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Summary of Changes for Revision 18

Issue / Date Change Description of Change .
Remove accident sequences DC1-1, DC1-3, BC1-5, & DC1-7 and
18a LBDCR-10-0048 | < sociated IROFS3, IROFSC1b, & IROFSC18.
04/19/10 03-31-10  |cC.EG-2010-0114; 70.72 = 2010-0203
Change method of monitoring worker exposure to radioactive material
18b LBDCR-10-0057 |4 whole body account to bioassay.
05-11-10 05-01-10 1o RP-2010-0002; 70.72 = 2010-0342
’ Introduce full feed cylinder & clean/empty product cylinder on UBC
18¢c LBDCR-10-0093 [storage pad; change crane type; removes vehicle crash barriers &
! ith IROF , 50a, 50h
09-14-10 09-12-10 . replace wi S36e, 50a, 50
CC-EG-2008-0504 rev 2; 70.72 = 2010-0592
Add +/- 25% tolerance to weekly sample frequency for GEVS gross
18d LBDCR-10-0115 alpha/beta.
12-15-10 121010 |cc EN-2010-0001; 70.72 = 2010-0774
19 N/A Submittal to NRC for non substantial changes previously

01-06-2011

approved by LES.




1.1 Purpose and Need for the Proposed Action
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Figure 1.1-4 Comparison of Forecast of World Average Annual Uranium Enrichment
Requirements Forecasts, Unadjusted for Plutonium Recycle in MOX Fuel
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1.2 Proposed Action

The entire plant process gas system operates at sub-atmospheric pressure. This provides a
high degree of safety but also means that the system is susceptible to in-leakage of air. Any in-
leakage of air passes through the cascades and is preferentially directed into the product
stream. A vent system is provided to remove hazardous contaminants from low levels of light
gas (any gas lighter than UFs) that arise on a regular basis from background in-leakage, routine
venting of UFg cylinders, and purging of UFg lines.

Each Plant Module — consisting of two Cascade Halls - is provided with a cooling water system
to remove excess heat at key positions on the centrifuges in order to maintain optimum
temperatures within the centrifuges.

The centrifuges are driven by a medium frequency Alternating Current (AC) supply system. A
converter produces the medium frequency supply from the AC main supply using high efficiency
switching devices for both run-up and continuous operation.

The major structures and areas of the NEF are described below and shown in Figure 1.2-4,
NEF Buildings.

(See SAR § 12.1.1.7) The Security Buiiding serves as the primary access control point for the
facility. It also contains the Secondary Alarm Station (duplicate control console to the Central
Alarm Station).

(See SAR § 12.1.1.1) The Separations Building Moduies (SBMs) have two Cascade Halls, a

UFs Handling Area, and a Process Services Corridor. The Cascade Hall contains multiple

cascades, each of which is made up of many centrifuges. Natural uranium in the form of UFg is

fed into the Gcascades and UFg enriched in the *°U isotope (product) and UFs depleted inthe | %E%CR‘
235 isotope (tails) are removed. The UFs Handling Area contains the Feed System, Product 0048
Take-off System, Tails Take-off System, and the Blending and Liquid Sampling Systems. The

Process Services Corridor contains gas transport equipment, which connects the cascades to

the UFs Feed System, Product Take-off System, Tails Take-off System and Contingency Dump

System.

The Centrifuge Assembly Building (CAB) is used to assemble centrifuges before the centrifuges
are moved to the Separations-BuildingSBM and installed in the eCascade_Halls. %g_%gfé

(See SAR § 12.1.1.2) The Technical Services Building (TSB) contains the Mechanical Electrical
and Instrumentation (ME&I) Workshop, a Medical Room, the Central Alarm Station (CAS), the
Control Room, and the primary Emergency Operations Center (EOC) for the facility.

(See SAR § 12.1.1.5) The Central Utilities Building (CUB) provides a central location for the
utility services for the process buildings. The CUB also contains the two standby diesel
powered electric generators that provide power to protect selected equipment in the unlikely
event of loss of offsite supplied power. The building also contains electrical rooms/areas, an air
compressor area, battery rooms, and a Centrifuge Cooling Water System.

(See SAR § 12.1.1.3) The Cylinder Receipt and Dispatch Building (CRDB) is used to receive,

inspect, weigh and temporarily store cylinders of natural UFg sent to the plant and ship cylinders

of enriched UF¢ fo customers. Additionally, clean, empty product and UBC are received,

inspected, weighed, and temporarily stored prior to their being filled in the Separatiens LBDCR.
Beuld-mgSBMs 10-0048
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1.2 Proposed Action
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2.1 Detailed Description of the Alternatives

The feed material for the enrichment process is uranium hexafluoride (UFs), with a natural
composition of isotopes 2**U, 2*U, 2**U, and #®U. The enrichment process involves the

mechanical separation of isotopes using a fast rotating cylinder (centrifuge) and is based on a LEDCR
. . , h ) . g -0048
difference in centrifugal forces due to differences in the molecular weight of the uranic isotopes.
No chemical or nuclear reactions take place. The feed, product, and depleted uranium streams
are all in the form of UFs.
The UF; feed arrives from conversion facilities as a solid under partial vacuum in 122-cm (48-in)
diameter transportation cylinders. Product material is collected in 76-cm (30-in) diameter
containers and transported to a fuel fabricator. The depleted UFs material is collected in 122-cm
(48-in) diameter containers and removed for storage onsite.
The plant design capacity is three million separative work units (SWU) per year. At full
production in a given year, the plant will receive approximately 8,600 MT (9,480 tons) of UFg
feed, produce 800 MT (880 tons) of low enriched UF;, and yield 7,800 MT (8,600 tons) of
depleted UFs. The principal NEF operational structures are shown on Figure 2.1-4, NEF
Buildings, and include the following:
o SBMs (includes UF¢ Handing Area, Cascade Halls, Process Services Corridor)
o Cylinder Receipt and Dispatch Building (CRDB)
e Technical Services Building (TSB)
o Centrifuge Assembly Building (CAB)
o Uranium Byproduct Cylinders (UBC) Storage Pad
o Administration Building
o Central Utilities Building (CUB)
e Security Building
Information on items used, consumed, or stored at the site during construction and operation is
provided in ER Section 3.12.4, Resources and Materials Used, Consumed or Stored During
Construction and Operation.
2.1.2.3.1 (See SAR § 12.1.1.1) Separations Building Modules_(SBMs)
LBDCR-

The Separations Building Modules (SBMs) have two Cascade Halls, a UFs Handling Area, and 10-0048
a Process Services Corridor. The Cascade Hall contains multiple cascades, each which is

made up of many centrifuges. Natural uranium in the form of UF; is fed into the Gcascades and |

UF; enriched in the ?*°U isotope (product) and UFg depleted in the 2°U isotope (tails) are LBDCR-
removed. The UF¢ Handiing Area contains the Feed System, Product Take-off System, Tails 10-0048
Take-off System, and the Blending and Liquid Sampling Systems. The Process Services

Corridor contains gas transport equipment, which connects the cascades to the UFg Feed

System, Product Take-off System, Tails Take-off System and Contingency Dump System.

2.1.2.3.2 (See SAR § 12.1.1.3) Cylinder Receipt and Dispatch Building (CRDB)

The CRDB is located between SBMs: SBM-1001 and SBM-1003 and adjacent to the Technical |
Services Building. All UF¢ feed cylinders and empty product cylinders and UBCs enter the
facility through the CRDB. It is designed to include space for the following:

Environmental Report Page 2.1-5 Revision 19



2.1 Detailed Description of the Alternatives

Outside the CRDB Bunkered Area:

e Loading and unioading of cylinders

e Cylinder preparation area for testing new or cleaned cylinders

s Inventory weighing

s Preparation and storage of protective cylinder overpacks

o Buffer storage of feed cylinders

o Semi-finished product storage

¢ Final product storage

e Prepared cylinder storage LBDCR-
e Staging (temporary storage) of tails and empty feed cylinders 10-0093

inside the CRDB Bunkered Area:

s Equipment decontamination

¢ Rebuilding of vacuum pumps

¢ UF; cylinder vaive repair

e UF; cylinder preparation

¢ Solid waste collection and packaging

e Collection and treatment of liquid effluents

o Contaminated material handlingMass spectrometry and chemical analysis

o Radiation monitoring

o Filtration and exhaust of gaseous effluent through Gaseous Effluent Vent Systems (GEVS)
o HVAC equipment (supporting radiological and non-radiological portions of the CRDB)

The majority of the floor area is used as lay-down space for the cylinders, for both storage and
staging. The cylinders are placed on conerete-saddlescradles to stabilize them while being l %5.'3855
stored in the CRDB.

(See SAR § 12.1.1.3.11) Cylinders are delivered to the facility in transport trucks. The trucks

enter the CRDB through the main vehicle loading bay, which is equipped with vehicle access

platforms that aid with cylinder loading and unloading. Three double girder bridge cranes on

two sets of crane rails handle the cylinders within the CRDB. Each crane spans half the width

of the CRDB. The two bridge cranes on the West side run the full length of the building. The

third bridge crane on the Egast Sside services the area Nnorth of the Bunkered Area. LBDCR-
10-0093

After delivery, the cylinders are processed for receipt as either empty UBCs (48Y cylinders) or

empty product cylinders (30B cylinders) or UF; feed cylinders (48Y cylinders). They are

inspected and weighed and moved to their appropriate locations. UF¢ feed cylinders are

delivered to a storage area in the CRDB.

When required for processing, the cylinders, which have been placed in storage areas, will be
moved by the overhead cranes one of two rail transporters in the CRDB.

Environmental Report Page 2.1-6 Revision 19



2.1 Detailed Description of the Alternatives

(See SAR § 12.1.1.1.8) The rail transporter in the UFg Handling Area travels on rails embedded
in the floor along the entire length of the UF¢ Handling Area to the CRDB’s cylinder transporting
and stillage area. It moves the cylinders to and from the appropriate feed or receiver stations. It
has the ability to handle both the feed cylinders and UBCs 122-cm (48-in) and product 76-cm
(30-in) cylinders.

Floors in the CRDB are made of exposed concrete with a washable epoxy coating finish
designed to resist process chemicals, decontamination agents, and radiation.

During initial plant operations, until the CRDB construction is complete, all cylinders will enter
the facility through the West end of the SBM1001 UFs Handling Area. Cylinders will be
unloaded from the transport trailer using a double gantry crane. The gantry crane spans a
transport trailer unloading station located just outside SBM-1001. Cylinders on the gantry crane
are then retrieved by the rail transporter for use. Cylinder dispatch from the facility are-is
handled in the reverse order.

Cylinders received at the site are expected to be in good working condition. Cylinders with
deficient conditions are returned to an approved supplier for corrective maintenance and testing
in accordance with ANSI N14.1-2001, provided the cylinder fully complies with all DOT transport
requirements.

Cylinders with deficient conditions that do not fully comply with all DOT transport requirements
must be corrected at the site. Such corrective maintenance may include valve replacement,
plug replacement and post maintenance testing on containers with UFs. Such corrective
maintenance and testing is performed in the CRDB Ventilated Room in accordance with ANSI
N14.1-2001 and the LES QA Program.

Inside the CRDB steel Butler building, there is an inner, two story stand-alone concrete structure
referred to as the “Bunkered Area.”

Inside the CRDB Bunkered Area, the following functional areas are located on the ground floor:

o Ventilated Room (Room 143)

e Decontamination Workshop (Room 151)

e Vacuum Pump Rebuild Workshop (Room 154)

e Vacuum Pump Test Room (Room 155)

e Liquid Effluent Collection and Treatment Room (Room 156)
o Solid Waste Collection Room (161)

o Mass Spectrometry Laboratory (Room 136)

o Chemical Laboratory (Room 133)

e Sample Storage (Room 139)

Also inside the CRDB Bunkered Area, the following functional areas are located on the second
floor:

o Gaseous Effluent Vent System (GEVS) Room (Room 242)
o Contaminated Material Handling Room (Room 261)
o Radiation Monitoring Laboratory (Room 262)

Environmental Report Page 2.1-7 Revision 19
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2.1 Detailed Description of the Alternatives

The Mechanical Shop Room serves as a work area for general mechanical maintenance and
work such as painting or welding.

Chemical Storage Room

The Chemical Storage Room serves as a storage area for typical industrial chemicals.

Waste Processing Room

The Waste Processing Room serves as a processing area of non-radioactive wastes.
2.1.2.3.4 Centrifuge Assembly Building (CAB)

The CAB is located North and East of the CRDB. It is used for the assembly, inspection, and

mechanical testing of the centrifuges prior to installation in the Cascade Halls of the SBMs-and LBDCR-
intreductionofUE;, Centrifuge assembly operations are undertaken in clean room conditions. 10-0048
The building is divided into the following distinct areas:

s Centrifuge Component Storage Area

e Centrifuge Assembly Area “A”

o Centrifuge Assembly Area “B”

o Centrifuge Assembly Area “C”

e Assembled Centrifuge Storage Area

e Building Office Area

e Centrifuge Test and Post Mortem Facilities (CTF/PMF).
Centrifuge Component Storage Area

The Centrifuge Component Storage Area serves as the initial receipt location for the centrifuge
parts. lt is designed to store up to four weeks of delivered centrifuge components. These
components are delivered by truck in specifically designed containers, which are then packed
into International Organization for Standardization (ISO) freight containers. These containers
are off-loaded via fork lift truck and placed in the storage area through one of two roiler shutter
doors located at the end of the CAB.

Because the assembly operations are undertaken in clean room conditions, the centrifuge
component containers will be cleaned in a washing facility located within the Centrifuge
Component Storage Area, prior to admission to the Centrifuge Assembly Area. The component
store also acts as an acclimatization area to allow components to equilibrate with the climatic
conditions of the Centrifuge Assembly Area.

Transfer of components and personnel between the component store and the centrifuge
assembly areas will be via an airlock to prevent ingress of airbarne contaminants.
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2.1 Detailed Description of the Alternatives

The Centrifuge Post Mortem Facility includes a centrifuge dismantling area and an inspection

area. The centrifuge dismantling area includes a stand onto which the centrifuge to be

dismantled is mounted providing access to the top and bottom of the centrifuge. A local jib
crane is located over the stand to enable removal of the centrifuge from the transport cart and

facilitate loading onto the stand.

The inspection area includes an inspection bench, portable lighting, a microscope, an

endoscope and a digital video/camera.

2.1.2.3.5 (See SAR § 12.1.1.4) Uranium Byproduct Cylinders (UBC) Storage Pad

The NEF uses an area outside of the CRDB for storage of UBCs containing UF; that is depleted
in 2%U. The depleted UF; is stored under vacuum in corrosion resistant Type 48Y cylinders,

i.e., UBCs.

The UBC Storage Pad design provides storage cylinders of depleted uranium. The UBC

Storage Pad will also be used to store_full and

empty feed cylinders_and clean, empty product

cylinders that are not immediately recommended to the plant. Approximately 625 UBCs per
year will be stored on the UBC Storage Pad. The storage area required to support plant
operations accommodates a maximum of 15,727 cylinders of depleted uranium. These cylinders

are stacked two high on concrete-saddiescradies that elevate the cylinders approximately 0.2 m |

(0.65 ft) above ground level. (See ER Section 4.13.3.1.1, Uranium Byproduct Cylinder (UBC)

Storage.)

Hatbed-trucksPowered vehicles move the cylinders from the CRDB to the UBC Storage Pad,
where gingle girder mobile gantry cranes remove the cylinders from the trucks-vehicles and

place them on the UBC Storage Pad.

The UBC Storage Pad will be developed in sections over the life of the facility.

2.1.2.3.6 (See SAR § 12.1.1.6) Administration Building

The Administration Building is near the TSB. It contains general office areas for the facility.
Personnel enter the Administration Building and general office areas via the main lobby.

Over 50 work locations are provided for the plant office staff. The office environment consists of
private, semiprivate, and open office space. It also contains a kitchen, break room, conference
rooms, building service facilities such as the janitor’s closet and public telephone, and a

mechanical equipment room.

2.1.2.3.7 (See SAR § 12.1.1.5) Central Utilities Building (CUB)

The Central Utilities Building is located near the TSB. It houses two diesel generators, which
provide the site with standby power. The building also contains day tanks, switchgear, control
panels, and building heating, ventilating, and air conditioning (HVAC) equipment. The rooms
housing the diesels are constructed independent of each other with adequate provisions made

for maintenance, as well as equipment removal and equipment replacement.
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2.1 Detailed Description of the Alternatives

Items commonly decontaminated include pumps, valves, piping, instruments, sample bottles,
and scrap metal. Decontamination is typically accomplished by immersing the contaminated
component in a 5% citric acid bath with ultrasonic agitation, rinsing with water, drying using
compressed air, and then inspecting before release. The process time is about one hour for
most plant components. Liquid waste is sent to the Liquid Effluent Collection and Treatment
System; solid waste/sludge to the Solid Waste Collection System, and enclosure exhaust air to
the GEVS prior to venting.

2.1.24.2 (See SAR § 12.1.3.5) Fomblin Oil Recovery System

Vacuum pumps use a Perfluorinated Polyether (PFPE) oil, such as Fomblin oil. Fombiin oil is a
highly fluorinated, inert oil selected especially for use to avoid reaction with UFs. The Fomblin
Oil Recovery System reclaims spent Fomblin oil from pumps used in the UFg processing
system. The recovery employs anhydrous sodium carbonate (Na,CQOa,) in a laboratory-scale
precipitation process to remove the primary impurities of UO,F,, UF4, and activated carbon to
remove trace amounts of hydrocarbons. Refer to ER Section 4.13, Waste Management
Impacts, for the annual estimated oil quantity recovered.

2.1.2.4.3 Liquid Effluent Collection and Treatment System

The Liquid Effluent Collection and Treatment System collects potentially contaminated liquid
effluents that are generated in a variety of plant operations and processes. These liquid
effluents are collected in holding tanks and then transferred to bulk storage tanks prior to
processing. The bulk liquid storage is segregated by the level of contamination into three
categories. Significant and slightly contaminated liquids are processed for uranium recovery,
while the non-contaminated liquid is routed to the Treated Effluent Evaporative Basin. The
effluent input streams include hydrolyzed UF; , degreaser water, citric acid, floor wash water,
and hand wash/shower water and miscellaneous effluent. Refer to Safety Analysis Report
(SAR) Section 3.3 for additional information.

21244 (See SAR § 12.1.3.3) Solid Waste Collection System

Solid wastes are generated in two categories: wet and dry. The Solid Waste Collection System
is simply a group of methods and procedures that apply, as appropriate, to the two categories of
solid wastes. The wet waste portion of the system handles all piant radiological, hazardous,
and industrial wastes. Input streams include oil recovery sludge, oil filters, and miscellaneous
hazardous materials. Each is segregated and handled by separate procedures. The dry waste
portion (i.e., liquid content is 1% or less of volume) input streams include activated carbon,
aluminum oxide, sodium fluoride, filters, scrap metal, nonmetallic waste and miscellaneous
hazardous materials. The wastes are likewise segregated and processed by separated
procedures.

2.1.24.5 (See SAR § 12.1.1.1.10) Gaseous Effluent Vent System

There are two GEVS that support the NEF: Pumped Extract GEVS and CRDB GEVS. The

GEVS are designed to route seme-of-the-potentially-contaminated gaseous streams in the | LBDCR-
CRDB and the SBMs that require treatment before discharge to the atmosphere. These 10-0048
systems route these streams through filter systems prior to exhausting via vent stacks. The

stacks contain continuous monitors to indicate radioactivity levels. Both GEVS are monitored

from the Control Room.
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2.1 Detailed Description of the Alternatives

The CRDB GEVS, located in the CRDB, provides filtration of potentially contaminated gaseous
streams in the CRDB from areas that include the Ventilated Room, Decontamination Workshop,
Contaminated Material Handling Room, Fomblin Qil Recovery System, Decontamination
System, Chemical Laboratory, and Vacuum Pump Rebuild Work shop. The total air flow is
handled by a central gaseous effluent distribution system that operates under negative
pressure. The treatment system includes a single frain of filters consisting of a pre-filter, HEPA
filter, impregnated activated carbon filter, centrifugal fan, automatically operated inlet-outlet
isolation dampers, monitors, and differential pressure transducers.

The Pumped Extract GEVS, a Safe-By-Design system located in the UFs Handling Area of

SBM-1001, provides exhaust of potentially hazardous contaminants for the SBMs from all | %gzgfé
permanently connected vacuum pump and trap 'sets as well as temporary connectlons used by
LBDCR-
10-0048

2.1.2.4.6 Centrifuge Test and Post Mortem Facilities Exhaust Filtration System

The Centrifuge Test and Post Mortem Facilities Exhaust Filtration System provides exhaust of
potentially hazardous contaminants from the Centrifuge Test and Post Mortem Facilities. The
system also ensures the Centrifuge Test and Post Mortem Facility is maintained at a negative
pressure with respect to adjacent areas during contaminated or potentially contaminated
processes. The Centrifuge Test and Post Mortem Facilities Exhaust Filtration System is located
in the Centrifuge Assembly Building and is monitored from the Control Room.

The ductwork is connected to one filter station and vents through the roof and an exhaust stack.
Operations that require the Centrifuge Test and Post Mortem Facilities Exhaust Filtration
System to be operational are manually shut down if the system shuts down. After filtration, the
clean gases pass through a fan, which maintains the negative pressure upstream of the filter
station. The clean gases are then discharged through the monitored (alpha and HF) stack on
the Centrifuge Assembly Building.

2.1.2.5 Site and Nearby Utilities

The city of Eunice, New Mexico will provide water to the site. Water consumption for the NEF is
calculated to be 168.5 m®/day (44,500 gal/d) to meet potable and process consumption needs.
Peak water usage for fire protection is23.7 L/s (375 gal/m). Electrical service to the site will be
provided by Xcel Energy. The projected demand is approximately 30 MW. Sanitary wastewater
will be sent to the City of Eunice Wastewater Treatment Plant via a system of lift stations and 8
inch sewage lines. Six septic tanks, each with one or more leach fields, may be installed as a
backup to the sanitary waste system.

Identified, onsite pipelines include a 25.4-cm (10-in) diameter, underground carbon dioxide
pipeline that runs southeast-northwest. This pipeline is owned by Trinity Pipeline LLC. A

40.6-cm (16-in) diameter, underground natural gas pipeline, owned by the Sid Richardson
Energy Services Company, is located along the south property line, paralleling New Mexico
Highway 234. A parallel 35.6-cm (14-in) diameter gas pipeline is not in use. There are no
known onsite underground storage tanks, wells, or sewer systems.
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2.1 Detailed Description of the Alternatives
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2.1 Detailed Description of the Alternatives
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2.1 Detailed Description of the Alternatives
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2.1 Detailed Description of the Alternatives

1

EUNICE. NM

UBC STORAGE PAD

CENTRIFUGE ASSEMBLY BLD

ISO FREIGHT PAD

CENTRAL UTILITIES BLD

CYLINDER RECEIPT & DISPATCH BLD
SEPARATIONS BUILDING MODULE 1001
SECURITY BLD

EMPLOYEE PARKING

TECHNICAL SERVICES BLD
TRANSFORMER AREA

METEOROLOGICAL TOWER

12 TREATED EFFLUENT EVAPORATIVE BASIN
13 Lo 13 UBC STORAGE PAD STORM WATER RETENSION BASIN
14 SEPARATIONS BUILDING MODULE 1003
15 TRAP FILLING AND PUMP ASSEMBLY BLD
16 30K WAREHOUSE

SO0 MO e WN =

14

e

. - m —— il

SITE STORM WATER DETENTION BASIN

NM HIGHWAY aaTe

ANDREWS, TX

Figure 2.1-4 NEF Buildings

Environmental Report

Page 2.1-101 Revision 19

LBDCR-
10-0048



3.3 Geology and Soils
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3.3 Geology and Soils
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3.4 Water Resources
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3.4 Water Resources
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3.6 Meteorology, Climatology and Air Quality
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3.6 Meteorology, Climatology and Air Quality
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3.9 Visual/Scenic Resources
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3.9 Visual/Scenic Resources
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3.12 Waste Management

3.12 WASTE MANAGEMENT

Waste Management for the National Enrichment Facility (NEF) is divided into gaseous and
liquid effluents, and solid wastes. Descriptions of the sources, systems, and generation rates
for each waste stream are discussed in this section. Disposal plans, waste minimization, and
environmental impacts are discussed in ER Section 4.13, Waste Management Impacts.

3.12.1 Effluent Systems

The following paragraphs provide a comprehensive description of the NEF systems that handle
gaseous and liquid effluent. The effectiveness of each system for effluent control is discussed
for all systems that handle and release effluent.

3.121.1 (See SAR § 12.1.1.1.10) Gaseous Effluent Vent Systems (GEVS)

The function of the GEVS is to remove particulates containing uranium and HF from potentially
contaminated process gas streams. Prefilters and high efficiency particulate air (HEPA) filters
remove particulates and impregnated activated carbon filters are used for the removal of HF.
The systems produce solid wastes from the periodic replacement of prefilters, HEPA filters, and
impregnated activated carbon filters. The systems produce no gaseous effluents of their own,
but discharge effluents from other systems after treatment to remove hazardous materials.
There are two GEVS for the plant: (1) Pumped Extract GEVS and (2) the CRDB GEVS.

Note: The Heating Ventilation and Air Conditioning (HVAC) systems and Gaseous Effluent Vent
Systems (GEVS) for the NEF are undergoing redesign. After these design changes are finalized
the information in Section 3.12.1.1 (Gaseous Effluent Vent Systems), associated Sections
4.6.2.2 (Description of Gaseous Effluent Vent Systems), 4.6.5 (Mitigative Measures of Air
Quality Impacts), 6.1.1.1 (Gaseous Effluent Monitoring), and other sections that reference
GEVS will be revised as necessary and in accordance with 10 CRF 70.72. The final design will
be evaluated in accordance with the requirements of 10 CFR 70.72 prior to requirements for
operational readiness.

3.12.1.1.1  Functional Description

The design requirements provide a large safety margin between normal and accident conditions
so that no single failure could result in the release of significant hazardous material. The
amounts of UFg in the system also preclude the release of significant quantities of hazardous
material from a single failure or multiple failures. Instrumentation is provided to detect abnormal
process conditions so that the process can be returned to normal by automatic or operator
actions.

These requirements and operating conditions also assure “as low as reasonably achievable”
(ALARA) personnel exposure to hazardous materials and compliance with environmental and
safety criteria.

3.12.1.1.2 Major Components for GEVS
The Pumped Extract GEVS and CRDB GEVS each consist of the following major components.

A. Duct system
LBDCR-
B. Pre-filter(s) 10-0048
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3.12 Waste Management

C. High Efficiency Particulate Air (HEPA) Filters

D. Impregnated activated carbon filter(s)

. LBDCR-
E. Centrifugal fans 10-0048
F. Monitoring and controls (HF) before and after filter trains (with temperature indicating alarms

on carbon filters)
G. Automatically controlled inlet and outlet isolation dampers or valves
H. Exhaust stack
I.  Monitoring and controls (alpha and HF) in exhaust stack
J. Airflow monitors and airflow blender
3.12.1.1.3 Pumped Extract GEVS
The Pumped Extract GEVS, a Safe-By-Design' system, provides exhaust of potentially
hazardous contaminants for the SBMs from all permanently connected vacuum pump and trap
sets as well as temporary connections used by maintenance and sampling rigs. To support the
connection of on-line mass spectrometer standards, a mobile pump and trap set will be used to
provide local exhaust ventilation for a one time use. The Pumped Extract GEVS is located in
the UFg Handling Area of SBM-1001. The system is monitored from the Control Room. LBDCR-
10-0048

3.12.1.1.3.1 Design Description

A mimumum target velocity of 7 m/s (1380 ft/min) will be established in the piping system to
convey particulate contaminants through the piping and minimize settling. Each section of the
pipe system has an orifice plate to maintain a minimum air velocity.

The Pumped Extract GEVS piping connects to an inlet header. Off the inlet header are two
parallel trains each with eight banks of filters. Each train is capable of handling 100% of the
effluent during normal operations. One train is online and the other is a standby. Each bank of
filters consists of a 60-65% efficient pre-filter which removes dust and protects the HEPA filter, a
99.97% efficient HEPA filter which removes uranium aerosols (mainly UO,F, particles), a 99%
efficient activated carbon filter for removal of HF, a position for an optional additional filter, and a
final 99.97% HEPA filter which removes carbon fines and any additional uranium aerosols.
Manual dampers are also located at the inlet and outlet of each of the eight banks of fiiters for
testing and to allow isolation of a bank while the unit continues to operate. Flow balancing
orifices are provided on each bank to assure balanced flows across each bank.

! Safe-by-design components are those components that by their physical size or arrangement have been
shown to have a k¢ < 0.95.
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3.12 Waste Management

3.12.1.2 Centrifuge Test and Post Mortem Facilities Exhaust Filtration System

The Centrifuge Test and Post Mortem Facilities Exhaust Filtration System provides exhaust of
potentially hazardous contaminants from the Centrifuge Test and Post Mortem Facilities. The
system also ensures the Centrifuge Test and Post Mortem Facility is maintained at a negative
pressure with respect to adjacent areas during contaminated or potentially contaminated
processes. The Centrifuge Test and Post Mortem Facilities Exhaust Filtration System is located
in the Centrifuge Assembly Building and is monitored from the Control Room.

Potentially contaminated exhaust air comes from the Centrifuge Test and Post Mortem
Facilities. The total airflow to be handled by the Centrifuge Test and Post Mortem Facilities
Exhaust Filtration System is adequate to maintain a negative pressure in the room.

The Centrifuge Test and Post Mortem Facilities Exhaust Filtration System consists of a duct
network that serves the Centrifuge Test and Post Mortem Facilities and operates at negative
pressure. The ductwork is connected to a filter station that can handle 100% of the effluent.
Operations that require the Centrifuge Test and Post Mortem Facilities Exhaust Filtration
System to be operational are manually shut down if the system shuts down.

The Centrifuge Test and Post Mortem Exhaust Filtration System consist of an owner specified
filter configuration consistent to meet the requirements of the this Plan. The basic filter
arrangement consist of a prefilters, activated carbon fiiter, and HEPA filter, and is designed to
remove dust/debris, HF, uranic particles, and any other hazardous material dictated by
environmental requirements from the air stream while maintaining adequate air flow. After
filtration, the clean gases pass through a fan, which maintains the negative pressure upstream
of the filter station. The clean gases are then discharged through the monitored (alpha and HF)
stack on the Centrifuge Assembly Building.

3.12.1.3 Liquid Effluent Collection and Treatment System (LECTS)

Quantities of radiologically contaminated, potentially radiologically contaminated, and

nonradlologlcally contaminated aqueous liquid effluents are generated in a variety of operations LBDCR-
and processes in the CRDB and in the Separations-BuildingSBM. The majority of all potentially | 10-0048
radiologically contaminated aqueous liquid effluents are generated in the CRDB. All aqueous

liquid effluents are collected in tanks that are located in the Liquid Effluent Collection and

Treatment System-Room in the CRDB. The collected effluent is sampled and analyzed. %5382;

3.12.1.3.1 Effluent Sources and Generation Rates

Numerous types of aqueous and non-aqueous liquid wastes are generated in the plant. These
effluents may be significantly radiologically contaminated, potentially contaminated with low
amounts of contamination, or non-contaminated. Effluents include:

s Hydrolyzed uranium hexafluoride and aqueous laboratory effluent

These hydrolyzed uranium hexafluoride solutions and the aqueous effluents are generated
during laboratory analysis operations and require further processing for uranium recovery.

e Degreaser Water
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3.12 Waste Management

Steps to remove liquids are of course unnecessary for dry trash. The dry waste portion of the
Solid Waste Collection System accepts wet trash that has been dewatered, as well as dry trash.

Radioactive trash is shipped to a CVRF. The CVRF reduces the volume of the trash and then
repackages the resulting waste for disposal. Waste handled by the CVRF will be disposed of in
a radioactive waste disposal facility.

Trash containing hazardous material is handled as described above in ER Section 3.12.2.1.1.1
regarding the wet waste portion of the Solid Waste Collection System.

Aerosol spray cans may be disposed of as trash if they are first totally discharged and then
punctured. Special receptacles for spray cans used in the Separatiors-BuildingSBM are
provided. Each can is inspected for radioactive contamination to ensure total discharge and
puncture before it can be included with industrial trash.

"Mixed" trash is handled as described above in ER Section 3.12.2.1.1.1. Mixed trash is
generated by the use of rags and wipes, with solvent, on radioactively contaminated
components.

3.12.2.1.2.2 Activated Carbon

Activated carbon is used in a number of systems to remove uranium compounds from exhaust
gases. Due to the potential hazard of airborne contamination, personne!l use respiratory
protection equipment during activated carbon handling to prevent inhalation of material. Spent
or aged carbon is carefully removed, immediately packaged to prevent the spread of
contamination and transported to the Ventilated Room in the CRDB. There the activated carbon
is removed and placed in an appropriate container to preclude criticality. The contents of that
container are sampled to determine the quantities of HF and 2*°U present. The container is
then sealed, monitored for external contamination, and properly labeled. It is then temporarily
stored in the Waste Storage Room with radioactive waste. Depending on the mass of uranium
in the carbon material, the container may be shipped directly to a low-level radioactive waste
disposal facility or to a CVRF. The CVRF reduces the volume of the waste and then
repackages the resulting waste for shipment to a low-level radioactive waste disposal facility.
The NEF shall comply with all limitations imposed by the burial site and the CVRF on the
contained mass of **U in the carbon filter material that is shipped to their facilities by the NEF.

GEVS and CTF/PMF Exhaust Filtration System carbon filters are discussed in ER Section
3.12.2.1.2.5, Filter Elements, below. Carbon filters are also used in the laboratories where they
can become contaminated with hazardous as well as radioactive material. The filters are
handled according to their known service. Those filters that are potentially hazardous are
handled as hazardous, and those potentially containing both hazardous and radioactive material
are handled as mixed wastes. Each type of waste is collected, labeled, stored, and recorded,
and is then shipped to an appropriately licensed facility for processing/disposing of hazardous
and/or mixed waste.

Environmental Report Page 3.12-14 Revision 19
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3.12 Waste Management

Some of the hazardous laboratory waste may be radioactively contaminated. This waste is
collected, fabeled, stored, and recorded as mixed waste. This material is shipped to a licensed
facility qualified to process mixed waste for uitimate disposal.

3.12.2.1.2.8 Evaporator/Dryer Concentrate

Potentially radioactive aqueous waste is evaporated in the Evaporator/Dryer to remove uranium
prior to release to the dedicated double-lined Treated Effluent Evaporative Basin. The Liquid
Waste Disposal (LWD) Dryer discharges dry concentrate directly into drums. These drums are
checked for 2°U content, labeled, and stored in the radioactive waste storage area. The
concentrate is shipped to a licensed low-level radioactive waste disposal facility.

3.12.2.1.2.9 Depleted UF;

The enrichment process yields depleted UFg streams with assays ranging from 0.20 to 0.34 ¥/,
2%5U. The approximate quantity and generation rate for depleted UF; is 7,800 MT (8,600 tons)
per year. This equates to approximately 625 cylinders of UF¢ per year. The Uranium Byproduct
Cylinders (UBCs) will be temporarily stored onsite before transfer to a processing facility and
subsequent reuse or disposal. The UBCs are stored in an outdoor storage area known as the
UBC Storage Pad.

The UBC Storage Pad consists of an outdoor storage area with eenecrete-saddiescradles on | 553855
which the cylinders rest. A mobile transporter transfers cylinders from the Cylinder Receipt and

Dispatch Building (CRDB) to the UBC Storage Area. UBC cylinder transport between the LBDCR.
Separations-BuildingSBM and the storage area is discussed in the Safety Analysis Report I 10-0048

Section 3.4.11.2, Cylinder Transport Within the Facility. Refer to ER Section 4,13.3.1,
Radioactive and Mixed Waste Disposal Plan, for information regarding LES’s depleted UFg
management practices (LES, 1994; NRC, 1994a).

Storage of UBC will be for a temporary period until shipped offsite for use or disposal. Refer to
ER Section 4.13.3.1 for the range of options for UBC disposition.

The Depleted Uranium Hexafluoride Management Study (LES, 1991b), provides a plan for the
storage of UBCs in a safe and cost-effective manner in accordance with all applicable
regulations to protect the environment (DOE, 2001b).

The potential environmental impacts from direct exposure are described in ER Section
4.12.2.1.3, Direct Radiation Impacts. For the purposes of the dose calculation in that section,
the UBC Storage Pad has a capacity of 15,727 containers. A detailed discussion on the
environmental impacts associated with the storage and ultimate disposal of UBCs is provided in
ER Section, 4.13.3.1.1, Uranium Byproduct Cylinder (UBC) Storage.

3.12.2.2 Construction Wastes

Efforts are made to minimize the environmental impact of construction. Erosion, sedimentation,
dust, smoke, noise, unsightly landscape, and waste disposal are controiled to practical levels
and permissible limits, where such limits are specified by regulatory authorities. In the absence
of such regulations, LES will ensure that construction proceeds in an efficient and expeditious
manner, remaining mindful of the need to minimize environmental impacts.
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4.4 Water Resource Impacts

"

UBC STORAGE PAD

CENTRIFUGE ASSEMBLY BLD

ISO FREIGHT PAD

CENTRAL UTILITIES BLD

CYLINDER RECEIPT & DISPATCH BLD
SEPARATIONS BUILDING MODULE
SECURITY BLD

EMPLOYEE PARKING

TECHNICAL SERVICES BLD

10 TRANSFORMER AREA

11 METEOROLOGICAL TOWER

12 TREATED EFFLUENT EVAPORATIVE BASIN
13 UBC STORAGE PAD STORM WATER RETENSION BASIN

© 0~ U LR —

EUNICE. NM

NM HIGHWAY

. N\

SITE STORM WATER DETENTION BASIN

234 GATE

ANDREWS. TX

Environmental Report

Page 4.4-12 Revision 19

LBDCR-
10-0048



4.4 Water Resource Impacts
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4.12 Public and Occupational Health Impacts

4.12.2 Radiological Impacts

Sources of radiation exposure incurred by the public generally fall into one of two major
groupings, naturally-occurring radioactivity and man-made radioactivity. Naturally-occurring
radioactivity includes primordial radionuclides (nuclides that existed or were created during the
formation of the earth and have a sufficiently long half-life to be detected today) and their
progeny nuclides, and nuclides that are continually produced by natural processes other than
the decay of the primordial nuclides. These nuclides are ubiquitous in nature, and are
responsible for a large fraction of radiation exposure referred to as background exposure.
Uranium (U), the material used in the NEF operations, is included in this group. Man-made
radioactivity, which includes radioactivity generated by human activities (e.g., fallout from
weapons testing, medical treatments, and x-rays), also contributes to background radiation
exposure. The combined relative concentrations of naturally-occurring radioactivity and man-
made radioactivity in the environment vary extensively around the world, with variations seen
between areas in close proximity. The concentration of radionuclides and radiation levels in an
area are influenced by such factors as geology, precipitation, runoff, topsoil disturbances, solar
activity, barometric pressure, and a host of other variables. The annual total effective dose
equivalent from background radiation in the United States varies from 2.0 to 3.0 mSv (200 to
300 mrem) depending on the geographic region or locale and the prevalence of radon and its
daughters.

Workers at the NEF are subject to higher potential exposures than members of the public
because they are involved directly with handling uranium cylinders, processes for the
enrichment of uranium, and decontamination and maintenance of equipment. During routine
operations, workers at the plant may potentially be exposed to radiation from uranium via
inhalation of airborne particles and direct exposure to equipment and components containing
uranic materials. The radiation protection program at the NEF requires routine radiation surveys
and air sampling to assure that worker exposures are maintained as low as reasonably
achievable (ALARA). In addition, exposure-monitoring techniques at the plant include use of
personal dosimetgrs by workers, personnel breathing zone air sampling, and bigassayarnual LBOCR
whole-body-counting. 10-0057
In addition to the radiological hazards associated with uranium, workers may be potentially
exposed to the chemical hazards associated with uranium. The material, UFs, is hygroscopic
(moisture absorbing) and, in contact with water, will chemically breakdown into UO,F, and HF.
When released to the atmosphere, gaseous UFs combines with humidity to form a cloud of
particulate UO,F, and HF fumes. The reaction is very fast and is dependent on the availability
of water vapor. Consequently, an inhalation to UF; is typically an internal exposure to HF and
UO,F,. In addition to the radiation dose, a worker would be subjected to two other primary toxic
effects: (1) the uranium in the uranyl complex acts as a heavy metal poison that can affect the
kidneys, and (2) the HF can cause acid burns to the skin and lungs if concentrated. Because of
low specific activity values, the radiotoxicity of UFs and its products are smaller than their
chemical toxicity.

Both a radiation protection program and a health and safety program will protect workers at the
NEF. The Radiation Protection Program will comply with all applicable NRC requirements
established in 10 CFR 20 (CFR, 2003q), Subpart B. Similarly, the Health and Safety Program
at the NEF will comply with all applicable OSHA requirements established in 28 CFR 1910
(CFR, 20030).
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4.12 Public and Occupational Health Impacts

The general public and the environment may be impacted by radiation and radioactive material
from the NEF in two primary ways. Potential radiological impacts may occur from (1) gaseous
and liquid effluent discharges associated with controlled releases from the uranium enrichment
process lines during routine operations and from decontamination and maintenance of
equipment, and (2) direct radiation exposure associated with transportation and storage of UFg
feed cylinders, product cylinders, and Uranium Byproduct Cylinders (UBCs).

The potential radiological impacts to the public from operations at the NEF are those associated
with chronic exposure to low levels of radiation, not the immediate health effects associated with
acute radiation exposure. The major sources of potential radiation exposure are the effluent
from the Separations Building Modules (SBMs): and Cylinder Receipt and Dispatch Building LBDOR.
(CRDB) and direct radiation from the UBC Storage Pad. The Centrifuge Assembly Building is a
potential minor source of radiation exposure. It is anticipated that the total amount of uranium
released to the environment via air effluent discharges from the NEF will be less than 10 g (0.35
ounces) per year (URENCO, 2000; URENCO, 2001, URENCO, 2002a). Due to the anticipated
iow volume of contaminated liquid waste and the effectiveness of treatment processes, liquid
effluent discharges are not expected to have a significant radiological impact to the public or the
environment. In addition, the radiological impacts associated with direct radiation from indoor
operations are not expected to be a significant contributor because the low-energy gamma-rays
associated with the uranium will be absorbed almost completely by the process lines,
equipment, cylinders, and building structures at the NEF. However, the UBC Storage Pad may
present the highest potential for direct radiation impact to the public at or beyond the plant fence
line. The combined potential radiological impacts associated with the small quantity of uranium
in effluent discharges and direct radiation exposure due to stored UBCs are expected to be a
small fraction of the general public dose limits established in 10 CFR 20 (CFR, 2003q) and
within the uranium fuel cycle standards established in 40 CFR 190 (CFR, 2003f). Figure 4.12-1,
Nearest Resident and Figure 4.12-2, Site Layout for NEF, show the site layout for the NEF and
its relation to the nearest residence.

The principle isotopes of uranium, 22U, U, 2°°U, and U, are expected to be the primary
nuclides of concern in both gaseous effluent and liquid waste discharged from the plant.
However, their concentrations in gaseous and liquid effluents are expected to be very low
because of engineered controls and treatment processes prior {o discharge. In addition, a
combination of the effluent monitoring and environmental monitoring/sampling programs will
provide data to identify and assess plant’s contribution to environmental uranium at the NEF
site. Both monitoring programs have been designed to provide comprehensive data to
demonstrate that plant operations have no adverse impact on the environment. ER Section 6.1
provides detailed descriptions of the two monitoring programs.

The enrichment process system operates sub-atmospherically such that any air leaks are into
the equipment and not into the building environment. In addition to building HVAC, the plant
design includes two separate GEVS for treatment of potentially contaminated gas streams. The
enrichment process in the main separations plant includes two Pumped Extract GEVS trains of
exhaust filters (pre-filters, HEPA filters, and impregnated activated carbon filters) before
gaseous effluent is discharged to the environment. The CRDB also has a single train of similar
filtration to treat gaseous effluent from laboratories containing process materials and from other
rooms within the CRDB where decontamination and maintenance works are performed. In
addition, gaseous effluent from the GEVS is monitored continuously (refer to ER Section 6.1,
Radiological Monitoring, for details regarding the effluent monitoring system).
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4.12 Public and Occupational Health Impacts

The Centrifuge Test and Post Mortem Facilities Exhaust Filtration System, similar to the CRDB

GEVS, performs a similar function except it exhausts on the roof of the CAB. Discharges of

gaseous effluent from both GEVS and the Centrifuge Test and Post Mortem Facilities Exhaust

Filtration System result in ground-level plumes because the release points are at roof top level

on the SBM-1001, CRDB, or CAB, as applicable. Consequently, airborne concentrations of | LBDCR-
uranium present in gaseous effluent continually decrease with distance from the release point. 10-0048
Therefore, the greatest offsite radiological impact is expected at or near the site boundary

locations in each sector. Site boundary distances have been determined for each sector (refer

to ER Section 4.6 for details). The nearest resident has been identified at a distance of about

4.3 km (2.63 miles) in the west sector. Other important receptor locations, such as schools,

have also been identified within an 8-km (5-mi) radius of the NEF site (refer to ER Section 3.10).

With respect to ingestion pathways, there is little in the way of food crops grown within an 8-km

(5-mi) radius due to semi-arid nature and minimal development of the local area for agricuiture.

Cattle grazing across the open range has been observed in the vicinity of the site (refer to ER

Section 3.1). The radiological impacts on members of the public and the environment at these

potential receptor locations are expected to be only small fractions of the radiological impacts

that have been estimated for the site boundary locations because of the low initial

concentrations in gaseous effluent and the high degree of dispersion that takes place as the

gaseous effluent is transported.

The potential offsite radiological impacts to members of the general public from routine
operations at the NEF were assessed through calculations designed to estimate the annual
committed effective dose equivalent (CEDE) and annual committed dose equivalent to organs
from effluent releases. The calculations also assessed impacts from direct radiation from stored
uranium in feed, product and byproduct cylinders. The term “dose equivalent” as described
throughout this section refers to a 50-year committed dose equivalent. The addition of the
effluent related doses and direct dose equivalent from fixed sources provides an estimate of the
total effective dose equivalent (TEDE) associated with plant operations. The calculated annual
dose equivalents were then compared to regulatory (NRC and EPA) radiation exposure
standards as a way of illustrating the magnitude of potential impacts.
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4.12 Public and Occupational Health Impacts

The key receptor locations (critical populations) for determining dose impacts included the
nearest public access point to the site boundary with the most restrictive atmospheric dispersion
factors as well as boundary locations where direct doses from fixed sources are predicted to be
the highest. Also included as key locations of interest are nearby private businesses and the
location of the nearest resident. Figure 4.12-1, Nearest Resident, indicates the location of the
nearest resident.

The atmospheric dispersion factors used in the radiological impacts assessment were
calculated as described in ER Section 4.6, Air Quality Impacts and are provided in Table 4.6-3A,
Annual Average Atmospheric Dispersion and Deposition Factors from NWS (1987-1991) Data.
The meteorological data was taken from the National Weather Service station for Midland —
Odessa, Texas covering the years from 1987 through 1991.

Three groups of individuals (members of the public) or exposure scenarios were evaluated for

both potential and real receptors located at or beyond the site boundary. For the first group, the

dose impact to the nearest (and highest potentially impacted) residence was evaluated for all

exposure pathways (inhalation and plume immersion, direct dose from ground plane deposition,

and ingestion of food products which include fresh and stored vegetables, milk and meat

postulated to be grown or raised at this location). The analysis included dose equivalent

assessments for all four age groups (aduits, teens, children and infants) for these pathways.

The location of this residence is identified to be approximately 4.3 km (2.63 mi) west of the NEF

site in the W sector as measured from the main plant vent systems situated on top of the SBM- | LBDCR-
1001 and CRDB (see Figures 4.12-1 and 6.1-2). The occupancy time was assumed to be 10-0048
continuous for a full year, along with a residential shielding factor of 0.7 (Regulatory Guide

1.109). This location provides for an assessment of doses to real members of the public.

The second group of individuals (critical populations) are those associated with local businesses

situated near the plant site in the SE and N-NNW sectors about the plant (see Figure 6.1-2,

Modified Site Features With Proposed Sampling Stations and Monitoring Locations). Two

locations were evaluated for impact assessment based on the most limiting offsite atmospheric

dispersion factors, or where the combination of direct dose from fixed sources and plant

effluents would maximize the projected total dose. The iocation of most limiting dispersion is for

a small landfill site situated 0.93 km (0.57 mile) from the SBM-1001 and CRDB in the SE sector. | LBDCR-
. T X . L 10-0048

The second business location is a quarry operation located approximately 1.8 km (1.1 mi) in the

N-NNW sectors around the NEF. The combination of effluents and direct (including scatter)

dose from fixed sources is potentially highest here for actually occupied locations. Since these

two locations reflect outdoor businesses, the annual occupancy time is taken as the standard

2,000 hours for work environments. Also, the residential shielding factor of 0.7 was replaced

with 1.0 (no shielding credit) since the nature of both operations is mainly outdoor work. In

addition, only the inhalation and plume immersion pathways along with direct dose equivalent

from ground plane deposition are applied since no food products (gardens or animals) are LBDCR-

associated with these types of -businesses. As these are work locations, the age group of | 10-0048

interest, adults (>17 years), is the only significant group assumed to spend substantial time at

these places.
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4.12 Public and Qccupational Health Impacts

For gaseous effluents, the location of highest calculated offsite dose is the South site boundary

with an annual effective dose equivalent of 1.7x10™* mSv (1.7x102 mrem), with a maximum

annual organ (lung) committed dose of 1.4x10° mSv (1.4x10”" mrem). The nearest resident

location had maximum annual effective dose equivalents of (teenager) 1.7x10° mSv

(1.7x10° mrem), or about a factor of 10 lower than the site boundary. The maximum annual

organ (lung) at the nearest resident was estimated to be 1.2x10* mSv (1.2x102 mrem) and was

to the teenager age group. The nearest business, which exhibited the highest calculated annual

effective dose equivalent, was at a location southeast, approximately 925 m (0.57 mi) from the LBDCR.
SBM-1001 and CRDB release points. The annual effective dose equivalent for this location 10-0048
from liquid releases is 2.8x10° mSv (2.8x10”° mrem). The maximum organ (lung) committed

dose for this receptor was estimated at 2.3x10™* mSv (2.3x10 mrem) from one year's exposure

and intake. Tables 4.12-5 through 4.12-7 provide a breakdown of organ and effective doses by

exposure pathway for gaseous effluents.

For liguid effluents which result in resuspended airborne particles from the dry out of the
Treated Effluent Evaporative Basin, the location of highest calculated offsite dose is also the
south site boundary with an annual effective dose equivalent of 1.7x10° mSv (1.7x10° mrem),
with a maximum annual organ (lung) committed dose of 1.5x10™* mSv (1.5x10? mrem). The
nearest resident location had maximum annual effective dose equivalents of (teenager)

1.7x10° mSv (1.7x10™ mrem), or about a factor of 10 lower that the site boundary liquid
pathway doses, and about a factor of 10 below the equivalent gaseous dose impacts at the
same local. The liquid impact assessments assumed that the evaporative basin was dry only
10% of the year, thereby limiting the dose impact. Even if the evaporative basin were assumed
to be dry for a full year, the increase in the resuspended material into the air would increase the
liquid pathway dose by a factor of 10, making it about the same impact as the gaseous pathway
contribution to the total offsite dose. If it is assumed that the basin is dry almost an entire year
allowing for a ten-fold increase in the projected dose, the resulting maximum dose equivalent
(south site boundary) of 1.7E-04 mSv/yr (1.7E-02 mrem/yr) is still a small fraction of the

10 CFR 20.1301 (CFR, 2003q) dose limits for members of the public. Similarly, the maximum
organ committed dose equivalent from liquid releases would increase from 1.5E-04 mSv/yr
(1.5E-02 mrem/yr) to 1.5E-03 mSv/yr (1.5E-01 mrem/yr), which is below the 40 CFR 190

(CFR, 2003f) dose limits for members of the public.

The maximum annual organ (lung) dose equivalent at the nearest resident from liquid effluents

was estimated to be 1.3x10° mSv (1.3x10™ mrem) and was to the teenager age group. The

nearest business, which exhibited the highest calculated annual effective dose equivalent, was

also the southeast location, approximately 925 m (0.57 mi) from the SBM-1001 and CRDB I %gDCR‘
g ) : . . : S -0048

release points. The estimated annual effective dose equivalent for this location from liquid

releases is 2.9x10° mSv (2.9x10* mrem). The maximum organ (lung) committed dose for this

receptor was estimated at 2.4x10° mSv (2.4x10® mrem) from one year’s exposure and intake.

Tables 4.12-8 through 4.12-10 provide a breakdown of organ and effective doses by exposure

pathway for the liquid effluent contribution to the offsite dose.

The combination of both liquid and gaseous related annual effluent dose impacts are-is LBDCR-
summarized in Table 4.12-11, Maximum Annual Liquid and Gas Radiological Impacts. 10-0048
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4.12 Public and Qccupational Health Impacts

Table 4.12-13Estimated NEF Occupatlonal Dose Equivalent Rates

Area or Component , | " Dose Rate, mSv/hr (mrem/hr)
Plant general area (excluding SBMs) <0.0004{<0.04H< 1E-04 (<1E-02) I
SBM1001 - Cascade Halls 0-0005-(8-05)5E-04 (5E-02) |
SBM1001 - UFg Handling Area and 0-004-0-1E-03 (0.1} ' LBDCR-

Process Services Corridor 10-0048

SBM1003 - Cascade Halls 8D
SBM1003 — UF¢ Handling Area and 18D
Process Services Corridor

Empty used UFg shipping cylinder 0.1 on contact (10.0)

0.010 at 1 m (3.3 ft) (1.0)

Full UFgs Shipping cylinder 0.05 on contact (5.0)
0.002 at 1 m (3.3 ft) (0.2)

Table 4.12-14Estimated NEF Occupational (Individual) Exposures

Position _ Annual Dose Equivalent*

General Office Staff < 0.05 mSv (< 5.0 mrem)
Typical Operations & Maintenance Technician 1 mSv (100 mrem)
Typical Cylinder Handler 3 mSv (300 mrem)

*The average worker exposure at the Urenco Capenhurst facility during the years 1998 through 2002
was approximately 0.2 mSv (20 mrem) (URENCO, 2000; URENCO, 2001; URENCO, 2002a).

Environmental Report Page 4.12-39 Revision 19



4.12 Public and Occupational Health Impacts
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4.12 Public and Occupational Health Impacts
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4.13 Waste Management Impacts

Since UBCs will be stored for a time on the pad, the potential impact of this preferred option is
the remote possibility of stormwater runoff from the UBC Storage Pad becoming contaminated
with UFs or its derivatives. Cylinders placed on the UBC Storage Pad normally have no surface
contamination due to restrictions placed on surface contamination levels by plant operating
procedures . Because of the remote possibility of contamination, the runoff water will be directed
to an onsite lined retention basin, designed to minimize ground infiltration. The site sail
characteristics greatly minimize the migration of materials into the soil over the life of the plant.
However, the basin is sampled under the site’s environmental monitoring plan. The sources of
the potential water runoff contamination (albeit unlikely) would be either residual contamination
on the cylinders from routine handling, or accidental releases of UF;s and its derivatives resulting
from a leaking cylinder or cylinder valve (caused by corrosion, transportation or handling
accidents, or other factors). Operational evidence suggests that breaches in cylinders and the
resulting leaks are “self-sealing.” (See ER Section 4.13.3.1.2.)

The chemical and physical properties of UFs can pose potential health risks, and the material is
handled accordingly. Uranium and its decay products emit low-levels of alpha, beta, gamma
and neutron radiation. If UFg is released to the atmosphere, it reacts with water vapor in the air
to form HF and the uranium oxyfluoride compound called uranyl fluoride (UO,F;). These
products are chemically toxic. Uranium is a heavy metal that, in addition to being radioactive,
can have toxic chemical effects (primarily on the kidneys) if it enters the bloodstream by means
of ingestion or inhalation. HF is an extremely corrosive gas that can damage the lungs and
cause death if inhaled in high concentrations.

The NEA/IAEA (NEA, 2002) reports that there is widespread experience with the storage of UFg
in steel cylinders in open-air storage yards. It is reported that even without routine treatment of
localized corrosion, containers have maintained structural integrity for more than 50 years. The
most extreme conditions experienced were in Russian Siberia where temperatures ranged from
+40°C to -40°C (+104°F to -40°F), and from deep snow to full sun.

Depleted UFs can be safely stored for decades in painted steel cylinders in open-air storage
yards. Internal corrosion does not represent a problem. A reaction between the UF; and inner
surface of the cylinder forms a complex uranium oxifluoride layer between the UF¢ and cylinder
wall that limits access of water moisture to the inside of the cylinder, thus further inhibiting
internal corrosion. Moreover, while limiting factors are the external corrosion of the steel
containers and the integrity of the “connection” seals, their impact can be minimized with an
adequate preventive maintenance program. The three primary causes of external corrosion, all
of which are preventable, are: (1) standing water on metal surfaces, (2) handling damaged
cylinders and (3) the aging of cylinder paint.

Standing water problems can be minimized through proper yard drainage, use of support
saddlescradles, and periodic inspection. Handling damage can be minimized by appropriate
labor training and yard access design. Aging can be minimized through the use of periodic
inspection and repainting and the use of quality paint. At the NEF UBCs are placed on an
outdoor storage pad of reinforced concrete. The pad is provided with a UBC Storage Pad
Stormwater Retention Basin, eencrete-saddiescradles on which the cylinders rest, and a mobile
cylinder transporter. The stormwater collection system has sampling capabilities. The mobile
transporter transfers cylinders from the UFg Handling Area of the SeparationsBuildingSBM to
the UBC Storage Pad where they rest on conerete-saddiescradies for storage. UBC transport
between the Separations-BuildingSBM and the storage area is discussed in greater detail in the
Safety Analysis Report Section 3.4.11, Material Handling Processes.
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4.13 Waste Management Impacts

The Depleted Uranium Hexafluoride Management Study (LES, 1991b) provides a plan for the
storage of UBCs in a safe and cost-effective manner in accordance with all applicable
regulations to protect the environment. The NEF will maintain an active cylinder management
program to improve storage conditions in the cylinder yard, to monitor cylinder integrity by
conducting routine inspections for breaches, and to perform cylinder maintenance and repairs to
cylinders and the Storage Pad, as needed. The UBC Storage Pad has been sited to minimize
the potential environmental impact from external radiation exposure to the public at the site
boundary. The concrete pad to be initially constructed onsite for the storage of UBCs will only
be of a size necessary to hold a few years worth of UBCs. It will be expanded, only if
necessary. The dose equivalent rate from the UBC Storage Pad at the site boundary will be
below the regulatory limits of 10 CFR 20 (CFR 2003q) and 40 CFR 190 (CFR, 2003f). The
direct dose equivalent comes from the gamma-emitting progeny within the uranium decay chain.

In addition, neutrons are produced by spontaneous fission in uranium and by the lfF (alpha, n)

22 Na reaction. Thermoluminescent Dosimeters (TLDs) will be distributed along the site

boundary fence line to monitor this impact due to photons (see ER Section 6.1), and ensure that
the estimated dose equivalent is not exceeded. See ER Section 4.12.2.1.3 for more detailed

information on the impact of external dose equivalents from UBC Storage Pad. LBDCR-

10-0083

The overall impact of the preferred UBC Storage Pad option is believed to be small given the
comprehensive cylinder maintenance and inspection programs that have been instituted in
Europe over the past 30 years. This experience has shown that outdoor UF¢ cylinder storage
will have little or no adverse environmental impact when it is coupled with an effective and
protective cylinder management program. In more than 30 years of operation at three different
enrichment plants, the European cylinder management program has not resulted in any
significant releases of UFg to the environment (see ER Section 3.11.2.2, Public and
Occupational Exposure Limits, for information of the types of releases that have occurred at
Urenco plants).

4.13.3.1.2 Mitigation for Depleted UF5 Storage

Since UF; is a solid at ambient temperatures and pressures, it is not readily released from a
cylinder following a ieak or breach. When a cylinder is breached, moist air reacts with the
exposed UFg solid and iron, resulting in the formation of a dense plug of solid uranium and iron
compounds and a small amount of HF gas. This “self-healing” plug limits the amount of material
released from a breached cylinder. When a cylinder breach is identified, the cylinder is typically
repaired or its contents are transferred to a new cylinder.

LES will maintain an active cylinder management program to maintain optimum storage
conditions in the cylinder yard, to monitor cylinder integrity by conducting routine inspections for
breaches, and to perform cylinder maintenance and repairs to cylinders and the storage yard,
as needed. The following handling and storage procedures and practices shall be adopted at
the NEF to mitigate adverse events, by either reducing the probability of an adverse event or
reducing the consequence should an adverse event occur (LES, 1991b).

o Alifilled UBCs will be stored in designated areas of the storage yard on eenerete
saddlescradles (er-saddles-comprised-of-othermateriah-that do not cause cylinder

corrosion. These saddies-cradies shall be placed on a stable concrete surface.
e The storage array shall permit easy visual inspection of all cylinders.
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5.2 Mitigations

¢ LES will maintain a cylinder management program to monitor storage conditions on the UBC
Storage Pad to monitor cylinder integrity by conducting routine inspections for breaches, and
to perform cylinder maintenance and repairs as needed.

o All UBCs filled with depleted uranium hexafluoride (UFs) will be stored on eenerete{orother
material}-saddlescradles that do not cause corrosion of the cylinders. These sadédles
cradles shall be placed on a concrete pad.

o The storage pad areas shall be segregated from the rest of the enrichment facility by
barriers (e.g., vehicle guard rails).

e UBCs shall be double stacked on the storage pad. The storage array shall permit easy
visual inspection of all cylinders.

¢ UBCs shall be surveyed for external contamination (wipe tested), prior to being placed on
the UBC Storage Pad or transported offsite.

= UBC valves shall be fitted with valve guards to protect the cylinder valve during transfer and
storage.

» Provisions are in place to ensure that UBCs do not have the defective valves (identified in
NRC Builetin 2003-03, “Potentially Defective 1-Inch Valves for Uranium Hexafluoride
Cylinders”) installed.

e All UFg cylinders are abrasive blasted and coated with anti-corrosion primer/paint when
manufactured (as required by specification). Touch-up application of coating will be
performed on UBCs if coating damage is discovered during inspection.

« Only designated vehicles with less than 0.3 m® (74 gal) of fuel shall be allowed on the UBC
Storage Pad. LBDCR-
UBCs shall be inspected for damage prior to placing a filled cylinder on the storage pad. UBCs 10-0093

shall be re-inspected annually for damage or surface coating defects. These inspections shall
verify that:

s Lifting points are free from distortion and cracking.

e Cylinder skirts and stiffener rings are free from distortion and cracking.

« Cylinder surfaces are free from bulges, dents, gouges, cracks, or significant corrosion.
e Cylinder valves are fitted with the correct protector and cap.

e Cylinders are inspected to confirm that the valve is straight and not distorted, two to six
threads are visible, and the square head of the valve stem is undamaged.

e Cylinder plugs are undamaged and not leaking.

o If inspection of a UBC reveals significant deterioration or other conditions that may affect the
safe use of the cylinder, the contents of the affected cylinder shall be transferred to another
good condition cylinder and the defective cylinder shall be discarded. The root cause of any
significant deterioration shall be determined, and if necessary, additional inspections of
cylinders shall be made.

s Proper documentation on the status of each UBC shall be available onsite, including content
and inspection dates.

o The UBC Storage Pad Stormwater Retention Basin is used to capture stormwater runoff
from the UBC Storage Pad.

Other waste mitigation measures will include:
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6.1 Radiological Monitoring

The NEF will ensure that sampling equipment (pumps, pressure gages and air flow calibrators)
are calibrated by qualified individuals. All air flow and pressure drop calibration devices (e.qg.,
rotometers) will be calibrated periodically using primary or secondary air flow calibrators (wet
test meters, dry gas meters or displacement bellows). Secondary air flow calibrators will be
calibrated annually by the manufacturer(s). Air sampling train flow rates will be verified and/or
calibrated each time a filter is replaced or a sampling train component is replaced or modified.
Sampling equipment and lines will be inspected for defects, obstructions and cleanliness.
Calibration intervals will be developed based on applicable industry standards.

6.1.1.1  Gaseous Effluent Monitoring

As a matter of compliance with regulatory requirements, all potentially radioactive effluent from
the facility is discharged only through monitored pathways. See ER Section 4.12.2.1, Routine
Gaseous Effluent, for a discussion of pathway assessment. The effluent sampling program for
the NEF is designed to determine the quantities and concentrations of radionuclides discharged
to the environment. The uranium isotopes 22U, %%y, 2°U and **'U are expected to be the
prominent radionuclides in the gaseous effluent. The annual uranium source term for routine
gaseous effluent releases from the plant has been conservatively assumed to be 8.9 MBq (240
0OCi) per year, which is equal to twice the source term applied to the 1.5 million SWU plant
described in NUREG-1484 (NRC, 1994a). This is a very conservative annual release estimate
used for bounding analyses. Additiona! details regarding source term are provided in ER
Section 4.12, Public and Occupational Health Impacts. Representative samples are collected
from each release point of the facility. Because uranium in gaseous effluent may exist in a
variety of compounds (e.g., depleted hexavalent uranium, triuranium octoxide, and urany!
fluoride), effluent data will be maintained, reviewed, and assessed by the facility’s Radiation
Protection Manager, to assure that gaseous effluent discharges comply with regulatory release
criteria for uranium. Table 6.1-1, Effluent Sampling Program, presents an overview of the
effluent sampling program.

The gaseous effluent monitoring program for the NEF is designed to determine the quantities
and concentrations of gaseous discharges to the environment.

Gaseous effluent from the NEF, which has the potential for airborne radioactivity (albeit in very

low concentrations) will be discharged through the Pumped Extract GEVS, the CRDB GEVS,

the Centrifuge Test and Post Mortem Facilities Exhaust Filtration System, and portions of the

CRDB Heating Ventilating and Air Conditioning (HVAC) System that provide the confinement

ventilation function for areas of the CRDB with the potential for contamination (Decontamination

Workshop and the Ventilated Room). To support the connection of on-line mass spectrometer

standards, a mobile pump and trap set will be used to provide local exhaust ventilation for a one

time use and will be monitored locally. Monitoring for each of these systems is as follows:

e Pumped Extract GEVS: This system discharges to a stack on the SBM-1001 roof. The | %g-%g?s
Pumped Extract GEVS provides for continuous monitoring and periodic sampling of the
gaseous effluent in the exhaust stack in accordance with the guidance in NRC Regulatory
Guide 4.16. The GEVS stack sampling system provides the required samples. The exhaust
stack is equipped with monitors for alpha radiation and HF.
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6.1 Radiological Monitoring

6.1.3 Section 6.1 Tables

Table 6.1-1Effluent Sampling Program

Effluent Sample Location Sample Type Analysis-Frequency
Gaseous  |Pumped Extract Continuous Air Gross Alpha/Beta-Weekly +/- 25%
GEVS Stack Particulate Filter Isotopic Analysis® - Quarterly
CRDB GEVS Stack
CRDB HVAC Stack
Centrifuge Test and
Post Mortem Facilities
Exhaust Filtration
System Stack
Continuous Air Gross Alpha/Beta — Weekly_+/- 256%
Process Areas Particulate Filter® Isotopic Analysis® - Quarterly
Continuous Air
Non-Process Areas | Particulate Filter* Gross Alpha/Beta-Quarterly
Liquid Monitor Tank Representative Grab Isotopic Analysis® Post-Treatment -
Sample Prior to Discharge.

2 |Isotopic analysis for “**U ,*>U, *°U, and **°U.

"As required to complement bioassay program.

Table 6.1-2Required Lower Level Of Detection For Effluent

Sample Analyses

Effluent Type Nuclide MDC?® in Bg/ml (uCi/mi)

Gaseous 24 3.7x107°(1.0x10™"*) 3.7x10°"°
235 (1.0x10™) 3.7x107° (1.0x10™")
236 3.7x10° (1 .0x10'11:) 3.7x10™"°
2 (1.0x10™)

Gross Alpha

Liquid 24y 1.4x10* (3.0x10°°)
2y 1.4x10™ (3.0x10°°%)
25y 1.4x10™ (3.0x10®)
28 1.4x10™ (3.0x10°®)

? The gaseous MDCs are 1% of the limits in 10 CFR 20 Appendix B,
Table 2 Effluent Concentrations.

The liquid MDCs are less than 2% of the limits in 10 CFR 20 Appendix B,
Table 2 Effluent Concentrations
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6.1 _Radiological Monitoring
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6.1_Radiological Monitoring
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6.1 _Radiological Monitoring
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8.6 Environmental Impacts of Operations

8.6 ENVIRONMENTAL IMPACTS OF OPERATIONS

Operation of the National Enrichment Facility (NEF) would result in the production of gaseous

effluent, liquid effluent, and solid waste streams. Each stream could contain small amounts of

hazardous and radioactive compounds, either alone or in a mixed form. Based on the

experience gained from operation of the Urenco European plants, the aggregate routine

airborne uranium gaseous releases to the atmosphere are estimated to be less than 10 g (0.35

ounces) annually. However, based on recent environmental monitoring at the Urenco plants,

the annual release is closer to 0.1 MBq (2.8 uCi) which is equivalent to 3.9 g of natural uranium.
Extremely minute amounts of uranium and HF (all well below regulatory limits) could potentially

be released at the roof-top through the gaseous effluent stacks. The discharge stacks for the LBDCR-
Pumped Extract GEVS and CRDB GEVS are located atop of the SBM-1001 and CRDB, | 10-0048
respectively. A third roof-top stack on the CRDB discharges effluents from the confinement

ventilation function of the CRDB heating, ventilation and air conditioning (HVAC). A fourth roof-

top stack is located atop the Centrifuge Assembly Building (CAB) that discharges any gaseous

effluent from the Centrifuge Test and Post Mortem Facilities Exhaust Filtration System.

Gaseous effluent discharges from each of the four stacks are filtered for particulates and HF,

and are continuously monitored prior to release.

Liquid effluents include stormwater runoff, sanitary waste water, cooling tower blowdown water,
and treated contaminated process water. All liquid effluents, with the exception of sanitary
waste water, are discharged to one of three onsite basins.

The Site Stormwater Detention Basin is designed with an outiet structure for drainage. Local
terrain serves as the receiving area for this basin. During a rainfall event larger than the design
basis, the potential exists to overflow the basin if the outfall capacity is insufficient to pass
beyond design basis inflows to the basin. Overflow of the basin is an unlikely event. The
additional impact to the surrounding land over that which-would occur during such a flood alene;
is assumed to be small. Therefore, potential overflow of the Site Stormwater Detention Basin
during an event beyond its design basis is expected to have a minimal impact to surrounding
land.

LBDCR-
10-0048

The UBC Storage Pad Stormwater Retention Basin, which exclusively serves the UBC Storage
Pad, and cooling tower blowdown water discharges, is lined to prevent infiltration. It is designed
to retain a volume slightly more than twice that for the 24-hour, 100-year frequency storm and
an allowance for cooling tower blowdown. This lined basin has no flow outlet and all effluents
are dispositioned through evaporation.

Discharge of operations-generated potentially contaminated liquid effiuent is made exclusively
to the Treated Effluent Evaporative Basin. Only liquids meeting site administrative limits (based
on NRC standards in 10 CFR 20 (CFR, 2003q) are discharged to this basin. The basin is
double-lined with leak detection and open to allow evaporation.

Sanitary waste water will be sent to the City of Eunice Wastewater Treatment Plant via a system
of lift stations and 8 inch sewage lines. Six septic tanks, each with one or more leach fields,
may be installed as a backup to the sanitary waste system.
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8.7 Radiological Impacts

With respect to the impact from the transportation of UF; as feed, product or depleted material
and solid low level waste, the cumulative dose impact has been found to be small. The
cumulative dose equivalent to the general public from the “worst-case” combination of all
transport categories combined equaled 2.33 x 10 person-Sv/year (2.33 x 10*
person-rem/year). Similarly, the dose equivalent to the onlooker, drivers and workers totaled
1.05 x 1073, 9.49 x 102, 6.98 x 10™ person-Sv/year (1.05 x 10, 9.49 x 10, and 6.98 x 10
person-rem/year), respectively.

The dose equivalents due to normal operations are small fractions of the normal background
range of 2.0 to 3.0 mSv (200 to 300 mrem) that an average individual receives in the US, and
well within regulatory limits. Given the conservative assumptions used in estimating these
values, these concentrations and resulting dose equivalents are insignificant, and their potential
impacts on the environment and heaith are inconsequential.

Since the NEF will operate with only natural and low enriched (i.e., not reprocessed) uranium in
the form of uranium hexafluoride (UFs), it is unlikely that an accident could result in any
significant offsite radiation doses. The oniy chemical exposures that could impact safety are
those associated with the potential reiease of HF to the atmosphere. The possibility of a
nuclear criticality occurring at the NEF is highly unlikely. The facility has been designed with
operational safeguards common to the most up-to-date chemical plants. All systems are highly
instrumented and abnormal operations are alarmed in the facility Control Room.

Postulated accidents are those accidents described in the Integrated Safety Analysis (ISA) that
have, for the uncontrolled case, been categorized as having the potential to exceed the
performance criteria specified in 10 CFR 70.61(b) (CFR, 2003b). No significant exposure to
offsite individuals is expected from any of the accidents, since many barriers are in place to
prevent or mitigate such events.

Evaluation of potential accidents at the NEF included identification and selection of a set of
candidate accidents and analysis of impacts for the selected accidents. The ISA team identified
UF; as the primary hazard at the facility. An example of an uncontrolled accident sequence is a
seismic event which produces loads on the UF; piping and components beyond their capacity.
This accident is assumed to lead to release of gaseous UFg, with additional sublimation of solid
UFgs to gas. The UFg gas, when in contact with moisture in the air, will produce HF gas.

For the controlled accident sequence, the mitigating measures are (1) seismically designed
buildings (Separationrs-BuildingSBMs and CRDB) designed to withstand a 0.15 g peak ground
acceleration; (2) seismically designed portions of the UF; process systems and components.
These sections of piping and componets are deigned to contain the portions of the gaseous UFg
and HF within the process system and attenuate the release of effluent to the building and the
environment, and (3) seismically designed autoclaves. This will reduce the consequences of a
seismic event to acceptable levels, even if all non-seismically designed portions of the UFg
process systems fail. '

Exposures to workers would most likely be higher than those to offsite individuals and highly
dependent on the workers proximity to the incident location. All workers at the NEF are trained
in the physical characteristics and potential hazards associated with facility processes and
materials. Therefore, facility workers know and understand how to lessen their exposures to
chemical and radiological substances in the event of an incident at the facility.
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Summary of Changes for Revision 18

Issue / Date

Change

Description of Change

Remove accident sequences DC1-1, DC1-3, DC1-5, & DC1-7 and

182 LBDCR-10-0048 | ssociated IROFS3, IROFSC1b, & IROFSC18,
04/19/10 03-31-10 |cCc.EG-2010-0114; 70.72 = 2010-0203
Change method of monitoring worker exposure to radioactive material
18b LBDCR-10-0057 |40 whole body account to bioassay.
05-11-10 05-01-10 e RP2010-0002; 70.72 = 2010-0342
-|Introduce full feed cylinder & clean/empty product cylinder on UBC
18¢ LBDCR-10-0093 |storage pad; change crane type; removes vehicle crash barriers &
I i 36e, 5 h
09-14-10 09-12-10 replace with IROFS36e, 50a, 50
CC-EG-2008-0504 rev 2; 70.72 = 2010-0592
Add +/- 25% tolerance to weekly sample frequency for GEVS gross
18d LBDCR-10-0115 alpha/beta.
12-15-10 12-10-10 16C.EN-2010-0001; 70.72 = 2010-0774
19 N/A Submittal to NRC for non substantial changes previously

01-06-2011

approved by LES.
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1.0 Introduction of the Environmental Report

1.0 INTRODUCTION OF THE ENVIRONMENTAL REPORT

This Environmental Report (ER) constitutes one portion of an application submitted by
Louisiana Energy Services (LES) to the Nuclear Regulatory Commission (NRC) for a license to
construct and operate a gas centrifuge uranium enrichment facility. The proposed facility, the
National Enrichment Facility (NEF) will be located near Eunice, New Mexico, in Lea County.
The ER for this proposed facility serves two primary purposes. First, it provides information that
is specifically required by the NRC to assist it in meeting its obligations under the National
Environmental Policy Act (NEPA) of 1969 (Pub. Law 91-190, 83 Stat. 852) (USC, 2003a) and
the agency’s NEPA-implementing regulations. Second, it demonstrates that the environmental
protection measures proposed by LES are adequate to protect both the environment and the
health and safety of the public.

LES has prepared this ER to meet the requirements specified in 10 CFR 51, Subpart A,
particularly those requirements set forth in 10 CFR 51.45(b)-(e) (CFR, 2003a). The organization
of this ER is generally consistent with the format for environmental reports recommended in
NUREG-1748, Environmental Review Guidance for Licensing Actions Associated with NMSS
Programs.

This ER evaluates the environmental impacts of the LES proposed facility. Accordingly, this
document discusses the proposed action, the need for and purposes of the proposed action,
and applicable regulatory requirements, permits, and required consultations (ER Chapter 1,
Introduction of the Environmental Report); considers reasonable alternatives to the proposed
action (Chapter 2, Alternatives); describes the proposed NEF and the environment potentially
affected by the proposed action (Chapter 3, Description of the Affected Environment); presents
and compares the potential impacts resulting from the proposed action and its alternatives
(Chapter 4, Environmental Impacts); identifies mitigation measures that could eliminate or
lessen the potential environmental impacts of the proposed action (Chapter 5, Mitigation
Measures); describes environmental measurements and monitoring programs (Chapter 6,
Environmental Measurements and Monitoring Programs); provides a cost benefit analysis
(Chapter 7, Cost Benefit Analysis); and summarizes potential environmental consequences
(Chapter 8, Summary of Environmental Consequences). A list of references and preparers is
also provided in Chapter 9, References, and Chapter 10 List of Preparers, respectively.

It is not practical to refer to a specific edition of each code, standard, NRC document, etc
throughout the text of this document. Instead, the approved edition of each reference that is
applicable to the applicable to the design, construction, or operation of the NEF is listed in ISAS
Table 3.0-1.

The effective date of this ER is December 2003.

The LES Organizational Structure

Louisiana Energy Services (LES), L.L.C.. is a Delaware limited liability company. It has been
formed solely to provide uranium enrichment services for commercial nuclear power plants.
The President of LES reports to the LES Board of Managers. Section 1.2.1 of the SAR
describes the corporateidentity.
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1.1 Purpose and Need for the Pr@osed Action

11 PURPOSE AND NEED FOR THE PROPOSED ACTION
1.1.1  Need for and Purpose of the Proposed Action

As set forth in Section 1.1, Proposed Action, the proposed action is the issuance of an NRC
license under 10 CFR 70 (CFR, 2003b), 10 CFR 30 (CFR, 2003c) and 10 CFR 40 (CFR, 2003d)
that would authorize LES to possess and use special nuclear material (SNM), source material
and byproduct material, and to construct and operate a uranium enrichment facility at a site
located in Lea County, New Mexico. The LES facility will produce enriched Uranium-235 (*°U)
up to a nominal 5/, by the gas centrifuge process, with a nominal production of 3,000,000
separative work units (SWUs) per year. The enriched uranium will be used primarily in
domestic commercial nuclear power plants in the United States.

Uranium enrichment is critical to the production of fuel for U.S. commercial nuclear power
plants, which currently supply approximately 20% of the nation’s electricity requirements. In
recent years, however, domestic uranium enrichment has fallen from a capacity greater than
domestic demand to a level that is less than half of domestic requirements (DOE, 2002a). In
fact, at present, less than 15% of U.S. enrichment requirements are being met by enrichment
plants located in the U.S. (DOE, 2003a). Notwithstanding, forecasts of installed nuclear
generating capacity suggest a continuing demand for uranium enrichment services, both in the
U.S. and abroad.The current lack of domestic enrichment capacity relative to domestic
requirements has prompted concern within the U.S. government. Indeed, in a July 25, 2002
letter to the NRC commenting on general policy issues raised by LES in the course of its
preapplication activities, William D. Magwood, 1V, Director of the DOE Office of Nuclear Energy,
Science and Technology, stressed the importance of promoting and developing additional
domestic enrichment capacity. In this letter, DOE noted that “[ijn interagency discussions, led
by the National Security Council, concerning the domestic uranium enrichment industry, there
was a clear determination that the U.S. should maintain a viable, competitive, domestic uranium
enrichment industry for the foreseeable future. In addition to identifying the policy objective of
encouraging private sector investment in new uranium enrichment capacity, DOE has
emphasized that “[tihe Department firmly believes that there is sufficient domestic demand to
support multiple enrichers and that competition is important to maintain a health industry (DOE,
2002a).

This recent DOE letter to the NRC is consistent with prior DOE statements concerning the
importance from a national energy security perspective of establishing additional reliable and
economical uranium enrichment capacity in the U.S. In DOE’s annual report, “Effect of
U.S./Russia Highly Enriched Uranium Agreement 2001, dated December 31, 2001, DOE noted
that “[w]ith the tightening of world supply and the closure of the Portsmouth Gaseous Diffusion
Plant by USEC, in May 2001, the reliability of U.S. supply capability has become an important
energy security issue.” With respect to national energy security, DOE further stated:

“The Department believes that the earlier than anticipated cessation of plant operations
at Portsmouth has serious domestic energy security consequences, including the
inability of the U.S. enrichment supplier USEC to meet all its enrichment customers’
contracted fuel requirements, in the event of a supply disruption from either the Paducah
plant production or the Highly Enriched
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1.1 Purpose and Need for the Proposed Action

Uranium (HEU) Agreement deliveries. The energy security concerns are due, in large
part, to the lack of available reptacement for the inefficient and non-competitive gaseous
diffusion enrichment plants. These concerns highlight the importance of identifying and
deploying an economically competitive replacement domestic enrichment capability in
the near term.”

As reflected in DOE'’s July 25, 2002 letter to the NRC, the Department of State has similarly
recognized that “[m]aintaining a reliable and economical U.S. uranium enrichment industry is an
important U.S. energy security objective.” (Magwood letter, citing unclassified excerpt from U.S.
Department of State cable SECSTATE WASHDC 212326Z DEC 01 (NOTAL)). Importantly, the
letter emphasized that “the U.S. Government supports the deployment of Urenco gas centrifuge
technology in new U.S. commercial enrichment facilities as a means of maintaining a reliable
and economical U.S. uranium enrichment industry.” Thus, current U.S. energy security
concerns and policy objectives establish a clear need for additional domestic uranium
enrichment capacity, a need that also has been recognized by Congress for some time. See
e.g., S. Rep. No. 101-60, 101st Congress, 1st Session 8, 20 (1989) (“some domestic
enrichment capability is essential for maintaining energy security”); H.R. Rep. No. 102-474, pt.
2, at 76 (1992) (“a healthy and strong uranium enrichment program is of vital national interest”).

National security concerns and policy objectives also underscore the need for an additional
reliable and economical domestic source of enrichment services. Congress has characterized
uranium enrichment as a “strategically important domestic industry of vital national interest,”
essential to the national security and energy security of the United States” and necessary to
avoid dependence on imports.” S. Rep No. 101-60, 101st Congress, 1st Session 8, 43 (1989);
Energy Policy Act of 1992, 42 U.S.C. Section 2296b-6. National security and defense interests
require assurance that “the nuclear energy industry in the United States does not become
unduly dependent on foreign sources of uranium or uranium enrichment services.” S. Rep. No.
102-72, 102d Congress 1st Session 144-45 (1991). Indeed, in connection with the Claiborne
Enrichment Center (CEC) proposed by LES in 1991 (LES, 1991a), the NRC recognized “[t]he
fact that USEC already exists to serve national security interests does not entirely obviate a role
for LES in helping to ensure a reliable and efficient domestic uranium enrichment industry,
particularly when USEC is the only domestic supplier.” Louisiana Energy Services (Claiborne
Enrichment Center), CLI-98-3, 47 NRC 77, 96 n. 15 (1998) citing H.R. Rep. No. 102-474, 102d
Congress, 2d Session, pt. 1 at 143 (1992) (emphasis in original). Indeed, the NRC stated that
“it might fairly be said that national policy establishes a need for a reliable and economical
domestic source of enrichment services,” and that “congressional and NRC policy statements”
articulating such considerations of national policy “bear in [its] view, on any evaluation of the
need for the facility and its potential benefits.” CLI-98-3, 47 NRC at 95-96.

During 2002, two companies that offer uranium enrichment services worldwide announced
plans to license and build new centrifuge based uranium enrichment plants in the U.S. (NRC,
2002a).

The NEF would further attainment of the foregoing energy and national security policy
objectives. The enriched uranium produced by the NEF would constitute a significant addition
to current U.S. enrichment capacity. As noted above, the NEF would produce low-enriched
uranium at the rate of up to 3 million SWU/yr. This is equivalent to roughly one-fourth of the
current U.S. enrichment services demand.
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Operation of the NEF would foster greater security and reliability with respect to the U.S. low-
enriched uranium supply. Of equal importance, it would provide for more diverse domestic
suppliers of enrichment services. At present, U.S. enrichment requirements are being met
principally through enriched uranium produced at USEC’s 50-year old Paducah gaseous
diffusion plant (GDP) and at foreign enrichment facilities. Much of the foreign-derived enriched
uranium being used in the U.S. comes from the downblending of Russian high-enriched
uranium (HEU), pursuant to a 1993 agreement between the U.S. and Russian governments that
is administered by USEC. This agreement, however, is currently scheduled to expire in 2013,
and is not unsusceptible to disruptions caused by both political and commercial factors.

In the license application for its proposed lead cascade facility, USEC, which is currently the
only domestic provider of enriched uranium to U.S. purchasers, explicitly recognized that the
age of its Paducah facility, coupled with production cost considerations and the expiration of the
HEU agreement in 10 years, necessitates deployment of more modern, lower-cost domestic
enrichment capacity by the end of this decade. The NEF, which would begin production in 2008
and achieve full nominal production output by 2013, would help meet this need. Indeed, USEC
is pursuing the development and deployment of its own centrifuge technology. The presence of
multiple enrichment services providers in the U.S., each with the capability to increase capacity
to meet potential future supply shortfalls, would enhance both diversity and security of supply for
generators and end-users of nuclear-generated electricity in the U.S. As discussed in ER
Section 1.1.2, Market Analysis of Enriched Uranium Supply and Requirements, purchasers of
enrichment services view diversity and security of supply as vital from a commercial perspective
as well.

The reliability and economics of the Urenco-owned centrifuge technology to be deployed in the
NEF are well-established. This technology has been in use for over 30 years, and is currently
deployed at Urenco’s three European enrichment facilities. These facilities are located in
Gronau, Germany; Almelo, Netherlands; and Capenhurst, United Kingdom. These facilities had
a combined production capability of 6 million SWU at the end of 2002 (URENCO, 2003). This
capability is scheduled to increase to 6.5 million SWU by the end of 2003. The duration of
operations at these facilities and their collective SWU output confirms the operational reliability
and commercial viability of the centrifuge technology that LES will install in the NEF.

Notwithstanding its initial development over three decades ago, the gas centrifuge technology to
be deployed by LES remains a state-of-the-art technology. As a result of its longstanding use in
Europe, the Urenco centrifuge enrichment process has undergone numerous enhancements,
which have increased the efficiency of the process, as well as yielded significant safety and
environmental benefits. The advantages of the Urenco-owned centrifuge technology relative to
other extant enrichment technologies are discussed further in ER Section 2.1.3.1, Alternative
Technologies. Chief among these is that the Urenco centrifuge enrichment process
requirements approximately 50 times less energy than the gas diffusion processes still in use in
France and the U.S. In this regard, the French company Areva plans to deploy Urenco
centrifuge technology in a new enrichment facility to be constructed in France.
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It is noteworthy that the U.S. government has previously expressed support for consideration by
Urenco to partner with a U.S. company or companies for the purpose of transferring Urenco
technology to new U.S. commercial uranium enrichment facilities (DOE, 2002a). Because it
would deploy commercially viable and advanced centrifuge enrichment technology in the near
term, the NEF would further important U.S. energy and national security objectives.

Specifically, it would provide additional, reliable, and economical domestic enrichment capacity
in a manner that would enhance the diversity and security of the U.S. enriched uranium supply.

1.1.2 Market Analysis of Enriched Uranium Supply and Requirements

Consistent with the guidance contained in NUREG-1520 concerning the need for and purpose
of the proposed action, this section sets forth information on the quantities of enriched uranium
used for domestic benefit, domestic and foreign requirements for enrichment services, and
potential alternative sources of supply for the NEF’s proposed services for the period 2002 to
2020. ER Section 1.1.2.1, Forecast of Installation Nuclear Power Generating Capacity,
presents a forecast of installed nuclear power generating capacity during the specified period:
ER Section 1.1.2.2, Uranium Enrichment Requirements Forecast, presents a forecast of
uranium enrichment requirements; ER Section 1.1.2.3, Current and Potential Future Sources of
Uranium Enrichment Services, discusses current and potential future sources of uranium
enrichment services throughout the world; ER Section 1.1.2.4, Market Analysis of Supply and
Requirements, discusses market supply and requirements under alternative scenarios and ER
Section 1.1.2.5, Commercial Considerations and Other Implications of Each Scenario,
discusses various commercial considerations and other implications associated with each
scenario.

1.1.21 Forecast of Installation Nuclear Power Generating Capacity

LES has prepared forecasts of installed nuclear power generating capacity by country and
categorized them into the following five world regions: (i) U.S., (ii) Western Europe, (iii)
Commonwealth of Independent States (CIS) and Eastern Europe, (iv) East Asia, and (v)
remaining countries are grouped as Other.

Eastern Europe consists of the following emerging market economy countries that were in the
past classified as Communist Bloc countries and are operating nuclear power plants: Bulgaria,
the Czech Republic, Slovakia, Hungary, Lithuania, and Romania. Of the 12 CIS countries that
were part of the former Soviet Union (FSU), the three with nuclear power plants still operating
are Russia, Ukraine and Armenia.

East Asia includes Japan, the Republic of Korea (South Korea), Taiwan, the People’s Republic
of China (PRC) and North Korea. It is the only region forecast to increase nuclear power
capacity significantly from current levels.

This forecast was based on LES’s country-by-country and unit-by-unit review of current nuclear
power programs and plans for the future. The resulting LES projections of future world nuclear
generation capacity are dependent on the following factors:

¢ Nuclear generating units currently in operation and retirements among these units that occur
during the forecast period;

e Capacity that is created by extending the operating lifetimes of units currently in operation
beyond initial expectations through license renewal;
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« Units under construction, already ordered, or firmly planned with likely near-term site
approval; and

¢ Additional new capacity that will require site approval and will be ordered in the future.

LES believes that world nuclear capacity will be dominated by plants currently in operation over
the forecast period of this report, accounting for 76% of the total in 2015 and 63% in 2020. A
small but significant contribution of 3% in 2015 and 2020 is obtained from capacity uprates and
restarts of previously shutdown units. The growing importance of license renewal is also
highlighted, reaching 7% in 2015 and 14% in 2020. Units currently under construction, firmly
planned or proposed will account for 11% in 2015 and 12% in 2020, while additional new
capacity will account for 4% in 2015 and 8% in 2020. Cumulative retirements over the same
period will amount to 9% of total operable capacity in the year 2015 and 15% in 2020, offsetting
the amount of capacity currently under construction or firmly planned with site approval. Figure
1.1-1, Forecast and Composition of World Nuclear Generation Capacity, presents LES'’s
forecast and composition of world nuclear generation capacity in these five categories.

In the U.S., it is expected that a significant portion of existing units with operating licenses
scheduled to expire by 2020 will find license renewal to be technically, economically and
politically feasible. In fact, the Nuclear Regulatory Commission (NRC) granted the first license
extension in the U.S. to the two unit Calvert Cliffs Nuclear Station in March 2000. By June 2003
a total of 16 units had been granted license extensions in the U.S. Applications for the renewal
of operating licenses for 14 additional units have been submitted to the NRC for review, and the
NRC has been notified of operator plans to submit applications for at least an additional 28 units
during the next three years (NEI, 2003; NRC, 2003c). This accounts for more than 50% of the
installed nuclear generating capacity in the U.S. As of March 2002, the NRC expected “that
virtually the entire operating fleet will ultimately apply” to renew their operating licenses (NRC,
2002¢). The transition to a competitive electric generation market has not led to the early
retirement of additional U.S. operating capacity, but instead has resulted in further plant
investment in the form of plant power uprates. These have included more than 50 power
uprates, representing approximately two Gigawatts electric (GWe) of total power increases that
have been approved by the NRC during the last three years (mid 2000 through mid 2003), six
applications for power uprates that are currently under review by the NRC, and an additional 31
applications for power uprates that are expected by the NRC over the next five years (NRC,
2003d). LES’s forecast of installed nuclear power generating capacity is summarized in Table
1.1-1, Summary of World Nuclear Power Installed Capacity Forecast (GWe).

As shown in Figure 1.1-2, Comparison of Forecasts of U.S. Nuclear Generation Capacity and
Figure 1.1-3, Comparison of Forecasts of World Nuclear Generation Capacity for the U.S. and
world, respectively, these LES forecasts are consistent with the most recently published
forecasts of installed nuclear generation capacity prepared by the U.S. Department of
Energy/Energy Information Administration (EIA) (DOE, 2003b) and the World Nuclear
Association (WNA) (WNA, 2003).
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On a world basis, LES’s forecast is consistent with an average annual nuclear power installed
capacity growth rate of 1.0% through 2010, and a very low annual rate of growth, 0.1%,
thereafter, as the effects of plant retirements begin to offset the introduction of new plants.
World installed nuclear power capacity is forecast to rise a total of 8.7% from 356.8 GWe at the
end of 2002 to 387.7 GWe by 2010, and to rise an additional 0.6% to 390.1 GWe by 2020. The
corresponding annual average rate of change in installed nuclear power capacity by world
region is presented in Table 1.1-2, Forecast of Annual Average Rate of Change in Installed
Nuclear Power Capacity.

The period through 2010 generally includes existing construction and some firmly planned
additions minus early retirements. The period after 2010 is governed by the retirement of
existing capacity, mitigated by license renewal, and additional new capacity which is not yet
firmly planned. Nuclear capacity in Western Europe declines at a rate that increases noticeably
after the year 2010 as the terms of existing operating licenses are reached and longer lifetimes
are thwarted by phase out plans in some countries and only limited new capacity additions are
made. Capacity in the U.S. increases through 2010 through uprates and the restart of Browns
Ferry 1, but a few piant retirements then cause a slight decline before installed capacity
recovers as new plants are introduced after 2015. There is a small increase for nuclear power
in the CIS and Eastern Europe through 2010, as many nuclear units using first generation
Soviet technology are not retired as quickly as some forecasters in Western Europe initially
hoped would be the case. However, retirements result in a small decline after 2010. Ambitious
plans in Russia to double nuclear generation capacity by the year 2020 are assumed to go
mostly unrealized. East Asia shows strong growth through 2010 and beyond, as nuclear
continues to expand to fill a portion of growing energy needs in this resource-limited part of the
world. Countries in the other region undergo modest growth through 2010 as existing projects
are completed and some units placed on extended standby return to service, but little net
growth thereafter. ‘

1.1.2.2 Uranium Enrichment Requirements Forecast

A forecast of uranium enrichment services requirements was prepared by LES consistent with
its nuclear power generation capacity forecasts, which were presented in ER Section 1.1.2.1,
Forecast of Installation Nuclear Power Generating Capacity. A summary of the nuclear fuel
design and management parameters that were used in developing the forecast of uranium
enrichment requirements is as follows:

Country-by-country average capacity factors rising with time from a world average of 82% in
2003 to 84% by 2007. The average capacity factor for the U.S. is 90% for the long-term;

¢ Individual plant enriched product assays based on plant design, energy production, design
burnup, and fuel type (note that Russian designed fuel has a 0.30 weight percent (*/,)
uranium isotope 235 (***U) margin when compared to Western fuel design, while typical
Japanese practice includes a 0.20 */, 2**U margin that is assumed to decline over time);

e  Enrichment tails assays of 0.30 */, 2°U, except for the U.S. and U.K. where the assay has
increased to 0.32 “/,; Japan (0.28 “/,, increasing to 0.30 */, over time); France (0.27 “/,);
and the CIS and Eastern Europe where tails assays of 0.11 "/, are assumed;

¢ Current plant specific fuel discharge burnup rates for the U.S., and country and reactor
type- specific fuel burnup rates elsewhere, generally increasing in the future;

Environmental Report Page 1.1-6 Revision 19



1.1 Purpose and Need for the Proposed Action

e Country (for some non-U.S. countries) and plant specific fuel cycle lengths (for the U.S. and
other countries), collectively averaging approximately 20 months in the case of the U.S.,
and 16 months for all light water reactors (includes U.S. reactors);

e Equivalent uranium enrichment requirement savings resulting from plutonium recycle in
some Western European countries (France, Germany, Belgium, Switzerland, and possibly
Sweden) and Japan. The projections assume that the previously planned Japanese
implementation of recycle will continue to be delayed and that the rate of implementation
will also be slowed initially; and

e Equivalent enrichment requirements savings resulting from.the recycle of excess weapons
plutonium in the U.S. and Russia are also included. Total equivalent enrichment services
requirements savings associated with recycling of commercial and military plutonium are in
the range of 2% and 3% over the long term.

Table 1.1-3, World Average Annual Uranium Enrichment Requirements Forecast After
Adjustment for Plutonium Recycle in MOX Fuel (Million SWU) provides a forecast of average
annual enrichment services requirements by world region that must be supplied from world
sources of uranium enrichment services. These requirements reflect adjustment for the use of
recycled plutonium in mixed oxide (MOX) fuel. It should be recognized that on a year to year
basis, there can be both upward and downward annual fluctuations that reflect the various
combinations of nominal 12-month, 18-month and 24-month operating/refueling cycles that
occur at nuclear power plants throughout the world. Therefore, interval averages are provided in
this table.

As shown in Table 1.1-3, World Average Annual Uranium Enrichment Requirements Forecast
After Adjustment for Plutonium Recycle in MOX Fuel (Million SWU), during the 2003 to 2005
period, world annual enrichment services requirements are forecast to be 40.2 million
separative work units (SWU), which is a 3.3% increase over the estimated 2002 value of 38.9
million SWU. LES forecasts that annual enrichment services requirements will rise very
gradually with the average annual requirements during the 2006 to 2010 period reaching 41.6
million SWU, an increase of 3.5% over the prior five year period. Annual requirements for
enrichment services are forecast to be virtually flat thereafter, averaging 41.5 million SWU per
year throughout the period 2011 through 2020.

These LES forecasts of uranium enrichment requirements in the U.S. and world are generally
consistent with the most recently published forecasts by both the EIA and WNA (WNA, 2003;
DOE, 2001g; DOE, 2003c). Figure 1.1-4, Comparison of Forecast of World Average Annual
Uranium Enrichment Requirements Forecasts, Unadjusted for Plutonium Recycle in MOX Fuel
and Figure 1.1-5, Comparison of Forecast of U.S. Average Annual Uranium Enrichment
Requirements Forecast, Unadjusted for Plutonium Recycle in MOX Fuel, provide comparisons
of the LES forecasts with those published by these two organizations for world and U.S.
requirements. Since both EIA and WNA present their uranium enrichment requirements
forecasts prior to adjustment for the use of recycled plutonium in MOX fuel, LES has presented
its forecasts in the same manner.

Since the EIA does not publish a forecast of plutonium recycle in MOX fuel, LES has compared
its forecast of plutonium recycle in MOX fuel, which is developed based in part on published
information (NEA 2003), against that of WNA (WNA, 2003) and finds the forecasts to be in
general agreement. LES’s assumptions, as reflected in Table 1.1-3, for the adjustment to
uranium enrichment requirements associated with the utilization of commercial and military
plutonium recycle in MOX fuel are summarized in Table 1.1-4.
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In the context of the analysis that is presented in subsequent sections of this report, it may be
useful to note that LES’s uranium enrichment requirements forecasts, which are presented in
Table 1.1-3, suggest U.S. requirements for uranium enrichment services (Figure 1.1-5) that are
14.6% lower than the average of the EIA and WNA forecasts during the period 2011 through
2020 and 8.5% lower worldwide than the average of the EIA and WNA forecasts (Figure 1.1-4)
during this same period. If the higher EIA or WNA forecasts for uranium enrichment
requirements were used by LES in the analysis that is presented in this report, then an even
greater need would be forecast for newly constructed uranium enrichment capability.

1.1.2.3 Current and Potential Future Sources of Uranium Enrichment Services

Table 1.1-5, Current and Potential Future Sources of Uranium Enrichment Services,
summarizes current and potential future sources and quantities of uranium enrichment services.
These sources include existing inventories of low enriched uranium (LEU), production from
existing uranium enrichment plants, enrichment services obtained by blending down Russian
weapons grade highly enriched uranium (HEU), as well as new enrichment plants and
expansions in existing facilities, together with enrichment services that might be obtained by
blending down U.S. HEU. The distinction is made in this table between current annuat “physical
capability,” and current annual “economically competitive and physically usable capability,” both
of which may be less that the facility’s “nameplate rating.” In the case of facitities that are in the
process of expanding their capability, the annual production that is available to fill customer
requirements during the year is listed, not the end of year capability.

The nameplate rating is characterized as the annual enrichment capability of the enrichment
cascades if all auxiliary systems were physically capable of supporting that level of facility
operation, which is not always the situation in an older facility. The physical capability is
characterized as the annual enrichment capability of the entire facility, taking into account
whatever limits may be imposed by auxiliary systems, but independent of the economics
associated with operation at that level of production. The economically competitive and
physically usable capability refers to that portion, which may be all or part, of the physical
capability that is capable of producing enrichment services that can be competitively priced. For
instance, the cost of firm power during the summer months which can be several times higher
than the cost of non-firm power that may be purchased under contract during the remainder of
the year. In practice this limits the annual enrichment capability of electricity intensive gaseous
diffusion enrichment plants. In addition, physically usable requires that the enriched uranium
product that can be obtained from the enrichment plant that is not subject to international trade
restrictions and will meet appropriate material specifications for its use in commercial nuclear
power plants that operate in countries outside the CIS and Eastern Europe.
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Current total world annual supply capability from all available sources, independent of physical
suitability of material or economics is presently estimated by LES to be approximately 49.6
million SWU, as shown in Table 1.1-5. However, the total world annual supply capability of
enrichment services that are used to meet CIS and Eastern European requirements, plus those
which are economically competitive and meet material specifications for use by Western
customers, and are not constrained by international trade restrictions amounts to only 40.7
million SWU, as also shown in Table 1.1-5. This is only 1.8 million SWU greater than the
estimated 2002 requirements of 38.9 million SWU and nearly identical to the 2003 to 2005
average requirements of 40.2 million SWU, which were presented in Table 1.1-3, World
Average Annual Uranium Enrichment Requirements Forecast After Adjustment for Plutonium
Recycle in MOX Fuel (Million SWU). These conclusions are consistent with other recently
published analyses of the market for uranium enrichment services (NEIN, 2003; NMR, 2002b;
Van Namen, 2000; Grigoriev, 2002).

The Inventories (Table 1.1-5, Ref. 1) refer to existing inventories of LEU that are held primarily
by owners and operators of nuclear power plants in Europe and East Asia, those that are
present in Kazakhstan, and to a limited extent elsewhere. LES expects that most such
inventories will be used internally in the near term and will decline from just under one million
SWU in 2003 to 0.5 million SWU by 2007.

The Urenco centrifuge enrichment capability (Tabie 1.1-5, Ref. 2) refers to capability from
machines that are presently in operation or in the process of being installed at Urenco’s three
European enrichment plants, which are located in Gronau, Germany, Almelo, Netherlands and
Capenhurst, United Kingdom. These plants had a combined production capability of
approximately 6.0 million SWU at the end of 2002 (URENCO, 2003) scheduled to increase to
6.5 million SWU per year by the end of 2003. LES estimates that by the end of 2008 the
combined Urenco production capability will be approximately 8 million SWU per year. Urenco is
expected to provide 6.0 million SWU of enrichment services during 2003. While Urenco is
expected to replace older capacity that reaches its design lifetime, remaining centrifuge
manufacturing capability is then projected to be devoted to the LES and Cogema centrifuge
plants discussed below. Urenco has the capability to react to increase in demand as envisioned
by other forecasts (EIA and WNA) as shown in Figure 1.1-5 and, in this case, Urenco’s product
capability may exceed 8 million SWU per year in the long term.
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The existing Eurodif enrichment capability (Table 1.1-5, Ref. 3) refers to capability from the 10.8
million SWU per year (nameplate rating) Georges Besse gaseous diffusion plant (GDP) (NEIN,
2002) that is located near Pierrelatte, France. It should be noted that about 2.8 million SWU per
year of the physically available Eurodif enrichment capability is not economically competitive
due to very high electric power costs at that higher operating range (FF, 1999). According to
the schedule that was announced by Areva (which is the holding company for Cogema - the
majority owner of Eurodif and the company responsible for marketing its enrichment services), it
is expected that the 8 (=10.8-2.8) million SWU per year in GDP enrichment capability may be
split between customer deliveries and pre-production beginning in 2007, as the new
replacement centrifuge plant begins operations. This will enable Eurodif to build up a surplus of
enrichment services that it can use to supplement centrifuge production following the planned
shut down of the Georges Besse GDP in 2012 (NF, 2002a). Accordingly, during the period
2005 through 2010 Eurodif is forecast to be able to supply to the market 7.1 million SWU on an
average annual basis from the Georges Besse GDP, with the balance used to create the
previously mentioned stockpile. Eurodif’s ability to supply the market from this ptant will drop to
an average annual capability of 3 million SWU during the period 2011 through 2015, based on
LES forecasts for the Georges Besse GDP’s last two years of operation.

The existing USEC enrichment capability (Table 1.1-5, Ref. 4) refers to capability from the 8
million SWU per year GDP, which is located in Paducah, Kentucky (USEC, 2002a). The annual
nameplate capability of 11.3 million is not physically attainable without capital upgrades to the
plant, which are not expected. LES estimates that approximately 1.5 million SWU per year of
the 8 million SWU capability is not economically competitive due to very high electric power
costs in that operating range (Sterba, 1999). This is similar to the situation described previously
for the Eurodif GDP. The commercial centrifuge plant construction schedule originally
announced by USEC called for the first increment of production from its new commercial
centrifuge enrichment plant by 2010, followed by a rapid ramp up to full production by 2013
(Spurgeon, 2002). Recent USEC statements suggest that it now expects to beat this original
schedule by one year, as reflected in Table 1.1-5 (USEC, 2003a). To optimize economic
operation of its plants, LES assumes that USEC would operate the Paducah GDP at the full 6.5
million SWU per year through the second year of commercial centrifuge operations, and then
shut down at the end of that year (TPS, 2002). In so doing, it is assumed that USEC would be
able to supply up to 4.5 million SWU to the market during the second year of commercial
centrifuge operation from the Paducah GDP, stockpiling the balance to be used to supplement
centrifuge plant production as it continues to be ramped up to full production capability.
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Of the Russian 20 million SWU in total annual uranium enrichment plant capability (Korotkevich,
2003; Shidlovsky, 2001) (Table 1.1-5, Refs. 5, 14, 15 and 16), Russia claims that approximately
10 million SWU of its annual uranium enrichment capability is available for use in Western
nuclear power plants (NF, 1991; NEIN, 1994). However, current U.S. and European trade
policies (FR, 2000; FR ,1992; EUB, 2002) effectively limit the quantity of Russian enrichment
services that can be sold directly to Western customers to approximately 3 million SWU
annually, of which 2.7 million SWU is the estimated level of Western exports for 2002.
Approximately 4.2 million SWU per year of the remaining 7.3 (=10.0-2.7) million SWU per year
of enrichment services that are constrained by trade policy are used to create HEU blendstock.
This is estimated by LES based on enriching 0.3 ¥/, **°U tails material as feed up to 1.5 ¥/, 2°U
product to be used as blendstock, at a tails assay of 0.11 */, >*U, in the amount required to
blend 30 MT (33 tons) of Russian HEU annually. Approximately 1.6 million SWU per year of it
is used to recycle tails material (i.e., enrich tails to natural uranium assay or higher) for Urenco
and Eurodif (WNA, 2002; NMR, 2002a). This is estimated by LES based on enriching 0.3 %/,
tails to produce 2,000 MT (2,205 tons) of uranium at a natural enrichment equivalent assay of
0.711 ¥/, >*U at an operating tails of 0.2 */, ©°U. This leaves approximately 1.5 (=7.3-4.2-1.6)
million SWU per year of trade policy constrained, but otherwise available, Russian enrichment
capacity available for potential export. Enrichment exports are forecast to have the potential to
increase to 3.5 million SWU annually over the next five years within the existing trade
constraints, reducing the excess to 0.7 million SWU. The excess capacity may be used to
recycle Russia’s own tails material or to further enrich the European tails in order to create the
equivalent of natural uranium feed for export.

Russia has an additional 10 million SWU of annual uranium enrichment capacity that does not
meet material specifications for use in Western nuciear power plants. Approximately 1.6 million
SWU of this additional annual Russian capacity is excess to the approximately 8.4 million SWU
per year in CIS and Eastern European requirements, but due to its material properties it cannot
be exported to the Western world. This excess annual capacity is instead utilized by Russia for
the recycling of Russian tails material. Given the complexity of the Russian situation, Table 1.1-
6, Summary of Current Russian Sources and Uses of Enrichment Services, provides a
summary of the sources and uses of Russian enrichment services as described above.

As older centrifuges reach their design lifetimes, Russia reportedly plans to replace them with
newer designs that have higher outputs. As a result, total Russian centrifuge enrichment
capacity could potentially increase by as much as 30% or 6 million SWU over the next ten or
more years (Korotkevich, 2003). It is assumed that one-half of the increase would take place at
the exportable enrichment plant site, while the other half would take place at the enrichment
plant sites devoted to meeting the needs of Russian designed reactors. The potential increase
in Russian enrichment export capabilities to the Western world is considered speculative at this
time, particularly given the fact that trade constraints prevent the full use of already existing
Russian enrichment export capability. Russia is assumed to replace retiring centrifuges to
maintain the current total annual physical capability of 20 million SWU. If Russia is able to
significantly increase its domestic nuclear generation capacity, the enrichment plant capacity
devoted to internal needs could be increased as needed.
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The other existing capability (Table 1.1-5, Ref. 6) is dominated by just under 1 million SWU of
annual centrifuge and diffusion enrichment capability in the Peoples Republic of China (PRC)
just over 0.8 million SWU of annual Japanese centrifuge enrichment capability, and just under
0.1 million SWU of annual capability from other countries, for a current total of 1.9 million SWU
of annual capacity. The majority of this capability is used internally, although the PRC exports
small amounts to the U.S. The PRC has replaced its small diffusion enrichment capability with
centrifuge capability that is imported from Russia. The Japanese capability is expected to
gradually decline, reaching zero by about 2010, due to high failure rates that have ilimited
centrifuge operating lifetimes. Brazil has recently announced its plans to begin operation of a
small uranium enrichment facility, which will be gradually ramped up to meet its internal
requirements (NEA, 2003; RNS, 2002a; NTI, 2002; NF, 1999b; JNCDI, 2002; JNFL, 1998;
JNFL, 2000a; JNFL, 2000b).

The Russian HEU-derived LEU (Table 1.1-5, Ref. 7a) while expected to average just over 6
million SWU per year for three years starting sometime after 2003 to allow for catch up on
previous deliveries, is expected to return to an annual level of 30 MT (33 tons) HEU or
approximately 5.5 million SWU through 2013, when the term of the current U.S.-Russian
Agreement for 500 MT (551 tons) HEU concludes (USEC, 2002b). Ongoing discussions
continue between the U.S. and Russia regarding additional quantities of Russian HEU-derived
LEU for the post 2013 time period (NF, 2002b). While recognizing a very high level of
uncertainty, one might postulate that this arrangement may continue beyond the term of the
present agreement, and possibly at the current level of 5.5 million SWU per year. It is important
to note, as explained below, that in order to create and utilize the 5.5 million SWU contained in
the LEU that is derived from the Russian HEU, 4.2 million SWU contained in blendstock is
required. Therefore, the net addition to world supply is only 1.3 (=5.5-4.2) million SWU per
year.

By way of background it should be understood that the HEU recovered from nuclear weapons,
which is reported to have a #*°U assay of approximately 90 */,, can be converted to LEU that is
usable in commercial nuclear power plants by blending it with slightly enriched uranium; for
example, 1.5 “/, >*U uranium blendstock. Since the mass difference enrichment technologies,
which are gaseous diffusion and gas centrifugation, enrich the undesirable light isotope 2**U at a
higher rate than they enrich U, the 0.0054 “/, trace concentration of 2**U in natural uranium
(which might otherwise serve as the feed material to create the 1.5 %/, blendstock) is amplified
to on the order of 1.25 ¥/, in 90 “/, #°U HEU. Fortunately, the reverse is also true and the 2*U
isotope is depleted at a greater rate than ?°U in the enrichment plant tails streams; for example,
down to 0.0014 */, in 0.30 */, >**U tails. Because of this, enrichment plant tails provide a good
starting point for the production of slightly enriched uranium blendstock (e.g., 1.5 */, %°U) and
are therefore used for blending down the 90 "/, Russian HEU (Mikerin, 1995). In short, the two-
step process, the enriching of tails to produce 1.5 */, LEU blendstock (assuming a tails assay of
0.11 %/, 2%U) and the actual blending of the HEU with this LEU blendstock results in the dilution
of ‘U to a level that conforms with the Western industry’s nuclear fuel material specifications.

Figure 1.1-6, Relationship Among HEU, Blendstock, Product, illustrates this process and
presents HEU to LEU conversion relationships that highlight the contribution of the enrichment
services that are associated with creating the blendstock relative to the enrichment services that
may be associated with the resulting product, which is available for use in commercial nuclear
power plants.
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As illustrated in Figure 1.1-6, 76% (=0.140/0.184) of the SWU that is available in the product
must have been expended to produce the blendstock. Therefore, assuming that 30 MT (33
tons) HEU is processed each year to yield LEU that contains the equivalent of 5.5 million SWU,
then 4.2 million SWU (=.76*5.5) of this amount is expended in producing the blendstock. The
net amount of additional SWU resulting from the down blending of 30 MT (33 tons) HEU is only
1.3 million SWU (=.24*5.5). The SWU-to-product ratios and uranium feed-to-product ratios are
calculated using standard equations for separative work and material balance (EEI, 1990).

Note that an additional 0.2 million SWU per year is derived from Russian HEU (Table 1.1-5, Ref.
7b) directly blended with European utility reprocessed uranium (RepU). The program is
expected to expand, providing an estimated 0.6 million SWU by the year 2010 (NF, 1999b; NF,
2002c).

USEC is presently utilizing the balance of the Department of Energy (DOE) HEU-derived LEU
originally 50 MT (55 tons) of HEU, later reduced to 48 MT (53 tons) (DOE, 2001b)) that was
transferred to it at privatization (Table 1.1-5, Ref. 8) at an annual rate of approximately 0.6
million SWU. At the present rate of utilization it is expected to be exhausted by 2006.

There is also DOE HEU (Table 1.1-5, Ref. 9) that includes the 33 MT (36 tons) of HEU (MT
HEU) (approximately 3.1 million SWU equivaient) that is being used by the Tennessee Valley
Authority (TVA) (FR, 2001) and 10 MT (11 tons) HEU (DOE, 2000b) (approximately 1.8 million
SWU equivalent) that is expected to become available beginning in 2009. The unit enrichment
content varies among the sources of DOE HEU due to both the different HEU assays and the
expected blend stock requirements. The TVA material is expected to be utilized at a rate of
0.25 million SWU per year over a twelve year period beginning in 2005. The 10 MT (11 tons)
HEU is forecast to be used over a four year period, allowing DOE HEU-derived SWU to ramp up
to 0.7 million SWU per year between 2009 and 2012, before dropping back to 0.25 million SWU
per year. Approximately 45 MT (49.6 tons) of additional scrap, research reactor fuel and other
HEU with a SWU content of 4.4 million SWU or less have been declared excess, but no formal
disposition plan has been established. This material could result in a net addition of 0.1 to 0.4
million SWU to annual enrichment supply after the year 2010, but is considered too speculative
to include at this time.

In addition, the U.S. defense establishment is reported to hold approximately 490 MT (540 tons)
HEU in various forms (e.g., weapons, naval reactor fuel, reserves) (Albright, 1997). However,
there has been no indication if some or all of this material may be made availabie for
commercial use, and if so on what schedule. Any forecast that includes use of the enrichment
services that may be associated with this material must be recognized as being highly
speculative. Therefore, LES does not consider it to be prudent to include it in this market
analysis. Furthermore, to the extent that some or all of the equivalent uranium enrichment
services associated with this material were assumed to become available, it is important to
remember that blendstock must be prepared, as previously discussed in the context of the
Russian HEU.
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Based on the down blending analysis of the Russian HEU that was summarized in Figure 1.1-6,
it appears that 0.76 million SWU is required to create the blendstock in order to obtain each 1
million SWU in LEU product, which could be made available for commercial use in nuclear
power plants. This means that the net increase in enrichment services that could be obtained
from any additional DOE HEU-derived LEU would be only 24% of the SWU contained in the
LEU. Therefore even if it were assumed that all 490 MT (540 tons) HEU were made available,
at the present conversion rate of 0.184 million SWU per MT HEU, multiplied by 24%, then only
an additional 22 million SWU in net new supply could become available. This is equivalent to
about two years of U.S. total requirements for enrichment services. If this were spread out over
20 years, it would add a net 1.1 million SWU per year or less than 3% (=1.1/41.5) to the
available world supply. Furthermore, it would require virtually USEC’s entire 3.5 million SWU of
planned new commercial centrifuge enrichment capability to create the blendstock that would be
required to down blend this material (3.43 = 490 * 0.184 * 76/20).

Eurodif plans for a new centrifuge enrichment plant have been announced (Table 1.1-5, Ref.
10). It plans to replace its existing gaseous diffusion plant with a new 7.5 million SWU per year
enrichment plant that utilizes Urenco centrifuge technology. It expects to bring the new plant
into operation beginning in 2007 and achieve full capability operation of 7.5 million SWU per
year by 2016. Achieving the announced schedule is dependent upon Urenco and Areva
reaching a detailed agreement regarding the structure of a joint venture to manufacture
centrifuges (NF, 2002d).

LES announced its plan to build a new 3 million SWU per year enrichment plant in New Mexico,
using Urenco centrifuge technology (Table 1.1-5, Ref. 11). It expects to bring the new plant into
operation beginning in 2007 and to achieve full capability of 3 million SWU per year in 2013
(URENCO, 2002b; HNS, 2003; LES, 2003a).

USEC has also announced plans to replace the Paducah GDP with a new 3.5 million SWU per
year centrifuge enrichment plant (Table 1.1-5, Ref. 12). It now plans to begin enrichment
operations at the new plant by 2009, with full capability by 2012 (TPS, 2002; Spurgeon, 2002;
USEC, 2003a).

The potential new capability in Other, (Table 1.1-5, Ref. 13) is primarily due to the expected
increase in PRC capability at its centrifuge plant, using Russian technology. The centrifuge
enrichment capacity is expected to expand starting around 2010 in order to keep pace with the
PRC'’s growing internal requirements, reaching 1.5 million SWU per year by 2015, for an
increase of almost 0.6 million SWU/yr. A small centrifuge enrichment plant in Brazil is expected
to grow to 0.2 million SWU by 2010, for an increase of just over 0.1 million SWU/yr and will be
devoted to internal needs (NF, 1999b; RNS, 2002b; NTI, 2002).

It is useful to note the geographical distribution of these current and potential future sources of
enrichment services, as identified in Table 1.1-7, Current and Potential Future Sources of
Uranium Enrichment Services Arranged According to Geographical Locations and the
concentration of sources of enrichment services among individual companies, as identified in
Table 1.1-8, Current and Potential Future Sources of Uranium Enrichment Services Arranged
According to Commercial Ownership or Control, to better appreciate the market considerations
that will be discussed in subsequent sections of this report.
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1.1.2.4 Market Analysis of Supply and Requirements
1.1.2.4.1 Scenario A — LES and USEC Centrifuge Plants Are Built in the U.S.

Scenario A represents the scenario that is being actively pursued by both LES and USEC,
consistent with schedules that have been announced by each company. Figure 1.1-7,
lllustration of Supply and Requirements for Scenario A, presents LES’s forecast of uranium
enrichment supply and requirements through 2020, consistent with this scenario. The shaded
areas are keyed by reference number to Tables 1.1-5 through 1.1-8 and are described above.

During the period 2003 through 2005, the average annual economically competitive and
physically usable production capacity that is not constrained by international trade agreements,
together with the SWU derived from Russian HEU and other sources reflected in the tables
previously provided, is forecast to be 41.8 million SWU, assuming that Urenco adds an
additional one million SWU of new capacity by then. However, this is just 1.6 million SWU
(4.0%) more than average annual forecast requirements during this same period of 40.2 million
SWU.

Moving forward in time to the period 2006 through 2010, during which it is assumed by LES
that; Urenco has reached 8 million SWU per year of capacity in Europe; LES has 1.5 million
SWU per year of capability in operation; Eurodif has the first 1.75 million SWU per year of
centrifuge capability in operation and is supplementing this with 5.75 million SWU per year of its
older more expensive GDP production to achieve a total capability of 7.5 million SWU per year,
and has pre-produced and stockpiled the balance of 2.25 (=8.0-5.75) million SWU for use in
subsequent years to optimize the transition; USEC will have brought the about 2.0 million SWU
per year of centrifuge enrichment capability into operation, and will prepare to shutdown the
older and more expensive GDP production after having pre-produced and stockpiled the
balance of 2.0 (=6.5-4.5) million SWU for use in subsequent years to optimize the transition
during 2011; Russia continues to sell 12 million SWU per year into the world market (i.e.,
includes supply to Russian designed nuclear power plants in the CIS and Eastern Europe, and
exports to Western nuclear power plants, but excludes blendstock and enrichment of tails for
other enrichers); the Russian HEU-derived LEU continues to provide enrichment services into
the market at a rate of 5.5 million SWU per year and USEC has exhausted its DOE HEU-
derived SWU; and DOE HEU-derived SWU continues to enter the market at a rate of 0.25
million to 0.7 million SWU per year. Under this scenario, the average annual economically
competitive and unconstrained production capacity during the 2006 through 2010 period of 43.2
million SWU is only 1.6 million SWU (3.8%) more than average annual forecast requirements
during this same period of 41.6 million SWU.
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Continuing with this scenario to 2011 through 2015 period, by the end of this period it is
assumed that Urenco continues to maintain a capability of 8 million SWU per year of capacity in
Europe; LES has reached 3 million SWU per year of capability in operation; Eurodif has
completed 6.5 million SWU per year of centrifuge capability in operation, has shut down its oider
more expensive GDP production, and is using 1 million SWU of pre-produced SWU to achieve a
total annual capability of 7.5 million SWU; USEC will have brought the entire 3.5 million SWU
per year of new centrifuge enrichment capability into operation and like Eurodif, will have shut
down its older more expensive GDP production; Russia sells 12 million SWU per year into the
world market; the Russian HEI-derived LES continues to provide enrichment services into the
market at a rate of 5.5 million SWU per year; USEC has exhausted its DOE HEU-derived SWU
and DOE HEU-derived SWU continues to enter the market at a rate of 0.25 to 0.7 million SWU
per year. During the period 2011 through 2015, the average annual economically competitive
and unconstrained production capacity, together with the SWU derived from Russian HEU and
other elements of the tables previously provided, is forecast to be 42.0 million SWU which is 0.6
million SWU (1.4%) more than the average annual forecast requirements during this same
period of 41.4 million SWU.

During the 2016 to 2020 period, the final capital additions are assumed to have been
implemented for new centrifuge enrichment capacity. Minor perturbations to supply continue to
take place. Accordingly, during the period 2016 through 2020, the average annual economically
competitive and unconstrained production capacity, together with the SWU derived from
Russian HEU and other elements of the tables previously provided, is forecast to be 41.8 million
SWU which is 0.2 million SWU (0.5%) more than the average annuai forecast requirements
during this same period of 41.6 million SWU.

Supply and requirements are in very close balance after 2010, emphasizing the need for all
supply sources, including the proposed LES and USEC centrifuge enrichment plants in the U.S.
Commercial considerations and other implications associated with Scenario A are presented in
ER Section 1.1.2.5.1, Scenario A — LES and USEC Centrifuge Plants Are Built in the U.S.

The following sections present alternatives to Scenario A wherein it is postulated that LES does
not proceed with the construction and operation of its proposed gas centrifuge enrichment
facility in New Mexico. To provide perspective for these scenarios, Figure 1.1-8, lllustration of
Supply and Requirements for Scenario A Without the Proposed NEF, illustrates the forecast
uranium enrichment supply and requirements situation for Scenario A without the 3 million SWU
per year LES centrifuge enrichment plant.
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1.1.2.4.2 Scenario B — No LES; USEC Deploys Centrifuge Plant and Caontinues to Operate
Paducah GDP

An alternative scenario is that the 3 million SWU per year LES centrifuge uranium enrichment
plant is not built in the U.S. Since an initial motivating factor for building this plant was to
increase the amount of indigenous uranium enrichment capacity in the U.S., the first alternative
considered is one that also provides for additional enrichment capacity located in the U.S.
Under this scenario, it is postulated that USEC continues with its current plans to build and
operate a 3.5 million SWU per year commercial uranium enrichment plant. However, instead of
shutting down the Paducah GDP upon completion of the new centrifuge enrichment plant,
USEC continues to operate the Paducah GDP. This would resuit in the availability of excess
supply that is equal to about 9% of annual requirements. Commercial considerations and other
implications associated with Scenario B are presented in ER Section 1.1.2.5.2, Scenario B — No
LES; USEC Deploys Centrifuge Plant and Continues to Operate Paducah GDP.

1.1.2.4.3 Scenario C — No LES; USEC Deploys Centrifuge Plant and Increases Centrifuge
Plant Capabitity

This alternative scenario also assumes that the 3 million SWU per year LES centrifuge uranium
enrichment plant is not built in the U.S. It also provides for additional enrichment capacity
located in the U.S. Under Scenario C, it is postulated that USEC continues with its current
plans to build and operate a 3.5 million SWU per year commercial uranium enrichment plant
and also continues to operate the Paducah GDP on a temporary basis to compensate for the
absence of the LES plant, while its commercial centrifuge plant is being gradually brought into
operation. However, instead of stopping at 3.5 million SWU, USEC continues to add centrifuge
enrichment capability to its new commercial centrifuge enrichment plant in order to compensate
for the 3 million SWU per year of enrichment services that would have been provided by LES
under Scenario A. Under Scenario C, USEC would need to operate the Paducah GDP for an
additional two or three years in order to meet the enrichment services requirements that would
have been supplied by LES and aiso to pre-produce inventories that would be needed to
supplement centrifuge production during the expansion of the new plant. Commercial
considerations and other implications associated with Scenario C are presented in ER Section
1.1.2.5.3, Scenario C — No LES; USEC Deploys Centrifuge Plant and Increases Centrifuge
Plant Capability.

1.1.2.4.4 Scenario D — No LES; USEC Does Not Deploy Centrifuge Plant and Continues to
Operate Paducah GDP

This alternative scenario assumes that the 3 million SWU per year LES centrifuge uranium
enrichment plant is not built in the U.S. Under this scenario, it is postulated that USEC does not
succeed with its current plans to build and operate a 3.5 million SWU per year commercial
uranium enrichment plant. Instead, it assumed that USEC continues o operate the Paducah
GDP on a long term basis at 6.5 million SWU per year to compensate for the absence of the 3
million SWU per year LES plant and the 3.5 million SWU per year USEC centrifuge plant.
Commercial considerations and other implications associated with Scenario D are presented in
ER Section 1.1.2.5.4, Scenario D — No LES; USEC Does Not Deploy Centrifuge Plant and
Continues to Operate Paducah GDP.
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1.1.2.4.5 Scenario E — No LES; Urenco Expands Centrifuge Capability in Europe

This alternative scenario also assumes that the 3 million SWU per year LES centrifuge uranium
enrichment plant is not built in the U.S. However, it does not provide for additional enrichment
capacity located in the U.S. Under this scenario, it is postulated that Urenco expands its
existing European plants to compensate for the 3 million SWU per year of enrichment services
that would have been provided by LES under Scenario A. Commercial considerations and other
implications associated with Scenario E are presented in ER Section 1.1.2.5.5, Scenario E — No
LES; Urenco Expands Centrifuge Capability in Europe.

1.1.2.4.6 Scenario F — No LES; Russia Increases Sales of the HEU-Derived SWU Under the
U.S.-Russian Agreement

This alternative scenario assumes that the 3 million SWU per year LES centrifuge uranium
enrichment plant is not built in the U.S. However, it does not provide for additional enrichment
capacity located in the U.S. Under this scenario, it is postulated that Russia increases sales of
the HEU-derived SWU to USEC under the U.S.-Russia Agreement to compensate for the 3
million SWU per year of enrichment services that would have been provided by LES under the
Scenario A. Commercial considerations and other implications associated with Scenario F are
presented in ER Section 1.1.2.5.6, Scenario F — No LES; Russia Increases Sales of the HEU-
Derived SWU Under the U.S.-Russian Agreement.

1.1.2.4.7 Scenario G — No LES; Russia Is Allowed to Increase Sales Into Europe and the U.S.

This alternative scenario also assumes that the 3 million SWU per year LES centrifuge uranium
enrichment plant is not built in the U.S. However, it does not provide for additional enrichment
capacity located in the U.S. Under this scenario, it is postulated that Russia is allowed to
increase its sales of commercial enrichment services into the U.S. and Europe to compensate
for the 3 million SWU per year of enrichment services that would have been provided by LES
under Scenario A. Commercial considerations and other implications associated with Scenario
G are presented in ER Section 1.1.2.5.7, Scenario G — No LES; Russian is Allowed to Increase
Sales Into the U.S. and Europe.

1.1.2.4.8 Scenario H — No LES; U.S. HEU-Derived LEU is Made Available to the Commercial
Market

This alternative scenario assumes that the 3 million SWU per year LES centrifuge uranium
enrichment plant is not built in the U.S. Under this scenario, it is postulated that the U.S.
government makes available additional HEU-derived LEU to the U.S. commercial market.
However, as previously discussed in ER Section 1.1.2.4, Market Analysis of Supply and
Requirements, it is not apparent that there are sufficient net equivalent enrichment services to
compensate on a long term basis for the 3 million SWU per year of enrichment services that
would have been provided by LES under Scenario A. Commercial considerations and other
implications associated with Scenario H are presented in Section 1.1.2.5.8, Scenario H — No
LES; HEU-Derived LEU is Made Available to the Commercial Market.
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The scenarios described above do not represent the only long term possibilities for U.S and
world enrichment supply. These scenarios do represent the most likely alternatives apparent at
the present time based upon known and planned sources of supply. When examining the
alternatives available if LES does not build a uranium enrichment plant in the U.S., only one
alternative source of supply is considered in each alternative scenario. It is of course possible
that several alternative supply sources could combine to fill the supply gap that is anticipated if
the LES facility is not built. However, the approach taken allows the implications of each
potential alternative source of supply to be examined individually. Nonetheless, the implications
that are presented in ER Section 1.1.2.5, Commercial Considerations and Other Implications of
Each Scenario, for each individual alternative scenario would still be relevant even if the
alternatives are postulated to be used in combination.

1.1.2.5 Commercial Considerations and Other Implications of Each Scenario

As background for the discussion that follows, it is important to recognize that the owners and
operators of nuclear power plants have two primary objectives in purchasing nuclear fuel,
including uranium enrichment services (Rives, 2002; Culp, 2002). The first objective is security
of supply — that is the ability of the purchaser to rely on their suppliers to deliver nuclear fuel
materials and services on schedule and within technical specifications, according to the terms of
the contract, for the contract’s entire term. The second objective is to ensure a competitive
procurement process — that is the ability of the purchaser to select from among multiple
suppliers through a process that is conducive to fostering reasonable prices for the nuclear fuel
materials and services that are purchased.

While one can postulate alternative supply scenarios, a number of which are presented in ER
Section 1.1.2.4, there are commercial considerations and other implications associated with
each such scenario, many of which can have a significant impact on the purchasers’ ability to
achieve the two primary purchasing objectives just presented.

Nuclear power plants are a significant component of the U.S. electric power supply system,
providing 20% of the electricity that is consumed in the U.S. each year. The current U.S. market
for uranium enrichment services is characterized by annual requirements of approximately 11.5
million SWU. During the eight year period 2003 through 2010 these requirements are forecast
to average 11.7 million SWU per year and during the ten year period 2011 through 2020 they
are forecast to average 11.4 million SWU per year.

Indigenous supply from the single, aging, high cost, and electric power intensive Paducah GDP,
which is operated by USEC, could potentially supply up to 6.5 million SWU of these
requirements (approximately 55%), as was previously discussed in ER Section 1.1.2.4.
However, USEC has obligated much of the ongoing production from the Paducah GDP to meet
the contractual requirements of some of its Far East customers. As a result, a significant
amount of USEC'’s obligations to U.S. customers are being met with the Russian HEU-derived
SWU that USEC purchases from Techsnabexport (Tenex) under its contract as executive agent
for the U.S. government. Recognizing the numerous problems associated with long term
dependence on the Paducah GDP, USEC has established plans to build a 3.5 million SWU per
year commercial uranium enrichment plant within ten years, using an upgraded version of DOE
centrifuge technology, and shut down the Paducah GDP. The balance of U.S. requirements for
uranium enrichment services are under contract to Urenco and Eurodif, whose facilities are
located in Europe (DOE, 2003a).
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Operators of many nuclear power plants in the U.S., who are also the end users of uranium
enrichment services in the U.S., view the present supply situation with concern. They see a
world supply and requirements situation for economical uranium enrichment services that is
presently in balance, exhibiting a potential for significant shortfall if plans that have been
announced by two of the primary enrichers are not executed (i.e., Scenario A - both USEC and
LES proceed with their respective plans to build new commercial centrifuge uranium enrichment
plants in the U.S. and USEC ceases to operate the Paducah GDP). These U.S. purchasers find
that as a result of trade actions and substantial duties imposed on Eurodif (FR, 2002a; FR,
2002b) that one source of competitive enrichment services for U.S. consumption has been
significantly restricted for the foreseeable future. They view themselves as being largely
dependent on a single enricher, USEC, whose only operating enrichment plant is the Paducah
GDP, which has very high operating costs that impact the financial situation of USEC itself.
These purchasers are concerned that the primary source of enrichment services that USEC
delivers for use in their nuclear power plants is obtained from Russia and could be vulnerable to
either internat or international political unrest in the future ((O'Neill, 2002). Also, there is
concern that neither the performance nor economics of the updated version of the DOE
centrifuge technology that USEC is planning to use have been successfully demonstrated. This
is not to say that the technology would not be successful, but there is still much to be done,
while the schedule announced by USEC is very aggressive and the economics remain
unproven.

With this background the commercial considerations and other implications associated with
each of the scenarios identified in ER Section 1.1.2.4 will be briefly addressed.

1.1.2.5.1 Scenario A — LES and USEC Centrifuge Plants Are Built in the U.S.

This scenario effectively replaces the 6.5 million SWU per year of enrichment services from the
Paducah GDP, with a combination of 3.5 million SWU per year of enrichment services from a
new USEC commercial centrifuge enrichment plant and 3 million SWU per year of enrichment
services from a new LES centrifuge enrichment plant, leaving the total capability of indigenous
U.S. primary supply effectively unchanged, but secure for the long term. As shown in Figure
1.1-7, lllustration of Supply and Requirements for Scenario A, economic world supply capability
is in approximate balance with long term world requirements for this scenario. Given the
balance between the forecasts of world long term supply and requirements for uranium
enrichment services, the poor economics and limited lifetime of the Paducah GDP, and the
potential uncertainty surrounding the announced schedule and ultimate success of USEC's
centrifuge program, there is a need for new U.S. enrichment capability that utilizes proven
technology on an achievable schedule, as is provided for in Scenario A.

This scenario would resuilt in the establishment of two long term sources of energy efficient, low
cost, reliable uranium enrichment services in the U.S., which is positive with respect to the
security of supply objective. In addition, the presence of two indigenous enrichment facilities in
the U.S. should serve to foster competition and result in more predictable long term sources of
uranium enrichment services, which would help meet the objective of ensuring a competitive
procurement process for U.S. purchasers of these services. Two indigenous enrichment
suppliers, each with the potential to expand capacity would also provide protection against the
prospect of severe supply shortfalls if Russia decides against the extension of the current U.S.—
Russia HEU Agreement beyond 2013.
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1.1.2.5.2 Scenario B — No LES; USEC Deploys Centrifuge Plant and Continues to Operate
Paducah GDP

Under this scenario, it is postulated that LES does not build a uranium enrichment plant in the
U.S. Accordingly, there is a 2.8 million SWU per year supply deficit (i.e., 3 million SWU per year
of LES capacity that is partially offset by 0.2 million SWU per year of excess during the 2016-
2020 period even with LES) for which other sources of supply must compensate. This scenario
further assumes that this supply capability is made up by USEC, which continues to operate the
Paducah GDP. However, USEC would also be operating a 3.5 million SWU per year centrifuge
enrichment plant and would be expected to continue with its obligations under the executive
agent agreement to purchase 5.5 million SWU per year of Russian HEU-derived SWU. Given
its existing customer base, it is expected that USEC would have to operate the Paducah GDP at
less than 3 million SWU per year.

The negative financial impact of operating the Paducah GDP at low production levels (NF,
2002e) could threaten USEC’s ability to fund its planned centrifuge plant, as well as create
financial instability for the corporation.

While providing for indigenous U.S. supply, the resulting concerns associated with the age of
the Paducah GDP, its significant requirements for electric power, the low level at which it would
have to be operated, the resulting impact on USEC overall financial situation, and the lack of
multiple competitive sources of indigenous U.S. supply, would not alleviate concerns among
U.S. purchasers of enrichment services regarding either long term security of supply or ensuring
a competitive procurement process for U.S. purchasers of these services. Scenario B is not
viewed by LES as an attractive long term solution.

1.1.2.5.3 Scenario C — No LES; USEC Deploys Centrifuge Plant and Increases Centrifuge
Plant Capability

Under this scenario, it is postulated that LES does not build a uranium enrichment plant in the
U.S. Accordingly, there is a 2.8 million SWU per year supply deficit (i.e., 3 million SWU per year
of LES capacity that is partially offset by 0.2 million SWU per year of excess during the 2016-
2020 period even with LES) for which other sources of supply must compensate. This scenario
further assumes that this supply capability is made up by USEC, which would proceed to build
and operate a 3.5 million SWU per year centrifuge enrichment plant, continue to operate the
Paducah GDP on an interim basis longer than currently planned, and then rapidly increase its
centrifuge enrichment plant capability to as much as 6.3 million SWU per year. USEC would
also be expected to continue with its obligations under the executive agent agreement to
purchase 5.5 million SWU per year of Russian HEU-derived SWU. The immediate expansion of
the just completed centrifuge enrichment plant would be expected to be quite difficult for USEC
from a financial perspective. However, with financial participation from external sources, it may
be achievable. At the present time, USEC can provide no assurance that it will be able to fund
its previously announced 3.5 million SWU per year commercial centrifuge enrichment plant. To
assume funding sources for a near doubling of the plant capability would be highly speculative
at this time, particularly without its having demonstrated yet that the centrifuge technology will
perform as anticipated.

Environmental Report Page 1.1-21 Revision 19



1.1 Purpose and Need for the Proposed Action

Scenario C, should it come to fruition, provides for indigenous U.S. supply, but only from a
single USEC-owned enrichment plant. The remaining concerns are that neither the
performance nor economics of the updated version of the DOE centrifuge technology that
USEC is planning to use have been successfully demonstrated and the outcome will not be
known for a number of years. There would remain an ongoing absence of multiple competitive
sources of indigenous U.S. supply. Accordingly, this may not alleviate concerns among U.S.
purchasers of enrichment services regarding either long term security of supply or ensuring a
competitive procurement process for U.S. purchasers of these services. Given its dependence
on a yet to be proven technology and a single indigenous U.S. enricher, Scenario C is not
viewed by LES as the most advantageous long term solution.

1.1.2.5.4 Scenario D — No LES; USEC Does Not Deploy Centrifuge Plant and Continues to
Operate Paducah GDP

Under this scenario, it is postulated that neither LES nor USEC build uranium enrichment plants
in the U.S. Accordingly, there is a 6.3 million SWU per year supply deficit (i.e., 3 million SWU
per year of LES capacity, and 3.5 million SWU per year of USEC centrifuge capacity that are
partially offset by 0.2 million SWU per year of excess during the 2016-2020 period even with
LES and USEC centrifuge) for which other sources of supply must compensate. This scenario
further assumes that this missing supply capability is primarily made up by USEC, which
continues to operate the Paducah GDP at 6.5 million SWU per year. Given the unfavorable
economics of continued GDP operation, this would be viewed as having a high economic cost
associated with it. Obviously, USEC views continued operation of the Paducah GDP as being
unacceptable or undesirable, as evidenced by its announcement to build a commercial
centrifuge enrichment plant and shut down the Paducah GDP (TPS, 2002; Spurgeon, 2002).

At some point in time, it is reasonable to assume that the Paducah GDP must ultimately be
replaced. Accordingly, Scenario D does not represent a permanent solution, but only a
postponement of the time when new uranium enrichment capacity must be constructed in the
U.S. The cost of such a postponement is likely to be quite high and the risk of supply disruption
in the U.S. would increase as the Paducah GDP continues to get older.

While providing for indigenous U.S. supply, the concerns associated with the age of the
Paducah GDP, its significant electric power requirements, the resulting impact on USEC’s
overall financial situation, and the lack of multiple competitive sources of indigenous U.S.
supply, would not alleviate concerns among U.S. purchasers of enrichment services regarding
either long term security of supply or ensuring a competitive procurement process for U.S.
purchasers of these services. Scenario D is not viewed by LES as a viable long term solution.
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1.1.2.5.5 Scenario E — No LES; Urenco Expands Centrifuge Capability in Europe

Under this scenario, it is postulated that LES does not build a uranium enrichment plant in the
U.S. Instead it is postulated that Urenco expands its centrifuge capability in Europe to offset the
loss of 3 million SWU per year of enrichment capability in the U.S. While this may be physically
possible, from a commercial perspective this may be unacceptable to Urenco for a number of
reasons. For example, there are a variety of risks associated with such factors as uncertain
level of sales that might be achieved for Urenco in the U.S. market, significant concentration of
its enrichment business in a single market, unpredictable changes in currency exchange rates,
transatlantic shipping, and unknown future trade actions that could be undertaken by a
protective U.S. government on behalf of its indigenous enricher. Furthermore, its decision to
enter the LES partnership indicates that Urenco perceives building new centrifuge capability in
the U.S. as a more attractive option to expanding its centrifuge enrichment capability in Europe
(Scenario E). Of course, if enrichment prices were high enough and contract terms long
enough, the above mentioned commercial risks could potentially be overcome from the
enricher’s perspective. However, such a situation would not be reviewed as favorable by U.S.
purchasers.

Scenario E would not alleviate the desire on the part of U.S. purchasers for either additional
indigenous uranium enrichment capability in the U.S. or provide for a second source of supply
competition located in the U.S. Consequently, neither the security of supply objective nor the
objective of ensuring a competitive procurement process for U.S. purchasers of these services
could be assured.

1.1.2.5.6 Scenario F — No LES; Russia Increases Sales of the HEU-Derived SWU Under the
U.S.-Russian Agreement

Under this scenario, it is postulated that LES does not build a 3 million SWU per year uranium
enrichment plant in the U.S. Instead it is postulated that Russia increases its sales of the HEU-
derived SWU to USEC under the U.S.-Russian Agreement. Given that uranium enrichment
services from the Paducah GDP are preferentially used by USEC to meet contract obligations to
its non-U.S. customers, this scenario implies that USEC could potentially be meeting
approximately 75% ([5.5+3)/11.4) of U.S. post 2010 annual requirements for uranium
enrichment services with Russian HEU-derived SWU. This would appear to introduce security of
supply risks on a national level (IMPF, 2002).

While Scenario F may be physically possible, it should be recognized that the net addition of 3
million SWU per year derived from blending down the Russian HEU would require an additional
2.3 million SWU per year in enrichment capacity to prepare blend stock. Incidentally, this is
equivalent to the combination of the 1.6 million SWU per year that is being used to enrich tails
for the European enrichers, as shown in Table 1.1-5, and the 0.7 million SWU per year of
Russian capability that is shown as being constrained (Table 1.1-6, Ref. 14). Furthermore,
accelerating the use of the Russian HEU by approximately 55% (=3.0/5.5) would result in it
being exhausted much earlier than previously anticipated, quite likely before 2020, based upon
present estimates of available Russian HEU (Albright, 1997). Thus the issue of replacement
capacity for LES would not have been solved, only postponed. There is also no guarantee that
Russia will make the additional HEU needed to implement this option available in the first place.
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Scenario F would not alleviate the desire on the part of U.S. purchasers for either additional
indigenous uranium enrichment capability in the U.S. or provide for a second source of supply
competition located in the U.S. Consequently, neither the security of supply objective nor the
objective of ensuring a competitive procurement process for U.S. purchasers of these services
could be assured.

1.1.2.5.7 Scenario G — No LES; Russia Is Allowed to Increases Sales Into the U.S. and Europe

Under this scenario, it is postulated that LES does not build a uranium enrichment plant in the
U.S. Instead it is postulated that Russia increases its sales of commercial SWU to Western
countries, including the U.S. While 3 million SWU per year of additional supply would be
required to compensate for the lack of the proposed LES facility, Russia presently has only 2.3
million SWU per year in available and physically acceptable enrichment capacity. This includes
the combination of the 1.6 million SWU per year that is presently used to enrich tails for the
European enrichers, as shown in Table 1.1-5, Ref. 15, and the 0.7 million SWU of Russian
capability that is shown as being constrained in the future (Table 1.1-5, Ref. 14). Some reports
have suggested that Russia might be able to expand its export capability by 25% to 30% (NMR,
2002a; Korotkevich, 2003), which would be equivalent to 2.5 to 3.0 million SWU per year in
exportable enrichment services, by replacing its older less efficient centrifuges with its higher
capacity generation of centrifuges. However, this is not certain. Russian commercial
enrichment sales in the U.S. have been subject to trade restrictions for the past ten years. If the
current suspension agreement ends in 2004, the original antidumping investigation could
resume. USEC and its labor unions have given no indication that they would cease their
opposition to new imports of Russian commercial enrichment services into the U.S.
Additionally, the agreement between USEC and DOE that was executed in 2002 appears to
allow USEC to cease operation of the Paducah GDP without penalty under this scenario
(USEC, 2002c).

Scenario G would not alleviate the desire on the part of U.S. purchasers for either additional
indigenous uranium enrichment capability in the U.S. or provide for a second source of supply
competition located in the U.S. Consequently, neither the security of supply objective nor the
objective of ensuring a competitive procurement process for U.S. purchasers of these services
could be assured.

1.1.2.5.8 Scenario H— No LES; U.S. HEU-Derived LEU is Made Available to the Commercial
Market

Under this scenario, it is postulated that LES does not build a uranium enrichment plant in the
U.S. Instead it is postulated that U.S. HEU-derived LEU is made available to the commercial
market. As discussed in ER Section 1.1.2.3, Current and Potential Future Services of
Enrichment Services, the U.S. defense establishment is reported to hold approximately 490 MT
(540 tons) HEU in various forms that have not been declared surplus to U.S. government
needs. However, there has been no indication if some or all of this material may be made
available for commercial use, and if so on what schedule. Any forecast that includes use of the
enrichment services that may be associated with this material must be recognized as being
highly speculative. Therefore, LES does not consider it to be prudent to include it in this market
analysis. Furthermore, to the extent that some or all of the equivalent uranium enrichment
services associated with this material were assumed to become available, it is important to
remember that blendstock must be prepared.
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Based on the discussion presented in ER Section 1.1.2.3, the net increase in enrichment
services that could be obtained from any additional DOE HEU-derived LEU would be only 24%
of the SWU contained in the LEU. Therefore even if it were assumed that all 490 MT (540 tons)
HEU were made available, at the present conversion rate of 0.184 million SWU per MT HEU,
multiplied by 24%, the net increase in supply would be only 22 (=490x0.184x0.24) million SWU.
This is about two years of U.S. total requirements for enrichment services. If this were spread
out over 20 years, it would add a net 1.1 million SWU per year, or less than 3% to the available
world supply. This still leaves a deficit of 1 to 2 million SWU per year during the postulated 20
years over which this material would be used.

The issue of replacement capacity for LES would not have been solved under Scenario H.
Consequently, neither the security of supply objective nor the objective of ensuring a
competitive procurement process for U.S. purchasers of these services could be assured.

1.1.3 Conclusion

Including the scenario that is being actively pursued at the present time, Scenario A, a total of
eight alternative supply scenarios have been identified and summarized in ER Section 1.1.2.4,
Market Analysis of Supply and Requirements, with respect to their ability to meet future long
term nuclear power plant operating requirements for uranium enrichment services. In addition,
a number of commercial considerations and other implications for each scenario have been
identified in ER Section 1.1.2.5, Commercial Considerations and Other Implications of Each
Scenario. When the critical nuclear fuel procurement objectives, security of supply and
ensuring a competitive procurement process for U.S. purchasers of these services are
considered, it becomes apparent that for long term planning purposes those alternatives that
rely upon either additional Russian or U.S. HEU-derived SWU (Scenarios F and H) or additional
use of Russian commercial enrichment services (Scenario G) are inadequate. While further
expansion of Urenco enrichment facilities in Europe to meet what would be potentially unfilled
U.S. requirements (Scenario E) might on the surface be viewed as a satisfactory approach, it
does not contribute substantially to meeting the objective of improved security of supply through
the construction of additional indigenous U.S. supply capability. In addition, as a result of
factors that are largely outside the control of either U.S. purchasers or Urenco, as identified in
ER Section 1.1.2.5.5, Scenario E — No LES; Urenco Expands Centrifuge Capability in Europe,
this approach may not contribute to meeting the objective of ensuring a competitive
procurement process for U.S. purchasers of these services. In addition, the commercial risks,
as also discussed in ER Section 1.1.2.5.5, may be unacceptable to Urenco.

This leaves Scenarios A through D, which provide for the use of either existing or new
indigenous uranium enrichment capacity in the U.S. for further consideration. Among these
alternatives, Scenarios A and C involve the long term use of centrifuge technology for uranium
enrichment. In Scenario A, LES deploys and operates 3 million SWU per year of centrifuge
enrichment capability while USEC deploys and operates 3.5 million SWU per year of centrifuge
enrichment capability. In Scenario C, USEC ultimately deploys about 6.5 million SWU per year
of centrifuge enrichment capability and LES does not proceed.
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In contrast, Scenarios B and D rely either in part or entirely upon the long term use of the
Paducah GDP. In Scenario B, USEC deploys and operates 3.5 million SWU per year of
centrifuge enrichment capability, which it supplements by the continued operation of the
Paducah GDP at a level of less than 3 million SWU per year, while LES does not proceed. In
Scenario D, neither LES nor USEC deploy new centrifuge enrichment capability, and USEC
continues to operate the Paducah GDP at 6.5 million SWU per year. LES believes that the
approach that best serves the U.S. owners and operators of nuclear power plants and uitimately
the consumers of electricity in the U.S. would be Scenario A. This approach, which is being
actively pursued at the present time, provides for the construction and operation of two new
uranium enrichment plants in the U.S., using centrifuge technology that would significantly
improve security of supply, with ongoing competition from both USEC and LES, as well as
Urenco and eventually Cogema (on behalf of Areva/Eurodif) ensure a competitive procurement
process for U.S. purchasers of these services. The presence of multiple suppliers with the
capability to increase capacity to meet potential supply shortfalls greatly enhances security of
supply for both generators and end-users of nuclear electric generation in the U.S.
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1.1.4

Section 1.1 Tables
Table 1.1-1Summary of World Nuclear Power Installed Capacity Forecast (GWe)
Western Cis & .

Year U.s. Europe E. Europe East Asia Other World
2002 97.3 126.9 45.1 68.2 19.3 356.8
2005 99.1 125.0 48.5 75.6 234 371.6
2010 102.7 120.2 497 86.5 28.6 387.7
2015 100.0 112.6 49.8 96.6 30.0 389.0
2020 101.7 104.4 47.4 105.0 31.6 3901

Table 1.1-2Forecast of Annual Average Rate of Change in Installed Nuclear
Power Capacity

World Region Change 102010 | Change after 2010
United States 0.7% -0.1%
Western Europe -0.7% -1.4%
East Asia 3.0% 2.0%
CIS/Eastern Europe 1.2% -0.5%
Other 5.0% 1.0%
World 1.0% 0.1%

Table 1.1-3World Avefage Annual Uranium Enrichment Requirements Forecast
After Adjustment for Plutonium Recycle in MOX Fuel (Million SWU)

Year U.sS. ‘gﬁ:;:? E.c::r:pe East Asia Other World
2002 11.5 11.2 8.2 7.4 0.5 38.9
2003-2005 11.6 11.3 8.5 8.2 0.6 40.2
2006-2010 11.8 11.2 8.6 9.1 0.9 41.6
2011-2015 11.4 10.8 8.2 9.9 1.0 41.4
2016-2020 11.4 10.4 7.9 10.8 1.1 41.6
Environmental Report Page 1.1-27 Revision 19



1.1 Purpose and Need for the Proposed Action

Table 1.1-4LES Forecast of Adjustment for Plutonium Recycle in
MOX Fuel to Uranium Enrichment Services (Million SWU)

Period uU.s. World
2002 0.0 0.7
2003-2005 0.0 0.8
2006-2010 0.0 1.0
2011-2015 0.3 1.5
2016-2020 0.3 1.5
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Table 1.1-5Current and Potential Future Sources of Uranium Enrichment Services

Ref. Source Technology | Current Annual Annual Economically | Comments Regarding Potential Future
Physical Competitive and Usable Action
Capability Capability Million SWU

1 Inventories Inventory 0.9 0.9 0.5 0.5 in 2005 onward. Includes existing
LEU inventories, most of which will be
used internally.

2 Urenco (existing Centrifuge 6.0 6.0 8.0 Expected to be 6.5 by end of 2003. For
and planned 2016 assumes replacement and
expansion) expansion to 8.0 in Europe.

3 |Eurodif Diffusion 10.8 8.0 0.0 Scheduled to ramp down beginning in
(existing) 2007 as replacement centrifuge plant

begins operation.

4 [USEC (existing) Diffusion 8.0 6.5 0.0 Scheduled to ramp down beginning in
2010 as replacement centrifuge plant
begins operation.

5 |Russian/Tenex Centrifuge 111 11.1 11.6 Approx. 8.4 is used to meet CIS and

(commercial) Easltern European requirements, approx.
2.7 is exported to Western countries.

6 | Other (existing) Both 1.9 1.9 1.0 Primarily Japan & PRC for internal use;
expected to decline to approx. 1.0 by
2010.

7a |Russian HEU- Inventory down 55 55 55 U.S.-Russian Agreement ends in 2013;
derived blending may/may not be extended.

(includes 4.2 required
from blendstock)

7b  [Russian-HEU Inventory down 02 0.2 0.6 Russian HEU that is blended directly with
derived (blended blending European RepU under Framatome ANP
with RepU) required contract.

8 |USEC-DOE Inventory, down 0.6 0.6 0.0 Present supply is expected to be
HEU-derived blending exhausted by 2006.

required

9 |DOE HEU- Inventory, down 0.0 0.0 0.3 0.3 expected beginning in 2005, ramping
derived blending up to 0.7 between 2009 and 2012, then
(potential required back to 0.3.
source)

10 |Eurodif (new) Centrifuge 0.0 0.0 7.5 Scheduled to ramp up beginning in 2007,
while ramping down existing diffusion
capacity to achieve and maintain total
capacity of 7.5 by 2016.

11 |LES (new) Centrifuge 0.0 0.0 3.0 Scheduled to ramp up beginning in late
2008, to achieve and maintain total
capacity of 3.0 by 2013.

12 [USEC (new) Centrifuge 0.0 0.0 35 Expected to ramp up beginning in 2009
to achieve and maintain total capacity of
3.5 by 2012.

13 | Other (new) Centrifuge 0.0 0.0 0.7 Primarily Peoples Republic of China
(PRC) capacity for internal use; expected
to increase to match internal
requirements.

14 |Russian Centrifuge 1.5 0.0 0.0 Expected to ramp down to achieve and
(constrained) maintain total of 0.7 by 2007 as exports

increase.

15 |Russian (tails Centrifuge 1.6 0.0 0.0 Also constrained by Western trade
enrichment) policies.
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Table 1.1-5Current and Potential Future Sources of Uranium Enrichment Services

Ref. Source Technology | Current Annual Annual Economically |Comments Regarding Potential Future
Physical Competitive and Usable Action
Capability Capability Million SWU
16 |Russian (outside Centrifuge 16 0.0 0.0 Excess to internal needs and unsuitable
of specifications for export; used to enrich tails to create
for use in uranium for internal use.
nuclear power
plants)
Total 49.6 40.7 42.2
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Table 1.1-6Summary of Current Russian Sources and Uses of Enrichment Services

Source/Use Current Annual Physical Capability | Cross Reference to
Million SWU Table 1.1-5
Material Meeting Western
Specifications
» Exported to Western Countries 2.7 (5)
¢ Used for HEU Biendstock 4.2 (7a)
¢ Used to enrich tails for 16 (15)
European enrichers
» Constrained material excess 15 (14)
- |Material Not Meeting Western
Specifications
e Usedin CIS and Eastern 8.4 (5)
European Nuclear Power
Plants
¢ Used internally to process tails 16 (16)
TOTAL 20.0
Russian HEU-derived SWU in 1.3 (7a)
excess of Blendstock (under U.S.-
Russian Agreement)
Russian HEU-derived SWU 0.2 (7b)
(blended with RepU for European
utilities)
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Table 1.1-7Current and Potential Future Sources of Uranium Enrichment Services
Arranged According to Geographical Locations

Annual Economically
Current Competitive and Usable
Table Source Geographical Annual (.?.a.pablllty
1.1-5 Ref. Location Physical Million SWU
Capability 2003 2016
Million SWU
4 USEC (existing) u.s. 8.0 6.5 0.0
USEC - DOE HEU-derived u.s. 0.6 0.6 0.0
9 DOE HEU-derived {potential U.S. 0.0 0.0 0.3
source)
11 LES (new) u.s. 0.0 0.0 3.0
12 USEC (new) u.s. 0.0 0.0 3.5
Subtotal U.S. 8.6 71 6.8
2 Urenco (existing and planned Europe 6.0 6.5 8.0
expansion)
3 Eurodif (existing) Europe 10.8 8.0 0.0
10 Eurodif {(new) Europe 0.0 0.0 7.5
Subtotal Europe 16.8 14.5 15.5
5 Russian/Tenex (commercial) Russia 11.1 11.1 11.6
7a Russian HEU-derived Russia 55 5.5 55
(includes 4.2 from blendstock)
7b Russian HEU-derived Russia 0.2 0.2 0.6
(blended with RepU)
14 Russian (constrained) Russia 1.5 0.0 0.0
15 Russian (tails enrichment) Russia 1.6 0.0 0.0
16 Russian (outside of Russia 1.6 0.0 0.0
specifications for use in
nuclear power plants)
Subtotal Russia 213 16.8 17.7
6 Other (existing) East Asia 1.9 1.9 1.0
(primarily)
13 Other (new) East Asia 0.0 0.0 0.7
(primarily)
Subtotal East Asia 1.9 1.9 1.7
1 inventories Dispersed 0.9 0.9 0.5
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Table 1.1-8Current and Potential Future Sources of Uranium Enrichment Services

Arranged According to Commercial Ownership or Control

Annual Economically
Current Annuat| Competitive and Usable
Capabili
Table 1.1-5 Commercial Physical . Pa Hlity
Ref. Ownership or Capability Million SWU
Source Control
Million SWU
2003 2016

4 USEC (existing) USEC 8.0 6.5 0.0
8 USEC - DOE HEU-derived USEC 0.6 0.6 0.0
12 USEC (new) USEC 0.0 0.0 35
7 Russian HEU-derived (includes 4.2 USEC 55 5.5 55

from blendstock)

Subtotal USEC 141 126 9.0
9 DOE HEU-derived (potential source) DOE 0.0 0.0 0.3

Subtotal DOE 0.0 0.0 0.3
11 LES (new) LES 0.0 0.0 3.0

Subtotal LES 0.0 0.0 3.0
2 Urenco (existing/new) Urenco 6.0 6.5 8.0

Subtotal Urenco 6.0 6.5 8.0
3 Eurodif (existing) Eurodif 10.8 8.0 0.0
10 Eurodif (new) Eurodif 0.0 0.0 7.5

Subtotal Eurodif 10.8 8.0 7.5
5 Russian/Tenex (commercial) Russia 11.1 11.1 11.6
7b Russian HEU-derived (blended with Russia 0.2 0.2 0.6

RepU)
14 Russian (constrained) Russia 1.5 0.0 0.0
15 Russian (tails enrichment) Russia 1.6 0.0 0.0
16 Russian (outside of specifications for Russia 1.6 0.0 0.0

use in Western nuclear power plants)

Subtotal Russia 16.0 11.3 12.2
6 Other (existing) PRC/Japan 1.9 1.9 1.0

(primarily)
13 Other (new) PRC/Japan 0.0 0.0 0.7
(primarily)

Subtotal Other PRC/Japan 1.9 1.9 1.7

(primarily)
1 Inventories Dispersed 0.9 0.9 0.5

Environmental Report Page 1.1-33 Revision 19



1.1 Purpose and Need for the Proposed Action

1.1.5 Section 1.1 Figures
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Figure 1.1-1Forecast and Composition of World Nuclear Generation Capacity
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1.2 PROPOSED ACTION

The proposed action is the issuance of an NRC license under 10 CFR 70 (CFR, 2003b) for the
construction and operation of a uranium enrichment facility 8 km (5 mi) east of Eunice, New
Mexico in Lea County. The NEF will use the gas centrifuge process to separate natural uranium
hexafluoride feed material containing approximately 0.71 Uranium-235 (**°U) into a product
stream enriched up to 5.0 ¥/, >*U and a depleted UFs stream containing approximately 0.2 to
0.34 %/, 2°U. Production capacity at design throughput is approximately 3.0 million Separative
Work Units (SWU) per year. Facility construction is expected to require eight (8) years.
Construction will be conducted in six phases. Operation will commence after the completion of
the first cascade in the first Cascade Hall. The facility is licensed for 30 years of operation.
Decommissioning and Decontamination (D&D) is projected to take nine (9) years. LES
estimates the cost of the plant to be approximately $1.2 billion (in 2002 dollars) excluding
escalation, contingency, interest, tails disposition, decommissioning, and any replacement
equipment required during the operational life of the facility.

1.21 The Proposed Site

The proposed NEF site is located in Southeast New Mexico, approximately 32 km (20 mi) south
of Hobbs, New Mexico (population 28,657). The site is located in Lea County, approximately
0.8 km (0.5 mi) west of the Texas state border, 51 km (32 mi) west-north-west of Andrews,
Texas (population 10,182) and 523 km (325 mi) southeast of Albuquerque, New Mexico
(population 712,728). The nearest large population center (>100,000 population) and
commercial airport is the Midland-Odessa, Texas area which is approximately 103 km (64 mi) to
the southeast. The approximate center of the NEF is located at latitude 32 degrees, 26 min,
1.74 sec North and longitude 103 degrees, 4 min, 43.47 sec West. Refer to Figure 1.2-1,
Location of Proposed Site and Figure 1.2-2, NEF Location Relative to Population Centers Within
80 Kilometers (50 Miles).

Lea County is situated at an average elevation of 1,220 m (4,000 ft) above mean sea level (msl)
and is characterized most often by its flat topography. Lea County covers 11,381 km? (4,393
mi?) or approximately 1,138,114 ha (2,822,522 acres) which is three times the size of Rhode
Island and only slightly smaller than Connecticut. From north to south, Lea County spans 173
km (108 mi) and 70 km (44 mi) from east to west spans at its widest point.

The proposed NEF site location is Section 32, Township 21S, Range 38E. The site is located
approximately 8 km (5 mi) east of the nearest city, which is Eunice, New Mexico (population
2,562). Eunice is located at the crossing junction of New Mexico Highway 207 and New Mexico
Highway 234, 32 km (20 mi) south of Hobbs, New Mexico. New Mexico Highway 234 (east-
west) and New Mexico Highway 18 (north-south) are the major transportation routes near the
site. These two highways intersect about 6.4 km (4 mi) west of the proposed NEF site. An
active railroad line operated by the Texas-New Mexico Railroad runs parallels to New Mexico
Highway 18 and just east of Eunice within 5.8 km (3.6 mi) of the NEF site. There is also an
active railroad spur line that runs from the Texas-New Mexico Railroad, along the North
boundary of the NEF site and terminates at the Waste Control Specialists (WCS) facility, just
across the New Mexico-Texas border.
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The NEF site is currently owned by the State of New Mexico and is being acquired by LES
through a State Land Swap arrangement. Until such time the land swap is completed, the State
of New Mexico has granted a 35-year easement to LES for Section 32 for site access and
control. The site is near the WCS. WCS is situated just across the Texas State border. WCS
possesses a radioactive materials license from Texas, an NRC Agreement state. The facility is
licensed to treat and temporarily store low-level and mixed waste. WCS is also permitted to
treat and dispose of hazardous waste. Land Section 33, currently owned by WCS, is under
consideration for purchase by LES and serves as a natural buffer zone between WCS and the
NEF. LES has no current plans to erect buildings or structures on Section 33 should this land
purchase be consummated.

The site is bordered to the north by a sand/aggregate quarry owned by Wallach Concrete, Inc..
The quarry owner leases land space to a “produced water” reclamation company that maintains
three small “produced water” lagoons. New Mexico Highway 234 borders the NEF site on the
south. Lea County operates a landfill on the south side of New Mexico Highway 234,
approximately 1 km (0.6 mi) from the center of the NEF site.

The NEF site is relatively flat with slight undulations in elevation, with an elevation profile
ranging from 1,033 to 1,045 m (3,390 to 3,430 ft) above msl. Overali slope direction of the site
is southwest. Predominant vegetation species identified were mesquite bush, yucca, sand sage
and sand drop seed. The site is actively grazed by domestic livestock. (See Figure 1.2-3, NEF
Location Relative to Transportation Routes for the site location relative to other important
landmarks and transportation routes.)

1.2.2 Description of NEF Operations and Systems

The NEF is designed to separate a feed stream containing the naturally occurring proportions of
uranium isotopes into a product stream enriched in ***U and a stream depleted in the 2*°U
isotope. The feed material for the enrichment process is uranium hexafiuoride (UFg) with a
natural composition of isotopes 2**U, 2*°U, and *®U. The enrichment process involves the
mechanical separation of isotopes using a fast-rotating cylinder (centrifuge) which is based on a
difference in centrifugal forces due to differences in molecular weight of the uranic isotopes. No
chemical or nuclear reactions take place. The feed, product, and depleted UF¢ streams are all
in the form of UFe.

The UFg is delivered to the plant in standard Type 48Y international transit cylinders, which are
connected to the plant in feed stations joined to a common manifold. Heat is then applied
electrically to sublime UF; from solid to vapor. The gas is flow controlled through a pressure
control system for distribution to individual cascades at sub-atmospheric pressure.

Individual centrifuges are not able to produce the desired product and depleted UF;
concentration in a single step. They are therefore grouped together in series and parallel to
form arrays known as cascades. A typical cascade hall comprises many hundreds of
centrifuges. A cascade hall is made up of multiple cascades. UFg is drawn through cascades
with vacuum pumps and moved to the transport cylinders located in product and tails take-off
stations where it can desublime. Highly reliable UF; resistant pumps have been developed for
transferring the process gas.

Depleted uranium material is desublimed at the Tails Low-Temperature Take-Off Station into
chilled Uranium Byproduct Cylinders (UBCs), Type 48Y. The product is desublimed into 308
cylinders for shipping or Type 48Y for internal use.
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The entire plant process gas system operates at sub-atmospheric pressure. This provides a
high degree of safety but also means that the system is susceptible to in-leakage of air. Any in-
leakage of air passes through the cascades and is preferentially directed into the product
stream. A vent system is provided to remove hazardous contaminants from low levels of light
gas (any gas lighter than UFg) that arise on a regular basis from background in-leakage, routine
venting of UFs cylinders, and purging of UFs lines.

Each Plant Module — consisting of two Cascade Halls - is provided with a cooling water system
to remove excess heat at key positions on the centrifuges in order to maintain optimum
temperatures within the centrifuges.

The centrifuges are driven by a medium frequency Alternating Current (AC) supply system. A
converter produces the medium frequency supply from the AC main supply using high efficiency
switching devices for both run-up and continuous operation.

The maijor structures and areas of the NEF are described below and shown in Figure 1.2-4,
NEF Buildings.

(See SAR § 12.1.1.7) The Security Building serves as the primary access control point for the
facility. It also contains the Secondary Alarm Station (duplicate control console to the Central
Alarm Station).

(See SAR § 12.1.1.1) The Separations Building Modules (SBMs) have two Cascade Halls, a
UFgs Handling Area, and a Process Services Corridor. The Cascade Hall contains multiple
cascades, each of which is made up of many centrifuges. Natural uranium in the form of UF; is
fed into the cascades and UF; enriched in the 2*°U isotope (product) and UFg depleted in the
235 isotope (tails) are removed. The UF¢ Handling Area contains the Feed System, Product
Take-off System, Tails Take-off System, and the Blending and Liquid Sampling Systems. The
Process Services Corridor contains gas transport equipment, which connects the cascades to
the UFs Feed System, Product Take-off System, Tails Take-off System and Contingency Dump
System.

The Centrifuge Assembly Building (CAB) is used to assemble centrifuges before the centrifuges
are moved to the SBM and installed in the Cascade Halls.

(See SAR § 12.1.1.2) The Technical Services Building (TSB) contains the Mechanical Electrical
and Instrumentation (ME&I) Workshop, a Medical Room, the Central Alarm Station (CAS), the
Control Room, and the primary Emergency Operations Center (EOC) for the facility.

(See SAR § 12.1.1.5) The Central Utilities Building (CUB) provides a central location for the
utility services for the process buildings. The CUB also contains the two standby diesel
powered electric generators that provide power to protect selected equipment in the unlikely
event of loss of offsite supplied power. The building also contains electrical rooms/areas, an air
compressor area, battery rooms, and a Centrifuge Cooling Water System.

(See SAR § 12.1.1.3) The Cylinder Receipt and Dispatch Building (CRDB) is used to receive,
inspect, weigh and temporarily store cylinders of natural UFg sent to the plant and ship cylinders
of enriched UFg to customers. Additionally, clean, empty product and UBC are received,
inspected, weighed, and temporarily stored prior to their being filled in the SBMs.
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The CRDB also contains various laboratories and maintenance facilities necessary to safely
operate and maintain the facility. Most site infrastructure facilities (i.e., laboratories for sample
analysis) are located in the CRDB.

(See SAR § 12.1.1.4) The Uranium Byproduct Cylinder (UBC) Storage Pad is a series of

. concrete pads designed to store up to 15,727 UBCs. A single-lined UBC Storage Pad
Stormwater Retention Basin will be used specifically to retain runoff from the UBC Storage Pad
during heavy rainfalls. This basin will also receive cooling tower blowdown. The unlined Site
Stormwater Detention basin will receive rainfall runoff from the balance of the developed plant
site. Liquid effluent from plant process systems will be discharged to the double-lined Treated
Effluent Evaporative Basin provided with a leak detection system.

1.2.3  Schedule of Major Steps Associated with the Proposed Action

The NEF will be constructed in phases. Each phase will result in an additional SWU capacity,
with the first unit beginning operation prior to the completion of the remaining phases. The NEF
is designed for at least 30 years of operation. A review of the centrifuge replacement options
will be conducted late in the second decade of 2000. Decommissioning is expected to take
approximately nine (9) years.

The anticipated schedule for licensing, construction, operation, and decommissioning is as
follows:

Milestone Estimated Date
e Submit Facility License Application December 2003
* Initiate Facility Construction August 2006
e Start First Cascade October 2008
e Achieve Full Nominal Production Output October 2013
e Submit License Termination Plan to NRC April 2025
o Complete Construction of D&D Facility April 2027
¢ D&D Completed April 2036
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1.3 Applicable Regulatory Requirements, Permits and Required Consultations

1.3 APPLICABLE REGULATORY REQUIREMENTS, PERMITS AND REQUIRED
CONSULTATIONS

In addition to the NRC licensing and regulatory requirements, a variety of environmental
regulations apply to the NEF during the site assessment, construction, and operation phases.
Some of these regulations require permits from, consuitations with, or approvals by, other
governing or regulatory agencies. Some apply only during certain phases of NEF development,
rather than over to the entire life of the facility. Federal, state and local statutes and regulations
(non-nuclear) have been reviewed to determine their applicability to the site assessment,
construction, and operation phases or the proposed site.

Following is a list of federal, state, and local agencies with which consultations have been
conducted. Table 1.3-1, Regulatory Compliance Status, summarizes the status of the permits
and approvals required to construct and operate NEF.

1.3.1 Federal Agencies

Nuclear Regulatory Commission (NRC)

The Atomic Energy Act of 1954, as amended, gives the NRC regulatory jurisdiction over the
design, construction, operation, and decommissioning of the NEF facility specifically with regard
to assurance of public health and safety in 10 CFR 70 and 40 (CFR, 2003b; CFR, 2003d), which
are applicable to uranium enrichment facilities. The NRC performs periodic surveillance of
construction, operation and maintenance of the facility. The NRC, in accordance with

10 CFR 51 (CFR, 2003a), also assesses the potential environmental impacts of the proposed
plant.

NRC establishes standards for protection against radiation hazards arising out of licensed
activities. The NRC licenses are issued pursuant to the Atomic Energy Act of 1954, as
amended, and the Energy Organization Act of 1974. The regulations apply to all persons who
receive, possess, use or transfer licensed materials.

Domestic Licensing of Source Material (10 CFR 40) (CFR, 2003d) establishes the procedures
and criteria for the issuance of licenses to receive, possess, use, transfer, or deliver source
material.

Rule of General Applicability to Domestic Licensing of Byproduct Material (10 CFR 30) (CFR,
2003c) establishes the procedure and criteria for the issuance of licenses to receive, possess,
use, transfer, or deliver byproduct material.

Packaging and Transportation of Radioactive Material (10 CFR 71) (CFR, 2003e) regulates
shipping containers and the safe packaging and transportation of radioactive materials under
authority of the NRC and DOT.
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U.S. Environmental Protection Agency, (EPA)

The EPA has primary authority relating to compliance with the Clean Air Act (CAA), Clean
Water Act (CWA), Safe Drinking Water Act (SDWA), and Resource Conservation and Recovery
Act (RCRA). However, EPA Region 6 has delegated regulatory jurisdiction to the New Mexico
Environment Department (NMED) for nearly all aspects of permitting, monitoring, and reporting
activities relating to these statutes and associated programs. Applicable state requirements,
permits, and approvals are described in Section 1.3.2, State Agencies.

Environmental Standards for the Uranium Fuel Cycle (40 CFR 190 Subpart B) (CFR, 2003f)
establishes the maximum doses to the body organs resulting from operational normal releases
and received by members of the public.

The Safe Drinking Water Act (SDWA) provides for protection of public water supply systems
and underground sources of drinking water. 40 CFR 141.2 (CFR, 2003h) defines public water
supply systems as systems that provide water for human consumption to at least 25 people or
at least 15 connections. Underground sources of drinking water are also protected from
contaminated releases and spilis by this act. NEF is not using site groundwater or surface
water supplies. NEF will obtain potable water from the nearby municipal water supply system
(of Eunice, New Mexico).

The Emergency Planning and Community Right-to-Know Act of 1986 (40 CFR 350 to 372)
(CFR, 2003i) 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 help increase the
public’s knowledge and access to information on 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.

National Pollutant Discharge Elimination System (NPDES) General Permit for Industrial
Stormwater: This permit is required for point source discharge of stormwater runoff from
industrial or commercial facilities to the waters of the state. All new and existing point source
industrial stormwater discharges associated with industrial activity require a NPDES Stormwater
Permit from the EPA Region 6 and an oversight review by the New Mexico Water Quality
Bureau. The NEF is eligible to claim the “No Exposure” exclusion for industrial activity of the
NPDES stormwater Phase Il regulations. As such, the LES would submit a No Exposure
Certification immediately prior to initiating operational activities at the NEF site. LES also has
the option of filing for coverage under the Multi-Section General Permit (MSGP) because the
NEF is one of the 11 eligible industry categories. If this option is chosen, LES will file a Notice
of Intent (NOI) with the EPA, Washington, D.C., at least two days prior to the initiation of NEF
operations. A decision regarding which option is appropriate for the NEF will be made in the
future.
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NPDES General Permit for Construction Stormwater: Construction of the NEF will involve the
grubbing, clearing, grading or excavation of 0.4 or more ha (1 or more acres) of land coverage
and must receive a NPDES Construction General Permit (CGP) from the EPA Region 6 and an
oversight review by the New Mexico Water Quality Bureau. Various land clearing activities such
as offsite borrow pits for fill material have also been covered under this general permit.
Construction activities, including permanent plant structures and temporary construction
facilities, could potentially disturb or impact the entire 543 acre site. LES will develop a
Stormwater Pollution Prevention Plan (SWPPP) and file a Notice of Intent (NOI) with the EPA,
Washington, D.C., at least two days prior to the commencement of construction activities.

U.S. Department of Transportation (DOT)

Transport of the NEF UF; cylinders requires compliance with the following DOT enabling
regulations:

o 49 CFR 107, Hazardous Materials Program Procedures, Subpart G: Registration and Fee
to DOT as a Person who Offers or Transports Hazardous Materials (CFR, 2003j).

e 49 CFR 171, General Information, Regulations and Definitions (CFR, 2003k).

e 49 CFR 173, Shippers — General Requirements for Shipments and Packages, Subpart I
Radioactive Materials (CFR, 2003l).

e 49 CFR 177, Carriage by Public Highway (CFR, 2003m).
e 49 CFR 178, Specification for Packagings (CFR, 2003m).

All provisions of these enabling regulations will be met prior to the transport of UFg cylinders.
NEF may be transporting UF; cylinders back to its clients on interstate highways.

U.S. Department of Agriculture (USDA)

The U.S. Natural Resources Conservation Service (USNRCS) branch of the USDA is
responsible for the preservation of prime or unique farmlands. However, the USNRCS does not
identify NEF land as prime farmlands because the land is not available for agricultural
production.

The Noise Control Act of 1972 (42 U.S.C. § 4901 et seq.) (USC, 2003b)

The Noise Control Act transfers 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. The NEF is located in a county (Lea) that does not
have a noise control ordinance.
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National Historic Preservation Act of 1966 (16 U.S.C. § 470 et seq.) (USC, 2003c)

The National Historic Preservation Act (NHPA) was enacted to protect the nation’s cultural
resources. The NHPA is supplemented by the Archaeological and Historic Preservation Act.
This act directs Federal agencies in recovering and preserving historic and archaeological data
that would be lost as the result of construction activities. Seven potential archaeological sites
have been identified on the NEF site. These sites are eligible for listing on the National Register
of Historic Places (NRHP) based on the presence of charcoal, intact subsurface features, and/or
cultural deposits, or the potential for subsurface features. Three of these sites are within the
proposed NEF plant footprint. A treatment/mitigation plan is being developed by LES to recover
any significant information from all sites.

Hazardous Materials Transportation Act (49 U.S.C. § 1801 et seq. Title 49 CFR 106-179)
(USC, 2003d)

The Hazardous Materials Transportation Act (HMTA) regulates transportation of hazardous
material (including radioactive material) in and between States. According to HMTA, States
may regulate the transport of hazardous material as long as they are consistent with HMTA or
the Department of Transportation (DOT) regulations that are posed in Title 49 CFR 171-177.
Other regulations regarding packaging for transportation of radionuclides are contained in Title
49 CFR 173 (CFR, 2003l), Subpart I. The NEF may be transporting UF¢ cylinders back to its
clients on interstate highways.

U.S. Army Corps of Engineers (USACE)

The Clean Water Act established a permit program under Section 404 to be administered by the
USACE to regulate the discharge of dredged or fill material into "the waters of the U.S." The
USACE also evaluates wetlands, floodplains, dam inspection and dredging of waterways. The
proposed NEF will hot impact or involve any wetlands, surface waters, dams or other
waterways. By letter dated March 17, 2004, the USACE notified LES of its determination that
there are no USACE jurisdictional waters at the NEF site (USACE, 2004). Therefore, a Section
404 permit will not be required.

Occupational Safety and Health Administration (OSHA)

The Occupational Safety and Health Act of 1970 (OSHA) is designed to increase the safety of
workers in the workpiace. It provides that the Department of Labor is expected to recognize the
dangers that may exist in workplaces and establish employee safety and health standards. The
identification, classification, and regulations of potential occupational carcinogens are found at
29 CFR 1910.101 (CFR, 2003h), while the standards pertaining to hazardous materials are
listed in 29 CFR 1910.120 (CFR, 20030). OSHA regulates mitigation requirements and
mandates proper training and equipment for workers. NEF employees and management are
subject to the requirements of 29 CFR 1910.

U.S. Department of Interior (DOI)

The U.S. Fish and Wildlife Services (USFWS) Bureau of DOI is responsible for the protection of
threatened and endangered species. There are no threatened or endangered species on the
NEF site.
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1.3.2 State Agencies

The New Mexico Environment Department (NMED) is charged with responsibility to manage
and protect human health and the environment in the state of New Mexico. The NMED consists
of several divisions that have responsibility for various permits and environmental programs.
LES has consulted with NMED regarding NMED permit requirements. The general and specific
NMED permits and permit requirements are discussed below by the NMED Bureau that has
responsibility for reviewing and approving the permitting action:

New Mexico Air Quality Bureau (NMED/AQB):

The Air Quality Bureau (AQB) Permitting Section processes permit applications for industries
that emit pollutants to the air. The Permitting Section consists of two groups: New Source
Review and Title V. New Source Review (NSR) is responsible for issuing Construction Permits,
Technical and Administrative Revisions or Modifications to existing permits, Notices of Intent
(NOls) for smaller industrial operations, and No Permit Required (NPR) determinations. The
two types of Permits issued for larger industrial facilities are (NMAC, 20.2.78):

Construction Permits are required for any person constructing a stationary source which has a
potential emission rate greater than 4.5 kg (10 Ibs) per hour or 22.7 MT (25 tons) per year of
any regulated air contaminant for which there is a National or New Mexico Ambient Air Quality
Standard. If the specified threshold in this subsection is exceeded for any one regulated air
contaminant, all regulated air contaminants with National or New Mexico Ambient Air Quality
Standards emitted are subject to permit review. Within this subsection, the potential emission
rate for nitrogen dioxide shall be based on total oxides of nitrogen; all sources with the potential
emission rate greater than 4.5 kg (10 Ibs) per hour, or 22.7 MT (25 tons) per year, of criteria
pollutants (such as nitrogen oxides and carbon monoxide). Air quality permits must be obtained
for new or modified sources.

Operating Permits (under Title V) are required for major sources that have a potential to emit
more than 4.5 kg (10 Ibs) per hour or 91 MT (100 tons) per year for criteria pollutants, or for
landfills greater than 2.5 million m* (88 million ft3). In addition, major sources also include
facilities that have the potential to emit greater than 9.1 MT (10 tons) per year of a single
Hazardous Air Pollutant, or 22.7 MT (25 tons) per year of any combination of Hazardous Air
Poilutants.

Generally, mobile sources are not required to obtain an operating permit from AQB; however,
there are provisions for inspection and maintenance of mobile sources in certain non-attainment
areas. Lea County, New Mexico is not located in a non-attainment area.

The NEF will emit levels of air pollution below the conditions of 20.2.72 NMAC, Operating
Permits, which would require an air quality permit. The NEF, however, will have a potential
emission rate for non-exempt equipment greater than 9.1 MT (10 tons) per year and thus be
subject to 20.2.73 NMAC, Notice of Intent, for which LES submitted an application to the AQB
by letter dated April 20, 2004.
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By letter dated May 27, 2004, the AQB acknowledged receipt of the NOI application and notified
LES that the application will serve as the Notice of Intent in accordance with 20.2.73 NMAC
(AQB, 2004). The AQB also notified LES of its determination that an air quality permit under
20.2.72 NMAC is not required and that New Source Performance Standards (NSPS) and
National Emissions Standards for Hazardous Air Pollutants (NESHAPS) do not apply to the
NEF as well. Lastly, the AQB stated that operation of the standby diesel generators and surface
coating activities are exempt from permitting requirements, provided all requirements specified
in 20.2.72.202.B (3) and 20.2.72.202.B (6) NMAC, respectively, are met.

New Mexico Water Quality Bureau (NMED/WQB)

National Pollutant Discharge Elimination System (NPDES) General Permit for Industrial
Stormwater: This permit is required for point source discharge of stormwater runoff from
industrial or commercial facilities to the waters of the state. All new and existing point source
industrial stormwater discharges associated with industrial activity require a NPDES Stormwater
Permit from the EPA Region 6 and an oversight review by the New Mexico Water Quality
Bureau. The NEF is eligible to claim the “No Exposure” exclusion for industrial activity of the
NPDES stormwater Phase Il regulations. As such, the LES would submit a No Exposure
Certification immediately prior to initiating operational activities at the NEF site. LES also has
the option of filing for coverage under the Multi-Section General Permit (MSGP) because the
NEF is one of the 11 eligible industry categories. If this option is chosen, LES will file a Notice
of Intent (NOI) with the EPA, Washington, D.C., at least two days prior to the initiation of NEF
operations. A decision regarding which option is appropriate for the NEF will be made in the
future. :

NPDES General Permit for Construction Stormwater: Construction of the NEF will involve the
grubbing, clearing, grading or excavation of 0.4 or more ha (1 or more acres) of land coverage
and must receive a NPDES Construction General Permit from the EPA Region 6 and an
oversight review by the New Mexico Water Quality Bureau. Various land clearing activities such
as offsite borrow pits for fill material have also been covered under this general permit.
Construction activities, including permanent plant structures and temporary construction
facilities, could potentially disturb or impact the entire 543 acre site. LES will develop a Storm
Water Pollution Prevention Plan (SWPPP) and file a Notice of Intent (NOI) with the EPA,
Washington, D.C., at least two days prior to the commencement of construction activities.
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Groundwater Discharge Permit/Plan: The New Mexico Water Quality Bureau requires that
facilities that discharge an aggregate waste water of more than 7.6 m® (2,000 gal) per day to
surface impoundments or septic systems apply for and submit a groundwater discharge permit
and plan. This requirement is based on the assumption that these discharges have the
potential of affecting groundwater. NEF will discharge treated process water, stormwater and
cooling tower blow-down water to surface impoundments. Domestic sewage will be sent to the
City of Eunice Wastewater Treatment Plant for processing. Six septic tanks, each with one or
more leach fields, may be installed as a backup to the sanitary waste system. The groundwater
discharge permit/plan will be required under New Mexico Administrative Codes (NMAC)
20.6.2.3104 NMAC. Section 20.6.2.3104 NMAC of the New Mexico Water Quality Control
Commission Regulations (20.6.2 NMAC) requires that any person proposing to discharge
effluent or leachate so that it may move directly or indirectly into groundwater must have an
approved discharge permit, unless a specific exemption is provided for in the Regulations.
Pursuant to Regulation 20.6.2.3108 NMAC, NMED will, within 30 days of deeming the
application administratively complete, publish a public notice and allow 30 days for public
comment. By letter dated May 17, 2004 (NMED, 2004a), and subsequent letter dated July 9,
2004 (NMED, 2004c), the NMED notified LES that the Ground Water Discharge Permit
Application received by NMED on April 28, 2004, was determined to be administratively
complete. Following completion of the public notice process, the NMED will issue a draft permit
for review and comment. A public hearing will be held if NMED determines that there is
significant public interest. It takes approximately 180 days to process a complete application
and issue a discharge permit if no public hearing is held.

Section 401 Certification: Under Section 401 of the federal Clean Water Act, states can review
and approve, condition, or deny all federal permits or licenses that might result in a discharge to
State waters, including wetlands. A 401 certification confirms compliance with the State water
quality standards. Activities that require a 401 certification include Section 404 permits issued
by the USACE. The State of New Mexico has a cooperative agreement and joint application
process with the USACE relating to 404 permits and 401 certifications. By letter dated March
17, 2004, the USACE notified LES of its determination that there are no USACE jurisdictional
waters at the NEF site and for this reason the project does not require a 404 permit (USACE,
2004). As aresult, a Section 401 certification is not required.

New Mexico Hazardous Waste Bureau (NMED/HWB)

The New Mexico Hazardous Waste Bureaus (HWB) mission is to provide regulatory oversight
and technical guidance to New Mexico hazardous waste generators and treatment, storage, and
disposal facilities as required by the New Mexico Hazardous Waste Act [HWA; Chapter 74,
Article 4 NMSA 1978] (NMAC 20.4.1) and regulations promulgated under the Act. The bureau
issues hazardous waste permits for all phases, quantities and degrees of hazardous waste
management including treating, storing and disposing of listed or hazardous materials.
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Hazardous Waste Permits: These permits are required for the treating, storing or disposing of
hazardous wastes. The level of permit and associated monitoring requirements depend on the
volume and type of waste generated and whether or not the waste is treated or just stored for
offsite disposal. Any person owning or operating a new or existing facility that treats, stores, or
disposes of a hazardous waste must obtain a hazardous waste permit from the New Mexico
Hazardous Waste Bureau. It is anticipated that small to medium volumes of hazardous waste
will be stored at the facility for eventual offsite disposal. The NEF will generate small quantities
of hazardous waste that are expected to be greater than 100 kg (220 Ibs) per month and is not
planning to store these wastes in excess of 90 days (see ER Section 3.12, Waste
Management). Thus, the NEF will qualify as a small quantity hazardous waste generator in
accordance with 20.4.1 NMAC. As a result, NEF will not require a hazardous waste permit, but
instead must file a US EPA Form 8700-12, Notification of Regulated Waste Activity.

The NEF is committed to pollution prevention and waste minimization practices and will
incorporate RCRA pollution prevention goals, as identified in 40 CFR 261 (CFR, 2003p). A
Pollution Prevention Waste Minimization Plan will be developed to meet the waste minimization
criteria of NRC, EPA and state regulations. The Pollution Prevention Waste Minimization Plan
will describe how the NEF design procedures for operation will minimize (to the extent
practicable) the generation of radioactive, mixed, hazardous, and nonhazardous solid waste.

New Mexico State Land Office (NMSLO):

Right—of-Entry Permit: Surface Resources section of the NMSLO administers renewable
resources and sustainable activities on state trust land and works to enhance environmental
quality of the lands. Also, it manages the biological, archeological, and paleontological
resources. Surface Resources administers agriculture leases, rights of way, and special access
permits. It is responsible for mapping, surveying, geographic information systems, and records
management. LES applied for and received a Right-of-Entry Permit early in the license
application preparation phase so that they could conduct environmental surveys on Section 32
prior to the land being transferred, or an easement granted, to LES.

New Mexico Department of Game and Fish (NMDGF):

Rare, Threatened and Endangered Species Survey: The NMDGF mission is to assist all New
Mexico wildlife in need. The program funds four general categories: research, public education,
habitat protection, and wildlife rehabilitation, including rare threatened and endangered species.
LES conducted a rare, threatened and endangered (RTE) survey for both plants and animals.
RTE species were not identified on the NEF site.
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New Mexico Radiological Control Bureau (NMED/RCB):

(X-Ray) Radiation Machine Registration: Radiation machine is defined by the New Mexico
Radiation Protection Regulations (NMRPR) as any device capable of producing radiation except
those which produce radiation only from radioactive material. Examples include medical x-ray
machines, particle accelerators, and x-ray radiography machines used for non-destructive
testing of materials. The bureau regulates the machines and their usage in accordance with the
requirements of the NMRPR (20.3 NMAC). Registrants are required to maintain hardcopies of
pertinent parts of the regulations. Mandatory parts include 20.3.2, 20.3.4 (except appendices),
and 20.3.10. Other parts apply as applicable for the type of use. LES plans to use non-
destructive (x-ray) inspection systems for package security requirement. If the output at 0.3 m
(1 ft) from the unit exceeds 1.29E-07 C/kg/hr (0.5 mR/hr), than the x-ray unit must be registered
with the State Radiological Control Bureau under section 20.3.11 of NMAC. LES has notified
the NMED/RCB (LES, 2004) that they will register NEF X-Ray equipment prior to use when the
equipment specifications become available.

New Mexico State Historic Preservation Office (NMSHPO) (NMAC, 2001b):

Class Il Cultural Survey: Cultural properties, including prehistoric and historic archaeological
sites, historic buildings and other structures, and traditional cultural properties located on state
land in New Mexico are protected by the Cultural Properties Act. It is unlawful for any person to
excavate, injure, destroy, or remove any cultural property or artifact on state land without a
permit. It is also unlawful for any person to intentionally excavate any unmarked human burial,
and any material object or artifact interred with the remains, located on any non-federal or non-
Indian land in New Mexico without a permit. LES retained a subcontractor that obtained a
permit to conduct an archaeological survey. The survey was conducted during September and
October of 2003.

A Class Il Cultural Resource Inventory and Palentological Survey was conducted on the site.
The survey for the cultural resources (archaeological, historical and palentological) consisted of
the following: 1) File search and records check; 2) Class lll field inventory; and 3) Class IlI
inventory report for the project. The tasks described in this scope are those necessary to
complete a Class lll survey and National Register of Historic Places evaluations of all cultural
resources within the project area and approval by the New Mexico State Historic Preservation
Office. Results of the survey are provided in ER Section 3.8, Historic and Cultural Resources,
and Section 4.8, Historic and Cultural Resource Impacts.

1.3.3  Local Agencies

Plans for construction and operation of the proposed NEF are being communicated to and
coordinated with local organizations. Officials in Lea and Andrews Counties have been
contacted regarding the locations of roads and water lines which traverse the site. The Eunice
and Hobbs municipal water system operators have been contacted to obtain compliance
information for the potable water supplies received from these cities.
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1.3 Applicable Regulatory Requireménts, Permits and Required Consultations

Emergency support services have been coordinated with the state and local agencies. When
contacted, the Central Dispatch in the Eunice Police Department will dispatch fire, Emergency
Medical Services (EMS) and local law enforcement personnel. Mutual Aid agreements exist
between the Eunice Police Department, Lea County Sheriff's Department, and New Mexico
State Police, which are activated if additional police support is needed. Mutual aid agreements
also exist between Eunice, New Mexico, the City of Hobbs Fire Department, and Andrews
County, Texas for additional Fire and medical services. If emergency fire and medical services
personnel in Lea County are not available, the mutual aid agreements are activated and the
Eunice Central Dispatch will contact the appropriate agencies for the services requested at the
facility.

Memoranda of Understanding (MOU) have been signed between LES and Eunice Fire and
Rescue and the City of Hobbs Fire Department for fire and medical emergency services. MOUs
have also been signed with the Eunice Police Department, the Lea County Sheriff's Office and
the New Mexico Department of Public Safety, which includes both the New Mexico State Police
and the New Mexico Department of Homeland Security and Emergency Management.
Memoranda of Understanding have been executed with the agencies that have agreed to
support the LES project for construction and operation of the NEF are included in NEF
Emergency Plan. The Emergency Preparedness Manager ensures that MOU with offsite
agencies are reviewed annually and renewed at least every four years or more frequently if
necessary. The Emergency Preparedness Manager maintains files of the current MOU.

1.3.4 Permit and Approval Status

Several permits associated with construction activities have been drafted and will be formally
submitted to the appropriate agency prior to the commencement of construction. Construction
and operational permit applications will be prepared and submitted, and regulator approval
and/or permits will be received prior to construction or facility operation.

Initial consultations have been made with the cognizant agencies. Some permits (including
notices of intent) have been submitted to the State of New Mexico. More specific discussions
will be held, as appropriate, as the project progresses. See Table 1.3-1, Regulatory
Compliance Status, for a summary listing of the required Federal, State and local permits and
their current status.
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1.3.5 Section 1.3 Tables
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1.3 Applicable Regulatory Requirements, Permits and Required Consultations

Table 1.3-1Regulatory Compliance Status

Requirement Agency Status Comments
Federal
10 CFR 70, 10 CFR 40, 10 CFR 30 NRC Submitted Facility License
December 2003

NPDES Industrial Stormwater Permit EPA Region 6 |In progress For Entire Site (New Mexico Review)

NPDES Construction General Permit EPA Region 6 |In Progress For Runoff Water during Construction
Phases (New Mexico Review)

Section 404 Permit USACE Not Required No jurisdictional waters

State

Air Construction Permit NMED/AQB Not Required Emissions below limits

Air Operating Permit NMED/AQB Not Required Emissions below limits

NESHAPS Permit NMED/AQB Not Required Emissions below limits

Groundwater Discharge Permit/Plan NMED/WQB In Progress For Industrial Discharges to Evaporative
Retention/Detention Ponds. For Industrial
Discharges to Evaporative
Retention/Detention Ponds. Septic
Discharges to the City of Eunice
Wastewater Treatment Plant or site septic
system as a backup.

NPDES Industrial Stormwater NMED/WQB In Progress Oversight Review by New Mexico
(see above)

NPDES Construction General Permit NMED/WQB In Progress Oversight Review by New Mexico
(see above)

Hazardous Waste Permit NMED/HWB Not Required Waste Storage < 90 days

EPA Waste Activity EPA ID Number NMED/HWB In Progress NEF is Small QuantityGenerator (SQG)

Machine-Produced Radiation-Registration NMED/RCB Deferred Until Equipment |For Security Non-Destructive Inspection

(x-ray inspection) Specifications Available (X-Ray) Machines

Rare, Threatened & Endangered Specie NMDGF Completed For conducting RTE species surveys on

Survey Permit state-owned land

Right-Of-Entry Permit NMSLO Completed For entry onto Section 32
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1.3 Applicable Regulatory Requirements, Permits and Required Consultations

Table 1.3-1Regulatory Compliance Status

Requirement Agency Status Comments
Class Ill Cultural Survey Permit NMSHPO Completed To conduct surveys on Section 32
Section 401 Certification NMED/WQB Not Required Co-operative agreement with USACE (see
above)
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2.0 Alternatives

2.0 ALTERNATIVES

This chapter describes the alternatives to the proposed action described in ER Section 1.2,
Proposed Action. The range of alternatives considered in detail is consistent with the underlying
need for and purposes of the proposed action, as set forth in ER Section 1.1, Purpose and
Need for the Proposed Action. Accordingly, the range of alternatives considered is based on
the underlying need for additional reliable and economical uranium enrichment capacity in the
United States — as would be provided by the proposed National Enrichment Facility (NEF) — as
well as related commercial considerations concerning the security of supply of enriched
uranium. The alternatives considered in detail include (1) the “no-action” alternative under
which the proposed NEF would not be built, (2) the proposed action to issue an Nuclear
Regulatory Commission (NRC) license to Louisiana Energy Services (LES) for the construction
and operation of the NEF, (3) alternative technologies available for an operational uranium
enrichment facility, (4) design alternatives and (5) alternative sites for the proposed enrichment
facility.

This chapter also addresses the alternatives that were considered, but ultimately eliminated, as
well as the potential cumulative impacts of the proposed action. Finally, this chapter presents,
in tabular form, a comparison of the potential environmental impacts associated with the
proposed action and various scenarios possibly arising under the no-action alternative.
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2.1 Detailed Description of the Alternatives

21 DETAILED DESCRIPTION OF THE ALTERNATIVES

This section identifies the no action alternative, the proposed action, and reasonable
alternatives to the proposed action. Included are the technical design requirements for the
proposed action and its reasonable alternatives.

211 No-Action Alternative

The no-action alternative for the NEF would be to not buiid the proposed NEF. Under the no-
action alternative, the NRC would not approve the license application to construct and operate
the proposed facility. Accordingly, the current owner of the property upon which the proposed
facility would be sited, the State of New Mexico, would be free to pursue alternative uses of the
property. Inthe absence of NRC approval of the NEF license, utility customers would be
required to meet their uranium enrichment service needs through existing suppliers. In the US,
this would mean that the one remaining enrichment facility, the gaseous diffusion facility
operated by USEC at Paducah, Kentucky, would be the only domestic facility available to serve
this purpose. Similarly, USEC would remain the sole domestic supplier of low-enriched
uranium. This scenario would be inconsistent with the clear federal policy of fostering the
development of additional, secure, reliable, and economical domestic enrichment capacity to
promote both US energy security and national security. The Department of Energy (DOE) has
noted that this could have “serious domestic energy security consequences, including the
inability of the US enrichment supplier (USEC) to meet all of its enrichment customers’
contracted fuel requirements in the event of a fuel supply disruption from either the Paducah
plant production or the highly enriched uranium (HEU) Agreement deliveries.”

As the DOE has further recognized, these energy security concerns are due largely to the
current lack of available replacement capacity for the “inefficient and noncompetitive gaseous
diffusion enrichment plants.” (Sterba, 1999) In its application for the Lead Cascade American
Centrifuge Facility, USEC noted the Portsmouth facility “is over 50 years old and the power
costs to product SWU are significant.” Although USEC is pursuing development and
deployment of its own advanced centrifuge technology, this technology has yet to be proven
commercially viable. Even if USEC were able to bring the proposed facility online successfully,
its operation alone would neither provide for diverse suppliers of enrichment services in the US
nor guarantee security of supply, particularly in view of forecasted installed nuclear generating
capacity and uranium enrichment requirements discussed in ER Section 1.1.2, Market Analysis
of Enriched Uranium Supply and Requirements.

As discussed in Chapter 1, Introduction to the Environment Report, the US- Russian HEU
agreement (for which USEC is the US executive agent) is currently scheduied to expire in 2013,
and like other arrangements for the importation of foreign-enriched uranium, it may be subject to
disruptions caused by both political and commercial factors. These circumstances have raised
concerns among US purchasers of enrichment services with respect to the security of their
supplies. The recent contract dispute between Russia’s Techsnabexport (Tenex) and its former
affiliate Globe Nuclear Services & Supply provides one example of the concerns raised by
potential supply disruptions. As noted in a recent trade press article, even though this dispute is
not expected to impact the US-Russian HEU Agreement or other sales by Tenex, “some utilities
may now come to view those supplies as less certain and take steps to line up alternate sources
of supply or to ask for price discounts to account for perceived increased delivery risk.” (NW,
2003)
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Under the no-action alternative, a decision by the NRC not to approve the NEF license
application would perpetuate the reliance on only one domestic source of enrichment services ~
a source that employs a high-cost, inefficient technology — as well as the existence of only
domestic supplier of services. This alternative, therefore, would not serve the recognized need
of the US government to promote energy and national security through the development of
additional, secure, reliable, and economical domestic enrichment capacity; nor would it serve
the need of utility customers to ensure secure supplies and diverse suppliers of enrichment
services.

2.1.2 Proposed Action

The proposed action, as described in ER Section 1.2, Proposed Action, is the issuance of an
NRC license under 10 CFR 70 (CFR, 2003f), 10 CFR 30 (CFR, 2003g) and 10 CFR 40 (CFR,
2003h) that would authorize LES to possess and use byproduct material, source material and
special nuclear material (SNM) and to construct and operate a uranium enrichment plant at a
site located in Lea County, New Mexico. ER Section 1.2 contains a detailed description of the
proposed action, including relevant general background information, organization sharing
ownership, and project schedule.

2.1.21 Description of the Proposed Site

The proposed NEF site is located in Southeastern New Mexico near the New Mexico/Texas
state line, in Lea County. The site comprises about 220 ha (543 acres) and is within county
Section 32, Township 21 South, Range 38 East. The approximate center of the NEF is at
latitude 32 degrees, 26 minutes, 1.74 s North and longitude 103 degrees, 4 min, 43.47 s West.
Refer to Figure 2.1-1, 80-Kilometer (50-Mile) Radius With Cities and Roads.

The site lies along the north side of New Mexico Highway 234. It is relatively flat with slight
undulations in elevation ranging from 1,033 m to 1,045 m (3,390 m to 3,430 ft) above mean sea
level (msl) from the overall slope direction is to the southwest. Except for a gravel covered road
which bisects the east and west halves of the property, it is undeveloped and utilized for
domestic livestock grazing. Onsite vegetation includes mesquite bushes, shinnery oak shrubs
and other native grasses. During the construction phase, a fence runs along the perimeter of
the property. A 25.4-cm (10-in) diameter, underground carbon dioxide (CO2) pipeline, running
southeast-northwest, once traversed the site. The pipeline is owned by Trinity Pipeline, LLC.
The CO2 pipeline has been relocated to the western edge of the NEF property, at this location it
is sufficiently far from the NEF so as not to pose a safety concern. A 40.6-cm (16-in) diameter,
underground natural gas pipeline, owned by the Sid Richardson Energy Services Company, is
located along the south property line, paralleling New Mexico Highway 234.
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The area surrounding the site consists of vacant land and industrial properties. A railroad spur
borders the site to the north. Beyond is a sand/aggregate quarry operated by Wallach Concrete
Inc. The quarry owner leases land space to a “produced water” reclamation company
(Sundance Services) which maintains three small “produced water” lagoons. There is also a
man-made pond stocked with fish on the quarry property. A vacant parcel of land, Section 33 is
immediately to the east. Section 33 borders the New Mexico/Texas state line which is 0.8 km
(0.5 mi) east of the site. Several disconnected power poles are situated in front of Section 33,
parallel to New Mexico Highway 234. Land further east, in Texas, is occupied by Waste Control
Specialists (WCS) LLC, a licensed Resource Conservation Recovery Act (RCRA) disposal
facility. A large mound of soil exists northwest of WCS. Reportedly, the mound consists of
stockpiled soil excavated by WCS. High-voltage utility lines run in a north-south direction near
the property line of WCS, parallel to the New Mexico/Texas state line. To the south, across
New Mexico Highway 234, is the Lea County Landfill. DD Landfarm, a petroleum contaminated
soil treatment facility is adjacent to the west. Land further north, south and west has mostly
been developed by the oil and gas industry. Land east of WCS is occupied by the Letter B
Ranch.

Baker Spring, which contains surface water seasonally, is situated a little over 1.6 km (1 mi)
northeast of the site. A historical scenic oil country marker with a few picnic tables is situated
about 3.2 km (2 mi) to the west along New Mexico Highway 234. New Mexico Highway 234
intersects New Mexico Highway 18 about 4 km (2.5 mi) to the west. The nearest residences are
located along the west side of New Mexico Highway 18, just south of its intersection with New
Mexico Highway 234. The city of Eunice, New Mexico is further west along New Mexico
Highway 234 about 8 km (5 mi) from the site. Monument Draw, an area drainage way, is
situated a short distance north and east of Eunice. Railroad tracks (Texas-New Mexico
Railroad) are located on the east end of town and run north-south, parallel to New Mexico
Highway 18. The Eunice Airport is situated about 16 km (10 mi) west of the city center. The
city of Hobbs, New Mexico (population 28,657) is situated along New Mexico Highway 18 about
32 km (20 mi) to the north and the city of Jal, New Mexico is along New Mexico Highway 18
about 37 km (23 mi) to the south. To the east, New Mexico Highway 234 becomes Texas
Highway 176 at the New Mexico/Texas state line. The nearest Texas town, Frankel City, is
about 24 km (15 mi) to the east, just north of Texas Highway 176. Andrews, Texas (population
10,182), is further east along Texas Highway 176, about 51 km (32 mi) from the site. The
nearest, largest population center is Midland-Odessa, Texas (population >100,000) which is
approximately 103 km (64 mi) to the southeast.

Figure 2.1-2, Site Area and Facility Layout Map 1.6-Kilometer (1-Mile) Radius, Figure 2.1-3,
Existing Conditions Site Aerial Photograph and Figure 2.1-4, NEF Buildings show the site
property boundary and the general layout of the buildings on the NEF site.
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2.1.2.2 Applicant for the Proposed Action

Louisiana Energy Services (LES), L.L.C.. is a Delaware limited liability company. It has been
formed solely to provide uranium enrichment services for commercial nuclear power plants.
The corporate identity is described in Section 1.2.1 of the SAR.

LES has presented to Lea County, New Mexico a proposal to develop the NEF. Lea County
would issue its Industrial Revenue Bond (National Enrichment Facility Project) Series 2004 in
the maximum aggregate principal amount of $1,800,000,000 to accomplish the acquisition,
construction and installation of the project pursuant to the County Industrial Revenue Bond Act,
Chapter 4, Article 59 NMSA 1978 Compilation, as amended. The Project is comprised of the
land, buildings, and equipment.

Under the Act, Lea County is authorized to acquire industrial revenue projects to be located
within Lea County but outside the boundaries of any incorporated municipality for the purpose of
promoting industry and trade by inducing manufacturing, industrial and commercial enterprises
to locate or expand in the State of New Mexico, and for promoting a scund and proper balance
in the State of New Mexico between agriculture, commerce, and industry. After acquiring the
project, constructing the facility, and installing the facility equipment, Lea County will lease the
project to LES, which will operate the facility. Upon expiration of the Bond after 30 years, LES
will purchase the project.

The County has no power under the Act to operate the project as a business or otherwise or to
use or acquire the project property for any purpose, except as lessor thereof under the terms of
the lease.

In the exercise of any remedies provided in the lease, the County shall not take any action at
law or in equity that could result in the Issuer obtaining possession of the project property or
operating the project as a business or otherwise.

LES is responsible for the design, quality assurance, construction, operation, and
decommissioning of the enrichment facility. The President of LES reports to the LES Board of
Managers. The Board of Managers are discussed in Section 1.2.1.2 of the SAR.

Foreign Ownership, Control and Influence (FOCI) of LES is addressed in the NEF Standard
Practice Procedures for the Protection of Classified Matter, Appendix 1 — FOCI Package. The
NRC in their letter dated, March 24, 2003, has stated “...that while the mere presence of foreign
ownership would not preciude grant of the application, any foreign relationship must be
examined to determine whether it is inimical to the common defense and security [of the United
States]’. (NRC, 2003b) The FOCI Package mentioned above provides sufficient information for
this examination to be conducted.

2.1.23 Facility Description

The NEF is designed to separate a feed stream containing the naturally occurring proportions of
uranium isotopes into a product stream enriched in **°*U and a uranium stream depleted in the
%) isotope. Following is a summary description of the NEF process, buildings and related
operation. The NEF Safety Analysis Report (SAR) contains a detailed description of facility
characteristics, including plant design and operating parameters.
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The feed material for the enrichment process is uranium hexafluoride (UFs), with a natural
composition of isotopes *U, 2*°U, 26U, and 28U. The enrichment process involves the
mechanical separation of isotopes using a fast rotating cylinder (centrifuge) and is based on a
difference in centrifugal forces due to differences in the molecular weight of the uranic isotopes.
No chemical or nuclear reactions take place. The feed, product, and depleted uranium streams
are all in the form of UFs.

The UF¢ feed arrives from conversion facilities as a solid under partial vacuum in 122-cm (48-in)
diameter transportation cylinders. Product material is collected in 76-cm (30-in) diameter
containers and transported to a fuel fabricator. The depleted UFg material is collected in 122-cm
(48-in) diameter containers and removed for storage onsite.

The plant design capacity is three million separative work units (SWU) per year. At full
production in a given year, the plant will receive approximately 8,600 MT (9,480 tons) of UFg
feed, produce 800 MT (880 tons) of low enriched UFg, and yield 7,800 MT (8,600 tons) of
depleted UFg. The principal NEF operational structures are shown on Figure 2.1-4, NEF
Buildings, and include the following:

e SBMs (includes UF¢ Handing Area, Cascade Halls, Process Services Corridor)
e Cylinder Receipt and Dispatch Building (CRDB)

¢ Technical Services Building (TSB)

¢ Centrifuge Assembly Building (CAB)

e Uranium Byproduct Cylinders (UBC) Storage Pad

e Administration Building

o Central Utilities Building (CUB)

o Security Building

Information on items used, consumed, or stored at the site during construction and operation is
provided in ER Section 3.12.4, Resources and Materials Used, Consumed or Stored During
Construction and Operation.

2.1.2.3.1 (See SAR § 12.1.1.1) Separations Building Modules (SBMs)

The Separations Building Modules (SBMs) have two Cascade Halls, a UFs Handling Area, and
a Process Services Corridor. The Cascade Hall contains multiple cascades, each which is
made up of many centrifuges. Natural uranium in the form of UF; is fed into the cascades and
UFs enriched in the 2*°U isotope (product) and UFg depleted in the 2*°U isotope (tails) are
removed. The UFs Handling Area contains the Feed System, Product Take-off System, Tails
Take-off System, and the Blending and Liquid Sampling Systems. The Process Services
Corridor contains gas transport equipment, which connects the cascades to the UF; Feed
System, Product Take-off System, Tails Take-off System and Contingency Dump System.

2.1.2.3.2 (See SAR § 12.1.1.3) Cylinder Receipt and Dispatch Building (CRDB)

The CRDB is located between SBMs: SBM1001 and SBM1003 and adjacent to the Technical
Services Building. All UFs feed cylinders and empty product cylinders and UBCs enter the
facility through the CRDB. It is designed to include space for the following:
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Outside the CRDB Bunkered Area:

e Loading and unioading of cylinders

s Cylinder preparation area for testing new or cleaned cylinders
* Inventory weighing

¢ Preparation and storage of protective cylinder overpacks

o Buffer storage of feed cylinders

¢ Semi-finished product storage

¢ Final product storage

s Prepared cylinder storage

e Staging (temporary storage) of tails and empty feed cylinders

Inside the CRDB Bunkered Area:

e Equipment decontamination

e Rebuilding of vacuum pumps

e UFg cylinder valve repair

¢ UF; cylinder preparation

e Solid waste collection and packaging

¢ Collection and treatment of liquid effluents

» Contaminated material handlingMass spectrometry and chemical analysis

¢ Radiation monitoring

o Filtration and exhaust of gaseous effluent through Gaseous Effluent Vent Systems (GEVS)
e HVAC equipment (supporting radiological and non-radiological portions of the CRDB)

The majority of the floor area is used as lay-down space for the cylinders, for both storage and
staging. The cylinders are placed on cradles to stabilize them while being stored in the CRDB.

(See SAR § 12.1.1.3.11) Cylinders are delivered to the facility in transport trucks. The trucks
enter the CRDB through the main vehicle loading bay, which is equipped with vehicle access
platforms that aid with cylinder loading and unloading. Three double girder bridge cranes on
two sets of crane rails handle the cylinders within the CRDB. Each crane spans half the width
of the CRDB. The two bridge cranes on the West side run the full length of the building. The
third bridge crane on the east side services the area north of the Bunkered Area.

After delivery, the cylinders are processed for receipt as either empty UBCs (48Y cylinders) or
empty product cylinders (30B cylinders) or UFg feed cylinders (48Y cylinders). They are
inspected and weighed and moved to their appropriate locations. UF¢ feed cylinders are
delivered to a storage area in the CRDB.

When required for processing, the cylinders, which have been placed in storage areas, will be
moved by the overhead cranes one of two rail transporters in the CRDB.
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(See SAR § 12.1.1.1.8) The rail transporter in the UFs Handling Area travels on rails embedded
in the floor along the entire length of the UFs Handling Area to the CRDB’s cylinder transporting
and stillage area. It moves the cylinders to and from the appropriate feed or receiver stations. It
has the ability to handle both the feed cylinders and UBCs 122-cm (48-in) and product 76-cm
(30-in) cylinders.

Floors in the CRDB are made of exposed concrete with a washable epoxy coating finish
designed to resist process chemicals, decontamination agents, and radiation.

During initial plant operations, until the CRDB construction is complete, all cylinders will enter
the facility through the West end of the SBM1001 UF Handling Area. Cylinders will be
unloaded from the transport trailer using a double gantry crane. The gantry crane spans a
transport trailer unloading station located just outside SBM1001. Cylinders on the gantry crane
are then retrieved by the rail transporter for use. Cylinder dispatch from the facility is handled in
the reverse order.

Cylinders received at the site are expected to be in good working condition. Cylinders with
deficient conditions are returned to an approved supplier for corrective maintenance and testing
in accordance with ANSI N14.1-2001, provided the cylinder fully complies with all DOT transport
requirements.

Cylinders with deficient conditions that do not fully comply with all DOT transport requirements
must be corrected at the site. Such corrective maintenance may include valve replacement,
plug replacement and post maintenance testing on containers with UFs. Such corrective
maintenance and testing is performed in the CRDB Ventilated Room in accordance with ANSI
N14.1-2001 and the LES QA Program.

Inside the CRDB steel Butler building, there is an inner, two story stand-alone concrete structure
referred to as the “Bunkered Area.”
Inside the CRDB Bunkered Area, the following functional areas are located on the ground floor:

e Ventilated Room (Room 143)

o Decontamination Workshop (Room 151)

e Vacuum Pump Rebuild Workshop (Room 154)

e Vacuum Pump Test Room (Room 155)

e Liquid Effluent Collection and Treatment Room (Room 156)
¢ Solid Waste Collection Room (161)

e Mass Spectrometry Laboratory (Room 136)

e Chemical Laboratory (Room 133)

e Sample Storage (Room 139)

Also inside the CRDB Bunkered Area, the following functional areas are located on the second
floor:

e Gaseous Effluent Vent System (GEVS) Room (Room 242)
e Contaminated Material Handling Room (Room 261)
¢ Radiation Monitoring Laboratory (Room 262)
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(See SAR § 12.1.1.3.3 and 12.1.3.4) Decontamination Workshop

The Decontamination Workshop provides a maintenance facility for both UFs pumps and
vacuum pumps. ltis also used for the temporary storage and subsequent dismantling of failed
pumps. The activities carried out within the Decontaminated Workshop include receipt and
storage of contaminated pumps, out-gassing, perfluorinated polyether (PFPE) oil removal and
storage, pump stripping, and the dismantling and maintenance of valves and other plant
components.

The Decontamination Workshop also provides a facility for the removal of radioactive
contamination from contaminated materials and equipment. The decontamination system
consists of a series of steps including equipment disassembly, degreasing, decontamination,
drying and inspection. Components commonly decontaminated include pumps, valves, piping,
instruments, sample bottles, tools and scrap metal.

The Decontamination Workshop is under negative pressure. Therefore, any equipment or
personnel entering this room must go through an air-lock.
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{See SAR § 12.1.1.3.7) Gaseous Effluent Vent System (GEVS) Room

The GEVS removes uranium compounds particulates containing uranium [i.e., uranyl fluoride
(UO,F>)], and hydrogen fluoride (HF) from potentially contaminated process gas streams. Pre-
filters and absolute high efficiency particulate air (HEPA) filters remove particulates, including
uranium particles, and impregnated activated carbon filters remove HF.

Laboratory Areas

The Laboratory Areas provide space for three laboratories that receive, prepare, and store
various samples as follows:

e (See SAR § 12.1.1.3.8) Mass Spectrometry Laboratory — designed for the purpose of
measuring the isotopic abundance of various uranium isotopes in prepared samples, the
bulk comprising hydrolyzed uranium hexafluoride

e (See SAR § 12.1.1.3.9) Chemical Laboratory — designed for the purposes of analyzing sold
and liquid samples taken from all area of the facility.

e (See SAR § 12.1.1.3.10) Radiation Monitoring Laboratory — designed for the purposes of
analyzing samples taken from all areas of the facility in support of radiological control.

(See SAR § 12.1.1.3.6) Contaminated Material Handling Room

The Contaminated Material Handling Room, located in the CRDB, provides an area for the
Recycling Group to store protective clothing drums and other material/waste containers that
have been assayed and released from the Safeguards item control program. This area will
normally provide storage for containers awaiting Radiation Protection survey to be either
unconditionally released or transferred to the solid waste collection system for additional
processing. In addition, the contaminated Material Handling Room will contain cabinets and
bins with supplies to support the waste program and a connection to the CRDB GEVS to
support ventilation engineering controls when required.

Liquid Effluent Collection and Treatment Room

The Liquid Effluent Collection and Treatment Room is used to collect potentially contaminated
liquid effluents produced onsite, which are monitored for contamination prior to processing.
These liquid effluents are stored in tanks prior to processing. The effluents are segregated into
significantly contaminated effluent, slightly contaminated effluent or non-contaminated effluent.
Both the significantly and slightly contaminated liquids are processed for uranium recovery while
the non-contaminated liquid is neutralized and routed to the double-lined Treated Effluent
Evaporative Basin, with leak detection. Liquid effluents produced by the plant include
hydrolyzed uranium hexafluoride, degreaser water, citric acid, floor wash water, hand
wash/shower water and miscellaneous effluent. The LECTS Room will also be used for trap
filling.
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(See SAR § 12.1.1.1.11) Radiation Monitoring Control Room

The Radiation Monitoring Control Room is the point of demarcation between potential
contaminated areas and non-contaminated areas of the plant. This area provides a step-off pad
for exiting the CRDB through a breezeway into the TSB or to the outside. It includes space for a
hand and foot monitor, hand washing facilities, safety showers, and boot barrier access.

{See SAR § 12.1.1.3.1) Solid Waste Collection Room

The Solid Waste Collection Room processes both wet and dry low-level solid waste. Wet waste
is categorized as radioactive, hazardous or industrial waste and includes assorted materials, oil
recovery sludge, oil filters and miscellaneous hazardous wastes. Dry waste is also categorized
as radioactive, hazardous or industrial waste and includes assorted materials, activated carbon
(impregnated with potassium carbonate/potassium hydroxide), aluminum oxide (also referred to
as alumina), sodium fluoride, HEPA filters, scrap metal and miscellaneous hazardous materials.

(See SAR § 12.1.1.3.11) Truck Bay/Shipping and Receiving Area

The Truck Bay, located at the North end of the CRDB, is used for the shipping and receiving of
UF6 cylinders as well as to load packaged low-level radioactive wastes and hazardous wastes
onto trucks for transportation offsite to a licensed processing facility and/or licensed disposal
facility. It is also used for miscellaneous shipping and receiving.

(See SAR § 12.1.1.3.2) Vacuum Pump Rebuild Workshop

The Vacuum Pump Rebuild Workshop provides space for the maintenance and re-building of
plant equipment, mainly pumps that have been decontaminated in the decontamination facility,
and other miscellaneous plant equipment.

(See SAR § 12.1.1.3.4) Ventilated Room

The Ventilated Room provides space for the maintenance of chemical traps and cylinders. The
Ventilated Room is also used for the temporary storage of full and empty traps and the
contaminated chemicals used in the traps. The activities carried out within the Ventilated Room
include receipt and storage of saturated chemical traps, chemical removal and temporary
storage, contaminated cylinder pressure testing, and cylinder pump out and valve maintenance.
The Ventilated Room is under negative pressure. Therefore, any equipment or personnel
entering this room must go through an air-lock.

2.1.2.3.3 Technical Services Building (TSB)

The TSB is adjacent to the south end of the Cylinder Receipt and Dispatch Building (CRDB).
The TSB contains support areas for the facility and acts as the secure point of entry to the
CRDB. The TSB contains the following functional areas, some of which are contained in a
hardened area:

Control Room
The Control Room is the main monitoring and reporting point for the entire facility. The Control

Room provides facilities to both directly and indirectly monitor and operate plant control
systems. Itis permanently manned area and contains the following equipment:
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Overview screen

Control desk

Fire alarm system

Plant Control Systems
Communication systems.

Training and Simulator Rooms

These rooms are used for Control Room training. The rooms are in the hardened area and
contain the following:

¢ Plant Control System training system
¢ Centrifuge Monitoring System training system
o Central Control System switches and servers

Central Alarm Station (CAS) Area

The Central Alarm Station Area is used as the primary security monitoring station for the facility.
The area includes the Central Alarm Station (CAS), offices, conference area and secure
archives. All electronic security systems are controlled and monitored from this center. These
systems include Closed Circuit Television (CCTV). Intrusion Detection and Assessment (IDA),
Access Control and radio dispatch. The Secondary Alarm Station (SAS) will be located in the
Security Building and will serve as a duplicate control console to the CAS.

(See SAR § 12.1.1.2.1) Medical Room

The Medical Room is designed to provide space for a nurse’s station.

Emergency Operations Center Room

The Emergency Operations Center Room serves as an assembly area for emergency planning
purposes.

Technical Support Center Assembly Room

The Technical Support Center Assembly Room serves as an assembly area for emergency
planning purposes and has an area allocated for the storage of emergency equipment and
supplies and emergency monitoring equipment.

(See SAR § 12.1.1.2.2) Break Room

The Break Room has space for vending machines, tables and a small kitchenette.

(See SAR § 12.1.1.2.3) I&C Electrical Shop Room

The I1&C Electrical Shop Room serves as a work area for general electrical and I&C components
and maintenance.

(See SAR § 12.1.1.2.4) Mechanical Shop Room
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The Mechanical Shop Room serves as a work area for general mechanical maintenance and
work such as painting or welding.

Chemical Storage Room

The Chemical Storage Room serves as a storage area for typical industrial chemicals.

Waste Processing Room

The Waste Processing Room serves as a processing area of non-radioactive wastes.
2.1.2.3.4 Centrifuge Assembly Building (CAB)

The CAB is located North and East of the CRDB. It is used for the assembily, inspection, and
mechanical testing of the centrifuges prior to installation in the Cascade Halls of the SBMs.
Centrifuge assembly operations are undertaken in clean room conditions. The building is
divided into the following distinct areas:

¢ Centrifuge Component Storage Area

e Centrifuge Assembly Area “A”

¢ Centrifuge Assembly Area “B”

¢ Centrifuge Assembly Area “C”

e Assembled Centrifuge Storage Area

e Building Office Area

s Centrifuge Test and Post Mortem Facilities (CTF/PMF).
Centrifuge Component Storage Area

The Centrifuge Component Storage Area serves as the initial receipt location for the centrifuge
parts. It is designed to store up to four weeks of delivered centrifuge components. These
components are delivered by truck in specifically designed containers, which are then packed
into International Organization for Standardization (1SO) freight containers. These containers
are off-loaded via fork lift truck and placed in the storage area through one of two roller shutter
doors located at the end of the CAB.

Because the assembly operations are undertaken in clean room conditions, the centrifuge
component containers will be cleaned in a washing facility located within the Centrifuge
Component Storage Area, prior to admission to the Centrifuge Assembly Area. The component
store also acts as an acclimatization area to allow components to equilibrate with the climatic
conditions of the Centrifuge Assembly Area.

Transfer of components and personnel between the component store and the centrifuge
assembly areas will be via an airlock to prevent ingress of airborne contaminants.
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Centrifuge Assembly Area

Centrifuge components are assembled into complete centrifuges in these areas. The centrifuge
operates in a vacuum; therefore, centrifuge assembly activities are undertaken in clean-room
conditions to prevent ingress of volatile contaminants, which would have a detrimental effect on
centrifuge performance. Prior to installation into the cascade, the centrifuge has to be
conditioned, which is done in the Centrifuge Assembly Area prior to storage in the Assembled
Centrifuge Storage Area.

Assembled Centrifuge Storage Area

Assembled and conditioned centrifuges are stored in the Assembled Centrifuge Storage Area
prior to installation. During construction of the plant, a separate installation team will access this
area and transfer the assembled and conditioned centrifuges to the Cascade Halls for
installation.

Building Office Area

A general office area is located adjacent to the assembly area. It contains the main personnel
entrance to the building as well as entrances to the assembly storage and assembly workshop.
It is a two-story area, which includes:

o Offices

¢ Change Rooms

e Break Room

¢ Maintenance Area

¢ Chemical Storage Area

e Battery Charging Area.

Centrifuge Test and Post Mortem Facilities

The Centrifuge Test Facility provides an area to test the functional performance of production
centrifuges and ensure compliance with design parameters. The Post-Mortem Facility provides
an area to investigate production and operational problems. The demand for centrifuge post
mortems is infrequent.

The principal functions of the Centrifuge Post Mortem Facility are to:

» Facilitate dismantling of non-contaminated centrifuges or contaminated centrifuges using
equipment and processes, that minimize the potential to contaminate personnel or adjacent
facilities.

e To prepare potentially contaminated components and materials for transfer to the CRDB
prior to disposal.
Centrifuges are brought into the facility on a specially designed transport cart. The facility is

also equipped with radiological monitoring devices, toilets and washing facilities, and hand, foot
and clothing personnel monitors to detect surface contamination.
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The Centrifuge Post Mortem Facility includes a centrifuge dismantling area and an inspection
area. The cenfrifuge dismantling area includes a stand onto which the centrifuge to be
dismantled is mounted providing access to the top and bottom of the centrifuge. A local jib
crane is located over the stand to enable removal of the centrifuge from the transport cart and
facilitate loading onto the stand.

The inspection area includes an inspection bench, portable lighting, a microscope, an
endoscope and a digital video/camera.

2.1.2.3.5 (See SAR § 12.1.1.4) Uranium Byproduct Cylinders (UBC) Storage Pad

The NEF uses an area outside of the CRDB for storage of UBCs containing UFg that is depleted
in 2°U. The depleted UF; is stored under vacuum in corrosion resistant Type 48Y cylinders,
i.e., UBCs.

The UBC Storage Pad design provides storage cylinders of depleted uranium. The UBC
Storage Pad will also be used to store full and empty feed cylinders and clean, empty product
cylinders that are not immediately recommended to the plant. Approximately 625 UBCs per
year will be stored on the UBC Storage Pad. The storage area required to support plant
operations accommodates a maximum of 15,727 cylinders of depleted uranium. These cylinders
are stacked two high on cradles that elevate the cylinders approximately 0.2 m (0.65 ft) above
ground level. (See ER Section 4.13.3.1.1, Uranium Byproduct Cylinder (UBC) Storage.)

Powered vehicles move the cylinders from the CRDB to the UBC Storage Pad, where single
girder mobile gantry cranes remove the cylinders from the vehicles and place them on the UBC
Storage Pad.

The UBC Storage Pad will be developed in sections over the life of the facility.
2.1.2.3.6 (See SAR § 12.1.1.6) Administration Building

The Administration Building is near the TSB. It contains general office areas for the facility.
Personnel enter the Administration Building and general office areas via the main lobby.

Over 50 work locations are provided for the plant office staff. The office environment consists of
private, semiprivate, and open office space. It also contains a kitchen, break room, conference
rooms, building service facilities such as the janitor’s closet and public telephone, and a
mechanical equipment room.

2.1.2.3.7 (See SAR § 12.1.1.5) Centrai Utilities Building (CUB)

The Central Utilities Building is located near the TSB. It houses two diesel generators, which
provide the site with standby power. The building also contains day tanks, switchgear, control
panels, and building heating, ventilating, and air conditioning (HVAC) equipment. The rooms
housing the diesels are constructed independent of each other with adequate provisions made
for maintenance, as well as equipment removal and equipment replacement.
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The diesel fuel unloading area provides tanker truck access to the two above ground tanks,
which provide diesel fuel storage. Secondary containment (berms) will be provided to contain
spills or leaks from the two above ground diesel fuel tanks. The above ground diesel storage
tank area will be included in the site Spill Prevention Control and Countermeasures (SPCC)
plan.

The CUB also houses the Centrifuge Cooling Water System, pumps, and air compressors.
2.1.2.3.8 (See SAR § 12.1.1.7) Security Building

The main Security Building is located at the entrance to the plant. It functions as a security
checkpoint for all incoming and outgoing personnel. Employees and visitors that have access
approval will be screened at the main Security Building. A smaller Gatehouse has been placed
at the secondary site entrance. All vehicle traffic including common carriers, such as mail
delivery trucks, will be screened at this location.

The Security Building also contains a Visitor Center. There are adequate physical barriers,
locked doors, etc. to separate the visitor accessible areas from areas designed to support
security functions.

The main Security Building contains Entry Exit Control Point (EECP) for the facility. All
personnel access to the plant occurs at this location. Vehicular traffic passes through a security
checkpoint before being allowed to park. Parking is located outside of the Controlled Access
Area (CAA) security fence. Personnel enter the Security Building and general office areas via
the main lobby.

Personnel requiring access to the facility areas or the CAA must pass through the EECP. The
EEC is designed to facilitate and control the passage of authorized facility personnel and
visitors. Entry to the plant area from the Security Building is only possible through the EECP.

2.1.24 Process Control Systems

The NEF uses various operations and Process Controls Systems to ensure safe and efficient
plant operations. The principal process systems include:

o Decontamination System

s Fomblin Oil Recovery System

e Liquid Effluent Collection and Treatment System

¢ Solid Waste Collection System

¢ Gaseous Effluent Vent System

o Centrifuge Test and Post Mortem Exhaust Filtration System

21241 (See SAR § 12.1.1.3.3 and 12.1.3.4.) Decontamination System

The Decontamination System is designed to remove radioactive contamination [in the form of
uranium hexafluoride (UFs), uranium tetrafluoride (UF4) and uranyl fluoride (UO,F>), i.e.,
uranium compounds] from contaminated materials and equipment. The system consists of a
series of steps, including equipment disassembly, degreasing, decontamination, drying, and
inspection.
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ltems commonly decontaminated include pumps, valves, piping, instruments, sample bottles,
and scrap metal. Decontamination is typically accomplished by immersing the contaminated
component in a 5% citric acid bath with ultrasonic agitation, rinsing with water, drying using
compressed air, and then inspecting before release. The process time is about one hour for
most plant components. Liquid waste is sent to the Liquid Effluent Collection and Treatment
System; solid waste/sludge to the Solid Waste Collection System, and enclosure exhaust air to
the GEVS prior to venting.

2.1.2.4.2 (See SAR § 12.1.3.5) Fomblin Qil Recovery System

Vacuum pumps use a Perfluorinated Polyether (PFPE) oil, such as Fomblin oil. Fomblin oil is a
highly fluorinated, inert oil selected especially for use to avoid reaction with UFs. The Fomblin
Oi! Recovery System reclaims spent Fomblin oil from pumps used in the UF;s processing
system. The recovery employs anhydrous sodium carbonate (Na,CO3) in a laboratory-scale
precipitation process to remove the primary impurities of UO,F,, UF4, and activated carbon to
remove trace amounts of hydrocarbons. Refer to ER Section 4.13, Waste Management
Impacts, for the annual estimated oil quantity recovered.

2.1.2.4.3 Liquid Effluent Collection and Treatment System

The Liquid Effluent Collection and Treatment System collects potentially contaminated liquid
effluents that are generated in a variety of plant operations and processes. These liquid
effluents are collected in holding tanks and then transferred to bulk storage tanks prior to
processing. The bulk liquid storage is segregated by the level of contamination into three
categories. Significant and slightly contaminated liquids are processed for uranium recovery,
while the non-contaminated liquid is routed to the Treated Effluent Evaporative Basin. The
effluent input streams include hydrolyzed UFs , degreaser water, citric acid, floor wash water,
and hand wash/shower water and miscellaneous effluent. Refer to Safety Analysis Report
(SAR) Section 3.3 for additional information.

21.2.4.4 (See SAR § 12.1.3.3) Solid Waste Collection System

Solid wastes are generated in two categories: wet and dry. The Solid Waste Collection System
is simply a group of methods and procedures that apply, as appropriate, to the two categories of
solid wastes. The wet waste portion of the system handles all plant radiological, hazardous,
and industrial wastes. Input streams include oil recovery sludge, oil filters, and miscellaneous
hazardous materials. Each is segregated and handlied by separate procedures. The dry waste
portion (i.e., liquid content is 1% or less of volume) input streams include activated carbon,
aluminum oxide, sodium fluoride, filters, scrap metal, nonmetallic waste and miscellaneous
hazardous materials. The wastes are likewise segregated and processed by separated
procedures.

2.1.24.5 (See SAR § 12.1.1.1.10) Gaseous Effluent Vent System

There are two GEVS that support the NEF: Pumped Extract GEVS and CRDB GEVS. The
GEVS are designed to route contaminated gaseous streams in the CRDB and the SBMs that
require treatment before discharge to the atmosphere. These systems route these streams
through filter systems prior to exhausting via vent stacks. The stacks contain continuous
monitors to indicate radioactivity levels. Both GEVS are monitored from the Control Room.
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The CRDB GEVS, located in the CRDB, provides filtration of potentially contaminated gaseous
streams in the CRDB from areas that include the Ventilated Room, Decontamination Workshop,
Contaminated Material Handling Room, Fomblin Oil Recovery System, Decontamination
System, Chemical Laboratory, and Vacuum Pump Rebuild Work shop. The total air flow is
handled by a central gaseous effluent distribution system that operates under negative
pressure. The treatment system includes a single train of filters consisting of a pre-filter, HEPA
filter, impregnated activated carbon filter, centrifugal fan, automatically operated inlet-outlet
isolation dampers, monitors, and differential pressure transducers.

The Pumped Extract GEVS, a Safe-By-Design system located in the UFs Handling Area of
SBM1001, provides exhaust of potentially hazardous contaminants for the SBMs from all
permanently connected vacuum pump and trap sets as well as temporary connections used by
maintenance and sampling rigs.

2.1.2.4.6 Centrifuge Test and Post Mortem Facilities Exhaust Filtration System

The Centrifuge Test and Post Mortem Facilities Exhaust Filtration System provides exhaust of
potentially hazardous contaminants from the Centrifuge Test and Post Mortem Facilities. The
system also ensures the Centrifuge Test and Post Mortem Facility is maintained at a negative
pressure with respect to adjacent areas during contaminated or potentially contaminated
processes. The Centrifuge Test and Post Mortem Facilities Exhaust Filtration System is located
in the Centrifuge Assembly Building and is monitored from the Control Room.

The ductwork is connected to one filter station and vents through the roof and an exhaust stack.
Operations that require the Centrifuge Test and Post Mortem Facilities Exhaust Filtration
System to be operational are manually shut down if the system shuts down. After filtration, the
clean gases pass through a fan, which maintains the negative pressure upstream of the filter
station. The clean gases are then discharged through the monitored (alpha and HF) stack on
the Centrifuge Assembly Building.

21.2.5 Site and Nearby Utilities

The city of Eunice, New Mexico will provide water to the site. Water consumption for the NEF is
calculated to be 168.5 m*/day (44,500 gal/d) to meet potable and process consumption needs.
Peak water usage for fire protection is23.7 L/s (375 gal/m). Electrical service to the site will be
provided by Xcel Energy. The projected demand is approximately 30 MW. Sanitary wastewater
will be sent to the City of Eunice Wastewater Treatment Plant via a system of lift stations and 8
inch sewage lines. Six septic tanks, each with one or more leach fields, may be installed as a
backup to the sanitary waste system.

Identified, onsite pipelines include a 25.4-cm (10-in) diameter, underground carbon dioxide
pipeline that runs southeast-northwest. This pipeline is owned by Trinity Pipeline LLC. A

40.6-cm (16-in) diameter, underground natural gas pipeline, owned by the Sid Richardson
Energy Services Company, is located along the south property line, paralleling New Mexico
Highway 234. A paraliel 35.6-cm (14-in) diameter gas pipeline is not in use. There are no
known onsite underground storage tanks, wells, or sewer systems.
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Detailed information concerning water resources and the use of potable water supplies is
discussed in ER Section 3.4, Water Resources, and the impacts from these water resources are
discussed in ER Section 4.4, Water Resources Impacts. A discussion of impacts related to
utilities that will be provided is included in ER Section 4.1, Land Use Impacts.

21.2.6 Chemicals Used at NEF

The NEF uses various types and quantities of non-hazardous and hazardous chemical
materials. A Chemical Safety Program tracks the general locations of hazardous chemicals
onsite and the specific hazards associated with these chemicals.

2.1.2.7 Monitoring Stations

The NEF will monitor both non-radiological and radiological parameters. Descriptions of the
monitoring stations and the parameters measured are described in other sections of this ER as
follows:

e Meteorology (ER Chapter 3, Section 3.6)

e Water Resources (ER Chapter 3, Section 3.4)

» Radiological Effluents (ER Chapter 6, Section 6.1)

s Physiochemical (ER Chapter 6, Section 6.2)

¢ Ecological (ER Chapter 6, Section 6.3)

21.2.8 Summary of Potential Environmental Impacts

Following is a summary of impacts from undertaking the proposed action and measures used to
mitigate impacts. Table 2.1-1, Summary of Environmental Impacts for the Proposed Action,
summarizes the impact by environment resource and provides a pointer to the corresponding
section in ER Chapter 4, Environmental Impacts, that includes a detailed description of the
impact. Detailed discussions of proposed mitigation measures and environmental monitoring
programs are provided in ER Chapter 5, Mitigation Measures and Chapter 6, Environmental
Measurements And Monitoring Programs, respectively.

Operation of the NEF would result in the production of gaseous, liquid, and solid waste streams.
Each stream could contain small amounts of hazardous and radioactive compounds either
alone or in a mixed form.

Gaseous effluents for both non-radiological and radiological sources will be below regulatory
limits as specified in permits issued by the New Mexico Air Quality Bureau (NMAQB) and
release limits by NRC (CFR, 2003q; NMAC 20.2.78). This will result in minimal potential
impacts to members of the public and workers.
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Liquid effluents include stormwater runoff, sanitary waste water, cooling tower blowdown water,
and treated liquid effluents. All proposed liquid effluents, except sanitary waste water, will be
discharged onsite to evaporative detention or retention basins. General site stormwater runoff
is collected and released untreated to a site stormwater detention basin. A single-lined
retention basin will collect stormwater runoff from the Uranium Byproduct Cylinder (UBC)
Storage Pad, and cooling tower blowdown water. All stormwater discharges will be regulated,
as required, by a National Pollutant Discharge Elimination System (NPDES) Stormwater Permit.
LES will also need to obtain a New Mexico Groundwater Quality Bureau (WQB) Groundwater
Discharge Permit/Plan prior to operation for its onsite discharges of stormwater, treated effluent
water, cooling tower blowdown water, and sanitary water. Approximately 174,100 m* (46 million
gal) of stormwater from the site is expected to be released annually to the onsite
retention/detention basins.

NEF liquid effluent discharge rates are relatively low (see Table 3.12-4). Domestic sewage will
be sent to the City of Eunice Wastewater Treatment Plant for processing or to onsite septic
tanks and leach fields.

The NEF water supply will be obtained from the city of Eunice, Mew Mexico. Current capacities
for the Eunice, New Mexico municipal water supply system is 16,350 m®/day (4.32 million gpd)
and current usage is 5,600 m*/day (1.48 million gpd). Average and peak potable water
requirements for operation of the NEF are expected to be approximately 168.5 m*/day (44,500
gpd) and 87.7 m%hr (386 gpm), respectively. These usage rates are well within the capacity of
the water system.

Solid waste that will be generated at the NEF, which falls into the non-hazardous, radioactive,
hazardous, and mixed waste categories, will be collected and transferred to authorized
treatment or disposal facilities offsite as follows. All solid radioactive waste generated will be
Class A low-level waste as defined in 10 CFR 61 (CFR, 2003r). Approximately 86,950 kg
(191,800 Ibs) of low-level waste will be generated annually. In addition, annual hazardous and
mixed wastes generated are expected to be about 1,770 kg (3,930 Ibs) and 50 kg (110 Ibs),
respectively. As a result, the NEF will be a small quantity generator (SQG) of hazardous waste
and dispose of the waste by licensed contractors. LES does not plan to treat hazardous waste
or store quantities longer than 90 days. Non-hazardous waste, expected to be approximately
172,500 kg (380,400 Ibs) annually, will be collected and disposed of by a County licensed solid
waste disposal contractor. The non-hazardous wastes will be disposed of in the new Lea
Country landfill which has more than adequate capacity to accept NEF non-hazardous wastes
for the life of the facility.

No communities or habitats defined as rare or unique, or that support threatened and
endangered species, have been identified as occurring on the NEF site. Thus, no proposed
activities are expected to impact communities or habitats defined as rare or unique, or that
support threatened and endangered species, within the 220-ha (543-acre) site.

Noise generated by the operation of the NEF will be primarily limited to truck movements on the
road. The noise at the nearest residence will probably increase; however, it may not be
noticeable. While the incremental increases in noise level are small, some residents may
experience some disturbance for a short period of time as they adjust to these slight increases.
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The results of the economic analysis show that the greatest fiscal impact (i.e., 66% of total value
impacts) will derive from the 8-year construction period associated with the proposed facility.
The largest impact on local business revenues stems from local construction expenditures,
while the most significant impact in household earnings and jobs is associated with construction
payroll and employment projected during the 8-year construction period.

Annual facility operations will involve about 210 employees receiving pay of $10.5 million and
$3.1 million in benefits. LES expects that most of these jobs will be filled by Lea County and
other nearby county residents, providing numerous opportunities in construction of new housing,
in provision of services, and in education. NEF operations could have minor impacts on local
public services including education, health services, housing, and recreational facilities, but are
anticipated to be minimal.

Radiological release rates to the atmosphere and retention basins during normal operations are
estimated to be less than 8.9 MBq/yr (240 uCi/yr) and 14 Bq/yr (390 uCi/yr), respectively.
Estimated annual effective dose equivalents and critical organ (lung) dose equivalents from
discharged gaseous effluent to a maximally exposed adult individual located at the plant site
boundary are 1.7x10™ mSv (1.7 x 10% mrem) and 1.4x10° mSv (1.4 x 10" mrem), respectively.
The annual effective dose equivalent and critical organ (teen-lung) dose equivalents from
discharged gaseous effluent to the nearest resident located beyond 4.3 km (2.63 mi) in the west
sector are expected to be less than 1.7x10”° mSv (1.7x10° mrem) and 1.2 x 10* mSv (1.2 x 10?2
mrem), respectively. Estimated annual effective dose equivalent and critical organ lungdose
equivalents from liquid effluent to a maximally exposed individual at the south site boundary are
1.7 x 10° mSv (1.7 x 10 mrem) and 1.5 x 10 mSv (1.5 x 10 mrem), respectively. The
nearest resident (teenager) location had a maximum annual effective dose equivalent of

1.7 x 10° mSv (1.7 x 10™* mrem). The maximum annual organ (lung) at the nearest resident
(teenager) from liquid effluents was estimated to be 1.3 x 10° mSv (1.3 x 10 mrem).

These dose equivalents due to normal operations are small fractions of the normal background
radiation range of 2.0 to 3.0 mSv (200 to 300 mrem) dose equivalent that an average individual
receives in the US (NCRP, 1987a), and within regulatory limits (CFR, 2003q). Given the
conservative assumptions used in estimating these values, these concentrations and resulting
dose equivalents are insignificant and their potential impacts on the environment and health are
inconsequential.

Operation of the NEF would also result in the annual nominal production of approximately 7,800
metric tons (8,600 tons) at full capacity of depleted UFs . The depleted UFg would be stored
onsite in Uranium Byproduct Cylinders (UBCs) and would have minor impact while in storage.
The maximum annual dose equivalent due to external radiation from the UBC Storage Pad
(skyshine and direct) is estimated to be less than 2.0 x 10™ mSv (20 mrem) to the maximally
exposed person at the nearest point on the site boundary (2,000 hrs/yr) and 8 x 1072 mSv/yr
(8x10°"® mrem/yr) to the maximally exposed resident (8,760 hrs/yr) located approximately 4.3
km (2.63 mi) from the UBC Storage Pad.

Based on 2000 US Census Bureau data, construction and/or operation of the NEF will not pose
a disproportionate impact to the Lea County, New Mexico or Andrews County, Texas minority or
low-income population.
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21.3 Reasonable Alternatives

This section includes a discussion of alternative enrichment technologies available for an
operational enrichment facility, significant alternative designs selected for the NEF to improve
environmental protection, and the site selection process LES used to select the proposed NEF
site and to identify alternatives to that site.

2.1.3.1 Alternative Technologies

LES proposes to use the gaseous centrifuge enrichment process at the NEF. The LES gaseous
centrifuge technology used by LES (that of Urenco) has been operated and improved several
times over the past 30 years. LES considers the alternative technologies of gaseous diffusion
or laser enrichment, to be unreasonable due to their high operating, economic, and
environmental costs and/or lack of demonstrated commercial viability.

Gaseous diffusion technology involves the pumping of gaseous uranium hexafluoride (UFg)
through diffusion barriers, resulting in the gas exiting the barrier being slightly enriched 2*°U
isotope. The diffusion barriers and their associated compressed gases are staged, similar to
the staging of centrifuges, to produce higher enrichments. The technology, which was
developed in the US during the 1940s, would entail increased capital cost requirements and
excessive electrical energy consumption, without obvious environmental advantages. The
amount of energy to produce one separative work unit (SWU) is about 50 times greater than the
energy required for centrifuge technology (NRC, 1994a). This technology is currently being
used by the US Enrichment Corporation (USEC) at its Paducah facility.

There are two types of laser enrichment technologies, the AVLIS and SILEX technologies. The
development of each technology has involved USEC. AVLIS is the Atomic Vapor Laser Isotopic
Separation process based on selective photo-ionization (through a laser light) and subsequent
separation of >**U atoms from vaporized uranium metal. This technology was proposed as a
commercial venture by USEC and its partners in the late 1990s, but soon suspended due to
operating and economic factors.

SILEX (Separation of Isotopes by Laser Excitation) is an advanced laser-based process
developed by the Australian company, Silex Systems, Ltd. USEC holds the exclusive rights to
SILEX's commercial use. The process, however, is still in the early stages of development. In
the meantime, through its Lead Cascade Project, USEC intends to build and demonstrate the
efficacy of an enrichment facility that will use a gaseous centrifuge technology based on
research and development conducted by the US Department of Energy during a two-decade
period that ended in 1985.

2.1.3.2 Alternative Designs

The NEF design is, in effect, an enhancement to the design of the Claiborne Enrichment Center
formerly proposed by LES. In this regard, LES considered the design aspects of the proposed
Claiborne Enrichment Center, for which it submitted a license application to NRC in 1991.
Although the NRC staff approved the Claiborne Enrichment Center design, the underlying
Urenco centrifuge plant design has undergone certain enhancements in recent years due to
operating experience in Europe. These enhancements have been included in the NEF design.
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2.1.3.3 Alternative Sites

The purpose of the site selection process was to locate a suitable site for construction and
operation of the uranium enrichment facility, based on various technical, safety, economic and
environmental factors. The process, followed prior to site selection, is described below and
used a two-phased screening approach to locate a suitable site. The first phase of the
screening analysis involved the evaluation of 15 sites (Figure 2.1-5, Alternate Site Locations)
using a Go/No Go criteria. The second phase of the screening analysis involved a more
detailed analysis of the sites that remained after the first screening phase against an additional
criteria as well as more detailed subcriteria for the first phase criteria.

2.1.3.3.1 Methodology

The selection process used the Multi-Attribute Utility Analysis (MUA) methodology. MUA
assesses the relative benefits of a site with multiple, often competing, objectives or criteria. Itis
designed to ensure that site selection is consistent with organization objectives and that
selections are based on well-defined measures of site performance. The methodology uses five
steps:

o Develop Value Hierarchy

e Assign Weighting

e Specify Performance Measures (Scales)
¢ Score and Rank Site

¢ Conduct Sensitivity Analysis

The value hierarchy contains LES’s objectives and the performance criteria used to evaluate
achievement of these objectives, which are fundamental, comprehensive, non-redundant, and
independent to ensure mathematical validity of priority calculations. Fundamental objectives
define the mission of the siting process. Comprehensive objectives cover the major concerns
and policy issues considered by LES to be most important. Non-redundancy requires that
objectives do not address the same or overlapping performances aspects. Independence of
objectives ensures that accomplishment relative to an objective, in effect, dictated by the
accomplishment of another objective. Figure 2.1-6, Value of Hierarchy for Site Selection, shows
the value hierarchy developed for the LES siting process.

The weighting of objectives and criteria is necessary to reflect the values and priorities properly.
Although ali objectives identified in the value hierarchy are fundamental, they are not all equally
important, nor are the criteria used to define accomplishment of each objective. Therefore, the
weights assigned to the objectives reflect quantifiable tradeoffs between objectives and the
desirability of one objective relative to others.

Performance measures examine how each fundamentat criterion contributes to achieving the
primary value of the value hierarchy. The measures developed used constructed scales, which
provide precise, unambiguous definitions of project performance. The scales also provide a
way to quantify expert opinion about project performance.

The sites are then given a score for each criteria and subcriteria using the scales developed.
Site scores, in turn, are converted to measures of benefit by multiplying the scores times the
relative contribution of the criterion to the overall value, determined by the weighting.
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The results are then tested through a variety of sensitivity analyses that help verify assigned
weighting and examine the relative importance of each objective to project ranking. The
sensitivity analyses also help demonstrate how sites compare based on their scores for each
objective.

2.1.3.3.2 First Phase Screening

Initially, the screening analysis involved the collection of existing qualitative and quantitative
data on eight sites. Each site was evaluated using the data available and six first screening
criteria (see Table 2.1-2, Matrix of Results from First Phase Screening, and table notes which
further define the six screening criteria):

e Seismology/Geology

e Site Characterization Surveys

o Size of Plot

e Land Not Contaminated

¢ Moderate Climate

e Redundant Electrical Power

These criteria were initially applied to the following eight sites:

o Ambrosia Lake, New Mexico (Rio Algom/Quivira Mining Site)

¢ Columbia, SC (Westinghouse Nuclear Fuel Site)

e Metropolis, IL (Honeywell International Site)

e Paducah, KY (Department of Energy Gaseous Diffusion Plant Site)

o Portsmouth, OH (Department of Energy Gaseous Diffusion Plant Site)
» Wilmington, NC (Global Nuclear Fuel Site)

e Barnwell, SC (former Barnwell Nuclear Fuel Plant Site)

e Richland, WA (Framatome ANP Nuclear Fuel Cycle Facility Site)

In its site selection process, LES considered sites within the 48 contiguous states. The
Columbia, Metropolis, Paducah, Portsmouth, Wilmington, Barnwell and Richland sites were
included in the evaluation because they are extant nuclear facilities involved in the nuclear fuel
cycle. (The latter two sites are also notable as sites with no existing soil or groundwater
contamination.) Ambrosia Lake, a uranium mining site, was included in the evaluation upon the
request of an LES partner organization.

Five of the eight sites (Barnwell, Columbia, Metropolis, Paducah and Richland) failed to meet
the seismic criterion. Further, the Wilmington site was not made available for consideration.
Because only Portsmouth, and Ambrosia Lake remained as viable sites, LES added two
additional sites to the evaluation, as follows:

e Erwin, TN (Nuclear Fuel Services Site)
e Lynchburg, VA (Framatome Fuels Site)

The addition of these sites assured consideration of all major active domestic nuclear fuel
facility sites. Framatome, however, did not provide the Lynchburg site for consideration.
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Of the three remaining sites, Erwin failed the “size of plot” criterion. It was subsequently
determined, following analysis of additional information, that Ambrosia Lake failed the seismic
criterion. Upon completion of the first screening evaluation, therefore, it was determined that, of
the initial eight sites considered, only Portsmouth met the first screening criteria.

Accordingly, LES sought to identify additional “contingency” sites. These sites were to be in
seismically acceptable locations that had submitted applications to the NRC for a power reactor
operating license and/or construction permit, but had subsequently cancelled or indefinitely
deferred the project. The sites also would not be located adjacent to an operational nuclear
power plant (due to enhanced security measures that could affect construction and operation of
a centrifuge enrichment facility).

From NRC data, thirty-one planned sites were identified nationwide. Nineteen sites were
located adjacent to operational nuclear plants. One site had been converted to a coal unit, and
one Washington state site was not considered due to its close proximity to Richland, which
failed the seismic criterion. Accordingly, ten sites were identified for consideration, as follows:
Sterling, NY; Midland, MI; Bailly, IN; Forked River, NJ; Bellefonte, AL; Hartsville, TN; Phipps
Bend, TN; Yellow Creek, MS; Cherokee, SC; and Marble Hill, IN.

Four of the ten sites (Sterling, Midland, Bailly, and Forked River) were located in northern
climates, and were not considered due to the potential for severe weather which could impact
the facility construction schedule. Of the remaining sites, a search of economic development
information did not indicate available property at the Cherokee, Marble Hill, or Phipps Bend
sites. Yellow Creek was not selected for consideration due to its remote location (e.g., 75 km
{47 mi) from the nearest town of 25,000). Accordingly, Hartsville and Bellefonte were
recommended for further consideration.

Subsequently three (3) additional sites were added by LES for consideration:

e Eddy County, New Mexico (adjacent to the Waste Isolation Pilot Plant (WIPP) Site)

¢ Lea County, New Mexico (adjacent to the Waste Control Specialists (WCS) Site in Texas)
* Clinch River Industrial Site, Tennessee (part of the old Breeder Reactor Site in Oak Ridge)
In all, a total of fifteen sites were evaluated against the first screening criteria.

A matrix of the results from the screening for all 15 sites against the essential criteria is provided
in Table 2.1-8, Matrix of Results from First Phase Screening. The following discussion
summarizes the results of the screening for the 3 additional sites.

The Clinch River Industrial Site does not meet the Go/No Go criterion for Seismology/Geology
(i.e., “peak horizontal ground acceleration no greater than the range of 0.04 g — 0.08 g). In
addition, the usable area of the Clinch River Industrial Site 61 ha (151 acres) does not support
the 600 by 800-m (1,969- by 2,625-ft) plant footprint and would require extensive site work to fill
the existing pit.

Both the Eddy County and Lea County Sites meet all of the Go/No Go criteria and were
evaluated against the second final screening criteria as described in ER Section 2.1.3.3.2, First
Phase Screening. Of the 15 sites evaluated, 6 sites (Bellefonte, Carlsbad, Hartsville,
Portsmouth, Eddy County, and Lea County) met the initial screening criteria.
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During the evaluation of the three additional sites, two adjacent parcels of land were under
consideration in Lea County, New Mexico. Section 33 consists of approximately 182 ha (452
acres) in Township 21S, Range 38E of the New Mexico Meridian, and is contiguous with the
Texas State Line. Section 32 consists of approximately 220 ha (543 acres) in of Township 218,
Range 38E and is directly west of Section 33. For screening purposes, both sites have the
same characteristics with the exception of area size. The site evaluation was actually
performed using Section 33. Subsequent to the site evaluation, Section 32 was selected for the
NEF. LES has compared the two adjacent sites and concluded that the site evaluation results
are applicable to either or both parcels of land.

Portsmouth, Hartsville, Lea County, Eddy County and Bellefonte were evaluated against the
second phase criteria, as discussed further below. Over the course of the second phase
screening, LES added a sixth site, Carlsbad, New Mexico (former Beker Industrial Corporation
Site). (These six sites were also evaluated using the first phase screening criteria described
above.)

Table 2.1-8, Matrix of Results from First Phase Screening, lists the results of the first phase
screening analysis for all 15 sites discussed in this section. As shown, six sites (Bellefonte,
Carlsbad, Hartsville, Lea County, Eddy County and Portsmouth) passed the first phase
screening criteria. These sites, in turn, were evaluated in the second phase screening analysis.

2.1.3.3.3 Second Phase Screening/Final Site Selection

The second phase screening/final site selection screening analysis was conducted for six sites:
Bellefonte, Carlsbad, Hartsville, Lea County, Eddy County and Portsmouth. This section sets
forth the screening criteria used, and then discusses the application of those criteria to the six
sites. To facilitate the decision analysis involving 20 screening criteria, the criteria were
grouped using a value hierarchy into four major objectives:

e Operational Requirements

e Environmental Acceptability

e Schedule for Commencing Operations
¢ Operational Efficiencies

Figure 2.1-7, Contributions by Grouped Criteria shows how the criteria were grouped into these
objectives.

A swing-weighting method was used to develop the weights for each tier of the value hierarchy.
First, the four objectives were ranked in order of relative importance. A weight of 100 was
assigned to the most important objective, Operational Requirements. The second most
important objective, Environmental Acceptability, was assigned a weight between 0 and 100
that reflected its relative importance compared to the most important objective. In this case, a
weight of 80 was assigned, showing only a slightly less relative importance than operational
requirements. Similarly, the third and fourth ranked objectives resulted in weights of 70 for
Schedule for Commencing Operations and 60 for Operational Efficiencies.

Table 2.1-9, Screening Criteria (Subsequent to First Screening) lists the screening criteria and
the weighting values. Figures 2.1-7 and 2.1-8 summarize scoring for the sites against the
screening criteria, while individual scores for each criterion are listed in Table 2.1-10, Scoring
Summary.
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2.1.3.3.3.1 Operational Requirements

Four criteria make up this objective, as follows:
Acceptable Seismology/Geology

The Go/No Go subcriteria for this criterion included:

e 1in 500 year event with a peak horizontal Peak Ground Acceleration (PGA) no greater than
the range of 0.04-0.08 ga;

e Ground movement < 1 mm (0.04 in);
s No capable fault with a 8-km (5-mi) radius of the site.
This criterion also involved six desirable, but non-essential, sub-criteria:

e The presence of minimal liquefiable materials is considered desirable.

e Lower PGA is preferred.

¢ The availability of well-documented and up-to-date seismological surveys is desirable.
e There is low or no potential for underlying karstification.

s A minimal amount of rock excavation is required.

o There is sufficient allowable bearing to minimize required ground improvements.

Size of Plot

The Go/No Go subcriteria for this criterion include:

* Site size supports a rectangular footprint of approximately 800 m (2,625 ft) by 600 m
(1,969 ft) for a 3 million SWU facility.

e Future expansion capability exists for a 6 million SWU plant. (At this time, there is no
intention to license, construct or operate a 6 million SWU plant.)

Desirable subcriteria for this criterion include:

e The degree of capability to support future expansion beyond a 6 million SWU facility
(approximately 1,600 m (5,250 ft) by 600 m (1,969 ft) is considered. (At this time, there
is no intention to license, construct or operate a 6 million SWU or larger plant.)

e The extent of the buffer area between the site and populated areas is considered.

e ltis desirable for the site to require minimal or no adjustment to ideal plant layout to fit site
and terrain.

e |tis desirable for borrow and fill requirements to be met onsite or close by. Furthermore, this
subcriterion looks for optimal site preparation costs due to variances in topography. It is
also desirable if site topography optimizes the overall usability of the site for the site
footprint, transportation access, and drainage.

Redundant Electrical Power Supply

The Go/No Go subcriterion for this criterion is that there be a dual dedicated power supply on
separate feeders capable of delivering 20 Mega Volt-Ampere (MVA) for a 3 million SWU facility.
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The four non-essential subcriteria for this criterion include:

» |tis desirable for the local utility and/or government to be willing to share capital costs
associated with the power supply to the facility substation. Factors to evaluate include
utility willingness to construct feed lines, construct a substation, and maintain the feeder
and substation.

¢ ltis desirable for the power provider to provide the applicant an optimal rate structure.
Factors to evaluate include optimal rate agreements, preferred customer status, a
significant break in off-peak rates, and guarantees for quality and reliability.

e ltis desirable that transmission feeders can supply power requirements for a 6 million SWU
facility. (At this time, there is no intention to license, construct or operate a 6 million
SWU plant.)

o Itis desirable that the power supply have a guaranteed availability rate of greater than
99.5% and a +/-5% voltage regulation, and that the supplier be willing to guarantee
quality of services. Factors to consider include historical performance of the utility,
including performance in power restoration after severe weather outages; historical
voltage regulation of the system; the capability to provide all power without buying from
other suppliers; and the historical delivery performance to production and manufacturing
facilities in the area.

Water Supply

The desirable subcriterion here is that groundwater or water from another source is readily
available to provide ample water supply to the facility for both potable and process uses.

2.1.3.3.3.2 Environmental Acceptability

Six criteria make up this objective, as follows:

Sité Characterization Surveys and Availability

The Go/No Go subcriterion for this criteria is that the site is not within the 500-year flood plain.
This criterion includes thirteen desirable subcriteria, as follows:

o ltis desirable that existing surveys of quality are available for hydrology, meteorology,
topography, archeology, and endangered species.

e The site should not be a habitat for federally-listed threatened or endangered species.

s Itis desirable that there be a iow probability of occurrence of archeological and/or cultural
resources.

s [tis desirable that there be a low probability for environmental justice issues.

e |tis desirable that adjacent properties have no areas designated as protected for wildlife or
vegetation that would be adversely affected by the facility.

e Waste water discharge (NPDES) permits should be readily achievable for projected plant
discharges.

o ltis desirable that few or no areas of the site be designated as wetlands, and that no
requests for wetlands mitigation would be required.
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» |tis desirable that there be a low probability of high or excessive winds. Factors to consider
include proximity of hurricane-prone zones, annual frequency of wind gusts greater than
80 km/hr (50 mifhr); design wind speed, and tornado frequency.

¢ The facility should add no additional radiological sources to the environment.

s |tis desirable that there be minimal risk from grass or forest fire events. Factors to consider
include the proximity of fuel sources to the site, drought conditions, and wind.

s |t is desirable that the natural site contours minimize the potential for localized flooding or
ponding. Factors to consider include stream beds, natural and potential runoffs, runoff
from adjacent areas, storm drainage systems in place, and requirements for retention
ponds.

s |tis desirable that there be a low potential for rockslides, mudslides, or other debris flow.
This includes an evaluation of slopes on or near the facility greater than 9 m (30 ft) tall,
near a vertical face, with no protective ground cover; and the possibility of upstream
failure of dams, lakes or ponds.

Land Not Contaminated Through Previous Use
This criterion includes three Go/No Go criteria, as follows:

e The site is not contaminated with radiological material in soil or groundwater to a level that
would inhibit licensing or transfer of property with clear identification of liabilities.

e The site is not identified as a Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA) or Resource Conservation and Recovery Act (RCRA) site
contaminated with hazardous wastes or materials.

o The site does not have contamination that would require remediation prior to construction.
This criterion includes three desirable, but non-essential, criteria, as follows:

e ltis desirable that well-documented site surveys and monitoring exists for radiological,
chemical, and hazardous material contamination.

o There are no facilities in the area with existing release plumes (air or water), hazardous
material, or radiation release that includes the site.

e This subcriterion considers whether future migration of contamination from adjacent or
nearby sites is negligible.

Discharge Routes
This criterion includes two non-essential criteria:

o ltis desirable that plant discharge and runoff controls be economically implemented for
minimal effect to the environment.

o For sites with extant nuclear facilities, facility discharges should be readily identifiable from
extant facility discharges.

Proximity of Hazardous Operations/High-Risk Facilities
This criterion includes four non-essential subcriteria, as follows:

o LES will consider the distance of the site from any facility storing, handling or processing
large quantities of hazardous chemicals.

o LES will consider the distance of the site from one or more large propane pipelines.
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¢ The site should not be located within 16 km (10 mi) of a commercial airport.

¢ The site should be outside the general emergency area for any nearby hazardous
operations facility (other than an extant nuclear-related facility).

e The site should not be located within 8 km (5 mi) of an operating/manufacturing facility that
inhibits site air quality. In addition, the site should have high air quality. The site terrain
should not limit air dispersal. Finally, the surrounding community’s air quality should be
within regulatory requirements.

Ease of Decommissioning

This criterion consists of one non-essential consideration: site characteristics should not
negatively affect decommissioning and decontamination activities.
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Adjacent Sites’ Medium/Long-Term Plans

This criterion consists of one non-essential consideration: planned major construction activities
on adjacent sites are minimal over the next ten years. More specifically, no heavy industrial
activities are planned within 1.6 km (1 mi) of the site boundary.

2.1.3.3.3.3 Schedule for Commencing Operations
Five criteria make up this objective, as follows:
Political Support

This criterion includes one Go/No Go subcriterion: federal, state, and local government officials
do not oppose the facility.

The criterion also includes four non-essential criteria:

o Federal, state and local officials are advocates for the facility.

o Federal, state and/or local governments offer tax breaks and/or other incentives for the
construction and operation of the facility.

o ltis desirable for Federal, state and/or local governments finance road upgrades.

e ltis desirable to have cooperation and assistance of federal, state and local government in
obtaining necessary easements, leases, construction permits, operating permits, and
disposing of low-level waste.

Public Support

This criterion includes two desirable, but non-essential, criteria:

¢ |tis desirable that the majority of community merchants and citizens support the
construction and operation of the facility in their locale.

o ltis desirable for the local labor force to support the facility.
On or Near an Existing Nuclear Facility

This criterion consists of one non-essential consideration: that the site be located on (or near
another) site with an existing or previous NRC license.

Moderate Climate
This criterion consists of one non-essential consideration: It is desirable that site construction

delays due to weather conditions are minimal and average 15 days or less per year, considering
temperature, rainfall, the potential for ice and sleet, and snowfall.
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Availability of Construction Labor Force

This criterion consists of five desirable, but non-essential, subcriteria, as follows:

The local area should have sufficient skilled construction labor to construct the facility on the
desired schedule. Craft requirements include all major construction crafts (e.g.,
steelworkers, electricians, pipefitters, etc.)

e ltis desirable if no major construction projects in the area are competing for the labor pool
resources, such that resources would be limited.

e If construction crafts at the site are provided by union personnel, it is desirable if the labor
union business agents commit to support plant construction on a preferential basis.

o ltis desirable if there are existing craft apprenticeship programs.

o [f construction crafts at the site are provided by union personnel, it is desirable that there be
union support for the use of travelers for short-term assignments in areas of critical skill
shortages.

2.1.3.3.3.4 Operational Efficiencies

Five criteria are grouped into this objective, as follows:

Availability of Skilled and Flexible Work Force for Plant Operations

This criterion consists of three desirable, but non-essential, subcriteria, as follows:

¢ ltis desirable that there be a sufficient supply of qualified labor that readily can be trained for
plant operations, maintenance, technical support, and waste management.

e Itis desirable if the community has a technical school, technical or community college, or
local nuclear facility that is willing to provide training for plant operations.

e ltis desirable if local labor rutes do not prohibit or discourage employee multi-tasking.
Extant Nuclear Site

This criterion consists of four desirable, but non-essential, subcriteria, as follows:

¢ ltis desirable if the supply chain can be integrated by co-locating the facility with a fuel
fabrication facility or a UFg production site.

e ltis desirable to have an existing nuclear infrastructure that can be used to support the
project, including security facilities and systems, waste treatment/disposal facilities,
emergency response resources and equipment, etc., that might be shared.

e |tis also desirable to have an existing non-nuclear infrastructure (e.g., dedicated water
supply, steam facilities, etc.) that can be used for the facility.

e Specialized technical resources that can be used on a limited basis are also desirable.
Availability of Good Transport Routes

This criterion consists of four desirable, but non-essential, subcriteria, as follows:

s ltis desirable to have a railhead located at the site.
¢ Close proximity to controlled-access highways and/or interstate highways is desirable.
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e There shouid be traffic capacity for construction and operation activities, with minimal
improvements required.

o There should be optimal and efﬁcient'highway and/or rail access for UFs feed suppliers to
fuel fabricators.

Disposal of Operational Low-Level Waste

This criterion consists of a single non-essential consideration: It is desirable if site-specific
issues (e.g., availability/access to nearby facilities for disposat of low-level waste, transportation
modes, etc.) do not impede disposal of low-level waste.

Amenities for Work Force
This criterion consists of two desirable, but non-essential, sub-criteria, as discussed below:

e |tis desirable that housing, hotels, and lodging be available for the seconded work force, as
well as recreational facilities.

e |t is desirable that there be cultural activities available at or near the area.

A swing-weighting method was used to deveiop the weights for each tier of the value hierarchy.
The four objectives were ranked in order of relative importance. A weight of 100 was assigned
to the most important objective, Operational Requirements. The other objectives were assigned
weights reflecting their relative importance compared to Operational Requirements. A weight of
80 was assigned to Environmental Acceptability, 70 for Schedule for Commencing Operations
and 60 for Operational Efficiencies. Table 2.1-3, Screening Criteria (Subsequent to First
Screening) lists the criteria described above as well as the weights accorded to each criterion
and sub-criterion.

Other Considerations

The commitment of capital for site preparation and facility construction is not very sensitive to
alternative sites since it is heavily influenced by the costs of specialized equipment. Therefore,
it was not explicitly considered in the alternative site selection process. Prevailing wage rates is
not considered by LES to be an important site selection criteria and therefore was not
considered in the alternative site selection process. LES did not explicitly consider other
recurring and nonrecurring costs in the site selection process since they are not considered
sensitive to any particular site.

2.1.3.3.4 Discussion

A description of each of the six sites considered in the second phase screening is provided in
this section.

2.1.3.3.4.1 Criterion 1, Seismology/Geology

The site selection screening analysis for this criterion involved review of the subcriteria identified
previously for the Phase 1 screening (i.e., peak ground acceleration (PGA), faulting, and ground
movement), as well as consideration of six additional desirable but non-exclusionary subcriteria.
These additional subcriteria are:

s _Liquefaction Potential
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¢ Up-to-Date Seismological Information
e Potential for Karstification

e Amount of Rock Excavation

¢ Differential Settlement

¢ Allowable Bearing

PGA was also added to the scoring process to differentiate sites with lower PGA values within
the acceptable range because the lower PGA values would be more desirable from an
operational standpoint.

A site-by-site summary of these conditions is presented below.
Bellefonte, AL

The proposed Bellefonte Site has geological and seismological conditions that are generally
suitable for development. Requirements for PGA, ground movement, and fault location will
likely meet design limits, assuming that geologic conditions are similar to the site conditions at
the Bellefonte Nuclear Plant Site, where rock is generally located within 6.1 m (20 ft) of the
ground surface. If deeper deposits of soft soils are present, then the PGA value at the ground
surface could exceed the 0.08 gravitational acceleration (g,) criterion. This can only be verified
through soif borings onsite and through site-specific ground response evaluations. For site
screening purposes, a PGA value of 0.06 g, is believed to be reasonable for the Bellefonte Site.

Liquefaction potential is expected to be very low at this site because of the prevalence of
cohesive soil in the area. Although nonliquefiable cohesive soils are more prevalent, occasional
deposits of liquefiable silty sands have been reported at the nearby Bellefonte Nuclear Plant
Site. In the absence of field explorations at the proposed site, the occurrence of the liquefiable
deposits cannot be completely discounted. Site-specific field explorations will need to be
conducted to establish whether soils are predominantly cohesive or whether liguefiable soils
exist. However, even if liquefiable deposits are encountered at the site, the potential for
liquefaction should still be very low because of the low PGA.

The existing seismological information provides an adequate basis for this screening evaluation.
There is the potential for karstification. Sinkholes apparently developed in a nearby area during
the construction of the Bellefonte Nuclear Plant. Explorations would be required to confirm that
such conditions do not occur within the footprint of the proposed site. If thicker deposits of soft
soil occur at the site, as they do in some areas of the Bellefonte Nuclear Plant Site, it may be
difficult to meet allowable settlement and bearing capacity criteria without additional work on
foundation preparation. Additional site explorations will be required to investigate these
conditions. Rock was encountered near the ground surface in some areas within the Belliefonte
Nuclear Plant site, and it is assumed that a similar condition could occur at the proposed site. If
there is a potential for rock near the surface, rock excavation could be required. The rock
excavation is not considered to be a significant design or construction concern because of the
likely type and quality of the rock. Additional explorations will be required to define the location
of rock.

The soil conditions at Bellefonte are assumed to consist of clays. It would not be unreasonable
for these soils to have an allowable bearing pressure of 12,200 kg/m? (2,500 Ibs/ft?); however,
additional exploration will be required to verify conditions. Relative to soil bearing conditions at
the other five sites, this site should have the lowest rating.
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Carisbad, NM

The proposed Carlsbad site has geological and seismological conditions that are generally
suitable for development. Requirements for PGA, ground movement, and fault location will likely
meet design limits, assuming either rock or soil occurs at the site. Even if deep, soft soil
conditions occur, the PGA value at the ground surface is estimated to meet the 0.08 g, criterion.

Conditions for the desirable subcriteria also appear to be met. Liquefaction will not be an issue
because of the prevalence of the deep groundwater conditions and the very low ground
accelerations. Although no recent seismological information was found for the site, information
was available for the WIPP, located approximately 32 km (20 mi) to the east. Detailed
seismological information exists for the WIPP site and much of this could be useful. However,
additional studies will be required for the Carlsbad site.

The potential for karstification at the site appears to be low, based on the geology at the WIPP
site. There is no evidence of karstification at the proposed location, and the topography does
not appear to be consistent with the occurrence of karstification. For these reasons, there does
not appear to be a compelling reason for considering karstification at the site. However, the
Carlsbad caverns are located in the general area, suggesting that further study is warranted.
The potential for rock at or near the ground surface was not determined from the available
information. If rock were to occur, it is expected to be sedimentary in origin, making it relatively
easy to excavate. Soil conditions in the high desert environment are expected to be relatively
good in terms of settlement and bearing support. Additional site explorations will be required to
investigate these conditions. [f settlement and bearing capacity concerns exist, it may be
possible to remove the soft soil if rock is near the ground surface, or to implement some type of
ground improvement method, such as use of stone columns or preloading.

The soil conditions at Carlsbad include sands, silts, and clays. The groundwater tabie is
expected to be deep. For these conditions the allowable bearing capacity should be greater
than 12,200 kg/m? (2,500 Ibs/ft?), but won't be as good as rock. Also, the location of the deep
water table is expected to increase the capacity relative to similar soils with a higher water table.
Because of the expected lower water table, this site was rated slightly higher than the
Portsmouth site.

Eddy County, NM

Geological and seismological conditions at the proposed Eddy County Site appear to be
suitable for development. Requirements for PGA, ground movement, and fault location should
meet design limits, assuming that either rock or soil occurs at the site. Estimated values of PGA
are approximately 0.04 g,.

Conditions for the desirable subcriteria are also met based on the initial screening effort.
Liquefaction will not be an issue because of the very low predicted ground acceleration and the
very deep groundwater conditions. The available seismological information is excellent. Recent
seismic hazard studies have been conducted for the DOE WIPP Site as part of the safety basis
for the WIPP facility (DOE, 2003d). These studies include an evaluation of the probability of
ground shaking and the location of active faults, using the latest seismic hazard assessment
methods.
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There are no reports of karstification in the available literature. Specific studies were conducted
for the WIPP Site to evaluate this potential. The risks of dissolution were dismissed from
consideration at the WIPP Site and, therefore, can be considered similarly for the Eddy County,
New Mexico site. There is a potential for caliche within the depth of foundations. This cemented
soil can usually be excavated with normal excavation equipment. The geology of this
environment should provide low potential for differential settlement and high bearing support
due to the dry conditions. Additional site explorations would be required to confirm these
conditions before site development.

Hartsville, TN

This site appears to have geological or seismological conditions that are suitable for project
development. PGA is acceptable with a value of 0.04 g,, and no active faults were identified
near the site. Ground movements associated with a seismic event could exceed 1 mm (0.04 in)
if the frequency characteristics of the predominant earthquake result in ground motions with a
frequency of less than 5 hertz (Hz). Although this frequency content appears reasonable for this
area, additional evaluations will be required to confirm that this criterion is met.

Geological and seismological conditions at Hartsville suggest that subcriteria requirements will
not cause significant design, construction, or performance concerns. The potential for
liquefaction does not exist because of the prevalence of rock near the ground surface. There is
some seismological information that will serve as good reference material; however, most of the
information dates from the 1980s or before. Because of the prevalence of near-surface rock,
differential settlement is expected to be minimal and bearing support for facilities should be
good.

The only negative features for this site are the potential for Karst topography and the likelihood
of rock excavation. Solution cavities with void heights of up to 3.05 m (10 ft) were noted in
some locations within the project site. These cavities are located relatively near the ground
surface (e.g., 15.2 m (50 ft), and therefore can be filled with grout, once located. The presence
of near-surface rock could result in additional construction costs if excavation into the rock is
required. Detailed geotechnical explorations are recommended to evaluate both of these
issues.

The Hartsville site has rock located close to the ground surface. If the facility is located on
competent rock, bearing capacities should exceed 19,500 kg/m? (4,000 Ib/ft?). This high bearing
capacity is consistent with requirements for the highest rating.

Lea County, NM

The proposed Lea County Site has geological and seismological conditions that appear to be
suitable for development. Requirements for PGA, ground movement, and fault location will likely
meet design limits, assuming that either rock or soil occurs at the site. Estimated values of PGA
are approximately 0.04 g,, even if soil is encountered.

Conditions for the desirable subcriteria are also met based on the initial screening effort.
Liquefaction will not be an issue because of the very low predicted ground acceleration and the
very deep groundwater conditions. The available seismological information is limited to the
recent seismic hazard work completed in the mid-1990s by the USGS; however, in view of the
very low PGA values, the limited information is not considered an issue.
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There are no reports of karstification in the available literature. Mention is made of desolution of
salt beds in the region, which would result in a condition similar to karstification. However, this
potential is not considered an issue at the site. There is a potential for cemented soil (i.e.,
caliche) within the depth of foundations. This cemented soil can usually be excavated with
normal excavation equipment. The geology of this environment normally provides low potential
for differential settlement and high bearing support due to the dry conditions. Additional site
explorations would be required to confirm these conditions before site development.

Portsmouth, OH

The Portsmouth Site also meets the requirements for PGA, since the g, value is 0.05, ground
movement, and faulting. The presence of 9.1 m (30 ft) or more of alluvium lowers its rating
slightly relative to other sites. There is a potential for liquefaction, differential settlement, and
lower allowable bearing values because of the presence of sands, silts, and clays. The
liquefaction potential should not cause any significant design or construction constraints
because of the low levels of design acceleration. While the differential settiement will be
potentially greater and allowable bearing pressure lower than similar design values for other
sites, these conditions could be easily dealt with during design and construction by reducing
foundation pressures used for design or by using a ground improvement method that will reduce
the potential for differential settlement and increase the allowable bearing pressure.

Neither rock excavation nor karstification appear to be issues that have to be considered for this
site. As noted above, rock is located at depths of greater than 9.1 m (30 ft); therefore,
excavations should not encounter rock. The types of rock in the area appear to have a low
potential for karstification.

Only limited seismological information was found for the site. This information indicated that
faults have been identified but the information did not provide an indication of the level and date
of review. Detailed seismicity studies have been conducted for other DOE facilities and,
therefore, future studies should determine if recent detailed information might be available. The
US Geological Survey (USGS) national hazards map served as a basis for this screening effort.
Although the USGS work includes recent information on seismic hazards for the region, it may
not cover some of the site-specific issues that could be important for design.

The soil conditions at Portsmouth comprise interlayers of sands, silts, and clays. These
conditions should result in allowable bearing pressures of at least 12,200 kg/m? (2,500 Ib/ft?) but
less than 19,500 kg/m? (4,000 Ib/ft?). A rating of 7 was selected to reflect the better than
average conditions.

2.1.3.3.4.2 Criterion 2, Size of Plot
The evaluation of this criterion analyzed the site characteristics for:

o Buffer zone from populated areas
s Plant layout on the site compared to the optimal layout

e Future expansion to a 6 million SWU plant (At this time, there is no intention to license,
construct or operate a 6 million SWU plant.)

o Adequate space for construction laydown and shop areas during construction
o Borrow(fill capabilities during site preparation
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Bellefonte, AL

The proposed Bellefonte Site consists of approximately 76 ha (188 acres) owned by the
Jackson County Industrial Development Authority (JCIDA) and 50 ha (123 acres) owned by
individuals who have approached the JCIDA to sell their property. A total of 126 ha (311 acres)
is available for locating the plant. The property has adequate space for a rectangular 600 m
(1,969 ft) by 800 m (2,625 ft) plant footprint, but will not support a rectangular 600 m (1,969 ft)
by 1600 m (5,250 ft) footprint for the plant expansion due to the irregular shape of the property.
However, adequate space is available for the plant expansion with some slight adjustments to
the optimal plant layout. (At this time, there is no intention to license, construct or operate a
greater than 3 million SWU plant.) An inactive railroad spur built for the Beliefonte Nuclear Piant
separates approximately 44.5 ha (110 acres) from the rest of the property, but the spur is owned
by Tennessee Valley Authority (TVA) and should not pose any problem. Although not heavily
populated, some homes are located between the proposed site and the Bellefonte Nuclear Plant
Site. The area surrounding the site is primarily farmland. The site is relatively flat and open
with sufficient access and roads surrounding the property. Little or no borrow or fill will be
required but, if needed, can be accommodated onsite. The site also has more than adequate
space for required construction shops and laydown areas.

Carlsbad, NM

Approximately 162 ha (400 acres) of land is available between the former Beker Industrial
Corporation site and adjacent properties. The available acreage is more than adequate for both
the proposed and expansion plants. However, some adjustment of the plant footprint may be
required for the plant expansion because of the Lone Tree Draw running through the site. (At
this time, there is no intention to license, construct or operate a 6 million SWU plant.) The
surrounding land is used primarily for ranching and is only sparsely populated (less than 25
persons per 2.56 km? (1.0 mi®). The site is flat and open and no borrow or fill will be required.
Sufficient access is provided to the site via the adjacent interstate. The site also has sufficient
space for required construction shops and laydown areas.

Eddy County, NM

The proposed site in Eddy County consists of 130 ha (320 acres) and is the southern half of
Section 8 of Township 22S, Range 31E of the New Mexico Meridian. The site is bordered on
the south by the DOE WIPP Site. The main WIPP access road is on the southeastern edge of
the proposed site. The site is well buffered from residential areas. The closest town is Loving,
New Mexico (population 1,326), which is approximately 29 km (18 mi) from the site. Two
ranches are located within 16 km (10 mi) of the site.

The property readily supports a rectangular 600 m (1,969 ft) by 800 m (2,625 ft) plant footprint
and also supports the rectangular footprint for the expanded plant. (At this time, there is no
intention to license, construct or operate a greater than 3 million SWU plant.) The site is
basically flat and will require minimal borrow/fill. Significant space is available for construction
laydown.
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Hartsville, TN

The proposed Hartsville site is approximately 106 ha (262 acres) consisting of 101 ha (249
acres) owned by the Four Lake Regional Industrial Development Authority and 5.3 ha (13 acres)
currently owned by TVA. The property has adequate space for a rectangular 600 m (1,969 ft)
by 800 m (2,625 ft) plant footprint and can accommodate a rectangular expanded plant layout
with only minimal adjustments along the edge of the footprint. (At this time, there is no intention
to license, construct, or operate a greater than 3 million SWU plant.)

The plant layout is generally rectangular in shape; however, adjustments to facility layout are
required due to the uneven terrain. Borrowf/fill is available on the site. Significant space is
available for construction laydown.

Lea County, NM

The proposed site in Lea County consists of approximately 220 ha (543 acres) in Section 32 of
Township 21S, Range 38E of the New Mexico Meridian. The site is bordered on the south by
New Mexico Highway 234. The property on the east border is WCS and the Wallach Sand and
Gravel Company gravel pits are northwest of the proposed site. The Lea County Landfill is
south of the proposed site, across New Mexico Highway 234.

The site is well buffered from residential areas. The nearest population center is Eunice, New
Mexico, which is about 8 km (5 mi) from the site, and the closest residence is about 4.3 km
(2.63 mi) from the site.

The property readily supports a rectangular 600 m (1,979 ft) by 800 m (2,625 ft) plant footprint
and also supports the rectangular footprint for the expanded plant. (At this time, there is no
intention to license, construct or operate a greater than 3 million SWU plant.) The site is
basically flat and will require minimal borrow/fill. Significant space is available for construction
laydown.

Portsmouth, OH

The proposed Portsmouth Site consists of 138 ha (340 acres) in the northeast quadrant of the
DOE property. Population densities were not calculated, but the site is buffered from populated
areas. No homes or commercial businesses are located on the proposed site or surrounding
DOE property and the nearest population center (Piketon, population of 1,907 in 2000) is
located approximately 8 km (5 mi) from the proposed site. There is adequate space for the
desired 600 m by 800 m (1,969 ft by 2,625 ft) footprint on the site; however, the site’s terrain
has elevation levels with variations greater than 18.3 m (60 ft) in the area of the plant footprint
that could result in modification to the desired layout. Additionally, the footprint of the plant
encroaches upon designated ponds and wetlands, which requires some mitigation or changes
to the plant layout. The site is acceptable for a plant expansion, but the plant layout would
require extensive revision because the site is irregular in shape. Also, an existing firing range
would require removal prior to plant expansion, and the existing ponds/wetlands would have to
be addressed for expansion planning. (At this time, there is no intention to license, construct or
operate a greater than 3 million SWU plant.) The site has adequate space for required
construction shops and laydown areas. Areas for borrow/fill are available, but the probable
plant area could require significant site preparation and balancing of cutffill due to the significant
variations in elevations in the site area.
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2.1.3.3.4.3 Criterion 3, Redundant Electrical Power

The evaluation of this criterion analyzed the electrical power supply system capabitities for the
sites. Specific issues evaluated included:

e Capability to provide total plant power requirements (20 megavolt amperes (MVA) for a 3
million SWU plant (essential criteria) and 40 MVA for a 6 million SWU plant) on separate
feeders for redundancy, quality, and reliability of service. (At this time, there is no
intention to license, construct or operate a greater than 3 million SWU plant.)

s Willingness of the local utility to provide optimal rate structure,
o Willingness of local utility to share in capital cost necessary to provide power to the site.

e High availability rate and willingness of supplier to guarantee quality of service.
Bellefonte, AL

TVA transmission lines are located on the Bellefonte Site. Both the local utility, a cooperative
that receives power from TVA, and TVA have pledged to provide the redundant feeder capacity
for the base plant and the expanded plant. (At this time, there is no intention to license,
construct or operate a greater than 3 million SWU plant.) TVA operates the Browns Ferry,
Sequoyah, and Widows Creek Power Plants that supply power to the area. The highest quality
of power and reliability will be available through the TVA system, especially with the mulitiple
sources of power production. The guaranteed availability of power is greater than 99.5%.
Preferred customer rates are expected based on discussions with the local utility. TVA has
indicated a general willingness to support the proposed plant to the maximum extent. The 161
kV and 450 kV lines through the proposed site will have to be relocated at considerable
expense. TVA indicated willingness to discuss the business arrangement for accomplishing the
tower relocation. TVA and the local utility will supply the required substation. The scoring is
lower at Bellefonte than at Hartsville based upon the fact that an existing transmission line on
the site would have to be relocated at significant expense, and TVA stated their willingness to
cost share, but wanted to negotiate the cost sharing arrangement in the future.

Carilsbad, NM

Xcel Energy would provide power to the Carlsbad site. Redundant power supply appears to be
available, although feeders will have to be provided from the redundant source. Itis unclear
whether the local utility would pay for the construction of the feeder. At the time when the site
was evaluated, no data on quality of power or rate structure was available. Electrical rates in
the area are lower than the national average.

Eddy County, NM

Xcel Energy will provide power to the Eddy County Site. Redundant power supply is available,
although feeders will have to be provided from the redundant source. Existing redundant power
is provided currently to the WIPP. Xcel Energy Company has a 1.8 recovery factor for the Class
A quality power it provides to the WIPP facility. The utility has indicated a willingness to provide
an optimal rate structure, depending upon the commitment from the facility.
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Hartsville, TN

TVA feeders are located on the Hartsville Site. The local utility, a cooperative that receives
power from TVA, with the backing from TVA, has pledged to provide the redundant feeder
capacity for the base plant and the expanded plant. (At this time, there is no intention to
license, construct or operate a greater than 3 million SWU plant.) The highest quality of power
and reliability will be available through the TVA system, which has several production plants
supporting the power grid around the site. The guaranteed availability of power is greater than
99.5%. Preferred customer rates are expected based on discussions with the local utility and
TVA has indicated its willingness to provide the required distribution infrastructure to the site
(i.e., substation, etc.).

Lea County, NM

Xcel Energy will provide power to the Lea County Site and currently supplies power to the
Waste Control Specialists (WCS) disposal facility, which is near the proposed site. Xcel has
stated that they can provide redundant power to the site, which would likely come from a 137
kVA transmission line located some 8 to 11 km (5 to 7 mi) from the proposed site. Xcel
indicated that historically their power availability rate has been greater than 99.5% and they can
supply +5% voltage regulation. The utility has indicated a willingness to provide a favorable rate
structure, depending upon the commitment from the facility.

Portsmouth, OH

The Portsmouth Site is currently supplied electricity by the Ohio Valley Electric Corporation
(OVEC) under a long-term contract that runs through 2005. OVEC operates two coal-fired
power plants (Kyger Creek and Clifty Creek on the Ohio River) that were built for and dedicated
to serving the Portsmouth Site. OVEC has five feeder lines into the Portsmouth Site serving
three substations onsite. However, OVEC has committed all its power capability and can only
provide transmission services to the site. American Electric Power (AEP) is the regional power
provider to the site and is performing an engineering assessment to affirm capability and
reliability to the site. The guaranteed avaitability of power is greater than 99.5%. Initial
indications are that AEP has adequate capability to provide power for the expanded facility and
their records indicate sufficient quality of service. At the time when the site was evaluated, no
data on rate structure was available. AEP operates and maintains the Don Marquis Substation,
which is adjacent to the DOE property and is approximately 3.2 km (2 mi) from the site
proposed for this project. Itis expected that AEP will provide preferred customer rates to the
site, but AEP has not yet completed their evaluation. There is a potential significant expense for
substations/breakers since OVEC currently feeds the site at 345kV and AEP would need to
construct new feeders and substation.
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2.1.3.3.4.4 Criterion 4, Water Supply

This criterion evaluated the capability to provide sufficient water to the plant at a reasonable
cost.

Bellefonte, AL

The Bellefonte Site has sufficient available water supply. The Scottsboro water utility, which
has more than adequate supply from their existing water plant, will provide a nominal 30-cm
(12-in) line to the site for potable water needs. A fire water tank will be provided in or near the
area. A sufficient supply of process water is available from the adjacent Town Creek or can be
provided from wells.

Carlsbad, NM

The Carlsbad Site has sufficient available water supply from nine deep wells; most of their
capacity is currently unused.

Eddy County, NM

The Eddy County Site is adjacent to the WIPP. The Carlsbad City Water System provides
water to the WIPP Site through a water main with a 4.540 L/min (1,200 gal/min) capacity, about
2.27 M m%/yr (600 M gallyr) potential. This capability far exceeds the required usage for the
base enrichment plant design. There are no significant users of the system other than the
WIPP, whose consumption is approximately 1,140 L/min (300 gal/min) for staff use and for
emergency water tanks. The city water line follows the WIPP North Access Road that crosses
the southeast corner of the proposed Eddy County Site. A lateral line from this water main
could be extended easily to the proposed site to provide a more than adequate water supply.

Hartsville, TN

The Hartsville Site has sufficient available water supply. The proposed industrial park at the
TVA site is currently served by an existing nominal 15-cm (6-in) water line and 378,500-L
(100,000-gal) storage tank. However, the utility has funding in place and is planning to upgrade
the existing line to a nominal 200 cm or 25 cm (8 in or 10 in). The utility will also provide a
larger capacity fire-water tank.

Lea County, NM

Water can be supplied to the Lea County Site from the city of Eunice, New Mexico. Eunice
receives its water supply from approximately 32 km (20 mi) away, at Hobbs, New Mexico. A
new water main currently is being instailed to supply water from Hobbs to Eunice. Local officials
estimate that approximately 1,890 L/min (500 gal/min) of water could be supplied from this new
line to commercial/industrial uses such as an enrichment plant. A lateral extension from this
main water line would need to be extended approximately 5.6 km (3.5 mi) to the proposed Lea
County Site.
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Portsmouth, OH

The Portsmouth Site has sufficient water supply and distribution system, but would require a
valve station to provide water to the proposed site. Distance from the tie-in point to the
proposed site is just over 1.6 km (1 mi).

2.1.3.3.4.5 Criterion 5, Environmental Protection

This criterion evaluated a suite of characteristics related to environmental protection and
permitting. Characteristics evaluated are discussed below, under the following headings:

e Existing Characterization Surveys

e Protected Species, Adjacent Protected Properties, Archeological/Cultural Resources
e Environmental Justice

¢ National Pollutant Discharge Elimination System (NPDES) Permits

e Air Permits

¢ Permits to Impact Wetlands and Other Waters of the US or the State

o New Radiological Hazard, Fire Hazard, High Wind Hazard, Ponding Potential, Potential For
Rock/Mud Slides

2.1.3.3.4.5.1 Existing Characterization Surveys
Bellefonte, AL

There are no existing surveys for this site. Some information developed for the TVA Bellefonte
Nuclear Plant, located across an inlet of the Guntersville Reservoir from the site, may be
applicable to the project, but the usefulness of this information is unknown at present.

Carisbad, NM

There are no existing surveys for the Carlsbad Site. Existing information from the WIPP,
approximately 32 km (20 mi) away, may be applicable to the site given the homogeneity of the
landscape in the area. Characterization of the site would be required to support the license
application.

Eddy County, NM

There are no existing surveys for the Eddy County Site. Existing information from the WIPP
facility (adjacent to the site) should be applicable to the site, given the extensive amount of data
collected and homogeneity of the landscape in the area. Characterlzatlon of the site would be
required to support the license application.

Hartsville, TN

The Hartsville Site is within the boundary of the previously proposed nuclear power plant site.
TVA has conducted abundant surveys of the site and this information is available to support the
project. Additionally, an Environmental Assessment was completed in 2002 by TVA for transfer
of the property to the Four Lake Regional Industrial Development Authority.
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Lea County, NM

There are no existing surveys for the site. However, archeological and rare species surveys for
a proposed landfill site immediately south of the proposed project site should be partially
applicable. Studies done for the WCS facility, near the site across the Texas State Line, also
should be applicable, particularly with regard to meteorological data and flora/fauna
characterizations. Site characterization wouid be required to support the license application.
Subsequent to site selection, this site has been characterized.

Portsmouth, OH

Two existing reports that address the area of the existing DOE facility near where the proposed
facility would be sited were reviewed. A DOE report (Evaluation of Site Conditions for 138 ha
(340 acres) of Department of Energy Land, Northeast Portion of the Portsmouth Gaseous
Diffusion Plant, Piketon, Ohio) characterized potential contamination of the proposed site. A
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) characterization
(Quadrant IV RFI Final Report for Portsmouth Uranium Enrichment Plant, Piketon, Ohio) has
been performed for the area near the proposed facility site. However, no characterization or
surveys have been performed for the specific site under consideration. Additional surveys and
characterization will probably be required.

2.1.3.3.4.5.2 Protected Species, Protected Properties, Archeological/Cultural Resources
Bellefonte, AL

The Bellefonte Site comprises abandoned agricultural fields, hayfields, active cropland, old
home sites, and early re-growth woodland. None of the developed and agricultural areas
provide suitable habitat for protected species. The early regrowth woodiand occupies
approximately 1.2 ha (3 acres) in the southeastern corner of the site. The woodland has not
been cleared within the past 10 years and is densely overgrown with brush. It does not provide
suitable habitat for any protected species known to occur in the project vicinity. The intermittent
stream crossing the southern part of the site is too densely overgrown in the sub-canopy layer
to serve as a foraging flight corridor for gray bats. State wildlife management areas (WMAs) are
located along Guntersville Reservoir near the proposed project site.

Portions of the Bellefonte Site lie within historic boundaries of a Cherokee Indian Reservation.
The possibility exists that prehistoric artifacts may be found within the proposed site.
Additionally, two cemeteries are located within the site boundaries. These are small private
cemeteries near the eastern edge of the property that can be avoided during site development.

Carisbad, NM

There are no existing surveys for the Carlsbad Site. Existing information from the WIPP,
approximately 32 km (20 mi) away, indicates that protected species can occur in the area.

Existing surveys for the WIPP indicate that there is a high likelihood for archeological sites in the
general area. Studies at the WIPP site and other studies in the area indicate an average of one
site every 18.2 ha (45 acres) may be encountered. No protected properties are near the
Carlsbad Site.
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Eddy County, NM

There are no existing protected species surveys for the Eddy County Site. Existing information
from the WIPP (WEST, 2002; DOE, 1996) indicate that no protected species occur on the WIPP
Site. Given the homogeneity of the landscape between the proposed site and the WIPP Site
and the narrow habitat requirements for the protected species known to occur in Eddy County, it
is unlikely that protected species occur on this site.

Existing surveys for the WIPP (adjacent to the site) indicate that there is a high likelihood for
archeological isolated occurrences in the general area. Studies at the WIPP Site and other
studies in the area indicate finding an average of one isolated occurrence every 18 ha (45
acres), but no significant or potentially significant sites were found. While it appears unlikely
that significant cultural or archeological resources would exist on the site, site-specific data are
lacking.

No protected properties other than the WIPP Site are near the Eddy County Site.
Hartsville, TN

The 106-ha (262-acre) site proposed for use has been surveyed previously and found to contain
no protected species or potentially suitable habitat for protected species. Potentially suitable
habitat for protected species was identified on other portions of the TVA property, but not within
the proposed site.

The site is adjacent to a Tennessee State Mussel Sanctuary and a United States Army Corps of
Engineers (USACE) Reservoir Reservation. Two additional Mussel Sanctuaries and one State
WMA also occur in the vicinity of the Hartsville Site. The site of a proposed water and sewer
system associated with this project is located within the Hartsville WMA and crosses the Goose
Creek portion of the USACE Reservoir Reservation.

Previous surveys conducted at the site have not identified any archeological or cultural resource
issues for the Hartsville Site.

Lea County, NM

No protected species surveys have been completed for the site. However, surveys completed
for the Lea County Landfill adjacent to the site found no protected species in the area.
Therefore, there should be no protected species issues at the site.

No archeological/cultural resources surveys have been completed for the site. An archeological
survey for the Lea County Landfill Site immediately south of the proposed project site indicate
that the probability of significant archeological sites is low.

No protected properties are near the Lea County Site.
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Portsmouth, OH

Previous studies indicated no known occurrences of protected species and no high quality
potentially suitable habitat for protected species at the proposed site. However, surveys are 6+
years old and new data on the distribution of protected species in Ohio have been developed in
the intervening period. Additionally, the proposed site contains reasonably mature hardwood
forest and a stream corridor, indicative of potentially suitable summer (foraging, roosting, and
maternity) habitat for Indiana bats, a Federally protected species. The US Fish and Wildlife
Service (USFWS) will require additional surveys for Indiana bat (must be completed between

May 15 and August 15, when bats may be rearing young on the site). USFWS also will restrict
timing of tree clearing activities (no tree clearing between April 15 and September 15, when
Indiana bats may reside on or migrate through the site). No additional protected species issues
are known to exist on the site.

Big Beaver Creek lies north of the proposed site and has potential to receive water for
discharges from the proposed facility. Big Beaver Creek is designated a warm water habitat
stream by the State of Ohio, and any discharges to the stream must not result in a lowering of
any of the water quality criteria below that acceptable for a warm water habitat stream. The
Wayne National Forest is near the proposed site to the southeast.

Previous archeological/cultural resource studies conducted on the grounds of the DOE facility
have identified three sites within the boundaries of the proposed site that are potentially eligible
for listing on the National Register of Historic Places (NRHP). These sites include a cemetery
and two historic farm sites. Coordination with the Ohio State Historic Preservation Office will be
required for these sites. Results of Phase Il may lead to listing or recovery/preservation
activities. Additionally, the Ohio State Historic Preservation Office has expressed concern over
whether the historic value of the Portsmouth enrichment facility would be diminished through
transfer of portions of the site from Federal control and development of these areas.

2.1.3.3.4.5.3 Environmental Justice

Subsequent to site selection, an Environmental Justice review for the Lea County, New Mexico
site was performed as described in ER Section 4.11, Environmental Justice. For the purpose of
the alternative site evaluation, detailed Environmental Justice analyses were not performed for
each site.

Bellefonte, AL

The site appears to pose no significant issues in regard to Environmental Justice. A portion of
the site lies within the boundaries of a historic Cherokee Indian reservation and Jackson County
has a higher percentage of Native Americans than the national average. A low-income
manufactured housing residential park is located adjacent to the northeastern boundary of the
site.

Bellefonte is located in Jackson County, Alabama. Jackson County has an 8.1% minority
population, with Native Americans making up 1.8% of the population (twice the national
average). Median household income is $30,791, which is $1 above the state average, and
14.7% of the population lives below the poverty level.
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Based upon the results of a 1997 Environmental Impact Statement (EIS) for the Bellefonte
Nuclear Plant and the 2000 Census, it does not appear that a disparate impact evaluation would
be required.

Carlsbad, NM

The Carlsbad Site is located in a sparsely populated area in Eddy County, New Mexico. Data
collected for the WIPP indicate that the Hispanic population in the local area is above the
national average but lower than the state average. Concerns over impacts to this population
segment may raise Environmental Justice issues at the site.

Eddy County, NM

Data collected for the WIPP Site (DOE, 2001a) included an 80-km (50-mi) radius of influence
(ROI), which encompassed the adjacent Eddy County Site. Within the designated ROI, the
percentage of Hispanics and the percentage of persons living below poverty level were above
the national average and the state averages for New Mexico and Texas. The relative isolation
of the proposed facility should avoid impacts to these population groups.

Hartsville, TN

Analysis conducted by TVA indicated there are no Environmental Justice or socioeconomic
issues for the Hartsville site. There should be no necessity for a disparate impact evaluation.
Hartsville is located in Trousdale and Smith Counties in Tennessee. Trousdale County has a
13.4% minority population and 15.7% of the population living below the poverty level. Median
household income is $27,319 (85% of the state average). Smith County has a 4.6% minority
population and 12.6% of the population living below the poverty level. Median household
income is $32,077, slightly above the state average.

Lea County, NM

Data collected for the WIPP (DOE, 2001a) included an 80-km (50-mi) ROI that included the Lea
County Site. Within the designated ROI, the percentage of Hispanics and the percentage of
persons living below poverty level were above the national average and the state averages for
New Mexico and Texas. The relative isolation of the proposed facility should avoid impacts to
these population groups.

Environmental Report Page 2.1-46 Revision 19



2.1 Detailed Description of the Alternatives

Portsmouth, OH

Previous studies (1990 Census data) at Portsmouth Gaseous Diffusion Plant (PORTS) indicate
no Environmental Justice issues or a need for an evaluation of disparate impact. The
Reindustrialization Environmental Assessment conducted for the DOE facility supports that
there is not a disparate impact. Review of 2000 Census data indicates no substantial changes
from the 1990 Census analysis. Minority populations in Pike County constitute only 3.3% of the
total population. The percentage of the population classified as low income in Pike County is
18.2%, less than 10% above the state average. Average household income in Pike County is
$27,989, which is 78% of the state average. Scioto County has a 5.1% minority population and
21.0% of the population living below the poverty level. Average household income is $25,801
(72% of state average). Jackson County has a 2.1% minority population and 16.4% of the
population living below the poverty level. Average household income is $27,774 (77% of state
average). Ross County has an 8.3% minority population and 14.6% of the population living
below the poverty level. Average household income is $33,580 (93% of state average).

2.1.3.3.4.5.4 NPDES Permits
Bellefonte, AL

An NPDES permit is achievable for this site, but there are constraints. Permitting is handled
through the Alabama Department of Environmental Management (ADEM). ADEM currently, at
the time of alternative site evaluation, was not issuing permits to rivers identified as Class Il in
the State due to a dispute regarding appropriate anti-degradation review. Obtaining an NPDES
permit for this site may be delayed if ADEM has not resolved the dispute regarding
anti-degradation review at the time of filing. Public water supplies are located downstream
along the Tennessee River that may result in more stringent discharge limits and necessitate
some level of pretreatment prior to discharge.

If discharge water can be disposed through municipal sewers, no NPDES permit would be
needed. This would depend on local sewer infrastructure and demand at the time of permitting.

Carilsbad, NM

NPDES permits for construction-related stormwater discharge, industrial stormwater discharge,
and possibly a facility discharge will be required. These permits are obtained through EPA.
There are no identified impediments and obtaining a NPDES permit for this site should be
achievable. However, a potential constraint on permitting could exist related to discharging to a
dry arroyo that does not have flow year round.

Eddy County, NM

NPDES permits for construction-related stormwater discharge, industrial stormwater discharge,
and possibly a facility discharge will be required. There are no identified impediments, and
obtaining an NPDES permit for this site should be readily achievable through USEPA,; the State
of New Mexico does not administer the NPDES program.
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Hartsville, TN

An NPDES permit is achievable for this site, but there are constraints. Permitting is through the
Tennessee Department of Environment and Conservation (TDEC). A Tennessee State Mussel
Sanctuary is adjacent to the site. Two additional Mussel Sanctuaries and one State WMA also
occur in the vicinity of the Hartsville Site. Sensitive aquatic species are likely to be present in
these areas and may result in more stringent discharge limits and necessitate some level of
pretreatment prior to discharge.

If discharge water can be disposed through municipal sewers, no NPDES permit would be
needed. This would depend on local sewer infrastructure and demand at the time of permitting.

Lea County, NM

NPDES permits for construction stormwater discharge, industrial stormwater discharge, and
possibly a facility discharge will be required. While there are neighboring facilities, the facilities
should not constrain the NPDES permit. There are no identified impediments, and obtaining an
NPDES permit for this site shouid be readily achievable through USEPA,; the State of New
Mexico does not administer the NPDES program.

Portsmouth, OH

An NPDES permit is achievable for this site, but there are constraints. Big Beaver Creek
adjacent to the Portsmouth Site is the likely receiving water for discharges and has been
designated a warm water habitat. Any discharges to Big Beaver Creek cannot result in a
lowering of the water criteria supporting its designated use. This may constrain NPDES
permitting and necessitate some level of pretreatment prior to discharge.

Air Permits
All six sites are located in areas that currently attain their designated air quality.
Bellefonte, AL

No air permitting constraints were identified for this site. Permitting is through ADEM. Two
large air discharge sources are located within 16 to 32 km (10 to 20 mi), including Mead
Paperboard (pulp and paper facility), and TVA's Widow's Creek Steam Plant. These are not
expected to affect the permitting effort for the site. Air permits for either a 3 million SWU or 6
million SWU facility should be readily achievable. (At this time, there is no intention to license,
construct or operate a greater than 3 million SWU plant.)

Carlsbad, NM

No air permitting constraints were identified for this site. The proposed site is in an attainment
zone. There are no air emitting facilities nearby. Air permits through the New Mexico
Environment Department should be readily achievable for either a 3 million SWU or 6 million
SWU facility. (At this time, there is no intention to license, construct or operate a greater than 3
million SWU plant.)

Environmental Report Page 2.1-48 Revision 19



2.1 Detailed Description of the Alternatives

Eddy County, NM

The proposed site is in an attainment zone. The only facility nearby is the WIPP, and it is not
expected to affect the permitting effort for the site. Air permits for either a 3 million SWU or 6
million SWU facility should be readily achievable from the New Mexico Environment
Department. (At this time, there is no intention to license, construct or operate a greater than 3
million SWU plant.)

Hartsville, TN

No air permitting constraints were identified for this site. The Hartsville area currently meets its
designated ambient air quality standards. Permits should be obtainable without undue delay.
There are no nearby significant sources that would contribute to air emissions. Air permits for
either a 3 million SWU or 6 million SWU facility should be readily achievable. (At this time, there
is no intention to license, construct or operate a greater than 3 million SWU plant.)

Lea County, NM

There are numerous emission sources (e.g., oil and gas extraction wells, Wallach Concrete,
Inc., etc.) in the county. These existing sources may affect conditions on new air permits
obtained from the New Mexico Environment Department permits for either a 3 million SWU or 6
million SWU facility. (At this time, there is no intention to license, construct or operate a greater
than 3 million SWU plant.)

Portsmouth, OH

No air permitting constraints were identified for this site. The area surrounding the proposed
facility currently meets ambient air quality standards. Air permits through the Ohio
Environmental Protection Agency (OEPA) District Office responsible for Pike County (OEPA
Southeast District Office). Air permits for either a 3 million SWU or 6 million SWU facility should
be readily achievable. (At this time, there is no intention to license, construct or operate a
greater than 3 million SWU plant.)

2.1.3.3.4.5.5 Permits to Impact Wetlands and Other Waters of the US or the State
Bellefonte, AL

There are no wetlands on the site. One intermittent stream crosses near the southern end of
the site. There may be no impacts to this stream during site development. If some relocation of
the stream is required, the surrounding land is currently in agricultural production and there
should be no constraining environmental issues in the relocation process.

Carlsbad, NM

There are no wetlands on the site. Dry arroyos are classified as Waters of the US and the State
in New Mexico. The Lone Tree Draw crosses the western part of the site from southwest to
northeast. This feature would require USACE 404 permitting and State 401 certification. Lone
Tree Draw may constrain site development.
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Eddy County, NM

There are no wetlands or other waters of the United States on the site. Neither a Clean Water
Act Section 404 permit nor a State Section 401 Water Quality Certification will be required to
construct on the site.

Hartsville, TN

There are no jurisdictional waters within the proposed facility site. The presence of a
Tennessee State Mussel Sanctuary adjacent to the site in the Cumberland River may result in
required protective measures for these waters.

Lea County, NM

There are no wetlands or other waters of the United States on the site. A recent survey
determined that an arroyo does not exist at the site. Neither a Clean Water Act Section 404
permit nor a State Section 401 Water Quality Certification will be required to construct on the
site.

Portsmouth, OH

Four wetlands, three ponds, and two streams are located in the vicinity of the proposed project
footprint according to the Reindustrialization Environmental Assessment. However, 1994 aerial
photographs indicate heavy ground disturbance in the area proposed for siting that may have
altered previously existing waters. All existing information is more than 5 years old and new
characterizations and delineations of boundaries of waters are likely to be required to support
permitting.

Based on available information, the proposed project may result in the fill of 0.4 to1.2 ha (2to 3
acres) of waters and relocation of up to 914 linear m (3,000 linear ft) of stream. These impacts
would require an Individual Section 404 permit from the USACE (3 to 6 mos as specified for
Hartsville) and individual antidegradation review by the OEPA (typically 6 mos to 1 yr).

2.1.3.3.4.5.6 New Radiological Hazard, Fire Hazard, High Wind Hazard, Ponding Potential,
Potential for Rock/Mud Slides

Bellefonte, AL

The site is in an area where the construction design is to withstand 112 km/hr (70 mi/hr) winds.
The proposed facility will constitute a new radiological source for the area. There is no
significant fire hazard on or adjacent to the site. There is insufficient fuel load to sustain a major
fire. Due to local topography, there is no potential for ponding at the site. The Bellefonte Site
has no potential for rock or mud slides.
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Carlsbad, NM

The site will be a new radiological hazard. There is no significant fire hazard at the site; the
area is predominately desert scrub, and trees are not present. Desert range land does not
support a sufficient fuel load to sustain a major fire. The proposed site is in an area designated
for buildings designed for 112 km/hr (70 mi/hr) winds. Data collected for the WIPP indicate that
the area has potential for violent convection storms and associated short-term winds, straight-
line or cyclonic, in excess of 112 km/hr (70 mi/hr). Due to local topography, there is no ponding
potential at the site, and there is no potential for rock or mud slides.

Eddy County, NM

The site is adjacent to an existing radiological hazard but that facility (the WIPP) does not
handle uranium hexafluoride (UFs). The proposed project will provide a new radiological hazard
to the area through the handling of a different source of radiation. The proposed site is in an
area designated for buildings designed for 112 km/hr (70 mi/hr) winds. Data collected for the
WIPP indicate the area has potential for violent convectional storms. The WIPP Safety Analysis
Report (DOE, 2003d) indicates a recurrence interval for 132 km/hr (82 mi/hr) winds of every 100
years in southeastern New Mexico, although no winds of this speed or greater velocity have
been recorded. Tornado frequency has been estimated as 1 in every 1,235 years (DOE,
2003d). There is no significant fire hazard. The area is predominately desert scrub, and trees
are absent. Desert range land will burn but does not support a sufficient fuel load to sustain a
major fire. The site topography and soil characteristics do not promote ponding. The topography
is level, and there is no potential for rock/mud slides.

Hartsville, TN

The Hartsville Site is in an area where the construction design is to withstand 112 km/hr (70
mi/hr) winds. Maximum recorded sustained wind speed in the area is 117 km/hr (73 mi/hr). The
proposed facility will constitute a new radiological source for the area. There is a slight fire
hazard, as forested and dense brushy land occurs on and adjacent to the site. As the site will
be maintained, the risk should not be great once the facility is in operation. Due to local
topography, there is no potential for ponding at the site. Also, due to local topography, the
Hartsville Site has no potential for rock or mud slides.

Lea County, NM

The site is near an existing radiological hazard, but that facility (WCS) does not handle UFs. The
proposed project will provide a new radiological hazard to the area through the handling of a
different source of radiation. Additionally, the WCS Site temporarily stores low-level waste and
does not currently provide long-term storage or disposal of radioactive waste. Therefore, the
relative risk from the new facility would be slightly greater than at Eddy County.
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The proposed site is in an area designated for buildings designed for 112 km/hr (70 mi/hr)
winds. The area has potential for violent convectional storms. The WIPP Safety Analysis Report
(DOE, 2003d) indicates a recurrence interval for 132 km/hr (82 mi/hr) winds of every 100 years
in southeastern New Mexico, although no winds of this speed or greater velocity have been
recorded. Tornado frequency in the area has been estimated as 1 in every 1,235 years (DOE,
2003d). There is no significant fire hazard. The area is predominately desert scrub, and trees
are absent. Desert range land will burn but does not support a sufficient fuel load to sustain a
maijor fire. The site topography and soil characteristics do not promote ponding. The
topography is level, and there is no potential for rock/mud slides.

Portsmouth, OH

The Portsmouth Site has site-specific data indicating that maximum winds are 121 km/hr (75
mi/hr, below the threshold of 128 km/hr (80 mi/hr). The site is in an area where the construction
design is to withstand 112 km/hr (70 mi/hr) winds. The proposed facility wili not constitute a
new radiological source for the area. There is a slight fire hazard, as forested land occurs on
and adjacent to the site. As the site will be maintained, the risk should not be great once the
facility is in operation. There is potential ponding at the four wetlands along the northern
boundary of the site and also at the three isolated ponds within the site. Depending onsite
layout, this could impact construction. Due to local topography, the Portsmouth Site has no
potential for rock or mud slides.

2.1.3.3.4.6 Criterion 6, Land Not Contaminated

The evaluation of this criterion analyzed the potential sites for issues associated with land
contamination. All sites met the Go/No Go portion of this criterion and were evaluated for three
key issues:

¢ Level of documentation on contamination that exists on the site

s EXxistence of neighboring air or groundwater plumes

o Potential for future migration of contamination from neighboring sites
Bellefonte, AL

An EIS for the Bellefonte Conversion Project at the nearby Bellefonte Nuclear Plant Site was
completed in October 1997. There are no known plumes affecting the proposed site. However,
two facilities with fairly substantial reported Toxics Release Inventory emissions are located 3.2
to 4.0 km (2 to 2.5 mi) from the proposed site. Several facilities handling chemicals and/or
wastes are located within 3.2 to 4.0 km (2 to 2.5 mi) of the proposed site, but have a very low
potential to present future groundwater contamination and/or air emissions concerns.

Carlsbad, NM

No information is available regarding potential contamination at the site. The proposed site is
the location of a former ammonia/nitrogeneous fertilizer plant and, therefore, has the potential to
contain some existing contamination. However, an existing contamination plume or the
potential for future migration are uniikely because there are no industrial neighbors to the site.
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Eddy County, NM

The current and historical use of the site was/is range land for grazing. Environmental sampling
was conducted as part of the WIPP monitoring and permitting process, and there is no
indication of hazardous or radioactive contamination. Environmental monitoring, including soil
sampling, is performed annually along the southern edge of the proposed site, adjoining the
WIPP, and north, northeast, and northwest of the site. There are no known air or groundwater
plumes within 3.2 km (2 mi) of the site, and no future migration is anticipated from the nearby
WIPP site.

Hartsville, TN

Existing documentation covering the proposed site is available in an EIS and Environmental
Report (ER) from the mid-1970s license application for the Hartsville Nuclear Plant and an
Environmental Assessment completed in March 2002 for transfer of 223 ha (550 acres) at the
TVA site for development as an industrial park. The proposed site is not contaminated and
there are no neighboring plumes. There are no adjoining sites with a potential for future
migration of contamination; however, if new industries locate adjacent to the proposed site in
the industrial park, there is a slight potential for future contamination.

Lea County, NM

The previous use of the site was range land for grazing. Limited environmental data have been
collected at the nearby WCS Site as part of its licensing/permitting process and at the Lea
County Landfill site south of the site as part of its permitting process. There is no indication of
hazardous or radioactive contamination at the proposed site, but environmental sampling data
are not available for the site (at the time of site selection). There are no known air or
groundwater plumes within 3.2 km (2 mi) of the site, and no future migration of contamination is
anticipated from nearby facilities (e.g., WCS, Lea County Landfill and Wallach Quarry) within 3.2
km (2 mi).

Portsmouth, OH

An RFI has been performed near this site and limited additional characterization was performed
at the site for transfer of the property. Minimal soil and groundwater contamination was
detected during these investigations. Currently, the OEPA and DOE disagree whether the
property is contaminated and this difference in opinion has affected the transfer of the proposed
site to the Southern Ohio Development Initiative (SODI) and will prevent transfer of the
proposed site to any party until the matter is resolved. This site also scores lower because of a
firing range isolated in the middle of the site with the potential of lead-contaminated soil, as well
as a low potential for neighboring plumes and future migration from the adjacent sanitary landfill
and other USEC facilities at the DOE site.
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2.1.3.3.4.7 Criterion 7, Discharge Routes

This criterion identified whether waste water and stormwater could be easily disposed and any
necessary controls could be easily implemented. An additional aspect of this criterion was
whether other nuclear waste streams were located in the area and if those waste streams could
be easily differentiated from that of the proposed facility.

Bellefonte, AL

There are no existing NPDES-permitted discharges at the proposed site, although there are
NPDES-permitted discharges at the neighboring TVA Bellefonte Plant Site. At the time of
alternative site selection, the State was not issuing NPDES permits to rivers identified as Class
Il in the State, e.g., Tennessee River, due to a dispute regarding appropriate anti-degradation
review, but this issue was expected to be resolved in the near future. Public water supplies are
located downstream along the Tennessee River that may result in more stringent discharge
limits. Stormwater runoff should be easy to control and discharge from the facility. There are
no radiological waste streams in the area.

Carisbad, NM

There are no existing NPDES-permitted discharges at the proposed site. Stormwater runoff
should be easy to control and discharge from the facility. However, there is nowhere to
discharge process wastewater other than a dry arroyo, which could be a permitting concern.
There are no existing radiological waste streams that may need to be differentiated from the
facility waste stream.

Eddy County, NM

There are no existing NPDES-permitted discharges at the proposed site. Stormwater runoff
should be easy to control and discharge from the facility. There are no existing radiological
waste streams that may need to be differentiated from the facility waste stream. The only
discharge from the adjacent WIPP Site is to lined, evaporative sewage lagoons.

Hartsville, TN

There are no existing NPDES-permitted discharges at the proposed site. Stormwater runoff
should be easy to control and discharge from the facility, but there may be potential restrictions
on process discharges because of the mussel sanctuary in the Cumberland River. There are no
radiological waste streams in the area.

Lea County, NM

There are no existing NPDES-permitted discharges at the proposed site. Stormwater runoff
should be easy to control and discharge from the facility. There are no existing radiological
waste streams that may need to be differentiated from the facility waste stream. The only
discharge at the nearby WCS Site is to an onsite ditch that only extends approximately 460 m
(500 yd) within their property on the Texas side.
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Portsmouth, OH

There are NPDES-permitted waste water discharges in the area, but not on the proposed site.
However, since all existing NPDES permits are issued to USEC, it is unlikely USEC would
readily accommodate the proposed facility discharge requirements. Stormwater runoff should
be easy to control and discharge from the facility. The nearby landfill may result in groundwater
contamination that could be difficult to differentiate from the waste stream of the proposed
facility. However, with the groundwater flow patterns beneath the proposed site, it is presumed
that the facility would be able to locate discharge points such that discharges could be generally
isolated from the nearby landfill.

2.1.3.3.4.8 Criterion 8, Proximity to Hazardous Operations/High Risk Facilities

The evaluation of this criterion established the risk to the proposed facility from any nearby
facilities. For analysis purposes, extant nuclear-related facilities were not considered a
detriment.

Bellefonte, AL

There are no large hazardous chemical storage or handling facilities within 8 km (5 mi) of the
proposed site. There are no major propane distribution pipelines within 3.2 km (2 mi) of the site.
The Bellefonte Site is within 8 km (5 mi) of the Scottsboro Airport, but this facility has no
commercial flights. Madison County Airport (nearest commercial airport) is more than 48 km (30
mi) away. The site is not within the general emergency area of any hazardous operations
facility. There are no existing facilities that are expected to impact the air quality of the
proposed site.

Carisbad, NM

No major propane pipeline or any hazardous chemical storage or handling facilities was
identified within 3.2 km (2 mi) and 8 km (5 mi), respectively, of the Carlsbad Site; although a
natural gas transmission facility is within 4.8 km (3 mi). The site is located within 16 km (10 mi)
of the Carisbad Airport, which has limited commercial flights. The site is not within the general
emergency area of any nearby hazardous operations facility. A natural gas transmission facility,
located within 4.8 km (3 mi) of the site, has major source air emissions (nine stacks) that could
impact the air quality of the proposed site.

Eddy County, NM

There are no facilities storing or handiing large quantities of hazardous chemicals within 8 km (5
mi). However, the adjacent WIPP Site handles large quantities of transuranic wastes. There are
no major propane pipelines within 3.2 km (2 mi) of the site, although a high-pressure gas line
runs through the WIPP Site, approximately 0.8 km (0.5 mi) south of the site. There are no
commercial airports within 16 km (10 mi), and the site is not located in a general emergency
area. Other than the WIPP facility, there are no facilities within 8 km (5 mi) that would provide a
nearby emissions source that could potentially affect air quality.
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Hartsville, TN

There are no hazardous chemical storage or handling facilities within 8 km (5 mi) of the
proposed site, but there are two natural gas small pump stations within 3.2 km (2 mi). There are
no major propane distribution pipelines within 3.2 km (2 mi) of the site. The nearest airport with
commercial traffic is more than 48 km (30 mi) away. The site is not within the general
emergency area of any hazardous operations facility. There are no facilities that would provide a
nearby emissions source that may affect air quality.

Lea County, NM

There are no facilities storing or handling large quantities of hazardous chemicals within 8 km
(5 mi). However, the nearby WCS Site treats and disposes hazardous wastes and treats and
temporarily stores low-level radioactive and low-level mixed wastes. There are no major
propane pipelines within 3.2 km (2 mi) of the site. There are no commercial airports within 16
km (10 mi), and the site is not located in a general emergency area. Neighboring industry, e.g.,
Wallach Concrete, Inc., oil and gas extraction wells, etc., have particulate and organic
emissions that could potentially have a negative impact on air quality at the proposed facility. A
25.4-cm (10-in) diameter, underground carbon dioxide pipeline, running southeast-northwest,
traverses the site. The pipeline is owned by Trinity Pipeline, LLC. The pipeline conveys CO, at
a pressure of 13.8 N/mm? (2,000 Ibs/in®) and has an accident exclusion zone of 320 m

(1,050 ft). The pipe will need to be rerouted because of the exclusion zone. The rerouted
pipeline will be of a safety concern.

Portsmouth, OH

No large hazardous chemical storage or handling facilities were identified within 8 km (5 mi) of
this site. No large propane pipelines are within 3.2 km (2 mi) of the site. The TETCO interstate
propane distribution line is more than 3.2 km (2 mi) north of the site. Portsmouth is within 12.9
km (8 mi) of the Pike County Airport, but this airport does not have commercial flights. The site
is not within the general emergency area of any hazardous operations facility. There are no
nearby facilities that could potentially impact the air quality.

2.1.3.3.4.9 Criterion 9, Ease of Decommissioning

The evaluation of this criterion analyzed potential sites for characteristics that would make
demolition and decommissioning more difficult. All sites score high for this criterion, although
the existing DOE site could slightly complicate decommissioning at the Portsmouth Site. With
proper controls, stormwater can be managed acceptably at all sites. No issues with property
transfer and redevelopment or residual contamination are expected. The proximity to other
sources of radioactivity (i.e., landfill, etc.) on the existing DOE site would need to be addressed
and could complicate a demonstration that unrestricted use release criteria have been achieved
during decommissioning.
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2.1.3.3.4.10 Criterion 10, Adjacent Sites’ Medium-/Long-Term Plans

The evaluation of this criterion analyzed the potential that construction activities adjacent to
sites would cause nuisance issues, including noise, dust, and traffic.

Bellefonte, AL

TVA completed a Final Environmental Impact Statement (FEIS) in 1997 for conversion of the
nearby Bellefonte Nuclear Plant to a fossil-fueled power plant; however, TVA is not planning to
move forward with this conversion in the near future. However, if they do move forward,
nuisance issues should be temporary. No additional development adjacent to the proposed site
is anticipated at this time.

Carisbad, NM

Little future development surrounding the site is anticipated during the next 10 years; therefore,
no nuisance issues associated with construction activities adjacent to the site are anticipated.

Eddy County, NM

Little or no future development activity is anticipated in the area surrounding the site during the
next 3 to 5 years; therefore, no nuisance issues associated with construction activities adjacent
to the site are anticipated.

Hartsville, TN

TVA designated 223 ha (550 acres) of their Hartsville Nuclear Plant site for an industrial park.
The proposed site is only approximately 106 ha (262 acres). The local development
organization plans to develop the remaining acreage. Because the remaining acreage could
house a number of different industries, the nuisance issues could be sporadic over an extended
period of time; however, for the most part, the nuisance issues are not anticipated to be
significant. If the remaining acreage is developed over a fairly short period of time, there could
be negative impacts on the adjacent small roads due to increased traffic.

Lea County, NM

Construction activities are anticipated to continue at the neighboring facilities, e.g., Wallach
Concrete, Inc., Lea County Landfill, and the WCS Landfill; and these activities could cause
nuisance issues, such as dust. However, minimal noise and traffic issues are anticipated as a
result of these ongoing activities.

Portsmouth, OH

At the Portsmouth Site, future development is expected and being encouraged through the DOE
Reindustrialization Program and the SODI. Nuisance issues will likely be moderate, due to the
large extent of the PORTS site. Possibility exists for a new gas centrifuge enrichment facility to
be built by USEC on the DOE property.
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2.1.3.3.4.11 Criterion 11, Political Support

This criterion evaluated advocacy of local community, State and Federal officials; willingness to
provide incentives and tax breaks; commitment to provide assistance in obtaining permits; and
sharing of costs for infrastructure and road improvements.

Bellefonte, AL

The local and State governments were very positive in 1997 for the possible tritium project at
the TVA Bellefonte Site and have indicated strong support for the proposed facility. The State
has also indicated their willingness to help in obtaining necessary permits. TVA has also
indicated their support for any site in the TVA region and has stated they will work to support
development around the Bellefonte Site. State incentives are available for new industry in the
area. To date, the incentives are in accordance with normal State practices. There is good
road access to the proposed site around the entire perimeter and road improvements are not
needed.

Carisbad, NM

The local and State governments have indicated strong support for the proposed facility and
assistance from the State in obtaining necessary permits is anticipated. State incentives are
available for new industry in the area in accordance with statutory authorization signed by the
Governor of New Mexico in March 1999. These incentives could include tax reductions for a
uranium enrichment facility. There is good road access to the proposed site, and road
improvements are not needed. The State has also indicated its willingness to help in obtaining
necessary permits.

Eddy County, NM

The local and State governments have indicated strong support for the proposed facility. Strong
support also has been expressed by members of the New Mexico Congressional Delegation.
State incentives are available for new industry in the area in accordance with statutory
authorization signed by the Governor of New Mexico in March 1999. These incentives could
include tax reductions for a uranium enrichment facility. There is good road access to the
proposed site, and minimal road improvements are needed. The State has also indicated its
willingness to help in obtaining necessary permits.

BLM must complete the NEPA process before the site could be made available. The outcome of
this process is uncertain. The overall duration of the process is also unknown. If the process
was to take a significant amount of time, it could impact the economic analysis for the uranium
enrichment plant.
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Hartsville, TN

During the siting study, prior to announcement of the proposed site, the local and State
governments and TVA indicated strong support for the proposed facility. The State also
indicated its willingness to help in obtaining necessary permits. However, subsequent to initial
site selection, conditions at the Hartsville Site indicated that there was no longer any political
advocates for the site, and local officials either opposed siting the facility in Hartsville or withhold
their positions pending submittal of the license application. Initiaily, incentives were available for
new industry in the area in accordance with normal State practices. There now appears to be

- only minimal state incentives for the facility, and no local incentives.

Revenue generated by LES for the enrichment of uranium will not be exempt from the gross
receipts tax in Tennessee and would be taxed at a rate of 7% for the state and 2.25% for the
local government. In some other states, these revenues are tax exempt or taxed at a lower rate
than Tennessee. Also, Tennessee would impose a resources excise tax on special nuclear
material at a rate of $1.30 cents per separative work unit. Other states either do not impose a
resource excise tax or base the tax on the amount of natural resources the plant consumes.
Tennessee, in addition, assesses franchise and business taxes, whereas some other states do
not or assess a minimal flat fee. Likewise, the current condition is such that there is no
cooperation in permitting. Impediments to zoning of the site to allow for construction of the new
enrichment facility have been raised by local officials.

Good access to the site is available. Minimal improvements to the surrounding access roads
are needed.

Lea County, NM

The local and State governments have indicated strong support for the proposed facility. Strong
support also has been expressed by members of the New Mexico Congressional Delegation.
State incentives are available for new industry in the area in accordance with statutory
authorization signed by the Governor of New Mexico in March 1999. These incentives could
include tax reductions for a uranium enrichment facility. There is generally good road access to
the proposed site, with minimal road improvements needed. The State has also indicated its
willingness to help in obtaining necessary permits.

Portsmouth, OH

The Portsmouth Site has outstanding support by local officials, State officials (including the
Governor), and U. S. Senators. DOE signed an agreement with USEC on June 17, 2002, that
gives USEC a right of first refusal for any use of DOE property at the Portsmouth reservation.
LES assessed this agreement and significantly lowered the advocacy by DOE, the land owner.
The DOE has funds available in the amount of $10,000 per employee for payment to firms who
hire employees displaced from the DOE site. Additional funds are available to train these
workers. The State has committed to tax breaks and incentives. State officials have also
committed to prioritizing support for obtaining required construction and operating permits. LES
will most likely be required to pay for improvements to the access road to the site, especially in
regards to entrance portals that separate workers from entrance to the remainder of the DOE
reservation and USEC facility.
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2.1.3.3.4.12 Criterion 12, Public Support

This criterion evaluated support of the local communities and various labor groups for the
project at the time of site selection.

Bellefonte, AL

Strong community support is anticipated for proposed facility as evidenced by strong support of
the proposed tritium facility in 1997. The area is non-union and labor does not speak as one
voice. However, indications are that labor groups will be strong advocates.

Carlsbad, NM

Strong community support is anticipated for the proposed facility as evidenced by the strong
support for the WIPP. Similarly, labor groups would also be expected to support the facility
location in Carlsbad.

Eddy County, NM

Strong community support is anticipated for the proposed facility, as evidenced by the strong
support for the WIPP and the proposed new Plutonium Production Pit Facility. Based on past
experience with other nuclear facilities proposed for sites in the county, community leaders
expect that labor groups will support the facility location in Eddy County. However, due to the
status of the siting study, contact with the community has been limited.

Hartsville, TN

During the siting study, prior to announcement of the proposed site, discussions with various
community representatives were generally positive. However, a citizens opposition group has
been formed. Acceptance by the local community and business community is currently
questionable and there is indication that the business community has mixed support for the LES
enrichment plant. Subsequent to site selectlon the labor unions in the general area confirmed
strong support for this project.

Lea County, NM

Strong community support is anticipated for the proposed facility. This strong community
support was subsequently confirmed following site selection (NRC, 2003f). General discussions
with various community representatives have been positive and have indicated that labor
groups would also be expected to support the facility location in Lea County. However, due to
the status of the siting study, contact with the community has been limited.

Portsmouth, OH

The communities around the Portsmouth Site all appear supportive of the plant and would
probably become advocates. Initial discussions with labor groups (Paper, Allied-Industrial,
Chemical and Energy Workers International Union [PACE] and the Tri-States Building Council)
indicate that they will support the plant being located at the Portsmouth Site.
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2.1.3.3.4.13 Criterion 13, On or Near an Existing Nuclear Facility

This criterion evaluated whether the proposed site was located on or near a nuclear facility with
an existing or previous NRC license. The Portsmouth Site is located at a nuclear facility with an
existing NRC certification. The Bellefonte Site is located adjacent to a nuclear facility with an
existing NRC construction permit. The Carlsbad Site is not located on or near a nuclear facility
with an NRC license. The Hartsville Site is located on property that previously held an NRC
construction permit for a nuclear power station. The Eddy County Site adjoins the DOE WIPP
Site. Although the WIPP facility is not licensed by the NRC, the facility went through a stringent
NEPA, as well as regulatory permitting, process prior to initiating underground disposal of
transuranic wastes. The Lea County Site is near the WCS Site, which has a radioactive
materials license from a NRC Agreement state, Texas, as well as various regulatory permits.

2.1.3.3.4.14 Criterion 14, Moderate Climate

Evaluation of the criterion for moderate climate included consideration of the annual mean,
average low, and average high temperatures; annual average rainfall; frequency of heavy
precipitation; annual average snowfall; average number of days with 2.5 mm (1 in) or more of
snow on the ground; ice and sleet potential; and the potential for tornadoes and/or hurricanes.

Bellefonte, AL

The annual mean temperature for the Bellefonte Site is 15°C (59°F), with monthly mean high
and low temperatures of 26.1°C (79°F) and 3.89°C (39°F), respectively. The Bellefonte Site is
in a region of moderate precipitation, receiving an annual average of 145 cm (57 in), with an
annual average of 10 cm (4 in) of snow and very low potential for ice or sleet. The area has a
very low tornado potential, and hurricanes do not occur in the area. Lost construction or outdoor
operational days are anticipated to be moderate (less than 15 days per year).

Carlsbad, NM

The annual mean temperature for the Carlsbad area is 16.1°C (61°F), with monthly mean high
and low temperatures of 25.6°C (78°F) and 8.33°C (47°F), respectively. The Carlsbad Site is in
an arid region, with average annual rainfall of 41 cm (16 in) and very low potential for snow, ice
or sleet. Although severe thunderstorms with heavy rainfall do occur in the area, the storms are
usually of short duration. The area has a very low tornado potential, and hurricanes do not occur
in the area. Lost construction or outdoor operational days are anticipated to be minimal.

Eddy County, NM

The annual mean temperature for southeast New Mexico, based on data for Carlsbad, is 16°C
(61°F), with monthly mean high and low temperatures of 26°C (78°F) and 8°C (47°F),
respectively. The Eddy County Site is in an arid region, with average annual rainfall of 41 cm
(16 in) and very low potential for snow, ice, or sleet. Although severe thunderstorms with heavy
rainfall do occur in the area, the storms are usually of short duration. The area has a very low
tornado potential, and hurricanes do not occur in the area. Lost construction or outdoor
operational days are anticipated to be minimal.
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Hartsville, TN

The annual mean temperature for the Hartsville site is 15°C (59°F), with monthly mean high and
low temperatures of 25°C (77°F) and 3.3°C (38°F), respectively. The Hartsville site is in a
region of moderate precipitation, receiving an annual average of 140 cm (55 in), with an annual
average of 25 cm (10 in) of snow. On average, 2.5 cm or more (one or more in) of snow are on
the ground for 5 days per year. In addition, the site has the potential for occasional ice or sleet
during the winter. The area has a very low tornado potential, and hurricanes do not occur in the
area. Lost construction or outdoor operational days are anticipated to be moderate (less than
15 days per year). :

Lea County, NM

The annual mean temperature for southeast New Mexico, based on data for Carlsbad, is 16°C
(61°F), with monthly mean high and low temperatures of 26°C (78°F) and 8°C (47°F),
respectively. The Lea County Site is in an semi-arid region, with average annual rainfall of
approximately 40 cm (16 in) and very low potential for snow, ice, or sleet. Although severe
thunderstorms with heavy rainfall do occur in the area, the storms are usually of short duration.
The area has a very low tornado potential, and hurricanes do not occur in the area. Lost
construction or outdoor operational days are anticipated to be minimal.

Portsmouth, OH

The annual mean temperature for the Portsmouth Site is 11.7°C (53°F), with monthly mean high
and low temperatures of 23.9°C (75°F) and 12.22°C (28°F), respectively. The Portsmouth Site
is in a region of moderate precipitation, receiving an annual average of 102 cm (40 in). The site
is in an area with a frequency for rainfall of greater than 2.5 cm (1 in) per day 4 to 12 days per
year. The average annual snowfall for the Portsmouth area is 51 cm (20 in) and there is a
potential for occasional ice or sleet during five winter months. The site is in an area where 2.5
cm (1 in) of snow or more could be expected on the ground for 12 to 25 days per year. The
area has a very low tornado potential, and hurricanes do not occur in the area. Lost construction
or outdoor operational days are anticipated to be moderate (approximately 15 days per year).

2.1.3.3.4.15 Criterion 15, Availability of Construction Labor Force

This criterion evaluated availability of sufficient craft labor, the potential for competing with other
large projects in the area for construction craft, support by the labor organizations in
establishing this project for preferential commitment of resources, availability of craft
apprenticeship programs, and the support of labor to use travelers as needed to staff peak
construction periods.

Bellefonte. AL

The labor force in the area of the Bellefonte site is non-union and provided by building
contractors. Labor statistics indicate sufficient labor availability. Indications are that labor
groups will be strong advocates. There are currently no planned competing projects.
Apprenticeship programs are not readily available because the labor force is non-union;
however, contractors will train resources as necessary to accomplish the work. Contractors can
hire travelers as appropriate from any surrounding area.
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Carlsbad, NM

Since the Carlsbad area may not have sufficient local craft labor to support the construction,
other construction workers wouid come from outside the area (from either 274 km (170 mi)

away in El Paso or 443 km (275 mi) away in Albuquerque). There are currently no planned
competing projects, but the labor pool is weaker than the other sites, even without a competing
project. The support for the project by local workers is anticipated to be positive. Information to -
evaluate labor support and apprenticeship programs was not readily available. There is support
for travelers, since most of the construction workers will come from outside the area.

Eddy County, NM

The Eddy County area does not have sufficient local craft labor to support the construction, and
the majority of construction workers would come from outside the area (El Paso, Albuquerque,
Andrews, etc.) — which is typical for the oil industry in this area. There are currently no planned
competing projects. The support for the project by local workers has not been determined by
contact with labor representatives, but is expected to be positive. Information to evaluate
apprenticeship programs was not readily available. There is support for travelers, since most of
the construction workers will come from outside the area. It is expected that construction craft
would be well qualified due to the requirements of the oil industry in the area.

Hartsville, TN

The labor force in the area of the Hartsville Site is non-union and provided by building
contractors, support is expected to be positive. Labor statistics indicate sufficient labor
availability. There are currently no planned competing projects. Apprenticeship programs are
not readily available because the labor force is non-union; however, contractors will train
resources as necessary to accomplish the work. Contractors can hire travelers as appropriate
from any surrounding area.

Lea County, NM

Since the Lea County area may not have sufficient local craft labor to support the construction,
other construction workers would come from outside the area (El Paso, Albuquerque, Andrews,
etc.) — which is typical for the oil industry in this area. There are currently no planned competing
projects. The support for the project by local workers has not been determined by contact with
labor representatives, but is expected to be positive. Information to evaluate apprenticeship
programs was not readily available. There is support for travelers, since most of the
construction workers will come from outside the area. It is expected that construction craft
would be well qualified due to the requirements of the oil industry in the area.

Portsmouth, OH

There appears to be sufficient craft resources and skills to construct the plant at the Portsmouth
site. There are no identified competing projects at this time, but USEC has indicated that they
may build a centrifuge plant at the site. Apprenticeship programs exist and the Tri-States
Building Council encourages support of the programs by contractors and plant owners. The Tri-
State Building Council would consider support of travelers on an as needed basis.
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2.1.3.3.4.16 Criterion 16, Availability of Skilled and Flexible Workforce for Plant Operations

This criterion evaluated the availability of sufficient skilled labor force to operate the plant, the
availability and support of technical schools or trade schools to train qualified candidates, and
the operating organizations’ support for multi-tasking of employees. Employee multi-tasking
refers to employee’s ability to perform general job functions rather than a single job function.

Bellefonte, AL

There is a sufficient labor pool to support plant operations; however, it is expected that few in
the labor force have worked in a nuciear facility. There is a technical school adjacent to the site,
which has indicated their support, including use of facilities and/or faculty for training and
qualification of workers. In addition, a community college is located nearby. Multi-tasking of
employees appears to be acceptable.

Carilsbad, NM

The labor pool in the immediate vicinity of the Carlsbad Site may not have sufficient resources
to support the requirements for operating the plant; however, the surrounding labor pool is
sufficient. There are trained nuclear workers at the WIPP; however, the skill set required is
different for the two facilities. A major university, other post-secondary schools, and a
technology training center in Carlsbad are available to assist with training and qualification of
workers. Support for multi-tasking of employees is unclear.

Eddy County, NM

The labor pool in the immediate vicinity of the Eddy County Site may not have sufficient
resources to support the requirements for operating the plant; however, the surrounding labor
pool is sufficient. There are trained nuclear workers at the WIPP; however, the skill set required
is different for the two facilities. A major university, other post-secondary schools, and a
technology training center in Carlsbad are available to assist with training and qualification of
workers. Multi-tasking of employees appears to be acceptable.

Hartsville, TN

There is a sufficient labor pool at or near the Hartsville Site to support plant operations;
however, it is expected that few in the labor force have worked in a nuclear facility. A technical
school is located within a few miles of the proposed site and is available for use in training of
workers. The local development organization indicates that the technical school will provide
space and faculty as appropriate to assist in development of the industrial park. Multi-tasking of
employees appears to be acceptable.
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Lea County, NM

The labor pool in the immediate vicinity of the Lea County Site may not have sufficient
resources to support the requirements for operating the plant; however, the surrounding labor
pool is sufficient. There are a small number of trained nuclear workers at the nearby WCS
disposal facility, and workers from the WIPP may be available to support the operations staff.
However, the skill set required is different for this facility than for an enrichment plant. Major
universities and other post-secondary schools are located in Midland-Odessa and Lubbock,
while a local junior college in Hobbs is available to assist with training and qualification of
workers. Multi-tasking of employees appears to be acceptable.

Portsmouth, OH

There is a sufficient qualified labor pool at or near the Portsmouth Site to support plant
operations. A significant number of operations personnel were laid off by USEC as a result of
cessation of enrichment activities at the site. These workers are well qualified and have been
formally qualified to work on several nuclear watch stations that would be relevant to operating
positions at the new plant. Training centers and technical schools are available in the area to
assist in training and qualification programs. The DOE also has funding available to help defray
the costs of training displaced workers from PORTS. This funding can be used at the technical
schools. Multi-tasking of employees is not the norm, but would be considered on a case-by-
case basis.

2.1.3.3.4.17 Criterion 17, Extant Nuclear Site

Evaluation of the criterion for Extant Nuclear Site included consideration of several subcriteria,
including supply chain integration and optimization through co-location with a fuel fabricator
and/or UF¢ production facility, availability of existing nuclear and non-nuclear infrastructure, and
availability of specialized technical resources that can be utilized on a limited basis.

Bellefonte, AL

The proposed site is not co-located with a fuel fabricator or UFg production facility, nor is the
proposed site co-located on or near an existing nuclear facility. The proposed site is located
essentially adjacent to the TVA Bellefonte Nuclear Plant site; however, there is no nuclear
infrastructure at the proposed site or adjacent Bellefonte Nuclear Plant that could be utilized and
only limited available non-nuclear infrastructure (i.e., utilities). There are no specialized nuclear
resources nearby; however, there is a technical school and community college nearby that
could provide specialized technical resources. Specialized nuclear resources might be available
to the facility from TVA nuclear plants in northern Alabama and east Tennessee and/or the DOE
facilities in Oak Ridge, Tennessee.
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Carilsbad, NM

The proposed site is not co-located with a fuel fabricator or UFg production facility, nor is the
proposed site located on or near an existing nuclear facility. This site is located farthest from
existing fuel cycle facilities of the four sites. The proposed site is situated approximately 32 km
(20 mi) from the WIPP site; however, there is no nuclear infrastructure at the proposed site or
the WIPP that could be utilized, and only limited available non-nuclear infrastructure (i.e.,
utilities). Specialized nuclear resources might be available from the WIPP or Los Alamos, but
they may be limited and may not include the required skill sets. There is a major university,
other post-secondary schools, and a technology training center in Carlsbad that could provide
specialized technical resources.

Eddy County, NM

The proposed site is not co-located with a fuel fabricator or UFg production facility. The site is
located over 1,600 km (1,000 mi) from any existing fuel cycle facilities. The proposed site is
situated adjacent to the WIPP, which is a transuranic waste disposal facility, and some nuclear
infrastructure could be shared between these facilities. Only limited non-nuclear infrastructure is
available (i.e., utilities). Specialized nuclear resources might be available from the WIPP or Los
Alamos. There is also a university, other post-secondary schools, and a technology training
center in Carlsbad that could provide specialized technical resources.

Hartsville, TN

The proposed site is not co-located with a fuel fabricator or UF¢ production facility, nor is the
proposed site co-located on or near an existing nuclear facility. It is located at a site that
previously sought and received a construction permit from the NRC. The proposed site is
located on the TVA Hartsville Nuclear Plant site; however, there is no nuclear infrastructure at
the proposed site that could be utilized and only limited available non-nuclear infrastructure (i.e.,
utilities). There are no specialized nuclear resources nearby; however, there is a technical
school nearby that could provide specialized technical resources. Specialized nuclear
resources might be available to the facility from TVA nuclear plants in east Tennessee and/or
the DOE facilities in Oak Ridge, Tennessee.

Lea County, NM

The proposed site is not co-located with a fuel fabricator or UFg production facility. This site is
located over 1,600 km (1,000 mi) from any existing fuel cycle facilities. The proposed site is
situated near the WCS disposal facility, which has a radioactive materials license from the State
of Texas and a minimal nuclear infrastructure to support low-level waste storage. Only limited
non-nuclear infrastructure is available (i.e., utilities). Specialized nuclear resources might be
available from the WIPP or Los Alamos. There also are universities in Midland-Odessa and
Lubbock and a Junior College in Hobbs, New Mexico that could provide specialized technical
support to the site.
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Portsmouth, OH

Although not co-located with a fuel fabricator or UF production facility, the Portsmouth Site is
co-located at a nuclear facility (i.e., uranium enrichment facility). A wide range of existing
nuclear infrastructure is located at the DOE site, but most are currently under lease to the USEC
through 2004. A wide range of existing non-nuclear infrastructure is located at the DOE site but,
again, most is currently under lease to USEC through 2004. However, DOE retains
responsibility for an existing sanitary landfill, construction spoils disposal area, and borrow
areas, which might be available to LES to utilize during construction activities. Limited
specialized technical resources are available through DOE and/or DOE’s subcontractor under
personal services agreements; these resources are primarily related to waste transportation and
disposal. Laid-off USEC technical resources might also be available but would probably have to
be hired or contracted individually.

2.1.3.3.4.18 Criterion 18, Availability of Good Transportation Routes

Evaluation of this criterion considered access to railroads (distance to a railhead, and whether a
railhead was available), controlled-access highways or interstates, and navigable waterways;
capacity of the existing roads to handle the construction and operations traffic; and optimum and
efficient transportation routes to fuel fabrication and UF¢ production facilities.

Bellefonte, AL

A Norfolk Southern Railroad runs within 1.6 km (1 mi) of the proposed site and an existing rail
spur runs through the site to the Bellefonte Nuclear Plant site. However, the spur would need to
be upgraded or a new one constructed. The nearest controlled-access highway (US-72) runs
adjacent to the site, along the northern side of the property. The nearest interstate access (I-24)
is approximately 48 km (30 mi) to the northeast. In addition to the excellent access to
controlled-access roads, the Tennessee River is navigable with barge access within
approximately 3.2 km (2 mi) (at TVA’s Bellefonte Nuclear Plant site). The existing roads around
the site can handle additional construction and operations traffic/load. The proposed site is
approximately 459 km (285 mi) from the nearest fuel fabricator and within 805 km (500 mi) of
two additional fuel fabricators. The UFs production facility in Metropolis, IL, is approximately 451
km (280 mi) from the proposed site.

Carlsbad, NM

The Burlington Northern-Santa Fe Railroad runs through the northwest corner of the proposed
site. A controlled-access highway (U. S. Highway 62) runs adjacent to the southeast corner of
the site. The existing roads to the site can handle additional construction and operations
traffic/load. The proposed site is approximately 2310 km (1,435 mi) from the nearest fuel
fabricator and approximately 1,795 km (1,115 mi) from the UFg production facility in Metropolis,
IL. The nearest navigable waterway to the Carlsbad Site is the Pecos River, approximately 8.9
km (5.5 mi) to the south. However, this waterway is not navigable throughout its entire length to
its confluence with the Rio Grande River.
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Eddy County, NM

A railroad spur serving the WIPP Site is located approximately 3.2 km (2 mi) south of the
proposed site and connects to the Burlington Northern and Santa Fe Railroad, approximately 10
km (6 mi) to the west. The WIPP North Access Road crosses the southeastern corner of the
site and connects to a 4-lane, controlled-access highway (US 62/180), approximately 21 km

(13 mi) north of the site. The existing roads to the site can handle additional construction and
operations traffic/load. The proposed site is approximately 2,270 km (1,410 mi) from the
nearest fuel fabricator and approximately 1,750 km (1,090 mi) from the UF; production facility in
Metropolis, IL. The site is over 965 km (600 mi) from the nearest navigable waterway and major
port access.

Hartsville, TN

The nearest railroad to the proposed site is approximately 29 km (18 mi) away, near Lebanon,
TN. A 2-lane rural state highway (SR 25) runs adjacent to the site and an access road (River
Road) runs from the proposed site to the highway. The nearest controlled access highway is 10
km (6 mi) away and the nearest interstate access (1-40) is approximately 35 km (22 mi) away
(south of Lebanon, TN). The Cumberland River, which is essentially adjacent to the proposed
site, is navigable and TVA has barge access at the site. The site access road is expected to be
adequate to handle the additional construction and operations traffic/load with the government-
funded, typical improvements that are scheduled over the next few years. The proposed site is
approximately 427 km (265 mi) from the nearest fuel fabricator and within 805 km (500 mi) of
two additional fuel fabricators. The UFg production facility in Metropolis, IL is approximately 322
km (200 mi) from the proposed site.

Lea County, NM

A rail spur runs along the northern edge and through the northeast corner of the proposed site.
New Mexico Highway 234 runs along the southern edge of the site and connects to a 4-iane,
controlled-access highway (New Mexico Highway 18) approximately 4 km (2.5 mi) west of the
site. The existing roads to the site can handle additional construction and operations traffic/load.
The proposed site is approximately 2,264 km (1,406 mi) from the nearest fuel fabricator and
approximately 1,674 km (1,040 mi) from the UF; production facility in Metropolis, IL. The site is
over 960 km (600 mi) from the nearest navigable waterway and major port access.

Portsmouth, OH

An existing rail spur connected to the main lines of both the Norfolk Southern Railroad and the
CSX Railroad runs along the northern edge of the proposed site. The nearest controlled access
highway (US-32) is within 1.6 km (1 mi) of the proposed site with a four-lane access road (North
Access Road) 0.4 to 0.8 km (0.25 to 0.5 mi) of the proposed site. The existing roads have the
capacity to handle the construction and operational traffic; however, the existing gravel road
within the proposed site, which runs to the fire training facility and borrow areas, would need to
be improved or another access road constructed into the site approximately 0.8 km (0.5 mi). In
addition to the excellent access to controlled-access roads, the Ohio River is a navigable
waterway with a port facility located 1.6 km (1 mi) west of Portsmouth, OH, approximately 35 km
(22 mi) south of the proposed site. The proposed site is within 483 km (300 mi) of the nearest
fuel fabricator facility and within 644 km (400 mi) of the UFg production facility in Metropolis, IL.
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2.1.3.3.4.19 Criterion 19, Disposal of Operational Low-Level Waste

Evaluation of the criterion for Disposal of Operation Low-Level Waste considered the distance to
available low-level waste disposal facilities, transportation modes, and whether shipments are
currently made from the site to the disposal facility(ies). There are only three active, licensed
commercial low-level waste disposal facilities in the United States, and these facilities are
located in Barnwell, SC; Hanford, WA, and Clive, UT (Envirocare). However, due to the
compacts in place with the three states where the disposal facilities are located, not all
generators can use each of the three facilities.

Bellefonte, AL

The proposed site is located approximately 580 km (360 mi) from the Barnwell facility, but the
Barnwell site will only accept wastes from non-Atlantic Compact states until 2008. The
proposed site is approximately 2,970 km (1,845 mi) from the Envirocare facility; the Hanford
facility will not accept wastes from Alabama. Both rail and truck transportation modes would be
available for shipping the low-level waste but low-level wastes are not routinely shipped from the
proposed site or neighboring Bellefonte Nuclear Plant site.

Carisbad, NM

The Carlsbad Site is located approximately 1,578 km (980 mi) from the Envirocare facility and
approximately 2,463 km (1,530 mi} from the Hanford facility. Both rail and truck transportation
modes are available for shipping the low-level waste. Low-Level Waste is not routinely shipped
from the proposed site or the nearby WIPP facility. New Mexico is not allowed to ship waste to
the Barnwell facility.

Eddy County, NM

The Eddy County Site is located approximately 1,654 km (1,028 mi) from the Envirocare facility
and approximately 2,503 km (1,555 mi) from the Hanford facility. Both rail and truck
transportation modes are available for shipping the low-level waste. Community organizations,
such as the Carlsbad Environmental Monitoring and Research Center and the Environmental
Evaluation Group, in the Carlsbad area cooperatively transport low-level waste to the waste
disposal site in Washington. New Mexico is not allowed to ship waste to the Barnwell facility.

Hartsville, TN

The proposed site is located approximately 749 km (465 mi) from the Barnwell facility, but the
Barnwell site will only accept wastes from non-Atlantic Compact states until 2008. The
proposed site is approximately 2,842 km (1,765 mi) from the Envirocare facility; the Hanford
facility will not accept wastes from Tennessee. Truck transportation is available for shipping the
low-level waste, but rail transportation is not presently available without transferring the wastes
at a nearby location from truck to rail. In addition, low-level wastes are not routinely shipped
from the proposed site or Hartsville Nuclear Plant site.
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Lea County, NM

The Lea County Site is located approximately 1,636 km (1,016 mi) from the Envirocare facility
and approximately 2,574 km (1,599 mi) from the Hanford facility. Both rail and truck
transportation modes are available for shipping the low-level waste. Low-level waste is routinely
shipped from the adjoining WCS facility. New Mexico is not allowed to ship waste to the
Barnwell facility.

Portsmouth, OH

The Portsmouth site is located approximately 829 km (515 mi) from the Barnwell facility, but the
Barnwell site will only accept wastes from non-Atlantic Compact states until 2008. The
Portsmouth site is approximately 2,970 km (1,845 mi) from the Envirocare facility; the Hanford
facility will not accept wastes from Ohio. Both rail and truck transportation modes are available
for shipping the low-level waste and low-level wastes are shipped routinely from the DOE
Portsmouth site to Envirocare for disposal.

2.1.3.3.4.20 Criterion 20, Amenities for Workforce

The purpose of this criterion was to evaluate amenities that would enable a workforce to live
comfortably near the site. Amenities evaluated include housing, lodging, hospitals, recreation,
and cultura! aspects such as universities, theaters, museums, etc.

Bellefonte, AL

The town of Scottsboro, with a population of 14,762, is located approximately 10 km (6 mi) to
the southwest of the proposed site. Large population centers proximate to the site include
Chattanooga, Tennessee, and Huntsville, Alabama, both within 89 km (55 mi) of the proposed
site. Adequate housing is anticipated in Scottsboro, along with restaurants, several
hotels/motels, limited entertainment, and shopping centers. The surrounding area offers
abundant recreational opportunities, including the Guntersville Reservoir; and the Chattanooga
and Huntsville areas offer additional recreational and cultural opportunities. Huntsville has two
universities, three hospitals, a large technical base associated with the Army missile program,
and the NASA Marshall Space Flight Center.

Carisbad, NM

Carlsbad is located approximately 10 km (6 mi) southwest of the proposed site, with a
population of 25,625. The nearest large population center is El Paso, Texas, approximately 274
km (170 mi) southwest of the site. A number of hotels/motels and restaurants are located within
Carlsbad. Local recreational and cultural activities include boating and water activities on Lake
Carlsbad and the Pecos River, hiking and backpacking in the nearby Guadalupe Mountains and
Carlsbad Caverns National Park, a local museum, community theater, and community concert
and art associations. Since the site is not located near a large population base, amenities are
limited.
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Eddy County, NM

Carlsbad (population 25,625) is located approximately 42 km (26 mi) west of the Eddy County
Site. The nearest large population center is El Paso, Texas (population 563,662),
approximately 306 km (190 mi) southwest of the site. A number of hotels/motels and
restaurants are located within Carlsbad. Local recreational and cultural activities include
boating and water activities on Lake Carlsbad and the Pecos River, hiking and backpacking in
the nearby Guadalupe Mountains and Carlsbad Caverns National Park, a local museum,
community theater, and community concert and art associations. Since the site is not located
near a large population base, amenities are limited.

Hartsville, TN

Population centers proximate to the site include Lebanon (population 20,235 in 2000), located
approximately 32 km (20 mi) southwest of the site, and Gallatin (population 23,230 in 2000),
located approximately 32 km (20 mi) west of the site. Abundant housing is anticipated in the
towns of Hartsville, Lebanon, and Gallatin and the surrounding area, along with numerous
restaurants, hotels/motels, entertainment, and shopping centers/malls. In addition, Nashville is
located approximately 73 km (45 mi) to the southwest of the proposed site and offers numerous
arts, entertainment, cultural, and recreational opportunities. Several hospitals and universities
are located in the Nashville area.

Lea County, NM

The Lea County Site is located approximately 8 km (5 mi) from Eunice, New Mexico (population
2,562), and 32 km (20 mi) from Hobbs, New Mexico (population 28,657). The nearest large
population center is Odessa (population 90,043)-Midland (population 94,996), Texas,
approximately 103 km (64 mi) southeast of the site. A number of hotels/motels and restaurants
are located within Hobbs. Limited local recreational and cultural activities are available in
Hobbs, e.g., Harry McAdams State Park, and in Odessa-Midland, e.g., golf, professional minor
league baseball, rodeos, museums, art galleries, symphony, and theatres. Recreational and
cultural activities are also availabie in the Carlsbad area 145 km (90 mi) to the west, including
boating and water activities on Lake Carlsbad and the Pecos River, hiking and backpacking in
the nearby Guadalupe Mountains and Carlsbad Caverns National Park, a local museum,
community theater, and community concert and art associations. Since the site is not located
near a large population base, amenities are limited.

Portsmouth, OH

Larger population centers proximate to the site include Portsmouth (population 25,000), 32 km
(20 mi) south of the site, and Chillicothe (population 23,000), 40 km (25 mi) north. Adequate
housing is anticipated to be available in both Portsmouth and Chillicothe. Many restaurants,
pubs, and shopping malls are located in Chillicothe. Columbus, located just over 113 km (70
mi) from Piketon, is the nearest town with a large population base.
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2.1.3.3.5 Conclusions

The Eddy County Site scored highest in the evaluation, closely followed by the Lea County Site.
However, the Eddy County Site is currently owned by the US Bureau of Land Management
(BLM). In order to accomplish transfer of the property, BLM must complete an environmental
assessment through the NEPA process which will require, at a minimum, 9 to 12 months. There
is no guarantee of the result of the process outcome and there is a potential that it cannot be
transferred to LES. As such, the Eddy County Site is not reasonably available for siting the new
enrichment facility on a schedule consistent with the business objectives of the project.
Accordingly, the preferred site for the enrichment facility is the Lea County Site.On the question
of whether the Lea County Site should be rejected in place of an alternative site, the NRC has
stated that the test to be employed is “whether an alternative site is obviously superior to the
site which the applicant had proposed.” The Atomic Safety and Licensing Appeal Board
equated the term “obviously” with “clearly and substantially” thus re-emphasizing the high
standard used by the NRC in comparing alternative site analyses with that done for the
proposed site. In short, NEPA does not require that a facility be built on the single best site for
environmental purposes.

In this case, it is plain that, of the sites considered, none is clearly and substantially superior to
the Lea County Site. On balance, the Eddy County and Lea County Sites are qualitatively and
quantitatively similar. With respect to environmental considerations in particuiar, the two sites
were scored identically with respect to several sub-criteria, including “protected species,”
“archeology/cultural,” “environmental justice,” “protected properties,” “NPDES permits,” “wind
hazard,” “fire hazard,” “ponding hazard,” and “rock/mudslide hazard.” Overall, the Lea County
Site scored higher than the Eddy Site with respect to several criteria, including “political support”
and “access to highways.” Even with respect to those criteria for which the Eddy County Site
was scored higher than the Lea County Site, it must be noted that the scoring differences were
sufficiently narrow as to be insignificant, given the uncertainty that is inherent in an analysis that
is based on largely qualitative, and somewhat subjective, factors.

"

The Bellefonte Site ranked third overall, followed by the Hartsville site. The Portsmouth and
Carlsbad Sites scored fifth and sixth, respectively. The results are listed in Table 2.1-10,
Scoring Summary, and shown on Figure 2.1-7, Contributions by Grouped Criteria, and Figure
2.1-8, Contributions by Criteria.

A summary of each of the six sites is provided below.
2.1.3.3.5.1 Bellefonte, AL

Overall, the Bellefonte Site is acceptable, and ranked third in this evaluation. The site is readily
available and consists of 126 ha (311 acres). Seismic criteria for the site appear satisfactory,
but additional site-specific characterization is necessary to identify soft soils. With respect to
environmental considerations, few existing surveys exist for the site. With respect to most
environmental matters considered, the site appears to pose no significant adverse issues.
However, it appears that historic preservation issues may arise because portions of the site are
within the historic boundaries of a Cherokee Indian Reservation. Finally, TVA would have to
relocate several transmission lines that currently cross the site. Bellefonte, while an acceptable
site, is not the preferred site for this project.
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2.1.3.3.5.2 Carlsbad, NM

The Carlsbad Site ranked sixth in the site evaluation. While the site scores well in regard to
seismic considerations and availability of transportation routes, little environmental
characterization and survey data exists for the site. Even without this data, certain
environmental concerns have been identified. For example, while the Carlsbad Site is located
in a sparsely populated area, there are some concerns with respect to a possible disparate
impact of a facility here on local minority populations. In addition, the presence of an arroyo on
the site would necessitate additional environmental approvals and may constrain site
development. On the economic front, the labor pool is weaker at Carlsbad than at other sites
considered due to its remote location. For these and other reasons, the Carlsbad Site is not the
preferred site for this project.

2.1.3.3.5.3 Eddy County, NM

From a numerical standpoint, the Eddy County Site scored highest in the alternative site
evaluation. The site scores very high with respect to seismicity. There is detailed
environmental information available for the adjacent WIPP Site that is relevant to this site used
in this assessment. This information demonstrated that the site scored very well in nearly all of
the environmental protection sub-criteria (with the exception of archeological/cultural resources).
However, as discussed above, the Eddy County Site is not reasonably available for siting the
new enrichment facility on a schedule consistent with the business objectives of the project due
to issues associated with transfer of the property from BLM. For this reason, the Eddy County
Site is not the preferred site for this project.

2.1.3.3.5.4 Hartsville, TN

The Hartsville Site ultimately ranked fourth in the site evaluation. Geological and seismic
conditions at the site are generally favorable, although the site exhibits the potential for
karsification and the likelihood of rock excavation. The site scored well with regard to
environmental, labor and transportation issues. However, after conducting an evaluation of
technical and environmental considerations at the site, several concerns were identified from a
business standpoint which render Hartsville impractical from a business perspective. In
particular, unlike in other states, revenue generated by LES for the enrichment of uranium will
not be exempt from the gross receipts tax in Tennessee, and the state also will impose a
resources excise tax on special nuclear material. Moreover, the site would need to be rezoned
for the facility, and the likelihood of rezoning being approved by the local government was low.
Accordingly, the Hartsville Site is not the preferred site for this project.
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2.1.3.3.5.5 Lea County, NM

From a numerical standpoint, the Lea County Site ranked second overall, closely following the
Eddy County Site. However, the Lea County Site is the preferred site for this project for several
reasons. The site scores very well with respect to seismicity. As discussed above, with respect
to environmental consideration in particular, the Eddy County and Lea County sites were scored
identically with respect to several subcriteria, including “protected species,”
“archeology/cultural,” “environmental justice,” “protected properties,” “NPDES permits,” “wind
hazard,” “fire hazard, “ponding hazard,” and “rock/mudslide” hazard. Overall, the Lea County
Site scored higher than the Eddy Site with respect to several criteria including “political support”
and “access to highways.” From a business perspective, political and community support is
strong for the facility. For all of these reasons, no other site is obviously superior to the Lea
County Site.

”

21.3356 Portsmouth, OH

The Portsmouth Site ranked fifth of six sites in the Second Phase Screening. The site scores
reasonably well overail, but presents certain difficulties both from an environmental and an
economic standpoint that are not present at other sites. On the environmental front, the site
layout is adequate, but significant site preparation would be required. NPDES permitting could
be constrained due to existing conditions placed on the body of water that would receive
discharges. In addition, the proposed project could result in the fill of certain waters, and
relocation of a stream. An existing firing range in the middle of the site may have to be
removed, and contributes to soil contamination. Perhaps the more significant constraint on this
site, however, is the fact that this site consists of acreage on DOE property. DOE recently
entered into an agreement with the USEC that no land or facilities on the property will be sold or
leased without USEC concurrence. USEC concurrence is not forthcoming, thus rendering the
site not reasonably available for use in the project. For these reasons, the Portsmouth Site is
not the preferred site for this project.

2.1.3.3.5.7 Sensitivity Analysis

Sensitivity analysis was performed on the results to ensure that the site selection was not
sensitive to small changes in the relative weights of objectives or criteria. (The process for
assigning weights for objectives, criteria, and subcriteria is described earlier.) For example,
sensitivity analysis assesses the probable effect onsite selection if Environmental Acceptability
was weighted higher than Operational Requirements. Sensitivity analysis is performed by
keeping the scores for each site constant, while varying the weight of a single objective or
criteria.

Figures 2.1-9 through 2.1-12 show the sensitivity to weights for each of the four major
objectives. Figure 2.1-9, Sensitivity of Site Selection to Objective — Operational Requirements
shows sensitivity of the weight assigned to Operational Requirements; Figure 2.1-10, Sensitivity
of Site Selection to Objective — Environmental Acceptability shows the sensitivity to the weight
assigned to Environmentai Acceptability; Figure 2.1-11, Sensitivity of Site Selection to Objective
— Schedule for Commencing Operations shows the sensitivity to the weight assigned to
Schedule for Commencing Operations; and Figure 2.1.12, Sensitivity of Site Selection to
Objective — Operational Efficiencies shows the sensitivity to the weight assigned to Operational
Efficiencies.
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As shown on Figures 2.1-9 through 2.1-12, the selection of Eddy County and Lea County as the
preferred sites is robust, or insensitive to small changes in objective or criteria weights. The
sensitivity graphs shown on Figures 2.1-9 through 2.1-12 illustrate how the preferred alternative
may change with an increase in the weight of one objective. In each figure, the colors represent
the sites’ rank for that particular objective and may change if the sites’ rank changes in a
subsequent objective (i.e., the site ranked highest for each objective is shown in blue, the
second ranked site is shown in green, etc.). The x-axis measures increasing or decreasing
weight of an objective and the y-axis measures overall decision score. The red vertical line on
each of these graphs shows the “status-quo” of weights for each objective.

Sensitivity of Site Selection to Objective — Operational Requirements

Figure 2.1-9 shows that the selection of the preferred sites is insensitive to a change in the
weight of Operational Requirements. If the weight of Operational Requirements was increased
to the maximum (far right on graph), they would still be the preferred sites. If the weight of
Operational Requirements was decreased to the minimum (far left on graph), they would still be
the preferred sites along with Bellefonte.

Sensitivity of Site Selection to Objective — Environmental Acceptability

Figure 2.1-10 shows that the selection of the preferred sites is relatively insensitive to a change
in the weight of Environmental Acceptability. If the weight of Environmental Acceptability was
increased to the maximum (far right on graph), Hartsville would be the preferred site. However,
at the extreme minimum, the Eddy County and Lea County sites would be preferred.

Sensitivity of Site Selection to Objective — Schedule for Commencing Operations

Figure 2.1-11 shows the sensitivity to a change in the weight of Schedule for Commencing
Operations. If the weight of Schedule for Commencing Operations was increased to the
maximum (far right on graph), Bellefonte and Lea County sites would stiil be the preferred sites.
At the extreme minimum, the Eddy County site would be the preferred site with Lea County and
Hartsville coming in second.

Sensitivity of Site Selection to Objective — Operational Efficiencies

Figure 2.1-12 shows that the selection of the preferred sites is not sensitive to a change in the
weight of Operational Efficiencies.

Sensitivity analysis was also performed on each criteria (those shown on Figure 2.1-8,
Contributions by Criteria). No criteria was shown to be sensitive to small changes in weights,
further indicating that the selection of the preferred sites is a robust decision.
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214 Section 2.1 Tables
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Table 2.1-1Chemicals and Their Properties

o |2 o |2
HHUHEIEHHHHEE
SE|SIEIEIS =T |3|5|"

Form Chemical © = Remarks

Liquid |uranium hexafluoride UF, v VI vi|v
uranium compounds UO,F, V|V Residual
silicone oil C,H:O v
ethanol C,H; v
methylene chloride CH,CL, v
01l v
cutting oil v
paint v
degreaser solvent, SS25 v
penetrating oil v
PFPE (Tyreno) oil
organic chemicals viv v Note 2
nitric acid (65%) HNO; 4
hydrogen peroxide (30%) H,0, v
acetone C;H:O v
toluene C,Hs v
petroleum ether v
sulfuric acid H,S0, v
phosphoric acid H;POy v
sodium hydroxide (0.1N) NaOH v
diesel fuel v
citric acid waste Note 1
precipitation sludge v Iv
evaporator/dryer sludge v v
hand wash / shower water [Note 1
miscellaneous samples Note 4
R23 trifluoromethane CHF;
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Table 2.1-1Chemicals and Their Properties

— o 2|2 4 g
EE|SlE|B|S|E(|E|s|=|8
s el E|EIRIE|IS|SIS|=|®
Sc|ls|5[E|XIB|IB|E ]
Form Chemical O = Remarks
C,HFy/
C2H3F3/
R404A fluoroethane blend C,H,F,
R32 (50%) +
R125 (50%)
CH,F, /
R410A (refrigerant blend) CHF,CF;
R32 (20%) +
R125 (40%) +
R134a (40%)
CHF,/
CHF,CF;/
R407C (refrigerant blend) CH;CF;
C,HF;/
R507 penta/tri fluoroethane C,H;F;
PFPE (Fomblin) oil
floor wash water Note 1
citric acid, 5-10%
degreaser water Note 1
degreaser sludge v v
standard solutions 25 elements [Note 4
Fomblin oil sludge Note 1
nitrogen N,
potassium or sodium
hydroxide KOH/NaOH |v
miscellaneous effluent Note 1
laboratory chemicals Various
'water H,0O
urine
hydrocarbon sludge v
miscellaneous chemicals Note 3
Gas uranium hexafluoride UF, v vIv| v
Environmental Report Page 2.1-78 Revision 19



2.1 Detailed Description of the Alternatives

Table 2.1-1Chemicals and Their Properties

o 2|2 4 E

— - >
EEIEIEIZ|=|2|2|8|2]|8
el o|FIEIXIR|IHIBIE | =
Q=10 =2 Q | é g —(

Form Chemical ¢ = Remarks
uranium compounds UO,F; Vv Residual
hydrogen fluoride HF v v Residual
oxygen gas 0, v
acetylene gas C,H, v
propane gas C3H; 4
primus gas 4
hydrogen H, v
R23 trifluoromethane CHF;

C,HFs/
C2H3F3/
R404A fluoroethane blend C,H,F,
R32 (20%) +
R125 (40%) +
R134a (40%)
CH,F,/
CHF,CF;/
R-407C (refrigerant blend) CH;CF;
R32 (50%) +
R125 (50%)
CHze/
R-410A (refrigerant blend) CHF,CF;
C,HFs/
R507 penta/tri fluoroethane C,H;sF;
helium He
argon Ar
gaseous effluents
miscellaneous chemicals [Note 3
nitrogen N,

Solid uranium hexafluoride UF, v Vi vi|v
sodium fluoride NaF v
sodium carbonate Na,CO; v v
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Table 2.1-1Chemicals and Their Properties

Form

Chemical

Chemical
Formula
Corrosive

Flammable
Combustible

Oxidizer

Reactive

Toxic

Radioactive

Irritant

Remarks

diatomaceous earth

<« |Health Hazard

<

papers, wipes, gloves, etc.

contaminated disposable
clothing

uranium compounds

UO,F;

Residual

combustible solid waste

[Note 1

citric acid, crystalline

activated carbon

[Note |

impregnated activated carbon

C, KyCO;,
KOH

Note 1,5

aluminum oxide

ALLO;

Note 1

carbon fibers

sand blasting sand

shot blaster media

ion exchange resin

Note 1

filters, radioactive

[Note 1

filters, industrial

metals (aluminum)

soils and grass

laboratory chemicals

various

scrap metal

[Note 1

non-metallic waste

[Note 1

miscellaneous chemicals

[Note 3

Activated carbon/potassium
carbonate/potassium

hydroxide
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Table 2.1-1Chemicals and Their Properties

o a2 @ IE
-] —BI-RERE K
£315(2|8(8|2|¢|8|E|5
EEICIEIS|B|B|E|8|% (&
sclElEl®lE|2IS| 2| |E
= e | sIRIEIX|IR (=B |=2(=
C= Q|2 |e|C|~ S5~
Form Chemical o - Remarks
NOTES:

1. Many waste streams including gaseous effluent, liquid waste and solid waste will contain some level of
residual compounds not within toxic concentrations. The radiation hazard is listed separately from these
chemicals as residual compounds.

Assumed to be flammable/combustible and radioactive liquid.

3. Non-hazardous liquid, gas and/or solid.
Each component in the miscellaneous samples, standard solutions and laboratory chemicals in the
Chemical Laboratory, is assumed to be non-hazardous.

5. Previous revisions of the license basis documents identify potassium carbonate as the HF absorption
media for the carbon filters. In design development of the filter units it was determined that potassium
hydroxide provides a preferred means of impregnating the carbon media. The potassium hydroxide is
converted to alkaline potassium salts (carbonate being primary due to the affinity of aqueous KOH to
rapidly absorb CO; from air and from the pores of the activated carbon).
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Table 2.1-1 Summary of Environmental Impacts For The Proposed Action

. Lo ER Reference
Environmental Impact Proposed Action Section

Land Use Minimal considering more than half the site will remain 4.1
undeveloped and current activities on nearby properties.

Transportation ~1,500 radiological and 2,800 non-radiological additional 4.2
heavy truck shipments/yr; traffic patterns impact predicted to
be inconsequential.

Geology and Soils Minimal; potential, short-term erosion during construction, but 4.3
enhanced afterwards due to soil stabilization.

Water Resources None from operation to surface or groundwater; stormwater 4.4
(174,100 m3/yr; 46 Mgal/yr) from the two stormwater runoff
basins, controlled by NPDES permit.

Ecological Resources Minimal impact. Not RTE species present. 4.5

Air Quality Minimal; vehicle and fugitive emissions less than NAAQS 4.6
regulatory limits during construction or operation.

Noise Not significant; typically should remain within HUD guidelines 4.7
of 65 dBA Ly, and EPA limit of 55 dBA Lg,

Historic and Cultural Minimal in that all NHPR sites can be avoided or mitigated, if 4.8
required.

Visual/Scenic None out of character with existing site features. 4.9

Socioeconomic Positive impact to economy; minimal impact to local public 410
services.

Environmental Justice No disproportionate impact. 4.1

Public and Occupational |Minimal; dose equivalents below NRC and EPA regulatory 412

Exposure limits.

Waste Management Within offsite licensed facility capacities; reduced waste 413

(Rad/NonRad) streams due to new and high efficient technology.

- Gaseous Well below regulatory limits/permits. 3.12

- Liquid 2,130 m*/yr (562,631 gal/yr) 3.12

- Solid 86,950 kg/yr (191,800 Ib/yr) of low-level wastes? 3.12

- Mixed 50 kg/yr (110 Ib/yr) 3.12

- Hazardous 1,770 kg/yr (3,930 ib/yr) 3.12

- Non-hazardous 172,500 kg/yr (380,400 Ib/yr) 3.12

T Projected impacts are based on preliminary design and assumed to be bounding. Impacts are expected to

occur for the life of the plant.

2 Excludes depleted UFe.
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Table 2.1-2 Matrix Of Results From First Phase Screening

Criterion 2 Criterion 4 Criterion 5 Criterion 6
Criterion 1 Site Characterization Criterion 3 Land Not Moderatg Redundant Elsectrical
Site Seismology/Geology' Surveys’ Size of Plot® Contaminated* Climate Power
Ambrosia Lake, NM No Go Go Go Go Acceptable Go
Barnwell, SC No Go Go Go Go Acceptable Go
Bellefonte, AL Go Go Go Go Acceptable Go
Carlsbad, NM Go Go Go Go Acceptable Go
Clinch River Industrial No Go Go No Go Go Acceptable Go
Site, TN
Columbia, SC No Go No Go Go Go Acceptable Go
Eddy County, NM Go Go Go Go Acceptable Go
Erwin, TN Go Go No Go Go Acceptable Go
Hartsville, TN Go Go Go Go Acceptable Go
Lea County, NM Go Go Go Go Acceptable Go
Metropolis, IL No Go Go No Go Go Acceptable Go
Paducah, KY No Go Go Go Go Acceptable Go
Portsmouth, OH Go Go Go Go Acceptable Go
Richland, WA No Go Go Go Go Acceptable Go
Wilmington, NC Go Not Evaluated’ No Go Not Evaluated”  Acceptable Go
Notes:
'Go/No Go Criteria: Peak ground acceleration (PGA) 0.04 — 0.08 g., ground movements <1 mm, and no capable fault within 8-km (5-mi) radius of site
2Go/No Go Criterion: Not located within 500-year flood plain
*Go/No Go Criterion: Supparts a rectangular footprint of approximately 800 m (2,625 ft) by 600 m (1,969 ft) and expandable for a 6,000 tSW plant
“Go/No Go Criteria: Site not contaminated at levels that would inhibit licensing or property transfer, or would require remediation
No Essential Subcriterion
*Go/No Go Criterion: Redundant electrical capability
"A site was not provided for evaluation.
Gray shading indicates site did not pass the initial phase screening.
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Table 2.1-3 Screening Criteria (Subsequent to First Screening)

Criteria Weight Subcriteria
(Weight)
OPERATIONAL REQUIREMENTS 100
Acceptable Seismology/Geology 100
Essential (Go/No Go) Criteria:
. 1in 500 year event with a peak horizontal ground acceleration no greater than the range of NA — Go/No Go without scale
0.04 - 0.08g, (dependent upon the frequency content of the typical response spectra).
»  Ground movements < 1mm (0.04 in). NA — Go/No Go without scale
e No capable fault (per NRC definition) within 8 km (5-mi) radius of site. NA — Go/No Go without scale
Desirable (Non-Exclusionary) Criteria:
. Liquefaction Potential — Minimal liquefiable materials present. 50
s  Peak Ground Acceleration — Lower PGA preferred. 100
e  Survey Available — Well documented and up-to-date seismological surveys are available. 60
« Karstification — Low or no potential for underlying karstification. 80
¢ Rock Excavation - Minimal amount of rock excavation required. 30
« Differential settlement — Low differential settlement to minimize required ground 50
improvements.
*  Allowable bearing - Sufficient allowable bearing to minimize required ground 30
improvements.
Size of Plot (on existing site or available within new boundary) 80
Essential (Go/No Go) Criteria:
e  Site size supports a rectangular footprint of approximately 800 m (2,625 ft) x 600 m (1,969 NA - Go/No Go without scale
ft) for a 3 million SWU facility.
«  Future expansion capability exists for a 6 million SWU plant. (At this time, there is no NA — Go/No Go without scale
intention to license, construct or operate a greater than 3 million SWU plant.)
Desirable (Non-Exclusionary) Critiera):
. Future Expansion — Degree of capability to support future expansion beyond a 6 million 100
SWU facility (approximately 1,600 m (5,250 ft) x 600 m (1,969 ft). (At this time, there
is no intention to license, construct or operate a greater than 3 million SWU plant.)
«  Buffer Area — Extent of buffer area between site and populated areas. 80
. Plant Layout - Site requires minimal or no adjustment to ideal plant layout to fit site and 90
terrain.
e  Construction Laydown — Accommodates construction laydown areas and temporary 40
facilities without limiting plant layout.
«  Borrow/Fill - Borrow/fill requirements can be met onsite or close by. Site preparation costs 30
due to variances in site topography are optimal (cut/fill balanced without significant
earthmoving requirements or use of borrow pits). Site topography optimizes the overall
usability of the site for the site footprint, transportation access, and drainage.
Redundant Electrical Power Supply 75

Essential (Go/No Go) Criteria:

«  Dual dedicated power supply on separate feeders with capability of delivering 20 MVA for a
3 million SWU facility.

NA — Go/No Go without scale
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2.1 Detailed Description of the Alternatives

Table 2.1-3 Screening Criteria (Subsequent to First Screening)

Criteria Weight Subcriteria
(Weight)
Desirable (Non-Exclusionary) Criteria):
« Transmission feeders — Transmission feeders can supply power requirements for a 6 50
million SWU facility. (At this time, there is no intention to license, construct or operate
a greater than 3 milllion SWU plant.)
» Government Cost Sharing — Local utility and/or government willing to cost share in capital 10
costs associated with power supply to the facility substation.
Factors to evaluate include:
- Utility willingness to construct feed lines.
-Utility willingness to construct substation.
-Utility willingness to maintain feeder and substation.
Optimal Rate Structure - Power provider willingness to provide optimal rate structure as a 60
favored client. Factors to evaluate include:
-Optimal rate agreements with load factors, transmission
costs, equipment maintenance, and repair, etc. that are
advantageous to the plant.
-Preferred customer status.
-Significant break in off-peak rates.
Guarantees for quality and reliability.
s Quality — Power supply has a guaranteed availability rate of greater than 99.5% and a +/- 100
5% voltage regulation and willingness of the supplier to guarantee quality of service.
Factors to consider:
-Historical performance of utility, including down times.
-Performance in restoration after severe weather outages.
-Historical voltage regulation of system.
-Capability to provide all power without buying from other suppliers.
|- Historical delivery performance to production and manufacturing facilities in the area.
Water Supply 10 NA
Desirable (Non-Exclusionary) Criteria:
Groundwater or water from another source is readily available to provide ample water supply to
the facility for both potable and process uses.
ENVIRONMENTAL ACCEPTABILITY 80
Site Characterization Surveys and Availability 100

Essential (Go/No Go) Criteria):
»  Site is not within the 500-year flood plain.

NA - Go/No Go without scale

Desirable (Non-Exclusionary) Criteria): 100
. Existing surveys — Existing quality surveys are available for:
- Hydrology
- Meteorology (rain, wind, tornadoes, temperatures, etc.)
- Topography 80
- Archeology
- Endangered species
*  Protected Species - Site is not a habitat for federal listed threatened or endangered 80

species.
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2.1 Detailed Déscription of the Alternatives

Table 2.1-3 Screening Criteria (Subsequent to First Screening)

Criteria Weight Subcriteria
(Weight)
e  Archeology/Cultural - Low probability of archeological/cultural resources. 70
. Environmental Justice - Low probability of environmental justice issues. 90
e Protected Properties - Adjacent properties have no areas designated as protected for 20

wildlife or vegetation that would be adversely affected by the facility.

. NPDES Permits - Waste water discharge permit (NPDES) readily achievable for projected 70
discharge of the plant.

e Air Permitting - Air Permit/NESHAPS readily achievable for projected discharge of both a 70
3 million SWU and a 6 million SWU facility. (At this time, there is no intention to
license, construct or operate a greater than 3 million SWU plant.)

»  Wetlands and Other Waters — Few or no areas designated as wetlands. No requests for 70
wetlands mitigation required.

«  Wind - Low probability of high/excessive winds. Factors to consider include: 50

- Proximity of hurricane-prone zones
- Annual frequency of wind gusts greater than 80 km/hr (50 mi/hr) exceeding 10

- Design wind speed (176-160 km/hr; 160-112 km/hr; <112 km/hr) (110-100 mi/hr, 100-70
mi/hr; <70 mithr)

- Tornado frequency

« New Radiological Source - New plant adds no additional radiological sources to the 10
environment.

. Fire - Minimal risk from grass or forest fire events. Factors to consider include: 10

- Proximity of fuel sources
- Drought conditions
- Wind

. Ponding - Natural site contours minimize potential of localized flooding or ponding Includes 80
evaluation of:

Stream beds

Natural and potential runoffs
Runoff from adjacent areas
Storm drainage systems in place
Requirements for retention ponds

[T BT

*  Slides - No/low potential for rockslides, mudslides, or other debris flow. 50

Includes evaluation of:

- Slopes on or near facility greater than 9.1 m (30 ft) in height or near vertical face (greater
than 60%) with no protective ground cover.

- Possibility of upstream failure of dams, lakes, or ponds.

Land Not Contaminated Through Previous Use 90

Essential (Go/No Go Criteria):

e  Site is not contaminated with radiological material in soil or groundwater to a level that NA - Go/No Go without scale
would inhibit licensing or transfer of property with clear identification of liabilities.

. Site is not identified as a CERCLA or RCRA site contaminated with hazardous wastes or NA — Go/No Ga without scale
materials.
«  Site does not have contamination that would require remediation prior to construction. NA — Go/No Go without scale
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2.1 Detailed Description of the Alternatives

Table 2.1-3 Screening Criteria (Subsequent to First Screening)

Criteria Weight Subcriteria
{Weight)
Desirable (Non-Exclusionary) Criteria:
» Documentation - Well documented site surveys and monitoring for radiological, chemical, 50
and hazardous material contamination.
+ Neighboring Plume - No facility in the area with existing release plume (air or water) of 100
hazardous material or radiation release that includes site.
. Future Migration — Future migration of contamination from adjoining or nearby sites 80
negligible.
Discharge Routes 40
Desirable {Non-Exclusionary) Criteria:
. Facility Discharges - Plant discharge and runoff controls are economically implemented 100
for minimal affect to the existing environment.
. Differentiation - For sites with extant nuclear facilities, facility discharges are readily
identifiable from extant facility discharges. 50
Proximity of Hazardous Operations/High Risk Facilities 30
Desirable (Non-Exclusionary) Criteria:
¢ Hazardous Chemical Facility — Distance from any facility storing, handling or processing 100
large quantities of hazardous chemicals.
. Propane Pipeline — Distance from large propane pipeline. 100
»  Airport - Site is not located within 16 km (10 mi) of commercial airport. 60
e  General Emergency Area - Site should be outside the general emergency area for any 60
nearby hazardous operations facility (other than extant nuclear related facility)
* Air Quality - Site should not be located near paper mill or other operating/manufacturing 30
facility that inhibits site air quality. Site has high level of ambient air quality. No facility
within 8 km (5 mi) of site has significant air discharge of material affecting quality.
Terrain does not limit air dispersal. Community air quality is significantly within
regulations at the present time.
Ease of Decommissioning 20 NA
Desirable (Non-Exclusionary) Criteria:
. Ease of Decommissioning - Site characteristics (e.g., hydrology) do not negatively affect
D&D activities.
Adjacent Site’s Medium/Long-Term Plans (e.g., construction, demolition, site restoration) 10 NA
Desirable (Non-Exclusionary) Criteria:
* Adjacent Site’s Long-Term Plans - Planned major construction activities in adjacent sites
are minimal over the next 10 years. No heavy industrial activities planned within 1.6
km (1 mi) of the site boundary.
SCHEDULE FOR COMMENCING OPERATIONS 70
Political Support 100
Essential (Go/No Go) Criteria:
» Federal, State, and local government officials do not oppose the facility. NA — Go/No Go without scale
Desirable (Non-Exclusionary) Criteria:
»  Advocates - Federal, State, and local officials are advocates for the facility. 100
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2.1 Detailed Description of the Alternatives

Table 2.1-3 Screening Criteria (Subsequent to First Screening)

Criteria Weight Subcriteria
{Weight)
. Incentives - Federal, State, and/or local governments offer tax breaks and/or other 50
incentives for the construction and operation of the facility.
« Road Improvements - Road upgrades are financed by the Federal, State, and/or local 10
governments.
« Cooperation in Permitting — Cooperation and assistance by Federal, State, and local 50

government in obtaining necessary easements, leases, construction permits, operating
permits, and disposition of low-level waste.

Public Support 100

Desirable (Non-Exclusionary) Criteria:

. Community Support - Majority of community merchants and citizens support the 90
construction and operation of the facility in their locale.

. Labor Support - Local labor force supports the facility. 60

On or Near an Existing Nuclear Facility 80 NA

Desirable (Non-Exclusionary) Criteria:

On or Near an Existing Nuclear Facility — Located on or near a site with an existing or
previous NRC license.

Moderate Climate 80 NA

Desirable (Non-Exclusionary) Criteria:

Site construction delays due to weather conditions are minimal and average 15 days or less
per year, considering:
- Temperature (range and average)
- Rainfall (total and frequency)
- lce/Sleet potential
- Snowfall (total and accumulation)

Availability of Construction Labor Force 75

Desirable (Non-Essential) Criteria:

Sufficient Labor Force — Local area has sufficient skilled construction labor pool to construct 100
the facility on desired schedule. Craft requirements include all major construction
crafts (e.g., steelworkers, electricians, pipefitters, operators, finishers, etc.).

Competing Projects - No major construction projects in the area competing for the labor 80
pool resources that would significantly limit resource availability.

Labor Support - If construction crafts at the site are provided by union personnel, 60
commitment by labor union business agents to support the plant construction on a
preferential basis. Willingness of unions to sign a Project Labor Agreement that is
owner/client protective. 10

Craft Apprenticeship - Existing craft apprenticeship programs.

e  Support for Travelers - If construction crafts at the site are provided by union persannel, 30
union support for use of travelers for short-term assignments in areas of critical skill
shortages.
OPERATIONAL EFFICIENCIES ‘ 60
Availability of Skilled and Flexible Workforce for Plant Operations 100

Desirable (Non-Exclusionary) Criteria:

Sufficient Labor Pool - Sufficient supply of qualified labor that can readily be trained for 100
plant operations, maintenance, technical support, and waste management.
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Table 2.1-3 Screening Criteria (Subsequent to First Screening)

Criteria Weight Subcriteria
(Weight)
*  Technical School - Community has technical school, technical/community college, or local 50
nuclear facility that is willing to provide candidates and training classes for the plant
operations.
e  Multi-task Employees - Local labor rules do not prohibit or discourage multi-tasking of 50
employees.
Extant Nuclear Site 80
Desirable (Non-Exclusionary) Criteria:
e  Supply Chain - Supply chain integration and optimization by co-location with a fuel 90
fabrication facility or a UFg production site.
. Nuclear Infrastructure - Existing nuclear infrastructure that can be used to support the 100
project, including security facilities and systems, waste treatment/disposal facilities,
contaminated material handling, emergency response resources and equipment,
medical dispensary, etc., that might be shared.
. Non-nuclear Infrastructure - Existing non-nuclear infrastructure (e.g., dedicated water 70
supply, water treatment facilities, steam facilities, etc.) that can be used for the new
facility.
+ Technical resources - Specialized technical resources that can be used on a limited basis. 40
Availability of Good Transport Routes (for centrifuge deliveries from Europe and UF; cylinder 60
transportation)
Desirable (Non-Exclusionary) Criteria:
. Rail - Railhead located at the site. 10
» Access to Highways - Close proximity access to controlled access highways 100
(parkways) and/or interstate highways.
*  Construction Traffic - Traffic capacity for construction and operation activities with minimal 10
improvements.
*  Transport Routes - Optimal and efficient highway and/or rail for UFs feed suppliers 10
(environmental impact, safety, costs, and security) to fuel fabricators (environmental
impact, safety, costs, and security).
Disposal of Operational Low-Level Waste 60 NA
Desirable (Non-Exclusionary) Criteria:
. Disposal of Low-Level Waste — Site-specific issues (e.g., availability/access to nearby
facilities for disposal of low-level waste, transportation modes, etc.) do not impede
disposal of low-level waste.
Amenities for Workforce 20
Desirable (Non-Exclusionary) Criteria:
100
* Housing and Recreation - Housing, apartments, hotels, and lodging available for
seconded workforce. Recreational facilities (entertainment, shopping, and restaurants)
available in or near the area.
e Culture — Cultural activities available at or near the area. 50
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2.1 Detailed Description of the Alternatives

Table 2.1-4 Scoring Summary

Weight Major Weight Criteria Weight Subcriteria Bellefonte Carlsbad Eddy  Hartsville Lea  Portsmouth
Objective County County
100 Operational Requirements
100 Acceptable Seismology/Geology
50 Liquefaction 8 10 10 10 10 8
Potential
100 Peak Ground 7 10 10 10 10 10
Acceleration
60 Surveys Available 7 5 10 5
80 Karstification 0 10 10 10
30 Rock Excavation 8 6 6 6 10
50 Differential 5 8 10 5
Settlement
30 Allowable Bearing 5 8 8 10 8 7
80 Size of Plot
100 Future Expansion 9 10 10 10 8
80 Buffer Area 10 10 10 10
90 Plant Layout 8 9 10 8 10 8
40 Construction 10 10 10 10 10 10
Laydown
30 Borrow/Fill 10 10 10 10 10 7
75 Redundant Electrical Power
Supply
50 Transmission 10 7 10 10 10 7
Feeders
10 Govt. Cost Sharing 9 7 10 10 10
60 Optimal Rate 5 7 7 7
Structure
100 Quality 10 5 10 10 10 10
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2.1 Detailed Description of the Alternatives

Table 2.1-4 Scoring Summary

Weight Major Weight Criteria Weight Subcriteria Bellefonte Carlsbad Eddy  Hartsville Lea  Portsmouth
Objective County County
10 Water Supply Water Supply 10 9 8 10 7 9
80 Environmental Acceptability
100 Environmental Protection
100 Existing Surveys 3 0 7 9 4 7
80 Protected Species 10 5 10 10 10 8
70 Archeology/ 7 3 5 10 5 5
Cultural
90 Environmental 9 7 7 10 7 10
Justice
20 Protected 7 10 10 5 10 9
Properties
70 NPDES Permits 7 7 10 7 10 7
70 Air Permitting 10 10 10 10 8 10
70 Wetlands and 10 5 10 9 8 2
Other Waters
50 Wind 10 7 7 10 7 10
10 New Radiological 0 0 7 0 10
Hazard
10 Fire 10 10 10 8 10 8
80 Ponding 10 10 10 10 10
50 Slides 10 10 10 10 10 10
90 Land not Contaminated
50 Documentation 9 0 8 10 5
100 Neighboring Plume 8 10 10 10 10
80 Future Migration 9.5 10 10 10 10
40 Discharge Routes
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2.1 Detailed Description of the Alternatives

Table 2.1-4 Scoring Summary

Weight Major Weight .. Criteria Weight Subcriteria Bellefonte Carlsbad Eddy Hartsville tea  Portsmouth
Objective County County
100 Facility Discharges 9 10 9 10
50 Differentiation 10 10 10 10 10 7
30 Proximity of Hazardous Operations
100 Hazardous 10 5 7 10 5 10
Chemical Facility
100 Propane Pipeline 10 10 10 10 10 10
60 Airport 10 10 10 10 10 10
60 General 10 10 10 10 10 10
Emergency Area
30 Air Quality 10 5 7 10 5 10
20 Ease of Decommissioning Ease of 10 10 10 10 10 9
Decommissioning
10 Adjacent Sites’ Long-Term Plans Adjacent Sites’ 9 10 10 8 8 5
Long-Term Plans
70 Schedule for Commencing Operations
100 Political Support
100 Advocates 9 10 10 0 10
50 Incentives 9 10 2 10 8
10 Road 10 10 10 10 10
Improvements
50 Cooperation in 9 8 8 0 10 6
Permitting
100 Public Support
90 Community 9 9 9 2 9 8
Support
60 Labor Supports 9 9 9 9 9 9
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2.1 Detailed Description of the Alternatives

Table 2.1-4 Scoring Summary

Weight Major Weight , Criteria Weight Subcriteria Bellefonte Carlsbad  Eddy Hartsville  Lea  Portsmouth
Objective County ‘ County
80 On or Near Existing Nuclear On or Near 7 0] 0 10 5 10
Facility Existing Nuclear
Facility
80 Moderate Climate Moderate Climate 7 9 9 6 9 5
75 Construction Labor Force
100 Sufficient Labor 9 7 7 9 7 9
Force
80 Competing 10 10 10 10 10 8
Projects
60 Labor Support 9 5 5 9 5% 9
10 Craft 5 5 52 5 5° 8
Apprenticeship
30 Support for 10 10 10 10 10 8
Travelers
60 Operational Efficiencies
100 Workforce for Plant
Operations
100 Sufficient Labor 9 8 8 9 8 10
Pool
50 Technical School 9 10 10 9 8 10
50 Multi-task 9 5 5 9 5
Employees
80 Extant Nuclear Site
90 Supply Chain 0
100 Nuclear 0 0 8 0 5 3
Infrastructure
70 Non-nuclear 5 5 5 5 5 5
Infrastructure
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2.1 Detailed Description of the Alternatives

Table 2.1-4 Scoring Summary

Weight Major Weight Criteria Weight Subcriteria Bellefonte Carlsbad Eddy Hartsvile  Lea  Portsmouth
Objective County County
40 Technical 5 5 5 5 5 5
Resources
60 Good Transport Routes
10 Rail 10 4 0 10 10
100 Access to 10 10 9 10 9
Highways
10 Construction 10 10 10 7 10 8
Traffic
10 Transport Routes 9.5 2 2 10 8
60 Disposal of Low-Level Waste Disposal of Low- 4 6 6 4 6 5
Level Waste
? The established rule for the decision-making analysis was to score a site a “5” if data were not available for evaluation.
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21.5 Section 2.2 Figures
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Environmental Report Page 2.1-97 Revision 19



2.1 Detailed Description of the Alternatives

SITE AERIAL PHOTOGRAPH

MAP SOURCE: e
AERIAL PHOTOGRAPH ¢ EXISTING CANDITIONS

INDEPENDENT MAPPING SERVICES

AUGUST 2003 NORTH
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