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Summary of Changes for Revision 16

Issue I Date Change Description of Change

16a LBDCR-10-0082 Correct the auto-numbering and headers

06-22-10 06-17-10 CC-EG-2010-0261; 70.72 = 2010-0449

Remove IROFS37, make IROFS3636d a sole IROFS for
accident sequences FF25-2

06-14-10 CC-EG-2009-0341; 70.72 = 2010-0433

16b LBDCR-1 0-0083 Autoclaves cooling changed from a single cooling unit to each
autoclave having its own cooling unit.

07-21-10 06-22-10 CC-LS-2010-0022; 70.72 = 2010-0468

Combine the local and area worker receptors into a new facility
worker receptor within ISA consequence methodology

3-23-10 CC-LS-2010-0007; 70.72 = 2010-0158

LBDCR-10-0085 Add Helium Leak Test Cart

17 07-16-10 CC-EG-2010-0221; 70.72 = 2010-0497

07-22-10
Submittal to NRC for non substantial changes previously
approved by LES



3.1 General Integrated Safety Analysis (ISA) Information

Table 3.1-2 ISA HAZOP Table Sample Format

ISA HAZOP NODE: DESCRIPTION: DATE: PAGE:

GUIDEWORD HAZARD CAUSE CONSEQUENCE SAFEGUARDS MITIGATING COMMENTS
FACTORS

Table 3.1-3 Consequence Severity Categories Based on 10 CFR 70.61

Workers Offsite Public Environment

Category 3 Radiation Dose (RD) >1 Sievert (Sv) RD > 0.25 Sv (25 rem)

High (100 rem) 30 mg sol U intake

Consequence ... tho worker (e.lewho. in roOM), CD > AEGL-2
except the worker (local),
Chemical Dose (CD) > AEGL-3 for HF
CD > AEGL-3 for U

FeF GkeF (leea1)
CD >.A.EGL 3 for HF
CC) > * f8r U

Category 2 0.25 Sv (25 rem) <RD< 1 Sv 0.05 Sv (5 rem) < RD• Radioactive release
Intermediate (100 rem) 0.25 Sv (25 rem) > 5000 x Table 2
Consequence For the Worker (.lsowhorc n roOM), AEGL-1 <CD•. AEGL-2 Appendix B of 10

except the worker (local), CFR Part 20

AEGL-2 < CD•' AEGL-3 for HF
AEGL-2 < CD_< AEGL-3 for U
FcO the worker (lenI),
AEGL 2-<CD A.EGL 3 forHF
•** 2 CD 4* for U

Category I Accidents of lower radiological and Accidents of lower Radioactive releases
Low chemical exposures than those above radiological and chemical with lower effects

Consequence in this column exposures than those than those
above in this column referenced above in

this column

LBDCR-
10-0024
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3.1 General Integrated Safety Analysis (ISA) Information

Table 3.1-3 Consequence Severity Categories Based on 10 CFR 70.61

1 1 Workers I Offsite Public - Environment

Notes:
*The worker that casues the release is expected to immediately sense and recognize the release and

will not receive a dose significantly greater than a worker elsewhere in the areaN-UREG 1391
threshold value for intake of soluble U resulting On permanent renal faiur

**NUIREG 1391 threshold value for Ontake of snlubl UI resultfing in no significant acuIte effects to Rn
oxposed individual

LBDCR-
10-0024
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3.1 General Integrated Safety Analysis (ISA) Information

Table 3.1-4 Chemical Dose Information

High Consequence Intermediate Consequence
(Category 3) (Category 2)

- > 4 , W i > MWRtake

Worker > 146 mg U/m 3  > 19 mg U/m 3

> 139 mg HF/m 3  > 78 mg HF/m 3

Public (Goutside > 13 mg U/m 3  > 2.4 mg U/m 3

controlled Aareal > 28 mg HF/m 3  > 0.8 mg HF/m 3

(30-min exposure)

Table 3.1-5 Likelihood Categories Based on 10 CFR 70.61

Likelihood Category Probability of Occurrence*

Not Unlikely 3 More than 1 0 -4 per-event per-year

Unlikely 2 Between 10-4 and 10-5 per-event per-
year

Highly Unlikely 1 Less than 10-5 per-event per-year
*Based on approximate order-of-magnitude ranges

Table 3.1-6 Risk Matrix with Risk Index Values

Likelihood of Occurrence

Severity of Likelihood Category 1 Likelihood Category 2 Likelihood Category 3
Consequences Highly Unlikely Unlikely Not Unlikely

(1) (2) (3)

Consequence Acceptable Risk Unacceptable Risk Unacceptable Risk

Category 3 High

(3) 3 6 9

Consequence Acceptable Risk Acceptable Risk Unacceptable Risk

Category 2 Intermediate

(2) 2 4 6

Consequence Acceptable Risk Acceptable Risk Acceptable Risk
Category 1 Low

(1) 1 2 3

LBDCR-
10-0024

Table 3.1-7 (Not Used)
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3.4 Process Descriptions

3. UF 6 Cold Trap (Ref. Figure 3.4-5, UF 6 Cold Trap Equipment Drawing).
Each UF 6 cold trap consists of an insulated horizontal tube with internal
baffles. The UF 6 cold trap has a dedicated heater/chiller unit operating at
a cooling set point and a heating set point. Each heater/chiller unit
contains a heat exchange media [approximately 70 L (19 gal) of silicon
oil]which circulates around each cold trap. The low temperature removes
the thermal energy from the UF 6 gas, causing it to desublime on the
internal walls of the trap, while leaving the light gas in the gaseous phase.
The high temperature results in sublimation of the UF 6 contents of the UF 6

cold trap for transfer back to a feed purification cylinder. Each end of the
UF 6 cold trap is heat traced to prevent the UF 6 from solidifying and
blocking the UF 6 cold trap entrance or exit. The UF 6 cold trap has a
weighing device to provide continuous on-line weighing of the UF 6
accumulated.

An automatic control valve located after each UF 6 cold trap restricts the
flow of gases through the UF 6 cold traps. This ensures an adequate
residence time for the gases in the UF 6 cold trap to allow all of the UF 6 to
desublime.

4. Vacuum Pump/Chemical Trap Set (Figure 3.4-6, Chemical Trap
Equipment Drawing). The UF 6 cold traps are followed by vacuum
pump/chemical trap sets. Each set has an activated carbon trap, two
aluminum oxide traps, an insulated vacuum pump with nitrogen purge,
and an aluminum oxide oil trap on the pump suction and a mechanical oil
trap (exhaust filter) on the pump discharge. The vacuum pump exhausts
into the Pumped Extract GEVS. The activated carbon trap removes small
traces of UF 6 . The aluminum oxide trap removes HF. The oil traps
prevent oil migration both upstream and into the Pumped Extract GEVS.

E. Mobile Feed Sampling Rig

The Mobile Feed Sampling Rig is used to take UF 6 process samples from feed cylinders
prior to UF 6 material being introduced into the cascades. Once the required samples are
taken the rig will be evacuated through a chemical trap and pump for removal of any
remaining UF 6 and HF and exhausted to the Pumped Extract GEVS. The Mobile Feed
Sampling Rig is comprised of automatic and manual valves, nitrogen purging, and an
evacuation pump/trap set, where the trap consists of a mixed-bed containing both
activated carbon and aluminum oxide. This pump/trap set also contains a flow
restriction device (IROFSC21) on the suction side of the pump.

LBDCR-
F. Helium Leak Test Cart 10-0085
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3.4 Process Descriptions

The Helium Leak Test Cart connects to piping systems in the feed, tails or product
stream that has been isolated for testing. The Helium Leak Test Cart is required to
evacuate air and/or nitrogen from the isolated portion of the system and allow a vacuum
to be drawn to enable leak testing of pipe and valves. This leak detection method is
used to implement ASME Code Case 185 as an alternative to ASME B31.3 testing for
process piping. The Helium Leak Test Cart is comprised of automatic and manual
valves, cold trap, helium leak detector, helium bottle, vacuum pump, an aluminum oxide
oil trap on the pump suction and a mechanical oil trap (exhaust filter) on the pump
discharge. The oil traps prevent oil migration both upstream and into the Pumped
Extract GEVS. LBDCR-

10-0085

Although the Helium Leak Test Cart is described here in the feed system section, it
should be noted that it is throughout the UF 6 process system e..g., product, tails, product
blending and contingency dump systems. For discussion of the criticality evaluation for
this rig see Section 3.4.4.8.10.

3.4.2.3 Design Description

The design bases and specifications are given in Table 3.4-1, UF6 Feed System Design Basis.
Applicable Codes and Standards are given in Table 3.4-2, UF 6 Feed System Codes and
Standards.

The entire UF 6 Feed System operates at sub-atmospheric pressure. In the event of a
confinement barrier failure (e.g., pipe leak), releases of uranyl fluoride (U0 2F2) and HF are
greatly minimized because air will migrate into the system rather than UF 6 escaping from the
system. This important safety feature greatly limits the likelihood of exposures.

There are five Solid Feed Stations, each with an associated valve hot box, connected in parallel
to the main feed header in each UF 6 Feed System. At any time three Solid Feed Stations can
be on-line to handle the maximum UF 6 feed flow to one Cascade Hall. The remaining Solid
Feed Stations can be in either standby, off-line, preparation, or maintenance mode.

Each UF 6 Feed System has a dedicated Feed Purification Subsystem, consisting of two LTTSs,
two UF6 Cold Traps, and two Vacuum Pump/Chemical Trap Sets connected in parallel. One of
the LTTSs, UF 6 Cold Traps, and Vacuum Pump/Chemical Trap Sets is available for use, while
the second is a spare and can be in, off-line, preparation (cylinder being installed or removed),
or maintenance mode.

Prior to feeding UF 6 to the cascades, the contents of each cylinder are purified and verified as
natural UF 6 . This verification is accomplished by sampling and assay analysis of a feed cylinder
contents for uranic enrichment. Any light gases, primarily air and HF, and a specified quantity of
UF6 are transferred to a purification cylinder, to ensure that impurities are removed from the
feed cylinder. Likewise, the purification cylinder is relieved through the UF 6 Cold Trap and
Vacuum Pump/Chemical Trap Set to the Pumped Extract GEVS. Finally a sample of the
gaseous UF 6 is desublimed into a sample bottle for analysis.

ISA Summary Page 3.4-9 Revision 17



3.4 Process Descriptions

Each LTTS has a weighing system to monitor the contents of the purification cylinder. The first
alarm is 8,500 kg (18,743 Ib) net weight for a 48Y type cylinder, above which efficiency is
reduced. At 12,400 kg (27,342 Ib), the maximum operational net weight for a 48Y type cylinder,
the LTTS trips to standby and the inlet valve closes. A second trip at 15,300 kg (33,737 Ib)
gross weight for a 48Y type cylinder also closes the inlet valve and trips the LTTS off-line. A low
alarm at 800 kg (1,764 Ib) gross weight indicates no cylinder present in the LTTS. The output of
the weighing system also allows cylinder weight to be verified to be within specified trending
limits.

For temperature control and protection from high temperatures, the LTTS has a stand-alone
control and protection system. The total system consists of three sensors. For main LTTS
temperature control, one sensor is mounted in the air return to the chiller unit and monitors the LBDCR-

• 10-0082
circulating air temperature. This sensor and local control maintains the LTTS temperature. In

addition to controlling the LTTS temperature, one output is monitored by the Plant Control
System (PCS) and warns when the air temperature rises above the normal operating reange.
This would indicate a chiller failure or that the defrost heater is not functioning properly. The
LTTS refrigeration unit has a defrost cycle to remove ice from the cooling coils. This is done
with a defrost heater at the coils. When the defrost heater is on, the circulating air fan is off to
minimize the increase in LTTS air temperature.
In addition to the closed loop control system previously described, there are two independent
and diverse temperature protection instruments. These provide extra safety margin to protect
against increases in temperature that may occur if the defrost heater control does not operate
properly. The first instrument is a fail-safe hardwired RTD and the second instrument is a fail-
safe thermocouple. Both instruments measure the temperature of the air inside the LTTS. Both
instruments will trip the defrost heater and fan power supply in the event the air temperature
rises above their set point. If heater trip occurs from these two instruments, the LTTS is
automatically taken off-line and put into a standby mode.Both instruments are set to trip at a set
point which is well below the calculated set point required to ensure cylinder integrity.

To prevent desublimation in the cylinder valve, the cylinder valve and inlet piping are electrically
heated. A tcmp8ortUrc c.n... on the ValVo co-tr-oi the tm.peratur - to 60Co (140nF).

E. Feed Purification UF6 Cold Traps

Dual pressure instruments monitor the UF6 cold trap inlet pressure. The instruments have
different ranges and each is used during different purification operations.

UF6 cold trap outlet pressure is monitored during the purification operation. A high alarm warns
of high pressure in the UF6 cold trap. A second high alarm trips the UF6 cold trap off-line,
switching the heater/chiller unit off and closing the inlet and outlet valves. A low alarmwarns of
low pressure and indicates the UF6 cold trap is empty when collected UF6 is being sublimed for
transfer back to a purification cylinder. A second low alarmcloses the UF6 cold trap outlet valve
to prevent UF 6 flow to the vacuum pump.

A pressure sensor and control valve between each UF6 cold trap and its vacuum pump/chemical
trap set restricts the flow of light gases through the UF6 cold trap to ensure all UF6 desublimes
and does not reach the carbon trap. The line pressure into the vacuum pump/chemical trap set
is controlled.

ISA Summary Page 3.4-13 Revision 17



3.4 Process Descriptions

In addition to the closed loop control system previously described, there are two independent
and diverse temperature protection instruments. These provide extra safety margin to protect
against increases in temperature that may occur if the heater control did not operate properly.
The first instrument is a fail-safe hardwire RTD and the second instrument is a fail-safe
thermocouple. Both of these instruments measure the temperature of air inside the LTTS. Both
of these instruments will trip the defrost heater and fan power supply in the event the air
temperature rises above their set point. If heater trip occurs from these two instruments, the
Product LTTS is automatically taken off-line and put into a standby mode.Both instruments are
set to trip at set points well below the calculated set point required to ensure cylinder integrity.

To prevent UF 6 desublimation in the product cylinder valve, the valve and inlet piping are
electrically heated. ^ tomperaturo S on.ORn the valVe GcontrolS the temperature to 60OG LBDCR-
(4 .F n .\ 10-0082

D. Product Vent Subsystem

1. UF 6 Cold Traps

The vent header pressure, between the Product LTTS and the UF 6 cold traps, is
monitored. During the vent sequence the normal pressure is at or below 50 mbar (20.1
in. H20). During the gas back sequence, when UF 6 is sublimed in the UF 6 cold trap for
transfer back to a product cylinder, the header pressure is at the UF6 vapor pressure. A
gas back first alarm warns of high pressure. A second alarm closes the Product LTTS
vent valve to prevent flow back into the Product Take-off System.

During venting operation, the product vent UF 6 cold trap outlet pressure is monitored. A
low alarm set at 20 mbar (8. in. H20) indicates the UF 6 cold trap is empty in gas back
mode. A second low alarm level closes UF 6 cold trap outlet valve automatically to
prevent UF 6 flow to vacuum pump. A first high alarm warns of high pressure. A second
high alarm switches the heater/chiller unit off, trips the UF 6 cold trap off-line, and closes
the outlet valve.

A pressure sensor and control valve between each UF 6 cold trap and its vacuum
pump/chemical trap set restricts the flow of light gases through the UF 6 cold trap to
ensure all UF 6 desublimes and does not reach the carbon trap. The line pressure into
the vacuum pump/chemical trap set is controlled.

A weighing system monitors the contents of the UF 6 cold trap. An alarm warns that the
UF 6 cold trap is approaching capacity. A second alarm closes the UF 6 cold trap inlet and
outlet valves and the UF 6 cold trap is switched off-line.

The temperature of the UF 6 cold trap is controlled during cooling to desublime any UF 6
and for heating during sublimation to empty the UF 6 cold trap of collected UF 6 (gas
back). A low alarm warns of a chiller unit fault. A high alarm closes the UF 6 cold trap
outlet valve and a second high alarm warns of high temperature during gasback. The
final high alarm trips the unit off-line to avoid desublimation of UF 6 in the header.

2. Vacuum Pump/Chemical Trap Sets.

ISA Summary Page 3.4-28 Revision 17



3.4 Process Descriptions

3.4.4.8.10 Helium Leak Test Cart

The Helium Leak Test Cart is described in Section 3.4.2.2.F A criticality event is not credible for LBDCR-

the Helium Leak Test Cart due to the sequence of many unlikely human errors that are required 10-0085

to introduce enriched UF6 into the Helium Leak Test Cart system.

3.4.5 (See SAR § 12.1.2.4) Tails Take-off System

3.4.5.1 Functional Description

The primary function of the Tails Take-off System is to provide continuous withdrawal of the
gaseous UF6 tails from the centrifuge cascades (Ref. Figure 3.4-11, Process Flow Diagram
Tails Take-off System). The tails are transported via a train of vacuum pumps to 48-in diameter
cylinders where the UF6 gas is desublimed. A secondary function of this system is to provide a
means for evacuating centrifuge cascades under abnormal operating conditions. Most of the
light gases from the separation process are discharged into the product stream, so venting of
the tails take-off system is seldom necessary.

Small, intermittent quantities of gaseous effluent are produced from purging and venting the
flexible piping used to connect the UBCs (ie., 48Y Tails) to the system during cylinder
changeout. This effluent is treated by the Tails Evacuation Pump/Chemical Trap Set to remove
UF6 or HF before being routed to the Pumped Extract GEVS for further treatment. Solid wastes
are produced from periodic change-out of chemical and oil traps. There is no liquid effluent
directly produced in this system. Vacuum pumps are taken out of service for maintenance and
the pump oil is reprocessed in the CRDB and reused.

The Tails Take-off System is located in the UF6 Handling Area and Process Services Corridor of
the SBM (Ref. Figure 3.3-3 UF6 Handling Area, Equipment Locations). The equipment is
operated from the Control Room with the exception of maintenance and preparation activities,
which are controlled locally.

3.4.5.2 Major Components

The Tails Take-off System major components are:

A. Primary Header

The tails primary header connects each cascade to the Tails Pumping Trains. Pressure
transducers in the header protect the cascades from air ingress.

B. Tails Pumping Trains

Each cascade has two dedicated Tails Pumping Trains connected in parallel. One pump train is
on-line while the other is in standby. Each train has one set of pumps andeach set consists of
two vacuum pumps in series mounted on a common frame. Manual and automatic valves
isolate each pump set.

C. Secondary Header

Tails Pumping Trains discharge into the secondary header. The secondary header connects
with the Tails Low Temperature Take-off Stations.

ISA Summary Page 3.4-34 Revision 17



3.4 Process Descriptions

Solid Feed Station Weighing System
Type Load Cell

Capacity, kg (Ib) 16,000 (35,300)

Feed Purification Low Temperature Take-off Station

Number per Cascade Hall 2

Available, On-line 1

Spare (Standby, Prep, Maintenance) 1

Cylinder Type 48Y

Capacity UF6, kg (Ib) 12,501 (27,565)

Cooling

Medium Air, via dedicated chiller

Temperature, °C (OF) -25 (-13) LBDCR-

10-0082

Heating Requirements Cylinder Valve Heater

Temnperature, 0C (OR) 48(4118)

Weighing System

Type Load Cell

Capacity, kg (Ib) 16,000 (35,300)

Feed Purification UF6 Cold Trap

Number per Cascade Hall 2

Available, On-line 1

Spare (Standby, Prep, Maintenance) 1

Capacity, kg (Ib) UF6  50(110)

Cool Down I Desubliming

Operating Temperature, 'C (OF) 1-60 (-76)

Heat Up I Subliming

Operating Temperature, 'C (OF) 120 (68)
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3.4 Process Descriptions

Product Low Temperature Take-off Station

Number Per Cascade Hall 5

On-line 2

Standby 2

Preparation/Maintenance 1

Cylinder Type 30B

Capacity UF6, kg (Ib) 2,277 (5,021)

Heating Requirements Cylider Valve Hot Air Blower

lemprature, G (OF-) 42'40

Cooling

Medium Air, via dedicated chiller

Media Temperature, 'C (°F) -25 (-13)

Weighing System

Type Load Cell

Capacity, kg (Ib) 116,000 (35,300)

Product Vent UF6 Cold Trap

Number Per Cascade Hall 2

Available, On-line 1

Spare (Standby, Prep, Maintenance) 1

Capacity, kg (Ib) UF6  25 (55.1)

Cool Down I Desubliming

Operating Temperature, °C (°F) 1-60 (-76)

Heat Up / Subliming

Operating Temperature, °C (OF) 120 (68)

Weighing System

Type Load Cell

Capacity, kg (Ib) To be determined at final design.

LBDCR-
10-0082
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3.4 Process Descriptions

Helium Leak Test Cart

Number Per Cascade Hall 1

Vacuum Pump

Capacity, m3/hr (cfm) 2Z5(1ý4.7

Chemical Traps
Type Adsorption Mechanical

Separation

Function Oil Removal Oil Removal

Count One (pump inlet) One (pump outlet)

Media (A20-JA Mechanical

LBDCR-
10-0085
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3.4 Process Descriptions

Tails Low Temperature Take-off Station

Number Per Cascade Hall 11 (Note 1)

On-line 7

Standby/Preparation/Maintenance 1

Cylinder Type 48Y

Capacity UF6, kg (Ib) 12,501 (27,565)

Hoating Reguiree~netS CYlindelr V lye Hot Air BloWer

Cooling
Medium IAir, via dedicated chiller

Media Temperature, °C (*F) -25(-13)

Weighing System

Type Load Cell

Capacity, kg (Ib) 16,000 (35,300)

Note 1: Eight of the eleven Tails Low Temperature Take-off Stations support the current SWU
capacity and three additional stations support the planned SBM expansion and operational
flexibility.

LBDCR-
10-0082
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3.4 Process Descriptions

Blending Receiver Stations

Number per Plant (Total) 2

On-line 1 or 2

Standby, Preparation, Maintenance 1 or 2

Cylinder Type 30B

Capacity UF6, kg (Ib) 2,277 (5,021)

Cooling

Medium Air, via dedicated chiller

Temperature, 'C ('F) -25 (-13)

Heating Requiremsent Cyiner Valvo Hot Air Blower

Temnperature, 0C (OF) 69+(440

Weighing System

Type Load Cell

Capacity, kg (Ib) 4,000 (8,820)

Donor and Receiver Station Valve Hot Boxes

Heating Media Donor Receiver

Media Electrical Trace Electrical Trace

Temperature, °C (OF) 60 (140) 60 (140)

LBDCR-
10-0082
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3.4 Process Descriptions

LBDCR-
10-0083
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3.4 Process Descriptions

LBDCR-
10-0083

Figure 3.4-13 Process Flow Diagram Product Liquid Sampling System
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3.5 Utility and Support Systems

3.5.17.3 Interfaces

The Ventilated Room interfaces with the following systems and utilities.

A. CRDB GEVS

B. Decontamination Workshop

C. Solid Waste Collection System

D. Nitrogen System

E. Compressed Air System

F. Electrical System

G. HVAC System

H. De-ionized Water Supply and Distribution System

3.5.17.4 Safety Considerations

Numerous design and operating features are incorporated into the Ventilated Room and the
systems within it to provide safe operation and protect the plant operators and the public.

Emptying the chemical traps will generate airborne particulates. Airborne particulates are
greatly minimized by emptying the chemical traps in a specially designed rig. The rig is
designed to prevent the airborne particulates from escaping from the rig and into the Ventilated
Room. The rig is connected to the CRDB GEVS. Operation of the CRDB GEVS is required to
establish airflow away from the worker when handling sodium fluoride trap material containing
uranic material. In addition to controlling airborne contaminates, the rig is designed to meet
criticality control requirements and is safe by geometry.

Plant operators are also required to wear respirators when they are handling chemical traps
containing uranic material or when performing positive pressure testing of UF6 cylinders after
repair/replacement of a leaking cylinder component. There are numerous control measures in
the Ventilated Room to prevent criticality accidents. Among these are safe storage arrays,
moderation control, sampling and mass control.

An automatic trip of the vacuum pump on high weight of the carbon trap for the Ventilated Room
evacuation skid and an automatic trip of the vacuum pump on high temperature in the Ventilated
Room evacuation skid carbon trap are provided.

An automatic trip of the Ventilated Room HVAC and isolatien from CRDB GEVS on smoke
detetion and Ventilated Room dersign leakage limits are provid-ed to .nur Fpublic

consequences due to offeito exposure from Ventiated Room outflow arc mnaintained low.

Calculations have also been performed on the storage arrays of product vent chemical (carbon)
traps. The calculations also cover the storage of alumina traps, which are of similar dimensions
but have a lower uptake of uranium. The alumina traps are not normally exposed to uranium
(their purpose is to remove HF), but it is possible that an alumina trap could be connected to the
plant by mistake in place of a carbon trap. The modeling of alumina traps as carbon traps
covers this possibility.

LBDCR-
10-0031
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3.5 Utility and Support Systems

From Compressed Air
System F1" 35-20

Sheel I of 2
Critical Header #1

From Compressed Air
System Figun 3.5-20

Sheet I of 2
Crtwcal Header #2

SBM 1001/1002 - RING HEADER
AREAS SERVED2 UFe AREA, MASS SPEC ROOM
LOADS PRODUCT VALVE STATIONS, TAILS VALVE STATIONS,
PRODUCT VENT COLD TRAPS, FEED PURIFICATION COLD TRAPS,
DONOR RECEIVER COLD TRAP, FEED STATION HOT BOXES. DONOR
STATION HOT BOXES, BLENDING RECEIVER HOT BOXES, ASSAY
SAMPLE PUMP SET, FEED PURIFICATION HOT BOXES, SERVICE
OUTLETS

SBM 1001(1002 - RING HEADER
AREAS SERVED PROCESS SERVICE CORRIDOR
LOADS: CASCADE VALVE STATIONS, CONTINGENCY DUMP VACUUM
PUMPITRAP SETS, PRODUCT PUMPING TRAINS, CENTRIFUGE COOLING
WATER INJECTION VALVES

CR0B 1100 - RING HEADER
gARSSR : GEVS ROOM
LOADS: GEVS FILTERS

From Comrnessed Ar
System Figure 3.5-20

Sheet 1 of 2 -'4 SaM 100111002
AREAS SERVED: MECHANICAL ROOMS, PROCESS SERVICES
CORR|flORR AIR HANfLINGI RAOMAA MARR RPFC RAOM. ROOFl

I QAR.R' AIR HA-I INA'~' RN .-- MARA q ..-...--. 4
LOANS: SERVICE OUTLETS I

LBDCR-
10-0083

CRDB 1100
A LIQUID EFFLUENT COLLECTION TANK ROOM, SOLID
WASTE COLLECTION AREA. GAMMA SPECTRUM DRUM COUNTER
ROOMS, DRUM REPACKING ENCLOSURE. ULTRA PURE WATER
ROOM, RAD MONITORING ROOM, ROOF. CHEM LAB, GEVS ROOM,
VENTILATED ROOM. TRAP AND EMPTYING DRUM TIPPER
ENCLOSURE, DECON WORKSHOP, VACUUM PUMP REBUILD
WORKSHOP, PUMP TEST ROOM, AIRLOCKS. LAUNDRY, MASS SPEC
LAB
LQAO SERVICE OUTLETS. PLANT CONTROL SYSTEM, IROFS
PANEL, DECON CABINETS. PORTABLE SEPARATION UNIT,
ULTRASONIC SINKS, DRYING CABINETS, LIQUID EFFLUENT FEED
PUMP, ICE AND BEAD BLASTER, FOMBLIN RIG CABINET, SAMPLE
BOTTLE CABINET. PRESSURE TEST CABINET, PAINT SPRAY BOOTH,
ALPHA-BETA SPECTROMETER. FLEX HOSE CABINET, DISASSEMBLY
CABINET. SCISSOR LIFTS

TSB 1500
AREAS SERVED MECHANICAL WORKSHOP, CALIBRATION LAB,
ENVIRONMENTAL MONITORING LAB, ROOF
LOAS: SERVICE OUTLETS, FUME CUPBOARD
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3.5 Utility and Support Systems

From Compressed Air
System Figure 3.5-14

Sheet I of 3
Critical Header #1

From Compressed Air
System Figure 3.5-14

Sheet 1 of 3
Critical Header 02

SBM 100111002 - RING HEADER
AREAS SERVED: UF 6 AREA, MASS SPEC ROOM
LOAS: PRODUCT VALVE STATIONS, TAILS VALVE STATIONS,
PRODUCT VENT COLD TRAPS, FEED PURIFICATION COLD TRAPS,
DONOR RECEIVER COLD TRAP, FEED STATION HOT BOXES, DONOR
STATION HOT BOXES, BLENDING RECEIVER HOT BOXES, ASSAY
SAMPLE PUMP SET, FEED PURIFICATION HOT BOXES, SERVICE
OUTLETS

SBM 1001/1002 - RING HEADER
A A PROCESS SERVICE CORRIDOR
LOADS: CASCADE VALVE STATIONS. CONTINGENCY DUMP VACUUM
PUMP/TRAP SETS, PRODUCT PUMPING TRAINS. CENTRIFUGE COOLING
WATER INJECTION VALVES

CRDB 1100 - RING HEADER
AREAS SERVED: GEVS ROOM
LOADS: GEVS FILTERS

i

From Compressed Air
System Figure 3.5-14

Sheet I of 3
Non-Critical

SBM 1001t1002I AREAS SERVED: MECHANICAL ROOMS, PROCESS SERVICES
CORRIDORS, AIR HANDLING ROOMS. MASS SPEC ROOM, ROOF
LDS: SERVICE OUTLETS

LBDCR-
10-0083

SBM 100311004
AREASRVD: MECHANICAL ROOMS, PROCESS SERVICES
CORRIDORS, LIQUID NITROGEN FILLING STATION ROOM, MASS
SPEC ROOM, ROOF
LQADS: SERVICE OUTLETS

I

mI I

CRDB 1100
AREAS SERVED LIQUID EFFLUENT COLLECTION TANK ROOM, SOLID
WASTE COLLECTION AREA, GAMMA SPECTRUM DRUM COUNTER
ROOMS, DRUM REPACKING ENCLOSURE, ULTRA PURE WATER
ROOM, RAD MONITORING ROOM. ROOF. CHEM LAB, GEVS ROOM,
VENTILATED ROO.W TRAP AND EMPTYING DRUM TIPPER
ENCLOSURE, DECON WORKSHOP, VACUUM PUMP REBUILD
WORKSHOP, PUMP TEST ROOM, AIRLOCKS. LAUNDRY, MASS SPEC
LAB
IW SERVICE OUTLETS, PLANT CONTROL SYSTEM. IROFS
PANEL. DECON CABINETS, PORTABLE SEPARATION UNIT,
ULTRASONIC SINKS, DRYING CABINETS, LIQUID EFFLUENT FEED
PUMP, ICE AND BEAD BLASTER, FOMBLIN RIG CABINET, SAMPLE
BOTTLE CABINET, PRESSURE TEST CABINET, PAINT SPRAY BOOTH,
ALPHA-BETA SPECTROMETER, FLEX HOSE CABINET, DISASSEMBLY
CABINET, SCISSOR LIFTS

TSB 1500
ABEA RE9: MECHANICAL WORKSHOP, CALIBRATION LAB,
ENVIRONMENTAL MONITORING LAB, ROOF
LOADS: SERVICE OUTLETS, FUME CUPBOARD

Figure 3.5-14 Process Flow Diagram Compressed Air System (Sheet 2 of 2)

ISA Summary Page 3.5-103 Revision 17



3.7 General Types of Accident Sequences

Table 3.7-3 External Events and Fire Accident Sequences and Risk Index
Preventive Safety Preventive Mitigation Likelihood Conseq. Risk Index

Accident Enta Parameter I SIROFS Index T Likelihood Category (h=f x g) Comments and
Event Parameter 2 Fa UncontrolledIdentifier Idx or IROFS 1 Filure
Index Failure Index or IROFS 2 d (U)I Controlled Category (Type of Uncontrolled (U) / Recommendations

Failure Index Inex (C)Accident) Controlled (C)(a) (b) Wc (d) (e) (f) (g) (h)

FF16-2 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required
FF16-2 -2 IROFS36a N/A N/A -5 (C) 1 3 (T) 3 (C) Acceptable Ris

-3
FF24-1 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required
FF24-1 -2 IROFS35 IROFS36d N/A -8 (C) 1 3 (T) 3 (C) Acceptable Risk

-3 -3
FF24-1 -2 IROFS35 N/A N/A -5 (C) 1 3 (T) 3(C) Acceptable Risk

-3
FF24-1 -2 N/A IROFS36d N/A -5 (C) 1 3(T) 3(C) Acceptable Risk

-3
FF25-1 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required
FF25-1 -2 IROFS36d N/A N/A -5 (C) 1 3 (T) 3 (C) Acceptable Risk

-3
FF25-2a -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required
FF25-2b -2 IROFS36d N/A N/A -52 (C) 21 32 (T) 36 (C) Addition3l IROFS

(SUGs)3Req idAcceptable
Risk

FF&2e- ROF92fi N/A IROFS27 -24-G4 a 4-M 34- AGGoptable Rik
(Su•-,e3) (SuGsess)

FF42-I2 -2 NRIFA26d NIA NIARF3 -4-P() 2 2+(T-) 4IRO A SeptableqRisk
(SuGseess) -2

Pr2-:292 -2 IRQF836d N/A I.ROFS&3 -6(G 4 34-() 3-PQ. AGep~able Ris
_(Fakw--3) (SUGse e )_

F2-f-2 IRGFS26d W/A lROQ-837 4 2-(T# 34q~ Araeptable Rie

FF42-i -2 N/A N/A N/Aj -2 (U) 3 3 (T) 9 (u) IROFS Required
FF42-1 -2 IROFS36c N/A N/A -5 (C) 1 3 (T) 3 (C) Acceptable Risk

-3

LBDCR-
10-0031
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3.7 General Types of Accident Sequences

Table 3.7-4 External Events and Fire Accident Descriptions
Accident Identifier: FF25-2 (CRDB Ventilated Room)

(See Table 4.1-2) The frequency index number for the initiating event was determined to be (-2). The NUREG-1520 criteria - no failures of this type
in this facility in 30 yrs - applies. This failure frequency index was based on evidence from similarly designed Urenco European plants which have
a combined plant history of greater than 30 yrs in which no fire events have occurred in any uranium areas.

The uranium inventory is up to 500 kg (1100 Ib) contained in 12 L (3.2 gal) metal containers and 210 L (55 gal) drums. Additional uranium inventory
is present (periodically) in the form of a single 48Y or 30B cylinder present in the room for valve maintenance/change-out.

The uncontrolled event is a fire involving excessive transient combustibles within the area that could result in a release of the uranium inventory
(failure of IROFS36d: administratively limit transient combustible loading in areas containing uranic material and adjacent areas to ensure integrity
of uranic material components/containers and limit the quantity of uranic material at risk to ensure consequences to the public are low). This event
was analyzed to have a high consequence.

For the controlled event, a fire considering expected in-situ and transient combustibles would be an intermediate low consequence event. The fire
presumes that up to 50 kg (110 Ib) of uranic material/HF could be present in open 12 L (3.2 gal) containers and the bulking drum during
transfer/bulking operations and driven off in the event of a fire. in ,•,ed to mitigate tho sver!ity to loW consequenGc, th, IROPS required is smoke
detoction (aFrea wide in the rom or in the 'entilatien system) intorlocked to isolate the room ventilation systems with limited loakage from the LBDCR-
building (I.R. . 37). 10-0031

The remaining uranic material/HF inventory in the cylinder, sealed metal drums, chemical traps, and waste containers was discounted as not being
released during this fire due to insufficient combustibles being present to cause failure of the cylinder or metal containers. The preventive measures
are to administratively limit transient combustible loading in areas containing uranic material and adjacent areas to ensure integrity of uranic material
components/containers and limit the quantity of uranic material at risk to ensure consequences to the public are low (IROFS36d).

The failure Probability index for administrative controls/procedures of IROFS36d was determined to be (-3). The NUREG-1 520 criteria - a routine
administrative IROFS aoolies. The IROFS iustification for enhanced administrative control is discussed in Section 3.8.3.

AccGident Identifier FF25 2a: The uncontrolle-d case99 isiiitnevent idx(2) with a consequence categor,' (3). Risk index i6 (9) and IROFS are
Reeded.

Accident Id-entifier FF25 &b: PrevenAtiv~e measueres are to administratively limit transient comblhustible leading in areas containing uranic material an;d
adja~ent areas to ensure9 integrity of ur~anic mateOaI compnonR9W;.tscntiners anRd limit the quantity Of uranic m~aterial at risk to cnSUre cOnsequences
to the public are low (IROFS 36d). The controlled case consequences analysis chews.0 that the_ resultig conEqunc isitermediate categeor (2).
Risk index is (6) and additionRal IROFS are needed.

Accident Identifier FF25 2G: Preventive measures are (1) to administatively limit transient combhIusible lea;ding i areas containing uranic m~aterial
and adjacent areas to ensure integrity of uranic mnaterial comAponents/containers and limit the quantity of uranic mnaterial at risk to ensure
consequences to the public are low (IROFS36d) and (2) automatic trip of the Ventil;;atd Roomn HVAC and isolation from CRDB GEVS;O en smoke
detectio and Ventilated Room design leakage limited to ensur~e effsite exposure fromR building out flow mnaintains consequences to the public low
(IROFS37). This is a controlle-d event With a mnitigation to reduce the severity of the consequence (smoke detection trip Of the roomA ventiation with
lim~ited leakage) with a failure probability of ( 2). The resulting risk index is (3) which is acceptable risk.
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3.7 General Types of Accident Sequences

Table 3.7-4 External Events and Fire Accident Descriptions
A^6ndn+ Ide~nnt+fra FF25 2 (ICRDfl Ventilated, DRom) (....... nrl\

Accident Iden1Rtifie;hr F=F=_:2.5 2d , Preiventive measure• , are (1) to adminitr- atively limit transient FoR•mbtible loading iRn areas cntaining WrFani mFaterial
and adjacent arcasto ensure integrity of uranic. matcrial compnPGents/containers and limit the quantity of uranic mnaterial at risk to ensure
consequences to the public are low (IROFS36d) and (2) automatic trip of the Ventilated Room HVAC and isolation from CRDB3 GEVS on smoke
detection and Ventilated Room desfign leakage limited to ensure offsite exposure from buifilding out flow m:afintains consequences to the public low
(IROFS37). However, in this cenet, the- falilure of IRCOFS37 isevaluated. This is a controlled cvent without mnitigation to reduce the severity of the
consequen.e. The resulting likelihood index is ( 4) which is combined with the intermediate consequen•c (the controlled case co•nsequeces
analysis shows that the rsul..ting cosequence m at d result i a risk index of (4) which is acceptable risk.

Accident Identifier F=F25 2e: Preventive m~easures are (1) to administratively limit transient combustible leadin inaea Rotaining uranic material
and adjacent areasto ensure integrity o~f uranic material cmoet/nairsand limit the quantity of uranic material at risk to ensure
consequences to the public are low (IROFS36d) and (2) automatic trip of the Ventilated Room HVAC and isolation frm CRDB GEVS On smoke
detection and Ventilated Roomg design leakage limited to ensure effsite exposure from building out flow mnaintains consequences to the public lo)w
(IROFS37). However, in this event, the failure of IROFS36d is evaluated. This is an evaIo f the event With mitigation. The initiating event is
2 with a failure prbability index of 3. The event is assumed to have high consequences (categ 3). This results in a risk index of (3) which-i•
aGeptable sk7

Accident Identifier FF25 2f- Preventive measures ae (1) to administratively limit transient combuwstible leading i taining urani craterial
and adjacent areas to ensur~e integrity of uranic material comnponents/con--.tai4neArs and limit the quantity of uraniGc material at risk to ensure
consequences to the public are low (IROFS36d) and (2) automatic trip of the Ventilated Room HVAC and isolation from CRIDB GEVS en smoke
detection and Ventilated Room design leakage limited to enRsure offeite exposurefrom building out flow maintaiRs consequenc-• to the public low
(IROFS-37). However, in this event, the failure of both IROPfS36•d and IROFS37 are evaluated. This is an evaluation of the event with a failure of
mitigation. The initiating evont is 2 with aau )robability index of 3 cFmbined with a fa*lure probability of 2. The event is anal',_ed to have
high consequences (categer, 3). This6 resut6Ms_ in a Oris index Of (3) which is acceptable risk.
The failure probability index for smoeke detection trip o~f the_ room. vetlain nimited buildfing leakage was determnined to be ( 2). The NURE=G
1520 crgfiteria a single active engineered IROFS applies.
The failure probabgility index for adminisitrative conrols/1procedures of IROFS36fd; w as deteFrmined to be ( 3). The NUJREG 1520 criteria a routine
administrative IROFS9 applies. The IROPS justification for enhance'd'adminis.trative control is; discusseFFtd fin S~ection 3.8.3.

LBDCR-
10-0031
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3.8 Items Relied On For Safety (IROFS)

(4) Workers away from the immediate area of release would detect the release by the vapor
cloud produced. The release will involve both white UF6 (solid) and yellow uranyl
fluoride reaction products. Visual clues as well as odor gradient will provide adequate
assurance that the worker exposure time is less than that used in the consequence
calculation.

(5) Sufficient time is available for the worker to reliably detect the event and evacuate the
area(s) of concern.

3.8.3.39c IROFS39c Bases for Enhanced FPIN

The enhanced (i.e., Index of "3") administrative control to limit worker exposure by requiring
evacuation of area(s) of concern in the event of a release, is based on the following factors:

(1) Worker detection of a release is immediate (i.e., the Ieeal-worker that causes the release LBDCR-
will immediately sense and recognize a release, the worker elsewhere in the area will 100024
promptly detect the release by visual clues and odor associated with the release).

(2) Heightened awareness will allow immediate response to an event resulting from a
release. Training recall is greatly enhanced. Worker response for any release is
expected to be immediate.

(3) Any release from UF6 systems/cylinders at the NEF would predominantly consist of HF
with some potential entrainment of uranic particulate. An HF release would
predominately cause a visible cloud and a pungent odor which is detectable at
concentrations less than 1 ppm. This odor threshold is well below the concentration that
could cause permanent injury or produce escape-impairing symptoms. Inhalation of HF
causes an intolerable prickling, burning sensation in the nose and throat, with cough and
pain beneath the sternum. Ocular exposure to HF causes a burning sensation, redness
and secretion. As a result, worker desire to promptly vacate the area will be high.

(4) Workers away from the immediate area of release would detect the release by the vapor
cloud produced. The release will involve both white UF6 (solid) and yellow uranyl
fluoride reaction products. Visual clues as well as odor gradient will provide adequate
assurance that the worker exposure time is less than that used in the consequence
calculation.

(4) Sufficient time is available for the worker to reliably detect the event and evacuate the
area(s) of concern.

3.8.3.39d IROFS39d Bases for Enhanced FPIN

The enhanced (i.e., Index of "-3") administrative control to limit worker exposure by requiring
evacuation of area(s) of concern in the event of severe weather, is based on the following
factors:

(1) Multiple weather monitoring measures (i.e., on site and offsite) allow detection of the
event of concern.

(2) Emergency preparedness through procedural actions ensures a systematic evacuation
to sudden and expected inclement weather.

(3) Heightened awareness will allow immediate worker reponse to the weather. Training
recall is greatly enhanced.
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)
FPIN

IROFS Accident Type of Type Class Description of Safet Function FPIN Basis
Sequence Accident (1) (2) (3) (4)

IROFS36i FF-WORKER EVAC- Chemical AC B Administratively limit transient combustible loading in areas -3 3.8.3.36i
CAB containing uranic material to ensure integrity of uranic material

components/containers and limit the quantity of uranic
material at risk to ensure consequences to the worker are not
high.
Transients will be controlled to limit aggregate combustible
load (transient and in-situ) in the area of concern.

IROFS37 .F-F=25-2 Ghem*Gal AEG A 'Autematic haFrdw;ed, fail c6afe, trip Of the Vontilatod Room -2 NMA
HVAC and isolation fromF CRDBRGEVS R o~n sko dotoctio

*(See Tal A4. 3) and Ventilat~d_ Roomn design leakage limfitod to on.sure offcite
exposure fromR bufilding o)ut flowM maitai s cnquoncs t
the pub!! lw.

IROFS38 TT2-2 Chemical AC A Administratively limit the cylinder fill mass to ensure cylinder -3 3.8.3.38
UF2-2 integrity.

PT2-4 This is implemented at Tails Low Temperature Take-off
*PB2-4 Stations, Feed Purification Low Temperature Take-off

Stations, Product Low Temperature Take-off Stations, and
Product Blending Receiver Stations by verifying that cylinder

* (See Table 4.1-3) weight is within specified trending limits once per shift during
filling of the cylinder. Weight limit conservative with respect to
assuring cylinder integrity. If the acceptance criterion is not
met, then fill of the associated cylinder shall be terminated.

IROFS39a EE-SEISMIC- Chemical AC A Administratively limit exposure by requiring worker action to -2 N/A
WORKER EVAC - evacuate the area(s) of concern to ensure worker
CAB consequences of inhalation of uranic material and HF are low.

This is implemented by worker evacuation from area(s) of
concern in the event of a seismic event consistent with
assumptions of the consequence analyses.

LBDCR-
10-0031
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-2 Sole Items Relied On For Safety (IROFS)

IROFS Accident Type of Type

Identifier Sequence Accident ofS
IROFS

IROFS36f FF43-2 Chemical AC Administratively limit designated routes for bulk fueling
vehicles onsite to ensure UBC cylinder integrity.

IROFS36g FF44-1 Chemical AC Administratively limit onsite vegetation fire sources to
ensure integrity of important targets.

RQFS27 F2 2he I AEG A.utomatic trip of the Ventilated Room HVAC and
isoAtion fromn CRDB GEWS OR smoke detection and

Ventil+ated. Room design leakage limited to ensur..offsit.
exposure 4fro building out flowN mantin6cnequ9Reno

IROFS38 TT2-2 Chemical AC Administratively limit the cylinder fill mass to ensure
UF2-2 cylinder integrity.

PT2-4
PB2-4

IROFS39a EE-SEISMIC- Chemical AC Administratively limit exposure by requiring worker action
WORKER to evacuate area(s) of concern to ensure worker
EVAC consequences of inhalation of uranic material and HF are
EE-SEISMIC - low.
WORKER
EVAC-CAB

IROFS39b FF-WORKER- Chemical AC Administratively limit exposure by requiring worker action
EVAC-CAB to evacuate area(s) of concern to ensure worker

consequences of inhalation of uranic material and HF are
low.

IROFS39c CHEM Chemical AC Administratively limit exposure by requiring worker action
RELEASE- to evacuate area(s) of concern to ensure worker
WORKER consequences of inhalation of uranic material and HF are
EVAC low.
CHEM
RELEASE -

WORKER
EVAC -CAB

IROFS39d EE-CHEM Chemical AC Administratively limit exposure by requiring worker action
RELEASE- to evacuate area(s) of concern to ensure worker
WORKER consequences of inhalation of uranic material and HF are
EVAC-CAB low.
EE-TORNADO
MISSILE -
SBM - CRDB
SHELL &
BUNKER
WORKER (T)

LBDCR-
10-0031
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4.1 Accident Sequence / IROFS Differences

Table 4.1-2 (Table 3.7-4) Affected External Events and Fire Accident Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Pouto hs

Operations (IPO) Phase 1

The ventilated room is Applicable
not completed. A
Ventilated Storage
Room is constructed

Fire involving excessive transient combustibles within the in the UF6 Handling
area resulting in a release of UF 6 . Area for storage of

contaminated material
(IROFS36d) Administratively limit transient combustible until the Ventilated
loading in areas containing uranic material and adjacent Room is complete.

FF25-2 areas to ensure integrity of uranic material Operations conducted Applicablecomponents/containers and limit the quantity of uranic in the ventilated room
material at risk (other than storage) is

not conducted in the
-(IROF37) Automati; tri• of the Ventilatod Room HVAC Ventilated Storage
and isolation fromCRD GEVS on rmoko detection and Room. Therefore,
limit;d Ventilated Room d.cign leakage this accident

sequence has no
consequences
exceeding
10 CFR 70.61.

Fire involving excessive transient combustibles on the UBC
Storage Pad (failure of IROFS36e: administratively limit
transient combustible loading on the UBC Storage Pad to
ensure cylinder integrity). The UBC Storage

Pad will not be
FF-43-1 * (IORFS36e) Administratively limit transient combustible operational for the Applicable Applicable

loading on the UBC Storage Pad to ensure cylinder duration of IPO.
integrity - vehicles with a fuel capacity limit of less than
280 L (74 gal) and maintaining storage pad drain-off to
ensure no excessive fuel pooling.

LBDCR-
10-0031
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4.1 Accident Sequence / IROFS Differences

Table 4.1-3 (Table 3.8-1) Affected IROFS
Justification

Affected AccidentSequence Initial Plant Production

Operations (IPO) Phase P

Administratively limit 23U mass in non-safe-by-
design solid waste containers to ensure This operation is not
subcriticality using bookkeeping procedures. Toperatio is notIROF31c R2-7conducted as theIRF~cV27ventilated room is not Applicable Applicable

(IROFS31c is applicable to transitional accident available.

sequence TVRI -1, See Tables 4-4 and 4-5

below.)

CRDB not available

IROFS35 FF6-i Fire barriers and automatic closure of fire-rated
FF24-1 barriers opening protectives Ventilated Room not Applicable Applicable

available.

Administratively limit transient combustible
loading in areas containing uranic material and
adjacent areas to ensure integrity of uranic

IROFS36a FF6-i material components/containers and limit the CRDB not available Applicable Applicable
FF6-2 quantity of uranic material at risk to ensure

consequences to the public are low.

Administratively limit transient combustible

FF24-1 loading in areas containing uranic material and
IROFS36d FF25-1 adjacent areas to ensure integrity of uranic Ventilated Room notFF25-i material components/containers and limit the available. Applicable Applicable

quantity of uranic material at risk to ensure

consequences to the public are low.

Administratively limit transient combustible UBS Storage Pad not Applicable
IROFS36e loading on the UBC Storage Pad to ensure available Applicable

IROFS36e FF43-i cylinder integrity.

..F..2...2 Automatic trip of the Ventilat•od Room . nd Vontiatod Roomo not
IROFS37- G 60~~islation from GRDI3 GEVS on smoko dotoction Vniae ~MRt plrbeApial

and- 1limito-d Vontilatod Room docignR loakagO aalbe

LBDCR-
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Summary of Changes for Revision 17

Issue / Date Change Description of Change

17a LBDCR-10-0089 Accident sequence OC2-1 vehicle's maxium weight and speed

08-12-10 08-04-10 CC-EG-2010-0279; 70.72= 2010-0517

Editorial and administrative changes. These were revised
based upon several CRs

08-26-10 CC-EG-2010-0288; 70.72 = 2010-0560

17b Introduce full feed cylinder & clean/empty product cylinder on
LBDCR-10-0093 UBC storage pad; change crane type; removes vehicle crash

09-14-10 09-12-10 barriers & replace with IROFS36e, 50a, 50h

CC-EG-2008-0504 rev 2; 70.72 = 2010-0592

LBDCR-1 0-0096 Phased Operations - Production Phase 1 a and lb

09-12-10 CC-OP-2010-0007; 70.72 = 2010-0593

LBDCR-1 0-0097 Change the pump number from "Leybold WS251" to "Leybold
WSU251".

17c 09-20-10 CC-EG-2010-0325; 70.72 = 2010-0609

10-13-10
LBDCR-10-0098 Add Mobile Maintenance Rig

09-20-10 CC-EG-2010-0194; 70.72 = 2010-0610

18 N/A Submittal to NRC for non substantial changes previously

10-25-10 approved by LES

1* 1*

1~ *1-

1- 4.

1* 1*

1~ 1*



3.0 Applicable Requirements / Guidance

Table 3.0-1 NEF Licensing Code of Record
Code Group / Code Number Year or Edition Title Source

Reference Document
Guidance to Hazardous, Radioactive, and Mixed-

NRC Information Notice 94-23 1994 Waste Generators on the Elements of a Waste SER
Minimization Program

FNMCP
NRC NUREG/BR-0006 20093 Instructions for completing Nuclear Material

NE -Transaction Reports and Concise Note Forms.

NRC NUREGIBR-0007 20093 Instructions for Completing Material Balance Report FNMCP
N and Physical Inventory Listing

NRC NUREG/BR-0096 1992 Instructions and Guidance for Completing Physical FNMCP
Inventory Summary Reports

NRC NUREG/CR-0098 1978 Development of Criteria for Seismic Review of SERSelected Nuclear Power Plants

NRC NUREGICR-1071 September 1980 Critical Experiments with Interstitially-Moderated SAR
NCN E/R01Stme18Arrays of Low-Enriched Uranium Oxide
NRC NUREG/CR-2078 1983 Handbook of Nuclear Safeguards Measurement FNMCP

Methods
XOQDOQ: Computer Program for the

NRC NUREG/CR-2919 1982 Meteorological Evaluation of Routine Effluent ER
Releases at Nuclear Power Stations

NRC NUREG/CR-5659 1990 Control Room Habitability System Review Models SER
Recommendations to the NRC on Acceptable

NRC NUREG/CR-5734 1991 Standard Format and Content for the FNMC Plan FNMCP
Required for Low-Enriched Uranium Enrichment
Facilities

NRC NUREG/CR-6331 1997 Atmospheric Relative Concentrations in Building SER
Wakes

ISAS
NRC NUREGICR-6410 March 1998 Nuclear Fuel Cycle Facility Accident Analysis SAR

Handbook !SER

NRC NUREGCR-6698 _ 2001 Guide for Validation of Nuclear Criticality Safety SAR
Calculational Methodology SER

LBDCR-
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3.3 Facility Description

3.3 FACILITY DESCRIPTION

The arrangement of the National Enrichment Facility (NEF) is shown in Figure 3.3-1, Facility
Buildings and Areas. The major structures and functional areas of the facility are discussed in
the following sections.

Distances from the facility to the site boundary were determined using guidance from U.S. NRC
Regulatory Guide 1.145 (NRC, 1982), i.e., the nearest point on the building complex to the site
boundary within a 45-degree sector centered on the compass direction of interest. These
distances are provided in Table 3.3-1, Distances to Site Boundary and to Restricted Area
Boundary and Wind Frequencies.

The distance to the nearest resident is greater than 4.26 km (2.63 mi).

3.3.1 Buildings and Major Components

3.3.1.1 Separations Building Modules (SBMS)

3.3.1.1.1 Design Description
LBDCR-

-The overall layout of Separations Building Module 1001 (SBM-1001) is presented in Figures I 10-0096

3.3-2 through 3.3-5. The overall layout of SBM-1 003 is presented in Figures 3.3-6 through 3.3-
9. The SBMs have two Cascade Halls, a UF6 Handling Area, and a Process Services Corridor.

3.3.1.1.2 Functional Areas and Major Components

3.3.1.1.2.1 Cascade Halls

-The Cascade Halls contains multiple cascades, each of which is made up of many centrifuges. 10L0096

Structural support walls split the Cascade Hall into Mini-Halls. The centrifuges are mounted on
precast concrete floor mounting elements (flomels). Each Mini-Hall is enclosed by a structural
steel frame, which supports insulated thermal sandwich panels. These panels surround each
Mini-Hall to aid in maintaining a constant temperature within the enclosure. A temporary Mobile
Thermal Wall System separated operating cascades from construction and installation of
subsequent cascades in the same Mini-Hall.

3.3..2..2443.3.1.1.2.2 Process Services Corridor LBDCR-
10-0096

(See SAR § 12.2.1.1.1) The Process Services Corridor contains gas transport equipment, which

connects the cascades to the UF6 Feed System, Product Take-off System, Tails Take-off
System and Contingency Dump System.

All three floors of the Process Services Corridor contains various pieces of equipment, control
cabinets and electrical cabinets. In addition the second floor contains valve support frames,
process pumps and chemical traps and the third floorcontains water pumps and heating and
ventilation equipment. The various floors of the Process Services Corridor can be accessed by
one of three stairways or by the freight elevator.
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3.3 Facility Description
'3'3 LBDCR-

3.3.!.!.2-..3.3.1.1.2.3 -UF6 Handling Area 10-0096

The UF6 Handling Area contains the UF 6 Feed System, Product Take-off System, Tails Take-off
System, and Product Blending and Liquid Sampling System.

From the Feed System, natural uranium in the form of UF 6 is fed into the cascades. The
Product Take-off System collects UF 6 enriched in the 235U isotope while the Tails Take-off
System normally collects UF 6 depleted in the 235U isotope. Under abnormal process conditions
the Tails Take-off will accept the contents of dumped cascades.

(See SAR § 12.1.1.1.6 and 12.1.1.1.72.1.1.2 and 12.2.1.1.3) The primary function of the 10LBDCR

Product Blending and Liquid Sampling System is to provide means to fill 30B product cylinders
with UF 6 at a required 2 3 5 U concentration and to obtain homogenized liquid UF 6 samples. The
Blending and Liquid Sampling Area (BLSA) contains the major components associated with the
Product Blending System and the Product Liquid Sampling System. The Product Blending
System is described in Section 3.4.6, Product Blending System. The Product Liquid Sampling
System is described in Section 3.4.7, Product Liquid Sampling System. The UF 6 cylinders used
in the autoclaves are protected from tornado missiles either by hardened structure around the
autoclaves or by the design of the autoclave itself.

(See SAR § 12.2.1.1.41-..4-8) Rail transporters travel on rails embedded along the entire width I10BDC9
of the UF 6 Handling Area floor. The rail transporter transfers 30B and 48Y cylinders to and from
the appropriate feed, feed purification, tails, or blending station, or product sampling autoclaves.

3..!.!2.33.3.1.1.3 Building Construction LBDCR-

10-0096

Each SBM superstructure is structurally independent from adjacent superstructure(s). Interior
non-load bearing walls are constructed of concrete block with a painted finish. These walls
extend to the underside of the structure where required.

The floors of the Cascade Halls have a floor profile quality classification of flat in accordance
with American Concrete Institute (ACI) 117 to aid in the transport of assembled centrifuges.

Cascade Hall and UF 6 Handling Area floors are exposed concrete with a washable epoxy
coating finish designed to resist process chemicals, decontamination agents and radiation.

3.3.1.2 Technical Services Building

The overall layout of the Technical Services Building (TSB) is presented in Figures 3.3-10and
3.3-11. The TSB is located adjacent to the CRDB. The TSB contains support areas for the
facility. It also acts as a point of entry to the CRDB.

3.3.1.2.1 Design Description

The TSB is a two-story structure and totals approximately 5730 m2 (61,700 ft2 ) per floor. The
classification of the TSB includes a mixture of uses including B, S, F and H occupancy. The
majority of the Building is classified as Group B. The TSB is classified as a Type Il-B
Construction by the NMCBC and as a Type 11 (000) Construction by NFPA 220.

Several of the TSB areas are separated from adjacent areas by one-hour or greater fire-rated
construction. These areas include:
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3.3 Facility Description

* Chemical Storage and Waste Processing
* I&C Electrical Shop
* Mechanical Shop
* Warehouse

3.3.1.2.2 Functional Areas and Major Components

3.3.1.2.2.1 Control Room

The Control Room is the main monitoring and reporting point for the entire facility. The Control
Room provides facilities to both directly and indirectly monitor and operate plant control
systems. It is classified as a B Occupancy. It is a permanently manned area and contains the
following equipment:

* Overview screen
* Control desk
* Fire alarm system
* Plant Control Systems
* Communication systems.

The Plant Control Systems and the Communications and Alarms System are described in
Section 3.5.9, Control Systems and Section 3.5.7, Communication and Alarm Annunciation
Systems, respectively.

3.3.1.2.2.2 Training Rooms

Several training rooms are available for Operational training. The rooms are classified as B
Occupancy areas. The rooms are in the hardened area and contain the following:

* Plant Control System training system
* Centrifuge Monitoring System training system
* Central Control System switches and servers

3.3.1.2.2.3 Central Alarm Station (CAS) Area

The Central Alarm Station Area is used as the primary security monitoring station for the facility.
The area includes the Central Alarm Station (CAS), offices, conference area and secure file
storage area. It is classified as a B Occupancy area. All electronic security systems are
controlled and monitored from this center. These systems include Closed Circuit Television
(CCTV), Intrusion Detection and Assessment (IDA), Access Control and Radio Dispatch. The
Secondary Alarm Station (SAS) is located in the Security Building and serves as a duplicate
control console to the CAS.

3.3.1.2.2.4 Medical Room

LBDCR-
(See SAR § 12.4-2.1.2.1) The Medical Room is designed to provide space for a nurse's station. I 10-0096
This room is classified as a B Occupancy area.
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3.3 Facility Description

3.3.1.2.2.5 Emergency Operations Center (EOC) Area

The Emergency Operations Center Room serves as an assembly area for emergency planning
purposes. The EOC is classified as a B Occupancy area and has a general assembly room,
offices and a meeting room.

3.3.1.2.2.6 Technical Support Center Assembly Room

The Technical Support Center Assembly Room serves as an assembly area for emergency
planning purposes and has an area allocated for the storage of emergency equipment and
supplies. It is classified as a B Occupancy area.

3.3.1.2.2.7 Break Room

LBDCR-
(See SAR § 12.42.1.2.2) The Break Room has space for vending machines, tables and a small I 10-0096

kitchenette. It is classified as a B Occupancy area.

3.3.1.2.2.8 I&C Electrical Shop Room

LBDCR-
(See SAR § 12.42.1.2.3) The I&C Electrical Shop Room serves as a work area for general I 10-0096

electrical and I&C components and maintenance. This room is classified as a F-2 Occupancy
area.

3.3.1.2.2.9 Mechanical Shop Room
LBDCR-

(See SAR § 12.42.1.2.4) The Mechanical Shop Room serves as a work area for general 10-0096

mechanical maintenance and work such as painting or welding. This room classified as a F-1
Occupancy area.

3.3.1.2.2.10 Chemical Storage Room

The Chemical Storage Room serves as a storage area for typical industrial chemicals. This
room is classified as an H-1 Occupancy area.

3.3.1.2.2.11 Waste Processing Room
LBDCR-

(See SAR § 12.42.1.2.5) The Waste Processing Room serves as a processing area of non j 10-0096

radioactive wastes. This room is classified as a F-1 Occupancy area.

3.3.1.2.2.12 Environmental Monitoring Laboratory

(See SAR § 12.42.1.2.6) The Environmental Monitoring Laboratory is designed for preparing LBDCR-

and analyzing samples associated with safety or regulatory compliance. This room is classified 10-0096

as a F-1 Occupancy area.

3.3.4.22.22. 3.3.1.2.3 Building Construction LBDCR-

10-0096
The TSB structure is a pre-engineered steel frame building with non-combustible construction
throughout. The building is divided into two distinct areas referred to as Hardened and Non-
Hardened areas. These two portions of the building are designed to be structurally independent
of one another.
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3.3 Facility Description

The Hardened area is completely enclosed by a tilt-up concrete panel system and cast-in-place
roof slab, designed to resist tornado forces without failure. The exterior finish system of this
portion of the building consists of metal building panels over insulation board.

The Non-Hardened area is a standard pre-engineered steel frame system with horizontal steel
girt members, steel roof purlins and metal panel exterior walls and roof. LBDCR-

10-0093

3.3.1 .2.3S•c'rity Diesel Genorator

The Security Diosel GeneratorF provides backup 480 volt poWor to soecet security and Security
related equipmont dur~ing a loss Of nrGmal power. The Security Diesel Generator is not a
reqWui•reent fr safe oratioRn of the plant. The Seur"ity DIAesol Ge-•nerAator is desi ,fr LBDCR-

10-0096
outdoor use and is located south of the ISB within a walled enclosure t reduce acessib lity,
but it i-s othenxise open to the environmenRt. The fuel1 oil storFage capacity tank is sized for 21
hours Of contiuous operation at 1002% Frated power output.

3.3.1.3 Cylinder Receipt and Dispatch Building (CRDB)

The overall layout of the CRDB is presented in Figures 3.3-12 and 3.3-13. The CRDB is located
between two Separations Building Modules and directly north of the Technical Services
Building.

3.3.1.3.1 Design Description

The CRDB is a one story building with a two story interior Bunkered Area. The CRDB utilizes
steel frame and steel panel construction. The Bunkered Area inside the CRDB is comprised of
reinforced poured concrete. The CRDB is approximately 240.3 m (788 ft) long, 48.1 m (158 ft)
wide, and 14.8 m (48.5 ft) high (at the eave) and totals an area of 15,123 m2 (162,782 ft2)
(including the 2 nd floor of the Bunkered Area) . It is classified as an H-4 Occupancy area by the
New Mexico Commercial Building Code (NMCBC). It is classified as a Type I-B Construction by
the NMCBC and as a Type 11 (222) Construction by NFPA 220. The CRDB is separated from
the TSB by three-hour fire-rated construction.

3.3.1.3.2 Functional Areas and Major Components

All UF 6 feod cyliRders and empty product cylinder and uranium, byproduct c•indeors (UBGs) LBDCR,

•et +"the(48Y) feed and uranium byproduct (UBC or tails) cylinders and (30B) product cylinders 10-0093

are received and dispatched by the facility through the CRDB. It is designed to include space
for the following:

Outside the CRDB's Bunkered Area:

* Loading and unloading of cylinders
" Inventory weighing
* Preparation and storage of protective cylinder overpacks
" Buffer storage of feed cylinders
• Semi-finished product storage
* Final product storage
* Prepared cylinder storage
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3.3 Facilitv Description

Stagin LBDCR-
33 F tac rin (temporary storage) of tails and empty feed cylinders. 10-0093

Inside the CRDB's Bunkered Area:

" Equipment decontamination
* Rebuilding of vacuum pumps
" UF6 cylinder valve repair
" Solid waste collection and packaging
" Collection and treatment of liquid effluents
" Contaminated Material Handling-
" Mass spectrometry and chemical analysis
• Radiation monitoring
* Filtration and exhaust of gaseous effluent through Gaseous Effluent Vent Systems

(GEVSs)
" HVAC equipment (supporting radiological and non-radiological portions of the CRDB)

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

* Ventilated Room (Room 143)
" Decontamination Workshop (Room 151)
* Vacuum Pump Rebuild Workshop (Room 154)
" Vacuum Pump Test Room (Room 155)
" Liquid Effluent Collection and Treatment Room (Room 156)
" Solid Waste Collection Room (161)
* Mass Spectrometry Laboratory (Room 136)
* Chemical Laboratory (Room 133)
" Sample Storage (Room 139)

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

* Gaseous Effluent Vent System (GEVS) Room (Room 242)
" Contaminated material handling Room (Room 261)
" Radiation Monitoring Laboratory (Room 262)

3.3.1.3.2.1 Solid Waste Collection Room

(See SAR § 12.4-2.1.3.1) The Solid Waste Collection Room is designed to process both wet and j LBDCR-

dry low-level radioactive solid waste. The Solid Waste Collection System is described in 10-0096

Section 3.5.13, Solid Waste Collection. Wet waste is categorized as radioactive, hazardous or
industrial waste and includes assorted materials, oil recovery sludge, oil filters and
miscellaneous hazardous wastes. Dry waste is also categorized as radioactive, hazardous or
industrial waste and includes assorted materials, activated carbon, activated aluminum oxide,
activated sodium fluoride, HEPA filters, scrap metal and miscellaneous hazardous materials.

This room contains approximately 288 m2 (3,100 ft2). It is classified as an H-4 Occupancy area.
This area is separated from adjacent areas by two-hour fire-rated construction.
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3.3 Facility Description

3.3.1.3.2.2 Vacuum Pump Rebuild Workshop

(See SAR § 12.42.1.3.2) The Vacuum Pump Rebuild Workshop is designed to provide space 0LBDCR-

for the maintenance and re-building of plant equipment, mainly pumps which have been
decontaminated in the Decontamination Workshop, and other miscellaneous plant equipment.

This room contains approximately 334.5 m2 (3,600 ft2). The workshop consists of an open area,
a storage area and a data logging/progress chasing area. It is equipped with suitable area
lighting, a degassing oven, heating, ventilating, and air conditioning (HVAC), CRDB GEVS,
vacuum systems and a spray booth with a filter and extraction system. It is classified as an H-4
Occupancy area. This area is separated from the other adjacent areas by two-hour fire-rated
construction.

3.3.1.3.2.3 Decontamination Workshop

(See SAR § 12.42.1.3.3.) The purpose of the Decontamination Workshop is to provide a 10LBDC6

maintenance facility for both UF6 pumps and vacuum pumps. It is also used for the temporary
storage and subsequent dismantling of failed pumps. The activities carried out within the
Decontamination Workshop include receipt and storage of contaminated pumps, out-gassing,
Perfluorinated Polyether (PFPE) oil removal and storage, pump stripping, and the dismantling
and maintenance of valves and other plant components.

The Decontamination Workshop also provides a facility for the removal of radioactive
contamination from contaminated materials and equipment. The Decontamination process
consists of a series of steps including equipment disassembly, degreasing, decontamination,
drying and inspection. Components commonly decontaminated include pumps, valves, piping,
instruments, sample bottles, tools and scrap metal. The Decontamination System is described
in Section 3.5.14, Decontamination Workshop.

The Decontamination Workshop is maintained at a lower pressure than any non-radiological
surrounding areas. Therefore any equipment or personnel entering this room must go through
an air-lock. For emergencies other emergency egress doors are provided.

This room contains approximately 362.3 m2 (3,900 ft2). It is classified as an H-4 Occupancy

area. This area is separated from adjacent areas by two-hour fire-rated construction.

3.3.1.3.2.4 Ventilated Room

(See SAR § 12.42.1.3.4) The Ventilated Room is designed to provide space for the 0LBDCR-

maintenance of chemical traps and cylinders. The Ventilated Room is also used for the
temporary storage of full and empty chemical traps and the contaminated chemicals used in the
chemical traps.

The activities carried out within the Ventilated Room include receipt and storage of saturated
chemical traps, chemical removal and temporary storage, contaminated cylinder pressure
testing, and UF6 cylinder pump out and valve maintenance.

The Ventilated Room is maintained at a lower pressure than any non-radiological surrounding
areas. Therefore, any equipment or personnel entering this room must go through an air-lock.
For emergencies other emergency egress doors are provided.
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3.3 Facility Description

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

Cylinders with deficient conditions that do not fully comply with all DOT transport requirements
must be corrected at the site. Such corrective maintenance may include valve replacement,
plug replacement and post maintenance testing on containers with UF 6. Such corrective
maintenanct and testing is performed in the CRDB Ventilated Room in accordance with ANSI
N14.1-2001 and the LES QA Program.

This room contains approximately 297.3 m2 (3,200 ft2). It is classified as an H-4 Occupancy

area. This area is separated from adjacent areas by two-hour fire-rated construction.

3.3.1.3.2.5 Liquid Effluent Collection and Treatment Room

The Liquid Effluent Collection and Treatment Room is designed for the collection of potentially
contaminated liquid effluents produced on site, which are monitored for contamination prior to
processing. These liquid effluents are stored in tanks prior to processing. The effluents are
segregated into significantly contaminated effluent, slightly contaminated effluent or non-
contaminated effluent. Liquid effluents produced by the facility include hydrolysed uranium
hexafluoride and aqueous laboratory effluent, degreaser water, citric acid, floor washings,
miscellaneous condensates, and active area hand washings/shower water. The Liquid Waste
Collection System is described in Section 3.5.12, Liquid Effluent Collection and Treatment
System. The LECTS Room will also be used for trap filling.

This room contains approximately 323.2 m2 (3,480 ft2). It is classified as an H-4 Occupancy
area. The Liquid Effluent Collection and Treatment Room is separated from adjacent areas by
two-hour fire-rated construction.

3.3.1.3.2.6 Contaminated Material Handling Room

(See SAR § 12.42.1.3.6) The Contaminated Material Handling Room, located in the CRDB, j LBDCR-

provides an area for the Recycling Group to store protective clothing drums and other 10-0096

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

This room contains approximately 46.4 m2 (500 ft2). It is classified as an H-4 Occupancy area.
The Contaminated Material Handling Room is separated from adjacent areas by two-hour fire-
rated construction.
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3.3 Facility Description

3.3.1.3.2.7 Gaseous Effluent Vent System (GEVS) Room

(See SAR § 12.42.1.3.7) The GEVS Room is located in the second floor of the CRDB's LBDCR-
Bunkered Area, and contains the fan/filters systems and other major components for the CRDB 10-0096
GEVS. This GEVS is designed to remove UF6, particulates containing uranium, and HF from
potentially contaminated process gas streams. Pre-filters and HEPA filters remove particulates,
including uranium particles, and impregnated activated charcoal filters remove any residual
traces of uranium and HF. The GEVS are described in Section 3.4.9, Gaseous Effluent Vent
Systems (GEVS).

This room contains approximately 355 m2 (3,820 ft2). It is classified as an H-4 Occupancy area
and is separated from adjacent areas by two-hour fire-rated construction.

3.3.1.3.2.8 Mass Spectrometry Laboratory

(See SAR § 12.42.1.3.8) The Mass Spectrometry Laboratory is designed for the purpose of 10-0
measuring the isotopic abundance of various uranium isotopes in prepared samples, the bulk
comprising hydrolysed uranium hexafluoride.

This room contains approximately 167.2 m2 (1,800 ft2). It is classified as an H-4 Occupancy
area and is separated from adjacent areas by two-hour fire-rated construction.

3.3.1.3.2.9 Chemical Laboratory
LBDCR-

(See SAR § 12.42.1.3.9) The Chemical Laboratory is designed for the purpose of analyzing I 10-0096

solid and liquid samples taken from all areas of the facility. It includes space for an analytical
area, sub sampling area, wash area and weighing area, and a sample storage area.

This room contains approximately 257.8 m2 (2,775 ft2). It is classified as an H-4 Occupancy
area and is separated from adjacent areas by two-hour fire-rated construction.

3.3.1.3.2.10 Radiation Monitoring GECtFI ReenmLaboratory LBDCR-

10-0096
(See SAR § 12.144-.2.1.3.10) The Radiation Monitoring Gtr9 ..Ree..Laboratory is designed to
be the point of demarcation between non-contaminated areas and potentially contaminated
areas of the facility. It includes space for a hand and foot monitor, hand washing facilities,
safety showers, and boot barrier access.

This room contains approximately 55.7 m2 (600 ft2). It is classified as an H-4 Occupancy area
and is separated from adjacent areas by two-hour fire-rated construction.

3.3.1.3.2.11 Truck Bay/Shipping and Receiving Area

(See SAR § 12.42.1.3.11) The Truck Bay, located at the North end of the CRDB, is used for the LBDCR-

receipt of incoming and the dispatch of outgoinq UF6 (48Y) feed and tails cylinders, UF6-emt 10-0096

48Ya•.4 J30B) product cylinders, and overpacks for 30Bs. The Bay is also umspecd fone-r the o.utging• LBDCR-

t a..pe.... oF 0 "30B) product cy!inders in their designated DOT approved overpacks, a w... 10-0093

as the outgOiRg trFasport Of .. B.. for •toage o. the UB, Pad-.- The Truck Bay is also used as
a place to load packaged low-level radioactive wastes onto trucks for transportation off site to a
licensed processing facility or licensed disposal facility. It is also used for miscellaneous
shipping and receiving.
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3.3 Facility Description

This area is approximately 35.2 m (115.5 ft) x 47.5 m (156 ft) and totals 1,672 m2 (18,018 ft2). It
is classified as an H-4 Occupancy area.

3.3.1.3.2.12 Cylinder Storage Areas
LBDCR-

(See SAR § 12.42.1.3.12) The majority of the floor area is used as lay-down space for the 10-0096

cylinders, for both storage and preparation of all types. The cylinders are placed on specially LBDCR-
designed cradles Galledtilla- g to stabilize them while being stored in the CRDB. 10-0093

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

After delivery, the cylinders are processed for receipt as e.ither mpty UB.s (18 in ylinrder-) or LBDCR-

empty product cylinders (30 in cylinders) Or U•FI"6 feed cylinders (48 in cylinders). .They are 10-0093

inspected and weighed and moved to their appropriate locations. UF 6 feed cylinders are
delivered to a storage area in the CRDB or to a storaqe area in the UBC Storage Pad. I LBDCR

10-0093
When required for processing, the cylinders, which have been placed in storage areas are
moved by the overhead cranes to the stillages and rail transporter located in the cylinder
transporting and stillage area at the South end of the CRDB. The rail transporter moves
cylinders from the CRDB to the adjacent SBM UF 6 handling areas. Cylinders are removed from
the facility in the same fashion.

3.3.1.3.3 Building Construction

The CRDB superstructure will consist of a QA Level-1 (Graded) steel building shell, with a
separate and seismically independent interior Bunkered Area that meets all QA Level-1
requirements. The building is divided into two distinct areas referred to as the Bunkered Area
and the Non-Bunkered area (also referred to as CRDB steel building or CRDB building shell).
These two portions of the building are designed to be structurally independent of one another.

The CRDB superstructure (Non-Bunkered Area) is a standard pre-engineered steel frame
building with horizontal steel girt members, steel roof purlins, metal panel exterior walls and
roof, with non-combustible construction throughout. The building shell is designed to withstand
the effects of external events (i.e., seismic, tornado and high wind, snow and ice load, and
maximum local precipitation and flooding) as reflected in Section 3.2, except tornado missiles. It
is considered acceptable if the metal wall and roof panels separate from the steel superstructure
under extreme tornado wind conditions. The CRDB superstructure is not required to provide
missile protection or to prevent water intrusion. The floor of each area consists of a 20.3 cm (8")
reinforced concrete slab. Floor areas where rails systems are emplaced for the transport of UF 6
cylinders consist of a 61 cm (24") reinforced concrete slab.
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3.3 Facility Description

" Centrifuge Assembly Area 'B'

" Centrifuge Assembly Area "'C'7 LBDCR-

" Assembled Centrifuge Storage Area 10-0096

" Building Office Area

" Centrifuge Test and Post Mortem Facilities

" Electrical rooms on the South, East and West sides

" Air compressor room South side

3.3.1.4.2 Functional Areas and Major Components

3.3.1.4.2.1 Centrifuge Component Storage Area

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

The Centrifuge Component Storage Area acts as an acclimatization area to allow components
to equilibrate with the climatic conditions of the Centrifuge Assembly Area.

Transfer of components and personnel between the Centrifuge Component Storage Area and
the Centrifuge Assembly Areas is via an airlock to prevent ingress of airborne contaminants.

3.3.1.4.2.2 Centrifuge Assembly Areas

Centrifuge components are assembled into complete centrifuges in these areas. Prior to
installation into the cascade, the centrifuge has to be conditioned, which is done in the
Centrifuge Assembly Areas prior to storage in the Assembled Centrifuge Storage Area.

A separate installation team will access this area and transfer the assembled and conditioned
centrifuges to the Cascade Halls for deployment.

3.3.1.4.2.3 Building Office Area

A general office area is located adjacent to the Centrifuge Assembly Area. It contains the main
personnel entrance to the building as well as entrances to the Centrifuge Component Storage
Area and Centrifuge Assembly Area. It is a two-story area that includes the following:

" Offices

" Locker Rooms - The locker rooms provide space where employees can dress in protective
clothing as required

* Canteen

* Two Computer Server Rooms

" Maintenance Area

" Inspection and Test Laboratory
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3.3.1.6 (See SAR § 12.2.1.4) Uranium Byproduct Cylinder (UBC) Storage Pad

(Sop'Q SAR § 12.11.4) The facility utilizes an area outside of the CRDB for storage of UBCs,
which contain UF 6 that is depleted in 235U. The tails are stored under vacuum in corrosion LBDCR-

resistant Type 48Y cylinders. The UBC Storage Pad will also be used te-ste-efor buffered 10-0096

storage of full and empty feed (48Y) cylinders that are not immediately reconnected to the
faeilit-y and clean, empty product (30B) cylinders. The UBC Storage Pad is shown on Figure
3.3-1, Facility Buildings and Areas. LBDCR-

10-0093

3.3.1.6.1 Design Description

The UBC Storage Pad is designed to provide storage for UBCs and full production buffered
storage of approximately:

0 24 months stock of full feed cylinders,

o 24 months supply &i*moGnths of empty feed cylinders, and

o 12 months supply of clean, empty product cylinders.

Approximately 625 UBC per year are filled for storage. The UBC Storage pad is sized to LBDCR-
10-0093

accommodate 15,727 cylinders (capacity equivalent to 3G25 years of facility operation). These

cylinders are stacked two high. Saddles Cradles are used to store the cylinders approximately
200 mm (8 in) above ground level. The UBC Storage Pad is constructed in eseupies
approximately 8.50 ha (21 acroc)1 12,000 sq. ft. (2.6 acre) sections throughout the operatinq life- LBDCR-

of the facility to ensure sufficient cylinder storage capacity. 10-0096

3.3.1.6.2 Functional Areas and Major Components LBDCR-

10-0093

The UBC Storage Pad layout is based on moving the cylinders with mobile gantry cranes and I
powered vehicles. Powered vehicles are used to move the cylinders from the CRDB to the UBC
Storage Pad. A doubl" girder Ga•nt"-single girder mobile gantry crane is used to remove the
cylinders from the powered vehicles and place them in the UBC Storage Pad. The mobile LBDCR-

Ggantry crane is designed to double stack the cylinders in the storage area. When feed or 10-0093

product cylinders exit the UBC Storage Pad, the mobile gantry crane and powered vehicles are
used to move the cylinders.

LBDCR-

3.3.1.6.3 Construction 10-0093

The UBC Storage Pad is constructed of a concrete pad with a dedicated collection and drainage
system. Access to the UBC Storage Pad is controlled by the site perimeter fence and in
accordance with IROFS 36e, 50a and 50h. Vehicle crash barrier.s are located along te site
roads outside of the Controlled Access Area adjaGcnt to the storage areA. The -ntire area is
fenced forF Gecurity and radiological protection purposeS.

3.3.1.7 (See SAR § 12.2.1.5) Central Utilities Building (CUB) LBDCR-
10-0093

The Central Utilities Building (CUB) is shown on Figure 3.3-16.
LBDCR-
10-0096
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3.3 Facility Description

3.3.1.8 (See SAR § 12.42.1.6) Administration Building LBDCR-

10-0096

3.3.1.8.1 Design Description

The Administration Building is near the TSB. It is over 3,000 m2 (32,000 ft2) and 6.0 m (19.8 ft)
high. It is classified as a B Occupancy area by the New Mexico Commercial Building Code
(NMCBC). It is classified as a Type II-B Construction by the NMCBC and as a Type 11 (000)
Construction by NFPA 220. The Administration Building is designed to meet the occupant, and
exiting requirements set by the International Fire Code and the NMCBC. The entire building is
sprinklered.

3.3.1.8.2 Functional Areas and Major Components

The general office areas for the facility are located in the Administration Building. Personnel
enter the Administration Building and general office areas via the main lobby.

Over 50 work locations are provided for the plant office staff. The office environment consists of
private, semiprivate, and open office space. The lobby is designed to also act as an assembly
area for emergency planning purposes. Area has been allocated for the storage of emergency
equipment and supplies and emergency monitoring equipment. It also contains a kitchen, break
room, conference rooms, and building service facilities such as a mechanical equipment room.
An open office layout allows for flexibility in space allocation.

3.3.1.8.3 Building Construction

The Administration Building superstructure is designed of structural steel framing.

The roof structure consists of metal decking over structural steel framing. The metal decking is
covered with a built-up roof system. The roof assembly has a minimum combined thermal
resistance value of R-20.

Exterior walls consist of a combination of architectural metal panels and a curtain wall glazing
system. The exterior wall assembly has a minimum combined thermal resistance value of R-1 0.
The interior side of the exterior wall is faced with 16 mm (5/8 in) gypsum wallboard.

Interior non-load bearing walls are constructed of 92 mm (4 in) metal studs filled with batt
insulation and faced with 16 mm (5/8 in) gypsum wallboard. Walls extend to 150 mm (6 in)
above the ceiling or to the underside of the structure where required.
3.3.1.9 (See SAIR § 12.42.1.7) Site Security Buildings LBDCR-

1 10-0096

3.3.1.9.1 Design Description

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

ISA Summary Page 3.3-16 Revision 18
ISA Summary Page 3.3-16 Revision 18



3.3 Facility Description

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

3.3.1.9.2 Functional Areas and Major Components

3.3.1.9.2.1 Main and Secondary Security Buildins LBDCR-
10-0096

The main and secondary Security Buildings are located at the entries to the site. They are
classified as a B Occupancy area by the New Mexico Commercial Building Code (NMCBC). It
is classified as a Type Il-B Construction by the NMCBC and as a Type 11 (000) Construction by
NFPA 220.These buildings are designed to meet the occupant and exiting requirements set by
the International Fire Code and the NMCBC.

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

Personnel requiring access to facility areas or the CAA must pass through the EECP. The
EECP is located at the rear of the main lobby and is designed to facilitate and control passage
of authorized facility personnel and visitors to and from the CAA. Personnel entering the security
Controlled Access Area are required to undergo, at a minimum, the following security screening
at the EECP:

* Positive Identification - photo badge and/or biometrics
* Verification of access authorization
* Inspection of persons for unauthorized material (pass through a magnetometer)

" Inspection of all hand carried packages (x-ray screening).

In the main lobby, employees receive their badges and proceed through a turnstile into the
office area or the EECP. Visitors check-in at the main lobby, where a receptionist notifies plant
personnel of their arrival.

Entry to the facility areas from the Security Building is only possible through the EECP.

3.3.1.9.2.2 Security Diesel Generator

The Security Diesel Generator provides backup 480 volt power to select security and security
related equipment during a loss of normal power. The Security Diesel Generator is not a LBDCR-

requirement for safe operation of the plant. The Security Diesel Generator is designed for 10-0096

outdoor use and is located south of the TSB within a walled enclosure to reduce accessibility,
but it is otherwise open to the environment. The fuel oil storage capacity tank is sized for 24
hours of continuous operation at 100% rated power output.

3.3.1.9.3 Building Construction

The Security Building superstructures are designed of structural steel framing.
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3.3 Facility Description

The roof structures consist of metal decking over structural steel framing. The metal decking is
covered with a built-up roof system. The roof assembly has a minimum thermal resistance value
of R-20.

Exterior walls consist of a combination of architectural metal panels and glazing. Exterior wells
meet the requirements of the New Mexico Energy Conservation Code at a minimum. The
interior side of the exterior wall is faced with 16 mm (5/8 in) gypsum wallboard.

Interior non-load bearing walls are constructed of metal studs filled with batt insulation and
faced with 16 mm (5/8 in) gypsum wallboard.

Floors in the Security Buildings consist of carpet, tile, and concrete.

3.3.2 Structural Design Criteria

The structural and mechanical design load criteria are based on the environmental and geologic
features of the National Enrichment Facility site identified in Section 3.2, Site Description, and
the data presented in the accepted Industry Codes and Standards. The design criteria meets
the applicable baseline design criteria established in 10 CFR 70.64, Requirements for new
facilities or new processes at existing facilities (CFR, 2003). The design is based on the codes
and loads described below.

As part of the Integrated Safety Analysis for external events, the following structures (buildings
and areas) were determined to be safety significant and are required to withstand the design
basis natural phenomena hazards and external hazards defined in Section 3.2, with exceptions
as noted below:

* The Separations Building Modules (UF6 Handling Area, Process Services Corridor, and
Cascade Halls) (S8IM6 are a pa•-t f IROFS27e and are not required to meet the LBDCR-10-0096
requirements of ASCE 43-05.)

" The Cylinder Receipt and Dispatch Building (The-GRD13-sShell Or sP8ptructU.. (or Non
Bunkered A•-is a pai4 ef IROFS27e and is not required to meet the requirements of
ASCE 43-05.)

A.-Safety significant structures shall be designed to withstand the effects of external events (i.e.,
seismic, tornado and high wind, tornado missiles, snow and ice load, and maximum local
precipitation) reflected in Section 3.2. (See Section 3.3.2.2.3.2 for exceptions related to tornado
missiles.)

9-.The liquid UF6 cylinders in the autoclaves are protected from tornado missiles either by 10LBDCR

hardened structure around the autoclaves or by the design of the autoclave itself.

G-.Above ground liquid storage tanks and water impoundments shall be designed such that they I LBDCR-

do not pose a flooding risk that could damage critical structures and/or systems under an 10-0096

assumed catastrophic failure and release of full contents (may be shown either by design,
amount of contents or physical location).

Items relied on for safety (IROFS) associated with facility structures are listed in Section 3.8,
IROFS.
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3.3 Facility Description

Loads from piping, HVAC, and cable tray, conduit and unknown equipment shall be estimated
based on the specific plant layout to the greatest extent possible, and also based on expected
usage of the area. For design development purposes, these loads shall not be less than the
following values in general areas (uniformly distributed over entire floor or wall):

* 10 psf for roofs and floor slabs
* 5psf for walls (loads perpendicular to wall)

For design development purposes, loads for design of the Process Services corridors in the LBDCR

SBM, and UF6 Area utility corridors shall not be less than the following values (uniformly I 10-0096
distributed over entire floor or wall):

0 20 psf for floor slabs
. 10 psf for walls (loads perpendicular to wall)

Individual supports for QA Level 3 commodities located in the vicinity of QA Level 1 equipment,
such that failure of the support could result in an interaction with seismic designed QA Level 1
equipment, shall be designed to preclude unacceptable interaction.

Analyses that include estimated loads based on the above are verified as bounding upon
completion of the final design prior to any IROFS performing their required function.

3.3.2.2.8 Combined Loadings for Structures

For all concrete structures, the load combinations using strength design are from IBC and ASCE
7. For all steel structures, the load combinations using allowable stress design are from IBC and
ASCE 7. Safety significant structures comply with the additional load combinations listed in
3.3.2.2.8.3.A for concrete structures and 3.3.2.2.8.3.B for steel structures. Load combinations
for components for all buildings are based on ASCE 7. Use of additional or alternate load
combinations is acceptable so long as the equivalent load types are considered, and the
alternate load combinations are deemed to be equivalent or more conservative than the load
combinations listed in 3.3.2.2.8.3.Loads are considered to act in various load combinations as
listed in this section. Results are checked for whatever combination produces the most
unfavorable effects for the buildings, foundations or other structural components being
considered.

All major loads encountered and/or postulated in a safety significant structure or component are

listed in three categories described below.

3.3.2.2.8.1 Normal Loads

Normal loads are those loads encountered during normal facility operation. They include the
following:

A. Dead (D)

Dead loads include gravitational load of structures, permanent equipment, piping, static liquid,
long term stored materials, permanent partitions and any other permanent static load.
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3.3 Facility Description

Depending on the actual seismic pressure boundary, potential design and analysis
requirements for qualification of the UF 6 process systems piping and components are
summarized as follows:

" The UF 6 piping shall meet the requirements of ASME B31.3, Process Piping, with the
additional requirements of AME B31.3, Chapter VII, "Piping for Category M Fluid
Service."

* ASME B31.3 Paragraph 301.52 required that the piping be designed for earthquake-
induced horizontal and vertical loads. The allowable stresses for the DBE are given in
ASME B31.3 Paragraph 302.3.6, "Limits of Calculated Stress due to Occasional Loads,"
which permits an increase over the basic allowable stresses of 1.33 for occasional loads.

* Components and vessels in the UF 6 piping systems are also required to maintain
pressure boundary integrity after a DBE event. ASME B31.3, Chapter IV, provides the
requirement for design of piping components and demonstration of the seismic
adequacy of components used in UF 6 piping systems. Acceptable methods include, but
are not limited to:

o Extensive, successful service experience under comparable conditions.
o Detailed Stress analysis with results evaluated as described in ASME Boiler and

Pressure Vessel Code, Section VII, Division 2, appendix 4, Article 4-1.
o Pressure vessels may also be designed in accordance with ASME Boiler and

Pressure Vessel Code, Section VIII, Unfired Pressure Vessels, and analyzed for
all loading conditions.

" The UF 6 cylinders that meet the requirements of DOT 7A, Type A are considered to be I LBDCR-

acceptable for seismic loading. 10-0096

* Pipe joints shall meet the requirements of ASME B31.3, Chapter II, Part 4, "Fluid Service
Requirements for Piping Joints." Piping flanges shall meet the requirements of ASME
B31.3 Part 3. This approach is considered sufficient to show that the flanged connection
is leak-tight before and after a DBE. However, it does not necessarily ensure the
connection is leak-tight during the DBE. Potential loss of integrity during the DBE is
considered acceptable because loss of joint integrity during the DBE will be temporary
and because the UF 6 systems operate under a vacuum; any temporary leakage at a
flanged connection will be in-leakage.

* The seismic design criteria for all structural elements of systems and equipment that
must maintain pressure boundary integrity after a DBE including component supports,
equipment anchorages and steel support structures are in accordance with ASCE 43-05.
The allowable stresses for the seismic loading combinations shall meet the requirement
for extreme environmental loads.

" The centrifuges are supported by Floor Mounted Elements (flomels). The seismic
qualification of the flomels will be performed by either analysis or testing.

* Seismic qualification of the centrifuges requires that the centrifuge maintain pressure
tight integrity and remain in the upright position during the seismic event.
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3.3 Facility Description

1 SOLID FEED STATIONS NORTH
2 PRODUCT STATIONS -I
3 TAILS STATIONS 24
4 AUTOCLAVES
6 FEED PURIFICATION COLD TRAP [1J BLD 1001

7 FEED PURIFICATION VACUUM PUMP TRAP SET
8 PRODUCT VACUUM PUMP TRAP SET • BLD 1100 L
9 PRODUCT VENT COLD TRAP
10 COLD TRAP HEATER/CHILLER SET
11 RAIL TRANSPORTER
12 FEED PURIFICATION STATIONS
16 TAILS VACUUM PUMP TRAP SET
17 PUMPED EXTRACT GEVS

Figure 3.3-7 Separations Building Module 1003 UF6 Handling Area Equipment LBDCR-

Locations 10-0096
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3.4 Process Descriptions

In the following sections, the design process parameter values are specified with a datum of
standard atmospheric pressure at sea level. These values will be finalized to reflect the site-
specific NEF elevation during the design phase and the ISA Summary will be revised
accordingly.

3.4.1 Overview Of Gas Centrifuge Enrichment Process

The function of the NEF is to enrich (increase) the amount of 235U isotope in uranium
hexafluoride (UF6) from naturally occurring feed at 0.711 W/o up to a maximum of 5.0 W/o. The
enriched UF6 is then used for manufacturing fuel for commercial electricity generating nuclear
power plants.

An overview of the enrichment process (Ref. Figure 3.4-1, Pictorial Representation of the
Enrichment Process) systems and the enrichment support systems are discussed below.
Additional details on each of the enrichment process systems are provided in subsequent
sections.

3.4.1.1 UF6 Feed System

LBDCR-
(See SAR § 12.2.2.1) The first step in the process is the receipt of the feed cylinders and 10-0096
preparation to feed the UF6 into the enrichment process.

Natural UF6 feed is received at the NEF in Department of Transportation (DOT) 7A, Type A
cylinders from a conversion plant. The cylinders are ANSI N14.1, 48Y cylinders. Pressure in
the feed cylinders is below atmospheric (vacuum) and the UF6 is in solid form.

The function of the UF6 Feed System is to provide a continuous supply of gaseous UF6 from the
feed cylinders to the cascades.

To begin the enrichment process, a 48-in feed cylinder is placed into a Solid Feed Station.
There are five Solid Feed Stations per Cascade Hall, with four supporting the current SWU
capacity and the fifth to support the planned SBM expansion and operational flexibility.
Normally three are online. Each Solid Feed Station consists of an insulated enclosure, heated
by electric heaters, into which the cylinder is placed. The cylinder is heated to 530C (127 0F) in
the Solid Feed Station. At this temperature and pressure (sub-atmospheric), the solid UF6
sublimes into a gas. Two important safety features of the feed system are that (1) at no time
does the UF6 go into a liquid phase and (2) station design features prevent a 30B product
cylinder from being connected to the feed system, thereby eliminating the potential for a
criticality event based on over-enrichment of the material in a 30B product cylinder.

The feed purification system is used to remove the light gas components from the UF6 feed
material to a specified level prior to admittance to the cascades. This protects the centrifuges
against high intake of light gas and enhances cascade efficiency by limiting impurities.
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For each Cascade Hall, there are two feed purification Low Temperature Take-off Stations
(LTTS). These stations consist of insulated enclosures that are maintained at operating
temperatures by electrically operated chiller units. 48Y cylinders are placed into the LTTS and
chilled . As the gaseous UF6 enters the cylinder, desublimation into solid UF6 occurs. In
addition to the LTTS, there are two UF6 Cold Traps which desublime UF6, carbon traps,
aluminum oxide (A120 3) traps, and vacuum pumps, used to transfer residual light gas to the
Pumped Extract GEVS. The carbon and aluminum oxide traps remove trace UF6 and HF from
the gas stream.

After purification, the UF6 gas is then fed through a main header to the cascades, where the
enrichment process actually occurs. Main header pressure is limited to 65 mbar (26.1 in. H20)
to prevent the gaseous UF6 from desubliming back to a solid at ambient temperature.

3.4.1.2 Cascade System

(See SAR § 12.2.2.2) The function of the Cascade System is to receive gaseous UF6 from the LBDCR-

UF6 Feed System and enrich the 235U isotope in the UF6 to a maximum of 5 W/o. 10-0096

Multiple gas centrifuges make up arrays called cascades. The cascades separate gaseous UF6
feed with a natural uranium isotopic concentration into two process flow streams - product and
tails. The product stream is enriched in the 235U isotope. The tails stream is depleted in the 235U
isotope.

3.4.1.3 Product Take-off System

(See SAR § 12.2.2.3) The function of the Product Take-off System is to provide continuous LBDCR-
10-0096

withdrawal of the enriched gaseous UF6 product from the cascades.

The product streams leaving the cascades (at each Cascade Hall) are brought together into one
common manifold. The product stream is transported via a train of vacuum pumps to Product
Low Temperature Take-off Stations. There are five Product LTTS per Cascade Hall. Normally
two are on-line when using 30B cylinders. Each LTTS consists of an insulated enclosure that is
maintained at operating temperature by electrically operated chiller units. A 30B cylinder is
placed into the LTTS and cooled. The 30B cylinders contain final product to be shipped to the
customer. The 30B cylinders are used internal to the plant for blending purposes. As the
enriched gaseous UF6 enters the cylinder, desublimation into solid UF6 occurs. An important
safety feature of the Product Take-Off Stations is the design features that prevent using a 48-
inch cylinder to collect product material. This eliminates the potential for a criticality event
based on over-enrichment if the 48-inch cylinder with enriched product material was
inadvertently used as a feed cylinder.

The entire system operates at sub-atmospheric pressure.

The Product Take-off System also contains a system to purge and dispose of light gas
impurities from the enrichment process. This system consists of product vent UF6 Cold Traps
into which UF6 desublimes while leaving the light gas in a gaseous state. The UF6 Cold Trap is
followed by product vent vacuum pump/chemical trap sets, each consisting of an activated
carbon trap, two aluminum oxide traps, and a vacuum pump with an aluminum oxide oil trap on
the pump suction and a mechanical oil trap (exhaust filter) on the pump discharge. The carbon
trap removes small traces of UF6 and the aluminum oxide trap removes any HF from the gas
flow. The oil traps prevent oil migration both upstream and into the Pumped Extract GEVS.
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There are connections to the Assay Sampling System and the On-line Mass Spectrometer
System for product sampling and analysis.

3.4.1.4 Tails Take-off System

(See SAR § 12.2.2.4) The primary function of the Tails Take-off System is to provide continuous 10-
withdrawal of the gaseous UF6 tails from the cascades. A secondary function of this system is
to provide a means for removal of UF6 from the centrifuge cascades under abnormal conditions.

The tails stream exits each cascade through a primary header, goes through a pumping train,
and then to Tails Low Temperature Take-off Stations. There are eleven Tails Low Temperature
Take-off Stations per Cascade Hall,with eight supporting the current SWU capacity and three
additional stations to support the planned SBM and operational flexibility. Under normal
operation, typically seven of the LTTS are in operation receiving tails and one is on standby.

Each Low Temperature Take-off Station consists of an insulated enclosure that is maintained at
-25°C (-13°F) by electrically operated chiller units. 48Y cylinders are placed into the LTTS and
cooled. As the gaseous depleted UF6 (tails) enters the cylinder, it desublimes into solid UF6.

The entire system operates at sub-atmospheric pressure.

The Tails Take-off System also has an evacuation pump/chemical trap set, and connections to
the Assay Sampling Subsystem and an On-line Mass Spectrometer System for continuous gas
sampling.

3.4.1.5 Product Blending System

(See SAR § 12.2.2.5) The primary function of the Product Blending System is to provide means LBDCR-

to fill 30B cylinders with UF6 at a specific enrichment of 235U to meet customer requirements. 10-0096

This is accomplished by blending (mixing) UF6 at two different enrichment levels to one specific
enrichment level. The Product Blending System can also be used to transfer product from a
30B cylinder to another 30B cylinder without blending.

The Product Blending System is sized for the complete 3,000,000 SWU/yr enrichment plant
production.

This system consists of Blending Donor Stations (which are similar to the Solid Feed Stations)
and Low Temperature Take-off Blending Receiver Stations (which are similar to the LTTS
described earlier).

The donor system consists of two Blending Donor Stations. Each station consists of an
insulated enclosure (similar to the Solid Feed Station enclosures). Full 30B product cylinders at
various enrichment levels are placed into the Blending Donor Stations and are heated to
sublime the solid UF6 to gas. Sublimed gas from the two Blending Donor Stations is transported
to two Blending Receiver Stations.
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Each Blending Receiver Station consists of an insulated enclosure that is maintained at the
desired temperature by electrically operated chiller units. Empty 30B cylinders are placed into
the station and cooled to. As the gaseous UF6 from the Blending Donor Stations enters the
cylinder, desublimation into solid UF6 occurs. An important safety feature of the Blending
Receiver Stations is the station design features that prevent using a 48-inch cylinder to collect
product material. This eliminated the potential for a criticality event based on over-enrichment if
the 48-inch cylinder with enriched product material was inadvertently used as a feed cylinder.

There are no vacuum pumps used to transfer product in this system. The Product Blending

System has a vent system similar to the product vent system.

3.4.1.6 Product Liquid Sampling System

(See SAR § 12.2.2.6) The function of the Product Liquid Sampling System is to obtain a 10_0096
representative assay sample from filled product cylinders. The sample is used to validate the
exact enrichment level and quality of UF6 in the filled product cylinders, before the cylinders are
sent to the fuel processor.

The Product Liquid Sampling System and Sub-Sampling System (Section 3.5.18) are the two
systems at NEF that change solid UF6 to liquid UF6. The main piece of equipment used in this
system is the Product Liquid Sampling Autoclave. A filled 30B product cylinder is placed into
the autoclave and a manifold (inside the autoclave), which can support up to with-three sample LBDCR-
bottles, is connected to the 30B cylinder valve. After closing the autoclave door, the autoclave 10-0092

is heated by air heated with electric heaters. As the temperature of the UF6 in the cylinder
increases, the pressure also increases. When the pressure in the sample manifold reachesa
pre-designated pressure, the temperature is stabilized. At this point, the UF6 is a liquid. In
order to assure that a sample represents the entire contents of the cylinder, it is necessary to
homogenize the UF6. The UF6 will homogenize when the UF6 becomes liquid at the high
pressure and temperature. Homogenization typically lasts for 16 hours. After the
homogenization period, the sampling process is initiated.

After homogenization, with the sample bottle valves closed, the autoclave is tilted via a tilting
mechanism to 30 degrees from horizontal. After the sample manifold is filled, the autoclave is
lowered to horizontal, and the sample bottle valves are opened and closed in sequence to
collect the liquid samples. The autoclave and cylinder is then cooled down and the autoclave is
vented and opened for sample bottle removal.

One of the main safety features of the autoclave is that it is designed to provide a secondary
confinement barrier in the unlikely event a leak should occur in the UF6 cylinder or connected
piping while the UF6 is in liquid form. Numerous controls are designed into the autoclave to
mitigate overheating and other conditions that may affect the integrity of the UF6 system.

3.4.1.7 Passivation Activity
LBDCR-
10-0092

The passivation activity occurs in the UF6 Feed System (includinq Feed Purification System),.
Tails Takeoff System and Product Takeoff Systems and prior to connecting the systems to the
cascades. This activity is performed to remove moisture and inherent hydrocarbon residue in
the process systems caused by construction activity. Following nitrogen purging, evacuation
and helium leak checks to the systems, the systems are passivated by introducing a controlled
amount of UF6 into the systems to react with the moisture and hydrocarbon residue.
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3.4.2 (See SAR § 12.42.2.1)UF 6 Feed System LBDCR-

3.4.2.1 Functional Description

The principal function of the UF6 Feed System is to provide a continuous supply of gaseous
uranium hexafluoride (UF6) from the feed cylinders to the cascades (Ref. Figure 3.3-3, UF6
Handling Area, Equipment Locations and 3.4-2, Process Flow Diagram, UF6 Feed System).
Sublimation from the solid phase, at pressures significantly below atmospheric, is the process
used in the UF6 Feed System. Purification of the as-received UF6 feed material is accomplished
in the Feed Purification Subsystem, where light gas components, primarily air and HF, are
removed. This protects the centrifuges against excessive intake of light gas, which improves
cascade production efficiency. Secondary functions of the Feed Purification Subsystem are to
vent the light gas from the system during cylinder changeouts and to remove the final quantity of
UF6 (the heel) from the feed cylinder. The system produces intermittent gaseous effluent from
UF6 purification operations. Additional small intermittent quantities of gaseous effluent are
produced from purging and evacuating the flexible piping used to connect the feed and feed
purification cylinders. These effluents are treated by the Feed Purification UF6 Cold Traps and
Vacuum Pump/Chemical Trap Sets to remove UF6 and HF before being routed to the Pumped
Extract GEVS ExtractGEVS for further treatment. Solid wastes are produced from periodic
change-out of chemical and oil traps. There are no liquid effluents directly produced in this
system. Vacuum pumps are taken out of service for maintenance and the pump oil is
reprocessed in the CRDB and reused.

The UF6 Feed Systems are located in the UF6 Handling Area of each SBM. The UF6 Feed
Systems are operated from the Control Room, with the exception of maintenance and
preparation activities, which are controlled locally.

3.4.2.2 Major Components

The major UF6 Feed System components are described below. LBDCR-
10-0096

A. Solid Feed Station.

A Solid Feed Station (Ref. Figure 3.4-3, Solid Feed Station Equipment Drawing) consists of an
insulated box with a non-flammable core, complete with rails for the electric carriage of the
cylinder transporter. Each Solid Feed Station uses an electric air heater and circulation fan, to
heat solid UF6 causing it to sublime within the cylinder. A Solid Feed Station weighing device (a
frame with four load cells) provides continuous on-line weighing of UF6 in the feed cylinder.

The front of the Solid Feed Station is made up of a single door. Connection of the cylinder in a
Solid Feed Station is made at the front (door) end. The Solid Feed Station does not have a rear
opening. Rubber seals are used on the openings in the Solid Feed Station to minimize leaks for
energy conservation.

B. Solid Feed Station Valve Hotbox.

Valves in a Solid Feed Station Valve Hotbox connect the feed cylinder to the Main Feed
Header, the Feed Purification Subsystem, or the Nitrogen System. Manual and automatic
isolation valves, a pressure control valve, and pressure transducers are contained in the
electrically heated hotboxes to maintain them at a stable temperature. The UF6 piping between
the Solid Feed Station and hotbox is heat traced.
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3. UF6 Cold Trap (Ref. Figure 3.4-5, UF6 Cold Trap Equipment Drawing).
Each UF6 cold trap consists of an insulated horizontal tube with internal
baffles. The UF6 cold trap has a dedicated heater/chiller unit operating at
a cooling set point and a heating set point. Each heater/chiller unit
contains a heat exchange media [approximately 70 L (19 gal) of silicon
oil]which circulates around each cold trap. The low temperature removes
the thermal energy from the UF6 gas, causing it to desublime on the
internal walls of the trap, while leaving the light gas in the gaseous phase.
The high temperature results in sublimation of the UF6 contents of the UF6
cold trap for transfer back to a feed purification cylinder. Each end of the
UF6 cold trap is heat traced to prevent the UF6 from solidifying and
blocking the UF6 cold trap entrance or exit. The UF6 cold trap has a
weighing device to provide continuous on-line weighing of the UF6
accumulated.

An automatic control valve located after each UF6 cold trap restricts the
flow of gases through the UF6 cold traps. This ensures an adequate
residence time for the gases in the UF 6 cold trap to allow all of the UF6 to
desublime.

4. Vacuum Pump/Chemical Trap Set (Figure 3.4-6, Chemical Trap
Equipment Drawing). The UF6 cold traps are followed by vacuum
pump/chemical trap sets. Each set has an activated carbon trap, two
aluminum oxide traps, an insulated vacuum pump with nitrogen purge,
and an aluminum oxide oil trap on the pump suction and a mechanical oil
trap (exhaust filter) on the pump discharge. The vacuum pump exhausts
into the Pumped Extract GEVS. The activated carbon trap removes small
traces of UF6. The aluminum oxide trap removes HF. The oil traps
prevent oil migration both upstream and into the Pumped Extract GEVS.

E. Mobile Feed Sampling Rig

The Mobile Feed Sampling Rig is used to take UF6 process samples from feed cylinders
prior to UF6 material being introduced into the cascades. Once the required samples are
taken the rig will be evacuated through a chemical trap and pump for removal of any
remaining UF6 and HF and exhausted to the Pumped Extract GEVS. The Mobile Feed
Sampling Rig is comprised of automatic and manual valves, nitrogen purging, and an
evacuation pump/trap set, where the trap consists of a mixed-bed containing both
activated carbon and aluminum oxide. An aluminum oxide oil trap is on the pump
suction and a mechanical oil trap (exhaust filter) is on the pump discharge. The oil traps
prevent oil migration both upstream and into the Pumped Extract GEVS. This pump/trap
set also contains a flow restriction device (IROFSC21) on the suction side of the pump. LBDCR-

A temperature instrument prevents the mixed-bed trap from overheating. The sensor 10-0092

monitors the mixed-bed trap temperature. If the high temperature trap setpoint is
reached, an alarm is activated.

F. Helium Leak Test Cart
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The Helium Leak Test Cart connects to piping systems in the feed, tails or product
stream that has been isolated for testing. The Helium Leak Test Cart is required to
evacuate air and/or nitrogen from the isolated portion of the system and allow a vacuum
to be drawn to enable leak testing of pipe and valves. This leak detection method is
used to implement ASME Code Case 185 as an alternative to ASME B31.3 testing for
process piping. The Helium Leak Test Cart is comprised of automatic and manual
valves, cold trap, helium leak detector, helium bottle, vacuum pump, an aluminum oxide
oil trap on the pump suction and a mechanical oil trap (exhaust filter) on the pump
discharge. The oil traps prevent oil migration both upstream and into the Pumped
Extract GEVS.

Although the Helium Leak Test Cart is described here in the feed system section, it
should be noted that it is used throughout the UF 6 process system e.g., product, tails, 10LBDC2

product blending and contingency dump systems. For discussion of the criticality
evaluation for this -igcart see Section 3.4.4.8.10. LBDCR-

10-0092

3.4.2.3 Design Description

The design bases and specifications are given in Table 3.4-1, UF 6 Feed System Design Basis.
Applicable Codes and Standards are given in Table 3.4-2, UF 6 Feed System Codes and
Standards.

The entire UF 6 Feed System operates at sub-atmospheric pressure. In the event of a
confinement barrier failure (e.g., pipe leak), releases of uranyl fluoride (U0 2 F2 ) and HF are
greatly minimized because air will migrate into the system rather than UF 6 escaping from the
system. This important safety feature greatly limits the likelihood of exposures.

There are five Solid Feed Stations, each with an associated valve hot box, connected in parallel
to the main feed header in each UF 6 Feed System. At any time three Solid Feed Stations can
be on-line to handle the maximum UF 6 feed flow to one Cascade Hall. The remaining Solid
Feed Stations can be in either standby, off-line, preparation, or maintenance mode.

Each UF 6 Feed System has a dedicated Feed Purification Subsystem, consisting of two LTTSs,
two UF 6 Cold Traps, and two Vacuum Pump/Chemical Trap Sets connected in parallel. One of
the LTTSs, UF 6 Cold Traps, and Vacuum Pump/Chemical Trap Sets is available for use, while
the second is a spare and can be in, off-line, preparation (cylinder being installed or removed),
or maintenance mode.

Prior to feeding UF 6 to the cascades, the contents of each cylinder are purified and verified as
natural UF 6 . This verification is accomplished by sampling and assay analysis of a feed cylinder
contents for uranic enrichment. Any light gases, primarily air and HF, and a specified quantity of
UF 6 are transferred to a purification cylinder, to ensure that impurities are removed from the
feed cylinder. Likewise, the purification cylinder is relieved through the UF 6 Cold Trap and
Vacuum Pump/Chemical Trap Set to the Pumped Extract GEVS. Finally a sample of the
gaseous UF 6 is desublimed into a sample bottle for analysis.
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F. Feed Purification Vacuum Pump/Chemical Trap Sets

A temperature instrument that-prevents the carbon trap from overheating The sensor monitors
the carbon trap temperature. If the high temperature trip setpoint is reached, the-Feed

wfi~ae UF .c:Gold trap outlt valvo, • ill cl..o blocking flow to tho Yacuum pumpichocmical
t •aa set.-Aa signal is alse-sent to the PCS to warn the operator.

The second (downstream) activated aluminum oxide (A120 3) trap on the vacuum pump/chemical
trap set is also equipped with a weigh system. An increase in the weigqht of the trap indicates -t4
mnitor aGccumu-'lation of UF 6-i--the first A120 3 GafteiR-trap is saturated. The weigh system on
the aluminum oxide trap displays a weight locally and provides a healthy/unhealthy status to the
PCS. There is no control function on this weight indicator. The chemical traps are replaced
based on the accumulated weight.

LBDCR-
G. (See SAR § 12.2.1.1.5) Mobile Pressure Transducer Calibration Rig 10-0092

The Mobile Pressure Transducer Calibration RigANageO is used for the calibration of pressure
transducers located throughout the UF 6 process systems that monitor process pressures. The
desired pressure transducer is isolated from the process UF 6 gas stream by closing the manual LBDCR-
valves located upstream and downstream of the pressure transducer. This rig consists of 10-0092
manual and automatic valves, a number of digital pressure transducers, a pirani-type pressure
measurement device, a mixed-bed chemical trap, two rotary vane vacuum pumps, a turbo-
molecular vacuum pump, connection for exhaust to the pumped extract GEVS and a self
contained nitrogen bottle. An aluminum oxide oil trap is one the pump suction and a mechanical
oil trap (exhaust filter) is on the pump discharge. The oil traps prevent oil miticqration both LBDCR-
upstream and into the Pumped Extract GEVS. The rig also has a provision that enable the use 10-0096

of the plant nitrogen system. The gaseous nitrogen is used for purging of the system. The
mixed-bed trap absorbs any trace amounts of UF 6 and HF gas and remaining light gaseous
effluents are vented to the pumped extract GEVS.

This rig contains flow restriction devices (IROFSC21) on the suction side of the pumps.
IROFSC21 is applied two different places on this rig. One is in the flow path through the mixed
bed trap and the other is in the flow path through the turbo pump. Although the MMobile I
Pressure Transducer Calibration Rig is described here in the feed system section, it should be LBDCR-
noted that it is utilized throughout the UF 6 process system e.g., cascade, product, tails, product 10-0092
blending and contingency dump systems. For discussion of the criticality evaluation for this rig
see Section 3.4.4.8.8.

3.4.2.8 Criticality Safety

The feed material used in the feed system is natural UF 6 with 0.711% enrichment. Criticality at
this enrichment level is not credible, given the physical law. The only equipment associated
with the feed system requiring a criticality evaluation is the Mobile Feed Sampling Rig, as this LBDCR-
rig could be inadvertently connected to other parts of the process systems such as the cascade 10-0092

and product take-off systems with the use of an adaptor.
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The Mobile Feed Sampling Rig is used to take UF6 process samples through an inlet hose
connected to the feed station hotbox system. Once the required sample are drawn, the rig will
be evacuated through a vacuum pump and chemical trap set for removal of any remaining UF6
and HF. The pump/trap set consists of a mixed-bed chemical trap, a rotary vane vacuum pump,
an oil adsorber and an exhaust filter, and is connected to the plant GEVS for venting the
exhaust of UF6 and HF.

The items on the Mobile Feed Sampling Rig are safe by design individually. The Mobile Feed
Sampling Rig as a whole is a safe-by-design by physical arrangement as demonstrated in a
nuclear criticality safety evaluation through comparison to a bounding calculation performed for
the product vent vacuum pump/trap set described in Section 3.4.4.8.3.

3.4.3 (See SAR § 12.42.2.2) Cascade System

3.4.3.1 Functional Description

The function of the Cascade System is to receive gaseous UF6, with a natural uranium isotopic
concentration, from the UF6 Feed System and separate it into two streams, increasing
(enriching) the 23

1U isotope content in one("product") and decreasing (depleting) the 235U isotope
content in the other ("tails") (Ref. Figure 3.4-7, The Enrichment Process, and Figure 3.4-8,
Cascade Process Scheme Equipment Drawing). These UF6 streams flow from arrays of gas LBDCR-

centrifuges, called cascades, through headers to the Product Take-off System and Tails Take- 10-0096

off System.

3.4.3.2 Major Components

The major Cascade System components are:

A. Centrifuges

The latest qualified centrifuge, Model TC-1 2, contains a rotor that is used to produce centrifugal
force needed for isotope separation (Ref. Figure 3.4-9, Principle of a Gas Centrifuge). An
electromagnetic motor drives the rotor. A stationary center post in the rotor provides the input of
UF6 feed and output of UF6 product and tails. The rotor assembly is inside an aluminum outer
casing that is under vacuum. The casing provides a vacuum enclosure outside the rotor to
reduce drag.

B. Centrifuge Drive System

The medium frequency supply system provides the electrical power at the required frequency
for the centrifuge drive motors. The system consists of run and run-up solid-state frequency
converters, a medium frequency distribution system and 60 Hz electrical supply transformers.
The Electrical System is described in Section 3.5.2, Electrical System.

C. Cascade Piping

The arrays of centrifuges that make up a cascade are grouped into blocks; the cascade piping
connects these blocks and provides feed, tails, and product flows.
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D. Centrifuge Valve Station

The cascades are connected to the UF6 Feed System, the Product Take-off System, the Tails
Take-off System, and the Contingency Dump System. The associated cascade valves and
instrumentation are supported on a cascade dedicated valve station. The valve station also
provides connection points for the mobile sampling rig and mobile evacuation rigs.

E. Centrifuge Cooling Water Distribution System

The cascade temperature is controlled by a closed loop cooling water system. The cooling
water flows through jacketed coils located at the top and bottom of the outer casing. The
cascades are housed within thermal panel enclosures to maintain optimum temperature
conditions. The Centrifuge Cooling Water Distribution System is described in Section 3.5.5.2,
Centrifuge Cooling Water Distribution System.

F. Mobile Cascade Evacuation Rigs

There are three Mobile Cascade Evacuation Rigs. Two Mobile Evacuation Rigs (Table 3.4-22)
are used to sustain a low pressure in the-cascades exposed to UF6 (contaminated) prior to and
during centrifuge run-up or run-down. The third rig is available for drawing a vacuum on a
cascade that has not been exposed to UF6. This "radiological clean" rigq is marked to clearly
differentiate between the contaminated and radiological clean rigs. The rigs connect to a
cascade at the cascade valve station. Each rig consists of a roots vacuum pump, aR aetiVated
eaben mixed-bed trap (containing both activated carbon and aluminum oxide), and a rotary
vane vacuum pump with an aluminum oxide oil trap on the pump suction and a mechanical oil
trap (exhaust filter) on the pump discharge. The sample rig also has product and tails sample LBDCR-

10-0092
bottles-. Rig exhausts are connected to the Pumped Extract GEVS. The activated carbon trap
removed small traces of UF6. The aluminum oxide trap removes HF. The oil traps prevent oil
migration both upstream and into the Pumped Extract GEVS. A temperature instrument
prevents the mixed-bed trap from overheating. The sensor monitors the mixed-bed trap
temperature. If the high temperature trip setpoint is reached, the Mobile Cascade Evacuation LBDCR-

Rig pumps are deenergized. 10-0092

G. Mobile Cascade Sampling Rig
LBDCR-

A Mobile Sampling Rig (Table 3.4-22) is provided to periodically collect UF6 samples from a 10-0092

cascade. The rig connects to a cascade at the cascade valve station. The Mobile Cascade
Sample Rig consists of a liquid nitrogen dewar, a roots vacuum pump, an activated carbon trap,
a rotary vane vacuum pump with an aluminum oxide oil trap on the pump suction and a
mechanical oil trap (exhaust filter) on the pump discharge, and product and tails sample bottles. LBDCR-

The rig exhausts to the Pumped Extract GEVS. The activated carbon trap removes small traces 10-0092

of UF6. The aluminnm oxide trap removes HF. The oil traps prevent oil migration both
upstream and into the Pumped Extract GEVS. A temperature instrument prevents the mixed-
bed trap from overheating. The sensor monitors the mixed-bed trap temperature. If the high
temperature trip setpoint is reached, an alarm is activated.

3.4.3.3 Design Description
LBDCR-

Arrays of gas centrifuges, called cascades, separate gaseous UF6 feed, with a natural uranium 10-0092

isotopic concentration, into a product stream enriched in the 2 35 U isotope and a tails stream
depleted in the 235U isotope.

ISA Summary Page 3.4-65 Revision 18



3.4 Process Descriptions

3.4.3.8 Criticality Safety

3.4.3.8.1 Centrifuges and Cascades

Criticality safety of TC-12 centrifuges was initially assessed assuming 6 W/o 
235U enrichment

without flooding. The only potential for a criticality incident in a centrifuge cascade is by gross
uranium accumulation in failed centrifuges. To achieve criticality in a cascade would require an
array of failed centrifuges to be completely filled with uranic breakdown (as U0 2F2 .3.5H20). LBDCR-

The extreme conditions required to obtain the necessary uranic accumulation for criticality by 10-0096

this mechanism could never credibly occur in practice. Furthermore, it is highly unlikely that: (1)
the centrifuges in such an array would fail simultaneously, (2) the failures would lead to
inleakage of moist air into the failed centrifuges, (3) all the failed centrifuges would fill up with
UF6 breakdown products, and (4) would have an Hydrogen/Uranium (H/U) ratio that is near
optimum. Therefore, the possibility of a criticality incident in a centrifuge cascade can be
considered not credible.

To assess criticality safety under flooded conditions, two calculations were performed for arrays
of crashed centrifuge bores partially and completely filed with uranic breakdown (as U0 2F2
3.5H20) (ETC Calculation Criticality Calculation for Crashed TC-12 Machines in Flood -
Partially Filled Bores and ETC Calculation Criticality Calculation for Crashed TC-12 Machines in
Flood - Completely Filled Bores). Various water levels up to 60 cm were used to obtain
maximum keff. For the arrays of partially filled centrifuge bores, keff was determined as a function
of fill height to obtain the safe mass that meets the criticality safety criterion of keff <0.95.

The criticality calculations with MONK8A (SA, 2001) for flooding conclude that the case of
partially filled bores is more limiting than that of completely filled bores. The safe mass for the
limiting case under flooded conditions remains the same as for the dry conditions (i.e., no
flooding) and represents 1,015 kg of UF6 distributed in a 3x4 array of 12 bores, giving an
average content of about 84.6 kg of UF6 per bore. This quantity far exceeds the UF6 holdup in
an intact machine under normal conditions or the observed amount of uranic material formed
due to air in-leakage into a failed machine, which is typically on the order of grams. There is no
credible mechanism for such a large accumulation of uranic material in a failed or crashed
machine. Furthermore, it is highly unlikely that: (1) the centrifuges in such an array would fail
concurrently and the plant would continue to operate, (2) the failures would lead to large in-
leakage of moist air or significant moderator intrusion into the failed centrifuges without crashing
to stop the enrichment process, (3) all the failed centrifuges would fill significantly with UF6
breakdown products, and (4) the U0 2F2/water mixture would have an H/U ratio at the limiting
upper value of 7 in a system requiring high vacuum for normal operation. Therefore, the
possibility of an inadvertent criticality in a centrifuge cascade remains not credible under flooded
conditions.

3.4.3.8.2 UF6 Product Piping

Product piping in the Separations Building Modules (SBMs) varies in size. Only minimal surface
deposition of UF6 occurs in piping but criticality safety has been assessed for the possibility of
localized blockages in pipes with the formation of uranyl fluoride due to air in-leakage.
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3.4.3.8.5 Mobile Cascade Evacuation and Sampling Rig System

The Mobile Cascade Evacuation and Sampling Rig System consists of the Mobile Evacuation
Rigs for cascade evacuation, and the Mobile Sampling Rigs for sampling both product and tails
material from an individual cascade. These rigs are connected via the cascade valve frame.
The rigs share many common features and components such as chemical traps, vacuum pump,
oil adsorption filter and exhaust filter; and are very similar to the product vent vacuum
pump/chemical trap set.

A nuclear criticality safety evaluation performed for the Mobile Rigs demonstrates that the
criticality safety of the Mobile Rigs is bounded by the case for the product vent vacuum
pump/chemical trap set described in Section 3.4.4.8.3. The evaluation considers the clustered
arrangement of the components involved and compares the volume available for fissile material
accumulation between the Mobile Rigs and bounding product vent vacuum pump/chemical trap
set. The keff for these mobile rigs cannot exceed that of the bounding case for the product vent
vacuum pump/chemical trap set.

3.4.4 (See SAR § 12.42.2.3) Product Take-off System LBDCR-
10-0096

3.4.4.1 Functional Description

The primary function of the Product Take-off System is to provide continuous withdrawal of the
enriched gaseous UF6 product from the centrifuge cascades (REF. Figure 3.4-10, Process Flow
Diabram Product Take-Off System). The product is transported via a train of vacuum pumps to
chilled 30 in diameter cylinders where the UF6 is desublimed. A secondary function of this
system is to provide a means for venting light gas impurities from the enrichment process.

Under normal operating conditions, the Product Take-Off System produces small intermittent
quantities of gaseous effluent from the treatment of light gas impurities in the Product Vent
Subsystem. Additional small quantities of intermittent gaseous effluent are produced from
purging and evacuating the flexible piping used to connect the product cylinders to the system
during cylinder changeout. This effluent from the Product Vent Subsystem is routed to the
Pumped Extract GEVS for further treatment. Solid wastes are produced from periodic change-
out of chemical and oil traps. There is no liquid effluent directly produced in this system.
Vacuum pumps are taken out of service for maintenance and the pump oil is reprocessed in the
CRDB and reused.

The Product Take-off System (Ref. Figure 3.3-3, UF6 Handling Area Equipment Locations) is
located in the SBM UF6 Handling Area and the Process Services Corridor. The Product Take-
off System is operated from the Control Room, with the exception of locally controlled vacuum
pump, cylinder maintenance, and preparation operations.

3.4.4.2 Major Components

The major Product Take-off System components are listed below.

A. Product Take-off System Main Header

The product take-off system main header connects each cascade to the product pumping trains.
Pressure transducers in the header protect the cascades from air ingress or back flow of UF6.

ISA Summary Page 3.4-71 Revision 18



3.4 Process Descriptions

Each UF6 cold trap consists of an insulated horizontal tube with internal baffles and a
dedicated heater/chiller unit. Each heater/chiller unit contains approximately 70 L (19
gal) of silicon oil, as the heat exchange media, which circulates around each cold trap.
These Product Vent Subsystem heater/chiller units are separated by over 30 m (100 ft)
from other heater/chiller units in similar subsystems. The UF6 cold trap is chilled to
cause UF6 in the vent gases to desublime. It is heated to sublime the trapped UF6 for
transfer back to a product cylinder. Each end of the UF6 cold trap is heat traced to
prevent the UF6 from desubliming and blocking the inlet and outlet. The heat tracing
also prevents ice from building up on the outside of the UF6 cold trap and affecting the
weighing system.

Each UF6 cold trap is provided with a weighing system, which incorporates a weigh
frame, four load cells, and associated weighing instrumentation. The weigh system
provides continuous measurement of the mass of UF6 accumulating in the UF6 cold trap
and indicates when it is full to prevent overfilling.

2. Vacuum Pump/Chemical Trap Sets.

The vacuum pump/chemical trap set consists of a carbon trap, two aluminum oxide
traps, and an insulated vacuum pump with internal nitrogen purge and an aluminum
oxide oil traps on the pump &uGt#-suction and mechanical oil trap (exhaust filter) on the 10LBDCR

pump discharge. The exhaust from the vacuum pump goes to the Pumped Extract
GEVS.

The activated carbon removes small traces of UF6. The aluminum oxide removes HF.
The oil traps prevent oil migration both upstream and into the Pumped Extract GEVS.

E. Assay Sampling System

Product Assay Sample piping installed on the product header after the product pumping trains
allows a product assay sample to be collected in a sample bottle. Because the output from all
centrifuges in a cascade hall eventually go to a single product (or tails) header, an "assay" is the
output of all the cascades in a-that cascade hall. For example, SBM-1 001 Assay 1001 is the I LBDCR-

output from all of the cascades in SBM-1001 Cascade Hall 1. The sample system is comprised 10-0092

of automatic and manual valves, nitrogen purging, and an evacuation pump and trap (Assay
Sampling Rig) set similar to the one described above. However, this set contains one mixed-
bed trap containing both activated carbdon and aluminum oxide. This pump/trap set also
contains a flow restriction device (IROFSC21) on the suction side of the pump. A temperature
instrument prevents the mixed-bed trap from overheating. The sensor monitors the mixed-bed LBDCR-

trap temperature. If the high temperature trip setpoint is reached, an alarm is activated. 10-0092

F. On-line Mass Spectrometer System

The On-line Mass Spectrometer System piping connection installed on the product header, after
the product pumping trains, allows a small gas sample to be fed to an on-line mass
spectrometer. The on-line mass spectrometer analysis results allow any required adjustments
to be made to the cascades.

G. Mobile Maintenance Rig LBDCR-
10-0098
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The Mobile Maintenance Rig is provided to evacuate pipework, plant equipment, and UF6. The
mobile maintenance rig can connect to a cascade at the cascade valve station or other locations
as necessary to support maintenance activity where evacuation of the pipework, plant
equipment is required. The Mobile Maintenance Rig can be used in conjunction with other
mobile rigs such as the Helium Leak Test Cart. Each Mobile Maintenance Rig consists of three
assemblies. The cold trap assembly consists of K300 cold trap, liquid nitrogen dewar,
associated valves and piping. The chemical trap assembly consists of one mixed-bed trap
(containing both activated carbon and aluminum oxide), pressure instruments, chemical trap
temperature instrument, piping and valves. The pump assembly contains a roots vacuum pump
and a rotary vane vacuum pump with an aluminum oxide oil trap on the pump suction and a
mechanical oil trap (exhaust filter) on the pump discharge. The assemblies are connected
together using flexible piping. The Mobile Maintenance Rig's exhaust is connected to the
Pumped Extract GEVS.

During use, the evacuated contents from the pipework / equipment are initially pumped either
through a cold trap when UF6 is expected or into the chemical trap assembly bypassing the cold
trap when minimal qualities of UF6 are expected. The activated carbon removes small traces of
UF6. The aluminum oxide trap removes HF. The oil traps prevent oil migration both upstream
and into the Pumped Extract GEVS. LBDCR-

10-0098

The chemical trap temperature instrument prevents the mixed-bed trap from overheating. The
sensor monitors the mixed-bed trap temperature. If the high temperature trip setpoint is
reached, an alarm is activated and the rig's pumps are tripped off.

Although the Mobile Maintenance Rig is described here in the product take-off system section, it
should be noted that it is utilized throughout the UF6 process system, e.g., feed, cascade, tails,
product blending, contingency dump systems, etc., and UF6 containing systems in the CRDB.
For discussion of the criticality evaluation for this rig see Section 3.4.4.8.7.

3.4.4.3 Design Description

The design bases and specifications are given in Table 3.4-4, Product Take-off System Design
Basis. Applicable Codes and Standards are given in Table 3.4-5, Product Take-off System
Codes and Standards.

The Product Take-off System is dedicated to an individual Cascade Hall. The system is
designed to continuously remove the enriched UF6 product from the cascades under all
operating conditions.

The entire Product Take-off system operates at subatmospheric pressure. In the event of a
containment failure (e.g., pipe leak), releases of U0 2F2 and HF is greatly minimized because air
would migrate into the system rather that UF6 pouring out of the system. This important safety
feature greatly limits the likelihood of exposures.

There are five Product LTTS for each Cascade Hall. Of these five, two are on-line during
normal operation. Two of the remaining three Product LTTSs are in standby auto. One of these
Product LTTS is automatically switched to on-line when one of the two on-line cylinders is full.
The fifth station is in standby (cylinder inside station but not on automatic), off-line, preparation
(cylinder being removed or inserted), or maintenance mode.
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D. Product Vent Subsystem

1. UF 6 Cold Traps

The vent header pressure, between the Product LTTS and the UF 6 cold traps, is
monitored. During the vent sequence the normal pressure is at or below 50 mbar (20.1 10-0092

in. H20). During the gas back sequence, when UF 6 is sublimed in the UF 6 cold trap for
transfer back to a product cylinder, the header pressure is at the UF 6 vapor pressure. A
gas back first alarm warns of high pressure. A second alarm closes the Product LTTS
vent valve to prevent flow back into the Product Take-off System.

During venting operation, the product vent UF 6 cold trap outlet pressure is monitored. A
low alarm set at 20 mbar (8. in. H20) indicates the UF 6 cold trap is empty in gas back
mode. A second low alarm level closes UF 6 cold trap outlet valve automatically to
prevent UF 6 flow to vacuum pump. A first high alarm warns of high pressure. A second
high alarm switches the heater/chiller unit off, trips the UF 6 cold trap off-line, and closes
the outlet valve.

A pressure sensor and control valve between each UF 6 cold trap and its vacuum
pump/chemical trap set restricts the flow of light gases through the UF 6 cold trap to
ensure all UF 6 desublimes and does not reach the carbon trap. The line pressure into
the vacuum pump/chemical trap set is controlled.

A weighing system monitors the contents of the UF 6 cold trap. An alarm warns that the
UF 6 cold trap is approaching capacity. A second alarm closes the UF 6 cold trap inlet and
outlet valves and the UF 6 cold trap is switched off-line.

The temperature of the UF 6 cold trap is controlled during cooling to desublime any UF 6
and for heating during sublimation to empty the UF 6 cold trap of collected UF 6 (gas
back). A low alarm warns of a chiller unit fault. A high alarm closes the UF 6 cold trap
outlet valve and a second high alarm warns of high temperature during gasback. The
final high alarm trips the unit off-line to avoid desublimation of UF 6 in the header.

2. Vacuum Pump/Chemical Trap Sets.

The carbon trap has a temperature instrument that prevents overheating. If the high
temperature setpoint is reached, a signal is sent to the PCS to warn the operator of the
abnormal condition.

The second (downstream) activated aluminum oxide (A120 3) trap on the vacuum
pump/chemical trap set is equipped with a weigh system. The weigh system on the
aluminum oxide trap only displays a weight locally. There is no control function on this
weight indicator.

Increase in weight is used to m•onitor acu"ulation of UF 6 in the carbon trap and HF, i
the aluminum oxide trap an indication that the first A120 3 trap is saturated. The traps are
replaced based on the accumulated weight.

LBDCR-
10-0092
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3.4.4.8.7 Net-UsedMobile Maintenance Rig

The Mobile Maintenance Rig used consists of a K300 cold trap assembly, a chemical trap
assembly, and a pump assembly containing a WSU 251 roots pump, a rotary vane pump, an LBDCR-

A190 oil filter and an exhaust filter. The Mobile Maintenance Rig is used to evacuate pipework 10-0096

and equipment that has been exposed to UF 6 and HF prior to maintenance. The evacuated
contents are pumped through a cold trap and chemical traps for removal on any UF6 and HF
and exhaust to the Gaseous Effluent Ventilation System.

LBDCR-
The items on the Mobile Maintenance Riq are safe-by-design individually. The Mobile 10-0098

Maintenance Rig as a whole is safe-by design by physical arrangement as demonstrated in a
nuclear criticality safety evaluation through comparison to a bounding calculation performed for
the product vent vacuum pump/chemical trap set described in Section 3.4.4.8.3.

3.4.4.8.8 (See SAR § 12.2.1.1.5) Mobile Pressure Transducer Calibration Rig

The mobile Pressure Transducer Calibration RigANageR consists of manual and automatic
valves, a number of digital pressure transducers, a pirani-type pressure measurement device, a
mixed-bed chemical trap, two rotary vane vacuum pumps, and a turbo-molecular vacuum pump.
The Calibration Rig allows for the calibration of pressure transducers located throughout the UF 6
process systems to monitor process pressures. The items on the Calibration Rig are safe-by-
design individually. The Calibration Rig as a whole is safe-by-design by physical arrangement
as demonstrated in a nuclear criticality safety evaluation through comparison to a bounding
calculation performed for the product vent vacuum pump/chemical trap set described in Section
3.4.4.8.3.

LBDCR-
3.4.4.8.9 On-Line Mass Spectrometer 10-0096

The Online Mass Spectrometer consists of manual and automatic isolation valves, a vacuum
chamber, cold traps, manual sampling manifolds, automatic sampling batch chambers,
quadrupole mass spectrometer, an ion vacuum pump, a rotary vane vacuum pump, and a
diffusion vacuum pump. The Mass Spectrometer Room on the second floor of the SBMs
contains one Online Mass Spectrometer, sufficient for sampling SBM Assay 1001 and 1002.

A nuclear criticality safety evaluation concludes that the Product Vent Pump / Chemical Trap
Set (Section 3.4.4.8.3) analysis and the Product Roots Pumps analysis (Section 3.4.4.8.4)
envelope the configuration and conditions for the Mass Spectrometer and that the keff of the
Mass Spectrometer could not exceed that of the cases described. Therefore, the Mass
Spectrometer is safe-by-design, meeting the subcriticality requirements.

3.4.4.8.10 Helium Leak Test Cart

The Helium Leak Test Cart is described in Section 3.4.2.2.F A criticality event is not credible for
the Helium Leak Test Cart due to the sequence of many unlikely human errors that are required
to introduce enriched UF6 into the Helium Leak Test Cart system.
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To prevent desublimation in the cylinder valve, the valve and inlet piping are electrically heated.
A temperature sensor on the valve controls the temperature.

E. Tails Evacuation Pump/Chemical Trap Set
To prevent the activated carbon from overheating, there is one instrument that monitors the
carbon trap temperature. This sensor will close the Tails LTTS vent valve when carbon trap
temperature exceeds a pre-determined temperature. This blocks flow to the vacuum
pump/chemical trap set. A flow restriction device is installed as a control feature on the suction
of the vacuum to maintain a low flow rate. A flow restriction device is installed as a control
feature on the vacuum pump suction to maintain a low flow rate.

3.4.5.8 Criticality Safety

The tails enrichment is less than 0.34%, which is inherently safe from a criticality standpoint.
Piping and components used for the tails system are safe-by-design as shown in Table 3.7-8.
Criticality safety for an assay dump at 1.5% enrichment to a single tails cylinder in the low-
temperature take-off station is described in Section 3.4.8.8.3. The piping arrangement for the
tails take-off system at 1.5% enrichment is analyzed in the product piping arrangement analysis.

3.4.6 (See SAR § 12.42.2.5) Product Blending System LBDCR-
1 10-0096

3.4.6.1 Functional Description

The primary function of the Product Blending System is to provide a means to fill 30B product
cylinders with UF6 at a specified 235U concentration (Ref. Figure 3.4-12, Process Flow Diagram
Product Blending System). This is achieved by either transferring product from one donor
cylinder into one receiver cylinder or blending product from multiple donor cylinders into one or
more receiver cylinders.

Small intermittent quantities of gaseous effluent are produced from purging and evacuation of
flexible piping during connection and removal of both donor and receiver cylinders. The effluent
is treated in the Blending and Sampling Vent Subsystem to remove UF6 and HF, and then
discharged to the Pumped Extract GEVS for further treatment. Solid effluents are produced
from periodic change-out of chemical and oil traps. There are no liquid effluents directly
produced in this system. When the Blending and Sampling Vent Subsystem vacuum pump is
taken out of service for maintenance, the oil is reprocessed in the CRDB for reuse.

The Product Blending System is located in the Blending and Liquid Sampling Area of the SBMs.
They are operated from the Control Room, with the exception of preparation and maintenance
activities that are performed locally at the equipment.

3.4.6.2 Major Components

The major components of the Product Blending System are listed below:

A. Blending Donor Station
A Blending Donor Station consists of an insulated box with a non-flammable insulated core.
Each Blending Donor Station includes an electrical air heater and circulation fan to provide the
thermal energy to sublime the solid UF6 in the cylinder.
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F. Blending and Sampling Vent Subsystem

The Blending and Sampling Vent Subsystem consists of a UF 6 cold trap with its heating and
cooling systems and a vacuum pump/chemical trap set. The Blending and Sampling Vent
Subsystem serves both the Product Blending System and the Product Sampling System. The
Blending and Sampling Vent Subsystem contains the following major components.

1. UF 6 Cold Trap.

The UF 6 cold trap consists of an insulated horizontal tube with internal baffles. It also
has a dedicated heater/chiller unit operating at a cooling set point and a heating set
point. The heater/chiller unit contains approximately 70 L (19 gal) of silicon oil, as a heat
exchange media, which circulates around the cold trap. The low temperature removes
the thermal energy from the UF 6 gas, causing it to desublime on the internal walls of the
UF 6 cold trap, while leaving the light gas in the gaseous phase. The high temperature
results in sublimation of the UF 6 contents of the UF 6 cold trap for transfer back to a
receiver cylinder. Each end of the UF 6 cold trap is heat traced to prevent the UF 6 from
solidifying and blocking the UF 6 cold trap entrance or exit. The UF 6 cold trap has a
weighing device to provide continuous on-line weighing of the UF 6 accumulated.

An automatic control valve located after the UF 6 cold trap restricts the flow of gases
through the UF 6 cold trap. This ensures an adequate residence time for the gases in the
UF 6 cold trap to allow all of the UF 6 to desublime.

The UF 6 cold trap also provides the capability for emptying sample bottles, using a small
manifold located upstream of the UF 6 cold trap. The temperature difference of the
sample bottle at ambient and the UF 6 cold trap allows the UF 6 to outgas without heating
the bottle.

2. Vacuum Pump/Chemical Trap Set.

The UF 6 cold trap is followed by a vacuum pump/chemical trap set. The set consists of
a carbon trap, an aluminum oxide trap, an insulated vacuum pump with nitrogen purge,
and an oil trap on either side of the pump. The pump exhausts into the Pumped Extract
GEVS.

The activated carbon trap removes any traces of UF 6 not desublimed in the UF 6 cold
trap. HF is removed from the gas flow by the aluminum oxide trap. These traps are
installed iwfreRtupstream of the vacuum pump. Weigh cells aro installed on the carbon
trap a•d the aluminum oxide trap to indicate the accum.ulated mass in each without the LBDCR-

need to Frmove the trap f•o weighing. -Oil traps are installed before (an aluminum oxide 10-0092

trap) and after (mechanical trap (exhaust filter)) the vacuum pump to prevent diffusion of
oil, both back into the Blending and Sampling Vent System and discharqefGReafd into
the Pumped Extract GEVS.

3.4.6.3 Design Description

The design bases and specifications are given in Table 3.4-8, Product Blending System Design
Basis. Applicable codes and standards are given in Table 3.4-9, Product Blending System
Codes and Standards.
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C. Before disconnecting any equipment, the process piping is evacuated and purged with
nitrogen.

D. A local exhaust to the Pumped Extract GEVS is provided via a temporary local extract
cross-connection, for initial plant operations, any time a UF 6 line is disconnected.

E. Before discharge to the Pumped Extract GEVS, all gases flow across activated carbon
and aluminum oxide in the Blending and Sampling Vent Subsystem chemical traps to
remove any traces of UF 6 and HF.

F. Temperature in each Blending Donor Station and Blending Receiver Station is monitored
and controlled.

G. Receiver cylinder overfill is prevented by two weight trips. The first is at the desired net
weight of UF 6 and the second is at the gross weight of the cylinder with UF 6 contents.
Only the first trip is operator adjustable.

H. Hydrocarbon lubricants are not used. The Blending and Sampling Vent Subsystem
vacuum pump is lubricated with perfluorinated polyether (PFPE) oil, a fully fluorinated
synthetic oil.

1, Removal of a connected cylinder from a Blending Donor Station or a Blending Receiver
Station is prevented by an interlock system. Unless the flexible hose on the cylinder
valve has been removed and locked in its "holster," a physical barrier prevents the
cylinder transporter drawbridge from docking with the station rails, preventing cylinder
removal.

J. Temperature and weight-in the Blending and Sampling Vent Subsystem carbon trap is
monitored and a trip on weight and a trip on hi_ihgtemperature causes an alarm-steps-the
Blond ing and Sampling Vent Yacuum pump.

K. Should a blockage occur in a section of process piping, the heat tracing on that section
of pipe is not allowed to be switched on until the solid UF 6 has been removed.

LBDCR-
3.4.6.6 Operating Limits 10-0092

The Product Blending System is capable of handling the enrichment blending requirements of
the entire plant. Since customers' enrichment requirements are generally met by adjustments to
the enrichment process, blending is not always necessary.

3.4.6.7 Instrumentation

The process variables, such as pressures, temperatures and valve positions are automatically
controlled. Deviations from the specified values are detected and indicated by two level alarm
systems. At the first alarm, the process operator has the ability to manipulate the process to
restore it to normal. At the second alarm, automatic action is taken to provide system
protection. For safety, system protection, and operability, some sensors are duplicated. Action
is initiated if any one out of two sensors reach alarm levels.

A. Blending Donor Station.

Both the Blending Donor Station air temperature and cylinder temperature are monitored to
prevent over pressurization of the donor cylinder due to overheating. An alarm is 62°C (144°F)
for the Blending Donor Station air and 54°C (129°F) for the cylinder to give the operator warning
of high temperature. A second alarm is for the cylinder, which trips the Blending Donor Station
heater off.
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In addition to the closed loop control system previously described, there are two independent
and diverse temperature protection instruments. These provide extra safety margin to protect
against increases in temperature that may occur if the heater control does not operate properly.
The first instrument is a fail-safe hardwired RTD and the second instrument is a fail-safe
thermocouple. Both of these instruments measure the Blending Receiver Station air
temperature. Both of these instruments will trip the defrost heater and fan power supply in the
event the air temperature rises above their set point. If heater trip occurs from these two
instruments, the Blending Receiver Station is automatically taken off-line and the transfer
sequence stopped.

Both instruments are set to trip at a set point which is well below the calculated set point
required to ensure cylinder integrity.

To prevent desublimation in the cylinder valve, the valves and inlet piping are electrically
heated. A temperature sensor on the valve controls the temperature.

C. Blending and Sampling Vent Subsystem UF 6 Cold Trap.

During the venting operation, the Blending and Sampling Vent Subsystem UF 6 cold trap outlet
pressure is monitored. A high alarm warns of high pressure in the UF 6 cold trap. A second high
alarm trips the UF 6 cold trap off-line, switching the heater/chiller unit off and closing the
inlet/outlet valves. A low alarm warns of low pressure and indicates the UF 6 cold trap is empty
when collected UF 6 is being sublimed for transfer back to a receiver cylinder (i.e., gas back). A
second low alarm automatically closes the UF 6 cold trap outlet valve to prevent UF 6 flow to the
vacuum pump. A weighing system monitors the UF 6 contents of the UF 6 cold trap. A first alarm
warns that the UF 6 cold trap is full. At a system description set weight the UF 6 cold trap trips off-
line, the inlet and outlet valves are closed, and a gas-back sequence is required.

The temperature of the UF 6 cold trap is controlledduring cooling to desublime any UF 6 and for
heating during sublimation to empty the UF 6 cold trap of collected UF 6 (gas back). A low alarm
warns of a chiller unit fault. A high alarm closes the UF 6 cold trap outlet valve and a second
high alarm warns of high temperature during gas back. If temperature continues to rise the UF 6

cold trap trips off-line to avoid desublimation of UF 6 in the header.

D. Blending and Sampling Vent Subsystem Vacuum Pump/Chemical Trap Set.
To prevent the carbon trap from overheating and overfilling with UF6, there areis onetwe
instruments. TheOee sensor monitors the carbon trap temperature. When the high
temperature setpoint is reached, an alarm is activatedThs senser -Will close the 'F c-eEld tFap
outlet valve when caFrbn trap temperature exceeds 42°C (1082F). This blocks flow to the
Va-cuum Pump/Chemical Tr-ap Set. This sensor- Will als provide an automatic trip of the
a..ociated vacuum . PUMP on c arbon tFap high t.mprfatur.. The arbonr trap also ha.- a weigh
system. In addition to Iocal weight display, this system will shut down the vac-uum,, pu-mp when
the high weight set point is reached.

The activated aluminum oxide trap on the vacuumA pump/chemical trap Set is also equipped with
a weigh system. The weigh system on the alu'minum. oxide trap only displays a weight locally.
There iG ,,.,OMno '- functiOn On this weight indicator.

LBDCR-
10-0092

I..reas. in WE...1ht is used to mn..itor accumu...lation 9 U1 in e carbon trap and '-- in Rthe
alumR;nu oxide trap. The traps are ropl,

- __ - _F_
J L------J _._ •L-- .I--$.• J .... ;--L$.

aroed based o_ mne acumnulated weigni.
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Two other timers operate to monitor the quality of the air space in the autoclave and support the
operation of the internal HF monitor. After the system stabilizes, the autoclave air pressure and
temperature are compared. A departure from the anticipated pressure to temperature ratio
indicates a leak has occurred. A lower than anticipated pressure to temperature ratio indicates
a pressure leak from the secondary containment (autoclave). A higher than anticipated ratio
indicates a leakage of UF6 into the secondary containment. If the pressure/temperature ratio is
outside the anticipated range, the cycle is aborted.

Another timer is used to confirm that the cooling cycle is continued for a sufficient time to ensure
the cylinder contents are solidified before the cylinder is removed from the autoclave.

A final timer ensures that the autoclave is fully vented before the autoclave door is opened.

B. Blending and Sampling Vent Subsystem.

The instrumentation for the Blending and Sampling Vent Subsystem equipment is discussed in
Section 3.4.6, Product Blending System.

3.4.7.8 Criticality Safety

Table 3.7-10 provides the safe-by-design components used for the Product Liquid Sampling
System. Criticality safety for these items is bounded by similar or identical items provided for
the Product Take-off System. No additional calculations are necessary.

3.4.8 (See SAR § 12.42.2.7) Contingency Dump System LBDCR-
10-0096

3.4.8.1 Functional Description

The Contingency Dump System (Ref. Figure 3.4-15, Process Flow Diagram Contingency Dump
System) provides an exhaust route for UF6 from the cascade in the event of the cascade
operating outside of its design envelope. The Contingency Dump System also provides an
evacuation route for UF6 and light gases to allow the centrifuges to be safely run down to rest.

Dumping of the UF6 from the cascade, should the need arise, will take place by first choice to
the Tails Take-off System. If the Tails Take-off System becomes unavailable, the NaF traps are
used. The Contingency Dump System is designed to operate in one of two principal operating
modes, passive evacuation or active evacuation. The function of the passive evacuation mode
is to trap the UF6 evacuated from the cascade in the sodium fluoride (NaF) traps. This "passive
evacuation" is so called because evacuation of the cascade can initially take place without
actively pumping; the low pressure maintained in the NaF traps and buffer volume in standby
mode facilitates this process. Operation in the passive evacuation mode results in a
progressive increase in the operating pressure at the NaF traps due to the accumulation of light
gas in the buffer volume. This light gas is removed from the buffer volume by operation in the
active evacuation mode. In "active evacuation" the buffer volume is opened to the vacuum
pump/chemical trap set and the light gas is exhausted from the passive system via the carbon
and aluminum oxide traps to the Pumped Extract GEVS.
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MONK8A (SA, 2001) calculations were carried out first for the three NaF traps at their normal
positions with 2.5 cm (0.984 in) of water reflection around the trap body. The calculations
considered the cases with and without the associated piping to demonstrate the inconsequential
effect of the piping on keff. The model assumed that adsorbed UF6 within the trap is wet uranyl
fluoride at optimum moderation. The uranium enrichment was 1.5 W/o 2 3 5 U. The value of keff
obtained was substantially below 0.95. The model represents a UF6 loading in the entire
volume of trap with no credit for the presence of the trap material (NaF). This loading would
require many dumps to achieve. Contingency dump traps are thus intrinsically safe by a very
large margin.

Considering interaction and movement between the three closely spaced traps, criticality safety
is demonstrated with the MONK8A (SA, 2001) calculations. The calculation modeled three
touching NaF traps in a close triangular arrangement as the most reactive configuration. For
interaction, a 7 L vacuum cleaner approved for cleaning operations was placed in contact with
the traps. The vacuum cleaner was filled with wet uranyl fluoride at 6% enrichment and
optimum moderation with 2.5 cm of water reflection rather than 1.5% used for the contingency
dump system. The resulting Keff is less than the limit of 0.95, demonstrating that the
configuration would remain safe as a result of movement due to a seismic or tornado missile
event.

The UF6 containing components for the contingency dump system are located on the second
floor of the SBM, and therefore, not impacted by flooding. The safe condition described above
for the contingency dump system remains valid under flooded conditions.

3.4.8.8.2 Contingency Dump Vacuum Pump and Chemical Trap Set

The Contingency Dump Vacuum Pump and Trap Set is a system that has similarities to the
pump and trap sets in the UF6 Handling Area (tails evacuation, product, feed, etc). The set is
part of the active evacuation of the contingency dump system. The components of the
pump/trap set consists of manual isolation valves, a roots vacuum pump (Leybold WSU251), j LBDCR-

mixed bed chemical trap, a rotary vane vacuum pump (Oerlikon Leybold TRIVAC D40BCS), an 10-0097

A120 3 oil adsorption filter and an exhaust filter with oil return. The items on the Pump and Trap
Set are safe-by-design individually. The Pump and Trap Set as a whole is safe-by-design by
physical arrangement as demonstrated in a nuclear criticality safety evaluation through
comparison to a bounding calculation performed for the product vent vacuum pump/chemical
trap set described in Section 3.4.4.8.3.

3.4.8.8.3 Assay Dump to a Tails Cylinder

Upon activation of the contingency dump, the preferred evacuation route is to the tails cylinders.
The contingency dump removes all UF6 from the cascade halls thus mixing the feed, tails, and
product material to have an upper-limit average enrichment of 1.5%.

The components involved in the removal of UF6 are the associated piping, low temperature
take-off stations (LTTS), and 48Y cylinders.
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The model conservatively assumed that only one LTTS was available and all material was
evacuated into that tails cylinder. Additionally, the material was conservatively assumed to be
greater than the quantity within the cascades and associated piping. The MONK8A (SA, 2001)
model provides a bounding analysis consisting of a generic geometry to create conservative
conditions. This material from the cascades was assumed to be optimally moderated at an H/U
ratio of 7 as a sphere. This sphere was further encased by unmoderated UF 6 at a maximum
theoretical density to increase the reflection of the system. To account for spurious reflection, a
2.5 cm of water wrapped the outer sphere. The system did not consider neutron interaction due
to the location and isolation of the cylinders within the LTTS. The MONK8A (SA, 2001) result
was well within the sub-critical limit of 0.95, based on an average enrichment of 1.5% as for the
Contingency Dump System.

3.4.9 (See SAR § 12.42.2.8) Gaseous Effluent Vent Systems (GEVS) LBDCR-
10-0096

Note: The Heating Ventilation and Air Conditioning (HVAC) systems and GEVS for the NEF are
undergoing redesign. After these design changes are finalized the information in Section 3.5.1
(Building Ventilation),, Section 3.4.9 (Gaseous Effluent Vent Systems), and other sections that
reference GEVS will be revised as necessary and in accordance with 10 CFR 70.72. The final
design will be evaluated in accordance with the requirements of 10 CFR 70.72 prior to
requirements for operational readiness.

The function of the GEVS is to remove particulates containing uranium, and HF from potentially
contaminated process gas streams. Prefilters and HEPA filters remove particulates and
impregnated activated carbon filters are used for the removal of any HF. The systems produce
solid wastes from the periodic replacement of prefilters, absolute filters, and chemical filters.
The systems produce no gaseous effluents of their own, but discharge effluents from other
systems after treatment to remove hazardous materials.

There are two GEVSs for the plant. The Pumped Extract GEVS and the CRDB GEVS.
Applicable codes and standards are given in Table 3.4-14, Gaseous Effluent Vent System
Codes and Standards.

3.4.9.1 Pumped Extract GEVS

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

The Pumped Extract GEVS serving the SBMs is located in theUF 6 Handling Area of SBM-1001.
The system is monitored from the Control Room.

3.4.9.1.1 Functional Description

The Pumped Extract GEVS interfaces with the following systems, auxiliary activities, and
utilities:

A. UF 6 Feed System

B. Product Take-off System

C. Tails Take-off System
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D. Product Blending System
E. Product Liquid Sampling System
F. Contingency Dump System

G. Assay Sampling System

H. Electrical System
I. Plant Control System

J. Cascade Mobile Evacuation System
K. Cascade Mobile Sampling System
L. On-Line Mass Spectrometer System (No HF and UF6 hazard exist. To support the 10-

connection of on-line mass spectrometer standards, a mobile pump and trap set may be
used. One time use.)

M. Short Break Load System (Standby Diesel Generators)

N. No Break System (UPS)
0. Alpha Monitors

P. HF Monitors
Q. Liquid Sampling Autoclaves

The design requirements provide a large safety margin between normal and accident conditions
so that no single failure could result in the release of significant hazardous material. The
amounts of UF6 in the system also preclude the release of significant quantities of hazardous
material from a single failure or multiple failures. Instrumentation is provided to detect abnormal
process conditions so that the process can be returned to normal automatically or by operator
actions.

3.4.9.1.2 Major Components

The Pumped Extract GEVS consists of the following major components.

A. Duct system
B. Prefilters
C. HEPA Filters
D. Impregnated activated carbon filters
E. Centrifugal fans
F. Monitoring and controls (HF) before and after filter trains (with temperature indicating alarms

on carbon filters)

G. Automatically controlled inlet and outlet isolation dampers
H. Exhaust stack

I. Monitoring and controls (alpha and HF) in exhaust stack

J. Airflow monitors and airflow blender

3.4.9.1.3 Design Description

The design bases and specifications are given in Table 3.4-15, Pumped ExtractGEVS Design
Bases.
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3.4.10.2.4 Design and Safety Features

Operational experience in Europe has shown that centrifuge post mortems are infrequent
events. It is envisioned that no post mortem activity is required during early operational life.
Consequently, it is expected that no more than 20 post mortems would be undertaken over the
life of the facility.

Waste material such as carbon fiber, metal (principally aluminum), oil, paper, wipes, gloves, and
contaminated disposable clothing or flushing water is generated. Operational experience in
Europe has shown that uranium is found as surface contamination in the form of either UO2 F2
or uranium tetrafluoride (UF 4 ). LBDCR-

10-0096
3.4.10.3 Centrifuge Test and Post Mortem Facilities Exhaust Filtration System

The Centrifuge Test and Post Mortem Facilities Exhaust Filtration System provides exhaust of

potentially hazardous airborne contaminants from the Centrifuge Test and Post Mortem
Facilities. The system also ensures the PMF is maintained at a negative pressure with respect
to adjacent areas during contaminated or potentially contaminated processes. The system is
shown on Figure 3.4-20, Process Flow Diagram Centrifuge Test and Post Mortem Facilities
Exhaust Filtration System.

The Centrifuge Test and Post Mortem Facilities Exhaust Filtration System is located in the
Centrifuge Assembly Building and is monitored from the Control Room.

3.4.10.3.1 Functional Description

Potentially contaminated exhaust air comes from the Centrifuge Test and Post Mortem
Facilities.

The design requirements for the facility provide a large safety margin between normal and
accident conditions so that no single failure could result in the release of significant hazardous
material. The amounts of UF6 in the system also preclude the release of significant quantities of
hazardous material from a single failure or multiple failures. Instrumentation is provided to
detect abnormal process conditions so that the process can be returned to normal by operator
actions.

These requirements and operating conditions also assure "as low as reasonably achievable"
personnel exposure to hazardous materials and compliance with environmental and safety
criteria.

3.4.10.3.2 Major Components

The Centrifuge Test and Post Mortem Facilities Exhaust Filtration System includes the following
major components.

* Duct system

" Prefilters

* Impregnated carbon filters

" HEPA filters
" One Exhaust Filtration Unit
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LBDCR-3.4.10.3.4 Design and Safety Features 10-0093

The Centrifuge Test and Post Mortem Facilities Exhaust Filtration System is designed to protect LBDCR-

plant personnel against uranium and HF exposure. 10-0093

The Centrifuge Test and Post Mortem Facilities Exhaust Filtration System is designed to meet
all applicable NRC requirements for public and plant personnel safety and effluent control and
monitoring. The system design also complies with applicable standards of OSHA, EPA, and
state and local agencies.

The Centrifuge Test and Post Mortem Facilities Exhaust Filtration System provides for
continuous monitoring and periodic sampling of the gaseous effluent in the exhaust stack in
accordance with the guidance in USNRC Regulatory Guide 4.16.

The system filters contaminated gases and continuously monitors exhaust gas flow to the
atmosphere. The system also provides primary confinement for the Centrifuge Test and Post
Mortem Facility by maintaining the Centrifuge Test and Post Mortem Facility at a negative
pressure relative to adjacent areas during contaminated or potentially contaminated processes.
An HF monitor and associated alarm and an alpha radiation monitor and associated alarm are
installed in the exhaust stack to detect the release of hazardous materials to the environment.

3.4.10.3.5 Instrumentation LBDCR-
10-0093

The process variables, pressure, fan speed, and damper positioning are all controlled
automatically. The differential pressure across the filters is monitored to provide indication of
when filter replacement is required. An HF monitor measures the concentration of HF gas in the
air stream. Also, a radiation detector is used to measure the level of radiological airborne
contamination (alpha only) present in the air stream located in the stack. Deviations from
specified values for HF and alpha radiation are indicated by alarms. The HF and alpha radiation
monitoring devices have non-interruptible power supplies in order to continue to function during
a general power failure.

3.4.11 (See SAR § 12.2.2.9) Material Handling Processes LBDCR-
10-0096

3.4.11.1 Cylinder Receipt and Shipping

(See SAR § 12.42.2.9.1)_The CRDB provides for handling of feed cylinders, product cylinders, I10BDCR
semi-finished product cylinders, prepared empty cylinders and UBCs, and provides space for
the following services:

* Cylinder loading and unloading

" Inventory weighing

" Secure internal storage (no UB, or empty feod steag, in CRDB. LB.CR-

* Preparation and storage area for overpack/protective structural packaging. 10-0093

The cylinders are received, shipped offsite, stored, and transferred to and from the UF6
Handling Areas, and UBC Storage Pad.

Prepared empty cylinders, semi-finished product cylinders, full feed cylinders, and final product
cylinders are stored in the CRDB._.
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Full UBCs and empty feed cylinders are not-strFedstaged in the CRDB to facilitate movement to LBDCR-

the UBC Storage Pad. They are transported through the CRDB and stored in the UBC Storage 10-0096

Pad. The CRDB does not have the capacity to store all feed and product cylinders; therefore,
additional storage for feed and empty product cylinders is provided in the UBC Storage Pad.

The CRDB layout is shown on Figure 3.3-12, Cylinder Receipt and Dispatch Building First Floor,
and Figure 3.3-13, Cylinder Receipt and Dispatch BuildingSecond Floor. The UF6 Feed cylinder
delivery and storage requirements are presented in Table 3.4-19, UF6 Feed Cylinder Delivery
and Storage Requirements.

3.4.11.1.1 Description

(See SAR § 12.4-2.2.9.2) The majority of the floor area in the CRDB is used as a storage or
staging area for feed and product cylinders. The cylinders are placed on ..... ete 10-0093

saddlescradles to stabilize them while they are stored in this area. Different size eaddlee
cradles are provided for 48-in and 30-in cylinders. The cylinders are positioned such that
access is possible from an overhead crane.

Trucks carrying UF6 (48Y) fee, tailes and (30B) product cylinders with overpacks are processed
in and out ofar-re-at the building carrying feed cylinders, empty UBC Or product cylinders, and LBDCR-

efte through the main vehicle loading bay. This bay is equipped with vehicle access platforms 10-0093

that aid with cylinder loading and unloading operations.

Unloaded trucks either leave the site or remain in a staging area adjacent to the CRDB. Trucks
in this staging area await cylinders that are to be shipped from the site.

SLBDCR-

3.4.11.1.2 Equipment 10-0093

The following equipment is used for cylinder handling in the CRDB.

A. Vehicle Loading Area

(See SAR § 12.4-2.2.9.3 A.)The vehicle loading and unloading platforms are located adjacent to I LBDCR-
the main transport vehicle access doorways. These platforms provide a safe method of transfer 10-0096

to the vehicle trailer while loading and unloading activities are in progress. Gyndcrs '- wilb-
stored a miniUmu Of one meter from the .ehicle platform to eliminate the fire hazard asSOciated LBDCR-

With trucks in the CRDB. 10-0093

B. Double Girder Bridge Cranes.

(See SAR § 12.42.2.9.3 B.)Three double girder bridge cranes handle the cylinders in the CRDB. I LBDCR-
The cranes travel across two sets of rails. The west pair of rails supports two bridge cranes that 10-0096

can traverse the entire length of the CRDB. One bridge crane is supported by the east pair of
rails and this can traverse the east half of the CRDB north of the Bunkered Area. They are
operated by an automated control system and equipped with remotely operated grabs. Each
hoist has a maximum lift of 9.75 m (32 ft). Crane movement requirements are presented in
Table 3.4-20, Crane Movement Requirements. The minimum lift is based upon the following
data:

* Floor to top height of a vehicle mounted ISO container 4.1 m (13.4 ft)

" Lift clearance between ISO container and underside of cylinder 0.6 m (2 ft)
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" Typical length of a universal cylinder grab (including fixing)

" Allowance for unknown effect of a 48-in cylinder overpack

" Total

2.0 m (6.6 ft)

1.0 m (3.25 ft)

7.9 m (25.9 ft)

The crane specifications are as follows:

" West Span
" East Span

* Capacity

* Hoist lift height

" Hoist lift speed (Variable Frequency Drive (VFD))
0 Travel length (for 2 West side cranes)

" Travel length (for East side crane)

" Bridge travel speed (VFD)

* Brake type

18.75 m
20.1 m

20 MT

9.75 m

6 m/min

231.2 m

(61.5 ft)
(66 ft)

(44,100 Ib)

(32 ft)

(20 ft/min)
(758.5 ft)

58.7 m (192.5 ft)
45.7 m/min (150 ft/min)

Direct Current Disc

ISO containers are International Organization for Standardization Series 1 freight containers
that are supplied in accordance with the ISO 668 Standard. These containers are used for
intercontinental shipping. They are 2,438 mm (8 ft) wide and are available in a variety of
heights ranging from 2,438 mm (8 ft) to 2,896 mm (9.5 ft).

C. Scales.

(See SAR § 12.4-2.2.9.3 C.) Each cylinder that enters or exits the CRDB is weighed. Weigh
scales capable of weighing a load of 17 MT (37,500 Ib) and capable of accepting a load of 20
MT (44,100 Ib) are required on each end of the CRDB. One set of scales is utilized in the area
adjacent to the cylinder truck loading/unloading bay. Another scale is located in the south
portion of the CRD adjacent to the rail transporter. The scales are capable of weighing to a
tolerance of ±2.5 kg (±5.5 Ib). The scales have a reader and printout facilities.

D. FPatbcd Tru-cksPowered Vehicles And Rail Transporters.

(See SAR § 12.42.2.9.3 D.)Aftor processing•, , ,-h cCylinders are transported within the CRDB
and UF.6 Handlinq Areas on rail transporters and between the CRDB,-heand UF6 Handling
Areas, andto the UBC Storage Pad via flatbed #iGkspowered vehicles. A douebj-ýj girder
mobile Ggantry crane is used to manage the cylinders in the UBC Storage Pad.

3.4.11.1.3 _Cylinder Specifications

Cylinders stored and handled in the CRDB vary in size and weight from 30B cylinders to 48Y
cylinders. The cylinders have the following characteristics:

30B Cylinder

LBDCR-
10-0096

LBDCR-
10-0093

LBDCR-
10-0096

Weight of UF6

Gross cylinder weight

Diameter

2,277 kg (5,020 Ibs) LBDCR-
10-0093

2,912 kg

762 mm

(6,420 Ibs)

(2.5 ft)

Length 2,070 mm (6.8 ft)
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48Y Cylinder

Weight of UF6  12,501 kg (27,560 Ibs)

Gross cylinder weight 14,860 kg (32,761 Ibs)

Diameter 1,232 mm (4.08 ft)

Length 3,728 mm (12.25 ft)

3.4.11.1.4 CRDB Storage and Processing Areas LBDCR-

10-0093

(See SAR § 12.1.2.9.4) Cylinder storage and processing areas are shown on Figure 3.3-12,
Cylinder Receipt and Dispatch Building First Floor, and on Figure 3.3-13, Cylinder Receipt and
Dispatch BuildingSecond Floor.

The CRDB accommodates the following approximate areas:

Site vehicle access/loading bays (2 ea.) 400 m2 (each) (4,306 ft2
) (each) j LBDCR-

Preparation Area/Marshalling/ 10-0093

Weighing Area 715 m2  (7,700 ft2)

Cylinder Storage Area (usable area) 1,942 m2  (20,900 ft2 ) LBDCR-
10-0093

Cylinder Transporting and Stillage Area 603 m 2  (6,500 ft2)

3.4.11.1.4.1 Cylinder Storage Area

Feed material and product material is stored under vacuum in corrosion resistant Type 48Y and
Type 30B cylinders, respectively. The CRDB provides enough space to store about 320
cylinders and overpacks in this 20,900 ft2 (1,942 m2) area, depending on the types of cylinders
stored. If overpacks are stored elsewhere in the CRDB, this area can store approximately 210
each 48Y cylinders and 110 each 30B cylinders. These cylinders can be stored without
providing room for cylinder maintenance because they are only in temporary storage.

3.4.11.1.5 _ Cylinder Deliveries LBDCR-

10-0096

Cylinder deliveries to and from the site generally consist of feed deliveries to the site, product
transport from the site, and return of supplier empty feed cylinders. At the NEF, full 48Y
cylinders are delivered one cylinder per delivery vehicle. New empty 48-in cylinders are LBOCR

typically delivered nine cylinders per delivery vehicle. Empty washed out 48-in cylinders are 10-0096

typically delivered six cylinders per vehicle. The 30-in product cylinders are typically delivered
four cylinders per 6 m (20 ft) of delivery vehicle. The number of product cylinders per vehicle
can vary and a typical shipment frequency would be one vehicle per 3 days (122 shipments per
year). This information for a total plant capacity of 3 million SWU per year is summarized
below. The figures in the following table represent a maximum n'mbcr of deliveries per year.
An alternate cylinder management strategy whereby empty feed cylinders are refilled with tails

LBDCR-
and new empty 48Y cylinders are provided to the feed suppliers.__-weu4This statecqy is 10-0096
implemented to reduce the number of NEF deliveries.
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Delivery Number cylinders Number cylinders Number deliveries /

Description per year per vehicle shipments per year

Feed In 690 1 690

Empty Ta4isProduct 625350 94_ 7-088
In

ProductOut 350 4 88

Empty Feed Out 69065 6 -1-1-511

Total 969,877

3.4.11.2 Cylinder Transport within the Facility

3.4.11.2.1 Cylinder Testing

All 30B cylinders are inspected internally for criticality safety purposes. Internal inspections are
performed in accordance with either the LES QA Program or an approved supplier's QA
Program.

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

Cylinders with deficient conditions that do not fully comply with all DOT transportation
requirements must be corrected at the site. Such corrective maintenance may include valve
replacement, plug replacement and post maintenance testing on containers with UF6.
Corrective maintenance and testing is performed in the CRDB Ventilated Room in accordance
with ANSI N14.1-2001 and the LES QA Program.

New or cleaned cylinders found with deficient conditions are similarly returned to and approved
facility for corrective maintenance, testing and/or inspection in accordance with ANSI N14.1-
2001. If the nature of the deficiency is minor and within the capabilities of the site to correct and
test, then such work and testing may be conducted in accordance with approved procedures in
approved work areas. Testing on such cylinders may be conducted in the CRDB Ventilation
Room to utilize existing test equipment.

3.4.11.2.2 Cylinder Transport Between the CRDB and the UF6 Handling Areas

A rail system extends between the CRDB and all of the UF6 Handling Areas. The rail has two
independent rail transporters. Each of the transporters has a drawbridge that links the
transporter to the appropriate station or adjoining transporter. The UF6 rail transporters are
depicted in Figure 3.4-21, Rail Transporter Area Equipment Drawing. Its function is the transfer
of cylinders to the appropriate Product Blending System Donor Station, Product Blending
System Receiver Station, Product Liquid Sampling Autoclave, Solid Feed Station, Product Low
Temperature Take-off Station, Tails Low Temperature Take-off Station or Feed Purification Low
Temperature Take-off Station.

LBDCR-
10-0093

LBDCR-
10-0093

LBDCR-
10-0093

LBDCR-
10-0093
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Cylinders are empty product, product, empty feed, feed, empty UBCs, UBCs or semi-finished
product cylinders. Each of the transporters may be battery powered or fed by an electric feeder
embedded in the concrete.

3.4.11.2.3 Cylinder Transport to Support Centrifuge Test Facility Hot Acceptance LBDCR-

TestingFeed Material Initial Fill 10-0093

NEF Centrifuge Test Facility (CTF) Hot Acceptance Testing (HAT) feed vessel initial fill will
precede CRDB completion by several months. Accordingly, transport truck delivery and
receiving of the initial feed material 30B cylinders will be accomplished at the Centrifuge
Assembly Building (CAB). The initial fill material will be delivered in one or more 30B cylinders.
Shipment of UF6 in a 30B container requires a protective over pack when containing more than
11.3 kg. DOT PACKAGE DESIGN CERTIFICATE USA/0411/H(U)-96, Revision 1 allows LBDCR

shipment of containers without over pack protection provided no more than heel quantities (11.3 10-0096

kg) of UF6 are within the container. Compliance with this certificate permits transport without fire
protective over packs.

Transport trucks(s) will be received and unloaded outside the CAB. The after receipt inspection,
the cylinders will be moved by diesel or battery powered mobile equipment into the CAB, placed
on suitable stillage and weighed.

After the CTF feed vessel initial charge is complete, the cylinder is removed from the CAB by
diesel or battery powered mobile equipment. The cylinder is reloaded onto the delivery truck to
return to the supplier.

3.4.11.3 UBC Storage Pad

(See SAR § 12.2.1.4) The NEF utilizes an area outside of the CRDB for storage of UBCs. The LBDCR-

UBC Storage Pad is used for storage of cylinders containing UF6 that is depleted in 235U. It is 10-0093

also used feF theas buffered storage of full and empty feed cylinders and empty product
cylinders. Access to the cylinder storage pad is controlled and a fenco is proVided 6o that onlY
authr•i•ed Y"h*clos may enter the

LBDCR-

aFea. Access to the cylinder storage area is controlled in accordance with IROFS 36e, 50a and 10-0093

50h. The tails storage requirements are presented in Table 3.4-21, UBC Storage System
Requirements. The UBC Storage Pad will be developed in sections over the life of the facility.

3.4.11.3.1 Description

LBDCR-
(See SAR § 12.1.1..) Space is allocated to provide storage of UBCs for 30 years of output from 10-0093

the facility. The uranium byproduct material is stored under vacuum in corrosion resistant Type
48Y cylinders. Empty feed cylinders are also Type 48Y cylinders. Empty product cylinders are LBDCR-

Type 30B cylinders 10-0096

The UBC Storage pad can accommodate storage of up to 15,727 48Y cylinders. The cylinders LBDCR-

are stacked two high. Raddles-Cradles are used to store the cylinders approximately 200 mm 10-0093

(8 in) above ground level.
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3.4.11.3.2 Equipment

The UBC Storage Pad layout is based on moving the cylinders with cranes and either diesel or
electric powered vehicles. Two deiblesingle girder mobile antr-dge cranes are used to
load the depleted UF6 cylinders onto the powered vehicles in the CRDB. The vehicles transport
the cylinders from the CRDB to the double girder GaRntmobile gantry crane in the UBC Storage
Pad. The mobile Ggantry crane is used to remove the cylinders from the powered vehicles and
place them on the UBC Storage Pad. The mobile gantry crane has 90-degree pivot steering to
facilitate a zero-turn radius for the restricted confines of the UBC Storage Pad. The mobile
Ggantry crane is designed to double stack the cylinders. The crane utilizes a specialized
hydraulic cylinder grab that can rotate cylinders 90-degrees. The hydraulic cylinder grab is
designed to lift 48Y cylinders by the side flanges and 30B cylinder by the end ring flanges.
When cylinders exit the UBC Storage Pad, the mobile gantry crane and powered vehicles are
used to move the cylinders.

The specifications for the dequb! -single girder mobile Ggantry crane are as follows:

LBDCR-
10-0093

LBDCR-
10-0096

Span

Wheel Base

4139.4 m (314- ft)

67 m (22 ffl

Capacity_(crane)

Caoacitv (cvlinder arab)

27.20 MT (44460,000 Ib)

20 MT (44.000 Ib)I

Hoist lift height (maximum)

Hoist lift speed (ARD)

87.0 m (230 ft)

68.8 mimin (290 ft/min).unloaded

7.6 m/min (25 ft/min) loaded

Traverse speed 16.5 m/min (54 ft/min)

Drive 2-wheel drive

Drive Speed 6.0 kph (3.7 mph) unloaded

5.6 kph (3.5 mph) loaded
LBDCR-
10-0093

Travel length

Bridge travel speed (VFD)

Trolley travel speed (VFD)

Brake type

641 m (2,100 ft)

49 m/min (160 ft/min)

24 m/min (80 ft/min)

Direct Current Dischydraulic, with parking brake
Emergency "e-stops" located above each wheel
well. stoos and shuts down crane

LBDCR-
10-0093

3.4.11.3.3 UBC Storage

The selected storage option is a double-stacked cylinder storage using a mobile Ggantry crane
and flatbed -t•Gkspowered vehicles for cylinder handling. This type of storage arrangement
facilitates visual inspection and removal of the cylinders for maintenance.
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The UBC Storage Pad is designed to provide storage for UBCs and full production buffered
storage of full feed cylinders, empty feed cylinders, and clean, empty product cylinders. The
final UBC Storage Pad is sized to accommodate 15,727 cylinders (capacity equivalent to
30 years of facility operation). These cylinders are stacked two high. The UBC Storage Pad is
constructed in approximately 112,000 ft2 (2.6 acre) sections throughout the operating life of the
facility to ensure sufficient cylinder storage capacity. The total area for UBC storage for facility
operation is approximately 8.5 ha (21 acres). These areas This area includes a 10% allowance
for staging activities, but does not include allocated areas for access or perimeter roads.

3.4.11.3.4 Empty Feed Cylinder Storage

Empty feed cylinders require a radiological cooling period in storage prior to return to the
customer. The cooling period is dependent upon the emitted dose, and is typically three
months. No additional spacing is required for gamma reading purposes. The area allocated per
empty feed cylinder is 8 m2 (86 ft2). An allowance has been made for siX . .eRth.approximately
24-months supply of storage of empty feed cylinders. This requires a space large enough to 10-0093
accommodate 364150 48Y cylinders (double stacked), a total of 2832600 m2 (30,48436,458 ft2).
With the 10% allowance for staging purposes, a total area of 34,-145660 m2 (3 73 j 04 ft2) is
required. The area allocated for empty feed cylinders is located in the UBC Storage Pad.

3.4.11.3.5 Feed Cylinder Storage

Feed cylinder storage is provided on the UBC Storage Pad as additional storage capacity
because of the limited amount of room in the CRDB. The area allocated per feed cylinder is
8 m2 (86 ft2). An allowance has been made for the storage of 24-months supply of feed stock.
This requires a space large enough to accommodate approximately 1500 48Y cylinders (double
stacked), a total area of approximately 6,000 m2 (64,583 ft2 ). With the 10% allowance for
staging purposes, a total area of approximately 6,600 m2 (71,042 ft2) is required. The area
allocated for feed cylinders is located in the UBC Storage Pad.

3.4.11.3.6 Empty Product Cylinder Storage

Clean, empty product cylinder storage is provided on the UBC Storage Pad as additional
storage capacity because of the limited amount of room in the CRDB. The area allocated per
product cylinder is 2.4 m2 (26 ft2). An allowance has been made for the storage of
approximately 12-months supply of clean, empty product cylinders. This requires a space large
enough to accommodate approximately 350 30B cylinders (single stacked), a total of 840 m2

(9,042 ft2). With the 10% allowance for stagqing purposes, a total area of 924 m 2 (9,946 ft2) is
required. The area allocated for empty product cylinders is located in the UBC Storage Pad.

LBDCR-
10-0093
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Spare (Standby, Prep, Maintenance) 1

Vacuum Pump '

Capacity, m3/hr (gpmcfm) 55 (32.5)40 (176)

Chemical Traps (Note 1)

Type Chemical Chemical Adsorption Mechanical
Separation

Function UF6 Removal HF Removal Oil Removal Oil Removal

Count One Two One (pump inlet) One (pump outlet)

Media Activated Carbon Aluminum Oxide A12 0 3  Mechanical
(A1 2 0 3 )

Note 1: Each Vacuum Pump/Chemical Trap Set has the above chemical traps.

Hot Boxes, Pipe Heat Tracing

Media Electric

Temperature, °C (0F) 56 to 64 (133 to 147)

Nitrogen Purge

Operating Pressure, mbar (psia) <1,000 (14.5)

Gas Usage Intermittent flow in small quantities.

Mobile Feed Sampling Rig

Number Per Cascade Hall1

Vacuum Pump

Capacity, m3/hr (cfm) 48-(28-55 (32.5)

Chemical Traps

Type Chemical Adsorption Mechanical Separation

Function UF6 and HF Removal Oil Removal Oil Removal

Count One One (pump inlet) One (pump outlet)

Media Mixed-bed with (A120 3) Mechanical
activated carbon and
aluminum oxide (A120 3)

LBDCR-
10-0092

LBDCR-
10-0092
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Helium Leak Test Cart
Number Per Cascade Hall P

Vacuum Pump

Capacity, m /hr (cfm) 25 (14.7)

Chemical Traps

Type Adsorption Mechanical Separation

Function Oil Removal Oil Removal

Count One (pump inlet) One (pump outlet)

Media iA.OQ11 Mechanical

Mobile Pressure Transducer Calibration Rig

Number Per SBM 1

Vacuum Pumps

Capacity, m6/hr (cfm) 7.3 (4.3) rotary vane pump

Capacity, m3/hr (cfm) 14.6 (8.6) rotary vane pump

Capacity, m3/hr (cfm) 126 (74.2 turbo pump

Chemical Traps

Type Chemical Adsorption Mechanical Separation

Function UF6 and HF Removal Oil Removal Oil Removal

Count One Two (each rotary pump Two (each rotary pump
inlet) outlet)

Media Mixed-bed with fA&0_3) Mechanical
activated carbon and
aluminum oxide (AI20.

LBDCR-
10-0092

LBDCR-
10-0092
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Weighing System

Capacity, kg (Ib) 16,000 (35,300)

Product Vent UF6 Cold Trap

Number Per Cascade Hall 2

Available, On-line 1

Spare (Standby, Prep, Maintenance) 1

Capacity, kg (Ib) UF6  25 (55.1)

Cool Down / Desubliming

Operating Temperature, 'C ('F) 1-60 (-76)

Heat Up I Subliming

Operating Temperature, 'C (°F) 120 (68)

Weighing System
Type Lo•ad Cell

Capacity, kg (Ib) To be determined at final design.

Product Vent Vacuum Pump/Chemical Trap Set

Number Per Cascade Hall 2

Available, On-line 1

Spare (Standby, Prep, Maintenance) 1

Vacuum Pump

Capacity, m3/hr (cfm) 14C (23.55 (32.5)

Chemical Traps (Note 1)

Type Chemical Chemical Adsorption Mechanical
Separation

Function UF6 Removal HF Removal Oil Removal Oil Removal

Count One One One (pump inlet) One (pump outlet)

Media Activated Carbon Aluminum Oxide A120 3  Mechanical
(A1203)II

Note 1: Each Vacuum Pump/Chemical Trap Set has the above chemical traps.

Nitrogen Purge

Operating Pressure, mbar (psia) <1,000 (14.5)

Gas Usage Intermittent flow in small quantities.

LBDCR-
10-0092
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Assay Sampling Pump/Chemical Trap Set

Number Per Cascade Hall 1

Vacuum Pump

Capacity, m3/hr (cfm) 148-(28)L5 (32.5)

Chemical Traps

Type Chemical Adsorption Mechanical Separation

Function UF6 and HF Removal Oil Removal Oil Removal

Count One One (pump inlet) One (pump outlet)

Media Mixed-bed activated A120 3  Mechanical
carbon and aluminum
oxide (AL2 0 3 )

Mobile Maintenance Rig

Number Per SBM 1 ( inimum)

Vacuum Pump

Capacity, m 3/hr (cfm) 55 (32.5) for rotary vane pump

Capacity, m 3/hr (cfm) 304 (179) for roots vacuum pump

Cold Trap

TK300

Capacity, kq (Ib) UF 6  30 (66.1) maximum

Chemical Traps (Note 1)

Mechanical
_Chemical Adsorption Separation

Function UF6 and HF Oil Removal Oil Removal
Removal

Count One One (pump inlet) One (pump outlet)

Media Mixed-bed A12 0 3  Mechanical
activated
carbon and
aluminum
oxide (AI0 3)

LBDCR-
10-0092

LBDCR-
10-0098
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Note 1: Each Mobile Maintenance Rig has the above chemical traps. 10-

LBDCR-
10-0092
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Tails Low Temperature Take-off Station

Number Per Cascade Hall 11 (Note 1)

On-line 7

Standby/Preparation/Maintenance 1

Cylinder Type 48Y

Capacity UF6, kg (lb) 12,501 (27,565)

Cooling

Medium Air, via dedicated chiller

Media Temperature, 'C ('F) -25 (-13)

Weighing System

Type Load Cell

Capacity, kg (Ib) 16,000 (35,300)

Note 1: Eight of the eleven Tails Low Temperature Take-off Stations support the current SWU capacity and
three additional stations support the planned SBM expansion and operational flexibility.

Tails Evacuation Pump/Chemical Trap Set

Number Per Cascade Hall 1

Vacuum Pump

Capacity, m 3/hr (cfm) 1 40 (23.5)55 (32.5)

Chemical Traps

Type Chemical Adsorption Mechanical
Separation

Function UF6 and HF Removal Oil Removal Oil Removal

Count One One (pump inlet) One (pump outlet)

Media Mixed Bed (Activated A120 3  Mechanical
Carbon and
Aluminum Oxide
(A120 3))

LBDCR-
LBDCR-
10-0092
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Blending and Sampling Vent UF6 Cold Trap
Number per Plant (Total)1

Capacity, kg (Ib) UF6 25 (55.1)

Cool DownlDesubliming

Operating Temperature, 0C (°F) -60 (-76)

Heat UplSubliming

Operating Temperature, 'C (°F) 20 (68)

Weighing System
SType Load Cell

Capacity, kg (Ib) To be determined in final design.

Blending and Sampling Vent Vacuum PumplChemical Trap Set

Number per Plant (Total) 1

Vacuum Pump

Nominal Capacity, m3/hr (cfm) 40 (23.5)55 (32.5)

Chemical Traps

Type Chemical Chemical Adsorption Adser-IeMechanic
al Separation

Function UF6 Removal HF Removal Oil Removal Oil Removal

Count One One One One (pump outlet)

Media Activated Carbon Aluminum Oxide (A120 3) A120 3  AGfivated
GaebGR Mechanical

Nitrogen Purge

Operating Pressure, mbar (psia) <1,000 (14.5)

Gas Usage Intermittent flow in small quantities.

LBDCR-
10-0092

LBDCR-
10-0092

LBDCR-
10-0092
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Table 3.4-12 Contingency Dump System Design Basis

Equipment Requirements

Components Quantity per

Cascade Hall Plant Module Plant Total

Sodium Fluoride Trap 24 48 144

Buffer Volume 8 16 48

Vacuum Pump/ Chemical 8 16 48
Trap Set

System Capacity Per Cascade Hall

Peak Dump Flow, kg/hr (Ib/hr) 38.1 (84.0)

Dump Capacity, kg (Ib) 15 (33.1)

IDump Time, hr 18

Chemical Trap

Type [Sodium Fluoride Trap

Capacity UF6, kg (Ib) [100 (221)

Contingency Dump Vacuum Pump/Chemical Trap Set

Vacuum Pumps

Capacity, m3/hr (cfm) 55 (32.5) for rotary vane pump

Capacity, m3/hr (cfm) 40 (2•)' 4 (179) for roots vacuum pump

Chemical Traps

Type Chemical Adsorption Mechanical
Separation

Function UF6 and HF Oil Removal Oil Removal
Removal

Count One One (pump inlet) One (pump outlet)

Media Mixed Bed A12 0 3  Mechanical
(Activated Carbon
and Aluminum
Oxide (A120 3))

LBDCR-
10-0092
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Table 3.4-20 Crane Movement Requirements

Cylinder Receipt and Dispatch Building

Type 20 Metric Ton Bridge Crane

Quantity 3

Movements: (cylinders/yr)
Feed Cylinders In 690
Product Cylinders Out 350

UBC Out 625
Empty Product In 350
Empty UBC In 6250
Empty Feed Out 69065

Total Crane Movements (Cylinders/Yr) 88302080

UBC Storage Pad

Type 20 Metric Ton Singqle Girder Mobile Gantry
Crane

Quantity 32

Movements: (cylinders/yr)
UBC In 625
Empty Feed Cylinders In 69065
Empty Feed Out 6W.65
Feed In 690
Feed Out 690
Empty Product Cylinders In 350

Empty Product Out 350

Total Crane Movements (Cylinders/Yr) 240"2835

LBDCR-
10-0093

I

LBDCR-
10-0093
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3.4 Process Descriptions

Table 3.4-21 UBC Storage System Requirements

Cylinders

Code ANSI-N14.1

Type (Typical) 48Y

Net UF6 Capacity 12,501 kg (27,560 lbs)

Rate (Cylinders/Yr) 625 maximum at full production

Storage

No. Cylinders 15,727

Area/Cylinder 5.40 m 2 (58 ft2)

Stacking Yes (on saddlescradles)

Indoor/Outdoor Outdoor

Temperature Ambient

LBDCR-
10-0093
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3.4 Process Descriptions

Table 3.4-22 Cascade System
Mobile Cascade Evacuation Rigs (Note 1)

Number Per SBM 3

Vacuum Pumps

Capacity, ms/hr (cfm) 90 (53) for rotary vane pump

Capacity, m3/hr (cfm) 304 (179) for roots vacuum pump

Chemical Traps

Type Chemical Adsorption Mechanical Separation

Function UF6 and HF Removal Oil Removal Oil Removal

Count One One (pump inlet) One (pump outlet)

Media Mixed-bed with AI._0_3) Mechanical
activated carbon and
aluminum oxide (AIOj

Note 1 - One Mobile Cascade Evacuation Riq is designated as Clean for use on radiolo-qically clean
systems.

LBDCR-
10-0092
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3.4 Process Descriptions

Mobile Cascade Sampling Rig
Number Per Cascade Hall 1

Vacuum Pump

Capacity, ms/hr (cfm) 55 (32.5) for rotary vane pump

Capacity, ms/hr (cfm) 304 (179) for roots vacuum pump

Chemical Traps

Type Chemical Adsorption Mechanical Separation

Function UF.; Removal Oil Removal Oil Removal

Count One One (pump inlet) One (pump outlet)

Media Activated Carbon (AI?1O_3._ Mechanical

LBDCR-
10-0092

ISA Summary Page 3.4-1 73 Revision 18
ISA Summary Page 3.4-173 Revision 18



3.5 Utility and Support Systems

3.5.13.2.4 Safety Considerations

Failure of this system will not endanger the health and safety of the public. Nevertheless,
design and operating features enhance public and worker safety. Protection from hazardous,
radioactive, and mixed material is provided by containment of materials, by strict administrative

procedural controls, and by systematic inspections of waste materials. Onsite spills, if they
occur, remain contained within RCAs. Shipment of wastes offsite strictly adheres to regulations
for packaging and transportation. The mass limit of fissile material prepared for offsite shipment
shall not exceed the fissile material limits of 10 CFR 71 (CFR, 2003f). Appropriate protective
clothing and respiratory equipment is required for plant workers depending on the material being
handled.

Controls on shape, mass, areal density, and selection of waste containers prevent criticality
events.

In addition, MONK8A (SA, 2001) calculations were performed for a single 12 L (3.2 gal) residue
container holding charcoal/uranyl fluoride/water mixture over a range of H/U ratios. The
container was modeled as an equiaxed cylinder of radius 12.4 cm (4.9 in) and height 24.8 cm
(9.8 in) which was placed on a 20 cm (7.9 in) thick concrete layer with reflection beneath the
lower face to simulate infinite depth of concrete. The cylinder volume was completely filled with
the charcoal/uranic mixture. A 2.5 cm (0.984 in) thick water layer enclosed the cylinder sides
and top surface. At the optimum H/U ratio of 24, the value of keff is 0.7025 compared with a
maximum value for keff of 0.8570 for an isolated 12 L (3.2 gal) cylinder of oil/UF 4 mixture. This 10LBDCR

indicates that the charcoal mixture will be safe when stored in 12 L (3.2 gal) containers.

For the array, a 5x5 horizontal array of cylinders was modeled explicitly with an additional
container in contact with the center cylinder of the 5x5 unit to simulate accidental movement of
an extra container into a storage array. The containers were modeled resting on a 30 cm
(111.8 in) thick concrete layer and a 2.5 cm (0.984 in) water reflector was placed around each
container. The uranic/oil mix was at an H/U ratio of 21. The value of keff obtained for the array
model was 0.9281.

Therefore, arrays of up to 5x5 12 L (3.2 gal) containers containing chemical absorber material
are therefore safe under worst-case conditions with 60 cm (23.6 in) spacing between
containers.

3.5.14 (See SAR 12.42.3.4) Decontamination Workshop LBDCR-

10-0096

The Decontamination Workshop is located in the CRDB. The decontamination systems in this
workshop are designed to remove radiation from contaminated materials and equipment used in
uranium hexafluoride systems, waste handling systems, and miscellaneous other areas of the
plant. Space is provided to break down and strip contaminated equipment prior to
decontamination. The workshop is also used for the temporary storage and dismantling of failed
equipment.

The only significant forms of radioactive contamination found in the facility are uranium
hexafluoride (UF 6 ), uranium tetrafluoride (UF 4), and uranyl fluoride (U0 2F2 ).

ISA Summary Page 3.5-55 Revision 18
ISA Summary Page 3.5-55 Revision 18



3.5 Utility and Support Systems

To simulate the product pumping trains, the roots pumps were modeled as equiaxed cylinders
with volumes slightly larger to take into account tolerances and thickness (0.4 cm) of the iron
casing. The WS1001 pump was rounded up to a volume of 17.6 litres and the WS251 was
rounded up to a volume of 7.1 litres. To simulate spurious reflection, the two pumps were
modeled as being separated vertically by the thickness of the 2.5 cm (0.984 in) water annulus
around the cylinder of the pumps. This spurious reflection assumption is less than the actual
separation when the pumps are in their pump frame.

Sensitivity studies show this to be the most reactive configuration for the pump sets. It was also
assumed that the pumps were filled with the same uranic mixture as for the 14 L (3.7 gal)
pumps and the infinite linear array was again used. The resulting value of keff was <0.95.

Therefore, a linear array of pump pairs with 60 cm (23.6 in) spacing is safe.

3.5.15 (See SAR § 12.-42.3.5) PFPE Oil Recovery System LBDCR-
10-0096

PFPE oil is a highly fluorinated, inert oil selected especially for use in uranium hexafluoride
(UF6) systems to avoid reaction with UF6. The PFPE Oil Recovery Unit recovers used PFPE oil
from pumps used in UF6 process systems. Used PFPE oil is recovered by removing impurities
that inhibit the oil's lubrication properties. The impurities collected are primarily uranyl fluoride
(UO 2 F2 ) and uranium tetrafluoride (UF4) particles. The recovery process also removes trace
amounts of hydrocarbons, which if left in would react with UF6. Flow through the PFPE Oil
Recovery System, located in the Decontamination Workshop is shown in Figure 3.5-22, Process
Flow Diagram, PFPE Oil Recovery System.

The process employed is essentially a laboratory scale unit that has been developed to a
production level. PFPE oil recovery is carried out as a batch operation, one batch being up to
12 L (3.2 gal) of oil, using the fully enclosed, self-contained PFPE Oil Recovery Unit. Only one
batch of oil is processed at any one time representing a maximum of 12 L (3.2 gal). The unit
has a uranium removal section followed by a hydrocarbon removal section. Dimensions of the
recovery unit are approximately 3 m (9.84 ft) long by 1 m (3.28 ft) wide by 2.2 m (7.22 ft) high.

3.5.15.1 System Description

The PFPE oil recovery process consists of oil collection, uranium precipitation, trace
hydrocarbon removal, oil sampling, and storage of cleaned oil for re-use. Each step is
performed manually.

PFPE oil is collected in the Decontamination Workshop as part of the pump disassembly
process. The oil is transferred for processing to the PFPE Oil Recovery Unit in criticality safe, 5
L (1.32 gal), plastic containers. The containers are labeled so each can be tracked through the
process. The used oil awaiting processing is stored in the PFPE oil receipt storage array to
eliminate the possibility of accidental criticality. Each row of the array has 300 mm (0.984 ft)
spacing between containers (edge to edge). The distance between rows is 600 mm (1.97 ft)
(edge to edge). Containers are not accepted if there are no vacancies in the array.
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3.5 Utility and Support Systems

C. Decontamination Workshop. PFPE oil collected in the pump disassembly areas of the
Decontamination Workshop is transferred to the Fomblin© Oil Recovery System - also in
the Decontamination Workshop - for processing. The PFPE oil centrifuge bowls and
parts are transferred for decontamination in the Decontamination System - also in the
Decontamination Workshop.

D. Vacuum Pump Rebuild Workshop. Cleaned PFPE oil is transferred to the Vacuum
Pump Rebuild Workshop to await reuse in rebuilt pumps.

3.5.15.4 Operating Characteristics

The total annual volume of oil processed in this system is approximately 530 L (140 gal). The
above system description serves to describe operating characteristics as well since oil recovery
is simply a series of manual steps.

3.5.15.5 (See SAA-§42...5 Safety Considerations LBDCR-

10-0096
Failure of this system will not endanger the health and safety of the public. Nevertheless,
design and operating features are included which contribute to the safety of plant workers.
Containment of chemicals and wastes is provided by components, designated containers, and
air filtration systems. Chemical reaction accidents are prevented by strict control on chemical
handling procedures and physical segregation of chemicals in storage locations. PFPE oil is
rated as non-combustible and is thermally stable up to 3000C (571 OF). Strict control of oil
temperatures during heating precludes threat of fire. To minimize worker exposure, the
Fomblin© Oil Recovery System fume hood extracts all airborne radiological contamination
resulting from oil recovery. Where necessary, air suits and portable ventilation units are
available for further worker protection.

Criticality associated with PFPE oil recovery is precluded through the control of shape, mass,
and the selection of appropriate storage containers.

The maximum volume of any vessel on the Fomblin© Oil Recovery Unit is 12 L (3.2 gal) and is
intrinsically safe. However, MONK8A (SA, 2001) calculations demonstrate that the unit would
remain safe even if all vessels were completely filled with uranyl fluoride-water mixture at 6.0 W/,
enrichment and at optimum moderation. Uranyl fluoride/water mixture is more conservative
than a PFPE oil/UF 4 mixture. In the PFPE oil/UF 4 mixture, dissolved HF provides the
moderation and HF solubility in PFPE oil is extremely low.

The MONK8A (SA, 2001) calculations for the Fomblin© Oil Recovery Unit modeled the fixed
vessels in their normal positions and included one 12 L (3.2 gal) container adjacent to the first
mixing vessel to represent the batch of oil being moved to the unit. A 2.5 cm (0.984 in) water
layer was modeled around the vessels to simulate spurious reflection. All vessels contained
uranyl fluoride-water mixture as stated above, and a range of H/U atomic ratios were considered
to determine the optimum moderation. The maximum value of keff for the calculations was
0.7976 at an H/U ratio of 14.
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3.5 Utility and Support Systems

3.5.16 Not Used

3.5.17 (See SAR § 12.42.3.6) Ventilated Room LBDCR-

10-0096
The function of the Ventilated Room is to provide a facility for the maintenance of chemical traps
and UF6 cylinders. The facility also deals with faults associated with cylinders and cylinder
valves.

This includes safe emptying of chemicals from chemical traps and replacement of faulty valves
on full UF6 cylinders. The Ventilated Room is used for temporary storage of full and empty
chemical traps and of the contaminated chemicals used in the chemical traps. The Ventilated
Room is in physical proximity to the Decontamination Workshop through which the emptied
chemical traps and other components are processed. Full maintenance records are kept for all
chemical traps and UF6 cylinders passing through the Ventilated Room.

3.5.17.1 System Description

The main activities carried out in the Ventilated Room are servicing chemical traps by removing
spent carbon, aluminum oxide and sodium fluoride from the chemical traps and replacing
damaged and leaking valves on cylinders which contain UF6.

Personnel can enter the Ventilated Room from two places. One is through an airlock off the
corridor of the CRDB. The other is through a roll-up door entering from the Cylinder
Transporting and Stillage Area. See Figures 3.3-8 and 9, Cylinder Receipt and Dispatch
Building for the location and arrangement of the Ventilated Room. The entry through the corridor
in the CRDB is equipped with a change area and appropriate scanning equipment to monitor for
contamination.

The Ventilated Room is maintained at a negative pressure relative to the surrounding areas.
The negative pressure is to help mitigate any releases of hazardous materials to areas outside
of the room. The activities carried out in the Ventilated Room may result in potentially
contaminated gaseous effluents that require treatment before being discharged to the
atmosphere. These effluents are UF6, HF, and Uranyl Fluoride.

The most frequent activity in the Ventilated Room is the servicing of chemical traps. After the
chemical traps enter the Ventilated Room, they are stored in safe array storage racks. To
remove the spent chemicals, a specially designed rig is used. The chemical trap is placed into
the rig, and the rig inverts the chemical trap to dump the chemicals. The rig has a connection to
the CRDB GEVS to dispose of any airborne contaminates. Removed spent chemicals are
placed in containers and sampled for uranium content. After sampling the spent chemicals are
transferred to the Solid Waste Collection System. The empty chemical traps are then
transported to the Decontamination Workshop and then refilled for future use.
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3.5 Utility and Support Systems

Other potential hazards of the Ventilated Room are high-pressure air, surface contamination on
the cylinders, and cylinders containing UF6.

Measures have been taken to make the facility as safe as possible. The potential hazard
associated with high-pressure air is minimized by the system being designed, inspected, and
tested to national standards. Surface contamination is prevented through the performance of a
surface wipe test on each cylinder prior to inspection and testing. A gamma detection system at
the preparation monitors the presence of 235U and an alarm will sound when threshold values
are exceeded.

3.5.18 (See SAR § 12.42.3.7) Chemical Laboratory LBDCR-

I 10-0096
The prime function of the Chemical Laboratory is to analyze the product material to ensure that
it meets the product purity specification. This involves the handling and storage of a large
number of 1S sample bottles and the production of hydrolyzed UF6 solutions for the subsequent
analysis. There may also be a requirement for this laboratory to deal with other samples, for
example, those from the Decontamination System's tanks. These samples will have uranium
concentrations much less than the hydrolyzed UF6 solutions considered below and as such can
be treated in the same manner. There may be a requirement for other solid samples to be
analyzed such as deposits removed from plant components prior to decontamination and these
can be dealt with on a formal mass accountancy basis. The double batching mass limit of 45%
of the minimum critical mass is used in the nuclear criticality safety for these samples.

Samples of UF6 are typically received in IS cylinder sample bottles. The storage system for 1S
bottles is a rack system within two storage areas of approximate dimensions of 1 meter wide
and 2.5 m (8.2 ft) high. These have a combined total of 168 slots and normally up to three
bottles would be placed in one slot. The normal capacity is approximately 500 bottles.

3.5.18.1 System Description

Samples enter the Chemical Laboratory from across the plant for analysis. The samples are
categorized as follows.

A. UF6 product samples
B. Waste water samples
C. Samples from the Decontamination Workshop
D. Oil samples from compressors
E. Samples from chemical absorbers
F. Miscellaneous samples.

3.5.18.2 Major Components

The major components of the Chemical Laboratory include the following.

A. Inductively-coupled Plasma Mass Spectrometer
B. Inductively-coupled Plasma Optical Emission Spectrometer
C. Analytical Laboratory Equipment (UV Spectrometer, pH meter, conductivity meter,

titrators, water bath, analytical balances)
D. Fume Collection and Exhaust Hoods
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3.5 Utility and Support Systems

3.5.18.4 Safety Considerations

Failure of this system (laboratory accidents) will not endanger the health and safety of the
public. Nevertheless, design and operating features are included that contribute to the safety of
plant workers. Wastes are contained in designated containers and the air filtration systems.
Criticality is precluded through the control of geometry and mass of fissile materials. To
minimize worker exposure, airborne contamination resulting from laboratory operations is
exhausted through the CRDB GEVS. Operation of CRDB GEVS connected to the chemical
hood is required to establish airflow away from the worker when the UF6 sub-sampling unit is
operated.

A UF6 cold trap high temperature interlock to close the Cold Trap No. 2 valve is provided in line
to sub-sampling rig vacuum pump. This hard-wired single train, fail-safe, feature functions to
prevent flow of UF6 to the CRDB GEVS in the event the associated UF6 cold trap is above an
adequate desublimation temperature.

A high temperature trip of the UF6 sub-sampling Unit hot box heater is also provided. This
automatic, fail-safe, feature functions to trip the hot box heaters at the UF6 sub-sampling Unit on
high hot box internal temperature to ensure sample bottle integrity.

The iS sample bottles containing enriched uranium, that are stored in the Chemical Laboratory,
are filled from 30B product cylinders that are subject to criticality control on moderator content
such that the H/U ratio of the contents does not exceed unity. Product UF6 is controlled to a
product specification of 99.5% UF6 purity equivalent to an H/U ratio of only 0.088 (impurity
assumed to be all HF). Although 1S bottles are not strictly moderator controlled in the sense
that product cylinders are, their contents are expected to be representative of the UF6 product.

A full 30B cylinder contains more than 2,000 kg (4,409 Ib) of UF6 that is safe at an H/U ratio of
unity. The maximum permitted fill for 1S bottles is 450 g (0.99 Ib) UF6 (plant fill limit is 400 g
(0.88 Ib)) and therefore approximately 4,000 filled IS bottles are equivalent to one full 30B
cylinder.

The storage array can be considered as a heterogeneous system of vessels in a regular lattice
arrangement. A series of MONK8A (SA, 2001) calculations have been carried out for generic
storage of 1S bottles which include lattice arrangements of 1S bottles in array sizes exceeding
the number stored in the laboratories. These calculations modeled a 25x25 array of IS bottles
containing 450 g (0.99 Ib) of UF6.HF mixture at 6.0 W/o 235U enrichment. The array was modeled 10-0096
at optimum spacing (triangular pitch) and the water reflection conditions considered included
water flooding although flooding of the array is not credible. The most reactive case from the
above MONK8A (SA, 2001) calculations gave a value for keff of 0.6549.

Based on this analysis, the IS sample bottles are safe in an array.
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3.7 General Types of Accident Sequences

3.7.4 References

Edition of Codes, Standards, NRC Documents, etc that are not listed below are given in Table
3.0-1.

CFR, 2003. Title 10,Code of Federal Regulations, Section 70.61, Performance Requirements,
2003.

NRC, 1982. Atmospheric Dispersion Models for Potential Accident Consequence Assessments
at Nuclear Power Plants, Regulatory Guide 1.145, Revision 1, U.S. Nuclear Regulatory
Commission, 1982.

NRC, 1998. Nuclear Fuel Cycle Accident Analysis Handbook, NUREG/CR-6410, U.S. Nuclear
Regulatory Commission, March 1998.

NRC, 209. Safety Evaluation Report of Louisiana Energy Services Amendment Request for the LBDCR-
National Enrichment Facility to Provide an Alternate Sole Item Relied On For Safety for 10-0092
Minimizing UF6 Releases After a Design Basis Earthquake (LES Correspondence Number IN-
09-00027-NRC). U.S. Nuclear Reaulatorv Commission. February 2009.
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3.7 General Types of Accident Sequences

Table 3.7-2 Accident Sequence Descriptions
Accident Identified: UF2-3

The initial failure (initiating event) is an operator error that results in an incorrect sampling sequence. This causes excessive flow of UF6 resulting in
the Mobile Feed Sampling Rig mixed-bed trap becoming saturated.

For the uncontrolled accident sequence, a UF6 plug forms on the discharge line of the vacuum pump, causing high pressure in the vacuum pump
and thus failing seals leading to a release of UF6 to the UF6 Handling Area. This event was assumed to result in a high consequence to the worker.

For the controlled accident sequence, the mitigative measure is a flow restriction device (IROFSC21) on the suction side of the vacuum pump to
ensure in the event of a UF6 release that worker consequences of inhalation of uranic material and HF are low.

The frequency index number for the initiating event was determined to be (-2). The NUREF-1520 criteria - no failures of this type in this facility in 30
yrs. - applies. This failure frequency index was selected based on evidence from history of similarly designed Urenco European plants, which have
a combined plant history of greater than 30 years, and have not had a failure of this type.

A failure probability index of (-3) was selected for IROFSC21. This corresponds to a single passive engineered IROFS per NUREG-1520 criteria.

Accident Identified: MR3-1

(See Table 4.1-1) The initial failure (initiating event) is an error that results in an inadvertent open pressure transducer isolation valve on the
upstream side of the pressure transducer being calibrated. This causes excessive flow of UF6 resulting in the Mobile Pressure Transducer LBDCR-

Calibration Rig mixed-bed trap becoming saturated. 10-0096

For the uncontrolled accident sequence, UF6 desublimes and a plug forms on the discharge line of the vacuum pump, causing high pressure in the
vacuum pump and thus failing seals leading to a release of UF6. This event is assumed to result in a high consequence to the worker.

For the controlled accident sequence, the mitigative measure is a flow restriction device (IROFSC21) on the suction side of the vacuum pump
downstream of the mixed bed trap to ensure in the event of a UF6 release that worker consequences of inhalation of uranic material and HF are low.
The frequency index number for the initiating event is determined to be (-2). The NUREG-1520 criteria - no failures of this type in this facility in 30
yrs - applies. This failure frequency index is selected based on evidence from history of similarly designed URENCO European plants, which have
a combined plant history of greater than 30 yrs.

A failure probability index of (-3) is selected for IROFSC21. This corresponds to single passive engineered IROFS per NUREG-1520 criteria.

ISA Summary Page 3.7-22 Revision 18



3.7 General Types of Accident Sequences

Table 3.7-2 Accident Sequence Descriptions
Accident Identified: MR3-2

(See Table 4.1-1) The initial failure (initiating event) is an error that results in an inadvertent open pressure transducer isolation valve on the LBDCR-

upstream side of the pressure transducer being calibrated. This causes excessive flow of UF6 resulting in flow directly through the turbo pump of the 10-0096

Mobile Pressure Transducer Calibration Rig.

For the uncontrolled accident sequence, UF6 desublimes and a plug forms on the discharge line of the vacuum pump, causing high pressure in the
vacuum pump and thus failing seals leading to a release of UF6. This event is assumed to result in a high consequence to the worker.

For the controlled accident sequence, the mitigative measure is a flow restriction device (IROFSC21) on the suction side of the turbo vacuum pump
to ensure in the event of a UF6 release that worker consequences of inhalation of uranic material and HF are low.

The frequency index number for the initiating event is determined to be (-2). The NUREG-1520 criteria - no failures of this type in this facility in 30
yrs - applies. This failure frequency index is selected based on evidence from history of similarly designed Urenco European plants, which have a
combined plant history of greater than 30 yrs.

Accident Identifier: PT2-1

The initial failure (initiating event) is the product low temperature take-off station cold box defrost heater controller failure, causing the cold box
heater within the product low temperature take-off station to remain on.

For the uncontrolled accident sequence, the product cylinder over heats and the cylinder hydraulically ruptures due to the expansion of the UF6 .
Upon product cylinder rupture, the product cylinder content of UF6 is released within the product low temperature take-off station. Since the station
enclosure is not air tight, the UF6 is released to the UF6 Handling Area. This sequence, if uncontrolled, would require a significant time to cause a
UF6 release since the heat up rate is limited by heater capacity. This event is assumed to have a high consequence to the worker and public.

For the controlled accident sequence, the preventive measures are (1) an automatic trip of defrost heater and fan on high air return temperature to
ensure cylinder integrity (IROFS1), (2) an automatic trip of defrost heater and fan on high station internal air temperature to ensure cylinder integrity
(IROFS2).

The frequency index number for the initiating event was determined to be (-2). The NUREG-1 520 criteria - no failures of this type in this facility in 30
yrs - applies. This failure frequency index was selected based on evidence from history of similarly designed Urenco European plants, which have a
combined plant history of greater than 30 yrs, and have not had a failure of this type.

A failure probability index of (-2) was selected for IROFS1. This corresponds to single active engineered IROFS per NUREG-1 520.

A failure probability index of (-2) was selected for IROFS2. This corresponds to a single active engineered IROFS per NUREG-1 520.
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3.7 General Types of Accident Sequences

Table 3.7-2 Accident Sequence Descriptions
Accident Identifier: VR1-2

(See Table 4.1-1) The initial failure (initiating event) is an operator error in excessively opening the cold trap outlet throttle valve in the cylinder vent
system which results in high UF6 flow through the carbon trap. A high UF6 flow to the carbon trap results in high temperature in the carbon trap and
release of excessive UF6 into the CRDB GEVS. The leak into the CRDB GEVS is assumed to exist for a significant period of time to allow a
sufficient amount of accumulation on the filter to form a critical mass. The combination of these conditions is assumed to lead to an accumulation of
fissile material on the CRDB GEVS filter resulting in a criticality event.

For the uncontrolled accident sequence, UF6 (product) is discharged to the CRDB GEVS and is collected on the CRDB GEVS HEPA filters forming
a critical mass of fissile material on the filter over a long period of time. A criticality event is assumed to result for this accident sequence. This
event is assumed to have a high consequence to the worker and public.

For the controlled accident sequence, the preventive measures are (1) an automatic trip of the vacuum pump on carbon trap high temperature to
ensure the carbon trap does not pass excessive UF6 (IROFS22) and (2) an automatic trip of the CRDB GEVS on 235U selective high-high gamma to
ensure no more than a subcritical mass deposited on the filter (IROFS21).

The frequency index number for the initiating event was determined to be (-2). The NUREG-1520 criteria - no failures of this type in this facility in
30 yrs - applies. This failure frequency index was selected based on evidence from history of similarly designed Urenco European plants, which
have a combined plant history of greater than 30 yrs, and have not had a failure of this type.

A failure probability index of (-2) was selected for IROFS22. This corresponds to a single active engineered IROFS per NUREG-1 520 criteria.

A failure probability index of (-2) was selected for IROFS21. This corresponds to a single active engineered IROFS per NUREG-1520 criteria.

Accident Identifier: VR1-3

(See Table 4.1-1) The initial failure (initiating event) is the failure of a cylinder superior valve or the flexible piping of a cylinder containing UF6
undergoing a cylinder pressure test after repair/replacement of a leaking cylinder component.

LBDCR-
For the uncontrolled accident sequence, a slight over pressure release of UF6 exposes the worker. This event was calculated to result in a high 10-0098
iRtrmAd!t onsequence to the worker and low consequence to the public.

For the controlled accident sequence, the preventive measure is administrative use of personnel respiratory protection to ensure that inhalation of
uranic material and HF consequences are low when performing positive pressure testing of a UF6 cylinder after repair/replacement of a leaking
cylinder component (IROFS23a). If personnel respiratory protection is not used, then the positive pressure testing of the UF6 cylinder shall not be
performed.

The frequency index number for the initiating event was determined to be (-2). The NUREG-1 520 criteria - no failures of this type in this facility in 30
yrs - applies. This failure frequency index was selected based on evidence from history of similarly designed Urenco European plants, which have a
combined plant history of greater than 30 yrs, and have not had a failure of this type.

A failure probability index of (-3) was selected for IROFS23a. This corresponds to an enhanced administrative IROFS per NUREG-1520 criteria.
IROFS23a is enhanced by requiring independent verification of the IROFS safety function. The IROFS justification for enhanced administrative
control is discussed in Section 3.8.3.
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3.7 General Types of Accident Sequences

Table 3.7-3 External Events and Fire Accident Sequences and Risk Index
Proventv Mitigatoon

Preventive Safety et Mitigation Likelihood Conseq. Risk Index
Accident Initiating Parameter I Parete IROFS Index T Likelihood Category (h=f x g) Comments and
Identifier Ind or IROFS I or IROFS 2 ilr (U) / Controlled Category (Type of Uncontrolled (U) / Recommendations

Index Failure Index FreIndex Ine Accident) Controlled (C)Failure Index (C)
(a) (b) (c) (d) (e) Mf (g) (h)

EE- -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required
SEISMIC-
WORKER
EVAC

EE- -2 N/A N/A IROFS39a -5 (C) 1 3 (T) 3 (C) Acceptable Risk
SEISMIC- -3
WORKER
EVAC

FF6-1 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required

FF6-1 -2 IROFS35 IROFS36a/36d N/A -8 (C) 1 3 (T) 3 (C) Acceptable Risk
-3 -3

FF6-1 -2 IROFS35 N/A N/A -5 (c) 1 3 (T) 3(C) Acceptable Risk
-3

FF6-1 -2 N/A IROFS36a/36d N/A -5 (c) 1 3 (T) 3(C) Acceptable Risk
-3

FF6-2 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required

FF6-2 -2 IROFS36a N/A N/A -5 (C) 1 3 (T) 3 (C) Acceptable Risk
-3

FF7-1 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required

FF7-1 -2 IROFS36c N/A N/A -5 (C) 1 3 (T) 3 (C) Acceptable Risk
-3

FF15-1 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required

FF15-1 -2 IROFS35 IROFS36a N/A -8 (C) 1 3 (T) 3 (C) Acceptable Ris
-3 -3

FF15-1 -2 IROFS35 N/A N/A -5 (C) 1 3 (T) 3(C) Acceptable Risk

-3

FF15-1 -2 N/A IROFS36a N/A -5 (C) 1 3(T) 3(C) Acceptable Risk
-3

FF16-1 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required

LBDCR-
10-0092

LBDCR-
10-0092

LBDCR-
10-0092
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3.7 General Types of Accident Sequences

Table 3.7-3 External Events and Fire Accident Sequences and Risk Index

Accident Initiating Preventive Safety Preventive Mitigation Likelihood Conseq. Risk Index
d entI Parameter I aey IROFS Index T Likelihood Category (h=f x g) Comments andor IROFS eter Failure (Type of Uncontrolled (U) RecommendationsIdentifier Index Failure Index or IROFS 2 Index (U) Accident) Controlled (C)

Failure Index (C) Ctaey e Controlled (U)(a) (b) (c) (d) (e) (f) (g) (h)

FF16-1 -2 IROFS36a N/A N/A -5 (C) 1 3 (T) 3 (C) Acceptable Risk
-3

FF16-2 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required

FF16-2 -2 IROFS36a N/A N/A -5 (C) 1 3 (T) 3 (C) Acceptable Ris

-3

FF24-1 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required

FF24-1 -2 IROFS35 IROFS36a/36d N/A -8 (C) 1 3 (T) 3 (C) Acceptable Risk
-3 -3

FF24-1 -2 IROFS35 N/A N/A -5 (C) 1 3 (T) 3(C) Acceptable Risk
-3

FF24-1 -2 N/A IROFS36a/36d N/A -5 (C) 1 3(T) 3(C) Acceptable Risk

-3
FF25-1 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required

FF25-1 -2 IROFS36d N/A N/A -5 (C) 1 3 (T) 3 (C) Acceptable Risk
-3

FF25-2 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required

FF25-2 -2 IROFS36d N/A N/A -5 (C) 1 3 (T) 3 (C) Acceptable Risk
-3

FF42-1 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required

FF42-1 -2 IROFS36c N/A N/A -5 (C) 1 3 (T) 3 (C) Acceptable Risk
-3

FF43-1 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required

FF43-1 -2 IROFS36e N/A N/A -5 (C) 1 3 (T) 3 (C) Acceptable Risk
-3

FF43-2 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required

FF43-2 -2 IROFS36f N/A N/A -5 (C) 1 3 (T) 3 (C) Acceptable Risk
-3

FF44-1 -2 N/A N/A N/A -2 (U) 3 3 (T) 9 (U) IROFS Required

LBDCR-
10-0092

LBDCR-
10-0092
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3.7 General Types of Accident Sequences

Table 3.7-4 External Events and Fire Accident Descriptions
Accident Identifier: FF6-1 (CRDB General Areas)

(See Table 4.1-2) The frequency index number for the initiating event was determined to be (-2). The NUREG-1520 criteria - no failures of this type
in this facility in 30 yrs - applies. This failure frequency index was based on evidence from similarly designed Urenco European plants which have
a combined plant history of greater than 30 yrs in which no fire events have occurred in any uranium areas.

The uranium inventory is up to 9.43E6 kg (2.08E7 Ib) and consists of UF6 contained in 48Y and 30B cylinders located in storage or transit into and
out of the area via overhead crane or on a cylinder transporter (to and from the UF6 Handling Area).

The uncontrolled event is fire propagating into this area from other areas that could result in a release of the UF6 inventory (failure of IROFS35:
automatic closure of fire-rated barrier opening protectives (e.g., doors dampers, penetration seals, fusable links) to ensure the integrity of area fire
barriers prevents fire from propagating into areas containing uranic material). This event was analyzed to have a high consequence.

For the controlled event, fire would not propagate into the area due to (1) automatic closure of fire-rated barrier opening protectives (e.g., doors
dampers, penetration seals, fusable links) to ensure the integrity of area fire barriers prevents fire from propagating into areas containing uranic
material (IROFS35) and (2) administratively limit transient combustibles in the area of concern and adjacent areas (IROFS36a/36d).
The failure probability index for fire barriers was determined to be (-3). This corresponds to an active engineered IROFS per NUREG-1520. The
IROFS justification for high availability is discussed in Section 3.8.3.
The failure probability index for administrative controls/procedures of IROFS36a/d was determined to be (-3). The NUREG -1520 criteria - a routine LBDCR-
administrative IROFS applies. The IROFS justification for enhanced administrative control is discussed in Section 3.8.3. 10-0092

Accident Identifier: FF6-2 (CRDB General Areas)

(See Table 4.1-2) The frequency index number for the initiating event was determined to be (-2). The NUREG-1520 criteria - no failures of this type
in this facility in 30 yrs - applies. This failure frequency index was based on evidence from similarly designed Urenco European plants which have
a combined plant history of greater than 30 yrs in which no fire events have occurred in any uranium areas.

The uranium inventory is up to 9.43E6 (2.08E7 Ib) and consists of UF6 contained in 48Y and 30B cylinders located in storage or transit into and out
of the area via overhead crane or on a cylinder transporter (to and from the UF6 Handling Area).

The uncontrolled event is a fire involving excessive transient combustibles within the CRDB that could result in a release of the UF6 inventory (failure
of IROFS36a: administratively limit transient combustible loading in areas containing uranic material and adjacent areas to ensure integrity of uranic
material components/containers and limit the quantity of uranic materials at risk to ensure consequences to the public are low). This event was
analyzed to have a high consequence.

For the controlled event, a fire considering expected in-situ and transient combustibles would be a low consequence event. The UF6 inventory was
discounted as not being released during a fire due to insufficient combustibles being present to cause failure of a cylinder. Preventive measures are
to administratively limit transient combustible loading in areas containing uranic material and adjacent areas to ensure integrity of uranic material
components/containers and limit the quantity of uranic materials at risk to ensure consequences to the public are low (IROFS36a).

The failure probability index for administrative controls/procedures of IROFS36a was determined to be (-3). The NUREG-1520 criteria - a routine
administrative IROFS applies. The IROFS justification for enhanced administrative control is discussed in Section 3.8.3.
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3.7 General Types of Accident Sequences

Table 3.7-4 External Events and Fire Accident Descriptions
Accident Identifier: FF7-1 (Cylinder Transporters/Movers)

The frequency index number for the initiating event was determined to be (-2). The NUREG-1 520 criteria - no failures of this type in this facility in
30 yrs - applies This failure frequency index was based on evidence from similarly designed Urenco European plants which have a combined plant
history of greater than 30 yrs in which no fire events have occurred in any uranium areas.

The uranium inventory would be one or more UF6 cylinders (48Y, or a 30Bs) in transit.

The uncontrolled event is a fire involving excessive combustibles on any onsite cylinder transporter/mover that could result in a release of the UF6
inventory (failure of IROFS36c: administratively limit onsite UF6 cylinder transporters/movers to ensure only use of electric drive or diesel powered
with a fuel capacity of less than 280 L (74 gal). This event was analyzed to have a high consequence.

For the controlled event, a fire considering expected in-situ and transient combustibles would be a low consequence event. The UF6 inventory was
discounted as not being released during a fire due to insufficient combustibles being present to cause failure of a cylinder. Cylinder
transporter/mover design will be limited to be either electric drive or diesel drive with a fuel capacity of less than 280 L (74 gallons) (IROFS36c).
Diesel powered onsite UF6 cylinder transporters/movers are only used for cylinder transport outdoors or in the CRDB truck Bay. IROFS36c does
not apply to the CAB.

The failure probability index for administrative controls/procedures of IROFS36c was determined to be (3). The NUREG-1520 criteria - a routine
administrative IROFS applies. The IROFS justification for enhanced administrative control is discussed in Section 3.8.3.

Accident Identifier: FF15-1 (UFr_ Handling Area - typical for 3 modules/ Blending and Liquid Sampling Area)

The frequency index number for the initiating event was determined to be (-2). The NUREG-1 520 criteria - no failures of this type in this facility in
30 yrs - applies This failure frequency index was based on evidence from similarly designed Urenco European plants which have a combined plant
history of greater than 30 yrs in which no fire events have occurred in any uranium areas.

The uranium inventory is up to 4.00E5 kg (8.82E5 Ib) in the UF6 Handling Area and 1.46E5 kg (3.22E5 Ib) in the Blending and Liquid Sampling Area
and consists of UF6 contained in cylinders, piping, manifolds, and hoses. Additional uranic material/HF inventory could be present on the
carbon/alumina traps that capture UF6 from the various feed, product, and tails system cold traps.

The uncontrolled event is fire propagating into this area from other areas that could result in a release of the uranium inventory (failure of IROFS35:
automatic closure of fire-rated barrier opening protectives (e.g., doors, dampers, penetration seals, fusable links) to ensure the integrity of area fire
barriers prevents fire from propagating into areas containing uranic material). This event was analyzed to have a high consequence.

For the controlled event, fire would not propagate into the area due to automatic closure of fire-rated barrier opening protectives (e.g., doors,
dampers, penetration seals) to ensure the integrity of area fire barriers prevents fire from propagating into areas containing uranic material
(IROFS35) and (2) administratively limit transient combustibles in the area of concern and adjacent areas (IROFS36a/-36).

The failure probability index for fire barriers was determined to be (-3). This corresponds to an active engineered IROFS per NUREG-1 520. The LBDCR-

IROFS justification for high availability is discussed in Section 3.8.3. 10-0092

The failure probability index for administrative controls/procedures of IROFS36a was determined to be (-3). The NUREG-1 520 criteria - a routine
administrative IROFS applies. The IROFS 6ustification for enhanced administrative control is discussed in Section 3.8.3.
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3.7 General Types of Accident Sequences

Table 3.7-4 External Events and Fire Accident Descriptions
Accident Identifier: FF24-1 (CRDB Ventilated Room)

(See Table 4.1-2) The frequency index number for the initiating event was determined to be (-2). The NUREG-1 520 criteria - no failures of this
type in this facility in 30 yrs - applies. This failure frequency index was based on evidence from similarly designed Urenco European plants which
have a combined plant history of greater than 30 yrs in which no fire events have occurred in any uranium areas.

The uranium inventory is up to 500 kg (1100 Ib) contained in 12 L (3.2 gal) metal containers and 210 L (55 gal) drums. Additional uranium inventory
is present (periodically) in the form of a single 48Y or 30B cylinder present in the room for valve maintenance/change-out.

The uncontrolled event is fire propagating into this area from other areas that could result in a release of the uranium inventory (failure of IROFS35:
automatic closure of fire-rated barriers opening protectives (e.g., doors, dampers, penetration seals, fusable links) to ensure the integrity of area fire
barriers prevents fire from propagating into areas containing uranic material). This event was analyzed to have a high consequence.

For the controlled event, fire would not propagate into the area due (1) to automatic closure of fire-rated barriers opening protectives (e.g., doors,
dampers, penetration seals) to ensure the integrity of area fire barriers prevents fire from propagating into areas containing uranic material
(IROFS35) and (2) administratively limit transient combustibles in the area of concern and adjacent areas O.IROFS36a/36d).

The failure probability index for fire barriers was determined to be (-3). This corresponds to an active engineered IROFS per NUREG-1520. The
IROFS justification for high availability is discussed in Section 3.8.3. LBDCR-

10-0092
The failure probability index for administrative controls/procedures of IROFS36a was determined to be (-3). The NUREG-1520 criteria - a routine
administrative IROFS applies. The IROFS justification for enhanced administrative control is discussed in Section 3.8.3.
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3.7 General Types of Accident Sequences

Table 3.7-4 External Events and Fire Accident Descriptions
Accident Identifier: FF42-1 (UBC Storage Pad Transporter/Mover)

The frequency index number for the initiating event was determined to be (-2). The NUREG-1 520 criteria - no failures of this type in this facility in
30 yrs - applies. This failure frequency index was based on evidence from similarly designed Urenco European plants which have a combined
plant history of greater than 30 yrs in which no fire events have occurred in any uranium areas.

The uranium inventory would be one or more UF6 cylinders (a 48Y) in transit.

The uncontrolled event is a fire involving excessive combustibles on any UBC storage pad cylinder transporter/mover that could result in a release
of the UF6 inventory (failure of IROFS36c: administratively limit onsite UF6 cylinder transporters/movers to ensure only use of electric drive or diesel
powered with a fuel capacity of less than 280 L (74 gal). This event was analyzed to have a high consequence.

For the controlled event, a fire considering expected in-situ and transient combustibles would be a low consequence event. The UF6 inventory was
discounted as not being released during a fire due to insufficient combustibles being present to cause failure of a cylinder. Onsite cylinder
transporter/mover design will be limited to be either electric drive or diesel drive with a fuel capacity of less than 280 L (74 gal). The preventive
measure is to administratively limit onsite UF6 cylinder transporters/movers to ensure only use of electric drive or diesel powered with a fuel capacity
of less than 280 L (74 gal) (IROFS36c).

The failure probability index for administrative controls/procedures of IROFS36c was determined to be (-3). The NUREG-1520 criteria - a routine
administrative IROFS applies. The IROFS justification for enhanced administrative control is discussed in Section 3.8.3.

Accident Identifier: FF43-1 (Uranium Byproduct Cylinders (UBC) Stora-ge Pad) LBDCR-

(See Table 4.1 2) The frequency index number for the initiating event was determined to be (-2). The NUREG-1520 criteria - no failures of this typeI 10-0096
in this facility in 30 yrs - applies. This failure frequency index was based on evidence from similarly designed Urenco European plants which have
a combined plant history of greater than 30 yrs in which no fire events have occurred in any uranium areas.

The uranium inventory is up to 1.97E8 kg (4.34E8 Ib) of UF6 contained in 48Y cylinders located on the UBC Storage Pad.

The uncontrolled event is a fire involving excessive transient combustibles on the UBC Storage Pad (failure of IROFS36e: administratively limit
transient combustible loading on the UBC Storage Pad to ensure cylinder integrity). This event was analyzed to have a high consequence.

For the controlled event, a fire considering expected in-situ and transient combustibles would be a low consequence event. The UF6 inventory was
discounted as not being released during a fire due to insufficient combustibles being present to cause failure of the cylinders. In order to prevent
exposure to pooled flammable fuel fire on the pad, vehicles to be driven onto the storage pad itself will be limited in fuel capacity to less than 280 L
(74 gal) of flammable or combustible fuel. The preventive measure is to administratively limit transient combustible loading on the UBC Storage Pad
to ensure cylinder integrity (IROFS36e).

The failure probability index for administrative controls/procedures of IROFS36e was determined to be (-3). The NUREG-1520 criteria - a routine
administrative IROFS applies. The IROFS justification for enhanced administrative control is discussed in Section 3.8.3.
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3.7 General Types of Accident Sequences

Table 3.7-4 External Events and Fire Accident Descriptions

Accident Identifier: OC2-1 (External Construction)

The initial failure (initiating event) is external construction site preparations vehicle failure or human error resulting in an impact to areas of concern.

For the uncontrolled accident sequence involving an external construction site preparations vehicle, the construction vehicle impacts an area of
concern. The impact results in damage and subsequent UF6 release with high consequences to the public and/or worker. For SBM 1001, external LBDCR-
construction site preparation vehicles that will impart 408,000 pounds force or less to the SBM 1001 wall at vehicle maximum weight and speed are 10-0089

allowed.

For the controlled accident sequence, the preventative measures are: (1) administratively control the proximity of external construction site
preparations vehicles around areas of concern by establishing a temporary barrier of sufficient strength to alert the operator upon impact with the
barrier (IROFS50b) and (2) administratively control the proximity of external construction site preparations vehicles around area of concern by
establishing a second and independent temporary barrier of sufficient strength to alert the operator upon impact with the barrier (IROFS50c).

The frequency index number for the initiating event was determined to be (-1). The NUREG-1520 criteria-a few failures may occur during facility
lifetime-apply. This failure frequency index was selected based on limited evidence from industry events involving chemical releases caused by
construction vehicles.

The failure probability index of (-2) was selected for IROFS50b. IROFS50b is enhanced by use of a physical device (barrier) corresponding to a
failure probability index of (-3) for an enhanced administrative IROFS per NUREG-1 520, but increased by an order of magnitude for conservatism.
The IROFS justification for enhance administrative control is discussed in Section 3.8.3.

The failure probability index of (-2) was selected for IROFS50c. IROFS50c is enhanced by use of a physical device (barrier) corresponding to a
failure probability index of (-3) for an enhanced administrative IROFS per NUREG-1520, but increased by an order of magnitude for potential
dependent failure between IROFS50b and IROFS 50c. The IROFS justification foe enhanced administrative control is discussed in Section 3.8.3.

ISA Summary Page 3.7-93 Revision 18
ISA Summary Page 3.7-93 Revision 18



3.7 General Types of Accident Sequences

Table 3.7-7 Product Take-off System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009614

Safe Design
Attribute

Review of Upset
k0. < 0.95 Conditions to

Component Sequence Change Geometry Notes/Comments

Description ID (Applicable
HAZOP (E)

(A) (B) Guidewords)
(Design Value,

See Note) (D)

(C)

Product Piping LOSS OF DIAMETER Based on qualitative assessment, there is margin
(largest piping SAFE BY between the parameter values at normal operating

diameter in DESIGN 22.4 cm conditions of pipe diameter, amount of U23 and
the system) ATTRIBUTE enrichment and the conservative design/analysis values

for these parameters assumed for criticality.

Product Piping LOSS OF PHYSICAL Based on qualitative assessment, there is margin
Arrangement SAFE BY ARRNGMT between the normal operating conditions and the

DESIGN conservative design/analysis conditions assumed for
ATTRIBUTE criticality.

WS1001 & LOSS OF VOLUME Based on qualitative assessment, there is margin
WS251 SAFE BY between the parameter values at normal operating

Product Roots DESIGN 19.3 liters conditions of Roots Pump volume, amount of U23 and
Pumps ATTRIBUTE enrichment and the conservative design/analysis values

(each pump) for these parameters assumed for criticality.

WS1001 & LOSS OF PHYSICAL Based on qualitative assessment, there is margin
WS251 SAFE BY ARRNGMNT between the normal operating conditions and the

Product Roots DESIGN conservative design/analysis conditions assumed for
Pump Set ATTRIBUTE See Crit. Calc criticality.

Product LOSS OF DIAMETER Based on qualitative assessment, there is margin
SAFE BY between the parameter values at normal operating

Cold Trap DESIGN 22.4 cm conditions of Cold Trap diameter, amount of U235 and
ATTRIBUTE enrichment and the conservative design/analysis values

for these parameters assumed for criticality.

Product LOSS OF PHYSICAL Based on qualitative assessment, there is margin
SAFE BY ARRNGMNT between the normal operating conditions and the

Cold Traps DESIGN conservative design/analysis conditions assumed for
ATTRIBUTE See Crit. Calc criticality.

Carbon Type- LOSS OF DIAMETER Based on qualitative assessment, there is margin
:A Trap SAFE BY between the parameter values at normal operating

DESIGN 22.4 cm conditions of Carbon Trap diameter, amount of UW3 and
(Product Vent ATTRIBUTE enrichment and the conservative design/analysis values
Pump & Trap for these parameters assumed for criticality.

Set)

LBDCR-
10-0096
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3.7 General Types of Accident Sequences

Table 3.7-7 Product Take-off System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009614

Safe Design
Attribute

Review of Upset
ko.< 0.95 Conditions to

Component Sequence Change Geometry Notes/Comments
Description ID (Applicable

HAZOP (E)
(A) (B) Guidewords)

(Design Value,
See Note) (D)

(C)

Cold Trap LOSS OF DIAMETER Based on qualitative assessment, there is margin
(K300) SAFE BY between the parameter values at normal operating

DESIGN 22.4 cm conditions of component diameter, amount of U23
5 and

(Mobile ATTRIBUTE enrichment and the conservative design/analysis values
MaintqoMain for these parameters assumed for criticality.
tenance Rig)

Mixed Bed LOSS OF DIAMETER Based on qualitative assessment, there is margin
(A120 3 & C) SAFE BY between the parameter values at normal operating

Type-A Trap DESIGN 22.4 cm conditions of Mixed Bed Trap diameter, amount of U235

ATTRIBUTE and enrichment and the conservative design/analysis
(Mobile values for these parameters assumed for criticality.

Magl4teeMain
tenance Rig)

A120 3  LOSS OF VOLUME Based on qualitative assessment, there is margin
Adsorption Oil SAFE BY between the parameter values at normal operating

Filter DESIGN 19.3 liters conditions of A120 3 Oil Filter volume, amount of U235 and
ATTRIBUTE enrichment and the conservative design/analysis values

(Mobile for these parameters assumed for criticality.
Mamnt'nnMain
tenance Rig)

ARS40-65 LOSS OF VOLUME Based on qualitative assessment, there is margin
Exhaust Oil SAFE BY between the parameter values at normal operating

Filter DESIGN 19.3 liters conditions of Exhaust Oil Filter volume, amount of U235

ATTRIBUTE and enrichment and the conservative design/analysis
(Mobile values for these parameters assumed for criticality.

Magi,'nneeMain
tenance Rig)

D40-BCS LOSS OF VOLUME Based on qualitative assessment, there is margin
Rotary Vane SAFE BY between the parameter values at normal operating

Pump DESIGN 19.3 liters conditions of Rotary Vane Pump volume, amount of U235

ATTRIBUTE and enrichment and the conservative design/analysis
(Mobile values for these parameters assumed for criticality.

M4aseMain
tenance Rig)

LBDCR-
10-0096

LBDCR-
10-0096

LBDCR-
10-0096
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3.7 General Types of Accident Sequences

Table 3.7-7 Product Take-off System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009614

Safe Design
Attribute

Review of Upset
koff < 0.95 Conditions to

Component Sequence Change Geometry Notes/Comments
Description ID (Applicable

HAZOP (E)
(A) (B) Guidewords)

(Design Value,
See Note) (D)

(C)

WSU251 LOSS OF VOLUME Based on qualitative assessment, there is margin
Roots Pump SAFE BY between the normal operating conditions and the

DESIGN 19.3 liters conservative design/analysis conditions assumed for
(Mobile ATTRIBUTE criticality.

MAi•4RnMain
tenance Rig)

Mobile LOSS OF PHYSICAL Based on qualitative assessment, there is margin
WMai4GeMain SAFE BY ARRNGMNT between the normal operating conditions and the
tenance Rig DESIGN conservative design/analysis conditions assumed for

ATTRIBUTE See Crit. Calc criticality.

Pipette LOSS OF DIAMETER Based on qualitative assessment, there is margin
SAFE BY between the parameter values at normal operating
DESIGN 22.4 cm conditions of Pipette diameter, amount of U... and

ATTRIBUTE enrichment and the conservative design/analysis values
for these parameters assumed for criticality.

Upset Conditions

All More Heat Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more heat condition that
would adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U235 and enrichment.

All More Pressure Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a more pressure condition
that would adversely affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for amount of U235 and enrichment.

All Corrosion/Erosion Based on qualitative assessment, it is highly unlikely for a
process deviation to result in a corrosion/erosion
condition that would affect the maintenance of margin to
criticality associated with design and maximum operating
parameter values for physical arrangement.

LBDCR-
10-0096
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3.7 General Types of Accident Sequences

Table 3.7-7 Product Take-off System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009614

Safe Design
Attribute

Review of Upset
kof < 0.95 Conditions to

Component Sequence Change Geometry Notes/Comments
Description ID (Applicable

HAZOP (E)
(A) (B) Guidewords)

(Design Value,
See Note) (D)

(C)

All Loss of Based on qualitative assessment, postulated loss of
Confinement or confinement or leakage will not result in any appreciable

Leakage accumulation of U235 material because of physical
limitations of the process (sub-atmospheric). As a result,
loss of confinement does not result in a potential for
criticality and therefore its consequence is low.

All Fire Components are protected from fire to ensure the safe
design attribute of physical arrangement is not adversely
impacted. The application of IROFS36a and its
implementing procedure provides control of transient
combustibles, limiting the fire magnitude and location in
areas containing uranic material.

All Maintenance Approved maintenance procedures will be used to
ensure that maintenance does not adversely impact the
safe design attribute of physical arrangement.
Maintenance is part of the generic management
measures as described in Section 3.1.8.3 of the ISA
Summary.

SBD Impact/Drop Components are protected from impact/drop where
Components necessary to ensure the safe design attribute of physical
by Physical arrangement is not adversely impacted. Seismic Il/I

Arrangement design criteria apply to support and anchorages of SBD
components whose as-designed, safe configuration must
be maintained during a design basis earthquake (DBE).
Meeting these criteria provides protection from
impact/drop due to a bounding event (i.e., DBE).

SBD External Events Bounded by the seismic, tornado missile or impact/drop
Components (Construction on event in accordance with the ISA Meeting Minutes on
by Physical Site) Operate While Constructing,

Arrangement

SBD External Events Criticality due to this event is not credible, as it is
Components (Failure of Above- bounded by local intense precipitation and protection
by Physical Ground Liquid from floods is no longer required as a result of LAR-08-07

Arrangement Storage Tanks) approved by NRC SER (NRC, 2009).

SBD External Events Not a design basis event for the NEF site due to its
Components (Hurricane) distance from the coast (ISA Summary, Section
by Physical 3.2.3.4.3)

Arrangement

LBDCR-
10-0092
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3.7 General Types of Accident Sequences

Table 3.7-7 Product Take-off System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009614

Safe Design
Attribute

Review of Upset
ko < 0.95 Conditions to

Component Sequence Change Geometry Notes/Comments
Description ID (Applicable

HAZOP (E)
(A) (B) Guidewords)

(Design Value,
See Note) (D)

(C)

SBD External Events Components are protected from seismic events where
Components (Seismic) necessary to ensure the safe design attribute of physical
by Physical arrangement is not adversely impacted. Unless

Arrangement specifically exempted by a nuclear criticality safety
evaluation or analysis, SBD components and piping
require seismic design to ensure that minimum spacing
requirements are maintained in the event of a DBE or
damage from a nearby Il/I structure, system or
component.

SBD External Events Components are protected from tornado events with the
Components (Tornado) application of IROFS27e to prevent building collapse to
by Physical ensure the safe design attribute of physical arrangement

Arrangement is not adversely impacted.

SBD External Events Components are protected from tornado missile events
Components (Tornado Missile) where necessary to ensure the safe design attribute of
by Physical physical arrangement is not adversely impacted. Unless

Arrangement specifically exempted by a nuclear criticality safety
evaluation or analysis, SBD components and piping
require tornado missile protection to ensure that
minimum spacing requirements are maintained during a
tornado event.

SBD External Events Criticality due to this event is not credible as a result of
Components (Local Intense LAR-08-07 approved by NRC SER (NRC, 2009).
by Physical Precipitation) Components are protected from local intense

Arrangement precipitation with the application of IROFS27e to prevent
building collapse to ensure the safe design attribute of
physical arrangement is not adversely impacted.
IROFS27e does not prevent water intrusion. Flooding is
included in nuclear criticality safety evaluations and
analyses for SBD components and piping located on the
first floor to demonstrate non-credibility. Items located on
higher floors are not subject to flooding.

SBD External Events Components are protected from external fire events with
Components (External Fire) the application of IROFS35 (fire barriers) and IROFS36g
by Physical (vegetation fire control) to ensure the safe design

Arrangement attribute of physical arrangement is not adversely
impacted.
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3.7 General Types of Accident Sequences

Table 3.7-8 Tails System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009609

Component

Description

(A)

Sequence

ID

(B)

Safe Design
Attribute

ken < 0.95

@6 wt %
(unless
physical

arrangement)

(Design Value,

See Note)

(C)

Review of Up-
Set Conditions

to Change
Geometry
(Applicable

HAZOP
Guidewords)

(D)

Notes/Comments

(E)

Cold Trap LOSS OF DIAMETER Based on qualitative assessment, there is margin
SAFE BY between the parameter values at normal operating

(K300) DESIGN 22.4 cm conditions of component diameter, amount of U23 and
ATTRIBUTE enrichment and the conservative design/analysis values

for these parameters assumed for criticality.

(Mobile
Ma*4FeMain
tenance Rig)

Mixed Bed LOSS OF DIAMETER Based on qualitative assessment, there is margin
(A120 3 & C) SAFE BY between the parameter values at normal operating

Type-A Trap DESIGN 22.4 cm conditions of Mixed Bed Trap diameter, amount of U235

ATTRIBUTE and enrichment and the conservative design/analysis
values for these parameters assumed for criticality.

(Mobile
MRain4eMain
tenance Rig)

A120 3  LOSS OF VOLUME Based on qualitative assessment, there is margin
Adsorption Oil SAFE BY between the parameter values at normal operating

Filter DESIGN 19.3 liters conditions of A120 3 Oil Filter volume, amount of U 3 and
ATTRIBUTE enrichment and the conservative design/analysis values

for these parameters assumed for criticality.

(Mobile
AMei'eMain
tenance Rig)

ARS40-65 LOSS OF VOLUME Based on qualitative assessment, there is margin
Exhaust Oil SAFE BY between the parameter values at normal operating

Filter DESIGN 19.3 liters conditions of Exhaust Oil Filter volume, amount of U235
ATTRIBUTE and enrichment and the conservative design/analysis

values for these parameters assumed for criticality.

(Mobile
Mait ~eMa in
tenance Rig)

LBDCR-
10-0096

LBDCR-
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3.7 General Types of Accident Sequences

Table 3.7-8 Tails System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009609

Component

Description

(A)

Sequence

ID

(B)

Safe Design
Attribute

keo < 0.95

@6 wt %
(unless
physical

arrangement)

(Design Value,

See Note)

(C)

Review of Up-
Set Conditions

to Change
Geometry

(Applicable
HAZOP

Guidewords)

(D)

Notes/Comments

(E)

D40-BCS LOSS OF VOLUME Based on qualitative assessment, there is margin
Rotary Vane SAFE BY between the parameter values at normal operating

Pump DESIGN 19.3 liters conditions of Rotary Vane Pump volume, amount of U235

ATTRIBUTE and enrichment and the conservative design/analysis
values for these parameters assumed for criticality.

(Mobile
Maent'PeMain
tenance Rig)

WSU251 LOSS OF VOLUME Based on qualitative assessment, there is margin
Roots Pump SAFE BY between the normal operating conditions and the

DESIGN 19.3 liters conservative design/analysis conditions assumed for
ATTRIBUTE criticality.

(Mobile
MaW'AneMain
tenance Rig)

Mobile LOSS OF PHYSICAL Based on qualitative assessment, there is margin
MaIRWWMain SAFE BY ARRNGMNT between the normal operating conditions and the
tenance Rig DESIGN conservative design/analysis conditions assumed for

ATTRIBUTE criticality.

See Crit. Calc

Pipette LOSS OF DIAMETER Based on qualitative assessment, there is margin
SAFE-BY- between the parameter values at normal operating
DESIGN 22.4 cm conditions of Pipette diameter, amount of U235 and

ATTRIBUTE enrichment and the conservative design/analysis values
for these parameters assumed for criticality.

Upset Conditions

LBDCR-
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3.7 General Types of Accident Sequences

Table 3.7-8 Tails System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009609

Component

Description

(A)

Sequence

ID

(B)

Safe Design
Attribute

kef < 0.95

@6 wt %
(unless
physical

arrangement)

(Design Value,

See Note)

(C)

Review of Up-
Set Conditions

to Change
Geometry

(Applicable
HAZOP

Guidewords)

(D)

Notes/Comments

(E)

SBD Impact/Drop Components are protected from impact/drop where
Components necessary to ensure the safe design attribute of physical
by Physical arrangement is not adversely impacted. Seismic Il/I

Arrangement design criteria apply to support and anchorages of SBD
components whose as-designed, safe configuration
must be maintained during a design basis earthquake
(DBE). Meeting these criteria provides protection from
impact/drop due to a bounding event (i.e., DBE).

SBD External Events Bounded by the seismic, tornado missile or impact/drop
Components (Construction on event in accordance with the ISA Meeting Minutes on
by Physical Site) Operate While Constructing.

Arrangement

SBD External Events Criticality due to this event is not credible, as it is
Components (Failure of Above- bounded by local intense precipitation and protection
by Physical Ground Liquid from floods is no longer required as a result of LAR-08-

Arrangement Storage Tanks) 07 approved by NRC SER (NRC, 2009).

SBD External Events Not a design basis event for the NEF site due to its
Components (Hurricane) distance from the coast (ISA Summary, Section
by Physical 3.2.3.4.3)

Arrangement

SBD External Events Components are protected from seismic events where
Components (Seismic) necessary to ensure the safe design attribute of physical
by Physical arrangement is not adversely impacted. Unless

Arrangement specifically exempted by a nuclear criticality safety
evaluation or analysis, SBD components and piping
require seismic design to ensure that minimum spacing
requirements are maintained in the event of a DBE or
damage from a nearby Il/I structure, system or
component.

SBD External Events Components are protected from tornado events with the
Components (Tornado) application of IROFS27e to prevent building collapse to
by Physical ensure the safe design attribute of physical arrangement

Arrangement is not adversely impacted.

LBDCR-
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3.7 General Types of Accident Sequences

Table 3.7-8 Tails System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009609

Component

Description

(A)

Sequence

ID

(B)

Safe Design
Attribute

kef < 0.95

@6 wt %
(unless
physical

arrangement)

(Design Value,

See Note)

(C)

Review of Up-
Set Conditions

to Change
Geometry

(Applicable
HAZOP

Guidewords)

(D)

NoteslComments

(E)

SBD External Events Components are protected from tornado missile events
Components (Tornado Missile) where necessary to ensure the safe design attribute of
by Physical physical arrangement is not adversely impacted. Unless

Arrangement specifically exempted by a nuclear criticality safety
evaluation or analysis, SBD components and piping
require tornado missile protection to ensure that
minimum spacing requirements are maintained during a
tornado event.

SBD External Events Criticality due to this event is not credible as a result of
Components (Local Intense LAR-08-07 approved by NRC SER (NRC, 2009).
by Physical Precipitation) Components are protected from local intense

Arrangement precipitation with the application of IROFS27e to prevent
building collapse to ensure the safe design attribute of
physical arrangement is not adversely impacted.
IROFS27e does not prevent water intrusion. Flooding is
included in nuclear criticality safety evaluations and
analyses for SBD components and piping located on the
first floor to demonstrate non-credibility. Items located
on higher floors are not subject to flooding.

SBD External Events Components are protected from external fire events with
Components (External Fire) the application of IROFS35 (fire barriers) and IROFS36g
by Physical (vegetation fire control) to ensure the safe design

Arrangement attribute of physical arrangement is not adversely
impacted.

SBD External Events Components are protected from snow/ice events with
Components (Snow/Ice) the application of IROFS27e to prevent building collapse
by Physical to ensure the safe design attribute of physical

Arrangement arrangement is not adversely impacted. Water intrusion
due to the snow/ice events is bounded by local intense
precipitation.

Adherence to Double Contingency Principle

LBDCR-
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3.7 General Types of Accident Sequences

Table 3.7-11 Contingency Dump System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009567

Component

Description

(A)

Sequence

ID

(B)

Safe Design
Attribute

kef< 0.95

@6 wt %
(unless
physical

arrangement)

(Design Value,

See Note)

(C)

Review of Up-Set
Conditions to

Change Geometry
(Applicable

HAZOP
Guidewords)

(D)

Notes/Comments

(E)

WSU251 Roots LOSS OF VOLUME Based on qualitative assessment, there is margin
Pump SAFE BY between the normal operating conditions and the

DESIGN 19.3 liters conservative design/analysis conditions assumed for
ATTRIBUTE criticality.

(Contingency
Dump Pump &

Trap Set)

Contingency LOSS OF PHYSICAL Based on qualitative assessment, there is margin
Dump Pump & SAFE BY ARRNGMNT between the normal operating conditions and the

Trap Set DESIGN conservative design/analysis conditions assumed for
ATTRIBUTE criticality.

Bounded by
Product Pump

& Trap Set

Cold Trap LOSS OF DIAMETER Based on qualitative assessment, there is margin
(K300) SAFE BY between the parameter values at normal operating

DESIGN 22.4 cm conditions of Mixed Bed Trap diameter, amount of U235
(Mobile ATTRIBUTE and enrichment and the conservative design/analysis

Maint'nce Rig) values for these parameters assumed for criticality

Mixed Bed LOSS OF DIAMETER Based on qualitative assessment, there is margin
(A1223 & Q SAFE BY between the parameter values at normal operatingTypeA Trp DSIGN 22.4cm 35

Type-A Trap DESIGN 22.4 cm conditions of AL2 03 Oil Filter volume, amount of U and
ATTRIBUTE enrichment and the conservative design/analysis values

(Mobile for these parameters assumed for criticality
Maint'nce Rig)

AL10 3  LOSS OF VOLUME Based on qualitative assessment, there is margin
Adsorption oil SAFE BY between the parameter values at normal operating

Filter DESIGN 19.3 liters conditions of Exhaust Oil Filter volume, amount of U235

ATTRIBUTE and enrichment and the conservative design/analysis
(Mobile values for these Parameters assumed for criticality

Maint'nce Rig)

LBDCR-
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3.7 General Types of Accident Sequences

Table 3.7-11 Contingency Dump System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009567

Component

Description

(A)

Sequence

ID

(B)

Safe Design
Attribute

kof < 0.95

@6 wt %
(unless
physical

arrangement)

(Design Value,

See Note)

(C)

Review of Up-Set
Conditions to

Change Geometry
(Applicable

HAZOP
Guidewords)

(D)

Notes/Comments

(E)

ARS40-65 LOSS OF VOLUME Based on qualitative assessment, there is margin
Exhaust Oil SAFE BY between the parameter values at normal operating

Filter DESIGN 19.3 liters conditions of component diameter, amount of U and
ATTRIBUTE enrichment and the conservative design/analysis values

(Mobile for these parameters assumed for criticality
Maint'nce Rig)

D40-BCS LOSS OF VOLUME Based on qualitative assessment, there is margin
Rotary Vane SAFE BY between the parameter values at normal operating

Pump DESIGN 19.3 liters conditions of Rotary Vane Pump volume, amount of U235

ATTRIBUTE and enrichment and the conservative design/analysis
(Mobile values for these parameters assumed for criticality

Maint'nce Rig)

WSU251 LOSS OF VOLUME Based on qualitative assessment, there is mar-qin
Roots Pump SAFE BY between the normal operating conditions and the

DESIGN 19.3 liters conservative design/analysis conditions assumed for
(Mobile ATTRIBUTE criticality

Maint'nce Rig)

Mobile LOSS OF PHYSICAL Based on qualitative assessment, there is margin
Maint'nce Rig SAFE BY ARRNGMNT between the normal operating conditions and the

DESIGN conservative design/analysis conditions assumed for
ATTRIBUTE See Crit. Calc criticality

Upset Conditions

All More Heat Based on qualitative assessment, it is highly unlikely for
a process deviation to result in a more heat condition
that would adversely affect the maintenance of margin to
criticality associated with design and maximum
operating parameter values for amount of 235U and
enrichment.

LBDCR-
10-0098

ISA Summary Page 3.7-138 Revision 18



3.7 General Types of Accident Sequences

Table 3.7-11 Contingency Dump System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009567

Component

Description

(A)

Sequence

ID

(B)

Safe Design
Attribute

keff < 0.95

@6 wt %
(unless
physical

arrangement)

(Design Value,
See Note)

(C)

Review of Up-Set
Conditions to

Change Geometry
(Applicable

HAZOP
Guidewords)

(D)

Notes/Comments

(E)

SBD Impact/Drop Components are protected from impact/drop where
Components by necessary to ensure the safe design attribute of physical

Physical arrangement is not adversely impacted. Seismic Il/I
Arrangement design criteria apply to support and anchorages of SBD

components whose as-designed, safe configuration
must be maintained during a design basis earthquake
(DBE). Meeting these criteria provides protection from
impact/drop due to a bounding event (i.e., DBE).

SBD External Events Bounded by the seismic, tornado missile or impact/drop
Components by (Construction on event in accordance with the ISA Meeting Minutes on

Physical Site) Operate While Constructing.
Arrangement

SBD External Events Criticality due to this event is not credible, as it is
Components by (Failure of Above- bounded by local intense precipitation and protection

Physical Ground Liquid from floods is no longer required as a result of LAR-08-
Arrangement Storage Tanks) 07 approved by NRC SER (NRC, 2009).

SBD External Events Not a design basis event for the NEF site due to its
Components by (Hurricane) distance from the coast (ISA Summary, Section

Physical 3.2.3.4.3)
Arrangement

SBD External Events Components are protected from seismic events where
Components by (Seismic) necessary to ensure the safe design attribute of physical

Physical arrangement is not adversely impacted. Unless
Arrangement specifically exempted by a nuclear criticality safety

evaluation or analysis, SBD components and piping
require seismic design to ensure that minimum spacing
requirements are maintained in the event of a DBE or
damage from a nearby Il/I structure, system or
component.

SBD External Events Components are protected from tornado events with the
Components by (Tornado) application of IROFS27e to prevent building collapse to

Physical ensure the safe design attribute of physical arrangement
Arrangement is not adversely impacted.

LBDCR-
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3.7 General Types of Accident Sequences

Table 3.7-11 Contingency Dump System

Criticality Assessment of Passive Safe-By-Design Components - ETC4009567

Component

Description

(A)

Sequence

ID

(B)

Safe Design
Attribute

kff < 0.95

@6 wt %
(unless
physical

arrangement)

(Design Value,
See Note)

(C)

Review of Up-Set
Conditions to

Change Geometry
(Applicable

HAZOP
Guidewords)

(D)

Notes/Comments

(E)

SBD External Events Components are protected from tornado missile events
Components by (Tornado Missile) where necessary to ensure the safe design attribute of

Physical physical arrangement is not adversely impacted. Unless
Arrangement specifically exempted by a nuclear criticality safety

evaluation or analysis, SBD components and piping
require tornado missile protection to ensure that
minimum spacing requirements are maintained during a
tornado event.

SBD External Events Criticality due to this event is not credible as a result of
Components by (Local Intense LAR-08-07 approved by NRC SER (NRC, 2009).

Physical Precipitation) Components are protected from local intense
Arrangement precipitation with the application of IROFS27e to prevent

building collapse to ensure the safe design attribute of
physical arrangement is not adversely impacted.
IROFS27e does not prevent water intrusion. Flooding is
included in nuclear criticality safety evaluations and
analyses for SBD components and piping located on the
first floor to demonstrate non-credibility. Items located
on higher floors are not subject to flooding.

SBD External Events Components are protected from external fire events with
Components by (External Fire) the application of IROFS35 (fire barriers) and IROFS36g

Physical (vegetation fire control) to ensure the safe design
Arrangement attribute of physical arrangement is not adversely

impacted.

SBD External Events Components are protected from snow/ice events with
Components by (Snow/Ice) the application of IROFS27e to prevent building collapse

Physical to ensure the safe design attribute of physical
Arrangement arrangement is not adversely impacted. Water intrusion

due to the snow/ice events is bounded by local intense
precipitation.

Adherence to Double Contingency Principle

LBDCR-
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-' Items Relied On For Safety (IROFS)
Items.. Reie On ..... SaevO

Type of Type Class FPIN
IROFS Accident Sequence AccidentDescription of Safety Function Basis

IROFS35 *FF6-1 Chemical AEC B Automatic closure of fire-rated barrier opening protectives -3 3.8.3.35
FF15-1 (e.g., doors, dampers, penetration seals) to ensure the
*FF24-1 integrity of area fire barriers prevents fires from propagating

into areas containing uranic material.
*(See Table 4.1-3) Barriers and protectives will be closed or self-closing (e.g.,

utilizing fusible links).
IROFS36a *FF6-1 Chemical AC A Administratively limit transient combustible loading in areas -3 3.8.3.36a

*FF6-2 containing uranic material and adjacent areas to ensure
±.Fm45 integrity of uranic material components/containers and limit
FF16-1 the quantity of uranic material at risk to ensure consequences
FF16-2 to the public are low.
FF-WORKER EVAC Transients will be controlled to limit aggregate combustible

load (transient and in-situ) in the area of concern and adjacent
*(See Table 4.1-3) areas.

IROFS36a *FF6-1 Chemical AC B Administratively limit transient combustible loading in areas -3 3.8.3.36a
FF15-1 containing uranic material and adiacent areas to ensure
*FF24-1 integrity of uranic material components/containers and limit

the quantity of uranic material at risk to ensure consequences
*(See Table 4.1-3) to the public are low.

Transients will be controlled to limit aggregate combustible
load (transient and in-situ) in the area of concern and adiacent

I_ _ lareas.
IROFS36c FF7-1 Chemical AC A Administratively limit onsite UF 6 cylinder transporters/movers -3 3.8.3.36c

FF42-1 to ensure only use of electric drive or diesel powered with a
fuel capacity of less than 280 L (74 gal).

LBDCR-
10-0092
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LBDCR-
10-0092

LBDCR-
10-0092

ISA Summary Page 3.8-26 Revision 18
ISA Summary Page 3.8-26 Revision 18



3.8 Items Relied On For Safety (IRO ES)

Table 3.8-1 Items Relied On For Safetv (IROFS)
FPIN

IROFS Accident Sequence penof Type Class Description of Safety Function (3) BasisROS AcdnSeuneAccident (1) (2) (3) (4....

-(4)--
IROFS36d *F-244 Chemical AC A Administratively limit transient combustible loading in areas -3 3.8.3.36d

*FF25-1 containing uranic material and adjacent areas to ensure
*FF25-2 integrity of uranic material components/containers and limit

FF-WORKER EVAC the quantity of uranic material at risk to ensure consequences
to the public are low.

* (See Table 4.1-3) Transients will be controlled to limit aggregate combustible
load (transient and in-situ) in the area of concern and adjacent
areas. Liquid and solid waste transfer and packing containers
(except as noted below) are limited to metal only. Transfer
and packing container restriction does not apply to packaging
within these containers (e.g., plastic liners), to bags for
transporting contaminated protective clothing and similar non-
or low-contamination solids, or to laboratory size sample
containers (required for maintaining sample purity).

IROFS36d *FF6-1 Chemical AC B Administratively limit transient combustible loadinq in areas -3 3.8.3.36d
*FF24-1 containinQ uranic material and adiacent areas to ensure

inteqrity of uranic material components/containers and limit
*(See Table 4.1-3) the quantity or uranic material at risk to ensure consequences

to the public are low.
Transients will be controlled to limit aqqreqate combustible
load (transient and in-situ) in the area of concern and adiacent
areas. Liquid and solid waste transfer and packinq containers
(except as noted below) are limited to metal only. Transfer
and packinq container restriction does not apply to packaqinq
within these containers (e.q., plastic liners), to baqs for
transportinq contaminated protective clothinq and similar non-
or low-contamination solids, or to laboratory size sample
,containers (required for maintaininq sample purity).

IROFS36e *FF43-1 Chemical AC A Administratively limit transient combustible loading on the -3 3.8.3.36e
UBC Storage Pad to ensure cylinder integrity.

*(See Table 1.1 3) This is implemented by limiting vehicles allowed onto the pad
to cylinder movers and essential vehicles with a fuel capacity
limit of less than 280 L (74 gal) and maintaining storage pad
drain-off to ensure no excessive fuel pooling.
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safety (IROFS)
FPIN

IROFS Accident Sequence Type of Type Class Description of Safety Function FPIN Basis
Accident (1) (2) (3) (4)

IROFSC21 TT3-1 Chemical PEC A Flow restriction to ensure in the event of a release that worker -3 N/A
EC4-1 consequences of inhalation of uranic material and HF are low.
UF2-3 This is implemented by a passive engineered flow restriction
PT5-1 device on the suction of the vacuum pump such that the
*MR3-1 maximum flow rate is less than the flow rate assumption of the
*MR3-2 consequence analysis.

* (See Table 4.1-3)

IROFS50a *OC1-1 Chemical AC B Administratively control proximity of site preparations vehicles -2 3.8.3.50a
around the UBC Storage Pad to prevent a fire from an impact

*(See Table 4.1 3) with UBCs resulting in a release of UF6.
This is implemented by establishing a temporary barrier of
sufficient strength to alert the vehicle operator upon impact
with the barrier. The barrier is placed at a minimum distance
of 30 feet from the cylinders on the UBC Storage Pad to allow
the vehicle operator sufficient distance to stop or alter course
prior to reaching the cylinders on the UBC Storage Pad.

IROFS50b OC2-1 Chemical AC B Administratively control proximity of external site preparations -2 3.8.3.50b
vehicles around areas of concern to prevent an impact with
areas of conern resulting in a release of UF6.
This is implemented by establishing a temporary barrier of
sufficient strength to alert the vehicle operator upon impact
with the barrier. The barrier is placed at a minimum distance
of 30 feet from areas of concern to allow the vehicle operator
sufficient distance to stop or alter course prior to reaching the
areas of concern.

LBDCR-
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-1 Items Relied On For Safetv (IROFS)

IROFS Accident Sequence Type of Type Class Description of Safety FunctionAccident (1) (2)

IROFS50h -OC1-1 Chemical AC B Administratively control proximity of site preparations vehicles
around the UBC Storage Pad to prevent a fire from an impact

*(See Table 4.1 3) with UBCs resulting in a release of UF6.

This is implemented by establishing a second and
independent temporary barrier of sufficient strength to alert
the vehicle operator upon impact with the barrier. The barrier
is placed at a minimum distance of 30 feet from the cylinders
on the UBC Storage Pad to allow the vehicle operator
sufficient distance to stop or alter course prior to reaching the
cylinder on the UBC Storage Pad.

LBDCR-
10-0096

Notes:
1. Type ofIROFS:

PEC - Passive Engineered Control: A device that uses only fixed physical design features to maintain safe process conditions without any
required human action.

AEC - Active Engineered Control: A physical device that uses active sensors, electrical components, or moving parts to maintain safe
process conditions without any required human action.

AC - Administrative Control: A procedural human action that is prohibited or required to maintain safe process conditions.
2. Class of IROFS

"A" - Sole IROFS. Refer to Section 3.8.2 and Table 3.8-2.
"B" - An IROFS which is one of two preventative or mitgative IROFS for the identified sequence(s). Refer to the applicable accident

sequences in Table 3.7-2 or Table 3.7-4 for identification of other IROFS relied upon.
"N/A" -IROFS is not expressly associated with a preventive or mitigative control for the identified sequence(s).

3. FPIN - Failure Probability Index Numbers from ISA, based on Risk Indexing Methodology described in Section 3.1. When IROFS is not
expressly associated with a preventive or mitigative control for the identified sequence(s). "N/A is specified. Refer to the applicable
accident sequence description in Table 3.7-2 or Table 3.7-4 for initating event frequency index number.

4. Section referenced provides basis for IROFS Type AC that is considered "enhanced" and for IROFS Type AEC that is considered to have "high
availability." "N/A" indicates that the FPIN reflects the lower absolute value norminally assigned to the Type of IROFS as indicated in Table 3.1-
10 that is supported by the general Management Measures applicable to all IROFS (refer to Section 3.1.8.3).
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3.8 Items Relied On For Safety (IROFS)

Table 3.8-2 Sole Items Relied On For Safety (IROFS)

IROFS Accident Type of Typeof Title ,... ..
Identifier Sequence Accident IROFS

IROFS10 PB4-1 Chemical PEC Design feature to maintain Product Liquid Sampling
PB4-3 Autoclave leak tight integrity.

IROFS14a FRI-1 Criticality AC Administratively restrict proximity of vessels in non-
FR2-1 designed locations containing enriched uranic material to

DSI-1 ensure subcritical configuration.

DS2-1
DS3-1
SW1-1
LW1-2
TVR1-2

IROFS14b FR1-2 Criticality AC Administratively restrict proximity of vessels in non-
FR2-2 designed locations containing enriched uranic material to

DSI-2 ensure subcritical configuration.

DS2-2
DS3-2
SW1-2
LW1-3
TVR1-3

IROFS15 PT3-5 Criticality AC Administratively restrict an independent parameter of the
criticality sequence to ensure subcriticality configuration
by preventing additional transfer of enriched uranic
material to another container if that container contains
enriched uranic material and is a non-safe-by-design
container.

IROFS16a PB2-2 Criticality AC Administratively limit moderator mass (oil and water) in
CP1-2 cylinders containing enriched uranic material to ensure

subcriticality by allowing no visible oil and limiting
cylinder vapor pressure.

IROFS23a VR1-3 Chemical AC Administrative use of personal respiratory protection to
ensure that inhalation of uranic material and HF
consequences are low.

IROFS23b VR2-1 Chemical AC Administrative use of personal respiratory protection to
ensure that inhalation of uranic material and HF
consequences are low.

LBDCR-
10-0092
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4.1 Accident Sequence/ IROFS Differences

Table 4.1-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase Production

Operations (IPO) la and lb Phase 2

Transfer of enriched uranic material during decontamination/waste Applicable
disposal into a non-safe-by-design container from washing flex The activities The activities
hose, emptying carbon trap, draining oil from product pump, associated with this associated with this
scraping breakdown materials from product internals, accident sequence arent conce

are ot onduted are not conductedT35are not conducted during Production
PT3-5 (IROFS15) Administratively restrict an independent parameter during IPO as the Phase Pa or lb as

of the criticality sequence to ensure subcritical configuration by CRDB and necessary the CR08 and

preventing additional transfer of enriched uranic material to equipment are not necessa nd

another container if that container contains enriched uranic available. necessary equipment

material and is non-safe-by-design container. are not available

The initial failure (initiating event) is an error that results in an The Pressure
inadvertent open pressure transducer isolation valve on the The Pressure Transducer
upstream side of the pressure transducer being calibrated. This Transducer Calibration Rig is
causes excessive flow of UF6 resulting in the Mobile Pressure

MR3-1 Transducer Calibration Rig mixed-bed trap becoming saturated. Calibration Rig is limited to use in nonlimited to use in non UF6 contaminated Applicable
UF6 contaminated systems during

(IROFSC21) Flow restriction to ensure in the event of a release systems during IPO Production Phase lathat worker consequences of inhalation of uranic material and or _1 b.p,.abl.HF are low.

The initial failure (initiating event) is an error that results in an The Pressure
inadvertent open pressure transducer isolation valve on the The Pressure
upstream side of the pressure transducer being calibrated. This The Pressure Transducer
causes excessive flow of UF6 resulting in flow directly through the Transducer Calibration Rig is

MR3-2 turbo pupmp of the Mobile Pressure Transducer Calibration Rig. Calibration Rig is limited to use in nonlimited to use in non U F6 contaminated Applicable
UF6 contaminated systems during

* (IROFSC21) Flow restriction to ensure in the event of a release systems during IPO Production Phase la
that worker consequences of inhalation of uranic material and or 1 bA.,, .abl.
HF are low.

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase Production

Operations (IPO) la and lb Phase 2

Blending donor station heater controller fails on resulting in a Applicable
hydraulic rupture of the cylinder. Cylinders are stored

inde atore in the Stations.
PBI-1 (IROFS4) Automatic trip of station heaters on high station the S ions. Thereare no blendingsinternal air temperature to ensure cylinder integrity oherareono operations conducted

conducted. in Production Phase
* (IROFS5) Automatic trip of station heaters on high station La.A.Pkeable

internal air temperature to ensure cylinder integrity

Placing a product 30B cylinders into a non-safe criticality interaction
arrangement resulting in a criticality event. Cylinders arestored

Cylinders arestored in in the Stations.
- (IROFS45) Prior to moving a cylinder containing enriched the Stations. There There are no

PB1-3 uranium in the CRDB or the Blending and Liquid Sampling are no blending blending operations Applicable
Area, verify that the stored cylinders containing enriched operations conducted
uranium in are in a horizontal, co-planar (i.e., non.stacked), conducted. inProduction Phase
condition and that no other cylinder containing enriched La ^App'l•,
uranium is in movement in the associated area

Blending receiver station cold box defrost heater controller fails on
resulting in a hydraulic rupture of the cylinder. Cylinders are stored

Cylinders are stored in the Stations.

in the Stations. There are no
PB2-1 * (IROeS1) Automatic trip of defrost heater and fan on high air There are no blending operations Applicablereturn temperature to ensure cylinder integrity blending operations conducted in

conducted. Production Phase
(IROFS2) Automatic trip of defrost heater and fan on high ^a,;pk,•

station internal air temperature to ensure cylinder integrity

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase Production

Operations (IPO) la and lb Phase 2

Excessive moderator introduced into the receiver cylinder before Cylinders are stored Applicable
being put in the blending receiver station resulting in a criticality Cylinders are stored in the Stations.
event. in the Stations. There are no

PB2-2 There are no blending operations
- (IROFS16a) Administratively limit moderator mass (oil and blending operations conducted in

water) in cylinders containing enriched uranic material by conducted. Production Phase
limiting cylinder vapor pressure prior to introducing product la.APPhc4able

Failure of the blending receiver low temperature take-off station load Cylinders are stored
cell causing the cylinder to be over filled. The over filled cylinder is Cylinders are stored in the Stations.
then warmed to ambient and ruptures. in the Stations. There are no

P12-4 There are no blending operations Applicable
- (IROFS38) Administratively limit the cylinder fill mass by blending operations conducted in

verifying cylinder weight is within specified trending limits conducted. Production Phase
once per shift during filling of the cylinder la.Appl•able

Hydrocarbon oil (a moderator) is used in place of per fluorinated
polyether (PFPE) oil during maintenance of Ventilated Room, and
Blending and Liquid Sampling System vacuum pumps resulting in a
criticality event. This sequence is

applicable to the
* (IROFS30a) Administratively limit hydrocarbon oil (moderator Blending and Liquid

mass) to ensure moderation control assumptions are Ventilated Room, and Samplingq System
maintained by controlling the type of oil used in process Blending and Liquid Production Phase la.

PB2-6 vacuum pumps Sampling System are Applicable
not available for initial The Ventilated Room

* (IROFS30b) Administratively verify, through testing prior to plant operations, is not available for
addition of oil, that process vacuum pump oil is not Production Phase la
hydrocarbon oil or lb

operations.A, ppiciabI
* (IROFS30c) Administratively verify, through testing after

addition of oil, that process vacuum pump oil is not
hydrocarbon oil

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase Production

Operations (IPO) la and lb Phase 2

Blending and Sampling Vent carbon trap becomes saturated with Applicable
UF6 resulting in a release from the vacuum pump due to a plug in
the discharge causing the seals to fail on high pressure. Cylinders are storedCylinders are stored in the Stations.

in the Stations. There are no
PB3-3 (IROFS3) Automatic trip of the vacuum pump on carbon trap There are no blending operations

high weight blending operations conducted in
conducted. Production Phase

(IROFS47a) A flow restriction to ensure, in the event of a laAp__ c~e
postulated release, worker consequences of inhalation of
uranic material and HF are low

Product liquid sampling autoclave heater failure (heat off) followed Cylinders are stored

by reheat. Solidification of UF6 in the sampling manifold isolates Cylinders are stored in the Stations.
PB41 pressure trips. Upon reheat, the sampling manifold ruptures. in the Stations. There are no liquid

There are no liquid sampling operations Applicable

- (IROFS10) Design feature to maintain Product Liquid Sampling sampling operations conducted in

Autoclave leak tight integrity conducted. Production Phase

Product liquid sampling autoclave heater controller fails on resulting
in a hydraulic rupture of the cylinder. Cylinders are stored Cylinders are stored

in the Stations. in the Stations.PB4-2 (IROFS 1) Automatic trip of the autoclave heater and fan on There are no liquid There are no liquid Applicableautoclave high internal air temperature sampling operations sampling operations

conducted. conducted .Appli;able
* (IROFS12) Automatic trip of the autoclave heater and fan on

autoclave high internal air pressure

Sampling manifold purge valve left open and blind flange not fitted. Cylinders are stored
Upon liquid sample heat up and tipping of the liquid sampling Cylinders are stored in the Stations.
autoclave, the sampling manifold releases liquid UF6 into the in the Stations. There are no liquid

PB4-3 autoclave. There are no liquid sampling operations Applicable
sampling operations conducted in

* (IROFS10) Design feature to maintain Product Liquid Sampling conducted. Production Phase
Autoclave leak tight integrity 1.app.•^...

LBDCR-
10-0096
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4.1 Accident Sequence ! IROFS Differences

Table 4.1-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase Production

Operations (IPO) la and lb Phase 2

Over filled product cylinder heated in the sampling autoclave results Cylinders are stored Applicable
in cylinder rupture. Cylinders are stored in the Stations.

in the Stations. There are no liquid
PB4-4 (IROFS10) Design feature to maintain Product Liquid There are no liquid sampling operations

Sampling Autoclave leak tight integrity(IROFS42) sampling operations conducted in
Administratively limit the cylinder fill mass prior to placement conducted. Production Phase
and heating ^a.ApIoab•e

Vessel pressure test/valve change rig carbon trap becomes
saturated with UF6 by a small UF6 leak through a process valve in
the vessel pressure test/valve change rig releasing UF6 into the SB This operation is not
GEVS resulting in a criticality event. This operation is not conducted because

conducted because the rig and the
VR1-1 (IROFS3) Automatic trip of the vacuum pump on carbon trap the rig and the Ventilated Room are Applicable

high weight Ventilated Room are not available fornot available for use. use.Apolea~ble

(IROFS21) Automatic trip of the SB GEVS on 235U selective
high.high gamma

Excessive opening the cold trap outlet throttle valve in the cylinder
vent system resulting in high UF6 flow and high temperature in the
carbon trap and release of UF6 into the SB GEVS resulting in a
criticality event. This operation is not This operation is not

oeaonducted iuse n conducted becauseconducted because

the Ventilated Room the Ventilated Room
VR12 and associated Applicableand associatedsstmino

(IROFS21) an automatic trip of the SB GEVS on 2 3 5
U selective system is not available for

high-high gamma available for use.
use_.Appkatb

* (IROFS22) Automatic trip of the vacuum pump on carbon trap
high temperature

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase Production

Operations (IPO) la and lb Phase 2

Failure of a cylinder superior valve or the flexible piping of a cylinder Applicable
containing UF6 undergoing a cylinder pressure test after
repair/replacement of a leaking cylinder component. Positive pressure Positive pressure

VR1-3 testing of cylinders is testing of cylinders is
- (IROFS23a) Administrative use of personnel respiratory not conductedr not

protection when performing positive pressure testing of a UF6  conducted.App#ieable
cylinder after repair/replacement of a leaking cylinder
component

Vent subsystem carbon trap becomes saturated with UF6 caused by
a small UF6 leak through a ventilated room mobile pump and trap rig
cold trap valve resulting in a release from the vacuum pump due to This operation is not This operation is not
a plug in the discharge causing the seals to fail on high pressure. be conducted be conducted

because the because the
VR1-5 • (IROFS3) Automatic trip of the vacuum pump on carbon trap ventilated room and ventilated room and Applicable

high weight rig are not available rig are not available
for use. for use.?Applable

(IROFS47b) A flow restriction to ensure worker consequences
of inhalation of uranic material and HF are low

Loss of containment of a chemical trap and pouring of the contents .This operationis not
of the trap into the Ventilated Room cause by operator error in This operationis not conducted because

VR2-1 unloading a carbon trap or impact to a carbon trap. the ventilated room an d room not
and rigare not andaigable nor

(IROFS23b) Administrative use of personnel respiratory anrigare not available for
protection ^s.Ap l^

I

LBDCR-
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4.1 Accident Sequence / IROFS Differences

Table 4.1-1 (Table 3.7-2) Affected Accident Sequence Descriptions

Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase Production

Operations (IPO) la and lb Phase 2

Loss of containment of a chemical dump trap and pouring of the Applicable
contents of the trap into the Ventilated Room cause could be
operator error in unloading a chemical dump trap or impact to a
chemical dump trap. This operation is not This operation is not

conducted as the conducted as the
VR2-2 • (IROFS23b) Administrative use of personnel respiratory required equipment is is no t

protection not available. is not
available.Ap'Gal

- (IROFS24a) Administrative establishment of airflow away from
the worker

Sufficient uranic mass accumulation from transfer of carbon
containing enriched uranic material to cause criticality in a solid
waste container.

• (IROFS31a) Administratively limit 2 3 5
U mass in non-safe-by-

design solid waste containers to ensure subcriticality by A similar accident A similar accident
performing independent sampling and assay analysis sequence (TVR1-1) is is applicable to the
(independent of IROFS31b). applicable to the new ista ge to th

VR2-7 storage room in the new storaqe room in Applicablethe SBM and Apial
" (IROFS31b) Administratively limit 235 U mass in non-safe-by- SBM and IROFS31a, IROFS31a, 31b, and

design solid waste containers to ensure subcriticality by 31b, and 31c are 31c ar 31biad

performing independent sampling and assay analysis applied to the room. 31c are applied to

(independent of IROFS31a). the room.,pplicable

" (IROFS31c) Administratively limit 235U mass in non-safe-by-
design solid waste containers to ensure subcriticality using
bookkeeping procedures.

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase Production

Operations (IPO) la and lb Phase 2

The accident sequence is the combination of numerous conditions Applicable
assumed to lead to a criticality in a PFPE Oil waste container being
transported:

-a uranyl fluoride/water mixture at an H/U atomic ratio near optimum
moderation, A similar accident A similar accident

sequence (TVR1-2)
-nearly or completely filled with the above material at a high enough sequence (tVR1 -2) is is applicable to theapplicable to the new

FRI-1 enrichment to achieve a configuration favorable for criticality storage room in the new storah e room in
SBM and IROFS14a th Ban

-interaction (i.e., proximity limit not maintained) with more than one is applied to the a IROFS4a is alied
component containing fissile material, room. too the

room .Appoi.a~4e
- (IROFS14a) Administratively restrict proximity of vessels in

non-designed locations containing enriched uranic material
by verifying the use of a safe.by-design transfer frame prior to
movement of the associated waste container containing
enriched uranic material

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Description and Applicable IROFS Initial Plant Production Phase Production

Operations (IPO) la and lb Phase 2

FR1i-2

The accident sequence is the combination of numerous conditions
assumed to lead to a criticality in a PFPE Oil waste container being
stored:

-a uranyl fluoride/water mixture at an H/U atomic ratio near optimum
moderation,

-nearly or completely filled with the above material at a high enough
enrichment to achieve a configuration favorable for criticality

-interaction (i.e., proximity limit not maintained) with more than one
component containing fissile material,

(IROFS14b) Administratively restrict proximity of vessels in
non-designed locations containing enriched uranic material
by verifying the associated storage array condition is
acceptable, prior to moving a waste container within 180 cm
of the associated storage array

A similar accident
sequence (TVR1-3) is
applicable to the new
storage room in the
SBM and IROFS14a
is applied to the
room.

A similar accident
sequence (TVR1-3)
is applicable to the

new storage room in
the SBM and

IROFS14a is applied
to the

room.Appkeable

LBDCR-
10-0096

Applicable

This accident sequence is identical to sequence FRI.1, except it is
located in the hydrocarbon removal portion of PFPE Oil Recovery This accident This accident This accident
System. sequence is not sequence is not sequence is not

FR2-1 (IROFS14a) Administratively restrict proximity of vessels in applicable because applicable because credible because

non-designed locations containing enriched uranic material the PEFPE Oil the PFPE Oil thePFPE Oilnondesgne lcatonscotaiingenichd uanc mteral Recovery Systemis Recovery System is Recovery System
by verifying the use of a safe.by.design transfer frame prior to not available, not available, is not available.

movement of the associated waste container containing

enriched uranic material

ISA Summary Page 4.1-11 Revision 18
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4.1 Accident Sequence / IROFS Differences

Table 4.1-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

plicable IROFS
Initial Plant

Operations (IPO)
Production Phase

la and lb
Production

Phase 2 LBDCR-
10-0096

FR2-2

This accident sequence is identical to sequence FR1.2, except it is
located in the hydrocarbon removal portion of PFPE Oil Recovery
System.

(IROFS14b) Administratively restrict proximity of vessels in
non-designed locations containing enriched uranic material
by verifying the associated storage array condition is
acceptable, prior to moving a waste container within 180 cm
of the associated storage array

This accident
sequence is not
applicable because
the PFPE Oil
Recovery Systemis
not available.

This accident
sequence is not
applicable because
the PFPE Oil
Recovery System is
not available.

This accident
sequence is not
credible because
the PFPE Oil
Recovery System
is not available.

This accident sequence is identical to sequence FRIA, except it is
located in the Equipment Decontamination System. This accident This accident

sequence is not sequence is not
DSI-1 ° (IROFS14a) Administratively restrict proximity of vessels in applicable because applicable because Applicable

non-designed locations containing enriched uranic material the Decontamination the Decontamination
by verifying the use of a safe-by-design transfer frame prior to Workshop is not Workshop is not
movement of the associated waste container containing available, available.
enriched uranic material

This accident sequence is identical to sequence FR1.2, except it is
located in the Equipment Decontamination System. This accident This accident

sequence is not sequence is not

DS1-2 • (IROFS14b) Administratively restrict proximity of vessels in applicable because applicable because Applicable
non.designed locations containing enriched uranic material the Decontamination the Decontamination
by verifying the associated storage array condition is Workshop is not Workshop is not
acceptable, prior to moving a waste container within 180 cm available, available.
of the associated storage array

ISA Summary Page 4.1-12 Revision 18
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4.1 Accident Sequence / IROFS Differences

Table 4.1-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase Production

Operations (IPO) la and lb Phase 2

Accumulation of sufficient uranium mass to cause criticality in the Applicable
decontamination tank.

(IROFS19a) Administratively limit the calculated tank uranic
mass inventory using bookkeeping procedures to determine
calculated tank uranic mass inventory prior to transfer This accident This accident

sequence is not sequence is not

DS1-3 (IROFS19c) Administratively limit measured tank uranic mass applicable because applicable because
inventory to ensure a subcritical mass by performing the Decontamination the Decontamination
independent sampling and measurement independent of Workshop is not Workshop is not
IROFS19d available, available.

(IROFS19d) Administratively limit measured tank uranic mass
inventory to ensure a subcritical mass by performing
independent sampling and measurement independent of
IROFS19c

This accident sequence is identical to sequence FRIAI, except it is
located in the Flexible Hose Decontamination System. This accident This accident

sequence is not sequence is not

DS2-1 • (IROFS14a) Administratively restrict proximity of vessels in applicable because applicable because
non-designed locations containing enriched uranic material the Decontamination the Decontamination Applicable
by verifying the use of a safe.by-design transfer frame prior to Workshop is not Workshop is not
movement of the associated waste container containing available, available.
enriched uranic material

This accident sequence is identical to sequence FRI_2, except it is
located in the Flexible Hose Decontamination System. This accident This accident

sequence is not sequence is not

DS2-2 (IROFS14b) Administratively restrict proximity of vessels in applicable because applicable because
non-designed locations containing enriched uranic material the Decontamination the Decontamination Applicable
by verifying the associated storage array condition is Workshop is not Workshop is not
acceptable, prior to moving a waste container within 180 cm available, available.
of the associated storage array

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase Production

Operations (IPO) la and lb Phase 2

Accumulation of sufficient uranium mass in the first rinse tank to Applicable
cause criticality.

* (IROFS19a) Administratively limit the calculated tank uranic
mass inventory using bookkeeping procedures to determine
calculated tank uranic mass inventory prior to transfer This accident This accident

sequence is not sequence is not
DS2-3 (IROFS19c) Administratively limit measured tank uranic mass applicable because applicable because

inventory to ensure a subcritical mass by performing the Decontamination the Decontamination
independent sampling and measurement independent of Workshop is not Workshop is not
IROFS19d available, available.

* (IROFS19d) Administratively limit measured tank uranic mass
inventory to ensure a subcritical mass by performing
independent sampling and measurement independent of
IROFS19c

This accident sequence is identical to sequence FRII, except it is
located in the Equipment Decontamination System. This accident This accident

sequence is not sequence is not
DS3-1 - (IROFS14a) Administratively restrict proximity of vessels in applicable because applicable because Applicable

non.designed locations containing enriched uranic material the Decontamination the Decontamination
by verifying the use of a safe-by-design transfer frame prior to Workshop is not Workshop is not
movement of the associated waste container containing available, available.
enriched uranic material.

This accident sequence is identical to sequence FRI.2, except it is
located in the Equipment Decontamination System. This accident This accident

sequence is not sequence is not
DS3-2 * (IROFS14b) Administratively restrict proximity of vessels in applicable because applicable becausenon.designed locations containing enriched uranic material the Decontamination the Decontamination Applicable

by verifying the associated storage array condition is Workshop is not Workshop is not
acceptable, prior to moving a waste container within 180 cm available, available.
of the associated storage array

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase Production

Operations (IPO) la and lb Phase 2

No liquid nitrogen in the Dewar cold trap of the Sub-Sampling Applicable
System in the chemical laboratory which results in a cold trap
temperature above the UF6 sublimination temperature. The liquid
UF6 sublimes to a gas and is pumped by the vacuum pump and is This accident This accident
transferred to the CRDB GEVS resulting in a criticality event, sequence is not sequence is not

CL3-1 applicable because applicable because
" (IROFS20) Automatic isolation of cold trap on cold trap high the Sub-Sampling the Sub-Samplinq

System is not System is nottemperature available. available.ApptieabIa

" (IROFS21) Automatic trip of the CRDB GEVS on 2 35
U selective

high.high gamma

No liquid nitrogen in the UF6 cold trap which results in a cold trap
temperature above the UF6 sublimination temperature. During the
process of transferring product samples for assay analysis, liquid
UF6 flashes to gas resulting in a release of UF6 to the atmosphere
exposing the worker. Chemistry Lab is not Chemistry Lab is not

CL3-2 aalbeaviae.p!cb Applicable
" (IROFS24b) Administrative establishment of airflow away from available. available.Appioabe

worker

" (IROFS46) Administrative verification that product samples are
in a solid state, prior to transfer

UF6 sub-sampling unit heater controller fails on resulting in a
hydraulic rupture of the sample bottle.

This accident This accident
sequence is not sequence is not

CL- credible because the credible because the ApplicableC (IROFS24b) Administrative establishment of air flow away from Sub-Sampling Sub-Sampling
the worker System is not System is not

available. available.AppkGaWe
* (IROFS43) Automatic trip of UF6 sub-sampling unit hotbox

heater or high hotbox internal temperature

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase Production

Operations (IPO) la and lb Phase 2

The Solid Waste Applicable
The Solid Wa is Collection Room is
Colcpletin A not completed. A
not completed. A Ventilated StorageVentilated Storage Room is constructed

Room is constructed is constructed
in the UF6 1-Handling in the UF61-Handling
Are for storage of Area for storage of
Area ted contaminatedcontaminated material until the
material until the mtra ni h

This accident sequence is identical to sequence FRI1J, except it maeialWunte Solid Waste
is located in the solid waste collection system.- (IROFS14a) Solid Waste Collection Room is

SWI-1 Administratively restrict proximity of vessels in non-designed completei complete.
locations containing enriched uranic material by verifying the cmete. Operations
use of a safe.by.design transfer frame prior to movement of the copertins conducted in the

Solidd Wasteassociated waste container containing enriched uranic material cnutdi h Solid WasteCoecinRm
Collection Collection Room(other than storage) (other than storage)

is not conducted.
is not conducted. Therefore, this
Therefore, this accident sequence
accident sequence has no
has no consequences consequences
exceeding exceeding
1CFR70.61. 10 CFR 70.61.

LBDCR-
10-0096

ISA Summary Page 4.1-16 Revision 18



4.1 Accident Sequence / IROFS Differences

Table 4.1-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase Production

Operations (IPO) la and lb Phase 2

The Solid Waste The Solid Waste Applicable

Collection Room is Collection Room is
not completed. A

not completed. A Ventilated Storage
Ventilated Storage Room is constructed

Room is constructed in the strucHad
in te UFHanding in the UF61-Handling

in the UF6 Handling Area for storage of
Area for storage of contaminated

This accident sequence is identical to sequence FRI_2, except it is contaminated material until the
located in the solid waste collection system. material until the Solid WasteSolid Waste

Collection Room is
SWl-2 (IROFS14b) Administratively restrict proximity of vessels in Collection Room is complete.non-designed locations containing enriched uranic material by Operations Operations

verifying the associated storage array condition is acceptable, conducted in then the
prior to moving a waste container within 180 cm of the ondWaste Solid Waste
associated storage array Solid on Collection RoomCollection Room (other than storage)

(other than storage) is not conducted.
is not conducted. Therefore, this
Therefore, this accident sequence
accident sequence has no
has no consequences consequences
exceeding exceeding
10 CFR 70.61. 10 CFR 70.61.

LBDCR-
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4.1 Accident Sequence / IROFS Differences

Table 4.1-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Description and Applicable IROFS Initial Plant Production Phase Production

Operations (IPO) la and lb Phase 2 LBDCR-
10-0096

LW1-1

Accumulation of sufficient uranium mass in the degreaser water
collection tank resulting in a criticality event.

* (IROFS19a) Administratively limit the calculated tank uranic
mass inventory using bookkeeping procedures to determine
calculated tank uranic mass inventory prior to transfer

(IROFS19c) Administratively limit measured tank uranic mass
inventory to ensure a subcritical mass by performing
independent sampling and measurement independent of
IROFS19d

(IROFS19d) Administratively limit measured tank uranic mass
inventory to ensure a subcritical mass by performing
independent sampling and measurement independent of
IROFS19c

The Liquid Effluent
Collection and
Treatment System is
not available. Liquid
waste is collected,
but is not processed.
Therefore the U
content cannot
accumulate in the
tank. This accident
sequence is not
applicable.

The Liquid Effluent
Collection and
Treatment System is
not available. Liquid
waste is collected,
but is not processed.
Therefore the U
content cannot
accumulate in the
tank. This accident
sequence is not
applicable.

Applicable

The Liquid Effluent The Liquid Effluent
Collection and Collection and

This accident sequence is identical to sequence FRI.1, except it is Treatment System is Treatment System is
located in the liquid effluent collection and treatment system. not available. Liquid not available. Liquid

waste is collected, waste is collected,

LW1-2 * (IROFS14a) Administratively restrict proximity of vessels in but is not processed. but is not processed.non-designed locations containing enriched uranic material by Therefore the U Therefore the U Applicable
verifying the use of a safe.by-design transfer frame prior to content cannot content cannot
movement of the associated waste container containing accumulate in the accumulate in the
enriched uranic material tank. This accident tank. This accident

sequence is not sequence is not
applicable, applicable.

ISA Summary Page 4.1-18 Revision 18
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4.1 Accident Sequence / IROES Differences

Table 4.1-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Description and Applicable IROFS
Initial Plant

Operations (IPO)
Production Phase

la and lb
Production

Phase 2
LBDCR-
10-0096

LW1-3

This accident sequence is identical to sequence FR1.2, except it is
located in the liquid effluent collection and treatment system.

- (IROFS14b) Administratively restrict proximity of vessels in
non.designed locations containing enriched uranic material by
verifying the associated storage array condition is acceptable,
prior to moving a waste container within 180 cm of the
associated storage array

The Liquid Effluent
Collection and
Treatment System is
not available. Liquid
waste is collected,
but is not processed.
Therefore the U
content cannot
accumulate in the
tank. This accident
sequence is not
applicable.

The Liquid Effluent
Collection and
Treatment System is
not available. Liquid
waste is collected,
but is not processed.
Therefore the U
content cannot
accumulate in the
tank. This accident
sequence is not
applicable.

Applicable

LW2-1

Accumulation of sufficient uranium mass in the spent citric acid tank
to cause criticality.

* (IROFS19a) Administratively limit the calculated tank uranic
mass inventory using bookkeeping procedures to determine
calculated tank uranic mass inventory prior to transfer

(IROFS19c) Administratively limit measured tank uranic mass
inventory to ensure a subcritical mass by performing
independent sampling and measurement independent of
IROFS19d

(IROFS19d) Administratively limit measured tank uranic mass
inventory to ensure a subcritical mass by performing
independent sampling and measurement independent of
IROFS19c

The Liquid Effluent
Collection and
Treatment System is
not available. Liquid
waste is collected,
but is not processed.
Therefore the U
content cannot
accumulate in the
tank. This accident
sequence is not
applicable.

The Liquid Effluent
Collection and
Treatment System is
not available. Liquid
waste is collected,
but is not processed.
Therefore the U
content cannot
accumulate in the
tank. This accident
sequence is not
applicable.

Applicable
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4.1 Accident Sequence / IROFS Differences

Table 4.1-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

plicable IROFS
Initial Plant

Operations (IPO)
Production Phase

la and lb
Production

Phase 2 LBDCR-
10-0096

LW3-1

Accumulation of sufficient uranium mass in the miscellaneous
effluent collection tank to cause criticality.

(IROFS19a) Administratively limit the calculated tank uranic
mass inventory using bookkeeping procedures to determine
calculated tank uranic mass inventory prior to transfer

(IROFS19c) Administratively limit measured tank uranic mass
inventory to ensure a subcritical mass by performing
independent sampling and measurement independent of
IROFS19d

(IROFS19d) Administratively limit measured tank uranic mass
inventory to ensure a subcritical mass by performing
independent sampling and measurement independent of
IROFS19c

Applicable

The Liquid Effluent
Collection and
Treatment System is
not available. Liquid
waste is collected,
but is not processed.
Therefore the U
content cannot
accumulate in the
tank. This accident
sequence is not
applicable.

The Liquid Effluent
Collection and
Treatment System is
not available. Liquid
waste is collected,
but is not processed.
Therefore the U
content cannot
accumulate in the
tank. This accident
sequence is not
applicable.

f

4 4 4

LW5-1

Accumulation of sufficient uranium mass in the precipitation
treatment tank to cause criticality.

* (IROFS19a) Administratively limit the calculated tank uranic
mass inventory using bookkeeping procedures to determine
calculated tank uranic mass inventory prior to transfer

* (IROFS19c) Administratively limit measured tank uranic mass
inventory to ensure a subcritical mass by performing
independent sampling and measurement independent of
IROFS19d

* (IROFS19d) Administratively limit measured tank uranic mass
inventory to ensure a subcritical mass by performing
independent sampling and measurement independent of
IROFS19c

The Liquid Effluent
Collection and
Treatment System is
not available. Liquid
waste is collected,
but is not processed.
Therefore the U
content cannot
accumulate in the
tank. This accident
sequence is not
applicable.

The Liquid Effluent
Collection and
Treatment System is
not available. Liquid
waste iscollected, but
is not processed.
Therefore the U
content cannot
accumulate in the
tank. This accident
sequence is not
applicable.

Applicable
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4.1 Accident Sequence / IROFS Differences

Table 4.1-1 (Table 3.7-2) Affected Accident Sequence Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase Production

Operations (IPO) la and lb Phase 2

The initiating event is the placement of product 30B cylinders into a Applicable
non-safe criticality interaction arrangement (i.e., a non-analyzed Cylinders are stored
condition) resulting in a criticality event. in the Stations.

RDI-1 (IROFS45) Prior to moving a cylinder containing enriched There is no product
uranium in the CRDB or the Blending and Liquid Sampling (in addition, 48X

Area, verify that the stored cylinders containing enriched cylinders are not

uranium in are in a horizontal, co-planar (i.e., non.stacked), used at LES).

condition and that no other cylinder containing enriched

uranium is in movement in the associated area

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-2 (Table 3.7-4) Affected External Events and Fire Accident Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase la Production Phase

Operations (IPO) and lb 2

Flooding due to local intense precipitation of areas The CRDB is not The CRDB is not Applicable
containing UF6 process systems results in a UF6 release available, so there is available, so there is no

from process systems excluding the SBMs. no MAR in the MAR in the buildino.

EE-LP-CRDB BUNKER building. Therefore, Therefore, this accident
(T) (IROFS27c) Design feature of buildings containing UF6  this accident sequence has no

process systems for seismic, tornado, tornado missile, sequence has no consequences
high wind, roof snow load, and roof ponding and site consequences exceeding
flooding due to local intense precipitation, to ensure UF6 exceeding 10 CFR 70.61.AppIiable
process systems integrity 10 CFR 70.61.

Flooding due to local intense precipitation of areas
containing enriched uranic material results in a criticality
event excluding the SBMs. The CRDB is not The CRDB is not

available, so there is available, so there is no

- (IROFS27a) Design feature of buildings containing no MAR in the MAR in the buildinq.

EE-LP-CRDB BUNKER enriched uranic material for roof ponding and site building. Therefore, Therefore, this accident
(CR) flooding due to local intense precipitation, to ensure this accident sequence has no Applicable

associated building area sub criticality sequence has no consequences

consequences exceeding
• (IROFS27b) Design feature of buildings containing exceeding 10 CFR 70.61 .. ,pplicable

enriched uranic material for roof ponding and site 10 CFR 70.61.
flooding due to local intense precipitation, to ensure
associated building area sub criticality

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-2 (Table 3.7-4) Affected External Events and Fire Accident Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase la Production Phase

Operations (IPO) and lb 2

The CRDB is not The CRDB is not Applicable

Flooding due to local intense precipitation of areas Avai the available, so there is no
containing UF6 process systems and potential UF6 release MARlin the MAR in the building.
from process systems. this accident Therefore, this accident

sequence has no sequence has no
cosequencehs n

EE-LP-SBM-CRDB * (IROFS27e) design feature of buildings containing consequences consequences
SHEL conequecesexceedingqSHELL UF6 process systems for seismic, tornado, high exceeding 10 CFR 70.61.

wind, roof snow load, and roof ponding and site 10 CFR 70.61.
flooding due to local intense precipitation, to ensure
that a chemical release does not exceed the 10 CFR This Sequence is This Sequence is
70.61 performance requirements This Seqene applicable to the SBMapplicable to the for all phases.Appl!cab4c

SBM for all phases.

Excessive snow load on roofs containing UF6 process The CRDB is not
system leading to roof failure and UF6 release from available, so there is a be sthr is no
process systems no MAR in the available, so there is no

buildng. hereore, MAR in the building.

EE-SNOW-CRDB • (IROFS27c) Design feature of buildings for seismic, buidint Therefore, this accident Applicable
BUNKER tornado, tornado missile, high wind, roof snow load, sequence has no sequenes

and for roof ponding and site flooding due to local consequences exceedinq

intense precipitation, to ensure UF6 process exceeding 10 CFR 70.61.Aeedinbgo

systems integrity 10 CFR 70.61.

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-2 (Table 3.7-4) Affected External Events and Fire Accident Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase la Production Phase

Operations (IPO) and lb 2

The CRDB is not The CRDB is not Applicable

Excessive snow load on roofs containing UF6 process available, so there is available, so there is nono MAR in the
system leading to roof failure and UF6 release from buildin the MAR in the building.
process systems building. Therefor, Therefore, this accidentthis accidentsequence hasno seouence has no

EE-SNOW-SBM-CRDB (IROFS27e) design feature of buildings containing consequences exceedinc
SHELL UF6 process systems for seismic, tornado, high exceeding 10 CFR 70.61.wind, roof snow load, and roof ponding and site 10 CFR 70.61.

flooding due to local intense precipitation, to ensure
that a chemical release does not exceed the 10 CFR This Sequence is This Sequence is
70.61 performance requirements applicaalicble to the SBM

SBM for all phases.

Excessive tornado, tornado missile and high wind loads
leading to building failure at areas containing UF6 process The CRDB is not The CRDB is not
systems and potential UF6 release from process systems. available, so there is available, so there is no

EE-TORNADO, This excludes the SBMs. no MAR in the MAR in the building.
TORNADO MISSILE, & building. Therefore, Therefore, this accident Applicablethis accident sequence has no Apial

HIGH WIND-CRDB (IROFS27c) Design feature of buildings for seismic, sequence has no sequences
BUNKER tornado, tornado missile, high wind, roof snow load, consequences consequences

and for roof ponding and site flooding due to local exceeding 10ceRding
intense precipitation, to ensure UF6 process 10 CFR 70.61.
systems integrity

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-2 (Table 3.7-4) Affected External Events and Fire Accident Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase la Production Phase

Operations (IPO) and lb 2

The CRDB is not The CRDB is not Applicable

Excessive tornado and high wind loads leading to building available, so there isavailable, so there is nono MAR in the avialsthrisn
failure at areas containing UF6 process systems and MAR in the building.
potential UF 6 release from process systems. Therefore, Therefore, this accidentthis accidentpotential & release frosse nciehsnt sequence has no

EE-TORNADO & HIGH (IROFS27e) design feature of buildings containing sequence has no consequences
SHELL UF6 process systems for seismic, tornado, high exceeding 10cFRdi7.

wind, roof snow load, and roof ponding and site 10 CFR 70.61.
flooding due to local intense precipitation, to ensure
that a chemical release does not exceed the 10 CFR This Sequence is This Sequence is
70.61 performance requirements applicaalicble to the SBM

appliable o the for all phases. A-pl4Gei
SBM for all phases.

The CRDB is not
available, so there is available, so there is no
no MAR in theavialsthrisnnou Ring. Ther , MAR in the buildinq.

Excessive tornado and high wind loads leading to building buident Therefore, this accident
failure at areas containing UF6 process systems and this accident sequence has no

EE-TORNADO MISSILE potential UF6 release from process systems. sequence has no consequences
-SBM-CRDB SHELL & consequences exceedinq Applicable

BUNKER WORKER • (IROFS39d) preemptive worker evacuation for exceeding 10 CFR 70.61.
10 CFR 70.61.

tornados.
sSequence is This Sequence isThis Sqecis applicable to the SBM

applicable to the for all ohases. , , B- .

SBM for all phases.

Excessive tornado missile loads leading to failure and
impacts on UF6 process systems leading to UF6 release. Product Liquid Product Liquid Sampling

EE-TORNADO MISSILE S (IROFS28) provides protection of the autoclaves System (autoclave) is Applicable
- SBM-PUBLIC *(RF2)poieprtcinothatcavs (autoclave) is not not available.A~pp!ecb~eagainst the tornado missile loads and containment of available.

uranic material within the autoclaves (i.e. no release

from the cylinders in the autoclaves)

LBDCR-
10-0096

ISA Summary Page 4.1-25 Revision 18
ISA Summary Page 4.1-25 Revision 18



4.1 Accident Sequence /I ROFS Differences

Table 4.1-2 (Table 3.7-4) Affected External Events and Fire Accident Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase la Production Phase

Operations (IPO) and lb 2

Excessive seismic motion imposed on CRDB Applicable
supersturcture, beyond normal building code design The CRDB is not
could lead to building collapse, breaching of UF 6  abl ise The CRDB is not
cylinders, or damage to the Bunkered Area, and no MAR in the available, so there is no

EE-SEISMIC-CRDB ultimately a UF 6 release. building. Therefore, Therefore, this accident
this accident

SHELL • (IROFS27e) design feature of buildings containing sequence has no sequence has noconsequences
UF6 process systems for seismic, tornado, high consequences exceedincq
wind, roof snow load, and roof ponding and site exceeding 10 CFR 70.61 .eAppidibng
flooding due to local intense precipitation, to ensure 10 CFR 70.61.

that a chemical release does not exceed the 10 CFR
70.61 performance requirements

Excessive seismic motion imposed on CRDB
Bunkered Area, beyond normal building code design
could lead to building collapse, breaching of UF 6  The CRDB is not The CRDB is not
cylinders, or other uranic material storate Avai the available, so there is no
containers, damage to systems and interior IROFS, noiARin the MAR in the building.

EE-SEISMIC-CRDB and ultimately a UF6 release. buidnt Therefore, this accident Applicable
BUNKER sequence has no sequence has nosequenceqhascno

(IROFS27c) Design feature of buildings for seismic, consequences consequences

tornado, tornado missile, high wind, roof snow load, exceeding 10 CeR 70.61 .App!cbIc

and for roof ponding and site flooding due to local 10 CFR 70.61.

intense precipitation, to ensure UF6 process
systems integrity

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-2 (Table 3.7-4) Affected External Events and Fire Accident Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase la Production Phase

Operations (IPO) and lb 2

This Accident This Accident Sequence Applicable
Sequence is is applicable to the SBM
applicable to the for all phases.
SBM for all phases.

A seismic event leads to building failure and impacts on Reqarding IROFS28:
centrifuges, piping, and autoclaves leading to UF6 release. Regarding IROFS28: The autoclave is not

EE-SEISMIC-SBM The autoclave is not available: therefore,
(IROFS28) provides protection of the autoclaves available; therefore, there is no hazard due to

IROFS28 only against the tornado missile loads and containment of there is no hazard the autoclave so
uranic material within the autoclaves (i.e. no release due to the autoclave IROFS28 is not required.
from the cylinders in the autoclaves) so IROFS28 is not IROFS27e and IROFS41

required. IROFS27e are required to ensure
and IROFS41 are no consequences
required to ensure no exceedinq 10 CFR
consequences 70.61 .AUppakble
exceeding 10 CFR
70.61.

Fire in the general CRDB Area

(IROFS35) Automatic closure of fire-rated barrier
opening protectives (e.g., doors, dampers,
penetration seals) to ensure the integrity of area fire The CRDB is not The CRDB is not
barriers prevents fires from propagating into areas available, so there is available, so there is no

containing uranic material, no MAR in the MAR in the buildino.
building. Therefore, TheRefore this acciding.

FF6-1 Barriers and protectives will be closed or self-closing this accident Therefore, this accident Applicable
sequence has no

(e.g. utilizing fusible links), sequence has no consequences

consequences exceedincq

(IROFS36a) Administratively limit transient exceeding 10 CFR 70.61 .Appli.abI
combustible loading in area of concern and adjacent 10 CFR 70.61.
areas to ensure integrity of uranic material
components/containers and limit the quantity of
uranic material at risk to ensure consequences to the
public are low.

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-2 (Table 3.7-4) Affected External Events and Fire Accident Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase la Production Phase

Operations (IPO) and lb 2

Fire involving excessive transient combustibles within the The CRDB is not The CRDB is not Applicable
area resulting in a release of UF6. available, so there is a be sthr is no

no MAR in the available, so there is no
noR MARhe inldthe

- (IROFS36a) Administratively limit transient building. Therefore, MAR in the building.

FF6-2 combustible loading in area containing uranic this accident seuence has no

material and adjacent areas to ensure integrity of sequence has no sequences

uranic material components/containers and limit the consequences exceedinq

quantity of uranic material at risk to ensure exceeding 10 CFR 70.61e.,Appinbge

consequences to the public are low. 10 CFR 70.61.

The ventilated room
is not completed. A

Fire propogating into the area resulting in a release of Ventilated Storage
UF6. Room is constructed

in the UF6 Handling
* (IROFS35) Automatic closure of fire-rated barrier Area for storage of

opening protectives (e.g., doors, dampers, contaminated
penetration seals) to ensure the integrity of area fire material until the
barriers prevents fires from propagating into areas Ventilated Room is
containing uranic material, complete.

FF24-1 Operations
Barriers and protectives will be closed or self-closing conducted in the Applicable Applicable
(e.g. utilizing fusible links), ventilated room

(other than storage)
(IROFS36a) Administratively limit transient is not conducted in
combustible loading in area of concern and adjacent the Ventilated
areas to ensure integrity of uranic material Storage Room.
components/containers and limit the quantity of Therefore, this
uranic material at risk to ensure consequences to the accident sequence
public are low. has no

consequences
exceeding
10 CFR 70.61.

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-2 (Table 3.7-4) Affected External Events and Fire Accident Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase la Production Phase

Operations (IPO) and lb 2

The ventilated room Applicable
is not completed. A
Ventilated Storage The ventilated room is
Room is constructed not completed. A
in the UF6 Handling Ventilated Storage
Area for storage of Room is constructed in
contaminated the UF6 Handling Area

Fire involving excessive transient combustibles within the material until the for storage of
area that could result in a release of the uranium inventory Ventilated Room is contaminated material

complete. until the Ventilated
Operations Room is complete.

FF25-1 (IROFS36d) Administratively limit transient conducted in the Operations conducted incombustible loading in areas containing uranic ventilated room the ventilated room
material and adjacent areas to ensure integrity of (other than storage) (other than storage) is
uranic material components/containers and limit the is not conducted in not conducted in the
quantity of uranic material at risk the Ventilated Ventilated Storage

Storage Room. Room. Therefore, this
Therefore, this accident sequence has
accident sequence no consequences
has no exceeding
consequences 10 CFR 70.61 .Appliable
exceeding
10 CFR 70.61.

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-2 (Table 3.7-4) Affected External Events and Fire Accident Descriptions
Justification

Accident Sequence Description and Applicable IROFS Initial Plant Production Phase la Production Phase

Operations (IPO) and lb 2

The ventilated room Applicable 10-0096
is not completed. A
Ventilated Storage The ventilated room is
Room is constructed not completed. A
in the UF6 Handling Ventilated Storage
Area for storage of Room is constructed in

Fire involving excessive transient combustibles within the contaminated the UF6 Handling Area
area resulting in a release of UF6. material until the for storage of

Ventilated Room is contaminated material

(IROFS36d) Administratively limit transient complete. until the Ventilated
combustible loading in areas containing uranic Operations Room is complete.

FF25-2 combsteriale a adjacet areas toensiinteguranity conducted in the Operations conducted inmaterial and adjacent areas to ensure integrity of ventilated room the ventilated room
uranic material components/containers and limit the (other than storage) (other than storage) is
quantity of uranic material at risk is not conducted in not conducted in the

the Ventilated Ventilated Storage
Storage Room. Room. Therefore, this
Therefore, this accident sequence has
accident sequence no consequences
has no exceeding
consequences 10 CFR 70.61 .Applieable
exceeding
10 CFR 70.61.

Firo invoeving oxco~c,-o troanient combutiblcs on the
U13C Storage Pad (failuro of IROFS36o: administrFate Yel!

!mit transient combustiblo loading on the UBC Storage
Pad to ensure cylinder intogriý'. The IBG Ste~aee

Pad lyfil ne4-be
-(lORFS36e) Adminictratiyoly limit transiont Gcombustiblo oporational fer the ha~

loading en the UBCG S-terago Pad to encuro cylindor duration of !PQ.
.n......Y. v.o• ,..ith aR fel capacity limit of loss
than 280 L (7-4 gal) and mnaintaining storago pad

drieff to cncuroe no ox~esGivo fuol peoling.
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4.1 Accident Sequence J IROFS Differences

Firo in a constru-ction site preparations Vohicle lcoated noar Appli.able
tha UIBJ Storago Pad resulting from. an impact Or failure of an
item construction vohiclo (e.g., rupturod fuol In.e, electrical
sheT).

e(IRO•FS5rOa) Administratively co.t.rol proximity of sito Pad Cr-^tuction is
proparations vchicles around tho UBC Storage Pad to not complete and no ^ppi;•al^
provont a fire fromR an imnpact with UBGs resulting in a cylindern are storod
relees....-Ug. I 'there for the duration

o(IROFS6Oh) Admini÷stratively contro÷l proximity of site
preparations vehicos around the UBC Storage Pad to
prevent a fire from.. an im ÷,pact with UBC ireulting in a
Felease-ef-UF6 -.

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-3 (Table 3.8-1) Affected IROFS
Justification

Affected AccidentSequence Initial Plant Production

Operations (IPO) Phase 1a and lb

Product Blending
Automatic trip of defrost heater and fan on high Product Blending and and Sampling

IROFS1 PB2-1 air return temperature to ensure cylinder Sampling System not System not available Applicable
integrity (Product Blending) available, in Production Phase

la.Appkcble

Product Blending Applicable
Automatic trip of defrost heater and fan on high Product Blending and and Sampling

IROFS2 PB2-1 station internal air temperature to ensure Sampling System not System not available
cylinder integrity (Product Blending) available. in Production Phase

la.App!ecabo

Product Blending
PB3-3 Product Blending and and Sampling

Automatic trip of the vacuum pump on carbon Sampling System not System not available
IROFS3 VRI-1 trap high weight (Blending and Sampling Vent available, in Production Phase ApplicableSubsystem, Ventilated Room Cylinder Pressure la__

Test & Pump Out Rig) Ventilated Room not
VR1-5 available. Ventilated Room not

available.Applicable

Product BlendingAutomatic trip of station heaters on high station Product Blending and and Sampling

IROFS4 PB1-1 internal air temperature to ensure cylinder Sampling System not System not available Applicableintegrity (independent and diverse from available, in Production Phase
IROFS5) aienPruoPe

Product Blending
Automatic trip of station heaters on high station Product Blending and and Samplinq
internal air temperature to ensure cylinder P lng Sse not Smpno

IROFS5 P13I-1 integrity (independent and diverse from Sampling System not System not available Applicable
IROFS4) available. in Production Phase

la.App!!cablO

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-3 (Table 3.8-1) Affected IROFS
Justification

IROFS Affected Accident Description
Sequence Initial Plant Production

Operations (IPO) Phase Ia and lb

PB4-1 Product Liquid
Design feature to maintain Product Liquid Product Liquid Sampling System is

IROFS10 PB4-3 Sampling Autoclave leak tight integrity Sampling System is not available in Applicable
not available. Production Phase

PB4-4 la.,pp4iable

Product Liquid
Prodct LquidSamplin~q System is

ROES11 PB4-2 Automatic trip of the autoclave heater and fan Product Liquid SamplingSystemi
on autoclave high internal air temperature Sampling System is not available in Applicable

not available. Production Phase
La.Apoeab~e

Product Liquid Applicable

IROFS12 P84-2 Automatic trip of the autoclave heater and fan Product Liquid Sampling System is
on autoclave high internal air pressure Sampling System is not available in

not available. Production Phase
la.,App!cabe

PFPE Oil Recovery PFPE Oil Recovery
FRI-1 System is not System is not

available, available.

FR2-1 Administratively restrict proximity of vessels in
non-designed locations containing enriched Decontamination Decontamination

DS1-1 uranic material by verifying the use of a Workshop is not Workshop is not
safe.by.design transfer frame prior to movement available, available.
of the associated waste container containing Applicable

IROFS14a DS2-1 enriched uranic material. Solid Waste Solid Waste
Collection Room is Collection Room is

DS3-1 (IROFS14a is applicable to new accident not available, not available.
sequence TVR1-2, See Tables 4-4 and 4-5

SWI-11 below.) Liquid Effluent Liquid Effluent
Collection and Collection and

LW1-2 Treatment System is Treatment System is
not available, not available.

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-3 (Table 3.8-1) Affected IROFS
Justification

Affected Accident
Sequence Initial Plant Production

Operations (IPO) Phase la and lb

PFPE Oil Recovery PFPE Oil Recovery Applicable
FR1-2 System is not System is not

available, available.
FR2-2 Administratively restrict proximity of vessels in Decontamination Decontamination

non-designed locations containing enriched Workshop is not Workshop is not
DS1-2 uranic material by verifying, prior to moving a available, available.

waste container enriched uranium materials
IROFS14b DS2-2 within 180 cm of the associated storage array. Solid WasteSolidWasteSolid Waste

Collection Room is Collection Room is
DS3-2 (IROFS14b is applicable to new accident

sequence TVR1-3, See Tables 4-4 and 4-5 not available, not available.

SW1-2 below.) Liquid Effluent Liquid Effluent

Collection and Collection and
LWl-3 Treatment System is Treatment System is

not available, not available.

PT3-5 is specific to PT3-5 is specific to
washing flex hoses, washing flex hoses,
emptying carbon emptying carbon

Administratively restrict an independent traps, draining oil traps, draining oil
parmeteraof the criticality sequence to ensure from product pumps, from product pumps,parameter ofigurationliy seventing and scraping and scraping
subcritical configuration by preventing breakdown materials breakdown materials Apial

IRFOS15 PT3-5 additional transfer of enriched uranic material to from product pump from product pump Applicable
another container if that container contains irnl None of irnl None of
enriched uranic material and is a non-safe-by- these these
design container, decontamination decontamination

activities will be activities will be
conducted during conducted during
IPO. Production Phase 1.

LBDCR-
10-0096
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4.1 Accident Sequence I IROFS Differences

Table 4.1-3 (Table 3.8-1) Affected IROFS
Justification

IROFS Affected Accident Description Initial Plant ProductionSequenceProduction Phase 2
Operations (IPO) Phase Ia and lb

Administratively limit moderator mass (oil and andcProduct Blending Applicable

water) in cylinders containing enriched uranic Product Blending and Sampling
IROFS16a PB2-2 material by limiting cylinder vapor psuraic Sampling System not System not availabletopressure prior available, in Production Phaseto introducing product la.Appliab4e

DS1-3
DS2.3 Decontamination Decontamination

Workshop is not Workshop is not

LW1-1 Administratively limit the calculated tank uranic available, available.

IROFS19a mass inventory using bookkeeping procedures Applicableto determine calculated tank uranic mass Liquid Effluent Liquid Effluent
LW2-1 inventory prior to transfer Collection and Collection and

Treatment System is Treatment System is
LW3-1 not available, not available.

LW5-1

DS1-3

DS2-3 Decontamination Decontamination
Workshop is not Workshop is not

LWl-1 Administratively limit measured tank uranic available, available.
IROFS19c mass inventory to ensure a subcritical mass by ApplicableLRFS9 performing independent sampling and Liquid Effluent Liquid EffluentLW2-1 measurement independent of IROFS 19d Collection and Collection and

Treatment System is Treatment System is

LW3-1 not available, not available.

LW5-1

LBDCR-
10-0096

ISA Summary Page 4.1-36 Revision 18
ISA Summary Page 4.1-36 Revision 18



4.1 Accident Sequence / I ROFS Differences

Table 4.1-3 (Table 3.8-1) Affected IROFS
Justification

Affected Accident
Sequence Description Initial Plant Production

Operations (IPO) Phase la and lb

DS1-3 Applicable

DS2.3 Decontamination Decontamination
Workshop is not Workshop is not

LW1-1 Administratively limit measured tank uranic available, available.
mass inventory to ensure a subcritical mass by
performing independent sampling and Liquid Effluent Liquid EffluentLW2-1 measurement independent of IROFS19c Collection and Collection and

Treatment System is Treatment System is
LW3-1 not available, not available.

LW5-1

Automatic isolation of cold trap on cold trap Sub-Sampling Sub-Sampling
CL3-1 Autemperature System is not System is not Applicablehigh temperature available. available.A.p..able

VR1-1 Ventilated Room not Ventilated Room not
available, available.

Automatic trip of the CRDB GEVS on 235U
VR1-2 selective high-high gamma Sub-Sampling Sub-Samplingi Applicable

CL3-1 System is not System is not
available. available.,Appieable

VR1I-2 Automatic trip of the vacuum pump on carbon Ventilated Room not Ventilated Room not Applicabletrap high temperature available. available.AppIcAabe

Administrative use of personnel respiratory
protection when performing positive pressure Ventilated Room not Ventilated Room not

VR1-3 testing of a UF6 cylinder after Applicable
repair/replacement of a leaking cylinder available. available.App!ecb~e
component

LBDCR-
10-0096
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4.1 Accident Sequence /I ROFS Differences

Table 4.1-3 (Table 3.8-1) Affected IROFS
Justification

Affected AccidentSequence Initial Plant Production

Operations (IPO) Phase la and lb

IROF VR2-1 Administrative use of personnel respiratory Ventilated Room not Ventilated Room not Applicable

VR2I2 protection available. available.App4.•ab4c

Administrative establishment of airflow away Ventilated Room not Ventilated Room not Applicablefrom the worker available. available.Applieabae

CL3-2 Chemistry Lab Chemistry Lab

IROFS24b Administrative establishment of air flow away (Sub-Sampling (Sub-Sampling Applicable
CL3-3 from the worker System) is not System) is not

available. available.A~pplGab~e

Design feature of buildings containing enriched
IROFS27a EE-LP-CRDB uranic material for roof ponding and site CRDB is not CRDB is notBUNKER flooding due to local intense precipitation, to available. available.A..,a, Appicbl

ensure associated building area sub criticality

Design feature of buildings containing enriched

IROFS27b EE-LP-CRDB uranic material for roof ponding and site CRDB is not CRDB is not ApplicableBUNKER flooding due to local intense precipitation, to available. available.A^Gae Apa
ensure associated building area sub criticality

EE-LP-CRDB
BUNKER

EE-SNOW-CRDB Design feature of buildings containing UF6
process systems for seismic, tornado, tornado
missile, high wind, roof snow load, and roof CRDB is not CRDB is not

IROFS27c EE-TORNADO, ponding and site flooding due to local intense available. available.A.. abe Appicbl
TORNADO MISSILE, precipitation, to ensure UF6 process systems& HIGH WIND-CRDB inert

BUNKER integrity

EE-SEISMIC-CRDB
BUNKER

LBDCR-
10-0096
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4.1 Accident Sequence I IROFS Differences

Table 4.1-3 (Table 3.8-1) Affected IROFS
Justification

Affected Accident
Sequence Initial Plant Production

Operations (IPO) Phase la and lb

EE-SNOW-SBM-CRDB Applicable
SHELL

EE-LP-SBM-CRDB Design feature of SBMs and CRDB
SHELL superstructure (not inculding the Bunkered CRDB is not CRDB is not

Area) for seismic, tornado, high wind, roof snow available, available.
IROFS27e load, roof ponding and site flooding due to localEE-TORNADO & HIGH intense precipitation, to ensure a chemical This IROFS applies to This IROFS aplls

WIND-SBM-CRDB Irelease does not exceed the 10 CFR 70.61 the SBM for all to the SBM for all
SHELL performance requirements. phases. phases.Apploeable

EE-SEISMIC-CRDB
SHELL

Design feature to maintain Product Liquid
Sampling Autoclave leak tight integrity. Product Liquid

Product Liquid Sampling System is
EE-SEISMIC-SBM Note: IROFS28 is required to enable EE- Sampling System is not available.

SEISMIC-SBM to meet the performance not available.IROFS28 EE-TORNADO- requirements of 10 CFR 70.61. IROFS28 only Autoclaves is not Applicable

MISSILE-SBM-PUBLIC protects the autoclaves. While the autoclaves Autoclaves is not available forare not installed and operable, then the hazard available. Production Phase
IROFS28 is preventing does not exist. The ^appkb^
performance requirements of 10 CFR 70.61
continue to be met.

Ventilated Room not
Ventilated Room not available.Administratively limit hydrocarbon oil available.

IROFS30a PB2-6 (moderator mass) to ensure moderation control Product Blending Applicableassumptions are maintained by controlling the Product Blending and and Sampling
type of oil used in process vacuum pumps Sampling System not System not available

available. in Production Phase
ja.,pp- ab.e

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-3 (Table 3.8-1) Affected IROFS
Justification

Affected Accident DescriptionSequence Initial Plant Production

Operations (IPO) Phase Ia and lb

Applicable
Ventilated Room not

Ventilated Room not available.
Administratively verify, through testing prior to available.

IROFS30b PB2-6 addition of oil, that process vacuum pump oil is Product Blending
not hydrocarbon oil Product Blending and and Sampling

Sampling System not System not available
available, in Production Phase

la.,Appeb

Ventilated Room not
Ventilated Room not available.

Administratively verify, through testing after available.
IROFS30c PB2-6 addition of oil, that process vacuum pump oil is Product Blending Applicable

not hydrocarbon oil Product Blending and and Samplingq
Sampling System not System not available
available, in Production Phase

laA~,pp!eaW

Administratively limit ZJýU mass in non-safe-by-
design solid waste containers to ensure
subcriticality by performing independentsampling andbassay analysg (independent o This operation is not This operation is notsam pling and assay analysis (independent of co d te as heon u ed st eIROS3a V2- IOFS1 ).conducted as the conducted as the

IROFS31a VR2-7 IROFS31b). ventilated room is not ventilated room is not Applicable

(IROFS31a is applicable to transitional accident available. available.Appkable
sequence TVRI-1, See Tables 4-4 and 4-5
below.)

LBDCR-
10-0096
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4.1 Accident Sequence!/ IROFS Differences

Table 4.1-3 (Table 3.8-1) Affected IROFS
4.1 Accident Sequence / IROFS Differences

Justification
Affected Accident

Sequence Descril

Administratively limit zJýU mass in non-safe-by-
design solid waste containers to ensure
subcriticality by performing independent
sampling and assay analysis (independent of
IROFS31ia).VR2-7

This operation is not
conducted as the
ventilated room is not
available.

This operation is not
conducted as the
ventilated room is not
available.AIpp4Gacb(IROFS31b is applicable to transitional accident

sequence TVRI-1, See Tables 4-4 and 4-5
below.) LBDCR-

10-0096
Administratively limit ..U mass in non-safe-by-
design solid waste containers to ensure
subcriticality using bookkeeping procedures. This operation is not This operation is notconducted as the conducted as theVR2-7 ventilated room is not ventilated room is not Applicable
(IROFS31c is applicable to transitional accident available. available.dA prmisbno

sequence TVRI-1, See Tables 4-4 and 4-5

below.)

CRDB not available CRDB not available
Fire barriers and automatic closure of fire-rated ApplicableFF6-1 barriers opening protectives Ventilated Room not Ventilated Room notFF24-i available. available.AppIiecble

Administratively limit transient combustible
loading in areas containing uranic material and
adjacent areas to ensure integrity of uranic CRDB not available , ^o plialFF6-i material components/containers and limit the available.A. abte Appicb

FF6-2 quantity of uranic material at risk to ensure

consequences to the public are low.
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4.1 Accident Sequence / IROFS Differences

Table 4.1-3 (Table 3.8-1) Affected IROFS
Justification

IROFS Affected Accident DescriptionSequence Initial Plant Production
Operations (IPO) Phase la and lb

Administratively limit transient combustible

FF24-1 loading in areas containing uranic material and
adjacent areas to ensure integrity of uranic Ventilated Room not Ventilated Room notIROFS36d FF25-2 material components/containers and limit the available. available.Ap4Geab4e Applicable
quantity of uranic material at risk to ensure

consequences to the public are low.

Admin~itratively limit transi-nt combu.tiblo US18 ApplSitagaPle
IROF22e loading on the UBC Starago Pad to ensuroe .... a.bl Ap....^ bl,

Product Liquid Applicable
Administratively limit the cylinder fill mass by Product Liquid Samplina System is

verifying cylinder weight is within specified Sampling System is not available in
IROFS38 PB2-4 trending limits once per shift during filling of the not available in

cylinder not available. Production Phase
la.,AppR!cblee

This IROFS is This IROFS is
EE-TORNADO Administratively limit exposure by requiring applicable to the SBM applicable to the

IROFS39d MISSILE - SBM - worker action to evacuate area(s) of concern to for all phases. SBM for all phases. Applicable
CRDB SHELL & ensure worker consequences of inhalation of

BUNKER WORKER uranic material and HF are low. CRDB not
(T) CRDB not available availableApp^,eale

Product Liquid
Administratively limit the cylinder fill mass prior Product Liquid Sampling System is

IROFS42 PB4-4 to placement and heating Sampling System is not available in Applicable
not available. Production Phase

la.App!ecble

Chemistry Lab
IROFS43 CL33 Automatic trip of UF6 sub-sampling unit hotbox (Sub-Sampling Applicable Applicable

heater or high hotbox internal temperature System) is not
available.

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-3 (Table 3.8-1) Affected IROFS
Justification

IROFS Affected Accident DescriptionSequence Initial Plant Production
Operations (IPO) Phase la and lb

Prior to moving a cylinder containing enriched
uranium in the CRDB or the Blending and The CRDB and

PB1.3 Liquid Sampling Area, verify that the stored The CRDB and Product Liquid

IROFS45 cylinders containing enriched uranium in are in Product Liquid Sampling System isRDI-1 a horizontal, co-planar (i.e., non-stacked), Sampling System is not available incondition and that no other cylinder containing not available. Production Phase
enriched uranium is in movement in the1 a.^Ap,. ab.e
associated area

Chemistry Lab Chemistry Lab Applicable

IROFS46 CL3_2 Administrative verification that product samples (Sub-Sampling (Sub-Sampling
are in a solid state, prior to transfer System) is not System) is not

available. available.ApI4.ab. e

Cylinders are stored
in the Stations.Cylinders are stored inther Sations.

Flow restriction to ensure, in the event of a in the Stations There e are no
IROFS47a PB3-3 postulated release, worker consequences of blending operations Applicable

inhalation of uranic material and HF are low are no blending conducted in
operations conducted. Production Phase

IROFS47b VR1-5 Flow restriction to ensure worker consequences Ventilated Room not Applicable Applicableof inhalation of uranic material and HF are low available.

Administratively control pFroiditY Of Site
pr..... .eparation Vohi...... ,arund th Ut C Storago UBO Stoage Pd is
Pad to pro-ent a firo from an impact Wi'ith UBCc net "ac .ilab"e
roculting in a roloao f F-

LBDCR-
10-0096
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4.1 Accident Sequence / IROFS Differences

Table 4.1-3 (Table 3.8-1) Affected IROFS
Justification

IROFS Affected Accident Description OpeatonFSPO PasescadrbiroucioiPasSequence Initial Plant ProductionOperations (IPO) Phase Ila and Ilb

IROFSC21
MR3-1

MR3-2

Flow restriction to ensure in the event of a
release that worker consequences of inhalation

The Pressure
Transducer Calibration
Rig is limited to use in
non UF6 contamination
systems during Initial
Plant Operations

The Pressure
Transducer
Calibration Rig is
limited to use in non
UF6 contamination
systems during
Production Phase 1

LBDCR-
10-0096

Applicable

of uranic material and HF are low.

ISA Summary Page 4.1-44 Revision 18
ISA Summary Page 4.1-44 Revision 18



4.1 Accident Sequence / IROFS Differences

Table 4.1-5 Transitional Accident Sequence Descriptions
Accident Identifier: -TVR1-1

The initiating event allows the accumulation of sufficient uranic mass to cause criticality in a contatiner. The initial condition isthe operator would
transfer material containing enriched uranic material to a non-safe-by design containers and fails to control the uranic matter in the container, (i.e.,
failure of IROFS31a: administratively linit 2 35 U mass in non-safe-by-design containers to ensure sub criticality by performing independent sampling LBDCR-

and analysis). 10-0096

For the uncontrolled accident sequence, sufficient uranium mass accumulates in the container through transfer of material containg enriched
uranic material from any source. A criticality event is assumed to result for this accident sequence. A criticality event is assumed to result in a
high consequence to the worker and public.

For the controlled accident sequence, the preventive measures are: (1) administratively limit 235U mass in non-safe-by-design containers to ensure
a subcritical mass (IROFS31 b, i.e., by independent sample and assay analysis to determine 23 5 U mass prior to tranferring and bulk storing
enriched uranic material in containers) and (2) administratively limit the calculated 235U mass waste storage to ensure a subcritical mass
(IROFS31c, i.e., using bookkeeping procedures to determine the 235U mass prior to transferring and bulk storing enriched uranic material in
containers). For each preventive measure, if the acceptance criterion is not met, the transfer of enriched uranic material shall not be initiated.

The frequency index number for the initiating event (IROFS31a)was determined to be (-1). This frequency probability index corresponds to a
failure of redundant IROFS per NUREG-1520.

A failure probability index of (-2) was selected for IROFS31b. This corresponds to an administrative IROFS for planned routine operation per
NUREG-1520.

A failure probability index of (-2) was selected for IROFS31c. This corresponds to an administrative IROFS for planned routine operation per
NUREG-1520.

ISA Summary Page 4.1-47 Revision 18
ISA Summary Page 4.1-47 Revision 18



4.1 Accident Sequence / IROFS Differences

Table 4.1-5 Transitional Accident Sequence Descriptions

Accident Identifier: TVR1-2

The accident sequence is the combination of numerous conditions assumed to lead to a criticality in a container being transported. This
description of this sequence is the following:

(1) The fissile material in the container and interacting components would be auranyl fluoride/water mixture at an H/U atomic ration near optimum
moderation,

(2) The container, as well as other interacting components, would be nearly or completely filled with the above material at a high enough
enrichment to achieve a configuration favorable for criticality (Urenco European experience is that less than 10% of container enrichment is at
product enrichment levels), and

(3) The container would have to interact (i.e., proximity limit not maintained) with greater than one component containing fissile material, as
interaction of the container and one other component is subcritical.

The movement of containers with uranic material is part of normal operations; the abnormal operating conition pertaining to the container concerns
the assumption that the container and interacting component are filled with product UFc breakdown material at optimum moderation conditions.
This would be extremely unlikely for a single container and even more unlikely for more than one component.

For the uncontrolled accident sequence, conditions (1) through (3) above must be met to result in a potential criticality event. Fore this accident
sequencea criticality event was assumed. A criticality even is assumed to result in a high consequence to the worker and public. LBDCR-

' 10-0096

For the controlled accident sequence, the preventive measure is to administratively restrict proximity of vessels in non-designed locations
containing enriched uranic material to ensure subcritical configuration bv verifying the use of a safe-bv-design transfer frame prior to movement of
the associated container containing enriched uranic material (IROFS14a). If the acceptance criteria is not met, then the associated container
containing enriched uranic material shall not be moved.

The frequency index number for the initiating event was determined to be (-2). The NUREG-1 520 criteria - no failures of this type in this facility in
30 vrs - applies. This failure frequency index was selected based on evidence from history of similarly designed Urenco European plants, which
have a combined Plant history of areater than 30 vrs. and have not had a failure of this tvne.

A failure probability index of (-3) was selected for IROFS14a. This corresponds to an enhanced administrative IROFS per NUREG-1520.
IROFS14a is enhanced bv requiring independent verification of the IROFS safety function. The IROFS iustification for enhanced administrative
control is discussed in Section 3.8.3.
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4.1 Accident Sequence / IROFS Differences

Table 4.1-5 Transitional Accident Sequence Descriptions

Accident Identifier: TVR1-3

The accident sequence is the combination of numerous conditions assumed to lead to a criticality in a container beinq stored. This description of
this sequence is the following:

(1) The fissile material in the container and interacting components, would be a uranvl fluoride/water mixture at an HIU atomic ratio near optimum
moderation,

(2) The container, as well as other interacting components, would be nearly or completely filled with the above material at a high enough
enrichment to achieve a configuration favorable for criticality (Urenco European experience is that less than 10% of container enrichment is at
product enrichment levels), and

(3) The container would have to interact (i.e., proximity limit not maintained) with greater than one component containing fissile material, as LBDCR-
interaction of the container and one other component is subcritical. 10-0096

For the uncontrolled accident sequence, conditions (1) through (3) above, above must be met to result in a potential criticality event. For this
accident sequence, a criticality event was assumed. A criticality event is assumed to result in a high consequence to the worker and public.

For the controlled accident sequence, the preventive measure is administratively restrict proximity of vessels in non-designed locations containing
enriched uranic material to ensure subcritical configuration by verifying, prior to moving a container containing enriched uranic material within 180
cm of the associated storage array, associated storage array condition is acceptable for storage of the container and no component containing
enriched uranic material is in movement in the designated area (IROFS14b). If the acceptance criteria are not met, then the associated container
shall not be moved.

The frequency index number for the initiating event was determined to be (-2). The NUREG-1 520 criteria - no failures of this type in this facility in
30 vrs - applies. This failure frequency index was selected based on evidence from history of similarly designed Urenco European plants, which
have a combined plant history of greater than 30 vrs. and have not had a failure of this tvye.

A failure probability index of (-3) was selected for IROFS14b. This corresponds to an enhanced administrative IROFS per NUREG-1520.
IROFS14b is enhanced bv requiring independent verification of the IROFS safety function. The IROFS justification for enhanced administrative
control is discussed in Section 3.8.3.
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Summary of Changes for Revision 17

Issue / Date Change Description of Change

17a LBDCR-10-0089 Accident sequence OC2-1 vehicle's maxium weight and speed

08-12-10 08-04-10 CC-EG-2010-0279; 70.72= 2010-0517

Editorial and administrative changes. These were revisedbased upon several CRs

08-26-10 CC-EG-2010-0288; 70.72 = 2010-0560

17b Introduce full feed cylinder & clean/empty product cylinder on

LBDCR-10-0093 UBC storage pad; change crane type; removes vehicle crash

09-14-10 09-12-10 barriers & replace with IROFS36e, 50a, 50h

CC-EG-2008-0504 rev 2; 70.72 = 2010-0592

LBDCR-10-0096 Phased Operations - Production Phase la and lb

09-12-10 CC-OP-2010-0007; 70.72 = 2010-0593

LBDCR-10-0097 Change the pump number from "Leybold WS251" to "Leybold

WSU251".

17c 09-20-10 CC-EG-2010-0325; 70.72 = 2010-0609

10-13-10
LBDCR-10-0098 Add Mobile Maintenance Rig

09-20-10 CC-EG-2010-0194; 70.72 = 2010-0610

18 Submittal to NRC for non substantial changes previously
N/A approved by LES10-25-10aprvdbLE
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1~ 4.
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1.0 Purpose

1.0 PURPOSE

The purpose of this document, the National Enrichment Facility (NEF) Integrated Safety
Analysis (ISA) Summary, is to provide a synopsis of the results of the NEF ISA, including the
information specified in 10 CFR 70.65(b) (CFR, 2003a). An ISA identifies potential accident
sequences in facility operations, designates items relied on for safety (IROFS) to either prevent
such accidents or mitigate their consequences to an acceptable level, and describes
management measures to provide reasonable assurance of the availability and reliability of
IROFS. The NEF ISA Summary principally differs from the NEF ISA by focusing on higher risk
accident sequences with consequences that could exceed the performance criteria of 10 CFR
70.61 (CFR, 2003b).
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1.0 Purpose

1.0.1 References

CFR, 2003a. Title 10, Code of Federal Regulations, Section 70.65, Additional content of
applications, 2003.

CFR, 2003b. Title 10, Code of Federal Regulations, Section 70.61, Performance requirements,
2003.
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2.0 Scope

2.0 SCOPE

The following information, as a minimum, is included in the National Enrichment Facility (NEF)
Integrated Safety Analysis (ISA) Summary.

1. A general description of the site with emphasis on those factors that could affect safety
(e.g., meteorology, seismology).

2. A general description of the facility with emphasis on those areas that could affect safety,
including an identification of the controlled area boundaries.

3. A description of each process analyzed in the ISA, the hazards that were identified in the
ISA, and a general description of the types of accident sequences.

4. Information that demonstrates compliance with the performance requirements of
10 CFR 70.61 (CFR, 2003a), including a description of the management measures, the
requirements for criticality monitoring and alarms in 10 CFR 70.24 (CFR, 2003b), and the
requirements of 10 CFR 70.64 (CFR, 2003c).

5. A description of the team, qualifications, and the methods used to perform the ISA.

6. A list briefly describing each item relied on for safety in sufficient detail to understand their
functions in relation to the performance requirements of 10 CFR 70.61 (CFR, 2003a).

7. A description of the proposed quantitative standards used to assess the consequences to
an individual from acute chemical exposure to licensed material or chemicals produced from
licensed materials which are on-site, or expected to be on-site.

8. A descriptive list that identifies all items relied on for safety that are the sole item preventing
or mitigating an accident sequence that exceeds the performance requirements of
10 CFR 70.61 (CFR, 2003a).

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

2.0.1 References

CFR, 2003a. Title 10, Code of Federal Regulations, Section 70.61, Performance requirements,
2003.

CFR, 2003b. Title 10, Code of Federal Regulations, Section 70.24, Criticality accident
requirements, 2003.

CFR, 2003c. Title 10, Code of Federal Regulations, Section 70.64, Requirements for new
facilities or new processes at existing facilities, 2003.
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Applicable Requirements / Guidance

3.0 APPLICABLE REQUIREMENTS / GUIDANCE

3.0.1 Regulatory RequirementslGuidance

The requirement to prepare and submit an Integrated Safety Analysis (ISA) Summary for
Nuclear Regulatory Commission (NRC) approval is stated in 10 CFR 70.65(b) (CFR, 2003a).
10 CFR 70.65(b) (CFR, 2003a) also describes the contents of an ISA Summary. The ISA
Summary has been developed following the guidance of NUREG-1520 which meets the format,
structure, and content of an ISA Summary that is consistent with the requirements of 10 CFR 70
(CFR, 2003b).

The information provided in the ISA Summary, the corresponding regulatory requirement, and
the section of NUREG-1520, Chapter 3 in which the NRC expectations for such information are
presented are summarized below.

10 CFR 70 NUREG-1520
Information Category and Requirement Citation Chapter 3

Reference
Section 3.1 General Information
* ISA methodology description 70.65(b)(5) 3.4.3.2(5)
" ISA Team description 70.65(b)(5) 3.4.3.2(5)
" Quantitative standards for acute chemical 70.65(b)(7) 3.4.3.2(7)

exposures
* Definition of terms 70.65(b)(9) 3.4.3.2(9)
* Compliance with baseline design criteria and 70.64 & 70.65(b)(4) 3.4.3.2(4D)

criticality monitoring and alarms 3.4.3.2(4C)
* Safety Program commitments 70.62(a) 3.4.3.1
Section 3.2 Site Description
* Site description 70.65(b)(1) 3.4.3.2(1)
Section 3.3 Facility Description _
* Facility and Major Civil Structural Descriptions 70.65(b)(2) 3.4.3.2(2)
Section 3.4 Enrichment and Other Process Descriptions
* Description of processes analyzed [70.65(b)(3) 13.4.3.2(3)
Section 3.5 Utility and Support Systems
0 Description of support systems analyzed 70.65(b)(3) 3.4.3.2(3)
Section 3.6 Process Hazards
* Identification of hazards 70.65(b)(3) 3.4.3.2(3)
Section 3.7 Accident Sequences
" General types of accident sequences 70.65(b)(3) 3.4.3.2(3)
* Risk ranking 70.65(b)(3) 3.4.3.2(3)
" Characterization of intermediate and high-risk 70.65(b)(3) 3.4.3.2(3)

accident sequences
Section 3.8 Items Relied on For Safety (IROFS)
* List and descriptions of IROFS at the system level 70.65(b)(6) 3.4.3.2(6)
* IROFS management measures 70.65(b)(4) 3.4.3.2(4B)

3.4.3.2(6)
* Sole IROFS 70.65(b)(8) 3.4.3.2(8)
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Applicable Requirements / Guidance

3.0.2 Applicable Codes, Standards, and NRC Documents

The following approach will be used with Codes, Standards, and NRC Documents:

1) When the edition year of Codes, Standards, and NRC Documents are listed in the License
Basis Documents, that edition year will be used.

2) Applicable portions of Codes, Standards, and NRC Documents referenced in the License
Basis Documents (Parent Codes) will be followed in the manner they are invoked with the
exception that the edition of Codes, Standards, Specifications, etc cited within the Parent Codes
(i.e. Daughter Codes) will be the year listed in the Parent Code or a more current edition.
Editions of Daughter Codes that are older than the edition referenced by the Parent Code may
be used if a code reconciliation is performed, and the outcome of the reconciliation will support
a license update through the 70.72(c) process without prior NRC approval.

It is not practical to refer to a specific edition of each code, standard, NRC document, etc
throughout the text of the License Basis Documents. Instead, the approved edition of each
reference that is committed to in the License Basis Documents and that is applicable to the
design, construction, or operation of the NEF is listed in Table 3.0-1 and Table 3.0-2. Should
there be a conflict between the edition listed in the table and a reference elsewhere in the
License Basis Documents, the edition in the table shall govern.
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3.0 Applicable Requirements / Guidance

Table 3.0-1 NEF Licensing Code of Record
Code Group Code Number Year or Edition Title Source

Reference CodeNumberYearor Edition TitleDocument

ACI 117 1990 Standard Tolerances for Concrete Construction and SAR
(Reaffirmed 2002) Materials ISAS

SAR
ACI 318 2002 Building Code Requirements for Structural Concrete ISAS

SER
SAR

ACI 349 2001 Code Requirements for Nuclear Safety Related ISAS
Concrete Structures SER

AEAT 1998 MONK: A Monte Carlo Program for NuclearVersion 8A Criticality Safety and Reactor Physics Analyses SER
1989
9th Edition w/ Supplement 1
[Supplement No. 1 also SAR

AISC M016 known as AISC 335-89sl, Manual of Steel Construction - Allowable Stress ISAS
Supp. No. 1 to the Design, and Supplement No. 1 SER
Specification for Structural
Steel Buildings]
1994 Specification for the Design, Fabrication, and ISAS

AISC/ANSI N690 (2004) Erection of Steel Safety-Related Structures for SAR
w/ Supplement No. 2 Nuclear Facilities

AMCA Pub. 210 1999 Laboratory Methods of Testing Fans for SAR
Aerodynamic Performance Ratings ISAS

AMCA Pub. 261 1998 Directory of Products Licensed to Use the AMCA SAR
Certified Ratings Seal ISAS
Standards Handbook
(Contains the following AMCA Standards:
99-0021-01 The Fan Laws SAR

AMCA Pub. 99 1986 99-0066-01 The AMCA Vocabulary: Definitions ISAS
99-0068-03 The AMCA Vocabulary: Product
Definitions,
etc...)

ANSI N13.11 1983 Dosimetry - Personnel Dosimetry Performance - SAR
Criteria for Testing

ANSI N13.15 1985 Radiation Detectors - Personnel Thermo SARluminescence Dosimetry Systems - Performance
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3.0 Applicable Requirements / Guidance

Table 3.0-1 NEF Licensing Code of Record
Code Group / Code Number Year or Edition Title Source

Reference Document

ANSI N13.27 1981 Performance Requirements for Pocket-Sized Alarm SARDosimeters and Alarm Ratemeters
ANSI N13.6 1966(Reaffirmed 1989) Practice for Occupational Radiation Exposure SARANSN3._166Reafime _189 Records Systems

2001
(Note: above edition is for
cylinder pressure testing and
valve replacement / SAR
installation) ISAS

ANSI N14.1 Uranium Hexafluoride - Packaging for Transport ER
Version in effect at the time FNMCP
of cylinder manufacture SER
(Note: above edition is for all
other aspects related to
transport cylinders)

SAR
ANSI N 15.5 1972 Statistical Terminology and Notation for Nuclear ISAS

Materials Management FNMCP

ANSI N323 1978 Radiation Protection Instrumentation Test and SAR
Calibration

ANSI Z88.2 1992 Practices for Respiratory Protection SAR
ANSI/ANS 3.1 1993 Selection, Qualification, and Training of Personnel SER

for Nuclear Power Plants SARISAS
ANSI/ANS 3.2 1994 Administrative Controls and Quality Assurance for SAR

the Operational Phase of Nuclear Power Plants SER
SER

ANSI/ANS 8.10 1983 Criteria for Nuclear Criticality Safety Controls in SAR
(Reaffirmed 2005) Operations with Shielding and Confinement SER
1998
(Note: additional ti Nuclear Criticality Safety in Operations with SER

ANSI/ANS 8.1 requirements to this edition Fissionable Materials Outside Reactors SAR
code are required per
section 5.3.2 of SER)

ANSI/ANS 8.12 1993 Nuclear Criticality Control and Safety of Plutonium- SERI Uranium Fuel Mixtures Outside Reactors

ISA Summary Page 3.0-4 Revision 18
ISA Summary - Rev 18 Page 27 of 826



3.0 Applicable Requirements/ IGuidance
3.0 Applicable Requirements / Guidance

Table 3.0-1 NEF Licensing Code of Record
Code Group Code Number Year or Edition Title Source

Reference CodeNumberYearor Edition Document

ANSI/ANS 8.15 1995 Nuclear Criticality Control of Special Actinide SER
Elements

ANSI/ANS 8.17 1997 Criticality Safety Criteria for the Handling, Storage, SERand Transportation of LWR Fuel Outside Reactors

ANSI/ANS 8.19 1996 Administrative Practices for Nuclear Criticality Safety SAR
SER
SAR

ANSI/ANS 8.20 1991 Nuclear Criticality Safety Training SER

ANSI/ANS 8.21 1995 Use of Fixed Neutron Absorbers in Nuclear Facilities SEROutside Reactors

ANSI/ANS 8.22 1997 Nuclear Criticality Safety Based on Limiting and SAR
Controlling Moderators SER

ANSI/ANS 8.23 1997 Nuclear Criticality Accident Emergency Planning and SER
Response

ISAS
ANSI/ANS 8.3 1997 Criticality Accident Alarm System SER

ANSI/ANS 8.5 1996 Use of Borosilicate-Glass Raschig Rings as a SERNeutron Absorber in Solutions of Fissile Materials

ANSI/ANS 8.6 1995 Safety in Conducting Sub critical Neutron- SERMultiplication Measurements in Situ
ANSI/ANS 8.7 1998 Guide for Nuclear Criticality Safety in the Storage of SAR

Fissile Materials SER
1987 Nuclear Criticality Safety Criteria for Steel-Pipe SER

ANSI/ANS 8.9 (Reaffirmed 1995) Intersections Containing Aqueous Solutions of SAR
Fissile Materials

SAR
ANSI/ARI 410 2001 Forced-Circulation Air-Cooling Air-Heating Coils SAS

ISAS

ANSI/ASME N509 1989 Nuclear Power Plant Air-Cleaning Units and SAR
(Reaffirmed 1996) Components ISAS
1989 SAR

ANSI/ASME N510 (Reaffirmed 1995) Testing of Nuclear Air Treatment Systems ISAS

SAR
ANSI/AWS D1.1 2000 Structural Welding Code - Steel SAS

ISAS

2006 SAR
ANSI/AWS D1.1 (Note: Applied to ETC Structural Welding Code - Steel ISAS

1 _ cascade steelwork only) ISAS
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3.0 Applicable Requirements I Guidance

Table 3.0-1 NEF Licensing Code of Record
Code Group / Code Number Year or Edition Title Source

Reference Document

ANSI/AWS D1.3 Version in effect at time of Structural Welding Code - Seet Steel SAR
manufacture ISAS

ANSI/AWS D9.1 2000 Sheet Metal Welding Code SAR
ISAS

Sampling and Monitoring Releases of Airborne SAR
ANSI/HPS N13.1 1999 Radioactive Substances from the Stacks and Ducts SER

of Nuclear Facilities
ANSI/HPS N13.22 1995 Bioassay Program for Uranium SAR
ANSI/HPS N13.30 1996 Performance Criteria for Radio bioassay SAR

Letter to Mr.
1998 Krich from

ANSI/ICC Al 17.1 (Note: only applicable to Accessible and Usable Buildings and Facilities Fermin
select buildings) Aragon April

25, 2006
ISAS

ANSI/IEEE 1971 Criteria for Protection Systems for Nuclear Power SER
279 Generating Stations SAR

IEEE Standard for Type Test of Class 1 E Electrical ISAS
ANSI/IEEE 383 1974 (R1992) Cables, Field Splices and Connections for Nuclear SAR

Power Generating Stations

ANSI/IEEE C2 2002 National Electrical Safety Code SAR
ISAS

ANSI/ISA S67.04 1994 Setpoints for Nuclear Safety-Related SAR
Instrumentation

AEA/LS2006 SAR
AREVA/LESRev. 3 MONK8A Validation and Verification SER

SAR
ARI 430 1980 Standard for Central Station Air-Handling Units SAS

[SAS

ASCE 4 1998 Seismic Analysis of Safety Related Nuclear ISAS
Structures ISAS
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3.0 Applicable Requirements / Guidance

Table 3.0-1 NEF Licensing Code of Record
Code Group I Code Number Year or Edition Title Source

Reference CodeNumberYearor Edition Document
7-02
(Note: Excluding Load
Combinations for Safety 2003
Significant Steel Structures) (7-02, see note to the left) SAR

ASCE Minimum Design Loads for Building and Other ISAS
7-98 2000 Structures SER
(Note: Load Combinations (7-98, see note to the left)
for Safety Significant Steel
Structures Only)

ISAS
ASCE 43 2005 Seismic Design Criteria for Structures, Systems, and SAR

Components in Nuclear Facilities & Commentary SER

Structural Analysis and Design of Nuclear Plant SAR
ASCE 58 1980 Facilities Manuals and Reports on Engineering ISAS

Practice SER

ASHRAE 51 1999 Laboratory Methods of Testing Fans for SAR
Aerodynamic Performance Ratings ISAS

ASHRAE 2000 Systems and Equipment 2000 SAR
[SAS

ASME AG-1 1997 Code on Nuclear Air and Gas Treatment SAR
[SAS

FNMCP
ASME B&PV Section ViII Division 1 Current Edition at Time of Boiler and Pressure Vessel Code, Section VIII, SAR

Detailed Component Design Division 1 ISAS
SER
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3.0 Applicable Requirements / Guidance

Table 3.0-1 NEF Licensing Code of Record
Code Group / Code Number Year or Edition Title Source

Reference Document
2002
(For Utility and Support
Systems, e.g. Balance of
Plant)

Current Edition at Time of
Detail Design ISAS

ASME B31.3 (For Process Piping, e.g. Process Piping SAR
UF6 Feed System, Cascade
System, Product Take-off
System, Tails Take-off
System, Product Blending
System, Product Liquid
Sampling System,
Contingency Dump System)

Quality Assurance Requirements for Nuclear
Facilities Applications w/ 1995 addenda

NQA-1 Part I: Basic Requirements and Supplementary SAR

S EPart I -All (i l. all 1994 Requirements for Nuclear Facilities SER

supplements) with 1995 addenda Part I1: Quality Assurance Requirements for Nuclear Material
Part lI -Subpart 2.7 only FcltApiaiosLicensePart IlI -None Facility Applications QAPD

Subpart 2.7: Quality Assurance Requirements of

Computer Software for Nuclear Facility Applications

Part II: Nonmandatory Appendices
Personnel Qualification and Certification in

ASNT SNT-TC-1A December 1988 Nondestructive Testing Practice No. SNT-TC-1A, QAPD
from Part 1 of Supplement 2S-2 of NQA-1 a-1 995
Standard Test Methods for Chemical, Mass SAR

ASTM C761 2001 Spectrometric, Spectrochemical, Nuclear, and ISAS
Radiochemical Analysis of Uranium Hexafluoride FNMCP
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3.0 Applicable Requirements / Guidance

Table 3.0-1 NEF Licensing Code of Record
Code Group / Code Number Year or Edition Title Source

Reference Document
SAR

ASTM C787 2003 Standard Specification for Uranium Hexafluoride for SER
Enrichment FNMCP

ASTM C986 1989 Developing Training Programs in the Nuclear Fuel SAR
Cycle
Standard Test Method for Determination of the

ASTM D6646 October 2003 Accelerated Hydrogen Sulfide Breakthrough SAR
Capacity of Granular and Palletized Activated ISAS
Carbon

ASTM El 168 1995 Radiological Protection Training for Nuclear Facility SARWorkers
Standard Guide for Selection of Environmental
Noise Measurements and Criteria

ASTM E814 2002 Standard Test Method for Fire Tests of Through- SAR
Penetration Fire Stops ISAS

Bowles 1996 Foundation Analysis and Design SAR
ISAS

CGA Publication G-7.1 1997 Commodity Specification for Air SAR
March 2001 (R2005) 6tn SAR

CSA C22.2 NO 0.3-01 Edition: General Instruction Test Methods for Electrical Wires and Cables ISAS
Nol; Update No 2

DOE ERDA 76-21 1976 Nuclear Air Cleaning Handbook SAR
ISAS

DOE STD-1020 January 2002 Natural Phenomena Hazards Design and Evaluation SAR
DCriteria for Department of Energy Facilities SER

Limiting Values of Radionuclide Intake and Air
EPA 520/1-88-020 1988 Concentration and Dose Conversion Factors for ER

Inhalation, Submersion, and Ingestion, Federal SER
Guidance Report No. 11

EPA 550/9 1973 Public Health and Welfare Criteria for Noise ER
EPRI NP-5652 1988 Guideline for the Utilization of Commercial Grade Material

Items in Nuclear Safety Grade Applications License

EPRI NP-6074 1988 Engineering Estimates of Earthquake Ground ISASMotion for Eastern North America I _ I
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3.0 Applicable Requirements / Guidance

Table 3.0-1 NEF Licensing Code of Record
Code Group I Code Number Year or Edition Title Source

Reference Document
EPRI TR-1 02323 1996 Guidelines for the Electromagnetic Interference Material

Testing in Power Plants License
Guideline on Evaluation and Acceptance of Material

EPRI TR-106439 1996 Commercial Grade Digital Equipment for Nuclear License
Safety Applications
NEF Memorandum of Understanding dated

HNM 2003 December 30, 2003, from T. Woomer, Director of ER
Utilities - City of Hobbs, New Mexico, to J.L. Shaw,
Lockwood Greene

HUD HUD-953-CPD 1985 The Noise Guidebook, U.S. Department of Housing ER
and Urban Development

2003
IAPMO UMC (Note: follow UMC 2003 as Uniform Mechanical Code SAR

amended by NMAC NMMC, ISAS
2003)
2003
(Note: follow UPC 2003 as
amended by NMAC NMPC,
2003)

SAR
IAPMO UPC (Note: 100-Year 1-Hr Rain Uniform Plumbing Code ISAS

event should not be based
on UPC. It should be based
on the Rain Load section of
SER section 3.3.1.2.2.2)
2003 SAR

ICC IBC (Note: follow IBC 2003 as International Building Code ISAS
amended by NMAC SER
NMCBC, 2003)
2003

ICC IECC (Note: follow IECC 2003 as International Energy Conservation Code NMAC
amended by NMAC NMECC
NMECC, 2003)

ICC IFC 2003 International Fire Code ISAS
i I ýSAR
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3.0 Applicable Requirements / Guidance

Table 3.0-1 NEF Licensing Code of Record
Code Group Code Number Year or Edition Title Source

Reference CodeNumber YearorEditionTitleDocument

ICEA T-30-520 1986 Vertical Cable Tray Flame Tests @ 70,000 Btu SAR
ISAS
SAR

IEEE 323 1983 Standard for Qualifying Class 1 E Equipment for ISAS
Nuclear Power Generating Stations SER

SER

Standard Installation, Inspection, and Testing SAR
IEEE 336 1991 Requirements for Power, Instrumentation, and ISAS

Control Equipment at Nuclear Facilities
IEEE Standard Criteria for Periodic Surveillance

IEEE 338 1987 Testing of Nuclear Power Generating Station Safety SAR
Systems
IEEE Recommended Practices for Seismic

IEEE 344 1987 Qualification of Class 1E Equipment for Nuclear SAR
Power Generating Stations

IEEE 384 1992 IEEE standard Criteria for Independence of Class IE SAREquipment and Circuits
IEEE Guide for Installation of Electrical Equipment to

IEEE 518 1982 Minimize Electrical Noise Inputs to Controllers from SAR
External Sources

IEEE 603 1998 IEEE Standard Criteria for Safety Systems for SER
Nuclear Power Generating Stations SAR

IEEE 1050 1996 IEEE Guide for Instrumentation and Control SAR
Equipment Grounding in Generating Stations
IEEE Standard for Flame Testing of Cables for Use

IEEE 1202 1991 in Cable tray in Industrial and Commercial SAR
Occupancies

ISO 668 1995 Series 1 Freight Containers - Classification, SAR
Dimensions and Ratings ISAS
Clean rooms and associated controlled SAR

ISO 14644-1 May 1999 environments - Part 1: Classification of air ISAS
cleanliness
National Enrichment Facility (NEF) Memorandum of

LG 2004 Understanding dated January 21, 2004, from J.L. ERShaw, Lockwood Greene, to J.D. Brown, Mayor
Eunice, New Mexico
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3.0 Applicable Requirements / Guidance

Table 3.0-1 NEF Licensing Code of Record

Code Group I Code Number Year or Edition Title Source
Reference Document

ISAS
NAVFAC DM-7.01 1986 Soil Mechanics SAR

SER
ISAS

NAVFAC DM-7.02 1986 Foundations and Earth Structures SAR
SER

Operational Radiation Safety Program, Report No.

NCRP Rpt. No. 59 197859
National Council on Radiation Protection and SAR
Measurements

1998 SARNEMA MG 1 Rev. 3 Motors and Generators ISASRev. 3 SAR

NFPA 1 1997 Fire Prevention Code SAR
ISAS

SAR
NFPA 10 1998 Portable Fire Extinguishers ISAS

SER

SAR
NFPA 12 2000 Carbon Dioxide Systems ISAS

SER
SAR

NFPA 13 1999 Installation of Sprinkler Systems ISAS
SER

NFPA 14 2000 Standard for the Installation of Standpipe, Private SAR
Hydrants and Hose Systems ISAS

SAR
NFPA 15 1996 Water Spray Fixed Systems for Fire Protection SAS

ISAS

SAR
NFPA 20 1999 Installation of Stationary Pumps ISAS

SER
SAR

NFPA 22 1998 Standard for Water Tanks for Private Fire Protection ISAS
SER
SAR

NFPA 24 1995 Private Fire Service Mains and Their Appurtenances ISAS
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3.0 Applicable Requirements / Guidance

Table 3.0-1 NEF Licensing Code of Record
Code Group I Code Number Year or Edition Title Source

Reference Document
SAR

NFPA 25 1998 Water Based Fire Protection Systems ISAS
SAR

NFPA 30 2003 Flammable and Combustible Liquids Code SAS
ISAS

2002
NFPA 54 (Note: follow NFPA 54 2002 National Fuel Gas Code SAR

as amended by NMAC ISAS
NMLPG, 2006)

NFPA 55 1993 Compressed & Liquefied Gases in Cylinders SAR
ISAS
SAR

NFPA 58 2001 Liquefied Petroleum Gas Code SAS
ISAS

2005
NFPA 70 (Note: follow NFPA 70 2005 National Electric Code NMAC

as amended by NMAC NMEC
NMEC, 2005)

SAR
NFPA 72 1999 National Fire Alarm Code ISAS

SER

NFPA 75 1995 Electronic Computer/Data Processing Systems SAR
ISAS

NFPA 79 1997 Electrical Standard for Industrial Machinery SAR
ISAS
SAR

NFPA 80 1999 Standard for Fire Doors and Fire Windows SAS
ISAS
SAR

NFPA 91 1995 Exhaust Systems for Air Conveying of Materials SAS
ISAS

NFPA 110 2002 Standard for Emergency and Standby Power SAR
Systems ISAS

NFPA il1 2001 Standard on Stored Electrical Energy Emergency SAR
and Standby Power Systems ISAS

1999
(Note: Construction SAR

NFPA 220 Classification will also meet Standard on Types of Building Construction ISAS
NMAC NMCBC, 2003 SER

I requirements) I
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3.0 Applicable Requirements / Guidance

Table 3.0-1 NEF Licensing Code of Record

Code Group I Code Number Year or Edition Title Source
Reference Document

SAR
NFPA 221 1997 Standard for Fire Walls and Fire Barrier Walls SAS

ISAS

NFPA 232 1986 Standard for the Protection of Records QAPD
NFPA 251 1995 Standard Methods of Tests of Fire Endurance of SAR

Building Construction and Materials
SAR

NFPA 600 1996 Standard on Industrial Fire Brigades ISAS
SER

NFPA 704 2001 Standard System for the Identification of the SAR
Hazards of Materials for Emergency Response ISAS

NFPA 780 1997 Standard for the Installation of Lightning Protection SAR
Systems ISAS

SAR
NFPA 801 2003 Standard for Fire Protection for Facilities Handling ISAS

Radioactive Materials SER

NFPA 1410 2000 Standard on Training for Emergency Scene SAR
Operations SER

SAR
NFPA 2001 2000 Standard on Clean Agent Fire Extinguishing ISAS

Systems SER

SAR

NFPA 5000 2003 Building Construction and Safety Code SAS
ISAS

NFPA 232AM 1986 Archives and Record Center QAPD
Letter to Mr.
Krich from
Fermin

NFPA 70E 2004 Standard for Electrical Safety in the Workplace Aragon April
25, 2006
SAR
ISAS
SER
SAR

NFPA 80A 1993 Exterior Fire Exposures ISAS

NFPA 90A 2002 Standard for the Installation of Air Conditioning and SAR
_ Ventilating Systems ISAS
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3.0 Applicable Requirements / Guidance

Table 3.0-1 NEF Licensing Code of Record
Code Group Code Number Year or Edition Title Source

Reference CodeNumber YearorEditionTitleDocument

NFPA 90B 2002 Standard for the Installation of Warm Air Heating SAR
and Air Conditioning Systems ISAS

NFPA Handbook 1997 Fire Protection Handbook Section 9, Chapter 30, SAR
18th Edition Nuclear Facilities ISAS

NMAC 20.2.72 Latest Edition Construction Permits ER

NMAC 20.2.73 Latest Edition Notice of Intent and emissions inventory ERrequirements

NMAC 20.2.78 2002 Air Quality Emission Standards for Hazardous Air ERPollutants
NMAC 20.3.2 November 2001 Radiation Protection, Registration of Radiation ER

Machines and Services
NMAC 20.4.1 2000 Hazardous Waste Management ER

2003
NMAC NMCBC, (Note: Adopts and Amends New Mexico Commercial Building Code SAR

14.7.2 IBC, 2003) ISAS
NMEC, 2005 SAR

NMAC 14.10.4 (Note: Adopts and Amends New Mexico Electric Code ISAS
NFPA 70, 2005)

Letter to Mr.

NMECC 2003 Krich from
NMAC14.7.6 (Note: Adopts and Amends New Mexico Energy Conservation Code FerminIECC, 2003) Aragon April

25, 2006
Letter to Mr.

NMLPG, Krich from
NMAC 19.15.40 February 2006 New Mexico Liquid Petroleum Gas Standard Fermin

Aragon April
25, 2006
Letter to Mr.
Krich from

NMMC 2003 Fermin
NMAC NMMC, (Note: Adopts and Amends New Mexico Mechanical Code Aragon AprilUMC, 2003) 25, 2006

NMAC
_NMCBC

ISA Summary Page 3.0-15 Revision 18
ISA Summary - Rev 18 Page 38 of 826



3.0 Applicable Requirements / Guidance

Table 3.0-1 NEF Licensing Code of Record
Code Group / Code Number Year or Edition Title Source

Reference Document
2003
(Note: Adopts and Amends Letter to Mr.
UPC, 2003) Krich from

Fermin
NMPC, (Note: 100-Year 1-Hr Rain New Mexico Plumbing Code Aragon April

NMAC 14.8.2 event should not be based 25, 2006
on NMPC. It should be 25,2006
based on the Rain Load NMAC
section of SER section NMCBC
3.3.1.2.2.2)

Ground and Surface Water Protection(Note: NMAC
NMAC NMWQCC20.6.2 2002 20.6.2.3103 requires Standards for Groundwater of ER

10,000mg/L TDS Concentrations or Less)
NMAC NMWQCC 2002 Standards for Interstate and Intrastate Surface ER

20.6.4 Waters
Guidelines for Decontamination of Facilities and

NRC Branch Position April 1993 Equipment Prior to Release for Unrestricted Use or SAR
Termination of Licenses for Byproduct Source or SER
Special Nuclear Material, Branch Technical Position
HICB-1 1, Guidance on Application and

NRC Branch Position 1997 Qualifications of Isolation Devices SAR
(Chapter 7, BTP 7-11 of NUREG 0800)

1997 HICB-17, Guidance on Self-Test and Surveillance
NRC Branch Position Test Provisions SAR(Chapter 7, BTP 7-17 of NUREG 0800)

License Condition for Leak-Testing Sealed SAR
NRC Branch Position April 1993 Byproduct Material Sources, Branch Technical SER

Position
License Condition for Leak-Testing Sealed Sources

NRC Branch Position April 1993 Which Contain Alpha and/or Beta-Gamma Emitters, SAR
Branch Technical Position

NRC Branch Position April 1993 License Condition for Leak-Testing Sealed Uranium SARSources, Branch Technical Position
Potentially Defective 1-Inch Valves for Uranium SARNRC Bulletin 2003-03 August 2003 Hexafluoride Cylinders ISAS
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3.0 Applicable Requirements / Guidance

Table 3.0-1 NEF Licensing Code of Record
Code Group / Code Number Year or Edition Title Source

Reference Document
Guidance to Hazardous, Radioactive, and Mixed-

NRC Information Notice 94-23 1994 Waste Generators on the Elements of a Waste SER
Minimization Program

FNMCP
NRC NUREGIBR-0006 2009 Instructions for completing Nuclear Material

Transaction Reports and Concise Note Forms.

NRC NUREG/BR-0007 2009 Instructions for Completing Material Balance Report FNMCPand Physical Inventory Listing

NRC NUREG/BR-0096 1992 Instructions and Guidance for Completing Physical FNMCPInventory Summary Reports

NRC NUREG/CR-0098 1978 Development of Criteria for Seismic Review of SERSelected Nuclear Power Plants
NRC NUREG/CR-1071 September 1980 Critical Experiments with Interstitially-Moderated SARNRCNUREG/CR-1071_September_1980 Arrays of Low-Enriched Uranium Oxide

NRC NUREG/CR-2078 1983 Handbook of Nuclear Safeguards Measurement ENMCPMethods
XOQDOQ: Computer Program for the

NRC NUREG/CR-2919 1982 Meteorological Evaluation of Routine Effluent ER
Releases at Nuclear Power Stations

NRC NUREG/CR-5659 1990 Control Room Habitability System Review Models SER
Recommendations to the NRC on Acceptable

NRC NUREGICR-5734 1991 Standard Format and Content for the FNMC Plan FNMCPRequired for Low-Enriched Uranium Enrichment
Facilities

NRC NUREG/CR-6331 1997 Atmospheric Relative Concentrations in Building SERWakes
ISAS

NRC NUREG/CR-6410 March 1998 Nuclear Fuel Cycle Facility Accident Analysis SAR

Handbook SER
NRC NUREG/CR-6698 2001 Guide for Validation of Nuclear Criticality Safety SAR

Calculational Methodology SER
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3.0 Applicable Requirements / Guidance

Table 3.0-1 NEF Licensing Code of Record
Code Group Code Number Year or Edition Title Source

Reference _Document

SAR
ISAS

NRC NUREG-0700 2002 Human-System Interface Design Review Guidelines SER
Material
License
SAR
ISAS

NRC NUREG-0711 2004 Human Factors Engineering Program Review Model SER
Material
License

NUREG-0800
Section 3.8.5, Standard Review Plan for the Review of Safety SER
Section 3.5.1.6, and Analysis Reports for Nuclear Power Plants ISAS
Section 3.3.2

A Regulatory Analysis on Emergency Preparedness SER
NRC NUREG-1 140 1988 for Fuel Cycle and Other Radioactive Material SAR

Licensees

NRC NUREG-1391 1991 Chemical Toxicity of Uranium Hexafluoride SAR
Compared to Acute Effects of Radiation SER

NRC NUREG-1400 1993 Air Sampling in the Workplace SAR
SER

NRC NUREG-1513 2001 Integrated Safety Analysis Guidance Document SER
SAR
SAR

NRC NUREG-1520 2002 Standard Review Plan for the Review of a License ISAS
Application For A Fuel Cycle Facility SER

ER
NRC NUREG-1601 August 1997 Chemical Process Safety at Fuel Cycle Facilities SAR
NRC NUREG-1887 2007 RASCAL 3.0.5: Description of Models and Methods SER

Environmental Review Guidance for Licensing SAR
NRC NUREG-1748 2003 Actions Associated with NMSS Programs, Final ER

Report
NRC NUREG-1757 2003 Consolidated NMSS Decommissioning Guidance - SAR

Financial Assurance, Recordkeeping and Timelines SER

NRC NUREG-6410 1998 Nuclear Fuel Cycle Facility Accident Analysis SERHandbook
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Table 3.0-1 NEF Licensing Code of Record
Code Group Code Number Year or Edition Title Source

Reference Document

NRC Regulatory Guide 1.100 1988 Seismic Qualification of Electric and Mechanical SAREquipment for Nuclear Power Plants
SAR

NRC Regulatory Guide 1.105 1999 Set points for Safety-Related Instrumentation ISAS
SER

Calculation of Annual Doses to Man from Routine
NRC Regulatory Guide 1.109 1977 Releases of Reactor Effluents for the Purposes ofRev. 1 Evaluating Compliance with 10 CFR Part 50, ER

Appendix I

1977 Methods for Estimating Atmospheric Transport and
NRC Regulatory Guide 1.1111 Dispersion of Gaseous Effluents in Routine ERReleases from Light-Water-Cooled Reactors

NRC Regulatory Guide 1.118 1995 Periodic Testing of Electric Power and Protection SAR
Systems
Design, Inspection, and Testing Criteria for Air

NRC Regulatory Guide 1.140 June 2001 Filtration and Adsorption Units for Normal SAR
Rev. 2 Atmosphere Cleanup Systems in Light-Water- ISAS

Cooled Nuclear Power Plants
Criteria for Digital Computers in Safety Systems in MaterialNRC Regulatory Guide 1.152 1996 NcerPwrPat iesNuclear Power Plants License

Verification, Validation, Reviews, and Audits for Material
NRC Regulatory Guide 1.168 2004 Digital Software Used in Safety Systems of Nuclear License

Power Plants
Configuration Management Plans for Digital Material

NRC Regulatory Guide 1.169 1997 Computer Software Used in Safety Systems of License
Nuclear Power Plants
Software Test Documentation for Digital Computer Material

NRC Regulatory Guide 1.170 1997 Software Used in Safety Systems of Nuclear Power License
Plants License
Software Requirements Specifications for Digital Material

NRC Regulatory Guide 1.172 1997 Computer Software Used in Safety Systems of License
Nuclear Power Plants License
Developing Software Life Cycle Processes for Digital Material

NRC Regulatory Guide 1.173 1997 Computer Software Used in Safety Systems of License
I_ Nuclear Power Plants
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Table 3.0-1 NEF Licensing Code of Record
Code Group I Code Number Year or Edition Title Source

Reference Document
Guidelines for Evaluating Electromagnetic and SAR

NRC Regulatory Guide 1.180 2003 Radio-Frequency Interference in Safety-Related ISAS
Instrumentation and Control Systems SER

SER
NRC Regulatory Guide 1.198 2003 Procedures and Criteria for Assessing Seismic Soil SAR

Liquefaction at Nuclear Power Plant Sites ISAS

NRC eguatoy Gude .75 1978
NRC Regulatory Guide 1.75 1982 Physical Independence of Electric Systems SAR

NRC Regulatory Guide 1.91 1978 Evaluation of Explosions Postulated to Occur on SERTransportation Routes Near Nuclear Power Plants

NRC Regulatory Guide 3.17 1974 Earthquake Instrumentation for Fuel Reprocessing SAR
Plants

NRC Regulatory Guide 3.67 1992 Standard Format and Content of Emergency Plans SAR
for Fuel Cycle and Materials Facilities SER

SAR
NRC Regulatory Guide 3.71 1998 Nuclear Criticality Safety Standards for Fuels and ISAS

Materials Facilities SER

1979 Quality Assurance for Radiological Monitoring
NRC Regulatory Guide 4.15 Rev. 1 Programs (Normal Operations) - Effluent Streams ER

and the Environment
Monitoring and Reporting Radioactivity in Releases
of Radioactive Materials in Liquid and Gaseous SAR

NRC Regulatory Guide 4.16 1985 Effluents from Nuclear Fuel Processing and ISAS
Fabrication Plants and Uranium Hexafluoride SER
Production Plants

NRC Regulatory Guide 5.15 1997 Tamper-Indicating Seals for the Protection and FNMCPControl of Special Nuclear Material
Operating Philosophy for Maintaining Occupational SAR

NRC Regulatory Guide 8.10 1977 Radiation Exposures As Low As Is Reasonably SER
Achievable

NRC Regulatory Guide 8.13 June 1999 Instruction Concerning Prenatal Radiation Exposure SARRev. 3
NRC Regulatory Guide 8.15 October 1999 Acceptable Programs for Respiratory Protection SAR

NRC Regulatory Guide 8.2 1973 Guide for Administrative Practice in Radiation SAR
I Monitoring SER
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Table 3.0-1 NEF Licensing Code of Record

Code Group Code Number Year or Edition Title Source
Reference CodeNmber__arorditio Document

NRC Regulatory Guide 8.24 1979 Health Physics Surveys During Enriched Uranium- SAR
235 Processing and Fuel Fabrication SER

SAR
NRC Regulatory Guide 8.25 1992 Air Sampling in the Workplace SER

NRC Regulatory Guide 8.29 February 1996 Instructions Concerning Risks from Occupational SARNRRglaoruie_.9_ebury196Radiation Exposure SAR

NRC Regulatory Guide 8.34 1992 Monitoring Criteria and Methods To Calculate SAR
NRCReguatoyGuide_8.3 1992___Occupational Radiation Doses SER

SAR
NRC Regulatory Guide 8.37 1993 ALARA Levels for Effluents from Materials Facilities SER

SER

NRC Regulatory Guide 8.4 February 1973 Direct-Reading and Indirect-Reading Pocket SARNRC eguatoy Gude .4 ebrury 973Dosimeters,

Instructions for Recording and Reporting SAR
Occupational Radiation Exposure Data SER

NRC Regulatory Guide 8.9 July 1993 Acceptable Concepts, Models, Equations and SARRev.1 Assumptions for a Bioassay Program
1999 Precast Concrete Institute Design Handbook: SAR5th Edition Precast and Prestressed Concrete ISAS

rh t UL Standard for Safety Thermoplastic-Insulated SARUL 83 February 2008 14h Edition WrsadCbe
Wires and Cables ISAS

UL 508A December 2007 1 st Edition UL Standard for Safety Industrial Control Panels AISAS

UL 586 December 1996 Standard for High-Efficiency Particulate, Air Filter SAR8th Edition Units
UL 900 2004 Standard for Air Filter Units SAR

UL 1063 December 2006 7 1h Edition UL Standard for Safety Machines Tool Wires and SAR
Cables ISAS

UL 1277 November 2001 Standard for Electrical Power and Control Tray SAR4th Edition Cables with Optional Optical-Fiber Members

3rdMay 2003 Fire Tests of Through-Penetration Fire Stops SARUL 14793rd Edition

4th UL Standard for Safety Reference Standard for SARElectrical Wires, Cables, and Flexible Cords ISAS

UL Standard for Safety Vertical Tray Fire SARUL 1685 December 2007 3d Edition Propagation and Smoke Release Test for Electrical ISAS
1 _1_ and Optical Fiber Cables
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3.0 Applicable Requirements / Guidance

Table 3.0-2 NEF Licensing Code Cases of Record

Code Case Code No Code Requirement[ Code Case Alternative Source Document

ASME Code
Case 2211-1

ASME B&PV
Section VIII
Division 1,
paragraph UG-
125(a)

All pressure vessels
within the Scope of
this Division,
irrespective of size or
pressure, shall be
provided with
pressure relief
devices in
accordance with the
requirements of UG-
125 through UG-137.

Pressure Vessels With Overpressure Protection by
System Design
Applied to the Product Liquid Sampling Autoclave pressure
vessel, which is tested and stamped to the requirements of
ASME Section VIII, Division 1 rules and is registered with the
National Board.

Per the requirements of ASME Code Case 2211-1, the
autoclave may be provided with overpressure protection by
system design in lieu of a pressure relief device because:
(a) The autoclave's function is to provide a secondary barrier

that is critical to preventing the release of hazardous
fluids (HF, U0 2 F2).

(b) The autoclave pressure vessel Code Data Report
specifies overpressure protection by system design in
lieu of pressure relief devices.

(c) Analysis has been conducted of all credible scenarios
that could result in an overpressure condition in the
autoclave. In all cases the maximum allowable working
pressure (MAWP) of the vessel is greater than the
highest allowed postulated pressures.

(d) Two independent and diverse automatic trips of the
autoclave heaters and one fan motor are provided to
eliminate the heat input and preclude approaching the
autoclave design pressure. This is considered to be
acceptable due to the large margin between the
autoclave design pressure 12 bar (174 psia) and the
maximum allowable working pressure 1.8 bar (26 psia)
and the fail-safe design of the two independent and
diverse automatic trips of the autoclave heaters and fan
motor. The pressure vessel design is 12 bar (174 psia)
absolute and the design temperature is 160°C (320°F).

(e) The Code Data Record references this ASME Code
Case.

SAR
ISAS

j ____________________
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Code Case Code No I Code Requirement Code Case Alternative ] Source Document

ASME B31.3
Code Case
185

ASME B31.3

Process piping is
required to be leak
tested prior to initial
operations. The
baseline test method
for internally
pressurized piping
systems is a
hydrostatic leak test
to be conduced at an
internal pressure of
1.5 times the design
pressure of the
system.

The qualified helium leak test under vacuum conditions in
ASME B&PV Code, Section V, Article 10, Appendix V and
Appendix IX are acceptable substitutes for the testing
requirements identified in para. 345 of ASME B31.3 provided
the following conditions are met:

1. The piping system is expected to operator only under
vacuum conditions.

2. Any leakage into the piping system that could result in
an internal reaction that increases the pressure above
atmospheric shall be prevented.

3. All system joints and connections shall be leak tested.
Piping welds and joints to be tested shall be
uninsulated and exposed, and shall not be primed,
painted, or otherwise coated.

4. Helium leak testing is performed at vacuum conditions
sufficient for mass spectrometer helium leak tests of
ASME B&PV Code, Section V, Article 10, Appendices
V and IX, or at pressures below 10 millibars absolute
(<1% atmospheric pressure), whichever is lower.

5. ASME B31-3, para. 345.2 applies, except for the
minimum "10 min" leak test period, the leak test
pressure requirements and the limitation of the need
for access for jacketed piping to "visual access."
Para. 345.3 also applies except for the leak test
pressure requirements. All other inspections,
examination and records requirements of ASME
B31.3 Chapter VI must still be satisfied.

6. Written procedures shall be qualified, in accordance
with B&PV Code, Section V, Article 10.

7. Test personnel shall have training and certification
consistent with ASME B31.3, para. 342.

8. Test reports, including records of personnel
qualifications, shall meet the requirements of ASME
B&PV Code, Section V, Article 10, Item T-1091 and
shall be retained for at least 5 years.

9. Options of the ASME B&PV, Section V, Article 10 test
methods, which allow the engineering design to
modify specified reauirements of the ADDendix V and

SAR
ISAS
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Code Case Code No Code Requirement Code Case Alternative Source Document

Appendix IX test methods, may only be exercised so
as to make these requirements more sensitive or
more conservative.

10. The use of the vacuum leak test instead of the
pressurized leak test of ASME B31.3, para.345, shall
be specified in the engineering design and shall be
accepted by the Owner.
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3.0.3 References

Edition of Codes, Standards, NRC Documents, etc that are not listed below are given in Table
3.0-1.

CFR, 2003a. Title 10, Code of Federal Regulations, Section 70.65, Additional content of
applications, 2003.

CFR, 2003b. Title 10, Code of Federal Regulations, Part 70, Domestic Licensing of Special
Nuclear Material, 2003.
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3.1 GENERAL INTEGRATED SAFETY ANALYSIS (ISA) INFORMATION

3.1.1 ISA Methods

This section outlines the approach utilized for performing the integrated safety analysis (ISA) of
the process accident sequences. The approach used for performing the ISA is consistent with
Example Procedure for Accident Sequence Evaluation, Appendix A to Chapter 3 of NUREG-
1520. This approach employs a semi-quantitative risk index method for categorizing accident
sequences in terms of their likelihood of occurrence and their consequences of concern. The
risk index method framework identifies which accident sequences have consequences that
could exceed the performance requirements of

10 CFR 70.61 (CFR, 2003c) and, therefore, require designation of items relied on for safety
(IROFS) and supporting management measures. Descriptions of these general types of higher
consequence accident sequences are reported in the ISA Summary.

The ISA is a systematic analysis to identify plant and external hazards and the potential for
initiating accident sequences, the potential accident sequences, the likelihood and
consequences, and the IROFS.

The hazard and operability (HAZOP) analysis method was used initially to identify hazard for the
Uranium Hexafluoride (UF6) process systems and Technical Services Building (TSB) systems.
This method is consistent with the guidance provided in NUREG-1513. The choice of a
particular method or combination of methods is dependent upon a number of factors including:

* Analysis problem characteristics
" Motivation for the study
* Perceived risk associated with the subject process or activity
* Resource availability and analyst/management preference
* Type of information available to perform the study
* Type of results needed

To satisfy NRC requirements as defined in Part 70, a method should be chosen that is capable
of identifying specific accident/event sequences in addition to the safety controls that prevent
such accidents or mitigate their consequences. The HAZOP method has this capability.

NUREG-1513 identifies several methods in addition to the HAZOP method (i.e., What-
IF/Checklist and Failure Modes and Effects Analysis (FMEA)) that may be implemented. The
guidance from NUREG 1513 will be followed for selection of a hazard analysis method.

The ISA Team reviewed the hazard identified for the "credible worst-case" consequences. All
credible high or intermediate severity consequence accident scenarios were assigned accident
sequence identifiers, accident sequence descriptions, and a risk index determination was made.

The risk index method is regarded as a screening method, not as a definitive method of proving
the adequacy or inadequacy of the IROFS for any particular accident.
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The tabular accident summary resulting from the ISA identifies, for each sequence, which
engineered or administrative IROFS must fail to allow the occurrence of consequences that
exceed the levels identified in 10 CFR 70.61 (CFR, 2003c).

For this license application, two ISA Teams were formed. This was necessary because the
sensitive nature of some of the facility design information related to the enrichment process
required the use of personnel with the appropriate national security clearances. This team
performed the ISA on the Cascade System, Contingency Dump System, Centrifuge Test
System and the Centrifuge Post Mortem System. This ISA Team is referred to as the Classified
ISA Team. The Non-Classified Team, referred to in the remainder of this text as the ISA Team,
performed the ISA on the remainder of the facility systems and structures. In addition, the (non-
classified) ISA Team performed the External Events and Fire Hazard Assessment for the entire
facility.

In preparing for the ISA, the Accident Analysis in the Safety Analysis Report (LES, 1993) for the
Claiborne Enrichment Center was reviewed. In addition, experienced personnel with familiarity
with the gas centrifuge enrichment technology safety analysis where used on the ISA Team.
This provides a good peer check of the final ISA results.

A procedure was developed to guide the conduct of the ISA. This procedure was used by both
teams. In addition, there were common participants on both teams to further integrate the
approaches employed by both teams. These steps were taken to ensure the consistency of the
results of the two teams. A non-classified summary of the results of the Classified ISA has been
prepared and incorporated into the ISA Summary.

3.1.1.1 Hazard Identification

The hazard and operability (HAZOP) analysis method was used for identifying the hazards for
the Uranium Hexafluoride (UF 6) process systems and Cylinder Receipt and Dispatch Building
(CRDB) systems. This method is consistent with the guidance provided in NUREG-1513 and
NUREG-1520. The hazards identification process results in identification of physical,
radiological or chemical characteristics that have the potential for causing harm to site workers,
the public, or to the environment. Hazards are identified through a systematic review process
that entails the use of system descriptions, piping and instrumentation diagrams, process flow
diagrams, plot plans, topographic maps, utility system drawings, and specifications of major
process equipment. In addition, criticality hazards identification were performed for the areas of
the facility where fissile material is expected to be present. The criticality safety analyses
contain information about the location and geometry of the fissile material and other materials in
the process, for both normal and credible abnormal conditions. The ISA input information is
included in the ISA documentation and is available to be verified as part of an on-site review.

The hazard identification process documents materials that are:

* Radioactive

" Fissile

" Flammable

• Explosive

* Toxic

* Reactive.
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The hazard identification also identifies potentially hazardous process conditions. Most hazards
were assessed individually for the potential impact on the discrete components of the process
systems. However, for hazards from fires (external to the process system) and external events
(seismic, severe weather, etc.), the hazards were assessed on a facility wide basis.

For the purpose of evaluating the impacts of fire hazards, the ISA team considered the
following:

" Postulated the development of a fire occurring in in-situ combustibles from an unidentified
ignition source (e.g., electrical shorting, or other source)

" Postulated the development of a fire occurring in transient combustibles from an unidentified
ignition source (e.g., electrical shorting, or other source)

* Evaluated the uranic content in the space and its configuration (e.g., UF 6 solid/gas in
cylinders, UF 6 gas in piping, UF 6 and/or byproducts bound on chemical traps, Uranyl
Fluoride (U0 2F2 ) particulate on solid waste or in solution). The appropriate configuration
was considered relative to the likelihood of the target releasing its uranic content as a result
of a fire in the area.

In order to assess the potential severity of a given fire and the resulting failures to critical
systems, the facility Fire Hazard Analysis was consulted. However, since the design supporting
the license submittal for this facility is not yet at the detailed design stage, detailed in-situ
combustible loading and in-situ combustible configuration information is not yet available.
Therefore, in order to place reasonable and conservative bounds on the fire scenarios analyzed,
the ISA Team estimated in situ combustible loadings based on information of the in situ
combustible loading from Urenco's Almelo SP-5 plant (on which the National Enrichment Facility
(NEF) design is based). This information from SP-5 indicates that in situ combustible loads are
expected to be very low.

The Fire Safety Management Program will limit the allowable quantity of transient combustibles
in critical plant areas (i.e., uranium areas). Nevertheless, the ISA Team still assumed the
presence of moderate quantities of ordinary (Class A) combustibles (e.g., trash, packing
materials, maintenance items or packaging, etc.) in excess of anticipated procedural limits. This
was not considered a failure of the associated administrative IROFS feature for controlling/
minimizing transient combustible loading in all radiation/uranium areas. Failure of the IROFS is
connoted as the presence of extreme or severe quantities of transients (e.g., large piles of
combustible solids, bulk quantities of flammable/combustible liquids or gases, etc.). The Urenco
ISA Team representatives all indicated that these types of transient combustible conditions do
not occur in the European plants. Accordingly, and given the orientation and training that facility
employees will receive indicating that these types of fire hazards are unacceptable, the
administrative IROFS preventing severe accumulations has been assigned a high degree of
reliability. Refer to Section 3.8.3 for additional discussion.

Fires that involve additional in-situ or transient combustibles from outside each respective fire
area could result in exposure of additional uranic content being released in a fire beyond the
quantities assumed above. For this reason, fire barriers are needed to ensure that fires cannot
propagate from non-uranium containing areas into uranium (U) areas or from one U area to
another U area (unless the uranium content in the space is insignificant, i.e., would be a low
consequence event). Fire barriers shall be designed with adequate safety margin such that the
total combustible loading (in-situ and transient) allowed to expose the barrier will not exceed
80% of the hourly fire resistance rating of the barrier.
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For external events, the impacts were evaluated for the following hazards:

External events were considered at the site and facility level versus at individual system nodes.
Specific external event HAZOP guidewords were developed for use during the external event
portion of the ISA. The external event ISA considered both natural phenomena and man-made
hazards. During the external event ISA team meeting, each area of the plant was discussed as
to whether or not it could be adversely affected by the specific external event under
consideration. If so, specific consequences were then discussed. If the consequences were
known or assumed to be high, then a specific design basis with a likelihood of highly unlikely
would be selected.

Given that external events were considered at the facility level, the ISA for external events was
performed after the ISA team meetings for all plant systems were completed. This provided the
best opportunity to perform the ISA at the site or facility level. Each external event was
assessed for both the uncontrolled case and then for the controlled case. The controlled cases
could be a specific design basis for that external event, IROFS or a combination of both. An
Accident Sequence and Risk matrix was prepared for each external event.

External events evaluated included:

* Seismic

" Tornado, Tornado Missile and High Wind

* Snow and Ice

* Flooding

* Local Precipitation

* Other (Transportation and Nearby Facility Accidents)

" Aircraft

* Pipelines

* Highway

* Other Nearby Facilities

" Railroad

* Internal Flooding from On-Site Above Ground Liquid Storage Tanks.

The ISA is intended to give assurance that the potential failures, hazards, accident sequences,
scenarios, and IROFS have been investigated in an integrated fashion, so as to adequately
consider common mode and common cause situations. Included in this integrated review is the
identification of IROFS function that may be simultaneously beneficial and harmful with respect
to different hazards, and interactions that might not have been considered in the previously
completed sub-analyses. This review is intended to ensure that the designation of one IROFS
does not negate the preventive or mitigation function of another IROFS. An integration checklist
is used by the ISA Team as a guide to facilitate the integrated review process.

Some items that warrant special consideration during the integration process are:

* Common mode failures and common cause situations.

" Support system failures such as loss of electrical power or city water. Such failures can
have a simultaneous effect on multiple systems.
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" Divergent impacts of IROFS. Assurance must be provided that the negative impacts of an
IROFS, if any, do not outweigh the positive impacts; i.e., to ensure that the application of an
IROFS for one safety function does not degrade the defense-in-depth of an unrelated safety
function.

* Other safety and mitigating factors that do not achieve the status of IROFS that could impact
system performance.

* Identification of scenarios, events, or event sequences with multiple impacts, i.e. impacts on
chemical safety, fire safety, criticality safety, and/or radiation safety. For example, a flood
might cause both a loss of containment and moderation impacts.

* Potential interactions between processes, systems, areas, and buildings; any
interdependence of systems, or potential transfer of energy or materials.

* Major hazards or events, which tend to be common cause situations leading to interactions
between processes, systems, buildings, etc.

3.1.1.2 HAZOP Hazard Analysis Method

As noted above, the HAZOP method was used to identify the process hazards. The HAZOP
process hazard analysis (PHA) method is consistent with the guidance provided in NUREG-
1513. 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. In general, new HAZOPs were performed for the CRDB systems. In cases
for which there was an existing HAZOP, the ISA Team, through the validation process,
developed a new HAZOP.

For the UF6 process systems, this portion of the ISA was a validation of the HAZOPs provided
by Urenco. The validation process involved workshop meetings with the ISA Team. In the
workshop meeting, the ISA Team challenged the results of the Urenco HAZOPs. As necessary
the HAZOPs were revised/updated to be consistent with the requirements identified in
10 CFR 70 (CFR, 2003b) and as further described in NUREG-1513 and NUREG-1520.

To validate the Urenco HAZOPs, the ISA Team followed the HAZOP process as discussed in
Guidelines for Hazard Evaluation Procedures (AICHE, 1992). Additional steps performed in this
validation that are not identified in the above reference include:

* The ISA Team created a list of deviations for the UF 6 process, other processes in which the
deviation could potentially impact the UF 6 process, and for external events (i.e., deviations
from normal weather or external activities).

* For each potential hazard, the ISA Team considered the causes, including potential
interactions among materials. Then, for each cause, the ISA Team considered the
consequences and consequence severity category for the consequences of interest
(Criticality Events, Chemical Releases, Radiation Exposure, Environment impacts). A
statement of "No Safety Issue" was noted in the system HAZOP table for consequences of
no interest such as maintenance problems or industrial personnel accidents.

* In additional to identification of safeguards, the ISA Team also considered any existing
design features that could mitigate/reduce the consequences.

* For each external event hazard, the ISA Team determined if the external hazard is credible
(i.e., external event initiating frequency >10-6 per year).
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* The Urenco HAZOP was modified to reflect the ISA Team's input in the areas of hazards,
causes, consequences, safeguards and mitigating features.

The same process as above was followed for the CRDB systems, except that instead of using
the validation process, the ISA Team developed a completely new HAZOP. This HAZOP was
then used as the hazard identification input into the remainder of the process.

The results of the ISA Team workshops are summarized in the ISA HAZOP Table, which forms
the basis of the hazards portion of the Hazard and Risk Determination Analysis. The HAZOP
tables are contained in the ISA documentation. The format for this table, which has spaces for
describing the node under consideration and the date of the workshop, is provided in
Table 3.1-2, ISA HAZOP Table Sample Format. This table is divided into 7 columns:

GUIDEWORD Identifies the Guideword under consideration.

HAZARD Identifies any issues that are raised.

CAUSES Lists any and all causes of the hazard noted.

CONSEQUENCES Identifies the potential and worst case consequence and consequences
severity category if the hazard goes uncontrolled.

SAFEGUARDS Identifies the engineered and/or administrative protection designed to
prevent the hazard from occurring.

MITIGATION Identifies any protection, engineered or otherwise, that can
mitigate/reduce the consequences.

COMMENTS Notes any comments and any actions requiring resolution.

This approach was used for all of the process system hazard identifications. The "Fire" and
"External Events" guidewords were handled as a facility-wide assessment and were not
explicitly covered in each system hazard evaluation.

The results of the HAZOP are used directly as input to the risk matrix development.

3.1.1.3 What-If/Checklist Hazard Analysis Method

The guidance from NUREG-1 513 is followed for the What-IF/Checklist hazard analysis method
selection. The What-IF/Checklist Analysis technique is a combination of two hazard evaluation
methods: What-If Analysis and Checklist Analysis. The method is performed by a ISA Team
with personnel experienced with the subject process. The ISA Team uses the What-If Analysis
technique to brainstorm various types of precess accidents that can occur. Then the ISA Team
uses one or more checklist to help fill in any gaps that may have been missed. Rather than
focusing on a specific list of design or operating features, checklists used in a What-If/Checklist
Analysis are more general and focus on sources of hazards and accidents.

A What-If/Checklist Analysis consists of the following steps: (1) preparing for the review, (2)
developing a list of What-If questions and issues, (3) using a checklist to cover any gaps, (4)
evaluating each questions and issue, and (5) documenting the results.

For each What-If question, the ISA Team determines the likelihood, consequences, safeguards,
and acceptability of risk. The ISA Team meetings results are summarized in the What-
If/Checklist, which forms the Hazard and Risk Determination Analysis basis.
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3.1.1.4 Failure Modes and Effects Analysis (FMEA) Hazard Analysis Method

The guidance from NUREG-1513 recommends the FMEA hazard analysis method use. The
FMEA is a systematic method for examining the effects of component failures on system
performance. To perform the FMEA, an individual analyst lists all the components in the system
under review, as well as all the failure modes for these components. The ISA Team made of
analysts familiar with the system then identifies the hazards associated with each component
failure and suggests corrective actions when appropriate.

The FMEA technique:

" Defines physical system bounds

" Determines the effect of each component failure mode

" Identifies safeguards to protect against the causes and/or consequences of each
component failure mode

* Lists system components and postulates failure modes for each component and each
physical bound

* Suggests actions for improving the system if the risk is deemed unacceptable

3.1.1.5 Risk Matrix Development

3.1.1.5.1 Consequence Analysis Method

10 CFR 70.61 (CFR, 2003c) specifies two categories for accident sequence consequences:
"high consequences" and "intermediate consequences." Implicitly there is a third category for
accidents that produce consequences less than "intermediate." These are referred to as "low
consequence" accident sequences. The primary purpose of PHA is to identify all uncontrolled
and unmitigated accident sequences. These accident sequences are then categorized into one
of the three consequence categories (high, intermediate, low) based on their forecast
radiological, chemical, and/or environmental impacts.

For evaluating the magnitude of the accident consequences, calculations were performed using
the methodology described in the ISA documentation. Because the consequences of concern
are the chemotoxic exposure to hydrogen fluoride (HF) and U0 2F2, the dispersion methodology
discussed in Section 6.3.2 was used. The dose consequences for all of the accident sequences
were evaluated and compared to the criteria for "high" and "intermediate" consequences. The
inventory of uranic material for each accident considered was dependent on the specific
accident sequence. For criticality accidents, the consequences were conservatively assumed to
be high for both the public and workers.

Table 3.1-3, Consequence Severity Categories Based on 10 CFR 70.61, presents the
radiological and chemical consequence severity limits of 10 CFR 70.61 (CFR, 2003c) for each
of the three accident consequence categories. Table 3.1-4, Chemical Dose Information,
provides information on the chemical dose limits specific to the NEF.
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3.1.1.5.2 Likelihood Evaluation Method

10 CFR 70.61 (CFR, 2003c) also specifies the permissible likelihood of occurrence of accident
sequences of different consequences. "High consequence" accident sequences must be "highly
unlikely" and "intermediate consequence" accident sequences must be "unlikely." Implicitly,
accidents in the "low consequence" category can have a likelihood of occurrence less than
"unlikely" or simply "not unlikely." Table 3.1-5, Likelihood Categories Based on 10 CFR 70.61,
shows the likelihood of occurrence limits of 10 CFR 70.61 (CFR, 2003c) for each of the three
likelihood categories.

The definitions of "not unlikely" and "unlikely" are taken from NUREG-1520. The definition of
"highly unlikely" is taken from NUREG-1520. Additionally, a qualitative determination of "highly
unlikely" can apply to passive design component features (e.g., tanks, piping, cylinders, etc.) of
the facility that do not rely on human interface to perform the criticality safety function (i.e.,
termed "safe-by-design"). Safe-by-design components are those components that by their
physical size or arrangement have been shown to have a keff < 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. A set of generic conservative criticality calculations has determined the maximum
volume, diameter, or slab thickness (i.e., safe value) that would result in a keff < 0.95. A
component in this category has a volume, diameter or slab thickness that is less than the
associated safe value resulting from the generic conservative criticality calculations and
therefore the keff associated with this component is < 0.95. The components in the second
category require a more detailed criticality analysis (i.e., a criticality analysis of the physical
arrangement of the component's design configuration) to show that keff is < 0.95. In the second
category of components, the design configuration is not bounded by the results of the generic
conservative criticality calculations for maximum volume, diameter, or slab thickness that would
result in a keff < 0.95. Examples of components in this second category are the product pumps
that have volumes greater than the safe-by-volume value, but are shown by specific criticality
analysis to have a keff < 0.95.

For failure of passive safe-by-design components to be considered "highly unlikely," these
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., geometry
deformation as a result of a credible process deviation or event does not adversely impact the
performance of the safety function). The evaluation of the potential to adversely impact the
safety function of these passive design features includes consideration of potential mechanisms
to cause bulging, corrosion, and breach of confinement/leakage and 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, 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 components that are safe-
by-volume, safe-by-diameter, or safe-by-slab thickness (i.e., first category of safe-by-design
components), significant margin is defined as a margin of at least 10%, 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 components that require a more detailed
criticality analysis (i.e., second category of safe-by-design components), significant margin is
defined as keff < 0.95, where keff = kcaic + 3oca1c. This margin is considered acceptable since the
calculation of keff also conservatively assumes the components are full of uranic breakdown
material at maximum credible enrichment for that system, the worst credible moderation
conditions exist, and the worst credible reflection conditions exist.

ISA Summary Page 3.1-8 Revision 18
ISA Summary - Rev 18 Page 57 of 826



3.1 General Integrated Safety Analysis (ISA) Information

The demonstration of significant margin to meet "highly unlikely" is provided, for each of the
components listed in Tables 3.7-6 through 3.7-21, in the following classified documents.

" ETC4009554, Criticality Assessment of Passive Safe-by-Design Components,
Decontamination Workshop

" ETC4009555, Criticality Assessment of Passive Safe-by-Design Components, Mass
Spectrometry Laboratory

* ETC4009556, Criticality Assessment of Passive Safe-by-Design Components, Chemical
Laboratory System

* ETC4009557, Criticality Assessment of Passive Safe-by-Design Components, Fomblin Oil
Recovery System

* ETC4009558, Criticality Assessment of Passive Safe-by-Design Components, Solid Waste
Collection System

* ETC4009559, Criticality Assessment of Passive Safe-by-Design Components, Product
Blending System

* ETC4009561, Criticality Assessment of Passive Safe-by-Design Components, Cascade
System

" ETC4009565, Criticality Assessment of Passive Safe-by-Design Components, Centrifuge
Test System

* ETC4009566, Criticality Assessment of Passive Safe-by-Design Components, Centrifuge
Post Mortem Facility

* ETC4009567, Criticality Assessment of Passive Safe-by-Design Components, Contingency
Dump System

* ETC4009609, Criticality Assessment of Passive Safe-by-Design Components, Tails System

* ETC4009614, Criticality Assessment of Passive Safe-by-Design Components, Product
System

* ETC4009677, Criticality Assessment of Passive Safe-by-Design Components, Liquid

Effluent Collection and Treatment System

* ETC4009679, Criticality Assessment of Passive Safe-by-Design Components, Ventilated
Room System

* ETC4009730, Criticality Assessment of Passive Safe-by-Design Components, Liquid
Sampling System

These classified documents are incorporated by reference into this ISA Summary.

In addition, the configuration management system required by 10 CFR 70.72 (implemented by
the NEF Configuration Management Program) ensures the maintenance of the safety function
of these features and assures compliance with the double contingency principle, as well as the
defense-in-depth criterion of 10 CFR 70.64(b).
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The definition of "not credible" is also taken from NUREG-1520. If an event is not credible,
IROFS are not required to prevent or mitigate the event. The fact that an event is not "credible"
must not depend on any facility feature that could credibly fail to function. One cannot claim that
a process does not need IROFS because it is "not credible" due to characteristics provided by
IROFS. The implication of "credible" in 10 CFR 70.61 (CFR, 2003c) is that events that are not
"credible" may be neglected.

Any one of the following independent acceptable sets of qualities could define an event as not
credible:

a. An external event for which the frequency of occurrence can conservatively be estimated as

less than once in a million years

b. A process deviation that consists of a sequence of many unlikely human actions 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
facility.)

c. Process deviations for which there is a convincing argument, given physical laws that they
are not possible, or are unquestionably extremely unlikely.

3.1.1.5.3 Risk Matrix

The three categories of consequence and likelihood can be displayed as a 3 x 3 risk index
matrix. By assigning a number to each category of consequence and likelihood, a qualitative
risk index can be calculated for each combination of consequence and likelihood. The risk
index equals the product of the integers assigned to the respective consequence and likelihood
categories. The risk index matrix, along with computed risk index values, is illustrated in
Table 3.1-6, Risk Matrix with Risk Index Values. The shaded blocks identify accidents of which
the consequences and likelihoods yield an unacceptable risk index and for which IROFS must
be applied.

The risk indices can initially be used to examine whether the consequences of an uncontrolled
and unmitigated accident sequence (i.e., without any IROFS) could exceed the performance
requirements of 10 CFR 70.61 (CFR, 2003c). If the performance requirements could be
exceeded, IROFS are designated to prevent the accident or to mitigate its consequences to an
acceptable level. A risk index value less than or equal to four means the accident sequence is
acceptably protected and/or mitigated. If the risk index of an uncontrolled and unmitigated
accident sequence exceeds four, the likelihood of the accident must be reduced through
designation of IROFS. In this risk index method, the likelihood index for the uncontrolled and
unmitigated accident sequence is adjusted by adding a score corresponding to the type and
number of IROFS that have been designated.
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3.1.1.6 Risk Index Evaluation Summary

The results of the ISA are summarized in tabular form (see Section 3.7, General Types of
Accident Sequences). This table includes the accident sequences identified for this facility. The
accident sequences were not grouped as a single accident type but instead were listed
individually in the table. The Table has columns for the initiating event and for IROFS. IROFS
may be mitigative or preventive. Mitigative IROFS are measures that reduce the consequences
of an accident. The phrase "uncontrolled and/or unmitigated consequences" describes the
results when the system of existing preventive IROFS fails and existing mitigation also fails.
Mitigated consequences result when the preventive IROFS fail, but mitigative measures
succeed. Index numbers are assigned to initiating events, IROFS failure events, and mitigation
failure events, based on the reliability characteristics of these items.

With redundant IROFS and in certain other cases, there are sequences in which an initiating
event places the system in a vulnerable state. While the system is in this vulnerable state, an
IROFS must fail for the accident to result. Thus, the frequency of the accident depends on the
frequency of the first event, the duration of vulnerability, and the frequency of the second IROFS
failure. For this reason, the duration of the vulnerable state is considered, and a duration index
is assigned. The values of all index numbers for a sequence, depending on the number of
events involved, are added to obtain a total likelihood index, T. Accident sequences are then
assigned to one of the three likelihood categories of the risk matrix, depending on the value of
this index in accordance with Table 3.1-8, Determination of Likelihood Category.
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The values of index numbers in accident sequences are assigned considering the criteria in
Tables 3.1-9 through 3.1-11. Each table applies to a different type of event. Table 3.1-9,
Failure Frequency Index Numbers, applies to events that have frequencies of occurrence, such
as initiating events and certain IROFS failures. In addition to further support the failure
frequency index numbers used in the ISA (i.e., when ISA Summary Tables 3.7-2 and 3.7-4 state
"This failure frequency index was selected based on evidence from history of similarly designed
Urenco European plant..."), operating data from similar systems, components, and safety
functions at the Urenco Almelo SP5 facility, which is similar to the NEF design, is reviewed.
This review is conducted using searches of computer-based databases at the Urenco Almelo
facility. A list of ISA Summary initiating events caused by component failures or human events
is developed. Using this list of initiating events, keyword searches of computer based
databases for plant control systems, operational logs, and maintenance records are performed.
The resulting information relevant to the Almelo SP5 facility is extracted for further review,
evaluation, and comparison to the failure frequency index number(s) used in the applicable ISA
Summary accident sequences. When failure probabilities are required for an event,
Table 3.1-10, Failure Probability Index Numbers, provides the index values. Table 3.1-11,
Failure Duration Index Numbers, provides index numbers for durations of failure. These are
used in certain accident sequences where two IROFS must simultaneously be in a failed state.
In this case, one of the two controlled parameters will fail first. It is then necessary to consider
the duration that the system remains vulnerable to failure of the second. This period of
vulnerability can be terminated in several ways. The first failure may be "fail-safe" or be
continuously monitored, thus alerting the operator when it fails so that the system may be
quickly placed in a safe state. Or.the IROFS may be subject to periodic surveillance tests for
hidden failures. When hidden failures are possible, these surveillance intervals limit the
duration that the system is in a vulnerable state. The reverse sequences, where the second
IROFS fails first, should be considered as a separate accident sequence. This is necessary
because the failure frequency and the duration of outage of the first and the second IROFS may
differ. The values of these duration indices are not merely judgmental. They are directly related
to the time intervals used for surveillance and the time needed to render the system safe.

The duration of failure is accounted for in establishing the overall likelihood that an accident
sequence will continue to the defined consequence. Thus, the time to discover and repair the
failure is accounted for in establishing the risk of the postulated accident.

The total likelihood index is the sum of the indices for all the events in the sequence, including
those for duration. Consequences are assigned to one of the three consequence categories of
the risk matrix, based on calculations or estimates of the actual consequences of the accident
sequence. The consequence categories are based on the levels identified in 10 CFR 70.61
(CFR, 2003c). Multiple types of consequences can result from the same event. The
consequence category is chosen for the most severe consequence.

In summarizing the ISA results, Table 3.7-1, Accident Sequence and Risk Index, provides two
risk indices for each accident sequence to permit evaluation of the risk significance of the
IROFS involved. To measure whether an IROFS has high risk significance, the table provides
an "uncontrolled risk index," determined by modeling the sequence with all IROFS as failed
(i.e., not contributing to a lower likelihood). In addition, a "controlled risk index" is also
calculated, taking credit for the low likelihood and duration of IROFS failures. When an accident
sequence has an uncontrolled risk index exceeding four but a controlled risk index of less than
four, the IROFS involved have a high risk significance because they are relied on to achieve
acceptable safety performance. Thus, use of these indices permits evaluation of the possible
benefit of improving IROFS and also whether a relaxation may be acceptable.
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3.1.2 ISA Team

There were two ISA Teams that were employed in the initial ISA. The first team worked on the
non-classified portions of the facility and is referred to in the text as the ISA Team. The second
team, referred to as the Classified ISA Team, performed the ISA on the classified elements of
the facility. Both teams were selected with credentials consistent with the requirements in
10 CFR 70.65 (CFR, 2003a) and the guidance provided in NUREG-1520. To facilitate
consistency of results, common membership was dictated as demonstrated below (i.e., some
members of the Non-Classified Team participated on the Classified Team. One of the members
of the Classified Team participated in the ISA Team Leader Training, which was conducted prior
to initiating the ISA. In addition, the Classified ISA Team Leader observed some of the non-
classified ISA Team meetings.

The ISA was performed by a team with expertise in engineering, safety analysis and enrichment
process operations. The team included personnel with experience and knowledge specific to
each process or system being evaluated. The team was comprised of individuals who have
experience, individually or collectively, in:

" Nuclear criticality safety
* Radiological safety

" Fire safety

* Chemical process safety
* Operations and maintenance
* ISA methods.

The ISA team leader was trained and knowledgeable in the ISA method(s) chosen for the
hazard and accidents evaluations. Collectively, the team had an understanding of all process
operations and hazards under evaluation.

The ISA Manager was responsible for the overall direction of the ISA. The process expertise
was provided by the Urenco personnel on the team. In addition, the Team Leader has an
adequate understanding of the process operations and hazards evaluated in the ISA, but is not
the responsible cognizant engineer or enrichment process expert.

A description of the ISA Team, their areas of expertise, qualifications and experience is
provided below.

ISA Team Member Experience and Qualifications

Michael Kennedy, ISA Manager and Over 29 years experience in nuclear safety analyses
Team Leader and risk assessment. Advanced degrees in Nuclear

Engineering. Completed ISA Team Leader training
course.

Richard Turcotte, Team Leader Over 25 years experience providing engineering and
risk assessment support for nuclear plants.
Significant experience in probabilistic risk
assessment. Degreed Mechanical Engineer.
Completed ISA Team Leader training course.

ISA Summary Page 3.1-13 Revision 18
ISA Summary - Rev 18 Page 62 of 826



3.1 General Integrated Safety Analysis (ISA) Information

ISA Team Member Experience and Qualifications

Melvin Gmyrek, Team Leader Over 30 years experience in nuclear facility
operations. Has held a number of reactor operator
licenses and held positions as Senior Reactor
Operator, shift supervisor and operations manager.
Completed ISA Team Leader training course.

David Pepe, Scribe Over 26 years experience in providing engineering
and risk assessment support on nuclear facilities.
Significant experience in probabilistic risk
assessment. Degreed Nuclear Engineer.
Completed ISA Team Leader training course.

Scott Tyler, Chemical/Fire Safety Over 17 years experience in fire and chemical safety
on nuclear and non-nuclear facilities. Experienced
in process hazard and consequence analysis.
Degreed engineer in Fire Protection and Safety
Engineering Technology and a registered
Professional Fire Protection Engineer.

Richard Dible, Fire Safety Over 19 years experience in fire protection and
analysis. Degreed engineer in Fire Protection and
Safety Engineering.

Douglas Setzer, Chemical/Fire Safety Over 16 years experience in design and analysis in
chemical and fire safety. Experienced in process
hazard and consequence analysis. Degreed
engineer in Mechanical and Chemical engineering.
Registered Professional Fire Protection Engineer.

Kevin Morrissey, Criticality Safety Over 24 years of nuclear industry experience,
including particle transport methods, nuclear
criticality, activation analysis and reactor physics.

Mark Strum, Radiological Safety Over 30 years of nuclear utility experience
performing radiological assessments supporting the
design, licensing and operation of both PWR and
BWR nuclear power plant facilities. Degreed
nuclear engineer with an advanced degree in
Radiological Sciences and Protection.

Chris Andrews, Process Expert Over 30 years experience in the licensing,
engineering and safety analysis of gas centrifuge
enrichment technology. Senior Manager responsible
for safety analysis and licensing for Urenco. Degree
in Physics. Professional Engineer. Completed ISA
Team Leader training course.

Allan Brown, Process Expert Over 26 years experience in the design, operations,
start-up, decommissioning of gas centrifuge
enrichment facilities. Design Manager with
responsibility for the NEF for Urenco. Degree in
Physics.
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ISA Team Member Experience and Qualifications

Jan Kleissen, Operations Expert Over 30 years experience in the operation and start-
up of gas centrifuge enrichment plants. Production
Manager at the Almelo SP-5 plant. The NEF is
based on the SP-5 design. Degreed engineer.

Edwin Mulder, Operations Expert Over four years experience in operations of gas
centrifuge enrichment plant.

Herald Voschezang, Operations Expert Over 19 years of experience with Urenco,
predominantly in operations of gas centrifuge
enrichment plants. Commissioning Manager of the
Almelo SP-5 plant. The NEF is based on the SP-5
design. Degreed engineer.

Randy Campbell, Facility Engineering Over 25 years experience in engineering, design
and construction in the power (nuclear and fossil),
chemicals, automotive and other various industries
and 12 years nuclear experience. Degreed
Mechanical Engineer.

Classified ISA Team Member Experience and Qualifications

Andrew Pilkington, Team Leader/Risk Over 14 years experience in nuclear and non-
Analysis nuclear facility risk assessment. Significant

experience in the risk assessment of gas centrifuge
enrichment facilities. Knowledgeable in the HAZOP
methodology. Degreed engineer.

Tony Duff, Scribe/Risk Analysis Over 13 years experience in nuclear facility risk
assessment. Most recent experience in gas
centrifuge enrichment facility risk assessment.
Degree in Applied Physics.

Chris Andrews, Process Safety Over 30 years experience in the licensing,
engineering and safety analysis of gas centrifuge
enrichment technology. Senior Manager responsible
for safety analysis and licensing for Urenco. Degree
in Physics. Professional Engineer. Completed ISA
Team Leader training course.

Edwin Mulder, Operations Expert Over four years experience in operations of gas
centrifuge enrichment plant.

Philip Hale, Lead Engineer Over 21 years experience in mechanical and
process design engineering on gas centrifuge
enrichment facilities. Lead design engineer for the
NEF. Advanced degree in Mechanical Engineering.
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Classified ISA Team Member Experience and Qualifications

Owen Parry, Criticality Over 20 years experience in gas centrifuge
technology. Most recent experience is in the
criticality analysis related to gas centrifuge
enrichment facilities. Degree in Chemistry and
Doctoral degree in Physics.

Ian Forrest, Dump Systems Over 27 years experience in design engineering.
Presently package manager for work associated
with development and qualification of Dump
Systems, and providing related support for plant and
projects. Degreed Mechanical Engineer.

Alan Coles, Fire Safety Over 36 years experience in fire protection and fire
safety.

Heather Tur, Test Facilities Over 32 years experience in centrifuge research and
development and centrifuge test facility operations.

Ian Crombie, Test Facilities Over 20 years experience in design engineering
related to gas centrifuge enrichment plant. Most
recently involved in the NEF design.

Herald Voschezang, Operations Expert Over 19 years of experience with Urenco,
predominantly in operations of gas centrifuge
enrichment plants. Commissioning Manager of the
Almelo SP-5 plant. The NEF is based on the SP-5
design. Degreed engineer.

Stephen Thomas, Process Design Over 25 years of experience. Approximately 10
Engineer years of centrifuge plant design experience. Design

support for NEF design.

The management commitments related to the conduct and maintenance of the ISA are

described in Section 3.1.8.2, Integrated Safety Analysis.

3.1.3 Selection of Quantitative Standards

Uranium hexafluoride (UF 6) is the only chemical of concern that will be used at the facility. For
licensed material or hazardous chemicals produced from licensed materials, chemicals of
concern are those that, in the event of release have the potential to exceed concentrations
defined in 10 CFR Part 70 (CFR, 2003b). UF 6 represents a health hazard to facility workers and
the public if released to atmosphere due to the radiological and toxicological properties of two
byproducts - HF and uranyl fluoride (U0 2 F2 ) - which are generated when UF 6 is released and
reacts with water vapor in the air.

Criteria for evaluating potential releases and characterizing their consequences as either "high"
or "intermediate" for members of the public and facility workers are presented in Table 3.1-3,
Consequence Severity Categories Based on 10 CFR 70.61 and Table 3.1-4, Chemical Dose
Information.
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3.1.4 Hazards Analyzed

The hazards of concern for this facility are all related to either a loss of confinement (of UF6) or
criticality. All of the consequences of concern are the result of initiating events due to hazards
that would result in accidents of these types. The initiating events considered for this facility are
the result of failures in process components, human error or misoperation including
maintenance activities, fires (external to the process), and external events (e.g., severe
weather, seismic, transportation and industrial hazards). These initiating events or potential
causes could result in a loss of enrichment system containment or criticality. In general, the
loss of confinement would initially result in an in-leakage of air because the systems are at sub-
atmospheric pressure. Moisture in the air would react with the UF6 forming U0 2F2 and HF as
by-products. The HF, which would be in a gaseous form, could be transported through the
facility and ultimately beyond the site boundary. HF is a toxic chemical with the potential to
cause harm to the plant workers or the public.

A criticality event, if one should occur, is a potential source of damaging energy and would
result in the release of prompt gamma rays and airborne fission products. The gamma rays and
airborne fission products result in direct radiation and chemical/radiological inhalation dose
exposure to plant workers and the public. Each portion of the plant, system, or component that
may possibly contain enriched uranium is designed with criticality safety as an objective. Where
there is a potential for significant in-process accumulations of enriched uranium, the plant
design includes multiple features to minimize the possibilities for breakdown of criticality control
features.

Nuclear criticality safety is evaluated for the design features of the plant system or component
and for the operating practices that relate to maintaining criticality safety. The evaluation of
individual systems or components and their interaction with other systems or components
containing enriched uranium is performed to assure the criticality safety criteria are met. The
nuclear criticality safety analyses provide a basis for the plant design and criticality hazards
identifications performed as part of the ISA.

3.1.5 Criticality Monitoring and Alarms

The facility is provided with a Criticality Accident Alarm System (CAAS) as required by
10 CFR 70.24, Criticality accident requirements (CFR, 2003d). Areas where Special Nuclear
Material (SNM) is handled, used, or stored in amounts at or above the 10 CFR 70.24 (CFR,
2003d) mass limits are provided with CAAS coverage.

The CAAS is designed, installed, and maintained in accordance with ANSI/ANS-8.3 Criticality
Accident Alarm System as modified by Regulatory Guide 3.71, Nuclear Criticality Safety
Standards Fuels and Material Facilities.

ISA Summary Page 3.1-17 Revision 18
ISA Summary - Rev 18 Page 66 of 826



3.1 General Integrated Safety Analysis (ISA) Information

CAAS coverage consists of an overlapping detection layout, where all required covered areas
are monitored by a minimum of a pair (2) of gamma detectors. Detectors trip based on both
steady radiation rate and time integrated total radiation dose levels. The detectors have a
stated trigger response of 1 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, 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. 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
one 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. The CAAS, if tripped,
will automatically initiate a clearly audible signal in areas that must be evacuated.

The CAAS is provided with back-up power and is designed to remain operational during credible
events or conditions. Components are located or protected to minimize damage in case of
credible events such as fire, explosion, corrosive atmosphere, and seismic shock (equivalent to
the site-specific design-basis earthquake or the equivalent value specified by the building code).

Anytime CAAS coverage is lost and not restored within a specified number of hours (determined
on a process-by-process basis), operations will be rendered safe (by shutdown and quarantine)
as appropriate. Onsite guidance will be utilized 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. Follow the occurrence of a credible event
or whenever the CAAS is not functional, compensatory measures such as evacuation, limiting
access and restricting SNM movement, will be implemented until CAAS coverage is verified
operational. Radiation surveys will be conducted prior to re-entry to confirm conditions in the
area.

3.1.6 Fire Hazards Analysis

Fire Hazards Analyses (FHAs) are conducted for the processing buildings located within the site
boundary. The FHA evaluates the facility design with respect to fire safety codes, and ensures
that the facility is designed and operated such that there is acceptable risk for postulated fire
accident scenarios.

The results of the FHA have been used to identify potential fire initiators and accident
sequences leading to radiological consequences or toxic chemical consequences. The FHA is
a fundamental input for evaluating fire hazards in the ISA.

3.1.7 Baseline Design Criteria

10 CFR 70.64 (CFR, 2003e) specifies baseline design criteria (BDC) that must be used for new
facilities. The ISA accident sequences for the credible high and intermediate consequence
events for the NEF have defined the design basis events. The IROFS for these events and
safety parameter limits ensure that the associated BDC are satisfied. IROFS safety parameter
limits are available in the ISA documentation. These BDC have been used as bases for the
design of the NEF.

ISA Summary Page 3.1-18 Revision 18
ISA Summary - Rev 18 Page 67 of 826



3.1 General Integrated Safety Analysis (ISA) Information

A. Quality Standards and Records.

Structures, systems, and components (SSCs) that are determined to have safety significance
are designed, fabricated, erected, and tested in accordance with the quality assurance criteria
set forth in Appendix B to 10 CFR Part 50 (CFR, 2003f). 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 facility. A safety function is a function
performed by a SSC that prevents a release of UF6 to the environment that could result in a
dose to a member of the public of at least the limits provided in Section 3.1.3, Selection of
Quantitative Standards. An SSC that performs a safety function is designated as an engineered
IROFS. An activity by personnel that performs a safety function is designated as an
administrative IROFS. Management Measures applicable to IROFS are discussed in
Section 3.1.8.3, Management Measures.

B. Natural Phenomena Hazards.

Structures, systems, and components that are determined to have safety significance (IROFS)
are designed to withstand the effects of, and be compatible with, the environmental conditions
associated with operation, maintenance, shutdown, testing, and accidents for which the IROFS
are required to function.

Natural phenomena hazards are identified in Section 3.2, Site Description.

C. Fire Protection.

Structures, systems, and components that are determined to have safety significance (IROFS)
are designed and located so that they can continue to perform their safety functions effectively
under credible fire and explosion exposure conditions. Non-combustible and heat resistant
materials are used wherever practical throughout the facility, particularly in locations vital to the
control of hazardous materials and to the maintenance of safety control functions. Cables for
unlimited use including open cable trays are flame retardant and tested (FT4 or IEEE 1202 type
test) in accordance with the guidance of ANSI/IEEE 383, IEEE 1202, UL 1277, UL 1685, UL 83
(FT4), UL 1581 (FT4), CSA C22.2 (FT4), or ICEA T-30-520. Cable used inside panels,
cabinets, and enclosed equipment are flame retardant and tested (FT1 oe VW-1 type test) in
accordance with the guidance of UL 1581, UL 508A, UL 1063, or UL 83. Fire detection, alarm,
and suppression systems are designed and provided with sufficient capacity and capability to
minimize the adverse effects of fires and explosion on IROFS. The design includes provisions
to protect against adverse effects that might result from either the operation or the failure of the
fire suppression system.

D. Environmental and Dynamic Effects.

Structures, systems, and components that are determined to have safety significance (IROFS)
are protected against dynamic effects, including effects of missiles and discharging fluids, that
may result from natural phenomena, accidents at nearby industrial, military, or transportation
facilities, equipment failure, and other similar events and conditions both inside and outside the
facility.

E. Chemical Protection.

The design provides adequate protection against chemical risks produced from licensed
material, facility conditions which affect the safety of licensed material, and hazardous
chemicals produced from licensed material.
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F. Emergency Capability.

Structures, systems, and components that are required to support the Emergency Plan are
designed for emergencies. The design provides accessibility to the equipment of onsite and
available offsite emergency facilities and services such as hospitals, fire and police
departments, ambulance service, and other emergency agencies.

G. Utility Services.

Onsite utility service systems required to support IROFS shall be provided. Each utility service
system required to support IROFS shall provide for the meeting of safety demands under
normal and abnormal conditions.

Utility systems are described in Section 3.5, Utility and Support Systems.

H. Inspection, Testing, and Maintenance.

Structures, systems and components that are determined to have safety significance (IROFS)
are designed to permit inspection, maintenance, and testing.

I. Criticality Control.

Safety Margins

The design of process and storage systems shall include demonstrable margins of safety for the
nuclear criticality 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 should be
designed and maintained with sufficient factors of safety to require at least two unlikely,
independent, and concurrent changes in process conditions before a criticality accident is
possible.

Methods of Control

The major controlling parameters used in the facility are enrichment control, geometry control,
moderation control and/or limitations on the mass as a function of enrichment.

Neutron Absorbers

Neutron Absorption is a factor in almost all of the materials at the NEF. The normal absorption
of neutrons in standard materials used in the construction and processes at the NEF (uranium,
fluorine, water, steel, etc.) is not specifically excluded as a criticality control parameter.

Models incorporate conservative values based on the process function of the neutron absorber.
Depending on the function of the material, the bounding value may be validated at receipt, after
installation, based on process knowledge during operation or by periodic surveillance. Neutron
absorption by inherent structural or component materials, such as steel and aluminum, is not
considered a fixed neutron absorber subject to ANSI/ANS-8.21 controls because removal
potential is negligible and their continued presence is necessary to maintain plant operations.

Additional materials such as cadmium and boron for which the sole purpose would be to absorb
neutrons are not incorporated in NEF processes. Solutions of absorbers are not used as a
criticality control mechanism.
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J. Instrumentation and Controls.

Instrumentation and control systems shall 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 shall ensure
adequate safety of process and utility service operations in connection with their safety function.
The variables and systems that require constant surveillance and control include process
systems having safety significance, the overall confinement system, confinement barriers and
their associated systems, and other systems that affect the overall safety of the plant. Controls
shall be provided to maintain these variables and systems within the prescribed operating
ranges under all normal conditions. Instrumentation and control systems shall be designed to
fail into a safe state or to assume a state demonstrated to be acceptable on some other basis if
conditions such as disconnection, loss of energy or motive power, or adverse environments are
experienced.

For hardware IROFS involving instrumentation that provides automatic prevention or mitigation
of events, status and operation 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 programmable logic controller (PLC). This signal will only be
directed from the associated IROFS to the PCS PLC. The required isolation is provided at the
IROFS hardware interface in the process equipment for the connections to the PCS PLC.
Consistent with IEEE-279, "Criteria for Protection Systems for Nuclear Power Generating
Stations", 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 shall prevent the
associated IROFS from meeting its specified safety function.

K. Defense-in-Depth Practices.

The facility and system designs are based on defense-in-depth practices. The design
incorporates a preference for engineered controls over administrative controls to increase
overall system reliability. For criticality safety, the engineered controls preference is for use of
passive engineered controls over active engineered controls. The design also incorporates
features that enhance safety by reducing challenges to items relied on for safety. Facility and
system IROFS are identified in Section 3.8, IROFS. The process systems are described in
Section 3.4, Enrichment and Other Process Systems. The utility and support systems are
described in Section 3.5, Utility and Support Systems. In addition to identifying the IROFS
associated with each system, the system descriptions also identify the additional design and
safety features (considerations) that provide defense-in-depth.

3.1.8 Safety Program Commitments

This section presents the commitments pertaining to the facility's safety program including the
performance of an ISA. 10 CFR Part 70 (CFR, 2003b) contains a number of specific safety
program requirements related to the integrated safety analysis (ISA). These include the primary
requirements that an ISA be conducted, and that it evaluate and show that the facility complies
with the performance requirements of 10 CFR 70.61 (CFR, 2003c).

The commitments for each of the three elements of the safety program defined in
10 CFR 70,62(a) (CFR, 2003g) are addressed below.
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3.1.8.1 Process Safety Information

A. LES has compiled and maintains up-to-date documentation of process safety
information. Written process-safety information is used in updating the ISA and in
identifying and understanding the hazards associated with the processes. The
compilation of written process-safety information includes information pertaining to:

1. The hazards of all materials used or produced in the process, which includes
information on chemical and physical properties such as are included on Material
Safety Data Sheets meeting the requirements of 29 CFR
1910.1200(g) (CFR, 2003h).

2. Technology of the process which includes block flow diagrams or simplified
process flow diagrams, a brief outline of the process chemistry, safe upper and
lower limits for controlled parameters (e.g., temperature, pressure, flow, and
concentration), and evaluation of the health and safety consequences of process
deviations.

3. Equipment used in the process including general information on topics such as
the materials of construction, piping and instrumentation diagrams (P&IDs),
ventilation, design codes and standards employed, material and energy
balances, IROFS (e.g., interlocks, detection, or suppression systems), electrical
classification, and relief system design and design basis.

The process-safety information described above is maintained up-to-date by the
configuration management program.

B. LES has developed procedures and criteria for changing the ISA. This includes
implementation of a facility change mechanism that meets the requirements of
10 CFR 70.72 (CFR, 2003i).

C. LES uses personnel with the appropriate experience and expertise in engineering and
process operations to maintain the ISA. 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.

The ISA Team for the initial ISA development is described in Section 3.1.2, ISA Team.

3.1.8.2 Integrated Safety Analysis

A. LES has conducted an ISA for each process, such that it identifies (i) radiological
hazards, (ii) chemical hazards that could increase radiological risk, (iii) facility hazards
that could increase radiological risk, (iv) potential accident sequences, (v) consequences
and likelihood of each accident sequence and (vi) IROFS including the assumptions and
conditions under which they support compliance with the performance requirements of
10 CFR 70.61 (CFR, 2003c).

The results of the ISA are presented in Section 3.6, Process Hazards; Section 3.7,
General Types of Accident Sequences, and Section 3.8, IROFS.
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B. LES has implemented programs to maintain the ISA and supporting documentation so
that it is accurate and up-to-date. Changes to the ISA Summary are submitted to the
NRC, in accordance with 10 CFR 70.72(d)(1) and (3) (CFR, 2003i). The ISA update
process accounts for any changes made to the facility or its processes. This update will
also verify that initiating event frequencies and IROFS reliability values assumed in the
ISA remain valid. Any changes required to the ISA as a result of the update process will
be included in a revision to the ISA. Evaluation of any facility changes or changes in the
process safety information that may alter the parameters of an accident sequence is by
the ISA method(s) as described in the ISA Summary Document. For any revisions to the
ISA, personnel having qualifications similar to those of ISA team members who
conducted the original ISA are used.

C. Personnel used to update and maintain the ISA and ISA Summary are trained in the ISA
method(s) and are suitably qualified.

D. Proposed changes to the facility or its operations are evaluated by the ISA method(s)
described in Section 3.1, General ISA Information. New or additional IROFS and
appropriate management measures are designated as required. The adequacy of
existing IROFS and associated management measures are promptly evaluated to
determine if they are impacted by changes to the facility and/or its processes. If a
proposed change results in a new type of accident sequence or increases the
consequences or likelihood of a previously analyzed accident sequence within the
context of 10 CFR 70.61 (CFR, 2003c), the adequacy of existing IROFS and associated
management measures are promptly evaluated and the necessary changes are made, if
required.

E. Unacceptable performance deficiencies associated with IROFS are addressed that are
identified through updates to the ISA.

F. Written procedures are maintained on site.

G. All IROFS are maintained so that they are available and reliable when needed.

3.1.8.3 Management Measures

Management measures are functions applied to IROFS, and any items that may affect the
function of IROFS. IROFS management measures ensure compliance with the performance
requirements assumed in the ISA documentation. The measures are applied to particular
structures, systems, equipment, components, and activities of personnel, and may be graded
commensurate with the reduction of the risk attributable to that IROFS. The IROFS
management measures shall ensure that these structures, systems, equipment, components,
and activities of personnel within the identified IROFS boundary are designed, implemented,
and maintained, as necessary, to ensure they are available and reliable to perform their function
when needed, to comply with the performance requirements assumed in the ISA
documentation.

The following types of management measures are required by the 10 CFR 70.4 definition of
management measures. The description for each management measure reflects the general
requirements applicable to each IROFS. Any management measure that deviates from the
general requirements described in this section, which are consistent with the performance
requirements assumed in the ISA documentation, are discussed in Section 3.8.3, Basis for
Enhanced or High Availability Failure Probability Index Number. A cross reference from the
associated IROFS in Table 3.8-1 to the applicable subsection is provided in Table 3.8 1.
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Configuration Management

The configuration management program is required by 10 CFR 70.72 and establishes a system
to evaluate, implement, and track each change to the site, structures, processes, systems,
equipment, components, computer programs, and activities of personnel. Configuration
management of IROFS, and any items that may affect the function of IROFS, is applied to all
items identified within the scope of the IROFS boundary. Any change to structures, systems,
equipment, components, and activities of personnel within the identified IROFS boundary must
be evaluated before the change is implemented. If the change requires an amendment to the
License, Nuclear Regulatory Commission approval is required prior to implementation.

Maintenance

Maintenance of IROFS, and any items that may affect the function of IROFS, encompasses
planned surveillance testing and preventative maintenance, as well as unplanned corrective
maintenance. Implementation of approved configuration management changes to hardware is
also generally performed as a planned maintenance function.

Planned surveillance testing (e.g., functional/performance testing, instrument calibrations)
monitors the integrity and capability of IROFS, and any items that may affect the function of
IROFS, to ensure they are available and reliable to perform their function when needed, to
comply with the performance requirements assumed in the ISA documentation. All necessary
periodic surveillance testing is performed on an annual frequency (any exceptions credited
within the ISA are discussed in Section 3.8.3).

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.

For an IROFS that is found to be degraded or impaired by planned operations, maintenance, or
construction activities: a compensatory measure may be used to ensure that the function of the
IROFS is compensated until it is returned to service. For example, a continuous fire watch may
be used to compensate for a degraded IROFS barrier.

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.
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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
required as identified in the needs/job analysis referenced in the previous paragraph. (any
exceptions credited within the ISA are discussed in Section 3.8.3).

Procedures

All activities involving IROFS, and any items that may affect the function of IROFS, are
conducted in accordance with approved procedures. Each of the other IROFS management
measures (e.g., configuration management, maintenance, training) is implemented via approved
procedures. These procedures are intended to provide a pre-planned method of conducting the
activity in order to eliminate errors due to on-the-spot analysis and judgments.

All procedures are sufficiently detailed that qualified individuals can perform the required
functions without direct supervision. However, written procedures cannot address all
contingencies and operating conditions. Therefore, they contain a degree of flexibility
appropriate to the activities being performed. Procedural guidance exists to identify the manner
in which procedures are to be implemented. For example, routine procedural actions may not
require the procedure to be present during implementation of the actions, while complex jobs, or
checking with numerous sequences may require valve alignment checks, approved operator
aids, or in-hand procedures that are referenced directly when the job is conducted.

To support the requirement to minimize challenges to IROFS, and any items that may affect the
function of IROFS, specific procedures for abnormal events are also provided. These
procedures are based on a sequence of observations and actions to prevent or mitigate the
consequences of an abnormal situation.
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Audits and Assessments

Audits are focused on verifying compliance with regulatory and procedural requirements and
licensing commitments. Assessments are focused on effectiveness of activities and ensuring
that IROFS are reliable and are available to perform their intended safety functions as
documented in the ISA. The frequency of audits and assessments is based upon the status and
safety importance of the activities being performed and upon work history. However, at a
minimum, all activities associated with maintaining IROFS will be audited or assessed on an
annual basis (any exceptions credited within the ISA are discussed in Section 3.8.3).

Incident Investigations

Incident investigations are conducted within the Corrective Action Program (CAP). Incidents
associated with IROFS, and any items that may affect the function of IROFS, encompass a
range of items, including (a) processes that behave in unexpected ways, (b) procedural
activities not performed in accordance with the approved procedure, (c) discovered deficiency,
degradation, or non-conformance with an IROFS, or any items that may affect the function of
IROFS. Additionally, audit and assessment results are tracked in the Corrective Action
Program.

Feedback from the results of incident investigations and identified root causes are used, as
appropriate, to modify management measures to provided continued assurance that the
reliability and availability of IROFS remain consistent with the performance requirements
assumed in the ISA documentation.

Records Management

All records associated with IROFS, and any items that may affect the function of IROFS, shall
be managed in a controlled and systematic manner in order to provide identifiable and
retrievable documentation. Applicable design specifications, procurement documents, or other
documents specify the QA records to be generated by, supplied to, or held, in accordance with
approved procedures are included.

Other Quality Assurance Elements

Other quality assurance elements associated with IROFS, or any items that may affect the
function of IROFS, that are required to ensure the IROFS is available and reliable to perform the
function when needed to comply with the performance requirements assumed in the ISA
documentation, will be listed in Table 3.8-1 and discussed in Section 3.8.3.
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3.1.9 References

Edition of Codes, Standards, NRC Documents, etc that are not listed below are given in Table
3.0-1.

CFR, 2003a. Title 10, Code of Federal Regulations, Section 70.65, Additional content of
applications, 2003.

CFR, 2003b. Title 10, Code of Federal Regulations, Part 70, Domestic Licensing of Special
Nuclear Material, 2003.

CFR, 2003c. Title 10, Code of Federal Regulations, Section 70.61, Performance requirements,
2003.

CFR, 2003d. Title 10, Code of Federal Regulations, Section 70.24, Criticality accident
requirements, 2003.

CFR, 2003e. Title 10, Code of Federal Regulations, Section 70.64, Requirements for new
facilities or new processes at existing facilities, 2003.

CFR, 2003f. Title 10, Code of Federal Regulations, Part 50, Appendix B, Quality Assurance
Criteria for Nuclear Power Plants and Fuel Reprocessing Plants, 2003.

CFR, 2003g. Title 10, Code of Federal Regulations, Section 70.62, Safety program and
integrated safety analysis, 2003.

CFR, 2003h. Title 29, Code of Federal Regulations, Section 1910, Occupational Safety and
Health Standards, 2003.

CFR, 2003i. Title 10, Code of Federal Regulations, Section 70.72, Facility changes and change
process, 2003.

LES, 1993. Claiborne Enrichment Center Safety Analysis Report, Louisiana Energy Services,
December 1993.
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3.1.10 Section 3.1 Tables

Table 3.1-1 HAZOP Guidewords

UF6 PROCESS GUIDEWORDS

Less Heat Corrosion Maintenance No Flow

More Heat Loss of Services Criticality Reverse Flow

Less Pressure Toxicity Effluents/Waste Less Uranium

More Pressure Contamination Internal Missile More Uranium

Impact/Drop Loss of Containment Less Flow Light Gas

Fire (Process, internal, Radiation More Flow External Event
other) III

NON UF6 PROCESS GUIDEWORDS

High Flow Low Pressure Impact/Drop More Uranium

Low Flow High Temperature Corrosion External Event

No Flow Low Temperature Loss of Services Startup

Reverse Flow Fire Toxicity Shutdown

High Level High Contamination Radiation Internal Missile

Low Level Rupture Maintenance

High Pressure Loss of Containment Criticality

EXTERNAL EVENTS POTENTIAL CAUSES

Construction on Site Hurricane Seismic Transport Hazard Off-Site

Flooding Industrial Hazard Off-site Tornado External Fire

Airplane Snow/Ice Local Intense
Precipitation
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Table 3.1-2 ISA HAZOP Table Sample Format

ISA HAZOP NODE: DESCRIPTION: DATE: PAGE:

GUIDEWORD HAZARD CAUSE CONSEQUENCE SAFEGUARDS MITIGATING COMMENTS
FACTORS

Table 3.1-3 Consequence Severity Categories Based on 10 CFR 70.61

Workers Offsite Public Environment

Category 3 Radiation Dose (RD) >1 Sievert (Sv) RD > 0.25 Sv (25 rem)
High (100 rem) 30 mg sol U intake

Consequence Chemical Dose (CD) > AEGL-3 for HF CD > AEGL-2
CD > AEGL-3 for U

Category 2 0.25 Sv (25 rem) <RD_< 1 Sv 0.05 Sv (5 rem) < RD_< Radioactive release
Intermediate (100 rem) 0.25 Sv (25 rem) > 5000 x Table 2
Consequence AEGL-2 < CD•< AEGL-3 for HF AEGL-1 <CD_< AEGL-2 Appendix B of 10

CFR Part 20
AEGL-2 < CD < AEGL-3 for U

Category I Accidents of lower radiological and Accidents of lower Radioactive releases
Low chemical exposures than those above radiological and chemical with lower effects

Consequence in this column exposures than those than those
above in this column referenced above in

this column

Notes:
*The worker that casues the release is expected to immediately sense and recognize the release and

will not receive a dose significantly greater than a worker elsewhere in the area
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Table 3.1-4 Chemical Dose Information

High Consequence Intermediate Consequence
(Category 3) (Category 2)

> 146 mg U/m3  > 19 Mg U/m3

Worker > 139 mg HF/m 3  > 78 mg HF/m 3

Public (outside > 13 mg U/M3  > 2.4 mg U/m3

controlled area, > 28 mg HF/r 3  > 0.8 mg HF/r 3

30-min exposure) I I I

Table 3.1-5 Likelihood Categories Based on 10 CFR 70.61

Likelihood Category Probability of Occurrence*

Not Unlikely 3 More than 1 0 -4 per-event per-year

Unlikely 2 Between 1 0 -4 and 10-5 per-event per-year

Highly Unlikely 1 Less than 10.5 per-event per-year
*Based on approximate order-of-magnitude ranges

Table 3.1-6 Risk Matrix with Risk Index Values

Likelihood of Occurrence

Severity of Likelihood Category 1 Likelihood Category 2 Likelihood Category 3
Consequences Highly Unlikely Unlikely Not Unlikely

(1) (2) (3)

Consequence Acceptable Risk Unacceptable Risk Unacceptable Risk
Category 3 High

(3) 3 6 9

Consequence Acceptable Risk Acceptable Risk Unacceptable Risk
Category 2 Intermediate

(2) 2 4 6

Consequence Acceptable Risk Acceptable Risk Acceptable Risk

Category I Low
(1) 1 2 3

Table 3.1-7 (Not Used)
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Table 3.1-8 Determination of Likelihood Category

Likelihood Category Likelihood Index T (= sum of index numbers)

1 T < -5

2 -5 < T < -4

3 -4 < T

Table 3.1-9 Failure Frequency Index Numbers

Frequency Based On Evidence Based On Type Of IROFS** Comments
Index No.

-6* External event with If initiating event, no IROFS needed.
freq. < 10.6 /yr

-5* Initiating event with For passive safe-by-design
freq. < 10,5/yr components or systems, failure is

considered highly unlikely when no
potential failure mode (e.g., bulging,
corrosion, or leakage) exists, as
discussed in Section 3.1.1.3.2,
significant margin exists*** and
these components and systems
have been placed under
configuration management.

-4* No failures in 30 Exceptionally robust passive Rarely can be justified by evidence.
years for hundreds of engineered IROFS (PEC), or Further, most types of single IROFS
similar IROFS in an inherently safe process, or have been observed to fail
industry two independent active

engineered IROFS (AECs),
PECs, or enhanced admin.
IROFS

-3* No failures in 30 A single IROFS with
years for tens of redundant parts, each a PEC
similar IROFS in or AEC
industry

-2* No failure of this type A single PEC
in this facility in 30
years

-1* A few failures may A single AEC, an enhanced
occur during facility admin. IROFS, an admin.
lifetime IROFS with large margin, or a

redundant admin. IROFS

0 Failures occur every 1 A single administrative IROFS
to 3 years

1 Several occurrences Frequent event, inadequate Not for IROFS, just initiating events
per year IROFS
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Table 3.1-9 Failure Frequency Index Numbers

Frequency Based On Evidence Based On Type Of IROFS** Comments
Index No.

2 Occurs every week or Very frequent event, Not for IROFS, just initiating events
more often inadequate IROFS

*Indices less than (more negative than) -1 should not be assigned to IROFS unless the configuration

management, auditing, and other management measures are of high quality, because, without these
measures, the IROFS may be changed or not maintained.

**The index value assigned to an IROFS of a given type in column 3 may be one value higher or lower than

the value given in column 1. Criteria justifying assignment of the lower (more negative) value should be
given in the narrative describing ISA methods. Exceptions require individual justification.

***For components that are safe-by-volume, safe-by-diameter, or safe-by-slab thickness, significant margin

is defined as a margin of at least 10%, during both normal and upset conditions, between the actual
design parameter value of the component and the value of the critical design attribute. For components
that require a more detailed criticality analysis, significant margin is defined as keff < 0.95, where keff =
kcalc + 3 0caic.

Table 3.1-10 Failure Probability Index Numbers

Probability Probability of Based on Type of IROFS Comments
Index No. Failure on

Demand

-6* 10-6 If initiating event, no
IROFS needed.

-4 or -5* 1 0- - 1 05 Exceptionally robust passive engineered Can rarely be justified by
IROFS (PEC), or an inherently safe process, evidence. Most types of
or two redundant IROFS more robust than single IROFS have been
simple admin. IROFS (AEC, PEC, or observed to fail
enhanced admin.)

-3 or -4* 10. - 10-4 A single passive engineered IROFS (PEC) or
an active engineered IROFS (AEC) with high
availability

-2 or-3* 10-2 _ 10-3  A single active engineered IROFS, or an
enhanced admin. IROFS, or an admin. IROFS
for routine planned operations

-1 or -2 101 - 10.2 An admin. IROFS that must be performed in
response to a rare unplanned demand

*Indices less than (more negative than) -1 should not be assigned to IROFS unless the configuration

management, auditing, and other management measures are of high quality, because, without these
measures, the IROFS may be changed or not maintained.
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Table 3.1-11 Failure Duration Index Numbers

Duration Avg. Failure Duration Duration in Years Comments
Index No.

1 More than 3 yrs 10

0 1 yr 1

-1 1 mo 0.1 Formal monitoring to justify
indices less than -1

-2 A few days 0.01

-3 8 hrs 0.001

-4 1 hr 10-4

-5 5 min 10-5
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3.2 SITE DESCRIPTION

This section provides an overall description of the National Enrichment Facility (NEF) site and
its environment, including regional and local geography, demography, meteorology, hydrology,
geology, seismology, and stability of subsurface materials. Significant portions of the
information presented in this section were derived from the NEF Environmental Report (LES,
2003).

This section also provides a characterization of natural phenomena (e.g., tornadoes, hurricanes,
floods, and earthquakes) and other external events (e.g., explosions and aircraft crashes) in
sufficient detail to assess their impact on facility safety and to assess their likelihood of
occurrence.

3.2.1 Site Geography

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

3.2.1.1 Site Location

The proposed NEF site is located in Southeastern New Mexico near the New Mexico/Texas
state line, in Lea County. This location is about 8 km (5 mi) east of Eunice and about 32 km (20
mi) south of Hobbs. The site comprises about 220 ha (543 acres) and is within county Section
32, Township 21 South, Range 38 East. The approximate center of the NEF is at latitude 32
degrees, 26 min, 1.74 sec North and longitude 103 degrees, 4 min, 43.47 sec West (see
Figure 3.2-1, County Map).

Section 32 is currently owned by the State of New Mexico. The State of New Mexico has
granted a 35 year easement to LES for site access and control.

The NEF site is relatively flat with slight undulations in elevation ranging from 1,033 to 1,045 m
(3,390 to 3,430 ft) above mean sea level. The overall slope direction is to the southwest.
Except for a gravel covered road which bisects the east and west halves of Section 32, the
property is undeveloped and utilized for domestic livestock grazing (see Figure 3.2-2, Plot Plan).

Figure 3.2-3, Site Plan, shows the site property boundary and the general layout of the
buildings.

3.2.1.2 Public Roads and Transportation

3.2.1.2.1 Public Roads

The site lies along the north side of New Mexico Highway 234. New Mexico Highway 234
intersects New Mexico Highway 18 about 4 km (2.5 mi) to the west. (See Figure 3.2-1). To the
north, U.S. Highway 62/180 intersects New Mexico Highway 18 providing access from the city
of Hobbs south to New Mexico Highway 234. To the east in Texas, U.S. Highway 385
intersects Texas Highway 176 providing access from the town of Andrews west to New Mexico
Highway 234. To the south in Texas, Interstate 20 intersects Texas Highway 18 which
becomes New Mexico Highway 18. West of the site, New Mexico Highway 8 provides access
from the city of Eunice east to New Mexico Highway 234.
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Potential adverse impact to NEF from chemical releases or explosions from trucks on nearby
highways was evaluated. Due to the distance of the highway from the facility boundary, a
chemical release from a passing vehicle will not have a safety impact on facility operations.
Detailed probabilistic analyses show the annual probability of an explosion adversely impacting
the plant is less than 1.0 E-5 per year.

3.2.1.2.2 Railroads

The nearest active rail transportation (the Texas-New Mexico Railroad) is in Eunice, New
Mexico to the west about 5.8 km (3.6 mi) from the site. This rail line is used mainly by the local
oil and gas industry for freight transport. There is also a rail spur to the Waste Control
Specialists (WCS) facility along the northern boundary of the NEF site about 1 km (0.5 mi) from
the Separations Building Module (SBM). This spur does not transport explosive materials or
chemical shipments which could have a safety impact on facility operations. As such, there is
no railroad traffic within proximity to the facility which poses a safety concern.

3.2.1.2.3 Water Transportation

There are no navigable waterways in the vicinity of the site.

3.2.1.2.4 Air Transportation

The nearest airport facilities are located just west of Eunice and are maintained by Lea County.
The airport is about 16 km (10 mi) west of the proposed NEF and consists of two runways
measuring about 1,000 m (3,280 ft) and 780 m (2,550 ft) each. Privately owned planes are the
primary users of the airport. There is no control tower and no commercial air carrier flights
(DOT, 2003). The nearest major commercial carrier airport is Lea County Regional Airport in
Hobbs, New Mexico, about 32 km (20 mi) north.

An aircraft hazard analysis has been performed for the facility site, following the methodology of
NUREG-0800. Airports and airways in the vicinity of the site have been identified. Based on
the published number of operations and distance to the proposed site, it is concluded that the
presence of these airports does not pose any risk to the site with regard to aircraft hazard. For
the identified airways, the probability of aircraft along these airways crashing onto the proposed
site has been conservatively calculated to be less than 1.0 E-6 per year.

3.2.1.3 Nearby Bodies of Water

The climate in southeast New Mexico is semi-arid. Average precipitation at the site is
calculated to be 33 to 38 cm (13 to 15 in) per year. Evaporation and transpiration rates are
high. This results in minimal, if any, surface water occurrence.

The NEF site contains no surface drainage features. The site topography is relatively flat.
Some localized depressions exist due to eolian processes, but the size of these features is too
small to be of significance with respect to surface water collection.

The closest water conveyance is Monument Draw, a typically dry, intermittent stream located
several miles west of the site.

Baker Spring, an intermittent surface water feature, is situated a little over 1.6 km (1 mi)
northeast of the NEF site.
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There are also three "produced water" lagoons for industrial purposes on the adjacent quarry
property to the north.

There is also a manmade pond at the Eunice golf course approximately 15 km (9.5 mi) west of

the site.

3.2.2 Demographics and Land Use

This section provides the census results for the site area, specific information about nearby
population areas with respect to proximity to the site, specific information about nearby public
facilities (schools, hospitals, parks, etc.) with respect to proximity to the site, and land and water
use near the site.

3.2.2.1 Population Information

This section describes the population characteristics of the two-county areas around the NEF
site.

3.2.2.1.1 Permanent Population and Distribution

The combined population of the two counties in the NEF vicinity, based on the 2000 U.S.
Census is 68,515, which represents a 2.3% decrease over the 1990 population of 70,130 (Table
3.2-1, Population and Population Projections, 1970-2040). This rate of decrease is counter to
the trends for the states of New Mexico and Texas, which had population increases of 20.1%
and 22.8%, respectively during the same decade. Over that 10 year period, Lea County, New
Mexico, where the site is located, had a growth decrease of 0.5% and the Andrews County,
Texas decrease was 9.3%. Lea County experienced a sharp but short population increase in
the mid-1 980's due to petroleum industry jobs. The change in the job market caused the
population in Lea County to increase to over 65,000 during that period.

Based on projections made using historic data (Table 3.2-1), Lea County, New Mexico and
Andrews County, Texas are likely to grow more slowly than their respective states over the next
30 years (the expected licensed period for the NEF).

Lea County covers 11,378 km 2 (4,393 mi2) or approximately 1,142,238 ha (2,822,522 acres)
which is three times the size of Rhode Island and only slightly smaller than Connecticut. The
county population density is 16% lower than the New Mexico state average (4.8 versus 5.8
people per square kilometer (12.6 versus 15.0 people per square mile)). The county housing
density is 20% lower than the New Mexico state average (2.0 versus 2.5 housing units per
square kilometer (5.3 versus 6.4 housing units per square mile)).

Andrews County covers 3,895 km 2 (1,504 mi 2). The county population density is 11% of the
Texas state average (3.3 versus 30.6 per square kilometer (8.7 versus 79.6 population density
per square mile)). The county housing density is low, at just over 11% of the Texas state
average (1.4 versus 12.0 housing units per square kilometer (3.6 versus 31.2 housing units per
square mile)).
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3.2.2.1.2 Industrial Population

More than 98% of the area within an 8 km (5 mi) radius of the NEF is an extensive area of open
land on which livestock wander and graze. Gas and oil field operations are widespread in the
area, but significant petroleum potential is absent within at least 5 to 8 km (3 to 5 mi) of the site.
Industrial operations near the site include:

" A quarry, operated by Wallach Concrete, Inc., and several oil recovery sludge ponds owned
by the Sundance Services are located north of the site. The quarry owner leases land
space to a "produced water" reclamation company that maintains three small "produced
water" lagoons. Eight people are employed at the Wallach Concrete Quarry and nine
people are employed by Sundance Services.

* Lea County operates a landfill on the south side of New Mexico State Highway 234,
approximately 1 km (0.6 mi) from the center of Section 32. Four people are employed at the
Lea County landfill.

" A vacant parcel of land is immediately east of the site. Land further east approximately 1.6
km (1 mi), in Texas, is occupied by Waste Control Specialists (WCS), LLC. WCS possesses
a radioactive materials license from Texas, an NRC Agreement state. WCS is licensed to
treat and temporarily store low-level and mixed low-level radioactive waste. WCS is also
permitted to treat and dispose of hazardous toxic waste in a landfill. WCS employs 72
people.

" 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. The Dynegy Midstream Services
Plant employs 40 people.

3.2.2.2 Population Centers

The proposed NEF site is in Lea County, New Mexico, approximately 1 km (0.6 mi) from the
border of Andrews County, Texas, as shown on Figure 3.2-1. The figure also shows the city of
Eunice, New Mexico, the closest population center to the site, at a distance of about 8 km (5
mi). Other population centers are at distances from the site as follows:

* Hobbs, Lea County, New Mexico: 32 km (20 mi) north

" Jal, Lea County, New Mexico: 37 km (23 mi) south

" Lovington, Lea County New Mexico: 64 km (39 mi) north-northwest

* Andrews, Andrews County Teas: 51 km (32 mi) east

* Seminole, Gaines County Texas, 51 km (32 mi) east-northeast

" Denver City, Gaines County, Texas 65 km (40 mi) north-northeast.

Aside from these communities, the population density in the site region is extremely low.
Table 3.2-1, lists by year/decade, the estimated population in the site vicinity.
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3.2.2.3 Public Service Facilities

3.2.2.3.1 Fire Department and Local Law Enforcement

Fire support service for the Eunice area is provided by Eunice Fire and Rescue, located
approximately 8 km (5 mi) from the site. If additional fire equipment is needed, or if Eunice Fire
and Rescue is unavailable, mutual aid agreements exist with all of the county fire departments.

The Eunice Police Department, with five full-time officers, provides local law enforcement. The
Lea County Sheriff's Department also maintains a substation in Eunice. If additional resources
are needed, officers from mutual aid communities within Lea County and Andrews County,
Texas, can provide an additional level of response. The New Mexico State Police provide a
third level of response.

3.2.2.3.2 School Population

There are four educational institutions within a radius of about 8 km (5 mi) of the NEF site, all in
Lea County, New Mexico. These include an elementary school, a middle school, a high school
and a private K-12 school. Table 3.2-2, Educational Facilities Near the Site, details the location
of the educational facilities, population (including faculty/staff members), and student-teacher
ratio. Apart from these schools, the next closest educational institutions are in Hobbs, New
Mexico, 32 km (20 mi) north of the site.

The closest schools in Andrews County, Texas are in the community of Andrews about 51 km

(32 mi) east of the NEF site.

3.2.2.3.3 Health Care Populations

There are two hospitals in Lea County, New Mexico. The Lea Regional Medical Center is
located in Hobbs, New Mexico, about 32 km (20 mi) north of the proposed 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.

There are no nursing homes or retirement facilities in the site area. The closest such facilities
are in Hobbs, New Mexico, about 32 km (20 mi) north of the site.

3.2.2.3.4 Recreational Population

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

More than 98% of the area within an 8 km (5 mi) radius of the NEF is an extensive area of open
land on which livestock wander and graze. Gas and oil field operations are widespread in the
area, but significant petroleum potential is absent within at least 5 to 8 km (3 to 5 mi) of the site.
Industrial operations near the site include:

" A quarry, operated by Wallach Concrete, Inc., and several oil recovery sludge ponds owned
by the Sundance Services are located north of the site. The quarry owner leases land
space to a "produced water" reclamation company that maintains three small "produced
water" lagoons. The operations at these facilities do not pose a safety concern for the NEF.

" Lea County operates a landfill on the south side of New Mexico State Highway 234,
approximately 1 km (0.6 mi) from the center of Section 32. This facility does not pose a
safety concern for the NEF.

" A vacant parcel of land is immediately east of the site. Land further east approximately 1.6
km (1 mi), in Texas, is occupied by WCS. WCS possesses a radioactive materials license
from Texas, an NRC Agreement state. WCS is licensed to treat and temporarily store low-
level and mixed low-level radioactive waste. WCS is also permitted to treat and dispose of
hazardous toxic waste in a landfill. WCS does not pose a safety concern for the NEF.

* 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.

" An underground C02 pipeline originally traversed the property in a southeast-northwest
direction. The 254 mm (10 in) diameter pipe operated at 134.4 bar (1,950 psi). The pipeline
has been relocated along the western and southern boundary of Section 32 so that it will be
at least 381 m (1,250 ft) from the facility Restricted Area. At this distance from the facility,
the pipeline does not pose a safety concern.

* An underground natural gas pipeline is located along the south property line, paralleling
New Mexico Highway 234. A risk assessment of the hazards posed by the pipeline has
been performed. The assessment used a hazard model to estimate the likelihood of a gas
line leak and subsequent explosion that could impact NEF operations. The model
incorporated historical data on pipeline accidents obtained from the Department of
Transportation (DOT, 2002) and accounted for the conditional probability that if an explosion
were to occur, it would have to be substantial to have an impact on facility buildings. The
model also accounted for the safe separation distance, i.e., if an explosion occurs beyond
the safe separation distance for a critical structure, then the structure will be unaffected.
The calculated probability of the hazard due to the natural gas pipeline in the vicinity of the
proposed NEF is 9.4 E-6 per year.
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3.2.2.5 Land Use

Surrounding property consists of vacant land and industrial developments. A railroad spur
borders the site to the north. Beyond is a sand/aggregate quarry. A vacant parcel of land is
situated immediately to the east. Cattle grazing are not allowed on this vacant parcel. Further
east, at the state line and within Andrews County, Texas, is a hazardous waste treatment and
disposal facility. A landfill is south-southeast of the site, across New Mexico Highway 234 and a
petroleum contaminated soil treatment facility is adjacent to the west. Land further north, south
and west has been mostly developed by the oil and gas industry. Land further east is
ranchland. The nearest residences are situated approximately 4.3 km (2.63 mi) west of the site.
Beyond is the city of Eunice, which is approximately 8 km (5 mi) to the west. There are no
known public recreational areas with 8 km (5 mi) of the site. There is a historical marker and
picnic area approximately 3.2 km (2 mi) from the site at the intersection of New Mexico
Highways 234 and 18. Refer to Section 3.2.5.2 for further discussion on mineral resources in
the site vicinity.

Rangeland comprises 98.5% of the area within an 8 km (5 mi) radius of the NEF site,
encompassing 12,714 ha (31,415 acres) within Lea County, New Mexico, and 7,213 ha (17,823
acres) in Andrews County, Texas. Rangeland is an extensive area of open land on which
livestock wander and graze and includes herbaceous rangeland, shrub and brush rangeland
and mixed rangeland. Built-up land and barren land constitute the other two land use
classifications in the site vicinity, but at considerably smaller percentages. Land cover due to
built-up areas, which includes residential and industrial developments, makes up 1.2 percent of
the land use. This equates to a combined total of 243 ha (601 acres) for Lea and Andrews
Counties. The remaining 0.3% of land area is considered barren land which consists of bare
exposed rock, transitional areas and sandy areas. This information is summarized in Table 3.2-
3, Land Use Within 8 km (5 mi) of the Site. The above indicated land use classifications are
identical to those used by the United States Geological Survey (USGS). No special land use
classifications (i.e., Native American reservations, national parks, prime farmland) are within the
vicinity of the site.

Except for the proposed construction of the NEF and the potential citing of a low-level
radioactive waste disposal site in Andrews County, Texas, there are not other know current,
future or proposed land use plans, including staged plans, for the site or immediate vicinity.

3.2.2.6 Water Use

The climate in southeast New Mexico is semi-arid. Average precipitation at the site is
calculated to be only 33 to 38 cm (13 to 15 in) per year. The NEF site itself contains no surface
water bodies or surface drainage features. Essentially all the precipitation that occurs at the site
is subject to infiltration and/or evapotranspiration.

3.2.2.6.1 Recreation

There are no significant bodies of water or navigable waterways in the vicinity of the site.

ISA Summary Page 3.2-7 Revision 18
ISA Summary - Rev 18 Page 89 of 826



3.2 Site Description

3.2.2.6.2 Agricultural Water Use

Although various crops are grown within Lea and Andrews Counties, local and county officials
report that there is no agricultural activity in the site vicinity, except for domestic livestock
ranching. The principal livestock for both Lea and Andrews Counties is cattle. Although milk
cows comprise a significant number of cattle in Lea County, the nearest dairy farms are about
32 km (20 mi) north of the subject site, near the city of Hobbs, New Mexico. There are no milk
cows in Andrews County. Table 3.2-4, Agriculture Census, Crop, and Livestock Information,
provides data on agricultural and livestock activities in Lea County, New Mexico, and Andrews
County, Texas.

Known sources of water in the site vicinity include the following: a manmade pond on the
adjacent quarry property to the north which is stocked with fish for private use; Baker Spring, an
intermittent surface water feature, situated a little over 1.6 km (1 mi) northeast of the site which
only contains water seasonally; several cattle watering holes where groundwater is pumped by
windmill and stored in above ground tanks.

3.2.2.6.3 Municipal Use of Local Surface Water

Surface water is not a source of water for municipal use.

3.2.2.6.4 Groundwater Use

The NEF water supply is from the municipal water system in Eunice, New Mexico, and thus no
water will be drawn from either surface water or groundwater sources at the NEF site. The
Eunice system obtains water from a groundwater source in the city of Hobbs, approximately 32
km (20 mi) north of the site. Supply of nearby groundwater users will thus not be affected by
operation of the NEF. No subsurface or surface water uses such as withdrawals or
consumption are made at the site by the NEF.

3.2.3 Meteorology

In this section, data characterizing the meteorology (e.g., wind, precipitation, and severe
weather) for the site are presented. The discussion identifies the design basis natural events for
the facility, including the likelihood of occurrence.

The meteorological conditions at the NEF have been evaluated and summarized in order to
characterize the site climatology and to provide a basis for predicting the dispersion of gaseous
effluents. No on-site meteorological data were available, however, WCS have a meteorological
monitoring station within approximately 1.6 km (1 mi) from the proposed NEF site.

Climate information from Hobbs, New Mexico (32 km (20 mi) north of the site), obtained from
the Western Regional Climate Center, were used. In addition, National Oceanic and
Atmospheric Administration (NOAA) Local Climatological Data (LCD) recorded at Midland-
Odessa Regional Airport, Texas (103 km (64 mi) southeast of the site) and at Roswell, New
Mexico (161 km (100 mi) northwest of the site) were used. In the following summaries of
meteorological data, the averages are based on:

* Hobbs station (WRCC, 2003) averages are based on a 30 year record (1971 to 2000)
unless otherwise stated
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" Midland-Odessa station (NOAA, 2002a) averages are based on a 30 year record (1961 to
1990) unless otherwise stated

* Roswell station (NOAA, 2002b) averages are based on a 30 year record (1961 to 1990)
unless otherwise stated.

The WCS data was not used since it had not been fully verified by WCS. An analysis of the
WCS data was performed and it was determined that the prevailing wind direction at the WCS
facility agrees with the prevailing wind directions at Midland-Odessa and Roswell. Use of the
Hobbs, Midland-Odessa, and Roswell observations for a general description of the
meteorological conditions at the NEF was deemed appropriate as they are all located within the
same region and have similar climates. Use of the Midland-Odessa data for predicting the
dispersion of gaseous effluents was deemed appropriate. It is the closest first-order National.
Weather Service (NWS) station to the NEF site, and both Midland-Odessa and the NEF site
have similar climates. In addition, wind direction frequency comparisons between Midland-
Odessa and the closest source of meteorological measurements (WCS) to the NEF site show
good agreement. Midland-Odessa and Roswell data were compiled and certified by the
National Climatic Data Center. Hobbs data were compiled and certified by the Western
Regional Climate Center.

3.2.3.1 Local Wind Patterns and Average and Maximum Wind Speeds

Monthly mean wind speeds and prevailing wind directions at Midland-Odessa are presented in
Table 3.2-5, Midland-Odessa, Texas, Wind Data. The annual mean wind speed was 4.9 m/s
(111.0 mi/hr) and the prevailing wind direction was 180 degrees with respect to true north. The
maximum five-second wind speed was 31.3 m/s (70 mi/hr).

Monthly mean wind speeds and prevailing wind directions at Roswell are presented in Table
3.2-6, Roswell, New Mexico, Wind Data. The annual mean wind speed was 3.7 m/s (8.2 mi/hr)
and the prevailing wind direction was wind from 160 degrees with respect to true north. The
maximum five-second wind speed was 27.7 m/s (62 mi/hr).

Five years of data (1987-1991) from the Midland-Odessa NWS were used to generate joint
frequency distributions of wind speed and direction. This data summary, for all Pasquill stability
classes (A-F) combined, is provided in Table 3.2-7, Midland-Odessa Five Year (1987-1991)
Annual Joint Frequency Distribution For All Stability Classes Combined.

Five years of data (1987-1991) from the Midland-Odessa NWS were used to generate joint
frequency distributions of wind speed and direction as a function of Pasquill stability class (A-F).
Stability class was determined using the solar radiation/cloud cover method. These data are
given in Tables 3.2-8 through 3.2-13. The most stable classes, E and F, occur 18.3% and
13.6% of the time, respectively. The least stable class, A, occurs 0.4% of the time. Important
conditions for atmospheric dispersion, stable (Pasquill class F) and low wind speeds 0.4-1.3 m/s
(1.0-3.0 mi/hr), occur 2.2% of the time. The highest occurrences of Pasquill class F and low
wind speeds, 0.4-1.3 m/s (1.0-3.0 mi/hr), with respect to wind direction are 0.28% and 0.23%
with south and south-southeast winds.
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3.2.3.2 Annual Amounts and Forms of Precipitation

The normal annual total rainfall as measured in Hobbs is 46.1 cm (18.15 in). Precipitation
amounts range from an average of 1.2 cm (0.45 in) in March to 8 cm (3.1 in) in September. The
record maximum and minimum monthly totals are 35.13 cm (13.83 in) and zero, respectively
(WRCC, 2003). Table 3.2-14, Hobbs New Mexico Temperature and Precipitation Data, lists the
monthly averages and extremes of precipitation for the Hobbs data. These precipitation
summaries are based on 30 year records.

The normal annual total rainfall as measured in Midland-Odessa is 37.6 cm (14.8 in).
Precipitation amounts range from an average of 1.1 cm (0.42 in) in March to 5.9 cm (2.31 in) in
September. The record maximum and minimum monthly totals are 24.6 cm (9.70 in) and zero,
respectively. The highest 24-hour precipitation total was 15.2 cm (6 in) in July 1968 (NOAA,
2002a). Table 3.2-15, Midland-Odessa, Texas, Precipitation Data, lists the monthly averages
and extremes of precipitation for the Midland-Odessa data. These precipitation summaries are
based on 30 year records.

The normal annual rainfall total as measured in Roswell, New Mexico, is 33.9 cm (13.34 in).
The record maximum and minimum monthly totals are 17.5 cm (6.9 in) and zero, respectively
(NOAA, 2002b, 2002a). The highest 24-hour precipitation total was 12.5 cm (4.91 in) in July
1981 (NOAA, 2002b). Table 3.2-16, Roswell, New Mexico, Precipitation Data, lists the monthly
averages and extremes of precipitation for the Roswell data. These precipitation summaries are
based on 30 year records.

3.2.3.3 Design Basis Values for Snow or Ice Load

Snowfall in Midland-Odessa, Texas, averages 13.0 cm (5.1 in) per year. Maximum monthly
snowfall/ice pellets of 24.9 cm (9.8 in) fell in December 1998. The maximum amount of
snowfall/ice pellets to fall in 24 hours was 24.9 cm (9.8 in) in December 1998 (NOAA, 2002a).
Table 3.2-17, Midland-Odessa, Texas, Snowfall Data, lists the monthly averages and
maximums of snowfall/ice pellets at Midland-Odessa, Texas. These snowfall summaries are
based on 30 year records.

Snowfall in Roswell, New Mexico, averages 30.2 cm (11.9 in) per year. Maximum monthly
snowfall/ice pellets of 53.3 cm (21.0 in) fell in December 1997. The maximum amount of
snowfall/ice pellets to fall in 24 hours was 41.9 cm (16.5 in) in February 1988 (NOAA, 2002b).
Table 3.2-18, Roswell, New Mexico, Snowfall Data, lists the monthly averages and maximums
of snowfall/ice pellets at Roswell, New Mexico. These snowfall summaries are based on 30
year records.

The design basis ground snow load for the NEF was determined by combining the 100-year
snowpack loading and 48 hour Probable Maximum Winter Precipitation (PMWP) loading for the
area. Using the published 50 year snowpack loading of 48.8 kg/M 2 (10 1b/ft2) (ASCE 7) and
adjusting this value using the method described by ASCE, the 100 year snowpack loading is
determined to be 58.6 kg/M 2 (12 Ib/ft2).

The 48-hour PMWP as determined by the methodology outlined in Hydrometeorlogical Report
No. 33 (WB, 1956) is determined to be 483 mm (19 in), which corresponds to a loading of 96.6
kg/M 2 (19.8 lb/ft2). These two values were used to develop a design basis ground snow loading
of 156 kg/M 2 (32 lb/ft2).
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The design basis ground snow load does not explicitly account for loads due to frozen rain, ice,
or hail. This type of loading is bounded by the conservative design basis ground snow load
discussed above.

3.2.3.4 Type, Frequency, and Magnitude of Severe Weather

This section identifies the design basis severe weather events for the facility and describes the
basis for their selection.

3.2.3.4.1 Tornados and Tornado Missiles

Tornadoes occur infrequently in the vicinity of the NEF. Only two significant tornadoes (i.e., F2
or greater) were reported in Lea County, New Mexico, (Grazulis, 1993) from 1880-1989. Across
the state line, only one significant tornado was reported in Andrews County, Texas, (Grazulis,
1993) from 1880-1989.

Tornadoes are commonly classified by their intensities. The F-Scale classification of tornados is
based on the appearance of the damage that the tornado causes. There are six classifications,
FO to F5, with an F tornado having winds of 64-116 km/hr (40-72 mi/hr) and an F5 tornado
having winds of 420-512 km/hr (261-318 mi/hr) (AMS, 1996). The two tornadoes reported in
Lea County were estimated to be F2 tornadoes (Grazulis, 1993).

The following steps were taken in performing the tornado hazard assessment for the site:

* Define a local region of latitude and longitude that surrounds the site of interest and obtain
historical records of tornadoes that have touched down in the local region

" Determine occurrence rate and associated confidence limits

* Determine number of tornadoes per F-Scale category

* Estimate the damage path area for each F-Scale category and calculate damage areas
associated with confidence limits

* Calculate tornado hazard probabilities for each F-Scale wind speed category.

An annual tornado hazard probability of 1 E-05 was chosen for the design basis tornado. The
tornado and tornado missile parameters from the site-specific study are provided below.

Annual Tornado Hazard Probability

Tornado Wind Speed

Radius of Damaging Winds

Atmospheric Pressure Change (APC)

Rate of APC

1 E-05

302 km/hr (188 mi/hr)

130 m (425 ft)

-390 kg/m 2(-80 lb/ft2)

-146 kg/m 2/s (-30 Ib/ ft2)

Horizontal Speed

Vertical Speed

Missile: 2x4 Timber Plank, 6.80 kg (15 Ib)

136 km/hr (85 mi/hr)

88 km/hr (55 mi/hr)

Maximum Height above Ground 61 m (200 ft)
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Missile: 76.2 mm (3-in.) Diameter Steel Pipe, 34 kg (75 Ib)

Horizontal Speed 80 km/hr (50 mi/hr)

Vertical Speed 48 km/hr (30 mi/hr)

Maximum height above Ground 9.1 m (30 ft)

Missile: Automobile 1361 kg (3,000 Ib)

Horizontal Speed 32 km/hr (20 mi/hr)

3.2.3.4.2 Extreme Winds

Annual extreme winds recorded at the Midland-Odessa, Texas, airport are used to model the
straight wind hazard at the NEF site. The airport is located 103 km (64 mi) east-southeast of
the site. The airport location features flat, open terrain. Due to proximity, common weather
systems affect Eunice, New Mexico, and Midland-Odessa, Texas. The wind speeds used in the
model are 3 second gust speeds at a 10 m height above ground. The set of annual extreme
winds include the years 1973 to 1999.

A Fischer-Tippett Type I extreme value distribution is fit to the annual extreme wind speed data.
Upper and lower bound values at 95% confidence level are also calculated. The results of the
straight wind hazard assessment are provided in Table 3.2-19, Straight Wind Hazard
Assessment.

An annual wind hazard probability of 1 E-05 was chosen for the design basis wind speed. This
wind speed is 252 km/hr (157 mi/hr), and is a 3 second gust, 10 m (33 ft) above ground.

3.2.3.4.3 Hurricanes

Hurricanes, or tropical cyclones, are low-pressure weather systems that develop over the
tropical oceans. These storms are classified during their life cycle according to their intensity:

" Tropical depression - wind speeds less than 63 km/hr (39 mi/hr)

" Tropical storm - wind speed between 63 and 118 km/hr (39 and 73 mi/hr)

* Hurricane - wind speeds greater than 118 km/hr (73 mi/hr)

Hurricanes are fueled by the relatively warm tropical ocean water and lose their intensity quickly
once they make landfall. Since the NEF is sited about 805 km (500 mi) from the coast, it is
most likely that any hurricane that is tracked towards it would have dissipated to the tropical
depression stage, that is, wind speeds less than 63 km/hr (39 mi/hr), before it reached the NEF.
Therefore hurricanes are not a design basis event for the site.

3.2.3.4.4 Extreme Precipitation

The short duration - small area local intense probable maximum precipitation (PMP) was
obtained from NOAA Hydrometeorological Report No. 52 (NOAA, 1982). The local intense
PMP is 43.9 cm (17.3 in) in 1 hr over 2.6 km 2 (1 mi 2).
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Roofs will be designed so as not to pond water to a depth during the local intense PMP that
could exceed the design load for the roof.

Local site runoff has been determined for the local plant site drainage area. Maximum ponding
depths around the main plant structures is approximately 49 cm (1.9 ft) using final site
topography. Although the potential for water intrusion into critical plant areas will be precluded
by final site grading, criticality analysis conservatively assumes 60 cm (2 ft) of flooding.

3.2.3.4.5 Lightning

Thunderstorms occur during every month but are most common in the spring and summer
months. Thunderstorms occur an average of 36.4 days/year in Midland-Odessa, Texas, based
on a 54 year period of record. The seasonal averages are: 11 days in spring (March through
May); 17.4 days in summer (June through August); 6.7 days in fall (September through
November); and 1.3 days in winter (December through February).

J. L. Marshall (Marshall, 1973) presented a methodology for estimating lightning strike
frequencies which includes consideration of the attractive area of structures. His method
consists of determining the number of lightning flashes to earth per year per square kilometer
and then defining an area over which the structure can be expected to attract a lightning strike.
Assuming that there are 4 flashes to earth per year per square kilometer (10.36 flashes to earth
per year per square mile) in the vicinity of the NEF (conservatively estimated using Figure 3.2-4,
Average Lightning Flash Density, which is taken from the NWS (NWS, 2003). Marshall defines
the total attractive area, A, of a structure with length L, width W, and height H, for lightning
flashes with a current magnitude of 50% of all lightning flashes as:

A = LW + 4H (L + W) + 12.57 H2

The following building complex dimensions were used to estimate conservatively the attractive
area of the NEF:

L = 534 m (1,752 ft), W = 534 m (1,752 ft), H = 201/4 m (661/2 ft)

The total attractive area is therefore equal to 0.34 km 2 (0.1455 mi 2). Consequently, the lightning
strike frequency computed using Marshall's methodology is given as 1.51 flashes per year.

Lightning protection for the NEF is provided.

3.2.4 Hydrology

This section describes the NEF site's surface water and groundwater resources. Data is
provided for the NEF site and the surrounding area, and the regional associations of those
natural water systems are described. This information provides the basis for evaluation of any
potential facility impacts on surface water, aquifers, and the related social and economic
structures of the area around the facility.
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The information included in this section was largely obtained from prior site studies including
extensive subsurface investigations for a nearby facility, WCS, located about 1.6 km (1 mi) to
the east of the NEF site. In addition, literature searches were conducted to obtain additional
reference material. Some of the WCS data has been collected on Section 33 located
immediately east of the NEF site. These data are being supplemented by a groundwater
exploration and sampling program on Section 32 initiated by LES in September 2003.

The NEF facility will make no use of either surface water or groundwater from the site. The
collection and storage of runoff from specific site areas will be controlled. No significant adverse
changes are expected in site hydrology as a result of construction or operation of the NEF.

3.2.4.1 Surface Hydrology

The NEF site itself contains no surface water bodies or surface drainage features. Essentially
all the precipitation that occurs at the site is subject to infiltration and/or evapotranspiration.
More information on the movement and fate of surface water and groundwater at the site is
provided in the following sections.

3.2.4.2 Major Surface and Subsurface Hydrological Systems

The climate in southeast New Mexico is semi-arid. Average precipitation at the site is
calculated to be 33 to 38 cm per year (13 to 15 in per year). Evaporation and transpiration rates
are high. This results in minimal, if any, surface water occurrence or groundwater recharge.

The NEF site is relatively flat and contains no surface drainage features.. Some localized
depressions exist, due to eolian processes, but the size of these features is too small to be of
significance with respect to surface water collection.

Most precipitation is contained onsite due to infiltration and/or evapotranspiration. The
vegetation on the site is primarily mesquite bush (Prosopis juliflora) and native grasses (e.g.,
Sporobolus giganteus). The surface soils are predominantly of an alluvial or eolian origin. The
texture of the surface soils is generally silt to silty sands. Therefore, the surface soils are
relatively low in permeability and tend to hold moisture in storage rather than allow rapid
infiltration to depth. Water held in storage in the soil is subsequently subject to
evapotranspiration. Nine preliminary subsurface borings were drilled at the site during
September 2003. Only one of the borings produced cuttings that were slightly moist at 1.8 to
4.2 m (6 to 14 ft) below ground surface; other cuttings were very dry. Also, ground water was
not encountered during drilling in any of the additional 59 NEF site borings, which are
documented in Appendices A and C of the Geotechnical Report (NTS Report No. 114489-G-01,
Rev. 00) and some of which were drilled as deep as 30.5 m (100 ft) below grade.
Evapotranspiration processes are significant enough to short-circuit any potential groundwater
recharge. This process is further discussed below.
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There is some evidence for shallow, near-surface groundwater occurrence in areas to the north
and east of the site. These conditions are intermittent and limited. A quarry operated by
Wallach Concrete, Inc. is located just north of the NEF site. Wallach Concrete has extensively
mined sand and gravel from the quarry. The typical geologic cross section at that site consists
of a layer of caliche at the surface, referred to as the "caprock," underlain by a sand and gravel
deposit, which in turn overlies a thick clay unit of the Dockum Group, referred to as red beds,
and part of the Chinle Formation. Figure 3.2-5, Site Boring Plan and Profile, depicts this
stratigraphy. In some locations, the caprock (caliche) overlies sand and gravel, with the red bed
clay Chinle Formation at the base of the pit. In some areas the caprock is missing and the sand
and gravel is exposed at the surface. The caprock is generally fractured and following
precipitation events may allow infiltration that quickly bypasses any roots from surface
vegetation. In addition, gravel outcrops may allow rapid infiltration of precipitation. These
conditions have led to instances of minor amounts of perched groundwater at the base of the
sand and gravel unit, atop the red bed Chinle Formation. The Chinle red bed clay has a very
low permeability, about 1 x 10-8 cm/s (4 x 10-9 in/s) (Rainwater, 1996), and serves as a
confining unit arresting downward percolation of localized recharge flux. This shallow perched
zone is not pervasive throughout the area.

Conditions at the NEF site are different than at the Wallach Concrete site. Two differences are
of particular importance. First, the caprock is not present at the NEF site. Therefore, rapid
infiltration through fractured caliche does not contribute to localized recharge at the NEF site.
Second, the surface soils at the NEF site are finer-grained than the sand and gravel at the
Wallach Concrete site. There is a thin layer of sand and gravel just above the red bed Chinle
clay unit on the NEF site, but based on recent investigations, it is not saturated.

Another instance of possible saturation above the Chinle clay may be seen at Baker Spring, just
to the northeast of the NEF site. Baker Spring is located at the edge of an escarpment, where
the caprock ends. Baker Spring is intermittent, and water typically flows from it only after
precipitation events. There may be some water seeping from the sand and gravel unit beneath
the caprock and into Baker Spring. The area where Baker Spring is located is underlain by the
Chinle clay. Deep infiltration of water is impeded by the low permeability of the clay. Therefore,
seepage and/or precipitation/runoff into the Baker Spring area appear to be responsible for the
intermittent localized flow and ponding of water in this area. Flows from this feature are
intermittent, unlike those supplying the Wallach Concrete pits. This condition does not exist at
the NEF site due to the absence of the caprock and the low permeability surface soils.

A recent investigation of the Baker Spring area supports the conclusion that the feature is man-
made and results from the historical excavation of gravel and caprock materials that are present
above the redbed clay. As a result of the excavation, Baker Spring is topographically lower than
the surrounding area. Following rainfall events, ponding on the excavation floor occurs.
Because the excavation floor consists of very low permeability clay of the redbed, limited
vertical migration of the ponded water occurs. Shading from the high wall and trees that have
flourished in the excavated area retard the natural evaporation rates and water stands in the
pond for sometime. It is also suspected that during periods of ponding, surface water infiltrates
into the sands at the base of the excavated wall and is retained as bank storage. As the surface
water level declines, the bank storage is discharged back to the excavation floor.
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A third instance of localized shallow groundwater occurrence exists to the east of the NEF site
where several windmills on the WCS property were used to supply water for stock tanks. These
windmills tapped small saturated lenses above the Chinle Formation red beds. The amount of
groundwater in these zones is limited. The source of recharge for these localized perched
zones is likely to be "buffalo wallows," (playas) depressions located near the windmills. The
buffalo wallows are substantial surface depressions that collect surface water runoff. Water
collecting in these depressions is inferred to infiltrate below the root zone due to the ponding
conditions. WCS has drilled monitoring wells in these areas to characterize the nature and
extent of the saturated conditions. Some of these wells are dry, owing to the localized nature of
the perched conditions. When water is encountered in the sand and gravel above the Chinle
Formation red beds, its level is slow to recover following sampling events due to the low
permeability of the perched saturated zones. The discontinuity of this saturated zone and its
low permeability argue against its definition as an aquifer. No buffalo wallows or related
groundwater conditions occur on or near the NEF site.

The hydrologic conditions that occur in the shallow surface regime at the NEF site are
substantiated by field investigations including geochemical and soil-physics based techniques,
as well as computer modeling, and show that there is no recharge occurring in thick, desert
vadose zones with desert vegetation (Walvoord, 2002). Precipitation that infiltrates into the
subsurface is efficiently transpired by the native vegetation. Vapor-phase movement of soil-
moisture may occur, but it is also intercepted by the vegetation. In a thick vadose zone, such as
at the NEF site, the deeper part of that zone has a natural thermal gradient that induces upward
vapor diffusion. As a result, a small flux of water vapor rises from depth to the base of the root
zone, and any infiltration coming from the land surface is captured by the roots of the plants
within the top several meters of the profile. Effectively, there is a maximum negative pressure
potential at the base of the root zone that acts like a sink, where water is taken up by the plants
and transpired. These deep desert soil systems have functioned in this manner for thousands
of years, essentially since the time of the last glacial period when precipitation rates fell
dramatically. It is expected that these conditions will remain for several thousand more years
(until the next glacial period), unless the hydrology and vegetation is altered dramatically.

3.2.4.3 Floods

The NEF site is located above the 100 or 500-year flood elevation (WBG, 1998 and FEMA,
1978),

The NEF site is contained within the Landreth-Monument Draw Watershed. The closest water
conveyance is Monument Draw, a typically dry, intermittent stream located about 4 km (2.5 mi)
west of the site. The maximum historical flow for Monument Draw is 36.2 m3/s (1,280 ft3/s)
measured June 10, 1972. All other historical maximum measurements are below 2.0 m3/s (70
ft3/s) (USGS, 2003a). Therefore, a flood is not considered to be a design basis event for the
NEF site.

3.2.4.4 Groundwater Hydrology

A subsurface investigation was performed for the NEF site during September 2003 to delineate
specific hydrologic conditions. Figure 3.2-5 shows the locations of these initial subsurface
borings and the observation wells.
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The WCS facility, located east of the site in Texas, has had numerous subsurface investigations
performed for the purpose of delineating and monitoring site subsurface hydrogeologic
conditions. Much of this information is directly pertinent to the NEF site. The WCS
hydrogeologic data was used in planning the recent NEF site investigations. A recent
evaluation of potential groundwater impacts in the area provides a good overview of the
investigations performed for the WCS facility. (Rainwater, 1996)

The NEF site investigation initiated in September 2003 had two main objectives: 1) to delineate
the depth to the top of the Chinle Formation red beds to assess the potential for saturated
conditions above the red beds, and 2) to complete three monitoring wells in the siltstone layer
beneath the red beds to monitor water level and water quality within this thin horizon of perched
intermittent saturation.

Nine preliminary boreholes oriented on a three-by-three grid were drilled to the top of the Chinle
Formation red beds (Figure 3.2-5). Only one of the borings produced cuttings that were slightly
moist at 1.8 to 4.2 m (6 to 14 ft) below ground surface; other cuttings were very dry. Left open
for at least a day, no groundwater was observed to enter any of these holes. Also, ground
water was not encountered during drilling in any of the additional 59 NEF site borings, which are
documented in Appendices A and C of the Geotechnical Report (NTS Report No. 114489-G-01,
Rev. 00) and some of which were drilled as deep as 30.5 m (100 ft) below grade.

The land surface elevation was surveyed at each of the nine preliminary borehole locations and
the elevation of the top of the Chinle Formation red beds was computed. This information was
combined with similar information from the WCS facility to produce an elevation map of the top
of the red beds (See Figure 3.2-5). The dry nature of the soils from each of these borings
supports a conclusion that there is no recharge from the ground surface at the site (Walvoord,
2002).

The three original ground water monitoring wells were installed at the end of September 2003.
(Figure 3.2-5). Through the first month of monitoring only one well, MW-2, located at the
northeast corner of the site, produced water. Several samples have been taken from that well.

In 2007, fifteen additional (largely peripheral) ground water monitoring wells were drilled, and
monitoring well MW-3 was plugged and abandoned because of its location in the foot print of
the Storm Water Detention Basis. In 2008, eight more ground water monitoring wells were
drilled adjacent to the UBC Storage Pad and UBC Storage Pad Storm Water Retention Basis.
Monitoring well locations are depicted on Figure 3.2-5A.

Another factor to consider relative to hydrologic conditions at the NEF site is the presence of the
Triassic Chinle Formation red bed clay. This clay unit is approximately 323 to 333 m (1,060 to
1,092 ft) thick beneath the site. With an estimated hydraulic conductivity on the order of

2.0 E-8 cm/s (7.9 E-9 in/s), the unit is very tight. This permeability is of the same order
prescribed for engineered landfill liner materials. The expected vertical travel times through this
clay unit would be on the order of thousands of years, based on this permeability and the
thickness of the unit.
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The first presence of saturated porous media beneath the site appears to be at the base of the
Chinle red bed clay where there exists a low-permeability silty sandstone or siltstone. Borings
and monitor wells at the WCS facility directly to the east of the NEF site have encountered this
zone approximately 61 to 91 m (200 to 300 ft) below land surface. Wells completed in this unit
are very slow to produce water. This makes sampling quite difficult. It is arguable whether this
zone constitutes an aquifer, given the low permeability of the unit. As discussed above, the
three original monitoring wells were installed on the NEF site in September 2003 with screened
intervals within this siltstone unit. Approximately 73 m (240 ft) deep. There is also a 30.5-m
(100-foot) water-bearing sandstone layer at about 183 m (600 ft) below ground surface.

The first occurrence of a well-defined aquifer is approximately 340 m (1,115 ft) below land
surface, within the Santa Rosa formation. Because of the depth below land surface to this unit,
and the fact that the thick Chinle clay unit would limit any potential migration to depth, this
aquifer has not been investigated. No impacts are expected to the Santa Rosa aquifer.

Based on groundwater levels in MW-2 and data from the adjacent WCS site, a groundwater
gradient of 0.011 m/m (ft/ft) was determined, generally sloping towards the south. Hydraulic
conductivity of the saturated layer, based on slug tests is estimated to be approximately

3.7 E-6 cm/s (1.5 E-6 in/yr). Based on the data collected at the NEF and WCS, the groundwater
gradient in the siltstone unit at NEF is estimated to range from approximately 0.011 to 0.017
m/m (0.011 to 0.017 ft/ft).

Figure 3.2-6, Water and Oil Wells in the Vicinity of the NEF Site, is a map of wells and surface
water features in the vicinity of the NEF site. The figure also includes oil wells. No water wells
are located within 1.6 km (1 mi) of the site boundary.

3.2.4.5 Groundwater Chemistry

As discussed in Section 3.2.4.4, water resources in the area of the NEF site are minimal.
Precipitation runoff at the site is effectively collected and contained by detention/retention basins
and through evapotranspiration. It is highly unlikely that any groundwater recharge will occur at
the site.

The first occurrence of groundwater beneath the NEF site is in a silty sandstone or siltstone
horizon in the Chinle Formation, approximately 65 to 68 m (214 to 222 ft) below the surface.
This unit is low in permeability and does not yield water readily. Groundwater quality in
monitoring wells in the Chinle Formation, the shallowest saturated zone, is poor due to natural
conditions. Samples from monitoring wells within this horizon on the WCS facility have routinely
been analyzed with Total Dissolved Solids (TDS) concentrations between about 2,880 and
6,650 mg/l. Metal analyses from four background monitoring wells at the WCS site sampled
during the period 1997-2000 show that essentially all results are below maximum contaminate
limits (MCL) for EPA drinking water standards. The tightness of the formation, the limited
thickness of saturation, and the poor water quality, support the argument that this zone does not
constitute an aquifer.
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Three monitor wells MW-1, MW-2, and MW-3, were initially drilled and installed on the NEF site
(as shown on Figure 3.2-5) in 2003, and several water quality samples were obtained.
Subsequently, in 2007, fifteen additional (largely peripheral) ground water monitoring wells were
drilled, and monitoring well MW-3 was plugged and abandoned because of its location in the
foot print of the Storm Water Detention Basis. In 2008, eight more ground water monitoring
wells were drilled adjacent to the UBC Storage Pad and UBC Storage Pad Storm Water
Retention Basis. Monitoring well locations are depicted on Figure 3.2-5A. Water quality
characteristics are similar to those for WCS site samples. A detailed discussion of the
groundwater sample analysis is presented in Section 3.4.2, Water Quality Characteristics, of the
Environmental Report.

3.2.5 Geology

This section identifies the geological, seismological, and geotechnical characteristics of the NEF
site and its vicinity. Some areas immediately adjacent to the site have been thoroughly studied
in recent years in preparation for construction of other facilities including the Waste Control
Specialists (WCS) site and the former proposed Atomic Vapor Laser Isotope Separation
(AVLIS) site. Data remain available from these investigations in the form of reports (WBG,
1998; TTUWRC, 2000). These documents and related materials provide a significant
description of geological conditions for the NEF site. In addition, LES performed field
investigations, where necessary, to confirm site-specific conditions.

3.2.5.1 Regional Geology

The site is located near the boundary between the Southern High Plains Section (Llano
Estacado) of the Great Plains Province to the east and the Pecos Plains Section to the west.
The boundary between the two sections is the Mescalero Escarpment, locally referred to as
Mescalero Ridge. That ridge abruptly terminates at the far eastern edge of the Pecos Plains.
The ridge is an irregular erosional topographic feature in southern Lea County where it exhibits
relief of about 9 to 15 m (30 to 50 ft) compared with a nearly vertical cliff and relief of
approximately 45 m (150 ft) in northwestern Lea County. The lower relief of the ridge in
southeastern Lea County is due to partial cover by wind deposited sand (WBG, 1998). The
dominant geologic feature of this region is the Permian Basin. The NEF site is located within
the Central Basin Platform area. This platform occurs between the Midland and Delaware
Basins, which comprises the Permian Basin. The basin, a 250 million-year-old feature, is the
source of the region's prolific oil and gas reserves. The late Cretaceous to the early Tertiary (65
to 70 million years ago) marked the beginning of the Laramide Orogeny, which formed the
Cordilleran Range to the west of the Permian Basin. That orogeny uplifted the region to its
present elevation.

The primary difference between the Pecos Plains and the Southern High Plains physiographic
sections is a change in topography. The High Plains is a large flat mesa which uniformly slopes
to the southeast. In contrast, the Pecos Plains Section is characterized by its more irregular
erosional topographic expression (WBG, 1998).

The Permian Basin, a massive subsurface bedrock structure, is a downward flexure of a large
thickness of originally flat-lying, bedded, sedimentary rock. It dominates the geologic structure
of the region. It extends to 4,880 m (16,000 ft) below msl. The NEF site is located above the
Central Basin Platform that divides the Permian Basin into the Midland and Delaware sub-
basins. The base of the Permian basin sediments extend about 1,525 m (5,000 ft) deep
beneath the NEF site.
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The top of the Permian deposits is approximately 434 m (1,425 ft) below ground surface.
Overlying the Permian are the sedimentary rocks of the Triassic Age Dockum Group. The
upper formation of the Dockum Group is the Chinle. Locally, the Chinle Formation consists of
red, purple and greenish micaceous claystone and siltstone with interbedded fine-grained
sandstone. The Chinle is regionally extensive with outcrops as far away as the Grand Canyon
region in Arizona (WBG, 1998). Locally overlying the Chinle Formation in the Permian Basin is
either the Tertiary Ogallala, Gatuna or Antlers Formations, or Quaternary alluvium. The Tertiary
Ogallala Formation underlies all of the High Plains (to the east) and mantles several ridges in
Lea County. Unconsolidated sediments northeast of the NEF site are recognized as the
Ogallala and deposits west of the NEF site are mapped as the Gatuna or Antlers Formations.
This sediment is described as alluvium (WBG, 1998) and is mined as sand and gravel in the
NEF site.

The Chinle Formation is predominately red to purple moderately indurated claystone, which is
highly impermeable (WBG, 1998). Red Bed Ridge is a significant topographic feature in this
regional plain that is just north and northeast of the NEF site, and is capped by relatively
resistant caliche. Ground surface elevation increases about 15 m (50 ft) from +1,045 m
(+3,430 ft) to +1,059 m (+3,475 ft) across the ridge.

Recent deposits at the site and in the site area are primarily dune sands derived from Permian
and Triassic rocks of the Permian Basin. The so-called Mescalero Sands cover approximately
80% of Lea County, locally as active sand dunes.

Two types of faulting were associated with early Permian deformation. Most of the faults were
long, high-angle reverse faults with well over a hundred meters (several hundred feet) of vertical
displacement that often involved the Precambrian basement rocks. The second type of faulting
is found along the western margin of the platform where long strike-slip faults, with large
displacements, are found. The nearest recent faulting to the site is defined by the New Mexico
Bureau of Geology and Mineral 'Resources (NMIMT, 2003) and is over 161 km (100 mi) to the
west associated with the deeper portions of the Permian Basin (Machette, 1998).

The large structural features of the Permian Basin are reflected only indirectly in the Mesozoic
and Cenozoic rocks, as there has been virtually no tectonic movement within the basin since the
Permian period. Figure 3.2-7, Permian Basin Geologic Structures and Profile, shows the
structure that causes the draping of the Permian sediments over the Central Basin Platform
structure, located approximately 2,134 m (7,000 ft) beneath the present land surface. The faults
that uplifted the platform do not appear to displace the younger Permian sediments.

The Southeast New Mexico-West Texas area presently is structurally stable. The Permian
Basin has subsided slightly since the Laramide Orogeny. This is believed to be a result of
dissolution of the Permian evaporite layers by groundwater infiltration and possible from oil and
gas extraction (WBG, 1998).
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3.2.5.2 Site Geology

Topographic relief on the site is generally subdued. NEF site elevations range between about
+1,030 and +1,053 m (+3,380 and +3,455 ft), mean sea level (msl) (See Figure 3.2-8, Site
Topography). Finished site grade will range about +1,041 m (+3,415 ft), msl. The NEF site
itself encompasses 220 ha (543 acres), of which 73 ha (180 acres) will be developed. Small-
scale topographic features within the boundary of the proposed NEF site include a closed
depression evident at the northern center of the site, the result of eolian processes, and a
topographic high at the southwest corner of the site is created by dune sand. In general the site
slopes from northeast to southwest with a general overall slope of about 0.5%. Red Bed Ridge
(TTUWRC, 2000) is an escarpment of about 15 m (50 ft) in height that occurs just north and
northeast of the NEF site. Geologically the site is located in an area where surface exposures
consist mainly of Quaternary-aged eolian and piedmont sediments along the far eastern margin
of the Pecos River Valley (NMIMT, 2003). Figure 3.2-9, Surficial Geologic Map of the NEF Site
Area, is a portion of the Surficial Geologic Map of Southeast New Mexico (NMIMT, 1977), which
includes the area of the NEF site. The surficial unit shown on this map at the NEF site is
described as a sandy alluvium with subordinate amounts of gravel, silt and clay. Figure 3.2-9
also shows other surficial units in the site vicinity including caliche, a partly indurated zone of
calcium carbonate accumulation formed in the upper layers of surficial deposits including tough
slabby surface layers and subsurface nodules, fibers and veinlets; loose sand deposits, some
gypsiferous, and subject to wind erosion. Other surficial deposits in the site area include
floodplain channel deposits along dry channels and playa sands.

Recent deposits of dune sands are derived from Permian and Triassic rocks. These so-called
Mescalero Sands (also known as the Blackwater Draw Formation) occur over 80% of Lea
County and are generally described as fine to medium-grained and reddish brown in color. The
USDA Soil Survey of Lea County identifies the dune sands at the site as the Brownsfield-
Springer Association of reddish brown fine to loamy fine sands (USDA, 1974).

Figure 3.2-5 includes the preliminary NEF site and adjacent site original borings and a geologic
profile from the immediately adjacent parcel to the east that provides a representation of site
geology. The profile shows alluvial deposits about 9 to 15 m (30 to 60 ft) thick, cemented by
soft caliche layer 1 to 4 m (3 to 12 ft) that occurs at the top of the alluvium. Locally on the site
dune sand overlies both these deposits. The alluvium rests on the red beds of the Chinle
Formation, a silty clay with lenses of sandy clay or claystone and siltstone. Information from
recent borings done on the NEF site is consistent with the data shown on Figure 3.2-5. Borings
on the NEF site depicted on Figure 3.2-5 include:

* Three borings/monitoring wells (MW-1, MW2, and MW-3)

* Nine site groundwater exploration borings (B-1 through B-9)

" Five geotechnical borings (B-1 through B-5).

Other borings depicted on Figure 3.2-5, not on the NEF site, were performed by others. In
2007, fifteen additional ground water monitoring wells wer drilled at locations depicted on Figure
3.2-5A, and monitoring well MW-3 was plugged and abandoned because of its location in the
footprint of the Storm Water Detention Basin.
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In 2007, fifteen additional (largely peripheral) ground water monitoring wells were drilled, and
monitoring well MW-3 was plugged and abandoned because of its location in the foot print of
the Storm Water Detention Basis. In 2008, eight more ground water monitoring wells were
drilled adjacent to the UBC Storage Pad and UBC Storage Pad Storm Water Retention Basis.
Monitoring well locations are depicted on Figure 3.2-5A.

The preliminary NEF site original boring test records are shown on Figures 3.2-10 through 3.2-
14. A key to the symbols and descriptions shown on the test records is provided in Figure 3.2-
15, Soil Test Boring Key to Symbols and Descriptions.

The NEF site lies within the Landreth-Monument Draws Watershed. Site drainage is to the
southwest with runoff not able to reach any water body before it evaporates. The only major
regional drainage feature is Monument Draw, which is located just over 4 km (2.5 mi) west of
the site, between the proposed NEF site and the city of Eunice, New Mexico (USDA, 1974).
The draw begins with a southeasterly course to a point north of Eunice where it turns south and
becomes a well defined cut approximately 9 m (30 ft) in depth and 550 to 610 m (1,800 to 2,000
ft) in width. The draw does not have through-going drainage and is partially filled with dune
sand and alluvium.

Along Red Bed Ridge (TTUWRC, 2000), approximately 1.6 km (1.0 mi) northeast of the NEF
site, is Baker Spring. The depression formed by Baker Spring contains water only intermittently.

No significant non-petroleum mineral deposits are known to exist in the vicinity of the NEF site.
The surface cover of silty sand and gravel overlies a claystone of no economic value. No
mineral operations are noted in Lea County by the New Mexico Bureau of Mines Inspection
(NMBMI, 2001). Mining and potential mining of potash, a commonly extracted mineral in New
Mexico, is followed by the New Mexico Energy, Minerals and Natural Resources Department,
which maintains a map of areas with potash mines and mining potential (NMEMNRD, 2003).
Those data indicate neither mining nor potential for mining of potash in the NEF site area.

The topographic quadrangle map that contains the site (USGS, 1979) contains 10 locations
where sand and gravel have been mined from surface deposits, spread across the quadrangle,
over an area about 12 by 14 km (7.5 by 8.9 mi), suggesting that suitable surficial deposits for
borrow material are widespread.

Exploratory drill holes for oil and gas are absent from the site area and its vicinity, but are
common 8 km (5 mi) west in and around the city of Eunice, New Mexico. That distribution, and
the time period of exploration since the inception of exploration for this area, suggests that the
potential for productive oil drilling at the NEF site is not significant.

Soil development in the region is generally limited due to its semi-arid climate. The site has a
minor thickness of silty soil (generally less than 0.4 m (1.4 ft)) developed from subaerial
weathering. Caliche deposits are common in the near-surface soils. A small deposit of active
dune sand is present at the southwest corner of the site.
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The U. S. Department of Agriculture soil survey for Lea County, New Mexico (USDA, 1974)
categorizes site soils as hummocky loamy (silty) fine sand with moderately rapid permeability
and slow runoff, well-drained non-calcareous loose sand, active dune sand and dune-
associated sands. Near-surface caliche deposits may locally limit (limiting soil porosity) or
enhance (fractured caliche) surface drainage. Detailed information about soil composition
across the NEF site can be found in Appendices A and C of the Geotechnical Report (NTS
Report No. 114489-G-01, Rev. 00).

3.2.5.3 Geotechnical Investigations

Previously completed geotechnical investigations on property near the site provide the following
subsurface information. Based on the data from those investigations, subsurface conditions are
described as follows. Topsoil occurs as 0.3 m (1 ft) or less of brown organic silty sand that
overlies a formation of white or tan caliche. The caliche consists of very hard to friable
cemented sand, conglomerate limestone rock, silty sand and gravel. A sand and gravel layer
varying from 0 to 6 m (0 to 20 ft) in thickness occurs at the bottom of the caliche strata. Below
the caliche is a reddish brown silt clay that extends to the termination of the preliminary borings,
30 to 91 m (100 to 300 ft) below grade. The red beds consist of a highly consolidated,
impervious clay:

* mottled reddish brown-gray clay
* purple-gray silty clay and
* yellowish brown-gray silty clay
* siltstones and sandstone layers found at various depths with varying thicknesses.

The depth to the top of the red beds in preliminary borings done for engineering purposes
ranged from about 3.6 to 9.1 m (12 to 30 ft).

The measured permeabilities for the reddish brown silty clays, sandstones and siltstones
indicate the clay is highly impervious. The siltstones are slightly more permeable but still have
relatively low permeability.

Unconfined compressive tests on the clay during the September 2003 geotechnical
investigation resulted in values of 136,000 kg/M 2 to 485,000 kg/M 2 (13.9 to 49.7 tons/ft2) with an
average value of 293,000 kg/M 2 (30 tons/ft2).

Detailed information about soil composition across the NEF site, including N-values, can be
found in Appendices A and C of the Geotechnical Report (NTS Report No. 114489-G-01, Rev.
00). Allowable bearing pressures can be found in Table 5.8-2 and Figures 5.8-1 and 5.8-2 of
the Geotechnical Report, and these values are based on the assumptions in Section 5.8 of the
report. The California Bearing Ratio (CBR) test results can be found in Section 5.6.1 of the
report. Table 5.9-4 of the report gives maximum dry density values. A discussion of the soil's
Young's modulus and a plot of the soil's Young's modulus can be found in Section 5.9.3 and
Figure 5.9-4 of the report, respectively. Information on Atterburg limits can be found in Table 2-
2 and Figure 2-5 of the report. A graph of the percentage of soil particles passing No. 200 sieve
size vs. elevation is given in Figure 2-3 of the report. Table 2-3 of the report gives information
about moisture content.
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3.2.6 Seismology

The majority of earthquakes in the United States are located in the tectonically active western
portion of the country. However, areas within New Mexico and the southwestern United States
also experiences earthquakes, although at a lower rate and at lower intensities. Earthquakes in
the region around the NEF site are isolated or occur in small clusters of low to moderate size
events toward the Rio Grande Valley of New Mexico and in Texas, southeast of the NEF site.

3.2.6.1 Seismic History of the Region and Vicinity

The NEF site is located within the Permian Basin as shown on Figure 3.2-17, Tectonic
Subdivisions of the Permian Basin (Talley, 1997). Specifically, the site is located near the
northern end of the Central Basin Platform (CBP). The CBP became a distinct dividing feature
within the Permian Basin as a result of Pennsylvanian and early Permian compressional
stresses. This tectonism resulted in a deeper Delaware Basin to the west and shallower
Midland Basin to the east of the ridge-like CBP.

The last episode of tectonic activity centered on the late Cretaceous and early Tertiary Laramide
Orogeny that formed the Cordilleran Range to the west of the Permian Basin. The Permian
Basin region was uplifted to its present position during this orogenic event. There has not been
any further tectonic activity since the early Tertiary. Structurally, the Permian Basin has
subsided slightly since the Larmaide tectonic event. Dissolution of Permian evaporate layers by
groundwater infiltration or possibly from oil and gas extraction is suggested as a possible cause
for this observed subsidence.

The 250 million year old Permian Basin is the source of abundant gas and oil reserves that
continue to be extracted. These oil fields in southeast New Mexico are characterized as "in
mature stage of secondary recovery effort" (Talley, 1997). Water flooding began in the late
1970's followed by C02 flooding now being used to enhance recovery in some fields. Industry
case studies describe hydraulic fracturing procedures used in the Queen and San Andres
formations near the NEF site that produced fracture half-lengths from 170 to 259 m (560 to 850
ft) in these formations.

Locations of recent tectonic faulting within the 322 km (200 mi) radius of the NEF site located in
Lea County, New Mexico, were determined through literature research (DOE, 2003; Machette,
1998; Machette, 2000; USGS, 2004). No Quaternary faults are mapped for the site locale. The
nearest recent faulting is situated more than 161 km (100 mi) west of the site (Machette, 1998).
Figure 3.2-33, Quaternary Faults in New Mexico, and Figure 3.2-34, Quaternary Faults in
Texas, illustrate traces of Quaternary Faults for New Mexico and adjacent areas of west Texas.
The Quaternary geologic time period extends from 1.6 million years ago to the present. Other
time sub-divisions within the Quaternary include the Late Quaternary that extends from 130,000
years ago to the present, and the Holocene, which includes the most recent 10,000-year time
period.
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Shown on Figures 3.2-33 and 3.2-34 are 1° Latitude by 20 Longitude geographic blocks. The
NEF site is located in the Hobbs geographic block. Geographic blocks containing Quaternary
faults are color-coded (i.e., non-gray). Figure 3.2-35, Quaternary Faults Within 322 km (200 mi)
of NEF Site, shows geographic blocks for which Quaternary faults are mapped. All of these
geographic blocks are located west of the NEF site. Figure 3.2-36, Locations of Nearest Faults
to the NEF Site, shows the Quaternary fault locations detailed in the "Map and data for
Quaternary faults and folds in New Mexico, U.S. Geological Survey (USGS) Open-File Report
98-521" (Machette, 2000). The block containing the site, as well as others due north, south, and
east of the NEF site has no documented Quaternary faults. Quaternary faults within 322 km
(200 mi) of the site are shown on Figure 3.2-35 using colored and numbered traces, and are
plotted over shaded relief topographic maps. The use of topographic relief maps is highly
illustrative, because ground deformations resulting from recent fault movements are usually
manifested as prominent linear topographic features.

Figure 3.2-36 provides a summary of Quaternary fault locations, including fault names obtained
from the "Map and data for Quaternary faults and folds in New Mexico, USGS Open-File Report
98-521" (Machette, 2000) and the "Earthquake Hazards Program, Quaternary Fault and Fold
Database of the United States" (USGS, 2004).

Quaternary-Aged Faults designated as capable within 322 km (200 mi) of the NEF site include
the West Delaware Mountain Fault Zone, the Guadalupe Fault, the East Sierra Diablo Fault, the
East Flat Top Mountain Fault and the Alamogordo Fault at 185 km (115 mi), 191 km (119 mi),
196 km (122 mi), 200 km (124 mi) and 262 km (163 mi) from the site, respectively. In addition,
the East Baylor Mountain - Carrizo Mountain Fault is located 201 km (125 mi) from the NEF
and is considered a possible, capable fault, but movement within the last 35,000 years has not
been demonstrated.

None of the capable faults pose a ground deformation hazard to the NEF site due to the
distances (> 161 km (100 mi)) from the site, the northerly strike of these faults and the
associated topographic landforms shown in Figure 3.2-36, Location of Nearest Faults to the
NEF Site. The strikes of the assessed capable faults do not project toward the NEF site.
Topographic features, like those correlated to the Quaternary faults west of the site, are not
present near the NEF site, thus making it an unlikely scenario that unmapped, capable faults
are located nearer than 161 km (100 mi) to the NEF site.

The study of historical seismicity includes earthquakes in the region of interest known from felt
or damage records and from more recent instrumental records (since early 1960's). Most
earthquakes in the region have left no observable surface fault rupture.

Figure 3.2-18, Seismicity Map for 200-Mile Radius of the NEF Site, indicates the location of
earthquakes which have occurred within a 322 km (200 mi) radius of the NEF site with
magnitude > 0. The earthquakes are also listed in Table 3.2-20, Location of Recorded
Earthquakes Within a 322 km (200 mi) Radius of the NEF Site. Figure 3.2-19, Seismicity in the
Immediate Vicinity of the NEF Site, indicates the location of earthquakes within about 97 km (60
mi) of the NEF site. Earthquakes, which have occurred within a 322 km (200 mi) radius of the
NEF site with a magnitude of 3.0 and greater, are listed in Table 3.2-21, Earthquakes of
Magnitude 3.0 and Greater Within 322 km (200 mi) Radius of the NEF Site.
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The data reflected in the above figures and tables are from earthquake catalogs from the
University of Texas Institute for Geophysics (UTIG, 2002), New Mexico Tech Historical Catalog
(NMIMT, 2002), Advanced National Seismic System (USGS, 2003b) and the New Mexico
Technical Regional Catalog, exclusive of Socorro New Mexico events (NMIMT, 2002).

Earthquake data for a 322 km (200 mi) radius of the NEF site were acquired from public domain
resources. Table 3.2-22, Earthquake Data Sources for New Mexico and West Texas, lists
organizations and data sources that were identified and earthquake catalogs that were
obtained.

Earthquake parameters (e.g., date, time, location coordinates, magnitudes, etc.) from the data
repositories listed in Table 3.2-22 were combined into a uniformly formatted database to allow
statistical analyses and map display of the four catalogs. Through a process of comparison of
earthquake entries among the four catalogs, duplicate events were purged to achieve a
composite catalog. In addition, aftershocks and aftershock sequences were purged from one
version of the catalog for computation of earthquake recurrence statistical models, which
describe recurrence rates of earthquake main shocks. The composite list of earthquakes, with
aftershock and aftershock sequences purged, for the 322 km (200 mi) radius of the NEF site is
provided in Table 3.2-20. The regional seismicity map is shown on Figure 3.2-18. Local
seismicity is shown on Figure 3.2-19, Seismicity in the Immediate Vicinity of the NEF Site. The
large majority of events (i.e., 82%) in the composite catalog originate from the Earthquake
Catalogs for New Mexico (exclusive of the Socorro New Mexico immediate area) (NMIMT,
2002) as observed in the event counts in Table 3.2-22. Earthquake magnitudes in these
catalogs (NMIMT, 2002) are tied to the New Mexico duration magnitude scale, Md, that in turn
approximate Local Magnitude, ML. All events in the composite catalog are specified to have an
undifferentiated local magnitude.

Table 3.2-21 shows all earthquake main shocks of magnitude 3.0 and larger within a 322 km
(200 mi) radius of the NEF site. The largest earthquake within 322 km (200 mi) of the NEF is
the August 16, 1931 earthquake located near Valentine, Texas. This earthquake has an
estimated magnitude of 6.0 to 6.4 and produced a maximum epicentral intensity of VIII on the
Modified Mercalli Intensity (MMI) Scale. The intensity observed at the NEF site is IV on the MMI
scale (NMGS, 1976). A copy of the MMI scale is provided in Table 3.2-23, Modified Mercalli
Intensity Scale.

The closest of these moderate earthquakes occurred about 16 km (10 mi) southwest of the site
on January 2, 1992.

It is noted that the University of Texas Geophysics Institute Catalog of West Texas Earthquakes
reports a smaller magnitude of 4.6 and a more easterly epicenter location in Texas.

Table 3.2-24, Comparison of Parameters for the January 2, 1992 Eunice, New Mexico
Earthquake, shows the location and size parameters for the Earthquake. Parameters given by
New Mexico Tech Regional Catalog were adopted for the seismic hazard assessment of the
NEF site.
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3.2.6.2 Correlation of Seismicity with Tectonic Features

Earthquake epicenters scaled to magnitude for the site region are plotted over Permian Basin
tectonic elements on Figure 3.2-20, Regional Seismicity and Tectonic Elements of the Permian
Basin. Most epicenters lie within the Central Basin Platform, however, earthquake clusters also
occur within the Delaware and Midland Basins. Although events local to the NEF site are likely
induced by gas/oil recovery methods, the resulting ground motions are transmitted similar to
earthquakes on tectonic faults and impacts at the NEF site are analyzed using standard seismic
hazard methods. Furthermore, given the published uncertainties on discrimination between
natural and induced seismic events and that earthquake focal depths, critical for correlation with
oil/gas reservoirs, are largely unavailable, the January 2, 1992 event is attributed to a tectonic
origin. For this magnitude 5 earthquake, focal depths range from 5 km (3.1 mi) (USGS, 2004) to
12 km (7.5 mi) (DOE, 2003). Therefore, studies conclude that seismological data are
insufficient for this moderate earthquake to constrain the depth sufficiently to permit a
correlation with local oil/gas producing horizons.

Analysis of the spatial density of earthquakes in the composite catalog is shown on Figure 3.2
21, Earthquake Frequency Contours and Tectonic Elements of the Permian Basin. This form of
spatial analysis has historically been used to define the geometry of seismic source zones for
seismic hazard investigations (USGS, 1997; USGS, 1976a). Seismic source areas for the NEF
site region are determined on the basis of the earthquake frequency pattern shown on Figure
3.2-22, Seismic Source Areas for Earthquake Frequency Statistical Analyses. The NEF site is
located near the northern end of the region of highest observed earthquake frequency within the
CBP of the Permian Basin.

The Waste Isolation Pilot Plant (WIPP) Safety Analysis Report (SAR) (DOE, 2003) suggests
that the cluster of small events located along the CBP (Figure 3.2-20) are not tectonic in origin,
but are instead related to water injection and withdrawal for secondary recovery operations in oil
fields in the CBP area. Such a mechanism for the CBP seismic activity could provide a reason
why the CBP is separable from the rest of the Permian Basin on the basis of seismicity data but
not by using other common indicators of tectonic character. Both the spatial and temporal
association of CBP seismicity with secondary recovery projects at oil fields in the area are
suggestive of some cause and effect relationship of this type.

3.2.6.3 Earthquake Recurrence Models

Earthquake recurrence models describe the exponential frequency versus magnitude behavior
observed for earthquake activity (Gutenberg, 1944). The exponential recurrence model is
commonly shown as Equation [3.2-1].

Log1o Nc = a + b(M) [Eq. 3.2-1]

Where: Nc = cumulative number per time duration (i.e., per year)

a = a-value, indicator of activity rate

b(M) = b-value, with negative slope due to observation that smaller magnitude
events occur more frequently than larger magnitude events. Typical range of b-
values is -0.5 to -1.5, normally closer to -1.0.
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Earthquake recurrence models were computed for the entire 322 km (200 mi) radius composite
catalog and for two smaller regions. The smaller regions are defined by patterns of seismic
activity as noted at closer distances to the site. Region 1 shown on Figure 3.2-22 includes
clusters of earthquakes within an approximate 161 km (100 mi) radius of the site. The second
sub-region includes the high-density earthquake pattern observed in the CBP. A tectonic origin
for all events in the CBP was conservatively assumed.

Results of statistical analyses performed on the 322 km (200 mi) composite catalog and two
sub-regions are illustrated on Figures 3.2-23 through 3.2-25. Best fit models and models for
which the b-value is constrained to a value of -0.9 were computed. These models are
numerically compared in Table 3.2-25, Earthquake Recurrence Models for the NEF Site Region.

Earthquake recurrence models provided in the WIPP SAR (DOE, 2003) for more distant seismic
zones including the two Rio Grande Rift source zone alternatives (see Figure 3.2-26, Alternate
Seismic Source Geometries Used in the WIPP Seismic Hazard Study) were used in the hazard
assessment of the NEF site. Recurrence models from the WIPP SAR (DOE, 2003) are shown
in Table 3.2-32, Horizontal Response Spectrum for the 10,000-Year and Design Basis
Earthquakes. Preparers of the WIPP SAR (DOE, 2003) expressed an opinion that magnitudes
in the available earthquake catalog (pre-1983) were underestimated. Therefore, two models
were used to address this magnitude scaling issue. The model for corrected magnitude raised
the a-value in the recurrence models by 0.5 units. Both the magnitude-corrected and
uncorrected recurrence models are listed in Table 3.2-26, Earthquake Recurrence Models for
the CBP in the WIPP SAR.

3.2.6.4 Probabilistic Seismic Hazard Analysis

3.2.6.4.1 Ground Motion Attenuation Models

A site-specific probabilistic seismic hazard analysis was performed for the NEF site using the
seismic source zone geometries shown on Figures 3.2-22 and 3.2-26 and earthquake
recurrence models listed in Tables 3.2-25 and 3.2-26. Seismic hazard computations were
performed using the EQRISK computer program (Cornell, 1968; USGS, 1976b).

In addition to seismic source zones and earthquake recurrence models, computations of
probabilistic seismic hazard require ground motion attenuation models suited for the regional
and local seismic wave transmission characteristics. Two attenuation models were used in the
analysis. The WIPP SAR (DOE, 2003) selected an attenuation model developed by O.W. Nuttli
(US Army WES, 1973) for application in the central United States. This model was selected due
to the precedence of its usage in the WIPP SAR seismic hazard assessment, and to its
conservative predictions compared to other published models. This ground acceleration model
is given in Equation 3.2-2.

Ln(a) = 2.833 + 0.92(ML) - 1.0(Ln(R)) [Eq. 3.2-2]

Where: a = horizontal ground acceleration in cm/s2 units

ML = Local Magnitude

R = distance from the earthquake focus to the site
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Sensitivity to the attenuation model was studied by calculating seismic hazard curves for an
attenuation model that approximates the Toro peak ground acceleration model (Toro, 1997).
This model is provided in Equation 3.2-3 and is illustrated on Figure 3.2-27, Comparison of PGA
Attenuation for a Magnitude 5.0 Earthquake.

Ln(a) = 2.80 + 0. 9 2 (ML) - 1.05(Ln(R)) - 0.003(R) [Eq. 3.2-3]

Where: a = horizontal ground acceleration in cm/s2 units

ML = Local Magnitude

R = distance from the earthquake focus to the site

It is noted that the Toro attenuation model provides coefficients for magnitudes scaled to the Lg-
phase, mbLg, and for Moment magnitude, MO. Due to the magnitude scaling of events in the
composite catalog, the moment magnitude scaling is preferred to Lg magnitude scaling for the
Toro model. In addition, the Toro model has a more sophisticated functional form that flattens
the PGA predictions at distances less than 10 km (6.2 mi).

In addition, probabilistic response spectra (i.e. uniform hazard response spectra) are computed
for the NEF site using the Nuttli spectral attenuation models (Nuttli, 1986) listed in Table 3.2-27,
Attenuation Model Formulas and Coefficients. The Nuttli spectral velocity attenuation models
are considered to predict ground motions at "firm rock" conditions, which is the rock condition
attributed to the Triassic Age claystones underlying the NEF site. For comparative purposes,
the Nuttli (Nuttli, 1986), Toro (Toro, 1997) and WIPP SAR Nuttli (US Army WES, 1973)
attenuation models are plotted on Figure 3.2-21 along with the McGuire (EPRINP-6074)
attenuation model and the approximation of the Toro attenuation models.

3.2.6.4.2 Probabilistic Seismic Hazard Results

Total seismic ground motion hazard to a site results from summation of ground motion effects
from all distant and local seismically active areas. The contribution to total hazard at the NEF
site from more distant seismic activity in the Rio Grande Rift zones is examined first. As noted
above, seismic source zone geometries (Figure 3.2-26) and recurrence rates (Table 3.2-26)
were taken directly from the WIPP SAR (DOE, 2003). Recurrence rates for the magnitude
corrected, and magnitude uncorrected recurrence models were used in the hazard calculations.
This recurrence model variation coupled with two seismic source zone geometries results in four
seismic hazard curves. In addition, maximum magnitudes of 7.8 for the Rio Grande Rift (DOE,
2003) were used for this hazard calculation. Peak ground acceleration seismic hazard results at
the NEF site from the Rio Grande Rift source zone alternatives are listed in Table 3.2-28,
Seismic Hazard Results at NEF Site From Rio Grande Rift Seismic Source Zones. These
hazard results are plotted on Figure 3.2-28, Seismic Hazard at the NEF Site From Rio Grande
Rift Seismic Sources. Seismic hazard curves shown on Figure 3.2-28 are annotated to identify
the 250-year, 475-year and 10,000-year earthquake levels. It is noted that the 475-year event
in most cases is strictly defined as the event with a 10% probability of being exceeded in 50
years. Strict maintenance of this probability in 50-years equates to an annual probability of
0.0021 of exceeding a 0.10 g peak horizontal acceleration and a return period of 475-years.
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Seismic hazard results for the NEF site due to seismic activity in local seismic zones (i.e.
seismic zones that contain the site) are listed in Table 3.2-29, Seismic Hazard Results at NEF
Site From Local Source Zones. Seismic hazard curves are plotted on Figure 3.2-29, Seismic
Hazard at the NEF Site From Local Seismic Zone Sources. Local seismic zones include those
geometries shown on Figure 3.2-22. The largest zone includes the 322 km (200 mi) radius of
the NEF site for which earthquake data were assembled. The largest earthquake contained in
this 322 km (200 mi) zone is the 1931 Valentine, Texas, event with an estimated magnitude of
6.0 to 6.4. Alternative maximum magnitudes, MX, of 6.5 and 6.0 are assigned to this 322 km
(200 mi) region for seismic hazard computations.

The alternative local seismic source zone geometry is defined within a more limited site radius
of 161 km (100 mi). Embedded within this 161 km (100 mi) zone is the sub-region defined by
the enhanced density of earthquake epicenters centered on the CBP (see Figure 3.2-21 and
Figure 3.2-22). The maximum historical earthquake within these zones is the January 2, 1992,
earthquake. A maximum magnitude of 6.0 is used for computation of seismic hazard curves.
An identical maximum magnitude of 6.0 was specified in the WIPP SAR (DOE, 2003) for its
CBP seismic source zone alternatives. In addition, the WIPP study used a smaller maximum
magnitude of 5.0 in their hazard analysis due to the lack of recent geologic evidence of
tectonism and likely association of events with secondary oil/gas recovery efforts in this area.
Sensitivity to the maximum magnitude parameter is examined by computing seismic hazard
curves for MX set to 6.0 as well as to 5.25 for the 161 km (100 mi) zone and the CBP
embedded zone. Seismic hazard results shown in Table 3.2-29 and on Figure 3.2-29, illustrate
the various sensitivities to choices of seismic source zones, attenuation models and maximum
magnitudes, MX.

Figure 3.2-30, Zoom of Seismic Hazard at the NEF Site From Local Seismic Zone Sources,
provides a zoomed-in view of the calculated seismic hazard curves for the NEF site.

Table 3.2-30, Peak Acceleration Seismic Hazard Summary for the NEF Site, provides an
interpretation of these hazard curves for the 250-year and 475-year earthquake levels.

Total seismic ground motion hazard to a site results from summation of ground motion effects
from all distant and local seismically active areas. A total of 12 seismic hazard curves were
developed for a combination of various source zones, attenuation models, b-values and upper
bound magnitudes. For the purpose of selecting the characteristic peak ground acceleration
associated with specific return periods, a resultant seismic hazard curve was developed through
a weighted average of the individual curves. The seismic hazard curves and weighted average
hazard result are shown in Figure 3.2-29 and Figure 3.2-30.

The 250-year and 475-year return period peak horizontal ground accelerations are estimated at
0.024 g and 0.036 g, respectively (Weston, 2003). The 10,000-year return period peak
horizontal ground acceleration is estimated at 0.15 g. This return period is equivalent to a mean
annual probability of 1.0 E-4.

Since it is currently not possible to definitively differentiate natural tectonic from induced seismic
events in the study region, the probabilistic seismic hazard estimates for the NEF site assumed
a tectonic origin for all events in the CBP sub-region. However, for cases of uncertainty,
sensitivity analyses provide valuable insights into the impacts of induced earthquakes on the
seismic hazard analysis. The following sensitivity analysis results are provided to show trends
in seismic hazard results for assumptions that increasing percentages of earthquakes in the
CPB seismic source zone are induced by oil/gas recovery activities.

ISA Summary Page 3.2-30 Revision 18
ISA Summary - Rev 18 Page 112 of 826



3.2 Site Description

Two hypotheses are considered in the seismic hazard sensitivity analyses. First is the case that
a fraction of earthquakes of all magnitudes are induced. Second is the case that only smaller
magnitude earthquakes (e.g., less than M=3.5) are likely induced while larger events result from
tectonic processes. For the first case, the hypothesis is that a large fraction of events in the
CBP was induced by oil/gas recovery efforts, is modeled by scaling the CBP recurrence model
by factors of 0.15, 0.5, and 0.85. These scaling factors are applied to the entire recurrence
model such that the predicted frequencies of events for all magnitudes are scaled by these
factors. The three scaling factors are used to model the general commentary that a "large
fraction" of CPB events are induced. For the second case, the concept that many of the small
events could be induced while larger events have tectonic origins is modeled by re-computation
of the recurrence model for the CPB following removal of 50% of events with magnitudes less
than 3.5. This second case results in a recurrence model that predicts relatively fewer small
magnitude events, and recurrence rate of larger events of magnitude 5.0 and greater remains
unchanged.

Seismic hazard sensitivity results only show a significant impact when a scaling factor of 0.15 is
applied to the total recurrence model. For this case, peak horizontal acceleration is reduced
from about 0.15 g to about 0.10 g at 1.0 E-4 annual exceedance probability. Application of a
scaling factor of 0.50 to the entire model resulted in a peak horizontal acceleration near 0.13 g
at 1.0 E-4 annual exceedance probability. Two of the cases, scaling the entire recurrence
model by 0.85, and determination of a new model based on removal of 50% of events smaller
than M=3.5, showed little sensitivity. Given uncertainties related to the tectonic vs. induced
nature of larger regional events, and high likelihood that many smaller events are induced by
ongoing oil/gas recovery activities, results of the last sensitivity analysis (e.g. removal of smaller
events only) are preferred. The negligible sensitivity to removal of smaller events emphasizes
that seismic hazard in large part is determined by the assessed regional frequency of events
with magnitudes larger than 5.0.

3.2.6.4.3 Uniform Hazard Response Spectra

Probabilistic ground motion response spectra are derived for the NEF site using a combination
of the Nuttli spectral attenuation model (Nuttli, 1986) and appropriate soil amplification factors
currently used in Seismic Building Code applications. The Nuttli spectral velocity attenuation
models are considered to predict ground motions at "firm rock" conditions, which is the rock
condition attributed to the Triassic Age claystones underlying the NEF site. Descriptive
characterization of the site surficial material composition and thickness supports a site soil
classification of C. This site class (Dobry, 2000) accommodates gravelly soils underlain by soft
rocks, which appear to be present at the site. Soil amplification factors for Site Class C include:

For S, < 0.25; short period site amplification factor, Fa = 1.2

For S, < 0.10; long period site amplification factor, Fv = 1.7

Where Ss and SI are short and long period rock acceleration levels, respectively.

Horizontal component bedrock and ground surface response spectra (five percent damping
ratio) for soil profile type C for the 10,000-year earthquake are plotted on Figure 3.2-31,
Horizontal Response Spectra for the 10,000-Year Earthquake, Bedrock and Soil Class C for the
NEF Site. By definition of their calculation, these response spectra have an equal probability of
0.005% of being exceeded in 50 years at each period in the range of 0.02 to 2.0 s.
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Horizontal and vertical component uniform hazard response spectra (five percent damping) for
the 10,000-year earthquake at ground surface for Soil Class C are plotted on Figure 3.2-32a.
Vertical component earthquake response spectra are taken to be a factor of 2/3 times the
horizontal component for all frequencies in accordance with ASCE 43-05 and ASCE 4-98. The
2/3 ratio has been selected since the design earthquake is controlled by distant seismic events.

Numerical values for the 10,000-year and design basis earthquake design response spectra for
five and ten percent damping are listed in Table 3.2-32, Horizontal Response Spectrum for the
10,000-Year and Design Basis Earthquake, and Table 3.2-33, Vertical Response Spectrum for
the 10,000-Year and Design Basis Earthquake, respectively.

3.2.6.5 Selection of the Design Basis Earthquake

While conducting the Integrated Safety Analysis (ISA), an unmitigated accident due to a seismic
event was assumed to result in high public consequences. Therefore, the likelihood of the
event (seismically-induced high public consequences) needs to be "highly unlikely". In
accordance with NUREG-1 520 for the NEF this equates to a probability of occurrence of less
than 1.0 E-5 per year.

To define the design basis earthquake (DBE), information from DOE Standard DOE-STD-1020-
2002 and ASCE Standard 43-05 were considered along with the results of the seismic portion of
the ISA and the site-specific probabilistic seismic hazard analysis for the NEF site.

The DOE and ASCI approaches each outline a methodology to demonstrate compliance to a
target performance goal of 1.0 E-5 annual probability. The ASCE approach was selected to
develop the design basis earthquake for the NEF. The approach is based on achieving the
following two goals.

" Less than about 1% probability of unacceptable performance for the DBE ground motion
" Less than a 10% probability of unacceptable performance for a ground motion equal to

150% of the DBE ground motion.

The ASCE approach considers the seismic response resulting from both a 10,000-year (1.0 E-4
annual probability) and a 100,000-year (1.0 E-5 annual probability) earthquake. If the difference
in seismic response between the 10,000-year and the 100,000-year earthquakes is relatively
small, then the 10,000-year earthquake is used as the DBE. The difference between the design
level and the performance level is accounted for by the relatively low probability of unacceptable
performance of SSCs that are subjected to design earthquake loads. Conservatism in design
factors of safety and elasticity of the structures associated with design codes contribute to the
low probability of unacceptable performance.

At the NEF site, the 100,000-year earthquake, 0.31g, is substantially larger than the 10,000-
year event, 0.151g. Therefore, the 10,000-year earthquake is adjusted by an amplification
factor to define the DBE as required by ASCE 43-05. The horizontal ground acceleration of the
NEF DBE was determined to be 0.1611g. Because the amplification factor can vary with
frequency, the spectral shape of the DBE resonse is somewhat different from that of the 10,000-
year earthquake at all frequencies. Figure 3.2-32 shows the relationship between the 10,000-
year, DBE, and 100,000-year earthquake spectra. For reference, the 250-year and 475-year
spectra are also included in the plot.
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3.2.6.6 SBM Building Design

The SBM-1 001 is a safety-significant building which was designed and constructed in
accordance with ASCE 43-05 and is the sole protection of important internal equipment and
systems from extreme external phenomena including the DBE, tornado and high wind, roof
snow load, and roof ponding and site flooding due to local intense precipitation. Future
separations facilities will maintain these safety functions by requiring that the exterior steel and
concrete buildings do not collapse during the current DBE, the licensing basis tornado and high
wind loads, or the license basis local intense precipitation, flooding and snow loading, as
described in 3.2.6.5, above.

To assure adequate structural design margin against collapse under these conditions, future
separation facilities will be designed in accordance with the AISC ASD Manual of Steel
Construction and ACI 318, Building Code Requirements for Structural Concrete, with the
additional requirement that primary stresses during the extreme external loads will be limited to
yield strength levels in order to assure elastic response of the buildings. In addition, the building
design analysis will be performed in accordance with accepted industry standards, including
ASCE 4, Seismic Analysis of Safety-Related Nuclear Structure, and ASCE 7, Minimum Design
Loads for Building and Other Structures. The design analyses will be performed under a QA
Level 1 (QL-1) program. Construction of these facilities will be in accordance with the graded
QL-1G program described in the QAPD. These design and quality requirements will provide
substantial margin against collapse.

The DBE for the future separations facilities will remain the current ASCE 43-05 ground motion
seismic response spectra based on a seismic safety goal of 1 E-5 annual probability, as
described in 3.2.6.5, above.

3.2.7 Stability of Subsurface Materials

Detailed information about soil composition across the NEF site, including N-values, can be
found in Appendices A and C of the Geotechnical Report (NTS Report 114489-G-01, Rev. 00).
Allowable bearing pressures can be found in Table 5.8-2 and Figures 5.8-1 and 5.8-2 of the
Geotechnical Report, and these values are based on the assumptions in Section 5.8 of the
report. The California Bearing Ratio (CBR) test results can be found in Section 5.6.1 of the
report. Table 5.9-4 of the report gives the maximum dry density values. A discussion of the
soil's Young's modulus and a plot of the soil's Young's modulus can be found in Section 5.9.3
and Figure 5.9-4 of the report, respectively. Information on Atterberg limits can be found in
Table 2-2 and Figure 3-5 of the report. A graph of the percentage of soil particles passing No.
200 sieve size vs. elevation is given in Figure 2-3 of the report.

The surface deposits silty sands will be removed to expose the more firm soil structures. Due
consideration will be given to settlement and differential settlement during final design.

To support the final design of the NEF, as documented in the Geotechnical Report, additional
soil borings were collected from the NEF site. Laboratory testing was performed on soil
samples and additional in-situ testing was performed to determine static and dynamic soil
properties. Using the soil information obtained, the following activities were conducted.

* The assessment of soil liquefaction potential was performed using the applicable guidance
of Regulatory Guide 1.198, Procedures and Criteria for Assessing Seismic Soil Liquefaction
at Nuclear Power Plant Sites.
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" Allowable bearing pressures provided in the ISA Summary were refined using the applicable
methods of Naval Facilities Engineering Command Design Manual NAVFAC DM-7.02,
Foundations and Earth Structures; Foundation Engineering Handbook, H.F. Winterkorn and
H.Y. Fang; or Foundation Analysis and Design, J.E. Bowles.

* Building settlement analysis was performed using the applicable methods of NAVFAC DM-
7.01, Soil Mechanics; and Foundation Engineering Handbook, H.F. Winterkorn and H.Y.
Fang. The acceptance criteria for the building settlement analysis was based on Urenco
design criteria for allowable total and differential settlement of equipment and buildings.

3.2.7.1 Liquefaction Susceptibility

According to the Geotechnical Report (NTS Report No. 114489-G-01, Rev. 00), there is no
potential for liquefaction of the soils beneath the NTS site due to shaking caused by the design
earthquake. Soils to depths of up to 30.5 m (100 ft) at the NEF site are dry, damp, or moist and,
consequently, they have no potential for liquefaction, as evidenced by SPT blow counts that
generally exceed 100 flows/ft, and it extends from a depth of about 12 m (40 ft) to greater than
305 m (1000 ft) beneath the ground surface at the NEF site. Ground water may be at a depth of
183 m (600 ft). These subsurface soil and ground water conditions indicate that there is no
potential for liquefaction to occur at the NEF site due to shaking caused by the design
earthquake.
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3.2.9 Section 3.2 Tables

Table 3.2-1 Population and Population Projections, 1970-2040

Area
Topic Lea County, Andrews Lea-Andrews New Mexico Texas

NM County, TX Combined

Population/Projected Growth

1970 49,554 10,372 59,926 1,017,055 11,198,567

1980 55,993 13,323 69,316 1,303,303 14,225,512

1990 55,765 14,338 70,103 1,515,069 16,986,510

2000 55,511 13,004 68,515 1,819,046 20,851,820

2010 60,702 15,572 76,274 2,091,675 23,812,815

2020 62,679 16,497 79,176 2,358,278 26,991,548

2030 64,655 17,423 82,078 2,624,881 30,170,281

2040 66,631 18,348 84,979 2,891,483 33,349,013

Percent Change

1970-1980 13.0 28.5 15.7 28.1 27.0

1980-1990 -0.4 7.6 1.1 16.2 19.4

1990-2000 -0.5 -9.3 -2.3 20.1 22.8

2000-2010 9.4 19.7 11.3 15.0 14.2

2010-2020 3.3 5.9 3.8 12.7 13.3

2020-2030 3.2 5.6 3.7 11.3 11.8

2030-2040 3.1 5.3 3.5 10.2 10.5

Source: U. S. Census Bureau
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Table 3.2-2 Educational Facilities Near the Site

Distance Student-
School Grades Direction Population Teacher Ratiokm (mi) TeacheRati

Lea County, New Mexico

Eunice High School 9-12 8.6 (5.3) W 207 16:1

Caton Middle School 6-8 8.6 (5.3) W 128 15:1

Mettie Jordan Elementary School DD, K-5 8.6 (5.3) W 269 21:1

Eunice Holiness Academy 1-12 8.2 (5.1) W 14 6:1

Note: DD = Development Delayed Class

Source: Eunice School District

National Center for Educational Statistics

U.S. Census Bureau
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Table 3.2-3 Land Use Within 8 km (5 mi) of the Site

Area

Classification (Hectares) (Acres) Percent Description
New Texas Total New Texas Total

Mexico Mexico

Built Up 243 0 243 601 0 601 1.2 Residential; industrial; commercial services

Rangeland 12,714 7,213 19,927 31,415 17,823 49,238 98.5 Herbaceous rangeland; shrub and brush
rangeland; mixed rangeland

Barren 69 0 69 170 0 170 0.3 Bare exposed rock; transitional areas; beaches;

sandy areas other than beaches

Total 13,026 7,213 20,239 32,186 17,823 50,009 100.0

ISA Summary Page 3.2-40 Revision 18
ISA Summary - Rev 18 Page 122 of 826



Site Description

Table 3.2-4 Agriculture Census, Crop, and Livestock Information

Information County
Lea (New Mexico) Andrews (Texas)

Census Data (1992 & 1997) 1997 1992 1997 1992
Number of Farms 528 544 142 134
Total Land in Farms 810,161 869,861 335,431 389,545
ha (acres) (2,001,931) (2,149,450) (828,859) (962,576)
Avg. Farm Size 1,535 1,599 2,362 2,907
ha (acres)1  (3,792) (3,951) (5,837) (7,183)

Area Area Harvested
Crop Annual Average Yields Harvested Yield per Hectare Hectares Yield per Unit

(Most Current) Hectares (Acres) (Acre) in (Acres) in Area in 2001
in 2001 2002

Chili Peppers 324 (800) 4.49 MT/ha 0 0
(2.0 tons/acre)

Wheat 3,035 (7,500) 3.91 m3/ha 81 (200) 2.61 m3/ha
(45.0 bu/acre) (30 bu/acre)

Grain Sorghum 688 (1,700) 3.66 m3/ha 688 (1,700) 1,384 kg/ha
(42.1 bu/acre) (1,235 lb/acre)

Peanuts 5,828 (14,400) 3,182 kg/ha 2,266 (5,600) 4,521 kg/ha
(2,840 lb/acre) (4,035 lb/acre)

All Hay 4,047 (10,000) 10.9 MT/ha 0 0
(4.72 tons/acre)

Alfalfa Hay 2,428 (6,000) 13.6 MT/ha 0 0
(6.0 tons/acre)

Pecans 2  213 (526) 0 0 0

Upland Cotton 8,984 (22,200) 703 kg/ha 7,811 (19,300) 435 kg/ha
(627 lb/acre) (388 lb/acre)

Livestock (Most Current) Number in 2001 Number in 2002
All Cattle 82,000 13,000
Beef Cows 27,000 6,000

Milk Cows 25,000 0
Other Cattle (includes cattle 30,000 0
on feed)
Sheep and Lambs 4,000 0
1 Average Value per ha (acre) [1998]: New Mexico $536 ($217)/Texas $1,465 ($593) (USDA, National

Agricultural Statistical Service)
2 1997 Census Data
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Table 3.2-5 Midland-Odessa,
1961-1990

Texas, Wind Data

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Year

Mean Speed 4.6 5.0 5.5 5.6 5.5 5.5 4.8 4.4 4.4 4.4 4.6 4.5 4.9
m/sec (mi/hr) (10.4) (11.2) (12.4) (12.6) (12.4) (12.2) (10.7) (9.9) (9.9) (9.9) (10.3) (10.1) (11.0)

Prevailing Direction
degrees from True 180 180 180 180 180 160 160 160 160 180 180 180 180
North

Max 5-second speed 22.8 23.2 24.1 26.4 24.6 21.9 26.4 28.6 31.3 20.6 20.1 21.9 31.3
m/sec (mi/hr) (51.0) (52.0) (54.0) (59.0) (55.0) (49.0) (59.0) (64.0) (70.0) (46.0) (45.0) (49.0) (70.0)

Local Climatological Data Annual Summary with Comparative Data for Midland-Odessa, Texas, National Oceanic and Atmospheric Administration,
2002.

Table 3.2-6 Roswell, New Mexico, Wind Data
1961-1990

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Year

Mean Speed 3.1 3.6 4.2 4.4 4.3 4.3 3.8 3.4 3.4 3.3 3.2 3.1 3.7
m/sec (mi/hr) (6.9) (8.1) (9.5) (9.8) (9.6) (9.6) (8.5) (7.7) (7.6) (7.3) (7.2) (6.9) (8.2)

Prevailing Direction
degrees from True 360 160 160 160 160 160 140 140 160 160 160 360 160
North

Max 5-second speed 24.1 24.1 24.1 26.4 24.6 27.7 26.4 20.1 22.8 21.5 23.7 22.8 27.7
m/sec (mi/hr) (54.0) (54.0) (54.0) (59.0) (55.0) (62.0) (59.0) (45.0) (51.0) (48.0) (53.0) (51.0) (62.0)

Local Climatological Data Annual Summary with Comparative Data for Roswell, New Mexico, National Oceanic and Atmospheric
Administration, 2002.
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Table 3.2-7

3.2 Site Description

Midland-Odessa Five Year (1987-1991) Annual Joint Frequency Distribution For All Stability Classes Combined
Jan. 1,1987-Dec. 31,1991

Wind Speed (mi/hr)
Calm = 2.53 percent

Direction 1-3 4-7 8-12 13-18 19-24 • 24.5 Total

N 119 702 722 563 225 57 2388

NNE 71 291 509 556 207 58 1692

NE 64 285 645 776 272 61 2103

ENE 51 382 738 726 170 27 2094

E 69 623 1176 713 95 15 2691

ESE 72 589 1061 557 75 12 2366

SE 70 931 1266 818 134 18 3237

SSE 127 1156 1555 1391 371 48 4648

S 168 1755 2763 3178 820 100 8784

SSW 100 813 1276 807 133 7 3136

SW 61 446 943 757 115 23 2345

WSW 68 356 667 637 191 78 1997

W 84 331 577 517 207 171 1887

WNW 77 244 281 269 75 51 997

NW 91 332 350 224 69 38 1104

NNW 79 500 365 228 80 20 1272

SubTotal 1371 9736 14894 12717 3239 784 42741

ISA Summary Page 3.2-43 Revision 18
ISA Summary - Rev 18 Page 125 of 826



3.2 Site Description

Table 3.2-8 Midland-Odessa Five Year (1987-1991) Annual Joint Frequency Distribution Stability Class A
Jan. 1, 1987-Dec. 31, 1991

Wind Speed (mi/hr)
Calm = 0.06 percent

Direction 1-3 4-7 8-12 13-18

N 3 16 0 0

NNE 3 7 0 0

NE 0 8 0 0

ENE 2 12 0 0

E 3 15 0 0

ESE 3 8 0 0

SE 2 10 0 0

SSE 0 10 0 0

S 3 16 0 0

•:SSW 2 9 0 .0

SW 0 12 0

WSW 1 6 0

W 0 5 0

WNW 0 2 0

NW 1 7 0

NNW 0 5 0

SubTotal 21 145 0

0

0

0

0

0

0

0
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Table 3.2-9 Midland-Odessa Five Year (1987-1991) Annual Joint Frequency Distribution Stability Class B
Jan. 1, 1987-Dec. 31, 1991

Wind Speed (mi/hr)
Calm = 0.11 percent

Direction 1-3 4-7 8-12 13-18 19-24 > 24.5 Total

N 20 43 22 0 0 0 85

NNE 17 25 19 0 0 0 61

NE 16 32 22 0 0 0 70

ENE 14 46 36 0 0 0 96

E 6 69 62 0 0 0 137

ESE 17 50 44 0 0 0 111

SE 9 48 45 0 0 0 102

SSE 15 54 64 0 0 0 133

S 25 96 138 0 0 0 259

SSW 12 53 59 0 0 0 124

SW 14 42 49 0 0 0 105

WSW 12 43 43 0 0 0 98

W 16 51 17 0 0 0 84

WNW 11 25 13 0 0 0 49

NW 18 21 14 0 0 0 53

NNW 15 27 9 0 0 0 51

SubTotal 235 722 652 -5 -5 24.5 1618
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Table 3.2-10 Midland-Odessa Five Year (1987-1991) Annual Joint Frequency Distribution Stability Class C
Jan. 1,1987-Dec. 31, 1991

Wind Speed (mi/hr)
Calm = 0.12 percent

Direction 1-3 4-7 8-12 13-18 19-24 2 24.5 Total
N 9 54 124 20 8 3 218

NNE 3 36 87 37 5 1 169

NE 5 37 95 46 11 3 197

ENE 0 52 93 43 4 1 193

E 2 54 164 50 7 0 277

ESE 4 41 147 60 7 0 259

SE 3 36 179 109 10 1 338

SSE 1 65 264 199 52 5 586

S 6 103 527 408 95 19 1158

SSW 5 82 266 124 13 1 491

SW 1 59 238 115 11 2 426

WSW 3 43 180 61 22 7 316

W 5 39 100 76 21 10 251

WNW 4 36 57 25 7 1 130

NW 7 21 51 21 4 0 104

NNW 4 32 48 8 8 3 103

SubTotal 60 787 2616 1397 280 81.5 5216
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Table 3.2-11 Midland-Odessa Five Year (1987-1991) Annual Joint Frequency Distribution Stability Class D
Jan. 1, 1987-Dec. 31, 1991

Wind Speed (mi/hr)
Calm = 0.18 percent

Direction 1-3 4-7 8-12 13-18 19-24 • 24.5 Total

N 8 112 308 543 217 54 1242

NNE 14 65 302 519 202 57 1159

NE 7 79 389 730 261 58 1524

ENE 6 104 426 683 166 26 1411

E 7 108 550 663 88 15 1431

ESE 13 95 458 497 68 12 1143

SE 5 92 514 709 124 17 1461

SSE 11 98 618 1192 319 43 2281

S 13 151 949 2770 725 81 4689

SSW 3 74 369 683 120 6 1255

SW 1 46 259 642 104 21 1073

WSW 2 42 182 576 169 71 1042

W 4 49 177 441 186 161 1018

WNW 5 29 81 244 68 50 477

NW 3 30 95 203 65 38 434

NNW 7 47 121 220 72 17 484

SubTotal 107 1218 5794 11310 2949 751.5 22124
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Table 3.2-12 Midland-Odessa Five Year (1987-1991) Annual Joint Frequency Distribution Stability Class
Jan. 1, 1987-Dec. 31, 1991

Wind Speed (mi/hr)
C~lm = 0 00 n•.rc.•nt

E

Direction 1-3 4-7 8-12 13-18 19-24 • 24.5 Total

N 0 133 268 0 0 0 401

NNE 0 64 101 0 0 0 165

NE 0 66 139 0 0 0 205

ENE 0 81 183 0 0 0 264

E 0 143 400 0 0 0 543

ESE 0 131 412 0 0 0 543

SE 0 236 528 0 0 0 764

SSE 0 259 609 0 0 0 868

S 0 380 1149 0 0 0 1529

SSW 0 145 582 0 0 0 727

SW 0 65 397 0 0 0 462

WSW 0 60 262 0 0 0 322

W 0 42 283 0 0 0 325

WNW 0 36 130 0 0 0 166

NW 0 50 190 0 0 0 240

NNW 0 98 187 0 0 0 285

SubTotal -2 1986 5816 -5 -5 24.5 7809
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Table 3.2-13 Midland-Odessa Five Year (1987-1991) Annual Joint Frequency Distribution Stability Class F
Jan. 1, 1987-Dec. 31, 1991

Wind Speed (mi/hr)
Calm = 2.07 percent

Direction 1-3 4-7 8-12 13-18 19-24 > 24.5 Total

N 79 344 0 0 0 0 423

NNE 34 94 0 0 0 0 128

NE 36 63 0 0 0 0 99

ENE 29 87 0 0 0 0 116

E 51 234 0 0 0 0 285

ESE 35 264 0 0 0 0 299

SE 51 509 0 0 0 0 560

SSE 100 670 0 0 0 0 770

S 121 1009 0 0 0 0 1130

SSW 78 450 0 0 0 0 528

SW 45 222 0 0 0 0 267

WSW 50 162 0 0 0 0 212

W 59 145 0 0 0 0 204

WNW 57 116 0 0 0 0 173

NW 62 203 0 0 0 0 265

NNW 53 291 0 0 0 0 344

SubTotal 938 4860 -4 -5 -5 24.5 5803
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Table 3.2-14 Hobbs, New Mexico, Precipitation Data

Precip
cm Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Annual
(in)

1.3 1.7 1.2 2 6.6 5.2 6.1 6.4 8 3.7 2.2 1.8 46.1
(0.51) (0.66) (0.48) (0.78) (2.58) (2.03) (2.42) (2.52) (3.13) (1.45) (0.87) (0.72) (18.15)

Max 5.2 5.6 7.6 7.3 35.1 13.6 23.9 23 33 20.7 11 12.9 35.1
(2.03) (2.21) (2.98) (2.86) (13.83) (5.37) (9.41) (9.06) (12.99) (8.15) (4.33) (5.08) (13.83)

Mi 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.3 0.2 0.0 0.0 0.0 0.0
(0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.22) (0.11) (0.08) (0.0) (0.0) (0.0) (0.0)

Table 3.2-15 Midland-Odessa, Texas, Precipitation Data
1961-1990

Precip
cm Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Annual
(in)

1.3 1.5 1.1 1.9 4.5 4.3 4.8 4.5 5.9 4.5 1.7 1.7 37.6
(0.53) (0.58) (0.42) (0.73) (1.79) (1.71) (1.89) (1.77) (2.31) (1.77) (0.65) (0.65) (14.8)

Max 9.3 6.5 7.3 7.2 19.4 10.0 21.6 11.3 24.6 18.9 5.9 8.4 24.6
(3.66) (2.55) (2.86) (2.85) (7.63) (3.93) (8.5) (4.43) (9.7) (7.45) (2.32) (3.3) (9.7)

Mi 0.0 0.0 T 0.0 0.1 0.03 T 0.1 0.0 0.0 0.0 T 0.0
(0.0) (0.0) T (0.0) (0.02) (0.01) T (0.05) (0.0) (0.0) (0.0) T (0.0)

Max in 24 2.9 3.4 5.6 4.1 12.1 7.8 15.2 6.1 11.1 9.1 5.5 2.3 15.2
hours (1.15) (1.32) (2.2) (1.62) (4.75) (3.07) (5.99) (2.41) (4.37) (3.59) (2.16) (0.9) (5.99)

T = trace amount
Local Climatological Data Annual Summary with Comparative
Administration, 2002.

Data for Midland-Odessa, Texas, National Oceanic and Atmospheric
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3.2 Site Description

Table 3.2-16 Roswell, New Mexico, Precipitation Data

Precip
cm Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Annual
(in)

1.0 1.0 0.9 1.5 3.3 4.1 5.1 5.9 5.0 3.3 1.3 1.5 33.9
(0.39) (0.41) (0.35) (0.58) (1.30) (1.62) (1.99) (2.31) (1.98) (1.29) (0.53) (0.59) (13.34)

2.6 5.1 7.2 6.3 11.6 12.8 17.5 16.5 16.7 15.0 5.4 7.8 17.5
(1.03) (2.02) (2.84) (2.48) (4.57) (5.02) (6.88) (6.48) (6.58) (5.91) (2.11) (3.07) (6.88)

Mi 0.1 0.0 0.0 0.03 T 0.1 0.03 0.2 0.1 T 0.0 0.0 0.0
(0.03) (0.0) (0.0) (0.01) T (0.02) (0.01) (0.07) (0.05) T (0.0) (0.0) (0.0)

Max in 24 1.7 3.6 5.6 5.7 4.5 7.7 12.5 10.0 6.9 9.9 3.4 2.8 12.5
hours (0.67) (1.41) (2.22) (2.24) (1.77) (3.05) (4.91) (3.94) (2.71) (3.89) (1.33) (1.1) (4.91)

T = trace amount
Local Climatological Data Annual Summary with Comparative Data for Roswell,
Administration, 2002.

New Mexico, National Oceanic and Atmospheric
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3.2 Site Description

Table 3.2-17 Midland-Odessa, Texas, Snowfall Data
1961-1990

Snowfall Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Annual
cm (in)

5.6 1.8 0.5 0.3 0.0 0.0 0.0 0.0 0.0 0.* 1.3 3.6 13.0

(2.2) (0.7) (0.2) (0.1) (0.0) (0.0) (0.0) (0.0) (0.0) (0.*) (0.5) (1.4) (5.1)

22.9 9.9 15.0 5.1 T T T T T 1.5 20.3 24.9 24.9MaxMax (9.0) (3.9) (5.9) (2.0) T T T T T (0.6) (8.0) (9.8) (9.8)

Max in 24 17.3 9.9 12.7 5.1 T T T T T 1.5 15.2 24.9 24.9
hours (6.8) (3.9) (5.0) (2.0) T T T T T (0.6) (6.0) (9.8) (9.8)

T = trace amount
0.* indicates the value is between 0.0 and 1.3 cm (0.0 and 0.05 in)
Local Climatological Data Annual Summary with Comparative Data for Midland-Odessa, Texas, National Oceanic and Atmospheric
Administration, 2002.

ISA Summary Page 3.2-52 Revision 18
ISA Summary - Rev 18 Page 134 of 826



3.2 Site Description

Table 3.2-18 Roswell, New Mexico, Snowfall Data
1961-1990

Snowfall
Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Annualcm (in)____ ____

7.9 6.6 2.3 1.0 0.* 0.0 0.0 0.0 0.0 0.8 3.3 8.4 30.2
(3.1) (2.6) (0.9) (0.4) (0.*) (0.0) (0.0) (0.0) (0.0) (0.3) (1.3) (3.3) (11.9)

26.4 42.9 12.2 13.5 2.0 2.5 0.0 0.0 2.5 10.7 31.2 53.3 53.3
(10.4) (16.9) (4.8) (5.3) (0.8) (1.0) (0.0) (0.0) (1.0) (4.2) (12.3) (21.0) (21.0)

Max in 24 18.5 41.9 12.2 10.2 5.1 2.5 0.0 0.0 2.5 7.9 16.0 24.6 41.9
hours (7.3) (16.5) (4.8) (4.0) (2.0) (1.0) (0.0) (0.0) (1.0) (3.1) (6.3) (9.7) (16.5)

0.* indicates the value is between 0.0 and 1.3 cm (0.0 and 0.05 in)
Local Climatological Data Annual Summary with Comparative Data for Roswell, New Mexico, National Oceanic and Atmospheric Administration,
2002.

Table 3.2-19 Straight Wind Hazard Assessment

Annual Probability Expected Wind Speed Upper Bound Wind Lower Bound Wind
km/hr (milhr) Speed Speed

kmlhr (mi/hr) km/hr (mi/hr)

1E-01 134(83) 146(91) 119(74)

1E-02 162(101) 188(117) 138(86)

1E-03 193(120) 230(143) 156(97)

1E-04 222 (138) 271(169) 174 (108)

1E-05 252 (157) 312 (194) 191 (119)

1E-06 282 (175) 354 (220) 209 (130)
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3.2 Site Description

Table 3.2-20 Location of Recorded Earthquakes Within a 322 km (200 mi) Radius of the NEF
Site

NEF Site Longitude Latitude
Coordinates -103.0820 32.4360

Year Month Day Longitude Latitude Focal Depth' MAG2 MAG Epicentral Data
Type 3  Distance Sources 4

(W) (N) (km) (mi) (km) (mi)

1931 8
1949 5
1955 1
1962 3
1963 12
1964 2
1964 3
1964 6
1964 8
1964 9
1964 11
1964 11
1964 11
1965 1
1965 2
1965 8
1966 8
1966 9
1966 10
1966 11
1968 3
1968 5
1969 6
1969 6
1971 7
1971 7
1971 9
1972 7
1973 3
1973 8
1973 8
1974 7
1974 10
1974 10
1974 11
1974 11
1974 11
1974 11
1974 11
1974 11

16 -104.60 30.70
23 -105.20 34.60
27 -104.50 30.60
6 -104.80 31.20
19 -104.27 34.82
11 -103.94 34.23
3 -103.60 34.84
19 -105.77 32.95
14 -102.94 31.97
7 -102.92 31.94
8 -103.10 31.90
21 -103.10 31.90
27 -102.97 31.89
21 -102.85 32.02
3 -103.10 31.90
30 -103.00 31.90
14 -103.00 31.90
17 -103.98 34.89
6 -104.12 35.13
26 -105.44 30.95
23 -105.91 32.67
2 -105.24 33.10
1 -105.21 34.20
8 -105.19 34.15
30 -103.00 31.72
31 -103.06 31.70
24 -103.20 31.60
26 -104.01 32.57
17 -102.36 31.59
2 -105.56 31.04
4 -103.22 35.11

31 -104.19 33.11
2 -100.86 31.87

27 -104.83 30.63
12 -102.67 32.14
21 -102.75 32.07
22 -101.26 32.94
22 -105.21 33.78
28 -103.94 32.58
28 -104.14 32.31

6.00 M
4.50 M
3.30 M
3.50 M
3.40 M
2.10 M
2.90 M
1.90 M
1.90 M
1.60 M
3.00 M
3.10 M
1.90 M
1.30 M
3.30 M
3.50 M
3.40 M
2.70 M
2.90 M
3.50 M
2.60 M
2.60 M
1.90 M
2.60 M

10.0 6.2 3.00 mb
10.0 6.2 3.40 mb

3.20 M
3.10 M
2.50 M
3.60 M
3.00 M
0.00 M
0.00 M
0.00 M
0.00 M
0.00 M
0.00 M
0.00 M
0.00 M

5.0 3.1 3.90 mb

240.3
310.0
244.0
212.3
287.0
214.2
271.0
257.4

53.1
56.9
59.5
59.5
61.1
50.9
59.5
60.0
60.0

284.6
314.4
277.5
265.7
214.3
277.7
272.8

79.9
81.4
93.5
88.3

115.7
280.7
296.6
128.0
217.7
259.6

51.0
51.0
179.2
247.7

82.2
100.4

149.3
192.6
151.6
131.9
178.3
133.1
168.4
159.9

33.0
35.3
37.0
37.0
38.0
31.6
37.0
37.3
37.3

176.9
195.4
172.4
165.1
133.1
172.5
169.5
49.6
50.6
58.1
54.9
71.9

174.5
184.3
79.5

135.3
161.3

31.7
31.7
111.3
153.9

51.1
62.4

UTIG
NMTH
UTIG
UTIG

NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
UTIG
UTIG
NMTR
NMTR
UTIG
UTIG
UTIG
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
ANSS
ANSS
UTIG

NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
ANSS
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3.2 Site Description

Table 3.2-20 Location of Recorded Earthquakes Within a 322 km (200 mi) Radius of the NEF
Site

NEF Site
Coordinates

Longitude Latitude
-103.0820 32.4360

Year Month Day Longitude Latitude Focal Depth1 MAG 2 MAG Epicentral Data
Type 3 Distance Sources 4

1974 12
1975 1
1975 2
1975 4
1975 7
1975 8
1975 8
1975 8
1975 10
1975 12
1976 1
1976 1
1976 1
1976 1
1976 1
1976 1
1976 1
1976 2
1976 2
1976 3
1976 3
1976 3
1976 3
1976 3
1976 3
1976 4
1976 4
1976 4
1976 4
1976 4
1976 5
1976 5
1976 5
1976 5
1976 5
1976 5
1976 5
1976 5
1976 5
1976 6

(W) (N)
30 -103.10 30.90
30 -103.08 30.95
2 -103.19 35.05
8 -101.69 32.18
25 -102.62 29.82
1 -104.60 30.49
1 -104.00 31.40
3 -104.45 30.71
10 -105.02 33.36
12 -102.31 31.61
10 -102.76 31.79
15 -102.32 30.98
19 -103.09 31.90
21 -102.29 30.95
22 -103.07 31.90
25 -103.08 31.90
28 -100.89 31.99
4 -103.53 31.68
14 -102.47 31.63
5 -102.25 31.66
15 -102.58 32.50
18 -102.96 32.33
20 -104.94 31.27
20 -103.06 32.22
27 -103.07 32.22
3 -103.10 31.24
12 -103.00 32.27
21 -102.89 32.25
30 -103.09 31.98
30 -103.11 31.92
1 -103.06 32.37
3 -105.66 32.41
3 -103.20 32.03
3 -103.03 32.03
4 -103.23 31.86
6 -103.18 31.97
6 -103.16 31.87
11 -102.92 32.29
21 -105.59 32.49
14 -102.49 31.52

(km) (mi)

3.70 M
2.10 M
3.00 M
0.00 M
0.00 M
0.00 M
3.00 M
0.00 M
0.00 M
3.00 M
0.00 M
0.00 M
3.50 M
0.00 M

1.0 0.6 2.80 un
2.0 1.2 3.90 un

0.00 M
0.00 M
0.00 M
0.00 M
0.00 M
0.00 M
0.00 M
0.00 M
0.00 M
0.00 M
0.00 M
0.00 M
0.00 M

0.00 M
0.00 M
0.00 M
0.00 M
0.00 M
0.00 M
0.00 M

0.00 M
0.00 M
0.00 M
0.00 M

(km)

170.5
165.1
290.7
133.9
293.4
259.5
143.9
231.0
207.4
117.5

78.4
176.6

59.5
180.8

59.5
59.3

211.8
94.1

106.2
116.7
47.3
16.5

217.4
24.4
23.7

132.5
20.2
27.7
50.7
57.6

8.0
241.7

47.0
45.6
65.3
53.1
63.3
22.2

234.9
116.5

(mi)

106.0 UTIG
102.6 NMTR
180.6 NMTR
83.2 NMTR

182.3 NMTR
161.3 NMTR
89.4 UTIG

143.5 NMTR
128.9 NMTR

73.0 NMTR
48.7 NMTR

109.7 NMTR
37.0 UTIG

112.4 NMTR
37.0 ANSS
36.8 ANSS

131.6 NMTR
58.4 NMTR
66.0 NMTR
72.5 NMTR
29.4 NMTR
10.3 NMTR

135.1 NMTR
15.2 NMTR
14.7 NMTR
82.3 NMTR
12.5 NMTR
17.2 NMTR
31.5 NMTR
35.8 NMTR

5.0 NMTR
150.2 NMTR
29.2 NMTR
28.3 NMTR
40.6 NMTR
33.0 NMTR
39.3 NMTR
13.8 NMTR

146.0 NMTR
72.4 NMTR
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3.2 Site Description

Table 3.2-20 Location of Recorded Earthquakes Within a 322 km (200 mi) Radius of the NEF
Site

NEF Site
Coordinates

Longitude Latitude
-103.0820 32.4360

Year Month Day Longitude Latitude Focal Depth1 MAG 2 MAG Epicentral Data
Type 3 Distance Sources4

1976 6
1976 6
1976 7
1976 8
1976 8
1976 8
1976 8
1976 8
1976 8
1976 8
1976 8
1976 8
1976 9
1976 9
1976 9
1976 9
1976 9
1976 10
1976 10
1976 10
1976 10
1976 11
1976 12
1976 12
1976 12
1976 12
1976 12
1976 12
1976 12
1977 1
1977 2
1977 2
1977 3
1977 3
1977 3
1977 3
1977 4
1977 4
1977 4
1977 4

(W) (N)

15 -102.34 31.56
15 -102.37 31.60
28 -102.29 33.02
5 -101.73 30.87
5 -103.00 31.60
6 -102.59 31.78
10 -102.03 31.77
10 -102.06 31.79
25 -101.94 31.55
26 -102.01 31.84
30 -101.98 31.57
31 -102.18 31.46
3 -103.48 31.55
5 -102.74 32.23
17 -103.06 32.24
17 -102.50 31.40
19 -104.57 30.47
22 -102.16 31.55
23 -102.38 31.62
25 -102.53 31.84
26 -103.28 31.33
3 -102.27 30.92
12 -102.46 31.57
12 -102.49 31.61
15 -102.22 31.59
18 -103.02 31.62
19 -102.45 31.87
19 -103.14 32.25
19 -103.08 32.27
29 -104.59 30.58
4 -104.70 30.59
18 -103.05 32.24
5 -102.66 31.16
14 -101.01 33.04
20 -103.10 32.21
29 -103.28 31.60
3 -103.17 31.49
3 -103.20 31.47
4 -103.36 31.00
7 -103.05 32.19

(km) (mi)

0.00
0.00
0.00
0.00
3.00
2.10
0.00
0.00
0.00
0.00
0.00
0.00
2.00
0.00
0.00
3.10
0.00
0.00
0.00
0.00
2.40
0.00
2.80
1.90
1.40
1.80
2.20
1.80
2.70
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.90
0.00
0.00
0.00

(kin)

120.0
115.0

98.7
216.3

93.1
86.3

123.8
119.5
146.1
120.8
141.7
137.4
105.2

39.3
22.4

127.4
259.7
131.6
112.2

84.3
124.2
185.6
112.5
107.3
124.2

90.8
86.0
20.9
18.7

250.3
256.1

21.7
146.9
204.7

25.5
94.2

105.3
107.8
161.4

27.7

(mi)

74.6 NMTR
71.5 NMTR
61.4 NMTR

134.4 NMTR
57.9 UTIG
53.6 NMTR
76.9 NMTR
74.3 NMTR
90.8 NMTR
75.1 NMTR
88.0 NMTR
85.4 NMTR
65.4 NMTR
24.4 NMTR
13.9 NMTR
79.2 UTIG

161.4 NMTR
81.8 NMTR
69.7 NMTR
52.4 NMTR
77.2 NMTR

115.3 NMTR
69.9 NMTR
66.6 NMTR
77.2 NMTR
56.4 NMTR
53.5 NMTR
13.0 NMTR
11.6 NMTR

155.5 NMTR
159.2 NMTR

13.5 NMTR
91.3 NMTR

127.2 NMTR
15.8 NMTR
58.5 NMTR
65.5 NMTR
67.0 NMTR

100.3 NMTR
17.2 NMTR
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3.2 Site Description

Table 3.2-20 Location of Recorded Earthquakes Within a 322 km (200 mi) Radius of the NEF
Site

NEF Site
Coordinates

Longitude Latitude
-103.0820 32.4360

Year Month Day Longitude Latitude Focal Depth1 MAG 2 MAG Epicentral Data
Type 3  Distance Sources 4

(W) (N) (km) (mi) (km) (mi)

1977 4
1977 4
1977 4
1977 4
1977 4
1977 4
1977 4
1977 4
1977 4
1977 4
1977 4
1977 6
1977 6
1977 6
1977 6
1977 6
1977 6
1977 7
1977 7
1977 7
1977 7
1977 7
1977 7
1977 7
1977 7
1977 8
1977 8
1977 10
1977 10
1977 11
1977 11
1977 11
1977 12
1977 12
1977 12
1978 1
1978 1
1978 1
1978 1
1978 1

7 -102.70 31.32 0.00 M
7 -102.94 31.35 0.00 M
12 -102.55 31.28 0.00 M
17 -102.35 31.50 0.00 M
18 -103.25 31.60 0.00 M
22 -103.02 32.18 0.00 M
25 -102.81 32.07 0.00 M
26 -103.08 31.90 4.0 2.5 3.30 un
28 -102.52 31.83 0.00 M
28 -101.99 31.87 0.00 M
29 -102.65 31.77 0.00 M
7 -100.75 33.06 5.0 3.1 4.00 un
8 -100.83 32.83 0.00 M
8 -100.82 32.92 0.00 M
8 -101.04 32.87 0.00 M
17 -100.95 32.90 2.70 M
28 -103.30 31.54 2.30 M
1 -103.34 31.50 2.00 M

11 -102.62 31.80 0.00 M
11 -102.68 31.79 0.00 M
12 -102.64 31.77 0.00 M
18 -102.70 31.78 0.00 M
22 -102.72 31.80 0.00 M
22 -102.70 31.80 3.00 M
24 -102.70 31.79 0.00 M
20 -103.33 31.60 1.90 M
21 -104.91 30.54 0.00 M
13 -100.81 32.91 2.20 M
17 -102.46 31.57 1.80 M
14 -104.96 31.52 0.00 M
27 -101.14 33.02 0.00 M
28 -100.84 32.95 5.0 3.1 3.50 un
16 -102.40 31.52 0.00 M
21 -102.41 31.52 0.00 M
31 -102.46 31.60 2.10 M
2 -102.53 31.60 2.20 M
12 -102.30 31.49 0.00 M
15 -101.70 31.36 0.00 M
18 -103.23 31.61 0.00 M
19 -103.71 32.56 0.00 M

129.3
120.9
137.4
124.7

93.7
28.8
47.9
59.3
86.1

120.6
84.0

228.5
215.4
218.4
196.4
206.1
101.6
106.7

83.1
81.4
84.6
81.4
78.2
79.2
79.7
95.7

272.4
218.8
112.6
203.7
192.7
217.4
120.2
120.3
109.7
106.3
128.1
177.0

92.9
60.5

80.3 NMTR
75.1 NMTR
85.4 NMTR
77.5 NMTR
58.2 NMTR
17.9 NMTR
29.8 NMTR
36.8 ANSS
53.5 NMTR
75.0 NMTR
52.2 NMTR

142.0 ANSS
133.9 NMTR
135.7 NMTR
122.1 NMTR
128.1 NMTR

63.1 NMTR
66.3 NMTR
51.6 NMTR
50.6 NMTR
52.6 NMTR
50.6 NMTR
48.6 NMTR
49.2 UTIG
49.5 NMTR
59.5 NMTR

169.3 NMTR
135.9 NMTR

69.9 NMTR
126.6 NMTR
119.8 NMTR
135.1 ANSS

74.7 NMTR
74.7 NMTR
68.2 NMTR
66.1 NMTR
79.6 NMTR

110.0 NMTR
57.7 NMTR
37.6 NMTR
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3.2 Site Description

Table 3.2-20 Location of Recorded Earthquakes Within a 322 km (200 mi) Radius of the NEF
Site

NEF Site Longitude Latitude
Coordinates -103.0820 32.4360

Year Month Day Longitude Latitude Focal Depth1 MAG 2 MAG Epicentral Data
Type 3  Distance Sources 4

(W) (°N) (km) (mi) (km) (mi)

1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1979
1979
1979
1980
1980
1981
1981
1982
1982
1982
1982
1982
1982
1982
1982
1983
1983
1983

2
2
2
3
3
3
3
3
6
6
6
7
7
7
8
9
9
10
10
10
10
10
4
7
8
1
3
8
9
1
4
5
10
10
10
11
11
1
1
1

5 -102.60 31.89
5 -104.55 31.41
18 -104.69 31.21
2 -103.06 32.82
2 -102.38 31.58
2 -102.61 31.59
2 -102.56 31.55
19 -102.49 31.47
16 -100.80 33.00
16 -100.77 33.03
29 -102.42 31.08
5 -102.20 31.61
18 -104.36 30.36
21 -102.77 31.34
14 -102.18 31.58
29 -102.42 31.52
30 -102.17 31.36
2 -102.43 31.53
2 -102.19 31.51
2 -102.36 31.48
3 -102.99 31.90
6 -102.36 31.55

28 -104.72 30.47
17 -103.73 32.65
3 -100.81 32.87

21 -105.00 34.20
21 -102.34 31.57
13 -102.70 31.90
16 -105.23 33.72
4 -102.49 31.18
26 -100.84 33.02
1 -103.04 32.33
17 -102.71 30.90
26 -103.59 33.67
26 -103.61 33.63
25 -100.78 32.89
28 -100.84 33.00
9 -104.19 30.65
12 -105.19 34.32
29 -102.08 31.75

0.00
0.00
2.30
1.50
3.30
2.10
3.50
1.60
3.40

10.0 6.2 5.30
3.20
0.00
0.00
0.00
2.20
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.00
2.40
1.30
1.60
2.20
1.80

5.0 3.1 3.90
5.0 3.1 2.80

2.10
2.00
1.50
1.50
2.30

5.0 3.1 3.30
1.90
1.50
2.20

M
M
M
M
M
M
M
M
M
un
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
un
un
M
M
M
M
M
un
M
M
M

76.2
179.5
203.8

42.5
115.4
103.9
109.9
120.5
222.1
226.1
163.1
123.2
260.4
125.0
127.4
119.2
146.7
117.6
132.5
126.4
59.7

119.8
267.7

65.4
217.5
264.2
118.5

69.7
245.2
149.9
218.8

12.3
174.0
144.6
141.3
220.7
218.4
224.3
286.7
121.2

47.4 NMTR
111.5 NMTR
126.6 NMTR
26.4 NMTR
71.7 NMTR
64.6 NMTR
68.3 UTIG
74.9 NMTR

138.0 UTIG
140.5 ANSS
101.4 NMTR
76.5 NMTR

161.8 NMTR
77.7 NMTR
79.2 NMTR
74.1 NMTR
91.1 NMTR
73.1 NMTR
82.3 NMTR
78.5 NMTR
37.1 NMTR
74.4 NMTR

166.3 NMTR
40.6 NMTR

135.1 NMTR
164.2 NMTR
73.6 NMTR
43.3 NMTR

152.4 NMTR
93.2 ANSS

136.0 ANSS
7.6 NMTR

108.1 NMTR
89.8 NMTR
87.8 NMTR

137.1 NMTR
135.7 ANSS
139.4 NMTR
178.2 NMTR

75.3 NMTR
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3.2 Site Description

Table 3.2-20 Location of Recorded Earthquakes Within a 322 km (200 mi) Radius of the NEF
Site

NEF Site Longitude Latitude
Coordinates -103.0820 32.4360

Year Month Day Longitude Latitude Focal Depth1 MAG 2 MAG Epicentral Data
Type 3  Distance Sources 4

(W) (N) (km) (mi) (km) (mi)

1983 3
1983 6
1983 6
1983 7
1983 8
1983 8
1983 8
1983 8
1983 8
1983 8
1983 9
1983 9
1983 9
1983 12
1983 12
1983 12
1984 1
1984 1
1984 1
1984 1
1984 3
1984 3
1984 5
1984 5
1984 6
1984 7
1984 8
1984 8
1984 8
1984 9
1984 9
1984 9
1984 10
1984 10
1984 10
1984 10
1984 11
1984 12
1984 12
1984 12

3 -104.35 29.96
5 -105.35 32.52

21 -103.58 33.63
21 -105.14 30.97
4 -105.14 32.57
19 -102.23 31.31
22 -105.08 34.06
23 -105.52 31.17
26 -102.53 33.62
29 -100.62 31.80
15 -104.43 34.92
29 -104.45 34.89
30 -103.97 30.57
1 -101.99 31.86
3 -103.32 30.97

26 -102.88 30.77
2 -102.12 31.81
3 -102.69 31.21
3 -103.04 30.76
16 -102.20 31.56
2 -104.84 30.81

23 -100.78 32.45
21 -102.59 31.14
21 -102.23 35.07
27 -102.48 31.22
17 -105.77 32.85
18 -103.56 30.78
24 -104.48 30.67
26 -104.27 30.38
11 -100.70 31.99
19 -100.69 32.03
27 -103.42 32.59
4 -102.70 33.58
4 -102.24 31.65
11 -100.56 31.95
27 -104.56 30.62
27 -105.41 33.57
4 -101.93 30.10
4 -103.21 32.64
4 -103.56 32.27

2.80
1.30
1.60
1.60
1.30
1.80
1.30
2.10
1.60
2.60
3.10
2.70
1.70
1.40
2.10
1.70
1.80
1.70
2.00
1.40
1.90
1.50
1.30

5.0 3.1 3.10
2.00
1.30
1.80
1.30
2.10

5.0 3.1 3.20
5.0 3.1 3.00

1.60
1.30
1.30
2.40
1.70
1.60
2.30
2.10

5.0 3.1 2.90

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
un
M
M
M
M
M
un
un
M
M
M
M
M
M
M
M
un

299.6 186.2 NMTR
212.6 132.1 NMTR
140.9 87.5 NMTR
253.4 157.5 NMTR
193.4 120.2 NMTR
148.8 92.5 NMTR
258.6 160.7 NMTR
269.7 167.6 NMTR
140.9 87.5 NMTR
242.0 150.4 NMTR
302.6 188.1 NMTR
300.0 186.4 NMTR
224.0 139.2 NMTR
121.1 75.3 NMTR
164.1 102.0 NMTR
186.4 115.8 NMTR
114.4 71.1 NMTR
141.3 87.8 NMTR
186.3 115.8 NMTR
127.5 79.2 NMTR
245.5 152.5 NMTR
215.2 133.7 NMTR
151.3 94.0 NMTR
302.5 188.0 ANSS
146.5 91.0 NMTR
255.7 158.9 NMTR
189.8 118.0 NMTR
236.8 147.1 NMTR
254.4 158.1 NMTR
229.4 142.5 ANSS
229.3 142.5 ANSS

36.0 22.4 NMTR
132.3 82.2 NMTR
118.4 73.6 NMTR
243.2 151.1 NMTR
245.1 152.3 NMTR
250.6 155.7 NMTR
281.6 175.0 NMTR

25.4 15.8 NMTR
48.3 30.0 ANSS
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3.2 Site Description

Table 3.2-20 Location of Recorded Earthquakes Within a 322 km (200 mi) Radius of the NEF
Site

NEF Site Longitude Latitude
Coordinates -103.0820 32.4360

Year Month Day Longitude Latitude Focal Depth1 MAG 2 MAG Epicentral Data
Type 3  Distance Sources 4

(W) (N) (km) (mi) (km) (mi)

1984
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986

12
2
2
3
5
6
6
6
8
9
9
10
11
11
12
1
1
1
2
2
3
3
3
5
6
6
7
7
8
8
8
8
8
9
10
10
11
11
11
11

12 -105.61 33.36
21 -100.75 32.88
21 -100.81 32.72
9 -105.12 33.97
3 -104.95 31.04
1 -102.83 31.06
2 -102.28 31.18
12 -103.90 34.64
2 -104.34 32.48
5 -103.77 33.66
18 -103.42 30.90
21 -101.88 32.04
13 -103.08 32.10
28 -101.99 31.61
5 -102.94 32.42

25 -100.73 32.06
30 -104.01 33.54
30 -100.69 32.07
7 -105.44 32.54
14 -100.76 31.53
1 -102.57 31.16

11 -105.08 32.11
21 -105.64 33.43
28 -105.12 31.76
12 -102.22 31.77
27 -102.01 32.06
9 -102.48 31.55

20 -105.00 33.47
2 -103.79 33.68
6 -103.03 33.86
14 -104.66 32.53
15 -103.43 33.14
29 -102.41 31.31
18 -102.37 31.51
18 -102.69 30.07
25 -102.13 31.60
3 -104.64 31.09
6 -104.58 32.55
17 -100.73 33.08
24 -102.16 31.68

1.50
1.40
1.50
1.30
1.90
1.50
1.60
1.60
1.40
1.80
2.00
1.30
1.80
1.80
1.60

5.0 3.1 2.90
1.90

5.0 3.1 3.30
1.40
2.60
1.70
2.00
1.60
1.60
1.80
2.20
1.60
1.50
1.70
2.40
1.30
1.70
1.40
1.80
1.60
1.70
2.00
1.60
2.00
2.00

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
un
M
un
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

256.9
223.3
214.6
254.4
234.5
154.6
158.7
255.9
118.0
150.1
173.1
121.3

37.8
138.2

13.9
224.3
150.1
228.0
221.0
240.9
149.6
190.7
262.8
205.8
109.6
109.3
113.3
212.8
153.4
158.4
148.0

84.2
140.1
123.2
265.4
129.0
209.5
140.4
230.6
121.1

159.6
138.7
133.4
158.1
145.7

96.0
98.6

159.0
73.3
93.3

107.6
75.4
23.5
85.9

8.6
139.4
93.3

141.7
137.3
149.7
92.9

118.5
163.3
127.9
68.1
67.9
70.4

132.2
95.3
98.5
92.0
52.3
87.1
76.5

164.9
80.2

130.2
87.2

143.3
75.3

NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
ANSS
NMTR
ANSS
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
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3.2 Site Description

Table 3.2-20 Location of Recorded Earthquakes Within a 322 km (200 mi) Radius of the NEF
Site

NEF Site
Coordinates

Longitude Latitude
-103.0820 32.4360

Year Month Day Longitude Latitude Focal Depth1 MAG 2 MAG Epicentral Data
Type 3  Distance Sources 4

(W) (N) (km) (mi) (km) (mi)

1986 12
1986 12
1986 12
1986 12
1986 12
1986 12
1987 1
1987 2
1987 2
1987 2
1987 2
1987 3
1987 3
1987 3
1987 3
1987 3
1987 4
1987 4
1987 4
1987 7
1987 7
1987 7
1987 8
1987 9
1987 9
1987 10
1987 10
1987 10
1987 10
1987 11
1987 11
1987 12
1987 12
1987 12
1987 12
1988 1
1988 2
1988 2
1988 2
1988 3

6 -102.16 31.59
6 -102.23 31.47
6 -102.17 31.65
6 -102.09 31.72
15 -103.19 35.07
15 -102.02 31.76
25 -104.86 31.74
9 -103.45 30.69
9 -101.96 31.86
12 -101.94 31.66
17 -104.52 30.60
2 -105.08 30.78
3 -105.44 31.17
10 -105.66 31.13
26 -103.28 30.96
31 -104.95 31.52
23 -105.02 32.03
25 -105.22 33.97
29 -105.92 32.67
5 -104.77 30.85

23 -103.03 35.29
30 -103.87 34.54
4 -102.12 31.87
11 -103.62 33.61
21 -103.74 33.68
1 -105.16 30.47
1 -103.76 33.66
9 -104.59 31.07
31 -105.31 32.86
3 -103.71 33.70
17 -101.97 32.06
6 -102.76 31.83

20 -103.07 32.29
28 -102.25 31.47
29 -102.11 31.58
26 -102.42 31.24
14 -102.06 31.78
21 -103.02 30.45
27 -103.75 33.67
9 -102.44 31.24

2.40 M
2.10 M
1.70 M
2.20 M
1.50 M
1.50 M
1.70 M
2.30 M
1.60 M
1.60 M
2.10 M
1.80 M
1.50 M
1.50 M
2.60 M
2.80 M
1.60 M
1.90 M
2.30 M
2.00 M
1.90 M
1.50 M
1.70 M
2.00 M
1.80 M
1.60 M
1.50 M
1.40 M
1.30 M
1.30 M
1.60 M
1.60 M
2.20 M
2.10 M
1.50 M
2.30 M
1.40 M
1.40 M
1.80 M
1.70 M

127.6 79.3 NMTR
133.9 83.2 NMTR
122.0 75.8 NMTR
122.6 76.2 NMTR
292.9 182.0 NMTR
125.0 77.7 NMTR
184.3 114.5 NMTR
196.8 122.3 NMTR
123.6 76.8 NMTR
137.9 85.7 NMTR
244.8 152.1 NMTR
263.6 163.8 NMTR
263.4 163.7 NMTR
282.7 175.7 NMTR
165.2 102.6 NMTR
203.4 126.4 NMTR
187.7 116.7 NMTR
261.2 162.3 NMTR
267.0 165.9 NMTR
237.5 147.6 NMTR
316.9 196.9 NMTR
244.4 151.9 NMTR
110.1 68.4 NMTR
139.1 86.4 NMTR
150.6 93.6 NMTR
294.1 182.7 NMTR
150.0 93.2 NMTR
208.4 129.5 NMTR
213.8 132.9 NMTR
151.6 94.2 NMTR
112.9 70.1 NMTR
74.2 46.1 NMTR
15.8 9.8 NMTR

133.3 82.8 NMTR
132.1 82.1 NMTR
146.4 90.9 NMTR
121.0 75.2 NMTR
220.3 136.9 NMTR
150.3 93.4 NMTR
146.0 90.7 NMTR
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3.2 Site Description

Table 3.2-20 Location of Recorded Earthquakes Within a 322 km (200 mi) Radius of the NEF
Site

NEF Site Longitude Latitude
Coordinates -103.0820 32.4360

Year Month Day Longitude Latitude Focal Depth1 MAG 2 MAG Epicentral Data
Type 3  Distance Sources 4

(W) (N) (km) (mi) (km) (mi)

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1990

3
3
4
4
5
5
5
5
7
7
7
7
7
8
9
9
10
11
1
1
1
2
3
3
3
6
6
6
7
7
7
8
8
9
11
11
12
12
12
1

15 -105.52 31.72
17 -102.20 31.66
5 -102.33 31.44
6 -102.09 31.94
3 -104.39 30.52
10 -105.20 30.96
27 -102.12 31.78
27 -102.02 32.06
4 -100.74 33.74

11 -103.25 35.28
20 -102.43 29.77
25 -104.91 31.98
26 -105.14 30.94
23 -102.02 32.26
15 -103.32 31.68
19 -102.45 32.46
2 -103.79 33.63
10 -102.40 31.55
9 -102.59 31.44
9 -102.12 31.78

20 -101.97 32.08
21 -103.39 35.29
19 -103.55 31.19
21 -102.33 31.42
30 -102.86 33.24
5 -102.09 32.10
23 -102.23 31.59
28 -105.08 30.93
13 -105.27 33.53
24 -100.93 32.92
25 -101.76 30.90
8 -102.70 31.30
16 -101.96 31.70
5 -102.50 34.25
2 -100.94 33.02
16 -103.12 35.11
7 -103.67 34.58

28 -101.06 31.70
28 -100.96 32.04
16 -105.32 31.74

1.30 M
1.60 M
2.10 M
1.30 M
1.30 M
1.40 M
1.30 M
1.30 M
2.00 M
1.90 M
2.20 M
1.50 M
1.50 M
1.50 M
1.50 M
2.00 M
1.30 M
1.90 M
1.80 M
1.30 M
1.90 M
2.30 M
1.50 M
1.50 M
1.40 M
2.10 M
1.60 M
2.30 M
1.50 M
1.60 M
2.10 M
2.30 M
1.60 M
2.50 M
2.00 M
2.60 M
1.40 M
2.10 M
1.70 M
1.80 M

242.7
119.8
131.6
107.9
246.2
258.4
116.1
108.3
261.5
316.6
301.9
178.9
255.5
101.1
86.7
59.3
147.8
117.3
119.6
116.5
112.1
318.4
145.2
133.5
91.5
100.1
123.2
252.3
237.1
208.3
211.2
131.3
133.3
208.9
210.4
296.7
244.1
207.6
203.9
224.4

150.8
74.4
81.8
67.1
153.0
160.6
72.1
67.3
162.5
196.7
187.6
111.2
158.8
62.8
53.9
36.8
91.8
72.9
74.3
72.4
69.6
197.8
90.2
83.0
56.9
62.2
76.6
156.8
147.3
129.5
131.3
81.6
82.8
129.8
130.7
184.4
151.7
129.0
126.7
139.4

NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
NMTR
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3.2 Site Description

Table 3.2-20 Location of Recorded Earthquakes Within a 322 km (200 mi) Radius of the NEF
Site

NEF Site Longitude Latitude
Coordinates -103.0820 32.4360

Year Month Day Longitude Latitude Focal Depth1 MAG 2 MAG
Type

3

1990 3
1990 3
1990 3
1990 4
1990 5
1990 5
1990 5
1990 5
1990 6
1990 7
1990 7
1990 8
1990 8
1990 8
1990 8
1990 10
1990 12
1991 1
1991 1
1991 2
1991 2
1991 3
1991 3
1991 4
1991 5
1991 6
1991 7
1991 8
1991 8
1991 8
1991 9
1991 9
1991 9
1991 10
1992 1
1992 1
1992 1
1992 1
1992 1
1992 1

(W) (N)
4 -103.92 30.53

30 -100.53 32.96
30 -100.56 32.99
6 -103.36 31.51
10 -102.37 31.14
10 -101.96 32.13
16 -102.04 31.86
22 -102.09 30.24
22 -100.76 32.58
3 -102.22 31.44
13 -101.81 34.86
3 -100.69 32.21
9 -102.67 31.21
14 -102.26 31.39
25 -102.01 31.91
8 -105.12 30.94

20 -103.14 35.27
1 -105.27 32.44

29 -103.04 32.89
3 -104.49 32.81
3 -103.96 35.00
10 -103.97 30.47
10 -103.33 33.58
8 -103.13 34.98
16 -103.75 33.67
4 -102.31 32.05
16 -101.12 33.09
1 -104.02 34.59
7 -104.81 31.62
17 -100.99 32.09
22 -101.30 31.32
28 -103.77 33.63
30 -100.73 31.85
5 -105.41 31.38
2 -103.19 32.30
2 -103.19 32.30
2 -103.19 32.30
2 -103.19 32.30
2 -103.19 32.30
3 -103.19 32.30

(km) (mi)

1.70 M
2.30 M
2.20 M

1.90 M
2.20 M
1.60 M
2.40 M
2.20 M
2.20 M
1.50 M
2.70 M
3.40 M
1.90 M
1.80 M
1.80 M
1.30 M
2.50 M
1.60 M
1.40 M
1.30 M
2.10 M
2.10 M
2.00 M
2.10 M
2.00 M
2.00 M
2.10 M
2.70 M
1.80 M
2.00 M
2.10 M
1.70 M
2.20 M
2.20 M
5.00 M
1.80 M
1.50 M

2.40 M
1.80 M
1.90 M

Epicentral Data
Distance Sources4

(km) (mi)

226.3 140.6 NMTR
245.1 152.3 NMTR
243.5 151.3 NMTR
106.3 66.0 NMTR
159.2 98.9 NMTR
110.9 68.9 NMTR
117.2 72.8 NMTR
261.5 162.5 NMTR
218.3 135.7 NMTR
137.6 85.5 NMTR
293.9 182.6 NMTR
225.6 140.2 NMTR
141.8 88.1 NMTR
139.8 86.9 NMTR
116.0 72.1 NMTR
254.0 157.8 NMTR
315.1 195.8 NMTR
205.4 127.6 NMTR

50.8 31.6 NMTR
137.7 85.6 NMTR
296.2 184.0 NMTR
234.3 145.6 NMTR
128.8 80.0 NMTR
282.4 175.5 NMTR
150.4 93.5 NMTR
83.9 52.1 NMTR

197.3 122.6 NMTR
254.6 158.2 NMTR
186.1 115.6 NMTR
200.2 124.4 NMTR
209.2 130.0 NMTR
147.3 91.6 NMTR
230.5 143.2 NMTR
248.6 154.5 NMTR

17.8 11.0 NMTR
17.8 11.0 NMTR
17.8 11.0 NMTR
17.8 11.0 NMTR
17.8 11.0 NMTR
17.8 11.0 NMTR

-3
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3.2 Site Description

Table 3.2-20 Location of Recorded Earthquakes Within a 322 km (200 mi) Radius of the NEF
Site

NEF Site Longitude Latitude
Coordinates -103.0820 32.4360

Year Month Day Longitude Latitude Focal Depth1 MAG 2 MAG Epicentral Data
Type 3 Distance Sources 4

1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992

(W) (N)

4 -103.19 32.30
7 -103.19 32.30
9 -103.19 32.30

11 -103.19 32.30
23 -102.29 31.84
2 -102.86 32.17
15 -104.12 34.92
28 -105.39 33.45
3 -103.03 32.26
6 -102.61 31.86
7 -102.29 31.56
7 -102.29 31.56
7 -102.29 31.56
8 -104.86 32.41
30 -104.31 30.66
9 -104.34 30.49
15 -103.08 32.28
16 -102.34 31.75
14 -103.10 32.30
20 -102.42 31.43
20 -102.42 31.43
29 -102.47 31.42
29 -102.47 31.42
29 -102.47 31.42
5 -102.39 31.88
5 -102.39 31.88

21 -103.13 32.28
12 -102.41 31.39
18 -102.45 31.46
19 -100.92 33.11
26 -102.71 32.17
28 -100.98 32.38
4 -102.26 31.42
15 -103.02 32.16
8 -102.81 32.25
10 -102.41 31.71
27 -101.93 34.12
22 -103.16 32.29
27 -102.49 31.44
2 -102.35 31.42

(km) (mi)

1.50 M
2.40 M
2.80 M
2:00 M
1.90 M
1.90 M
1.70 M
1.80 M
2.10 M
1.70 M
1.60 M
2.30 M
1.70 M
1.60 M
1.70 M
1.60 M
1.60 M
1.70 M
2.30 M
1.60 M
1.50 M
1.40 M
1.40 M
2.00 M
1.50 M
1.30 M
1.90 M
1.50 M
1.90 M
2.20 M

5.0 3.1 3.00 un
1.70 M
1.90 M
2.20 M
1.60 M
1.60 M
1.30 M
1.70 M
1.30 M
2.40 M

(km)

17.8
17.8
17.8
17.8
99.2
36.4

292.1
242.2

19.9
77.7

122.6
122.6
122.6
166.9
229.0
246.7

17.5
103.0

15.1
127.5
127.5
126.9
126.9
126.9
89.4
89.4
17.8

131.9
123.5
215.3

45.6
197.4
136.8

31.6
33.1

102.2
215.1

18.0
124.0
131.5

(mi)

11.0 NMTR
11.0 NMTR
11.0 NMTR
11.0 NMTR
61.7 NMTR
22.6 NMTR

181.5 NMTR
150.5 NMTR

12.4 NMTR
48.3 NMTR
76.2 NMTR
76.2 NMTR
76.2 NMTR

103.7 NMTR
142.3 NMTR
153.3 NMTR

10.9 NMTR
64.0 NMTR

9.4 NMTR
79.2 NMTR
79.2 NMTR
78.8 NMTR
78.8 NMTR
78.8 NMTR
55.6 NMTR
55.6 NMTR
11.1 NMTR
82.0 NMTR
76.7 NMTR

133.8 NMTR
28.4 ANSS

122.6 NMTR
85.0 NMTR
19.6 NMTR
20.6 NMTR
63.5 NMTR

133.7 NMTR
11.2 NMTR
77.1 NMTR
81.7 NMTR
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3.2 Site Description

Table 3.2-20 Location of Recorded Earthquakes Within a 322 km (200 mi) Radius of the NEF
Site

NEF Site
Coordinates

Longitude Latitude
-103.0820 32.4360

Year Month Day Longitude Latitude Focal Depth1 MAG 2 MAG Epicentral Data

Type 3  Distance Sources 4

(W) (°N) (km) (mi) (km) (mi)

1992 12
1992 12
1993 1
1993 1
1993 1
1993 2
1993 2
1993 2
1993 3
1993 3
1993 4
1993 5
1993 5
1993 5
1993 5
1993 5
1993 6
1993 6
1993 6
1993 6
1993 6
1993 6
1993 6
1993 6
1993 7
1993 7
1993 7
1993 8
1993 8
1993 9
1993 9
1993 9
1993 9
1993 9
1993 10
1993 11
1993 11
1993 11
1993 11
1993 12

3 -103.74 33.66 1.90
5 -102.51 31.87 1.40
4 -105.27 31.06 1.30
28 -102.58 31.85 1.80
31 -104.64 30.60 1.50
11 -105.23 31.12 2.00
28 -102.43 31.21 1.30
28 -102.41 31.22 1.50
8 -103.33 30.87 1.60
21 -102.37 31.43 1.50
23 -102.47 31.21 1.70
5 -105.16 32.29 2.10
16 -105.06 30.44 2.20
17 -102.33 31.42 2.30
23 -102.42 31.42 1.60
28 -103.12 32.75 2.50
17 -102.56 31.80 1.70
23 -102.44 31.51 1.40
23 -102.54 31.43 2.50
23 -102.52 31.43 2.80
23 -102.52 31.43 2.10
23 -102.54 29.66 1.90
23 -102.51 31.35 5.0 3.1 2.80
24 -102.45 31.48 2.10
3 -102.43 31.44 1.50
3 -102.34 31.50 2.20
3 -102.38 31.54 1.60
13 -102.52 31.89 1.30
29 -102.91 32.35 2.50
5 -100.96 32.28 2.00
6 -100.91 32.48 1.80
11 -103.76 34.72 1.50
26 -103.52 35.08 1.50
30 -103.80 33.64 1.90
3 -103.84 33.61 1.70
6 -102.19 31.75 1.50

24 -104.74 32.34 1.30
25 -102.10 34.27 2.60
25 -104.38 30.49 1.30
2 -102.34 31.27 1.30

M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
un
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

149.6
83.0

256.5
80.3

250.8
250.1
149.4
149.3
175.9
130.4
147.8
195.3
290.1
133.3
128.7
34.6
86.5

119.5
123.2
123.2
123.2
312.3
132.5
121.9
126.7
125.5
119.3
80.1
19.0

200.1
203.6
260.9
296.6
149.0
148.5
113.6
156.2
223.0
248.6
147.3

93.0 NMTR
51.6 NMTR

159.4 NMTR
49.9 NMTR

155.9 NMTR
155.4 NMTR
92.8 NMTR
92.8 NMTR

109.3 NMTR
81.0 NMTR
91.9 NMTR

121.4 NMTR
180.2 NMTR

82.9 NMTR
80.0 NMTR
21.5 NMTR
53.8 NMTR
74.2 NMTR
76.6 NMTR
76.5 NMTR
76.5 NMTR

194.0 NMTR
82.3 ANSS
75.7 NMTR
78.7 NMTR
78.0 NMTR
74.1 NMTR
49.8 NMTR
11.8 NMTR

124.4 NMTR
126.5 NMTR
162.1 NMTR
184.3 NMTR

92.6 NMTR
92.3 NMTR
70.6 NMTR
97.1 NMTR

138.5 NMTR
154.5 NMTR
91.5 NMTR
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3.2 Site Description

Table 3.2-20 Location of Recorded Earthquakes Within a 322 km (200 mi) Radius of the NEF
Site

NEF Site Longitude Latitude
Coordinates -103.0820 32.4360

Year Month Day Longitude Latitude Focal Depth' MAG MAG Epicentral Data
Type 3 Distance Sources 4

1993 12
1993 12
1993 12
1993 12
1994 1
1994 1
1994 3
1994 4
1994 4
1994 5
1994 6
1994 8
1994 8
1994 8
1994 8
1994 9
1994 11
1995 1
1995 1
1995 2
1995 3
1995 4
1995 4
1995 4
1995 4
1995 5
1995 5
1995 5
1995 5
1995 7
1995 7
1995 8
1995 8
1995 8
1995 8
1995 10
1995 10
1995 11
1995 12
1995 12

(W) (°N) (km) (mi)

3 -102.23 31.68 1.60
10 -102.29 31.74 1.60
18 -103.41 30.21 1.80
22 -105.68 33.33 10.0 6.2 3.20
6 -105.09 31.95 2.40
7 -102.32 31.24 1.70
15 -103.56 30.11 2.00
21 -103.12 32.31 1.40
25 -104.62 30.60 1.90
23 -102.64 32.11 1.60
30 -102.33 31.36 1.30
22 -102.21 33.34 1.60
30 -102.32 31.38 1.40
30 -102.32 31.34 1.50
30 -102.30 31.42 1.30
24 -102.36 31.43 2.00
24 -100.80 32.39 2.70
1 -102.45 31.77 1.40
4 -102.38 31.48 1.30
1 -104.09 34.51 1.80

19 -104.21 35.00 5.0 3.1 3.30
14 -103.35 30.28 5.70
18 -102.27 31.44 1.90
18 -105.34 31.10 1.60
21 -103.35 30.30 10.0 6.2 2.90
11 -105.20 32.71 2.40
15 -102.42 31.40 1.80
27 -102.34 31.34 2.30
30 -105.21 32.71 2.10
11 -105.06 30.87 1.80
17 -104.94 31.15 1.40
1 -105.27 33.14 1.30
2 -103.36 30.31 1.80
12 -103.07 30.79 1.90
14 -102.96 30.41 1.50
19 -104.84 32.05 2.00
25 -103.42 30.35 2.20
12 -103.35 30.30 10.0 6.2 3.60
3 -104.90 31.93 1.50
4 -104.90 31.93 1.40

M
M
M
un
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
un
M
M
M
un
M
M
M
M
M
M
M
M
M
M
M
M

ML
M
M

(kin)

115.6
106.8
249.5
261.9
196.3
151.0
261.9

14.1
250.5

55.0
138.6
129.0
137.3
141.5

135.1
131.1
214.3

94.7
125.0
248.7
303.1
240.7
134.5
259.8
238.5
200.4
131.1
140.1
200.9
255.5
226.0
218.9
237.2
183.1
225.3
170.4
233.6
238.5
180.1
180.1

(mi)

71.8 NMTR
66.4 NMTR

155.0 NMTR
162.8 ANSS
122.0 NMTR
93.8 NMTR

162.8 NMTR
8.8 NMTR

155.7 NMTR
34.2 NMTR
86.2 NMTR
80.2 NMTR
85.3 NMTR
87.9 NMTR

84.0 NMTR
81.4 NMTR

133.2 NMTR
58.8 NMTR
77.6 NMTR

154.6 NMTR
188.4 ANSS
149.5 UTIG

83.6 NMTR
161.4 NMTR
148.2 ANSS
124.5 NMTR
81.5 NMTR
87.0 NMTR

124.8 NMTR
158.8 NMTR
140.4 NMTR
136.0 NMTR
147.4 NMTR
113.8 NMTR
140.0 NMTR
105.9 NMTR
145.2 NMTR
148.2 ANSS
111.9 NMTR
111.9 NMTR
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3.2 Site Description

Table 3.2-20 Location of Recorded Earthquakes Within a 322 km (200 mi) Radius of the NEF
Site

NEF Site
Coordinates

Longitude Latitude
-103.0820 32.4360

Year Month Day Longitude Latitude Focal Depth' MAG2 MAG Epicentral Data
Type 3 Distance Sources 4

1995
1996
1998
1999
1999
1999
1999
1999
2000
2000
2001
2001
2002
2002
2003
Notes:

12
3
4
3
3
3
5
8
2
2
6
11
9
9
6

(W) (N) (km)
4 -104.90 31.93
15 -105.69 33.59 10.0
15 -103.30 30.19 10.0
1 -104.66 32.57 1.0

14 -104.63 32.59 1.0
17 -104.67 32.58 1.0
30 -104.66 32.58 10.0
9 -104.59 32.57 5.0
2 -104.63 32.58 5.0

26 -103.61 30.24 5.0
2 -103.14 32.33 5.0

22 -102.63 31.79 5.0
17 -104.63 32.58 10.0
17 -104.63 32.58 10.0
21 -104.51 32.67 5.0

(mi) (km) (mi)

6.2
6.2
0.6
0.6
0.6
6.2
3.1
3.1
3.1
3.1
3.1
6.2
6.2
3.1

1.30 M
2.90 ML
3.60 ML
2.90 ML
4.00 ML
3.50 Mc
3.90 ML
2.90 Mc
2.70 ML
2.80 ML
3.30 ML
3.10 ML
3.50 ML
3.30 ML
3.60 ML

180.1
274.6
250.4
148.1
145.9
149.7
148.9
142.0
145.7
248.6

12.6
83.7

145.8
145.8
135.5

111.9 NMTR
170.6 ANSS
155.6 ANSS

92.0 ANSS
90.7 ANSS
93.0 ANSS
92.5 ANSS
88.3 ANSS
90.5 ANSS

154.5 ANSS
7.8 ANSS

52.0 ANSS
90.6 ANSS
90.6 ANSS
84.2 ANSS

Focal depth information only available for events reported in ANSS Catalog
2 MAG - Magnitude
3 MAG Type

M - Moment Magnitude
mb - Body - wave Magnitude
un - Unspecified Magnitude
ML - Local Magnitude
Mc - Coda - wave Magnitude

4 Data Sources

UTIG - University of Texas Institute for Geophysics
NMTH - New Mexico Tech Historical Catalog
NMTR - New Mexico Tech Regional Catalog, Exclusive of Socorro NM Events
ANSS - Advanced National Seismic System
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3.2 Site Description

Table 3.2-20 Location of Recorded Earthquakes Within a 322 km (200 mi) Radius of the NEF
Site

NEF Site Longitude Latitude
Coordinates -103.0820 32.4360

Year Month Day Longitude Latitude Focal Depth1 MAG 2 MAG Epicentral Data
Type 3 Distance Sources 4

1931 8
1949 5
1955 1
1962 3
1963 12
1964 11
1964 11
1965 2
1965 8
1966 8
1966 11
1971 7
1971 7
1971 9
1972 7
1973 8
1973 8
1974 11
1974 12
1975 2
1975 8
1975 12
1976 1
1976 1
1976 8
1976 9
1977 4
1977 6
1977 7
1977 11
1978 3
1978 3
1978 6
1978 6
1978 6
1982 1
1982 11
1983 9
1984 5
1984 9

(W) (N) (km) (mi) (km)
16 -104.60 30.70 6.00 M 240.3
23 -105.20 34.60 4.50 M 310.0
27 -104.50 30.60 3.30 M 244.0
6 -104.80 31.20 3.50 M 212.3
19 -104.27 34.82 3.40 M 287.0
8 -103.10 31.90 3.00 M 59.5

21 -103.10 31.90 3.10 M 59.5
3 -103.10 31.90 3.30 M 59.5

30 -103.00 31.90 3.50 M 60.0
14 -103.00 31.90 3.40 M 60.0
26 -105.44 30.95 3.50 M 277.5
30 -103.00 31.72 10.0 6.2 3.00 mb 79.9
31 -103.06 31.70 10.0 6.2 3.40 mb 81.4
24 -103.20 31.60 3.20 M 93.5
26 -104.01 32.57 3.10 M 88.3
2 -105.56 31.04 3.60 M 280.7
4 -103.22 35.11 3.00 M 296.6

28 -104.14 32.31 5.0 3.1 3.90 mb 100.4
30 -103.10 30.90 3.70 M 170.5
2 -103.19 35.05 3.00 M 290.7
1 -104.00 31.40 3.00 M 143.9

12 -102.31 31.61 3.00 M 117.5
19 -103.09 31.90 3.50 M 59.5
25 -103.08 31.90 2.0 1.2 3.90 un 59.3
5 -103.00 31.60 3.00 M 93.1
17 -102.50 31.40 3.10 M 127.4
26 -103.08 31.90 4.0 2.5 3.30 un 59.3
7 -100.75 33.06 5.0 3.1 4.00 un 228.5

22 -102.70 31.80 3.00 M 79.2
28 -100.84 32.95 5.0 3.1 3.50 un 217.4
2 -102.38 31.58 3.30 M 115.4
2 -102.56 31.55 3.50 M 109.9
16 -100.80 33.00 3.40 M 222.1
16 -100.77 33.03 10.0 6.2 5.30 un 226.1
29 -102.42 31.08 3.20 M 163.1
4 -102.49 31.18 5.0 3.1 3.90 un 149.9

28 -100.84 33.00 5.0 3.1 3.30 un 218.4
15 -104.43 34.92 3.10 M 302.6
21 -102.23 35.07 5.0 3.1 3.10 un 302.5
11 -100.70 31.99 5.0 3.1 3.20 un 229.4

(mi)

149.3
192.6
151.6
131.9
178.3
37.0
37.0
37.0
37.3
37.3

172.4
49.6
50.6
58.1
54.9

174.5
184.3
62.4
106.0
180.6
89.4
73.0
37.0
36.8
57.9
79.2
36.8
142.0
49.2
135.1
71.7
68.3
138.0
140.5
101.4
93.2
135.7
188.1
188.0
142.5

UTIG
NMTH
UTIG
UTIG

NMTR
UTIG
UTIG
UTIG
UTIG
UTIG
NMTR
ANSS
ANSS
UTIG
NMTR
NMTR
NMTR
ANSS
UTIG
NMTR
UTIG

NMTR
UTIG

ANSS
UTIG
UTIG

ANSS
ANSS
UTIG
ANSS
NMTR
UTIG
UTIG
ANSS
NMTR
ANSS
ANSS
NMTR
ANSS
ANSS
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3.2 Site Description

Table 3.2-20 Location of Recorded Earthquakes Within a 322 krn (200 mi) Radius of the NEF
Site

NEF Site Longitude Latitude
Coordinates -103.0820 32.4360

Year Month Day Longitude Latitude Focal Depth1 MAG 2 MAG Epicentral Data
Type 3  Distance Sources4

(W) (N) (km) (mi) (km) (mi)

1984 9
1986 1
1990 8
1992 1
1992 8
1993 12
1995 3
1995 4
1995 11
1998 4
1999 3
1999 3
1999 5
2001 6
2001 11
2002 9
2002 9
2003 6
Notes:

19 -100.69 32.03 5.0 3.1 3.00
30 -100.69 32.07 5.0 3.1 3.30
3 -100.69 32.21 3.40
2 -103.19 32.30 5.00

26 -102.71 32.17 5.0 3.1 3.00
22 -105.68 33.33 10.0 6.2 3.20
19 -104.21 35.00 5.0 3.1 3.30
14 -103.35 30.28 5.70
12 -103.35 30.30 10.0 6.2 3.60
15 -103.30 30.19 10.0 6.2 3.60
14 -104.63 32.59 1.0 0.6 4.00
17 -104.67 32.58 1.0 0.6 3.50
30 -104.66 32.58 10.0 6.2 3.90
2 -103.14 32.33 5.0 3.1 3.30

22 -102.63 31.79 5.0 3.1 3.10
17 -104.63 32.58 10.0 6.2 3.50
17 -104.63 32.58 10.0 6.2 3.30
21 -104.51 32.67 5.0 3.1 3.60

un
un
M
M
un
un
un
M

ML
ML
ML
Mc
ML
ML
ML
ML
ML
ML

229.3 142.5
228.0 141.7
225.6 140.2
17.8 11.0
45.6 28.4
261.9 162.8
303.1 188.4
240.7 149.5
238.5 148.2
250.4 155.6
145.9 90.7
149.7 93.0
148.9 92.5
12.6 7.8
83.7 52.0
145.8 90.6
145.8 90.6
135.5 84.2

ANSS
ANSS
NMTR
NMTR
ANSS
ANSS
ANSS
UTIG
ANSS
ANSS
ANSS
ANSS
ANSS
ANSS
ANSS
ANSS
ANSS
ANSS

Focal depth information only available for events reported in ANSS Catalog

3 MAG - Magnitude
3 MAG Type

M - Moment Magnitude
mb - Body - wave Magnitude
un - Unspecified Magnitude
ML - Local Magnitude
Mc - Coda - wave Magnitude

4 Data Sources
UTIG - University of Texas Institute for Geophysics
NMTH - New Mexico Tech Historical Catalog
NMTR - New Mexico Tech Regional Catalog, Exclusive of Socorro NM Events
ANSS - Advanced National Seismic System
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3.2 Site Description

Table 3.2-22 Earthquake Data Sources for New Mexico and West Texas

Number of events
Data Source Time Span in 322 km (200 mi)

Radius

New Mexico Tech, Regional Catalog 1962 - 1995 504

New Mexico Tech, Historical Catalog 1869- 1992 2

University of Texas Institute of Geophysics 1931 -1998 42

Advanced National Seismic System 1962 - 2003 64
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3.2 Site Description

Table 3.2-23 Modified Mercalli Intensity Scale

Intensity Value Description

I Not felt except by a very few under especially favorable circumstances.

II Felt only by a few persons at rest, especially on upper floors of buildings. Delicately
suspended objects may swing.

III Felt quite noticeably indoors, especially on upper floors of buildings, but many people do
not recognize it as an earthquake. Standing automobiles may rock slightly. Vibration like
passing of truck.

IV During the day felt indoors by many, outdoors by few. At night some awakened. Dishes,
windows, doors disturbed; walls make creaking sound. Sensation like heavy truck
striking building. Standing automobiles rocked noticeably.

V Felt by nearly everyone, many awakened. Some dishes, windows, and so on broken;
cracked plaster in a few places; unstable objects overturned. Disturbances of trees,
poles, and other tall objects sometimes noticed. Pendulum clocks may stop.

VI Felt by all, many frightened and run outdoors. Some heavy furniture moved; a few
instances of fallen plaster and damaged chimneys. Damage slight.

VII Everybody runs outdoors. Damage negligible in buildings of good design and
construction; slight to moderate in well-built ordinary structures; considerable in poorly
built or badly designed structures; some chimneys broken. Noticed by persons driving
cars.

VIII Damage slight in specially designed structures; considerable in ordinary substantial
buildings, with partial collapse; great in poorly built structures. Panel walls thrown out of
frame structures. Fall of chimneys, factory stacks, columns, monuments, walls. Heavy
furniture overturned. Sand and mud ejected in small amounts. Changes in well water.
Persons driving cars disturbed.

IX Damage considerable in specially designed structures; well-designed frame structures
thrown out of plumb; great in substantial buildings, with partial collapse. Buildings shifted
off foundations. Ground cracked conspicuously. Underground pipes broken.

X Some well-built wooden structures destroyed; most masonry and frame structures
destroyed with foundations; ground badly cracked. Rails bent. Landslides considerable
from river banks and steep slopes. Shifted sand and mud. Water splashed, slopped over
banks.

Xl Few, if any (masonry) structures remain standing. Bridges destroyed. Broad fissures in
ground. Underground pipelines completely out of service. Earth slumps and land slips in
soft ground. Rails bent greatly.

XII Damage total. Waves seen on ground surface. Lines of sight and level distorted.
Objects thrown in the air.
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3.2 Site Description

Table 3.2-24 Comparison of Parameters for the January 2, 1992 Eunice,
New Mexico Earthquake

Year Month Day Longitude Latitude Magnitude Data

Source1

1992 1 2 -103.1863 32.3025 5.0 NMTR

1992 1 2 -102.97 32.36 4.6 UTIG

1992 1 2 -103.2 32.3 5.0 NMTH

1992 1 2 -103.101 32.336 5.0 ANSS
1Data Sources:
UTIG University of Texas Institute for Geophysics
NMTH New Mexico Tech Historical Catalog
ANSS Advanced National Seismic System
NMTR New Mexico Tech Regional Catalog, exclusive of Socorro New Mexico events
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3.2 Site Description

Table 3.2-25 Earthquake Recurrence Models for the NEF Site Region

Earthquake Recurrence Models

Area Ratelyr Return Period
Zone (kmi) a-value b-value Beta M > = 5.0 M > = 5.0

200 Mile Radius 253,502 best fit 2.15 -0.74 -1.704 0.0282 35
fixed b, -0.9 2.80 -0.90 -2.072 0.0200 50

Region 1 - 100 Mile Radius 78,758 best fit 2.25 -0.89 -2.049 0.0063 158
fixed b, -0.9 2.40 -0.90 -2.072 0.0079 126

Central Basin 15,065 best fit 1.98 -0.86 -1.980 0.0048 209
Earthquake Cluster fixed b, -0.9 2.20 -0.90 -2.072 0.0050 200
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3.2 Site Description

Table 3.2-26 Earthquake Recurrence Models for the Central Basin Platform (CBP)in the Waste Isolation Pilot Project (WIPP)
Safety Analysis Report (SAR)

WIPP SAR Earthquake Recurrence Models

Area Rate/yr Return Period
Zone (km 2) a-value b-value Beta M > = 5.0 M > = 5.0

WIPP SAR
Background 10,000 M uncorrected 1.439 -1.000 2.303 0.0003 3639
Background 10,000 M corrected 1.939 -1.000 2.303 0.0009 1151

Rio Grande Rift 110,000 M uncorrected 2.560 -1.000 2.303 0.0036 275
Rio Grande Rift 110,000 M corrected 3.060 -1.000 2.303 0.0115 87

Basin & Range Subregion 640,000 M uncorrected 2.750 -1.000 2.303 0.0056 178
Basin & Range Subregion 640,000 M corrected 3.250 -1.000 2.303 0.0178 56

WIPP Central Basin Platform 7,500 M uncorrected 2.740 -0.900 2.072 0.0174 58
WIPP Central Basin Platform 7,500 M corrected 3.190 -0.900 2.072 0.0490 20
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3.2 Site Description

Table 3.2-27 Attenuation Model Formulas and Coefficients

Ground Motion
Model Parameter cl c2  c 3  C4

(y)
EPRI NP-6074 psrv (1 Hz) -7.95 2.14 -1.00 -0.0018

Hard Rock Site Condition psrv (2.5 Hz) -3.82 1.49 -1.00 -0.0024

Gin(y) =0.5 psrv (5 Hz) -2.11 1.20 -1.00 -0.0031
psrv (10 Hz) -1.55 1.05 -1.00 -0.0039

psrv (25 Hz) -1.63 0.98 -1.00 -0.0053

PGA 2.55 1.00 -1.00 -0.0046

Equation: In(y) = cl + C2mLg + c31n(R) + c4R

Nuttli, 1986 psrv (1 Hz)l 0.29 1.15 -0.83 -0.0028

Firm Rock Site Condition psrv (2.5 Hz)t -0.62 1.15 -0.83 -0.0028

aTn(y) = 0.5 psrv (5 Hz)t -1.32 1.15 -0.83 -0.0028
psrv (10 Hz)t -2.13 1.15 -0.83 -0.0028

psrv (25 Hz)t -3.53 1.15 -0.83 -0.0028

PGA 1.38 1.15 -0.83 -0.0028

t For a given mLg and R, In(y) is the smaller of:
Equations: C1 + C2mLg + c 31nR + c4R

and, -8.3 + 2 .3mLg - 0.831n(R) - O.0012R

Cl C2  C3  C4 CF C6  C7

Toro, 1997 Sa (0.5 Hz) -0.74 1.86 -0.31 0.92 0.46 0.0017 6.9

Midcontinent, Sa (1 Hz) 0.09 1.42 -0.20 0.90 0.49 0.0023 6.8

Moment magnitude scaling Sa (2.5 Hz) 1.07 1.05 -0.10 0.93 0.56 0.0033 7.1

Sa (5 Hz) 1.73 0.84 0 0.98 0.66 0.0042 7.5

Sa (10 Hz) 2.37 0.81 0 1.10 1.02 0.0040 8.3

Sa (25 Hz) 3.68 0.80 0 1.46 1.77 0.0013 10.5

Sa (35 Hz) 4.00 0.79 0 1.57 1.83 0.0008 11.1

PGA 2.20 0.81 0 1.27 1.16 0.0021 9.3

Equations: In(y) = c1 + c2(M-6) + c3(M-6)2 
- c4 1n(RM) -

(CS-c 4)max[ln(RM/100),O] - C6 RM + EU + Sr

RM = (R2 + c 7
2)11

2

Note: psrv = pseudo relative velocity at given frequency
PGA = peak ground acceleration
Sa = Spectral acceleration at given frequency
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3.2 Site Description

Table 3.2-28 Seismic Hazard Results at NEF Site From Rio Grande Rift Seismic Source
Zones

cmls 2  (g) WIPP WIPP WIPP M corr WIPP M corr
Basin and Range Rio Grande Rift Basin and Range Rio Grande Rift

peak ground accel. Annual probability of PGA being exceeded

4.94 0.005 4.45E-03 2.78E-03

9.81 0.010 2.29E-03 1.35E-03 7.26E-03 4.31E-03

49.01 0.050 4.84E-05 2.42E-05 1.54E-04 7.74E-05

73.55 0.075 1.08E-05 5.09E-06 3.44E-05 1.63E-05

98.10 0.100 3.13E-06 1.39E-06 9.95E-06 4.46E-06

122.61 0.125 1.06E-06 4.52E-07 3.38E-06 1.45E-06

147.08 0.150 4.05E-07 1.65E-07 1.29E-06 5.28E-07

196.17 0.200 7.41E-08 2.81E-08 2.36E-07 8.98E-08

245.18 0.250 1.70E-08 6.08E-09 5.40E-08 1.94E-08

294.12 0.300 4.59E-09 1.56E-09 1.46E-08 4.98E-09

392.29 0.400 4.68E-10 1.46E-10 1.49E-09 4.67E-10

490.29 0.500 6.61E-11 1.92E-11 2.10E-10 6.14E-11
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3.2 Site Description

Table 3.2-29 Seismic Hazard Results at NEF Site From Local Source Zones

PGA B100B9W B1OOBFW B200B9W B200BFW Bk53B9W Bk53BFW B260B9W B260BFW Bk53B9T Bk53BFT B260B9T B260BFT Weighted

(g) Mx=6.0 Mx=6.0 Mx=6.5 Mx=6.5 Mx=5.25 Mx=5.25 Mx=6.0 Mx=6.0 Mx=5.25 Mx=5.25 Mx-=6.0 Mx=6.0 Average

Annual Probability of PGA Being Exceeded

0.010 8.09E-03 7.21 E-03 1.32E-02 1.91 E-02 7.66E-03 6.83E-03 1.26E-02 1.81E-02 4.97E-03 4.45E-03 4.72E-03 6.87E-03 8.88E-03

0.050 1.69E-03 1.54E-03 1.27E-03 1.99E-03 1.09E-03 9.93E-04 9.74E-04 1.45E-03 5.65E-04 5.15E-04 4.18E-04 6.17E-04 1.01 E-03

0.075 8.30E-04 7.60E-04 5.61E-04 8.88E-04 4.99E-04 4.55E-04 4.20E-04 6.26E-04 2.67E-04 2.43E-04 2.00E-04 2.97E-04 4,62E-04

0.100 4.75E-04 4.36E-04 3.07E-04 4.87E-04 2.69E-04 2.46E-04 2.26E-04 3.38E-04 1.43E-04 1.31E-04 1.13E-04 1.68E-04 2,53E-04

0.125 2.97E-04 2.74E-04 1.88E-04 3.01 E-04 1.58E-04 1.45E-04 1.37E-04 2.05E-04 8.21 E-05 7.50E-05 6.97E-05 1.04E-04 1,52E-04

0.150 1.97E-04 1.82E-04 1.25E-04 2.00E-04 9.81 E-05 8.97E-05 8.89E-05 1.34E-04 4.91 E-05 4.49E-05 4.55E-05 6.85E-05 9.76E-05

0.200 9.59E-05 8.88E-05 6.25E-05 1.02E-04 4.12E-05 3.77E-05 4.25E-05 6.45E-05 1.90E-05 1.73E-05 2.15E-05 3.26E-05 4,44E-05

0.250 5.12E-05 4.75E-05 3.51 E-05 5.77E-05 1.87E-05 1.71 E-05 2.26E-05 3.45E-05 7.89E-06 7.21 E-06 1. 11 E-05 1.70E-05 2.21 E-05

0.300 2.91E-05 2.70E-05 2.12E-05 3.53E-05 8.93E-06 8.17E-06 1.28E-05 1.98E-05 3.44E-06 3.15E-06 6.04E-06 9.38E-06 1,17E-05

0.400 1.06E-05 9.84E-06 8.85E-06 1.51 E-05 2.23E-06 2.04E-06 4.66E-06 7.29E-06 7.00E-07 6.39E-07 2.02E-06 3.20E-06 3,64E-06

0.500 4.32E-06 4.03E-06 4.20E-06 7.32E-06 5.87E-07 5.35E-07 1.89E-06 3.OOE-06 1.40E-07 1.27E-07 7.53E-07 1.21 E-06 1.23E-06

Notes:

PGA = Peak horizontal ground acceleration in firm rock
W = WIPP attenuation model; T = Toro et al. (1997) approx. model

Mx = Maximum magnitude
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3.2 Site Description

Table 3.2-30 Peak Acceleration Seismic Hazard Summary for the NEF Site

Seismic Source 250 - year earthquake 475 - year earthquake
PGA as % g PGA as % g

Local seismic zones 2.4% 3.6%

Max. for Rio Grande Rift 1.0% 1.8%

Table 3.2-31 Deleted
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3.2 Site Description

Table 3.2-32 Horizontal Response Spectrum for 10,000-Year and Design
Basis Earthquakes

Soil Class C, 5% Damping

10,000-Year Earthquake Design Basis Earthquake

Period

sec

0.01

0.02

0.04

0.05

0.08

0.10

0.20

0.40

0.50

1.00

2.00

psrv

cm/sec

0.236

0.472

1.418

1.975

3.935

5.480

10.804

10.804

10.773

10.773

5.308

Sa

g

0.151

0.151

0.227

0.253

0.315

0.351

0.346

0.173

0.138

0.069

0.017

SD

mm

0.004

0.015

0.090

0.157

0.501

0.872

3.439

6.878

8.573

17.146

16.897

psrv

cm/sec

0.252

0.503

1.418

1.975

4.027

5.828

13.181

22.945

24.675

18.499

13.615

Sa

g
0.161

0.161

0.227

0.253

0.322

0.373

0.422

0.367

0.226

0.039

0.022

SD

mm

0.00400

0.01601

0.09025

0.15717

0.51272

0.92761

4.19551

14.60725

27.46285

89.21916

86.67338

Soil Class C, 10% Damping

Period

sec

0.010

0.020

0.040

0.050

0.080

0.100

0.200

0.400

0.500

1.000

2.000

10,000-Year Earthquake

psrv Sa SD

cm/sec g mm

0.236 0.151 0.004

0.472 0.151 0.015

1.130 0.181 0.072

1.577 0.202 0.125

3.148 0.252 0.401

4.372 0.280 0.696

8.618 0.276 2.743

8.618 0.138 5.487

8.665 0.111 6.896

8.119 0.052 12.921

4.684 0.015 14.909

Design

psrv

cm/sec

0.252

0.503

1.163

1.621

3.251

4.528

9.842

19.758

19.708

17.455

15.518

Basis Earthquake

Sa SD

g mm

0.161 0.044

0.161 0.016

0.186 0.074

0.208 0.129

0.260 0.414

0.290 0.721

0.315 3.133

0.253 15.723

0.211 18.782

0.056 55.562

0.033 74.844

psrv - pseudo relative velocity
Sa = spectral acceleration
SD = spectral displacement
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3.2 Site Description

Table 3.2-33 Vertical Response Spectrum for 10,000-Year and Design
Basis Earthquakes

Soil Class C, 5% Damping
10,000-Year Earthquake Design Basis Earthquake

Period psrv Sa SD psrv Sa SD

sec cm/sec g mm cm/sec g mm

0.01 0.157 0.101 0.003 0.168 0.107 0.003

0.02 0.314 0.101 0.001 0.335 0.107 0.011

0.04 0.945 0.151 0.060 0.945 0.151 0.060

0.05 1.317 0.169 0.105 1.317 0.169 0.105

0.08 2.623 0.210 0.334 2.685 0.215 0.342

0.10 3.653 0.234 0.581 3.886 0.249 0.618

0.20 7.203 0.231 2.293 8.787 0.281 2.797

0.40 7.203 0.115 4.585 15.297 0.245 9.738

0.50 7.182 0.092 5.715 16.450 0.151 18.309

1.00 7.182 0.046 11.431 12.333 0.026 59.479

2.00 3.539 0.011 11.265 9.076 0.015 57.782

. Soil Class C, 10% Damping

10,000-Year Earthquake Design Basis Earthquake

Period psrv Sa SD psrv Sa SD

sec cm/sec g mm cm/sec g mm

0.010 0.157 0.101 0.003 0.168 0.107 0.003

0.020 0.314 0.101 0.010 0.335 0.107 0.011

0.040 0.754 0.121 0.048 0.775 0.124 0.049

0.050 1.051 0.135 0.084 1.081 0.138 0.086

0.080 2.098 0.168 0.267 2.168 0.174 0.276

0.100 2.914 0.187 0.464 3.019 0.193 0.480

0.200 5.746 0.184 1.829 6.562 0.210 2.089

0.400 5.746 0.092 3.658 13.172 0.169 10.482

0.500 5.777 0.074 4.597 13.139 0.141 12.521

1.000 5.413 0.035 8.614 11.637 0.037 37.042

2.000 3.123 0.010 9.940 10.346 0.022 49.896

psrv - pseudo relative velocity
Sa = spectral acceleration
SD = spectral displacement
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3.2 Site Description
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3.2 Site Description
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3.2 Site.Description
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3.2 Site Description

3.2 Site Description

1996-2000 FLASH DENSITY MAP

*11ý AVERAGE UGHTNING FLASH DENSITY(MW8, 2003)

Figure 3.2-4 Average Lightning Flash Density
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3.2 Site Description
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3.2 Site Description
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3.2 Site Description
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Figure 3.2-6 Water and Oil Wells in the Vicinity of the NEF Site
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3.2 Site Description

Fe rMian. Basin. aeologic Profile
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Figure 3.2-7 Permian Basin Geologic Structures and Profile
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3.2 Site Description
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3.2 Site Description

LEGEND
j ALWIL , Partly indurated zone of calcium carbonate accumu.

lsion forined in upper layers of surflaial deposit; 2 to t0 ft thick,
commonly ot-rarn by wnidblown s.n#. tuch caiiche shown mm the map consists
of toub. sWebby surfc layers underlain by calcturm carbonate nodules that grade
downward to fibers and vemlets. Especially welt daveloped in Basin and
Range and Great Plains parts of the stare Thick caliches (locally >20 ft) assoo-
atd with undissacted High Plains surfaces of the Great Plains commonly comprise
an upper sequence of several rchonate-cemented zones t nelayere vwith reddish
loamy pAteosol horizons over a basal caprock zone developed on oDa/ala (To)
sediments. Forms on various types of parent tormations, indicated by sliubscripts,
The ostensive ca/iche along Rio Salado northwest of Socorro is Partly a travertne
deposit. hiere burier by sand, the cahche is identified by subscript ca A distinct
five unit; boundares ari well defined where the caliche fonrm rinrock and approx
rtate where exposed in deflation hollows, Where thick and werll indurated, caliche
Is quarried for road metal and other aggregate, subjct to minrmal erosion- 1 LO~OIPLAIN AND) (((ANNFL DEPOSITS ALONG G(ANERAI .'Y

DRY ARROYOS AND WASHIS - includes deposots along some
perennial mountain streams. Extent exaggerated to emphasime drainage patterns
Sandier than all, gradients 5 to If5 peent. Arroyos l0 ft deep common. Surface
flat where deposit was formed by stream overflowing its banks; hummocky where
built of coalescing fans at mouths of tributaries that crowd the main stream
against its far bank, or V-shaped where alluvium grades laterally into fan sand
washed from adjoining hillsides. Ephemeral perched water tables under sorm
deposits. Wdth of deposits represented has been exaggerated but total area
probably about right because sinel deposits had to be omitted
LE ] SAND IFACIFS Sandy alluvium with subordinate amounts of

fine gravel, silt, and clay. Forms at east four kinds of ground: 1) On
short, steep fans sloping from the mountains of granitic or gneissic rock (e.g.,
parts of the Florida Mountains), this facies may form a sniooth sandy layer ,i few
feet thick covering gravel below, slopes 5 to 20 percent, washes I to 10 ft
deep may expose underlying gravel. 2) On other short fans, sand facles mflay forml
arcuate belt at toe of fan with slopes averaging 10 percent, commonly reworked
into coppice dunes 3 to 7 ft high (sm). 3) Other belts of smooth sandy ground
commonly slope 5 percent or les and consist of sand mounds ap•roixmarely I ft
high over caliche Us). 4) Gypsiferous sand (s3), especially In the Jornado del
Muerto, Tularosa Valley and east side of the Pecos Valley. Sand facies absent on
the broad Las Palornas surface. Thin fan sand covering pediments is denoted by fs
over si&Jbsrit that identifies underlying formation. Boundary with residual send.
fan gravel, and fen silt is approximate

1DO[ERATILY I(hICK SAND ON (ALI(HII ON O(t LIALA
i-ORMA lION Sand I to 3 ft thick. Surface layers nurcalcar

eOUs over reddish loam. Local sand mounds. Ground favored for farming Bound.
aries epprofi mte

I HICK SAND ON ( ALK11(L ON (.AI-I AL A IORMA IION
Sand 3 to 5 ft thick Local moundsý Brownish rem, fne sandy

loam over reddish-brown, sandy clay loam; noncalcareous to depths of
3 ft calcareous subsoil contains tilaments of lume carbonate. Where farmed,
ground is subject to wind erosion. Boundaries approximate

LOOSE SAND IN MOUNDS Copnpie dunes, cunimonly
3 to 7 ft high and 25 to 50 ft ,i deameter; generally elongated

t but a local exception lies east of Columbus where elongation it
south of east Age is Holocene. Boundaries fairty accurate

SANDV I AKL OR II AYA Dt"SIIS Gypsiferous deposits

OI IR 4I. P DR(X'K Coielurvwu or other cover amounts to less
than half the area. Only extensIve areas are shown; age and rock

typ keyed -y ysybol to State geologic map (e.g., Kd. Cretaceous Dakota Sand.
Ilole, As. Triassic Santa Rosa Sandstone). Many small areas omitted, indicated
hbsundaries are atproximati. x T, tmaa

REFERENCE: (NMIMT, 1977)

10 0 16
000"W-GETERS
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Figure 3.2-9 Surficial Geologic Map of the NEF Site Area
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3.2 Site Description.3
F,

II

SoIL CLA.SSIFICATION
AND REMARKS

'"MI WV NY $ N. I IFOR EOI 1OLAIZATION OF
SYb;AL,- AND A.0PL'IAMlNS AF1IO0l.,

L

N
0

V

(h

SAMPLES
N _-NC~tfT

0 ,V
A FINESUi

cri)

-3-.

- 0 -

I
.W 60 70 to. 40 ICO

OMI9 FINEJ ROOTS - SOU!"4
i f i 4 . . .. i ¸

MI-3 lWI' SAND

-1410.4-

-34 $i4~ S N1,

U V .jNSC, AKW RE D..1) R V, 1 'I iID M-FD-1UsiIZy I1Nt~ xwiu $CIJAND~ WMI CLASTS OF
CEMIFrFW SAN

VEnIRY DlI.-, -1-R~- 3.403,4

I15-I0-37

NI

4,SAND

i-ID-i I III.~o

Fl.

4-

-1300.4-

- 4

RUNDED fLION96AY MS

si-vTs =
. 5

IlOIIININ ItP.J4INATI!ZI OfI5 aI I~N) jAN13 I)ANI~ RIi1KX30~Y. 111011 l-lAS1lL~Ity ~ 4~ F
III 11 311 411 54 63330 V 0 to 1x 3

REMARKS ,-.NOAIl) P-NVTRATitA N RKSI.MhANCIlnTr1,
NRRI~MI-8I USING A SAI'FLY HAM1IAMi NO.RI~iiOo WA3ll•RK ,FCODUNtL'R$D AT TIN., OF
EXPLORATION. BACK F•LLED ON "9.SOJ

PRO.I V.CI* NEF - Lco County, New Mexico

'R .. tD: "Cp -bc, - O BORING NO.; B-I

Figure 3.2-10 Soil Test Boring Record B-1

ISA Summary Page 3.2-91
ISA Summary - Rev 18

Revision 18
Page 173 of 826
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3.2 Site Descriptionr -i -, ----
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Figure 3.2-17 Tectonic Subdivisions of the Permian Basin

ISA Summary Page 3.2-99 Revision 18
ISA Summary - Rev 18 Page 181 of 826



3.2 Site Description

* NEF SITE

MAGNITUDE

0 21 -$.Q

C) 4.1 -t..*

O 5.0 -

NORTH

1 100

0 510 10

200 .300 400
!5MWNN~gKM

150 200
MILES

ý -Vi?' ý11L)%GTOFýXLRFW
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Figure 3.2-22 Seismic Source Areas for Earthquake Frequency Statistical Analyses
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Figure 3.2-28 Seismic Hazard at the NEF Site From Rio Grande Rift Seismic Sources
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Figure 3.2-29 Seismic Hazard at the NEF Site From Local Seismic Source Zones
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Figure 3.2-31 Horizontal Response Spectra for the 10,000-Year Earthquake Bedrock and Soil Class C for the NEF Site

ISA Summary Page 3.2-113 Revision 18
ISA Summary - Rev 18 Page 195 of 826



3.2 Site Description

100

-1000Ya

0,01 0.1 1

Period (Sec)

Figure 3.2-32 Horizontal Response Spectra Variable Earthquake Periodicity Soil Class C, 5% Damping
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Figure 3.2-32a Horizontal and Vertical Response Spectra for Design Basis Earthquake, Soil Class C, 5% Damping
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Figure 3.2-33 Quaternary Faults in New Mexico
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Figure 3.2-34 Quaternary Faults in Texas
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Figure 3.2-35 Quaternary Faults within 322 km (200 mi) of NEF Site
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Figure 3.2-36 Locations of Nearest Faults to the NEF Site
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