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1.3 Site Description

1.3 SITE DESCRIPTION

The NEF is located in southeastern New Mexico in Lea County near the border of Andrews
County, Texas. The site consists of land north of New Mexico Highway 234 within Section 32 of
Township 21 S, Range 38 E. The nearest communities are Eunice, about 8 km (5 mi) due west
and Hobbs about 32 km (20 mi) north of the site. The area surrounding the site consists of
vacant land and industrial properties. A railroad spur borders the site to the north. Further north
is a sand/aggregate quarry operated by the Wallach Concrete Company. The quarry owner
leases land space to a “produced water’ reclamation company, Sundance Services, which
maintains three small “produced water” lagoons. There is also a man-made pond stocked with
fish on the quarry property.

A vacant parcel of land, Section 33, is immediately to the east. Section 33 borders the New
Mexico/Texas state line that is 0.8 km (0.5 mi) east of the site. Several disconnected power
poles are situated in front of Section 33, parallel to New Mexico Highway 234. Land further
east, in Texas, is occupied by Waste Control Specialists (WCS), LLC. WCS possesses a
radioactive materials license from Texas, an NRC Agreement state, and is licensed to treat and
temporarily store low-level radioactive waste. Land east of WCS is occupied by the Letter B
Ranch.

High powered utility lines run in a north-south direction near the property line of WCS, parallel to
the New Mexico/Texas state line.

To the southeast, across New Mexico Highway 234, is the Lea County Landfill.

Land further north, south and west has mostly been developed by the oil and gas industry.
An underground CO2 pipeline owned by Trinity Pipeline, LLC, _originally running southeast-
northwest, now relocated to north south at the western boundary traverses the property. An

underground natural gas pipeline owned by the Sid Richardson Energy Services Company is
located along the south property line, paralleling New Mexico Highway 234.

An active railroad line, operated by the Texas-New Mexico Railroad, runs parallel to New
Mexico Highway 18 and just east of Eunice within 8 km (5 mi) of Section 32. There is also an
active railroad spur that runs from the Texas-New Mexico Railroad line, along the north
boundary of Section 32 and terminates at the WCS facility.

Figure 1.3-1, Five Mile Radius, Radial Sectors, shows the physical features surrounding the
facility to an 8 km (5 mi) radius.

1.3.1 Site Geography

Site features are well suited for the location of a uranium enrichment facility as evidenced by the
favorable conditions of hydrology, geology, seismology and meteorology as well as good
transportation routes for transporting feed and product by truck.
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1.3 Site Description

1.3.1.1  Site Location Specifics

The proposed 220 ha (543 acre) site is located within Section 32 of Township 21 S in
southeastern New Mexico in Lea County approximately 0.8 km (0.5 mi) west of the Texas state
border, 51 km (32 mi) west-north-west of Andrews, Texas and 523 km (325 mi) southeast of
Albuguerque, New Mexico. This location is 8 km (5 mi) due east of Eunice and 32 km (20 mi)
south of Hobbs. The geographic location of the facility is shown on Figures 1.1-1, State Map,
and 1.1-2, County Map.

The approximate center of the NEF is at latitude 32 degrees, 26 minutes, 1.74 seconds North
and longitude 103 degrees, 4 minutes, 43.47 seconds West. Section 32 is currently owned by
the State of New Mexico and is being acquired by LES through a state land swap arrangement.
Until the land swap is completed, LES has been granted a 35 year easement by the State of
New Mexico for site access and control.

Figure 1.1-4, Facility Layout (Site Plan) with Site Boundary and Controlled Access Area
Boundary, shows the site property boundary, including the Controlled Access Area and the
general layout of the buildings.

1.3.1.2 Features of Potential Impact to Accident Analysis

The NEF site is located in the Pecos Plains Section of the Great Plains Province. Site
topography is relatively level, with an overall gradual rise in elevation from the southwest to the
northeast. An area comprised of small sand hills exists along the west property line. There are
no mountain ranges in the immediate vicinity. Earthquakes in the region are isolated or occur in
small clusters of low to moderate size events toward the Rio Grande Valley of New Mexico and
southeast of the NEF site in Texas.

An underground natural gas pipeline owned by the Sid Richardson Energy Services Company is
located along the south property line, paralleling New Mexico Highway 234.

An underground CO2 pipeline owned by Trinity Pipeline, LLC, running southeast-northwest,
eurrently-originally traverseds the property. This pipeline wilkbehas been relocated to the LBDCR-
western edge of the NEF site property boundary. 08-0034

v

New Mexico Highway 234 runs parallel to the southern property line. New Mexico Highway 234
intersects New Mexico Highway 18 about 4 km (2.5 mi) to the west.

An active railroad line operated by the Texas-New Mexico Railroad runs parallel to Highway 18
and just east of Eunice within 8 km (5 mi) of Section 32.

1.3.2 Demographics
This section provides the census results for the facility site area, and includes specific

information about populations, public facilities (schools, hospitals, parks, etc.) and land and
water use near the site.
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1.3 Site Description

1.3.2.3 Proximity to Public Facilities — Schools, Hospitals, Parks
The Eunice First Assembly of God Church is located about 9 km (5.4 mi) from the site.

There are two hospitals in the vicinity of the site. The Lea Regional Medical Center is located in
Hobbs, New Mexico about 32 km (20 mi) north of the NEF site. This 250-bed hospital can
handle acute and stable chronic care patients. In Lovington, New Mexico, 64 km (39 mi) north-
northwest of the site, Covenant Medical Systems manages Nor-Lea Hospital, a full-service, 27-
bed facility.

Eunice Senior Center is located about 9 km (5.4 mi) from the site.

There are four educational facilities within about 8 km (5 mi) of the NEF site, all in Eunice, New
Mexico. These include an elementary school, a middle school, a high school, and a private K-
12 school.

Eunice Fire and Rescue and the Eunice Police Department are located approximately 8 km
(5 mi) from the site.

The Eunice Golf Course is located approximately 14.7 km (9.4 mi) from the site.
1.3.2.4 Nearby Industrial Facilities (Includes Nuclear Facilities)

Nuclear Facilities

There are no nuclear production facilities located within 32 km (20 mi) of the site, therefore
neither environmental nor emergency preparedness interactions between facilities is required.

Non-Nuclear Facilities

The site is bordered to the north by railroad tracks beyond which is a quarry operated by
Wallach Concrete Company. The quarry owner leases land space to Sundance Services, a
reclamation company, that maintains three small “produced water” lagoons.

Lea County operates a landfill on the south side of Section 33 across New Mexico State
Highway 234, approximately 1 km (0.6 mi) from the center of the site.

A vacant parcel of land is immediately east of the site. Land further east, in Texas, is occupied
by WCS. WCS possesses a radioactive materials license from Texas, an NRC Agreement
state, and is licensed to treat and temporarily store low-level radioactive waste.

Dynegy’s Midstream Services Plant is located 6 km (4 mi) from the site. This facility is engaged
in the gathering and processing of natural gas for the subsequent fractionation, storage, and
transportation of natural gas liquids.

An underground CO2 pipeline, running southeast-northwest, surrently-originally traverseds the LBDCR- 4
property. This underground CO2 pipeline has been relocated to the western edge of the 08-0034

property boundary.

An underground natural gas pipeline is located along the south property line, paralleling New
Mexico Highway 234.
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2.2 Key Management Positions

and components to ensure the systems and components are functioning as specified in design
documents.

CC. Security Manager

The Security Manager reports to the Vice President of Operations and has the responsibility for
directing the activities of security personnel to ensure the physical protection of the facility. The
Security Manager is also responsible for the protection of classified matter at the facility and

obtaining security clearances for facility personnel and support personnel.
LBDCR-

DD. Information_Services Manager 08-0072

The Information Services Manager reports to the Facilities Manager and has the responsibility
for adequately controlling documents at the facility.

EE. Training Manager

The Training Manager reports to the Plant Support Director and has the responsibility for
conducting training and maintaining training records for personnel at the facility.

FF. Procurement Director

The Procurement Director reports to the Chief Financial Officer and has the responsibility for
ensuring spare parts and other materials needed for operation of the facility are ordered,
received, inspected and stored properly. For quality and technical matters the Procurement
Director reports to the Chief Operating Officer & Chief Nuclear Officer.

GG. Deputy Director of Operations

The Deputy Director of Operations reports to the Director of Operations and assists the Director
of Operations and has the responsibility for Shift Operations, Operations Support, Logistics
Services, and Chemistry Services. This includes such activities as ensuring the correct and
safe operation of UFs processes, proper handling of UFs, and the identification and mitigation of
any off normal operating conditions, UF; cylinder management (including transportation
licensing), directing the scheduling of enrichment operations to ensure smooth production,
ensuring proper material and equipment are available for the facility, developing and
maintaining production schedules and procedures for enrichment services, ensuring that
cylinders of uranium hexafluoride are received and routed correctly at the facility, all
transportation licensing and plant and environmental analysis.

HH. Quality & Regulatory Affairs Director

The Quality and Regulatory Affairs Director reports to the Chief Operating Officer and Chief
Nuclear Officer and has responsibility for the direction of Quality Assurance, Performance
Assessment and Feedback (including the Corrective Action Program) and Licensing activities
(including the Industry Experience Program). The Quality and Regulatory Affairs Director has
responsibility for coordinating facility activities to evaluate and assist the LES organizations in
maintaining compliance with applicable Nuclear Regulatory Commission (NRC) requirements.

. Facilities Manager
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2.2 Key Management Positions

Y. Fire Protection Officer

The Fire Protection Officer shall have bachelor's degree (or equivalent) and shall be trained in
the field of fire protection and have practical day-to-day experience at nuclear facilities.

Z Information_Services Manager LBDCR.

08-0072
The Information Services Manager shall have a minimum of three years of appropriate,

responsible experience in implementing and supervising a document control program.

AA. Performance Assessment and Feedback Manager

The Performance Assessment and Feedback Manager shall have, as a minimum, a bachelor’s
degree (or equivalent) in an engineering or scientific field and four years of responsible nuclear
experience.

BB. Procurement Director
The Procurement Director shall have, as a minimum, a bachelor’s degree (or equivalent) and

have a minimum of three years of appropriate, responsible experience in implementing and
supervising a procurement program.

CC. Deputy Director of Operations

The Deputy Director of Operations shall have, as a minimum, a bachelor’s degree (or
equivalent) in an engineering or scientific field and four years of responsible nuclear experience.

DD. Quality & Regulatory Affairs Director

The Quality & Regulatory Affairs Director shall have, as a minimum, a bachelor's degree (or
equivalent) and have a minimum of six years of appropriate, responsible nuclear experience.

EE. Facilities Manager

The Facilities Manager shall have a minimum of four years of appropriate, responsible
experience.
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3.1 Safety Program

Planned preventative maintenance (PM) includes periodic refurbishment, partial or complete
overhaul, or replacement of IROFS, as necessary, to ensure the continued availability and
reliability of the safety function assumed in the ISA documentation. In determining the
frequency of any PM, consideration is given to appropriately balancing the objective of
preventing failures through maintenance, against the objective of minimizing unavailability of
IROFS because of PM. In addition, feedback from PM and corrective maintenance and the
results of incident investigations and identified root causes are used, as appropriate, to modify
the frequency or scope of PM.

Planned maintenance on IROFS, or any items that may affect the function of IROFS, that do not
have redundant functions available, will provide for compensatory measures to be put into place
to ensure that the IROFS function is performed until it is put back into service.

Corrective maintenance involves repair or replacement of equipment that has unexpectedly
degraded or failed. Corrective maintenance restores the equipment to acceptable performance
through a planned, systematic, controlled, and documented approach for the repair and
replacement activities.

Following any maintenance on IROFS, and before returning an IROFS to operational status,
functional testing of the IROFS, as necessary, is performed to ensure the IROFS is capable of
performing its intended safety function.

Training and Qualifications

IROFS, and any items that may affect the function of IROFS, require that personnel involved at
each level (from design through and including any assumed process implementation steps or
actions) have and maintain the appropriate training and qualifications. Employees are provided
with formal training to establish the knowledge foundation and on-the-job training to develop
work performance skills. For process implemented steps or actions, a needs/job analysis is
performed and tasks are identified to ensure that appropriate training is provided to personnel
working on tasks related to IROFS. Minimum training requirements are developed for those
positions whose activities are relied on for safety. Initial identification of job-specific training
requirements is based on experience. Entry-level criteria (e.g., education, technical
background, and/or experience) for these positions are contained in position descriptions.

Qualification is indicated by successful completion of prescribed training, demonstration of the
ability to perform assigned tasks, and where required by regulation, maintaining a current and
valid license or certification.

Continuing training is provided, as required, to maintain proficiency in specific knowledge and
skill related activities. For all IROFS, and any items that may affect the function of IROFS,
involving process implemented steps or actions, annual refresher training or requalification is
generally required_as identified in the needs/job analysis referenced in the previous paragraph.
(any exceptions credited within the ISA are discussed in the National Enrichment Facility
Integrated Safety Analysis Summary).
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3.4 Compliance Item Commitments

3.4.13 The Technical Services Building is designed as Type I-B Construction by the NMCBC
and as Type Il (222) Construction by NFPA 220.

3.4.14 The Cylinder Receipt and Dispatch Building is designed as Type I-B Construction by the
NMCBC and as Type Il (222) Construction by NFPA 220.

3.4.15 The Centrifuge Assembly Building (CAB) is designed as Type_lI-B +-B Construction by
the NMCBC and as Type |l (222) Construction by NFPA 220.

a-detrimental-effect on-centrifuge perormance._As protection of CAB investments
(centrifuges and equipment) against the deleterious effects of airborne contaminants, the
CAB construction will provide for an ISO 14644-1 Class 8: operational state; considered
sizes: 0.5 um (3,520,000 particles/m?).

3.4.17 The floors of the CAB Assembled Centrifuge Storage Area have a floor profile quality
classification of flat in accordance with ACI 117 to aid in the transport of assembled
centrifuges.

3.4.18 The Blending and Liquid Sampling Area is designed as Type I-B Construction by the
NMCBC and as Type Il (222) Construction by NFPA 220.

3.4.19 The Central Utilities Building is designed to meet the occupant and exiting requirements
set by the International Fire Code and the New Mexico Commercial Building Code.

3.4.20 The Administration Building is designed to meet the occupant and exiting requirements
set by the International Fire Code and the New Mexico Commercial Building Code.

3.4.21 The Central Utilities Building and the Administration Building are designed as Type 1I-B
Construction by the NMCBC and as Type Il (000) Construction by NFPA 220.

3.4.22 The following codes and standards are generally applicable to the structural design of
the National Enrichment Facility:
e New Mexico Commercial Building Code
¢ International Building Code
¢ ASCE 7, Minimum Design Loads for Buildings and Other Structures
e ACI 318, Building Code Requirements for Structural Concrete
e ACI 349, Code Requirements for Nuclear Safety Related Concrete Structures
e AISC Manual of Steel Construction

¢ ANSI/AISC N690, American National Standard Specification for the Design,
Fabrication, and Erection of Steel Safety-Related Structures for Nuclear Facilities

e PCI Design Handbook
e American Society of Testing and Materials
3.4.23 Structural Design Loads
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3.4 Compliance item Commitments

3.4.37 UFs cylinders with faulty valves are serviced in the Ventilated Room. In the Ventilated
Room, the faulty valve is removed and the threaded connection in the cylinder is
inspected. A new valve is then installed in accordance with the requirements of
ANSI N-14.1.

3.4.38 IROFS will be designed, constructed, tested and maintained to QA Level 1. IROFS will
comply with design requirements established by the ISA and the applicable codes and
standards (Listed in ISAS Table 3.0-1). IROFS components and their designs will be of
proven technology for their intended application. These IROFS components and
systems will be qualified to perform their required safety functions under normal and LBDCR-
accident conditions for which they are credited, e.g., pressure, temperature, humidity, | 080056
seismic motion, electromagnetic interference, and radio-frequency interference, as
required by the ISA. IROFS components and systems will be qualified using the
applicable guidance in Institute of Electrical and Electronics Engineers (IEEE) standard
IEEE-323, “IEEE Standard for Qualifying Class 1E Equipment for Nuclear Power
Generating Stations”. 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 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,”.
IROFS systems will be designed and maintained consistent with the reliability
assumptions in the ISA. Redundant IROFS systems will be separate and independent
from each other. IROFS systems will be designed to be fail-safe. In addition, IROFS
systems will be designed such that process control system failures will not affect the
ability of the IROFS systems to perform their required safety functions. Plant control
systems will not be used to perform IROFS functions. Installation of IROFS systems will
be in accordance with engineering specifications and manufacturer's recommendations.
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 which provides automatic prevention or mitigation of events, setpoint
calculations are performed in accordance with a setpoint methodology, which is
consistent with the applicable guidance provided in Regulatory Guide 1.105, “Setpoints
for Safety-Related Instrumentation,”.

3.4.39 For those IROFS requiring operator actions, a human factors engineering review of the
human-system interfaces shall be conducted using the applicable guidance in
NUREG-0700, “Human-System Interface Design Review Guidelines,”, and NUREG-
0711, “Human Factors Engineering Program Review Model.”
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4.6 Ventilation and Respiratory Protection Programs Commitments

E. Determination by a physician that the individual user is medically fit to use respiratory
protection equipment:

1. Before the initial fitting of a face sealing respirator
2. Before the first field use of non-face sealing respirators

3. Either every 12 months thereafter, or periodically at a frequency determined by a
physician.

F. A respirator fit test requires a minimum fit factor of at least 10 times the Assigned
Protection Factor (APF) for negative pressure devices, and a fit factor of at least 500 LBDCR-08-
times-the-APF_for any positive pressure, continuous flow, and pressure-demand devices. | %7°
The fit testing is performed before the first field use of tight fitting, face-sealing
respirators. Subsequent testing is performed at least annually thereafter. Fit testing
must be performed with the facepiece operating in the negative pressure mode.

1. Each user is informed that they may leave the area at any time for relief from
respirator use in the event of equipment malfunction, physical or psychological
distress, procedural or communication failure, significant deterioration of
operating conditions, or any other conditions that might require such relief.

2. In the selection and use of respirators, the facility provides for vision correction,
adequate communication, low temperature work environments, and the
concurrent use of other safety or radiological protection equipment. Radiological
protection equipment is used in such a way as not to interfere with the proper
operation of the respirator.

3. Standby rescue persons are used whenever one-piece atmosphere-supplying
suits are in use. Standby rescue personnel are also used when any combination
of supplied air respiratory protection device and personnel protective equipment
is in use that presents difficulty for the wearer to remove the equipment. The
standby personnel are equipped with respiratory protection devices or other
apparatus appropriate for the potential hazards. The standby rescue personnel
observe and maintain continuous communication with the workers (visual, voice,
signal line, telephone, radio, or other suitable means). The rescue personnel are
immediately available to assist the workers in case of a failure of the air supply or
for any other emergency. The Radiation Protection Manager, in consultation with
the Industrial Safety Officer, specifies the number of standby rescue personnel
that must be immediately available to assist all users of this type of equipment
and to provide effective emergency rescue if needed.

4. Atmosphere-supplying respirators are supplied with respirable air of grade D
quality or better as defined by the Compressed Gas Association in publication G-
7.1, Commodity Specification for Air and included in the regulations of the
Occupational Safety and Health Administration (29 CFR 1910.134(i)(1)(ii)(A)
through (E) (CFR, 2003l)).

5. No objects, materials or substances (such as facial hair), or any conditions that
interfere with the face-to-facepiece seal or valve function, and that are under the
control of the respirator wearer, are allowed between the skin of the wearer's
face and the sealing surface of a tight-fitting respirator facepiece.

The dose to individuals from the intake of airborne radioactive material is estimated by dividing
the ambient air concentration outside the respirator by the assigned protection factor. If the
actual dose is later found to be greater than that estimated initially, the corrected value is used.
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5.1 _The Nuclear Criticality Safety (NCS) Program

The safe values of geometry/volume define the characteristic dimension of importance for a
single unit such that nuclear criticality safety is not dependent on any other parameter assuming
6 ¥/, >**U for safety margin.

Moderation

Water and oil are the moderators considered in NEF. At NEF the only system where
moderation is used as a control parameter is in the product cylinders. Moderation control is

established consistent with the guidelines of ANSI/ANS-8.22 and incorporates the criteria below:

e Controls are established to limit the amount of moderation entering the cylinders.

e When moderation is the only parameter used for criticality control, the following additional
criteria are applied. These controls assure that at least two independent controls would
have to fail before a criticality accident is possible.

o Two independent controls are utilized to verify cylinder moderator content.

o These controls are established to monitor and limit uncontrolled moderator prior to
returning a cylinder to production thereby limiting the amount of uncontrolled
moderator from entering a system to an acceptable limit.

o The evaluation of the cylinders under moderation control includes the establishment of
limits for the ratio of maximum moderator-to-fissile material for both normal operating
and credible abnormal conditions. This analysis has been supported by parametric
studies.

e When moderation is not considered a control parameter, either optimum moderation or
worst case H/U ratio is assumed when performing criticality safety analysis.

Mass

Mass control may be utilized 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
other control methods. Analysis or sampling is employed to verify the mass of the material.
Conservative administrative limits for each operation are specified in the operating procedures.

Whenever mass control is established for a container, records are maintained for mass
transfers into and out of the container. Establishment of mass limits for a container involves
consideration of potential moderation, reflection, geometry, spacing, and enrichment. The
evaluation considers normal operations and credible abnormal conditions for determination of
the operating mass limit for the container and for the definition of subsequent controls
necessary to prevent reaching the safety limits. When only administrative controls are used for
mass controlled systems, double batching is conservatively assumed in the analysis.

Reflection

Reflection is considered when performing Nuclear Criticality Safety Evaluations and Analyses.
The possibility of full water reflection is considered but the layout of the NEF is a very open
design and it is highly unlikely that those vessels and plant components requiring criticality
control could become flooded from a source of water within the plant. In addition, automatic
sprinklers are excluded from Separations Buildings and the CRDB. Fire protection standpipes
are located in enclosed stairwells, or are arranged such that flooding from these sources is
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However, some select analyses have been performed using full reflection for conservatism.
Partial reflection of

2.5 cm (0.984 in) of water is assumed where limited moderating materials (including humans)
may be present It is recognized that concrete can be a more efficient reflector than water:
therefore, it is modeled in analyses where it is present. When moderation control is identified in
the ISA Summary, it is established consistent with the guidelines of ANSI/ANS-8.22.

Interaction

Nuclear criticality safety evaluations and analyses 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 inches).

If a unit is considered interacting, nuclear criticality safety analyses are performed. Individual
unit multiplication and array interaction are evaluated using the Monte Carlo computer code
MONKBS8A to ensure k. = kcalc + 3 ocalc < 0.95.

Concentration, Density and Neutron Absorbers

NEF does not use mass concentration, density, or neutron absorbers as a criticality control
parameter.

5.1.3 Safe Margins Against Criticality

Process operations require establishment of criticality safety limits. The facility UFs systems
involve mostly gaseous operations. These operations are carried out under reduced
atmospheric conditions (vacuum) or at slightly elevated pressures not exceeding three
atmospheres. [t is highly unlikely that any size changes of process piping, cylinders, cold traps,
or chemical traps under these conditions, would lead to a criticality situation because a volume
or mass limit may be exceeded.

Within the Separations Building, significant accumulations of enriched UF¢ reside only in the
Product Low Temperature Take-off Stations, Product Liquid Sampling Autoclaves, Product
Blending System or the UF; cold traps. All these, except the UF¢ cold traps, contain the UFg in
30B and 48Y cylinders. All these significant accumulations are within enclosures protecting
them from water ingress. The facility design has minimized the possibility of accidental
moderation by eliminating direct water contact with these cylinders of accumulated UF. In
addition, the facility’s stringent procedural controls for enriching the UFg assure that it does not
become unacceptably hydrogen moderated while in process. The plant’'s UF systems
operating procedures contain safeguards against loss of moderation control (ANSI/ANS 8.22).
No neutron poisons are relied upon to assure criticality safety.

5.1.4 Description of Safety Criteria

Each portion of the plant, system, or component that may possibly contain enriched uranium is
designed with criticality safety as an objective. Table 5.1-2, Safety Criteria for Buildings/
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7.3 FACILITY DESIGN
The design of the facility incorporates the following:

o Limits on areas and equipment subject to contamination

o Design of facilities, equipment, and utilities to facilitate decontamination.
7.31 Building Construction
The facility consists of several different buildings or functional areas:

o Visitor Center (within the Security Building)
e Security Building and Gatehouses
¢ Administration Building
e Technical Services Building (TSB)
e Central Utilities Building (CUB).
¢ Separations Building (consisting of three Separations Building Modules), which include:
o UFg Handling Area
o Cascade Halls
o Process Services Area.
e Cylinder Receipt and Dispatch Building (CRDB)
¢ Blending and Liquid Sampling Area
¢ Centrifuge Assembly Building (CAB)
e Centrifuge Test and Centrifuge Post Mortem Facilities (within the CAB)
e UBC Storage Pad
o Fire Water Pump Building.
The Security Buildings, Administration Building, Fire Water Pump Building and Tanks and CUB
are independent of the rest of the plant main buildings. The Security Building, Administration

Building, Fire Water Pump Building and the CUB are provided with automatic sprinkler
protection. The remaining buildings/areas have no automatic sprinkler protection.

The TSB, Separations Building, CRDB, Blending and Liquid Sampling Area, GAB-and
Gentrifuge-Test-and-Centrifuge Post Mortem-Area;are pre-cast concrete frame and concrete
panel construction with an upside down ballasted roof system over pre-cast concrete tees. This
construction is classified as Type I-B Construction by the New Mexico Commercial Building
Code (NMCBC) and as a Type I (222) Construction by NFPA 220. The CAB, Administration
Building, and Fire Water Pump Building are unprotected steel frame buildings with insulated
metal panel exterior walls and with built-up roofing on metal deck roof. This construction is
classified as Type |I-B Construction by the NMCBC and as a Type 1l (000) Construction by
NFPA 220. The Site Security Buildings are steel frame buildings with insulated metal panel
exterior walls and with built-up roofing on metal deck roof. This construction is classified as
Type 1I-B Construction by the NMCBC and as a Type 1l (000) Construction by NFPA 220.
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treated if necessary. This also applies to areas containing flammable and combustible liquids.
Wall and floor interfaces will be made watertight. Provisions will be made at all pertinent door
openings to prevent fire protection water from migrating outside of the contained area. If there
is a possibility that the water could be contaminated with fissile uranium compounds, the
containment methodology will be designed to be safe with respect to criticality. The drainage
system design and associated containment configuration will be addressed during the design
phase and the Safety Analysis Report will be revised, as appropriate. Water runoff from the
UBC Storage Pad will be collected in the UBC Storage Pad Stormwater Retention Basin. Liquid
effluent monitoring associated with the UBC Storage Pad Stormwater Retention Basin is
discussed in the Environmental Report.

7.3.7 Lightning Protection

Lightning protection for the facility is in accordance with NFPA 780.

7.3.8  Criticality Concerns

Criticality controls will be provided by employing the basic principals of criticality safety. The
premise of nuclear criticality prevention is that at least two, unlikely, independent, and
concurrent changes in process conditions must occur before a criticality accident is possible.

This double contingency principal is described in ANSI/ANS-8.1. Controls or systems of
controls are used to limit process variables in order to maintain safe operating conditions.

Moderatlon control i is applied for crltlcallty safety of UFs at this facmty Neﬁher—autema!&e

LBDCR-08-
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Buildings and the CRDB. Fire protection standpipes are located in enclosed stairwells, or are LBDCR-
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both onsite fire brigade and offsite fire department emphasize the need for moderator control in
these areas.

Fire protection concerns are addressed in the moderation control areas by fire protection
IROFS. The IROFS define administrative controls which limit the transient and in-situ
combustibles, the ignition sources in these areas and isolate these areas from other areas of
the plant with appropriately rated fire barriers to preclude fire propagation to or from these
areas. There are automatic detection and manual alarm systems located in these areas. Fires
will be extinguished in these areas by the fire brigade and / or local fire department with the use
of portable and wheeled fire extinguishers. In the unlikely event that extinguisher cannot control
or extinguish the fire, then the fire brigade, local fire department and the Emergency Operations
Center will work together to ensure that moderator control is maintained in these areas. If
deemed appropriate, hose streams are available from fire hydrants located throughout the
facility.

See Chapter 5, Nuclear Criticality Safety, for additional discussion on criticality control.
7.3.9 Hydrogen Control
Hydrogen is utilized within the Technical Services Building Chemical Laboratory. In order to

prevent the possibility of fire or explosion in the laboratory, areas where hydrogen might
accumulate will be protected by one or a combination of following features:
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7.5 FIRE PROTECTION AND EMERGENCY RESPONSE

This section documents the fire protection systems and fire emergency response organizations
provided for the facility.

7.5.1  Fire Protection System

The facility fire protection systems consist of a dedicated fire water supply and distribution
system, automatic suppression systems (sprinklers and alternate systems), standpipe and hose
systems, portable fire extinguishers, fire detection and alarm systems, fire pump control
systems, valve position supervision, system maintenance and testing, fire prevention program,
fire department/fire brigade response and pre-fire plans.

7.5.1.1  Fire Water Supply and Distribution System

A single Fire Protection Water Supply System provides storage and distribution of water to the
Fire Protection System that protects the entire facility as shown in Figure 7.5-1, Exterior Fire
Protection System Overall Site Plan, and Figure 7.5-2, Sprinkler System Coverage.

7.5.1.1.1 System Description

A reliable fire protection water supply and distribution system of adequate flow, pressure, and
duration is provided based on the characteristics of the site and the FHA. The fire protection
water supply and distribution system is based on the largest fixed fire suppression system
demand, including a hose stream allowance, in accordance with NFPA 13. The fire protection
water supply consists of two 946,354-IL (250,000-gal) (minimum) water storage tanks designed
and constructed in accordance with NFPA 22. The tanks are used for both fire protection water
supply and process water supply. A reserve quantity of 681,000 L (180,000 gal) is maintained
in the bottom of each tank for fire protection purposes. The elevation of the suction line for the
process water pump is above the level of the required fire protection water supply in each tank.
Thus the process water pump cannot pump water required for fire protection purposes. The fire
protection water supply in each tank is sized for the maximum anticipated water supply needed
to control and extinguish the design basis fire at the facility. Two, 3785 I/min at 10.35 bar (1500
gpm at 150 psi) horizontal, centrifugal, fire pumps designed and installed in accordance with
NFPA 20 are provided. For redundancy the capacity of the fire protection water supply is
designed to ensure that 100% of the required flow rate and pressure are available in the event
of failure of one of the water storage tanks or fire pumps. The maximum demand anticipated
based on a design basis fire is 3785 I/min (1000 gpm) based on 1982 I/min (500 gpm) flowing
from a building sprinkler system plus 1982 I/min (500 gpm) for hose streams for a duration of
two hours. The tanks are arranged so that one will be available for suction at all times.

Fill and make up water for the storage tanks are from the city water supply to the site which is

capable of filling eitherstorage-tank-in-an-8-hourperiodthe firewater reserve portion of either L BDCR

storage tank in an 8-hour period. 08.0031

The fire water service main for the plant is designed and installed in accordance with NFPA 24.
The distribution system, including piping associated with the fire pumps is looped and arranged
so that a single pipe break or valve failure will not totally impair the system per the Fire Hazard
Analysis and NFPA 801. Through appropriate valve alignment, either fire pump can take
suction from either storage tank and discharge through either leg of the underground piping
loop. The system piping is sized so that the largest sprinkler system demand (including hose
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stream allowance) is met with the hydraulically shortest flow path assumed to be out of service.
Sectional control valves are arranged to provide adequate sectional control of the fire main loop
to minimize protection impairments. All fire protection water system control valves are
monitored under a periodic inspection program and their proper positioning is supervised in
accordance with NFPA 801. Exterior fire hydrants, equipped with separate shut-off valves on
the branch connection, are provided at intervals to ensure complete coverage of all facility
structures, including the UBC Storage Pad.

The fire pumps are separated from each other by fire-rated barrier construction. Both pumps
are diesel engine-driven. Each pump is equipped with a dedicated listed controller. The pumps
are arranged for automatic start functions upon a drop in the system water pressure as detected
by pressure switches contained within the pump controllers. Use of start delay timers prevents
simultaneous start of both pumps. Each fire pump controller interfaces with the site-wide
protective signaling system for all alarm and trouble conditions recommended by NFPA 20,
which are monitored and annunciated at the central alarm panel in the Control Room. Once
activated, the fire pumps can only be shut-off at the pump controller location. Pumps, suction
and discharge piping and valves are all provided and arranged in accordance with the
recommendations of NFPA 20. Dedicated diesel fuel tanks are provided for each pump. These
tanks are located in the Fire Water Pump Building and are sized to provide a minimum eight
hour supply of fuel in accordance with the recommendations of NFPA 20. The Fire Water Pump
Building is provided with automatic sprinkler protection.

A jockey pump is provided in the Fire Water Pump Building to maintain pressure in the fire
protection system during normal operation.

7.5.1.1.2 System Interfaces

The Fire Protection Water Supply System interfaces with the city water supply that supplies fill
and make up water to the fire water supply storage tanks.

7.5.1.1.3 Safety Considerations

Failure of the Fire Water Supply and Distribution System will not endanger public health and
safety. The system is designed to assure water supply to automatic fire protection systems,
standpipe systems and to fire hydrants located around the facility. This is accomplished by
providing redundant water storage tanks and redundant fire pumps which are not subject to a
common failure, electrical or mechanical.

7.5.1.2 Standpipe and Hose Systems

As required by the FHA, standpipe systems and interior fire hose stations are provided and
installed in accordance with NFPA 14 in the following locations:

o Class | or Class |l standpipe systems for fire-brigade-and-the-offsite fire departmentuse-are
provided in the CUB, CAB-and-the-Administration-Building, CRDB, TSB, and the
Separations Building Modules.

LBDCR-
08-0017
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The systems are separated from the building sprinkler system. The separation ensures that a
single impairment will not disable both the sprinklers and the hose systems.

In addition to fixed standpipes and fire hose stations, the NEF will be provided with fire hose on
mobile apparatus and/or at strategic locations throughout the facility. The amount of hose
provided will be sufficient to ensure that all points within the facility will be able to be reached by
at least two 38 mm (1%2-in) diameter attack hose lines and one 64 mm (2%4-in) diameter backup
hose line consistent with NFPA 1410. These lines are intended for use by the offsite fire
response agencies in the event of a structural fire. Hydraulic margin for these hose lines will be
sufficient to ensure minimum nozzle pressures of 4.5 bar (65 psia) for attack hose line(s) and
6.9 bar (100 psia) for the backup hose line.

7.5.1.3 Portable Extinguishers

Portable fire extinguishers are installed throughout all buildings in accordance with NFPA 10.
Multi-purpose extinguishers are provided generally for Class A, B, or C fires.

The portable fire extinguishers are spaced within the travel distance limitation and provide the
area coverage specified in NFPA 10. Specialized extinguishers are located in areas requiring
protection of particular hazards. Wheeled extinguishers are provided for use in water exclusion
areas.

In areas with moderator control issues, the chemical fill for the extinguishers is carbon dioxide
and dry chemical and has been selected so as not to create an uncontrolled moderator source.

7.5.1.4 Automatic Suppression Systems

Wet pipe sprinkler systems are engineered to protect specific hazards in accordance with
parameters established by the FHA. Water flow detectors are provided to alarm and annunciate
sprinkler system actuation. Sprinkler system control valves are monitored under a periodic
inspection program and their proper positioning is supervised in accordance with NFPA 801 to
ensure the systems remain operable. The areas of sprinkler system coverage are shown in
Figure 7.5-2, Sprinkler System Coverage.

Automatic wet pipe sprinkler systems, designed and tested in accordance with NFPA 13, are
provided in the following buildings:

e Administration Building
o Central Utilities Building (CUB)
o Fire Pump House.

Fire rated enclosures are provided for several chemical traps located on the second floor of the
Process Services Area in each Separations Building Module. These enclosures will be
protected with a gaseous suppression system. The particular type of suppression system
utilized will be determined in the final design and will be designed and installed in accordance
with the applicable NFPA standard, NFPA 12 for carbon dioxide systems or NFPA 2001 for
clean agent suppression systems.
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