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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 Loursrana 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 facrlrty 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 facrhty
clearance for classrfred mformatron under 10 CFR Part 95 _

The NRC staff conducted its safety review in accordance wrth 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 operatron

The applicant also submitted an Enwronmental Report whxch 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 prowded 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 populatron and potentral effects of natural phenomena at the facility.

Orqanlzatron and Admrmstratron

The applicant adequately descnbed the responsrbrlmes and assocrated 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
establlshed or commrtted for the desrgn constructlon and safe operatlon of the facnlrty

“lntegrated Safem Analysrs" (ISA) and ISA Summam

The applicant provided sufftc:ent lnformatron about the srte facrlrty 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.



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: (@)
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 decommnssnonmg .

The applicant prowded a decommissioning fundlng plan for the facuhty, that demonstrates that
adequate funding will be available for decommissioning and that decommlsswnlng will not pose
a threat to public health and safety or the environment. The apphcant 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 availableto
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 decommnssnonmg
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).



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 impiemented 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.
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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
AlLO, Aluminum oxide

ANSI American National Standards Instltute
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 Quahty Assurance Program
DR Damage ratio i

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 organlzatlon
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FAA
FNMCP
FOCI

ft/s

GEVS
gpm

ha
HAZOP
HEPA
HF
HPS
HS&E
HVAC

ICBO
IEC

in

IRB
IROFS
ISA
ISO

km
kPa
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Ib
LEL
LES
LW
LPF
Lpm
LTTS

MAPEP
MAR
MC&A
mg

mi

mm
MOU

Federal Aviation Administration
Fundamental Nuclear Material Control Plan
Foreign ownership, control, or influence
feet

feet per second

acceleration of gravity
Gaseous Effluent Ventilation System
gallons per minute

hectare

hazard and operability

High efficiency particulate air

Hydrogen fluoride

Health Physics Society

Health, safety, and environment
Heating, ventilating, and air conditioning

international Conference of Building Officials
International Electrotechnical Commission
inch

Industrial revenue bond

ltems relied on for safety

Integrated safety analysis

International Organization for Standardization

kilogram

kilometer

kiloPascals

kiloPascals per second

liter

pound

Lower explosive limit

Louisiana Energy Services
Low-level radioactive waste
Leak path factor

liters per minute

Low temperature takeoff station

meter

cubic meter

Mixed Analyte Performance Evaluation Program
Material at risk

Material control and accounting

milligram

mile

millimeter

Memorandum of Understanding
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National Advisory Committee
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National Oceanic and Atmospheric Administration
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Request for additional information
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Respirable fraction
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Standard Operating Procedure
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1.0 GENERAL INFORMATION

1.1 FACILITY AND PROCESS DESCRIPTION

The purpose of the uU.s. Nuclear Regulatory Commrssron 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 descnptlon of the
proposed processes.- A more detailed description of the facility and processes is contained in
the “lntegrated Safety Analysrs (ISA) Summary” (LES 2005b)

114 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 actrvrty 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).

113 STAFF REVIEW AND ANALYSIS

In Sectlon 1. 1 of the Safety Analysrs Report (SAR) (LES, 2005a) the applicant provrdes a
summary description of the proposed gas centnfuge uranium enrichment plant and processes.
This description includes discussion of the major chemical and mechanical processestobe =
used in the facrhty - 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 requrred to perform |sotop|c
separation.) The process uses uranium in the chemical form of uranium hexafluoride (UF).
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 centrrfuges T
pipedin a cascade arrangement

The proposed plant will be constructed to have three Separatlons Burldrng Modules each
having two Cascade Halls, with each Cascade Hall havmg 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 quurd 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 UF; 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. Itis
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 (NESHAPSs) 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 o
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 apphcant has
met the requirements and acceptance criteria applicable to this section.

1.2 ‘INSTITUTIONAL’INFORMATION

The purpose of NRC s review of institutional lnformatlon is to establish whether the llcense
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 applylng 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 specmcatlons of the licensed material to be used.” The regulations in 10 CFR Part 95
contain provns:ons for obtaining a facmty security clearance.” The regulations in 10 CFR
140.13b require applicants for uranium enrichment facilities to provide and maintain liability
insurance.

1.22 REGULATORY ACCEPTANCE CRITERIA

‘The acceptance cntena appllcable to NRC'’s revuew 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). -
12.3 STAFF REVIEW AND ANALYSIS -
1.2.3.1 Corporate Identity

In Secnon 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 -
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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

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, aiso 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.
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No other companies will be present or operating on the uranium enrichment plant property other
than where the applicant has contracted such services. The pnncrpal locatlon for busmess |s
Albuquerque, New Mexico.

The applicant provided the name of the President of LES, who is a citizen of the United States.
1.2.32 | Foreign Ownership, Control, or‘lnfluence

With respect toa forelgn ownership, control, or influence (FOCI) determrnatron 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 provnde 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).

1233 Financial Qualifications
12331  “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 mcluded detarled propnetary constructlon cost
estlmates for the factlrty :

As part of the financial revrew 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 wuth 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 suppomng
systems and structures, as well as confrrmlng that all the major equrpment necessary to support
safe operation were mcluded ' :

The applicant ideritified the principal buildings nec':essary 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 Drspatch Building (CRDB); and (@) blendlng and liquid sampllng area. The applicant also
identified each of the principal components/systems necessary to support its operationand °
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;
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6) electrical systems; 7) site, building, and landscape; 8) miscellaneous costs including start-up
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 RAls, 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 pic, 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
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had total assets of $14.76 billion; with cash or near-cash assets of $233 million. The company
sustained a net loss of $133 miillion i 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 publlcly held North Carolina corporation, is the owner of Clalborne
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 Corporatlon -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. i :

Westinghouse Ennchment Company, LLC isa wholly owned subSIdlary of Westmghouse
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 £1 94 million after taxes for that fmanc:al year (pre-tax losses were £299 milllon)

The remaining 50 percent of the estimated $1.2 billion construction costs will be fmanced
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 Mexuco Iaw The IRBis not a vehicle for o
financing the plant. - : e S : :

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: :
acqumng, constructing, and installing the equipment into the facility. - At the conclusion of the
30-year lease, which corrésponds 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 ' :
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On December 3, 2003, the applicant announced that the first round of contracts with several
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.

1.2.3.3.3 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.

1.2.35 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
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may be present as contamrnatron as a consequence of the historical feed of recycled uranium
at other enrichment facrlmes 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 mtends 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

Source or Special Nuclear
Material™ - :

Physical and Chemical Form

Maxrmum Amount to be

Possessed at Any One Time

Uranium (natural and
depleted) and daughter
products

Physrcal Sohd quurd and
Gas

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

136,120,000 kg -

) (300 093,231 lbs)

Uranium enriched in isotope
U-235upto 5 percent by
weight and uranlum daughter
products

Physical: Solid, Liquid, and
Gas

Chemical: UFg, UF,, UO,F,, -

545,000 kg (1,201,519 Ibs) -

Tc-99, transuranic isotopes
and other contamination

oxides and other compounds | -

Any

Amount that exists as
contamination as a

consequence of the historical"

feed of recycled uraniumat
other facilities

Note: Tc-99 - Technetium-99
. UF ‘Uranium Fluoride

UO ,F, - Uranyl Fluoride

1.2.3.6

Special Exemptions or Special Authonzatrons

In Section 1.2.5 of the SAR (LES, 2005a), the apphcant addressed an exemptron requestto 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 provrde 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 operatlon 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
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reduction in the anticipated facility decommissioning costs based on the actual number of
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.

1.2.3.7.1 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.

1.23.7.2 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,
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reproduced, transmltted transported and destroyed in accordance wrth the reqmrements of 10
CFR Parts 25 and 95." T

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 |mplementat|on

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 isin
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 revrewed 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 provrded until prior to receipt of Ixcensed materlal NRC staff is imposing
the followrng Ircense condmon ,

“The Ircensee shall provrde proof of full I|ab|l|ty insurance as requnred under 10 CFH .
140.13b, 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 supportrng
liability insurance coverage in amounts less than $300 million at least 120 days priorto .

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 descnptron review is to determrne whether the information provrded by an
applicant adequately describes the geographic, demographic, meteorological, geologic,
hydrologic, and seismologic characteristics of the site and the surrounding area. The site
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description is a summary of the information that the applicant used in preparing the
environmental report, emergency plan, and integrated safety analysis summary.

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
1.3.3.1 Site Geography
1.3.3.11 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.

1.8.3.1.2 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.

1.3.3.1.3 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. A parallel gas pipeline is also identified,
but is not in use.

Carbon Dioxide Pipetine

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 facxlrty ‘
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 Prpehne

The proposed facrlrty will include an on-srte natura| gas plpelrne (Harper 2003a) ThlS prpehne
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: 20055) "
on nearby highways, natural gas pipelines, and carbon dioxide prpelmes 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 srx local airports. These
airports include: ,

. Lea County Regional Alrport—-40 km (25 statute mlles) northwest of the proposed ,
facnlrty srte L L .

o Eunlce Alrport—24 km (15 statute mlles) west of the proposed facrhty site; ‘

e - .'Lea County/JaI Alrport—40 km (25 statute mlles) south-southwest of the proposed
facrllty srte, . .

. | Andrews County Alrport—-48 km (30 statute mlles) east of the proposed faorllty,
. Gaines County Airport—48 km (30 statute miles) northeast of the proposed facrllty. and

. Seminole Spraying Servrces (pnvate)—48 km (30 statute mlles) northeast of the
proposed facility.
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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.

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).
1.3.3.2.1 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 foIIdwing:

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 srte 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 resrdences are

located about 4.3 km (2.6 mi) west of the proposed facrhty site.

Within 8 _km (5 mi) of the site, land is primarily open land used for cattle grazing. O-ili‘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.
1.3322  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 Mexrco State Police can also provide support

Educatronal mstrtutrons in Eunice include an elementary school a mlddle school a hrgh 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 i in Andrews County, Texas, are in Andrews, Texas, about
51 km (32 mi) from the proposed site. , y

There are two hospltals in Lea County —one is Iocated in Hobbs New Mexuco 32 km (20 m|)
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 facrllty srte The nearest nursrng
home facrlmes are |n Hobbs New Mexlco ' , ,

There are no recreation facilities near the srte The Eunrce Golf Course is located o B
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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1.3.3.2.3 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.

1.3.3.2.4 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 rnformatlon 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 mrssrles are acceptable because ‘they were determined based on an.
appropriate DOE standard. The use of aDOE standard is an acceptable approach to NRC
staff.

1.3.33.2 High Winds and Hurricanes

Information about hrgh 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)

Accordrng o the SAR (LES 2005a) no meteorologrcal data were avarlable 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
approxrmately 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 Natlonal Oceanlc and Atmosphenc Admrnrstratron (NOAA)
(LES, 2005c).

The largest wind speed for the annual extreme strarght-lrne 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 devratlon wmd speeds
were 111.5 and 16.6 km/h (69.3 and 10.3 mph). >

The hrgh-wrnd 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 withan -

annual probability of 1.0 x 107° for the design-basis straight-line wind speed for the proposed
facility. This design-basis straight-line wind speed was 252 km/h ‘(1 57 mph) (LES 2005b)

Because the proposed faculrly is not located near the coastal area [805 km (500 mr) 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 hlgn-
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 assessrng hrgh-wmd hazards rs a commonly used and accepted method
1.3.3.33 Temperature Extrémes | |

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 -5.1 °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
~-23.9 °C (-11.0 °F) for Midland—Odessa, and 45.6 °C (114.0 °F) and -22.8 °C (-9.0 °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.

1.3.3.34 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, 2005¢). 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 (17.3in.) in 1 hour, over a 2.6-km? (1-mi®) area.

The staff reviewed the information concerning regionatl 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.

1.3.3.3.5 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 (21.0in.)
for Roswell. The maximum snowfall/ice pellets during a 24-hour period were 12.47 cm {4.91
in.) for Midiand—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.

1.3.3.3. 6 ~ Lightning and Thunderstorms

Section 1.3. 3 3 of the SAR (LES, 2005a), and Sectlon 3.2.3.4.5 of the |SA Summary )
(LES, 2005b) describe the potential of thunderstorms and lightning strikes at the proposed

facrlrty site. The appllcant indicated thunderstorms occur every month and are most common in. "

spring and summer atthe proposed facrllty site.

The applrcant estlmated the lightning strike frequency at the proposed facility srte to be 1 _36
flashes per year. The applicant also stated in the ISA Summary (LES 2005b) that the
proposed facrhty wrll be desrgned for lrghtnmg protectron ‘

The ‘staff reviewed the information about llghtnung and find the lrghtmng stnke frequency
determined for the site is acceptable and appropriate.* Staff further concludes the desrgn
approach proposed by the apphcant to protect the proposed facmty from Ilghtnrng effects - o
is acceptable. - .

1.3.3.3. 7 _ Sandstorms

Section 1 .3.3.3 of the SAR (LES, 2005a) descnbes the potentlal of sandstorms at the proposed
facility srte ' ,

Accordrng to the SAFt (LES, 2005a), blowmg sand and dust may occur occasronally 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_ mformatron
sufficient and acceptable :

1.3.34 Geology
1.3.3.41 Seismic Hazard

Seismic hazards are discussed in Section 1.3. 5 of the SAR (LES 2005a) and Sectrons 3.25
and 3.2. 6 of the ISA Summary (LES, 2005b) . .

The following areas concerning the sersmlc hazard apphcable to the safety analysrs and desrgn
of the proposed facrllty were revrewed . o

Seismic source charactenzatlon

_Ground motion attenuation; T

" Seismic hazard calculation; : o T .
Development of srte-specmc spectra, and ST e o
Surface faultrng IR LT e : - ‘
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1.3.3.4.1.1 Seismic Source Characterization
Geological and Tectonic Settings

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 ocal 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, Gatufa, 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
Gatuna Formation are locally cemented with caliche. Beneath the Gatuha 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 iargest 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 VIl 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 4.0t0 5.7.
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Earthquakes in the regron of the proposed facrhty site include rsolated 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 specrflc faults. An earthquake catalog basedon .-

the historic seismicity i in the reglon [322-km (200-mi) radius] was presented in the ISA" Summary
(LES, 2005b). This catalog was composed of data from: the Advanced Nationa! 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 Basm -
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 selsmlcrty and potential fault and tectonic sources -
and thereby demonstrates compliance with regulatory requrrements in 10 CFR 30. 33 10 CFR :
40.32, 10 CFR 70.22, and 10 CFR 70. 65(b)(1) . , , :

1.3.34.1.2  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 1SA Summary (LES, 2005b). Several attenuation models were used in
the ISA Summary. The Nuttlr attenuation model developed by the U.S. Department of the -
Army, Waterways Expenment Station (USDA, 1973) was primarily selected because itwas - ... -
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 attenuatron models used in the ISA Summary were applicable to locations within the - ..
Central U.S.. The proposed facrhty site is located at 103° west longitude, slrghtly east of the
105° west longitude cutoff for Central and Eastern U.S. sites, as specified in Regulatory Gurde :
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 Iongrtude and slightly to the west of the proposed - .. B
facility site. The proposed facility site is thus situated within the area in whlch both the Central |
and Eastern U.S. attenuation models are applicable. o

1.3.3.4.’1.3 Surface Faultrng )

There is no geologrc geophysrcal or sersmologrcal evrdence of actrve surface faultrng in the -
vicinity of the proposed facility srte As stated in the ISA Summary (LES, 2005b) the nearest
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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, 2004a).

1.3.34.2 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 Liquefaction

Liquefaction 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 liquefaction was remote (LES, 2005b, c).

Geotechnical investigation indicated the soil beneath the proposed facility site is a layer of ioose
eolian sand underlain by the Gatuiha 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).

1.3.3.4.4 Settlement

Settlement of foundations for the proposed facility is discussed in Section 3.2.7 of the ISA
Summary (LES, 2005b). In its 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
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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” :
(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 mvestrgatlons using acceptable
geotechnical standards for final facility design to be acceptable.

1.3.3. 5 : Hydrology

Site surface water and groundwater hydrology is drscussed in Sectlons 1.3.4 of the SAR (LES
2005a) and 3.2.4 of the ISA Summary (LES, 2005b).- The apphcant 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 geotechmcal studres that demonstrate that the WCS

data are apphcable to the proposed site. : .-

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

The applicant performed subsurface studies of the alluvial matenal that overhes the Chrnle red
bed clays. These alluvial deposits are 9 to 18 m-(30 to 60 ft) thick.- The Chinle formation .
consrsts “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 essentrally |solates the deep and shallow groundwater
systems. Within the Chinle formatron are two distinct groundwater systems, withno -
interconnections. The first is a siltstone or srlty 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
consrdered non-potable because of hrgh concentratrons of dnssolved SO|IdS

At the quarry srte north of the proposed srte there are shallow groundwater occurrences. o
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 atthe .
proposed site, and, therefore; it is not expected that significant perched water. systems would be
produced.
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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 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 prowde 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 |dent|f|ed and
provided adequate qualification descriptions for key management posrtlons

21  REGULATORY REQUIREMENTS S S

10 CFR 30 33, 10 CFR 40.32, 10 CFR 70. 22, 10 CFR 70. 23, and 10 CFR 70.62(d) i requirea
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, facrlmes and

procedures to provide adequate safety for workers, the public, and the envrronment KR

22  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 Sectlon »
2.4.3 of the “Standard Flevrew Plan for Fuel Cycle Facrlmes NUREG- 1520 (NRC, 2002)

2.3 STAFF REVIEW AND ANAr.’Ysrs'

In Section 2.1 of the apphcant’s Safety Analysrs Report (SAR) (LES, 2005) the appllcant
provides a functional description of specific orgamzatlon groups responsrble for managing the’
design, construction, and operation of the facility. ‘Included in th|s sectlon are the plans for the
transition from the start-up phase to operatrons

In Section 2.2 of the applicant’s SAR (LES, 2005) the apphcant descnbes the qualmcatlons
responsibilities, and authorities for key supervisory and management personnel along wrth a
listing of the shift crew composition. .

In Sectlon 2.3 of the apphcant's SAR (LES 2005), the applrcant mcludes administration
procedures for effective implementation of HS&E functions, using written procedures and-
reporting of unsafe condmons or activities, ‘along with written agreements with offsite
emergency resources and a commitment to establrsh formal management measures to ensure
avallabrllty of Items Relled on for Safety (IROFS) ‘

F"gure 2.1-1 of the apphcant s SAR (LES 2005) shows the LES organlzatron dunng design and f
construction phase of the facrllty Before begmmng operatrons thrs organlzatron transrtrons to -
the one shown in Figure 2.1-2.



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 aiso 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 expenence in the admrmstratlon of nuclear cntrcalrty
safety evaluatlons and analyses :

The Operations Manager reports to the Plant Manager and has the responsibility of directing
the day-to-day operatlon 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 responsnbllrtles and authorities of - -

the Plant Manager. The Operations Manager will have, as a minimum, a bachelor's degree (or
equivalent) in an englneenng or screntmc field and 4 years of responsrble nuclear experience.

The Uranium Management Manager reports to the Plant Manager and has the responsrbrlity for.-

UF, cylinder management (including transportation licensing) and directing the scheduling of .
enrichment operations to ensure smooth production.’ This includes activities such as ensunng‘
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 .. - -

responsrbllmes and authorities of the Plant Manager. The Uranium Management Manager will -
have, as a minimum, a bachelor's degree (or equrvalent) inan engrneenng or scientific field and -

4 years of responsrble nuclear experience.

The Technical Services Manager reports to the Plant Manager and has the responsrbillty of _
providing technical support to the facility. This includes technical support for facility
modifications (rncluding 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 responsrbllltles 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 responsrbllmes at an mdustnal facnlrty

The QA Inspector's report to the QA Manager (vra a desrgnated supervrsory posrtron |f
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 quallfrcation requrrements

The QA Auditors report to the QA Manager (vra a desrgnated supervrsory posmon if applrcable)
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 responsibie 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 ali 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 equrvalent), in an engineering or scientific field, and 3 years of responsible nuclear
expenence ‘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 expenence assocrated W|th rmplementatlon of a facility safety program

Criticality Safety Engineers report to the HS&E Manager (vua a desrgnated supervrsory posntlon -
if applicable) and are responsnble 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 mdependent reviews .
by a Crmcahty Safety Engineer. Criticality Safety Engineers shall have a minimum of 2 years
experience in the |mplementat|on 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 andin = - -
assocrated safety practices.

Should a change to the facility requrre a nuclear cntlcallty safety evaluatron an lndrvrdual 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 performmg criticality safety analyses and implementing criticality safety programs.
An independent review of the evaluation or analysrs will be performed by a quahfred Cntlcalrty
Safety Engineer.

The Chemical Safety Englneer reports to the HS&E Manager (via a designated supervisory-
position, if appllcable) 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 assomated safety practlces

The Shift Managers report to the Operatlons Manager and have the responsrblllty for ensunng
safe operation of enrichment equipment and support equipment. -Each Shift Manager directs .
assigned personnel to provrde enrichment services in a safe, efficient manner. Shift Managers
will have a minimum of 5 years of appropnate responsnble expenence m lmplementrng and:
supervising a nuclear operations program. - - . :

The Production Scheduling Manager reports to the Uranium Management Manager and has the
responsrbrhty 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 supervrsrng a contlnuous productlon scheduhng program
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The Cylinder Management Manager reports to the Uranium Management Manager and has the
responsibility for ensuring that cylinders of UF, 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 fuifilling 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 -
Engrneenng Manager will have; @s a minimum, a bachelor's degree (or equivalent) in an
engrneenng ‘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 preparatron 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, asa

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 processmg, and
general office management are provided for the facility... This individual will have a minimum of
3 years of appropriate, responsible experience in rmplementrng and supervising administrative -
responsrbrlmes at an mdustrral facrhty ¥

The' Communlty Relatrons 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 Scrence or Business Administration,
and 3 years of appropriate, responsible experience in implementing and supervising a
community relatrons program '

The Secunty Manager reports to the Human Resources Manager and has the responsrbrhty for a
directing the activities of security personnel to ensure the physical protectron 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 requrred for the facility. No credit for .
academic training may be taken toward fulfrllrng this expenence requrrement

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 appropnate responsrble expenence in rmplementlng and supervrsmg a’
documentcontrolprogram T R Y e R

The Tramrng Manager reports to the Human Resources Manager and has the responsrbrlrty for :
conducting tralnrng and maintaining training records for personnel at the facility. This lndrvrdual .

will have a minimum of 5 years of appropnate responsrble expenence in rmptementrng and .
supervising a training program. _ : :



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 UF 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.

2.3.2.1 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.

2323 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.

2.3.2.5 Audits and Assessments

The applicant will implement a QA Program that requires periodic audlts of activities affecting
quality, 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 - S
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 Revrew Commlttee

Section 2.2.3 of the SAR states that the SRC wrll report to the Plant Manager and w:ll provrde
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 protectron

Environmental protection;

As Low As is Reasonably Achievable’ (ALARA) policy implementation; and .
Changes in facnhty desrgn or operatlons

The SRC will conduct at least one facility audrt per year for the above areas The SRC wrll be ]
composed of at least five members, including the Chairman. Members of the SRC may be from
the LES corporate office or technical staft. 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 appornted by the Plant Manager
will have an academic degree inan engmeenng 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, radlologrcal chemlcal lndustrlal)

The SRC will meetat Ieast once percalendar quarter S P -

Review meetmgs will be held wrthrn 30 days of any mcrdent that |s reportable to NRC These

meetlngs may be combined with regular meetings. -After a reportable incident, the SRCwill
review the'incident's catises, the responses, and both specific and generic corrective actions to )
ensure resolution of the problem is implemented. A writtén report of each SRC meetingand -

2-9



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 heaith,
safety, and environmental protection programs. Additional detail is provided in Section 11.3.6
of this SER.

2.3.28 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
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through the configuration management system described in Chapter 11, “Management
Measures,” of the SAR (LES, 2005).

24  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 ltems 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 requnrements of
10 CFR 70.61 are met through demonstration that failure of those components is highly
unlikely. The review also determined whether programmatnc commitments to mamtam the ISA
and ISA Summary are acceptable

In particular, this review conS|dered mformation provrded 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 apphcant’s safety’ program mcludmg the ISA pursuant to

: .the requ1rements of 10 CFR 70.62; and

3. ISA summaries submltted in accordance with 10 CFR 70. 62(c)(3)(u) and 70 65

31 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 periormance
requirements of 10 CFR 70.61; o :

2. : 10 CFR 70.62(c) specifies requirements for conducting an ISA, including a
demonstration that credible hlgh~consequence and intermediate- consequence events
meet the safety performance requrrements of 10 CFR 70 61

3. 10 CFR 70 64 specifies requirements for basellne desugn criterla and facnllty and system
' desrgn and facnhty layout; and .. ]

4. 10 CFR 70. 65(b) specmes the contents of an lSA 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
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integrated 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,

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

e 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;

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

. A description of each process analyzed in the {SA 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;

J 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;

U A description of the team, qualifications, and the methods used to perform the ISA;
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. A list briefly describlng each IROFS in sufficient detail to undérstand their functions in -
relation to the performance requirements of ‘1 0 CFR 70.61;

° A descnptlon of the proposed quantltatlve standards used to assess consequencesto -
an rndlvrdual from acute chemical exposure to lrcensed material or chemlcals produced 7‘
from licensed materlal

. A descnptlve list that ldentlfres all lROFS that are the sole item preventmg or mmgatmg o
-~ an accident sequence that exceed the performance requnrements of 10 CFR 70.61; and

. A descnptron of the defmmons of unllkely, hlghly unhkely, and credible, as used |n the
evaluations in the ISA. . :

3.2 REGULATORY ACCEPTANCE CRITERIA

The acceptance cntena used dunng the U. S Nuclear Regulatory Commission’s (NRC's) review
of the applicant’s ISA and ISA Summary are outlined i in Sections 3. 4 3.1 and 3.4. 3 2of =~
NUREG-1520 (NRC, 2002). o

3.3  STAFF REVIEW AND ANALYSIS

The Staff revrewed the safety program as described in the appllcant’s ISA Summary (LES
2005b) in order to assess compliance with the regulatory requrrements This includes -
information describing the site, facility, processes, and baseline desrgn 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 potentlal consequences for -
each accident, and the identification of applicable IROFS for each accident found to be credible -
for which consequences could be classified as mtermedlate or high. A descrlptlon 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), portlons of the Integrated
Safety Analysrs (ISA), and ISA Summary. Since the proposed facility has not been constructed,
the staff visited a similar gas centnfuge uramum 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 englneenng offices in Marlborough Massachusetts, -~
and two in-office reviews of cntrcalrty 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 requrrements of 10 CFR 70.62 are met.- The
staff also conducted detailed, vertical slice reviews of various accident scenarios, selectedon a -
sampling basis, to confirm that the Safety Program and associated elements are adequately
implemented by the apphcant to achleve the performance requ1rements 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
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processes in order to obtain reasonable assurance that ISA methods would be effective in the
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.
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3.3.1.1 Site Description

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 Ilkehhood of occurrence and the|r |mpact on the facnhty

The regulatrons in 10 CFR 70.65(b)(1) require each applrcatron to mclude a general descnptlon
of the site in the ISA Summary, with emphasis on those factors that could affect safety (| e.,
nearby facilities, meteorology, and seismology).” -

3.3.1.1 J Slte Geography

The proposed site is in Southeastern New Mexrco in Lea County, approxrmately 1.6 km (1 mr)

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) eastof - -.

Eunice, New Mexico, ‘and 32 km (20 mi) south of Hobbs, New Mexico. The site is 220 ha (543 : 5

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 srte s|opes to the southwest, is undeveloped, and is used for domestlc
livestock grazing. -

33112 Demographics and Land Use

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

3.3.1.1 .2.1 " Local Populatlon and Land Use

The proposed site is in Lea County, New Mexrco and is about 1.6 km (1 mr) from the New
Mexico-Texas border.  Andrews County, Texas abuts the border on the Texas side. Together,
the counties have a comblned 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 populatlon decreases in Lea and Andrews Countles
are caused by decrease in petroleum mdustry jobs since the mid-1980s. ‘It is expected that .
population growth in these two counties in the next 30 years wnll be ata Iower rate than the
overall rates in New Mex:co and Texas : ;

Lea County covers 11 378 km2 (4393 mlz), WhICh is about three times the size of the State of
Rhode Island. Andrews County covers 3,895 km? (1504 mi®). b o



Major population centers near the proposed site include the following:

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
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about 3.2 km (2 mi) west of the proposed srte at the 1ntersectlon of New Mexico Hrghways 234 -

and 18

3.3.1.1.2.3 “-water Use

Southeast New Mexnco has a semi-arid cltmate wrth an average annual prec;pttatlon 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. Thereis

also no agricultural activity in the site vicinity aithough there are various crops grown in Lea and

Andrews Counties. Cattle grazrng does occur at the proposed site and in the nearby vncunlty e

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 srte mclude ‘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 .2.4 Nearby Hrghways

lnformatlon concerning public roads is prowded m Sectron 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 transportlng 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 . 3;
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, 19785) “
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—separatlon‘
distance is the approximate distance from New Mexwo State nghway 234 to the proposed
TSB a safety-sugmflcant structure oy : o : R

The apphcant calculated the |Ike|lh00d of a propane truck accndent on nghway 234 that could :

have an effect on the proposed facility, using information including annual truck accrdent rate
and miles, annual number 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
obtalned 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
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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 less than 107, 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 concludesit:
(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.
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In addressmg the potentlal 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 Prellmnnary Safety Analysis Report for Hartsville - .
Nuclear Plants (Thomson, 2004).- The natural gas pipeline analyzed by TVAwas 559cm (22
in.) in diameter, with a 3861-kPa (560-psr) operating pressure, whereas the natural gas prpehne ,
in question for the proposed facrllty 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, consrdenng 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 obtamed by TVA was less than 9085 kJ/m? (800 Btw/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 a
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 facrlrty would be bounded by the results calculated for the TVA
facility. Consequently, the assocrated thermal effects on the proposed facrlrty 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 (1 984-2003) and the detailed accounts, rncludrng
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 Iower than the data currently posted on the OPS web site.” Staff does not expect this
slight dlfference to affect significantly thé gas pipeline rupture incidents per mile. The applrcant
selected 4 years of data (1998-2001) to calculate gas pipeline’ rupture incidents per mile. The -
applicant (LES, 2004a) pornted out that these 4 years of data are comparable to the number of
gas pipeline rupture rncrdences for other years “and, therefore representatrve of the avallable N
rupture incidence data ‘ : SR -

Among the rupture rncrdents in these 4-year data mcrdents 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 expenence
(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 |n0|dents to the sum of the annual mileages, was approximately 5.7:x 10 ruptures per
mile (Thomson, 2004). Staff determrned 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.
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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
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)).
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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 -~ - -
assumptlon is bounding because the amount of gas flow through the pipeline ata glven
time is controlled by the pipeline diameter and gas pressure and this amount is the - --
maximum that can be released ata grven time should there be a natural gas pipeline -
rupture

. Releas'e: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 respondnng 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. 5
. A stable atmosphere with mtnlmal drspersron The wmd 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 forthe -
proposed facility site (LES, 2004a; LES, 2005c). This stable wind class occurs 2.2
" percent of the time for the site (LES, 20050) The selectlon of wrnd speed is consistent ..
wrth Regulatory Guide 1.78 (NRC 2001) :

With these ‘and all the parameters which are known the apphcant estlmated the probablllty 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 potentlal consequences do not havetobe
determmed because the event sequence |s hlghly unllkely, in accordance w:th 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) (T homson, 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 posmoned at least 396.2 m (1300 ft) west of the facility restricted area and is =
approxrmately 945 m (3100 ft) [estlmated 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.
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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,
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. 1t 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.

3.3.1.1.26 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:
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. Lea County Fteg:onal Airport—40 km (25 statute miles) northwest of the proposed .

facility site;

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

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

. Andrews County Airport—48 km (30 statute miles) east of the pr0posed facility;
. Gaines County Airport—'48 km (30 Statute 'miles) northeast of the proposed facility; and *:

. Seminole Spraymg Services (pnvate)-—-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 operatlons 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 facilityis 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) .
proxnmlty 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 Alrport
the annual operations are small, approxnmately 480 flights per year. This numberis - SR
substantially smaller than the threshold limit (225,000 annual operations) provided in = .
NUREG-0800 (NRC, 1981). The appllcant 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 i in a holding pattern, it will not bring the alrcraft
near the’ proposed tacmty Consequently, there is no aircraft crash hazard from holding: .

patterns to the proposed facility from’ the operations of the Lea County/Jal Alrport The staff
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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
NUREG-0800 (NRC, 1981), the probability of an aircraft on the airway crashing onto the
proposed facility was estimated to be 3.4 x 1077 (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.

3.3.1.13 Meteorology
3.3.1.1.3.1 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 Modified 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
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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. Dué 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 Iocal
region for the years of 1954 through 1999 were broken down into the respective F-scale and -

the 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 probablllty 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 Surrimary Section
3.3.2.2.2.1 (LES 2005b). All safety-significant structures will be designed to withstand the
desrgn-basrs 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 desxgn-basrs tornado-related
parameters are listed as follows: -

DeS|gn Basrs Wind Speed: - ~ 302 km/h (188 mph) o

_Radius of Damaging Winds: - 130m (425 ft)
Atmospheric Pressure Change: a © - -8.83 kg/m? (-80 Ibs/ftz) -
Rate of Atmospheric Pressure Change: : -1.44 kg/m?s (-30 lbs/ftzls) :

The tornado design-basis is characterized as a 100 OOO-year tornado, whrch is the equrvalent of
a“F- 3" tornado on the Fujita Tornado Scale

To estrmate 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 Iongltudes 102.58° and 103.58°.
According to the applicant (Harper 2003b) tornadoes in thrs reglon were determlned to most -
llkely affect the srte i S :

The hlstoncal 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 facrllty as the tornado’ w:th a return penod of 100,000 years. Based on the -
occurrence-mtensnty relatlonshnp, the wind speed for this design-basis tornado was determrned
to be 302 knvh' (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 atmosphenc 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 n
radius of damaging wind was 130 m (425 ft) :

The applicant also established the damage area-mtensnty relatronshrp in terms of the F-Scale
for the proposed facility site. Because the data for the damage path areas associated with the
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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°-35° and longitude 100°-105°), containing
the proposed facility site, to determine the damage area-intensity relationship.

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 107° 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.
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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).

The rébional 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 Cllmate Center collected the climate data for Hobbs (LES 20050)

The hrghest recorded monthly mean maximum temperature was 38 9 °C (102 1 °F), and the L

lowest recorded monthly mean minimum temperature was -5.1 °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
-23.9 °C (~11.0 °F) for Midland-Odessa, and 45. 6 °C (114.0 °F) and -22.8 °C (-9.0 °F) for. -
Roswell. No such data were presented for Hobbs. - As'indicated, the highest daily maxrmum
and the Iowest daily minimum temperatures for Midland—Odessa and Roswell were similar. -

The staff revrewed the temperature mformatron and concludes that the information is
acceptable because recogmzed 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 hlghest 24-hour precrpltatron was 15 2 cm (5 99in. ) for -
Mrdland-Odessa and 12 5 cm (4 91 |n ) for Roswell e

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

The staff revrewed the mformatron concermng ‘regional precrprtatlon and local intense probable
maximum precrprtatron presented in the SAR (LES, 2005a) and the ISA Summary (LES, 2005b)
and concludes that the mformatron is acceptable because recogmzed data sources, such as
NOAA were used ‘ : . :

3.3.1.1.35 Snow

Sectlon 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 mammum
monthly snowfall/ice pellets were 24.9 cm (9.8 in.) for Midland-Odessa and 53.3 cm (21.0 in.)
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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 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.

3.31.14 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.
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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- permeabllrty clay unit having a thickness of 323 to 333 m (1060 to 1092 t).. " - -

No perched water systems in the alluvial deposits were found, although one well produced
water samples, because of a limited groundwater occurrence R S

The low permeability Chinle formation essentially |solates 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 hrgh
concentrations of dissolved solids. o

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, itis not expected that srgmfrcant perched water systems would be
produced ' : SRR

Baker Spnng is located about 1.6 km (1 mi) northeast of the proposed srte However thrs
sprmg is mtermrttent and flows only after precipitation events :

Several Iocallzed shallow perched groundwater systems exist to the east of the proposed srte .

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

Because of the lack of sufficient surface and groundwater supplies, the applrcant wrll 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 supplres 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 nota - -
design objective. The only potential floodlng 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 mtense precxpntatron events (see Sectrons

3.3.2.1 .3.4 and 3.3.2.1 .3.5 of this SER) t

The staff reviewed the applrcant’s hydrologrcal data and frnds that it provrdes suﬁrcrent
information to assess srte flooding hazards and groundo and surface water rmpacts
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3.3.1.1.5 Geology
3.3.1.1.51 Seismic Hazard - General

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 foliowing 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, Gatuna, 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 Gatuna Formation. The sands of the Gatufa 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 resuit 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.
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Historical -Seismic’ﬂ

Section 3.2.6. 1 of the ISA Summary (LES, 2005b) summarizes the hrstorrcal selsmlcuy at the )

proposed facrlrty site. As stated in the ISA Summary (LES, 2005b), the assessment of hrstoncai ;
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, éarthquake near

Valentine, Texas. Thrs earthquake had an estimated M, .(Local Magnrtude) of 6.0 to 6. 4~and '

produced a maximum epicentral intensity of VIII on the Modlfred 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 ml) of the proposed facrlrty srte ranged in M_from 4.0 to 5. 7

Earthquakes in the region of the proposed facility srte mclude isolated and small clusters of low-
to-moderate- magmtude 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 tectonicin -

origin but instead are related to water injection and withdrawal resulting from secondary .
recovery operatlons 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 n

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; o

some of which accomphsh a periodic release of strain that builds up continually in the North -
American continental plate. At the proposed facrllty site, postulated earthquakes that could -

impact safe’ operatron of thé proposed facility are associated with zones of crustal weakness in.

the Central Basm Platform and the Basm and Range tectonrc provmce T TN e

The staff concludes that mformatron ooncernrng sersmrc source charactenzatron presented m

the ISA Summary (LES, 2005b) is acceptable.’- The information provides a complete summary -
of seismicity and potential fault and tectonic sources.

Grou'nd Motion Attenuation

Details of ground motion attenuation functrons used to compute the hazard are descrrbed 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.

3-21.



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, 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.
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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 .
Central and Eastern U.S., which represents a much larger area. The applicant’s calculation i is,
on the other hand, site specmc 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 slrghtly 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 .
1ndustry practrce and mcludes avallable data. . : -

Develogment of Slte~Sgecrflc Sgectr |

Informatlon onthe rock condrtrons hazard was used to obtarn 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 (3510 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 formulatlon outlrned in-

NRC RegulatoryGunde1 .60 (NRC, 1973). ; T R

The desrgn-basrs earthquake for the proposed facrllty site was selected as the 10 Ooo-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 Englneenng 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 107 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 facrllty 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 dampmg) based on the Newmark and Hall amplification factors (NRC, 1978a). The
spectrum is anchored at the 107 per year peak horizontal ground acceleration of 0.151g
determined from the weighted final seismic hazard curve. Amplmcatlon factors were then. L
applied using Dobry, et al (Dobry, 2000) soil class C deflnmon to account for the local soil o
column : O L

The staff con5|ders the method and results used to develop srte-specnfic 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.
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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,
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 Gatufa Formation (dense to very dense sand and silty sand).
Below the Gatuha Formation is the Chinle claystone, a very hard, highly piastic 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

Liquefaction 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 conciuded 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).
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3.3.1.1.5.4 Settlement

Settlement of foundations for the proposed facility is discussed in Section 3.2.7 of the ISA -
Summary (LES, 2005b). In its 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 settiement 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 Engrneerrng Handbook”
(Winterkorn, 1975).

The staff revrewed the information presented concermng differential settlements and find the
applicant’'s commitment to perform additional geotechnical investigations using acceptable B
geotechnical standards for frnal facrlrty desrgn to be acceptable. S

Conclusron

Staff finds that, based on the individual parameter assessments discussed above the
applicant’'s material regardlng the geological information’ presented in the SAR and ISA .
Summary is sufficient and acceptable to use in determining appropnate cntena for the safe
design of pnnmpal 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 provrded 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).

83.1.2 . [Facility Description

A descrrptron of the proposed facility arrangement burldlngs 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) :
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3.3.1.2.1 Buildings and Major Components

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

¢ @ o o o & o o o o

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 {t°) 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 {t) 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).

3.3.1.2.21 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.
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Staff reviewed the cited codes and standards to be used for the desngn and construction of the
proposed facnlity structures and conclude that the cited codes and standards conform wnth
standard engineering practice and are reasonable and acceptable.

3.3.1.22.2  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 Societyof Civil - = =~ -

Engineers (ASCE) ASCE 7-98 (ASCE, 1998) for the determination of wind loads and the design ‘
for wind loads for all safety-sngnmcant structures and components exposed to winds. For - - :
structures that are not saiety significant, the ‘design-basis wind speed [130 kmvh (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 wnnd loads is based on an acceptable

standard. : S

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 lnformation (LES 2005b) (see SER Sectlon 3.3.3.0.1 .3 for
the deflnmon of highly unlikely). ' : T

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

Desxgn -Basis Wind - Speed B - 302 km/h (188 mph.)‘ '

‘Radius of Damaging Winds: Tt 130 m(425ft) .
Atmospheric Pressure Change: -3.83 kg/m® (-80 lbs/itz) ;
Rate of Atmospheric Pressure Change: -1.44 kg/m?/s (-30 Ibs/ftzls)

The tornado design-basis is characterized as a 100,000-year tornado, which is the equnvalent of

a “F-3" tornado on the Fujita Tornado Scale.” The applicant concluded a tornado was a credible
event. This probablhty, however, meets the definition of highly unlikely. Therefore, the poten'nal
consequences for an event of this magmtude or greater do -not have to be determined because
the event sequence is hrghly unllkely, in accordance w1th 10 CFR 70. 61(b) ‘

InISA Summary Sections 3.3.2.1 and 3.3.2. 2 the appllcant lndlcated 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 1
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 MISSI|e Loads

Three types of missiles assoc*ated wnh the desugn-basns tornado were selected for desngn 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 (l) a 6.8-kg (15-Ib), 10.2 x 30.5-cm (2 x 4-in) timber
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plank, (i} 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.

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.
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The design-basis earthquake for.the proposed facility is based on an earthquake with a return -
period of 10,000 years'(107* annual probability). The correspondlng 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 _

Chapter 16, Division 1V; of the Uniform Building Code (ICBO, 1997) for all buildings and - -

structures, mcludmg 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 desrgn
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 probablhty' ca.n ’

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 conservatrsm in
the design including conservative specifications of material strength and elastic design - -
approach. The applicant will use either the method outlined in DOE-STD—1 020-2002 . .
(DOE, 2002) or ASCE Standard Seismic Design Criteria (ASCE 2003) for such demonstratlon
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 relled on for safety
will be conducted dunng detailed desrgn - : - :

Staff revnewed 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 o
emphasis on earthquake effects. Staff also concludes that the applicant’s approach in
demonstrating that they meet the performance goal of 107° annual probability is reasonable o
because of the conservatism in the conventronal desrgn approach o

Snow Loads

ISA Summary Sectron 3 2.3 (LES 2005b) descrrbes the desrgn basrs 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 '
precnpltatron for the month correspondung to the selected snowfall :

Accordmg to Flgure 7-1 of Amencan Socrety of CIVI| Engmeers (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 applrcant used this value to determine the 100-year return period snow Ioad usrng
the method described in ASCE 7-98 (ASCE, 1998). The 100-year return period snow load was
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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
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-lb) concentrated load at midspan of
the tray. The electric tray and conduit loads were estimated based on combined dead and

live loads.

The applicant states (LES, 2005a) that the equipment; piping; heating, ventilation, and air
conditioning; and electric tray and conduit loads provided in the ISA Summary represent the
minimum loads expected to be used. These minimum loads will be assumed as live loads and
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treated as such in load combinations. - During final design, individual loads (dead versus live :
loads) will be identified and accounted for in the design accordingly by applying appropriate

load factors defined in the load combinations. The resulting actual load will be compared to the -

load obtained using the minimum load value treated as a live load. The larger of the two loads
will be used for design. ‘The staff concludes that the approach used for considering loads .
created by equipment; piping; heatmg, ventilation, and air conditioning; and electnc trays and
conduit in the load combination is conservative and acceptable. . '

Settlement |nduced Loads

Settlement of foundatrons for the proposed facrlrty is discussed in Sectlon 3.2 7 of the lSA
Summary (LES, 2005b). In its 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 in SAR Chapter-3 (LES, 2005a) that additional
geotechnical investigations will be performed to obtain further data for the final design of the
proposed facility. ‘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, “Soil : .
Mechanics” (NAVFAC, 1986) and Winterkorn and Fang, “Foundation Engrneenng Handbook,”
(Winterkorn, 1975).

NRC reviewed the information presented concerning differential settlernents and concludes that
the applicant’s commitment to perform additional geotechnical rnvestrgatlons usrng acceptable -
geotechnlcal standards for final facrlrty desrgn is acceptable -

Explosron Overpressure : I ‘ c-

In assessing potential hazards of propane truck accidents and a nearby natural gas pipeline
explosion, the applicant (Snooks, 2003; Thomson, 2004) used the assumption that the safety-
significant structures of the proposed facility would be designed to withstand 6.9 kPa (1 psi)
overpressure. This design-basis overpressure was included in Section 3.3.2.2.8.2 of the ISA
Summary (LES, 2005a) for design of safety-significant structures. -Staff concludes that treatlng
the explosion overpressure as an extreme envrronmental load in the load comblnatlon -
is acceptable ‘ T S : : : : -

Load Combmatrons )

The design loads considered in the.load combination include two parts.; normal and extreme'
environmental loads. The normal loads were listed in Section 3.3.2.2.8.1 of the ISA Summary -
and the extreme envrronmental loads were listed in Sectron 3.3.2.2.8.2 (LES 2005b)

InISA Summary Sectlon 3 3.2 2 8 (LES 2005b) the applrcant states that all concrete oL -
structures will be designed using the ACI strength method (ACI, 1999).- Load. combinations for
the design of safety-significant concrete structures will follow those provided in ACI 349-90,

(ACIl, 1990), while load combinations for other structures will follow ASCE 7-98 (ASCE, 1998)
Specific load combinations for both safety-significant and non-safety-significant concrete -
structures and components are listed in Section 3.3.2.2.8.3 of the ISA Summary (LES, 2005b). .
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The rain load caused by localized intense rainfall will be evaluated using the load combination
A.10 in Section 3.3.2.2.8.3 by replacing the design-basis tornado with this rain load (LES,
2005Db).

All structural steel will be designed using the American Institute of Steel Construction (AISC)
Allowable Stress Method (AISC, 1989). Specific load combinations for design of structure steel
are listed in Section 3.3.2.2.8.3 of the ISA Summary (LES, 2005b).

The load combinations for foundations are provided in Section 3.3.2.2.8.3, “Combined Load
Applications,” of the ISA Summary (LES, 2005b). The minimum factor of safety of foundations
against overturning was 1.5 and sliding was 2.0.

Staff reviewed the information presented in the ISA Summary regarding the design loads and
approaches used to develop seismic design loads for the safety-significant structures and
components and find these design loads were developed based on site characteristics. Staff
concludes that the approaches for determining the design loads followed acceptable codes and
standards. Staff also concludes that the approach proposed by the applicant to demonstrate
the structures designed to a seismic hazard of 10™* annual probability, meeting the performance
goal of 107° annual probability, is acceptable because the conventional design approach
contains adequate conservatism. The design loads and the approaches described satisfy the
requirements of 10 CFR 70.64(a)(2), 70.64(a)(4), and 70.65(b)(2).

3.3.1.2.2.3 Foundations

Foundations will be shallow concrete footings. The applicant anticipated the footings for all
safety-significant buildings will be founded on firm and dense sandy soils. The allowabie
bearing pressure is 335 kPa (7,000 Ibs/ft®). In areas where the footings bear in existing or new
fill areas, the allowable bearing pressure is 144 kPa (3,000 Ibs/ft?). The allowable pressure may
be higher in areas where the fill material is entirely rock.

3.3.123 Facility Description and Design Basis Conclusion

The staff concludes that sufficient information has been provided describing those areas that
could affect safety, including identification of the controlled area boundaries. The facility
description is adequate to allow identification of the general features, including internal and
external hazards and associated accident sequences that could exceed the performance
criteria of 10 CFR 70.61. The ISA Summary facility description meets the requirements of 10
CFR 70.65(b)(2). The staff also concludes that appropriate design loads and associated codes
and standards were identified to meet 10 CFR 70.64(a)(2) and (4).

3.3.1.3 Processes

The enrichment processes and equipment analyzed as part of the ISA process are described in
the ISA Summary, Section 3.4 (LES, 2005b). The enrichment systems are comprised of the
Uranium Hexafluroide (UF;) Feed System, Cascade System, Product Take-off System, and
Tails Take-off System. Major support systems include the Product Blending System, Product
Liquid Sampling System, and Contingency Dump System. Systems used to support the
enrichment process and the handling of UF, are the Gaseous Effluent Vent System (GEVS),
Centrifuge Test Facility and Centrifuge Post Mortem Facility, and Material Handling. A
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subsection containing information pertaining to the functional descnptlon major components,
design description, interfaces, ‘design and safety features, operating limits, instrumentation, and
IROFS is provided for each of the 10 ennchment and supportmg systems o :

The process function is to enrich the amount of the 250 lsotope in UFs from 0 711 welght —
percent up to a maximum of 5.0 werght percent through a mechanical centrifuge separatlon .
process. ‘Naturally occurnng uranium will be received from a conversion facility in the form of
UF, shipped in Type 48Y or 48X cylinders qualified to American National Standard Institute .
(ANSI) Standard N14.1 (ANSI, 1995). The UFgs willbein a solid state under vacuum. The UF,
feed system will heat the cylinder to 53°C (127°F) to sublime the UF; into a gas. The teed
punfrcatlon system removes light gas components from the feed to a specified level priorto . .
admittance to the cascade in order to protect the centrifuges and enhance efficiency. Atthe .
feed purmcatlon Low Temperature Take-off Stations, Type 48X or 48Y cylinders are cooled to .
-25°C (-13°F). Gaseous UF; enters the cylinders and desublimes into the solid phase UF, '
cold traps, aluminum oxide (Al,O;) traps, and vacuum pumps are used to transfer residual light
gas to the GEVS. The traps remove any UF, or hydrogen fluoride (HF) from the effluent '
stream. - From purification, UF, is transferred to the cascades where enrichment occurs.  The
cascades are operated under a srgmflcant vacuum (about 65 mbar or 0.09 psia) to assure the
UF, does not desubhme back mto a ‘solid state at amblent temperatures

The cascade systems separates the UF, feed stream into a product stream and a tarls stream
The product stream is routed to the Product Take-off System, where it is transported by .
vacuum pumps to the Product Low Temperature Take-off Station. These stations are operated
at -25°C (-13°F) and the UF, desublimes into the solid form inside a Type 30B or 48Y cylinder.
The Type 30B cylinder is used for final product, while the Type 48Y cylinder is used for future
blending operations." Any light gas impurities are purged through cold traps followed by product'
vent vacuum pump/chemical trap sets. : : _ :

The Tails Take-off System withdraws the depleted UF; stream and provides ameansto. ..
withdraw UF, from the centrifuge cascades under abnormal conditions. The UF is routed to a
Low Temperature Take-off Station operated at -25°C (-1 3°F) The gaseous UF is desublimed -
|nto a sohd form |nsrde a Type 48Y cyllnder . o _ . L

The Product Blendlng system is used to provrde a specmc ennchment of 235U by blendlng UF6 N
at two different enrichment levels. The donor stations can handle Type 30B and 48Y product
cylinders. The UF; is sublimed back into a gas and transported to a Blending Receiver Station
containing an empty Type 3OB cyllnder operated at -25°C ( 13°F) where the UF6 desubhmes
back mtoaschdform ‘ R N N .

The only system at the tacrhty that changes sohd UF(s mto Inqurd UF6 is the Product qumd
Sampling System. A filled Type 30B cylinder is placed in an autoclave that is heated to 70°C
(1 58°F) by electric heaters. When the pressure reaches +2.5 bar (36.3 psia), the temperature
is stabilized for about 16 hours to allow homogenization prior to sampling. The sample bottles -
are connected to the cylinder via a header, all located within the confines of the autoclave The
main safety feature of the autoclave is to provide a secondary confinement barner in the event
of a UF, leak.  All Type 30B cylinders are required to meet ANSI N14.1 (ANSI, 1995) .
requirements, which include a cylinder design pressure of 1380 kPa (200 psi) and testmg to
2760 kPa (400 psi).
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Section 3.5 (LES, 2005b) of the ISA Summary emphasizes capacities, redundancies, and other
provisions for coping with routine and non-routine events. The system descriptions include
functionai requirements, design capacities, system interfaces, and descriptions of major
components. Operational characteristics and safety considerations are also described. The
applicant asserts that the health and safety of the public are protected such that a failure or
inadvertent operation of any utility system would not result in the release of hazardous
quantities of chemicals or radiation. These systems include the Building Ventilation System,
Electrical System, Compressed Air System, Water Supply, Cooling Water Systems, Septic
Systems, Communication and Alarm Annunciation Systems, Fire Protection, Control Systems,
Standby Diesel Generator System, Nitrogen System, Liquid Effluent Collection and Treatment
System, Solid Waste Coliection System, Decontamination Workshop, Fomblin Qil Recovery
System, Laundry System, Ventilated Room, Chemical Laboratory, and the Cylinder Preparation
Room. Many of these systems do not contain IROFS. However, codes and standards to which
these systems will be designed are identified in Table 3.3-8 of the SAR (LES, 2005a) and Table
3.5-1 of the ISA Summary (LES, 2005Db).

The applicant did not identify any essential utility service systems that are required to support
the IROFS safety function. However, upon completion of the design, the IROFS boundaries will
be defined by using LES procedure, “IROFS Boundary Definition” (LES, 2005a). Any essential
utility service systems that are required to support the safety function of the IROFS will fall
within the boundary of the IROFS per above procedure. The applicant states that if any
essential utility service systems are within the IROFS boundary per final design of the IROFS,
then these essential utility service systems will be designed ta withstand environmental stresses
caused by environmental and dynamic service conditions under which failure could prevent the
satisfactory accomplishment of the IROFS safety function. Also, if an essential utility is
identified in the future, its continued operation will be addressed at that time through the
applicant’s design change process.

Instrumentation and Control (1&C)

Process schematics (LES, 2005a) show instrumentation component functions in sufficient detail
to understand the 1&C systems at a functional level, and the results of the ISA based on those
functional descriptions. The detailed information on the physical components will be developed
when the final design is complete. Once the final design is complete, the applicant will maintain
I1&C system design documentation onsite as part of the ISA (see Section 3.8 of the ISA
Summary (LES, 2005b)). The design documentation will include hardware design details,
identification of essential support utilities, operating ranges and limits for measured process
variables, and safety limits and safety margins, as applicable. The applicant has also
committed to following good engineering design practices established by the ISA and current
applicable codes and standards (NRC, 2002a and LES, 2005a).

Measured process variable operating ranges and limits (i.e., trip setpoints) are discussed in
Section 3.4 of the ISA Summary (LES, 2005b). Section 3.8.1 of the ISA Summary addresses
IROFS. For hardware IROFS with instrumentation providing automatic prevention or mitigation
actions, setpoint calculations will be performed in accordance with a setpoint method consistent
with the applicable guidance provided in Regulatory Guide 1.105, “Setpoints for Safety-Related
Instrumentation,” Revision 3, dated December 1999 (NRC, 1999a).
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The Process Control System (PCS) is essentially a distributed control system interconnecting
the various major components over a plant control network.-The PCS and its software will not
have any direct, hardwired interface to systems or components responsible for the actuation,
control, or reset of safety systems and components (LES 2005a and NRC, 2002a).

Since the proposed design, whlch is not complete at the tlme of thls revrew does not include
IROFS that use software, firmware, microcode, PLCs, and/or any digital device, including
hardware devices which implement data communication protocols, the staff finds the current
applicant commitments satisfactory. However, should the appllcant choose to implement
design changes to include any of the preceding features, prior NRC approval will be necessary
(see License Condition No.1 in Section 3.4 of this SER). S

In the facility SAR, the applicant provided preliminary design basis information for I&C systems
that it identified as IROFS for the facility.. The design information is at the system functional
level. Individual components and vendors had not yet been selected. Based on the staff’'s
review of the SAR, supporting information provided by the appllcant and the applicant’s
commitments to the industry standards and guidance cited in the sections above for 1&C
systems, the staff finds that the preliminary design meets the requirements of 10 CFR 70.61
and 70. 64(a)(10) '

Given that these conclusnons are based on prellmmary desugn lnformatnon and the possrblhty
that the applicant may choose to |mplement design changes as discussed in the previous
section on I&C, the staff is imposing a license condition to ensure that the final design is
adequate and acceptable to the staff. Specmcally, the followmg condition will be included in the
license: - , =
“Currently, there are no IROFS that have been specified as using software, firmware,
“microcode, PLCs, and/or any digital device, including hardware devices which
" implement data communication protocols (such as fieldbus devuces and Local Area’
Network controllers), etc. Should the design of any IROFS be changed to |nclude any of
" the preceding features, the licensee shall obtain Commission approval prior to
implementing the change(s). The licensee’s design change(s) shall comply with
accepted best practices in software and hardware engineering, including software
" quality assurance controls as discussed in the Quality Assurance Program Description .
(LES, 2005a) throughout the development process and the applicable guidance of the
following industry standards and regulatory guides as specified in SAR Chapter 3 (LES
2005a):

1. - American Society of Mechanical Engineers (ASME) NQA-1-1994, Part Il, subpart
- .. Part2.7, “Quality Assurance Requirements of Computer Software for Nuclear -
" Facility Applications,” as revised by NQA-1a-1995 Addenda of NQA-1-1994 and
- ASME NQA-1-1994, Part 1, Supplement 11S-2, “Supplementary Requirements "
for Computer Program Testmg _(Refer to SAR Chapter 11, Appendrx A, Sectlon
3)
- 20 fElectnc Power Research Instltute (EPRI) NP-5652 “Gurdelrne for the Utllrzatlon
- of Commercral Grade Items in Nuclear Safety Grade Appllcatrons June 1988
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3. EPRI Topical Report (TR) -102323, “Guidelines for Electromagnetic Interference
Testing in Power Plants,” Revision 1, December 1996.

4. EPRI TR-106439, “Guideline on Evaluation and Acceptance of Commercial
Grade Digital Equipment for Nuclear Safety Applications,” October 1996.

5. Regulatory Guide 1.152, “Criteria for Digital Computers in Safety Systems in
Nuclear Power Plants,” Revision 1, January 1996.

6. Regulatory Guide 1.168, “Verification, Validation, Reviews, and Audits for Digital
Software Used in Safety Systems of Nuclear Power Plants,” Revision 1,
February 2004.

7. Regulatory Guide 1.169, “Configuration Management Plans for Digital Computer
Software Used in Safety Systems of Nuclear Power Plants,” September 1997.

8. Regulatory Guide 1.170, “Software Test Documentation for Digital Computer
Software Used in Safety Systems of Nuclear Power Plants,” September 1997.

9. Regulatory Guide 1.172, “Software Requirements Specifications for Digital
Computer Software Used in Safety Systems of Nuclear Power Plants,”
September 1997.

10. Regulatory Guide 1.173, “Developing Software Life Cycle Processes for Digital
Computer Software Used in Safety Systems of Nuclear Power Plants,”
September 1997.

If any above changes result in IROFS requiring operator actions, the licensee shall
conduct a human factors engineering review of the human-system interfaces using the
applicable guidance in NUREG-0700, “Human-System Interface Design Review
Guidelines,” Revision 2, dated May 2002 (NRC, 2002d), and NUREG-0711, “Human
Factors Engineering Program Review Model,” Revision 2, dated February 2004.”

Contingent on the above provision, the staff finds the above I&C safety-related commitments
acceptable.

Electrical

In ISA Summary, Section 3.5.2 (LES, 2005b), the applicant states that the overall electrical
power system is designed with a high level of redundancy to maintain a reliable power supply to
the process equipment for investment protection. Total loss of electrical power does not have
any safety implications. Furthermore, the applicant states in ISA Summary Section 3.8.1 (LES,
2005b), that IROFS systems will be designed to be fail-safe.

The applicant also describes in Section 3.5 of this ISA Summary (LES, 2005b) how the various
support functions would be performed during a loss of power. Included in the discussion were
descriptions of the Standby Diesel Generators, Uninterruptible Power Supplies, and defense-in-
depth approach. The applicant will provide two standby diesel generators to power short break
loads and uninterruptible power to process instruments, plant control system, emergency
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lighting, site communications system, and environmental monitoring to“allow safe shutdown of -
the facility. The applicant will mitigate the effects of hydrogen ignition in areas containing
batteries as part of final design through implementation of the National Fire Protection
Association (NFPA) 70 E, “Standard for Electrical Safety Requirements for Employee ..: . - - -
Workplaces,” and American National Standards Institute (ANSI) Cz “Natronal Electrical Safety
Code,” if ventrlatron control of hydrogen gas |s requrred :

The staff concludes that the descnptlons of the overall electrlcal power system is adequate to
allow evaluation of the completeness of the hazard and accident identification tasks and the .

likelihood and consequences of accidents. The descriptions covered basic process function
and theory, and the general arrangement, function, and operation of the major components in Ry
the process. Process design, equipment, and instrumentation were sufficiently discussed.

Human Factors

The staff s analysis included the process used to conduct the human factors engineering review
of the Communrcatlon and Alarm Annunciation System, the Central Control Room, and the -
Cntlcalrty Accident Alarm System (CAAS) as it applies to IROFS requiring operator actions. -

The applicant describes the Control Room in ISA Summary, Section 3.3.1.2.2.17 (LES, 2005b)
the ‘Central Control System in ISA Summary Section 3.5.9.2.1 (LES, 2005b), the : -
Communication and Alarm Annuncratron System in ISA Summary, Section 3.5.7 (LES 2005b)
and the CAAS in SAR, Section 5.3 (LES 2005a) and ISA Summary, Section-3.1.5 (LES,
2005b).

The appllcant descnbed (LES, 20052) how it used the design, malntenance and operatlng
experience of Urenco to derive best practices for all elements of the plant Incorporated
implicitly in the Core Plant Design (CPD) are all the human factors engineering enhancements.
from over 30 years of experience. The Urenco SP5 plant design, on which the proposed facility
is based, is based on this CPD. ' Additionally, every element of the design is subject to HAZOP
analysis and design review. Operations experienced personnel are mandatory members during
such HAZOPs and design reviews. Urenco design review guidelines include design review
topics of functionality, operability, maintenance, layout, and orientation.-'Urenco engineering -
design safety principles also address the human factors engineering issues. Specifically these -
principles state that the desrgn of all interfaces between operating personnel and the plant
should follow good human factors and ergonomics practice. These principles also note that -
analysis of the safety function tasks requires determination of the demands on personnel.in -
order to evaluate the feasibility of the tasks and provide input to the design interfaces. The -.
design of tasks and equipment are fully compatible with training arrangements for operatlons
personnel proposrng stafflng levels and the development of operatrng procedures

In lSA Summary Sectron 3.8.1 (LES 2005b) the appllcant states that for those IROFS
requiring operator actions; a human factors engineering review of the human-system mterfaces
will be conducted usrng the applicable guidance in NUREG-0700, “Human-System Interface --
Design Review Guidelines,” Revision 2,:dated May 2002 (NRC, 2002d), and NUREG-0711,
“Human Factors Englneenng Program Flevrew Model ¢ Revrsron 2 Dated February 2004 (NRC
2004a) - L

The staff concludes that appropnate human factors gurdance has been ldentmed for conductlng
reviews of the human-system interfaces for those IROFS requiring operator actions, and the
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engineering review of the Communication and Alarm Annunciation System, the Central Control
Room, and the CAAS.

Process Conclusion

The operating ranges and limits for measured variables for processes that are controlled by
IROFS are included in the ISA Summary or the classified portion of the ISA. The staff
concludes that this information is sufficient to permit an understanding of the theory of
operation and assess compliance with the performance requirements of 10 CFR 70.61. The
staff concludes that an adequate description was provided for each process analyzed in the ISA
to understand the theory of operation; and for each process, to allow evaluation of the
completeness of the hazards that were identified and the accident sequences identified.

3.3.2 Baseline Design Criteria and Defense-in-Depth

ISA Summary, Section 3.1.7 (LES, 2005b), addresses compliance with 10 CFR 70.64. The ISA
accident sequences for credible high and intermediate consequence events define the design
basis events. The IROFS and safety parameter limits for these events are available in the ISA
documentation. Together, the IROFS and safety parameter limits ensure that the associated
baseline design criteria (BDC) are met. Specific details on how the facility design or operation
conforms to the BDC are located in the individual sections of the SAR. Staff review of external
events, including natural phenomena hazards, is in SER Section 3.3.1.1.

The applicant will ensure that the structures, systems, and components (SSCs) that are
determined to have safety significance are designed, fabricated, erected, and tested in
accordance with the criteria set forth in 10 CFR Part 50, Appendix B, “Quality Assurance
Criteria for Nuclear Power Plants and Fuel Reprocessing Plants.” Appropriate records of the
design, fabrication, erection, procurement and testing of SSCs which are determined to have
safety significance are maintained throughout the life of the plant.

The design addresses natural phenomena hazards, fire protection, environmental and dynamic
effects, chemical protection, emergency capability, utility services, inspection, testing and
maintenance, criticality safety, instrumentation and controls, and defense-in-depth. For a more
detailed review of the individual BDC, see SER Sections 3.3.1.1 and 3.3.1.2 for natural
phenomena hazards, environmental and dynamic effects; Section 3.3.1.3 for utility services;
Chapter 5 for nuclear criticality safety; Chapter 7 for fire protection; Section 3.3.1.3 and Chapter
6 for chemical safety; Chapter 8 for emergency management; and Chapter 11 for management
measures for surveillance, maintenance and testing.

The applicant states that IROFS components and systems will be qualified using the applicable
guidance in the Institute of Electrical and Electronics Engineers, Inc. (IEEE) Standard IEEE-
323, 1983, “IEEE Standard for Qualifying Class 1E Equipment for Nuclear Power Generating
Stations.” The qualification of each IROFS component and system will demonstrate that the
IROFS will perform their safety function under the environmental and dynamic service
conditions in which they will be required to function and for the length of time the function is
required. Additionally, non-IROFS components and systems will be qualified to withstand
environmental stress caused by environmental and dynamic service conditions under which
their failure could prevent satisfactory accomplishment of the IROFS safety functions.
Furthermore, IROFS components and systems will be designed, procured, installed, tested, and
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maintained using the applicable gurdance in Regulatory Guide 1.180, “Guidelines for Evaluating
Electromagnetic and Radio-Freqiiency Interference in Safety- Related lnstrumentatlon and
Control Systems Revnsron 1, dated October 2003 (NRC 2003) :

In Section 3.1.7.J of the ISA Summary (LES 2005b) the appllcant states that 1&C systems will
be provided to monitor variables and operating systems that are significant to safety over
anticipated ranges for normal operation, for abnormal operation, for accident conditions, and for
safe shutdown. These systems will ensure adequate safety of process and utility service
operations in connection with their safety function. Controls will be provided to maintain these
variables and systems within the prescribed operating ranges under all normal conditions. 1&C
systems will be designed to fail into a safe state or to assume a state demonstrated to be
acceptable if conditions such as disconnection, loss of energy or motive power, or adverse
environments are expenenced

The status and operation of hardware IROFS involving instrumentation that provides automatic
prevention or mitigation of events will be monitored by the plant control system (PCS) by means
of an alarm.” This alarm will be provided by an isolated, hardwired digital signal from the .. -
associated IROFS to the PCS programmatic logic controller (PLC). This signal will only be «
directed from the associated IROFS to the PCS PLC. The required separation and isolation will .
be provided at the IROFS hardware interface in the process equipment for the connections to
the PCS PLC. Consistent with ANSI/IEEE-279-1971, “Criteria for Protection Systems for
Nuclear Power Generating Stations” (ANSI/IEEE, 1971), the isolation devices will be classified
as part of the IROFS boundary and will be designed such that no credible failure at the output
of the isolation device will prevent the associated IROFS from meeting its specified safety -
function. Additionally, the applicant has committed to the criteria contained in IEEE Standard
603-1998, "IEEE Standard Criteria for Safety Systems for Nuclear Power Generating Stations"
(IEEE 1998) for separation and isofation of IROFS systems and components.

The staff conducted an on-site review of both the classrfled and non-classmed portlons of the
ISA and concludes that the applicant has appropnately addressed the baseline design criteria -
for new facrlmes as requrred by 10 CFR 70.64. .

Defense-ln Depth

The applrcant based the facrllty and system deS|gns on defense—m-depth practlces The desrgn
incorporates a preference for engineered controls over administrative controls, and to
incorporate features that enhance safety by reducing challenges to IROFS. : Facility and system
IROFS are identified in ISA Summary Section 3.8 (LES, 2005b), and are described in ISA”
Summary Section 3.4 (LES, 2005b). The utility and support systems are described in ISA .~ -
Summary Section 3.5 (LES, 2005b). The system descriptions identify their associated IROFS
and additional design and safety features that provide defense-in-depth.” The staff reviewed the
identified safety features for each of the process systems described in the ISA Summary and
determined that the applicant had established a preference for the selection of engineered
controls over admrmstratnve controls to mcrease overall system rellabnlrty and reduce challenges
to IROFS. ' ‘ / E : e : ”
The staff concludes that the applrcant has appropnately addressed the defense-m-depth
practrces for new facrlmes as requrred by 10 CFR 70 64(b) ‘
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Baseline Design Criteria and Defense-In-Depth Conclusion

Based on the above, the staff concludes that the applicant has provided sufficient information in
the ISA Summary to demonstrate that the baseline design criteria was applied in an acceptable
manner to the design of the gas centrifuge uranium enrichment facility, and the facility and
system design and facility layout will be based on defense-in-depth practices.

3.3.3 Safety Program and Integrated Safety Analysis
3.3.3.1 Safety Program

The staff reviewed the applicant’s proposed safety program commitments identified in SAR
Section 3.0 (LES, 2005a) to determine that the three elements of process safety information,
integrated safety assessment, and management measures demonstrates compliance with the
performance requirements of 10 CFR 70.61, that records are established and maintained to
demonstrate compliance with 10 CFR 70.62(b) through (d), and that records are established
and maintained documenting each discovery that an IROFS or management measure has
failed to perform on demand or has degraded such that the performance requirements of 10
CFR 70.61 are not satisfied.

3.3.3.1.1 Process Safety Information

The applicant has developed process safety information program requirements in Section 3.0.1
of the Safety Analysis Report (SAR) (LES, 2005a). Program commitments require that up-to-
date documentation of process safety information pertaining to the hazards of all materials used
or produced in the process, the technology of the process, and the process equipment are
compiled. The program commitments also require that process safety information be
maintained up-to-date in accordance with the program elements described in SAR Section 11.1
(LES 2005a). SER Chapter 11 discusses the staff review and evaluation of the proposed
program elements needed to maintain the process safety information documentation.
Therefore, the staff concludes that if the program elements are foliowed, there is reasonable
assurance that the applicant will compile and maintain process safety information up-to-date.

The applicant has committed to develop procedures and criteria for changing the 1ISA that meet
the requirements of 10 CFR 70.72 in accordance with procedure development and
implementation requirements contained in SAR Section 11.4 (LES, 2005a). Also, the ISA will
be maintained by personnel with the appropriate experience and expertise in engineering and
process operations. The ISA Team for the various processes consists of individuals who are
knowledgeable in the ISA method(s) and the operation, hazards, and safety design criteria of
the particular process. Training and qualifications of individuals responsible for maintaining the
ISA are described in SAR Sections 2.2, 3.2, and 11.3 (LES, 2005a).

3.3.3.1.2 Integrated Safety Analysis

In SAR Section 3.0.2 (LES, 2005a), the applicant identifies ISA program commitments that
were used to establish the ISA process. Those commitments include the performance of an
ISA for each process that identifies the radiological hazards, chemical hazards that could
increase radiological risk, facility hazards that could increase radiological risk, potential accident
sequences, consequences and likelihood of each accident sequence, and IROFS including the
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assumptions and conditions under which they support compliance with the performance
requirements of 10 CFR 70.61. Implementation of the Configuration Management Program
described in SAR Section 11.1 (LES, 2005a) will maintain the ISA and supporting :
documentation accurate and up-to-date. The ISA update process will account for any. changes
to the facility or its processes. The update process will also verify that initiating event . ..
frequencies and IROFS reliability values assumed in the ISA remain valid. - Management
policies, organlzatlonal responsibilities, revision time frame, and procedures to perform and . .
approve revisions to the ISA are outlined in SAR Section 11.0 (LES, 2005a). Personnel used.to .
update and maintain the ISA and ISA Summary will be trained and qualified, as described in.
SAR Section 11.3 (LES 2005a). Proposed changes to the facility will be evaluated using the -
ISA method(s). All IROFS will be maintained available and reliable,'and unacceptable . ,
performance deficiencies are addressed.- The adequacy of existing IROFS and associated
management measures are promptly evaluated to determine if they are impacted by changes to .
the facility. Unacceptable performance deficiencies associated with IROFS are addressed that
are identified through updates to the ISA. Written procedures will be maintained onS|te in
accordance with the requrrements of SAR Section 11. 4 (LES, 2005a)

3.3.3.1.3 Management Measures

In SAR Section 3.0.3 (LES 2005a), the applicant describes management measures that .
comprise the principal mechanism by which the reliability and availability of each IROFS i is
ensured. General requirements applicable to each IROFS for configuration management,
maintenance, training and qualifications, procedures, audits and assessments, incident
investigation, records management, and other quality assurance elements, are discussed. Any -
management measures deviating from these general requirements, which are consistent with
the performance requirements assumed in the ISA documentation, are discussed in the ISA - .
Summary (LES, 2005b). Incident investigations are conducted within the applicant’s Corrective ,
Action Program. Incidents associated with IROFS, and any items that may affect the function
of IROFS, include: processes that behave in unexpected ways; procedural activities not
performed in accordance with an approved procedure; discovered deficiency, degradation, or
non-conformance of an IROFS; or, any items that may affect the function of IROFS. Feedback
from the results of incident investigations are used, as appropriate, to modify. management
measures to provide continued assurance of the avallablhty and reliability of IROFS,-in order to -
meet the performance requrrements of 10 CFR 70.61. All records associated with IROFS, and -
any item that may affect the function of IROFS, will be managed and controlled in a systematic .-
manner in order to provide identifiable and retrievable documentation. The management
measures are further detailed in SAR Chapter 11 (LES 2005a), and evaluated in Chapter 11 of .
this Safety Evaluation Report (SER). All IROFS are Quality Level 1 items per the applrcant’
approved Quality Assurance Program Descnptlon '

3.3.3.1.4 Safety Program Conclusions

Based on the above information, the staff concludes that the applicant meets the requirements -
of 10 CFR 70. 62(a)(1) through (3) to establish and marntaln a safety program that includes

appropriate safety program records.” The staff also concludes that the applicant has an . -
appropriate program to establish and maintain records of IROFS failures that erI be retrievable -
for NRC inspection. ‘ > :
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3.3.3.2 Integrated Safety Analysis and ISA Summary

The staff reviewed the ISA Summary to confirm that it contained appropriate information
pertinent to: (1) a general description of the site, (2) a general description of the facility, (3) a
description of each process in sufficient detail to understand the theory of operation and the
hazards that were identified in the ISA and a general description of the accident sequences; (4)
information demonstrating compliance with the performance requirements of 10 CFR 70.61,
including a description of management measures, the requirements for criticality monitoring and
alarms, and the baseline design criteria; (5) a description of the team, qualifications, and the
methods used to perform the ISA,; (6) a list briefly describing each IROFS in sufficient detail to
understand its function in relation to the performance requirements of 10 CFR 70.61; (7) a
description of the proposed quantitative standards used to assess the consequences of
chemical exposures; (8) a list of sole IROFS, and (9) a description of the definitions of “not
unlikely,” “unlikely,” and “highly-unlikely,” as used in the evaluations in the 1SA.

The staff also reviewed selected portions of the applicant’s Integrated Safety Analysis (ISA) to
confirm that the applicant performed an ISA of appropriate detail for the proposed gas
centrifuge uranium enrichment process, that identifies: radiological hazards, chemical hazards
of licensed material and hazardous chemicals produced from licensed material; facility hazards;
potential accident sequences caused by credible internal and external events, including natural
phenomena; consequences and likelihood of occurrence of each potential accident sequence;
each item relied on for safety (IROFS), as required by 10 CFR 70.62(c).

3.3.3.2.1 ISA Summary Content

ISA Summary Section 3.2 (LES, 2005b) contains the site description, and includes information
on site geography, demographics and land use, meteorology, hydrology, geology, seismology,
and stability of subsurface materials. Based on the review conducted in Section 3.3.1.1 of this
SER, the staff has determined that the information provided is sufficient to comply with 10 CFR
70.65(b)(1).

ISA Summary Section 3.3 (LES, 2005b) contains the facility description, and includes
information on the buildings and major components, and structural design criteria. Based on
the review conducted in Section 3.3.1.2 of this SER, the staff has determined that the
information provided is sufficient to comply with 10 CFR 70.65(b)(2).

ISA Summary Sections 3.4 and 3.5 (LES, 2005b) contain descriptions of the process and utility
and support systems, Sections 3.3 describes the facility hazards and Sections 3.1 and 3.7
describe the radiological, and chemical hazards and accident sequences. Based on the review
conducted in Section 3.3.1.3 of this SER, the staff has determined that the information provided
is sufficient to comply with the requirements of 10 CFR 70.65(b)(3).

ISA Summary Section 3.1 (LES, 2005b) contains information regarding the ISA methods used
to demonstrate compliance with the performance requirements of 10 CFR 70.61, a description
of the management measures, the requirements for criticality monitoring and alarms, and
baseline design criteria. The demonstration of meeting the performance requirements is
contained in Sections 3.7 and 3.5 of the ISA Summary (LES, 2005b). Based on the review
conducted in Section 3.3.1.1 of this SER and additional information in Chapters 4, 5, 6, and 7 of
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this SER, the staff has determined that this information is sufficient to comply with 10 CFR
70.65(b)(4).

ISA Summary Section 3.1'(LES, 2005b) contains information regarding the description of the -. .-
ISA Team, qualifications, and the methods used to perform the ISA. Based on the review,
conducted in Section 3.3.3.2.2 of this SER, the staff has determmed that this mformatlon is
sufficient to'comply with 10 CFR 70. 65(b)(5) ‘

ISA Summary Section 3.8, Table 3. 8 1 (LES, 2005b) contalns a list briefly descnblng each
IROFS in sufficient detail to understand their functions in relationship to the performance criteria
of 10 CFR 70.61. Based on the review conducted in Section 3.3.3.2.4 of this SER, the staff has
determined that this information is sufficient to comply with 10 CFR 70. 65(b)(6) :

ISA Summary Section 3.1, and Tables 3.1-3 and 4 (LES 2005b) contams |nformat|on regardlng
the selection of quantltatlve standards used to assess the consequences to an individual from
acute chemical exposure to licensed material or chemicals produced from licensed material.
Based on the review conducted in Section 3.3.3.2.2.2 of this SER, the staff has determmed that
this information is sufficient to comply with 10 CFR 70.65(b)(7). : ‘

ISA Summary Section 3.8, Table 3.8-2 (LES, 2005b) contains a list of sole IROFS used for -
preventing or mitigating an accident sequence that exceeds the performance requirements of
10 CFR 70.61. Based on the review conducted in Section 3.3.3.2.5 of this SER, the staff has
determined that this information is sufficient to comply with 10 CFR 70.65(b)(8).

ISA Summary Section 3.1 and Table 3.1-5 (LES, 2005b) contains a description of the
definitions of unlikely, hlghly unlikely and credible as used in the evaluations in the ISA. Based
on the review conducted in Section 3.3.3.2.2.2 of this SER, the staff has determlned that this -
information i is sufﬁcnent to comply wuth 10 CFR 70. 65(b)(9)

ISA Summa[y Content Conclusuo

Based on the staff’s review of the ISA Summary, the staff concludes that the ISA Su>mmary A
content Acomplies with the requirements of 10 CFR 70.65(b). : - .

3.3.3.22  ISA Introduction

The staff reviewed information concerning the ISA methodology located in SAR Section 3.1
(LES, 2005a) and ISA Summary Section 3.1.1 (LES, 2005b). Two ISA teams were employed, a
classified ISA team to deal with the sensitive classified processes and a non-classified ISA -~
team to analyze the remaining processes.” The ISA was performed in accordance with a
procedure developed to guide the conduct of the ISA, and several participants were employed -
on both ISA teams to ensure consistency of the results. The applicant used a semi-quantitative
risk method consistent with “Example Procedure for Accident Sequence Evaluation," Appendix
A to Chapter 3 of NUREG-1520 (NRC, 2002a). An integration checklist is used as a guide to
facilitate the integrated review process.  Included in the applicant’s review is the identification of
IROFS functions that may be simultaneously beneficial and harmful with respect to different ,
hazards, and interactions that might not have been considered in previous subsets. The review
is intended to ensure that the designation of one IROFS does not negate the preventive or
mitigation function of another IROFS. :
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3.3.3.2.2.1 Integrated Safety Analysis Team Qualifications

In SAR Section 3.2 (LES, 2005a), the applicant describes the two ISA teams (classified and
non-classified). To facilitate consistency of results, several members were employed for each
team. The ISA was performed by teams with expertise in various technical disciplines and
included personnel with experience and knowledge specific to each process or system being
evaluated. The applicant states that the ISA Team Leader was trained and knowledgeable in
the ISA method used. The ISA Manager is responsible for the overall direction of the ISA. The
ISA Team Leader has an adequate understanding of the process, but is not the responsible
cognizant engineer or enrichment process expert. Staff review of the team’s credentials
confirmed that they are consistent with NUREG-1520 (NRC, 2002a). The staff also finds that
the above responsibilities and authorities are consistent with the guidance provided in NUREG-
1520 (NRC, 2002a), and are, therefore, acceptable.

Based upon the above, the staff concludes that the applicant’s ISA team composition and
membership meet the requirements of 10 CFR 70.62(c)(2).

3.3.3.2.22 Hazard and Accident Sequence ldentification

The applicant used a process hazard method (HAZOP) to identify potential hazards related to
UF, process systems and Technical Services Building Systems and potential accident
sequences. The HAZOP method is a structured technique commonly used in the chemical
industry that is well suited to analyze processes during or after a detailed design stage. The
method uses an interdisciplinary team to identify hazards and operability problems resulting
from deviations from the process’s design intent that could lead to undesirable consequences.
In SAR Section 3.1.2 (LES, 2005a), the applicant states that implementation of the HAZOP
method was accomplished by either validating the Urenco HAZOPs for the NEF design or
performing a new HAZOP for systems where there were no existing HAZOPs. For cases where
there was an existing HAZOP, the ISA team developed a new HAZOP through the validation
process. The format of the HAZOP tables used in the ISA documentation is provided. The
“Fire” and “External Event” guidewords are handled on a facility-wide basis. The applicant
states that the HAZOPs were revised/updated as necessary to be consistent with the
requirements of 10 CFR Part 70 and as described in NUREG-1513 (NRC, 2001) and NUREG-
1520 (NRC, 2002a). The process hazards are described in the ISA Summary Section 3.6
(LES, 2005b), and the associated accident sequences are identified in ISA Summary Section
3.7 (LES, 2005b).

The HAZOP method is widely used in the chemical processing industry because it is suitable for
performing a detailed analysis of a wide range of hazards to identify potential accident
sequences. NUREG-1513, “Integrated Safety Analysis Guidance Document,” Appendix A,
“Flowchart for Selecting a Hazards Analysis Technique” (NRC, 2001), identifies the HAZOP
technique as an acceptable approach. Therefore, the staff concludes that the process hazard
analysis method used by the applicant is acceptable for the identification of potential
radiological, chemical and facility hazards, and potential accident sequences caused by process
deviations or other events internal to the facility and credible external events, including natural
phenomena that could lead to a loss of UF; confinement or a criticality.

The hazard identification process used by the applicant documented materials that are
radioactive, fissile, flammable, explosive, toxic, and reactive, and identified potentially

3-44




hazardous conditions. Hazards were assessed individually for the potential impact on dlscrete
components However, hazards rélated to fires and external events were assessed ona
facility-wide basis. The Fire Hazard Analysis (discussed in SAR Section 7.2 (LES, 2005a)) was .
consulted in order to place reasonable and conservative bounds on the fire scenarios.” External ‘-
events evaluated included seismic, tornado, tornado missile and high wind, snow and ice,
flooding, local precipitation, transportation and nearby facility accidents, aircraft, pipelines, .~ -
highway, railroad, and internal flooding from above ground storage tanks.

The applicant considered common mode failures and common cause situations, support - "
system failures, divergent impacts of IROFS, non-IROFS impacts on system performance,
multiple impact scenarios, systern interactions and interdependence, and major hazards or
events which tend to be common cause srtuatlons that could lead to mteractrons between R
processes, systems, buildings, etc. BRI

SAR, Chapter 6, Tables 6.1-1 through 6. 1-6 (LES 2005a) identifies the hazardous propertles
of all chemicals used on site, and the inventories and locations of chemicals of concern -
(including UF,). Potential interactions involving UF, and any reaction products are identified in
SAR, Section 6.1.2 (LES, 2005a). These chemicals include HF and UO,F,. This section - -
identifies the physical properties, reactivity, toxicological properties, and flammability of these
chemicals. -Chemical reactions and interactions involving UF¢ and water, Fomblin oil, chemical -
trap materials, and other materials used in the process are described in SAR, Section 6.2.1
(LES, 2005a). SAR Section 7.2 describes the fire hazards analysis for those facility areas
containing licensed material. ISA Summary Chapter 3 identifies the external hazards. Other
general types of process hazards are briefly discussed in ISA Summary, Section 3.6 (LES, .
2005b). The applicant identified either a loss of confinement (of UF;) or a criticality as the
hazard of concern in ISA Summary, Section 3.1.4 (LES, 2005b). - The staff agrees that all
accident sequences at a gas centrifuge uranium enrichment facility that could exceed the
performance requirements of 10 CFR 70.61 are the direct result of either a loss of confinement -
(of UF,) or a criticality. Potential accident sequences that could result in a UF; releaseor . *7. -
criticality of high or intermediate consequence are dlscussed in detall in ISA Sumrnary Sectlon
3.7 (LES, 2005b) ' ‘

Based on the process hazard analysis method used to |dent|fy hazards a revrew of the
information in the application and ISA Summary and the staff's visit to a similar gas centrifuge
uranium enrichment facility in Aimelo, The Netherlands, the AREVA engineering offices in
Marlborough, Massachusetts, and the applicant’s offices in Washington, D.C., the staff has
reasonable assurance that the applicant has identified all of the potential internal and external
hazards and accident sequences that could affect the safety of licensed materials, and has
identified the materials and conditions that could result in a hazardous condition, including the -
expected inventory amounts and locations. Potential interactions between'materials or
condltlons that could result in hazardous condltrons were appropnately consrdered

Risk Matnx Development

The applicant utilized a risk index method in order to categorize accident sequences in terms of -
likelihood of occurrence and consequences. - This evaluation identifies the accident sequences ..
which could exceed the performance requirements of 10 CFR 70.61 and, therefore, require - -.
designation of Items Relied on for Safety (IROFS). The staff reviewed the methods used by the
applicant to determine the consequences and likelihood of each potential accident sequence
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identified through the HAZOP process. In SAR Section 3.1.3.3 (LES, 2005a), the applicant
describes the consequence verses likelihood risk matrix. The risk matrix and computed index
values are shown in SAR Table 3.1-6 (LES, 2005a). Use of the risk matrix is demonstrated in
ISA Summary Section 3.1 (LES, 2005b).

Consequence Analysis Method

In SAR Section 3.1.3.1 (LES, 2005a), the applicant used the dispersion method discussed in
SAR Section 6.3.2 (LES, 2005a), for determining the chemotoxic exposure to HF and UO,F,.
The radiological and chemical consequence severity levels are provided in SAR Table 3.1-3
(LES, 2005a). Information on the chemical dose limits specific to NEF are found in SAR Table
3.1-4 (LES, 2005a). The applicant developed credible accident scenarios, and the dispersion
analysis and chemical/radiological dose assessment associated with each accident sequence in
accordance with NUREG/CR-6410, “Nuclear Fuel Cycle Facility Accident Analysis Handbook”
(NRC, 2002b). The consequences of an inadvertent criticality were conservatively assumed to
be high for both the public and the workers. For accident sequences postulated to result in an
inadvertent criticality, IROFS are specified to ensure subcriticality under all normal and credible
abnormal conditions.

Based on the above, the staff finds that applicant’s method for consequence determination is
consistent with the guidance described in NUREG-1513 (NRC, 2001) and NUREG-1520 (NRC,
2002a), and therefore, acceptable.

Consequence Categories

Accident sequences identified by the applicant as a result of the process hazards analysis are
categorized as either a “high” consequence event, an “intermediate” consequence event, or are
considered a low consequence event in accordance with the performance criteria of 10 CFR
70.61. ISA Summary Table 3.1-3 (LES, 2005b) identifies the consequence severity categories
for workers, offsite public and the environment for defined radiation and chemical doses. The
values proposed by the applicant for both radiological dose and chemical dose are consistent
with the guidance in NUREG-1520, Appendix A, Table A-5 (NRC, 2002a). All of the identified
high-consequence and intermediate-consequence events are listed in the ISA Summary (LES,
2005b).

Quantitative Standards for Chemicai Consequences

The applicant identifies the radiological and chemical dose consequence categories for
workers, offsite public, and environment in ISA Summary Table 3.1-3 (LES, 2005b), and SAR
Table 6.3-2 (LES, 2005a). The chemical dose consequence categories are consistent with the
guidance contained in NUREG-1520, Table A-1 (NRC, 2002a). SAR Tables 6.3-3 and 6.3-4
(LES, 2005b) contain the AEGL values for HF and UFg, respectively. The applicant proposed a
worker-exposure strategy that incorporates 10-minute AEGL values for HF, as used in NUREG-
1391 (NRC, 1991). The staff finds the use of AEGL standards to be acceptable because these
are unambiguous quantitative standards developed by the National Advisory Committee for
Acute Guideline Levels for Hazardous Substances (AEGLs) that are used nationally in a broad
application for emergency planning, response, and prevention in the community, the workplace,
transportation and remedial action. Application of the consequence categories is discussed in
Section 6.3.2.1 of the SAR. The quantitative standards that the consequence categories are
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based on are in accordance with 10 CFR 70.65(b)(7) and are consistent with the standards in
10 CFR 70 61

erellhood Determination

The likelihood evaluation method is discussed in SAR Section 3.1.3.2, (LES, 2005a). The
definitions of “not unlikely,” “unlikely,” and “highly unlikely” are in SAR Table 3.1-5 (LES, .
2005a). “Not unlikely” is defined as “Likelihood Category 3“-with a probability of occurrence of
more than 10 per event per year. “Unlikely” is defined as “Likelihood Category 2".with a
probability of occurrence of between 10 and 10 per event per year. “Highly unlikely” is
defined as “Likelihood Category 1" with a probability of occurrence of less than 10 per event
per year. ' The staff concludes the definitions are acceptable because they are consistent wrth
the guidance provrded in NUREG-1520 (NRC, 2002a).- : :

Not-Credlble Determmatlon

In SAR Sect:on 3. 1 3.2, (LES 2005a) the apphcant states that the defmmon of “not credlble is -
taken from NUREG-1520 (NRC, 2002a), and any one of the followmg |ndependent acceptable
sets of qualities could define an event as not credible:

a. An external event for which the frequency of occurrence can c_onservatively be‘
estimated as Iess than once in a million years .

b. A process devrataon that conS|sts of a sequence of many unlrkely human actlons or
errors for which there is no reason or motive (In determining that there is no reason for
. such actions, a wide range of possible motives, short of intent to cause harm, must be
- considered. Necessarily, no such sequence of events can ever have actually happened
in any fuel cycle facrllty ) :

c. Process devnatrons for which there is a convrncmg argument given physical laws that
they are not possible, or are unquestlonmgly extremely unlikely.

The staff concludes that the above defmmon of not credible” is consnstent w1th the regulatory
guidance and suitable for use in determrnrng the Irkelrhood performance requirements of 10
CFR 70.61. S o

leellhood Evaluatlon Method

ISA Summary Section 3 1. 1 3.2 (LES 2005b) dISCUSS the defrnrtlons of “Not Unhkely,

“Unlikely,” and “Highly Unlikely,” and ISA Summary, Table 3.1-5 (LES, 2005b), cross references
the three likelihood categories with a probability of occurrence based on approximate order of
magnitude ranges. The proposed values are consistent with NUREG-1520, Chapter 3,
Appendix A, Table A-6 (NRC, 2002a). Implementation of the evaluation method is discussed in
ISA Summary Section 3.1.1.3 (LES, 2005b). ISA Summary Tables 3.7-1 through 3.7-4 (LES,
2005b), show how each designated IROFS acts to prevent or mitigate the consequences of an
accident sequence. -When multiple IROFS are designated, IROFS interactions are considered.
The likelihood of failure was qualitatively evaiuated for each IROFS, often based onthe . .~
operational history of similar facilities. Each sequence was evaluated as either “Not Unlikely,”
“Unlikely,” or “Highly Unlikely.”
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Safe-By-Design Evaluation Method for Nuclear Criticality Safety

In SAR Section 3.1.3.2 (LES, 2005a), the applicant described a safe-by-design ISA method for
selected equipment for nuclear criticality safety (NCS) used to identify safe-by-design
components, the failure of which would be highly unlikely. The applicant described the
connection between subcriticality and the safe-by-design ISA process for NCS. Using the safe-
by-design ISA process, there are no accident sequences and, hence, IROFS are not identified
because it is highly unlikely these components would fail. Those safe-by-design components
are considered items which may affect IROFS.

A gualitative determination of highly unlikely can apply to passive design component features of
the facility that do not rely on human interface to perform the NCS function. Safe-by-design
components are those components that by their physical size or arrangement have been shown
to have a k4 < 0.95. The definition of safe-by-design components encompasses two different
categories of components. The first category includes those components that are safe-by-
volume, safe-by-diameter, or safe-by-slab thickness (i.e., favorable geometry components). A
set of generic, conservative NCS calculations has determined the maximum volume, diameter,
or slab thickness that would result in a k4 < 0.95. A favorable geometry component has a
volume, diameter, or slab thickness that is less than the associated value for k4 < 0.95. The
components in the second category (i.e., non-favorable geometry components) require a more
detailed NCS Analysis to demonstrate k.4 < 0.95. For the non-favorable geometry components,
the design configuration is not bounded by the results of the generic, conservative NCS
calculations for maximum volume, diameter, or slab thickness that would result in a k4 < 0.95.

For failures of these passive safe-by-design components (i.e., both favorable geometry
components and non-favorable geometry components) to be considered highly unlikely, those
components must also meet the criterion that the only potential means to effect a change that
might result in a failure to function would be to implement a design change (i.e., no potential
failure mode exists). The evaluation of the potential to adversely impact the safety function of
these design features includes consideration of potential mechanisms to cause bulging,
corrosion, or breach of confinement/leakage and the subsequent accumulation of material. The
evaluation further includes consideration of adequate controls to ensure that the double
contingency principle is met. For each of these passive design components (i.e., both favorable
geometry components and non-favorable geometry components), it must be concluded that
there is no credible means to effect a geometry change that might result in a failure of the
safety function and that significant margin exists.

For favorable geometry components, significant margin is defined as a margin of at least 10
percent, during both normal and upset conditions, between the actual design parameter value
of the component and the value of the corresponding critical design attribute. For non-
favorable geometry components, significant margin is defined as k.4 < 0.95, where ko = k., +
30, This calculation of k., conservatively assumes the components are full of uranic
breakdown material at maximum enrichment, with worst credible moderation, and with worst
credible reflection.

These passive, safe-by-design features (i.e., both favorable geometry components and non-

favorable geometry components) are considered items that may affect IROFS. As a resuilt,
Quality Level 1 requirements apply to these features. Also, the configuration management
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program required by 10 CFR 70. 72 ensures the maintenance of th’é'safety function of these
features and assures compliance with both the double contmgency principle and the defense-
in-depth criterion of 10 CFR 70.64(b).

Additionally, the applicant commits to apply the guidelines of the ASME QA standard NQA-1-
1994, “Quality Assurance Program Requirements for Nuclear Plants,” including supplements as
revised by the ASME NQA-1-a-1995 Addenda (ASME, -1994), to all IROFS and any item,
structures, systems, controls, and administrative controls that are determined to affect the
functions of the IROFS, and, in general, to items required to satisfy regulatory requirements.

All IROFS are Quality Level 1 components.

Safe-Bv-Deann quhlv-Unhkelv Determmatlon for NCS

SER Chapter 5 provides the staff's review of the apphcant‘s demonstration for meeting hlghly '
unlikely for safe-by-design components ’ :

Risk Index ’Evalu'ation

The staff reviewed the applicant's risk index evaluation description in SAR Section 3 1 4 (LES
2005a). The results of the ISA are summarized in tabular form. The risk index evaluation - -
process Cross references an accident sequence consequence with its likelihood to first
determine the total risk, and then to demonstrate that with the application of the selected
IROFS, the performance requirements of 10 CFR 70.61 are met. The ISA results are
summarized in tabular form, with columns for the initiating event and IROFS.  For sequences . -
that place the system in a vulnerable state, the duration of the vulnerable state is considered,
and a duration index assigned. The values of all index numbers in a sequence are added to
obtain a total likelihood index, T. Accident sequences are then assigned to one of three -
likelihood categories, depending on the value of the index in accordance with SAR Table 3.1-8 -
(LES, 2005a). The criteria of SAR Tables 3.1-9 through 3.1-11-are used to assign index
numbers to accident sequences. “The staff reviewed the risk index evaluation for selected
acc1dent scenarios in the fire, chemical, and criticality safety aréas as part of the “vertical-slice”
review and determined that the applicant’s evaluation process was appropnately applied. The
staff concludes that the risk evaluation methodology described by the applicant is consistent -
with the guudance in NUREG-1520 (NRC, 2002a) and suitable for determining which accident -
sequences require IHOFS and the Ievel of risk reductlon provided the IROFS to comply with 10
CFR 70.61.

3.3.3.2.3 Compliance Item Commxtments 2

In SAR Sections 3.3.1 through 3.3. 5 (LES 2005a) the appllcant commltted to: (1) provnde
]ustmcatlon for havmg Inltlatlng Event Frequency (IEF) index numbers for certain accident
sequences or else revise the ISA Summary, (2) provide justification for having Fallure
Probability Index Numbers (FPINs) when using Administrative Controls with ‘useof'a- - . .
component or device or else revise the ISA Summary; (3) provide justification for havmg FPINs
when using Administrative Controls with ‘verification of’.a state or condition or else revise the -
ISA Summary; (4) use three of four criteria when using Administrative Controls with - .
mdependent sampling;’ and (5) meet all criteria when using Enhanced Administrative Controls
which require ‘independent verification’ of a satety function. .
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3.3.3.24 Descriptive List of IROFS

ISA Summary, Table 3.8-1 (LES, 2005b), lists all IROFS identified in ISA Summary Section 3.7
(LES, 2005b). The IROFS address hazards that could result in a loss of UF, confinement
and/or possible criticality events. Safety functions addressed include radiological safety,
chemical safety, criticality safety, and fire protection. The staff notes that no IROFS are
identified as a result of using the alternate “safe-by-design” ISA method because “highly
unlikely” is achieved with a significant margin. The staff concludes that the applicant has
provided IROFS for all identified high and intermediate consequence accident sequences.

ISA Summary Table 3.8-1 (LES, 2005b) also describes the safety function of each IROFS and
the reliability management measures. More detailed descriptions of each IROFS are contained
in ISA Summary Sections 3.4 and 3.5 (LES, 2005b). Hardware control descriptions contain
sufficient information to permit evaluation of its reliability. Safety limits on key parameters are
identified. Administrative control IROFS are adequately described to permit an understanding
that adherence to it should be reliable. Additionally, the applicant commits to apply the
guidelines of the ASME QA standard NQA-1-1994, “Quality Assurance Program Requirements
for Nuclear Plants,” including supplements as revised by the ASME NQA-1-a-1995 Addenda
(ASME, 1994), to ali IROFS and any item, structures, systems, controls, and administrative
controls that are determined to affect the functions of the IROFS, and, in general, to items
required to satisfy regulatory requirements. All IROFS are Quality Level 1 components.

The applicant states that it will ensure that IROFS components and systems will be able to
perform their required safety functions under normal and accident conditions (e.g., pressure,
temperature, humidity, seismic motion, electromagnetic interference, and radiofrequency
interference) as required by the ISA. The applicant states that IROFS will be qualified using the
applicable guidance in Institute of Electrical and Electronics Engineers (IEEE) Standard IEEE-
323, 1983, “IEEE Standard for Qualifying Class 1E Equipment for Nuclear Power Generating
Stations” (IEEE, 1983). Furthermore, IROFS components and systems will be designed,
procured, installed, tested, and maintained using the applicable guidance in Regulatory Guide
1.180, “Guidelines for Evaluating Electromagnetic and Radio-Frequency Interference in Safety-
Related Instrumentation and Control Systems,” Revision 1, dated October 2003 (NRC, 2003a).
Redundant IROFS systems will be separate and independent from each other. IROFS systems
will be designed to be fail-safe. Process control system failures will not affect the ability of the
IROFS systems to perform their required safety functions. Required testing and calibration of
IROFS will be consistent with the assumptions of the ISA and setpoint calculations, as
applicable. For hardware IROFS involving instrumentation that provides automatic prevention
or mitigation of events, setpoint calculations are performed in accordance with a setpoint
method, which is consistent with the applicable guidance provided in Regulatory Guide 1.105,
“Setpoints for Safety-Related Instrumentation,” Revision 3 (NRC, 1999a).

In SAR Section 3.3.6 (LES, 2005a), the applicant states that upon completion of the final
design, the IROFS boundaries will be defined. In defining the boundaries of each IROFS, LES
procedure, "IROFS Boundary Definitions," will be used. The procedure requires identification of
each support system and component necessary to ensure the IROFS is capable of performing
its specified safety function. The procedure also requires identification of the management
measures necessary to support the IROFS availability and reliability ISA assumptions.

Because historical failure data was not used to derive all of the indices in ISA Summary Table
3.7-1, once the facility is operating, failure data will be trended and the impact of this failure
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data on the values assumed in the ISA will bé evaluated to validate those assumptions. By
completing this procedure for each IROFS, the applicant will more specifically: (1) identify and
establish engineered and administrative IROFS to protect against the credible accident
sequences; (2) identify and establish management measures for specific IROFS to protect
against the credible accident sequences; and (3) confirm that the credible accident sequences
are highly unlikely, and that credible intermediate accident sequences are unlikely. In i
conjunction with the applicant’s configuration management program, the IROFS boundary
provides assurance that IROFS will be maintained avallable and reliable over the life of the
facility.

SER Chapter 11 discusses the management measures that the applicant will apply to IROFS
and items that could affect IROFS to assure that they are reliable and available when called
upon to perform thelr |ntended safety functnons ' :

The staff reviewed the IROFS for selected accndent sequences mvolvmg chemical hazards
criticality safety and fire protectlon as descnbed in SER Chapters 5 through 7.

Under 10 CFR 70.72(d)(3), for all changes that affect the ISA Summary, the hcensee must ,
submit to NRC annually revised pages of the ISA Summary. Any changes to IROFS would be .
included in the annual revisions to the ISA Summary

The staff concludes, pursuant to 10 CFR 70.23(a), that the prehmmary design bases of the
IROFS evaluated in this SER section will provide reasonable assurance of protection against
natural phenomena and the consequences of potential accidents. " Given that these conclusions -
are based on prelrmlnary desrgn information, the staff is imposing a license condition to ensure
that the final design is adéquate and acceptable to the staff Specuflcally, the followmg
condmon wnll be mcluded in the Ilcense ‘

“The applicant shall utilize its procedure 'IROFS Boundary Defmmons to define the
boundaries of each IROFS. Completed IROFS boundaries for all IROFS shall be
available for inspection at the time of the operational readiness review.”

The applicant has committed to conformmg to the applicable guidance of the codes and
standards and regulatory guidance listed in SAR Section 3.3.7 (LES, 2005a), for the design,
procurement, installation, testing, -and maintenance of I&C related IROFS to comply wrth the
performance requrrements of 10 CFR 70. 61 : R

The staff concludes that the appllcant has adequately descnbed the management measures -

applied to IROFS (including safety grading), characteristics of its preventlve mitigative, or other. -
safety function, and assumptions and conditions, under which the item is relied on to support \
compliance wrth the performance requrrements of 10 CFR 70 61 L

3.3.325 L|st of Sole IROFS

ISA Summary, Table 3.8-2 (LES 2005b) |dentmes each sole IROFS and cross references it to
the specific accident sequences for which it is applicable. The accident sequences in turn
provide a clear and unambiguous reference to the process to which the item applies.- The list -
includes a descriptive title of the IROFS, and a clear and traceable reference to the description ...
of the item as it appears in the full list of all IROFS. Therefore, the staff concludes that the
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applicant has adequately described all IROFS that are the sole item for preventing or mitigating
an accident sequence identified by the applicant.

3.3.3.3 Summary of ISA Results
3.3.3.3.1 Hazards

The applicant’s ISA uses the HAZOP method for identifying the hazards for UF, process
systems, the Technical Services Building systems, the Centrifuge Assembly Building systems,
and the Uranium Byproduct Storage Pad. The HAZOP analysis was applied to discrete process
components. Radiological hazards identification considered the characteristics of uranium
enriched to 5 percent (see Chapter 4 of this SER). Criticality hazards identification was
performed for areas of the facility where fissile material is expected to be present (see Chapter
5 of this SER). Chemical hazards identification included those from licensed material and
chemicals produced from licensed material, including chemical interactions (see Chapter 6 of
this SER). Fire hazards identification considered in-situ and transient combustible sources and
the use of fire barriers (see Chapter 7 of this SER). External hazards were considered at the
site and facility level (see Chapter 3 of the SER). The applicant identified and listed hazards
that could result in accident sequences exceeding the performance requirements of 10 CFR
70.61 in ISA Summary Tables 3.7-1 through 3.7-4. The HAZOP method is an acceptable
hazard identification method per the guidance provided in NUREG-1513 (NRC, 2001).

Based on the above, the staff has reasonable assurance that the applicant used an acceptable
hazard identification technique and identified all of the radiological hazards relating to
possessing or processing licensed material; the chemical hazards of licensed material and
hazardous chemicals produced from licensed material; facility hazards that could affect the
safety of licensed material, and thus, present an increased radiological risk; and hazards
related to process deviations or other events internal to the facility and credible external events,
including natural phenomena.

3.3.3.3.2 Accident Sequences

In ISA Summary Tables 3.7-1 through 3.7-4, the applicant lists and describes the identified
accident sequences and external and fire events for which the consequences could exceed the
10 CFR 70.61 performance requirements. ISA Summary Table 3.8-1 identifies each IROFS
listed in the ISA Summary and how it protects against each accident sequence. The
information is sufficient to determine how each accident sequence that could exceed the
performance requirements of 10 CFR 70.61 is protected against by IROFS. The staff
performed a review of selected high-consequence and intermediate-consequence events in the
areas of chemical safety, criticality safety, and fire protection to confirm that the applicant had
properly identified and analyzed accident sequences and the related consequences. The staff
identified one unanalyzed accident sequence with consequences that exceeded the
performance requirements that were overlooked by applicant. The accident sequence involves
either a feed or depleted uranium cylinder shipment truck fire, as discussed in SER Section
7.3.2.2. The applicant addressed the accident sequence and identified additional IROFS.

Based on the above, the staff has reasonable assurance that the applicant has identified and
analyzed all accident sequences that could potentially exceed the 10 CFR 70.61 performance
requirements by resuiting in high or intermediate consequences.
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3.3.3.3.3 IROFS and Management Measures

The only accident sequence types that can potentially result in intermediate or high :
consequences at this facility are loss of confinement events (i.e., caused by process upsets
human error, natural phenomena, fires, and external events) and criticality accidents (i.e., which
are assumed to have a high consequence to the worker). Management measures are |dentmed“
to ensure the IROFS are available and reliable when'needed to perform their safety function
(see SER Chapter 11). All IROFS are designated Quality Level 1-items under the applicant’s
approved Quality Assurance Program Description.” Safe-by-design components do not have
IROFS identified because a failure is considered highly unlikely (i.e., there is no credible way to -
effect a geometry change that might result in a failure of the safety functron) However, safe- .
by-design components are considered items which may affect IROFS, and the configuration
management system required by 10 CFR 70.72, which is implemented by the facility
Configuration Management Program, ensures the maintenance of the safety function of these
features. See SER Chapter 5 fora discussion of IROFS and safe-by-design components .
related to criticality safety, Chapter 6 for chemical safety IROFS, and Chapter 7 for fire safety -
IROFS. The staff conducted a sample review of selected IROFS related to chemical safety,
criticality safety and fire protection for selected accident sequences. The staff review identified
the need for additional IROFS related to a cylinder shipment truck fire that were omitted by the -
applicant, as discussed in SER Section 7.3.2.2. The applicant subsequently identified*
approprlate IROFS for thls acc:dent scenano

Based on the above, the staff concludes that the appllcant has ldentmed suntable IROFS to -
make intermediate consequence events unlikely and high consequence events highly unlikely, -
and suitable management measures are identified to make the IROFS available and rehable
when called upon to perform their safety function.

3.3.334 Meeting'the Performance Requirements of 10 CFR 70.61

Based on the above information regarding hazards, accident sequences, IROFS, and
management measures, the staff concludes that the applicant has: (1) identified hazards
related to this typé of facility; (2) identified credible events that could exceed the performance
requnrements of 10 CFR 70.61 through the application of appropriate accident identification
method in accordance with NUREG-1513 (see SER Chapter 3); (3) identified appropriate
chernical dose and radiological dose values for determining intermediate consequence and high
consequence ‘events (see SER Section 3.3.3.b.2); (4) determined the consequences in
accordance with the fuel facility accident analysis guidance in NUREG-6410 (see SER :
Chapters 3 and 6)(NRC, 2002b); (5) established appropriate definitions for likelihood; and (6)
applied those definitions in an acceptable manner to demonstrate that intermediate
consequence events are unlikely and high consequence events are highly unlikely. For safe-
by-design components, the staff concludes that the applicant has identified hazards and
demonstrated that failure of safe-by-design components will be highly unlikely.

3.4 EVALUATION FINDINGS
Many hazards and potentlal accidents can result in unintended exposure of persons to -
radiation, radioactive materials, or toxic chemicals incident to the processing of licensed
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materials. The NRC staff finds that the applicant has performed an ISA to identify and evaluate
those hazards and potential accidents as required by the regulations. The NRC staff has
reviewed the ISA Summary and other information, and finds that it provides reasonable
assurance that the applicant has identified IROFS and established engineered and
administrative controls to ensure compliance with the performance requirements of 10 CFR
70.61. Specifically, the NRC staff finds that the ISA results, as documented in the ISA
Summary, provide reasonable assurance that failure of the safe-by-design components will be
highly unlikely and IROFS, management measures, and the applicant’s programs will, if
properly implemented, make all credible intermediate consequence accidents unlikely, and all
credible high consequence accidents highly unlikely. NRC staff finds that the applicant has
adequately demonstrated that safe-by-design components for NCS are highly unlikely, as
required by the regulations.

In the facility SAR, the applicant provided preliminary design basis information for 1&C systems
that it identified as IROFS for the facility. The design information is at the system functional
level. Individual components and vendors had not yet been selected. Based on the staff’s
review of the SAR, supporting information provided by the applicant, and the applicant’s
commitments to the industry standards and guidance cited in the sections above for 1&C
systems, the staff finds that the preliminary design meets the requirements of 10 CFR 70.61
and 70.64(a)(10).

Given that these conclusions are based on preliminary design information and the possibility
that the applicant may choose to implement design changes as discussed in the previous
section on I&C, the staff is imposing a license condition to ensure that the final design is
adequate and acceptable to the staff. Specifically, the following condition will be included in the
license:

“Currently, there are no IROFS that have been specified as using software, firmware,
microcode, PLCs, and/or any digital device, including hardware devices which
implement data communication protocols (such as fieldbus devices and Local Area
Network controllers), etc. Should the design of any IROFS be changed to include any of
the preceding features, the licensee shall obtain Commission approval prior to
implementing the change(s). The licensee’s design change(s) shall adhere to accepted
best practices in software and hardware engineering, including software quality
assurance controls as discussed in the in the Quality Assurance Program Description
(LES, 2005a) throughout the development process and the applicable guidance of the
following industry standards and regulatory guides as specified in SAR Chapter 3 (LES,
2005a):

a. American Society of Mechanical Engineers (ASME) NQA-1-1994, Part I, subpart
Part 2.7, “Quality Assurance Requirements of Computer Software for Nuclear
Facility Applications,” as revised by NQA-1a-1995 Addenda of NQA-1-1994 and
ASME NQA-1-1994, Part 1, Supplement 11S-2, “Supplementary Requirements
for Computer Program Testing.” (Refer to SAR Chapter 11, Appendix A, Section
3.)

b. Electric Power Research Institute (EPRI) NP-5652, “Guideline for the Utilization
of Commercial Grade Items in Nuclear Safety Grade Applications,” June 1988.
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C. EPRI Topical Repcrt (TR) -102323, “Guidelines for Eiectromagnetic Interference
.Testlng in Power Plants,” Revnsmn 1, December 1996

d. EPRI TR-106439, “Guideline on Evaluatlon and Acceptance of Commerc:al -
Grade Digital Equipment for Nuclear Safety Applications,” October 1996.

e.  Regulatory Guide 1.152, “Criteria for Digital Computers in Safety Systems in
Nuclear Power Plants,” Revision 1, January 1996.

f. - Regulatory Guide 1.168, “Verification, Validation, Reviews, and Audits for D(gltal
‘Software Used in Safety Systems of Nuclear Power Plants,” Revision 1,
_February 2004.

g.  Regulatory Guide 1.169, “Configuretionr,Management Plans for Digital Ccmputer '

Software Used in Safety Systems of Nuclear Power Plants,” September 1997.

h. - Regulatory Guide 1.170, “Software Test Documentation for Digital Computer
Software Used in Safety Systems of Nuclear Power Plants,” September 1997.

(. ~ Regulatory Guide 1.172; “Software Requirements Specifications for Digital - -
-~ Computer Software Used in Safety Systems of Nuclear Power Plants,”
September 1997.

- j.~ - Regulatory Guide 1.173, “Developing Software Life Cycle Processes for Digital-
* - Computer Software Used in Safety Systems of Nuclear Power Plants,™
~ September 1997.

If any above changes result in IROFS requiring operator actions, the licensee shall = .
conduct a human factors engineering review of the human-system interfaces using the -
applicable guidance in NUREG-0700, “Human-System Interface Design Review
Guidelines,” Revision 2, dated May 2002 (NRC, 2002d), and NUREG-0711, “Human -
Factors Engineering Program Review Model,” Revision 2, dated February 2004.” * .

The staff concludes, pursuant to 10 CFR 70.23(a), that the preliminary design bases of the
IROFS evaluated in SER Section 3.3.3.2.4 will provide reasonable assurance of protection
against natural phenomena and the consequences of potential accidents. Given that these -
conclusions are based on preliminary desrgn information, the staff is imposing a license
condition to ensure that the final design is adequate and acceptable to the staff. Specnflcally,
the following condition will be included in the license: _ e

“The applicant shall utilize its procedure, *IROFS Boundary Definitions,” to define the

-boundaries of each IROFS.” Completed IROFS boundaries for all IROFS shalibe - -
available for inspection at the time of the operational readiness review.” :
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4.0 RADIATION PROTECTION

The purpose of this review is to determine whether the applicant’s radiation protection (RP)
program is adequate to protect the radrologlcal health and safety of workers and to comply with
the associated regulatory reqmrements in 10 CFR Parts 19, 20, 30, 40, and 70. Public and
environmental protection is discussed in Chapter 9 of this Safety Evaluation Report.

4.1 REGULATORY REQUIREMENTS

4.1.1 Radiation Protection Program Implementation

Regulations applicable to estabhshment of an RP program are presented in Part 20 , Subpart B,
“Radiation protection programs.”

4.1.2 AsLow As is Reasonably Achievable (ALARA) Program

Regulations applicable to the ALARA program are presented in 10 CFR 20.1101, “Radiation
protection programs.”

4.1.3 Organization and Personnel Qualifications

Regulations applicable to the organization and qualifications of the radiological protection staff
are presented in 10 CFR 30.33, 10 CFR 40.32, and 10 CFR 70.22, “Contents of applications.”

4.1.4 Written Procedures

The regulations applir:abl_e to RP procedures and Radiation Work Perr_rrits'(RWPs) are
presented in 10 CFR 30.33, 10 CFR 40.32, and 10 CFR 70.22, “Contents of applications.”

4.1.5 Training

The following regulations apply to the radiation eafety trainjng program:

1. 10 CFR 19.12 “Instructions to workers”

2. 10CFR20.2110  “Formof records”

4.1.6 "Ventilation and Respiratory Protection Programs

Regulations applicable to the ventilation and respiratory protection programs are presented in

Part 20, Subpart H, “Respiratory protection and controls to restnct lnternal exposure in
restncted areas

~
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4.1.7 Radiation Survey and Monitoring Programs

The following NRC regulations in Part 20 are applicable to radiation surveys and monitoring
programs:

1. Subpart F “Surveys and Monitoring”
2. Subpart C “Occupational Dose Limits”
3. Subpart L “Records”

4, Subpart M “Reports”

4.1.8 Additional Program Requirements

The following Part 20 regulations are applicable to the additional program requirements:

1. Subpart L “Records”

2. Subpart M “Reports”

3. Section 70.61 "Performance requirements”

4. Section 70.74 "Additional reporting requirements”

42 REGULATORY ACCEPTANCE CRITERIA

The acceptance criteria for NRC'’s review of the RP program are outlined in Sections 4.4.1.3;
4.4.2.3;4.4.3.3; 4.4.4.3; 4.4.5.3; 4.4.6.3; 4.4.7.3; and 4.4.8.3 of “Standard Review Plan for the
Review of a License Application for a Fuel Cycle Facility,” NUREG-1520 (NRC, 2002).

43  STAFF REVIEW AND ANALYSIS
4.3.1 Radiation Protection Program Implementation

In Section 4.1 of the Louisiana Energy Services’ (LES) Safety Analysis Report (SAR) (LES,
2005a), the applicant describes the proposed RP program for the proposed facility. The RP
program is developed, documented, and will be implemented commensurate with the risk
posed by a uranium enrichment operation that will meet the requirements of 10 CFR Part 20,
Subpart B.

The RP program’s organizational structure and the responsibilities of key program personnel
are outlined in Section 4.1.1 of the SAR (LES, 2005a). The Plant Manager will be responsible
for the protection of all persons against radiation exposure resulting from facility operations and
material, and for compliance with applicable NRC regulations and the facility license. The RP
Manager will be responsible for implementing the RP program, and in matters involving RP, will
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have direct access to the Plant Manager. The RP Manager and his staff will also be
responsible for:

. Establishing the RP program;

Generating and maintaining procedures associated with the program;
Assuring that ALARA is practiced by all personnel;

Reviewing and auditing the efficacy of the program in comptying with NRC and'other‘
governmental regulations and applicable Regulatory Guides;

Moqitying the program, based on experience and facility history;
Adequately staffing the RP group to irnplernent t_he RP program;
Establishing and maintaining the ALARA prograrn;

Establishing and maintaining a respirator usage program;

Monitoring worker doses, both internal and external;

Complying with the radioactive materials possession limits for the facility;
Handling of radioactive wastes when disposal is needed;

Calibration and quality assurance of all radiological instrumentation, including
verification of required Lower Limits of Detection or alarm levels; :

Establishing and maintaining a radiation safety trarnmg program for personnel workrng in
Restricted Areas; : .

) Performrng audits of the RP program on an annual basrs

Establishing and maintaining the radlologrcal envrronmental momtonng program and

Posting the Restricted Areas, and within these areas, posting: :Radiation, Airborne
Radioactivity, High Radiation, and Contaminated Areas, as appropnate and developrng
occupancy gurdehnes for these areas as needed e

The responsibilities of the Health Safety and Englneenng (HS&E) Manager, the Operatrons -
Manager, and the facility personnel are outlrned in Sectlons 4. 1 1 2, 4 1 1.4, and 4.1.1.5 of the
SAR (LES 2005a) respectlvely .

The apphcant will staff the facility wrth surtably trarned RP personnel The staff wrll be trarned _
and qualified consistent with the guidance provided in American National Standards - :- -
Institute/American Nuclear Society (ANSI/ANS) Standard 3.1, “Selection, Qualification and
Training of Personnel for Nuclear Power Plants” (ANSI/ANS, 1993) The applicant will provide
sufficient resources in terms of staffing and equipment to implement an effective RP program.
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The applicant will ensure that the RP program will remain independent of the facility’s routine
operations, and that it maintains its objectivity and is focused only on implementing sound RP
principles necessary to achieve ALARA goals.

The applicant will review the content and implementation of the RP program at least annually, in
accordance with 10 CFR 20.1101(c). In addition, constraints on atmospheric releases are
established to ensure compliance with 10 CFR 20.1101(d).

As described above, the applicant will maintain the RP program in accordance with the
acceptance criteria in NUREG-1520 (NRC, 2002).

4.3.2 ALARA Program

The ALARA program will be implemented using written policies and procedures, to ensure
occupational radiation exposures are maintained ALARA and that such exposures are
consistent with the requirements of 10 CFR 20.1101.

The applicant states that the RP Manager will be responsible for implementing the ALARA
program and preparing an ALARA program evaluation report annually, to review:

° Radiological exposure and effluent release data for trends;

. Audits and inspections;

. Use, maintenance, and surveillance of equipment used for exposure and effluent
control; and

. Other issues, as appropriate, that may influence the effectiveness of the radiation

protection/ALARA programs.
This report will be submitted to the Plant Manager and the Safety Review Committee (SRC).

Radiological zones, such as “Radiation Area,” “Airborne Radioactivity Area,” and “Contaminated
Area,” will be established, as necessary, to minimize the spread of contamination and reduce
unnecessary radiation exposure to personnel.

Goals of the ALARA program include maintaining occupational exposures, as well as
environmental releases, as far below regulatory limits as is reasonably achievable. This is
accomplished by minimizing the size and number of areas with higher dose rates and designing
areas to maintain the lowest dose rates reasonably achievable, particularly where facility
personnel spend significant amounts of time.

The applicant will establish an SRC, which meets at least quarterly and within 30 days of any
NRC-reportable incident, and will fulfill the duties of the ALARA Committee. The SRC will have
at least five members, to include experts in operations, criticality safety, radiological safety,
chemical safety, and industrial safety.

Responsibilities of the SRC include: (1) reviewing the effectiveness of the ALARA program; (2)
determining if exposures, releases, and contamination levels are in accordance with the ALARA
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concept; (3) ensuring that the occupatronal radiation exposure dose limits of Part 20 are not
exceeded under normal operatrons and (4) identifying any upward trends in personnel
exposures, environmental releases, and facility contamination levels.

The applicant will use the ALARA program to facilitate interaction between RP and operations
personnel. “The SRC reviews and revises the program goals and objectives to incorporate,

when appropriate, new approaches, technologies, operating procedures or changes that could, :
cost-effectively reduce potential radiation exposure.

The applicant will maintain an ALARA program in accordance wnth the acceptance cntena as
described above.

4.3.3 Organization and Personnel Qualifications

The applicant will employ only suitably trained RP personnel at the facility, by following the -
guidance in Regulatory Guides 8.2 and 8.10 (NRC, 1973 and NRC, 1997). Further information
on personne! qualifications and tramrng is provided in Sections 2.24, 2.3.3, and 11.3 of the SAR .
(LES, 2005a). The applicant will assign the responsrblhty of |mplement|ng the RP program
functions to the RP program staff.

The RP Manager will be responsible for establishing and implementing the RP program, which
includes training personnel in use of equipment, control of radiation exposure of personnel,
continuous determination and evaluation of the radiological status of the facility, and conducting
the radiological environmental monitoring program. The RP Manager will have direct access to
the Plant Manager regarding all matters involving RP; will be skilled in the interpretation of RP
data and regulations; will be familiar with the operation of the facility and RP concerns of the
site; and will be a resource in radratlon safety management decisions.

The RP Manager will have, as a minimum, a bachelor’s degree (or equrvalent) inan_ - _
engineering or scientific field and 3 years of responsible nuclear expenence assocrated with the
implementation of an RP program, to include at least 2 years experience at a facility that
processes uranium, including uranium in soluble form. The RP.staff will be trained and -
qualified consrstent with gurdance provrded in ANSI/ANS Standard 3 1 (ANSI/ANS 1993)

The applicant will organize and staff an RP program in accordance wrth the acceptance cntena
4.3.4 Written Procedures

Wiritten procedures will be used for all operations involving licensed materials. The procedures-
are prepared, reviewed, and approved to carry out activities related to the RP. program, and are
used to ensure RP activities are conducted in a safe, effective, and consistent manner.- The RP
procedures are reviewed and revised as necessary, to incorporate any facility or operatronal
changes to the facility’s Integrated Safety Analysis (ISA).

RP procedures are prepared by RP staff; revrewed by members of the facility staff, personnel
with enrichment plant operating expenence and other staff members, as appropnate and
approved by the RP Manager, or desrgnee IR . . .



The applicant will perform all work in Restricted Areas in accordance with an RWP. The
applicant will also issue RWPs for activities involving licensed materials not covered by
operating procedures, and where radioactivity levels are likely to exceed airborne radioactivity
limits, or whenever deemed as necessary by the RP Manager.

RWPs provide a description of the work or authorized activities; summary results of dose rate,
contamination, and airborne radioactivity surveys, etc.; and precautions, which may include
personnel protective equipment, stay-times or dose limits, record-keeping requirements, and
coverage by an RP technician.

RWPs require approval by the RP Manager or designee, and have a predetermined period of
validity with a specified expiration or termination time. The designee must meet the
requirements of Section 4.1.2 of the SAR (LES, 2005a).

The following criteria are used for RWPs:

. Planned activities or changes to activities inside Restricted Areas or work with licensed
materials are reviewed by the RP Manager or designee, for the potential to cause
radiation exposures to exceed action levels or to produce radioactive contamination;

. RWPs include requirements for any necessary safety controls, personnel monitoring
devices, protective clothing, respiratory protective equipment, and air sampling
equipment, and the attendance of RP technicians at the work location;

. RWPs are posted at access points to Restricted Areas, with copies of current RWPs
posted at the work area location;

o RWPs clearly define and limit the work activities to which they apply. An RWP is closed
out when the applicable work activity for which it was written is completed and
terminated; and

. RWPs are retained as a record at least for the life of the facility.

The applicant will prepare written procedures and RWPs in accordance with these acceptance
criteria. .

4.3.5 Training

An RP training program is designed and implemented to provide training to all personnel and
visitors, unless provided with trained escorts, who enter Restricted Areas or Controlied Areas,
commensurate with the radiological hazard to which they may be exposed. The level of training
is based on the potential radiological health risks associated with the individual’s work
responsibilities.

The applicant has incorporated the provisions of 10 CFR 19.12 into the radiation training
program, as outlined in Section 4.5.1 of the SAR (LES, 2005a). The requirements in 10 CFR
19.12 address required health physics information the applicant must make available to workers
likely to receive exposures greater than 1 mSv (100 mrem) per year.
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Retraining is performed for personnel requiring unescorted access to Restricted Areas on an
annual basis, and as necessary, to address changes in policies, procedures, requirements, and
the facility ISA. The HS&E Manager and RP Manager review and update the content of the .
formal RP training program at least every 2 years to ensure that the programs are current and
adequate. . .

The applicant will evaluate the effectiveness and'adeguacy of the training program curriculum
and instructors through audits performed by operational area personnel responsible for
criticality safety and RP.

The appllcant wrll tram its employees in RP in accordance with the acceptance cntena
4.3.6 Ventilation and Respiratory Protectron Programs

The design crrtena rncludrng flow velocity at openings, for the ventilation systems, are :
described in Sections 3.4.9 and 3.5.1 of the ISA Summary (LES, 2005b). ‘Filters to be usedin -
the systems include pre-filters for dust removal, High-Efficiency Particulate Air (HEPA) filters for
removal of uranyl fluoride (UO,F,) aerosols, and activated carbon filters for hydrogen fluoride -
(HF) removal. Differential pressure across HEPA filters in potentially contaminated exhaust
systems is either checked monthly or automatically monitored and alarmed, and filters are
replaced when differential pressure exceeds the manufacturers ratmgs or farl to functaon

properly.

The containment of uranium hexafluoride (UF) is maintained by the process equrpment and
the enrichment process with the exception of liquid sampling, is maintained under a partial -
vacuum, to ensure any leaks wrll not result ina release of UFg into the work areas. -

Air-flow rates at system openings (hoods exhausted enclosures, close-capture pornt .
equipment, or ventilation systems serving these barriers) will be sufficient to preclude escape of
airborne uranium and minimize the potential for worker intake, and will be checked monthly :
when in use and after any modifications. : . o

To meet the respiratory protection requirements in 10 CFR Part 20, Subpart H the apphcant wrll
prepare written procedures for the selection, fitting, issuance, maintenance, testing; tralnlng of -
personnel, momtonng, and record- keeplng for individual respiratory protection equipment, in-
accordance with 10 CFR 20.1703(c)(4). The applicant has establlshed a resplratory protectlon
program that meets the reqmrements of Part 20 Subpart H RS

The applicant will revise respiratory protection procedures as necessary, whenever changes are
made to the facility, process, or equipment.: The records of the respiratory protection program, -
including training for respirator use and maintenance, are maintained in accordance with the
facility records management program which is described in Section 11.7 of the SAR (LES,
2005a).

The appllcant has establrshed ventllatlon and resplratory protectron programs in accordance
with the acceptance criteria, and satlsfles the regulatory requirements of Part 20, Subpart H. -



4.3.7 Radiation Survey and Monitoring Programs

The applicant has a radiation survey and monitoring program using prepared written
procedures that will include an outline of the program objectives; sampling procedures; data
analysis methods; types of equipment and instrumentation to be used; frequency of
measurements; record-keeping and reporting requirements; and actions to be taken when
measurements exceed Part 20 occupational dose limits, or the administrative levels established
by the applicant.

Thermoluminescent dosimeters (TLDs) that are sensitive to beta, gamma, and neutron
radiation - supplied by a vendor holding dosimetry accreditation from the National Voluntary
Laboratory Accreditation Program - will be required to be worn by all personnel who enter
Restricted Areas. The TLDs are evaluated at least quarterly.

The applicant has established an annual administrative limit for Total Effective Dose Equivalent
of 10 millisieverts (mSv) [1000 millirem (mrem)]. If 2.5 mSv (250 mrem) are exceeded in any
quarter, an investigation will be performed and documented to determine what factors
contributed to that exposure, including procedural reviews, efficiency studies of the air-handling
system, cylinder storage protocol, and work practices.

All personnel wearing external dosimetry devices will be evaluated for internal exposures via
direct bioassay, indirect bioassay, or an equivalent technique. These doses will be evaluated at
least annually. Bioassay will be performed for all personnel who are likely to have had an
intake of 1 milligram (mg) of uranium during a week (10 percent of the 10 mg in-a-week NRC
limit) based on air-sample monitoring data. Bioassay will be performed using urinalysis having
a sensitivity of 5 micrograms per liter (ug/l), assuming proper timing and amount of the sample.
Workers will be restricted from activities that could resuit in internal exposures to soluble
uranium, as long as uranalysis results are >15 ug/l.

The applicant will sum the internal and external exposure values in accordance with 10 CFR
20.1202, using procedures based on the guidance in Regulatory Guides 8.7 (NRC, 1992a) and
8.34 (NRC, 1992c).

The applicant will perform air sampling consistent with the guidance provided in Regulatory
Guide 8.25 (NRC, 1992b); NUREG-1400 (NRC, 1991); and ANSI/Health Physics Society (HPS)
Standard 13.1 (ANSI/HPS, 1999). Regulatory Guide 8.25 (NRC, 1992b) and NUREG-1400
(NRC, 1991) provide guidance on evaluating the need for air sampling; locating air samplers;
demonstrating that air sampling is representative of inhaled air; adjustments to derived air
concentrations; measuring the volume of air sampled; and evaiuating sample results, including
the calculation of minimum detectable activity for samples. ANSI/HPS 13.1 (ANSI/HPS, 1999)
provides guidance on sampling location, sampling system design, and quality assurance and
quality control.

Airborne activity levels in the Restricted Areas of the facility will be continuously monitored, with
permanent air monitors designed to detect alpha emitters. Monitors located in Airborne
Radioactivity Areas will have alarms, which will be set with consideration of both toxicity and
radioactivity. Portable air samplers will also be available for use.




Airflow and radioactivity measurement instruments will be calibrated at least annually or
according to manufacturers’ recommendations, after failing an operability check, after
modifications or repairs that could affect proper response, or when believed to have been
damaged. The applicant will use calibration sources traceable to the National Institute of
Standards and Technology, or equivalent, and which are +5 percent of the stated values.

The applicant will provide routine contamination survey monitoring in all UF, process areas, with
routine, periodic checks of non-UF, process areas, including those areas that are normally free
of contamination. Restricted Areas will be surveyed at least weekly, and lunch rooms and
change rooms will be surveyed daily. Monitoring will include measurements of fixed and - -
removable surface contamination, with extent and frequency based on the potential for -
contamination in each area and operational experience. Removable surface contamination will
be considered to be uranium that can be transferred to a dry smear paper with moderate
pressure.

The applicant has defined a contaminated area as an area where removable contamination
levels are above 0.33 Bq/100 cm? (20 dpm/100 cm?) alpha, or 16.7 Bq/100 cm? (1000 dpm/100 :
cm?) beta/gamma, and will initiate clean-up of contamination within 24 hours of detection, if
levels exceed 83.3 Bg/100 cm? (5000 dpm/100 cm?) alpha or beta/gamma for removable
contamination, and 4.2 kBq/100 cm? (250,000 dpm/100 cm?) alpha or betalgamma for flxed
contamination.

The facility corrective action process, which is described in Section 11.6 of the SAR (LES,
2005a) wull be implemented if:

1. Personnel dose- momtonng results or personnel contamlnation levels exceed the
administrative personnel limits;

2. Aniincident results in airborne occupational exposures exceeding the admmlstratlve
limits;or

3. The dose limits in Part 20, Appendix B, or 10 CFR 70.61 are exceeded.

The applicant has a radiation survey program consistent with the guidance contained in -
Regulatory Guide 8.24, “Health Physics Surveys During Enriched Uranium-235 Processing and
Fuel Fabrication” (NRC, 1979), which includes the selection of instruments that should be -
operable and capable of measuring, at or below the required level, the types of radiation that - -
will be encountered. These instruments will be calibrated as discussed previously in this -
section.

For transfer of material and equipment to unrestricted areas and release from the facility for
unrestricted use, the applicant will meet surface contamination guidelines prescribed in
“Guidelines for Decontamination of Facilities and Equipment Prior to Release for Unrestricted
Use or Termination of Licenses for Byproduct, Source, or Special Nuclear Material” (NRC,
1993a).

The applicant will leak-test sources in accordance with the following NRC Branch Technical
Positions:



1. “License Condition for Leak-Testing Sealed Byproduct Material Sources” (NRC, 1993b);

2. “License Condition for Leak-Testing Sealed Source Which Contains Alpha and/or Beta-
Gamma Emitters” (NRC, 1993c); and

3. “License Condition for Leak-Testing Sealed Uranium Sources” (NRC, 1993d).
Sources containing plutonium will not be used at the facility.

The applicant has an access control program that ensures that: (a) signs, labels, and other
access controls are properly posted and operative; (b) restricted areas are established to
prevent the spread of contamination and are identified with appropriate signs; and (c) step-off
pads, change facilities, protective clothing facilities, and personnel monitoring instruments are
provided in sufficient quantities and locations.

The applicant has established action levels of 2.5 Bg/100cm? (150 dpm/100cm?) alpha or
beta/gamma contamination (corrected for background) at points of egress from Restricted
Areas and any additional designated areas within the Restricted Area.

The applicant has established radiation survey and monitoring programs in accordance with the
acceptance criteria.

4.3.8 Additional Program Requirements

The applicant has established a program to maintain records of the RP program, radiation
survey results, and results of corrective action program referrals, RWPs, and planned special
exposures.

The applicant will report, to NRC, any event that results in an occupational exposure to radiation
exceeding the dose limits in Part 20, within the time specified in 10 CFR 20.2202, 10 CFR
30.50, 10 CFR 40.60, and 10 CFR 70.74. The applicant will prepare and submit, to NRC, an
annual report of the results of individual monitoring, as required by 10 CFR 20.2206(b).

The applicant will refer to the facility’s corrective action program any radiation incident that
results in an occupational exposure that exceeds the dose limits in Part 20, Appendix B, or is
required to be reported per 10 CFR 30.50, 10 CFR 40.60, and 10 CFR 70.74, and to reporting,
to NRC, both the corrective actions taken (or planned) to protect against a recurrence, and the
proposed schedule to achieve compiiance.

The staff reviewed the ISA Summary (LES, 2005b) and performed an on-site review of the ISA,
and agree with the applicant that, as stated in Section 3.6 of the ISA Summary (LES, 2005b),
the hazards from radioactivity were evaluated in the ISA and found to be low consequence.




4.4  EVALUATION FINDINGS -

The applicant has established and will maintain an acceptable RP program that includes:

1. An effective documented program to ensure that occupatronal radlologlcal exposures
are ALARA; :
2. An organization with adequate qualification requirements for the RP personnel;

3. Approved written RP procedures and RWPs for RP activities;
4, RP training for all personnel who have access to restricted areas; -

5. A program to control airborne concentrations of radioactive materlal with engmeerlng
controls and respiratory protection; .

6. A radiation ‘su’ry'ey and monitoring program that includes requirements for controlling -
radiological contamination within the facility and monitoring of external and internal
radlatlon exposures, and

7. Other programis to maintain records report to NRC in accordance wrth Parts 20 and 70 ‘
and correct for upsets at the facility. , '

The applicant’s RP program meets the requirements of Parts 19, 20, 30, 40, and 70.
Conformance to the license application will ensure safe operation.: -
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5.0 NUCLEAR CRITICALITY SAFETY

The purpose of this review'is to determine whether the applicant’s nuclear criticality safety
(NCS) program is adequate to support safe design, construction, and operation of the facility, -
as required by 10 CFR Part 70. In addition, the purpose of this review is to determine whether
the lntegrated 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,” for NCS.

The NCS programmatic review will determine whether: (1) the applicant has provided for the
appropriate management of the NCS program; (2) the applicant has identified, and committed
to, the responsibilities and authorities of individuals for developing and implementing the NCS
program; (3) the facility management measures described in 10 CFR 70.62 have been
committed to and will support implementing and mamtalmng the NCS program; and (4) an'
adequate NCS program is described, which includes identifying and committing to the NCS
methods and NCS technical practices used to ensure the safe operation of the facullty, as
required by Part 70. .

The NCS ISA review was performed to determine whether: (1) the ISA program is acceptable
for NCS; (2) the ISA has been acceptably performed and will be maintained for NCS; and

(3) the ISA Summary contains necessary information, such that the NCS accident sequences

are “highly unlikely” or else faﬂures of NCS safe~by design components meet “hlghly unhkely"

with significant margin.

5.1 REGULATORY REQUIREMENTS

The NCS review of the applicant’'s NCS program should verify if the information the applicant
provided (LES, 2004; LES, 2005a; LES, 2005b; and LES, 2005¢c) meets the requirements of
10 CFR 70.22 and 70.65, which, respectively, specify the general and additional content of a
license application. In addition, the NCS review should verify compliance with the regulatory
requirements in 10 CFR 70.24; 70.52; 70.61; 70.62; 70.64; 70.65; 70.72; and Appendix A to
Part 70.

The NCS review of the applicant’s ISA program and ISA'Summary should verify if the
information the applicant provided (LES, 2005a; LES, 2005¢) meets the requirements of

10 CFR 70.62 and 70.65, which, respectively, specify: (1) the requurements for establishing and
maintaining a safety program (10 CFR 70.62), including an ISA program that addresses NCS;
(2) requirements for conducting and maintaining an ISA (10 CFR 70.62(c)) for NCS; and

(3) requirements for the contents of an ISA Summary (10 CFR 70. 65(b)) for NCS.



52  REGULATORY ACCEPTANCE CRITERIA

The acceptance criteria for the NCS review of the applicant’s NCS program are outlined in
Sections 5.4.3.1, 5.4.3.2, 5.4.3.3, and 5.4.3.4 of NUREG-1520 (NRC, 2002). This includes the
commitment to use NRC NCS Regulatory Guide 3.71 (NRC, 1998), which modified the use of
the American National Standards Institute/American Nuclear Society (ANSI/ANS) Series-8 NCS
standards.

The acceptance criteria used for the NCS review of the applicant’s ISA program and ISA
Summary are outlined in Sections 3.4.3.1 and 3.4.3.2 of NUREG-1520 (NRC, 2002).

5.3 STAFF REVIEW AND ANALYSIS
5.3.1 Possession Limits

In Chapter 1 of the Safety Analysis Report (SAR) (LES, 2005a), the applicant described the
NCS-important special nuclear material possession limits of the facility, as shown in Section
1.2.3.4 of this Safety Evaluation Report (SER), at an enrichment level of no greater than
5.0 weight (wt) percent, in the chemical form of uranium hexafluoride (UF,), uranium
tetrafluoride (UF,), and uranyl fluoride (UO,F,) in the physical form of solid, liquid, and gas.

5.3.2 NRC NCS Regulatory Guide 3.71 and ANSI/ANS Series 8 NCS Standards

In Chapter 5 of the SAR (LES, 2005a), the applicant committed to following NRC NCS
Reguiatory Guide 3.71 (NRC, 1998) and to use the following ANSI/ANS Series-8 NCS
standards:

. ANSI/ANS-8.1, "Nuclear Criticality Safety in Operations with Fissionable Materials
Outside Reactors" (ANSI/ANS, 1988a);

. ANSI/ANS-8.1, "Nuclear Criticality Safety in Operations with Fissionable Materials
Outside Reactors" (ANSI/ANS, 1998a);

. ANSI/ANS-8.3, “Criticality Accident Alarm System” (ANSI/ANS, 1997a);

. ANSI/ANS-8.5, “Use of Borosilicate-Glass Raschig Rings as a Neutron Absorber in
Solutions of Fissile Material” (ANSI/ANS, 1996a);

. ANSI/ANS-8.7, “Guide for Nuclear Criticality Safety Criteria in the Storage of Fissile
Materials” (ANSI/ANS, 1998b);

. ANSI/ANS-8.6, “Safety in Conducting Subcritical Neutron-Multiplication Measurements
In Situ” (ANSI/ANS, 1995a);

. ANSI/ANS-8.10, “Criteria for Nuclear Criticality Safety Controls in Operations with
Shielding and Confinement” (ANSI/ANS, 1988b);




. ANSI/ANS-8.12, “Nuclear Criticality Control and Safety of Plutonium-Uranium Fuel
Mlxtures Outs1de Reactors (ANSI/ANS 1993)

. -ANSl/ANS 8.15, “Nuclear Criticality Control of Specral Actlnlde Elements (ANSl/ANS
1995c¢);

. -ANSI/ANS-8.17, “Criticality Safety Criteria for the Handling, Storage, and Transportatlon
of LWR Fuel Outside Reactors” (ANSI/ANS, 1997b);

. ANSl/ANS 8.19, “Admmlstratlve Practlces for Nuclear Crrtlcallty" (ANSI/ANS, 1996b)
. ANSl/ANS 8 20, “Nuclear Crltlcallty Safety Tralnlng (ANSl/ANS 1991);

. ANSI/ANS 8.21, “Use of leed Neutron Absorbers in Nuclear Faculltles OutS|de '
Reactors” (ANSI/ANS 1995d);

o ANSI/ANS-8.22, “Nuclear Criticality Safety Based on lemng and Controllmg
Moderators” (ANSI/ANS, 1997c¢); and .

. ANSI/ANS-8.23, “Nuclear Criticality Accrdent Emergency Plannmg and Response"
(ANSI/ANS 1997d) .

The applrcant took exception to the ANSI/ANS 8.9. standard (ANSl/ANS 1995b), in that piping
configurations containing aqueous solutions of fissile material will be evaluated in accordance
with the 1998 version of ANSI/ANS-8. 1 (ANSI/ANS, 1998a) using validated methods to
determme subcrmcal llmlts

In addmon the applicant used a newer version of the ANSI/ANS~8 1 standard (ANSl/ANS
1998a) than the version of the ANSI/ANS-8.1 standard (ANSI/ANS, 1988a) that the NRC
endorsed, with exception, in NRC NCS Regulatory Guide 3.71 (NRC, 1998). NRC staff
reviewed the differences between the two versions of ANSI/ANS-8.1, along with the NRC
endorsement with exception. Since NRC'’s intent did not change, but the standard did change,
the applicant also committed to the following, concerning validation using ANSI/ANS-8.1-1998
(ANSI/ANS, 1998a) “In addition, the details of validation should state computer codes used,
operations, recipes for choosing code options (where applicable), cross-sectlon sets, and any
numerical parameters necessary to describe the input.” : :

The applicant also used a newer version of ANSI/ANS-8.7 (ANSI/ANS, 1998b) than the version
of the standard endorsed by NRC in Regulatory Guide 3.71 (NRC,:1998). NRC staff reviewed .
the differences between the two versions of ANSI/ANS-8.7 and determined that it was
acceptable for the appllcant to use the newer versron wrthout exceptlon

Based on the review of the information provnded, the staff frnds the appllcant_ has identified
appropriate ANSI/ANS Series-8 standards and NRC Regulatory Guides relating to NCS.



5.3.3 Management of the NCS Program

In Chapters 2, 3, 5, 8, and 11 of the SAR (LES, 2005a) as well as in the facility Emergency Plan
(LES, 2005b), the applicant described how it meets the acceptance criteria for management of
the NCS program.

Specific information about the management of the NCS program is in Sections 5.3.4 (NCS
Organization and Administration) and 5.3.6 (NCS Program) of this SER.

Regarding the specific acceptance criteria in Section 5.4.3.1 of NUREG-1520 (NRC, 2002) for
management of the NCS program, in Section 5.1 of the SAR (LES, 2005a), the applicant:

. Committed to develop, implement, and maintain an NCS program to meet the regulatory
requirements of 10 CFR Part 70;

. Stated that the NCS program objectives are to:
> Prevent an inadvertent criticality;
> Protect against the occurrence of an identified accident sequence; in the

ISA Summary that could lead to an inadvertent criticality;
Comply with the NCS performance requirements of 10 CFR 70.61;
Establish and maintain NCS safety parameters and procedures;
Establish and maintain NCS limits;
Conduct NCS Analyses and Evaluations to assure that under normal and
credible abnormal conditions, all nuclear processes are subcritical and
maintain an approved margin of subcriticality for safety;
> Establish and maintain NCS IROFS, based on current NCS Analyses and
NCS Evaluations;
> Provide training in emergency procedures in response to an inadvertent
criticality;
Comply with NCS baseline design criteria in 10 CFR 70.64(a)(9);
Comply with the NCS ISA Summary requirements in 10 CFR 70.65(b);

Yy v v Y

. Established NCS safety parameters and will establish NCS procedures;

. Outlined an NCS program structure and defined the responsibilities and authorities of
key program personnel;

. Committed to keep NCS methodologies and NCS technical practices applicable to
current configuration by means of the configuration management function;

. Committed to the preparation of NCS postings, NCS training, and NCS emergency
procedure training;

. Committed to adhere to the NCS baseline design criteria requirements in
10 CFR 70.64(a)(9); and

. Committed to use the NCS program to evaluate modifications to operations, to
recommend process parameter changes necessary to maintain the safe operation of the

5-4




facility, and to select appropriate NCS IROFS and management measures to ensure the
availability and reliability of the IROFS. : :

Based on its review of the information provided, the staff finds the appllcant has commrtted to
adequate management measures for the NCS program.

5.3. 4 NCS Organlzatlon and Administration

In Chapters 2 5, and 8 of the SAR (LES 2005a) as well asin the facmty Emergency Plan (LES,
2005b), the applicant described how it meets the NCS organization and administration
acceptance criteria, including the technical qualifications, training, and experience of the
applicant and members of its staff to engage in the proposed NCS activities.

5.3.4.1 NCS Organization

Specific information about the commitments to ANSI/ANS Series-8 NCS standards is in Section
5.3.2 of this SER. In Chapter 2 of the SAR (LES 2005a), the applicant identified that during the
design phase of the facility, the NCS function is performed within the design engineering
organization, which is responsible for implementing the NCS program. - During the operations
phase of the facility, the NCS function will report to the Health, Safety, and Environment -
Manager, who is responsible for implementing the NCS program. Also, the applicant identified
that the Chief Operating Officer; Plant Manager; Safety Review Committee; Health, Safety, and
Environment Manager; Criticality Safety Engmeer Shlft Crew, and NCS staff have and will have
responsibilities related to NCS.. o :

Regarding the specrfrc acceptance criteria in Sectlon 5 4.3.2 of NUREG 1520 (NRC, 2002) for
NCS organization, the applicant:

. Identified and functionally described the organizational groups responsible for managing;
the design, construction, and operation of the facrhty for NCS

. Committed to describe organizational posmons and ouflrne organrzatlonal relatrons
among the individual positions for NCS; and

. - Committed to ANSI/ANS-8.1, "Nuclear Crltrcallty Safety in Operations with Fissionable
Materials Outside Reactors". (ANSl/ANS 1988a), ANSI/ANS-8.1, *Nuclear Criticality
Safety in Operations with Fissionable Materials Outside Reactors (ANSI/ANS, 1998a),
and ANSI/ANS-8.19, “Administrative Practices for Nuclear Criticality” (ANSI/ANS,
1996b), as they relate to fhe NCS organrzatlon

5.3.4. 2 NCS Admlnrstratlon

ln Chapters 2,5, and 8 of the SAR (LES 2005a) and in the facrllty Emergency Plan (LES
2005b), the applicant identified that responsible managers have (for design) and will have (for
operations) the authority to delegate tasks to other.individuals; however, the responsible :
manager retains (for design) and will retain (for operations) the ultimate responsibility and
accountability for implementing the applicable requirements. Additional information about NCS -
administration is in Sections 5.3.2 and 5.3.6 of this SER. . L

5-5



In Chapters 2, 5, and 8 of the SAR (LES, 2005a) and the facility Emergency Plan (LES, 2005b),
the applicant identified that the Chief Operating Officer; Plant Manager; Safety Review
Committee; Health, Safety, and Environment Manager; Criticality Safety Engineer; Shift Crew;
and NCS staff have and will have the following responsibilities related to NCS:

The Chief Operating Officer will:

1. Provide Criticality Safety Engineers in sufficient numbers to implement and support the
operation of the NCS program; and

2. Have the appropriate management and supervisory responsibilities identified in
ANSI/ANS-8.19 (ANSI/ANS, 1996b).

The Plant Manager will:

1. Provide Criticality Safety Engineers in sufficient numbers to implement and support the
operation of the NCS program; and

2. Have the appropriate management and supervisory responsibilities identified in
ANSI/ANS-8.19 (ANSI/ANS, 1996b).

The Safety Review Committee will:

1. Provide technical and administrative review and audit of operations that could impact
facility worker, public safety, and environmental impacts, including NCS;

2. Include experts on operations and all safety disciplines, including NCS; and

3. Conduct at least one facility review and audit per year in areas, including NCS control.
The Health, Safety, and Environment Manager will:

1. Assure safety at the facility through activities, including NCS;

2. Work with the other facility managers to ensure consistent interpretations of Health,
Safety, and Environment requirements, including NCS;

3. Perform independent reviews, including NCS;
4. Support facility and operations change control reviews, including NCS;
5. Ensure objective Health, Safety, and Environment audit, review, and control activities by

being independent from other management positions;
6. Have the authority to shut down operations, if they appear to be unsafe, including NCS;

7. Need to consult with the Plant Manager with respect to restart of shutdown operations,
after the deficiency or unsatisfactory condition has been resolved, including NCS;
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10.

Have the authority and responsibility to assign and direct activities for the NCS Staff

Provide Criticality Safety Engineers in sufflcrent numbers to |mplement and support the
operation of the NCS program; and - BRI , .

Have the appropriate management and supervisory responsibilities identified in

ANSI/ANS-8.19 (ANSV/ANS, 1996b).

The Criticality Safety Engineer will:

1.

Report to the Health, Safety, & Envrronment Manager (via a designated supervrsory
position,’ |f apphcable)

Prepare NCS Evaluations and NCS Analyses,
Review NCS Evaluations and NCS Analyses;
Conduct and report on periodic NCS Assessments;
Implement the NCS program; and

Have the appropriate NCS Staff responsibilities identified in ANSI/ANS-8.19
(ANSI/ANS, 1996b)

The Shift Crew will have at least one Criticality Safety Engrneer avallable to be contacted by the
Shift Manager to respond to any routine request or emergency condition. This availability may -
be offsite, if adequate communlcatron ability is provrded to allow response as needed

During the operations phase of the facility, the NCS Staff responsrbllrtres lncludes

1.

2.

Establishing the NCS program, including design criteria, procedures, and training;
Providing NCS support for the integrated safety analysis and configuration control;
Assessing normal and credible abnormal conditions for NCS;

Determining NCS Irmrts for controlled parameters,

Developrng and validating methods to support NCS Evaluatlons (i.e., non-calculatronal

. engineering judgments regarding whether existing NCS Analyses bound the issue being

evaluated or whether new, or revised NCS Analyses are required);

Performing NCS Analyses (i.e., calculations) writing NCS Evaluations ' reviewlng and
approving proposed changes in process condrtlons on equrpment mvolvmg fissionable
material; . . o .

Specifying NCS control requirements and functionality;
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8. Providing advice and counsel on NCS control measures, including reviewing and
approving operating procedures;

9. Supporting planning for emergency response and responding to events;
10. Evaluating the effectiveness of the NCS program using audits and assessments; and

11. Providing NCS postings that identify administrative controls for operators in applicable
work areas.

In Chapters 2, 5, and 8 of the SAR (LES, 2005a) and the facility Emergency Plan (LES, 2005b),
the applicant identified qualifications related to NCS for the Chief Operating Officer; Plant
Manager; Safety Review Committee; Health, Safety, and Environment Manager; Criticality
Safety Engineer; Shift Crew; and NCS staff.

There are no minimum requirements for the Chief Operating Officer, related to NCS.

The minimum requirements for the Plant Manager, related to NCS are:

1. Knowledgeable of the enrichment process, enrichment process controls and ancillary
processes, and other safety aspects that apply to the overall safety of the facility,
including NCS control;

2. Bachelor's degree (or equivalent) in an engineering or scientific field; and

3. Ten years of responsible nuclear experience.

The minimum requirements for an NCS member of the Safety Review Committee related to
NCS are: '

1. Academic degree in an engineering or physical science field;

2. Five years technical experience; and

3. Three years related directly to NCS, which is included in the 5 years of technical
experience.

The minimum requirements for a Health, Safety, and Environment Manager related to NCS are:
1. Bachelor's degree (or equivalent) in an engineering or scientific field;

2. Five years of responsible nuclear experience in Health, Safety, and Environment or
related disciplines; and

3. One year of direct experience in the administration of NCS Evaluations and NCS
Analyses.
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The minimum requirements for a Criticality Safety Engineer related to NCS are:

1. Bachelor's degree (or equivalent) in an englneering or scientific field;

2. Two years experience in the implementatloh of an NCS program;A

3. Two' years nuclear industry expenence ln NCS

4. Understandlng and experience in the appllcatlon and drrectlon of NCS programs, and
5. Successful completion of a training program, appllcable to the scope of operations, in

the physics of criticality and in associated safety practices.

In addition, should a change to the facility require an NCS Evaluation or an NCS Analysis, then
the person who would do that NCS Evaluatron or NCS Analysrs must meet the following
minimum requirements:

1. Possess the equivalent qualifications of a Criticality Safety Engineer; and
2. Have 2 years of experience performing NCS Analyses and implementing NCS
programs.

The minimum requirement for the Shift Crew is for a Criticality Safety Engmeer to be able to be
contacted by the Shift Manager to respond to any routine request or emergency condition.

The minimum requirement for the NCS staff i is the same as fora Crltlcahty Safety Engmeer

The applicant will implement the intent of the admmlstratrve practuces for NCS, as contalned in :
Section 4.1.1 of ANSI/ANS-8.1 (ANSI/ANS, 1998a). Also, a policy will be established whereby,
“Personnel must report defective NCS conditions and perform actions only in accordance with
written, approved procedures. Unless a specific procedure deals with the situation, personnel
must report defective NCS conditions and take no actlon until the situation has been evaluated .
and recovery procedures provrded " . .

Regarding the specific acceptance criteria m Sectron 5 4 3 2 of NUREG 1520 (NRC 2002) for
NCS administration, the applicant: :

. " Identified functional responsrbllmes expenence and qualrflcatron of personnel
responsible for NCS;

. - Committed to ANSI/ANS-8.1, "Nuclear Criticality Safety in Operations with Fissionable
‘Materials Outside Reactors” (ANSI/ANS,1988a), ANSI/ANS-8.1, "Nuclear Criticality -
Safety in Operations with Fissionable Materials Outside Reactors" (ANSI/ANS, 1998a), .

- and ANSI/ANS-8.19, “Administrative Practices for Nuclear Crmcallty” (ANSl/ANS
1996b) as they relate to NCS admlnlstratlon ' , )

. Commltted to’ |mplement the mtent of the admlmstratlve practlces for NCS as contarned
"~ in Section 4.1.1 of ANSI/ANS-8.1.(ANSI/ANS, 1998a), which is to use personnel, skilled
in the interpretation of data pertinent to NCS and familiar with the operation of the
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facility, as a resource in NCS management decisions and the specialists should be
independent of operations supervision;

. Committed to provide NCS postings in areas, operations, work stations, and storage
locations;
. Committed to the establish the following policy: “Personnel must report defective NCS

conditions and perform actions only in accordance with written, approved procedures.
Unless a specific procedure deals with the situation, personnel must report defective
NCS conditions and take no action until the situation has been evaluated and recovery
procedures provided;” and

. Committed to staff the NCS program with suitably trained personnel and to provide
sufficient resources for its operation.

5.3.4.3 NCS Organization and Administration Conclusion

Based on its review of the information provided, the staff concludes that the applicant has
described an adeqguate NCS organization and associated administration to meet the
requirements of 10 CFR 70.22(a)(6).

5.3.5 NCS Management Measures

In Chapters 3 and 11 of the SAR (LES, 2005a), the applicant described how it meets the NCS
management measures acceptance criteria.

Additional information about training and procedures is in Sections 5.3.2 and 5.3.4 of this SER.
Specific information about training for the NCS criticality accident alarm system is in Section
5.3.6 of this SER.

In Section 3.0.3 of the SAR (LES, 2005a), the applicant identified that management measures
are functions that will be applied to IROFS and will be applied to any items that may affect the
function of IROFS. Management measures will be applied to particular structures, systems,
equipment, components, and activities of personnel and may be graded commensurate with the
reduction of the risk. Management measures will ensure that those structures, systems,
equipment, components, and activities of personnel within the identified IROFS boundary are
designed, implemented, and maintained, as necessary, to ensure that the IROFS are available
and reliable to perform their intended function, when needed to comply with the performance
requirements of 10 CFR 70.61.

In Section 11.1 of the SAR (LES, 2005a), the applicant identified that, for any change [i.e., new
design or operation, or modification to the facility, or modification to activities of personnel
(e.g., site structures, systems components, computer programs, processes, operating
procedures, management measures)], that involve or could affect uranium on site, an NCS
Evaluation and, if required, an NCS Analysis, will be prepared and approved. Before
implementing the change, it will be determined that the entire process will be subcritical with an
applicable margin for safety under both normal and credible abnormal conditions. Each
modification will also be evaluated and documented for radiation exposure to minimize worker
exposures. IROFS, any items that affect the function of an IROFS, and, in general, items
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required to satisfy regulatory requirements, will be designated as Quality Level 1. NCS
Analyses and NCS Evaluations will be captured in the document control and records
management procedures. During design, configuration control for NCS is accompllshed
through the use of procedures for controliing design, including preparation, review (including -
interdisciplinary review and preparation of NCS Analyses and NCS Evaluations, as appllcable)
and design verification (where appropriate), approval, release, and distribution for use.

In Section 11.2 of the SAR (LES, 2005a), the applicant identified that maintenance procedures
involving IROFS will have: (a) corrective and preventive maintenance; (b) functional testing
after maintenance; and (c) surveillance/monitoring maintenance activities. For new procedures,
or work activities that involve or could affect uranium on site, an NCS Evaluation (and, if -
required, an NCS Analysis) will be prepared and approved. : ,

In Section 11.3 of the SAR (LES, 2005a), the applicant identified that all persons under the
supervision of facility management, including contractors, must participate in the General
Employee Training and that training encompasses nuclear safety training. Nuclear safety .
training programs will be established for the various types of job functions commensurate with
the NCS responsibilities associated with each position. That training will be hlghllghted to .
stress the high level of importance placed on the NCS of protecting the worker. Those training
sessions covering NCS will be conducted on a regular basis and will include principles of NCS.
NCS training for personnel associated with fissile material operations outside reactors, where
potential exists for an inadvertent criticality, will be in accordance with ANSI/ANS-8.20
(ANSI/ANS, 1991). :

In Section 11.4 of the SAR (LES, 2005a), the applicant identified that all activities involving
licensed materials or IROFS will be conducted in accordance with approved procedures
Procedures will be used to control activities to ensure that the activities are carried out in a safe
manner and in accordance with regulatory requirements. The facility training program will train
the required personnel in the use of the latest operatmg procedures. Administrative procedures
will be used to perform activities that support processing operatlons including NCS. -
Procedures will be established and implemented for NCS in accordance with ANSI/ANS-8.19
(ANSI/ANS, 1996b). The NCS procedures will be written such that no single, inadvertent
departure from a procedure could cause an inadvertent criticality. NCS postings at the facility
will be established that identify administrative controls applicable and appropriate to the activity
or area in question. NCS procedures and postings will be controlled by procedure to ensure
that they are maintained current. For proposed procedure changes having a potential impact
on NCS, an NCS Evaluation, and, if required, an NCS Analysis, will be performed.: Any
necessary controlled safety parameters, limits, IROFS, management measures, or NCS
Analyses that must be imposed or revised will be adequately reflected in appropriate
procedures and/or design basis documents. A second Ciriticality Safety Engineer will
independently review changes and then the Health, Safety, and Envnronment Manager will
approve them (lf appropnate) before they go into effect. . -

In Section 11 .5 of the SAR (LES 2005a) the apphcant tdentmed that there will be a two-tlered
approach to verifying compliance to procedures and performance to regulatory requirements.
Audits will be focused on verifying compliance with regulatory requirements, procedural
requirements, and licensing commitments. Assessments will be focused on effectiveness of
activities and ensuring that IROFS and any items that affect the function of IROFS are reliable
and available to perform their intended safety functions. Audits and assessments will be
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conducted in the NCS functional area. NCS audits will be conducted and documented
quarterly, such that all aspects of the NCS program will be audited at least every 2 years. The
Operations Group will be assessed periodically to ensure that NCS procedures are being
followed and that the process conditions have not been altered to adversely affect NCS. NCS
assessments will be performed in accordance with ANSI/ANS-8.19 (ANSI/ANS, 1996b) and will
ensure that operations conform to NCS requirements. The frequency of NCS assessments will
be based on the controls identified in the NCS Analyses and NCS Evaluations and will be
conducted at least semiannually. Weekly NCS walk-throughs of UF, process areas will be
conducted and documented.

In Section 11.6 of the SAR (LES, 2005a), the applicant identified that the incident investigation
process will be a mechanism available for use by anyone at the facility for reporting
deficiencies, abnormal events, and potentially unsafe conditions or activities. NCS
requirements will be addressed when performing an incident investigation.

In Section 11.7 of the SAR (LES, 2005a), the applicant identified that records management wiil
be performed in a controlled and systematic manner to provide identifiable and retrievable
documentation, including for NCS.

In Section 11.8 of the SAR (LES, 2005a), the applicant identified that the Quality Assurance
Program and its supporting manuals, procedures, and instructions will be applicable to items
and activities designated as Quality Level 1 and Quality Level 2. The Quality Level 1 program
will be applied to those structures, systems, components, and administrative controls that have
been determined to be IROFS, items that affect the function of the IROFS, and, in general,
items required to satisfy regulatory requirements.

Regarding the specific acceptance criteria in Section 5.4.3.3 of NUREG-1520 (NRC, 2002) for
NCS management measures, the applicant:

. Committed to ANSI/ANS-8.19 (ANSI/ANS, 1996b) and ANSI/ANS-8.20, “Nuclear
Criticality Safety Training” (ANSI/ANS, 1991), as they relate to training;

. Committed to provide training to all personnel to recognize the criticality accident alarm
system signal and to evacuate promptly to a safe area;

. Committed to provide training regarding the policy that: “Personnel must report
defective NCS conditions and perform actions only in accordance with written, approved
procedures. Unless a specific procedure deals with the situation, personnel must report
defective NCS conditions and take no action until the situation has been evaluated and
recovery procedures provided.”;

. Committed to ANSI/ANS-8.19 (ANSI/ANS, 1996b), as it relates to procedures and to the
policy that no inadvertent departure from a procedure could cause an inadvertent
criticality;

. Committed to ANSI/ANS-8.19 (ANSI/ANS, 1996b), as it relates to audits and
assessments;
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. Committed to conduct and document weekly NCS walk-throughs of UF; process areas;
and

. Committed to NCS audits to be conducted and documented quarterly, such that all
* aspects of the NCS program, mcludrng management measures, will be audited at least
every 2 years .

Based on its review of the mformatlon provided, the staff ‘concludes that the applicant has
described adequate NCS management measures to meet the requirements of 10 CFR
70.62(d).

5.3.6 NCS Program

The NCS program includes the commrtments and descnptrons of how to meet those
commrtments to prevent an madvertent crmcahty and to respond to an inadvertent criticality.

In Chapters 3 and 5 of the SAR (LES 2005a) and the ISA Summary (LES, 20050) the
applicant described the NCS program, which included descriptions in the following areas:

(1) NCS methodologies and technical practlces (2) NCS criticality accident alarm system, .

(3) NCS subcriticality of operations and margin of subcriticality for safety, (4) NCS baseline .
design criteria, (5) NCS in the integrated safety analysis (ISA) program and the ISA Summary,
and (6) additional NCS program commitments.

5.3.6.1 NCS Methodologies and Technical Practices

In Section 5.1 of the SAR (LES, 2005a), the applicant identified that the facility will be designed, ‘
constructed, and operated, such that an inadvertent criticality will be prevented. NCS atthe - - !
facility will be assured by designing the facility, systems, and components with safety margins, -
such that safe conditions are maintained under normal and credible abnormal conditions.

In Section 5.1.1 of the SAR (LES, 2005a), the applicant committed to the double contingency
principle, as stated in ANSI/ANS-8.1 (ANSI/ANS, 1998a), which is that “Process designs should
incorporate sufficient factors of safety to require at least two unlikely, mdependent and
concurrent changes in process conditions before a crltlcallty accident is possible.” Each -
process that has accident sequences that could result i inan inadvertent criticality at the facrhty
will meet the double contmgency pnncrple B 4 . R

In Section 5.1.3 of the SAR (LES 2005a), the appllcant identified that process operatrons will
require the establishment of NCS limits.. The facility UF, systems will involve mostly gaseous --
operations. These operations will be carried out under reduced atmospheric conditions .-
(i.e., vacuum) or at slightly elevated pressures, not’ exceeding three atmospheres. Within the
Separatlons Building, significant accumulations of enriched UF, could reside only in the Product
Low-Temperature Take-off Stations, Product Liquid Sampling Autoclaves, Product Blending
System, and the UF; Cold Traps. Except for the UF Cold Traps, all of these will contain the
UF; in Type 30B or Type 48Y cylinders. All these significant accumulations will be within
enclosures protecting them from water ingress. The facility design will minimize the possibility -

of accidental moderation (e.g., ‘water or hydrogen) by eliminating direct water contact with these:
cylinders of accumulated UFs.  In addition, the facility’s procedural controls for enriching the UF
will assure that it does not become unacceptably hydrogen-moderated while in process. The :
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facility’s UF systems’ operating procedures will contain measures against the loss of
moderation control, according to ANSI/ANS-8.22 (ANSI/ANS, 1997c).

in Section 5.1.4 of the SAR (LES, 2005a), the applicant identified that each portion of the
facility, system, or component that may possibly contain enriched uranium will be designed with
NCS as an objective. Where there will be significant in-process accumulations of enriched
uranium as UF;, the facility design will include multiple features to minimize the possibilities for
breakdown of the moderation control limits. These features will eliminate direct ingress of water

to product cylinders while in-process.

Table 5.3-1 provides the safety criteria (i.e., parameter, critical value, safe value, and safety
factor) for uniform aqueous solutions of enriched UO,F, for the facility, assuming a single
component and 6.0 wt percent U-235 enrichment. In the table, the term safety factor means
the ratio between the safe value and the critical value and the term k,; means the effective
neutron multiplication factor. k.4 represents the neutron production rate relative to the neutron
loss rate. Therefore, the critical value - when k., is one - represents the point at which an
inadvertent criticality (i.e., nuclear chain reaction) occurs. When k. is less than one, the
system is subcritical. NRC reviewed the ‘Critical Value’ in the Table 5.3-1 for 6.0 wt percent
against the values in ANSI/ANS-8.1 (ANSI/ANS, 1998a) at 5.0 and 10.0 wt percent. By using

knowledge, experience, and best estimate for interpolation, NRC determined that the

applicant’s values in Table 5.3-1 are consistent with the values in ANSI/ANS-8.1 (ANSI/ANS,

1998a).
Table 5.3-1
Safety Criteria

Parameter Critical Value Safe Value Safety

(ke = 1.0) (k. = 0.95) Factor
Volume 24 L (6.3 gal.) 18 L (4.8 gal.) 0.75
Cylinder Diameter 24.4cm(9.61in.) 21.9cm (8.6in.) 0.90
Slab Thickness 11.5cm (4.5in.) 9.9cm (3.91in.) 0.86
Water Mass 15.4 kg (34.0 Ib) 11.5 kg (25.4 Ib) 0.75
Areal Density 9.5 g/cm?® (19.5 7.5 g/lem? (15.4 0.79

Ib/ft?) lb/ft?)

Uranium Mass with no double batching | 27 kg (59.5 Ib) 19.5 kg (43.0 Ib) 0.72
Uranium Mass with double batching 27 kg (59.5 Ib) 12.2 kg (26.9 Ib) 0.45

Table 5.3-2 shows how the above safety criteria for single components will be specifically
applied at the facility (i.e., building/system/component, control mechanism, safety criteria) to

prevent an inadvertent criticality, assuming 6.0 wt percent U-235 enrichment, which is

conservative, because the facility will be limited to 5.0 wt percent U-235 enrichment, except for
the Contingency Dump Trap System that will be limited (based on physics) to 1.5 wt percent U-

235.
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Table 5.3-2

Appllcatlon of Safety Criteria

Building, System, or Component Control ‘A ~ Safety ,Cr‘iteria—_’."
Mechanism

Enrichment Enrichment 6.0 wt percent U-235
Centrifuges Diameter <21.9cm (8.6in.)
Product Cylinders (SOB) Moderation Hydrogeh < 0.95kg (2.69 Ib)
Product Cylinders (48Y) | Moderation [ Hydrogen < 105 kg (2.31 Ib)
UF; Piping Diameter <21.9cm (8.6in.)
Chemical Traps Diameter <21:.9¢cm (8.6 ih.) .
Product Cold Trap Diameter |<21.9cm(8.6in.)
Contingency Dump System Traps Enrichment < 1.5 wt percent U-235
Tanks Mass - - <12.2kg U (26.9 b U)
Feed Cylinders _ Enrichment - | < 0.72 wt percent U-235
Uranium Byproduct Cylinders Enrichment < 0.72 wt percent U-235
UF, Pumps (first stage) Not Applicable | Safe, by explicit calculation
UF, Pumps (second stage) Volume <180L(4.8gal) =~
Individua! Uranic Liquid Containers (e.g., . | Volume <18.0L (4.8 gal)
Fomblin Qil Bottle, Laboratory Flask, Mop ' ’
Bucket)- .
Vacuum Cleaners Oil Containers Volume <18.0L (4 8 gal. )

In Section 5.2.1.2 of the SAR (LES, 2005a), the apphcant described the process that was used
to identify the margin of subcriticality for safety when doing calculations to demonstrate safety -
(i.e., not scoping calculations) for normal and credible abnormal conditions. The K,y equation
that the applicant used for those calculatxons is: Koy = Keye + 3045 < 0.95. The applicant used
the MONKB8 Monte Carlo computer program (AEAT, 1998) to calculate neutron multiplication to

ascertain the k.4 values.

In Section 5.1.2 of the SAR (LES, 2005a), the applicant identified that the major coritrolling
safety parameters to be used in the facility will be enrichment control, geometry control,
moderation control, or limitations on the mass as a function of enrichment.” In addition,
reflection, interaction, and heterogeneous effects are important parameters that willbe”
considered and applied. NCS Evaluations and NCS Analyses will be used to identify the
significant safety parameters affected within a particular system.  All assumptions relating to
process, equipment, material function, and operation, including credible abnormal conditions,
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will be justified, documented, and independently reviewed. Where possible, passive
engineered controls will be used to ensure NCS.

In Section 5.1.1 of the SAR (LES, 2005a), the applicant committed to the following elements
related to NCS methodologies and technical practices in the NCS program:

. Adherence to the double contingency principle, as stated in ANSI/ANS-8.1 (ANSI/ANS,

1998a);
. Safety parameters will be established and procedures will be established;
. The NCS program structure will be provided, including definition of the responsibilities

and authorities of key program personnel;

. The NCS methods and technical practices will be kept applicable to current
configuration by means of the configuration management function and the NCS program
will be upgraded, as necessary, to reflect changes in the ISA or NCS methodologies and
to modify operating and maintenance procedures in ways that could reduce the
likelihood of occurrence of an inadvertent criticality;

. The NCS program will be used to establish and maintain NCS safety limits and NCS
operating limits for IROFS in nuclear processes and there is a commitment to maintain
adequate management measures, to ensure the availability and reliability of the IROFS;

. NCS postings will be provided and maintained current;
. NCS emergency procedure training will be provided,;

. The NCS baseline design criteria requirements in 10 CFR 70.64(a)(9) will be adhered to
(i.e., see Table 5.3-2, “Application of Safety Criteria”);

. The NCS program will be used to evaluate modifications to operations, to recommend
process parameter changes necessary to maintain the safe operation of the facility, and
to select appropriate IROFS and management measures;

. The NCS program will be used to promptly detect NCS deficiencies by means of
operational inspections, audits, and investigations and deficiencies will be entered into
the corrective action program so as to prevent recurrence of unacceptable performance
deficiencies in IROFS, NCS functions, or management measures;

. NCS program records will be retained as described in Section 11.7 of the SAR (LES,
2005a); and
. NCS training will be provided to individuals who handle nuclear material at the facility

based on the training program described in ANSI/ANS-8.20 (ANSI/ANS, 1991) and the
training program will be developed and implemented with input from the NCS staff,
training staff, and management. The training will focus on the following:
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Appreciation of the physrcs of NCS;

> Analysis of jobs and tasks to determine what a worker must know to perform
NCS tasks efficiently; and
» _ .. Design and development of learning objectives, based on the analysis of jobs

and tasks, that reflect the knowledge, skllls and abrlmes needed by the worker. -

In Section 5.1.1 of the SAR (LES, 2005a) the applicant commrtted to the following general NCS
philosophy: (1) to prevent accidental uranium enrichment excesses; (2) to provide geometncal '
safety, when practical; (3) to provide for moderation control within the UF, processes; and (4) to
impose mass limits on containers of aqueous, solvent-based, or acid solutions containing
uranium. Interaction control will provide for safe movement and storage of components. In
addition, facility and equipment features will assure prevention of excessive enrichment.”

In Section 5.1.1 of the SAR (LES, 2005a), the applicant described that the facility will be divided
into six distinctly separate Assay Units (i.e., Cascade Halls) with no common UF6 piping. UF; -
blending will be done in a physically separate portron of the facility. Process piping, individual -
centrifuges, and chemical traps, other than the Contingency Dump Chemical Traps, Wl|| be safe
by limits placed on their diameters. Product cylinders will rely on uranium enrichment,
moderation control, and mass limits, to protect agalnst the possibility of an inadvertent cntrcallty
Liquid effluent collection tanks that hold uranium in solution will be mass-controlled because
none will be geometrically safe. ,

In Section 5.1 2 of the SAR (LES 2005a), the apphcant identified that the major controlling - -
safety parameters to be used in the facility will be enrichment control, geometry control '
moderation control, or limitations on the mass as a function of enrichment. 'In addition,”
reflection, interaction, and heterogeneous effects will be important parameters that willbe -
considered and applied where appropriate in NCS Analyses. NCS Evaluations and NCS
Analyses will bé used to identify the significant safety parameters affected withina particular
system. All assumptions relating to process, equipment, material function, and operation,
including credible abnormal conditions, will be justified, documented, and mdependently
reviewed. Where possible, passive engineered controls will be used to ensure NCS.

Other than the Type 30B Cylmders Type 48Y Cylinders, frrst-stage UF, Pumps and
Contingency Dump Chemical Traps, all Separation Plant components that handle enriched UF,
will be safe by favorable geometry, to preciude an inadvertent criticality. A centrifuge array will
use a probability argument with multiple operational procedure barriers to demonstrate NCS. A
product cylinder will be safe by total moderator or hydrogen«to—uranlum (H/U) ratio control, as
appropnate to preclude an inadvertent cntlcahty In the Technical Services Building, NCS for
uranium loaded liquids will be ensured by limiting the mass of tiranium in‘any single tank to less
than or equal to 12.2 kg U (26.9 Ib U) to preclude an inadvertent criticality. ‘Individual liquid
storage bottles will be safe by volume to preclude an inadvertent criticality. -Interaction in
storage arrays will be accounted for to preclude an madvertent crmcalrty
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The control safety parameters to be applied to the facility are as follows:
Enrichment

Enrichment will be controlled to limit the wt percent U-235 within any process, vessel, or
container. The Contingency Dump System will have a maximum enrichment of 1.5 wt percent
(based on physics), but all other locations in the facility will have a maximum enrichment of
5.0 wt percent. As an added non-quantified conservatism, even though those parts of the
facility will be limited to a maximum enrichment of 5.0 wt percent, NCS will be analyzed at

6.0 wt percent.

Geometry/Volume

Geometry/volume control may be used to ensure NCS within specific process operations or
vessels and within storage containers. When performing calculations to determine safety, the
geometry/volume limits will be chosen to ensure that: k.4 = k. + 30, < 0.95. The favorable
geometry/favorable volume safe values for control define the characteristic dimension of
importance for a single unit such that NCS will not dependent on any other parameter,
assuming an enrichment of 6.0 wt percent.

Moderation

Water and oil will be the moderators considered at the facility. The only system where
moderation will be used as a control parameter is in the Product Cylinders. Moderation control
will be established consistent with ANSI/ANS-8.22 (ANSI/ANS, 1997c) and will incorporate the
criteria below:

. Controls will be established to limit the amount of moderation entering the cylinders;

o When moderation is not considered a control parameter, either optimum moderation or
worst-case H/U ratio will be assumed when performing the NCS Analysis; and

o When moderation is the only parameter used for NCS control, the following additional
criteria will be applied that will assure that at least two independent controls would have
to fail before an inadvertent criticality is possible:

> Two independent controls will be established and used to monitor and limit
uncontrolled moderator before returning a cylinder to production, thereby limiting
the amount of uncontrolled moderator from entering a system to an acceptable
limit; and

> The NCS Evaluation of the cylinders under moderation control will include the
establishment of limits for the ratio of maximum moderator-to-fissile material for
both normal and credible abnormal conditions and the NCS Analysis will be
supported by parametric studies.

Mass

Mass control may be used to limit the quantity of uranium within specific process operations,
vessels, or storage containers. Mass control may be used on its own or in combination with

5-18




other control methods. Analysis or sampling (using instrimentation) will be employed to verify
the mass of the material. Conservatrve admlnrstratlve Ilmlts for each operatlon Wlll be specmed
in operating procedures. ‘ - i :

Whenever mass control is established for a contamer records wrll be maintained for mass
transfers into and out of the container. Establishment of mass limits for a container will involve
consideration of potential moderation, reflection, geometry, spacing, and enrichment.  The NCS
Evaluation will consider normal and credible abnormal conditions for determination of the -
operating mass limit for the container and the definition of subsequent controls necessary to
prevent reaching the safety limits. When only administrative controls are used for mass- -
controlled systems, double batchlng will be assumed in the NCS Analysis, whrch sets amore
conservative limit. 4 :

Reflection

Reflection will be considered when performing NCS Evaluations and NCS Analyses. The
possibility of full-water reflection was considered, but the layout of the facility will be a very open
design and so it is not credible that those vessels and facility components requiring NCS control
could become flooded from a source of water within the facility. In addition, neither automatic
sprinkler nor standpipe and hose systems will be provided in the Technical Support Building,
Separation Buildings, Blending and Liquid Sampling Areas, Cylinder Receipt and Dispatch
Building, Centrifuge Assembly Burldmg, and Centrifuge Post Mortem Areas. Therefore, full-
water reflection of vessels will be’ discounted. For conservatism, some NCS Analyses will be
performed using full-water reflection. Partial reflection of 2.5 cm (0.984 in.) of water will be
assumed where limited moderating materials may be present (e.g., human beings). Since
concrete can be a more efficient reflector than water; it will be modeled in NCS Analyses where
it is present. When moderation control is identified in the ISA Summary, it will be established
within the gurdehnes of ANSI/ANS-8.22 (ANSI/ANS, 19970)

Interaction

NCS Evaluations and NCS Analyses will consider the potential effects of interaction. ‘A non-
interacting unit is defined as a unit that is spaced an approved distance from other units such
that the multiplication of the subject unit is not increased. Units may be considered non-
interacting when they are separated by more than 60 cm (23.6 in.). [f units are considered
interacting, then an NCS Analysis will be performed to determine individual unit multiplication
and array interaction using the Monte Carlo computer code MONK8A to ensure that

Kett = Keaie + 30,1 < 0.95. : - S

In Section 5.2.1.4 of the SAR (LES, 2005a), the applicant indicated that NCS will be evaluated
for the design features of the facility system or component and for the operating practices that
relate to maintaining NCS. The NCS Analysis of individual systems or components and their
interaction with other systems or components containing enriched uranium will be performed to
assure that the NCS criteria are met. The NCS Analyses and Table 5.3-1, “Safety Criteria,”
provide a basis for the facility design and for NCS hazards identification performed as part of
the ISA process Each portion of the facility, system, or component that may possrbly contarn
enriched uranium will be desrgned wnth NCS as an objectlve T 2

5-19:



The facility will be designed and operated in accordance with the parameters in Table 5.3-2,
“Application of Safety Criteria.” The applicant provided a general description of the elements of
an NCS Analysis. During the design phase of the facility, a qualified Criticality Safety Engineer
will perform the NCS Analysis and a second qualified Criticality Safety Engineer will
independently review it. During the operation of the facility, a qualified Criticality Safety
Engineer will perform the NCS Analysis, a second qualified Criticality Safety Engineer will
independently review it, and the Health, Safety, and Environment Manager will approve it (if
appropriate) before it goes into effect.

In Section 5.2.1.5 of the SAR (LES, 2005a), the applicant indicated that the facility NCS
Analyses will be performed using the methods and assumptions in Section 5.2.1.4 of the SAR
(LES, 2005a) and that NCS Analyses will be performed in order to demonstrate compliance with
the following criteria:

. Methods will be validated and used only within demonstrated acceptable ranges;

. NCS Analyses will adhere to ANSI/ANS-8.1 (ANSI/ANS, 1998a), as it relates to analysis
methods;

. Compliance with the intent of the validation report statement in NRC Regulatory Guide
3.71 (NRC, 1998), including that it applies to ANSI/ANS-8.1 (ANSI/ANS, 1998a), which
states that the applicant should demonstrate: (1) the adequacy of the margin of safety
for subcriticality, by assuring that the margin is large compared to the uncertainty in the
calculated value of k. (2) the calculation of k4 is based on a set of variables whose
values lie in a range for which the method used to determine k.4 has been validated; and
(3) trends in the bias support the extension of the method to areas outside the area or
areas of applicability;

o A specific reference to (including date and revision number), and summary description
of, either a manual or a documented, reviewed, and approved validation report for each
methodology, will be included. Any change in the reference manual or validation report
will be reported to NRC by letter;

e The reference manual and documented reviewed validation report will be kept at the
facility; '
. The reference manual and validation report will be incorporated into the configuration

management program;

. NCS Analyses will be performed in accordance with the methods specified and
incorporated into the configuration management program;

. The NCS methods and technical practices in Section 5.4.3.4 of NUREG-1520 (NRC,
2002) will be used to evaluate NCS accident sequences in operations and processes;

o The acceptance criteria in Section 3.4 of NUREG-1520 (NRC, 2002), as they relate to
the identification of NCS accident sequences; consequences of NCS accident
sequences; likelihoods of NCS accident sequences; and descriptions of IROFS for NCS
accident sequences, will be utilized;
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. The applicant will use NCS controls and controlled safety parameters to assure that,
_under normal and crediblé abnormal conditions, all nuclear processes are subcntlcal
mcludrng use of an approved margrn of subcntrcalrty for safety 2

. As stated in ANSI/ANS-8.1 (ANSl/ANS 1998a) process specrtlcatlons will lncorporate .
margins to protect against uncertainties in process vanables and against a lrmlt berng
accrdentally exceeded,; :

e " ANSVANS-8.7 (ANSI/ANS, 1998b) asit relates to the requnrements tor subcntlcalxty of '
operations, margin of subcriticality for 'safety, and selection of controls requrrements in
10 CFR 70.61(d), will be used

° ANSI/ANS-8.10 (ANSl/ANS 1988b), as it relates to the determination of consequences
of NCS accidents, as modified by NRC Regulatory Guide 3.71 (NRC 1998), will be
used;

. if admnnlstratlve k.y margins for normal and credible abnormal condmons are used then
NRC pre-approval of the administrative marglns will be sought .

. Subcritical fimits for k.4 calculations such that: k. subcntrcal = 1.0 - bias - margin,
where the margin includes adequate allowance for uncertarnty in the method data, and B
bras to assure subcntlcalrty, will be used; : -

. Studies to correlate the change in a value of a controlled parameter and |ts ke,, value wnll '
. be performed. The studies will include changing the value of one controlled parameter :
and determrnmg its effect on another controlled parameter and ke,,, : ‘ A

. The double contingency principle wrll be used in determlmng NCS controls and NCS
IROFS; and . o

. Acceptance criteria in Section 3.4 of NUREG-1520 (NRC, 2002), as they relateto -
subcriticality of operations and margin of subcriticality for safety, will be utilized. That is:.

" “For nuclear criticality accident sequences, the method evaluates compliance
with 10 CFR 70.61(d). That is, even in a facility with engineered features to limit
the consequences of nuclear criticalities, preventive control(s) must be in place

" that are sufficient to ensure that the likelihood of criticality is controlled to be

~ ‘highly unlikely.” A moderately higher standard of likelihood may be permitted in
preventing such events, consistent with ANSI/ANS Standard 8.10 [(ANSI/ANS,
1988b)]. In particular, criticality cannot result from the failure of any single
IROFS. In addition, potential criticality accidents must meet an [NRC] approved -

“ margrn of subcntlcahty for safety. - Acceptance criteria for such margins are
reviewed as programmatic commitments, but the ISA methods must consider
and the ISA Summary must document the actual magnitude of those margins
when they are part of the reason why the postulated accudent sequence resultmg

in'e cntlcalrty i highly unlrkely . _ N R .

In Sectlon 5.2.1.6 of the SAR (LES 2005a) ‘the applrcant mdlcated that the NCS Evaluatron
process will be in accordance with ANSI/ANS-8.19 (ANSI/ANS, 1996b). For any change
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[i.e., new design or operation, or modification to the facility, or modification to activities of
personnel (e.g., site structures, systems, components, computer programs, processes,
operating procedures, management measures)] that involves or could affect uranium, an NCS
Evaluation will be prepared and approved. Before implementing the change, it will be
determined that the entire process will be subcritical, with an approved margin of safety under
both normal and credible abnormal conditions. [f this condition cannot be demonstrated with
the NCS Evaluation, then either a new or revised NCS Analysis will be generated that meets
the criteria, or the changes will not be made. The NCS Evaluation will determine and explicitly
identify the controlled safety parameters and associated limits on which NCS depends, assuring
that no single inadvertent departure from a procedure could cause an inadvertent criticality and
that the safety basis of the facility will be maintained during the lifetime of the facility. The NCS
Evaluation will ensure that all potentially affected uranic processes will be evaluated to
determine the effect of the change on the safety basis of the process, including the effect on
bounding process assumptions, the effect on the reliability and availability of NCS controls, and
the effect on the NCS of connected processes. The NCS Evaluation process will involve a
review of the proposed change, discussions with the subject matter experts to determine the
processes that need to be considered, development of the controls necessary to meet the
double contingency principle, and identification of the assumptions and equipment (e.g.,
physical controls and/or management measures) needed to ensure NCS.

The applicant provided a general description of the elements of an NCS Evaluation. The NCS
Evaluation will be performed and documented by a qualified Criticality Safety Engineer.
Engineering judgment of the qualified Criticality Safety Engineer will be used to ascertain the
NCS impact of the proposed change. The basis for this judgment will be documented with
sufficient detail in the NCS Evaluation to allow the independent review by a second qualified
Criticality Safety Engineer to confirm the conclusions of the judgment of results. After the NCS
Evaluation is completed and documented and the independent review by the second Criticality
Safety Engineer is performed and documented, the Health, Safety, and Environment Manager
will approve it (as appropriate) before it goes into effect.

In Section 5.2.1.7 of the SAR (LES, 2005a), the applicant identified that the facility NCS
Evaluations will be performed according to the following criteria:

. NCS Evaluations will be performed in accordance with the procedures specified and
incorporated in the configuration management program;

. NCS methods and technical practices in Sections 5.4.3.4.1(10)(a), (b), (d), and (e) of
NUREG-1520 (NRC, 2002), will be used to evaluate NCS accident sequences in
operations and processes;

. Acceptance criteria in Section 3.4 of NUREG-1520 (NRC, 2002), as they relate to:
identification of NCS accident sequences, consequence of NCS accident sequences,
likelihood of NCS accident sequences, and descriptions of IROFS for NCS accident
sequences, will be utilized;

o NCS controls and controlled parameters to assure that, under normal and credible

abnormal conditions, all nuclear processes are subcritical, including use of an approved
margin of subcriticality for safety, will be used;
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The double contmgency principle will be used in determlmng NCS controls and NCS
IROFS; and

Acceptance criteria in Section 3.4 of NUREG-1520 (NRC, 2002), as they relate to
subcrmcalrty of operations and margin of subcrmcallty for safety, wrll be utilized. That is:

“For nuclear criticality accident sequences, the method evaluates compliance
with 10 CFR 70.61(d). That is, even in a facility with engineered features to limit
the consequences of nuclear criticalities, preventive control(s) must be in place
"that are sufficient to ensure that the likelihood of criticality is controlled to be
‘highly unlikely.” A moderately higher standard of likelihood may be permitted in
. preventing such events, consistent with ANSI/ANS Standard 8.10 [(ANSI/ANS,
1988b))." In particular, criticality cannot result from the failure of any single
IROFS. In addition, potential criticality accidents must meet an [NRC] approved
margin of subcriticality for safety. Acceptance criteria for such margins are
" . reviewed as programmatic commitments, but the ISA’ methods must consider
~and the ISA Summary must document the actual magnitude of those margins
when they are part of the reason why the postulated accrdent sequence resulting
in criticality is hlghly unlikely.”

Regarding the specific acceptance criteria in Sectlons 5.4.3.4. 1 and 5 4.3.4.2 of NUREG-1520
(NRC, 2002) for NCS methodologles and technrcal practrces the appllcant

For NCS Methodologies:

Committed to appropriately apply NCS coritroll_ed parameters;

Committed to appropriately determine NCS limits on lROFS;

Committed to use acceptable methodologies to perform NCS Analyses and NCS

Evaluatlons

Committed to establish NCS limits on controls and controlled parameters to ensure an
adequate margm of subcntlcalrty for safety, '

Committed to use validated methods to develop NCS limits to ensure that they are
within acceptable ranges, by utilizing both appropriate assumptions and acceptable
computer codes;

Committed to promptly detect an inadvertent criticality to ensure that radiation
exposures to workers are mlmmlzed

U

.A Committed to ANSI/ANS-8. 1 (ANSI/ANS 1988a) and ANSI/ANS 8.1 (ANS|/ANS 1998a)

as they relate to NCS methodologres

Committed to the intent of the valldatron report statement rn NRC NCS Regulatory
Guide 3.71 (NRC, 1998); ' °
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Committed to include a reference to and summary description of the reference manual
or validation report for each methodology that will be used in each NCS Analysis and
NCS Evaluation;

Committed to have, at the facility, the reference manual or documented, reviewed, and
approved validation report for each methodology that will be used in each NCS Analysis
and NCS Evaluation;

Committed to incorporate each reference manual or documented, reviewed, and
approved validation report for each methodology, including the assumptions used, into
the configuration management program; and

Committed to perform NCS Analyses and NCS Evaluations in accordance with the
following principles:

> NCS safety limits, NCS operating limits, and limits on NCS controlled parameters
will be established assuming credible optimum conditions, unless specified
controls are implemented to control the limit to a certain range of values;

> NCS safety limits, NCS operating limits, and limits on NCS controlled parameters
will be derived from the NCS Analyses and NCS Evaluations;

> NCS safety limits, NCS operating limits, and limits on NCS controlled parameters
will be based on the proper application of the NCS methodology to the process;

> NCS operating limits will be derived from NCS safety limits by taking into

consideration changes in operating parameters to ensure processes will remain
subcritical under both normal and credible abnormal conditions;

> NCS operating limits will establish sufficient margins of safety for processes and
take into consideration the variability and uncertainty in processes and the NCS
subcritical limits;

> NCS safety limits will establish sufficient margins of safety for processes and
take into consideration the variability and uncertainty in processes and the NCS
operating limits;

> The margin of subcriticality for safety for a process should be relative compared
to the calculated value of k.4; and
> The k4 will be calculated from a set of variables whose vaiues lie in a range for

which the validity of the NCS methodology will have been demonstrated.

For NCS Technical Practices:

Committed to the policy that no single credible event or failure can result in an
inadvertent criticality;

Committed to the following general statements about controis: (1) the preferred use of
passive engineered controls to ensure NCS, and (2) the order of preference for NCS
controls will be passive engineered, active engineered, enhanced administrative, and
administrative;

Committed to consider heterogeneous effects when evaluating a controlled parameter;
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. Committed to perform either an NCS Analysis or NCS Evaluation for all controlled
parameters that demonstrates that during both normal and credible abnormal
conditions, the controlled parameter will be malntalned :

. Committed to mass as a controlled parameter:

When the mass is measured, instrumentation will be used.

> If double batching is physrcally possible, then the limit will be no more than
o 45 percent of the minimum critical mass; and
» _Ilf double batching is not physically possrble then the limit will be no more than
72 percent of the minimum critical mass;
o Committed to geometry as a controlled parameter: ‘
R As part of the Quallty Assurance Program and that geometry controls will be

. Quality Level 1, before beglnnlng operations; all dimensions and nuclear -
*" properties that use geometry control will be verified and the facility configuration
management program will be used to malntam the dlmensrons and nuclear

properties; :

> The margin of safety fora srngle unlt wrlI be 90 percent of the mmlmum crltlcal
... cylinder diameter; .

»  The margin of safety fora single unit will be 86 percent of the mlmmum crmcal

slab thickness. The NUREG-1520 (NRC, 2002) acceptance criteria is 85 .

percent, however, the applicant’s commitment to 86 percent is acceptable

because the overall conservatism of limiting the enrlchment to 5. 0 wt percent
" but calculatlng limits based on 6. 0 wt percent; and

g The margin of safety for a slr\gle unit will be 75 percent of the minimum crmcal
volume; »
e Committed to enrichment as a controlled parameter: A method of segregating SRR

enrichments will be used to ensure differing enrichments will not be interchanged (i.e,
Contingency Dump System will be physically llmrted to 1 5 wt percent and all other parts_
of the facuhty will be limited to 5. 0 wt percent) ' : .

. ) Commltted to reflectlon as a controlled parameter

. Committed to moderatlon as a controlled parameter to use ANSI/ANS 8 22 (ANSI/ANS
1 997c) : .

°* 'Commltted to mteractlon as a controlled parameter when mamtalnmg a physrcal

‘ separatlon between units, englneered controls to ensure a minimum spacing or o
“enhanced administrative controls will be Gsed. In addition, the structural integrity of the :
spacers or. racks should be suffrcrent for normal and credlble abnormal condmons o

Based on its review of the mformatron provrded the staff flnds the appllcant’s NCS
ethodologres and techmcal practrces to be acceptable I Tl
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5.3.6.2 NCS Criticality Accident Alarm System

In Section 5.3 of the SAR (LES, 2005a), the applicant indicated that the facility will be provided
with a CAAS, as required by 10 CFR 70.24. Areas where special nuclear material will be
handled, used, or stored in amounts at or above the 10 CFR 70.24 mass limits will be provided
with CAAS coverage. Emergency management measures are covered in the facility
Emergency Plan (LES, 2005b).

In Chapter 8 of the SAR (LES, 2005a), the applicant committed to the facility Emergency Plan
(LES, 2005b). The facility Emergency Plan (LES, 2005b) included a description of the intended
activities related to NCS, the CAAS, and what the response will be if an inadvertent criticality
occurs. No inadvertent criticality has ever occurred at a facility processing low enriched
uranium (LEU). An inadvertent criticality with low enriched uranium requires a precise
combination of conditions. The facility will include multiple design, administrative, and
engineered controls to prevent an inadvertent criticality. The Technical Services Building, three
Cascade Halls, Cylinder Receipt and Dispatch Building, Blending and Liquid Sampiing Area,
and UF; Handling Area are the only areas in the facility where an inadvertent criticality could
occur. A CAAS will be provided to detect and alarm if an inadvertent criticality occurs in an area
where uranium at or above the 10 CFR 70.24 mass limits will be handled, used, or stored. If an
inadvertent criticality were detected, then: (1) the CAAS would interface with the Plant Control
System to provide a visual and audible alarm of the CAAS and CAAS status in the Control
Room; (2) facility personnel would be alerted to evacuate the specific area, by a specific CAAS
visual and audible alarm; (3) such evacuated facility personnel would assemble immediately in
the Assembly Areas as required by the facility Emergency Plan Implementing Procedures; and
(4) emergency response and protective measures for a Site Area Emergency would be
performed because the applicant classified an inadvertent criticality as a Site Area Emergency.
Also, criticality dosimeters will be located within the facility buildings and, when recovered and
evaluated, the dosimeters will provide spectrum information to assist in reconstruction of the
inadvertent criticality event.

In Section 3.1.5 of the ISA Summary (LES, 2005¢), the applicant indicated that the facility will
be provided with a CAAS, as required by 10 CFR 70.24. Areas where special nuclear material
will be handled, used, or stored in amounts at or above the 10 CFR 70.24 mass limits will be
provided with CAAS coverage. The CAAS is designed, will be installed, and will be maintained
in accordance with ANSI/ANS-8.3 (ANSI/ANS, 1997a), as modified by Regulatory Guide 3.71
(NRC, 1998). CAAS coverage will consist of an overlapping detection layout, where ali required
covered areas will be monitored by a minimum of a pair of gamma detectors. Detectors will trip
based on both steady radiation rate and time integrated total radiation dose levels. The
detectors will have a stated trigger response of 1 milligray per hour (mGy/hr) (0.1 rad/hr) as a
gamma-radiation rate meter detector. Based on this design and the guidance provided in
Appendix B of ANSI/ANS-8.3 (ANSI/ANS, 1997a), the radius of detection must be less than
106 m (348 ft). Because of building-steel spacing and equipment arrangement, as well as a
desire to maintain a factor of two safety margin, a radius of detection of 40 m (131 ft) is used in
the design of the facility. This ensures that the CAAS is capable of detecting a criticality that
produces an absorbed dose, in soft tissue, of 0.2 Gy (20 rads) of combined neutron and
gamma radiation at an unshielded distance of 2 m (6.6 ft) from the reacting material, within 1
minute. The CAAS will be uniform throughout the facility for the type of radiation detected, the
mode of detection, the alarm signal, and the system dependability. When tripped, the CAAS
will automatically initiate a clearly audible signal in areas that must be evacuated. The CAAS
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will be provided with emergency power and is desrgned to remain operatronal durmg credlble
events or conditions, including fire, explosion, corrosive atmosphereé, or seismic shock -

(i.e., equivalent to the site-specific design-basis earthquake or the equivalent value specrfred by
the umform building code). After the CAAS is installed, whenever the CAAS is not functional,
compensatory measures will be implemented (e.g., limiting access, restricting special nuclear
material movement). Should the CAAS coverage be lost and not restored within a specmed
number of hours, the operations will be rendered safe by shutdown and quarantine, if .
necessary. Onsite guidance in this respect will be provided based on process specific
considerations that consider applicable risk trade-off of the duration of reliance on
compensatory measures versus the risk associated with process upset in shutdown Also, the
applicant provrded a diagram of criticality alarm system detector locatrons '

Regarding the specific acceptance criteria in Sectrons 3.4. 3 2(4)(c) and 5.4.3. 4 3of
NUREG-1520 (NRC 2002) for NCS criticality accrdent alarm system the appllcant

Described the method for evaluating an acceptable response of at least two detectors to

_ aninadvertent criticality at any locatron where specnal nuclear material may be handled,

used, or stored;

Provided a diagram giving the locations of all detectors relative to the potentlal locations
of special nuclear material;

Provided information supportrng the determination of the gamma and neutron emission
characteristics of the minimum credible accident of concern capable of producing the
effects specified in 10 CFR 70.24; '

Provrded information to demonstrate that the applicant’s equipment and procedures will
be adequate to ensure that specific emergency preparatlon reqwrements in

10 CFR 70. 24 will be met;

' 'Documented that the facility criticality accrdent alarm system will meet the requrrements

of 10 CFR 70.24;

E Commrtted to the ANSI/ANS 8 3 (ANSI/ANS 1997a) standard as modrfred by NRC -

NCS Regulatory Guide 3.71 (NRC 1998)

Committed to have a criticality accident alarm system that is unlform throughout the
facility for the type of radiation detected, the mode of detection, the alarm sugnal and
the system dependability;

' Commltted to have a criticality accrdent alarm system that is desrgned to remaln "

operatronal dunng credlble events;

Commrtted to have a cntlcalrty accrdent alarm system that is clearly audrble in areas that
must be evacuated or else provide alternate notification methods that are documented .

2 to be effectrve in notlfylng personnel that an evacuatlon is necessary,

Commltted to render operations safe, by shutdown and quarantrne rf necessary, in any
area where criticality accident alarm’system coverage has been lost and not restored
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within a specified number of hours, the number of hours will be determined on a
process-by-process basis, because shutting down certain processes, even to make
them safe, may carry a larger risk than being without a criticality accident alarm system
for a short time, and there will be compensatory measures when the criticality accident
alarm system is not functional;

. Committed to ANSI/ANS-8.23 (ANSI/ANS, 1997d), as they relate to NCS;
. Provided a facility Emergency Plan (LES, 2005b);

. Committed to provide fixed and personnel accident dosimeters in areas that require a
criticality accident alarm system. These dosimeters will be readily available to personnel
responding to an emergency; and

. Committed to provide emergency power for the criticality accident alarm system.

Based on its review of the information provided, the staff concluded that the applicant has
described an adequate NCS criticality accident alarm system to meet the requirements in 10
CFR 70.24 and 70.65(b)(4).

5.3.6.3 NCS Subcriticality of Operations and Margin of Subcriticality for Safety

Specific information about the commitments to ANSI/ANS Series-8 NCS standards is in Section
5.3.2 of this SER. Information that demonstrates that the applicant met the acceptance criteria
in this part of the SER are also in other parts of this section in this SER.

In Section 5.2.1 of the SAR (LES, 2005a), the applicant indicated that the MONK8A Monte
Carlo code (AEAT, 1998) was used to perform the NCS Analyses. MONKB8A has accuracy over
a wide range of applications and is distributed with a generic validation database comprising of
critical experiments covering uranium, plutonium, and mixed systems over a wide range of
moderation and reflection. However, NRC does not allow a generic vendor validation to be
used as a demonstration of meeting the regulatory requirements for NCS validation. Since
NRC staff did not accept the applicant’s generic vendor validation report, the applicant provided
a specific validation report, as discussed below and in Section 5.2.1.1 of the SAR (LES, 2005a).
In addition, by December 30, 2005, the applicant will provide NRC with a revised validation
report that meets LES' commitment to ANSI/ANS-8.1-1998 (ANSI/ANS, 1998a) and includes
details of validation that state computer codes used, operations, recipes for choosing code
options (where applicable), cross-section sets, and any numerical parameters necessary to
describe the input.

In Section 5.2.1.1 of the SAR (LES, 2005a), the applicant described the validation process.

The applicant validated the MONKB8A code with the JEF2.2 cross-section library against
experiments in the 2002 version of the International Handbook of Evaluated Criticality Safety
Benchmark Experiments (ICSBEP) (NEA, 2002). This specific application validation was
performed using the uranium solution experiments from ICSBEP. Using 36 LEU solution
experiments, the calculated k.4 was 1.0007 +/- 0.0005. In the applicant’s “MONKS8A Validation
and Verification Report” (LES, 2004), the applicant identified modifications to the descriptions of
the ICSBEP experiments that were described in the SAR (LES, 2005a). The resuits of the
validation were documented in the ISA. The MONK8A computer code and JEF2.2 cross-
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section library are wrthln the scope of the facrllty Quallty Assurance Program in Appendix A of
the SAR (LES, 2005a).

In Section 5.2.1.2 of the SAR (LES 2005a), the apphcant provrded the basrs for the k- :
equation (i.e., Koy = Keye + 30,5 < 0.95) used at the facility. The validation process establlshed a
bias by comparing calculations to measured critical experiments. With the bias determined, an -
upper safety limit (USL) was determined by usmg the followrng equation from NUREG/CR-6698
(NRC, 2001) N -

USL=1.0+ bias - Opias = Osm = Opoa-

The critical experiments were assumed to have a k. = 1.0.” The calculated k,; (from above) - - -
was 1.0007, which was > 1.0, and so the bias was positive. Since a positive bias may be non- -
conservative, the bias was séet to zero. The 0,,, (from above) was 0.0005.- The arbitrary .
subcritical margin, Ogy, was assigned a value of 0.05. The g, term is an additional margin to-
account for being beyond the area of applicability. Since the expenments were representatrve
of the specific application, the 0,,, was set to zero. .

Thus, the USL =1 - 0.0005 - 0.05 = 0.9495. NUREG/CR-6698 (NRC 2001) states that for
normal and credible condltlons Keaie + 200, < USL. Since O, is greater than O, the facility
was designed using the more conservative equatron k ot = K + 30, < 0.95. Thus margin of :
subcriticality for safety will be 0.05. .

Regarding the specific acceptance criteria in Sectlon 54344 of NUREG 1520 (NRC 2002) for
NCS subcntrcallty of operatlons "and margin of subcntlcallty for safety. the applrcant

. Committed to the use of NCS controls and controlled parameters to assure that under
. normal and credible abnormal conditions, all nuclear processes are subcntrcal mcludlng
‘use of an approved margin of subcriticality for safety; :

.« N Commrtted to the followmg pollcy “Process specifications shall incorporate margins to |,
" protect agalnst uncertarntres in process vanables and agarnst a limit belng accrdentally
; exceeded v
. ‘Committed to the following standards, as"they relate'to these requlrement's .A-NS'IIIAN'S-

8.7 (ANSI/ANS, 1998b), ANSI/ANS-8.10 (ANSI/ANS, 1988b), ANS/ANS-8.12
(ANSI/ANS, 1993), ANSI/ANS 8.15 (ANSVANS, 19950) and ANSV/ANS-8. 17(1997b)

. Requested NRC pre-approval of admrmstratlve ke,, marglns for normal and credlble o
~ abnormal condrtlons . : : :
. 'Commrtted to determme subcritical lrmxts for ka,, calculatlons such that -
Keuersar = 1.0 - bias - margin, where the margin includes adequate allowance for
_ .uncertamty in the methodology, data and blas to assure subcrltlcalrty, and

. :Commltted to perform studres to correlate the change ina value of a controlled

* parameter and its k. value and the studies will include changing the value of one
controlled parameter and determining its effect on another controlled parameter. -
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Based on its review of the information provided, the staff concludes that the applicant has
adequately described how it assures subcriticality of operations under normal and credible
abnormal conditions and has defined an adequate margin of subcriticality for safety to meet the
requirements of 10 CFR 70.61(d).

5.3.6.4 NCS Baseline Design Criteria

In Section 3.1.7(l) of the ISA Summary (LES, 2005c), the applicant indicated that safety
margins and control methods are used at the facility for criticality control to meet the NCS
baseline design criteria in 10 CFR 70.64(a)(9). The design of process and storage systems will
include demonstrable margins of safety for the NCS parameters that are commensurate with
the uncertainties in the process and storage conditions, in the data and methods used in
calculations, and in the nature of the immediate environment under accident conditions. All
process and storage systems will be designed and maintained with sufficient factors of safety to
require at least two unlikely, independent, and concurrent changes in process conditions before
an inadvertent criticality is possible. The major NCS controlling parameters used in the facility
are enrichment control, geometry control, moderation control, or limitations on the mass as a
function of enrichment.

Regarding the specific acceptance criteria in Section 5.4.3.4.5 of NUREG-1520 (NRC, 2002) for
NCS baseline design criteria, the applicant committed to the double contingency principle in
determining NCS controls and IROFS in the design of new facilities or new processes that
require a license amendment under 10 CFR 70.72.

Based on its review of the information provided, the staff concludes that the applicant has
described criticality control, including adherence to the double contingency principle, to meet
the NCS baseline design criteria of 10 CFR 70.64(a)(9).

5.3.6.5 NCS in the Integrated Safety Analysis (ISA) Program and the ISA Summary

In Chapter 3 of this SER, NRC reviewed the ISA program that was used to meet 10 CFR 70.62.
NRC reviewed the ISA method that the applicant used for NCS when performing the ISA of the
process accident sequences. In this ISA method, the applicant identified the hazard, developed
a risk matrix with consequence and likelihoods, defined “highly unlikely” and developed IROFS
and general management measures to make NCS accident sequences meet “highly unlikely.”
The consequences of an inadvertent criticality were conservatively assumed to be high for the
workers. For accident sequences postulated to result in an inadvertent criticality, IROFS were
specified to ensure subcriticality under all normal and credible abnormal conditions and general
management measures were specified. NRC reviewed the {SA method that the applicant used
for NCS when performing the ISA for safe-by-design components. In this ISA method, “highly
unlikely” is achieved with a significant margin and other conditions (i.e., there is no credible way
to change the applicable geometric parameters without effecting a design change), rather than
with accident sequences, IROFS, and management measures.

In Chapter 3 of this SER, NRC reviewed the ISA Summary (LES, 2005c) related to whether the
applicant met certain general contents of the ISA Summary in 10 CFR 70.65. However, the
review to determine whether the applicant met other contents of the ISA Summary for NCS are
reviewed in this section of the SER.
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5.3.6.5.1 Demonstration of Meeting the Contents of an ISA Summary for NCS

NRC staff reviewed the ISA Summary (LES, 2005c) as well as classified documents pertaining
to meeting the performance requirements when using both the ISA method for NCS and the
safe-| by—design ISA method for NCS. The focus of the NRC review was on the risk-significant
NCS aspects in the implementation of both the ISA method for NCS and the safe-by-design ISA
method for NCS. Specific information about the commitments to NRC NCS Regulatory Guide
3.71 and the ANSI/ANS Series-8 NCS standards is in Section 5.3.2 of this SER. - -

5.3.6.5.1 .1 NCS ISA Method

In Sections 3.6 and 3.7 of the ISA Summary (LES, 2005c), the dpplicant identified potential

performed The hazards and accident sequences were identified using the HAZOPS method.

The applicant identified IROFS for-each accrdent sequence and descrlbed its expected function.
There are no IROFS that are frequently or contlnuously challenged. Management measures
will ensure that IROFS are designed, implemented, and maintained, as necessary, to be
available and reliable to perform their safety function when needed. IROFS will be designed, -.
constructed, tested, and maintained to Quality Level 1. The four types of IROFS are: Passive :
Engineered Control (PEC), Active Engineered Control (AEC), Enhanced Administrative Control -
(EAC), and Administrative Control (AC). For the PEC, AEC, and AC IROFS, the applicant used
a generally conservative index score compared to the guidance in NUREG-1520 (NRC, 2002).
For the EAC IROFS, the applicant included a justification for the less conservatlve index score
within Section 3.8 of the ISA Summary (LES, 2005c)

In Table 3.8-2 of the ISA Summary (LES, 20050) the apphcant provrded a descrrptrve lrst of
sole IROFS (summanzed in the table below) to meet 10 CFR 70.65(b)(8) for NCS when using
the ISA method. All six are EAC IROFS, and Table 5.3-3 below identifies the IROFS number,
the NCS process accident sequences and the descnptlon of the IROFS

In Sections 3.7 and 3.8 of the lSA Summary (LES, 2005c) the apphcant provrded a -
demonstration of meeting “highly unlikely” for each accident sequence. The appllcant provided
43 specific process NCS accident sequences. NRC sorted them into 12 general process NCS
accident sequence groups that have similar characteristics (i.e., description, initiating event,
IROFS, and index scores). The applicant used either AC IROFS or EAC IROFS along with
independent verification for 11 of the 12 groups. The applicant used sampling as part of 4 of
the 12 groups

NRC revrewed the 12 groups of sequences and determlned the followrng
. Group 1 (sequence PT2-2 uses ennchment control) .
For this sequence, a criticality could occur if a product cylinder were placed in a feed
. station. The sequence is well described with appropriate specific IROFS and

N appropnate index numbers for the initiating event and IROFS failures. - The PEC IROFS
is extremely important and plays a srgnlflcant role in mrnlmrzrng the overall nsk Also,
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the AC IROFS are appropriately incorporated such that they contribute to minimizing the
risks.

Table 5.3-3
Identification of IROFS

IROFS APPLICANT IDENTIFIED DESCRIPTION OF IROFS
SEQUENCE(S)
14a FR1-1, FR2-1, DS1-1, DS2-1, Verify use of safe-by-design transfer frame prior to movement.

D83-1,SW1-1, LW1-2

14b FR1-2, FR2-2, DS1-2, DS2-2, | Verify acceptable use of storage array prior to movement.
DS3-2, SW1-2, LW1-3

15 PT3-5 Prevent additional transfer of material if the container has material in
it and it is a non-safe-by-design container.

16a PB2-2, CP1-2 Allow no visible oil and limit cylinder vapor pressure.

45 PB1-3, RD1-1 Verify non-stacked condition and no other cylinder in movement prior
to moving cylinder.

Ccé6 EC3-1 Calculate and set cascade enrichment control device.

Group 2 (sequences PT2-3 and PB2-5, uses moderator control):

In this group, a criticality could occur if excessive moderator is introduced into a cylinder.
The group is clearly described with general IROFS and appropriate index numbers for
the initiating event and IROFS failures. The two AC IROFS are appropriately
incorporated such that they contribute to minimizing the risks.

Group 3 (sequences PT2-5 and PB2-6, uses moderator control):

In this group, a criticality could occur if moderator is introduced into a cylinder. The
group is clearly described with general IROFS and appropriate index numbers for the
initiating event and IROFS failures. The two AC IROFS are appropriately incorporated
such that they contribute to minimizing the risks.

Group 4 (sequences PT3-1, PT3-3, PB2-3, PB3-1, PB3-2, PB4-5, VR1-1, VR1-2, CL3-1,
CP1-1, EC4-2, uses mass control):

In this group, a criticality could occur if product forms on a filter over time. The group is
clearly described with general IROFS and appropriate index numbers for the initiating
event and IROFS failures. The two AEC IROFS are important and play a significant role
in minimizing the overall risk.

Group 5 (sequence PT3-5, uses item control):

For this sequence, a criticality could occur if enriched material is transferred many times
into a non-safe-by-design container. The sequence is clearly described with a general
IROFS and appropriate index numbers for the initiating event and IROFS failure. This
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sequence has a sole NCS EAC IROFS. ‘The NRC finds this acceptable because the
failure of the IROFS would have to occur many times before a criticality could occur.
The multiple conditions that would have to exist for enriched material to be in the
“container to begin wrth also contribute to mmrmlzmg the risks.

Group 6 (sequences PB1-3, RD1—1, uses mteractnon control):

In this group, a criticality could occur if more than one product cylinder is moved and
stacked. The group is clearly described with a general IROFS and appropriate index
numbers for the initiating event and IROFS failure. This group has a sole NCS EAC
IROFS. The NRC finds this acceptable because of the limited number of cranes that
can be used to move product cylinders. The conditions that would have to exist for the
moving and stacking also contribute to minimizing the risk. -

Group 7 (sequences PB2-2, CP1-2, uses moderator control):

“In this group, a crmcallty could occur if excessive moderator is introduced into a receiver
cylinder.” The group is clearly described with a general IROFS ‘and appropriate index
numbers for the initiating event and IROFS failure. This group has a sole NCS EAC
IROFS. - The NRC finds this acceptable because the IROFS does not allow the operator
to make qualitative judgements about the amount of moderation present. The = -
conditions that would have to exist for moderation to exist contribute to minimizing the
risks.

Group 8 (sequenc.e VR2-7, uses item control):

For this sequence, a criticality could occur if sufficient mass accumulates in a container.
The sequence'is clearly described with general IROFS and appropnate index numbers
for the initiating event and IROFS failures. The two AC IROFS are appropnately
mcorporated such that they contnbute to mlnlmrzmg the risks.

Group 9 (sequences FR1-1, FR2-1, DSl 1, D82-1 Dss 1, SW1 1, LW1-2, uses
|nteract|on control)

In this group, a cntlcallty could oceur if approprlate dlstance is not malntalned when
moving a container. The group is well described with general IROFS and appropriate
index numbers for the initiating event and IROFS failure. . This group has a sole NCS
EAC IROFS. The NRC finds this acceptable because thls group uses'a piece of. g
equipment that meets the alternate safe-by-design ISA method for.NCS for movmg the '
container. The equipment is extremely important and plays a significant role in -
minimizing the overall risk. Also, the conditions that would have to exist for enriched -
materral to exnst |n the contalner contnbute to mmlmlzmg the risks.

Group 10(sequences FR1-2 FR2-2 DS1-2 082-2 083-2 SW1-2 LW1-3 uses -
.lnteractlon control) : N o -

In this group, a crmcahty could occur |f the appropnate dlstance is not mamtalned when
storing a container. The group is well described with general IROFS and appropriate
index numbers for the initiating event and IROFS failure. This group has a sole NCS
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EAC IROFS. The NRC finds this acceptable because this group uses a piece of
equipment that meets the alternate safe-by-design <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>