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ABSTRACT

The report documents the U.S. Nuclear Regulatory Commission (NRC) staff review and safety
and safeguards evaluation of the Louisiana Energy Services’ (LES) (the applicant) application
for a license to construct a gas centrifuge uranium enrichment facility and possess and use
special nuclear material (SNM), source material, and byproduct material in a gas centrifuge
uranium enrichment facility. LES proposes that the gas centrifuge uranium enrichment facility
be located in Lea County, New Mexico, near the city of Eunice, New Mexico. The facility will
possess natural, depleted, and enriched uranium, and will enrich uranium up to a maximum of 5
weight percent uranium-235.

The objective of this review is to evaluate the potential adverse impacts of operation of the
facility on worker and public health and safety under both normal operating and accident
conditions. The review also considers physical protection of SNM and classified matter,
material control and accounting of SNM, and the management organization, administrative
programs, and financial qualifications provided to ensure safe design and operation of the
facility.

The NRC staff concludes, in this safety evaluation report, that the applicant’s descriptions,
specifications, and analyses provide an adequate basis for safety and safeguards of facility
operations and that operation of the facility does not pose an undue risk to worker and public
health and safety.
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EXECUTIVE SUMMARY

On December 12, 2003, Louisiana Energy Services (LES) (the applicant) submitted, to the U.S.
Nuclear Regulatory Commission (NRC), an application requesting a license, under 10 CFR
Parts 30, 40, and 70, to possess and use byproduct, source, and special nuclear material
(SNM) in a gas centrifuge uranium enrichment facility. LES proposes that the facility be located
in Lea County, New Mexico, and have a nominal capacity of 3 million separative work units
(SWUs). (A SWU is a unit of enrichment that measures the effort required to separate isotopes
of uranium.) The facility will possess natural, depleted, and enriched uranium, and will enrich
uranium up to a maximum of 5 percent uranium-235. The applicant also requested a facility
clearance for classified information, under 10 CFR Part 95.

The NRC staff conducted its safety review in accordance with NUREG-1520, “Standard Review
Plan for the Review of a License Application for a Fuel Cycle Facility.” The staff's safeguards
review involved reviews of the applicant's Fundamental Nuclear Materials Control Plan
(FNMCP); the Physical Security Plan, which includes transportation security; and a “Standard
Practice Procedures Plan for the Protection of Classified Matter.” The staff also reviewed the
applicant’s Quality Assurance Program Description and Emergency Plan. Where the applicant’s
design or procedures should be supplemented, the NRC staff has identified license conditions
to provide assurance of safe operation.

The applicant also submitted an Environmental Report, which was used to prepare, in a
separate document, an Environmental Impact Statement for the facility.

A summary of NRC's review and findings in each of the review areas is provided below:

General Information

The applicant provided an adequate description of the facility and processes so that the staff
has an overall understanding of the relationships of the facility features as well as the function of
each feature. Financial qualifications were properly explained and outlined in the application.
The description of the site included important information about regional hydrology, geology,
meteorology, the nearby population, and potential effects of natural phenomena at the facility.

Organization and Administration

The applicant adequately described the responsibilities and associated resources for the
design, construction, and operation of the facility and its plans for managing the project. The
plans and commitments described in the application provide reasonable assurance that an
acceptable organization, administrative policies, and sufficient competent resources have been
established or committed for the design, construction, and safe operation of the facility.

“Integrated Safety Analysis” (ISA) and ISA Summary

The applicant provided sufficient information about the site, facility processes, hazards, and
types of accident sequences. The information provided addressed each credible event, the
potential radiological and chemical consequences of the event, and the likelihood of the event.
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For nuclear criticality safety safe-by-design components, the applicant identified the hazards
and demonstrated that the failure of those components would be highly unlikely. No mitigated
event consequence exceeds the performance requirements of 10 CFR 70.61. The applicant
also provided adequate information about items relied on for safety (IROFS). License
conditions have been added to the license to ensure that IROFS boundaries will be defined
using the applicant’'s IROFS boundary definition procedure and that the applicant will submit
license amendment requests if digital instrumentation and controls are used in IROFS.

Radiation Protection

The applicant provided sufficient information to evaluate the Radiation Protection Program. The
application adequately describes: (a) the qualification requirements; (b) written radiation
protection procedures; (c) the radiation work permit (RWP) program; (d) the program for
ensuring that worker and public doses are as low as is reasonably achievable (ALARA); and (e)
necessary training for all personnel who have access to radiologically restricted areas. The
radiation survey and monitoring program is adequate to protect workers and members of the
public who may be potentially exposed to radiation.

Nuclear Criticality Safety

The applicant provided adequate information to evaluate the Nuclear Criticality Safety (NCS)
program. The applicant committed to having an adequate group of qualified staff to develop,
implement, and maintain the NCS program in accordance with the facility organization and
administration and management measures. The program meets the regulatory requirements.

Chemical Process Safety

The applicant adequately described and assessed accident consequences that could result
from the handling, storage, or processing of licensed materials and that could have potentially
significant chemical consequences and effects. The applicant performed hazard analyses that
identified and evaluated those chemical process hazards and potential accidents and
established safety controls that meet the regulatory requirements.

Fire Safety

The applicant committed to reasonable engineered and administrative controls to minimize the
risk of fires and explosions. The IROFS and defense-in-depth protection discussed in the
applicant’s ISA Summary, along with safety basis assumptions and the planned programmatic
commitments in the license application, meet safety requirements and provide reasonable
assurance that the facility is protected against fire hazards.

Emergency Management

The applicant provided an adequate Emergency Plan, for the facility, that meets the regulatory
requirements. The applicant commits to maintaining and executing an Emergency Plan for
responding to the radiological and chemical hazards resulting from potential release of
radioactive or chemically hazardous materials incident to the processing of licensed material.
The requirements of the Emergency Plan are implemented through approved written
procedures.
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Environmental Protection

The applicant committed to adequate environmental protection measures, including,”1)
environmental and effluent monitoring; and (2) effluent controls to maintain public doses ALARA
as part of the radiation protection program. The applicant’s proposed controls are adequate to
protect the environment and the health and safety of the public and comply with the regulatory
requirements.

Decommissioning

The applicant provided a conceptual decommissioning plan, for the facility, that addresses: (a)
contamination control; (b) control of worker exposures and waste volumes; (c) waste disposal,
(d) the final radiation survey; (e) control of SNM; (f) control of classified matter; and (g) record-
keeping for decommissioning.

The applicant provided a decommissioning funding plan, for the facility, that demonstrates that
adequate funding will be available for decommissioning and that decommissioning will not pose
a threat to public health and safety or the environment. The applicant also submitted an
exemption request to allow for incremental funding for depleted uranium disposition based on
depleted uranium tails generation rates. The decommissioning funding plan and the
incremental approach for funding depleted uranium disposition costs will provide adequate
assurance for decommissioning funding because sufficient funding will be available to
decommission the facility and disposition the inventory of depleted uranium on-site at any point
in time. The applicant also provided proposed language for a surety bond, with a standby trust
agreement. The surety bond and standby trust agreement will be executed before the applicant
takes possession of licensed material. The applicant will update the site-specific cost estimate
at least every 3 years, to reflect inflation and changes in site inventories and conditions, that
could affect the cost of decommissioning. A license condition has been added to the license to
ensure that the applicant takes possession of no licensed material until the surety bond and
standby trust agreement are executed and are acceptable to NRC. The decommissioning
funding plan is acceptable because it provides sufficient funding to ensure decommissioning
and decontamination of the facility can be accomplished even if the licensee is unable to meet
its financial obligations.

Management Measures

The applicant provided information about management measures that will be applied to the
project. The information describes: (a) the overall configuration management program and
policy; (b) the maintenance program; (c) training; and (d) the process for the development,
approval, and implementation of procedures. The applicant explained the audits and
assessments program as well as incident investigations and records management system. The
applicant committed to establishing and documenting surveillances, tests, and inspections to
provide reasonable assurance of satisfactory performance of the IROFS. The proposed
management measures are acceptable and meet the regulatory requirements in 10 CFR
70.62(d).
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Materials Control and Accountability

The applicant provided information describing the Fundamental Nuclear Material Control Plan
(FNMCP) for the project. The FNMCP describes the programs to be used to control and
account for SNM in the facility. The program meets the applicable regulatory requirements in
Part 74.

Physical Protection

The applicant provided information on the policies, methods, and procedures to be implemented
to protect SNM of low strategic significance used and possessed at the facility. This information
is acceptable and meets the requirements in Part 73.

The applicant also provided information on the protection of classified matter, including security
controls and procedures, to ensure that classified matter is used, processed, stored,
reproduced, transmitted, transported, and destroyed. This program is acceptable and in
accordance with the regulatory requirements in Part 95 for a facility clearance.

Transportation Security

The applicant provided information in the Physical Security Plan on the policies, methods, and
procedures to be implemented to protect SNM of low strategic significance in transit to and from
the facility. This information is acceptable and meets the requirements in Part 73.

XVviii



LIST OF ACRONYMS AND ABBREVIATIONS

ACI American Concrete Institute

AEGL Acute Exposure Guideline Level

AHU Air handling unit

AISC American Institute of Steel Construction
ALARA As low as is reasonably achievable
AlL,O, Aluminum oxide

ANSI American National Standards Institute
ARF Airborne release fraction

ASCE American Society of Civil Engineers
ASM Additional Safety Measures

ASME American Society of Mechanical Engineers
BDC Baseline design criteria

BNFL-EL BNFL Enrichment Limited

CAA Controlled access area

CAP Corrective Action Program

CAS Central alarm station

CCTV Closed circuit television

CEC Claiborne Enrichment Center

CEDE Committed Effective Dose Equivalent
CFR Code of Federal Regulations

cm centimeter

CM Configuration management

CPD Core Plant Design

CRDB Cylinder Receipt and Dispatch Building
Cs Chemical safety

CuB Central Utility Building

DOE U.S. Department of Energy

DOEQAP U.S. Department of Energy Quality Assurance Program
DR Damage ratio

EECP Entry/exit control point

EO Emergency Organization

EOC Emergency Operations Center

EP Emergency Plan

EPA U.S. Environmental Protection Agency
EPIP Emergency Plan Implementing Procedures
ER Environmental Report

ERO Emergency response organization

FAA Federal Aviation Administration

XiX



FNMCP Fundamental Nuclear Material Control Plan

FOCI Foreign ownership, control, or influence
ft feet

ft/s feet per second

g acceleration of gravity

GEVS Gaseous Effluent Ventilation System
gpm gallons per minute

ha hectare

HAZOP hazard and operability

HEPA High efficiency particulate air

HF Hydrogen fluoride

HPS Health Physics Society

HS&E Health, safety, and environment

HVAC Heating, ventilating, and air conditioning
ICBO International Conference of Building Officials
IEC International Electrotechnical Commission
in inch

IRB Industrial revenue bond

IROFS Items relied on for safety

ISA Integrated safety analysis

ISO International Organization for Standardization
kg kilogram

km kilometer

kPa kiloPascals

kPa/s kiloPascals per second

L liter

Ib pound

LEL Lower explosive limit

LES Louisiana Energy Services

LLW Low-level radioactive waste

LPF Leak path factor

Lpm liters per minute

LTTS Low temperature takeoff station

m meter

m? cubic meter

MAPEP Mixed Analyte Performance Evaluation Program
MAR Material at risk

MC&A Material control and accounting

mg milligram

mi mile

mm millimeter

MOU Memorandum of Understanding

XX



m/s
MT

NAC
Na,CO,
NaF
NCS
NELAC
NFPA
NIOSH
NMAC
NOAA
NRC

OSHA

PFPE
PM
psf
psf/s
psi
psia

QA
QAPD

RAI
RASCAL
rem
REMP
RF

RP

RwP

SAR
SER
SM
SNM
SNM-LSS
SOP
SPPP
SRC
SSC
Sv
SWuU

T
TEEB
TID

meter per second
metric ton

National Advisory Committee

Sodium carbonate

Sodium fluoride

Nuclear criticality safety

National Environmental Laboratory Accreditation Conference
National Fire Protection Association

National Institute for Occupational Safety and Health

New Mexico Administrative Code

National Oceanic and Atmospheric Administration

Nuclear Regulatory Commission

U.S. Occupational Safety and Health Administration

Perfluorinated polyether
Preventive maintenance

pounds per square foot

pounds per square foot per second
pounds per square inch

pounds per square inch absolute

Quality assurance
Quality Assurance Program Description

Request for additional information

Radiological Assessment System for Consequence Analysis
Roentgen equivalent man

Radiological Environmental Monitoring Program

Respirable fraction

Radiation protection

Radiation Work Permit

Safety Analysis Report

Safety Evaluation Report

Source Material

Special Nuclear Material

Special Nuclear Material - Low Strategic Significance
Standard Operating Procedure
Standard Practice Procedures Plan
Safety Review Committee

Structures, systems, and components
Sievert

Separative Work Unit

Total Likelihood Index

Treated Effluent Evaporative Basin
Tamper indicating device

XXi



TLD
TSB
TWA

UBC
UCN
Mg
UF,
UF,
UO,F,
UPS
USEC
USGS

wt

Thermoluminescent dosimeter
Technical Services Building
Time-weighted average

Uranium byproduct cylinder
Ultra-Centrifuge Nederland NV
microgram

Uranium tetrafluoride

Uranium hexafluoride

Uranyl fluoride

Uninterruptible power supply
U.S. Enrichment Corporation
U.S. Geological Survey

weight

XXii



1.0 GENERAL INFORMATION

11 FACILITY AND PROCESS DESCRIPTION

The purpose of the U.S. Nuclear Regulatory Commission’s (NRC’s) review of the proposed
Louisiana Energy Services (LES) facility and process description is to determine whether the
application includes an overview of the facility layout and a summary description of the
proposed processes. A more detailed description of the facility and processes is contained in
the “Integrated Safety Analysis (ISA) Summary” (LES, 2005b).

1.1.1 REGULATORY REQUIREMENTS

The regulations in 10 CFR 30.33, 10 CFR 40.32, and 10 CFR 70.22 require each application for
a license to include information on the proposed activity and the equipment and facilities that
will be used by the applicant to protect health and minimize danger to life and property. In
addition, the regulations in 10 CFR 70.65 require each application to include a general
description of the facility, with emphasis on those areas that could affect safety, including
identification of the controlled area boundaries.

1.1.2 REGULATORY ACCEPTANCE CRITERIA

The acceptance criteria applicable to NRC's review of the facility and process description
section of the application are contained in Section 1.1.4.3 of the “Standard Review Plan for the
Review of a License Application for a Fuel Cycle Facility,” NUREG-1520 (NRC, 2002).

1.1.3 STAFF REVIEW AND ANALYSIS

In Section 1.1 of the Safety Analysis Report (SAR) (LES, 2005a), the applicant provides a
summary description of the proposed gas centrifuge uranium enrichment plant and processes.
This description includes discussion of the major chemical and mechanical processes to be
used in the facility. The facility is proposing to use a gas centrifuge enrichment process to
enrich uranium from its natural isotopic concentration of about 0.7 percent uranium-235 (U-235)
to 5 percent U-235. The proposed plant will have a nominal enrichment capacity of 3 million
Separative Work Units (SWUs). (A SWU is a measure of the effort required to perform isotopic
separation.) The process uses uranium in the chemical form of uranium hexafluoride (UFy).
Gaseous UF, enters a high-speed rotor at subatmospheric conditions where centrifugal forces
press the heavier isotope of uranium, uranium-238 (U-238), to the outer wall of the rotor. The
lighter isotope, U-235, remains closer to the center, away from the rotor wall. Internal scoops
are used to collect the heavier and lighter fractions and circulate them to other centrifuges piped
in a cascade arrangement.

The proposed plant will be constructed to have three Separations Building Modules, each
having two Cascade Halls, with each Cascade Hall having eight cascades. Each Separations
Building consists of a UF; Feed System, Cascade Systems, a Product Take-off System, and a
Tails Take-off System. The plant also has a Product Liquid Sampling System and a Product
Blending System.
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Natural uranium feed is shipped to the plant primarily by truck in cylindrical steel containers
having a capacity of up to 12.7 metric tonnes (MT) (14 tons) of UF,. Under ambient conditions,
the UF is a solid. Feed containers are vented to remove air and hydrogen fluoride (HF) gases
and then heated to sublime the solid UF, to a gas. The feed system is designed to preclude the
UF, from becoming liquid. The light gases and gaseous UF, pass through the Feed Purification
Subsystem to remove the light gases that are directed through the Gaseous Effluent Ventilation
System (GEVS) to ensure that HF and UF, are removed and not released to the atmosphere.
After the venting is complete, the UF, feed from the Solid Feed Stations is directed to a cascade
for enrichment.

After enrichment in gas centrifuge machines, both depleted and enriched products are
withdrawn from the cascade and desublimed at subatmospheric pressure in the Tails Take-off
System and the Product Take-off System, respectively. Tails and Product Take-off Systems are
designed to preclude UF, from becoming a liquid.

Sampling to verify the assay level is performed in the Product Liquid Sampling Autoclave. In the
autoclave, UF; is heated to a liquid; the cylinder is tilted so that UF4 can flow into sample
manifold and sample bottles; and the cylinder is returned to its original horizontal position. This
is the only system in the plant where UF; is in a liquid form.

To produce enriched uranium meeting customer-assay specifications, the Product Blending
System is used to mix enriched uranium at two different enrichment levels to one meeting the
customer specifications. This system can also be used to transfer product between cylinders.

Facility information contained in the ISA Summary (LES, 2005b) is provided in the application in
layout drawings of the plant buildings and the location of plant systems within the buildings.
Geographical features and transportation routes are also provided on these drawings.

The proposed facility is expected to possess natural, enriched, and depleted uranium. It is
expected to handle, on an annual basis, approximately 690 nominal 12.5-MT (14-ton) or 9.5-MT
(10.5-ton) natural uranium feed cylinders; 350 nominal 2-MT (2.5-ton) enriched-uranium product
cylinders; and 625 nominal 12.5-MT (14-ton) depleted uranium tails cylinders.

Gaseous airborne effluents will be released from the proposed facility. The applicant estimates
that less than 10 grams (0.35 ounces (0z)) of uranium and less than 1 kilogram (kg) (2.2 pounds
(Ibs)) of HF will be released annually in 2.47 x 10° cubic meters of air discharge. These
effluents are significantly below 10 CFR Part 20 and U.S. Environmental Protection Agency
National Emission Standards for Hazardous Air Pollutants (NESHAPS) airborne release limits.

Liquid discharges include contaminated process effluents, cooling tower blowdown, and
stormwater discharges. Liquid effluents will be significantly below Part 20 liquid effluent
requirements.

Wastes expected to be generated include non-hazardous industrial, Class A radioactive,
hazardous, and mixed wastes. Construction wastes will also be generated in construction of
the plant. Radioactive wastes will be disposed of at properly licensed low-level radioactive
waste disposal facilities. Hazardous chemical wastes will be properly treated and disposed of at
permitted treatment and disposal facilities. Mixed low-level radioactive and chemically
hazardous wastes will be treated and disposed of at facilities having the proper licenses and
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permits for these wastes. Depleted uranium tails will be stored on-site on the Uranium
Byproduct Cylinder (UBC) pad until they are transferred to another licensee for commercial use
or they are designated for disposal as waste. If designated as waste, the applicant is
proposing to use either a commercial disposition path or the U.S. Department of Energy (DOE)
disposition path set out in the USEC Privatization Act of 1996. The applicant has committed to
not store depleted uranium tails for longer than the 30-year life of the plant.

1.1.4 EVALUATION FINDINGS

The staff has reviewed the proposed general facility and process descriptions according to
Section 1.1 of the Standard Review Plan. The applicant has adequately described: (1) the
facility and processes so that the staff has an overall understanding of the relationships of the
facility features; and (2) the function of each feature. The staff concludes that the applicant has
met the requirements and acceptance criteria applicable to this section.

1.2 INSTITUTIONAL INFORMATION

The purpose of NRC’s review of institutional information is to establish whether the license
application includes adequate information identifying the applicant, the applicant’s
characteristics, and the proposed activity.

1.2.1 REGULATORY REQUIREMENTS

The regulations in 10 CFR 30.32 and 10 CFR 40.31 require each application for a license to
include: (a) information on the identity of the applicant; (b) name, chemical and physical form,
and maximum amount that will be possessed; and (c) purpose for which the licensed material
will be used. The regulations in 10 CFR 70.22 require each application for a license to include:
(a) information on the corporation applying for a license; (b) the location of the principal office;
(c) the names and citizenship of the principal officers; (d) information concerning ownership and
control; (e) the proposed site activities; (f) financial qualifications; and (g) the name, amount,
and specifications of the licensed material to be used. The regulations in 10 CFR Part 95
contain provisions for obtaining a facility security clearance. The regulations in 10 CFR 140.13b
require applicants for uranium enrichment facilities to provide and maintain liability insurance.

1.2.2 REGULATORY ACCEPTANCE CRITERIA

The acceptance criteria applicable to NRC's review of the facility and process description
section of the application are contained in Section 1.2.4.3 of the “Standard Review Plan for the
Review of a License Application for a Fuel Cycle Facility,” NUREG-1520 (NRC, 2002).

1.2.3 STAFF REVIEW AND ANALYSIS

1.23.1 Corporate Identity

In Section 1.2.1 of the SAR (LES, 2005a), the applicant provides information on the corporate
organization. LES is a Limited Partnership chartered in Delaware. If was formed solely to

provide uranium enrichment services to the commercial nuclear power sector. LES has a 100-
percent-owned subsidiary, NEF Series 2004, LLC, a limited liability company, organized under
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the laws of the State of Delaware, formed to purchase Industrial Revenue Bonds issued by Lea
County. The General Partners are as follows:

1.

Urenco Investments, Inc., a Delaware corporation and wholly owned subsidiary of
Urenco Limited, a corporation formed under laws of the United Kingdom and owned
equally by BNFL Enrichment Limited (BNFL-EL); Ultra-Centrifuge Nederland NV (UCN);
and Uranit GmbH (Uranit) companies, formed under English, Dutch, and German law,
respectively. BNFL-EL is wholly owned by British Nuclear Fuels plc, which is wholly
owned by the Government of the United Kingdom. UCN is 99 percent owned by the
Government of the Netherlands and 1 percent owned by the Royal Dutch Shell Group,
DSM, Koninklijke Philips Electronics N.V., and Stork N.V. Uranit is owned equally by
Eon Kernkraft GmbH and RWE Power AG, which are corporations formed under laws of
the Federal Republic of Germany.

Westinghouse Enrichment Company, LLC, a Delaware limited liability company and
wholly owned subsidiary of Westinghouse Electric Company LLC, also a Delaware
limited liability company, whose ultimate parent, through two intermediary Delaware
corporations and one corporation formed under the laws of the United Kingdom, is
British Nuclear Fuels plc, which is wholly owned by the Government of the United
Kingdom.

The Limited Partners are as follows:

1.

Urenco Deeinemingen B.V., a Netherlands corporation and wholly owned subsidiary of
Urenco Nederlands B.V.

Westinghouse Enrichment Corporation, LLC, a Delaware limited liability company and
wholly owned by Westinghouse Electric Company, LLC.

Entergy Louisiana, Inc., a Louisiana corporation and wholly owned subsidiary of Entergy
Corporation, a publicly owned Delaware corporation and a public utility holding
company.

Claiborne Energy Services, Inc., a Louisiana corporation and wholly owned subsidiary of
Duke Energy Corporation, a publicly owned North Carolina corporation.

Cenesco Company, LLC, a Delaware limited liability company and wholly owned
subsidiary of Exelon Generation Company, LLC, a Pennsylvania limited liability
company.

Penesco Company, LLC, a Delaware limited liability company and wholly owned
subsidiary of Exelon Generation Company, LLC, a Pennsylvania limited liability
company.

Urenco owns 70.5 percent of the partnership while Westinghouse Electric Company owns 19.5
percent. Entergy, Duke Energy Corporation, and Exelon Generation Company own the
remaining 10 percent in equal shares.

No other companies will be present or operating on the uranium enrichment plant property other
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than where the applicant has contracted such services. The principal location for business is
Albuquerque, New Mexico.

The applicant provided the name of the President of LES, who is a citizen of the United States.
1.2.3.2 Foreign Ownership, Control, or Influence

With respect to a foreign ownership, control, or influence (FOCI) determination for LES’ National
Enrichment Facility, the NRC staff received a letter from the Department of Energy (DOE) dated
March 31, 2005 (DOE, 2005), which states in part that “...any additional FOCI mitigation
measures placed on LES would provide no additional benefit to the National Security of the
U.S.” The letter further recommends that the NRC waive the requirement for FOCI mitigation
associated with the granting of a nuclear facility licence to LES. The NRC accepts this finding
by DOE based on an Interagency Agreement between NRC and DOE dated May 6, 2002.
(DOE, 2002).

1.2.3.3 Financial Qualifications
1.233.1 Project Costs

The applicant estimates the total construction cost of the facility to be approximately $1.2 billion,
in 2002 dollars, which excludes escalation, interest during construction, tails disposition,
decommissioning, and any replacement equipment required during the operating life of the
facility. The facility SAR (LES, 2005a) and supporting supplements addressing NRC'’s April 19,
2004, Request for Additional information (RAI), provide detailed bases that supported the $1.2
billion estimate. The supporting supplements included detailed proprietary construction cost
estimates for the facility.

As part of the financial review, before starting the detailed review of the cost estimate, the staff
conferred with the technical reviewers assigned to evaluate the support systems/structures
necessary to support the safe operation of the facility to confirm that the necessary systems had
been identified in the SAR (LES, 2005a). The staff also conducted a detailed review of the
SAR, Section 1.1.1 (LES, 2005a), which provided a detailed description of each supporting
structure/system, and then compared the support systems for each building with the systems
identified in the cost estimate, to confirm that the cost estimate and the facility description were
consistent. The cost estimate is based on a reasonable estimate of the cost of the supporting
systems and structures, as well as confirming that all the major equipment necessary to support
safe operation were included.

The applicant identified the principal buildings necessary to support the operation of the facility.
The buildings are: (a) Separation Building/3-modules; (b) Technical Services Building (TSB); (c)
Centrifuge Assembly Building; (d) site infrastructure; (e) central utilities; (f) Cylinder Receipt and
Dispatch Building (CRDB); and (g) blending and liquid sampling area. The applicant also
identified each of the principal components/systems necessary to support its operation and
further divided the cost estimate by components/systems and buildings necessary to support
the operation of the facility. For each of the major structures, the applicant typically divided the
systems into the following: 1) engineering and project management support; 2) centrifuge
mounting and equipment; 3) UF, systems; 4) control and instrumentation; 5) auxiliary systems;
6) electrical systems; 7) site, building, and landscape; 8) miscellaneous costs including start-up
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cost; and 9) a contingency of approximately of 10 percent. The staff reviewed each of the
detailed costs for the major facilities and its supporting components, and based on its review,
the staff has concluded the costs for each of the major structures is reasonable.

The validity of the estimated cost and its supporting assumptions were also key factors in
determining if the applicant is financially qualified to construct the facility. The applicant stated
that it plans to meet contingencies for cost overruns and construction revenue shortfalls in
several ways. Unforeseen construction contingencies will be minimized by the use of a turnkey
contractor for the engineering, procurement, and construction of the facility. For cost overruns
not covered under the turnkey provisions of the contract, the applicant will seek additional
partner equity contributions. However, if cost overruns are much higher than could be
anticipated, the applicant would cancel the project and leave an allowance for site stabilization.
The facility will begin operation in a phased approach, with each separation module capable of
production of one-third of the plant’s capacity. This will allow the facility to generate income
while coming up to full production.

The staff considers that the construction cost estimate, as presented in the application, and
supporting supplements in response to the staff's RAIs, is reasonable and, therefore, the staff
concluded that the $1.2 billion estimate is a reasonable estimate to construct the facility.

1.2.3.3.2 Financial Qualifications

The applicant made commitments that construction of the facility will not begin before funding is
fully committed. Of this funding (equity and debt), the applicant will have in place, before
construction, a minimum of equity contributions of 30 percent of the project’s estimated costs of
$1.2 billion from the parents and affiliates of the partners, and firm commitments ensuring funds
for the remaining project costs. The applicant plans to fund the construction phase of the
project with a mix of approximately 50 percent debt and 50 percent equity contributions by the
two major partners. The applicant’s reliance on approximately 50 percent equity is viewed as a
positive endorsement because, by contrast, some analogous construction projects rely on 100
percent financing, which often proves to be difficult to secure from financial institutions.

The applicant has no reported income statements. However, the partners have assets to
support their respective equity ownership portions of LES. Urenco Investments, Inc., is a wholly
owned subsidiary of Urenco Limited, which in turn is owned in equal shares by BNFL EL; UCN;
and Uranit - companies that are formed under English, Dutch and German law, respectively.
BNFL EL is wholly owned by British Nuclear Fuels plc, which is wholly owned by the
Government of the United Kingdom. UCN is 99 percent owned by the Government of the
Netherlands, with the remaining 1 percent owned collectively by private consortiums. Uranit is
equally owned by Eon Kernkraft GmbH and RWE Power AG, which are both German
companies.

For the year ending December 31, 2003, Urenco Group had total assets of €1.49 billion, with
cash assets of €14.4 million. Urenco Group’s net income in 2003 was €107.9 million. Urenco
Limited is the holding company for the Urenco Group.

Cenesco Company and Penesco Company are both wholly owned subsidiaries of Exelon

Generation Company. For the year ending December 31, 2003, Exelon Generation Company
had total assets of $14.76 billion, with cash or near-cash assets of $233 million. The company
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sustained a net loss of $133 million in 2003. Net losses in 2003 can be attributed primarily to
operating expenses, in particular the costs of purchased fuel, purchased power, impairment of
long-lived assets, and other operating and maintenance expenses. Furthermore, for the 9
months ending September 30, 2004, the company had a positive net income of $599 million.

Duke Energy Corporation, a publicly held North Carolina corporation, is the owner of Claiborne
Energy Services, Inc., which is also a 3.33 percent owner of LES. For the year ending
December 31, 2003, Duke Energy Corporation had total assets of $56.2 billion, with cash or
near-cash assets of $1.16 billion. Duke Energy Corporation sustained a net loss of $1.3 billion
in 2003. Net losses in 2003 can be attributed primarily to operating expenses, in particular the
costs of purchased natural gas and petroleum products. Furthermore, for the 9 months ending
September 30, 2004, the corporation had a positive net income of $1.13 billion.

Entergy Corporation, a public utility holding company, is the owner of Entergy Louisiana Inc.,
which is a 3.33 percent owner of LES. For the year ending December 31, 2003, Entergy
Corporation had total assets of $28.55 billion, with cash or near-cash assets of $692 million.
Entergy Corporation’s net income in 2003 was $950 million.

Westinghouse Enrichment Company, LLC, is a wholly owned subsidiary of Westinghouse
Electric Company, LLC, whose ultimate parent, through two intermediary Delaware corporations
and one corporation under United Kingdom laws, is British Nuclear Fuels plc. British Nuclear
Fuels plc is wholly owned by the Government of the United Kingdom.

For the year ending March 31, 2004, Westinghouse Electric Company had total assets of £1.02
billion. The company’s pre-tax net income was £17 million for that financial year.
Westinghouse Electric Company is a subsidiary of British Nuclear Fuels, which had total assets
of £23.94 billion for the year ending March 31, 2004. British Nuclear Fuels sustained a net loss
of £194 million after taxes for that financial year (pre-tax losses were £299 million).

The remaining 50 percent of the estimated $1.2 billion construction costs will be financed
through financial institutions and bond holders.

Lea County will serve as the lessor-owner of the facility during the 30-year term of Industrial
Revenue Bonds (IRB) issuance by the State of New Mexico. In this capacity, Lea County will
hold the legal title to the uranium enrichment facility, including all related buildings, storage,
infrastructure, and equipment, and will hold legal title or a possessory interest in the site on
which the facility is located during the term of the IRB. This financial structure will allow the
applicant to take advantage of certain tax abatements, tax avoidance, and make other
payments in lieu of taxes available under New Mexico law. The IRB is not a vehicle for
financing the plant.

Lea County will have no authority to operate the facility as a business or otherwise use or
acquire the facility for any purpose, except in its limited role as lessor. During the term of the
lease, the applicant is solely responsible, on behalf of, and as agent for, the County, for
acquiring, constructing, and installing the equipment into the facility. At the conclusion of the
30-year lease, which corresponds to the 30-year term of the IRB, the applicant will purchase the
land and facility from Lea County for the sum of $1.00.

On December 3, 2003, the applicant announced that the first round of contracts with several
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U.S. nuclear power plants, including Exelon, were signed. These contracts represent at least
70 percent of the facility’s first 10 years of production. As the project construction progresses,
LES will make a decision to continue, based on a comparison of future incremental construction
and operations and maintenance costs to the expected revenues generated from enrichment
services sales.

The NRC staff finds that LES and its partner-owners appear to be financially qualified to build
and operate the proposed facility, in accordance with 10 CFR 70.23(a)(5). The applicant
identified sources of debt and equity for construction, and has reasonable assurance of
securing additional financial resources, if needed.

1.2.3.33 Liability Insurance

Under 10 CFR 140.13b, a uranium enrichment facility is required to carry liability insurance to
cover public claims arising from any occurrence, within the U.S. that causes, within or outside
the U.S., bodily injury, sickness, disease, death, loss of, or damage to, property, or loss of use
of property arising from the radioactive, toxic, explosive, or other hazardous properties of
chemicals containing licensed material. The applicant is proposing to have and maintain up to
$300 million to satisfy the 10 CFR 140.13b requirement. The applicant has already obtained a
nuclear energy liability policy with a limit of $1 million as a standby policy until the facility is
ready to begin operations. At that time, the applicant will increase the amount to approximately
$300 million.

Because full liability insurance coverage will not be provided until prior to receipt of licensed
material, NRC staff is imposing the following license condition:

“The licensee shall provide proof of full liability insurance as required under 10 CFR
140.13Db, at least 30 days prior to the planned date for obtaining licensed material. If the
licensee is proposing to provide less than $300 million of liability insurance coverage,
the licensee shall provide, to the NRC for review and approval, an evaluation supporting
liability insurance coverage in amounts less than $300 million at least 120 days prior to
the planned date for obtaining licensed material.”

1.2.34 Type, Quantity, and Form of Licensed Material

Table 1.2-1 of the SAR (LES, 2005a) lists the type, quantity, and form of the licensed material
proposed for possession. The applicant proposes to use and possess the amounts of special
nuclear material, source material, and byproduct material given in Table 1.2-1. The quantities of
Tc-99 and transuranics from residual contamination as a consequence of the historical feed of
recycled uranium at other facilities are expected to have no significant radiological impact.

1.2.3.5 Authorized Uses

The application is for the issuance of licenses under 10 CFR Parts 30, 40, and 70. The
applicant is proposing to use special nuclear material and source material in the enrichment of
uranium. The uranium enrichment services would be sold to clients for the production of low-
enriched uranium that would be ultimately used in the manufacture of fuel for commercial
nuclear power plants. Byproduct material would be used in instrument-calibration sources and
may be present as contamination as a consequence of the historical feed of recycled uranium at
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other enrichment facilities. Feed cylinders that have been previously used to transport or store
recycled uranium must be decontaminated before being allowed on the facility site. In addition,
natural UF, supplied to the facility will meet American Society for Testing and Materials (ASTM)
ASTM C787, “Standard Specification for Uranium Hexafluoride for Enrichment” (ASTM, 2003),
and periodic audits of suppliers will be performed to ensure that these conditions are met. The
applicant intends to identify specific byproduct calibration sources in future license amendment
requests. The applicant proposed a 30-year license term. The applicant also requested
approval of a classified-matter facility clearance, under 10 CFR Part 95.

Table 1.2-1
Proposed Possession Limits

Maximum Amount to be
Possessed at Any One Time

Source or Special Nuclear
Material

Physical and Chemical Form

Uranium (natural and
depleted) and daughter
products

Physical: Solid, Liquid, and
Gas

136,120,000 kg (300,093,231
Ibs)

Chemical: UF,, UF,, UO,F,,
oxides and other compounds

Uranium enriched in isotope 545,000 kg (1,201,519 Ibs)
U-235 up to 5 percent by

weight and uranium daughter

Physical: Solid, Liquid, and
Gas

products

Chemical: UF,, UF,, UO,F,,
oxides and other compounds

Tc-99, transuranic isotopes
and other contamination

Any

Amount that exists as
contamination as a

consequence of the historical
feed of recycled uranium at
other facilities

Note: Tc-99 - Technetium-99
UF, - Uranium Fluoride
UO,F, - Uranyl Fluoride
1.2.3.6 Special Exemptions or Special Authorizations
In Section 1.2.5 of the SAR (LES, 2005a), the applicant addressed an exemption request to 10
CFR 40.36 and 10 CFR 70.25 to provide incremental funding for decommissioning to reflect its
phased approach for enrichment capacity at the facility and its expected depleted uranium tails
generation rate. As discussed in Section 10.2.2 of the SAR (LES, 2005a), the applicant stated
that it would initially provide funding for the projected cost of facility decontamination and
decommissioning, assuming operation at full capacity, and disposition of the tails generated
during the first three years of operation. Thereafter, the applicant will provide NRC with revised
funding instruments for depleted uranium disposition on an annual forward-looking incremental
basis. In the event that the applicant does not employ all projected modules as expected,
updates required under 10 CFR 40.36 and 10 CFR 70.25 could reflect a corresponding
reduction in the anticipated facility decommissioning costs based on the actual number of
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modules used. NRC staff will review revisions to the cost estimate and the financial instrument,
which are presented in Section 10.2.2 of the SAR (LES, 2005a), before the applicant takes
possession of licensed material. NRC staff will also review all subsequent revisions to the cost
estimate and financial instruments.

Under 10 CFR 40.14 and 10 CFR 70.17, the Commission may grant exemptions from the
requirements of the regulations as it determines are authorized by law and will not endanger life
or property or the common defense and security and are otherwise in the public interest. NRC
staff evaluated the exemption request and determined that such exemption is not prohibited by
law. Staff also determined that, because the incremental funding approach proposed by the
applicant will provide funding for the all applicant’'s decommissioning obligations at any point
time, the approach will not endanger life or property or the common defense and security.
Because the incremental funding approach will reduce the applicant’s expenses from having to
fund a 30-year decommissioning obligation when, in actuality, the decommissioning obligations
prior to the end of the 30-year operating period are less, the staff has determined that the
proposed approach will be in the public interest by reducing unnecessary regulatory costs.
Therefore, the staff grants the requested exemption as provided in Section 1.2.5 of the SAR. A
license condition will be included in the license that will address the applicant’'s commitments for
updating the decommissioning funding plan over time. This license condition is discussed
further in Section 10.3.1.10 of this SER.

1.2.3.7 Security of Classified Matter

The purpose of this review is to verify that the applicant provided sufficient information to
conclude that there is an adequate Standard Practice Procedures Plan (SPPP) for the
protection of classified matter at the proposed facility to be located in Lea County, New Mexico,
and a facility clearance can be issued.

1.23.7.1 Regulatory Requirements

10 CFR 70.22(m) provides the regulatory requirements for the SPPP that describes the facility’s
proposed security procedures and controls, as set forth in 10 CFR 95.15(b).

The applicable portion of 10 CFR 70.22(m) identifies that the requirements to protect against
unauthorized viewing of classified enrichment equipment and unauthorized disclosure of
classified matter are contained in 10 CFR Parts 25 and 95.

1.2.3.7.2 Regulatory Acceptance Criteria

The LES SPPP was reviewed for compliance with the requirements of 10 CFR Parts 25 and 95,
by using “Standard Practice Procedures Plan Standard Format and Content for the Protection of
Classified Matter for NRC Licensee, Certificate Holder and Others Regulated by the
Commission” (NRC, 1999).

1.2.3.7.3 Staff Review and Analysis

The staff reviewed and evaluated information provided by LES in the facility’s proposed security

procedures and controls to ensure that classified matter is used, processed, stored, reproduced,
transmitted, transported, and destroyed in accordance with the requirements of 10 CFR Parts
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25 and 95.

NRC staff reviewed the LES SPPP and found it satisfied the requirements of 10 CFR Parts 25
and 95. The applicant has made commitments that meet the requirements of 10 CFR Parts 25
and 95 by providing an acceptable SPPP that establishes controls to ensure that classified
matter is used, processed, stored, reproduced, transmitted, transported, and destroyed only
under conditions that will provide adequate protection and prevent access by unauthorized
persons. By meeting these requirements, the applicant complies with the requirements of 10
CFR 70.22(m). On the basis of these findings, the staff concludes that the SPPP is acceptable
for implementation.

1.2.4 EVALUATION FINDINGS

The staff reviewed the institutional information for the proposed LES uranium enrichment facility,
according to Section 1.2 of the Standard Review Plan. The applicant has adequately described
and documented the corporate identity, structure, and financial information, and is in
compliance with those parts of 10 CFR 30.32, 10 CFR 40.31, 10 CFR 70.22, and 10 CFR 70.65
related to institutional information.

The staff reviewed the information provided by the applicant on liability insurance. This
information meets the requirements of 10 CFR 140.13b. Because full liability insurance
coverage will not be provided until prior to receipt of licensed material, NRC staff is imposing the
following license condition:

“The licensee shall provide proof of full liability insurance as required under 10 CFR
140.13Db, at least 30 days prior to the planned date for obtaining licensed material. If the
licensee is proposing to provide less than $300 million of liability insurance coverage,
the licensee shall provide, to the NRC for review and approval, an evaluation supporting
liability insurance coverage in amounts less than $300 million at least 120 days prior to
the planned date for obtaining licensed material.”

In addition, in accordance with 10 CFR 30.32, 10 CFR 40.31, and 10 CFR 70.22(a)(2) and (4),
the applicant has adequately described the types, forms, and quantities and proposed purpose
and authorized uses of licensed materials to be permitted at the facility. The applicant provided
information on an exemption request related to decommissioning funding that meets the
requirements of 10 CFR 40.14 and 10 CFR 70.17. The applicant has also adequately described
information related to FOCI and its plans to secure classified matter for a facility clearance
under 10 CFR Parts 25 and 95. The staff concludes that the applicant has met the
requirements and acceptance criteria applicable to this section.

1.3 SITE DESCRIPTION
The purpose of a site description review is to determine whether the information provided by an
applicant adequately describes the geographic, demographic, meteorological, geologic,

hydrologic, and seismologic characteristics of the site and the surrounding area. The site

description is a summary of the information that the applicant used in preparing the
environmental report, emergency plan, and integrated safety analysis summary.
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1.3.1 REGULATORY REQUIREMENTS

The regulations in 10 CFR 30.33, 10 CFR 40.32, 10 CFR 70.22, and 10 CFR 70.65(b)(1)
require each application to include a general description of the site, with emphasis on those
factors that could affect safety (i.e., nearby facilities, meteorology, and seismology).

1.3.2 REGULATORY ACCEPTANCE CRITERIA

The acceptance criteria applicable to the NRC review of the site description section of the
application are contained in Section 1.3.4.3 of NUREG-1520 (NRC, 2002).

1.3.3 STAFF REVIEW AND ANALYSIS

1.33.1 Site Geography

1.33.1.1 Location

The proposed site is in Southeastern New Mexico in Lea County, approximately 1.6 km (1 mi)
west of the New Mexico-Texas border on the north side of New Mexico Highway 234. Andrews
County, Texas, lies across the border from the site. The site is about 8 km (5 mi) east of
Eunice, New Mexico, and 32 km (20 mi) south of Hobbs, New Mexico. The site is 220 ha (543
acres) in size and is located within County Section 32, Township 21 South, Range 38 East. The
site is owned by Lea County.

The proposed site is relatively flat with elevations between 1033 and 1045 m (3,390 to 3,430 ft)
above sea level. The site slopes to the southwest, is undeveloped, and is used for domestic
livestock grazing.

1.3.3.1.2 Nearby Highways

Information concerning public roads is provided in Section 1.3.2.4 of the SAR (LES, 2005a) and
Section 3.2.1.2 of the ISA Summary (LES, 2005b). The New Mexico State Highway 234 passes
along the southern boundary of the proposed facility.

Based on review of the information provided on nearby highways, staff concludes that the data
used in the analysis are accurate and are from acceptable sources.

1.3.3.13 Nearby Gas Pipelines
Information concerning gas pipelines passing through or located near the proposed facility site

is provided in Sections 1.3.2.4 of the SAR (LES, 2005a) and 3.2.2.4 of the ISA Summary (LES,
2005b).

Natural Gas Pipeline

The applicant identified an underground natural gas pipeline located along the south property
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line running parallel to New Mexico State Highway 234. A parallel gas pipeline is also identified,
but is not in use.

Carbon Dioxide Pipeline

An underground carbon dioxide pipeline currently runs across the property. The ISA Summary
(LES, 2005b) indicated this pipeline will be relocated along the western and southern boundary
of Section 32 so the pipeline will be positioned at least 396.2 m (1300 ft) from the facility
restricted area and is approximately 945m (3100 ft) [estimated from Figure 3.2-3 of the ISA
Summary (LES, 2005b)] from a Separations Building Module, a safety-significant structure that
houses two cascade halls. The applicant concluded that, at this distance from the proposed
facility, the pipeline was not a safety concern. Staff agrees with the applicant’s assessment that
the carbon dioxide pipeline is not a safety concern to the Separations Building Module.

Onsite Natural Gas Pipeline

The proposed facility will include an on-site natural gas pipeline (Harper, 2003a). This pipeline
will be used to provide natural gas for heating the boiler in the Central Utility Building (CUB).

Summary

Staff reviewed information provided in the SAR (LES, 2005a) and ISA Summary (LES, 2005b)
on nearby highways, natural gas pipelines, and carbon dioxide pipelines and finds the data
used to be accurate and from reliable sources.

1.3.3.14 Nearby Air Transportation

Information relating to local air transportation is provided in Sections 1.3.2.4 of the SAR
(LES, 2005a), and Section 3.2.1.2.4 of the ISA Summary (LES, 2005b). The information
included the number of operations and holding patterns of six local airports. These
airports include:

. L_ea County Regional Airport—40 km (25 statute miles) northwest of the proposed facility
site;

. Eunice Airport—24 km (15 statute miles) west of the proposed facility site;

. Lea County/Jal Airport—40 km (25 statute miles) south-southwest of the proposed
facility site;

. Andrews County Airport—48 km (30 statute miles) east of the proposed facility;

. Gaines County Airport—48 km (30 statute miles) northeast of the proposed facility; and

. Seminole Spraying Services (private)—48 km (30 statute miles) northeast of the

proposed facility.

The information about the number of operations and holding patterns of each airport was
obtained from the Federal Aviation Administration (FAA) (Yeung, 2003). Military flights are
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operated from the Lea County Regional Airport. The number of military operations is included in
the number of operations for the Lea County Regional Airport.

Based on information from the FAA (Yeung, 2003), the applicant concluded the holding patterns
for four of the six airports were, in general, more than the 3.2-km (2-statute miles) proximity
criterion (third criterion) provided in Section 3.5.1.6 of NUREG-0800 (NRC, 1981) for airway
distance from the site of interest. The applicant pointed out no specific holding patterns existed
for Eunice or Lea County/Jal Airport (LES, 2004a; LES, 2005a). For the Eunice Airport, the
annual operations are small, approximately 480 flights per year. This number is substantially
smaller than the threshold limit (225,000 annual operations) provided in NUREG—-0800 (NRC,
1981). For the Lea County/Jal Airport, the applicant indicated the airport is more than 32 km (20
mi) away from the proposed facility, and the landing procedure usually will not be initiated until
an aircraft is within 32 km (20 mi) of the airport (LES, 2004a; LES,

2005a). Therefore, even if an aircraft is placed in a holding pattern, it will not bring the aircraft
near the proposed facility.

The applicant identified a low-level Federal airway passing within 9 km (-6 statute miles)
northeast of the proposed facility. This airway was analyzed in the ‘ISA Summary” and shown
to pose no hazard to the proposed facility.

Three military training routes were identified in the region. The closest route to the proposed
facility was approximately 26 km (16 statute miles) southwest of the site.

Based on the review of aircraft-crash risk assessment, staff concluded that the aircraft
transportation information used in the analysis is accurate and was obtained from a reliable
source.

1.3.3.2 Demographics
Information about demographics is provided in Section 1.3.2 of the SAR (LES, 2005a).
1.33.2.1 Local Population and Land Use

The proposed site is in Lea County, New Mexico, and is about 1.6 km (1 mi) from the New
Mexico-Texas border. Andrews County, Texas abuts the border on the Texas side. Together,
the counties have a combined population of 68,515, based on the 2000 census. In 1990, the
combined population was 70,130. This decrease is counter to the trends within New Mexico
and Texas, which had state-wide population increases of 20.1 percent and 22.8 percent,
respectively, over that 10-year period. The population decreases in Lea and Andrews Counties
are caused by decrease in petroleum industry jobs since the mid-1980s. It is expected that
population growth in these two counties in the next 30 years will be at a lower rate than the
overall rates in New Mexico and Texas.

Lea County covers 11,378 km? (4393 mi®), which is about three times the size of the State of
Rhode Island. Andrews County covers 3,895 km? (1504 mi?).

Major population centers near the proposed site include the following:
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Eunice, New Mexico, about 8 km (5 mi) west of the site;

Hobbs, New Mexico, about 32 km (20 mi) north of the site;

Jal, New Mexico, about 37 km (23 mi) south of the site;

Lovington, New Mexico, about 64 km (39 mi) north-northwest of the site;

Andrews, Texas, about 51 km (32 mi) east of the site;

Seminole, Texas (in Gaines County) about 51 km (32 mi) east-northeast of the site; and
Denver City, Texas (in Gaines County) 65 km (40 mi) north-northeast of the site.

Outside of these population centers, population density is very low. The nearest residences are
located about 4.3 km (2.6 mi) west of the proposed facility site.

Within 8 km (5 mi) of the site, land is primarily open land used for cattle grazing. Oil and gas
potentials are absent within this range, although operations are widespread beyond this area.
Nearby industrial activities include a quarry and a “produced-water” reclamation company. Lea
County operates a county landfill on the south side of New Mexico Highway 234, and about 1.6
km (1 mi) east of the proposed site, Waste Control Specialists operates a hazardous chemical
waste disposal facility and has licenses for the treatment and storage of low-level radioactive
and mixed wastes. A natural gas processing plant is located about 6 km (4 mi) from the site.

1.3.3.2.2 Local Public Services

Fire fighting services are provided locally by Eunice Fire and Rescue, which is located 8 km (5
mi) from the proposed site. It is staffed by a full-time fire chief and 34 volunteer firefighters.
Equipment includes three pumpers, one tanker, and three grass trucks. Eunice Fire and
Rescue also has agreements for mutual assistance with all Lea County fire departments.

Police and law enforcement services are provided by the Eunice Police Department, which has
five full-time officers. The Lea County Sheriff's Department also has a substation in Eunice.
Agreements between Lea and Andrews Counties provide mutual support when needed. The
New Mexico State Police can also provide support.

Educational institutions in Eunice include an elementary school, a middle school, a high school,
and a private K-12 school. The nearest other schools are in Hobbs, New Mexico, 32 km (20 mi)
north of Eunice. The nearest schools in Andrews County, Texas, are in Andrews, Texas, about
51 km (32 mi) from the proposed site.

There are two hospitals in Lea County — one is located in Hobbs, New Mexico, 32 km (20 mi)
north of the proposed site, and the other in Lovington, New Mexico, 64 km (39 mi) north-
northwest of the site. The hospital in Hobbs is a 250-bed facility capable of handling acute and
stable chronic care patients. The hospital in Lovington is a full-service, 27-bed facility. The
Eunice clinic is the nearest medical center to the proposed facility site. The nearest nursing
home facilities are in Hobbs, New Mexico.

There are no recreation facilities near the site. The Eunice Golf Course is located
approximately 15 km (9.2 mi) west of the site. A historical marker and picnic area are located
about 3.2 km (2 mi) west of the proposed site at the intersection of New Mexico Highways 234
and 18.

1.3.3.2.3 Water Use
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Southeast New Mexico has a semi-arid climate with an average annual precipitation of 33 to 38
cm (13 to 15in.). The proposed site has no surface water and/or drainage features. Essentially
all precipitation either infiltrates the soil or is evapotranspirated. There are no significant bodies
of water or navigable waterways in the vicinity of the proposed site. There is also no agricultural
activity in the site vicinity although there are various crops grown in Lea and Andrews Counties.
Cattle grazing does occur at the proposed site and in the nearby vicinity. Dairy farming is
important in Lea County, although none takes place near the site and/or in Andrews County.

Known sources of water near the site include: a man-made pond at the quarry, adjacent to the
proposed site, stocked with fish for private use; Baker Spring, which is an intermittent surface-
water feature, located about 1.6 km (1 mi) northeast of the proposed site; and several cattle

watering holes, where groundwater is pumped by windmills and stored in above-ground tanks.

1.3.3.24 Summary

The staff reviewed the site demographic information presented by the applicant and finds that
the applicant has adequately described and summarized general site demographical
information related to local population, identification of population centers, schools, commercial
facilities, land use, and water use. Population information is provided based on the latest
census information.

1.3.3.3 Meteorology
1.3.3.3.1 Tornado Hazard and Tornado-Generated Missiles

Information about the tornadoes and design-basis tornado at the proposed facility is provided in
Sections 1.3.3.3 of the SAR (LES, 2005a), and Section 3.2.3.4.1 of the ISA Summary (LES,
2005b).

There is an average of nine tornadoes a year in New Mexico, and the occurrence of tornadoes
in the vicinity of the proposed facility is rare. Tornadoes are classified using the Fujita Tornado
Damage Scale (F-scale) with classifications ranging from FO-F5 (NOAA, 2005). Eighty-seven
tornadoes of low magnitude (FO to F2) were reported in Lea County, New Mexico, between
January 1, 1950, and December 31, 2004. Only one additional tornado was reported as F3 on
May 17, 1954. Two tornadoes, one in 1998 and the second in 1999, had a magnitude of FO and
were located near Eunice. All the reported tornadoes were associated with very light damage
(NCDC, 2005).

The tornado-generated missiles the applicant considered for the proposed facility included three
classes of missiles. These missiles were: (i) a 6.8-kg (15-Ib), 10.2- x 30.5-cm (2- x 4-in.) timber
plank; (ii) 34-kg (75-Ib), 7.6-cm (3-in.)-diameter steel pipe; and (iii) 1361-kg (3000-Ib)
automobile. The associated vertical and horizontal impact velocities for each missiles also were
provided in the ISA Summary (LES, 2005b). According to the applicant (Harper, 2003b), the
tornado-generated missiles were determined based on DOE-STD-1020-2002 (DOE, 2002).

Based on the review of the information concerning tornados and tornado-generated missiles,
NRC concludes: (i) the information is accurate and is from reliable sources; and (ii) the design-
bases tornado-generated missiles are acceptable because they were determined based on an

1-16



appropriate DOE standard. The use of a DOE standard is an acceptable approach to NRC
staff.

1.3.3.3.2 High Winds and Hurricanes

Information about high winds at the proposed facility is provided in Sections 1.3.3.1 of the SAR
(LES, 2005a); Section 3.2.3.4.2 of the ISA Summary (LES, 2005b), and Section 3.6.1.4 of the
Environmental Report (ER) (LES, 2005c).

According to the SAR (LES, 2005a), no meteorological data were available for the proposed
facility site. Although the measured wind data at Midland—Odessa, Texas, and Roswell, New
Mexico, were discussed in the SAR (LES, 2005a) and ER (LES, 2005c), the Midland—Odessa
annual extreme wind data were used exclusively to estimate the high-wind hazard at the
proposed facility site (LES, 2005b; Harper, 2003b). The annual extreme data used range from
1973 through 1999. The wind speeds were 3-second gust speeds measured at 10 m (32.8 ft)
above ground. The Midland—Odessa weather station is located at the regional airport
approximately 103 km (64 mi) east-southeast of the proposed site, whereas the Roswell station
is approximately 161 km (100 mi) northwest of the proposed site. The climate data for both
locations were collected by the National Oceanic and Atmospheric Administration (NOAA) (LES,
2005c).

The largest wind speed for the annual extreme straight-line winds from 1973 through 1999 at
Midland—Odessa was 140 km/h (87 mph) and the smallest annual extreme straight-line wind
speed was 84 km/h (52 mph) (Harper, 2003b). The mean and standard deviation wind speeds
were 111.5 and 16.6 km/h (69.3 and 10.3 mph).

The high-wind hazard assessment was performed by fitting the annual extreme wind data using
the Fisher—Tippett Type | distribution model. The applicant chose the speed of a wind with an
annual probability of 1.0 x 10"° for the design-basis straight-line wind speed for the proposed
facility. This design-basis straight-line wind speed was 252 km/h (157 mph) (LES, 2005b).

Because the proposed facility is not located near the coastal area [805 km (500 mi) from the
coast], hurricanes affecting the coastal area will have no effect on the performance of the
proposed facility. Consequently, consideration of hurricane hazards on the design of the
proposed facility is not needed.

Based on the review of the information concerning high winds, the staff concludes that high-
wind hazards and the associated design-basis straight-line winds have been addressed
acceptably because the data used for assessment were from a recognized source and the
method used for assessing high-wind hazards is a commonly used and accepted method.

1.3.3.3.3 Temperature Extremes

Information about the temperature at the proposed facility site is provided in Section 3.6.1.2 of
the ER (LES, 2005c).

The regional temperatures in Hobbs, New Mexico [32 km (20 mi) north of the proposed facility

site]; Midland—Odessa, Texas; and Roswell, New Mexico, are discussed in the ER. The
discussions are based on 30-year records (from 1971 through 2000). As indicated previously,
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NOAA collected the climate data for Midland—Odessa and Roswell. However, the Western
Regional Climate Center collected the climate data for Hobbs (LES, 2005c).

The highest recorded monthly mean maximum temperature was 38.9 °C (102.1 °F), and the
lowest recorded monthly mean minimum temperature was 15.1 °C (22.8 °F) for Hobbs,

New Mexico. No such data were presented in the ER for Midland—Odessa or Roswell. The
highest daily maximum and lowest daily minimum temperatures were 46.7 °C (116.0 °F) and
123.9 °C (111.0 °F) for Midland—Odessa, and 45.6 °C (114.0 °F) and 122.8 °C (19.0 °F) for
Roswell. No such data were presented for Hobbs. As indicated, the highest daily maximum
and the lowest daily minimum temperatures for Midland—Odessa and Roswell were similar.

The staff reviewed the temperature information and find the information acceptable because
recognized data sources were used and the temperature extremes are properly determined.

1.3.3.3.4 Extreme Precipitation

Section 1.3.3.2 of the SAR (LES, 2005a); and Sections 3.2.3.2 and 3.2.3.4.4 of the ISA
Summary (LES, 2005b) discuss the rainfall precipitation at the proposed facility site. The
precipitation data for Hobbs, Midland—Odessa, and Roswell were listed in Tables 3.2-14 through
3.2-16 of the ISA Summary (LES, 2005b). These data were collected from the Western
Regional Climate Center and NOAA and are based on data from 1971 through 2000

(LES, 2005c). The maximum monthly totals were 35.13 cm (13.83 in.) for Hobbs; 24.6 cm (9.7
in.) for Midland—Odessa; and 17.5 cm (6.88 in.) for Roswell. The minimum monthly totals were
zero for all locations. The highest 24-hour precipitation was 15.2 cm (5.99 in.) for
Midland—Odessa and 12.5 cm (4.91 in.) for Roswell.

According to the SAR (LES, 2005a), the local intense probable maximum precipitation was
estimated from NOAA data (NOAA, 1982). The local intense probable maximum precipitation
was approximately 43.9 cm (17.3 in.) in 1 hour, over a 2.6-km? (1-mi?) area.

The staff reviewed the information concerning regional precipitation and local intense probable
maximum precipitation presented in the SAR (LES, 2005a) and the ISA Summary (LES, 2005b)
and find the information acceptable because recognized data sources, such as NOAA, were
used.

1.3.3.35 Snow

Section 1.3.3.2 of the SAR (LES, 2005a), and Section 3.2.3.3 of the ISA Summary (LES, 2005b)
discuss the regional snowfall. NOAA collected the snowfall data. The maximum monthly
snowfall/ice pellets were 24.9 cm (9.8 in.) for Midland—Odessa and 53.3 cm (21.0 in.) for
Roswell. The maximum snowfall/ice pellets during a 24-hour period were 12.47 cm (4.91 in.) for
Midland—Odessa and 41.91 cm (16.5 in.) for Roswell. No snowfall information was available for
Hobbs, New Mexico.

The staff reviewed the information concerning snow precipitation presented in the SAR (LES,
2005a) and the ISA Summary (LES, 2005b) and find the information acceptable because
recognized data sources, such as NOAA, were used.
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1.3.3.3.6 Lightning and Thunderstorms

Section 1.3.3.3 of the SAR (LES, 2005a), and Section 3.2.3.4.5 of the ISA Summary

(LES, 2005b) describe the potential of thunderstorms and lightning strikes at the proposed
facility site. The applicant indicated thunderstorms occur every month and are most common in
spring and summer at the proposed facility site.

The applicant estimated the lightning strike frequency at the proposed facility site to be 1.36
flashes per year. The applicant also stated in the ISA Summary (LES, 2005b) that the proposed
facility will be designed for lightning protection.

The staff reviewed the information about lightning and find the lightning strike frequency
determined for the site is acceptable and appropriate. Staff further concludes the design
approach proposed by the applicant to protect the proposed facility from lightning effects
is acceptable.

1.3.3.3.7 Sandstorms

Section 1.3.3.3 of the SAR (LES, 2005a) describes the potential of sandstorms at the proposed
facility site.

According to the SAR (LES, 2005a), blowing sand and dust may occur occasionally. Large dust
storms with the potential of covering a large region are rare. Staff reviewed the information
about sandstorms presented in the SAR (LES, 2005a) and find the information sufficient and
acceptable.

1.3.34 Geology
1.3.34.1 Seismic Hazard

Seismic hazards are discussed in Section 1.3.5 of the SAR (LES, 2005a); and Sections 3.2.5
and 3.2.6 of the ISA Summary (LES, 2005b).

The following areas concerning the seismic hazard applicable to the safety analysis and design
of the proposed facility were reviewed:

Seismic source characterization;

Ground motion attenuation;

Seismic hazard calculation;
Development of site-specific spectra; and
Surface faulting.

1.3.34.1.1 Seismic Source Characterization

Geological and Tectonic Settings
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Section 1.3.5 of the SAR (LES, 2005a) and Section 3.2.5 of the ISA Summary (LES, 2005b)
provide a description of the regional and local geological and tectonic settings. The proposed
facility site is located within the Central Basin Platform area. The Central Basin Platform Area is
situated between the Midland and Delaware Basins, all of which are part of the Permian Basin,
a 250-million-year-old structure. The Permian Basin is a downward flexure of a large thickness
of originally flat-lying bedded, sedimentary rock. The base of the Permian Basin sediments
extends to approximately 1525 m (5000 ft) beneath the proposed facility site. The top of the
Permian section is approximately 434 m (1425 ft) below ground surface. These sediments are
overlain by sedimentary strata of the Triassic Age Dockum Group. The upper formation of the
Dockum Group is the Chinle Formation, locally overlain by either the Tertiary Ogallala, Gatuiia,
or Antlers Formations, or Quaternary alluvium. At the proposed facility site, geotechnical
borings identified up to 0.6 m (2 ft) of loose eolian sand underlain by dense to very dense, fine-
to medium-grained sand and silty sand of the Gatufia Formation. The sands of the Gatufia
Formation are locally cemented with caliche. Beneath the Gatufia Formation, the Chinle
claystone, a hard and highly plastic clay, was encountered in geotechnical borings at depths
from 10.7 to 12.2 m (35 to 40 ft).

As noted in the ISA Summary (LES, 2005b), the Southeast New Mexico—West Texas area is
presently structurally stable. The Laramide Orogeny (late Cretaceous to Early Tertiary time)
uplifted the region to its present elevation, and there has been no substantial tectonic activity
since this early Tertiary deformation. The Permian Basin has subsided slightly since the
Laramide Orogeny. However, this subsidence is believed to be a result of dissolution of the
Permian evaporite layers by groundwater or possibly compaction from oil and gas extraction.
As stated in the ISA Summary (LES, 2005b), no active faults have been identified at the site.
Faulting consists of geologically older subsurface faults in the Permian Basin subregion
related to the development of the Permian Basin and the Laramide Orogeny. The nearest
evidence of Quaternary faulting is 161 km (100 mi) west of the site, in the Basin and Range
tectonic province.

Historical Seismicity

Section 1.3.5.2 of the SAR (LES, 2005a) and Section 3.2.6.1 of the ISA Summary (LES, 2005b)
summarizes the historical seismicity at the proposed facility site. As stated in the ISA Summary
(LES, 2005b), the assessment of historical seismicity included earthquakes in the region of
interest known from felt or damage records and from more recent instrumental records (since
the early 1960s). The largest earthquake known to occur within 322 km (200 mi) of the site was
the August 16, 1931, earthquake near Valentine, Texas. This earthquake had an estimated M,
(Local Magnitude) of 6.0 to 6.4 and produced a maximum epicentral intensity of VIII on the
Modified Mercalli intensity scale. This earthquake occurred approximately 237 km (147 mi) from
the proposed site location. Within 80 km (50 mi) of the site, the largest historical earthquake
was a M, 5.0 event in 1992, approximately 16 km (10 mi) southwest of the site. Other
significant events between 322 km (200 mi) and 80 km (50 mi) of the proposed facility site
ranged in M, from 4.0 to 5.7.

Earthquakes in the region of the proposed facility site include isolated and small clusters of low-
to-moderate-magnitude events toward the Rio Grande Valley of New Mexico and in Texas,
southeast of the proposed site. According to the ISA Summary (LES, 2005b), no earthquakes
in the site region are known to be correlated to specific faults. An earthquake catalog based on
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the historic seismicity in the region [322-km (200-mi) radius] was presented in the ISA Summary
(LES, 2005b). This catalog was composed of data from: the Advanced National Seismic
System (NCEDC, 2004); University of Texas Institute for Geophysics (UTIG, 2002); New Mexico
Tech Historical Catalog (NMIMT, 2003); and New Mexico Tech Regional catalogs. The catalog
identified a substantial cluster of seismic activity that has occurred on and near the Central
Basin Platform since the mid-1960s. It was suggested by DOE (DOE, 2003) and noted in the
ISA Summary (LES, 2005b) that Central Basin Platform earthquakes are not tectonic in origin
but instead are related to water injection and withdrawal resulting from secondary recovery
operations in oil fields in the Central Basin Platform area. The ISA Summary (LES, 2005b)
noted, however, the January 2, 1992, event was attributed to a tectonic origin because of its
determined focal depth of approximately 12 km (7 mi) and is not correlated with oil or gas
drilling. At the proposed facility site, postulated earthquakes that could impact safe operation of
the proposed facility are associated with zones of crustal weakness in the Central Basin
Platform and the Basin and Range tectonic province.

The staff concludes that information concerning seismic source characterization presented in
Section 1.3.5 of the SAR (LES, 2005a) and the ISA Summary (LES, 2005b) is acceptable. The
information provides a complete summary of seismicity and potential fault and tectonic sources
and thereby demonstrates compliance with regulatory requirements in 10 CFR 30.33, 10 CFR
40.32, 10 CFR 70.22, and 10 CFR 70.65(b)(1).

1.3.3.4.1.2 Ground Motion Attenuation

Details of ground motion attenuation functions used to compute the hazard are described in
Section 3.2.6.4.1 of the ISA Summary (LES, 2005b). Several attenuation models were used in
the ISA Summary. The Nuttli attenuation model developed by the U.S. Department of the Army,
Waterways Experiment Station (USDA, 1973) was primarily selected because it was used in the
DOE (DOE, 2003) seismic hazard assessment. The Toro, et al. (Toro, 1997) attenuation model
also was used in the hazard calculations for comparison.

The attenuation models used in the ISA Summary were applicable to locations within the
Central U.S.. The proposed facility site is located at 103° west longitude, slightly east of the
105° west longitude cutoff for Central and Eastern U.S. sites, as specified in Regulatory Guide
1.165 (NRC, 1997). In addition, Frankel, et al. (Frankel, 1996) specified attenuation zones for
the U.S. in its hazard mapping project. The U.S. Geological Survey (USGS) boundary
separating the Western U.S. and the Central and Eastern U.S. attenuation zones also is located
at approximately 105° west longitude and slightly to the west of the proposed facility site. The
proposed facility site is thus situated within the area in which both the Central and Eastern U.S.
attenuation models are applicable.

1.3.3.4.1.3 Surface Faulting

There is no geologic, geophysical, or seismological evidence of active surface faulting in the
vicinity of the proposed facility site. As stated in the ISA Summary (LES, 2005b), the nearest

recent faulting is located more than 161 km (100 mi) west of the site. Therefore, surface
faulting was not considered a credible disruptive event for the proposed facility.

Recently, a fault was discovered at the nearby Waste Control Specialists (WCS) site. However,
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subsequent fault investigations revealed that the faulting is inactive because no faults exist in
formations younger than Triassic age (205 to 240 million years old) (LES, 2004a).

1.3.3.4.2 Slope Stability

Section 1.3.1.2 of the SAR (LES, 2005a), and Section 3.2.1.1 of the ISA Summary (LES, 2005b)
describe the topography at the proposed facility site. The SAR (LES, 2005a) and ISA Summary
(LES, 2005b) indicated the site topography is relatively flat, with a gradual elevation increase
from southwest to northeast. The staff site visit on May 27-28, 2004 (NRC, 2004), confirmed
the area at the proposed facility is relatively flat. Consequently, slope stability is not a safety
concern for this proposed facility.

1.3.3.4.3 Liguefaction

Liguefaction potential of soils beneath the proposed facility is discussed in Section 3.2.7.1 of the
ISA Summary (LES, 2005b). According to the ISA Summary (LES, 2005b), except for a top
layer of loose sand [up to 0.6m (2ft)], the soils at the proposed facility site are dense to very
dense and the groundwater level is at least 30 m (98 ft) below ground surface. In Section
3.3.2.1 of the ER, the applicant (LES, 2005c) indicates the groundwater table at the site is

65 to 68 m (214 to 222 ft) below ground surface. Consequently, the applicant concluded the
potential for liguefaction was remote (LES, 2005b, c).

Geotechnical investigation indicated the soil beneath the proposed facility site is a layer of loose
eolian sand underlain by the Gatufia Formation (dense to very dense sand and silty sand).
Below the Gatufia Formation is the Chinle claystone, a very hard, highly plastic clay. The
Chinle claystone was encountered at depths approximately 10.7 to 12.2 m (35 to 40 ft). For the
top 7.6 m (25 ft) of soils, the blow-count values ranged from 20 to 76. Beneath the 7.6-m (25-ft)
horizon, typical blow-count values were more than 60, with even larger blow-count values for
the Chinle claystone.

The staff reviewed the geotechnical investigation information presented in the ISA Summary
(LES, 2005b, c) and concurs with the applicant that the potential for liquefaction of soils at the
site may not be a safety concern for the proposed facility. The applicant committed in Section
3.3.9 of the SAR (LES, 2005a) to perform additional geotechnical investigations at the site to
confirm that liquefaction is not a safety concern for the proposed facility. Additional site testing
will be evaluated in accordance with NRC Regulatory Guide 1.198, “Procedures and Criteria for
Assessing Seismic Soil Liquefaction at Nuclear Power Plant Sites” (NRC, 2003).

1.3.34.4 Settlement

Settlement of foundations for the proposed facility is discussed in Section 3.2.7 of the ISA
Summary (LES, 2005b). Inits ISA Summary, the applicant stated that only five borings were
drilled at the proposed facility site to determine the suitability of the site. The applicant
recognized the geotechnical results obtained from the five borings were not sufficient for final
design purposes. The applicant committed in Section 3.3.9 of the SAR (LES, 2005a) that the
settlement and differential settlement for the design of the proposed facility will be determined
based on the information that will be obtained from the additional geotechnical investigations.
Allowable soil bearing pressures will be evaluated in accordance with Naval Facilities
Engineering Command Design Manual NAVFAC DM-7.02, “Foundations and Earth Structures”
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(NAVFAC, 1996). Building settlement analyses will be performed in accordance with Naval
Facilities Engineering Command Design Manual NAVFAC DM-7.01, “Soil Mechanics”
(NAVFAC, 1986) and Winterkorn and Fang, “Foundation Engineering Handbook” (Winterkorn,
1975).

The staff reviewed the information presented concerning differential settlements and find the
applicant's commitment to perform additional geotechnical investigations using acceptable
geotechnical standards for final facility design to be acceptable.

1.3.35 Hydrology

Site surface water and groundwater hydrology is discussed in Sections 1.3.4 of the SAR (LES,
2005a) and 3.2.4 of the ISA Summary (LES, 2005b). The applicant obtained hydrological data
principally from previous investigations conducted by WCS, which is located 1.6 km (1 mi) east
of the proposed site. WCS operates a hazardous chemical treatment and disposal facility. The
applicant performed a limited number of geotechnical studies that demonstrate that the WCS
data are applicable to the proposed site.

The proposed site contains no surface water and/or surface water drainage features, with
essentially all precipitation subject to either infiltration or evapotranspiration.

The applicant performed subsurface studies of the alluvial material that overlies the Chinle red
bed clays. These alluvial deposits are 9 to 18 m (30 to 60 ft) thick. The Chinle formation
consists of a low-permeability clay unit having a thickness of 323 to 333 m (1060 to 1092 ft) and
is the upper formation within the Triassic Age Dockum Group. No perched water systems in
the alluvial deposits were found, although one well produced water samples, because of a
limited groundwater occurrence.

The low permeability Chinle formation essentially isolates the deep and shallow groundwater
systems. Within the Chinle formation are two distinct groundwater systems, with no
interconnections. The first is a siltstone or silty sandstone unit with some saturation at 65 to 68
m (214 to 222 ft) below the surface. This unit is a low-permeability formation that does not yield
groundwater easily. The second unit is a saturated siltstone layer approximately 30.5 m (100 ft)
thick, at an elevation of 183 m (600 ft) below the surface. The Santa Rosa formation lies below
the Chinle Unit, but within the Dockum Group, at 340 m (1115 ft) below the surface. The Santa
Rosa unit is the first occurrence of a well-defined aquifer system. However, this system is
considered non-potable because of high concentrations of dissolved solids.

At the quarry site, north of the proposed site, there are shallow groundwater occurrences.
These shallow perched systems, however, are intermittent and limited and caused by a layer
caliche or caprock at the surface that in places is fractured and can lead to rapid infiltration of
precipitation forming the perched water system. Caprock, however, is not present at the
proposed site, and, therefore, it is not expected that significant perched water systems would be
produced.

Baker Spring is located about 1.6 km (1 mi) northeast of the proposed site. However, this
spring is intermittent and flows only after precipitation events.

Several localized shallow perched groundwater systems exist to the east of the proposed site

1-23



and are used to supply water pumped by windmills to tanks for grazing livestock. These
perched systems are located above the Chinle clays, but the volume of water produced is
limited.

Because of the lack of sufficient surface and groundwater supplies, the applicant will not make
withdrawals of groundwater at the site. Instead, the applicant is proposing to obtain water for
plant use using Eunice and Hobbs municipal supplies. These water supplies are obtained from
well fields near Hobbs, New Mexico. The applicant is also not proposing to inject water into
groundwater systems at the site.

Since there are no surface water bodies in the immediate vicinity of the site, flooding is not a
design objective. The only potential flooding at the plant would occur from intense local
precipitation events. Flood protection is provided by establishing building floor levels above the
calculated depth of ponded water caused by intense precipitation events (see Sections 1.3.3.3.4
and 1.3.3.3.5 of this SER).

The staff reviewed the applicant’s hydrological data and finds that it provides sufficient
information to assess site flooding hazards and ground- and surface water impacts, and is
consistent with information in the ISA Summary.

1.3.4 EVALUATION FINDINGS

The staff has reviewed the site description for the proposed LES uranium enrichment facility
according to Section 1.3 of the Standard Review Plan. The applicant has adequately described
and summarized general information pertaining to: (1) the site geography, including its location
relative to prominent natural and man-made features such as mountains, rivers, airports,
population centers, schools, and commercial and manufacturing facilities; (2) population
information on the basis of the most current available census data to show population
distribution as a function of distance from the facility; (3) meteorology, hydrology, and geology
for the site; and (4) applicable design basis events. The reviewer verified that the site
description is consistent with the information used as a basis for the ER, emergency
management plan, and ISA Summary; and that it demonstrates compliance with regulatory
requirements in 10 CFR 30.33, 10 CFR 40.32, 10 CFR 70.22, and 10 CFR 70.65(b)(1).
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2.0 ORGANIZATION AND ADMINISTRATION

The purpose of the review of the applicant's organization and administration is to ensure that
the proposed management policies will provide reasonable assurance that the licensee plans,
implements, and controls site activities in a manner that ensures the safety of workers, the
public, and the environment. The review also ensures that the applicant has identified and
provided adequate qualification descriptions for key management positions.

2.1 REGULATORY REQUIREMENTS

10 CFR 30.33, 10 CFR 40.32, 10 CFR 70.22, 10 CFR 70.23, and 10 CFR 70.62(d) require a
management system and administrative procedures for the effective implementation of health,
safety, and environment (HS&E) protection functions concerning the applicant’s corporate
organization, qualifications of the staff, and adequacy of the proposed equipment, facilities, and
procedures to provide adequate safety for workers, the public, and the environment.

2.2 REGULATORY ACCEPTANCE CRITERIA

The acceptance criteria applicable to the U.S. Nuclear Regulatory Commission’s (NRC’s) review
of the organization and administration section of the application are contained in Section 2.4.3
of the “Standard Review Plan for Fuel Cycle Facilities,” NUREG-1520 (NRC, 2002).

2.3 STAFF REVIEW AND ANALYSIS

In Section 2.1 of the applicant’s Safety Analysis Report (SAR) (LES, 2005), the applicant
provides a functional description of specific organization groups responsible for managing the
design, construction, and operation of the facility. Included in this section are the plans for the
transition from the start-up phase to operations.

In Section 2.2 of the applicant’'s SAR (LES, 2005), the applicant describes the qualifications,
responsibilities, and authorities for key supervisory and management personnel, along with a
listing of the shift crew composition.

In Section 2.3 of the applicant’'s SAR (LES, 2005), the applicant includes administration
procedures for effective implementation of HS&E functions, using written procedures and
reporting of unsafe conditions or activities, along with written agreements with offsite emergency
resources and a commitment to establish formal management measures to ensure availability of
Items Relied on for Safety (IROFS).

Figure 2.1-1 of the applicant's SAR (LES, 2005) shows the LES organization during design and

construction phase of the facility. Before beginning operations, this organization transitions to
the one shown in Figure 2.1-2.
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2.3.1 Organizational Responsibilities and Qualifications

The Chief Operating Officer is appointed by the President and is responsible for ensuring that
the facility complies with all applicable regulatory requirements. The Chief Operating Officer
directs these responsibilities through the Plant Manager.

The Plant Manager will be appointed by, and reports to, the LES Chief Operating Officer. The
plant manager has direct responsibility for operation of the facility in a safe, reliable, and
efficient manner. He/she is responsible for proper selection of staff for all key positions,
including positions on the Safety Review Committee (SRC). The Plant Manager is responsible
for the protection of the facility staff and the general public from radiation and chemical
exposure or any other consequences of an accident at the facility and also bears the
responsibility for compliance with the facility license. He/she or designee(s) has the authority to
approve and issue procedures. The Plant Manager will have, as a minimum, a bachelor's
degree (or equivalent) in an engineering or scientific field and 10 years of responsible nuclear
experience.

The Quality Assurance (QA) Director is appointed by, and reports to, the President, and has
overall responsibility for development, management, and implementation of the LES QA
Program. He/she will have, as a minimum, a bachelors degree (or equivalent) in an engineering
or scientific field, and at least 6 years of responsible nuclear experience in the implementation
of a QA program. The QA Director will have at least 4 years experience in a QA organization at
a nuclear facility.

The QA Manager reports to the Plant Manager and is responsible for establishing and
maintaining the QA Program for the facility. The facility line managers and their staff who are
responsible for performing quality-affecting work are responsible for ensuring implementation of
and compliance with the QA Program. The QA Manager position is independent from other
management positions at the facility, to ensure that the QA Manager has access to the Plant
Manager for matters affecting quality. In addition, the QA Manager has the authority and
responsibility to contact the LES President through the QA Director, with any QA concerns. The
QA Manager will have, as a minimum, a bachelor's degree (or equivalent), in an engineering or
scientific field, and at least 5 years of responsible nuclear experience in the implementation of a
QA program. The QA Manager shall have at least 2 years experience in a QA organization at a
nuclear facility.

The HS&E Manager reports to the Plant Manager and has the responsibility for assuring safety
at the facility through activities including maintaining compliance with safeguards, appropriate
rules, regulations, codes — and has the responsibility for implementation and control of the
Fundamental Nuclear Material Control Plan (FNMCP). This includes HS&E activities associated
with nuclear criticality safety, radiation protection, chemical safety, environmental protection,
emergency preparedness, and industrial safety. The HS&E Manager works with the other
facility managers to ensure consistent interpretations of HS&E requirements, performs
independent reviews, and supports facility and operations change control reviews. This position
is independent from other management positions at the facility to ensure objective HS&E audit,
review, and control activities. The HS&E Manager has the authority to shut down operations if
they appear to be unsafe, and must consult with the Plant Manager with respect to restart of
shutdown operations after the deficiency, or unsatisfactory condition, has been resolved.
Changes to the facility or to activities of personnel that require prior NRC approval are reviewed
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and approved by the HS&E Manager or designee. The HS&E Manager will have, as a
minimum, a bachelor's degree (or equivalent) in an engineering or scientific field and at least 5
years of responsible nuclear experience in HS&E or related disciplines. The HS&E Manager
will also have at least 1 year of direct experience in the administration of nuclear criticality safety
evaluations and analyses.

The Operations Manager reports to the Plant Manager and has the responsibility of directing the
day-to-day operation of the facility. This includes such activities as ensuring the correct and
safe operation of uranium hexafluoride (UF) processes, proper handling of UF,, and the
identification and mitigation of any off-normal operating conditions. In case of the absence of
the Plant Manager, the Operations Manager may assume the responsibilities and authorities of
the Plant Manager. The Operations Manager will have, as a minimum, a bachelor's degree (or
equivalent) in an engineering or scientific field and 4 years of responsible nuclear experience.

The Uranium Management Manager reports to the Plant Manager and has the responsibility for
UF, cylinder management (including transportation licensing) and directing the scheduling of
enrichment operations to ensure smooth production. This includes activities such as ensuring
that proper feed material and maintenance equipment are available for the facility. In case of
the absence of the Plant Manager, the Uranium Management Manager may assume the
responsibilities and authorities of the Plant Manager. The Uranium Management Manager will
have, as a minimum, a bachelor's degree (or equivalent) in an engineering or scientific field and
4 years of responsible nuclear experience.

The Technical Services Manager reports to the Plant Manager and has the responsibility of
providing technical support to the facility. This includes technical support for facility
modifications (including administration of the configuration management system); engineering
support for operations and maintenance; performance; operation of the chemistry laboratory;
maintenance activities; and computer support. In case of the absence of the Plant Manager,
the Technical Services Manager may assume the responsibilities and authorities of the Plant
Manager. The Technical Services Manager will have, as a minimum, a bachelor’s degree (or
equivalent) in an engineering or scientific field and 4 years of responsible nuclear experience.

The Human Resource Manager reports to the Plant Manager and has the responsibility for
community relations; ensuring adequate staffing; ensuring training is provided for facility
employees; providing administrative support services to the facility, including document control;
and for the physical security of the facility. The Human Resource Manager will have as a
minimum, a bachelor's degree in Personnel Management, Business Administration, or related
field, and 3 years of appropriate, responsible experience in implementing and supervising
human resource responsibilities at an industrial facility.

The QA Inspectors report to the QA Manager (via a designated supervisory position, if
applicable) and have the responsibility for performing inspections related to the implementation
of the LES QA Program. QA Inspectors performing QA Level 1 activities will be certified in
accordance with American Society of Mechanical Engineers (ASME) NQA-1 (ASME, 1994) and
ASME NQA-1a (ASME, 1995) inspector qualification requirements.

The QA Auditors report to the QA Manager (via a designated supervisory position, if applicable)

and have the responsibility for performing audits related to the implementation of the LES QA
Program. QA Auditors require certification under the LES QA Program. This certification
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includes training on the LES QA Program, audit fundamentals, objectives and techniques for
performing audits, and on-the-job training.

The QA Technical Support personnel report to the QA Manager (via a designated supervisory

position, if applicable) and have the responsibility for providing technical support related to the

implementation of the LES QA Program. QA Technical Support staff receive QA Indoctrination
Training and training in the specific QA procedures needed to perform their jobs.

The Emergency Preparedness Manager reports to the HS&E Manager and has the
responsibility for ensuring that the facility remains prepared to react and respond to any
emergency situation that may arise. This includes emergency preparedness training of facility
personnel; facility support personnel; the training of, and coordination with, offsite emergency
response organizations; and conducting periodic drills to ensure facility-personnel and offsite-
response-organization-personnel training is maintained up to date. The Emergency
Preparedness Manager will have a minimum of 5 years of experience in the implementation and
supervision of emergency plans and procedures at a nuclear facility. No credit for academic
training may be taken toward fulfilling this experience requirement.

The Licensing Manager reports to the HS&E Manager and has the responsibility for
coordinating facility activities to ensure that compliance is maintained with applicable NRC
requirements. The Licensing Manager is also responsible for ensuring abnormal events are
reported to NRC in accordance with NRC regulations. The Licensing Manager will have a
minimum of 5 years of appropriate, responsible experience in implementing and supervising a
nuclear licensing program.

The Environmental Compliance Manager reports to the HS&E Manager and has the
responsibility for coordinating facility activities to ensure all local, State, and Federal
environmental regulations are met. This includes submission of periodic reports to appropriate
regulating organizations of effluents from the facility. The Environmental Compliance Manager
will have a minimum of 5 years of appropriate, responsible experience in implementing and
supervising a nuclear environmental compliance program.

The Radiation Protection Manager reports to the HS&E Manager and has the responsibility for
implementing the Radiation Protection program. These duties include: the training of personnel
in use of equipment; control of radiation exposure of personnel; continuous determination of the
radiological status of the facility; and conducting the radiological environmental monitoring
program. During emergency conditions, the Radiation Protection Manager's duties may also
include:

. Providing Emergency Operations Center personnel information and recommendations
concerning chemical and radiation levels at the facility;

. Gathering and compiling onsite and offsite radiological and chemical monitoring data;

. Making recommendations concerning actions at the facility and offsite deemed
necessary for limiting exposures to facility personnel and members of the general public;
and

. Taking prime responsibility for decontamination activities.
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In matters involving radiological protection, the Radiation Protection Manager has direct access
to the Plant Manager. The Radiation Protection Manager will have, as a minimum, a bachelor’s
degree (or equivalent), in an engineering or scientific field, and 3 years of responsible nuclear
experience associated with implementation of a Radiation Protection program. At least 2 years
of experience will be at a facility that processes uranium, including uranium in soluble form.

The Industrial Safety Manager reports to the HS&E Manager and has the responsibility for the
implementation of facility industrial safety programs and procedures. This will include programs
and procedures for training individuals in safety and maintaining the performance of the facility
fire protection systems. The Industrial Safety Manager will have, as a minimum, a bachelor's
degree (or equivalent) in either an engineering or a scientific field and 3 years of appropriate,
responsible nuclear experience associated with implementation of a facility safety program.

Criticality Safety Engineers report to the HS&E Manager (via a designated supervisory position,
if applicable) and are responsible for the preparation or review of nuclear criticality safety
evaluations and analyses, and conducting and reporting periodic nuclear criticality safety
assessments. Nuclear criticality safety evaluations and analyses require independent reviews
by a Criticality Safety Engineer. Criticality Safety Engineers shall have a minimum of 2 years
experience in the implementation of a criticality safety program. These individuals will hold a
bachelor’s degree in an engineering or scientific field and have successfully completed a
training program, applicable to the scope of operations, in the physics of criticality and in
associated safety practices.

Should a change to the facility require a nuclear criticality safety evaluation, an individual who,
as a minimum, possesses the equivalent qualifications of the Nuclear Criticality Engineer will
perform the evaluation or analysis. In addition, this individual will have at least 2 years of
experience performing criticality safety analyses and implementing criticality safety programs.
An independent review of the evaluation or analysis will be performed by a qualified Criticality
Safety Engineer.

The Chemical Safety Engineer reports to the HS&E Manager (via a designated supervisory
position, if applicable) and is responsible for the preparation or review of chemical safety
programs and procedures for the facility. The Chemical Safety Engineer will have a minimum of
2 years experience in the preparation or review of chemical safety programs and procedures.
This individual will hold a bachelor's degree (or equivalent) in an engineering or scientific field
and have successfully completed a training program, applicable to the scope of operations, in
chemistry and in associated safety practices.

The Shift Managers report to the Operations Manager and have the responsibility for ensuring
safe operation of enrichment equipment and support equipment. Each Shift Manager directs
assigned personnel, to provide enrichment services in a safe, efficient manner. Shift Managers
will have a minimum of 5 years of appropriate, responsible experience in implementing and
supervising a nuclear operations program.

The Production Scheduling Manager reports to the Uranium Management Manager and has the
responsibility for developing and maintaining production schedules for enrichment services.
This individual will have a minimum of 3 years of appropriate, responsible experience in
implementing and supervising a continuous production scheduling program.
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The Cylinder Management Manager reports to the Uranium Management Manager and has the
responsibility for ensuring that cylinders of UF4 are received and routed correctly at the facility,
and is also responsible for all transportation licensing. This individual will have a minimum of 3
years of appropriate, responsible experience in implementing and supervising a continuous
production scheduling program.

The Warehouse and Materials Manager reports to the Uranium Management Manager and has
the responsibility for ensuring spare parts and other materials needed for operation of the facility
are ordered, received, inspected, and stored properly. This individual will have a minimum of 3
years of appropriate, responsible experience in implementing and supervising a purchasing and
inventory program.

The Safeguards Manager reports to the HS&E Manager and has the responsibility for ensuring
the proper implementation of the FNMCP. This position is separate from, and independent, of
the Operations, Technical Services, and Human Resources departments, to ensure a definite
division between the safeguards group and the other departments. In matters involving
safeguards, the Safeguards Manager has direct access to the Plant Manager. The Safeguards
Manager will have as a minimum, a bachelor's degree in an engineering or scientific field, and 5
years of experience in the management of a safeguards program for Special Nuclear Material,
including responsibilities for material control and accounting. No credit for academic training
may be taken toward fulfilling this experience requirement.

The Chemistry Manager reports to the Technical Services Manager and has the responsibility
for the implementation of chemistry analysis programs and procedures for the facility. This
includes effluent sample collection, chemical analysis of effluents, comparison of effluent
analysis results to limits, and reporting of chemical analysis of effluents to appropriate
regulatory agencies. The Chemistry Manager will have, as a minimum, a bachelor's degree (or
equivalent) in either an engineering or a scientific field and 3 years of appropriate, responsible
nuclear experience associated with implementation of a facility chemistry program.

The Performance Manager reports to the Technical Services Manager and has the
responsibility for coordinating and maintaining testing programs for the facility. This includes
testing of systems and components to ensure that the systems and components are functioning
as specified in design documents. This individual will have, as a minimum, a bachelor’s degree
(or equivalent) in either an engineering or a scientific field and 4 years of appropriate,
responsible nuclear experience associated with implementation of testing programs.

The Projects Manager reports to the Technical Services Manager and has the responsibility for
the implementation of facility modifications and for maintaining the configuration management
system. This individual also provides engineering support, as needed, to support facility
operation and maintenance, and support of performance testing of systems and equipment.
The Projects Manager will have, as a minimum, a bachelor's degree (or equivalent) in an
engineering or scientific field and have a minimum of 5 years of appropriate, responsible
nuclear experience.

The Engineering Manager reports to the Technical Services Manager and has the responsibility
for providing engineering support at the facility. This includes ensuring the safe operation of
enrichment equipment and support equipment, providing maintenance support for equipment
and systems, and developing operating and maintenance procedures for the facility. The
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individual is responsible for the development of all design changes to the plant. The
Engineering Manager will have, as a minimum, a bachelor's degree (or equivalent) in an
engineering or scientific field and have a minimum of 5 years of appropriate, responsible
experience in implementing and supervising a nuclear engineering program.

The Maintenance Manager reports to the Technical Services Manager and has the
responsibility of directing and scheduling maintenance activities to ensure proper operation of
the facility, including preparation and implementation of maintenance procedures. This includes
activities such as repair and preventive maintenance of facility equipment. The Maintenance
Manager also has the responsibility for coordinating and maintaining testing programs for the
facility. This includes testing of systems and components to ensure that the systems and
components are functioning as specified in design documents. This individual will have, as a
minimum, a bachelor's degree (or equivalent) in an engineering or scientific field and 4 years of
responsible nuclear experience.

The Administration Manager reports to the Human Resources Manager and has the
responsibility for ensuring that support functions such as accounting, word processing, and
general office management are provided for the facility. This individual will have a minimum of 3
years of appropriate, responsible experience in implementing and supervising administrative
responsibilities at an industrial facility.

The Community Relations Manager reports to the Human Resources Manager and has the
responsibility for providing information about the facility and LES to the public and media.
During an abnormal event at the facility, the Community Relations Manager ensures that the
public and media receive accurate and up-to-date information. This individual will have as a
minimum, a bachelor's degree in Public Relations, Political Science, or Business Administration,
and 3 years of appropriate, responsible experience in implementing and supervising a
community relations program.

The Security Manager reports to the Human Resources Manager and has the responsibility for
directing the activities of security personnel to ensure the physical protection of the facility. This
individual is also responsible for the protection of classified matter at the facility and obtaining
security clearances for facility personnel and support personnel. In matters involving physical
protection of the facility or classified matter, the Security Manager has direct access to the Plant
Manager. This individual will have, as a minimum, a bachelor's degree in an engineering or
scientific field and 5 years of experience in the responsible management of physical security at
a facility requiring security capability similar to that required for the facility. No credit for
academic training may be taken toward fulfilling this experience requirement.

The Document Control Manager reports to the Human Resources Manager and has the
responsibility for adequately controlling documents at the facility. This individual will have a
minimum of 3 years of appropriate, responsible experience in implementing and supervising a
document control program.

The Training Manager reports to the Human Resources Manager and has the responsibility for
conducting training and maintaining training records for personnel at the facility. This individual
will have a minimum of 5 years of appropriate, responsible experience in implementing and
supervising a training program.
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The minimum operating shift crew consists of a Shift Manager (or Deputy Shift Manager in the
absence of the Shift Manager); one Control Room operator; one Radiation Protection
technician; one operator for each Cascade Hall and associated UF4 handling systems; and
security personnel. When only one Cascade Hall is in operation, a minimum of two operators
are required.

At least one criticality safety engineer will be available, with appropriate ability to be contacted
by the Shift Manager, to respond to any routine request or emergency condition. This
availability may be offsite if adequate communication ability is provided to allow response as
needed.

The applicant has a program in place to make personnel position descriptions available onsite
for NRC inspections.

2.3.2 Management Control

Section 2.3 of the SAR (LES, 2005) summarizes how the activities that are essential for
implementation of the management measures and other HS&E functions are documented in
formally approved, written procedures, prepared in compliance with a formal document control
program. The mechanism for reporting potentially unsafe conditions or activities to the HS&E
organization and facility management is also summarized. This mechanism involves giving
employees that feel safety or quality is being compromised the responsibility and right to initiate
the “stop work” process to ensure work is returned to safe conditions. Employees also have the
right to access line management, the safety organization, requirements under 10 CFR Part 19,
and the Corrective Action Program to ensure their concerns are addressed.

2321 Configuration Management

A Configuration Management program is provided to define and maintain a technical baseline
for the facility and provide a formal process for making changes to that baseline. All changes
made to the facility are made in accordance with the Configuration Management program.
Section 11.3.1 of this Safety Evaluation Report (SER) discusses the Configuration Management
program.

2.3.2.2 Maintenance

A maintenance program will be implemented, during operations, that will include planned and
scheduled preventive maintenance, surveillance, and performance trending, to ensure that
IROFS are available and reliable to perform their intended functions.

2.3.2.3 Training and Qualifications

The applicant will implement a formal planned training program that will include indoctrination
training for all employees, addressing criticality, radiological, chemical, and industrial safety.
The level of indoctrination training will depend on the specific jobs to be performed. Continued
or periodic retraining will be established, when applicable, to ensure employee proficiency.
Further in-depth training will occur in the area of specific job areas. Radiological and criticality
safety retraining will occur annually. Training records will be maintained by the Human
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Resources Manager. Additional information on the applicant’s training program is provided in
Section 11.3 of the SAR (LES, 2005) and in Section 11.3.3 of this SER.

2.3.2.4 Procedures

The applicant will conduct all operations involving licensed material in accordance with
approved, written procedures. These procedures will generally include operating procedures,
administrative procedures, maintenance procedures, and emergency procedures.

2.3.25 Audits and Assessments

The applicant will implement a QA Program that requires periodic audits of activities affecting
guality, to ensure that these activities are being conducted in accordance with procedures and
the QA Program requirements. The audits will be identified, scheduled, and performed in
accordance with a written plan. The frequency of audits will depend on the safety significance,
status, and work history of the activity. The SRC and the QA Department will conduct
operational reviews and program audits. Further information on audits is provided in Section
11.5 of the SAR (LES, 2005).

2.3.2.6 Safety Review Committee

Section 2.2.3 of the SAR states that the SRC will report to the Plant Manager and will provide
technical and administrative review and audit of operations that could affect plant worker, public
safety, and environmental impacts. The scope of activities reviewed and audited by the SRC
shall, as a minimum, include the following:

Radiation protection;

Nuclear criticality safety;

Hazardous chemical safety;

Industrial safety, including fire protection;

Environmental protection;

As Low As is Reasonably Achievable (ALARA) policy implementation; and
Changes in facility design or operations.

The SRC will conduct at least one facility audit per year for the above areas. The SRC will be
composed of at least five members, including the Chairman. Members of the SRC may be from
the LES corporate office or technical staff. The five members will include experts on operations
and all safety disciplines (criticality, radiological, chemical, industrial). The Chairman, members,
and alternate members of the SRC will be formally appointed by the Plant Manager, will have an
academic degree in an engineering or physical science field, and, in addition, will have a
minimum of 5 years of technical experience, of which a minimum of 3 years will relate directly to
one or more of the safety disciplines (criticality, radiological, chemical, industrial).

The SRC will meet at least once per calendar quarter.

Review meetings will be held within 30 days of any incident that is reportable to NRC. These
meetings may be combined with regular meetings. After a reportable incident, the SRC will
review the incident's causes, the responses, and both specific and generic corrective actions to
ensure resolution of the problem is implemented. A written report of each SRC meeting and
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audit will be forwarded to the Plant Manager and appropriate managers within 30 days, and be
retained in accordance with the records management system.

2.3.2.7 Incident Investigations

A Corrective Action Program will be implemented to identify, investigate, analyze, and document
abnormal events that have the potential to threaten or weaken the applicant’s health, safety,
and environmental protection programs. Additional detail is provided in Section 11.3.6 of this
SER.

2.3.2.8 Employee Concerns

The applicant will implement a “stop-work” process for any employee who feels that safety or
quality could be compromised in any work activity. This program is implemented through
general employee indoctrination training and the applicant’'s management, the safety
organization, NRC requirements in 10 CFR Part 19, and through the Corrective Action Program.

2.3.2.9 Records Management

The applicant will implement a records management program to control the preparation and
issuance of applicant documents. This document control program will include a formal process
for preparing, reviewing, approving, and issuing revisions to documents. Further discussion of
the records management program is provided in Section 11.3.7 of this SER.

2.3.2.10 Written Agreements with Offsite Emergency Agencies

The applicant will coordinate emergency actions with appropriate State and local offsite
emergency agencies through written agreements. Further discussion of Emergency
Management is provided in Chapter 8 of this SER.

2.3.3 Transition from Design and Construction to Operations

LES is responsible for the design, QA, construction, testing, initial start-up, operation, and
decommissioning of the facility.

Toward the end of construction, the focus of the organization will shift from design and
construction to initial start-up and operation of the facility. As the facility nears completion, LES
will staff the facility to ensure smooth transition from construction activities to operation
activities. Urenco will have personnel integrated into the LES organization to provide technical
support during startup of the facility and transition into the operations phase.

As the construction of systems is completed, the systems will undergo acceptance testing as
required by procedure, followed by turnover from the construction organization to the operations
organization by means of a detailed transition plan. The turnover will include the physical
systems and corresponding design information and records. After turnover, the operating
organization will be responsible for system maintenance and configuration management. The
design basis for the facility is maintained during the transition from construction to operations

through the configuration management system described in Chapter 11, “Management
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Measures,” of the SAR (LES, 2005).

2.4 EVALUATION FINDINGS

The staff reviewed the organization and administration for the proposed facility according to
Chapter 2 of NUREG-1520 (NRC, 2002). The staff reviewed the applicant’'s organization,
management position summaries and qualifications, and management controls. These
organizational and administrative elements describe: (1) clear responsibilities and associated
resources for the design, construction, and operation of the facility; and (2) its plans for
managing and operating the project. The staff reviewed these plans and commitments and
concludes that they provide reasonable assurance that an acceptable organization,
administrative policies, and sufficient competent resources have been established or are
committed, to satisfy the applicant's commitments for the design, construction, and operation of
the facility per 10 CFR 30.33, 10 CFR 40.32, 10 CFR 70.22, 10 CFR 70.23, and 10 CFR
70.62(d).

2.5 REFERENCES

(ASME, 1994) American Society of Mechanical Engineers (ASME). ASME NQA-1, “Quality
Assurance Requirements for Nuclear Facility Applications,” 1994,

(ASME, 1995) American Society of Mechanical Engineers (ASME). ASME NQA-1a, Addenda
to “Quality Assurance Requirements for Nuclear Facility Applications,” 1995.

(LES, 2005) Louisiana Energy Services (LES). “National Enrichment Facility Safety Analysis
Report,” Revision 6, 2005.

(NRC, 2002) U.S. Nuclear Regulatory Commission (NRC). NUREG-1520, “Standard Review
Plan for the Review of a License Application for a Fuel Cycle Facility,” 2002.
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3.0 INTEGRATED SAFETY ANALYSIS (ISA) AND ISA SUMMARY

The purpose of this review is to ensure that the Integrated Safety Analysis (ISA) and ISA
Summary meet the regulatory requirements specified in 10 CFR Part 70, Subpart H, “Additional
Requirements for Certain Licensees Authorized to Possess a Critical Mass of Special Nuclear
Material.” The review determines whether appropriate hazards and baseline design criteria
have been addressed. The review also determined whether acceptable Items Relied on for
Safety (IROFS), management measures, and likelihoods and consequences have been
designated for higher-risk accident sequences, and whether, with IROFS, the performance
requirements of 10 CFR 70.61 have been met. For those cases involving nuclear criticality
safe-by-design components, the review determines whether the performance requirements of
10 CFR 70.61 are met through demonstration that failure of those components is highly unlikely.
The review also determined whether programmatic commitments to maintain the ISA and ISA
Summary are acceptable.

In particular, this review considered information provided by the applicant related to:

1. The use of baseline design criteria for the design of the facility in accordance with 10
CFR 70.64(a).

2. Commitments regarding the applicant’s safety program, including the ISA, pursuant to
the requirements of 10 CFR 70.62; and

3. ISA summaries submitted in accordance with 10 CFR 70.62(c)(3)(ii) and 70.65.

3.1 REGULATORY REQUIREMENTS

The following regulatory requirements are applicable to the ISA and ISA Summary content:

1. 10 CFR 70.62 specifies the requirement to establish and maintain a safety program,
including performance of an ISA that demonstrates compliance with the performance
requirements of 10 CFR 70.61;

2. 10 CFR 70.62(c) specifies requirements for conducting an ISA, including a
demonstration that credible high-consequence and intermediate-consequence events
meet the safety performance requirements of 10 CFR 70.61,;

3. 10 CFR 70.64 specifies requirements for baseline design criteria and facility and system
design and facility layout; and

4, 10 CFR 70.65(b) specifies the contents of an ISA Summary.
The regulations, in 10 CFR 70.62, require an applicant to establish and maintain a safety

program that demonstrates compliance with the performance requirements of 70.61. The safety
program is required to contain three elements: (1) process safety information; (2) an integrated
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safety analysis (ISA); and (3) management measures. The integrated safety analysis must be
conducted and maintained by the applicant and must identify the following:

Radiological hazards related to possessing or processing licensed material;

Chemical hazards of licensed material and hazardous chemicals produced from licensed
material;

Facility hazards that could affect the safety of licensed materials and thus present an
increased radiological risk;

Potential accident sequences caused by process deviations or other events internal to
the facility and credible external events, including natural phenomena;

The consequence and likelihood of occurrence of each potential accident sequence
identified and the methods used to determine the consequences and likelihood; and

Each item relied on for safety (IROFS) identified pursuant to 10 CFR 70.61, the
characteristics of its preventive, mitigative, or other safety function and the assumptions
and conditions under which the item is relied upon to support compliance with 10 CFR
70.61.

The regulations, in 10 CFR 70.61, provide that the ISA must evaluate compliance with
performance requirements. Those requirements specify that the risk of each credible
high-consequence event must be limited such that the likelihood of occurrence is highly unlikely
and the risk of each credible intermediate-consequence event must be limited such that the
likelihood of occurrence is unlikely.

The license application must include a description of the safety program under 10 CFR
70.65(a). In addition, the applicant is required to submit to the NRC an ISA Summary. The
Summary is required to contain:

A general description of the site with emphasis on those factors that could affect safety;

A general description of the facility with emphasis on those areas that could affect
safety;

A description of each process analyzed in the ISA in sufficient detail to understand the
theory of operation and, for each process, the hazards identified in the ISA and a
general description of the types of accident sequences;

Information that demonstrates compliance with the performance requirements of 10 CFR
70.61, including a description of the management measures, requirements for criticality
monitoring and alarms and the information regarding the baseline design criteria and
defense-in-depth practices set forth in 10 CFR 70.64;

A description of the team, qualifications, and the methods used to perform the ISA;
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. A list briefly describing each IROFS in sufficient detail to understand their functions in
relation to the performance requirements of 10 CFR 70.61;

. A description of the proposed quantitative standards used to assess consequences to
an individual from acute chemical exposure to licensed material or chemicals produced
from licensed material;

. A descriptive list that identifies all IROFS that are the sole item preventing or mitigating
an accident sequence that exceed the performance requirements of 10 CFR 70.61; and

. A description of the definitions of unlikely, highly unlikely, and credible, as used in the
evaluations in the ISA.

3.2 REGULATORY ACCEPTANCE CRITERIA

The acceptance criteria used during the U.S. Nuclear Regulatory Commission’s (NRC’s) review
of the applicant’'s ISA and ISA Summary are outlined in Sections 3.4.3.1 and 3.4.3.2 of NUREG-
1520 (NRC, 2002).

3.3 STAFF REVIEW AND ANALYSIS

The Staff reviewed the safety program as described in the applicant’s ISA Summary (LES,
2005b) in order to assess compliance with the regulatory requirements. This includes
information describing the site, facility, processes, and baseline design criteria. The summary
also details the method used by the applicant to identify hazards associated with the processes
identified, a description of the accident sequences identified, the potential consequences for
each accident, and the identification of applicable IROFS for each accident found to be credible
for which consequences could be classified as intermediate or high. A description of the safety
function of each IROFS was described, along with the means by which the IROFS will be
implemented.

The staff reviewed the applicant’s Safety Analysis Report (SAR), portions of the Integrated
Safety Analysis (ISA), and ISA Summary. Since the proposed facility has not been constructed,
the staff visited a similar gas centrifuge uranium enrichment facility at Almelo, The Netherlands,
to become familiar with the proposed processes and plant layout. The staff also conducted an
in-office review of the ISA at the AREVA engineering offices in Marlborough, Massachusetts,
and two in-office reviews of criticality, chemical safety, and other related documents at the
applicant’'s Washington, D.C., offices. The staff analyzed the applicant’s proposed Safety
Program that includes the elements of process safety information, integrated safety analysis,
and management measures, to determine that the requirements of 10 CFR 70.62 are met. The
staff also conducted detailed, vertical slice reviews of various accident scenarios, selected on a
sampling basis, to confirm that the Safety Program and associated elements are adequately
implemented by the applicant to achieve the performance requirements of 10 CFR 70.61.

In accordance with the guidance in Section 3.5.2.3 of NUREG-1520 (NRC, 2002), the vertical

slice review examined how the ISA method was applied to a selected subset of facility
processes in order to obtain reasonable assurance that ISA methods would be effective in the
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other processes not sampled by the staff. The staff reviewed the applicant's HAZOP
methodology and confirmed that it met the guidance in NUREG-1513 and generally acceptable
industry practices (AIChE, 1989 and 1992). The HAZOP technique identifies and evaluates
safety hazards in process plants and the technique requires detailed information concerning the
design and operation of a process, and is typically used, as in this case, during or after the
detailed design phase. Implementation of the technique involves the use of an interdisciplinary
team and systematic approach to identify hazard and operability problems (i.e., accident
sequences). The results of the HAZOP analysis are the team’s findings, which include
identification of the accident sequences and items relied on for safety (IROFS). As a result of
the initial staff review, the applicant added a “safe-by-design” method to the ISA for application
to passive design component features related to nuclear criticality safety. The staff
subsequently determined that use of the HAZOP and “safe-by-design” ISA methods provided
reasonable assurance that the applicant identified all accident sequences that could exceed the
performance requirements of 10 CFR 70.61.

Accident sequences related to chemical safety, nuclear criticality safety, and fire protection were
selected for a detailed staff “vertical-slice” review based on gas centrifuge uranium enrichment
process knowledge and professional judgement. The vertical-slice review examined how the
ISA methods were applied and examined appropriate safety information not included in the ISA
Summary. The vertical slice review included both high and intermediate consequence accident
scenarios. The purpose of the review was to determine whether accident sequences,
consequences, and likelihoods were reasonably determined, and whether appropriate IROFS
and management measures were selected to limit the risk of the analyzed events (i.e., high-
consequence events to “highly unlikely,” and each intermediate-consequence events to
“unlikely”). The results of the staff's vertical-slice review of a smart sample of accident
sequences in each technical discipline will provide reasonable assurance that, if the methods
described in the SAR, and discussed above, are appropriately applied by the applicant, all
accident sequences and related IROFS will be identified by the applicant. For nuclear criticality
safe-by-design components, the staff review determined whether those components met the
criteria for highly unlikely.

3.3.1 General Information

The staff evaluated information describing the site, facility, processes, baseline design criteria,
the safety program and integrated safety analysis (ISA) to determine whether the performance
criteria of 10 CFR 70.61 are met. The staff's evaluation considered the applicant’s
implementation of the baseline design criteria for the facility under 10 CFR 70.64. The
development and implementation of the safety program, including the elements of process
safety information, integrated safety analysis and management measures, were reviewed to
confirm that the applicant had established an acceptable methodology for conducting an ISA.
The results of the applicant’s ISA, contained in the ISA Summary, were further reviewed by the
staff to confirm that it identified appropriate hazards and associated accident sequences that
could exceed the performance requirements of 10 CFR 70.61, including likelihood and
consequence levels, and appropriate items relied on for safety (IROFS) and the measures to
assure that they will be available and reliable to prevent or mitigate those accident sequences.

33.11 Site Description
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A description of the proposed facility and site is provided in SAR Section 1.3 (LES, 2005a) and
ISA Summary Section 3.2 (LES, 2005b). The general description topics include site geography,
demographics and land use, meteorology, hydrology, geology, seismology and stability of
subsurface materials. External events, such as explosions and aircraft crashes, and natural
phenomena, including tornados, hurricanes, floods, and earthquakes, are assessed to
determine the likelihood of occurrence and their impact on the facility.

The regulations in 10 CFR 70.65(b)(1) require each application to include a general description
of the site in the ISA Summary, with emphasis on those factors that could affect safety (i.e.,
nearby facilities, meteorology, and seismology).

3.3.1.11 Site Geography

The proposed site is in Southeastern New Mexico in Lea County, approximately 1.6 km (1 mi)
west of the New Mexico-Texas border on the north side of New Mexico Highway 234. Andrews
County, Texas, lies across the border from the site. The site is about 8 km (5 mi) east of
Eunice, New Mexico, and 32 km (20 mi) south of Hobbs, New Mexico. The site is 220 ha (543
acres) in size and is located within County Section 32, Township 21 South, Range 38 East. The
site is owned by Lea County.

The proposed site is relatively flat with elevations between 1033 and 1045 m (3,390 to 3,430 ft)
above sea level. The site slopes to the southwest, is undeveloped, and is used for domestic
livestock grazing.

3.3.1.1.2 Demographics and Land Use

Information about demographics is provided in Section 1.3.2 of the SAR (LES, 2005a) and
Section 3.2.2 of the ISA Summary (LES, 2005b).

3.3.1.1.21 Local Population and Land Use

The proposed site is in Lea County, New Mexico, and is about 1.6 km (1 mi) from the New
Mexico-Texas border. Andrews County, Texas abuts the border on the Texas side. Together,
the counties have a combined population of 68,515, based on the 2000 census. In 1990, the
combined population was 70,130. This decrease is counter to the trends within New Mexico
and Texas, which had state-wide population increases of 20.1 percent and 22.8 percent,
respectively, over that 10-year period. The population decreases in Lea and Andrews Counties
are caused by decrease in petroleum industry jobs since the mid-1980s. It is expected that
population growth in these two counties in the next 30 years will be at a lower rate than the
overall rates in New Mexico and Texas.

Lea County covers 11,378 km? (4393 mi®), which is about three times the size of the State of
Rhode Island. Andrews County covers 3,895 km? (1504 mi?).

Major population centers near the proposed site include the following:
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Eunice, New Mexico, about 8 km (5 mi) west of the site;

Hobbs, New Mexico, about 32 km (20 mi) north of the site;

Jal, New Mexico, about 37 km (23 mi) south of the site;

Lovington, New Mexico, about 64 km (39 mi) north-northwest of the site;

Andrews, Texas, about 51 km (32 mi) east of the site;

Seminole, Texas (in Gaines County) about 51 km (32 mi) east-northeast of the site; and
Denver City, Texas (in Gaines County) 65 km (40 mi) north-northeast of the site.

Outside of these population centers, population density is very low. The nearest residences are
located about 4.3 km (2.6 mi) west of the proposed facility site.

Within 8 km (5 mi) of the site, land is primarily open land used for cattle grazing. Oil and gas
potentials are absent within this range, although operations are widespread beyond this area.
Nearby industrial activities include a quarry and a “produced-water” reclamation company. Lea
County operates a county landfill on the south side of New Mexico Highway 234, and about 1.6
km (1 mi) east of the proposed site, Waste Control Specialists (WCS) operates a hazardous
chemical waste disposal facility and has licenses for the treatment and storage of low-level
radioactive and mixed wastes. A natural gas processing plant is located about 6 km (4 mi) from
the site.

3.3.1.1.2.2 Local Public Services

Fire fighting services are provided locally by Eunice Fire and Rescue, which is located 8 km (5
mi) from the proposed site. It is staffed by a full-time fire chief and 34 volunteer firefighters.
Equipment includes three pumpers, one tanker, and three grass trucks. Eunice Fire and
Rescue also has agreements for mutual assistance with all Lea County fire departments.

Police and law enforcement services are provided by the Eunice Police Department, which has
five full-time officers. The Lea County Sheriff's Department also has a substation in Eunice.
Agreements between Lea and Andrews Counties provide mutual support when needed. The
New Mexico State Police can also provide support.

Educational institutions in Eunice include an elementary school, a middle school, a high school,
and a private K-12 school. The nearest other schools are in Hobbs, New Mexico, 32 km (20 mi)
north of Eunice. The nearest schools in Andrews County, Texas, are in Andrews, Texas, about
51 km (32 mi) from the proposed site.

There are two hospitals in Lea County — one is located in Hobbs, New Mexico, 32 km (20 mi)
north of the proposed site, and the other in Lovington, New Mexico, 64 km (39 mi) north-
northwest of the site. The hospital in Hobbs is a 250-bed facility capable of handling acute and
stable chronic care patients. The hospital in Lovington is a full-service, 27-bed facility. The
Eunice clinic is the nearest medical center to the proposed facility site. The nearest nursing
home facilities are in Hobbs, New Mexico.

There are no recreation facilities near the site. The Eunice Golf Course is located
approximately 15 km (9.2 mi) west of the site. A historical marker and picnic area are located
about 3.2 km (2 mi) west of the proposed site at the intersection of New Mexico Highways 234
and 18.
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3.3.1.1.2.3 Water Use

Southeast New Mexico has a semi-arid climate with an average annual precipitation of 33 to 38
cm (13 to 15in.). The proposed site has no surface water and/or drainage features. Essentially
all precipitation either infiltrates the soil or is evapotranspirated. There are no significant bodies
of water or navigable waterways in the vicinity of the proposed site. There is also no agricultural
activity in the site vicinity although there are various crops grown in Lea and Andrews Counties.
Cattle grazing does occur at the proposed site and in the nearby vicinity. Dairy farming is
important in Lea County, although none takes place near the site and/or in Andrews County.

Known sources of water near the site include: a man-made pond at the quarry, adjacent to the
proposed site, stocked with fish for private use; Baker Spring, which is an intermittent surface-
water feature, located about 1.6 km (1 mi) northeast of the proposed site; and several cattle

watering holes, where groundwater is pumped by windmills and stored in above-ground tanks.

3.3.1.1.24 Nearby Highways

Information concerning public roads is provided in Section 1.3.2.4 of the SAR (LES, 2005a) and
Section 3.2.1.2 of the ISA Summary (LES, 2005b). The New Mexico State Highway 234 passes
along the southern boundary of the proposed facility. Vehicles transporting propane travel this
highway at a relatively high frequency (Snooks, 2003).

The risk associated with the potential hazard of a highway propane explosion to the proposed
facility was analyzed by the applicant (Snooks, 2003). The analysis used the largest volume of
propane transported at one time. This volume was determined based on discussions with
propane operators (Snooks, 2003). During an accident, a large truck with a bounding gross
weight of 4536 kg (10,000 Ib) was assumed to be totally crashed. Also, the structures of the
proposed facility for consideration of an explosion impact were assumed to be designed to
withstand 6.9 kPa (1 psi) overpressure, as suggested by Regulatory Guide 1.91 (NRC, 1978b).
Based on this design-basis overpressure, a safety-significant structure must be at least 0.4 km
(0.24 mi) (381 m (1,251 ft)) from the point of explosion, to avoid damage. This safe-separation
distance is the approximate distance from New Mexico State Highway 234 to the proposed
TSB, a safety-significant structure.

The applicant calculated the likelihood of a propane truck accident, on Highway 234, that could
have an effect on the proposed facility, using information including annual truck accident rate
and miles, annual humber of shipments passing the proposed facility, conditional probability of
occurrence of significant incidents from the accidents recorded, and exposure distance of a
structure in miles. The U.S. truck occupancy safety data from 1990 through 2001 were obtained
from the Bureau of Transportation Statistics (Snooks, 2003). However, only data from the most
recent 5-year period (1997-2001) were used in the analysis. The applicant indicated the most
recent data better represent the current and future statistics because of the improvements in
transportation equipment and roadway conditions (LES, 2004a). The same 5-year data for
cargo tank truck incidents were used to calculate the conditional probability of significant
incidents. The number of propane shipments passing the proposed facility on New Mexico
State Highway 234 was obtained by interviewing the local propane operators. The exposure
distance used in the analysis was twice the safe separation distance for conservatism. The
probability of an incident based on the data discussed in this paragraph was determined to be
2.07 x 10'° (Snooks, 2003). The applicant defined not credible with a likelihood of occurrence
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less than 10'°, which is consistent with that suggested in NUREG-1520 (NRC, 2002a), and
accepted by the staff. The applicant concluded that a propane truck explosion was a credible
event. This probability, however, meets the definition of highly unlikely. Therefore, the potential
consequence does not have to be determined because the event sequence is highly unlikely in
accordance with 10 CFR 70.61(b).

Summary

Based on review of the highway propane-explosion-hazard risk assessment, staff concludesil:
(i) the data used in the analysis are from acceptable sources; and (ii) the approach used in the
analysis for likelihood determination is acceptable because it relied on conservative bounding
assumptions and a design-basis over-pressure suggested by Regulatory Guide 1.91 (NRC,
1978b).

3.3.1.1.25 Nearby Gas Pipelines

Information concerning gas pipelines passing through or located near the proposed facility site
is provided in Sections 1.3.2.4 of the SAR (LES, 2005a) and 3.2.2.4 of the ISA Summary (LES,
2005b).

Natural Gas Pipeline

The applicant identified an underground natural gas pipeline located along the south property
line running parallel to New Mexico State Highway 234. This 40.6-cm (16-in.) natural gas
pipeline is a low-pressure line (<345 kPa (<50 psi)) and is located approximately 545 m (1800 ft)
from the proposed TSB, a safety-significant structure. The 40.6-cm (16-in.) natural gas pipeline
is buried approximately 0.9 m (3 ft) below the surface (Thomson, 2004). The natural gas
transported by the pipeline includes 72 percent methane, 11 percent ethane, 7 percent propane,
and less than 1 percent hydrogen sulfide. The pipeline gas flow is between 5.7 x 10° and 1.4 x
10* m®/day (2 x 10° and 5 x 10° ft*’/day). A parallel 35.6-cm (14-in.) gas pipeline also is
identified, but is not in use.

A hazard risk assessment for the 40.6-cm (16-in.) natural gas pipeline was performed by the
applicant (Thomson, 2004). The hazards associated with a natural gas pipeline explosion may
include blast overpressure, missile generation, and thermal radiation. The assessment
performed by the applicant considered all these hazards, and the likelihood of a gas pipeline
explosion causing damage to safety-significant structures of the proposed facility was
determined by summing the probabilities of these hazards.

The applicant (Thomson, 2004) pointed out that the explosion-generated missile hazard
depends on several factors. Because of insufficient information on these factors, the applicant
assumed every natural gas detonation would result in a missile-impact hazard. Therefore, the
probability for a missile hazard was the same as the explosion probability. Staff finds this
assumption conservative and acceptable.

In addressing the potential thermal effects, the applicant stated that the potential thermal effects
might be bounded by a similar analysis involving a natural gas pipeline presented by the
Tennessee Valley Authority (TVA) in its Preliminary Safety Analysis Report for Hartsville
Nuclear Plants (Thomson, 2004). The natural gas pipeline analyzed by TVA was 55.9 cm (22
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in.) in diameter, with a 3861-kPa (560-psi) operating pressure, whereas the natural gas pipeline
in question for the proposed facility is 40.6 cm (16 in.) in diameter, with a 345-kPa (50-psi)
operating pressure. The distance of the natural gas pipeline to the proposed facility is less than
that to the Hartsville Nuclear Plants [545 versus 808 m (1800 versus 2650 ft)]. The applicant
contended, considering the conservatism in the pipeline size and operating pressure, that TVA
results for radiant heat flux would bound the results for the safety-significant structures of the
proposed facility if a detailed analysis were performed. For a worst-case condition, the radiant
heat incidence obtained by TVA was less than 9085 kJ/m? (800 Btu/ft®). To cause spontaneous
ignition of wood, a radiant heat incidence of 19,874 kJ/m? (1750 Btu/ft?) would be required
(Thomson, 2004, Attachment 9). Therefore, a much higher radiant heat flux exposure would be
necessary to cause damage to concrete structures. As indicated in the ISA Summary (LES,
2005b), the safety-significant structures of the proposed facility will be concrete structures.
Therefore, the applicant stated (Thomson, 2004) the explosion-induced thermal hazards on the
proposed facility might be neglected. Staff agrees with the applicant’s assessment that the
radiant heat flux resulting from a potential natural gas flame near the safety-significant
structures of the proposed facility would be bounded by the results calculated for the TVA
facility. Consequently, the associated thermal effects on the proposed facility would be
negligible.

In estimating the probability of pipeline explosion-induced blast overpressure hazard, the
applicant considered three parameters: (1) gas pipeline rupture incidents per mile; (2)
conditional probability for significant incidents; and (3) exposure distance in miles. Data from
the Office of Pipeline Safety (OPS) web site (OPS, 2004) were used by the applicant to
calculate gas pipeline rupture incidents per mile. These data included the annual mileage
related to natural gas transmission operations (1984—-2003) and the detailed accounts, including
rupture length (mid-1984—present) and telephone records (1987-2001) of the reported
accidents. The data for annual mileage presented in Thomson (Thomson, 2004, Table 1) were
slightly lower than the data currently posted on the OPS web site. Staff does not expect this
slight difference to affect significantly the gas pipeline rupture incidents per mile. The applicant
selected 4 years of data (1998-2001) to calculate gas pipeline rupture incidents per mile. The
applicant (LES, 2004a) pointed out that these 4 years of data are comparable to the number of
gas pipeline rupture incidences for other years and, therefore, representative of the available
rupture incidence data.

Among the rupture incidents in these 4-year data, incidents with a recorded rupture length of
less than 3.1 cm (0.1 ft) were not included in the analysis. The applicant indicated these
incidents would not be a hazard to the safety-significant structures, based on past experience
(Thomson, 2004; LES, 2004a). Fifty incidents were identified to have had a rupture length
greater than 3.1 cm (0.1 ft). The gas pipeline rupture incidents per mile, the ratio of these
rupture incidents to the sum of the annual mileages, was approximately 5.7 x 10'° ruptures per
mile (Thomson, 2004). Staff determined that the applicant’s justification for: (I) use of the 4-
year data (1998-2001) for natural gas pipeline hazard analysis is acceptable; and (ii) the use of
a limiting rupture length [3.1 cm (0.1 ft)] to screen out nonconsequential rupture incidents from
further consideration are reasonable.

Not all rupture incidents would involve explosions. The rupture incidents without explosions
would not generate blast overpressure, or missiles, or induce thermal radiation; thus, these
incidents would not be a safety concern. Of the 50-rupture incidents used in the analysis, the
applicant identified seven which were explosion related (Thomson, 2004). These explosion
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incidents represented a fraction of 0.14 (defined as explosion probability, to facilitate discussion)
of the rupture incidents. Gas cloud explosions may be classified as deflagrations or detonations
(NFPA, 1995). Detonations are rapid explosions, generating supersonic pressure waves and
capable of producing blast over-pressures sufficient to cause damage. Deflagrations, on the
other hand, are relatively slow explosions produced by rapid chemical reactions which generate
only subsonic pressure waves. Typically, 28 percent of the explosions are estimated to be
detonation related (NAESC, 1999). The product of the detonation rate and the explosion
probability formed the conditional probability, and this conditional probability was 0.0392. The
applicant used this conditional probability to modify the probability of gas pipeline rupture
incidents per mile, to reflect the fact that only large explosions could produce blast
overpressures sufficient to cause damage to the structure in question.

The exposure distance is the length of a natural gas pipeline segment, with the explosion
resulting from a rupture at any point of this segment posing a safety concern to the structures.
This exposure distance is a function of the safe-separation distance. To determine the
safe-separation distance, two aspects need to be considered. One is the distance, D,, from a
gas-release location along a direct pathway to the proposed facility to the lower flammable limit
of a gas plume, and D, to the upper flammable limit. Within these two limits, the flames from an
ignited gas cloud could propagate in a self-sustaining manner (CCPS, 2002). Another aspect is
the distance, D,, estimated from the edge of the gas plume to a safety-significant structure
designed to withstand an overpressure of 6.9 kPa (1 psi).

The applicant used the computer program ALOHA (USEPA, 1999) to estimate D, and D,. D,
and D; were estimated to be 1248 and 665 m (4095 and 2181 ft) (Thomson, 2004). In the
calculation, the gas plume was assumed to contain solely methane. This assumption is
acceptable because methane is the major constituent of natural gas. The mass of the released
methane within the flammable range was then determined using D,, D;, and the wind speed in
the ALOHA calculation. After the trinitrotoluene weight of the methane mass was obtained
using the equation suggested by the National Fire Protection Association and Society of Fire
Protection Engineers (NFPA, 1995), the equation in Regulatory Guide 1.91 (NRC, 1978b) was
then used for D,. In calculating D,, two important parameter values (yield and theoretical net
heat of combustion) were obtained from two fire protection handbooks (NFPA, 1995; NFPA,
1991). The staff finds the values used are appropriate and from reliable sources. D, was
determined to be approximately 448 m (1471 ft) (Thomson, 2004). The minimum distance
required for a safety-significant structure to avoid damage from a pipeline explosion
(safe-separation distance) was D, + D, (i.e., 1697 m (5566 ft)). Because the closest location of
the natural gas pipeline of concern was approximately 545 m (1800 ft) from a safety-significant
structure of the proposed facility, hazards associated with a substantial section of the natural
gas pipeline would pose a safety concern for that structure. This pipeline section was located
within a circle centered at the edge of the structure with a radius of D, + D, (i.e., 1697 m (5566
ft)). The applicant estimated conservatively the length of the pipeline section (exposure
distance) to be the diameter of the circle (i.e., approximately 3.45 km (2.1 mi)).

Several parameters were used in the ALOHA calculation (Thomson, 2004)
. Postulated release from a hole with a diameter equal to that of the pipeline. This

assumption is bounding because the amount of gas flow through the pipeline at a given
time is controlled by the pipeline diameter and gas pressure and this amount is the
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maximum that can be released at a given time should there be a natural gas pipeline
rupture.

. Release duration—1 hour. This value was the maximum expected time required to shut
off the gas supply and bleed the system. According to the pipeline operator, the natural
gas pipeline in question is 22.5-24.1 km (14-15 mi) in length with three manual shutoff
valves. Two of the valves are located at the end and one is located in the middle of the
pipeline (Thomson, 2004, Attachment 5: LES, 2004d). To reach, and manually shut off
one of the valves in responding to a natural gas pipeline rupture accident, the pipeline
operator estimated that approximately one hour would be required. Once the gas supply
is shut off and the pipeline is bled, no more natural gas would be available for release.
Furthermore, the applicant indicated that, in the event of a rupture, a steady-state
concentration would be reached in less than one hour (Thomson, 2004). Consequently,
the use of one hour as the release duration in the ALOHA analyses is reasonable and
acceptable to the staff.

. A stable atmosphere, with minimal dispersion. The wind speed of 1 m/s (3.3 ft/s) used in
the analysis was in the range of stable wind speeds of Pasquill Class F for the proposed
facility site (LES, 2004a; LES, 2005c¢). This stable wind class occurs 2.2 percent of the
time for the site (LES, 2005c). The selection of wind speed is consistent with Regulatory
Guide 1.78 (NRC, 2001).

With these, and all the parameters which are known, the applicant estimated the probability of
hazards associated with a pipeline explosion-induced blast overpressure to be 4.7 x 10'®/year
(Thomson, 2004). As indicated earlier, the probability of a missile hazard was assumed to be
equal to the probability of a pipeline explosion. Consequently, the final probability of the natural
gas pipeline hazard affecting the structures was 9.4 x 10'®/year. The applicant concluded the
natural gas pipeline explosion event was a credible event. This probability, however, meets the
definition of highly unlikely. Therefore, the potential consequences do not have to be
determined because the event sequence is highly unlikely, in accordance with 10 CFR 70.61(b).

Carbon Dioxide Pipeline

An underground 25.4-cm (10-in.)-diameter, high-pressure carbon dioxide pipeline currently runs
across the property. The applicant (2005a) stated that the normal operating pressure of the
pipeline was 13,445 kPa (1950 psi), and the maximum operating pressure was 14,479 kPa
(2100 psi) (Thomson, 2004; LES, 2004a). The ISA Summary (LES, 2005b) indicated this
pipeline will be relocated along the western and southern boundary of Section 32 so the pipeline
will be positioned at least 396.2 m (1300 ft) west of the facility restricted area and is
approximately 945 m (3100 ft) [estimated from Figure 3.2-3 of the ISA Summary (LES, 2005b)]
from the Separations Building Module, a safety-significant structure that houses two cascade
halls. The applicant concluded that, at this distance from the proposed facility, the pipeline was
not a safety concern. Staff agrees with the applicant’'s assessment that the carbon dioxide
pipeline is not a safety concern to the Separations Building Module.

Figure 3.2-3 of the ISA Summary (LES, 2005b) shows that a portion of the carbon dioxide
pipeline, at the southern boundary of Section 32, is close to the two natural gas pipelines
located south of the proposed facility site. As noted earlier, the natural gas pipeline is
approximately 545 m (1800 ft) south of the TSB. Even though carbon dioxide is not flammable,

3-11



pipeline ruptures resulting from the high pressure might be credible. According to the pipeline
operator, a clearance requirement of 6- to 9- m (20- to 30-ft) minimum separation is normally
required between parallel running pipelines and pipelines crossing one another for safety
concerns (LES, 2004d). Because of this clearance requirement, the applicant indicated rupture
of the high pressure carbon dioxide pipeline will not affect the hazard probability of the natural
gas pipeline (LES, 2004d). The staff concludes that the applicant’s assessment is acceptable.

Onsite Natural Gas Pipeline

According to the applicant (Harper, 2003a), the proposed facility will include an on-site natural
gas pipeline. This pipeline will be used to provide natural gas for heating the boiler in the
Central Utility Building (CUB).

The potential hazard analyzed for this pipeline was an explosion within the CUB (Harper,
2003a). By examining the rupture incidents per mile (5.7 x 10" ruptures per mile) for the
natural gas pipeline and the likelihood of a rupture leading to an explosion, the applicant
determined that a scenario of a gas explosion in the CUB would be highly unlikely. It would be
even less likely for a detonation to occur with sufficient energy to damage the CUB and the
nearby TSB or Separations Building Modules.

At the present time, the pipeline to be used for on-site natural gas supply is a 10-cm (4-in.)
diameter, low-pressure [69-kPa (10-psi)] line (LES, 2004a). This pipeline will have an excess
flow valve located at the entrance of the proposed facility site, and this excess flow valve will
automatically shut the gas flow off in case of a pipeline leak. Because the diameter of the on-
site natural gas pipeline is small, the operating pressure is low, and the excess flow valve is
used, a potential explosion of the on-site natural gas pipeline that is of sufficient magnitude to
damage the safety-significant structures of the proposed facility is considered not credible (LES,
2004a).

Staff reviewed the hazard assessments conducted for the natural gas pipelines and concludes
the approach used to assess the natural gas pipeline hazards is acceptable, and the data used
for the assessment were from reliable sources. Staff also concludes that the assessments
performed for the carbon dioxide and the on-site natural gas pipeline hazards are based on data
from reliable sources and based on an acceptable approach.

3.3.1.1.2.6 Nearby Air Transportation

Information concerning potential aircraft crash hazards is provided in Sections 1.3.2.4 of the
SAR (LES, 2005a), and Section 3.2.1.2.4 of the ISA Summary (LES, 2005b). The analysis
concerning the potential hazard of aircraft crash to the proposed facility site was documented in
the aircraft hazard risk determination report (Yeung, 2003). The information, including the
number of operations and holding patterns of six local airports, was analyzed by Yeung (2003).
These airports include:

. Lea County Regional Airport—40 km (25 statute miles) northwest of the proposed facility
site;
. Eunice Airport—24 km (15 statute miles) west of the proposed facility site;
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. Lea County/Jal Airport—40 km (25 statute miles) south-southwest of the proposed

facility site;
. Andrews County Airport—48 km (30 statute miles) east of the proposed facility;
. Gaines County Airport—48 km (30 statute miles) northeast of the proposed facility; and
. Seminole Spraying Services (private)—48 km (30 statute miles) northeast of the

proposed facility.

The information about the number of operations and holding patterns of each airport was
obtained from the Federal Aviation Administration (FAA) (Yeung, 2003). Military flights are
operated from the Lea County Regional Airport. The number of military operations is included in
the number of operations for the Lea County Regional Airport. In analyzing potential aircraft
crash hazards, the applicant used the proximity criteria provided in Section 3.5.1.6 of NUREG-
0800 (NRC, 1981) to screen out the hazards associated with some flight activities from further
consideration. According to the proximity criteria, aircraft crash hazards do not have to be
considered if (1) the distance, D, of the facility to the airport is between 5 and 10 statute miles
and the projected number of annual operations is less than 500 D?, or D is greater than 10
statute miles and the projected number of operations is less than 1000 D?, (ii) the facility is at
least 5 statute miles from the edge of military training routes, including low-level training routes,
except those associated with a usage greater than 1000 flights per year, or where activities
(such as practice bombing) may create an unusual stress situation, and (iii) the facility is at least
two statute miles beyond the nearest edge of a federal airway, holding pattern, or approach
pattern. Based on the first proximity criterion provided in Section 3.5.1.6 of NUREG-0800
(NRC, 1981), the applicant determined the presence of these airports not to be a safety concern
for the proposed facility.

Based on information from the FAA (Yeung, 2003), the applicant concluded the holding patterns
for four of the six airports were, in general, more than the 3.2-km (2-statute miles) proximity
criterion (third criterion) provided in Section 3.5.1.6 of NUREG-0800 (NRC, 1981) for airway
distance from the site of interest. The applicant pointed out no specific holding patterns existed
for Eunice or Lea County/Jal Airport (LES, 2004a; LES, 2005a). For the Eunice Airport, the
annual operations are small, approximately 480 flights per year. This number is substantially
smaller than the threshold limit (225,000 annual operations) provided in NUREG—-0800 (NRC,
1981). The applicant determined the operation of the Eunice Airport does not pose any aircraft
crash hazard to the proposed facility because of the relatively small number of annual
operations. For the Lea County/Jal Airport, the applicant indicated the airport is more than 32
km (20 mi) away from the proposed facility, and the landing procedure usually will not be
initiated until an aircraft is within 32 km (20 mi) of the airport (LES, 2004a; LES, 2005a).
Therefore, even if an aircraft is placed in a holding pattern, it will not bring the aircraft near the
proposed facility. Consequently, there is no aircraft crash hazard from holding patterns to the
proposed facility from the operations of the Lea County/Jal Airport. The staff concurs with the
conclusion made by the applicant concerning the potential hazards associated with the random
aircraft holding patterns at the Eunice and Lea County/Jal Airports.

The applicant identified a low-level federal airway passing within 9 km (-6 statute miles)

northeast of the proposed facility. Using the method provided in Section 3.5.1.6 of
NUREGS0800 (NRC, 1981), the probability of an aircraft on the airway crashing onto the
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proposed facility was estimated to be 3.4 x 10'” (Yeung, 2003). This probability makes the
aircraft crash an incredible event or hazard to be considered in either design or integrated
safety analysis.

Three military training routes were identified in the region. The closest route to the proposed
facility was approximately 26 km (16 statute miles) southwest of the site. Based on the second
proximity criterion provided in Section 3.5.1.6 of NUREG—-0800 (NRC, 1981), this military
training route posed no safety threat to the proposed facility.

Based on the review of aircraft-crash risk assessment, staff concludes that: (i) the aircraft
transportation information used in the analysis was obtained from a reliable source; and (i) the
risk of public exposure was evaluated using the acceptable proximity criteria and method
provided in Section 3.5.1.6 of NUREG-0800 (NRC, 1981).

3.3.1.1.2.7 Demographics and Land Use Summary

The staff reviewed the site demographic information presented by the applicant and concludes
that the applicant has adequately described and summarized general site demographical
information related to local population, identification of population centers, schools, commercial
facilities, land use, and water use. Population information is provided based on the latest
census information.

3.3.1.1.3 Meteorology
3.3.1.1.31 Tornado Hazard

Information about the tornadoes and design-basis tornado at the proposed facility is provided in
Sections 1.3.3.3 of the SAR (LES, 2005a), and Section 3.2.3.4.1 of the ISA Summary (LES,
2005b).

There is an average of nine tornadoes a year in New Mexico, and the occurrence of tornadoes
in the vicinity of the proposed facility is rare. Tornadoes are classified using the Fujita Tornado
Damage Scale (F-scale) with classifications ranging from FO-F5 (NOAA, 2005). Eighty-seven
tornadoes of low magnitude (FO to F2) were reported in Lea County, New Mexico, between
January 1, 1950, and December 31, 2004. Only one additional tornado was reported as F3 on
May 17, 1954. Two tornadoes, one in 1998 and the second in 1999, had a magnitude of FO and
were located near Eunice. All the reported tornadoes were associated with very light damage
(NCDC, 2005).

The Maodified IDR tornado hazard assessment model (McDonald, 1995) is used to quantify the
tornado risks at the facility. The tornado hazard assessment (1) defines the local region that
surrounds the site, (2) determines the occurrence rate and associated confidence limits, (3)
determines the number of tornados per F-scale category, (4) estimates the damage path area of
each F-scale tornado and calculates damage areas with confidence limits, and (5) calculates
the tornado hazard probabilities for each F-scale wind speed category. Due to insufficient
damage path area data for the one-degree square area (4034 square miles) surrounding the
proposed facility, a six-degree area was defined. A linear regression analysis was performed to
obtain a continuous area-intensity function. The total number of recorded tornados in the local
region for the years of 1954 through 1999 were broken down into the respective F-scale and the
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mean damage path was determined from the historical tornado records. The results of the
tornado hazard assessment identified an expected annual probability of an F-3 tornado with 260
km/h (162 mph) wind speed occurring within the one-degree square area where the plant site is
located as 1.21 E-05. When both straight winds and tornado hazards are considered, the
expected wind speed with an annual probability of occurrence of 1.0 E-05 is 302 km/h (188
mph).

The design parameters for the design-basis tornado are listed in ISA Summary Section
3.3.2.2.2.1 (LES 2005b). All safety-significant structures will be designed to withstand the
design-basis tornado. The development of these tornado design-basis-related parameters was
discussed in SAR Section 1.3.3.3 (LES 2005a), and ISA Summary Section 3.2.3.4 (LES,
2005b). The staff review and acceptance of the development of the design-basis tornado are
discussed in Section 1.3.3.3.1 of this SER. The values of design-basis tornado-related
parameters are listed as follows:

Design-Basis Wind Speed: 302 km/h (188 mph)
Radius of Damaging Winds: 130 m (425 ft)

Atmospheric Pressure Change: 13.83 kg/m? (180 Ibs/ft?)
Rate of Atmospheric Pressure Change: 11.44 kg/m?/s (130 Ibs/ft?/s)

The tornado design-basis is characterized as a 100,000-year tornado, which is the equivalent of
a “F-3" tornado on the Fujita Tornado Scale.

To estimate the tornado hazard, the assessment model proposed by McDonald and Lu
(McDonald, 1995) was used. The local region selected for the assessment was the 1-degree
square area between latitudes 31.94° and 32.94° and longitudes 102.58° and 103.58°.
According to the applicant (Harper, 2003b), tornadoes in this region were determined to most
likely affect the site.

The historical tornado records from 1954 to 1999 for the selected region were used for the
assessment. Linear regression analysis was performed by the applicant to obtain the
occurrence-intensity relationship. The applicant defined the design-basis tornado for the
proposed facility as the tornado with a return period of 100,000 years. Based on the
occurrence-intensity relationship, the wind speed for this design-basis tornado was determined
to be 302 km/h (188 mph). The design parameters, including atmospheric pressure change,
rate of atmospheric pressure change, and radius of damaging winds, were calculated for the
design-basis tornado using the tornado wind field model proposed by McDonald (NRC, 1983).
Based on this model, the atmospheric pressure change for the design-basis tornado was 3.83
kPa (80 psf), the rate of atmospheric pressure change was 1.44 kPa/s (30 psf/s), and the radius
of damaging wind was 130 m (425 ft).

The applicant also established the damage area-intensity relationship in terms of the F-Scale for
the proposed facility site. Because the data for the damage path areas associated with the
tornadoes for the selected 1-degree square region were not sufficient to establish a damage
area-intensity relationship, the applicant used the damage path area data related to tornadoes
in a 6-degree square region (bounded by latitude 30°S35° and longitude 100°S105°), containing
the proposed facility site, to determine the damage area-intensity relationship.
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The staff concludes that the design-basis tornado is acceptable because it was estimated based
on an acceptable method and was based on a 100,000-year return period, sufficient to make
the frequency of more damaging tornados highly unlikely.

3.3.1.1.3.2 High Winds and Hurricanes

Information about high winds at the proposed facility is provided in Sections 1.3.3.1 of the SAR
(LES, 2005a); Section 3.2.3.4.2 of the ISA Summary (LES, 2005b), and Section 3.6.1.4 of the
Environmental Report (ER) (LES, 2005c).

According to the SAR (LES, 2005a), no meteorological data were available for the proposed
facility site. Although the measured wind data at Midland—Odessa, Texas, and Roswell, New
Mexico, were discussed in the SAR (LES, 2005a) and ER (LES, 2005c), the Midland—Odessa
annual extreme wind data were used exclusively to estimate the high-wind hazard at the
proposed facility site (LES, 2005b; Harper, 2003b). The annual extreme data used range from
1973 through 1999. The wind speeds were 3-second gust speeds measured at 10 m (32.8 ft)
above ground. The Midland—Odessa weather station is located at the regional airport
approximately 103 km (64 mi) east-southeast of the proposed site, whereas the Roswell station
is approximately 161 km (100 mi) northwest of the proposed site. The climate data for both
locations were collected by the National Oceanic and Atmospheric Administration (NOAA) (LES,
2005c).

The largest wind speed for the annual extreme straight-line winds from 1973 through 1999 at
Midland—Odessa was 140 km/h (87 mph) and the smallest annual extreme straight-line wind
speed was 84 km/h (52 mph) (Harper, 2003b). The mean and standard deviation wind speeds
were 111.5 and 16.6 km/h (69.3 and 10.3 mph).

The high-wind hazard assessment was performed by fitting the annual extreme wind data using
the Fisher—Tippett Type | distribution model. The applicant chose the speed of a wind with an
annual probability of 1.0 x 10*° for the design-basis straight-line wind speed for the proposed
facility. This design-basis straight-line wind speed was 252 km/h (157 mph) (LES, 2005b). All
safety significant structures will be designed for this wind speed.

Because the proposed facility is not located near the coastal area (805 km (500 mi) from the
coast), hurricanes affecting the coastal area will have no effect on the performance of the
proposed facility. Consequently, consideration of hurricane hazards on the design of the
proposed facility is not needed.

Based on the review of the information concerning high winds, the staff concludes that high-
wind hazards and the associated design-basis straight-line winds have been addressed
acceptably because the data used for assessment were from a recognized source and the
method used for assessing high-wind hazards is an accepted method.

3.3.1.1.3.3 Temperature Extremes

Information about the temperature at the proposed facility site is provided in Section 3.6.1.2 of
the ER (LES, 2005c).
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The regional temperatures in Hobbs, New Mexico [32 km (20 mi) north of the proposed facility
site]; Midland—Odessa, Texas; and Roswell, New Mexico, are discussed in the ER. The
discussions are based on 30-year records (from 1971 through 2000). As indicated previously,
NOAA collected the climate data for Midland—Odessa and Roswell. However, the Western
Regional Climate Center collected the climate data for Hobbs (LES, 2005c).

The highest recorded monthly mean maximum temperature was 38.9 °C (102.1 °F), and the
lowest recorded monthly mean minimum temperature was 15.1 °C (22.8 °F) for Hobbs,

New Mexico. No such data were presented in the ER for Midland—Odessa or Roswell. The
highest daily maximum and lowest daily minimum temperatures were 46.7 °C (116.0 °F) and
123.9 °C (111.0 °F) for Midland—Odessa, and 45.6 °C (114.0 °F) and 122.8 °C (19.0 °F) for
Roswell. No such data were presented for Hobbs. As indicated, the highest daily maximum
and the lowest daily minimum temperatures for Midland—Odessa and Roswell were similar.

The staff reviewed the temperature information and concludes that the information is acceptable
because recognized data sources were used and the temperature extremes are properly
determined.

3.3.1.1.34 Extreme Precipitation

Section 1.3.3.2 of the SAR (LES, 2005a); and Sections 3.2.3.2 and 3.2.3.4.4 of the ISA
Summary (LES, 2005b) discuss the rainfall precipitation at the proposed facility site. The
precipitation data for Hobbs, Midland—Odessa, and Roswell were listed in Tables 3.2-14 through
3.2-16 of the ISA Summary (LES, 2005b). These data were collected from the Western
Regional Climate Center and NOAA and are based on data from 1971 through 2000

(LES, 2005c). The maximum monthly totals were 35.13 cm (13.83 in.) for Hobbs; 24.6 cm (9.7
in.) for Midland—Odessa; and 17.5 cm (6.88 in.) for Roswell. The minimum monthly totals were
zero for all locations. The highest 24-hour precipitation was 15.2 cm (5.99 in.) for
Midland—Odessa and 12.5 cm (4.91 in.) for Roswell.

According to the SAR (LES, 2005a), the local intense probable maximum precipitation was
estimated from NOAA data (NOAA, 1982). The local intense probable maximum precipitation
was approximately 43.9 cm (17.3 in.) in 1 hour, over a 2.6-km? (1-mi?) area.

The staff reviewed the information concerning regional precipitation and local intense probable
maximum precipitation presented in the SAR (LES, 2005a) and the ISA Summary (LES, 2005b)
and concludes that the information is acceptable because recognized data sources, such as
NOAA, were used.

3.3.1.1.3.5 Snow

Section 1.3.3.2 of the SAR (LES, 2005a), and Section 3.2.3.3 of the ISA Summary (LES, 2005b)
discuss the regional snowfall. NOAA collected the snowfall data. The maximum monthly
snowfall/ice pellets were 24.9 cm (9.8 in.) for Midland—Odessa and 53.3 cm (21.0 in.) for
Roswell. The maximum snowfall/ice pellets during a 24-hour period were 12.47 cm (4.91 in.) for
Midland—Odessa and 41.91 cm (16.5 in.) for Roswell. No snowfall information was available for
Hobbs, New Mexico.
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The staff reviewed the information concerning snow precipitation presented in the SAR (LES,
2005a) and the ISA Summary (LES, 2005b) and concludes that the information is acceptable
because recognized data sources, such as NOAA, were used.

3.3.1.1.3.6 Lightning and Thunderstorms

Section 1.3.3.3 of the SAR (LES, 2005a), and Section 3.2.3.4.5 of the ISA Summary

(LES, 2005b) describe the potential of thunderstorms and lightning strikes at the proposed
facility site. The applicant indicated thunderstorms occur every month and are most common in
spring and summer at the proposed facility site.

The applicant estimated the lightning strike frequency at the proposed facility site to be 1.36
flashes per year. The applicant stated in the ISA Summary (LES, 2005b) that the proposed
facility will be designed for lightning protection.

The staff reviewed the information about lightning and concludes that the lightning strike
frequency determined for the site is acceptable and appropriate. Staff further concludes that the
design approach proposed by the applicant to protect the proposed facility from lightning effects
is acceptable.

3.3.1.1.3.7 Sandstorms

Section 1.3.3.3 of the SAR (LES, 2005a) describes the potential of sandstorms at the proposed
facility site. Blowing sand and dust may occur occasionally. Large dust storms with the
potential of covering a large region are rare (DOE, 2003). Staff reviewed the information about
sandstorms presented in the SAR (LES, 2005a) and finds the information sufficient and
acceptable.

Staff concludes that, based on the individual parameter assessments discussed above, the
applicant’s material regarding meteorology presented in the SAR and ISA Summary is sufficient
and acceptable to use in determining appropriate mechanical and thermal loads for the safe
design of principal structures, systems, and equipment.

3.3.1.14 Hydrology

Site surface water and groundwater hydrology is discussed in Sections 1.3.4 of the SAR (LES,
2005a) and 3.2.4 of the ISA Summary (LES, 2005b). The applicant obtained hydrological data
principally from previous investigations conducted by WCS, which is located 1.6 km (1 mi) east
of the proposed site. WCS operates a hazardous chemical treatment and disposal facility. The
applicant performed a limited number of geotechnical studies that demonstrate that the WCS
data are applicable to the proposed site.

The proposed site contains no surface water and/or surface water drainage features, with
essentially all precipitation subject to either infiltration or evapotranspiration.

The applicant performed subsurface studies of the alluvial material that overlies the Chinle red

bed clays. These alluvial deposits are 9 to 15 m (30 to 60 ft) thick. The Chinle formation
consists of a low-permeability clay unit having a thickness of 323 to 333 m (1060 to 1092 ft). No

3-18



perched water systems in the alluvial deposits were found, although one well produced water
samples, because of a limited groundwater occurrence.

The low permeability Chinle formation essentially isolates the deep and shallow groundwater
systems. Within the Chinle formation are three distinct groundwater systems, with no
interconnections. The first is a siltstone or silty sandstone unit with some saturation at 65 to 68
m (214 to 222 ft) below the surface. This unit is a low-permeability formation that does not yield
groundwater easily. The second unit is a saturated siltstone layer approximately 30.5 m (100 ft)
thick, at an elevation of 183 m (600 ft) below the surface. The third unit is the Santa Rosa
formation at 340 m (1115 ft) below the surface. The Santa Rosa unit is the first occurrence of a
well-defined aquifer system. However, this system is considered non-potable because of high
concentrations of dissolved solids.

At the quarry site, north of the proposed site, there are shallow groundwater occurrences.
These shallow perched systems, however, are intermittent and limited and caused by a layer
caliche or caprock at the surface that in places is fractured and can lead to rapid infiltration of
precipitation forming the perched water system. Caprock, however, is not present at the
proposed site, and, therefore, it is not expected that significant perched water systems would be
produced.

Baker Spring is located about 1.6 km (1 mi) northeast of the proposed site. However, this
spring is intermittent and flows only after precipitation events.

Several localized shallow perched groundwater systems exist to the east of the proposed site
and are used to supply water pumped by windmills to tanks for grazing livestock. These
perched systems are located above the Chinle clays, but the volume of water produced is
limited.

Because of the lack of sufficient surface and groundwater supplies, the applicant will not make
withdrawals of groundwater at the site. Instead, the applicant is proposing to obtain water for
plant use from Eunice and Hobbs municipal supplies. These water supplies are obtained from
well fields near Hobbs, New Mexico. The applicant is also not proposing to inject water into
groundwater systems at the site.

Since there are no surface water bodies in the immediate vicinity of the site, flooding is not a
design objective. The only potential flooding at the plant would occur from intense local
precipitation events. Flood protection is provided by establishing building floor levels above the
calculated depth of ponded water caused by intense precipitation events (see Sections
3.3.2.1.3.4 and 3.3.2.1.3.5 of this SER).

The staff reviewed the applicant’s hydrological data and finds that it provides sufficient
information to assess site flooding hazards and ground- and surface water impacts.

3.3.1.15 Geology

3.3.1.1.5.1 Seismic Hazard - General
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Seismic hazards are discussed in Section 1.3.5 of the SAR (LES, 2005a); and Sections 3.2.5
and 3.2.6 of the ISA Summary (LES, 2005b).

The following areas concerning the seismic hazard applicable to the safety analysis and design
of the proposed facility were reviewed:

Seismic source characterization;

Ground motion attenuation;

Seismic hazard calculation;
Development of site-specific spectra; and
Surface faulting.

Seismic Source Characterization

Geological and Tectonic Settings

Section 3.2.5 of the ISA Summary (LES, 2005b) provides a description of the regional and local
geological and tectonic settings. The proposed facility site is located within the Central Basin
Platform area. The Central Basin Platform Area is situated between the Midland and Delaware
Basins, all of which are part of the Permian Basin, a 250-million-year-old structure. The
Permian Basin is a downward flexure of a large thickness of originally flat-lying bedded,
sedimentary rock. The base of the Permian Basin sediments extends to approximately 1525 m
(5000 ft) beneath the proposed facility site. The top of the Permian section is approximately 434
m (1425 ft) below ground surface. These sediments are overlain by sedimentary strata of the
Triassic Age Dockum Group. The upper formation of the Dockum Group is the Chinle
Formation, locally overlain by either the Tertiary Ogallala, Gatuia, or Antlers Formations, or
Quaternary alluvium. At the proposed facility site, geotechnical borings identified up to 0.6 m (2
ft) of loose eolian sand underlain by dense to very dense, fine- to medium-grained sand and
silty sand of the Gatufia Formation. The sands of the Gatufia Formation are locally cemented
with caliche. Beneath the Gatufia Formation, the Chinle claystone, a hard and highly plastic
clay, was encountered in geotechnical borings at depths from 10.7 to 12.2 m (35 to 40 ft).

As noted in the ISA Summary (LES, 2005b), the Southeast New Mexico—West Texas area is
presently structurally stable. The Laramide Orogeny (late Cretaceous to Early Tertiary time)
uplifted the region to its present elevation, and there has been no substantial tectonic activity
since this early Tertiary deformation. The Permian Basin has subsided slightly since the
Laramide Orogeny. However, this subsidence is believed to be a result of dissolution of the
Permian evaporite layers by groundwater or possibly compaction from oil and gas extraction.
As stated in the ISA Summary (LES, 2005b), no active faults have been identified at the site.
Faulting consists of geologically older subsurface faults in the Permian Basin subregion
related to the development of the Permian Basin and the Laramide Orogeny. The nearest
evidence of Quaternary faulting is 161 km (100 mi) west of the site, in the Basin and Range
tectonic province.

Historical Seismicity

Section 3.2.6.1 of the ISA Summary (LES, 2005b) summarizes the historical seismicity at the
proposed facility site. As stated in the ISA Summary (LES, 2005b), the assessment of historical
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seismicity included earthquakes in the region of interest known from felt or damage records and
from more recent instrumental records (since the early 1960s). The largest earthquake known
to occur within 322 km (200 mi) of the site was the August 16, 1931, earthquake near Valentine,
Texas. This earthquake had an estimated M, (Local Magnitude) of 6.0 to 6.4 and produced a
maximum epicentral intensity of VIII on the Modified Mercalli intensity scale. This earthquake
occurred approximately 237 km (147 mi) from the proposed site location. Within 80 km (50 mi)
of the site, the largest historical earthquake was a M, 5.0 event in 1992, approximately 16 km
(10 mi) southwest of the site. Other significant events between 322 km (200 mi) and 80 km (50
mi) of the proposed facility site ranged in M, from 4.0 to 5.7.

Earthquakes in the region of the proposed facility site include isolated and small clusters of low-
to-moderate-magnitude events toward the Rio Grande Valley of New Mexico and in Texas,
southeast of the proposed site. According to the ISA Summary (LES, 2005b), no earthquakes
in the site region are known to be correlated to specific faults. An earthquake catalog based on
the historic seismicity in the region [322-km (200-mi) radius] was presented in the ISA Summary
(LES, 2005b). This catalog was composed of data from: the Advanced National Seismic
System (NCEDC, 2004); University of Texas Institute for Geophysics (UTIG, 2002); New Mexico
Tech Historical Catalog (NMIMT, 2003); and New Mexico Tech Regional catalogs. The catalog
identified a substantial cluster of seismic activity that has occurred on and near the Central
Basin Platform since the mid-1960s. It was suggested by DOE (DOE, 2003) and noted in the
ISA Summary (LES, 2005b) that Central Basin Platform earthquakes are not tectonic in origin
but instead are related to water injection and withdrawal resulting from secondary recovery
operations in oil fields in the Central Basin Platform area. The ISA Summary (LES, 2005b)
noted, however, the January 2, 1992, event was attributed to a tectonic origin because of its
determined focal depth of approximately 12 km (7 mi). This event was likely associated with
pre-existing zones of weakness within the crust that formed in the distant geologic past. These
zones of weakness are characterized by deeply buried and poorly characterized faults, some of
which accomplish a periodic release of strain that builds up continually in the North American
continental plate. At the proposed facility site, postulated earthquakes that could impact safe
operation of the proposed facility are associated with zones of crustal weakness in the Central
Basin Platform and the Basin and Range tectonic province.

The staff concludes that information concerning seismic source characterization presented in
the ISA Summary (LES, 2005b) is acceptable. The information provides a complete summary
of seismicity and potential fault and tectonic sources.

Ground Motion Attenuation

Details of ground motion attenuation functions used to compute the hazard are described in
Section 3.2.6.4.1 of the ISA Summary (LES, 2005b). Several attenuation models were used in
the ISA Summary. The Nuttli attenuation model developed by the U.S. Department of the Army,
Waterways Experiment Station (USDA, 1973) was primarily selected because it was used in the
DOE (DOE, 2003) seismic hazard assessment. The Toro, et al. (Toro, 1997) attenuation model
also was used in the hazard calculations for comparison.

The attenuation models used in the ISA Summary were applicable to locations within the
Central U.S.. The proposed facility site is located at 103° west longitude, slightly east of the
105° west longitude cutoff for Central and Eastern U.S. sites, as specified in Regulatory Guide
1.165 (NRC, 1997). In addition, Frankel, et al. (Frankel, 1996) specified attenuation zones for
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the U.S. in its hazard mapping project. The U.S. Geological Survey (USGS) boundary
separating the Western U.S. and the Central and Eastern U.S. attenuation zones also is located
at approximately 105° west longitude and slightly to the west of the proposed facility site. The
proposed facility site is thus situated within the area in which both the Central and Eastern U.S.
attenuation models are applicable, and the staff concludes that applicant’s evaluation of ground
motion attenuation is acceptable.

Seismic Hazard Calculation

A probabilistic seismic hazard analysis performed for the proposed facility site is discussed in
Section 3.2.6.4.2 of the ISA Summary (LES, 2005b). The method used to calculate the
probabilistic seismic hazard was that of McGuire (McGuire, 1976). The probabilistic seismic
hazard analysis incorporated seismic source zones from both local and distant seismic sources.
Several alternative distant source zones were used in the hazard calculations. These distant
source zones included the Rio Grande rift and Basin and Range area sources and were taken
directly from DOE (DOE, 2003). Similarly, a suite of alternative local area source zones was
used to account for local seismicity, including the Central Basin Platform area source zone.

The total seismic hazard at the proposed facility site was the sum of ground motion effects from
all distant and local seismic sources. Twelve seismic hazard curves were developed for a
combination of various seismic source zones, attenuation models mentioned previously, b-
values, and upper bound magnitudes. As described in the ISA Summary (LES, 2005b), the
resultant seismic hazard curve was developed through a weighted average of the individual
curves. A total weight of 0.75 was given to the first seismicity model, which includes the Rio
Grande Rift and Basin and Range seismic source zones and the Central Basin Platform,
embedded within a seismic source zone defined by a 161-km (100-mi) radius from the site. A
combined weight of 0.25 was assigned to a second seismicity model that incorporated a seismic
source zone defined by a 322-km (200-mi) radius from the site and a third seismicity model that
incorporated a 161-km (100-mi) radius from the site. These two models did not incorporate the
Central Basin Platform and Rio Grande Rift and Basin and Range seismic source zones and,
therefore, were not as strongly weighted as the first seismicity model. The resulting 250- and
475-year return period peak horizontal ground accelerations were estimated at 0.024 and
0.036g. The respective 10,000- and 100,000-year return period peak horizontal ground
accelerations were estimated at 0.15 and 0.31g.

Comparison of the hazard results for the proposed facility site with USGS National Seismic
Hazard Mapping Project (USGS, 2004) suggests the 10,000-year return period hazard results
may underestimate ground motions at the site. For the 10,000-year return period, the USGS
estimates a peak ground acceleration of 0.40g, with the 0.2-5 second spectral acceleration at
0.97g. These values are 2.6 to 2.8 times higher than the respective values calculated by the
applicant. The applicant provided an evaluation of the USGS results (LES, 2004b). The
applicant concluded that USGS used overly conservative maximum magnitude and activity rate
information in the background source zone.

The staff agrees with the applicant’s assessment that the USGS hazard calculation used larger
maximum magnitudes and seismicity rates and is therefore more conservative. Additionally, the
USGS study was also not site specific because the USGS hazard calculation used a site
spacing of 0.1 degrees latitude and longitude for the Western U.S. and 0.2 degrees for the
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Central and Eastern U.S., which represents a much larger area. The applicant’s calculation is,
on the other hand, site specific and more representative of the site.

In addition, the seismic hazard calculated for facility site is similar to that calculated for the
nearby Waste Isolation Pilot Plant (DOE, 2003). The calculated 10,000-year return period peak
ground acceleration at the Waste Isolation Pilot Plant is slightly less than 0.15 g. Based on all
the information available, the staff concludes that the seismic hazard described in the ISA
Summary (LES, 2005b) is acceptable because it is based on a method that follows current
industry practice and includes available data.

Development of Site-Specific Spectra

Information on the rock conditions hazard was used to obtain the response spectra at the
proposed facility site. The attenuation model (USDA, 1973) was considered to predict ground
motions at “firm rock” conditions, which are attributed to the Triassic Age claystones (Dockum
Ground including the Chinle Formation) underlying the proposed facility site. As determined by
5 geotechnical borings, above the Triassic claystones is a thickness of 10.7 to 12.2 m (35 to 40
ft) of sands of the Gatufia Formation and loose eolian sands that belong to a soil classification
of C (Dobry, 2000). As outlined in the ISA Summary (LES, 2005b), the firm rock uniform hazard
response spectra were transformed to soil conditions by multiplying the firm rock uniform hazard
response spectra by the appropriate soil-amplification factors specified by Dobry, et al (Dobry,
2000). Vertical component uniform hazard response spectra were determined to be a function
of frequency and were determined using the formulation outlined in NRC Regulatory Guide 1.60
(NRC, 1973).

The design-basis earthquake for the proposed facility site was selected as the 10,000-year (1.0
x 10'* mean annual probability) earthquake. As indicated in the ISA Summary (LES, 2005b),
the applicant proposed the method outlined in DOE-STD-1020 (DOE, 2002) or
ASCE/Structural Engineering Institute (SEI) 43-05, “Seismic Design Criteria for Structures,
Systems, and Components in Nuclear Facilities” (ASCE/SEI, 2005) to demonstrate compliance
to a target performance goal of 1.0 x 10*° annual probability by designing to a seismic hazard of
1.0 x 10" annual probability [for further discussion, see Section 3.3.3(C)(v) of this Safety
Evaluation Report (SER)]. The design response spectra for the proposed facility were based on
the 10,000-year uniform hazard response spectra described in the previous paragraph. The
horizontal and vertical design response spectra have standard response spectral shapes (at 5
percent damping) based on the Newmark and Hall amplification factors (NRC, 1978a). The
spectrum is anchored at the 10" per year peak horizontal ground acceleration of 0.151g
determined from the weighted final seismic hazard curve. Amplification factors were then
applied using Dobry, et al. (Dobry, 2000) soil class C definition to account for the local soil
column.

The staff considers the method and results used to develop site-specific spectra acceptable
because they follow current industry practice and are consistent with methods used at other
nuclear facilities (e.g., DOE, 2002). Thus, staff conclude that the site-specific hazard and
response spectra are technically sound.

Surface Faulting
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There is no geologic, geophysical, or seismological evidence of active surface faulting in the
vicinity of the proposed facility site. As stated in the ISA Summary (LES, 2005b), the nearest
recent faulting is located more than 161 km (100 mi) west of the site. Therefore, surface
faulting was not considered a credible disruptive event for the proposed facility.

Recently, a fault was discovered at the nearby Waste Control Specialists (WCS) site. However,
subsequent fault investigations revealed that the faulting is inactive because no faults exist in
formations younger than Triassic age (205 to 240 million years old) (LES, 2005a).

Geotechnical investigation indicated the soil beneath the proposed facility site is a layer of loose
eolian sand underlain by the Gatufia Formation (dense to very dense sand and silty sand).
Below the Gatufia Formation is the Chinle claystone, a very hard, highly plastic clay. The
Chinle claystone was encountered at depths approximately 10.7 to 12.2 m (35 to 40 ft). For the
top 7.6 m (25 ft) of soils, the blow-count values ranged from 20 to 76. Beneath the 7.6-m (25-ft)
horizon, typical blow-count values were more than 60, with even larger blow-count values for
the Chinle claystone.

Based on the staff's review of the applicant’s submittals on seismic hazard potential discussed
in the above sections, staff concludes that the potential hazards have been acceptably
addressed by the applicant.

3.3.1.1.5.2 Slope Stability

Section 1.3.1.2 of the SAR (LES, 2005a), and Section 3.2.1.1 of the ISA Summary (LES, 2005b)
describe the topography at the proposed facility site. The SAR (LES, 2005a) and ISA Summary
(LES, 2005b) indicated the site topography is relatively flat, with a gradual elevation increase
from southwest to northeast. The staff site visit on May 27-28, 2004 (NRC, 2004b), confirmed
the area at the proposed facility is relatively flat. Consequently, slope stability is not a safety
concern for this proposed facility.

3.3.1.1.5.3 Liguefaction

Liguefaction potential of soils beneath the proposed facility is discussed in Section 3.2.7.1 of the
ISA Summary (LES, 2005b). According to the ISA Summary (LES, 2005b), except a top layer
of loose sand (up to 0.6 m (2 ft)), the soils at the proposed site are dense to very dense and the
groundwater level is at least 30 m (98 ft) below ground surface. Consequently, the applicant
concluded the potential for liquefaction was remote (LES, 2005b, c).

The staff reviewed the geotechnical investigation information presented in the ISA Summary
(LES, 2005b, c) and concurs with the applicant that the potential for liquefaction of soils at the
site may not be a safety concern for the proposed facility. The applicant committed to perform
additional geotechnical investigations at the site to confirm that liquefaction is not a safety
concern for the proposed facility. Additional site testing will be evaluated in accordance with
NRC Regulatory Guide 1.198, “Procedures and Criteria for Assessing Seismic Soil Liquefaction
at Nuclear Power Plant Sites” (NRC, 2003b).

3.3.1.154 Settlement
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Settlement of foundations for the proposed facility is discussed in Section 3.2.7 of the ISA
Summary (LES, 2005b). Inits ISA Summary, the applicant stated that only five borings were
drilled at the proposed facility site to determine the suitability of the site. The applicant
recognized the geotechnical results obtained from the five borings were not sufficient for final
design purposes. The applicant states that due consideration will be given to settlement and
differential settlement during final design, and final design details will be based on a more
comprehensive geothechnical investigation to be undertaken when additional project details
become available. Allowable soil bearing pressures will be evaluated in accordance with Naval
Facilities Engineering Command Design Manual NAVFAC DM-7.02, “Foundations and Earth
Structures” (NAVFAC, 1996). Building settlement analyses will be performed in accordance
with Naval Facilities Engineering Command Design Manual NAVFAC DM-7.01, “Saoll
Mechanics” (NAVFAC, 1986) and Winterkorn and Fang, “Foundation Engineering Handbook”
(Winterkorn, 1975).

The staff reviewed the information presented concerning differential settlements and find the
applicant’'s commitment to perform additional geotechnical investigations using acceptable
geotechnical standards for final facility design to be acceptable.

Conclusion

Staff finds that, based on the individual parameter assessments discussed above, the
applicant’s material regarding the geological information presented in the SAR and ISA
Summary is sufficient and acceptable to use in determining appropriate criteria for the safe
design of principal structures, systems, and equipment.

3.3.1.1.6 Site Description Conclusion

Based on the above, the Staff concludes that sufficient site information has been provided to
support identification of those factors that could affect safety, including related internal and
external hazards and associated accident sequences that could exceed the performance
requirements of 10 CFR 70.61. The staff concludes that ISA Summary site description meets
the requirements of 10 CFR 70.65(b)(1).

3.3.1.2 Facility Description

A description of the proposed facility arrangement, buildings and major components, and
structural design criteria is provided in SAR Chapter 1 (LES, 2005a) and ISA Summary Section
3.3 (LES, 2005b). The facility location and the distance from the boundary in all directions are
provided in ISA Summary Table 3.3-1 (LES 2005b). The distance to the nearest resident is
identified in ISA Summary Section 3.2 (LES 2005b), as about 4.3 km (2.6 mi) west of the site.
The arrangement and location of buildings on the facility site, and identification of the site
boundary (controlled area) and controlled access area boundary, are shown in ISA Summary
Figure 3.3-1 (LES 2005b).

3.3.1.2.1 Buildings and Major Components
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This section contains a review of the civil structures of the proposed facility. According to the
SAR (LES, 2005a), the proposed facility consists of the following structures:

Three Separations Building Modules
Technical Services Building

Cylinder Receipt and Dispatch Building
Centrifuge Assembly Building

Blending and Liquid Sampling Area
Uranium Byproduct Cylinder Storage Pad
Central Utilities Building

Administration Building

Visitor Center

Site Security Building

Among these structures, the Separations Building Modules, Technical Services Building,
Cylinder Receipt and Dispatch Building, the centrifuge test facility in the Centrifuge Assembly
Building, and the Blending and Liquid Sampling Area are determined to be safety significant,
based on the ISA performed by the applicant (LES, 2005b). These structures are required to be
designed to withstand design-basis natural phenomena hazards and external hazards as
required by the baseline design criteria of 10 CFR 70.64(a)(2).

Each Separations Building Module includes two cascade halls. Each Separations Building
Module has a uranium hexafluoride handling area and a process services area. A Separations
Building Module is 170 m (557.75 ft) long, 67.9 m (222.75 ft) wide, and 13 m (42.7 ft) high, and
has 12,703 m? (137,025 ft?) of space. The Technical Services Building is a two-story building
with 9,192 m? (98,942 ft?) of space. The Cylinder Receipt and Dispatch Building is 246.2 m
(807.75 ft) long, 45.9 m (150.6 ft) wide, and 13 m (42.7 ft) high, and has 11,300 m? (121,638 ft?)
of space. The Centrifuge Assembly Building is 195.5 m (641.4 ft) long, 50.9 m (167 ft) wide,
and 11 to 16 m (36.1 to 52.5 ft) high, and has 11,364 m? (122,322 ft?) of space. The Blending
and Liquid Sampling Area is 33.5 m (109.9 ft) long, 45.9 m (150.6 ft) wide, and 10 m (32.8 ft)
high, and has 1,538 m? (16,555 ft?) of space.

3.3.1.2.2 Structural Design Criteria

Structural design criteria for the proposed facility is discussed in Section 3.3 of the SAR (LES,
2005a) and Section 3.3.2.1 of the ISA Summary (LES, 2005b). Specifically, structural design
loads for the proposed facility are discussed in Section 3.3.2.2 of the ISA Summary (LES,
2005b).

3.3.1.2.2.1 Codes and Standards

A list of the codes and standards for the structural design of the proposed facility are provided in
Section 3.3.2.1 of the SAR (LES, 2005a). These codes and standards included guidance for
general structural design, concrete design, precast concrete design, steel construction, and
testing and material selections.

Staff reviewed the cited codes and standards to be used for the design and construction of the

proposed facility structures and conclude that the cited codes and standards conform with
standard engineering practice and are reasonable and acceptable.
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3.3.1.2.2.2 Structural Design Loads

Straight Wind Load

ISA Summary Section 3.3.2.2.1, (LES, 2005b), identifies the design-basis straight-line wind as
252 km/h (157 mph) for all safety-significant structures. This design-basis wind is characterized
as a 100,000-year return period wind. The applicant will use American Society of Civil
Engineers (ASCE) ASCE 7-98 (ASCE, 1998) for the determination of wind loads and the design
for wind loads for all safety-significant structures and components exposed to winds. For
structures that are not safety significant, the design-basis wind speed [130 km/h (80 mph)] will
be that of a 50-year return period, and the Uniform Building Code (ICBO, 1997) will be followed.
Staff concludes that the method used to calculate wind loads is based on an acceptable
standard.

Because the design-basis wind is characterized as a 100,000-year wind, the event sequences
associated with high winds are highly unlikely events based on the definition given in ISA
Summary Section 3.1, “General ISA Information” (LES 2005b) (see SER Section 3.3.3.¢.1.3 for
the definition of highly unlikely).

Tornado Wind Load

The values of design-basis tornado-related parameters are listed as follows:

Design-Basis Wind Speed: 302 km/h (188 mph)
Radius of Damaging Winds: 130 m (425 ft)

Atmospheric Pressure Change: 13.83 kg/m? (180 Ibs/ft?)
Rate of Atmospheric Pressure Change: 11.44 kg/m?/s (130 Ibs/ft?/s)

The tornado design-basis is characterized as a 100,000-year tornado, which is the equivalent of
a “F-3" tornado on the Fujita Tornado Scale. The applicant concluded a tornado was a credible
event. This probability, however, meets the definition of highly unlikely. Therefore, the potential
consequences for an event of this magnitude or greater do not have to be determined because
the event sequence is highly unlikely, in accordance with 10 CFR 70.61(b).

In ISA Summary Sections 3.3.2.1 and 3.3.2.2, the applicant indicated that ASCE 7-98 (ASCE,
1998) will be used for the determination of tornado wind loads and the design for tornado wind
loads for all safety-significant structures and components exposed to tornado winds. Use of
ASCE 7-98 (ASCE, 1998) for tornado load calculation and design of structures and components
for tornado loads is acceptable to the staff.

Tornado-Generated Missile Loads

Three types of missiles associated with the design-basis tornado were selected for design of
safety-significant structures. As indicated in ISA Summary Sections 3.2.3.4.1 and 3.3.2.2.3.2
(LES, 2005b), these missiles included (1) a 6.8-kg (15-lb), 10.2 x 30.5-cm (2 x 4-in) timber
plank, (ii) 34-kg (75-Ib), 7.6-cm (3-in)-diameter steel pipe, and (iii) 1,361-kg (3,000-Ib)
automobile. The associated vertical and horizontal impact velocities of each missile also were
provided in the same sections of the ISA Summary.
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The tornado-generated missile effects on structures will be considered in two aspects. For the
localized impact, depth of penetration and scabbing thickness will be determined for reinforced
concrete targets. The applicant will use the formulas provided in “Structural Analysis and
Design of Nuclear Plant Facilities” (ASCE, 19080) for depth of penetration and scabbing
thickness calculations. Staff finds the use of these formulas acceptable because these formulas
are commonly used for assessing local penetration and scabbing effects. The applicant will use
the requirements in Section C.7.2.2 of the American Concrete Institute (ACI) ACI 349-90 (ACI,
1990) for determining minimum concrete thickness to resist hard missiles such as steel pipes
and the requirements in Section C.7.2.3 of ACI 349-90 (ACI, 1990) to check against punching
shear resulting from soft missiles such as timbers. The use of ACI 349-90 (ACI, 1990) is
acceptable to staff because this standard is developed specifically for nuclear safety-related
concrete structures. For steel targets, the formula provided in “Structural Analysis and Design
of Nuclear Plant Facilities” (ASCE, 1980) will be used to estimate the perforation thickness. The
requirement in this document will be used to establish the required steel thickness. Staff
considers the use of this ASCE document acceptable because it is a design code for nuclear
plant facilities.

For design consideration of tornado-generated missile effects on overall structural response, all
missile momentum is assumed to transfer into the target during impact, and the target is
assumed to behave elasto-plastically. An equivalent static load acting at the impact area will be
calculated using the procedure outlined in “Structural Analysis and Design of Nuclear Plant
Facilities” (ASCE, 1980). This equivalent will be used in combination with other design loads
using conventional design methods. The applicant may also employ other formulations such as
presented in ACI 349-90 (ACI, 1990) for design to resist the overall effects of missile impact.
Staff find the use of either of these methods acceptable because they represent standards and
codes for nuclear facilities.

Flood Design

The grade level of the proposed facility is above the maximum foreseeable flood level (LES,
2005a). The only potential flood may result from intense local precipitation. Two flood-
protection design features will be used. First, the floor level of the proposed facility will be 0.15
m (0.5 ft) higher than the finished grade elevation, which will be at least 0.45 m (1.5 ft) above all
roads. Second, an earth berm and intercept trench will be constructed uphill of the building
structures to divert water flow. NRC staff has concluded that the flood-protection design
features are adequate to protect building structures from water damage.

Seismic Loads

Development of a design-basis earthquake for the proposed facility site is discussed in Section
3.2.6 of the ISA Summary (LES, 2005b). The site-specific, design-basis earthquake is
discussed in ISA Summary Sections 3.2.6.5 and 3.3.2.2.5.2 (LES, 2005b). The staff review and
acceptance of the selected design-basis ground acceleration are discussed in

Section 3.3.1.1.7.a of this SER.

The design-basis earthquake for the proposed facility is based on an earthquake with a return
period of 10,000 years (10'* annual probability). The corresponding peak horizontal and vertical
ground accelerations were 0.15g. In ISA Summary Section 3.3.2.2.5.1 (LES, 2005b), the
applicant indicated the seismic design loads will be calculated using the method outlined in
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Chapter 16, Division IV, of the Uniform Building Code (ICBO, 1997) for all buildings and
structures, including items such as equipment supports, for the proposed facility. The proposed
facility site is located in seismic zone 1 based on International Conference of Building Officials
(ICBO, 1997). In considering soil amplification, suggested soil amplification factors for Soil
Type C defined by Dobry, et al. (Dobry, 2000) will be used. These amplification factors are
listed in Section 3.2.6.4.3 of the ISA Summary (LES, 2005b). The applicant will verify the
appropriateness of the soil amplification factors for the proposed facility during final design. The
staff considers this method acceptable because it follows modern practices and is consistent
with methods used at other nuclear facilities [e.g., DOE-STD-1020-2002 (DOE, 2002)].

The applicant states that structures designed to a seismic hazard of 10'* annual probability can
meet the performance goal of 10'®> annual probability so the seismic hazards for structures
relied on for safety satisfy the definition of highly unlikely. As a result, according to

10 CFR 70.61(b), the potential consequences resulting from seismic hazards do not have to be
assessed in the ISA. This additional performance may be achieved because of conservatism in
the design including conservative specifications of material strength and elastic design
approach. The applicant will use either the method outlined in DOE-STD-1020-2002

(DOE, 2002) or ASCE Standard Seismic Design Criteria (ASCE, 2003) for such demonstration.
Specifically, the applicant intends to show that even though the design code allowables are
exceeded for the targeted structural performance goal, the ultimate capability of the design is
not exceeded. Confirmatory seismic performance calculations for structures relied on for safety
will be conducted during detailed design.

Staff reviewed the approach proposed for seismic design-load calculation and concludes that
the method presented in the Uniform Building Code (UBC) (ICBO, 1997) is acceptable for
determining seismic design loads because the UBC (ICBO, 1997) was developed with
emphasis on earthquake effects. Staff also concludes that the applicant’s approach in
demonstrating that they meet the performance goal of 10'° annual probability is reasonable
because of the conservatism in the conventional design approach.

Snow Loads

ISA Summary Section 3.2.3 (LES, 2005b) describes the design basis values for snow or ice
loads. According to the SAR (LES, 2005a), the design-basis snow load for the proposed facility
was developed based on the method provided in the NRC “Site Analysis Branch Position for
Winter Precipitation Loads” (NRC, 1975). The design-basis snow load was a combination of
100-year snowfall load at the site and the weight of the 48-hour probable maximum winter
precipitation for the month corresponding to the selected snowfall.

According to Figure 7-1 of American Society of Civil Engineers (ASCE) ASCE 7-98 (ASCE,
1998), the ground snow load with a 2-percent annual probability of being exceeded (i.e., a 50-
year mean recurrence interval) at the proposed facility site was approximately 0.48 kPa (10 psf).
The applicant used this value to determine the 100-year return period snow load using the
method described in ASCE 7-98 (ASCE, 1998). The 100-year return period snow load was
determined to be 0.56 kPa (12 psf). The applicant (Harper, 2003c) estimated the 48-hour
probable maximum winter precipitation using the method described in Hydrometeorological
Report No. 33 (USWB, 1956). The 48-hour probable maximum winter precipitation was
determined to be 48.3 cm (19.0 in.), which corresponds to a loading of 0.95 kPa (19.8 psf). The
design-basis ground snow load was 1.53 kPa (32 psf). The design-basis snow load for
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buildings not safety significant will be determined in accordance with the UBC (ICBO, 1997)
based on a mean return period of 50 years.

The staff reviewed the information about design-basis snow load presented in the SAR (LES,
2005a) and the ISA Summary (LES, 2005b) and concludes that the information is acceptable
and appropriate because acceptable standards and acceptable methods were used to
determine the 100-year return period snow load and the 48-hour probable maximum winter
precipitation.

Rain Loads

In Section 3.3.2.2.6.2 of the ISA Summary (LES 2005b), the applicant states the rain loads on
roofs may be related to a 100-year return period rainfall and a localized intense rainfall. This
100-year return period rainfall was established based on a storm with a duration of 1 hour.
According to the International Plumbing Code (ICC, 2000), the rainfall rate of this storm in
Hobbs, New Mexico, was 7.6 cm/h (3 in/h). Staff concludes that use of the International
Plumbing Code (ICC, 2000) in determining the 100-year return period rainfall for the site is
acceptable. For the 100-year return period rainfall, the roofs will be designed, assuming the
primary roof drains are blocked, to prevent water from accumulating in excess of the normal roof
design live load.

For the localized intense rainfall, the rain loads on roofs assuming a total blockage of the roof
drainage system will be accounted for as an individual load. This rain load is for safety-
significant structures only. Including a rain load determined assuming loss of roof drainage
capacity in the design of roofs for safety-significant structures is reasonable and acceptable
to the staff.

Process and Equipment-Derived Loads

The process and equipment-derived loads for the proposed facility include equipment; piping;
heating, ventilation, and air conditioning; and electric tray and conduit loads. Equipment heavier
than 454 kg (1,000 Ib) will be treated as individual dead loads. Weights for other equipment will
be accounted for as appropriate uniform dead loads in the particular area.

Piping loads were estimated at 2.39 kg/m? (50 Ibs/ft?) based on combined dead and live loads.
Heating, ventilation, and air conditioning duct loads were 1.44 kg/m? (30 Ibs/ft*) and were
estimated based on combined dead and live loads. Electric tray and conduit loads were

104 kg/m (70 Ib/ft) of tray and conduit and a 91-kg (200-Ib) conce