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DEFINITIONS

Absorbed dose means the energy imparted by ionizing radiation per unit mass of irradiated
material. The units of absorbed dose are the rad and the gray (Gy).

Active engineered control (AEC) means a device that uses active sensors, electrical components,
or moving parts to maintain safe process conditions %without any required human action.

Acute means a single radiation dose or chemical exposure event or multiple radiation dose or
chemical exposure events occurring within a short time (24 hours or less).

Airborne Rcklase Rate (ARR) means the fraction of the total available material being suspended
in air available for transport from a continuous mechanism. The ARR is expressed as the
fraction of the total available material being suspended per unit time.

Airborne Release Fraction (ARF) means the fraction of impacted material that becomes
suspended in air available for transport following a specific set of physical stresses.

Available and reliable to perform their function when needed means that, based on the
analyzed, credible conditions in the integrated safety analysis, items relied on for safety will
perform their intended safety function when needed, and management measures %will be
implemented that ensure compliance with the performance requirements of 10 CFR 70.61,
considering factors such as necessary maintenance, operating limits, common-cause failures, and
the likelihood and consequences of failure or degradation of the items and measures.

OM iperalhe enc.t ormance
iyiteriaw-§fve6irf6d5ill'dOmtl^R-0.'6l1rot6 1o9n ss'pre&ds inncnt tn -f8ilit'y

.app*ica -..-ble oadljdhe cdii

nterrnwdiatelcons gurat iong f'g 'asemb w~ehls 9pidio etbi~aOeie

?rofctioin'evelope _______typ onatural'phenomena events

Committed dose equivalent (HTo5o) means the dose equivalent to organs or tissues of reference
(T) that will be received from an intake of radioactive material by an individual during the 50-
year period following the intake.

Committed effective dose equivalent (Hu.o) is the sum of the products of the weighting factors
applicable to each of the body organs or tissues that are irradiated and the committed dose

equivalent to these organs or tissues (HE 50 WTH TJ )

Configuration management (CM) means a management measure that provides oversight and
control of design information, safety information, and records of modifications (both temporary

ISA Summary for BPF, Rev. �* Page xiii A�iy�4L�OP�
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and permanent) that might impact the ability of items relied on for safety to perform their
functions when needed.

Controlled area means an area outside of a restricted area but inside the site boundary, access to
which can be limited by the Licensee for any reason (10 CFR 20.1003). For determination of
off-site dose consequences, the controlled area boundary is the security controlled double fence
line, which is referred to as the protected area at NFS.

Critical mass of special nuclear iatcrial means special nuclear material in a quantity exceeding
700 grams of contained uranium-235; 520 grams of uranium-233; 450 grams of plutonium; 1500
grams of contained uranium-235, if no uranium enriched to more than 4 percent by weight of
uranium-235 is present; 450 grams of any combination thereof; or one-half such quantities if
massive moderators or reflectors made of graphite, heavy water, or beryllium are present.

Deep-dose equivalent (Hd), which applies to external whole-body exposure, is the dose
equivalent at a tissue depth of I cm (1000 mg/cm2).

Dose equivalent (HT) means the product of the absorbed dose in tissue, quality factor, and all
other necessary modifying factors at the location of interest. The units of dose equivalent are the
rem and sievert (Sv).

Double contingency principle means that designs for processes involving special nuclear
material should incorporate sufficient factors of safety to require at least two unlikely,
independent, and concurrent changes in process conditions before a criticality accident is
possible.

Effective kilograms of special nuJdear material means: (1) For plutonium and uranium-233 their
weight in kilograms; (2) For uranium with an enrichment in the isotope U-235 of 0.01 (1%,) and
above, its element weight in kilograms multiplied by the square of its enrichment expressed as a
decimal weight fraction; and (3) For uranium with an enrichment in the isotope U-235 below
0.01 (1%), its element weight in kilograms multiplied by 0.0001.

Hazard means a physical or chemical characteristic of a material, system, process, or facility that
has the potential for causing harm.

Hazardous chenticals produced from licensed materials means substances having licensed
material as precursor compound(s) or substances that physically or chemically interact writh
licensed materials; and that are toxic, explosive, flammable, corrosive, or reactive to the extent
that they can endanger life or health if not adequately controlled. These include substances
commingled with licensed material, and include substances such as hydrogen fluoride that is
produced by the reaction of uranium hexafluoride and water, but do not include substances prior
to process addition to licensed material or after process separation from licensed material.

Integrated safety. analysis (ISA) means a systematic analysis to identify process, facility and
external hazards and their potential for initiating accident sequences, the potential accident
sequences, their likelihood and consequences, and the items relied on for safety. As used here,

ISA Summary Ibr I3PF, Rev. � Page xiv Febhia�yfl,�2OO4
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integrated means joint consideration of safety measures and controls that might otherwise
conflict, including integration of radiation safety, nuclear criticality safety, fire protection, and
chemical safety. However, with respect to compliance with the regulations, the NRC requirement
is limited to consideration of the effects of all relevant hazards on radiological safety, nuclear
criticality safety, and chemical hazards directly associated with handling NRC licensed
radioactive material. An ISA can be performed process by process, but all processes must be
integrated, and process interactions considered.

Integrated safety analysis summary means a document or documents submitted with a license
application, license amendment application, license renewal application, or pursuant to 10 CFR
70.62(c)(3)(ii) that provides a synopsis of the results of the integrated safety analysis and
contains the information specified in 10 CFR 70.65(b).

Items relied on for safety (IROFS) mean structures, systems, equipment, components, and
activities of personnel that are relied on to prevent potential accidents at a facility that could
exceed the performance requirements in 10 CFR 70.61 or to mitigate their potential
consequences. This does not limit the licensee from identifying additional structures, systems,
equipment, components, or activities of personnel (i.e., beyond those in the minimum set
necessary for compliance with the performance requirements) as items relied on for safety.

Mfanagement measures mean the functions performed by the licensee, generally on a continuing
basis, that are applied to items relied on for safety, to ensure the items are available and reliable
to perform their functions when needed. Management measures include configuration
management, maintenance, training and qualifications, procedures, audits and assessments,
incident investigations, records management, and other quality assurance elements.

Material at Risk (MAR) means the amount of hazardous material available to be acted on by a
given physical stress.

Passive engineered control means a device that uses only fixed physical design features to
maintain safe process conditions without any required human action.

Respirable Fraction (RI) means the fraction of the ARF or ARR that is actually respirable, all
vapors, or any particulate material that has a diameter of less than 10 .um (3.9 x 10-5 in.).

Site boundary means that line beyond which the land or property is not owned, leased, or
otherwise controlled by the licensee.

Special nuclear material (SNM) means (1) plutonium, uranium 233, uranium enriched in the
isotope 233 or in the isotope 235, and any other material which the Commission, pursuant to the
provisions of Section 51 of the act, determines to be special nuclear material, but does not
include source material; or (2) any material artificially enriched by any of the foregoing but does
not include source material;

Total Effective Dose Equivalent (TEDE) means the sum of the deep-dose equivalent (for
external exposures) and the committed effective dose equivalent (for internal exposures).

ISA Summ&y for BPF, Rev. �. Page xv
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Unrestricted area means an area, access to which is neither limited nor controlled by the
licensee.

Worker, when used in Subpart H of 10 CFR 70, means an individual wvho receives an
occupational dose as defined in 10 CFR 20.1003.
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INTRODUCTION AND SUMMARY

This Ie rN iS fetyXilv ,(LSA Summary tR a;pir"r d by
Nuclear Fuel Services, Inc. (NFS) for the Blended Low Enriched Uranium (BLEU) Preparation
Facility (BPF). iVisio ncrincudeto proces

y'seqen-ce-analysisp;saris-sessment,-;an'dtems;rel ' rfied ista
.P t i iaindid'.,(Seci in!.th eSubommitte6sson osequence

dditional i if rtion have lso 'een iibltidedJ

The BPF Unconstructed mainly within Building in the protected area of the NFS Site. The
BPF Cs licensed under 10 CFR Part 70, enacted on September 29, 2000. Processes within the
FLconvert High Enriched Uranium (HEU) materials to High Enriched (HE) uranyl nitrate

solution and then combine the HE uranyl nitrate solution with Natural (N) uranyl nitrate solution
to make a Low Enriched (LE) uranyl nitrate product. Blendingjof natural uranium and high-
enriched uranium is licensed on the NFS Site as part of thel Zomplex .e'gii 15.3.13 of
License SNM-124). TheAC omplex a decommssioned, and therefore, the HEU to
LEU blending operation Bias be moved to Building According to 10 CFR Part 70, an
Integrated Safety Analysis (ISA) is to be conducted on currently operating and new. facilities to
assure that the performance criteria delineated in 10 CFR 70.61 are met. This ISA Summary is a
synopsis of the results of the ISA performed on the BPF design. This ISA Summary was
prepared based on the guidance provided in NUREG-1513 "Integrated Safety Analysis Guidance
Document" and NUREG-1520, "Standard Review Plan".

As defined in 10 CFR Part 70, an ISA is a systematic analysis to identify facility and external
hazards, potential accident sequences, their likelihood and consequences, and the items relied on
for safety. The analysis includes joint consideration of all relevant hazards, including
radiological, nuclear criticality, fire, and chemical. The ISA is limited to the effects of all
relevant hazards on radiological safety, nuclear criticality safety, or chemical hazards directly
associated with handling NRC licensed radioactive material. NFS has performed an ISA, and
prepared this ISA Summary, to meet the above requirements. The key elements and sequential
steps involved in development of the ISA Summary are shown in Figurc go. This process is
defined in detail in Section 5 of this ISA Summary.

The information provided in the BPF ISA Summary is organized to follow the content
requirements specified in 10 CFR 70.65.b: Site description, Facility description, Process
description, Compliance with 70.61 requirements, SA Team qualifications and Em methods,
List of IROFS, Quantitative standards, Sole IROFS, and Definitions of Unlikely, Highly
Unlikely and Credible. As demonstrated in Sections 4.2 and 43, all credible accident sequences
for the BPF that result in high or intermediate consequences to the worker, public, or
environment, have been shown to be highly unlikely or unlikely based on the iidib FS
listed in Section 6. The management measures defined in Section 4.4 arc considered the
minimum necessary to ensure that the credited IROFS are available and reliable to perform their
required safety function if needed. Based on these results, this ISA Summary demonstrates
compliance with 10 CFR 70 requirements, and applicable regulatory guidance.

ISA Summazy for BPF, Rev. � Page xvii
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NON-PROPRIETARY INFORMATION

1.0 SITE DE SCRIPTION

1.1 GEOGRAPHY

The NFS Erwin Site is located approximately in the center of Unicoi County in
the northeastern portion of the State of Tennessee (Figure 1-1). Figures 1-2 and
1-3 identify structures near the site within a 1-mile radius of the NFS Site. The
site is in the Banner Hill community within the Town of Erwin limits,
approximately 50 miles north-northeast of Asheville, North Carolina and
approximately 20 miles south of Johnson City, Tennessee. It is located 800 to
1000 feet from the southeastern bank of the Nolichucky River, is bounded by
Carolina Avenue to the east, a CSX Transportation railroad yard to the west;
Martin Creek to the north and the Studsvik Processing Facility to the south. The
site occupies approximately 70 acres of land in a southwest-to-northeast oriented
valley, bounded on both sides by the Blue Ridge Mountains of the Appalachian
Mountain chain. The site elevation ranges from approximately 1,638 to 1,680
feet above sea level, and the surrounding mountains have a maximum elevation of
about 2,480 feet above sea level.

The NFS Site boundary diagram, Figure 14, shows that the Controlled Area
portion of the site includes the main office, storage, waste handling, and
production areas. The Controlled Area is surrounded by a double fence line and
perimeter intrusion detection and assessment system, patrolled by armed guards,
and access controlled. The NFS Site boundary as shown on Figure 1-4 is
approximately 518 feet from the main stack and approximately 120 feet from the
BPF at the closest off-site location. The closest residence is approximately 650
feet from the BPF (NFS Emergency Plan).

1.2 DENIOGRAPHY

The plant is near the southwest boundary of the Town of Envin, which has a
population of 5,610 according to the 2000 U.S. Census. Unicoi County has a
population of 17, 1.' i. The breakdown of population within a
1-mile radius of the site is not available; however, it is estimated to be
approximately 2,800 people (NFS Emergency Plan). The nearest residence is
approximately 500 feet east of the Controllcd Area. A 1-mile radius would
include portions of the residential neighborhoods of Banner Hill, Love Station,
and Evergreen. The following public and industrial facilities with anticipated
occupancies greater than 10, are located within a I -mile radius of the site:

ISA Summary for BPF, Rev. 1. Page 1-1 �QO�1
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Figure 1-1
* NFS General Site Area
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NON-PROPRIETARY INFORMATION
Figure 1-2

Topological Map of NFS Erwin Facility and Surrounding Area
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NON-PROPRIETARY INFORMATION

Public or Industrial Facility | Anticipated
Occupancy

NFS Industrial Park Facility (See 10
Section 15.11 or Part il orNFS
License SNM-124)

Preston Tool and Mlold 10

Bear Mountain Outfitters 10

Integri-Seal Industries 13

CSX Transportation Railroad Yard 20

Erwin ModularStructures 20

CSRPolyPipe, Inc. 35

Georgia Pacific 58

Studsvilk Processing Facility 60

Impact Plastics, Inc. 80

AB Plastics 150

YWhite's Plaza 200

Erwin Health Care Center 200

Love Chapel ElementarySchool 250

Gentry Stadium 2,500

1.2.1 Public Facilitv Impacts

1.2.1.1 Studsi'ik Processing Facility

ailur~bf en al eeirn 1 -4 e facility

onst esaxa-narafi rsixr~tte~f,,ennessee,jr~gua opZexe~mpX
Mb,- ff l. e I--- ;'ej'A ________ h de tImt!"FFy'fappopatnpotc.tc Ioo'
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NON-PROPRIETARY INFORMATION

cross over the NFS Site. Considering the relatively small size of the airport, and
the significant distance from NFS, the air traffic from this airport does not
represent a significant concern for the NFS Site.

Other local airports are operated in Johnson City and Elizabethton, however, these
are small operations and are located at least 25 miles from NFS. The flight
patterns to these airports are not a concern for site or BPF operations.

1.2.1.4 Carolina Avenue

Carolina Avenue runs parallel to the east property boundary of the NFS Site.
There is only one access point to the site from Carolina Avenue. The vehicle
traffic on Carolina Avenue has not been specifically evaluated, however, the road
is approximately 300 feet from the site Controlled Area. Considering this
distance, and the W6iiet6tbarriMe~rvitli security fencing installed next to the road,
vehicles on Carolina Avenue would not be a significant concern for site
operations.

1.3 METEOROLOGY

1.3.1 Climate

The climate in the vicinity is characterized by warm, humid summers and
relatively mild winters. Cooler, drier weather in the area is usually associated
with polar continental air masses, whereas warmer, wetter weather is generally
associated with gulf maritime masses. The average annual temperature in 2000
was 55.1IF. The average daily minimum temperature was 23.80F in January; and
83.4F *was the average daily maximum temperature in July.

Table 1-1 identifies the meteorological data from the Tri-Cities Regional Airport
for the year 2000. Table 1-2 identifies the wind speed and direction from the
NFS meteorological monitoring system. A meteorological monitoring system
(wind speed, wind direction and differential temperature) is located on site just
east of Building 305. The sensors are located at two levels on an approximately
120-foot high tower. The data is transmitted from a data logger at the base of the
tower to a computer, which archives data daily. An independent backup
meteorological system is located on the third floor of BuildingA Backup
electrical power (UPS system) is available for both systems. The wind speed and
direction data are used in projecting doses from airborne radioactivity releases.

The average annual rainfall in the Erwin area is 41 inches, and the average annual
snowfall is 16 inches. Prevailing winds tend to be from the southwest following
the orientation of the valley, southwest to northeast. The 30-year average wind
speed is 6.9 mph or 3.1 m/s (NFS Env. Report, Dec. 1996).

ISA Summary for EPE, Rev. � Page 1-9 Febfu�y.6; 2004
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Table 1-1

Meteorological Data for 2000
BRISTOL-JHNSN CITY-KPT, TN (TRI)

LATr= E. IaC1=JDZ a 9IVATZOI (Mem TIME ZONim
1u:-rm ltN {U=q

UlANI 13877

LIAMDET JAM J | B MAR APR PAY tJUN i JUL. AUGR | SEP OCT bOV DEC YtAA
MEAN DAILY KAXIMiM 43.7 5S.4 43.0 64.3 77.7 32.8 83.4 82.7 78.4 72.6 5s.0 40. 46.$

HIGHEST DAILY AhXStH 72 75 78 32 39 91 71 S1 S7 II 77 67 51

DATE OF OCCURRENC 03 26 es 20 13. 14 10 I1 11.- 04. 3e 16 AuG1C

MEAN DAILY MIWIKU" 23.8 30.6 3S.5 41.4 53.0 C1.0 63.2 61.7 55.7 41.1 33.2 20.7 43.4

. SCST DAILY MINIMUM 4 16 24 30 31 44 55 54 37 26 12 4 4
hi DATE OF OCCURIDWCE 27 06 14 10. 1C 07 02 13 17 31. 22 23 DEC 23

AVZE= DRY lUnl 33.9 41.0 49.3 52.5 66.3 71.S 72.3 72.4 67.1 56.7 44.1 30.S 55.2

MEN WET YCT 30.4 38.0 43.8 47.9 40.2 45.9 67.2 66.7 61.0 47.5 39.3

MU MHAN DEW POINT 23.5 32.1 37.1 43.0 5S.S C2.7 44.2 64.4 57.4 43.2 33.1
MEN R Oil DAYS IT711

KUMS 2 go, o e 0 a a 3 1 . a 0 0 0 7
MAXIMM S 32 6 1 a a 0 0 0 0 0 0 1 6 14

SINIM 1S 32' 2S 126 l 5 0 0 0 0 0 3 1 26 108
Mimi"S0 0 0 0 o 0 a 0 0 a 0 0 0 a

u HEATING 010REl DAYS 756 631 480 316 36 l1 0 0 75 213 617 1053 4470

COOLINO Dr.r EEDAYS 0 0 0 a s0 226 263 1237 144 6 1 0 757

MEAN IPKRCENTI 69 67 66 7L 77 77 s0 75 68 67 71 72

Wl1 01 iLST 75 s0 78 03 37 S2 71 92 37 86 73 77 34

r OLMU 7 LST 78 S4 5 07 3f S1 91 95 93 73 33 31 aS

F IR 3LST 57 55 52 So 50 50 60 62 55 41 54 S5 55

ROUR i LST 62 o0 S4 62 5 6s 67 71 70 57 64 67 64

PERCENT PESSIL_
mSwSH INT

WUU4tR 0? DAYS V1ITRh

NtAVY Toc tViSaY i M Nil 3 a 3 4 5 5 2 S 5 6 a 3 44
TW=ZRDsTCXS 1 1 2 2 6 I 7 10 4 0 2 1 46

- SUNRISE-SUNSEtT (OrAS)

cZILcarrtR (S12.000 FT.)
SATELLITE (.12.000 TT.)

KI/DNIGHT-MINICHTs

(OKTAS)
crE&a(TR (612.000 I7.1

SATEILITE .t12.000 VT.)
t BER 0 DAYS WITH.

CLEAR
PARTLY cLatDY

CLOUDY
MEAN STATION PRESS. 23.48 23.S2 28.40 28.34 28.38 23.45 28.38 23.45 28.42 28.57 28.42
fix6.)

UK MEAN SIA.LEVVL PRESS 30.17 30.13 30.04 27.78 27.77 30.06 27.77 30.05 30.03 30.21 30.08
(Ix.)
ILSULTANrT SPEW0 JMPH) 3.2 2.5 1.3 2.6 3.2 2.4 0.5 0.2 0.o 1.0 2.6

rrS. DE. ITENS or 28 26 26 26 25 24 21 33 27 30 26

VMS .)
MEAN SrE=D (PH) 5.5 4.7 4.6 5.4 5.1 3.7 3.2 3.0 3.6 2.4 5.1 5.4 4.3

PREVAIL. DIR. (T1llS OF 26 28 23 26 25 22 23 24 23 36 26 24 24
DECS.)
MAXI" 2-kIW3M YINDs

1E0D (MPH) 34 37 32 30 36 37 31 30 24 17 36 33 37
DSIR. (TtNS or DES.) 25 24 27 23 24 21 33 36 26 36 25 2S 24
DATE o OCCURRNCE 11 14 28 17 25 17 14 07. 25 23, 07 17 n3 14

MAXIMUM 5-SCOND WIYD.
SPEED (MPH) 45 4S 39 38 42 41 40 54 31 22 47 37 32

DIx. (TENS 0F DIDS.) 21 24 27 27 28 20 0S 27 27 31 25 25 28

DATE Of OCCURRENCI 11 14 23 17. 23 1S 20 as 25 28 07 17 MAY 23

WATER EQIVALENT

YGTAL (1N.) 3.62 1.36 3.34 3.55 3.19 4.56 5.42 3.70 1.74 0.02 2.42 1.67 35.61

cREA7nST 24.IIOJR (IK.1 1.27 0.51 1.56 1.28 0.38 1.30 2.31 1.81 0.83 0.02 l.Sl 0.71 2.31

DATE OF OCLwatcNE 0-10 11-14 20-21 02-03 25 28-27 23-24 23-24 20-21 24 09 16 *7UL 23.24

811141ER CT DAYS W17tH
PISCUITATIO1 a O.01 14 3 12 10 8 14 10 15 5 1 11 13 133
PRIMPITATIN 2 O.10 10 5 6 10 6 10 9 a 3 a 4 6 77
P*ECIPITATI 32 1.00 0 0 2 1 0 1 1 1 0 a 1 a 7
SNvolw.1C9 PZLTS.KAILs
TOL (ItN.)
cIXAUTST 24DoJRl fix.)
DATE OF OCrwI:NCZ
CAXIKL SNOW DtPTH (IN.)

DATE OF OCCtERICZ
313M3ER OF DAYS MItH
SW3MFALL 2 1.0

tubhshcd b7 NCDC Asheilk. NC 2
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Table 1-2
Wind Speed/Direction Frequency Data

Data Collected at the NFS Meterologicnl Tower, Erwin, Tennessee

N NNE NE ENE E ESE SE SSE S SSW SW VWSW W
1991 Frequency (%/) 8.0 4.5

Avg. Speed (mph) 6.8 5.0
Avg. Speed (m/s) 3.0 2.2

3.5 2.4 1.7 1.8 2.8 6.1 10.3 16.5 17.4 6.4
4.4 4.3 3.5 4.8 6.4 8.7 8.1 7.3 8.4 6.1
2.0 1.9 1.6 2.1 2.9 3.9 3.6 3.2 3.8 2.7

2.5
5.5
2.4

WNW NWM NNW
2.5 3.5 10.3
5.2 6.2 7.5
2.3 2.8 3.4

1992 Frequency (%) 6.3 4.1
Avg. Speed (mph) 6.0 5.1
Avg. Speed (m/s) 2.7 2.3

2.8 2.0 2.0 1.8 3.9 6.9 12.3 19.0 10.4 4.6
4.4 4.1 3.8 4.5 6.7 7.8 7.7 8.1 8.3 7.6
2.0 1.8 1.7 2.0 3.0 3.5 3.4 3.6 3.7 3.4

2.1
6.0
2.7

2.4
5.1
2.3

5.5 13.9
7.2 8.0
3.2 3.6

1993 Frequency (%) 6.0 4.0
Avg. Speed (mph) 5.8 4.7
Avg. Speed (mis) 2.6 2.1

3.0 2.0 1.6 1.9 3.7 6.7 12.1 18.1 13.2 5.5
4.2 3.9 3.8 4.7 6.4 7.3 7.7 7.6 8.8 8.9
1.8 1.7 1.7 2.1 2.8 3.2 3.4 3.3 3.9 3.9

3.1 2.8
5.9 5.9
2.6 2.6

5.4 11.2
6.8 8.0
3.0 3.5

1994 Frequency (%) 6.7 3.9
Avg. Speed (mph) 5.9 4.9
Avg. Speed (m/s) 2.6 2.2

2.9 2.1 1.7 1.9 2.9 6.3 10.3 19.4 13.6 5.9
4.3 3.6 3.4 3.6 5.5 7.2 7.8 7.6 8.1 7.1
1.9 1.6 1.5 1.6 2.4 3.2 3.5 3.4 3.6 3.2

2.7
5.7
2.5

2.2
5.4
2.4

4.6 12.8
6.7 7.7
3.0 3.4

1995 Frequency (%) 7.9 4.5
Avg. Speed (mph) 5.7 4.8
Avg. Speed (mns) 2.6 2.1

3.0 2.4 1.7 1.9 3.9 6.9 12.0 17.5 10.8 5.1
4.1 3.5 3.3 4.3 6.0 8.0 7.6 7.3 7.9 6.8
1.8 1.6 1.5 1.9 2.7 3.6 3.4 3.3 3.5 3.1

2.3 2.4 4.4 13.4
5.4 5.2 6.3 7.6
2.4 2.3 2.8 3.4

'91-'95 Freq(%/o)
Sp (mph)

7.0 4.2 3.0 2.2 1.7 1.9 3.4 6.6 11.4 18.1 13.1 5.5
6.0 4.9 4.3 3.9 3.6 4.4 6.2 7.8 7.8 7.5 8.3 7.3

2.5 2.5 4.7 12.3
5.7 5.3 6.6 7.8
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1.3.2 Winds and Storms
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1.3.4 Lightning

NFS'performed a lightning risk analysis for the facilities near the BPF in
accordance with the Lightning Protection Code (NFPA 780) and determined that
the area was at a moderate to severe risk of being damaged by lightning. This
ranking is fourth out of five levels with 'severe' being the highest (fifth level).
NFS *vill provide lightning protection in accordance with NFPA 780 for the BPF,
therefore, lightning strikes would not be a significant concern for BPF operations.

1.4 HYDROLOGY

A natural spring (Banner Spring) originates on the NFS Site. Water from Banner
Spring forms Banner Spring Branch, which flows across the site into Martin
Creek. Martin Creek flows along the northern boundary of the site and empties
into North Indian Creek, which empties into the Nolichucky River about 4,000
feet downstream from the site.

Flood

The NFS Site is not within the 100-year flood plain of the Nolichucky River
(Evaluation of 100-year Flood Plain Data recommended per Section 3.4.3.2 of
NUREG 1520). As shown in Figure 1-5, the northern portion of the site is within
the 100-year flood plain of Martin Creek. Figure 1-5 shows that the north wvall of
Building 333 (BPF) is on fhtboundary of the 100-year flood plain of Martin
Creek, therefore, the BPF would not be directly impacted by a 1 00-year flood.

Because the site is fairly level, the depth of flooding over areas at an elevation
below 1640 feet above sea level (northern section of the site) would be 1 to 2 feet
(Dewberry & Davis, Martin Creek Flood Plain, 1997). This level of flooding
could cause a loss of power, or loss of the various utility and auxiliary systems
supporting BPF operations. However, loss of power or loss of BPF support
systems have been evaluated and determined to be in compliance with the
performance requirements. Therefore, a 1 00-year flood would not have significant
consequences for BPF operations.

1.5 GEOLOGY AND SEISMOLOGY

1.5.1 Geology

The NFS Site is in the Blue Ridge physiographic province of northeastern
Tennessee. The area topography consists of a series of alternating valleys and
ridges that have a northeast-southeast trend, with NFS in a valley. The

ISA Summary for BPF, Rev. I Page 1-13
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topography of the valley is the result of stream erosion of softer shales and
limestones. The bedrock strata in the valley is consolidated.

1.5.2 Seismology

~ if ~ Tmoderately active Appalachian
Tectonic Belt with a Seismic Zone 2 designation, indicating moderate damage
corresponding to Intensity VII on the Modified Mercalli scale (Figure 1-6).
There is no evidence of capable faults in the immediate area of NFS.

In 2001, Performance Technologies, Inc. (PTI) conducted a seismic analysis of
the NFS Site, in accordance with Condition S-28 of NRC License SNM-124.
This analysis determined that there is no evidence of geologically recent fault
displacements that would be associated with capable faults in the NFS Site or
surrounding region. For the I.E-3 annual probability of exceedance (1000 year
return period), the analysis determined horizontal component of ground motion at
the NFS Site for a safe shutdown earthquake is a peak ground acceleration of 0.06
gravity. The vertical acceleration is two thirds of the horizontal or 0.04 gravity.

The main BPF structure and internal components are being built to meet the
requirements of ASCE 7-98 (Minimum Design Load for Buildings and Other
Structures, American Society of Civil Engineers, 2000), per the requirements of
the Standard Building Code (1999 Edition of Southern Building Code Congress
International). The ASCE 7-98 seismic design loads are based on an earthquake
with a significantly higher return period than that evaluated by the PTI report
(2,475 year return period), and significantly higher maximum short period
acceleration (0.21 g maximum in PTI report compared to 0.31 g maximum for
ASCE 7-98). Considering the low seismic activity rating for the Erwin area, and

* Re stringent seismic design requirements for the BPF, an earthquake
would not be expected to result in significant consequences compared to 10 CFR
70.61 levels.
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Figure 1-6
Seismic Zone Map or the United States
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2.0 FACILITY DESCRIPTION

2.1 SITE FACILITIES

The BPF will be built mainly within Building nvhich is in the Protected Area
of the site. Other site facilities consist of numerous small buildings, the majority
of which are within the Controlled Area. The administration buildings and
guardhouses consist of glass and concrete structures, and structures made of local
brick. The process and process support buildings are predominantly constructed
of precast concrete panels, and white painted cement block. Metal "Butler-style"
buildings are also used to house process support facilities such as respirator
cleaning and testing, offices, decommissioning activities, containers of low level
radioactive materials, equipment and supplies.

Buildings within the NFS USarit have been designated with numbers and names as
shown in Figure 1-4. Descriptions of the principal activities for the buildings are
provided below. Also, Table 2-1 identifies the Bulk Chemical Storage areas in the
NFS Fladt. Building layouts and more detailed process descriptions for site
facilities are provided in Chapters 10 and 15 of License SNM-124.

NWarehouse Facilities

Warehouse and material storage facilities include Buildings south
end ofmsoutheast portion oftsouth and east sections oind
the Industrial Park Facility (IPF) Warehouse. The IPF Warehouse is a general-
purpose warehouse used primarily for storage of low-level radioactive waste in
approved shipping containers (Section 15.11 of SNM License 124).

Maintenancc Facilities

The maintenance facilities reside in Buildings _ and the east section of
_MThe plant's primary maintenance facility is in Buildings

Materials Staging and Medical Facilitv

Buildingqis a multi-function facility which includes medical facilities (e.g.,
medical records, examining rooms, Fitness-for-Duty testing facility, and
emergency decontamination showers), the invivo counting facility, and the
shipping / receiving / staging area.

HighlYly Enriched Uranium Recover, Facility (HEURIF)

The HEURF Ri comprised of four buildings Nrim7ti referred to collectivesa
the V~omplex. The four buildings that pojTprzsed thdComplex fere.
(low-bay area) which contains change rooms and offices;N hich Pont the
process exhaust ventilation fans; which wvas the production area; and

ISA Summary for BPF, Rev. �l. Page 2-I J�ebniy�6,'299A
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vhich also was a production area and a vault-t torage area! Tf7
om 6 be"en ~-,dei m-m:isrg ol'6ddifig'jR

Buildingf where the previous HEU processes and the HEU to LEU
downblending operation were conducted on site. The Building 233 downblending
operation is authorized per Sections 6.5.4 and 1.5.1.4 of License SNM-124, and is
essentially the same as the BPF downblending operations described in Section 3.4
of this report.

Service Building and NDA Laboratorv

Building m ontains change rooms, lunch rooms, First-Aid Station, office area,
vending food storage, laundry facility, and NDA laboratory.

Research and Development Laboratories

The Resea hand Development (R&D) Laboratories are located in Buildingsa
and These buildings contain facilities for conducting engineering

studies and process evaluations for environmental remediation projects and for
new business opportunities for NFS. These studies and evaluations may involve
separating hazardous material and radioactive material, recovering resources from
hazardous and/or radioactive waste, and treating hazardous and/or radioactive
waste material. They may also involve R&D of chemical and radioactive material
processing and manufacturing technology in support of new business
development. These laboratories also conduct laboratory analyses in support of
the engineering studies, as well as for customer and NFS process or waste
materials. These activities are also licensed by the State of Tennessee.

Respirator Facility

Building houses the respirator facility which includes a respirator laundry, an
inspection, testing, and quality assurance area; a fit-test facility; and offices for
individuals involved in these activities.

LonvEnriched Uranium Recovey Facility (LEURiF)

In the past, the LEURF was located in Building I1l. The process equipment has
been removed, but the process described in Chapter 15 of License SNM-124
could be installed again should NFS obtain a need for this type of service. This
building is also the location for natural and depleted uranium processing under
NFS' State of Tennessee source material license. The current principal activities
for this building are to prepare and stage containers of low level radioactive waste
(LLW) generated by ongoing plant decommissioning activities, prior to shipping
to a disposal facility, and storage of uranium solutions.

ISA Summay Car BPF, Rev. �l Page 2-2 Febrifaxy.6; 2004
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Administration Buildings

Buildings _I(east annex), north end), _and f1ouse offices
and computer facilities. Buildingsnd mire the main security check points
for vehicles and persons entering and leaving the site's Protected Area.

Central Analvtical LaboratorT

Building 105 and the northwest portion of Building 4contain the plant's
Central Analytical Laboratory. This laboratory handles samples from all plant
processing facilities (HEU, LEU, natural U, and depleted U), scrap recovery
facilities, waste water treatment facilities, and select environmental monitoring
programs.

Plant Utilities

Building miouses non-radioactive plant utility services. This building
contained uranium processes in the past, and covered fixed radioactive
contamination exists. The utilities which originate in this building are compressed
air, deionized water, and steam.

Wfromnlex

This facility is comprised of eiht bui din sfrrred to collectively as them
Complex. Buildings , _contain unit operations
involving highly enriched uranium. Building lso contains offices, change
rooms, a security alarm station, and a portion of the Central Analytical Lab.
Building 0contains process support equipment, non-radioactive chemical
process storage tanks, offices, non-nuclear stores warehouse, and a mixed waste
treatment process. Building Contains process support equipment, process
exhaust ventilation scrubbing equipment, vault-type storage area, shipping and
receiving area, and equipment maintenance area. Building #contains process
exhaust ventilation fans. Buildingimontains the gaseous effluent sampling
equipment for the main plant stack. The processes in this complex are more fully
described in Chapter 15 of License SNM-124.

Buildinglreviously housed uninstalled process equipment. This building is
!ihi'location for the BPF, which [4 made up of HEU processes and HEU to LEU
uranium downblending operation.

Pond 4 Containment Building

Building provideg weather protection for remediation of portions of a former
on-site disposal area designated as Pond 4. WirignO VF,
ei The Pond 4 disposal area also extends

to areas outside of Building his facility is also licensed by the State of

ISA Summary for I3PF, Rev. � Page 2-3 Febnx�4 6; 2004
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Tennessee for handling waste, soil, and debris contaminated with source
materials.

Wastc Water Treatmcnt Facility TFf

Waste water treatment is conducted in Buildings LandQ. Buildingf
contains the process for treating liquid effluents generated by the process
facilities, R&D laboratories, laundry, decommissioning activities, and analytical
laboratory. The effluents are treated to meet the requirements of 10 CFR Part 20
and a National Pollutant Discharge Elimination System permit issued to NFS by
the State of Tennessee. Treated effluent is discharged to the Nolichucky River.
Building rocesses groundwater generated from decommissioning activities.
The groundwater is treated to meet the requirements of 10 CFR Part 20, and a
pretreatment permit issued to NFS by Envin Utilities. Treated groundwater is
discharged to the Ervin Publicly Owned Treatment Works (POTW).

Motor Pool

Building 4 is used for storage and maintenance of large earth-moving
equipment.
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Table 2-1
Bulk Chemical 5toRragc

Chemical Quantity IStorage Ciassification J Pressure Comments
gallons) Location _ _

Ammonium BCSA Corrosive, Toxic, E sxpected 1 -. 5 _ hnki contAlna
Ilydroxide Explosive, Irritant, ,. .......Itrogen.b.iiket |

BCSA EPA Listed nuaiity &iitrol
IHazardous W\'aste urpses

Argon East side Asphyxiant pIsig
Bldg.310

Carbon Dioxide Outside Asphyxiant 4AR.psig
lb. Bldg. 135

Outside ts.Sphyxiaut BOO psig
lb. Bldg. 333

Diesel Fuel BCSA Irritant, jtmospherie
Combustible,

4ft uriai Neurotoxin
Ground

___ bBldg. 410
Fuel Oil Bldg. IIOA Irritant, otmospheric

Combustible, Toxic
___ , Bldg. 306

Gasotine Across Explosive, Ktmospt ric
from Flammablc
BCSA

Ilexanol (inactive) BCSA Combustible, mk~spheric .
Irritant, Corrosive

H drogen (gaseous) 6 tubes East Side Compressed Gas, 7900.psig fid
dg u t Bldg. 310 Explosive, fill

Flammable .
Hydrogen (liquid) Fast Side 4 P iP-!escas ; 44.4psig

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ... lam m ab~le_ _ _ _ _ _ _ _

Hydrogen Peroxide ` J3djg. 330 Corrosive, 4Iospherjc
(2 tanks) Oxidizer, Irritant

drumf BCSA
Isopropyl Alcohol BCSA Flammable, WI 0isig hk.i'itisa_

IrritantToxic Itrogen blanket.fqr
'sia nov'i' '''

__ purposes

Kerosene BCSA Irritant, ktimosphpiHc
Flammable,

BIdg.410 Neurotoxin
Llquefied Petroleum 9 _ Front or Explosive, indorestates
(LP) Gas (Propanc) BCSA Flammable, exPecld

Asphyxiant,
Irritant,
Compressed Gas

iSA Summaay for BPF, Rev. �l Page 2-5 Febru�ry.6,'2OO4
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Chemical Quantity Storage C iassification Pressure Comments
(gallons) Loationl_ _

Methanol (inactive) BCSA Explosive, Mtmosphenc
Flammable,
Irritant,
Neurotoxin, EPA
Listed Hazardous

__ __Waste
Mleth)ltricblorosilane West Side Flammable, j'oixpicted Stb1ed inS. lplofi

Bldg. 301 Explosive. Irritant pressure drum
Nitric Acid W BtSA Corrosive, Toxic, 'tmospheiie

Oxidizer, Irritant,
EPA Listed

_I_ _ Hazardous Waste
Nitrogen (Liquid) East Side Compressed Gas, 320j-siig

Bldg. 310 Asphyxiant
South Side pi d.Gas', 24is-ig
Bldg. 350 1 iiI

!W est Side Pompessed G4 psig
Bldg.301A s isi_ _ _ _

Sodium Bldg. 330 Corrosive tmrnospheric
Ilydrosulflde
Sodium hydroxide Bldg. 330 Corrosive, Irritant, Atmfoispheric

Toxic, Explosive
_ _ , BCSA

Sulruric Acid Bldg.330 Corrosive, Itmospheric llas'a'titerid Veft
_ _ Reactive, Oxidizer

Tributyl Phosphate BCSA Irritant, W tm'spherk
lHemotopoletic,
Neurotoxin

tUifil IitrateTenk X est o3 Cforiv.eIrritnot ftmospheric
Ufiw ier Bidg"."33 __ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _

BCSA: Bulk Chemical Storage Area (Section 15.10.53 of License SNM-124)

Pe't '99-11iWazardtaide ass in;.iiSectiorn':2-6cof._ epo'

2.1.1 Off-Site Support

NFS has established emergency assistance agreements with the following
agencies: Unicoi County Memorial Hospital, Johnson City Medical Center
Hospital, Envin Fire Department, Unicoi County Sheriff's Department, and
Quality Care Ambulance Service. The locations of these agencies are shown in
Figure 1-3. During emergencies, off-site agencies requiring access to the
Protected Area are met at the vehicle entrance gate and escorted from the time
they enter the gate until they leave.

Unicoi CountIv Memorial Hospital and Johnson City Medical Center
Hospital

Hospital staff are trained to respond to emergency situations at NFS. Medical
treatment will be provided for injured personnel, including victims of radiological

ISA Summary for BPF, Rev. P Page 2-6 1�ebiii .. -6:2004. ..
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exposure or contamination. NFS may provide support to the hospital for handling
and detecting contamination. Agreements with Radiation Emergency Assistance
Center/Training Site (REAC/TS) are also in place to assist, when necessary.

Envin Fire Department

Fire department personnel are trained to respond to emergency situations at NFS.
NFS provides training in contamination control and monitoring to fire department
personnel.

Quality Care Ambulance Service

Ambulance personnel are trained and certified to provide emergency transport
services. NFS provides training in contamination control and monitoring to
ambulance personnel.

Unicoi County Sheriff's Department

Notification of an emergency condition and its classification is made to the
Sheriff's Department. The purpose of this notification is to provide local
authorities, through the Sheriffs Department, with advance notification of a
potential need for off-site support or protective action measures. In the event
telephone communication is disrupted, notification can be made via two-way
radio.

2.2 BPF DESCRIPTION

ISA Summary for BPF, Rev. Li Page 2-7 �bruaxy.6,�2Q9�
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Figure 2-1
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Figure 2-2
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Figure 2-3
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Figure 24
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Figure 2-5
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Figure 2-6
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Figure 2-7
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Figure 2-8
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Table 2-2
BLEU Preparation Facility

Building Dimensions and Ventilatlon System Sizing

Area Description Floor Space | Root height Bldg. Volume HVAC Supply Dcsign Recirc. Air R Room Air Fresh Air
(sq. ft.) (ft.) (Cu. ft.) Air (crm) Changes per hour Exhaust (cfm) Changes per

hoor
., , . _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ 1 h o .

Solvent Extraction

Ist floor 1,624 20 32,480 . . -

2nd floor 1,624 12 19,488 . -

3rd floor 804 12 9,648

Chimney Area 425 49 20,825

TOTAL 4,477 82,441 39,000 28.3 6,250 4.0

Main Building
rocessing area at 0' elevation 2,108 35 73,789

processing area at 0' elevation beneath mezz. 809 16 12,936
HEU Offlices at 0' elevation 264 9.67 2,553 8-10
walkway to SX at 5' 0" elevation 120 30 3,600

rea above offices at 9' 8" elevation 827 10.333 8,545

mezzanine level at 16' 0" elevation 1,238 19 23,513

high security storage area at 17' 6" elevation 1,104 17.5 19,320

elevated platforn at 20' elevation 588 15 8,813 _

TOTAL 7,057 153,068 65,000 25.1 10,500 4.0

LEU Area
LEU Tank Area 537 35 18,778

LEU Operating Area 444 16 7,100 _

LEU Offices/Lockers 528 9.67 5,106 * 8-10

TOTAL 1,508 30,983 13,500 25.4 2,150 4.0

Other Areas . .

Electrical room 308 14 4,312

Mechanical room 924 14 12,936

Discard Dike room (est.) 480 20 . 9,600 J _ .

4-29-02 -
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2.3 BPF W ILIARiANfl UTILITY SYSTEMS

The EFRauxiliary ~'ufijy systems are described below, with reference to how
they support BPF operations.

2.3.1 Electrical

Electrical power is supplied to the site by Envin Utilities from the Tennessee
Valley Authority. Erwin Utilities is municipally owned and operated and has a
single electrical substation approximately one mile northwest of the NFS Site.
There are ge" electrical substations (134rj13 I,7 and j4) in the NFS plant
which are jointly owned by Erwin Utilities and NFS. Utility power distribution to
the substations is owned and maintained by Erwin Utilities. Power is distributed
throughout the NFS FaL'7t primarily via overhead cable.

Electrical power for BPF operations (primary and auxiliary systems) " provided
directly from the nearby substation (134B)j 4akt itch gEaf. Two power
feeds ovided, one to feed the existing 78 slot, 1200 amp, motor control
center (MCC) and a second feed for the HVAC and related loads. Primary
distribution will be accomplished through the MCC. Secondary distribution
beyond the MCC will consist of step down transformers and distribution panels to
provide the required voltage levels. Cable runs wvill utilize conduit runs and cable
trays. Control signal conductors will be separated from power system conductors
to reduce electromagnetic interference (EMI).

2.3.2 Emergenev Power

Site emergency power is available from ni 0&6ljower~,5SpJIY J S-l
located in Bullding~ of era& S TSA1- detects the loss of
utility power, transfeisToad to the batteries, sends a start signal to the generator,
transfers the load to the generator when an appropriate output voltage has been
reached, and transfers back to utility power after utility power has been restored
for a predetermined time. The automatic transfer switch then allows the generator
to operate for a predetermined cool-down period prior to shutdown. The
automatic switchover feature ensures continuous criticality detection and other
surveillance during the absence of commercial power. -r~th eB ; :.

SyetmstscariyJ.'ysms;1 rormniabp~ejMic .contrailerj(/LC) jpanels,-rwadia~tibd
___etectorzs^and 1iightingI

The 8Sn, is rated at F00 kVA with battery backup and a 525 kW,
3 phase, 480 VAC diesel-driven generator.

ISA Summary far BPF, Rev. � Page 2-18 February 6;.2004
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2.3.3 Compressed Air

Two air compressors are centrally located within the main plant, providing a total
capacity of 1,475 cfm of compressed air at 100 psig (see Section 15.10.5.10 of
License SNM-124). One unit serves as a backup to the other in order to provide a
constant supply. Air exiting the compressors passes through a receiving tank-, a
~ie.ithr desiccant air dryer, and after filter prior to distribution. Compressed air

utilized within the plant areas is also filtered at the point of use.

Compressed air for the BPF is supplied from the plant air supply system. MRe
iautomatic shut off valve o U-i nIat closes

low pressure in the supply headeri The compressed air distribution
routed through the building at an elevation above the processes to

prevent backflow from the building processes to the compressed air system
should the system lose pressure.

2.3.4 Nitrogen

Nitrogen is supplied to the BPF from the utility services main nitrogen supply
system and piped to the individual users in the building as required (See Section
15.10.5.2 of License SNM-124). eis automatic shut off valve Ed re

AEdfeb' i n that clos7 L tTeNier low pressure in the supply
heacerf The nitrogen distribution header i routed through the building at an
elevation above the processes to prevent backflow from the building processes to
the nitrogen system should the nitrogen system lose pressure.

2.3.5 Nitric Acid

Nitric acid [i supplied to the BPF from the bulk nitric acid tank using existing
pumps. A header ` routed from the discharge of the pumps to the building and
distributed through the building by means of a nitric acid supply distribution
header. Local switches and timers R provided to pressurize the nitric acid supply
distribution header on -alves Et V at the local user
sites ol 19akitpreveni 'bakfdvE The nitric acid header and
distribution lines into the BPF ~ir stainless steel pipe.

2;3rie Y.crCF0

uing-existingsunips .- A.ne-runsTfromthe current heder;1n 06 j.Cqmplex fo
rfgbid~di as by 'digenyerxidethouh Th*u1isio .by meinfi a

froxidetidfit sth-ia dd'ed~tS " esi e rgeu i
,he lvesddh,~ce- tle
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2 3.Z W7'ater Svstems

Treated water is supplied to the NFS E by Erwin Utilities. UE pressure for
the system serving the NFS IEhnt has been measured at 100 psig static. Flow
through the system at 1,400 gallons per minute shows a residual pressure of 50
psig.

The Erwin Utilities treated water system supplies the NFS jla'n needs for process
water, potable water, deionized water, and fire protection water. The fire
protection water system at NFS is described in Section 10.5 of License SNM-124.
A credible failure of the supply for process water, potable water, and deionized
water is considered to be a break in the supply line serving the majority of the
NFS fi. Ventilation scrubbers and cooling towver water loops are designed to
allow short-term operation until a break is repaired.

Process Water

Process water for the BPF Ms into a plant process water line downstream of an
in-line backflow preventer. The process water is distributed through a process
water supply distribution header. -Lihere-J'.7 an automatic shut off valve vhoere

flocks that closes ;eliethe'-ii low pressure in the
supply header5 The process water }! routed through the building at an elevation
above the processes to prevent backflow from the building to the utility.

Process Cooline Water

Process cooling water for the BPF jssupplied to the building from a ciop
p~ihg'systei'C.ita che s

.f menj .nrthePFi The cooling water distributed through h cooling water
supply distribution eiea'derh " iF6nf~gaie'2iTbpJ i Teat

. nme a tEexcis'isat oobleder-fio'sq'i

Makeup water for this system
pomes from the process water downstream of an in-line backflow p Later.

Deionized Water

Deionized (DI) water Js supplied to the BPF from the Building 130 services area
and distributed "u'wii"a DI water supply distribution header (see Section
15.10.5.8 of License SNM-124). Iij'n automatic shut off valve shulve D
Wt~r rxente'rseit ~ildi'n' that closes Vh'x er6iis low pressure in the supply
headerj The DI water distribution header is routed through the building at an
elevation above the processes to prevent backflow from the building to the up

ISA Summary for BPF, Rev. � Page 2-20
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2.4 LIGHTNING PROTECTION SYSTEM- NFPA 780

NFS performed a lightning risk analysis for the facilities near the BPF in
accordance with the Lightning Protection Code (NFPA 780) and determined that
the area was at a moderate to severe risk of being damaged by lightning. This
ranking is fourth out of five levels with 'severe' being the highest (fifth level).
NFS wvill provide lightning protection in accordance with NFPA 780 for the BPF.

2.5 VENTILATION SYSTEMS

Plant Ventilation Systems

The plant ventilation systems can be functionally separated into two categories:
the heating, ventilation, and air conditioning (HVAC) j7'trs and the process
exhaust ventilation (PEVS) (Section 15.10.5.12 of License SNM-124).
The HVAC systems are designed and operated during processing to maintain a
clean and conditioned air supply to all areas of the NFS Fj-ait. The PEVS
provides air flow from areas of lesser potential contamination to areas of higher
potential contamination, confines and contains air streams containing radioactive
constituents, and minimizes otential accumulation of contamination within the
air handling duct work. ieasiWi n ii

Epri'l'e'uanisiArfirto'Efurt:fonNe is
cleaned by V (Figure 2-9).

BPF Ventilation Svstems

There are four BPF ventilation systems: Process Exhaust Ventilation system,
Hydrogen Ventilation system, Building Zone Ventilation system, and HVAC
system.

The BPF process exhaust ventilation system p local processing/cleaning of
the off-gas from the BPF processes prior to discharge to the environment.
Efflitu7i from the dry processes Es HEPA filtered. The design p vjedja sufficient
airflow to meet or 1xced125 linear feet per minute (fpm) airflow requirement at
enclosure openings. Du sized such that airflow velocity is 1,500 fpm.
gf~le&n from the wetqprocesse§, nitric acid and caustic systems in the BPFF-ris
routed to a scrubber. The scrubbed and filtered off-gas ventilation ucats rh

th ndoe duct li R stack for discharge.

The dissolution of UAI by caustic solution ietefes: hydrogen gas. The off-gas
from these dissolvers is diluted with air from outside the building such that the
lower explosive limit (LEL) of F hydroge n -r.m ' is never reached. EMIs

HEPA filtered and discharged through a BPF local stack.

A separate ventilation system cs used to ensure that the BPF interior building
pressure is negative relative to outside air pressure. Keeping the interior pressure
negative ensures potential airborne contaminants cannot leave the building. The

ISA Summaiy ror BPF, Rev. � Page 2-21 F�c6�2OQ4
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system L Ejgdesigned to ensure that the air sweep within the building will be
from areas of lowver potential contamination to areas of higher potential
contamination.

ISA Summary fbr 13 PP. Rev. �I Page 2-2.2 Februaiy6;2004
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Figure 2^9
Main Process Exhaust Ventilation
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[heBFiTE HVAC unitsl One unit Es the HEU area, one s the
Solvent Extraction area, and one [erv& the NU/LEU area. The HVAC systems
are designed four fresh air changes per hour, with 8-10 recirculated air
changes per hour in ti non-process areas, and 25-30 recirculated air changes per
hour in the process areas. All recycled air jj filtered with filter and 90-95%
ASHRAE efficiency final filters. All air handling equipment is Fesis o
corrosion from nitric acid fumes.
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Association Standards, BC, Standard Fire Prevention Code, and Industry
Practices. The FHA documents how the BPF fire .tdc ioh:satisfies the main
objectives associated with fire prevention, fire detection and alarm, life safety, fire
suppression, and fire response. In addition, the FHA documents compliance with
the following applicable codes:

NFPA 10, Portable Fire Extinguishers
NFPA 69, Explosion Prevention Systenms
NFPA 70, National Electric Codeld
NFPA 72, National Fire Alann Codeg
NFPA 90A, iznstdlaibnTo 'Air Conditioning and Ventilating Systems
NFPA 91, Eenis fidSystems Hi air siog

. xhaust Sy dt fIli: 6

NFPA IOIF, LfeSafetyCodeE
NFPA 220, it~ilding Construction

NFPA 801, t -tdcThnFacilities Handling Radioactive Mat~Mdi&I
Standard Building Code, 1999 Edition.

associated with'each:BP process -area:

2.7.1.1 Fire Prevcntion

As documented in the FHA, fire prevention is addressed through noncombustible
building design requirements, fire separation requirements, combustible and hot
work administrative controls, ignition source controls, and explosion prevention
controls.

Building Design

The main building design uses noncombustible construction; and interior
components such as piping, ducting, conduit, and applied finishes i
a flame spread index less than 25 and vre rated as self-extinguishing by a
recognized laboratory.

Tanks and Columns

Tanks and columns ik made of noncombustible construction, except for the
following 3 small tanks:

Onefallon HDPE plastic tank on the second mezzanine level in the SX
process area, for 0.5M nitric acid,
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One Gillon HDPE plastic tank in the Mechanical Room for sodium
carbonate, and

Onegallon HDPE adjustment tank in the LEU process area.

These are small tanks handling noncombustible liquids. The S have a flame
spread index of 30 or less and do not warrant any special fire protection features.

Electrical Svstems

All electrical equipment and installation R i"R~-escomply with NFPA 70,
National Electrical Coded. Electrical equipment installed within the solvent
extraction (SX) area and SX chemical makeup area tare rated NEMA 4X Ed
resistant to corrosion. Electrical equipment inside the UAI dissolvers, inside vent
lines, inside exhaust ventilation ducting, and inside the UAl HEPA filter unit (on
the roof) SF rated Class 1, Division 1.

Either physical separation or noncombustible barriers, complying with NFPA 70,
Ei6 used to separate power cables and signal cables in cable trays. There ire no
plastic cable trays. There arc some multi-tier cable trays and some vertical cable
shafts (short runs).

Electrical cables Fri fire rated and meet&UL 1685, Vertical-Tray Fire Propagation
and Smoke Release Test for Electrical and Optical-Fiber Cables!einihase

Zuireinenitssihiaws ANSILL 1581 flame test criteria and
qualifies the cables'a LS (limited smoke) cable.

The highest voltage is 480 VAC. The largest current draw (300A) is from the
HVAC system. Protection devices (i.e. thermal overload) are provided on
electrical motors, based on NFPA 70 requirements. Any transformers in the
electrical or mechanical room E dry type transformers, meeting NFPA 70
requirements. The electrical room Eftraln motor control and electrical
switchgear equipment. Ventilation Is provided to maintain room temperature
below the maximum safe operating temperature for this equipment.

Fire Separation

The HEU and LEU process areas located in the main building are classified as an
H4 *occupancy perteSBGTh process 'is classified as H3 o

m 0 per th SBC.

Per the H4 classification, there is no requirement to separate the HEU and LEU
areas with fire rated construction. However, a rnioist-iiebarrier wall Bas'
installed between these areas for security purposes.
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Fire separation provisions for the SX process area S auil ;7arc as
follows:

* ziinai separated from adjacent areas in the BPF by interior walls
and ceiling assembly which comprise a minimum 2-EZoUi fire rated
enclosure.

* The SX fj separated from adjacent areas in the BPF with
minimum 2-hiour fire rated construction. Design considerations include:

-All door openings in the fire rated w%'all assembly ii~ UL-listed l/2-ht-uf
rated self-closing fire doors, which open outward for employee egress
from the SX area.

-All ducting that passes through the fire rated wall assembly (gvitf
c tion o iia re provided with minimum I Y'/ i&o

rated self-closing fire dampers, located for ease of inspection, testing, and
resetting.

-All penetrations (piping, conduit) that pass through the fire rated wall
assembly are sealed with a 2-or rated material.

The Mechanical Room and Electrical I.6 1
with minimum l-Fiir 1 fire rated constructionjii penetrat iduit

Transient Combustibles

Personnel training and detailed procedures L developed and implemented to
strictly limit transient combustibles to very low levels. Periodic assessments are'
conducted to ensure that combustible loading controls and good housekeeping
practices are maintained throughout the BPF.

Hot 'ork-

Hot work presents a potential ignition source. The primary mode of ignition is
through hot sparks which, if unnoticed, can ignite low-mass combustibles such as
paper, cloth, and thin plastic materials which can then proceed to ignite more
massive combustibles such as electric cables, plastic ducting, etc.

Although it is an unlikely situation, the potential exists for an acetylene gas leak
during hot work to enter an inlet air duct for the UM furnaces and create a flash
fire and overpressure incident.
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NFS has hot work procedures which require a permit and fire watch. For the
BPF, an additional step Fa;sbee implemented to require shutdown of the UM
furnaces if any hot work using flammable gas cylinders is conducted within a
35-foot radius of the UM air inlet blowers.

External Ignition and Fire Sources

Oil

Approximately 35 feet from the north wall of the BPF are two electrical
substations, which contain nine oil-filled transformers. Six of the transformers
have a capacity of 125 gallons and the other three have a capacity of 80 gallons of
oil. The transformers are on a concrete pad surrounded by gravel. With the size
of the transformers and separation distance, these transformers do not present a
fire exposure to the process operations inside the BPF.

Ilvdrozen and Propane Tanks

Approximately 360 feet south of the BPF there is Fallon liquid hydrogen
tank and a backup bank of six horizontal tanks containiiaseous hydrogen (each
tube is approximately 54 cubic feet). In the same area there is a Ggallon
liquefied propane gas (LPG) tank. Also, the delivery truck routes for both
hydrogen and propane are approximately 350 feet from the BPF.

The primary exposure from these tanks and delivery trucks is from a BLEVEX A
BLEVE creates a large rising fireball of short duration, which presents a radiant
heat and bum injury exposure to people who may be outside and not in fire-rated
protective clothing. A BLEVE does not produce remote overpressures and
presents an insignificant thermal exposure from a property damage standpoint.

A hydrogen unconfined vapor cloud explosion (UVCE) is not a credible event due
to the vapor density and dispersion characteristics of hydrogen. The LPG tank
size (1,000 gallons), and location (in the open), make the likelihood 'of an UVCE
highly unlikely. The outside hydrogen and propane tanks present an insignificant
exposure to process operations inside the BPF.

The only significant ex osure to the BPF processing equipment from the
operations i;im i u from pressurized hydrogen gas used in the process
equipment. An explosion iiside'uild i damage the fire barrier walls
and ceiling assembly thus exposing pul damage ,ea, located on top
of E _ nd BPF process equipment in the HEU area to explosion
overpressure damage. To address this issue, the processes 1fBiiildiii
,omjjy with explosion prevention measures per NFPA 69, Explosion Prevention
Systems.
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2.7.1.2 Fire Dctection and Alarm

Fire Detection

An NFPA 72, National Fire Alarm Coded, compliant fire detection and fire alarm
system as installed to meet SBC and NFPA 101 requirements. The detection
system designed to provide automatic detection throughout the BPF. The
following detector types i provided:

a. Automatic Smoke d/orHea* Detection

* At the roof level and under mezzanine levels in the HEU and LEU Process
Areas

* In the Mechanical Room, Electrical Room, Offices, and Change Rooms
* In Solvent Extraction and Bulk Chemical Mixing Areas
* An inline duct smoke detector in the outlet ducting (upstream of the

exhaust stack) for the building exhaust ventilation HEPA Ciittlocated in
the HEU process area. Operation of this detector will ct iva07visual
iLdictions 6nt HEU.areaU

b. Continuous Linear Thermal Detection Cable for providing detection in
selected areas, and for specific equipment such as:

* UAl glovebox enclosure
* PI Usiv~jer vent lines
* UAl HEPA filter unit on roof
* Selected electrical cable tray segments
* SX evaporator heaters
* Selected points on equipment which may be subject to overtemperature

conditions

nstallatibnPificlMdes a UL-listed or FM-approved fire alarm panel wvith backup
power, supervisory alarms, and remote alarm transmission to a constantly
attended location.

Alarm System

An NFPA 72 compliant fire alarm signaling system Is installed to meet the SBC and
NFPA 1OlTL.The fire alarm Eih s the following:

Homr and strobe alarm devices located throughout all process areas as well as
the office areas and equipment rooms to maximize the potential for total
occupant notification.

ISA Summary for BPF, Rev~~. .ae229Fyry6?O4
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* Manual fire alarm (MFA) pull stations, which includes a minimum of one MFA
at each of the required life safety exit doors.

2.7.1.3 Life Safety

Life safety exit doors, with illuminated exit signs, and panic hardware compliant
with NFPA 10l1 Ee provided for each process area and each mezzanine level.
The exit ect the maximum travel distances specified in the FHA. Egress
pathways hie marked and meet minimum widths specified in the FHA.

2.7.1.4 Fire Suppression

Automatic Fire Suppression

Due to criticality safety concerns -c umeht i d iti8 litiHafeti
E vaiuation (NGSistee 3 automatic X sprinkler protection is
not an acceptable fire suppression option. With the fire prevention, life safety, and
fire protection measures documented S AjSumaay and completion of the
FHA recommendations, an adequate margin of fire safety is obtained and an SBC
sprinkler protection equivalency is met.

Portable Fire Extinluishers

Portable fire extinguishers i located throughout the BPF in accordance with
NFPA 10, Standard for Porlable Fire Extingudishers. Fire extinguishers of the
type which . NiE not cause electrical damage are installed in areas with
important electrical equipment. Special 2.5-gallon F500 agent fire extinguishers
We provided in the rpo ess area.

2.7.1.5 Fire Brigade

Presently there are 6ihxatly 30 NFS E3rig members. From Sunday,
11:00 p.m. to Friday, I1:00 p.m., there is 24-hour coverage hy iFireBtad2

rs. Availability ra minimum if five diee.jjgTade members on an
annualized basis is approximately 71% (120 hrs/week x 52 wveeks/8,760 hrs per
year). Availability during the times that HEU and SX p areas are operating
(5 days a weekl24 hours) is approximately 95%. All operators are trained in the
use of portable fire extinguishers.

Plant response in full turnout gear to the BPF is in a range of 5-8
minutes. The plant fire brigade program complies with NFPA 600, Industrial
Fire Brigades. Members currently receive 24 hours of initial fire training and 8
hours quarterly. They also attend an annual live fire training exercise.
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Backup response is from the Ervin Fire Department, which is part paid and part
volunteer. Response time to the BPF in full turnout gear would range from fifteen
to twenty minutes. An annual joint training drill is conducted at the plant.

Pre-Fire Plans

The NFS i f and Envin Fire Department pre-fire plans for the NFS FJant
include specific emergency response strategies for the BPF.

The general strategy regarding smoke control rs to maintain the HVAC systems
and building exhaust ventilation systems in operation during the initial stages of
the fire. This strategy will maintain negative building pressure compared to the
outside and provide initial smoke dilution.

2.8 CRITICALITY DETECTION SYSTEM

The NFS Site criticality detection syste M m1 'g h'ed n

.4 Monitoring is performed with Victoreen ionization chamber detector
systems and Eberline GM detectors. To assure a limited number of false alarms,
the system is set up with two detectors on each circuit. With this setup, a single
failure wvill not cause alarm actuation. Alarm actuation is caused by either both
detectors alarming, a single failure and the second detector alarming, or both
detectors failing. The detectors are located as shown on Figure 2-10. The alarm
trip point is set in accordance with the requirements of 10 CFR 70.24 (a)(2).

dby ;_o;pera....' 7 tt - .ctions

Cralcuationsy up areas ofthe BF are coveredby at ilens
tiw dentietors. In tdo:he unlkyvnt bsof a ulerciticalits a n l

-system wouLd civ6ate and allplant personnel:would immdiatel eacaethi

work area.-, Al plant pe rsonnel. are tan and nvs o' a a plant

evuaretioneproctdures. Raoudean

limidetedtbystme, distane undik shelding. Upoassessment fcidtent aenthe 'lar

ssem wouldn'activatean al lat erone l 'h w ould immsediatelyevacuatethir
wor-arlta. All plant pesonnelare itrainedo poute knowledgabe of nmalarms and ple~ant

tevacation proedu.Iores.Raiaio eplfcosurdestfroma nclercritcalitty wouettld beo

situation, a reentry team would be directed to enter certain facilities to shut-down
appropriate process equipment.
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3.0 PROCESS DESCRIPTIONS

1 ransudh6ridi &f'si us cDO~

g1i-cIrQpowerixe alnvii.'tt:6 S

eiB ;S k i e BPF process operations consist of high-enriched
~ranium;Metal oxidation and dissolution, Uranium/Aluminum (UAI) dissolution,

Solvent Extraction, Downblending of highly enriched uranium solution with
natural uranium blendstock solution, and Liquid Waste Discard. The natural
uranium blendstock gutibiiperedising natural uranium Kde.iin
nitric acid. The overall process flow diagram for the BPF is identified in Figure
3-1.

The process description is made up of six sections (Uranium!Metal eissn,
UraniuniqAluminum Propels ng, Solvent Extraction, Downblending, Liquid
Waste Discard, and Ventilation System) and each is divided into six subsections:
Process Description, Criticality Safety, Chemical Safety, Radiological Safety, Fire
Safety, and Environmental Safety. The five safety evaluation subsections define
the significant hazards and controls involved in the process from the applicable
safety perspective. The Chemical and Radiological Safety sections address
hazards to the worker while the Environmental Safety section addresses both
chemical and radiological hazards to the public.

A summary table is included at the end of each of the six process description
sections to summarize the significant hazards and controls involved in the process
for each of the five safety disciplines. The controls listed in the summary tables
include system design features and safety program controls, in addition to IROFS
controls. The IROFS controls are listed in Section 6 and are determined by the
consequence analysis and risk assessment documented in Sections 4.2 and 4.3.

3.1 URANIUM-METAL PROCESSING

3.1.1 Process Description

ISA Surnimiry for BPF, Rev. �* 
Page 3-1
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Figure 3-1
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Receivin2 Containers of HE U-Metal Button Pieces

The broken HE U'metal buttons (average 4.5 kg U per button, 5.5 kg U
maximum, with 40-80 wt.% 235 [J) S packaged by BWXT Y-12, LLC personnel
into either a i -6inh'Ar(4c25-inch diameter by GA25 inches tall, 11 kg U
maximum) or a l-butto 5-inch diameter by 875 inches tall, 5.5 kg U
maximum) aluminum foil pou Fhf

iJ )C rumpled aluminum foil prmsta it e.bs placed
above the UJmetal pieces to fill the void space. The W niar shipped inside
appropriate packages eI DOT S ecification 6M) to NFS from the Y-12
Complex. Each shipping package ij-s two 2-button containers or a combination
of 1-button and 2-button containers. The shipping packages me delivered to the
dock on the south side of Building _ F Enload the cargo restraint
transports (CRTs) into the shipping/receiving vault. Once inside this vault the
shipping packages F removed from the CRTs and O r unloading.

Inside the shippingfreceiving vault the shipping packages i unloaded one at a
time. Each container jz check weighed and taken to the Storage Vault in Building
_ This vault is not part of BPF operations and is currently addressed in

License SNM-124.

There E two storage racks in the BPF in close proximity to the Uinmetal
processing area. These racks K used for staging M'o Tf lg P rior to
processing. These I seven f os qitvi F2-ch 'n rticaiispacing
m between positions and 24-inch spacingbj"IjniAi3n between columns.

The U~metal transfer FRIhave two shelves, with m positions per shelf. The
UioEsiff""1io1M' fix ed minimum spacing I :r

ISA Surnnury for BPF, Rev. � Page 3-3
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i idofsia ing from the positions to the edge of the
cart.

U:Metal Sampling for Material Control and Accountability (IMC&A)

The HE U,,metal pieces are a pure homogeneous U material, therefore~the U and
235U content of the Llmetal pieces must be determined within 30 days of receipt.
When sampling is to be doneMs of HE U metal ae taken from the Storage
Vault to a Utmetal sampling enclosure using a wheeled cart. poadd
__ 'i tqeel Inside the Ur-mctal sampling enclosure the topJs
removed from the iw atnr.,ki 7,h lie,,Jremovc eHe

Uranium-Metal Oxidation and Dissolution

Glovebox Interlock Control System

Each glovebox is equipped with Finterlock-ed. doors controlled by a
programmable logic controller (PLC) to limit the material being processed to one
container, or batch, at a time ( I kg maximum)l *h'.iovb-oXf.5tii

___d _ _re s__a__e__ - Ifthe contents are less than the
maximum batch'limit, the PLC allows the outer glovebox doorto l -hI6e

atthn->ffie 'ne; e t 11fs'Ahe~air;.iocl;

s The outer lthen rfiiians locked until

ISA Summ3ry for BPF, Rev. � Page 3.4 E2�2.OA�
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the PLC receives a determination from the Rosemount accounting system on the
3-day test columns that the batch has been completely transferred to the 3-day test
columns.

6, tpe et tat se o v o closed
III tlme~s.;,ls.feoturM ' iizev...vap assing ro m Uixsoto'the
iinaciThe dissolver vessel is heated by an electric band heater that is wrapped

around it. Hydrogen peroxide p into the dissolver j
olumn during dissolution to prevent excessive NO, formation. After dissolution

is complete, the solution [ transferred to the 3-day test columns for MC&A
process monitoring measurements.

3-Dav Process Monitoring Tests

HE uranyl Nitrte [iin''e' from the dissolvers to a bank of favorable geometry
test columns. The three test columns EE manifolded =WtoeR and frare
isolation Lv~I~j.Ion the bottom of each column. The bank of toliiinshifds at
least 300 liters (110 liters per column). Zflthbltb'

r- i6inch hv.,it~i~i m~r ~m~s
pipe'' A Rosemount system is connected to these columns to measure the density

d olum~ie of the solution. The Rosemount system uses nitrogen to determine a
pressure difference at different elevations in the columns. The nitrogen supply is
provided with fail safe isolation valves that close on loss of supply pressure.

Each column will vent to a nominal 6-inch diameter borosilicate glass knockout
column. At the top of each column is a deionized water flush lini

v interlocked valve that closes on loss of supply pressure. A
port is provided on the suction side of the recycle/transfer pump to obtain a
sample for MC&A monitoring. This port Elsoiused to return samples and purge
solution to the columns. The g les the uranyl nitrate solution or transfer
the solution to 7-Day Process Monitoring Columns. The pump is sized to
properly mix (I 0 times capacity) the bank of columns in approximately 1.5 hours.
Time to pump the solution to the 7-day Process Monitoring Columns E
approximately 10 minutes. Separate valves are used to control solution recycle
and transfer to 7-Day Process Monitoring Columns.

7-Day Process Monitoring Tests

'HE uranyl nitrate will be pumped from the 3-Day Process Monitoring Columns to
a bank of 6 storage columns which can be mixed and am eet 7-day
testing g The columns E manifolded digetaier r isolation
Mireson the bottom of each column. The bank of ,-o id o iui 600 liters
(approximately110 liters per column). g9'eetoie5insSP'.c . n to a saf- g t k

MS h~j to a safe geometry knockout column. -A-t the top of each

ISA Sumniry for BPF, Rev. PePage 3-5
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column is a deionized water flush line. E ii
interlocked valve that closes on loss of supply pressure. A port is provided on the
suction side of the recycle/transfer pump to obtain a sample for MC&A
monitoring. The G i the uranyl nitrate solution or transfer the solution
to HEU Mix/Measure Columns. The pump is sized to properly mix (10 times
capacity) the bank of columns in under 2 hours. Time to pump the solution to the
HEU Mix/Measure Columns p20 minutes. Separate valves are
used to control solution recycle and transfer to HEU Mix/Measure Columns.

A Rosemount system is connected to these columns to measure the density ED
Qume of the solution. The Rosemount system uses nitrogen to determine a

pressure difference at different elevations in the columns.

3.1.2 Hazard Identification and Controls

A summary table of hazards and controls for a is included as
Table 3-2.

3.1.2.1 Criticality Hazards and Controls (UrMetal Sampling and UMctal
Dissolution)

3.1.2.1.1 UraniumniMetal Sampling ditli is

For Unmetal sampling, uraniumImetal c psii4 are rocessed within
the sampling glovebox at one time. A single can is opened jpre-existing

removed from the can. Up to , samples are obtained from individual
cans. Each can !ab so reTemoved from the enclosure prior to
entry of the next can for sampling. The enclosure has a minimum l-inch barrier
around the inside wall to limit potential reflection from outside the enclosure.
Once f samples a r e e g a = - f o r

nanalysms

This operation is considered a routine task performed by a trained operator in
accordance with an approved procedure. The enclosure is posted with the single
can limit identification. It is considered to be highly unlikely that a trained and
highly qualified operator would place two additional uranium-metal cans (three
total) within the enclosure in a close-packed configuration and further modify the
enclosure in violation of configuration control requirements to enable full
enclosure reflection sufficient to lead to criticality. It is also highly unlikely that a
single trained and highly qualified operator would place three additional
uranium~metal cans (four total) within the enclosure in a close-packed
configuration and enable full enclosure reflection sufficient to lead to criticality.

___ - ___ ___ ___ - --- new f--tti I e . an e. I - __ --
;�%l
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3.1.2.1.2 UraniumtMetal Dissolution _iiticality/Hanrfds'

3.1.2.2 Chemical Hazards and Controls - Worker (U-Mctal Dissolution)

Chemical Inputs or byproducts in the UQMetal Dissolution process area I,, t
Ua which have established employee exposure limits or

present physical hazards include:

* U metal iMcal
* Nitric Acid, 67 percent by weight - oxidizer, corrosive
* NO. emissions
* Nitrogen gas - asphyxiant

ISA ummry br BF, ev.j Pae 37 Fbhi~y~,2O_
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* Hydrogen Peroxide, 30 percent by weight - oxidizer, corrosive
* Uranyl Nitrate - oxidizer, corrosive

Other inputs include process water and compressed air.

Chemical Reactions:

3U+40 2 -U 3 08
U30s + 6HN03 + H202 -e 3UOz(NO3)z + 4HzO
**3NO2 + H2 0 <=> 2HN03 + NO
**NO + HNO3 + H20 - 3HN02

**HN02 + H202 -+ HNO3 + H20

*"These equations relate to the removal of NO. through the addition of
hydrogen peroxide.

Table 3-1 "Chemical Hazard Interaction Matrix - U Metal'*' is provided for
consideration of U Metal chemical hazards.
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Table 3-1
Chemical Hazard Interaction Matrix - U-Metal

hffiatzV P Comp.| Cooling D1 Hydrog Nitric Ni U Uranyl LzQr
1 Air Water Water Perox. Acid (gas) vapor metal |Nitrtc

Agoin| samel none none none none 4 none none none none botw
Compressed Air 1t samr= none none none none none none none none btoM
Cooling Water i SaMeC none none 4 none 4 none none btns

DI Water Sae none 4 none 4 none none VI!e

Hydrogen Peroxide, sarm 4 none none 4,6 none ~a-4
31% (solution) Mn
Nitric Acid, 67% samic 4 4 4 4 >.

Nitrogen (gas) 0 i =samc none none none 5

fNOX (vapor V ;3 1 D2 fiX ttf -6 satme 4,6 none 6
Uranium Metal a same 4,6 d
Urany Nitrate (solution) sa . nmx

M_ 1 -1 i , f m

I =ieat generated from chemical reaction may initiate explosion.
2=May cause fire.
3=Flammablc gas generation.
4-Heat generation by chemical reaction, may cause pressurization.
5-Can become highly flammable in use; causes pressurization.
6=Contact with substance liberates toxic gas; causes pressurization.
71lnnocuous and nonflammable gas generation; causes pressurization.

ISA Summary for BPF, Rev. � Page 3-9 F 04
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Chemical Hazards:

A spill of 67 percent Nitric Acid resulting in a loss of contents of the gallon
bulk tank would potentially result in an employee exposure above thieRPG-3
level. Unmitigated, this would be classified as a high consequence event. The
exact amount of the spill would be dependent on the severity of the line break or
leak, or the severity of the valve failure or leak. The amount of the spill would
also be dependent on the time until operator intervention. Isolation valves on the
bulk nitric acid input lines to the building would prevent a spill through a line
break or valve failure when the building was unoccupied. 1Spring-loaded valves at
the use points will serve to ensure operator presence during nitric acid addition.
Column overflows would be diverted to a glass ventilation knock-out column.

A spill resulting from a _gfb'rfo column failures or valve failure at E eydrgen
p&io column in the area would not be expected to result in an employee

exposure greater than the established ERPG-2 limit for a limited exposure time,
nor would an exposure resulting from nitric acid fumes from process solution
spills or NO. emissions.

A spill resulting from a 2-liter container of hydrogen peroxide would not be
expected to result in an employee exposure greater than the established ERPG-2
limit for a limited exposure time.

During normal operations, employee exposure to chemical vapors involved in the
dissolution of U Metal are controlled though process exhaust ventilation. In the
event of a Uranyl Nitrate spill, employee exposure to nitric acid or NO, vapors
would not be expected to be above the established .EEG..2rlimit. A release of
nitrogen r to the work area would not be expected to create an oxygen
deficient atmosphere.

Chemical Controls:

It is the policy of NFS to minimize the risk associated with the use and storage of
hazardous chemicals, in accordance with federal and state regulations.

Provisions for managing the safe storage and use of hazardous chemicals which
are integrated into the processing of radioactive materials or are generated by
chemical reaction during processing include the following:

* Chemical evaluation during the design process to identify the hazards
associated with the use and storage of hazardous chemicals.

* Administrative control through training and specific instructions contained in
approved NFS procedures. This may include specific hazard warnings,

ISA Sumnwy for BPF, Rev. � Page 3.10
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personal protective equipment requirements, and/or spill response
instructions.

* Routine audits and assessments as required by approved procedures.
* Engineering controls, as appropriate, for hazardous chemicals which have the

potential to impact safety. These may include, but are not limited to,
equipment design safety features such as pressure relief valves or interlocks,
containment, ventilation, detection methods, and/or materials of construction.

In addition to the general controls listed above, the U Metal processing area
would rely on utility line elevation design, and isolation lvesas engineering
controls. Other engineering controls include the glass knockout columnm and
spring-loaded valves on the chemical input lines at the use points.

In the BPF process design, the majority of hazardous chemicals are piped into the
process to minimize potential employee contact with the chemical during normal
operations. In addition, most hazardous chemicals used in conjunction with
radiological materials are handled inside process containment, with any vapors
vented into the Wet Process Off-Gas System. Compressed Gas lines utilize
pressure regulators, pressure indicators, flow meters, and pressure safety valves at
appropriate locations in the line to insure safe operation.

As stated in the NFS Stormwater Pollution Plan, engineering controls for
chemicals stored outside in bulk quantities at the NFS plant include secondary
containment systems (dike or sump). Dike areas are not provided for compressed
gas tanks. Chemical Spill Response Houses stocked with spill response supplies
are located in areas where bulk chemicals are stored and/or unloaded.

Emergency Eye Washes and Safety Showers are located in areas where corrosive
chemicals are used and are routinely inspected and tested in accordance with
applicable NFS procedures.

ution-Are-summanzed@BimTibd

3.1.2.3 Radiological Hazards and Controls -Worker (UQhMetal Dissolution)

IoZita-a ""ra *eoi 4 runaryNdioio a d.for'ietJ-etal
is~soltiutzon'beWss~ ,i;heS~~ ci*oainet.fto'. '~ooia mai'er
mrocesse iei j. C~rtmex~anmne Dnn easfiof.cntucon:udiefied*0'-::.1s.:£<'>v;-¢,S'Be.2Y-Ry r,6lOIg~cl m]olU~np i
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Radioloiical Hazards:

1 of1-Ah) tfiRI'dcontaintied

b- e dionial Control:

protetoo ntS~°,erols ^. utilizwedin thle U-Meta D ssolto Poces.ersnnel

trsteainingeanptpoedntal for s opertio and q tection of

anyunfvralsreds that appropriae rrciveatoMcnb mpeetd

miten C airbCorne radio tn taminatie el and . radiati el within

specnifid imteps t rotK~vfetaaists occlupationl rdiogcal hazd~fi~nards asscated

M eta Dc Radiological S

Acre'are ..summanzeIm

The BPF Fs a Controlled Area, and Pigserdiadministrative radiation
protection controls lJe utilized in the U-Metal Dissolution Process. Personnel
training and approved a pllow for safe operation and quick detection of
any unfavorable trend so that appropriate corrective action can be implemented.
'Me controls afforded by NFS' Radiation Protection Program for BPF Fjefme thy
maintain airborne radioactivity, contamination levelsl and radiation levelswithin
specified limits to protect against occupational radiological hazards associated
with operations in U-Metal Dissolution. There are no IROFS identified sor the U-
Metal Dissolution process based on the Radiological Safety Consequence
Analysis documented in Section 4.2.

.3ui~ ia -fxr Mg

3.1.2.4 Fire and Explosion Hazards and Controls (Orlsetal Dissolution)

The~~~~~~o process involves oxidation ofHEuaimetlpcs
and dissolution with nitric acid to produce bigh-enriched uranyl nitrate solution
(HEUN). 'Mere are four potential fire hazards associated with the ot

rqpouto process:

Fire Inside a U Metal Glovebox
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parksmay cause'ow-density transle ntcom Iust I es-.to'.ideJ
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Furnace Overheatin2

The general MSDS sheet for uranium metal indicates that uranium will melt at
2,0690F (1,1320C). However this is some vhat misleading as uranium metal wvill
not melt in the presence of oxygen but will oxidize to U308 . U3 0B is the highest
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oxidized state and will not oxidize further. U30s is stable both from an energy
standpoint as well as a reactive standpoint and does not present a fire hazard.

The U metal furnace has over-temperature protection, which will automatically
shut down the furnace if the temperature reaches 2,0120F (1,1000C). The
maximum temperature that the furnace can produce, based upon its power input
design, is 2,0120F (1,10000).

Having an internal furnace fire or internal furnace-overheating situation is highly
unlikely based upon the fact that the uranium will be oxidized to U308, which is
thermodynamically stable, and the furnace is equipped with continuous
temperature monitoring and high temperature shutdown interlocks.

There are no flammable or combustible gases or liquids used in the U metal
process area. The utility pipes in the area consist of nitrogen, nitric acid, plant air,
process water, DI water, and cooling water.

The cooling water, deionized water, process water, and plant air systems represent
no fire hazard. Nitrogen is a nonflammable gas and has no hazardous
decomposition products.

Aide ..;. . . .e e
lRnint4ehii %'s -o-et&eatriAi'e; D~touize d1ithfiA64

jd at!ccur djbjc:

~c~abtd-b~ifigdiAd
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There is a potential for hot work being conducted in this area. The process wvill be
shut down should acetylene gas cylinders be introduced into this area. This hot
work will be administratively controlled by hot work procedures, requiring
shutdown of the U metal furnaces if hot work involving flammable gas cylinders
is conducted within a defined distance

Excess Temperature Exposing POG Plastic Ductina and HEPA Filter

The exhaust from the U metal dissolver, which is primarily heated air, is
connected through stainless steel piping to a demister (where any U308
noncombustible dust is captured) and through a condenser where the heated
exhaust air would be cooled. Downstream of the condenser the clear PVC pipe is
connected to the clear PVC WOG line ducting which is connected to a knockout
column.

Fkre" Sh El~ras ar d, o' rit:ro Is forr-t he I 7 OR ai N 5 ssoLuttjqn proce~s.are'sumaz,

The controls i are required by the FHA. Since these controls
were not required to prevent exceeding the 10 CFR 70.61 exposure criteria they
are not listed in Section 6 as IROFS.

3.1.2.5 Environmental Hazards and Controls - Public (U1JrMetal Dissolution)

The environmental hazards for the U__T n process are the hazardous
chemicals and radiological materials that have the potential for being released
outside the BPF resulting in levels above the criteria specified in 10 CFR 70.61
outside the Controlled Area. The levels of concern for environmental hazards
defined by 10 CFR 70.61 are defined in Section 7. For the U1jtal',IjluioR
process, Bjijhazards were evaluated to determine if they had the potential to
exceed the above levels under postulated accident conditions7

PbER runt '- 2 L~ *t112.i umn

Environmental Controls:

FSi iiennvironmental .ogc ~l scena~5jfor the
prcess A e fietemie xceed action levels specified in

IO CF7 postulated accident scenarios were determined to be Low
consequence events]

ISnAumar f r, c:Met R ev pc Pe 3e16 asummarized an
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Table 3-2
Hazard Summary for U- -NU

Hazard Type Hazard Description Passive Eng. Controls Active Eng. Controls Admin. Controls

Criticality U metal in unsafe geometry container Favorable geometry metal containers Interlocked valves or Only favorable geometry
Backflow to unfavorable geometry utility F spring-closed valves on containers allowed in HEU
or chemical makeup supplies ' utility and chemical makeup area
Container or mass limit exceeded in Overflows on columns Eppliesnclosure container and mass

~ ncosreFaoabe eo. qup Interlocks, scale, PLC, and control.t0~; ii' EnclosureFavorable geom. equip; Rosgount do
Transfer of U-Metal to columns RosemountI .

FloodEnclsureBagout doorFlood Enclosure Filters o,'rage |

Pipe leak to unf. geom. Elevation control on utility and One hand-carried container
Maximum reflection condition exceeded chemical supply lines per operator and 12" spacing
outside enclosure Enclosure reflection control Hydrogen to Uranium H/X

Dbl. sleeve pipe ;Iica
Enclosure overflow drains Q''

Chemical Nitric 'cid, spill (67%) Materials of const. Addition of Hydrogen Personnel training and
Uranyl nitrate spill Piping and columns welded const. peroxide d c Procedures
NO, emission Knockout column overflows Spill response procedures and

.,Utility SURI interlocks, supplies
Hydrogen peroxide spill (30%) iliti oc, Ro e audits and

/ Emergency eye wash and inspections
REM .lp~as;`F.( a d safety showers

Chemical makeup spring
loaded valves

prmg cloe and
r'iv'aives'fbord eniucal

___ii lk__p
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Hazard Type Hazard Description Passive Eng. Controls Active Eng. Controls Admin. Controls

Radiological .HgUNoiutioh Separation of U-Metal process area Rad. Prot. Prog. monitoring Personnel training and
h and instruments procedures

Rad. Prot. Program controls

Fire and Fire in U metal glovebox Low fire hazard materials in process Overtemperature shutdown Hot work controls including
Explosion U metal furnace overheating area controls on heaters and shut down of furnace

Excess POG exhaust temperature furnaces e off

Flammable or combustible vapors a.eHUN
Temperature monitoring for WUt ea
furnace 1W eers/tong toriovp

samples froin~iia14

Environmental Nitric bdibd spill (6Zo) Equip. construe. controls None. Personnel tmg. and qualf.

HEUN spill Process exhaust ventilation scrubber Oper. and Emerg. Procedures

Hydrogen Peroxide spill HEPA filters

Nitric Oxide release (Operational upset: rs-~f, cotidR
failure to add H202)
Uranyl Nitrate spill (nitric acid solutions)

HE U30P dispersion
HE U metal dispersion , .

ISA Summary for BPF, Rev. � Page 3.18 Febtuary��OOA
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3.2

3.2.1

URANIUMIALUMINUM ALLOY PROCESSING

Process Description

The main feedstock to the BPF UAI Dissolution Process is HEU in the form of
Uranium/Aluminum Alloy. The uranium has an average enrichment of 65.5 Et!%
in the 235U isotope, and is in the form of cylindrical ingots having average UAI
mass of 5 kg (maximum E kg UAI, average [@3 kg UVtjd, max 6 ;kg
U/ingot). The UAI is transported to the dissolution area in 4 V4-inch diameter by
10 1/8-inch high metal cans. The UAI Dissolution process consists of six stages:
BPF storage of UAI containers, caustic chemical makeup and storage, UAI
dissolution, UAI separation, UAl caustic discard, and UAI accountability.

Storing Inner Containers of M.i ngots

Upon receipt, the containers of HE UAI ingots will be stored in a high security
storage area (HSSA) on the mezzanine level of the W., A lift will be available to
move the material containers to the second floor storage area.

Caustic Chemical Makeup and Storage

ISA Summary for BPF, Rev. aPage 3-19
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URiuiil' Aluminum Dissolution
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UiiuoAluminum Separation

ISA Summary for BPF, Rev. � Page 3.21
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Ufdhiufi/Aluminurn Accountability Columns

The UN solution, produced in the UAI separation area dissolvers, is directed to the
UAl accountability columns. The three accountability columns, located in the
BBPo i itragba.. a capacity of 110liters. 10t'o'f,06

p.i'4e Before reaching the accountability columns, the UN solution passes through
an enclosure, which contains two cartridge filters arranged in series. The cartridge
filters remove any solids suspended in the UN solution. The UN solution enters
one of the columns and is re-circulated among the three accountability columns.

After the UN solution is homogeneously mixed among the accountability
columns, it is sampled to ensure it meets the criteria for transfer to the solvent
extraction area. e
the matenfll

Caustic Discard Solution Measurements

Caustic discards will be fed from the centrifuges into a single column in one of the
two banks of stainless steel columns. The columns will be manifolded on both top
and bottom, with isolation valves on the bottom of each column. The two banks of
columns are sized to hold approximately 800 liters each, with eight columns per
bank. Each column is a 5-inch diameter by 25-foot tall stainless steel pipe. Each

ISA Su nunry for BPF, Rev. I Page 3-22 E~b~h y ,;.20G.
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column vill vent to a caustic knockout column. At the top of each column is a
deionized water flush line. Each water flush line will have an isolation valve. A
port is provided on the suction side of the recycle/transfer pump to obtain a sample
for release to unfavorable geometry equipment and MC&A monitoring. This port
will also be used to return samples and purge solution to the columns.

The pump will recycle the caustic solution or transfer the solution to the liquid waste
discard tank. The pump is sized to properly mix (10 times capacity) the discard
columns in approximately 1.5 hours. Time to pump the solution to the discard tank
will be approximately 10 minutes. Separate valves are used to control solution
recycle and transfer to the caustic discard tan--7Has^ and:;o-ntrilted

3.2.2 Hazard Identification and Controls (UAI Dissolution)

A summary table of hazards and controls for UA1 Dissolution is included as
Table 3-4.

3.2.2.1 Criticality Hazards and Controls (UAI Dissolution)

Storage Area and Transfer Cart

The UAI storage racks and transfer carts are designed with fixed spacing and
fixed positions. The primary hazards would involve placement of additional
containers of fissile material next to the racks, or more than the expected mass of
U in fixed positions. Administrative controls and operator training are provided
to ensure that containers are only placed in fixed positions, and hand-carried items
as well as carts are limited to control interactions with other fissile material. The
cart and rack analyses evaluate up to F kg U per container. This F:,conservative
considering that the maximum expected UAI mass is 08 kg, with a maximum of
SETy, U. Administrative controls are also provided to verify container mass
prior to storage in the racks.

UAI Dissolution

The dissolvers, centrifuges, and columns in the UAI Dissolution area can contain
highly enriched uranium mixtures, however, this equipment is designed with
favorable geometry. The equipment is also spaced to prevent appreciable neutron
interaction.

The primary nuclear criticality hazards in the UAI Dissolution Area arise from
process upsets. The main upsets of concern are process control failures that lead
to equipment overflows with potential to backflow into unfavorable geometry
utility supply systems (deionized water, plant air, nitrogen, bulk nitric acid,
chemical make-up, and cooling water). The utility supplies are installed at an
elevation higher than the WOG line, providing a passive barrier that relies only on

ISA Summaty for BPF, Rev. 1 Page 3-23
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the laws of physics to prevent backflow scenarios from propagating. The WOG
line flows to the knockout column which overflows to the floor. In addition,
engineered controls, including passive overflows and interlocked supply valves,
are in place to prevent backflow if the passive barriers are overcome.

The passive overflows require geometric control for the potential criticality
hazard of spilling highly enriched uranium mixtures to the floor. The UAI
Dissolution Area floor is engineered to be essentially flat, and dikes are in place
as passive engineered controls to contain highly enriched uranium mixtures in a
safe slab geometry. In fact, the floor area is large enough to contain the entire UAI
Dissolution Area uranium inventory to a safe slab height.

Handling fissile material in containers presents another potential criticality hazard
in the UAI Dissolution Area. The UAl dissolver enclosure has a single container
limit and a single container mass limit of @ kg. The dissolver has a E kg (4
ingots) UAl mass limit. The enclosure air lock chamber is equipped with two
magnetically locked doors that are controlled by a programmable logic controller
(PLC). The PLC interfaces with a scale, and the enclosure air lock chamber door,
to prevent material addition to the dissolver once the mass limit has been reached.
Passive reflection control is provided by the enclosure design. The wall of the
enclosures are designed with a barrier to provide reflection control to ensure that a
maximum upset involving four UAI containers (limit is one) will be maintained
subcritical, regardless of configuration.

The transfer of highly enriched uranium mixtures to an unfavorable geometry
container during a catastrophic release (equipment or process line rupture)
presents another potential criticality hazard in the UAI Dissolution Area.
Unfavorable geometry containers are restricted from the BPF to prevent a
potential criticality. In addition, operator training and area procedures direct the
use of 2-liter bottles, or smaller, for fissile material handling.

3.2.2.2 Chemical Hazards and Controls -Worker (UAI Dissolution)

Chemical Inputs or byproducts in the r Aluminum Dissolution process
area which have established employee exposure limits or present physical hazards
include:

* FunAluminum Alloy - radioactive material
* Nitric Acid, 67 percent by weight - oxidizer, corrosive
* Ammonia emissions
* Hydrogen emissions
* Nitrogen gas - asphyxiant
* Sodium Diuranate

ISA Summamry for BPF, Rev. j Pag~e 3-24 JBbjhiary§.6;2
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* Sodium Hydroxide - corrosive
* Sodium Nitrate
* Sodium Nitrite
* Barium Nitrate
* Barium Carbonate
* Sodium Aluminate
* Uranyl Nitrate - oxidizer, corrosive
* Uranium Dioxide

Other inputs include process water, deionized water and compressed air.

Chemical Reactions:

8Al + 5NaQH + 3 NaNQ_ + 2H20 - 8NaAI02 + N

Na2U207 + 6HNO3 3 2UO2(NOj) 2 + 2NaNO3 +3H 20

Ba(NO3)2 CO3' 2 BaCO3 + FJO3

Bulk nitric acid concentration = 67% by weight
Bulk Sodium Hydroxide concentration = 30% by weight

Table 3-3 (Chemical Hazards Interaction Matrix - UAL) is provided for
consideration of UAl chemical hazards.
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ISzA Surnnury for BPF, Rev. p Page 3-25 Februiy 6W0



NON-PROPRIETARY INFORMATION

Table 3-3
Chemical Hazard Interaction Matrix - UAI

Arin m nia Bar. Barium Comp. Cooling Dl Hydrog Nitric Nitrog. NO1t Sod. Sod. Sod. Sod. Uranyl SMI Utah Urid
Carb. Nitrate Air Water Water Acid (gps) vapor Alum. Hydrox Nitrite Nitrate Nitrate biiiir | Aiu' bto3

numonia sarne 4 4,6 none none none 4 2.4 none -46 none none 4.6 4.6 3.4.8 4 4 _
rlium Carbonate sarne 4.6 none none none 4 132.3.4.6 none 4,6 4 4 4.6 4.6 4.6 4 4 4

ariurm Nitrate same none none none 1.2,4 4 none none 4.6 4.6 none none none |Yd t
sAar se none none none none none none none none none none none |n iti |hoi

Cooling Water _ same none none 4 none 4 none 4 none none none | nond | oion
Of___ter________ same none 4 none 4 none 4 none none none toi1A tf6ftE hbfid

__ydro_ WM____ same 9.10.3.4.5 none 4.6 4 4 1,2,4 124 none |6 RRd io MM |fi
itic Acid 67% same 4 4 2,4 2,4 4 4 4 :4A 4;3 4

ii_________ sarne none none none none none none rbin hidI honia
a n DMr MM __12_ same 4.6 4,6 none none none | 4' 6 | 4,6|

odiun Alu1ninate same none 4,6 4.6 4,6 | 4 | |

,outon)
odium Hydroxide, same 4.6 4,6 4,6 4

um sae none none T 4;d 4

odium NItrate 45% sarme none 4.6 4,6 |44

Dlnyl Nitrate qA'VM wM f i fi m~ sarnc 4;16|46| 6
soution sm l6 , ,

bDidW.iM-e ft5 fa* _ i ri 5 f i i i k 1 4 Mi6ne
WM6-iiditDSii - ihid fri | io

,,ruiD Dlddt d -

I-Hlet generated frorn chemical reaction may initiate explosion.
2-May cause fire.
3-Fla mable gas generation.
4-Hnat generation by chemical reaction, trny cause pressurization.
S-Can become highly flammable In use; causes pressurizati on.
6-Contaet with substance lhberates toxic gas; causes pressurization.
7-btnocuous and nonflammable gas generatlon: causes RpresurinZtion.
-Exp1siidue roJus reatiy ro reacuhon produ cetonan
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Chemical Hazards:

A spill of 67 percent Nitric Acid resulting in a loss of contents of the 4 allon
bulk tank would potentially result in an employee exposure above the ERPG-3
level. Unmitigated, this would be classified as a high consequence event. The
exact amount of the spill would be dependent on the severity of the line break or
leak-, or the severity of the valve failure or leak. The amount of the spill would
also be dependent on the time until operator intervention. Isolation valves on the
bulk nitric acid input lines to the building would prevent a spill through a line
break or valve failure when the building was unoccupied7Spring-loaded valves at
the use points will serve to ensure operator presence during nitric acid addition.
Column overflows would be diverted to a glass ventilation knockout column. A
spill resulting from a column failure or valve failure at the nitric acid column in
the area would not be expected to result in an employee exposure greater than the
established ERPG-2 limit for a limited exposure time.

A spill of caustic solution would not be expected to result in a significant
exposure. Although sodium hydroxide has an established ERPG limit and sodium
nitrate, sodium nitrite, sodium aluminate, and barium compounds have established
TEEL levels, these levels were established for the solid chemical form. As a
solution, any vaporization would be expected to consist primarily of water vapor,
with little or no chemical components.

oi msui i wulirsilgarbo~t-n.e',~iieae.,.ffdissolie-`~lsiai-. iibovte"oo 0 iK.roxteSo

Ine centimetettspilldep U 1dikeUscard area;Would resin aniintendiate
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During normal operations, employee exposure to chemical vapors involved in the
dissolution of Alraiiw luminum are controlled though process exhaust
ventilation. In the event of a Uranyl Nitrate spill, employee exposure to nitric
acid, ammoni m oa would not be expected to be above
the established ERPG-2 or TEEL-2 limit. A release of nitrogen to the work area
would not be expected to create an oxygen deficient atmosphere.

MIMM_ - ___ __
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Chemical Controls:

It is the policy of NFS to minimize the risk associated with the use and storage of
hazardous chemicals, in accordance with federal and state regulations.

Provisions for managing the safe storage and use of hazardous chemicals which
are integrated into the processing of radioactive materials or are generated by
chemical reaction during processing include the following:

* Chemical evaluation during the design process to identify the hazards
associated with the use and storage of hazardous chemicals.

* Administrative control through training and specific instructions contained in
approved NFS procedures. This may include specific hazard warnings,
personal protective equipment requirements, and/or spill response
instructions.

* Routine audits and assessments as required by approved procedures.
* Engineering controls, as appropriate, for hazardous chemicals which have the

potential to impact safety. These may include, but are not limited to,
equipment design safety features such as pressure relief valves or interlocks,
containment, ventilation, detection methods, and/or materials of construction.

In addition to the general controls listed above, the JiuAii Aluminum
processing area would rely on supply line isolation al asengineering controls.
Other engineering controls include the glass knockout column, compatible
materials of construction, welded piping on the nitric acid input lines and spring-
loaded valves on the chemical input lines at the use points.

In the BPF process design, the majority of hazardous chemicals are piped into the
process to minimize potential employee contact with the chemical during normal
operations. In addition, most hazardous chemicals used in conjunction with
radiological materials are handled inside process containment, with any vapors
vented into the Wet Process Off-Gas System. Compressed Gas lines utilize
pressure regulators, pressure indicators, flow meters, and pressure safety valves at
appropriate locations in the line to insure safe operation.

As stated in the NFS Stormwater Pollution Plan, engineering controls for
chemicals stored outside in bulk quantities at the NFS plant include secondary
containment systems (dike or sump). Dike areas are not provided for compressed
gas tanks. Chemical Spill Response Houses stocked with spill response supplies
are located in areas where bulk chemicals are stored and/or unloaded.

Emergency Eye Washes and Safety Showers are located in areas where corrosive
chemicals are used and are routinely inspected and tested in accordance with
applicable NFS procedures.

snmclcnrlgs1fotthbeUJ1-VIJsso tlo poces are-summnanze~ al :
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3.2.2.3 Radiological Hazards and Controls - Worker (IJAl Dissolution)
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Radiological Controls:

The BPF Is a Controlled Area and igne as well as administrative radiation
protection controls We utilized in the Uranium Aluminum Alloy Dissolution
Process. Personnel training and approved procedures E used to allow for safe
operation and quick detection of any unfavorable trend so that appropriate
corrective action can be implemented. The controls afforded by NFS' Radiation
Protection Program for E~~faintain airborne radioactivity, contamination levels,
and radiation levels within specified limits to protect against occupational
radiological hazards associated with operations in Uranium Aluminum Alloy
Dissolution. There are no IROFS identified for the UAI process based on the
Radiological Safety Consequence Analysis in Section 4.2; however, the hydrogen
explosion controls identified in lIabe also provide protection for radiological
consequences.

______anzedhc_ ale

ISA Summary for BPF, Rev. � Page 3-29
ISA Susnnry for BPF, Rev. j Page 3-29



NON-PROPRIETARY INFORMATION

3.2.2.4 Firc and Explosion Hazards and Controls (UAI Dissolution)

There are three significant hazard potentials associated with the U-aluminum
dissolution process:

Fire or Explosion Inside the Glovebox Enclosure

Hydrogen E produced as an off-gas of the U-Aluminum dissolution process. The
hydrogen gas generated averages 2 cfln over eight hours; the maximum hydrogen
gas evolution is 4 cfm per dissolver. There are four dissolvers. This hydrogen
gas i removed out of the dissolver through Event line system and air dilution
ventilation ducting, located on the roof, FiMicf;,maintain the evolved hydrogen at
less than 25% of the LEL at all times. Ammonia will also be generated from this
process and will be vented through the same system.

A glovebox enclosure is attached to the top of each dissolver. In order to open the
top of the dissolver within the glovebox, a flexible steel braided connection is
installed between the top lid of the dissolver and the fixed stainless steel hydrogen
vent line which runs from the glovebox to the roof. PNor to charging the
dissolver, the dissolver s nitrogen purged.

If a failure occurred at the flexible connection following dissolver operation,
hydrogen could be released inside the glovebox enclosure. If the hydrogen
ignited at the point of release from static energy, a small flame jet could occur. If
unignited hydrogen was released inside the glovebox, it would be released at a
low rate (24 cfm, not under pressure) and would be exhausted through the
glovebox POG ventilation line (at approximately 100 cfm). Should a release
occur and the POG line become plugged, then hydrogen could reach LEL (4% by
volume in air) inside the glovebox enclosure and, if ignited, could create a flash
fire and potential overpressure incident.

Another scenario which could possibly cause a release inside the glovebox
enclosure would be plugging of the hydrogen vent line, creating pressure and
leakage at the top of the dissolver.

A gas analyzer and detection monitor hydrogen in FeiPOG glovebox
ventilation line connected to the top of the glovebox. At 25% LEL of hydrogen,
an Wi , at 50% LEL an Ee loh.is down the caustic feed to the
dissolver (stops hydrogen generation) and automatically initiate a nitrogen purge
of the system.

The gas detection . tied into the fire alarm panel and loss of power to the
nitrogen incrting 6ysteisri'.onitored.
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llash Fire or Explosion Inside the HWdrogcn Off-Gas Exhaust Ventilation
System

Hydrogen off-gas along with ammonia, at approximately 100-1500F, are vented
from each dissolver through separate vent line systems. The system includes an
inline demister and condenser to remove moisture and condensate from the off-
gas stream. Following the condenser, hydrogen continues to be vented through
stainless steel piping, which is connected to a 14-inch air-dilution ventilation
exhaust duct located outside on the building roof. The 14-inch air-dilution
ventilation duct is made :f61stl. A HEPA filtering system and exhaust
stack will also be located on the roof. UL 900 pre-filters and UL 586 HEPA filters
will be installed.

The hydrogen vent line system 1i nitrogen purged prior to dissolver startup to
eliminate any air pockets in the condenser, demister, and vent line system. If the
ventilation exhaust blower fails or the filters become plugged, hydrogen gas )s
vented to atmosphere through the fresh air inlet.

If air flow is reduced due to plugging at the fresh air inlet, hydrogen gas could
accumulate in the ventilation exhaust ducting system on the roof. If ignited, a
flash fire with resulting overpressure could occur, damaging the ventilation
system equipment and possibly causing minor structural damage to the metal deck
roof. Plugging of the 14-inch air-inlet duct is considered highly unlikely.

Blower fan operation and continuous air flow monitoring will be provided with
interlocks to shut down the caustic feed to all dissolvers (stops hydrogen
generation) and automatically initiate a nitrogen purge through the hydrogen vent
line system.

Hydrogen Accumulation at the Ceilin2 Level

Failure of the hydrogen off-gas vent line system inside the building could release
H2 into the building area, allowing H2 to accumulate at the ceiling level.

The possibility of having a hydrogen release accumulate inside the building that
reaches LEL is very remote. The maximum hydrogen release from one dissolver
unit would be 4 cem (gas is not under pressure, temperature would be
approximately 150-2000F). If 4 cfm was released into the building, the chances of
hydrogen gas buildup in any one area are remote. The HEU building volume is
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approximately 150,000 cubic feet and the area exhaust rate is 22,600 cfm. HVAC
system recirculated air flows in the area provide at least 16 air changes per hour.
Even if a common cause failure created a situation where a maximum 16 cfm of
hydrogen was released into the building, the possibility of accumulating a pocket
of H2 at the ceiling level which could reach LEL and pose a flash fire or explosion
potential would be very remote.

From the UAI glovebox, located at the top of the dissolver, a stainless steel vent
line is used to exhaust process generated H2 to the air-dilution duct system
Feparatfibifr. ftalk A demister and condenser unit is installed in the
Edt line. The H2 exhausts due to buoyancy and it is not under pressure. The H2
gas temperature leaving the dissolver would be in the range of 150-200'F and
leaving the condenser would be in the range of 80-90'F.

During the beginning of the UAI dissolution process, maximum H2 generation is 4
cfm. Over the 8-hour process cycle, average H2 generation is 2 cfm.

If a mechanical failure occurred at a connection point to the hydrogen vent line
(i.e., demister, condenser connections), then a possibility exists that a small
fraction of the buoyant rising H2 gas could be released into the building area. A
conservative leakage rate would be an assumed release involving 50% of the
maximum H2 generation rate or 2 cfm.

Based on a detailed analysis documented in the FHA, mechanical failure of the H2
vent line on any one UAI dissolution unit, it is not possible to reach hydrogen
LEL (lower explosive limit for H2 is 4%) in the HEU Process Area.

Inside the building eent lines are totally separate and independent. To have an
explosion, H2 needs to reach the LEL, which is 4% by volume in air and needs to
be ignited.

Based on analysis presented in the FHA, it would take S e nt line
failures on three UAI dissolution units to generate sufficient H2 gas over an 8-
hour period to reach an LEL level. (Note: this assumes building exhaust
ventilation is not operating). The likelihood of this type of occurrence is
considered not credible.

Other URaiuiiAluminum Fire Issues

U0 2

There is a potential for fire due to pyrophoric dry U0 2 formation in the centrifuge.
Uranium dioxide (UJ 2) slurry may be produced as an intermediate product of the
dissolution process. This occurs after the sodium hydroxide trickles over the U-
Aluminum ingots and U02 or sodium WRaeat (Na2U207) forms inside the
dissolver. In the centrifuge, the sodium hydroxide is removed leaving wet solids.
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Once the centrifuge fills with wet solids then nitric acid is used in the centrifuge
to dissolve the U02 or sodium G (Na2U2O7) wet solids to form uranyl
nitrate. If U02 were to be formed in the centrifuge it would be as a damp cake
with no mechanism for totally drying the material.

Based on operations input from DOE's Y-12 National Security Complex in Oak-
Ridge, Tennessee, the U0 2 will not bum as in a slurry solution.
According to Y-12 Complex data, the material is stable even after the water has
evaporated and solids are left. Based on operations experience, cloths used to
absorb spills and leaks did not combust even after being allowed to dry.

Based on this evaluation, a U02 fire scenario is deemed not credible as the
material, in wet slurry formn, will not bum.

ire-, T~d ntrofs'oor the, .. UlssoLitRon p s .cear c

3.2.2.5 Environmental Hazards and Controls -Public (UAI Dissolution)

The environmental hazards for the UAl alloy dissolution process are the
hazardous chemicals and radiological materials that have the potential for being
released outside the protected area of the site at levels above the criteria specified
in 10 CFR 70.61. The levels of concern for environmental hazards defined by 10
CFR 70.61 are defined in Section 7. For the UAI alloy dissolution process Jijh
hazards were evaluated to determine if they had the potential to exceed the above
levels under postulated accident conditions!

_~..~nirnmntlhiadsf61tb6 fouiontprocess -are-. ;smazc n Ta

Environmental Controls:

""pi-i hydrogen explosion scenario Er' edtn6'Jined-t v~e
the potential to result WPintermediate environmental consequencesQ The other
environmental consequences evaluated for the UAl dissolution process do not
exceed action levels specified in 10 CFR 70.61 and are considered low
consequence events. The following environmental safety program controls reduce
potential impacts to the environment.
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Table 3-4
Hazard Summary for UraniumnAluminum Alloy Dissolution Process

Hazard Type Hazard Description Passive Eng. Controls Active Eng. Controls Admin. Controls

Criticality More than 7 kg of fissile material in a Tubing adjacent to columns must be < Isolation valves for Mass limit for UAI containers in
position 2 inches collective diameter chemical makeup supply HSSA

Additional containers next to cart or Drip pans must be safe slab geometry lines Verify less than 7 kg per UAI
storage positions Fixed positions and fixed spacings on Loss of pressure container

Backilow to unfav. geometry utility carts and racks interlocks on utility Hand carry, spacing, and cart
systems Favorable geometry columns and supplies limits in storage and dissolution

HEstN spill to floor Favrabeg c Mass and container PLC areas
HEJNsil o loreqimetand interlock control Control on containers allowed in

More than a kg U in enclosure Column and equipment spacing system for enclosures and enclosures, including lid and

HEUN spill to unfav. geometry container Passive overflows on columns and dissolver attendance requirements

U metal rather than UAI enters dissolver kockouts M M e isolation Only favorable geometry
UAI dissol. area floor safe geometry valves for nitric acid containers allowed in HEU area

2 overflow drains for each enclosure supply 2-liter limit on containers in UAL

Reflection control inside enclosures dissolution area

Elevation requirements for WOG and
utility lines

Redundant overflow drains in each UAI
centrifuge and UAI filter enclosure
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Hazard Type Hazard Description Passive Eng. Controls Active Eng. Controls Admin. Controls

Chemical Nitric acid spill (67%) Mafffitliib tl6H Nitrogen purge to Personnel training and procedures

Hydrogen generation Knockout column overflows dissolvers Routine audits and assessments

Ammonia release Dike containment on chemical makeup .eparate dilution Spill response procedures and

Caustic solution spill S u p anl ventilation system supplies
UrnlntaesilUtility and chemical Shu pta isltolatb 2 'VAM9"o

Uranyl nitrate spill 'eriow supply interlocks and o ml -on
l iisolation valves

l i 9 _g__ a sc PcrsOnnel4raifing Ion unloaing

NORMQieioun Emergency eye wash and
safety showers

,uramo, a o9a "r e I a's

Radiological HEJIX{sqlutioi Separation of UAI process area Rad. ProL Prog. Personnel training and procedures

e11 # j monitoring and Rad. Prot. Program controls

M-5 IMM" M-1,479instrument

VAIstngol
Hydrogen explosion equipment damage

Fire and Fire or explosion in UAl glovebox Low fire hazard materials installed in Overtemperature Electilcdl:ifid6: dis~olvert;H1
Explosion Fire or explosion riventilation system process areas shutdown on caustic _

heater
Hydrogen accumulation at ceiling level 7ep~`3d il ut io n Wirifig:Zoriform Witli'NEP970

ventilation system ,h,.iih'aT . '~ode

Hydrogen monitors and
interlocks to caustic feed)
i and
nitrogen purge

Cai~i~ti&~ifds~ii

Nifrgn ; ii
61itlV 'io
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Hauzard Type Hazard Description Passive Eng. Controls Active Eng. Controls Adnmin. Controls

Environmental d Materialsof cbistfu'ctio Process interlocks Personnel training and procedures

atoli n Dike containment structures Process exhaust VendOr.trainng on unli;ig
.,'c'id solutoi8is) Sventilation scrubber .

S h ddM ce ifidtiiob HEPA filters
, mFire safety hydrogen

rnimomanvaporje!ease controls

N glfovl5ienynpor releas

Uex!ls~ooslen~~otgcnclexp dfxitiat6: r-ffig droge

._ . W __ ,_ _.. , . .
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3.3 SOLVENT EXTRACTION PROCESS

3.3.1 Process Description

The purpose of the gPE.SXX process is to purify impure uranyl nitrate from the
UAI dissolution process. The SX process includes the following operations:
extraction, evaporation, solvent recovery, chemical makeup, raffinate storage, and
purified product storage (Figure 3-1). Purification is accomplished in two-pass,
counter-current, pulsed columns ' All process
columns in the SX process are made of borosilicate glass and stainless steel, with
the chemical makeup tanks made from high density polyethylene or stainless
steel. The process is conducted using traditional PUREX solvent extraction
methods.

i rdi vrd liquid streams from the SX process E raffinate and evaporator
condensate. The condensate will be tetd-,land measured for SNM content
prior to discharge to the WWTF. Raffinate also will be collected and measured
for SNM content prior to being 92sifei for treatment.

Ventilation for SX E provided by the process off-gas (POG) system for dry
systems, and a wet off-gas (WOG) system for venting liquid vessels. Mainly
HEs a WOG system for column fume control, Fl'hiialso e as the column
overflow control system. The WOG Loi rflows to a knockout column, gikH
ow~r s to the floor.

The impure uranyl nitrate solution fed to the SX process is typically between 200
and 300 g U/liter. The SX process consists of 11 distinct subsystems including:
First pass solvent extraction, first pass evaporation, second pass solvent
extraction, second pass evaporation and storage, first pass solvent wash, second
pass solvent wash, interface solids filtering, chemical makeup, first pass raffinate
storage, second pass raffinate storage, and condensate collection. The purified
UN solution from SX will be concentrated to approximately 285 g U/iter for
subsequent transfer to favorable geometry product columns, as feed to
Downblending operations.

High-Enriched UN Staging Columns

HEUN is transferred to the SX Staging Columns from the UAI dissolution
Accountability columns. The purpose of these columns is to serve as a central
collection point for impure uranyl nitrate (UN) solutions that will be processed in
the solvent extraction system. Deionized water and nitric acid may be added to
the solutions to adjust the solutions to the proper gram U per liter and acid
molarity for efficient solvent extraction. Deionized water E -tajlso used to rinse the
columns at inventory cleanout. The staging column system consists of:
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* Tvo SX staging columns,borosilicate glass (130 liters, 6-inch diameterx 26 feet
high)

* Centrifugal pump formixing and recirculation
* Metering pump fortransferto l'~ or 2R pass extraction

Solvent Extraction

Solvent wash Systems

Discard Filtering
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SX Evnaorator
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Condensate Columns

Final Product Storaee Columns

Two sets of E; 'G"Mjwill be provided to collect the F=1ol on
transferred from the 2i pass concentrate hold column. One set will be filling while
the other will be mixed, sampled, and await iEL a MC&A and QC'

Chemical Makeup Area
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3.3.2 Hazard Identification and Controls (Solvent Extraction)

A summary table of hazards and controls for Solvent Extraction is included as
Table 3-6.

3.3.2.1 Criticality Hazards and Controls

The columns, piping, and equipment in the SX process are designed with
favorable geometry and spacing to prevent interaction. The primary nuclear
criticality hazards in the Solvent Extraction Area arise from process upsets. The
main upsets of concern are process control failures that lead to column overflows,
with potential to backflow into unfavorable geometry utility supply systems
(deionized water, plant air, nitrogen, bulk nitric acid, chemical make-up, and
cooling water). Passive barriers that rely only on the laws of physics (i.e.,
elevation), are installed to prevent the backflow scenarios from propagating. In
addition, engineered controls, including passive overflows and interlocked supply
valves, are in place to prevent backflow if the passive barriers are overcome.

The column overflows require geometric control of area floors due to the potential
criticality hazard of spilling HEUN solution to the floor. The Solvent Extraction
Area floor is engineered to be essentially flat, and dikes are in place as passive
engineered controls to contain HEUL solution in a safe slab geometry. In fact, the
floor area is large enough to contain the entire uranium solution inventory in the
solvent extraction columns to a safe slab height.

Handling fissile material in containers presents another potential criticality hazard
in the Solvent Extraction Area. The impurity layer that forms betwveen the organic
and aqueous phases in the solvent extraction process is normally collected in 2-
liter bottles and transferred to an enclosure for filtration and recovery of uranium.
The enclosure is limited, administratively, to one 2-liter bottle. Passive reflection
control is provided by the enclosure design. The reflection control ensures three
2-liter bottles will be maintained subcritical, regardless of configuration, or fissile
material concentration.

The transfer of HEUN solution to an unfavorable geometry container during a
catastrophic release (process line leak) presents another potential criticality hazard
in the Solvent Extraction Area. Unfavorable geometry containers arc restricted
from Building 333 to prevent a potential criticality. In addition, operator training
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and area procedures direct the use of 2-liter bottles, or geometrically safe drip
pans, for fissilc material handling or leaks.

3.3.2.2 Chemical Hazards and Controls -Worker (Solvent Extraction)

Chemical Inputs or byproducts in the Solvent Extraction area which have
established employee exposure limits or present physical hazards include:

* Uranyl Nitrate - radioactive material, corrosive, oxidizer
* Nitric Acid, 67 percent by weight - oxidizer, corrosive
* Norpar-12
* Tributyl Phosphate
* Sodium Carbonate
* Nitrogen gas - asphyxiant

Other inputs include process water, deionized water and compressed air.

Chemical Reactions:

Table 3-5 (Chemical Hazard Interaction Matrix - Solvent Extraction) is provided
for consideration of Solvent Extraction chemical hazards.
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Table 3-5
Chemical Hazard Interaction Matrix - Solvent Extraction

Comp. Cooling DI Norpar| Nitric Nitrog. NOx  Tributyl Uranyl t d'
Air Water Water 12 Acid (gas) apor Phos. Nitrate[

mpressed 5samc none none none none none none none none

ling Water same none none 4 none 4 none none
DI Water same none 4 none 4 nonc none UR
Norpar-12 l Isame 2,4.7 none 2,4 none 2,4 Wonq

Nitric Acid, same 4 4 4.5,6 4 1;Q

67% (slutiop E.9 1 $same none none none j-ij
NOx (vapor) =a imsM I same 3.4.5.6 none

Tibutyl same 3,4,5.6 E3

(solution)UranyljNitrjte asamrc

nati_

I=H1eat generated from chemical reaction may initiate explosion.
24May cause fire.
3--Flammable gas generation.
4=Hcat generation by chemical reaction, may cause pressurization.
5=Can become highly flamrnable in use; causes pressurization.
6=Contact with substance liberates toxic gas; causes pressurization.
7=lnnocuous and nonflammable gas generation; causes pressurization.
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Chemical Hazards

A spill of 67 percent Nitric Acid resulting in a loss of contents of the _gallon
bulk tank would potentially result in an employee exposure above the ERPG-3
level. Unmitigated, this would be classified as a high consequence event. The
exact amount of the spill would be dependent on the severity of the line break or
leak;, or the severity of the valve failure or leak-. The amount of the spill would
also be dependent on the time until operator intervention. Isolation valves on the
bulk nitric acid input lines to the building would prevent a spill through a line
break or valve failure when the building was unoccupiedFA spill of 67 percent
Nitric Acid from the 5-gallon nitric acid column in the chemical make up area
would not be expected to result in an employee exposure above the ERPG-2 level.
Spills of dilute nitric acid would not be expected to result in an employee
exposure above the established ERPG-2 for Nitric Acid.

Red oil explosion assumed as a high consequence based on inherent severity of an
incident.

Assuming contents of the process as bounding, a spill of Norpar-12, tributyl
phosphate, or a mixture would not be expected to result in an employee exposure
above the established TEEL-2.

During normal operations, employee exposure to chemical vapors involved in the
Solvent Extraction process are controlled though process exhaust ventilation. In
the event of a Uranyl Nitrate spill, employee exposure to nitric acid would not be
expected to be above the established ERPG-2 limit.

A release of nitrogen to the work area would not be expected to create an oxygen
deficient atmosphere for a limited exposure time. A spill of 5 percent sodium
carbonate solution would not be expected to result in an employee exposure
greater than the TEEL-2 limit.

Chemical Controls:

It is the policy of NFS to minimize the risk associated with the use and storage of
hazardous chemicals, in accordance with federal and state regulations.

Provisions for managing the safe storage and use of hazardous chemicals which
are integrated into the processing of radioactive materials or are generated by
chemical reaction during processing include the following:

* Chemical evaluation during the design process to identify the hazards
associated with the use and storage of hazardous chemicals.
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* Administrative control through training and specific instructions contained in
approved NFS procedures. This may include specific hazard warnings,
personal protective equipment requirements, maintenance and lockout/tagout
procedures, motorized vehicle procedures and/or spill response instructions.

* Routine audits and assessments as required by approved procedures.
* Engineering controls, as appropriate, for hazardous chemicals which have the

potential to impact safety. These may include, but are not limited to,
equipment design safety features such as pressure relief valves or interlocks,
containment, ventilation, detection methods, and/or materials of construction.

* Controls for red oil incident are as identified by Fire Safety.

In addition to the general controls listed above, the Solvent Extraction area relies
on nitric supply line isolation alves .and spring-closed valves in the area as
engineering controls. Other engineering controls include the glass knockout
columns for overflow containment, compatible materials of construction,
chemical makeup area dike containment, and welded elevated piping and drain
caps on the nitric acid lines.

In the BPF process design, the majority of hazardous chemicals are piped into the
process to minimize potential employee contact with the chemical during normal
operations. In addition, most hazardous chemicals used in conjunction with
radiological materials are handled inside process containment, with any vapors
vented into the Wet Process Off-Gas System. Compressed Gas lines utilize
pressure regulators, pressure indicators, flow meters, and pressure safety valves at
appropriate locations in the line to insure safe operation.

As stated in the NFS Stormwater Pollution Plan, engineering controls for
chemicals stored outside in bulk quantities at the NFS plant include secondary
containment systems (dike or sump). Dike areas are not provided for compressed
gas tanks. Chemical Spill Response Houses stocked with spill response supplies
are located in areas where bulk chemicals are stored and/or unloaded.

Emergency Eye Washes and Safety Showers are located in areas where corrosive
chemicals are used and are routinely inspected and tested in accordance with
applicable NFS procedures.

Ha coniroess 7 :iz M' d. fi

3.3.2.3 Radiological Hazards and Controls - WNPorker (Solvent Extraction)
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Radiological Controls:

The BPF will be a Controlled Area and engineering as well as administrative
radiation protection controls will be utilized in the Solvent Extracitosovtiv auon.
Personnel training and approved procedures eill be provided to allow for safe
operation and quick detection of any unfavorable trend -so that appropriate
corrective action can be implemented. 'Me controls afforded by NFS' Radiation
Protection Program for BPF will maintain airborne radioactivity, contamination
levels, and radiation levels within specified limits to protect against occupational
radiological hazards associated with operations in Solvent Extraction. For the red
oil explosion scenario evaluated in Section 4.2, it is conservatively assumed the
designation of High consequences. The IROFS credited are as identified by Fire
Protection.

3.32.4 Fire and Explosion Hazards and Controls (Solvent Extraction)

Accidental Solvent Release and menition in SX Process Area

The solvent used in the SX process consists of ty icaly 15% by volueo

tributyl phosphate (TBP) and 85% Norpar-12. lls53i i~U~N;~_ i
Norpar-12 is 98% linear paraffins, primarily Cl I to C12. The flasbpoint of the
Norpar-12 is 150°F. 'Me autoignition is 400'F. 'Me specific gravity is 0.75.
Vapor pressure is less than I mmn Hg at 70°F. It boils at 365X430°F. Norpar-12 is
stable and will not react violently with water. 'Me flashpoint for TBP is 295°F.
The autoignition temperature is greater than 89906F. The specific gravity of TBP
is 0.976. Vapor pressure is very low; approximately I mm Hg at 680F. The
combined flashpoint of the solvent mixture is 168lF.
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Approximately 81 gallons of solvent is cycled through the first pass SX process.
Approximately 68 gallons of solvent is cycled through the second pass SX
process.

The entire SX process is separated from other BLEU Preparation Facility
processes by minimum 2-hour fire rated construction. First-pass SX equipment is
located along the east wall, the second-pass SX equipment along the west wall.
Physical separation between first and second-pass equipment is approximately 20
feet.

Accidental solvent release potentials in the SX process area include:

* Process column overfilling
* Leakage from valves, pumps, piping
* Leakage at the column from gaskets, connection collars, cracking of the glass

column (i.e., column breakage)
* Spill during sampling, maintenance
* Spill during system inventory

j=ig is3~ around firstpass and second-pass process columns and
pumps, which handle sol tde'siga d:toeli

s,'reaerjna-,te~untly~spc 'cemlalmak-upor~nvthegu-jantlt:uwMse s
.hmc~lcfl~~ ha 2 '.4lass.

Process column overfilling, which could be caused by operator error or failure of
a metering pump controller, would be vented to a knockout column.

The SX process H the following provisions:

* Use _

* All process equipment will be corrosion resistant, including all screws and
washers, gasket collars, etc. used on flanges and column connections (i.e.,
should be stainless steel). Pre-startup QA will include verification of proper
materials and sign-off.

* To the highest degree possible, stainless steel tubing will be welded. In
general, the use of screwed fittings and flanged connections will be
minimized.
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* In regard to gaskets, PTFE (Teflon grade) gaskets or similar gaskets with
service temperatures to 5000F, gel points (i.e., start of thermal degradation and
melting) in the range of 600-6500F, and self-extinguishing characteristics (i.e.,
combustion will cease if flame is removed) will be used.

These design features will minimize both the likelihood and size of an accidental
solvent release. If a release does occur, it will be contained within the diked area.
Should a release propagate outside the diked area, the 2-hour rated fire barrier
walls which isolate the SX process act as a secondary containment measure.

Ignition Potentials

Ignition source potentials include electrical equipment, evaporators, and hot work.

All electrical equipment will be designed in strict accordance with NFPA 70,
National Electrical Codet'. Electrical switches, controllers, and panels will be
rated NEMA 4X. This will provide protection against solvent liquid spray release
ignition (i.e. NEMA 4X equipment is liquid tight and protects against corrosion).

The SX evaporators are located approximately 11 feet away from both first-pass
and second-pass process equipment which handle solvent. The electric heaters
are approximately 4-6 feet above the floor level and are equipped with over-
temperature shutdown features. The maximum heater operating temperature
(2700 F) is well below the 4000F solvent ignition temperature.

Any hot work conducted in the SX process area will strictly follow NFS
procedures, which require a hot work permit and an established fire watch.

The solvent is fairly viscous. If accidentally released from containment it would
settle into a slow moving spill and pooling configuration with insignificant
evaporation. In order to produce an ignitable mixture, sufficient solvent vapor
must be produced and mixed with air. This can only be accomplished if the
quantity of solvent released is heated above its flashpoint of E6oF. The solvent is
not heated anywhere in the process, and there is no identified heating mechanism
which could cause ignition of a solvent pool inside the diked area.

On April 4, 2002, a solvent ignition sensitivity test was conducted. Five gallons
of solvent were placed in a 4-foot by 4-foot test pan. Neither open flame surface
impingement, exposure to a propane torch flame for over two minutes, or a 10
minute exposure to cheesecloth soaked in mineral spirits ignited and placed in the
center of the pan on the solvent surface, could ignite this solvent. Therefore given
a solvent release, the likelihood of ignition is considered unlikely in the SX
process area.
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Fire Modeling Results

Fite modeling was conducted to evaluate the radiant heat exposure and convective
fire plume temperatures from a solvent fire occurring in the SX process area.

The selected bounding or design-basis fire assumed release of 81 gallons of
solvent from first-pass extraction and ignition within the diked area, creating a
large pool fire exposure.

The fire modeling results from the FHA indicated that radiant heat to the building
structure, primarily the steel beams supporting the first-level steel mezzanine
(located approximately [9 feet above ground floor level) was not sufficient in
intensity or duration to cause any significant structural damage inside the SX
process area. Further radiant heat modeling indicated that if the fire was
contained within the first-pass SX process diking, thermal damage and secondary
failures should not occur to the second-pass SX process equipment (second-pass
SX columns are separated from first-pass SX columns by approximately 20 feet.).

Based on the fire modeling, convective fire plume temperatures from the design
basis pool fire reached 517'F at the first level mezzanine level, which is well
below the failure point of structural steel (which is approximately 1,0000F). Pool
fire flame height was estimated at 8.6 feet to a maximum 17.2 feet for flame
directly against a wall. Based on actual solvent fire test observations, the most
likely flame height would be in the range of 8-12 feet. Therefore, flame
impingement would not be expected on the steel beams supporting the first level
steel mezzanine.

There is no thermal failure exposure to the concrete 2-hour fire barrier walls or to
the second level steel mezzanine located approximately 34 feet above the ground
floor level.

The fire duration was estimated at 36.45 minutes. Involvement of low flame
spread, self-extinguishing plastic ducting or electrical cables would not add any
significant heat release or temperature increases inside the SX process area, nor
should this cause fire propagation between first-pass and second-pass columns.

The SX process Es isolated by minimum 2-hour fire rated construction. Minimum
1.5-hour fire doors and fire dampers will be installed. The roof level in the SX
process area is approximately 46 feet above ground floor level. The roof is metal
deck panel on steel beams. If a pool fire occurred in the SX process area at the
ground floor level, there is no thermal failure exposure to the roof

Area smoke detection and alarms will be provided for employee notification and
fire brigade response. Portable fire extinguishers will be located throughout the
area.
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Red Oil Explosion Potential in the SX Evaporator System

A red oil explosion could be created by accidental interaction of TBP-kerosene
and aqueous metal nitrate solutions. The literature suggests that red oil formation
is much less likely in TBP-NPH (NPH = normal paraffin hydrocarbon, or Norpar-
12). This is one of the reasons that Norpar-12 was selected as red oil at
a higher temperature if Norpar-12 is used. A red oil incident can cause an
exothermic reaction with ensuing overpressure.

'S ' ,j~j -3

Chemical Makeup Area Solvent Fire

A solvent solution of 15% by volume of tributyl phosphate (TBP) in Norpar-12 is
prepared in a tank that will be located in the Mechanical Room, which is directly
west of the SX area and jg isolated from all process areas with minimum one-hour
rated construction.
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The solvent tank is empty when not making solvent, which is 99% of the year.
There will be no TBP or Norpar-12 drums stored in this area when not making
solvent.

The solvent tank and pumps i located above a sump in the mechanical
equipment room. Area smoke detection, manual fire alarm, and portable fire

Due to the low fire risk of this operation, additional automatic fire suppression
over this equipment (which is used approximately 16 hours per year) is not
warranted.

The controls @dnTil b are required by the FHA. The high steam
temperatures pressure interloci4 and loss of column interface flow switch arc also
designated as IROFS in Section 6.

33.2.5 Environmental Hazards and Controls - Public (Solvent Extraction)

The environmental hazards for the Solvent Extraction process are the hazardous
chemicals and radiological materials that have the potential for being released
outside the protected area of the site at levels above the criteria specified in 10
CFR 70.61. The levels of concern for environmental hazards defined by 10 CFR
70.61 are defined in Section 7. For the solvent extraction process, Cihhazards
were evaluated to determine if they had the potential to exceed the above levels
under postulated accident conditions.

Environmental Controls:

The evnt has the potential to result in a high environmental
consequence. The Fire and Explosion Hazards and Controls section (3.3.2.4)
provides details regarding this scenario and the items relied on to prevent the

ostulated event. sive!1hie'p-ti-aFO'r
- The MR- ~~ :.dione

following environmental controls reduce the potential
impact to the environment.
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Table 3-6
Hazard Summary for Solvent Extraction Process

Hazard Type Hazard Description Passive Eng. Controls Active Eng. Controls Admin. Controls

Criticality Backflow to unfav. geometry utility Favorable geometry borosilicate glass Interlocked chemical and Single container control in
systems and stainM ssteel columns utility supply valves that enclosure

HEUN solution spill to floor Floor designed to not exceed 1.25-inch close on loss of system Only favorable geometry
HEUN solution spill in enclosure depth containers allowed in SX area

More than one 2-liter bottle in enclosure Favorable geometry piping and p ups Spring-closed isolation Maximum 2-liter bottle or 1.25.
HEUN solution spill/leak to unfa. svfit a,1, slt 6Vejbpgh $aves onTntri ac inch pan for fissile material in SXsuppy lie ue ponts area
geometry container , 55 1 Interlione use'pital

Column spacing to prevent interaction ical

Passive overflows on columns and W estfiia
knockouts
2 overflow drains in enclosures

Reflection barrier in enclosure

Chemical Nitric acid spill (67%, etc.) Materials of construction and building Utility and chemical Personnel training and approved
Uranyl nitrate spill code compliance supply interlocks and procedures

Tributyl phosphate spill Knockout column overflows isolation valves Routine audits and assessments

Norpar-12 spill Containment dikes for chemical Emergency eye wash and Spill response procedures and
Solvenamitur spill makeup tanks safety showers sple
Solvent Wuxture spill Welded elevated piping and drain line os isiio supples

Solbl uranium ' caps on nitric acid lines

Radiological HEUN spill See Fire and Explosion controls for See Fire and Explosion See Fire and Explosion controls

Raffinate solution spill Red Oil accident controls for Red Oil for Red Oil accident

Evap. cond. solution accident Personnel training and procedures
Radiation Protection Radiation Protection Program

Red Oil incident Program monitoring and controls

instrumentation
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Hazard Type Hazard Description Passive Eng. Controls Active Eng. Controls Admin. Controls

Fire and Solvent release and ignition in process Rupture disc in steam line High steam temp. and Hot work area controls for SX
Explosion area Compatible materials of construction press. interlock

Red ;;n nWelded construction on piping Loss of interface flow n
switch 1.--tf

Chemical makeup area splviit fire Dikes around first pass and second pass Smoke detction and Sp
columns and pumps alarm systemto ndpyr

Fire barrier walls separting SX area ~ cfnoso
from HI!U area M separatii !n~l676~ iFiif Frtbetmxi~s

-RUreou thre

Evapora N-tor i 2016. or.2Iolil-ons6r
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Hazard Type Hazard Description Passive Eng. Controls Active Eng. Controls Admin. Controls

Environmental Nitric Acid (67%) Spill Materials of construction Process interlocks Procedures and Training

Uranyl Nitrate Solution Spilt (Nitric Acid Dike containment Fire safety controls
Solution] HEPA filters

Nitric Oxide Vapor Release Process Exhaust Ventilation scrubber

Sodium CarbonaterSdidifnlHydro)ciMe,
PI Nif Spilll

Tributyl Phosphate Spill

Norpar-12 Spill

HE UN Solution Spill

Raffinate Solution Spill

Fire Scenario invol

Fire Scenario thvoizi~g: itLlkns d

Red Oil IgAi_ __
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3.4 DOW NNBLENDING PROCESS

3.4.1 Process Description

The Downblending process involves blending of HEU material of varying
enrichments with a 6a i blendstock- material, to produce an LEU
product with an enrichment of approximately 5 weight % 23 'U. The uranium
materials are blended in the form of uranyl nitrate. The l tockis received as
uranium oxide and is dissolved in nitric acid. possit i.e afibI I

DeThe Downblending process in
Building 333 will be the same as the 200 Complex process described in 9TIni
15.3.13 of NRC License SNM-124.

High-Enriched UN Mix/Measurement and Staging Columns

High-enriched uranyl nitrate solution to be blended originates from tlwo streams.
The first stream is high-enriched uranyl nitrate from dissolution of uranium metal.
The purity of this feed material is sufficient to eliminate the need for its
purification through the solvent extraction system. After dissolution, the UN is
staged in the BPF U Metal 7-day Test Columns. These columns (6-inch diameter
borosilicate glass i1) are discussed in Section 3.1
as part of the ..al u process.

The second stream is high-enriched uranyl nitrate from dissolution of uranium
aluminum alloy. Following the dissolution of this feed material, the uranyl nitrate
solution is purified via solvent extraction and the purified product is staged in the
Solvent Extraction Product Columns (Section E).

A blending batch is then determined based on the impurity concentration, uranium
concentration, and uranium enrichment of these two uranyl nitrate streams. The
appropriate volume of each stream is then pumped into the HEU Mix/Measure
Columns and thoroughly mixed.

Finally, representative samples from the Mix/Measure columns are drawn and
analyzed for uranium concentration and enrichment, as well as other process
parameters. If necessary, the solution can be diluted with deionized water to meet
uranium concentration limits. Once the desired concentration is achieved, the
HEUN is transferred to the Staging Columns.

ISA Sunizmuy for BPF, Rev. �, 
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Blendstockl Dissolution

Blendstock, natural uranium oxide (U03), is emptied from drums, conveyed into a
dissolver tank, and mixed with heated nitric acid and *water. This uranyl nitrate,
U02(NO,) 2 is typically prepared at a concentration of 350 to 400 gU/l.

The natural uranium dissolution process consists of four major components:

0

0

Uranium oxide drum handling
Uranium oxide feeder
Uranium oxide conveyor
Dissolver vessel (stainless steel,

)

Upon completion of the batch, confirmatory samples are drawn and analyzed to
ensure the uranium concentration and enrichment are known prior to transferring
the blendstock solution to the blending tank. The level controllers on the
blendstock tank ensure that a minimum volume of natural UN is transferred to the
blending tank.
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Natural Dissolution Cnfik'traiher Loading

Although blendstock is normally transferred to the blending tank, it may also be
prepared for direct shipment off site. After a batch is made in the Natural
Dissolution Tank- and has been certified by quality assurance, it may be
transferred to a e for shipment. The waiii? r xvill be parked on a
concrete pad on the west side of the BPFF Lmm a latfformii, an !iperator-7Tnidct
flexible hoses for process solution and ventilation to the Kiler. A control
panel on the exterior of the building will assure all connections are made before
the dissolver pump is startedk, pad storm drainage E directed to a local below
grade 500-gallon sump.

Enrichment Blending
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LEU H old Tank

The LEU Hold Tank is used to hold a batch quantity of lowaenriched uranyl
nitrate solution for transfer to the Uranyl Nitrate Building (UNB). The UNB is
addressed in a separate ISA summary. Once transferred to the LEU hold tank, the
soluinJ0 recirculated, sampled for impurities, Rid . et.;Jodut
Epecificatiin. The LEU Hold tank is constructed of stainless steel,

EO, the solution will be pumped to the UNB facility. After each transfer the
line wvill be blown clear with plant air.

3.4.2 Hazards Identification and Controls (Dowvnblending)

A summary table of the hazards and controls for Downblending is included as
Table 3-8.

3.4.2.1 Criticality Hazards and Controls (Downblending)

The Downblending process brings HEUN into the recirculating natural UN
(NUN) stream, and then empties the resulting LEUN into an unfavorable
geometry tank. Each blend batch is designed with a preset recipe to ensure the
35U concentration remains below an always-safe concentration. Therefore, the

primary Nuclear Criticality Safety hazard is overconcentration of the LEUN in the
Downblending tank. Primary engineered controls to prevent this sequence include
redundant volume controls for both HEUN (batch control) and NUN (minimum
level controls) feed streams, redundant density controls for the HIEUN feed
stream, and 235U concentration control (gamma monitor) for the blended LEUN
stream. Administrative controls include verification of the feed stream
concentrations, enrichments, and volumes.

E -yyiu n e' owing"
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Overconcentration of the LEUN can also occur by evaporation and precipitation.
Engineered controls for these contingencies include the use of water seals on tank
overflow and vent lines and the lack of precipitating agent piping in the LEUN
area.
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Another NCS sequence is the backflow of HEUN into unfavorable geometry
utility supply systems such as deionized waterhand nitrogen. Engineered controls
to prevent this sequence include interlocked supply valves and passive overflows
on equipment containing HEUN.

The final NCS sequence is the transfer of HEUN to an unfavorable geometry
(UFG) container in the HEUN area of Downblending. This sequence is prevented
by the restriction of UFG containers from the HEUN area. There are no UFG
tanks in the HEUN area of the BPF. Smaller, portable UFG containers are also
restricted from the area entirely.

ti Zajty ,;oir9'lid ilnig.'eun ale e

3.4.2.2 Chemical Hazards and Controls - Worker (Doiinblending)

Chemical Inputs or byproducts in the Downblending area which have established
employee exposure limits or present physical hazards include:

* HE, LE, and Natural Uranyl Nitrate - radioactive material, corrosive,
oxidizer

* Uranium Oxide - radioactive material
* Nitric Acid, 67 percent by weight - oxidizer, corrosive
* Nitrogen gas - asphyxiant

Other inputs include process water, deionized water and compressed air.

Chemical Reactions:

U0 3 + 2HN03 -+ U02(N03)2 + 2H20

Table 3-7 (Chemical Hazard Interaction Matrix - Downblending) is provided for
consideration of Downblending chemical hazards.

Chemical Hazards:

O[ii edipo d"t m entii
ariast are vebtedndetmitsystemhastheopr

A spill of 67 percent Nitric Acid resulting in a loss of contents of the~gallon
bulk tank would potentially result in an employee exposure above the ERPG-3
level. Unmitigated, this would be classified as a high consequence event. The
exact amount of the spill would be dependent on the severity of the line break or
leak-, or the severity of the valve failure or leak. The amount of the spill would
also be dependent on the time until operator intervention. Isolation valves on the
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bulk nitric acid input lines to the building would prevent a spill through a line
break or valve failure when the building was unoccupied]

During normal operations, employee exposure to chemical vapors involved in the
dissolution of Natural Uranium and the Downblending of HEU and LEU product
streams are controlled i process exhaust ventilation. In the event of a
Uranyl Nitrate spill, employee exposure to nitric acid would not be expected to be
above the established i imit. A release of nitrogen to the work area would
not be expected to create an oxygen deficient atmosphere.

_ e w 3 Iddosduft fnder nonaOisins-are proi ,g
iva id-t iendit. essiqnspiouted stlfriscrubber.st

Several scenarios could result in a potential employee intake of soluble uranium,
such as an overall containment failure of the dissolution tank, blend tank, or hold
tank or a possible breach during the filling of the tanker. Unmitigated, these
scenarios could potentially result in an intermediate consequence. Tank 4C01 and
4D04 are equipped with overflow lines to prevent overpressurization conditions
that could result in an overall containment failure! while the tanker is equipped
with a rupture disc. Tanks 4C01 and 4DO4! and the tankci are connected to the
POG system.

t~hvemlalhds for~ow~nblend~ig .re.summanzedlnTable3:8

ISA Summazy tbr BPF, Rev. � Page 3.60 Feb K6,�29Q4
ISA Sumnury for BPF, Rev. I Page 3-60 FebrimsY 6,;200-4



NON-PROPRIETARY INFORMATION

Table 3-7
Chemical Hazard Interaction Matrix - Downblending

cm Comp. I Cooling DIWat Nitric Nitrog. NOx Uranyl |
AiA r_ water I IAcid (ps) Ivapor INitrateI

aimpressed Air sunc none none none none none none Fo i

ooling Water same none 4 none 4 none POPS

I Water Um 4 none 4 none

itric Acid, 67% naum 4 4 4

itrogen (gas)1 samc none none

LOx (vapor) flam WA same none 14

Jsal yoN~itrat C same f
(solu tin ! _ -UO

I =Heat generated from chemical reaction may initiate explosion.
2=May cause fire.
3=Flamnuble gas generation.
4=1eat generation by chemical reaction, may cause pressurization.
5=Can become highly flammable in use; causes pressurization.
6=Contact with substance liberates toxic gas; causes pressurization.
7=Innocuous and nonflamrnable gas generation; causes pressurization.
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Chemical Controls:

It is the policy of NFS to minimize the risk associated with the use and storage of
hazardous chemicals, in accordance with federal and state regulations.

Provisions for managing the safe storage and use of hazardous chemicals which
are integrated into the processing of radioactive materials or are generated by
chemical reaction during processing include the following:

* Chemical evaluation during the design process to identify the hazards
associated with the use and storage of hazardous chemicals.

* Administrative control through training and specific instructions contained in
approved NFS procedures. This may include specific hazard warnings,
personal protective equipment requirements, maintenance and lockout/tagout
procedures, motorized vehicle procedures, and/or spill response instructions.

* Routine audits and assessments as required by approved procedures.
* Engineering controls, as appropriate, for hazardous chemicals which have the

potential to impact safety. These may include, but are not limited to,
equipment design safety features such as pressure relief valves or interlocks,
containment, ventilation, detection methods, and/or materials of construction.

In addition to the general controls listed above, the Downblending area would rely
on nitric acid supply line isolation av"es^ as engineering controls. Other
engineering controls include the glass knockout column, compatible materials of
construction, and welded elevated piping on the nitric acid input lines. Over
temperature controls on the heater and a heat exchanger are used in the natural
dissolution process to maintain a designated temperature range. Tank overflows
and POG lines provide pressure relief on the dissolution tank, blend tank and the
hold tank. The UN tanker has a tanker rupture disc to provide pressure relief, and
the control panel has an emergency stop for administrative control actions.

An administrative control is required to provide for nitric acid supply isolation if
the blendstock dissolution tank level is high, preventing tank overflow.

In the BPF process design, the majority of hazardous chemicals are piped into the
process to minimize potential employee contact with the chemical during normal
operations. In addition,' most hazardous chemicals used in conjunction with
radiological materials are handled inside process containment, with any vapors
vented into the Wet Process Off-Gas System. Compressed Gas lines utilize
pressure regulators, pressure indicators, flow meters, and pressure safety valves at
appropriate locations in the line to insure safe operation.

As stated in the NFS Stormwvater Pollution Plan, engineering controls for
chemicals stored outside in bulk quantities at the NFS plant include secondary
containment systems (dike or sump). Dike areas are not provided for compressed
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gas tanks. Chemical Spill Response Houses stocked with spill response supplies
are located in areas where bulk chemicals are stored and/or unloaded.

Emergency Eye Washes and Safety Showers are located in areas where corrosive
chemicals are used and are routinely inspected and tested in accordance with
applicable NFS procedures.

3.4.2.3 Radiological Hazards and Controls -Worker (Downblending)

heiD s dadmims tatIve.6ntrbls toensure

etsfs 'isth.osdiolo-gica; atenais ;beihgnprce'ssedi
Aontalnrnentjs3 aDf:naea], f osisln:aairefidrbv

M'Idilarelc Hazards:'

The J Ioha ds. Material at Risk G71Z that could potentially be
affected by an event in the Downblending process Id I

isotopesthe"--f'sotopenum.; .e_ mh 15fias--friesare7,_ v *'->'25 i-. l-dea.>-p-. M,,o-#--

s'topes".ofj'ranuriasls~ii;- 0 }er.rdoncies V s'of2otamment Wan
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Radiological Controls:

The BPF a Controlled Area and Gn- as well as administrative fit
t utilized in the Downblending Process. Personnel training

and approveptdroroiMe for safe operation and quick detection of any
unfavorable trend so that appropriate corrective action can be implemented. The
controls afforded by NFS' Radiation Protection Program for M4maintain
airborne radioactivity, contamination levels, and radiation levels within specified
limits to protect against radiological hazards associated with operations in
Downblending. There are no LROFS identified for the Downblending process
based on Section 4.2 Radiological Consequence Analysis.

_== -.
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3.4.2.4 Fire and Explosion Hazards and Controls (Downblending)

Potential hazards associated with the Dowvnblending process include:

Natural UO3 Powder

Based on the MSDS sheet for U03 powder provided by Cameco Technical
Services, this powder does not present a fire hazard. This material has no listed
flash point as it is a solid, is listed as stable, and will not polymerize.

As a result of research and conversations with Cameco technical staff, U03
powder does not present a fire or explosion hazard and therefore does not require
any special electrical classifications or fire protection features.

Drum Lift Hydraulic Fluid

A hydraulic drum lift ill be used to lift and tilt a maximum weight of4lbs.
of U03 powder into a hopper. The quantity of hydraulic fluid is approximately
2.5 gallons. A fire resistive, low hazard hydraulic oil will be used.

Due to the small quantity and type of oil, a hydraulic fluid fire presents a minimal
exposure to equipment in this area which primarily consists of steel tanks and
presents a negligible exposure to the steel columns located in this area which
support the mezzanine.

FnTralr Loading

A 2, .iirk 'at a loading station along the outside west wall of the
BPF. Natural Gjusinipjfrom a tank} in the Downblending process area to the

The transfer line will be noncombustible.

The west wall of the BPF has an equivalent fire rating of 1.5 hours. The exit door
in the vicinity of the truck loading area Eai a 1.5-hour rating. This operation does
not present a significant external fire hazard exposure to the Downblending
process equipment located inside Building *

emse Maflren eaYnca con
r r'i Rj;FSi i'erol ~in F~ 8 Is

required by the 1HA. Since this control was not required to prevent exceeding the
10 CFR 70.61 exposure criteria, it is not listed in Section 6 as an IROFS.
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3.4.2.5 Environmental Hazards and Controls - Public (Downblending)

The environmental hazards for the Downblending process are the hazardous
chemicals and radiological materials that have the potential for being released
outside the protected area of the site at levels above the criteria specified in 10
CFR 70.61. The levels of concern for environmental hazards defined by 10 CFR
70.61 are defined in Section 7. For the Downblending process, Eehazards were
evaluated to determine if they had the potential to exceed the above levels under
postulated accident conditions.

; f;ieiN sem rIbk I :

Environmental Controls:

Two postulated accident sequences resulting in a nitric acid spill (67%) have the
potential to result in a high environmental consequence. One postulated accident
sequence resulting in the overflow of the natural dissolution system has the
potential to result in a high environmental consequence. Some accident sequences
involving Si ii6 LE UN Mioland Natural UN 'goUij resulted in
intermediate consequences. The other environmental consequences evaluated for
the Downblending process do not exceed action levels specified in 10 CFR 70.61
and are considered low consequence events. The following IROFS and
environmental controls are provided to reduce the potential impact to the
environment.

ne Vl
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Table 3-8
Hazard Summary for Dowvnblending Process

Hazard Type Hazard Description Passive Eng. Controls Active Eng. Controls Admin. Controls

Criticality High concentration UN in unfav. Favorable geometry mix/measure interlocked utility system Only favorable geometry
geometry tank columns supply valves that close containers allowed in HEU area

Backflow of high concent. UN in utility Passive overflows on column and on loss of system pressure Verification of enrichment sample
systems knockouts Rduafiinter;oake results prior to blending

Leak of HEUN to unfav. geometry Passive floor design to prevent >T-inch container' in pVIMa
container in HEUN area 'e'gi°iiation-of-

W6denik RM --
i~~~fl~~~~ 2-liter- botlsrb esfr-isl

Chemical Nitric acid spill (67%) Materials of construction, welded Temperature controls on Personnel training and procedures

Uranyl nitrate spill elevated piping, and building code natural U dissol. process Routine audits and assessments

=RAPFW a i design requirements Utility and chemical Nitric supply isolation upon high
___ _ _ _ Heat exchanger sized to remove supply interlocks and level in blendstock dissolution

releasetlo they ork area maximum heat of reaction from U isolation valves tank

natural dissolver Overtemperature controls UN tanker control panel

Knockout column overflovs on heater emergency stop for admin. act'ol

Blend tank overflow Emergency eye wash and LMois ofyehilation actiori

Dissolution tank overflow safety showversaco n dti

UN tanker rupture disc 5"W1 .ie an rnn

POG lines b1nMdtodi61toia

Radiological HEUN 9bliiti Separation of DoWnblehding process Rad. Prot. Prog. Personnel training and procedures

LEUN l1g M area monitoring and Rad. Prot. Program controls

Natural mR solution

Natural UO powder

ISA Summary for BPF, Rev. �i Page 3.66 Fel5rii ary 6� 2004
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Hazard Type Hazard Description Passive Eng. Controls Active Eng. Controls Admin. Controls

Fire and Natural Uranium oxide powder TIAOK tfa lef,162dhieStekstii Overtemperature shut Phnd
Explosion Drum lift hydraulic oil . down control on

ra dissolver tank beaters
Tanker loading

Environmental Nitric Acid Spill (67%) Materials of construction and elevation HEPA Filters Procedures and Training

LEU Area Dike Process Exhaust DI water and nitric supply
Welded stainless steel nitric lines Ventilation scrubber isolation on high level in
Double-lined underground BLEU Nitric supply isolation blendstock dissolution tank
Complex line from bulk timer switches! ts-'meinof ntu' IsIltio 'ir

Endp GrM ble-ndtRitS d"unngjransfrr toefakr
UN Tanker rupture disc 9issoTu'tankliij

Nitric Oxide Vapor Release Tanker loading area sump iev0.iic i
LE UN Solution Spill MN pme iETo

Nat. UN Solution Spill t
UO Dispersion (Spill) )r , er

UO Dispersion (Spill & Fire)
Nat. UN Solution Spill/Fire 1=

i.t', l A_._ __ , .
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ISA Summary for BPF, Rev. il Page 3-67 FOb'r~hry .6.1200,4



NON-PROPRIETARY INFORMATION

3.5 LIQUID WASTE DISCARD TANKS

3.5.1 Process Description

During BPF processing, liquid waste discard streams are collected and transferred
to either one of vScoped discard tanks or the caustic discard tank. These
[E cylindrical tanks are constructed of stainless steel,

All three tanks are ,i 10iiElhe northwest
comer of the BPF __isT~a.

ondensate discard tanks (TANK-5A01 and TANK-5A03) receive
condensate solution discharged from the SX system. Condensate is pumped from
BPF evaporator condensate columns bank K and bank A, which are fed from the
I" and 2nd pass evaporation condensers.

The caustic discard tank (TANK-5B01) receives solution discharged from the
centrifuge resulting from the dissolution of high-enriched uranium/aluminum (HE
UAl) alloy ingots. Caustic solution is pumped from BPF m dissolution caustic
discard bank a and bank B . Both Eli
ondEsAMe discard tanks and the caustic discard tank are used as intermediate

storage before releasing solution to the Waste Water Treatment Facility (WNVT:)j

UoRM e Discard Tanks

The condensate solutions from SX We mixed and sampled in the respective hold
columns (Bank A or Bank B). After qM lab analysis,

they will be transferred o discard tanks through a block and
bleed double valve arrangement. These tanks are used to collect the solutions and
By"Eprov final MC&A measurement of the uranium present before
transferring to the WWTF.

The transfer line &srheamsi; e = in-line
Fadiatidon h6Mt to assure safe transfer of materials from favorable to unfavorable
geometry. Dual isolation valves i interlocked with the detector to prevent
solutions with high concentrations from entering the tank. The s&'hasevel

Ri and high level teh-an alarm. Ventilation Es provided to capture
fugitive gases on the tanks.

Caustic Discard Tank

The caustic discard solution from the UAI dissolution centrifuge operation Es mixed
and sampled in the discard hold columns (Bank A and Bankr B). After S

p lab analysis, and the solution
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transferred to the caustic discard tank through a block and bleed double valve
arrangement. The equipment, controls and operation of the caustic discard tank are
identical to t"Soinde!aR discard tanks.

Discard Tank Dike IiiidENM69sure

The discard tanks are mounted on legs approximately 3 feet above a concrete dike
area sized to contain the largest volume vessel. Eo other bulk chemical tanks i

inside the dike. These «Ihold sodium nitrate and caustic lu sed for UAI
dissolution. Operation of these tanks is discussed in the UAI process description.
The dike floor sloped to one comer to allow clean up 0

_1pMtwgtedro

3.5.2 Hazard Identification and Controls

A summary table of the hazards and controls for the Liquid Waste Discard Tanks
is included as Table 3-10.

3.5.2.1 Criticality Hazards and Controls (Liquid Waste Discard)

As described above, liquid effluent from the UAI dissolution centrifuge process
and SX condensate process is discharged from safe geometry hold columns to the
large, unfavorable geometry waste discard tanks (TANK-5A01, TANK-5A03 and
TANK-SB01). A potential criticality hazard would exist if greater than 605
grams of 235U were introduced into either of these tanks.

Controls have been defined to prevent greater than 605 grams 235U from entering,
or accumulating inside, the tanks. These controls are discussed in detail below.

After TANK-5A01, TANK-5A03 and TANK-5B01 have been determined to meet
established acceptance criteria, the liquid is pumped out of the tanks to the Waste
Water Treatment Facility (WWl.D, Pu .caio tfiIt b j:6
nside!T L'N 5B01411ny ex i~sol id 'ifori.

_o~ie n .ooter~snm cc, hldup ot d

~iii~i ~ xi th~iteT~l tAt~nace-table.'V0 t souranum
ouinultioh~~i o I * 91i4ff~g

ram; itev, f reafter

ndic tes iat~rari7m er~liter- 09u ru4te

' 1filffiiiidtlwe &Vi
~ ttQic~i~alvl.
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redibe'^i.sou'res ! Wf.^-;aus wflavable ''to-'t>h'ee hktis Yffr'm'i&-thi'SbPFBrov
sx'tractinsst m4'onJ ofh^rhoiher forpnodc scaBnsfor8s2i Ssa"r ore, en

Liquid effluent from the UAI dissolution process is stored in safe geometry hold
columns until the 235U concentration in the liquid can be demonstrated, by way of
sampling and analysis, . First, the columns are isolated
from all other sources of fissile solution. The contents of the columns are then
mixed by recirculation to homogenize and ensure that samples drawn are
representative of the solution at large. Two samples are drawn and sent to the
laboratory where each is analyzed for 23SU concentration. Insofar as is
practicable, controls are in place to provide independence between the collection,
labeling, analysis, and reporting of results for the two samples. These controls
prevent, or minimize any potential for repeated or common cause failure. If
results indicate a 235U concentration , the contents of the
columns are recycled or diluted, and the sampling and analysis is repeated. When
favorable results are achieved, the columns are discharged to the appropriate
waste discard tank through the double valve block and bleed arrangement.

Before entering TANK-5A01, TANK-SA03 or TANK-5B01, liquid effluent
passes through a pipe that is constantly monitored by a gamma ray detector. The
monitor is interlocked with two downstream redundant isolation valves that close
and terminate solution transfer if the detector measures an unacceptably high 23SU
concentration in the liquid. The monitor actuation set point is chosen to prevent
greater than ES grams 235U from being delivered into the tank.

Fabl 3j1 O.

3.5.2.2 Chemical Hazards and Controls -Worker (Liquid Waste Discard)

Chemical Inputs or byproducts in the Liquid Waste Discard System which have
established employee exposure limits or present physical hazards include:

* Nitric Acid
* Sodium Hydroxide
* Sodium Nitrate
* Sodium Nitrite
* Sodium Aluminate

-,Ba m'.¢rbonte

Other inputs include process water and compressed air. The Condensate Discard
Stream consists of an approximately I Molar Nitric Acid solution discard from
the uranium purification process. The Caustic Discard stream consists of a
discard solution from the Dj1rAluminum dissolution process.
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Chemical Reactions:

No chemical reactions are expected inside the discard tanks.

Table 3-9 (Chemical Interaction Matrix - Liquid Waste Discard) is provided for
consideration of Liquid Waste Discard chemical hazards.

Cmfical Hazards:

A spill of E gallons of a I Molar nitric acid solution would not be expected to
result in an employee exposure above the ERPG-1 limit for a limited exposure
time.

ibfiiigomxT ii''bfieltofai 'ovewoefogoi u~stic&lDjsscha rgMh-
repss'uriza tip i *a'piaiv ei tin iQ'a:;pii assumingi
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Table 3-9
Chemical Hazard Interaction Matrix - Liquid Waste Discard

I =Heat generated from chemical reaction may initiate explosion.
2-May cause fire.
3zFlamnnable gas generation.
4-Heat generation by chemical reaction, may cause pressurization.
5=Can become highly flamnable in use; causes pressurization.
6-Contact %with substance liberates toxic gas; causes pressurization.
7tlnnocuous and nonflammable gas generation; causes pressurization.

ISA Summary for BPF, Rev. � Page 3-72 FebTruar�r6;2OO4
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nimi-ii6 Controls:

It is the policy of NFS to minimize the risk associated with the use and storage of
hazardous chemicals, in accordance with federal and state regulations.

Provisions for managing the safe storage and use of hazardous chemicals which
are integrated into the processing of radioactive materials or are generated by
chemical reaction during processing include the following:

* Chemical evaluation during the design process to identify the hazards
associated with the use and storage of hazardous chemicals.

* Administrative control through training and specific instructions contained in
approved NFS procedures. This may include specific hazard warnings,
personal protective equipment requirements, and/or spill response
instructions.

* Routine audits and assessments as required by approved procedures.
* Engineering controls, as appropriate, for hazardous chemicals which have the

potential to impact safety. These may include, but are not limited to,
equipment design safety features such as pressure relief valves or interlocks,
containinent, ventilation, detection methods, and/or materials of construction.

In the BPF process design, the majority of hazardous chemicals are piped into the
process to minimize potential employee contact with the chemical during normal
operations. In addition, most hazardous chemicals used in conjunction with
radiological materials are handled inside process containment, with any vapors
vented into the Wet Process Off-Gas System. Compressed Gas lines utilize
pressure regulators, pressure indicators, flowmeters, and pressure safety valves at
appropriate locations in the line to insure safe operation.

As stated in the NFS Stormwater Pollution Plan, engineering controls for
chemicals stored outside in bulk quantities at the NFS plant include secondary
containment systems (dike or sump). Dike areas arc not provided for compressed
gas tanks. Chemical Spill Response Houses stocked with spill response supplies
are located in areas where bulk chemicals are stored and/or unloaded.

Emergency Eye Washes and Safety Showers are located in areas where corrosive
chemicals are used and are routinely inspected and tested in accordance with
applicable NFS procedures.

cfl contrl fraDid _= /
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3.5.2.3 Radiological Hazards and Controls - %orker (Liquid WVaste Discard)

Hazard Descrintion:

[oeLi4 asted is d! d n : n ilistr eon"s~t
~nsurediologilsfety.y e:prnmay..,radloglcakhazardlh fordtheiLaqitd -Naste

atl~s.--beinig

adiolo atnacsoillanstrdct:

The - s sth '-if Material at Risk r!'AA]R- that could potentially be
affected by an event in the liquid waste discards rocess are __R-____

enl -r ch~a ~ ~ yr o1af~id po

v pess.:, ., en1pKg r i4y

Radiological Controls:
The MP iqi asterDisardl aretricted MAre tan oud poenginengaslly~ ac
administrbyatieve rdaintpoeto otos~uiie in the Liquid Wastedicrspoesaeuiiiane

De.iscardsimProcesas. ersoneltrindeding .h'iopg 5Uand apovdnurs~clier forgn saflle
Proteonpes to mauriwintai aorne radioaitcl dfe ;ontamin ciontlevesand

Raditonlevels wothrionlspefedlistpofthecagainstoccupatinal read aly

Thaerd asoiaewt Liquid Waste Discards optic erain.dhr area n nierno asRwll s

ietifed fe'orth~es LqiWasgtme Dicar oerantions ae lo n there RdiolSogriclu
SftConsequences Analye.svois documTented in S.ecautio nclddxlsv 4.2.a3adm5.i.4ire ivaed rdliaion H rdscand controls rols (Liquid WasteD

The BFLiquid waste discard tns are loaretited ousieateBP, and arinersurroundedl by

Discards Process. Personnel training and approved prcdre boVidS for safei

operation and quick; detection of any unfavorable trend so that appropriate
corrective action can be implemented. The controls afforded by NFS' Radiation
Protection er iomaintain airboe radioactivity, contamination levels, and
radiation levels within specified limits to protect against occupational radiological
hazards associated with Liquid Waste Discard operations. There are no IROFS
identified for the Liquid Waste Discard operations based on the Radiological
Safety Consequence Analysis documented in Section 4.2.

bFtiS-a' i i8h b

3.5.2.4 Fire and ExPloSiOn Hazards and Controls (Liquid *Yaste Discard)

'Me liquid nvaste discard tankss arc located outside the BPF, and are surrounded by
a concrete di};ed floor. No significant fire or explosion hazards have becn
identified for this process.
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3.5.2.5 Environmental Hazards and Controls - Public (Liquid Waste Discard)

The environmental hazards for the Liquid Waste Discard process are the
hazardous chemicals and radiological materials that have the potential for being
released outside the protected area of the site at levels above the criteria specified
in 10 CFR 70.61. The levels of concern for environmental hazards defined by 10
CFR 70.61 are defined in Section 7. For the Liquid Waste Discard process,i
hazards were evaluated to determine if they had the potential to exceed the above
levels under postulated accident conditions.

ENl hnai i , Controls:

All environmental consequences evaluated for the Liquid Waste Discard process
do not exceed action levels specified in 10 CFR 70.61. All postulated accident
scenarios were determined to be low consequence events and no environmental
controls have been identified as items relied on for safety (IROFS). However, the
following environmental controls reduce the potential impact to the environment.

_ j___ ,Y --- - _ -an
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Table 3-10
Hazard Summary for Liquid Waste Discard Tanks

Hazard Type Hazard Description Passive Eng. Controls Active Eng. Controls Admin. Controls

Criticality 1Vate discaid tanks ard unfavorable Sinooth'iftternallslfifa ind'edofiidhl In-line concentration NDA scans, and ceianout
geometry otm'r monitor to stop transfer to requirements to prevent holdup in

Liquid waste streams connected to discard tanks tanks.
discard tanks have potential to exceed Isolation, mixingV;aMp ing"n
acceptable concentrations analyiil requirements in transfer

procedures and training

Chemical Nitric acid spill (I molar) Materials of construction and building Process exhaust Personnel training and procedures

Caustic discard solution spill (sodium code design requirements ventilation system (off- Routine audits and assessment
hydroxide, sodium nitrate, and nitrite, Containment dikes gas) Spill response procedures and
sodium alumilnate, um o and U iN supplies
buan cyrbtie] ST

Radiological Caustic waste §61Oti6h Separation 6f-Liqzid.i'eDis'6rd Rad. Prot. Prog. Personnel training and procedures

Nitric waste iprocess area monitoring and Rad. Prot. Program controls
instruments

Fire and None None None None
Explosion

Environmental Uranyl Nitrate Spill (5% Nitric Acid) Materials of construction Process Interlocks Procedures and Training

Sodium Hydroxide, Sodium Nitrate, Dike
Barium Nitrate Solution Spill HEPA filters

Nitric Oxide Vapor Release Process Exhaust Ventilation Scrubber

SX Condensate Solution Spill

Caustic Discard Solution Spill
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3.6 PROCESS EXHAUST VENTILATION SYSTEM

3.6.1 Process Description

The BPF process exhaust ventilation is used to remove airborne uranium
particulate from the U metal and UAI process enclosures, and to scrub the NO.
vapors from the exhaust gas streams. Any source point within the process exhaust
ventilation that may contain particulate uranium has HEPA filtration. Process
exhaust ventilation is also pulled from process off gas (POG) lines and wet off gas
(WVOG) lines throughout the system. The POG lines are used to remove vapors
and provide ventilation to gloveboxes and equipment that are considered dry
operations. WOG lines provide ventilation through knockout columns to process
columns, and operations that may involve liquids.

The process exhaust ventilation is pulled through the POG and WOG lines into
the process exhaust ventilation ductwork. A series of three separate blowers are
used to provide the process exhaust ventilation throughout the ductwork system.
Condensate drain columns are installed throughout the ventilation ductwork to
collect any moisture that may collect within the ductwork system. The process
exhaust ventilation is then vented to the outside atmosphere through the main
ventilation exhaust stack.

Process C pulled from wet process steps IS scrubbed prior to being
sent to the exhaust stack. The scrubber is a sieve tray design, in which Mid

3 is pulled up through a series of trays through which the scrubbing
solution is gravity fed. The process F tait Uenti is then pulled through a
demister and sent to the main I DaiL exhaust stack. The scrubbing solution is
collected at the bottom of the scrubber and is recirculated through the scrubbing
trays. The scrubbing solution is monitored for pH and conductivity to ensure
proper scrubbing occurs and that there is no precipitation within the scrubber.

The scrubber is periodically blown down to the scrubber blowdown tank NMI;
iHO5). This FOO-gallon tank holds the used scrubber solution until it is sent to

the Wjiq The blowdown tank has the ability to
recirculate the scrubber solution, and has a mixer that ur$s solution is
homogeneous and no precipitation occurs.

3.6.2 Hazard Identification and Controls

A summary table of the hazards and controls for the Process Exhaust Ventilation
System is included as Table 3K.
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3.6.2.1 Criticality Hazards and Controls (Process Exhaust Ventilation System)

HEPA filter loading

A HEPA filter loaded to its maximum credible loading, with uranium particulate,
is considered a normal condition. Calculations show that this condition is safe
and of no criticality safety concern. A differential pressure indicator is installed at
each HEPA filter to provide the operators a visual indication of when the HEPA
filter needs changing. Procedures and training are in place to ensure that the filter
is replaced when needed and handled in accordance with criticality safety limits.

Uranium particulate/solution accumulation in the ductwork

Accumulation of uranium particulate or solution within the process exhaust
ventilation ductwork is expected to occur during normal and off normal
operations. Uranium particulate will accumulate in areas of the ductwork system
where there are changes in velocity of the process exhaust ventilation and changes
in direction of flow. Periodic NDA scanning of the ductwork system ensures that
uranium does not accumulate beyond a safe mass. NDA scanning and visual
inspection of the ductwork helps determine when a cleanout of the ductwork
system is needed.

Uranium accumulation in the scrubber

Uranium accumulation in the scrubber, both solids and solutions, are expected to
occur during normal and off normal operations. The scrubbing solution will
collect uranium from the process exhaust ventilation. This scrubbing solution is
collected in the bottom of the scrubber and periodically blown down to the
blowdown tank. Over a period of time, solid uranium can accumulate at the
bottom of the scrubber. Dual independent sampling of the scrubber solution
ensures that the solution that is blown down to the blowdown tank} and transferred
to the t is below the set concentration limit for the
tanks at the iilit9. Periodic NDA scans and visual
inspection of the scrubber ensure that uranium does not accumulate beyond a safe
mass and determines when the solids at the bottom of the scrubber need to be
cleaned out.

Uranium accumulation in the blowdown tank

Normal operations of the process exhaust ventilation system blowdown tank
assumes the presence of uranium bearing solutions. Dual independent samples of
the solution are taken to ensure that it meets the concentration limits associated
with the waste discharge tanks at the t&WaterTreatn'tFadili. To prevent
the precipitation and gradual accumulation of solids in the tank over a period of
time, the blowdown tank is recirculated with a pump to ensure proper agitation of
the solution occurs. The tank also contains a mixer which aids in the mixing and
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agitation of the solution until it is transferred to the WasteXWVater-Tirtmen

Concentration of uranium in the scrubber solution sent to the W WtAVater

To corn ly with the concentration limits associated with the tanks in the ate
6 several controls are in place. The main control to

revent a high concentration solution from being pumped to the r
ttieritPF is the dual independent sampling of all solution transfers to the

WWTF. As defense in depth for concentration control, the source point HEPA
filters are in place to prevent uranium material from entering the process exhaust
ventilation system. Periodic NDA scans and cleanout of the process exhaust
ventilation ductwork system also ensures that uranium bearing material does not
accumulate in the ductwork or scrubber system over time and eventually migrate
into the solution that is transferred to the WNTF.

9 Mt~lytaad an"ontroslr OR.Poes;xas .eIRntfll ;yste jare

3.6.2.2 Chemical Hazards and Controls - Worker (Process Exhaust Ventilation
System)
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3.6.2.3 Radiological Hazards and Controls - Worker (Process Exhaust Ventilation
System)
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The BPF " a Controlled Area and engineering radiation protection controls, as
wvell as administrative, Ee utilized for Process Exhaust Ventilation hazards.
Personnel training and approved Iohefor safe operation and quick
detection of any unfavorable trend so that appropriate corrective action can be
implemented. h' e controls afforded by NFS' Radiation Protection Program for
E7PjFiaintain airborne radioactivity, contamination levels, and radiation levels
-within specified limits to protect against occupational radiological hazards
associated with operations in Process Exhaust Ventilation. There are no IROFS
assigned for Process Exhaust Ventilation based on the Occupational Health
Physics Consequence Analysis.

3.62.4 Fire and Explosion Hazards and Controls (Process Exhaust Ventilation
System)

No significant fire or explosion hazards were identified for the Process Exhaust
Ventilation System. Fire hazards and associated controls for the air dilution
ventilation system are addressed in Section 3.2.2.4 (UAl Dissolution).

ISA Sunmnary for IBPF. Rev. j Page 3-81 Lei OO4"
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3.6.2.5 Environmental Hazards and Controls - Public (Process Exhaust Vcntilation
System)

The environmental hazards for the Process Exhaust Ventilation are the hazardous
chemicals and radiological materials that have the potential for being released
outside the protected area of the site at levels above the criteria specified in 10
CFR 70.61. The levels of concern for environmental hazards defined by 10 CFR
70.61 are defined in Section 7. For 91f5PaoEEitW VetilaioEn process, i
hazards were evaluated to determine if they had the potential to exceed the above
levels under postulated accident conditions.

[um~mar z. _xae 312 ;

Environmental Controls

All environmental consequences evaluated for the Liquid Waste Discard process
do not exceed action levels specified in 10 CFR 70.61. All postulated accident
scenarios were determined to be low consequence events and no environmental
controls have been identified as items relied on for safety (IROFS). However, the
following environmental controls reduce the potential impact to the environment.

ffre-<tnvzronmnen. q- t 1jolldrac M ra'st' V ili-i
suim manied n Tbl I 0 ,
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Table 3-12
Hazard Summary for Process Exhaust Ventilation System

Hazard Type Hazard Description Passive Eng. Controls Active Eng. Controls Admin. Controls

Criticality Uranium particulate accumulation on HEPA filtration at all ventilation source None Periodic ND;' scanning of
TIEPA filter points t y inpventilation ductwork, o iI
Uranium particulate and solution 'nog'eaM and scrubber for U
accumulation In ductwork Co;nie-ns=te drini mnsda
Uranium accumulation in the scrubber or Dual independent sarnming or
scrubber solution scrubber solution U"&p~Ke
srube accumlation intpertijonsj and Gf blowdown tank
Uranium accumulation in the blowdownsolution prior to WWTF transfer
tank solutiontoring oH P-fil
High concentration U sent to WWTF t

Chemical None ltlae tiisttctilc Sdtd iit *ivav a
. ce~oveo _ i lnti#b&f6 iicif

Radiological Process scrubber solution Separation of HEU fiateialprdeesi Rad. Prot. Prog. Personnel training and approved
Loss of process exhaust ventilation Ore monitoring and procedures
resulting in worker exposure instruments Radiation protection program

controls

Fire and None None None None
Explosion

Environmental Sodium Hydroxide Spill Materials of construction Process Interlocks Procedures and training
Nitric Oxide Vapor Release

Unmitigated Gaseous Effluent

Scrubber Solution Spill

POG Condensation Spill

ISA Summary for EPFI Rev. 1 Page 3.83 Feb�ii�:6;:2ooA
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4.0 COMPLIANCE WITH 10 CFR 70.61

This section demonstrates how the ISA complies with the consequence and risk
assessment requirements of 10 CFR 70.61. Part 70.61 requires that all credible
accidents potentially affecting BPF operations that could result in significant
chemical, radiological, fire, criticality, or environmental consequences be
evaluated to determine those that would result in High or Intermediate
consequences as defined in 70.61(a) and (b) (see Section 7 tables). Once the high
and intermediate consequence events are identified, it must be shown that the
High consequence events are Highly Unlikely, and the Intermediate consequence
events are Unlikely after taking credit for implementation of designated IROFS.
This determination requires a detailed Risk Assessment of each accident scenario,
including assignment of failure indexes to credited engineered and administrative
controls. Once the acceptable set of controls are defined, management measures
are identified to ensure that the credited controls are available and reliable to
perform their required function when needed.

4.1 ISA METHODOLOGY

The methodology for performing the ISA; including hazard analysis, consequence
assessment, and risk assessment are defined in Section 5.2 of this report.

4.2 HAZARD EVALUATIONS, ACCIDENT SEQUENCES, AND
CONSEQUENCE CALCULATIONS

As described in Section 5.2, the ISA Team performed a Process Hazards Analysis
(PHA) for each process defined in Section 3 (U Metal, U Aluminum, Solvent
Extraction, Downblending, Liquid Waste Discard and Process Exhaust
Ventilation). In performing the PHA, the team evaluated all credible system and
component failures based on Piping and Instrumentation Diagram (P&ID)
drawings. Each type of failure was given an accident sequence number, and the
team then determined the potential for criticality, chemical, radiological, fire or
environmental consequences assuming no mitigation by passive, active, or
administrative controls. All accident scenarios with potential criticality, chemical,
radiological, fire, or environmental consequences were grouped together by
consequence category for the responsible safety discipline to evaluate (Criticality
Safety, Chemical Safety, Radiological Safety, Fire Safety and Environmental
Safety). The responsible safety discipline then performed detailed consequence
analyses to determine the events that exceed 10 CFR 70.61 exposure criteria for
High or Intermediate level events. The consequence exposure criteria are defined
in Section 7 of this report.

4.2.1 Criticality Safetv Consequence Analysis

Criticality Safety accidents are evaluated and documented in Nuclear Criticality
Safety Evaluations (NCSEs). The NCSEs arc prepared based on the double

ISA Summary for BPF, Rev. B. Page 4-1 Fe.ruy 6,:2.A(
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contingency principle in accordance with NFS procedures and ANSI standards.
The double contingency principle is used to ensure that a criticality wvill not occur
unless two unlikely, independent, concurrent changes occur in process conditions.
In addition to the double contingency analysis, the NCSEs considered all credible
component failures determined by the What-if hazards analysis. The criticality
scenarios considered credible for the BPF processes are summarized in Table 4-9
along with the criticality risk assessment results. For all credible criticality
scenarios, IROFS are defined and risk indexed to ensure that a criticality is highly
unlikely as documented in Table 4-9.

~'~cu ns e .~are ~'teoIwnareasftljY

AqI DWi st6Olitir

0 iss lution*:ani,,>r.@,,ie-^92'-Di"-lut i-"

aowvn1,end ihg
metiation

4.2.2 Chemical Safetv Consequence Analysis (W'orker)

Consequence evaluations for employee Chemical Exposures were performed for
the identified wvhat-if scenarios. The consequence evaluations were intended as a
method of identifying potential events which could result in a High or
Intermediate level consequence as defined by 10 CFR 70.61. A high level
consequence is identified in Part 70 as an acute chemical exposure to an
individual from licensed material or hazardous chemicals produced from licensed
material that:

* Could endanger the life of a worker, or
* Could lead to irreversible or other serious, long-lasting health effects to any

individual located outside the controlled area.

Intermediate consequences were defined as events that were not high consequence
events that:

* Could lead to irreversible or other serious, long-lasting health effects to a
worker, or

* Could cause mild transient health effects to any individual located outside the
controlled area.

Various regulatory and industry consensus standards could be utilized for these
consequence limits. Chapter 3 of NUREG-1520, "Standard Review Plan (SRP)
for the Review of a License Application for a Fuel Cycle Facility" lists
Emergency Response Planning Guidelines (ERPGs), Acute Exposure Guideline

ISA Summary for BPF, Rev. £ Page 4-2 Februiaryf6, 200~4
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Levels (AEGLs), and exposure limits established by the Occupational Safety and
Health Administration (OSHA) to be acceptable. OSHA publishes 8 hour time
veighted Permissible Exposure Limits, NIOSH publishes Immediately Dangerous

to Life and Health (IDLH) limits, and ACGIH publishes 8 hour Threshold Limit
Values and ERPGs. At present, only a relatively small number of chemicals have
established ERPG levels. As a temporary interim measure, the Department of
Energy (DOE) has published Temporary Emergency Exposure Guidelines
(TEELs), using an established criteria outlined in "Derivation of Temporary
Emergency Exposure Levels (TEELs)." TEELs are intended to be updated to
reflect new ERPG limits as they are established. The consequence evaluations for
employee Chemical Exposures utilized TEELs as consequence action levels
where no ERPG level existed or where the TEEL reflects the established ERPG.
Section 7 of this ISA Summary defines the TEEL values used to establish High
and Intermediate levels for BPF chemicals.

Consequences were evaluated using computer modeling or hand calculations, as
appropriate to the scenario. Computer models included CAMEO and ALOHA
models, where applicable. Neither model is appropriate for inside spills,
calculations close to the spill area, chemical mixtures or chemical solutions.
ALOHA may be used for outside spills where appropriate.

General Assumptions for outside 7p 11v itd .anidi ufibs include:

^Total loss of contents of chemical source, unless otherwise stated in scenario
specific information. Total loss of contents is considered to be the capacity of
the tank or column!_

* ~

siSCons.izuent of NisJ

* Assume 5 minute exposure to liquid pool consisting of total loss of contents of
source, unless otherwise specified. Vaporization rate was determined by using
fhe.,~aporiiation.Mode1 cited in EPA 56O/4-88-OO2l Estmti ihRleases Wad

.. I .; -

lorm:
* Assume outside wind speed of 2.5 miles per hour.
* Assume no credit for operator intervention, procedural spill clean up

instructions, or respiratory protection in initial consequence evaluation.
* Assume outside temperature of 9ObsF, unless higher operating temperature is

stated in scenario specific informhation
* Assume vapor pressure and specific gravity as listed in approved reference

(Material Safety Data Sheet, Perry's Chemical Engineers Handbook, or
engineering calculation b cased on approved reference).

ISA Summarn for BPF, Rev. j Page 4.3 ean up
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* Assume tank or column size as indicated on P&lDs unless otherwise specified
by engineering documentation

* Where isl imits are for materials in solid form, and consequence
evaluation is performed for materials in liquid form, scenario ftpii will
reflect that established limit is not appropriate. e'iheenario'.assumes a

mod;-.ofrorc.Ersuling,.vrle*anfaibore.;ase;,'NffdissoWda~tiais,,>'i',..e
6icula'tio'n9-Wiille.:basedoio't'''e>*'fiive~factori.or ua'efne6'4 i~NURG/Q-R'

mi4s.'csupp'lemeessaryu. Wruidance 'pro~vidediDO4-IDBK
hb__ b4s' -OW _

For spill scenarios inside buildings, consequences will be evaluated using hand
calculations. General Assumptions for inside spills include:

* Total loss of contents of chemical source, unless otherwise stated in scenario
specific information. Total loss of contents is considered to be the capacity of
the tank or column!

* Where columns exist in a bank, are valved together, and are indicated as
normally open on the P&ID, loss of bank contents will be assumed Swigs
W Itiitud i _ -

* Assume pool size as estimated by the TEMA method taken from ARCHIE
software and referenced in the Handbook of Chemical Hazard Analysis
Procedures, published by the Federal Emergency Management Agency, the
U.S. Department of Transportation, and the U.S. Environmental Protection
Agency. Kieai 1i1--dpthF ,: h;-
Ed tl 9.in 9, Ri7 0- 66anagment r-gam, iddbe.4 fr

Up Lt .eqlnj~alsis
* Assume unmitigated spill!
* Assume 5 minute exposure to liquid pool consisting of total loss of contents of

source, unless otherwise specified. Vaporization rate is determined by using
the Vaporization Model cited in EPA 560/4-88-002, Estimating Releases and
Waste Treatment Efficiencies for the Toxic Chemical Release Inventory
Form.

* Assume inside wind speed of 0.5 miles per hour, otherwise no credit taken for
makeup ventilation, unless otherwise specified (for example, in Nitrogen line
break scenario).

* Assume no credit for operator intervention, procedural spill clean up
instructions, or respiratory protection in initial consequence evaluation.

* Assume inside temperature of 70,F, unless higher operating temperature is
stated in scenario specific information.

* Assume vapor pressure and specific gravity as listed in approved reference
(Material Safety Data Sheet, Perry's Chemical Engineers; Handbook, or
engineering calculation based on approved reference).

* Assume building volume as listed on P&lDs or engineering infonnation.
* Assume tank or column size as indicated on P&IDs unless otherwise specified

(with engineering documentation provided).

ISA Summary for BPF, Rev. A. Page 4-4 Feruy ; ZQ04,
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* WThere established limits are for materials in solid form, and consequence
evaluation is performed for materials in liquid form, scenario write up will
reflect that established limit is not appropriate.Fh~ere tsceRno,'aseum

'10laiona £ ise6dithe fve6factoriformuia'defined tin;NUREG/C-R

Xvth& ane idinD0iDBi
i Ji ad upplem-iit6Fa'dnfces q dYit'!gu a"cprovide -j-nDiSR

Cliemical Toxiciht (Soluble Uranium)

The accident scenarios for evaluation are provided on tables developed by a
qualified ISA team during a Process Hazard Analysis (PHA)X Multiple types of
consequences can result from the same event ti nm,,,thereforc the
analysis is conducted for the most severe consequence for each item number!
Upon completion of the analysis, each credible accident scenario is assigned an
unmitigated, uncontrolled consequence severity category based on 10 CFR 70.61
as shown below:

* _e1,'; § n an acute
chemical exposure to an individual from licensed material or hazardous
chemicals produced from licensed material that could endanger the life of the

- - - �-.

*FR70'6 Vi 9 hidr§Wo
in an acute chemical exposure to an individual from licensed material or
hazardous chemicals produced from licensed material thit could lead to
irreversible or other serious, long-lasting health effects to a worklerF m

ISA Summaxy for BPF, Rev. L Page 4.5
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Table 4-1
Chemical Safety Consequence Analysis Summary (Worker)

Evaluation Scenarlo Evaluated Accident Sequence Number(s) High,

Number Intermediate or
Low

_ Consequence

_ _ ___ .U Metal Dissolution
_ Sp.il!, sof Cobtets fflulkNitid 1UMD (l-4;.1.7,!I Hig31

.Spii,1dIof Contei'otC6 i41

_tcidi _2UMD -,12'l 8' V __3,_____ ,S r;, Km S X XUMD§$821U43\lloul

4 Spill, l;'oss'afcontedntifHydfi 1UMD _(__1_''1_4_3_;_ 1s __ _

roie' S'u6it^apt SSgafns RIlli;i ( d2.4fp 3' 2i443*_

5^l;'.sd:diiitb~lli I UMG,!l( -.223 g;.126,,27,'.IDP,, 3 4, 1 .45) Li

6 SjihliLimited to Ubssbf Residual 1UM (131 1:35;;136)
'!dee:er'ign~ti 2" UJiD":'; (.2.3 t ri.35, .dJ . _

7 Failurc bf.NikgenLine;.Nitrogen 11UMD (i7)
..__ Release~intoo~uildg 2UMDW (2:47 - ...

8 Spitl,!Losslof1Dissocr Contents ot I;UMD".(I'I;.I'19, :144',lt47,.1'.48,1:5;, 1'53-,-1;56;.1o59;'1W62,W',163i' 1.64,-1'.65,'1.671 Lo;
_p- s,5of <68 1 78;17. i S.2,:86,jl:8&;,;l6iilo;,hal'O9,.il i 1

0idwI3mii. i ih° ' 82) .

. .. 2~~~~~~~~~UMD'(2.i,';2.';?g'2.i, 1,2.47,;2.48:.O 'S,26':9 26i'S2,26,^.6

2.683"2:;1I,~ 1.3 2:o,27,27,280;.i'.6228- '2.13,2,'7,'2j1:2ios;2:i ?"
,,,,.,_ _ __ _ . __ _ , __ __ __ __ . _ __ , , __ _ __ . _ _ ...__

_tentialFire inTEncilosurd I;UM'(ki64) N6bChemical
2 UMD (2 2 60.16e4l

ISA Summary for BPF, Rev. J� Page 4-7 February 6;2004
ISA Summary for 13PF, Rev. 11 Page 4-7 Febnrua.y. 6, ZOAA



NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Accident Sequence Number(s) High,
Number Intermediate or

Low
___________consequence

NOR'Riease ~tir~nvit6oflieit: JiUMD'(1i3O 0lt 134,~.1 I~7i'l 3 9;IJ:4It,.,TA6;:-llf46) Addre's's'd i

Relea~edf W~xdiz~dd3UMetal *1UMD (1..149) Kddfffssbd~ii

Io. gtetita1.Firebr. Ex~piasfon in:Fumac I-M'1.7~.3.''7,~e18,; 1 9 !I'16 Deelbd.Not

_____ ____ _ __ ____ _____ ____ ____ ____ ____ U M etalOxidatlion andDissolution_(Sheet 3) _ _ _ _ _ _ _ _

2 MlheO Niqff~ftdibkAe ~3DPT-;(3 13)L

____ ____ __ _ ___ ____ ____ ___ ____ ____ ___ U M etalOxidation andDissolution_(Sheet 4)_ _ _ _ _ _ _ _ _

II rdif MYi~tbd~poy ~ 7T (4 i ;42'4~314A,~4.5,4.6,44:14,4I 6;'fli 7;,4;-1i9, 9'-.O4:27'4.28j4:9 30,"4.31

acsuredueto' AS,1I 3~'3 4374

.2 R~eso~toenoW TQ~~e 711.(4.19) LOW
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blelionsequenC'
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Ev2lunlflon Seennrlo Evnluntedl Accdn Sequ ec Nubrs *H:> 0ilgh,

Number Intermediate or
Low

_ _ Consenuence

U. Alllmlnum Dissolution
I jll o c ntlolfttibon; potentlal IUAL9D'(29s-20) dn

T'nsyeoueo sodiun 2UAL', li(3'0'.2' .
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wi~bRFJ Bomi-d lw hy~i&A mi) BUL 3l l6t342;j1t2, 2; 3i;;!i)
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Evaluation Scenario Evaluated Accident Scquence Number(s) Hi1gh,
Number Intermediate or

Low
Consequence

6 Employ e'ThIdil tofir-liiiebre31 lUALD'(29;38) N:tclassied
.. ., ~ ........ , . , UALD'(3o38)
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EvIluation Scenario Evn1uated Accident Sequence Number(s) High,

Number Intermediate or
Low

.___ Consenuence
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Evaluation Scenario Evaluated Accident Sequence Number(s) High,
Number Intermedinte or

Low

___________Consequence

8 Rtlce'6fNitrogin int6oWork-Afed :1UAIS (33.77) L46
huwtoiiihe br~eai!~ -'''~ ' -%L 43., ,0 . .
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.1 J.OL6CW X135635:3S35195352 '35.21-,3,5.25,35 34;3540 Low

riai exp -l0i 363-61,-3;1,-3*3i'81i*6 16-61,6l~36;20;-362 65,6:-

Vviii~n eicaosue t f6a777-5lT3_jMURRd.1w,hfi;sdmr11 $:X9

M o _____
2 WA' 6f Cll AUALC (353o.8,)o35363 i~oLV

..___ _ c6'&tne lidd boovcl'wo~av 2UAiC'(36>i3j ___ ____ ____., ~ tiet3,e brJal 2AC'3.i3 ..

4 Emp ye:lhjuryduetotir. linc brale I UAI:C' (35.33) Ndt classified
._ 2U~itC(36:33j

-_ U Aluminum Dissolution Accountability Columns
1 £o'sk otC~ofumnj UAL',AC (3 7.-3,'3 76;i,3 7;237.10,:37J11,37.13; 37.1,6,3,7I.1737;I8,'37.38,.3,7.42;-3T,46)Lo

3 ds f 60in UATIAC37:IO

o iSnaSun- may 0br P ,R.lPgFeal

Fxp_9&e-rfb- 61 Gdlr u I
fil ii i d tcO

3, RtldatobfNitogettinio oWd~rk.'Ared U.AlAC-,(37:.1 "W.. 0 Li

ISA Summary for BPF, Revt. , Page 4 12 Fbearry,6'200,4



NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Acci dent Sequence Number(s) Hgh,
Number Intermediate or

Low
._ . Consequence

i4 Releaseb fNitric 'Acid1Va5oTsgintd A UAIAC:733)
..____,_ _ r Wde& toantenclosiorefii1m MU___ ____ __ __ ____ ____ ____ ..... _..

5 ROlcof.NitHc'AcidVapobrIitd UALIAC (37.36) LoW

6 Relcas'efNitnid'AcidVaporitifto UALsAC (37;37i 37:39.37:40) l'dw

Caustic Make-up and Storage Tanks Located Outside Building 333
I S6disHydroflidctBuiKTtk30% CMST. (38:138;30) [iitirni6diid

solfon Ocrlow Calculahons

Uffd6dltedrdab f nii CMSTN(38.3) NoSigniRcant
fici MK --- - - urs

3 SlhKt(SodiumNitatt'e*Baiiii C Tk5) Intn diatd
Mdra¢) allure.> Caul tionq

rafikI K02,(Sodi Hy'ddidl- CMST (318:6) lIntermediat
ifiiut'& .. 'Cdscia'~tiois assuine a 'l .......

tbntmetcer. pi'dei
5 Olfl6:bfiank:.IKO lif CMST (38.28,'38:39, 38:51) !nteiinediatd

Tor~Tuck.oi sod Brumiimt.'1.'6

___________'.ssu e'ff'ffntm e'r.j~ f -

6 tibiMaterialin:IKO1/IK02 CMST,(3,8.9) N6oChenical
. `com-ibliflttces

7, SP il V.fro m -'LTaik I KO l;'* SP 11 CMS~T'(3 8.14,3 8.44) o'

W6 bFidW, -'hfir o u r
Spi8l frdmLTahklK02:"Spill CMST (38.14,:38:A4) LoW

dicl'nfeiapubmpe erf.__ pe
. _ _ _ _ _ bliour'ove~lh ourl __ __ __'__ __'__ __ __ _ __'_ _ __ __'_ _ __ __ _ __'_ ___''__ _ ___'

ISA Summary [or 11FF, Rev. 1� Page 4-13 Februaz% 6; *2 004
1SA Summary for BPF, Rev. 1. Page 4-13 F,,ebruW y, ,' -4



NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Accident Sequence Number(s) High,
Number Intermediate or

Low
___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ ___ C o n seq u en ce

9 Ioss'df Residital.in Iine'during CMST.(38:1538;46,38A48) LbV

10 .sdfsReiduAl hTS L h during CMST,(38.15; 38:46,'38:48) Lov

.t11 Otl6WbtDiss01etsiiVtU AJlWvitH CMST(38.l6 38.t7,38.1 8,381 19) L.5W

odlm~drxi~.:pll'clclae

12 vtff10V. :f DiMW leri UAl itli CMST. (3816,i38.l7;38.31 8-38 19) Lo)

.1 . ph~i4racid Sattumxqitae . .. .. ..

i3 Sodiffr.N:yditBdekfin .B 'rLeak_ CMST. (38.26 [nt)ridiatd

________ il iP i dFM-fs W- ea-. -J4 SdiNWe-ai~f;irt:~~ CM\S13(38 26) Ifite1siiediaI4

SddiidifiNWitFTeMt(dfBfflfth CMST.(-38:52) !nfertiffdidt
Calc'ufattons assume~a1lce'ntimcter
________ llei 3
;16 r fl CMST. (38il6;.38: lf 38 83' 8.19. 3820.38.3.1'38;32-,3.8.33,38:34,38.36.638A7) Evahfated:of7

{liiriidlae

Solvent Extraction Staging Columns
X bLdstoioterits,4Btllk.Nltri'Acid SXFCQ(9.5;19:15) Hig

ga ,oins _
2 t os b-0 otetC6ldfnteM_ _ SXFC(9.3;,9.9,9.-l1;:9;13j;9.14; 9.219i22925 28,3,'93;,9.34'31 LOW

----- f,-for §o' v .sI tj

__ __ __ el' __ _ _ _ __ _ _ _ _ __ _ _ _ __ _ _ _ _ __ _ _ _ __ _ __4__ _ _ _

ISA Summary for BPF, Rev. :1 Prge 4.14 Eekbuntx§,j200



NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Accident Sequence Number(s) HIigh,

Number Intermediate or
. Low

Consequence
Solvent Extraction - 1" Pass Ramnate Storage

I ossf ontents.,BuilkNitridcAcid 1PRS'(17.18,'17.21J HilgH

. Ssucapacitof.

2 L6ss-df cOntittkJ *PRS(173,:17iS5h1.*7.9,.1711t 17.14;s75 ;19;17.22;.17.24;17.26j,17.27f7.291 LoW
,._ _ .17;2 ~ .47,17.5g.1761;47. 76f.17 ; . __

An _5FU'el1 l.90 78,I.8 .'5

P__ Pont'ili1Fid lPR 7,7:) . -. 172;74,17ij11_27_ ,291 l31p7331 D

_ _ _Solvent Extraction - 2"P Pass Ramnate Storage

1Eso~n-nE:~~.in A'i 2PRS'(1 8.8) H~igHl
t. iX7.0Ks'df M m o ____.Q

2 Losef'ofteiitN, 2PR'18.'2;? 89';1~8iI'.I18;12; ^.1,t18:8i1. 88 22',82,L87 Ih

._ Po 2P, (18.2,18.9;i8. 118;33) 1eiedHI1ghl

Solvent Extraction Chemical Makeup Area (Sheet 1)
L''s o~ff (Dbntefit-sBUl 6.1MId 1SXCM1'(23.'4' 23.;6)LE

2 IX§§ofContces,.-Tahk.2LO9,,14itrid lXM2 ?2:9 37;3.!2.2W2.92.02.3 38),

4 dssrbf CdfiteitsWBTlkBP;'TB pet ClSXCM (23.7,23.8;,23.82) LoW

5 Los's 31Co0tents;3,TaK21;01 ' SXCM(23.9,'23;1,23.:2313.:23l18- 23.19. 23_20,23 22) LoW
.. b feu I . - ---------

ISA Summary for 1IPF, Rev. 1� Page 4.15 Febti1�6;2OOj
ISA Summary for BPF, Rev. LI Page 4 15 Febt.§t;62004



NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Accident Sequence Number(s) High,
Number Intermediate or

Low
Consequence

6 Utff C6fitefit sUTfn 2L03 SXCM:(23LZ4,;23'.26,,23,27L'23;34,' 23'36.,23~3.323.38,23;39L 23.40, 23.4 L3.742j 4§iV

L|Pf cofitnts-.Tibk2LOa5 | 1 SXCM(23.1,>23A4, 23.48, 23s51, 23:53;23:5,4,23.55j.23.58S,23.61 j23:62, 23,75 Lo|

8 ISXCM (23;9) Nd'Adite3s

9. _p;r.RlaseInto^Wo~k:AteaX ;1 SX(CjM(23;8O;w23.8S5;23)8JJtealfe

10 b l SXCM'(23,75) 4dycfs

11' Kncfiip'n i~!eMatrl§'e'rinttiiTak 2L0?. iISICM- (23.83) No Inc~iompaiblel

Potential FiteInVolving Solyent:SpilI ISXCM (23'7,23:8;*23l10;23:12,-23il3,'23.18,,23.19,23.20,'.23.22,23.24;,23.26,23:27 iD eotHiPiW
. 239;.4; 2341;2 3.2,23;

. _ _ _ __ ;Solvent Extraction Chemical M!akeup Area (Sheet 2)
.5 L6dfrcofltcn%.7sTank2LO9; Nittid 2SXCM (24,7.24.8;252 LOW

2 1sarCMtEn tEfMR2B r'I I5 M 2SXCM.(24'1 ;-24-314O-24ir-4;-24161 2 4;1 !8L24.20:24;22;624W27.,24.28i.2429.-24.321 oN

_ lncompatible Mater~la~saddedtb Th ii 2SXCM (24.9) lNo'[ pfibld

ISA Summary ror BPF, Rev. I' Page 4-16 Febfii�*6�2OO.�
ISA Summary for BPF, Rev. 11 Page 4-16 Febftfairy 6,-204



NON-PROPRIETARY INFORMATION

E~valuatlon Scenario Evaluated Accident Sequence Number(s) High,

Number Intermedlate or
. ~Lowr

- . Consequence

*,Potehtial Firi!n.SX due'to Nitrld 2SXCM (24:2.:24j7;-2~4.12 Peemed:Nd

Evaporator Condensate Columns Set A/lB
. os- bboug EXA,(202lo~20o4o.20.*5,2lO;w 2O.,-0:10,520.1,201i2031os 20327,094,22.,. .'4;0

-2 StdArffRele'ai6:;Bthloye'elhjbi ECA(20:1) -- Not Classiffifd

MdriPtetialgFiie ECA'(20;17) Deemed Hfgliy,

EGB'(20,i3 wfli eyin';

lit Pass Evaporator
'I'scd do-t -hszB 1/6 |' .,TEM2:43r,1,2-4-11:4,71 PJA _

_ ,1 A!- 9 ot cont1Cd~tsrc"20Z~$21 it P,1:4 '123,619:2,1,2.52;12';550,'1:5,j12 . ,2-.621- 1.63,'1.6j.1_.,645- L

.- Ai .90 . .1.;,1.6- Q.'-

3, Nitrope,;[Inetb'reikd1E(2;6 fo

po5stof eontents;1 JIPE (12.26 1?12.30,'.12.32;,:12.34;:12-.52,:.12.55;'.12.56,212;-73;,-12;.74;- 12.75,.1279,12.801 LoW

5 Lo'ss~ord6ntentt'iC6Wtrih201.7j 1PE (1230;'tZ;:167) Ldw'

M,'ideimliriiy oo 37
Vi&aporR06d-s6eGnc~ddes,,NOt) -1,PE Q228fil2!9,'12.9, .12,9,4,;12.,9,9;,,f2i32) bY

7 tamRej?'eEpoye~n tE,(121,1Hfi127, 2s1#0i1:2^219,1. 12t*4O;:12-79;il2.8Ofi^l2:81 w 2;8;!289J Not'Cla'sified

i2i6' 12ii^2.9l8124%12b:1~a2i;'2.: 2,1j3§lai 111183l;I~~~

8 Potihtiali Fe'd'Oi:A~ctide'nt IPE (12'88;*.12.90,;12.92.';12'185',,12.1186,12!187) !

ISA Summary for BPF. Rev. 1V Paged 417 IEbtuar~i J2,00,4



NON-PROPRIETARY' INFORMATION

Evnluat1on Scenario Evalua ted Accident Sequence Number(s) High,
Number Intermedtlate or

. Low
. - dConsequence

1: Loss of &htden4s,',TAnk2L 1; I PSWi (I 1.1) LPOV5
.. N4.6,Fic 2PSW (I il1

2 Ldssbf oftntpovent-content id It PS),( R2;. (1 11i3,,o11:~1,6,lII 0,l.b1 51. I I't.I'- 1 2'? 31HHXI5," '.,2' 1 I.25 i.26.............................. I 1127

Pst't h; 3iff 17,# 1 i -ihf.75; j I Ii,'l~8> 2* 1 .;80,1;'i 1;.2111'83is',1-'.8q,1i8S' lso;i

'f 4,2,l;'i''' 16

i~~~~'" 3'9fi,5,,14.58, 13, i -'9si60;J.? Wi ̂ jl,~ 1.62,1 5¢1'6s1;8,I46,. ,

.~~~L. if A'lgi 41t6

Lisofonent,!N~oltioi d PSi~l1.9J l'tO 1l~ l-fl 1,^1 113;11'I4t1 '22,-1 Ht24;' I 1'.25;i7151.26;.'1 1.27,'"1'1-.281 UW

ks'umb.. Witcc7Z-ari0f.3 114g2,1 152;1l90o7;l 1%*119 ;-i'-l6i921

'1'i3v '.4'1 i.q5, i-. 9,j I"'0t 1.0 ;L1.03;;11.Y06 1wt0,1.'1,1'

_.l4:9i3,4i;75',-.14;i 47,.i7,i ,.48,1.3148,i.5149,1;1 4'2

4. Lftssof Contents,25% Sddiufrf 1PSW,'(11:8)
ti~oaie frotn%2tO~t1 2P~~i~ROW

ISA Summary for BPF, Rev. 1 Page 4-18 I: baruy 6j 2004



NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Accident Sequence Number(s) High,
Number Intermediate or

Low
Consequence

.. PdtentlilFird I PSW. (11i6"11'10 1 k1O,ih I'1 1i2p1 1't13 11:14,:11'.22,,11:E24,P'1 L28l .113OiI:1'40:1 1:41,'i Deemed HithlI7

D1 67,4 116R01 69,'I 1.70,i l.73 ii 1 i,85;'t L.O1 PotetioniCR
11106,.1 I'-.12 11114)

:467;'14168,f'Q.69, 14;70,j1tZ 73 "L 47 7~48a1~248 45~4~
I ~fo 14:1 i'-k Of __ _ _ _ _ _ _

.PotentiMFird lPSW (- 1'&2j'11.2S,' 1-26,1 1:27;;11 9L:91'.92,-41-1'94;.11.99j'l I101',4 11 .02,;1 103) DeetfedHithly
- ~, _ 11, . ~I

1 Pass Solvent Extraction

. ~Loss ofcnet;Ti s 1asmo j~PX;(.I0;) o

2 Losdf onted1tiof1hin1 1PXt(102,,10.3, 10.5-a10;62.10.7;'10:9,;ll;11>:10 13$, 10. 36,.10'37fi10.:8-;110.4 48j ' Lb

. _______:oso;Y.io s ix :i f 1O S3 , 1;;55;

0. 10.6,; 0;.7I0 1o78IiOf4-.0_________ ________S20 ________ *io0 ,.iO~~ 97,'l0.98,l 0i2 si OO,;.19 10 0 , 6o'7 105__ _ _0
o -0. Ib;l'Io ioli,"' 1§'0229it24 oi6l**l2) ''

3 Loss of htitInts' SolventIcontent i 1PX (10.2,b10;310!5* 10.6; 10.7; 10.9;;1 0;1 1,'10.13.510.36; 10;37 10.38;'10:46, 10:481 60
. Y0.5 0 ; 5I ib.5'l10210:s3.: 5410 I O59,A0 -60dI0.6WI1 62 40:6f

______ lj Ii, O65tAj MO8 0170;' 1 0i' .72,iI ,4ji 5.i0l6.07.7' 0:78; 10.80j
Pass.. S.stem 1 -.BO8 6J.iOW8K3,jib 840i 085f 'fo 8613,:18.74iO89 O9 o,976110 :94'.i0.9

. ~ ~ ~ P lOi0.65l;,jC 40l.f0l~ .xl.sl0 2;Xf4* 26;ot9

4 Red Oi1:Actident IPX'(10,2d10.55, 1i0.574 10.63) Assumed-Higi
Potehlial Fird lPX'(10.2;i1O'3'10'5 .10 6; 10.7t'10.9;10.1' W10:13;40.36.10.37I. 1038?10 46, 10:481 DeefedHighly

,-fo:. .ib i,10.2;1o 532nid .5 54,iO:55,(16;-10;60,10 062 -. 631 «iWiuiikel9,ii Fire
64-b :10~s.65l0W 66; 0, id8~ ittihfo;;10 88.6 ,1 0.68:,t .102;i0,73, 4.75 1 0.710-

________________ _iO.1_0__9,_10.91_10___ o .i 0z1 i . I i 6;0 1 Ol 265_

ISA Summaty ror BPF, Rev. 1. Page 4-19 Eebruary 612004
ISA Summary fior BPF, Rev. 1. Page 4-19 Febtunry 6;2004



NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Accident Sequence Number(s) HIlgh,
Number Intermediate or

Low
. _ Consequence

_ _ __ _ Solvent Extraction Product Storage Columns .-

1 Loss'f dnten'itgq SXPS:(22.37.22;5,-22;26,22,28,'22!30j'223222.34,;22.35;22;36,.22.38; 22A0,'22.41- Loi

____.___ - ~u~hK -- ;E m 2.i,24522: 4,247,'22 8,229.49, 22.50. 25O 2'2,2:3,2 Ss2;9;i'6 -

M 22: 2.0 46) . .,.. .2.. ..

2 Ni6gReJaetRbon SXPS'(22.7) LoW
2" Pass Evaporator

_ Scen~b1ldeleted,'JNlttic Acid Jhnd
.. worlesie,15- ... ~ ~ .... -

2 j 2QPE'(l5.24-1S I5.-2.6jl5-28:.5 l5^30l5l55s32l55 5i47il54l5.50@15.545@.555l 5.581 LoY

.N,_ftxgenfiMinbbfea ,ZPE(1S.51) LoW

4 o 2PEP(1530,w15.32:.1534>.15.47,,15.5Oi1.51,I15.67;'15:68,,1S569;;1S.73,4,;157f4,15.751
v .- . , , " , - . ' _ _ _ _ _ _ _ _ _ _,.. 4,ss 15c;'6,rti 5.8M,;955; 1 f1.76,;:15'.77i, 1S79,'1.2;5 8g i i 5.@.8,i .9'1.3,,11

S :f o 2PE'(l5.30;t15i41) LoW
.,_As'__tie Nitric

Acid M6toaty F.3 -

6 pr ~ Reledse (inthfde2PE (15.28,j15;.,8315 85,;i5.9 ,;5.106) LoW

.7 Ste'aiflRels/EMploy%'kdBuri 2PE(15;1S,;15.7j: I5.9j;15;1 0;15 12;,'15;19,pl15A4O,15.68l15.73; 15 74j115.75x 15771 Not classiflcdf

8 PotentIAl:Rcd'OH'A'dcid 2PE'(IS.82,'15;84,I 5;86, 15:155.'15;.156715'157) Mttfedidilgli

- 2"" Pass Solvent Extraction
1 L6scstf conts;4Tahk2l3. l1,:issbhid 2PSX (13.;) Lov

. . .:5$K'id

ISA Summary ror BPF, Rev. i� Page 4-20 Fcbhuuy�.6L2O04
ISA Summary for 13PF, Rev. 1,, Page 4-20 F~ebruary>6i,:2004



NON-PROPRIETARY INFORATION

E~valuation Scenario Ev*1uatcd Acidn Seunclnfe Nubrs High,
Number Intermediate or

Lotr

. . Consequence

2 M~s-bif dconttht§;-'Cd:otffff 2PSX- (I3 '2'e1-313,-~1 3 ,5, '13 .7,; 13;23;:1 3 24, 1 3 3 0; 1 3.32;-'.1 3 3 31 13 34,'-,l13;35,* 113 361 lEoW

Mrirccdhtefile m 61iff 1'3.5'2,s13'53, 1 3:54;'*13.56,-13',57,r.i3.58e* '13:S', 1'3160ii66O-i.63i3.6j.365'136
;i'4f3 rI 3.938"3.0 1

3 Lst.f c-ohtdeits,':Solvdit content- id 2PSX(1.2tl;213.:3;.1 3.;5;l3.7,-13.23,''13;24, .3:30i'13:32;;.13.33,e13!3,4i-13:3St t3-361 UL-O

ys,!\Ptesz S7 st i3-i33j1.9i.b;i -'t- 1.2l3i3.i.-I n3- l_- ~jit~s. ;1 _

-~~~~ ,3941t'1'93'
4 ~~~~~~~~~2PS, ,(-l3-35.;,l3.?^3 jjj4 It:K3". "390^''tdd',i

*,%, 9qot 0 i A IEi i A 2 P S(1 3122l3 3,F.11;j1 3 9 o13i7 .32 3j; 13. 2 4 z13 3 0j, 1 3i32,,. 13 330;331 !35;i363 eiedH1l

J!;0* 3. 8 f.'3 ;8rjf ig§;ifr3.0,.3si

_ ~~Interface Solids Filtering__ _

.1 L~s§'ot'oittntrzC6dn2 MX. = ig ;1 9j1.'4,.~6.5.1.16169'.16.27 9i,-.2 j; 31,'16;3 - .39Z o

sQ-,La ~ 6-W J; _3 1S I O

2 kctnaibld mfatena1'a nerssnt t XF(63& No Incofmpatfiblo
WaIenals

Solvent Extraction Sump Columns

L~oss',df 0-ntbftts',;Bhlk:itrinC A~cid SXSC (I19,8) Hibl

Los o &-f net~ SXqq.(1Q%5;l.19 -j...... 929.1,.19;12,5 !19.l;14.19'-;5,19.20,,19.22) L................ oli

3 L-dssf ,oc'dhfents.'Sol1Vtch~t'd6hf id SS ?.L5j;19.9 9.1_11<:1.12,!9.4. .5,._i1.2)Lo

n% t-2r,.Pasis 7sfe'mi .

4 ,apoea SXSGQ19;23)Io

ISA summary for urF, Rtev. .1,; Page 4-21 Kebrty 6s ,-2004



NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Accident Sequence Number(s) High,
Number Tntermediate or

Low
Consequence

Potential:Fir4 SXSC(9;5I9.9 19.1 !;'t9;12;19.4..19.20) Deemed lfigiy
____P si_____' _Fie4

Downblending l
I Loss ofCCdntefitVHEU2M1iMeasure bUp,(5'.1-5'.146:5* Lo4

2 U5 pohfCinttditCor~nffVs UDB (5;5,;.5.8; 5;13j'S: 14, I. 16;'S 5,2 ,O,22, 5;24 !S, 0, 2,,- 4;,441 ,iLos

3. Loss6'fC6hnt6hUDisfsolttioriTanR UDB (5;52) JA

J. }ds'M, tfr~its;Tkil'CO2J .UDB;(S!54, $.5,7;I- 1 4O,^S,'14I)

6 Ioss bfContefitE. DiL'dtutio UDB'(531221 7128) L

HIEU Mix/lMeasure Columns
I Lossofdontenth3J , 19, 8:20; 8;22, 8.231'826,;W.8:32, 8.33j 8.35

'.to. kn'ocko'ut c lu igi Id

7Gowe l~or spafl..toxioor,,{

2 L6§§bdfdntbntejne _U ,UMM (8a-,:,8.5:*8.36)

.t;8m affful'p to
3 E6§§6F iith.___ ... ;MX8I ) LOW

_A .umar _or BF,_Rev. . Page 4.22_ .
ISA Summary ror BPF, Rev. 1. Page 4 22



NON-PROPRIETARY INFORMATION

Eviluation Scenarlo Evaluated Accident Sequence Number(s) High,
Number Intcrmediate or

Low
Consequence

4. l~dCohs.df tn.,L UMM[(8,15) LoW
from :X znput Imn

5 NitrogeftSupply lire'bsNibk oNen UMM(8.16) LIo

Naturl Dissolution
1 LUss o' Con U3Drum 620'62 6ddresdid

. oinsQd.. EU. ofg h I 632 6289j o6

2 Loss -of Cont nAj^Hopper 4pl2 U 22,,6tq3t6.2 Addtessed;hi

OEM~~~~~~!oul "FM 'ITIi IdE.EEUl:e8
.. suine spill iuitsdeI:EU are'a .-
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NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Accident Sequence Number(s) High,
Number .ntermediate or

Low
Consequence
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NON-PROPRIETARY INFORMATION

Evaluatlon Scenario Evaluated Accident Sequence Number(s) Hilgh,
Number Intermedlate or

Lowv
Conseqttence
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NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Accident Sequence Number(s) Iigh,
Number Intermediate or

Low
IConsenllence_
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NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Accident Sequene Numb*r(s) High,
Number Intermediate or

Low
Consequence
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NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Accident Sequence Number(s) High,

Number Intermediate or
Low

Consequence
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NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Accident Sequence Number(s) Hligh,
Number Intermediate or

Low
. Consequence
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NON-PROPRIETARY INFORMATION

Evaluation Scenarlo Evaluated Accident Scquence Number(s) High,
Number IntermedLite or

Low
__ _ Consequence
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NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Accident Sequence Number(s) lIlgh,
Number Tntermedilte or

Low
Consequence
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NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Accident Sequence Number(s) High,

Number Intermediate or
Low

Consequence
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NON-PROPRIETARY INFORMATION

Evaluution Scenario Evaluated Accident Sequence Number(s) High,
Number Intermediate or

Low
Consequence
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NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Accident Sequence Number(s) High,
Number Intermediate or

Low
Consequene
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NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Accident Sequence Number(s) High,
Number Intermediate or

Low
Consequence_
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NON-PROPRIETARY INFORATION

Evaluatlon Scenarlo Evaluated Accident Sequence Number(s) High,

NVumber Intermedlste or
Lowv

Consequence
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Evaluation Scenarlo Evaluated Accident Sequence Number(s) High,
Number Tntermediate or

Low
. Consequence

55 Employdee co~shtre IUALD (. 29.633,O 29.64329.68),-2UAIJD t*,30:63'.30.64;.!30.68),'3UALD-(:3 1631
. . ,;1.__._____________. r3 .6i :1 683 S (!,32:6f i,.3;6S4; ............... 326g), : 4i43^4:5;44A.7; 4:1.......... 8~4 .. i

6____saerin'gEJ;A1 disso. 2ii 44.23)

_________ i~UALt) 2968)
_ . A. S.

'NA: Chemical toxicity neglected. As per DOE-STD-1 136-2000 page 2-29, for Class Y materials radiological hazards are limiting
for enrichments > 0.82%, therefore scenario not evaluated for chemical toxicity.

*Explosion/Fire: Likelihood deemed not credible by Fire Protection Safety Evaluation, therefore not included as part of scenario:
IUMD (1.67, 1.73, 1.79, 1.82, 1.109, 1.156), 2UMD (2.67, 2.73, 2.79, 2.82, 2.109, 2.156), UND (6.1, 6.2, 6.3, 6.5, 6.6, 6.7, 6.8, 6.9,
6.10, 6.11, 6.12, 6.18, 6.20, 6.21, 6.22, 6.23, 6.35), UND (6.27,6.29,6.32), IUALD (29.16, 29.31, 29.33, 29.35, 29.63,29.64, 29.68),
2UALD (30.16,30.31,30.33,30.35,30.63,30.64,30.68),3UALD (31.16,31.31,31.33,31.35,31.63,31.64,31.68),4UALD (32.16,
32.31,32.33,32.35,32.63,32.64,32.68), IUALS 33.24, IUALS 34.24, CMST (38.16,38.17,38.18,38.19,38.20,38.31,38.32,
38.33,38.34,38.36)

BPF Consequence Evaluation (occupational) not performed:

* Inadvertent transfer to Waste Water Treatment Facility. Bound by Waste Water Treatment ISA (ND 26.37, CD 27.37)

* Environmental release of contamination. No safety concern from an occupational standpoint.
[UTD (40.49, 40.50, 40.52, 40.56), PV (44.1,44.22), PS (45.10, 45.14, 45.16, 45.22, 45.24, 45.26, 45.28, 45.32, 45.59, 45.61,
45.63,45.67)]

• Potential loss of H202 to plant processes. No safety concern from an occupational uranium chemical toxicity standpoint.
[UTD (40.41,40.44,40.48)]
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NON-PROPRIETARY INFORMATION

4.2.3 Radiological Safety Consequence Anal'sis (W\'ork-er)

The accident scenarios for evaluation are provided on tables developed by RVISA
team during a Process Hazard Analysis! Multiple types of consequences can
result from the same event (item number) on the table, therefore the analysis is
conducted for the most severe consequence for each item number .tUpon
completion of the analysis, each credible accident scenario is assigned an
unmitigated, uncontrolled consequence severity category based on 10 CFR 70.61
as shown below:

* High Consequence - An accident resulting in an acute worker TEDE of 100
rem or greater

* Intermediate Consequence - An accident resulting in an acute worker TEDE
of greater than or equal to 25 rem but less than 100 rem

* Low Consequence - Consequences that are not high or intermediate
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4.2.3.1 Uranium Metal Dissolultion Process (Radiological Consequences)
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4.2.33 SX Process (Radiological Consequences)
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4.2.3.4 Downnblending Process (Radiological Consequences)
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4.2.3.5 Liquid W\aste Discard (Radiological Consequences)
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Table 4-2
Radiological Safety Consequence Analysis Summary (Worker)

Evaluatlon Scenarlo Evalutted Calculatlon bounds Accident Sequence Number(s) High,
Number Intermediate or

Low
Consequence
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4 EUMD'(1148;4i5o0uyIe i;-11 113;6l;I 14;I11 Iql4O81.3421;135) 2UrvD (2A8 2.50o Low
fi'flolEUR{.Soi~Tn___ 2^-fil;f2;1 Ui3.2i i4'2ii;2l0;2 4b2i3)*1A (33'^1'i'33; 33.5 -33'7-j3312}

ST1fiiE333304) I2§LS(3i- i ______ 3___2
5 Empliyeb x~6sute ND (26.50,26.51) Low

*2000 galions CR~hiensate Solihtior1

6 Leak in FRNCOV-3A0t I UMD(i:62:.l.63,'t:64J;i:65I-It67;,1..685l . l 49 36 NUD Low
U-Melal 2.62,~2"63 .2:64'26, ....... 267j'2.}8 2.7, fr2'7744';2.13i 2i49,;.d-64)

Main Btdg Area dilution volume
7 Free-fall Spill i1UMD'(IA17,i),2UMD Low

U-Metal j39;i.390j7)
_ Main Bldg Area dilution volume

1w� summary tar tiut, KeY. i� Page 4-47 Feb�i3aiy6;.2OO4
RMK Summary ror MTF, Rev. 1, Page 4.47 1Felftfii6; 2004



NON-PROPRIETARY INFORMATION

hot H' S6W 6luid~n" '
,,,,,, .. s} .,;;. ;

IMarln kfg-Aa 4a&l ulon v6-fum

lUMD (I. 1179 I :1; t 80 1;82; I ;86A L-.87;Wl. l-. IO7J
5?;; .I' ; (62;.1 '82)

21b3.'(;:i,'219,2;4;027;6 S3,;S6 2;9, 2.7,2.0,$;82,2 16,2872.11,2'
.23i oj2i 2b i2§ ;i 6§2 i7§2.18;. i0b2 i2*> 2156; 2.Is 5k2.X22 18

.

Employee Exposure
POG line breach while filling

Natural UN tanker

3;DBT(5178.7i83%5i;.824O S.9,1-,:5;93,5.94,5 .. 9.7,65.I00,.5.1 03,5;l 50)j TF.5 Q . l2J
7: !.17;19;,.0e7.8;?.S%75,{8

UDB!(S.52lz5--.'S.4;5;~.5?,28), -(6.639,-6:'41'-6:4v6~1,q62: 6.66,-6.69,6.7l16;72;76.80O

238~6~1~ ~ i~4~ d I~ 2~8 272" 6-213;: T

ECA'(20:2,'.20'-4,-20i5,';20.7,-2(Y8,-20:10~20;1-1)-,-ECB(1 1' e21-.3;-21.4,:-21;6;.21',7);,4ND

26 43,2&:6 . -' '

ISA Summary for BPF, Rev. .1 Page 4-48 Febhi�ry62OO4
ISA Summary for BPF, Rev. ! Page 4-48 Febhfifry 6,'20Q,4



NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Calculation bounds Accident Sequence Number(s) High,
Number Intermediate or

Low
._ Consequence

17 k uliSytein:ails UD C6.! ,'6!2',*63T*6, _'6, ^ 1-2 6. 0 Low

18 Spill (Free-fally4 puncture) UNT(.7.39,j1:44) Low
Natural UN

Outside dilution volume .___
19 Employee exposure IUAL'C (3G5,;42) 2UIAE(3f.i42 Low

760L Caustic Waste Solution
Main Bldg Area dilution volume .

20 F 'fall'tpill U 6.22,; .6.23; 6!26, ' 5.278-,'_.79,96i282; 6.285,,,62 Low

UEU W'ra dltHn.vl n
21 Eooloyee'ew'osur 3DT(3:46;: 3 ),D(7B5 13 3?1 Low

HEUNTS6o'iit ON.''

22 E, oee sr6'6.233) Low
hiot .R

LEUA=i-diluMiMiiiilim
23 Excessive Exothernic Rx UNDI(!§6.27.29. 6.30,' t6.32,6.63; 6.64) Low

Natural UN
LEU Area dilution volume

24 Rduspctnkion(POGpig) UND625'6246,6.289) Low

E'f'r'ea diution'volum6 .
25 Emplbyepos __ UMS%39:8 Low

Extermailly.U coii 8a' on~ui~ e~r . ._

26 Overall CohtAinnfeiiEFailue'd UDBI'S.138 Low
LEUN UNT22

27 Spill(Fre6;fall. fld*Piihctutd) UNT 7.2S,7:35;* 7:51) Low

_______ Futliio'nt'v me

ISA Summary [or BPF, ReV. 1 Page 4.49 FeUriiM%6�.2OO�t
ISA Summaty fior BPF, Rev !1 Page 4-49 fe~n Aty%6r.204



NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Calculation bounds Accident Sequence Number(s) High,
Number Intermediate or

Low
Consequence

28 Ov~all f tC6 ithiet ff ilutif UT 173;'7.53) Low

29 EtldyE.poatfd PS (45.143,45;144) Low
,\'O00gatklSiiWiion N scu-.

30 INTENTIONAIELY.LEErOPEN FOR FUTURE USE

31 Spi lj7.-fJU'Abdfingbt9 HSSiM(28.7,-28.13->28,I;428ilS: 28.16) Low
Wlml~a AP ea ifti6oIevolu MM

32 OvCtall Containmentpailurd CD'(27.26) Low

33 Spill e-fl m e) PS (4515,;45;7;t45;tt-45.13r,45;17,'45!19 '45i2s4525;,45;33 45.64,N5661 Low
0 -S5,f45;.95if, S_78_._45_9,4445.8j,,4 81,

34 Red Oil Incident 5,.1 7;1.6 i-ghi

___________ SX Area dilution volume
37 Employee Exposure SXFIC.9..38;~IPXJP1;1l29.2~PSXC,13.86;-SXSF( l6. l4j:16:2Uj0i28,jl 629).SXI~S.22~31 Low

HEUN
SX Area dilution volume _ _ _

38 Employee Exposure |D,(27A8;27.49) Low
1000 gallons Caustic Waste Solution
Discard Dike Room dilution volume

ISA Summary for DPF. Rev. :1 Page 4-50 Februay6� 2004
ISA Summary for BPF, Rev.j Page 4-50 F~ebrary_,6,2004



NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Calculation bounds Accident Sequence Number(s) High,
Number Intermedlatc or

Low
Conseq ence

39 Spill (Fte'efa11'and:Puhctur6) 1PX'(10-.3-l10!5.710.6;;!10.7,;10.9, 10 .;Il11,'l0.'13;!10;36;.10.37,'.10:38;'10.46i;l OA48;:10.500 Low
SXEPro&.'e2'Souir~ T&l~c .1o.si ,; O:S2,.t O5351 O'54,'p.1056, io.S8,iO':S9$.;l0'O.6i'#iO;62;f 4.4, i 6.6Sfi i 0'66t

a iiO.70-,10.72;i6.317,10.75, 6,d.7 o.78,i0.8108
.lb91 9Z ~4~0.95;_1 o.9i~b.

Th:99;. io.1 0~ .1O0t3 ,ib6'.iijl0tit~5'lO 1066, 10 1'07,iO.1'08,i6109, i OA.l:0,iO i 121
,foi9' 19 O.22 iO:il24, Th2l0 6)ii2SW(ll,1112'jl :3.:1 1li;6:ti i8,izo2; i6,ii11

'l. i 1 i7O ,- 11'.2;,4\1T.W,: 'l, 04 1-.49j

1.632,' 5,'Il.
11.80, '.i'8 2,-;ii8'. .4 11.>1; 9;-i.6 .1. .2'i.3r1;i- t§iit

-,O,,I, 0vl"i2, i'll103eji;,ll;.06,t. IV1".Oi; Ii21iT-4b, 4tP''218<2X(1;ji.331,3. fl24, ,1 Mg ..3.''.61 8013.39 '.13.46-2,.3.. . -. 33O3 l3'2,31

I9T,1 3.0,.i3.62,i.i 36.11s,36 i6ji.8,.9 ii3sj,-i3s 9i3

140i 4 2 14.2 W5, 4.27,4.284.3O; i ao 4 ,W i8,: 1

480, i;82,.I1 .83,184 4 4,9 14.0 1 4. j 14. _6 14, 991
ii,041l-;O2;414 in3ji14.106l l4 01108;*l4il 1i.4ijT), 2PE.*stOiSF ti6 '9)
1i-6i3;t6.16,i6i6 i.i63 1-1637, -16;397i'6'A;;l A0 461,,l6.44 16.45, 1 6552, l6.s7i

16.59), iPR(.7 ;i3-17255;1d7 9, 174 1' 17'14,.i7Li ,^i7>19,i7.~2472,i.'4,31726:17 -l
17.29, 17.31 -17 1i.f.6.

t17.85)','2PRS (i82>i .91. t ,':l8il,14 I, 18; 16;18.'f7,;i8;'i'8.18. i9,41 :22,'18i9I
i 8.iO .18.33, 18.3i'-'1835),'SXSC (19.5,-;.9}' i .1; 'i,;3i4,'i91;.92jiEt
'(20'.l7,>2'0.'4020;4, 43,EB(iiUi3,13;13y'SXcM'(23.3'4,23iS5)J

42SXCM (24.2' 2442i 6; f8 -24.2O';24.' " 24' K:
l___2_-_ .1__ (40 2'6,40.28 4032)

40 Spill (Free-fall and Puncture) CD (27il, 27.2j27A; 27;.12;27:21; 27.24; 27;27, 27:31; 27.32i,2739;-27:41,'27.42,'427:43f Low
1000 gallons Caustic Waste Solution AL.54) . (3 4'.45',3.461
Discard Dike Room dilution volume 5.47r3;4 ;i84:iR, 343034:5I Ji i.A LC (35.; .7 35 35.9 '3512, 35 '1%IT
Plus 1520L Caustic Waste Solution 3 39,; 5.20b;-35.2I', 525, 85.43S55 355.59)1
Main BIldg Area dilution volume 2UtC _3 36.7;'36.8 936d2;.36 1336A4 6;l63&.i;'36l9;;3$.20' 36.T0

_36.15, 6334,3'6 40 'j 6'48.3'6:5 36 9J ______________

ISA Summary for BPF, Rev. 1� Page 4.51 FebtiJ�y6;:2O04
ISA Summary for BPF, Rev. !: Page 4-51 Ktkllt~y6fi,'.20,04,



NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Calculation bounds Accident Sequence Number(s) High,
Number Intermediate or

Low
Consequence

41 Overall CdhNtIllFailurd ,1UALC 3541:;2UALG.36A41; Low

42 SpilI.(Ftafa1lUhnd:PItfftd1 l PE (12.24;,'1226;'1 2.30;,12:32,'.12i34, 12.69;'12:524;12.55712.l6sY12.60,12.61;,12.621 Low
I XtL63'..l 1640"i'l 2.65jsul2.66- l-l-

C~re~'dlldthi~vo1um67.r112 Br.12.69;.12. 0t112;72 I 2i7,122;:743-~ iif

05:57,15.5~f5.5.t§¢l:6siw!t~ti~s..62el543r@.5 4;-,!5.6.6,;50.6fS,15,' i !5t54,-155T373

jS:104}1S5214W15:Sl3)
43 OvalCntinhitilird -, 1 7:61,.2PRS.1 826iSXSC.19.22 Low

44 Employee exposure I SXSC,192, Low
2;' Pass Raffinate Solution

SX Area dilution volume
45 OVEallCdntfit tenf.Fhilt i ECA,;203 1 ECB2.2 Low

46 INTENIONALLY-LEFrTOPEN'FOR'FUTURE*USB
47 ErpldyWdWbp d 'IPE'(12,28, 12 85, 12.,89. ,-L2.9ll 12;9912.132),2P;(1 L528, 15.79i-1:83,.15.8 .91' Low

'b o~i'inggoilon !fsYObfj I-.- . -

|I 'tHEl~oliu'to~n .... __

room 'fetWmKIHEUMOTtito
__ __ __ don .' ' '

48 Employee exposure EC-A-.20.32rECB 2128 Low
910 liters Condensate Solution
SX Area dilution volume

49 Loss of Cooling Water to Plant U.TD (4 03 40.2;A0.4, 40.7) Low
Processes resulting in Exposure at
Source Points

ISA Summary for I3PF, Rev. 1 Page 4.52 FebrOai�6�2OO�t
ISA Summry for BPF, Rev, 1. Page 4-52 Febroar %6 2,,04



NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Calculatfon bounds Accident Scquence Number(s) High,
Number Intermedlate or

Low
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _C o n se quCo s e n cn e

50 S PUALS:(33;10;133.1'4,w33,1 633'19,33.21 33;o58;-w33;62,33.66,33;69;'33';71w33.74L
~~ ~______________ - - 33$7s,:3i,'33"8;:3397'3 §333S':339'i'-_____________''''_"'_'____'__' '

___ _ 2UALS'(43il, 1IOt34f 3434

51 1Zfsilfaiohi1WfieRtsuting id 4452--44.43,-j44-.544244.9f444.1.423;. .24):yS Low

52 Spill Fre' a1;Uandhcfurte) 1,UALD (. 29.16;.29.20j.29.22 29;27*J 29.31 t*29 33, .*29:64J Low
* 5X29.77j.8,! 2 2UA

1_ 3iY22,4.,3 __-'35_,3_Ml:631:7 'II -
5 4UAD (92'3!23.25,:132.27i -o32w3I!32.33; *32.35,'3 6,';!32.63

3149

'32 9 t3p.37?339

CMST7,38:1 6;3 8 i.7,,34 , 3i!3548 ;:36,J 33_3 .38034, 34.4.431

53 WALD8yd~eiEil~Ol nH J (29.23,'2925; 29;.26j-.29.30,.129.45§229:48,;.29.'49,s29:66,-29.70;,'29.78, 29.801 Low

NO 7__8,_-_3_,__._ ,W 4f . -.UALD t3 D_.233_ _ 31B6: _'610 __A48;_31i.431:26-6;d1.i0',t3 ~(3.-. i 78r^18;3'''w-31s8 25;4u-i't31:2 -31;'5t3.'6-2.'6^'<

t40.9,'31f.1884031U LD

54 EbN6ydexjpo'rid I1UMD:(1;76,-1.138) Low

55 S lUALD (.29;68)'.2UALDj(.30:68),:3UALD (.23i68) 4UAL Dj32.68) Low
_o _ls:HEJjt _ 0. . ._ .,., ]_.IZ

56 INTENTIONALLY LEFT OPEN FOR FUTURE USE
57 INTENTIONALLY LEFT OPEN FOR FUTURE USE

ejalpiicu. ___
58 INTENTIONALLY LEFT OPEN FOR FUTURE USE

59 Spill'(firteefi llpdiunct)i lPR (iQ7?.183
o t'i nate'iscarc

_ ___ _ _ _ _ _ _ _ _ _ _ _routro"Rcsd 8ii'S'dluf~i& viz

ISA Summary for BPF, Rev. I. Page 4-53 Fcbhior�6'2OO4
ISA Summary for BPF, Rev. !. Page 4-53 Fcjttity.6, ~2004



NON-PROPRIETARY INFORMATION

Evaluation Scenario Evnluated Calculation bounds Accident Sequence Number(s) Hi1gh,
Number Intermediate or

Low
Consequence

60 ._ WEI IONALLY LEFT OPEN FOR FUTURE USE

61 _ INTENTIONALLY LEFT OPEN FOR FUTURE USE
'NA' Jiia'dveiefdrt;tnsferfto %Wste6wafff N4D26;37,CD 27;37

. aUTD T t0.494-
NA' Entviefftalrelesebf .'45.67 45il,09, 45.127)

MNote.kllliihbd of fi rd/dxpldoi tfddtemied -not cedible-b-Fi'ePoectio SafetyEvaalioh theitfdte fbtinclildedipaif ofscenanol

t-,.n. . . ..-+ . .-- . .d g s ofome eq ment

(NBteM s(AR¶isO, _ __

o mon-componentsd'vequeonsedvuaio 1ncidena

0 C. f sbfDrorodnbAendingfc i
a~otb!5 niffltiftgEyesnt'f;iiee:. 7,3)~e iof(c'_ i~le' s'p' , 6 -n-C fo Wentl^Cs

ISA Summazy for 13FF, Rev. *1� Page 4-54 FebniaryfiL2004
ISA Susmmary for BPF, Rev..,1! Page 4-54 Ile druay,§Li20l



NON-PROPRIETARY INFORMATION

4.2.4 Fire Safeih Consepuerce Analysis

Fire hazards for the BPF were evaluated through the Fire Hazards Analysis (FHA)
(Reference 10), and through an unmitigated fire or explosion damage assessment
for specific What-If scenarios from the PHA. The hazards and controls
determined through the FHA for the BPF are summarized in the Fire Hazard
Sections of Section 3 (3.1.2.4, 3.2.2.4, etc.). Each process in Section 3 identifies
Fire and Explosion hazards, along with the required controls, as determined by the
FHA. For the What-If scenarios identified by the PHA process, unmitigated fire
and explosion damage assessments were performed to provide baseline conditions
to determine radiological and chemical exposures. Once the baseline fire and
explosion damage conditions were defined, separate consequence evaluations
were performed to determine chemical, radiological, and environmental
consequences. The methodology and results of the chemical, radiological, and
environmental consequence analyses are reported in the appropriate consequence
section. These fire scenarios were also evaluated in the Nuclear Criticality Safety
Evaluations (NCSEs).

The attached Fire Safety Consequence Analysis Summary Table identifies the fire
and explosion scenarios that were evaluated based on the What-If accident
sequences from the PHA. As indicated in the table, for credible fire or explosion
scenarios the exposure consequences are determined by the other safety
disciplines (chemical, radiological, and environmental) and reported in the
appropriate consequence summary tables.

-

ISA Summary for BPF, Rev. FfISA Summaty for BPF, Rev. � Page 4-55 F.eb�P�ry�6, 2004
Page 4-55 F-e.,Erury.6, 20,04



NON-PROPRIETARY INFORMATION

Table 4-3
Fire and Explosion Conseauence Analysis Summary

High,

Evaluation Scenario Evaluated Accident Sequence Number(s) Intermediate or
Number Low

I_ . Consequence
_ U Mletal

1 Pot htial:fired'f.explo'iob'nrbn1 7lUMD 1 l-.73'l'.1;-79,t 1 :82;! 1i 109 afnd . 156 Not Credible
HEAlt A!-YA'04/3E<0" ofr'ES 2UM 2B':;7, .j22'09 an'dV 2i6

b x Peion al e#dsio n

2 Potetihalfsh~ffb;teitidilfte'ir lUMD:I-.t 64 See Safety
hioves tntia-to. ig2iltea x r. Disciplines
________ iti { __ Evaluations

U Metal Sampling
I Ptefttial'fla'h'1f1k:Poteitial'fift J MS:3913,.941,6'a fldh39,l 6.16 See Safety
I H!;6i tikte .a I Disciplines
_______ U-Metal jl _Evaluation
__ U-Aluminum Dissolution

i I Patditial'txpiosibn:frtffVented lUALD-29;16 and 29,7,67 NCauicrity

| iyw oe h. ' iitmdo:sP OO Po tr it fl ii 6"'sn' 23UAb54orfii6 And31j'y.!68 S a

| `604rg4M UALD832U1 6: -d.32& 3 ______76__

2 Pbtdtilfo1-;ldss'bfiflertabff6phe6d JUALD?29.23i429.25;29.2629;30,2978,-29.80 andd29.88 See Safety
-. Disciplines

j tiIl 6r f o mfiiiv etd |U^AL13723,3I'2'61'3l 1''i8'3'i48 0Mn'd 31i88| Evaluations
PO -. 3U80D 3223,8

3 Potential-.00plcsiffifrf V'entdd IUALD;29 1'29.35,29.631,2964 'and29:68 Not Credible
ji~i'yrgnin~fo rooi, jPoicntM 2UAtt*36 3,'30.3S,30 63,30.6id aid 30 68

tirn diou'ir | tALD-32;F'i,>23~i. 84and26

4 | PotehtilexPloA kUALDU29.33; bt.Credibld
2UALDM-30331
*3UAiD:3 .33j

____ ___ __ ___ ___ ___ ___ ___ __ | ait Al;D , 32.3

ISA Summary for BPF, Rev. .l� Page 4-56 Fcbnfar%6�2OO4
ISA Summary for BPF, Rev. !' Page 4-56 Febcuary.6,,20O04



NON-PROPRIETARY INFORMATION

1High,

EvaIuatton Scenario Evaluated Accident Sequence Number(s) Intermediate or
Number Low

_ __ Consequence
5 Poteltldalexpxl6sion'frbtivente'd 1UALD:29.-5,29:48j'29:49,:29:66,29.70:and 29.84 sec safety

te'x31dson'foiW~e'ntd h'drogi~m;3UAL'31.5,'3*48t31.4 3;6, 31,.iO and.3'. vlato

'I 0 tO<6,-, 0teti el ion 3e *7t
V 6ozn~uidu- dRWe d issOl

6 Potential;fu'6duoto spyro'plioffq lUALS-33;24 Not Credible
______ b'fo'r~*i3ti'0n ~ 1n'ennug iJAtsg34.24

High Security Storage Area
| No identified scenarios. Not Applicable Not Applicable

ISA Summay for BPF, Rev. j: Page 4-57 Feb�a�6;2OO'�
ISA Summary fior BPF, Rev. ! Page 4.57



NON-P'ROPRIETARY INFORMATION

Nvlumber Scenarln, Evaluated Accident Sequence Numberts) Lowr

. Consequence
Solvent Extractlon

I Pote-ntialifire'; Pottential-forrtird 1E~ 0:g,0,.05-0.9, 10.7,1:10, 1:1-.10:13,',1036,:,10;37,~,1 0;38'jl10O1'46;, 10,48f liditiatling:Evedtil3

lb.63'S,.'iO'64,stO 65;io 106§:6:88 10'70, 10,72"-.b0.73'ilfoj5,-1';7>027FiiOl
X6'0;~9 .kS,<;0.8'64',l0'105Sj8,;l0. 6 '.1's*;i09i'10.5.109'80.'7416'§-tO'-M
''T6 gy'R si~.,o7lo.'~,94n'ld'iiif,[016v-. 9ti.i2 s0ielA.Mi

;,.i 0O 16.112.7,,09 1.
6.Mi8P M08! i j -_L

)-.9 , I. 1 6 8; ;,~.'l 1 ;d1 1g6 V

) Pi;'i288'b',.i.9.b~t2;9;bg:2.'85-b;b'il 2' 86:Enid12 8

PSX- 5;12t,7-i.f 36;3,,1.4.13.318§13:g,32 13:33,.1~347,--3-35.1 ,si,_l S

d'38',,ai;'2X~l;8O~~t5Z-\3:9i 65ianii13: 7N-
2PS.-,146it84:0i'e l;91'12 j,1ri3ii''.22'148,1.;0,--4'. .1,

1 4R6 7i.- 3- ,', 17.5,:i 9;i i.- 47 ,, 0 95 ;2^s .win6!.
'i7,5 ij.'4zi,-andi6

2R-82189,~ 1 ; tr;I8 4 Y 8; 1 6, -, 8.' 3

§XSdji09,5,;1j9';9,~'', i.2'i9..1^'a'd1'92

EC;2 itbWf-3-5:

2 Llotential~fio'rsi'venht towe'tet'r. IPSX 10.2:b;'10;55.b,.10.57.a,>lO.S7tb.b afld10:63.lJ See Safety
b6QLWU`N0it1"i.; (fe"J" olj P6&n't iW ;1 88a,1;0a~2;2a.2i5f2-I 16.a AMT5,. 19a Disciplines

N~e r2ojioe'a o~ovnt PS'33.ti'3ai33., .ib;,1.taani.9a Evaluations

aiiot alaa Red Oii) acidn

ISA Summary fior BPF, Rev. I Page 4 S8 F. biuary,6,'2,00.4



NON-PROPRIETARY INFORMATION

f11gh,

Evaluation Scenario Evaluated Accident Sequence Number(s) Intermediate or
Number -qLow

Consequence
3 Potentiat fire IPSW,;I l.2;;l 1.25;:l ls26;1 l;27gl 1.9l;I I'.92i;1 1.94i1 1;99,-'1.01 '- 1 I:1 02, and 1 1l03 Initiating'EVent-ls'

2PSWl~'121.414.2S-i14.26,'A42fi'42 9 f,. 4.92f4;94, f4i.' 4i'attz1()3. lif unl i
4 Potential fire 1SXCM-23.7;i23:8,3,-23ilO1 23:12,'.23.13-23A 18,a' 23.19;2320; 2122;23,26. 23.27623:34 Ihitiatink.Evt

___________ ___________________________0__ 23:4 lh23 .42 'dnd2'3 86! i h F U ik l j
5 P fentiAl&f__e'(.itriddcld~dtb solveht) .2SXCM-24.2; 24.7.nd'24.52i No'Safety

6 Potential fire 2SXCM-24.16j,24:8124 .20 an'd24.221' IfitiatilgkEvfitill

____ ___ ___ ___ ___ ____ ___ ___ ___ ___ ___D ow nblendIng

| p6tt-Untti6ldut Exp'ionhata|dt 6.216, 6 0S 6.6;'; 6;-669 !l0,-6'1 6:2.6J186.20.b;.621b-622'i6.231 Not credible

2 Potential fire UND;6 20;O'-ahd 6;21;d See Safety
Disciplines
Evaluation

3 gPbeif tbfuheDW-7:'43 SdeSearfd

Liquid Waste Discard

I No identified scenarios requiring | ND/CD | N/A
evaluafton I I
_ _ _ _ _ _ Ventilation

1 ey;ilosionidii ffe.build. up'of P-.:44 3;dA44.211 Boiflidtd b__

?iiy'duient~souc bl6.hy:Ptot'efiaie~Il . .. B~;#iimii

Utilities
I No identified scenarios requiring | UTD N/A

evaluaton
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4.2.5 Environmental Safet' Consequence Analhsis

The BPF environmental safety consequences are divided into two sections:
Environmental Chemical Safety and Environmental Radiological Safety. The
following environmental chemical and radiological analyses determine exposure
to the public from credible BPF accident scenarios.

4.2.5.1 Environmental Chemical Safety Consequence Analysis

A Process Hazards Analysis was performed on the BPF in accordance with NFS-
GH-55 (Integrated Safety Analysis) by an ISA team. The analysis identified the
hazards associated with each area of the BPF by using the "What-If-Table"
methodology. The chemical and radiological hazards were evaluated to identify
credible accident sequences resulting from a single upset event and the control
needed to prevent or limit their occurrence or mitigate their potential
consequence. A quantitative estimate of the potential consequences resulting
from each accident was analyzed. Each credible accident scenario was assigned
an unmitigated, uncontrolled consequence severity category based on 10 CFR
70.61 as follows:

* High Consequence - An individual at the Controlled Area boundary receiving
a concentration in excess of the ERPG-2 Limit;

* Intermediate Consequence - An individual at the Controlled Area boundary
receiving a concentration greater than the ERPG-I Limit, but less than or
equal to the ERPG-2 Limit; and

* Low Consequence - An individual at the Controlled Area boundary receiving
a concentration less than or equal to the ERPG-1 Limit.

The risks associated with each intermediate or high consequence accident were
evaluated in accordance with NFS-HS-A-68 (ISA Risk Assessment Program).
Risk assessments were performed to determine the engineered controls and
administrative controls or both that are necessary to reduce the likelihood of the
accident event.

Consequence Analysis Methodology

Emergency Response Planning Guidelines (ERPG), published by the American
Industrial Hygiene Association (AIHA) were used to estimate the concentration
ranges above which acute exposure would be expected to lead to adverse heath
effects (ERPG-1 and ERPG-2). ERPG-1 and ERPG-2 action levels are applicable
to individuals outside the control area boundary. Where ERPG limits were not
available Temporary Emergency Exposure Guidelines (TEEL), published by the
DOE Emergency Management Advisory Committee's Subcommittee on
Consequence Assessment and Protective Actions (SCAPA) were used. TEEL-l
and TEEL-2 limits are applicable to individuals outside the control area boundary.

ISA Summary for BPF, Rev. 41Page 4-60 F~ebruary 6,*2004
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Chemical environmental consequences were evaluated using the Arial Locations
of Hazardous Atmosphere (ALOHA) model (windows version 5.2.3). ALOHA is
an air dispersion modeling program designed to predict the rate at which chemical
vapors escape into the atmosphere and disperses. The ALOHA model uses a
Gaussian dispersion model to estimate plume concentration when the source
strength is known or estimated. The puddle model option was used to estimate
the consequence associated with pure chemicals. The direct model option was
used to estimate the consequences of chemicals that are less than 100%
concentration. When using the direct model option, a general vapor generation
model (Estimating Releases and Waste Treatment Efficiencies for Toxic
Chemical Release Inventory Form, EPA 560 4-88-002, 12/87) was used to
estimate the vaporization rate of dilute chemical mixtures.

The spill duration of one (1) hour is used by ALOHA, which is assumed to
correspond to the ERPG limit for a one (1) hour exposure. The volume of the
bounding spill was calculated assuming an average spill depth of 0.0328 ft. for
outdoor spills (NUREG-6410, B.2.2, page B-24) and 0.3332 ft (Threshold on
north and west doors inside Building 333) for indoor spills.

The source terms were defined by the physical properties of each chemical
considered and the concentrations defined by the process specific information.
Material Safety Data Sheets (MSDS), Perry's Chemical and Engineering
Handbook, CRC Handbook of Chemical and Physical Properties, and the TEEL
Database were used in defining the physical properties used in consequence
analysis. Maximum emission values from the request for an air pollution
construction permit were used to evaluate failures of the process scrubber and
ventilation system. In all cases, ALOHA was used to model vapor dispersion.

This approach allows for consideration of chemical vapor pressure changes due to
lower chemical concentrations and results in chemical specific bounding spill
volumes for each ERPG or TEEL level. Accident sequences were grouped as
appropriate according to maximum spill volume and chemical concentration.

0 b 0 01aii
5 2 =~~~cionI~ i iSa'acuain .l

4.2.5.1.1 UAl Dissolution Process (Environmental Chemical Consequences)

Potential chemical airborne releases can occur from the following type of
accidents:

* Mechanical Stress
* Thermal Stress

ISA Summary for BPF, Rev. �. Page 4.61 *e�2Ot
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* Explosive and Energetic Events
* Human Error

The consequence of the above accident events is a release of chemical material
inside Building 4Chemical material released inside the dissolution process
area in excess of the dissolution area containment volume will be released to the
outside environment. These chemical vapors provide tte pathway for acute or
chronic chemical exposure to individuals at the control area boundary.

The following chemicals are used in the dissolution process area:

* Nitric Acid (67%)
* Hydrogen Peroxide
* Sodium Hydroxide
* Sodium Nitrate
* Barium Nitrate
* Sodium Carbonate (5%)
* Ammonia
* Nitric Oxide

The consequence of releasing the above chemicals outside of containment was
evaluated to determine the extent of exposure to individuals at the control area
boundary. Consequence assessments were performed on these chemical releases
using the ALOHA model, vapor generation model, and a bounding spill depth
calculation. The assumptions and methodology used in these assessments are
identified in Table 4-6 (Environmental Safety Chemical Assumptions for
Scenario Development). The quantitative results of the chemical assessments
were used to estimate the concentration ranges above which acute exposure would
be expected to lead to adverse health effects (ERPG and TEEL limits) at the
control area boundary.

The risk associated with each intermediate and high consequence event related to
the release of these chemicals was evaluated. The margin of safety necessary to
reduce exposure to individuals at the control area boundary to below the ERPG
and/or TEEL limits is provided by engineered controls, administrative controls, or
both dependent upon the extent necessary. The following general controls have
been identified for the dissolution area:

* Materials of construction
* Process Interlocks
* Dike containment
. Scrubber
* Procedures and Training

ISA Summary for BPF, Rev. 11 Page 4.62 February.62004
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The measures applied to a particular engineered or administrative control or
control system wvill be commensurate with the risk reduction attributed to the
control or control system.

4.2.5.1.2 SX Process (Environmental Chemical Consequences)

Potential chemical airborne releases can occur from the following type of
accidents:

* Mechanical Stress
* Thermal Stress
* Explosive and Energetic Events
* Human Error

The consequence of the above accident events is a release of chemical material
inside Building I! Chemical material released inside the solvent extraction
process area in excess of the solvent extraction area containment volume will be
released to the outside environment. These chemical vapors provide the pathway
for acute or chronic chemical exposure to individuals at the control area
boundary.

The following chemicals are used in the solvent extraction process area:

* Nitric Acid (67%)
* Normal paraffin hydrocarbon (Norpar-12)
* Tributyl Phosphate (TBP)

>4.*,Sodum_'(aro~nt~S,,dl~n~rod~g'oi"'Rnhi;AB nurtr~at~e

The consequence of releasing the above chemicals outside of containment was
evaluated to determine the extent of exposure to individuals at the control area
boundary. Consequence assessments were performed on these chemical releases
using the ALOHA model, vapor generation model, and a bounding spill depth
calculation. The assumptions and methodology used in these assessments are
identified in Table 4-6 (Environmental Safety Chemical Assumptions for
Scenario Development). The quantitative results of the chemical assessments
were used to estimate the concentration ranges above which acute exposure would
be expected to lead to adverse health effects (ERPG and TEEL limits) at the
control area boundary.

The risk associated with each intermediate and high consequence events related to
the release of these chemicals was evaluated. The margin of safety necessary to
reduce exposure to individuals at the control area boundary to below the ERPG
and/or TEEL limits is provided by engineered controls, administrative controls, or
both dependent upon the extent necessary. The following general controls have
been identified for the solvent extraction area:

_S Sum_ _o _PRv IPg .6 eray620
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* Materials of construction
* Process Interlocks
* Dike containment
* Scrubber
* Procedures and Training

The measures applied to a particular engineered or administrative control or
control system will be commensurate with the risk reduction attributed to the
control or control system.

4.2.5.1.3 Downblending Process (Environmental Chemical Consequences)

Potential chemical airborne releases can occur from the following type of
accidents:

* Mechanical Stress
* Thermal Stress
* Explosive and Energetic Events
* Human Error

The consequen the above accident events is a release of chemical material
inside BuildingChemical material released inside the downblending area in
excess of the downblending area containment volume will be released to the
outside environment. These chemical vapors provide the pathway for acute or
chronic chemical exposure to individuals at the control area boundary.

The following chemicals are used in the downblending process:

* Nitric Acid (67%)
* Uranyl Nitrate ( )

The consequence of releasing the above chemicals outside of containment was
evaluated to determine the extent of exposure to individuals at the control area
boundary. Consequence assessments were performed on these chemical releases
using the ALOHA model, vapor generation model, and a bounding spill depth
calculation. The assumptions and methodology used in these assessments are
identified in Table 4-6 (Environmental Safety Chemical Assumptions for
Scenario Development). The quantitative results of the chemical assessments
were used to estimate the concentration ranges above which acute exposure would
be expected to lead to adverse health effects (ERPG and TEEL limits) at the
control area boundary.

The risk associated with each intermediate and high consequence event related to
the release of these chemicals was evaluated. The margin of safety necessary to
reduce exposure to individuals at the control area boundary to below the ERPG
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and/or TEEL limits is provided by engineered controls, administrative controls, or
both dependent upon the extent necessary. The following general controls have
been identified for the downblending area:

* Materials of construction
* Process Interlocks
* Dike containment
* Scrubber
* Procedures and Training

The measures applied to a particular engineered or administrative control or
control system vill be commensurate with the risk reduction attributed to the
control or control system.

4.2.5.1.4 Bulk, Chemical Storage (Environmental Chemical Consequences)

Potential chemical airborne releases can occur from the following type of
accidents:

* Mechanical Stress
* Thermal Stress
* Explosive and Energetic Events
* Human Error

The consequence of the above accident events is a release of chemicals to the
outside environment. The release of bulk chemicals outside of containment
provides the pathway for acute or chronic chemical exposure to individuals at the
control area boundary.

The following chemicals are used in the BPF area and are stored in bulk quantities
at the Bulk- Chemical Tank Farm:

* Nitric Acid (67%)
* Normal paraffin hydrocarbon (Norpar-12)
* Trybutyl Phosphate (TBP)
* Sodium Hydroxide
* Hydrogen Peroxide

The consequence of releasing the above chemicals outside of containment was
evaluated to determine the extent of exposure to individuals at the control area
boundary. Consequence assessments were performed on these chemical releases
using the ALOHA model, vapor generation model, and a bounding spill depth
calculation. The assumptions and methodology used in these assessments are
identified in Table 4-6 (Environmental Safety Chemical Assumptions for
Scenario Development). The quantitative results of the chemical assessments
were used to estimate the concentration ranges above which acute exposure would

ISA Summary for BPF, Rev. I Page 4.65 F
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be expected to lead to adverse health effects (ERPG and TEEL limits) at the
control area boundary.

The risk associated with each intermediate and high consequence event related to
the release of these chemicals was evaluated. The margin of safety necessary to
reduce exposure to individuals at the control area boundary to below the ERPG
and/or TEELJ limits is provided by engineered controls, administrative controls, or
both dependent upon the extent necessary. The following general controls have
been identified for the storage of bulk chemicals:

* Materials of construction
C Dike containment
* Procedures and Training

The measures applied to a particular engineered or administrative control or
control system wvill be commensurate with the risk reduction attributed to the
control or control system.

iSA Summary for BPF. Rev. �, Page 4.66 Fe! ruary..6, 2004
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Table 44
Environmental Chemical Safety Consequence Bounding Table

cenario Scenario Evaluated Applies to Bounding Volumes High, Intermediate
Number or Lola

S o Consequence
I Spill of Nitric Acid (67%) Outdoor Spill or spills potentially <10 gallons (39 liters) Low

(outdoors] flowing out of a building 175 f from
the control area boundary

2 Spill of Nitric Acid (67%) Outdoor Spill or spills potentially >10 gallons (39 liters) but less than or equal to Intermediate
[outdoors] flowing out of a building 175 ft from 62 gallons (237 liters)

the control area boundary
3 Spill of Nitric Acid (67%) Outdoor Spill or spills potentially >62 gallons (237 liters) High

[outdoors] flowing out ofa building 175 ft from
the control area boundary

' Spill of Nitric Acid Solutions Bounds a'yritricacldd'solutibd 7,928 gallons (30,010 liters) for Dissolution
[indoors] -iideil-dii3 33 Area (inside MAA)

.. ,.. >240;al (908Piter~sj'f~or,*e Dwnbiending o
vapr rleaedLow

____g0328) flowingut-sid
5 Uranyl Nitrate Outdoor Spill or spills potentially <41 gallons (155 liters) Low

[outdoors] flowing out of a building 175 ft from
the control area boundary

6 Uranyl Nitrate Outdoor Spill or spills potentially >41 gallons (155 liters) but less than or equal to Intermediate
[outdoors] flowing out ofa building 175 R from 250 gallons (946 liters)

the control area boundary
7 Uranyl Nitrate Outdoor Spill or spills potentially > 250 gallons (946 liters) High

[outdoors] flowing out of a building 175 a from
the control area boundary

81 Overflow Uranyl Nitrate One hour overflow assuming all of 203 gallons (770 liters)'6f20%NitricAcid Low
[outdoors] the spill is outside of iM MM so6 luti6nI iltitdW itiiYgll8,4JI

___________________________ (175 ft from control area boundary) Wat it'doo s I
9 Uranyl Nitrate Outdoor Spill or spills potentially 2,906 gallons ( 1,000 liters) or less of a 5% Low

[outdoors] flowing out of a building 175 f from nitric acid solution
the control area boundary

10 Failure to add Hydrogen Peroxide U metal dissolution process: failure Process Specific Scenario (Not evaluated as a Low
(Nitric Oxide vapor release) to add hydrogen peroxide with bounding scenario)

potential release of nitric oxide
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ISA Summary fior BPF, Rev. .1' Page 4-67 Eqk~uAy.6,-2004



NON-PROPRIETARY INFORMATION

Scenario Sccnario Evaluated Applies to Bounding Volumes High, Intermediate
Number or Low

___ l Consequence
11.1 Hydrogen Peroxide Spill drogejroxide spill in Building 163 gallons (617 liters) or less Low

[indoors] mor onplex) of less than
the identified amount with vapor
released through the air exhaust
stack #703 at 175 ft from control
area boundary (No consideration
taken for concentration)

12 Sodium Hydroxide, Sodium Spills of all sodium hydroxide Not bounded Low
Nitrate, Barium Nitrate Solution (caustic) solutions
(Caustic), Sodium Carbonate
Solution Spills [outdoors_

13 Ammonia Vapor Release Amnronia release fron ornplex 21.7 lbs/hr or less Low
[outdoors] process or spills of ammonia

generating vapors released at ground
level 175 feet from control area
boundary.

14. 1 Nitric Oxide Vapor Release Bodifid gbziy faiure of1Ai_ _ 025:lb/h Low
[indoors]P~1liuti orol ____________

Com. d- idd*:' aiiJ - proc.-...ei
¢btiW.OG~P~1 b;1025jl5Inee39diaqt

PFr~sd.~rbr~it 23,09J0bjldHl
___ ___ ___ ___ __ ___ ___ ___ __ R~oorn A fr,VentStack 'U7o4

is Nitric Acid Solution Outdoor Spill or spills potentially 8,815 gallons (33,368 liters) or less of a Low
[outdoors] flowing out of a building 175 ft from nitric acid solution

the control area boundary
16 Nitric Acid Solution Outdoor Spill or spills potentially greater than 8,815 gallons (33,368 liters) and less Intermediate

[outdoors] flowing out of a building 175 f from than or equal to 52,930 gallons (200,362 liters)
the control area boundary of a nitric acid solution

17 Nitric Acid Solution Outdoor Spill or spills potentially greater than 52,930 gallons (200,362 liters) of a High
[outdoors] flowing out of a building 175 a from nitric acid solution

the control area boundary
18 Nitric Acid (67%) overflow with BPF Try Dissolver Overflow Process Specific Scenario (Not evaluated as a Low

water [outdoors] _ bounding scenario) _

ISA Summary for BPF, Rev. .1 Page 4.68 Peb�ar�6-20Q4
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Scenario Scenario Evaluated Applies to Bounding Volumes 11igb, Intermediate
Number or Low

_ __ Consequence
.1. Norpar.12 spill [outdoors] Outdoor Spill or spills p 'tially 66,672 gallons (252,380 liters) or less of Norpar- Low

flowing out of ruilawg 467s f 12
from the control area boundary

20:1 Trybutyl Phosphate (TBP) spill Outdoor Spill orspillspgtially ,4;362 gallons.16,51 Witefs)' °tspof? 00% Low
(indoors] flowing out of M 7iAn75 ft -P,. k7 'toktr9L `k6VqUqary

from the control area boundary
21 Tzybutyl Phosphate (TBP) Spill Outdoor spill at Bulk Chemical <2,491 gallons (9,429 liters) Low

[outdoors Bulk Chemical Tank Tank Farm, 100 % TBP 175 f. from
Farm] the control area boundary

22 Trybutyl Phosphate (TBP) Spill Outdoor spill at Bulk Chemnical > 2,491 gallons (9,429 liters), but less than Intermediate
[outdoors Bulk Chemical Tank Tank Farm, 100 % TBP 175 ft. from 4,163 gallons (15,759 liters)

_ Farmn the control area boundary
23 Trybutyl Phosphate (TBP) Spill Outdoor spill at Bulk Chemical >4,163 gallons (15,759 liters) High

[outdoors Bulk Chemical Tank Tank Farm, 100 % TBP 175 ft. from
Farm] the control area boundary

24 Hydrogen Peroxide (H102) Spill Outdoor spill at Bulk Chemical <278 gallons (1,052 liters) Low
[outdoors Bulk Chemical Tank Tank Farm, 175 ft. from the control
Far area boundary

25 Hydrogen Peroxide (H102) Spill Outdoor spill at Bulk Chemical > 278 gallons (1,052 liters), but less than 3,483 Intermediate
[outdoors Bulk Chemical Tank Tank Farn, 175 ft. from the control gallons (13,184 liters)
Farm) area boundary

26 Hydrogcn Peroxide (H202) Spill Outdoor spill at Bulk Chemical >3,483 gallons (13,184 liters) High
[outdoors Bulk Chemical Tank Tank Farm, 175 ft. from the control

_ Farm) area boundary
2l71 UAI glovebox enclosure Environmental safety chemical Process specific scenario High

explosion consequences of a BPF specific
explosion scenario evaluated by Fire
Protection Safety

28.!.4 UAI failure to purge explosion Environmental safety chemical , Process specific scenario Low
consequences of a BPF specific
explosion scenario evaluated by Fire
Protection Safety

29.1 DI water overflow of tank in BPF process specific scenario fox cess specific scenario High
._._._Downblending Area [outdoors] DownblendinS Area of Building=
30 CoolingWatcr:Towcr[40% N3P, Prqoccss _qtPBpundAing Lo

Pr6 ISEro GrlYB eP60P, RPa4wa9
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Scenario Scennrio Evaluated Applies to Bounding Volumes High, Intermediate
Number or Low

Consequence

31 Cd3lF.Water,.T6w'ei,[N1 BP rce Not'B3u6dind NI/AI

32.ii Dl;WAteriverfobfS BPF. tLaftmr Dissdlution:Areg Not 1BoundinO NIA
Sta4on rbutdoors-

33 1ncbziip'atibld'Materials front BP.aturai DIssolution Ared Not Bbnffding N/A
~~iit d d __________ ___________

34 Sodirh,.Hydroxide.30%t:[utdd'6r] Potential 'telteas,&o'Vetfl6W'wof Not Boiundin& ,oiv
NhHt6'itd diicad M I -. .

ISA Summary far BPF, Rev. 1 Page 440 Ery6;200�
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Table 4-5
Environmental Chemical Safcty Consequence Analysis Summary

(Note: Refer to the previous table for details on each evaluation number)

High,
Evaluation Scenario Evaluated Accident Sequence Number(s) Intermediate or

Number Low
Consequence

__ U Metal DissolulIon (QBsellne)
4! 1, Spill of Nitric Acid Solutions I UMDXI h4 l 7fl'. V8,- 1. 7l3; 17;. l: 1 8.1 t 1 97-9 Low

[Indoors] iilk" t

2MD(2'1 2.4 2'7.28; .l32'2l14.2i22.1 28 2:1 7
UMD. --asIS.2; .*.,:0.2 §i"os"2i2,:sl8j2. -2.472 MR..ll:2.4]

V1 i8 9," 11 i5627. I AiS2 N1 i3d22 I5l. 3 ;1 2 63.22 i l 224

,3 4i.1 f6 3497- W A.192 39

10 Failure to add Hydrogen Peroxide UMD '(i 37;I, 4 6 Low

lll Spill of Hydrogen Peroxide 1 UM D'(I}23s1-26t;I.27'1113 lt l .3I 1.35;.136j'I1. 1431"i 1 45) Low
_ [Outdoors] i :22. 43,'2-t'i ___

_U-AI Dissolution (Baseline)
. Spill of Nitric Acid Solutions 43 .9 ;33 35 33 33.61,33.621 Low

[Indoors] YSA

3.107;:334.1O68,3341'07Vg3421f if
UAS( 1;3 1, 3:613.9-3-~;-3~29; 34i52('34~531 .-34;54,'-3.4.55;34-

1AL'XC(37.3,'3.;.5s37,6,'37.'9;, 1

8v1, Overflow Uranyl Nitrate ( Nitric lUALS (33.10,.33.14;,33.16:33:19i.33;21, 33;29) Low
Acid) [Outdoors] 44.'2! ,j.32§jN

UALACG(3i;3)

_S Smt fo _PF Re._ ae471Fb~y;O
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High,
Evaluation Scenario Evaluated Accident Sequence Number(s) Intermediate or
Number Low

._ Consequence
12 Sodium Hydroxide, Sodium Nitrate, IUALD (29:1;6'29.20,.29.22;29;, -29.25;'29.26,29.27;29.30,2931', 29.33.29.35J Low

Barium Nitrate Solution (Caustic) 6
Spill [Outdoors) 29.S,298882989 29.§l

2U ('30 1ri68;3o,06.22.-0.2 ;3O3026,.3027~3 0303.3 333j3O.35
604M.48 30.49,'360,j 30963,3 ij0 64.-3 3.M0.6i '0.02S06,309 30.7,>3

90.30,.30.j88 308-O.-0.9 *

3UALD 532.3 61;. 26I 3 fJ26.3-.22
322S32.4f32:4332.6332 63;- 2.6,:32:327632.7,278

WALS (3N3fd4jq3 ! A 3-Se3 ; 35 37411

2UA(34'24,3'427, 3428,^34t33, 34;.34V3'4:35;- 38Uf6r,4 37p 34I; 3-4-.40 ______5,3AgMA-73-MA-
35:36 R I 3S4j3.48,:.35;S 3'3S.S93

3UL 3:;3i''68 3',352 36i;J614 61 6; qj]
-6.25g,36.3. ;.34o;1:40'136 '4236'.48;136i5I, 36'.591

GMST(38=i 38 3,838 S,8. 38'6 i 8i8 38'9 4 i8.'39 8l i'5-j .if38 l9!
B~~i 3;43'2,386,82,8.038*3i,3r8.g32,.3 ;33;:.3'8.34.'.3U6; 3839$3 .,i2'
____________ __ 44'3s746f3 8'.47,38'.'8,';38'SOi'38'51)

13 Ammonia Vapor Release [outdoors] IUALD (29:63-29.64,'29.66'29.68-29.70; 29.84; 29.88) Low
2U: y.3'3.4i0.6 4308 30.70,3 6.84,3f88}

3uALD (3i;.63,:316;3i.6'3l?1 .8''3gi' 31 '84i-3 ii88
________ (3;3 3.4:26,2683:70. 32 84s 32.8§> .

14:1. Nitric Oxide Vapor Release [UALS(331,'33 3s'33.5,;33.7,'33,12, 33.13, 33s14t,33.104) Low
.____._ 2UACS (i4.1 ,-3'.3,^34!5'43.-i34i12 *34;t3t34. 14 j34.iO21

27:1 UAl1Gloveboi Eficlosuie Expko1Tdof IUALD(:29'45:29:48,'.29.49)29.66, 29;70, 29.84 Hi-gl
.. _ ._ . 2UAW"'(36.45)j 30- .'830' 9,a3 Vi'66,'30.70,'-30.8

3UALD (31i A 3 5 483i.49; 3i66,'3 70o 31 8 41
. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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High,
Evaluation Scenario Evaluated Accident Sequence Number(s) Intermediate or

Number Low
_Consequence

28.1 UAI failure to purge explosion J.UALD (29.2372,9.25;'29.26,29,30, 29.33129,78^29.76;.29:80) Low
UAL (323 32S,326 .3303333076, 8;-.

.* 6,* I,361;333'i'63It.78,3 i-.80)
._ _ __ ~U tD32~Q3i32.2s; 32.26 32:30O32.33,2.76,32'78 3280

35 Caustle&Taffe'r bfeatH CMST(38.52) Intermediati
BPF Solvent Extraction Staging Columns (Baseline)

4;1; Spill of Nitric Acid Solutions J X9!3, 5,'921-9.22,9259.27; l9.289;39 a3 O -9.3 i 3 74;j 3 81 Low

8.1, Overflow Uranyl Nitrate ( Nitric SXFC (9.919-! V Low
.__ _ Acid) [Outdoors] |
14,1 Nitric Oxide Vapor Release |SXFC (9.38) Low

BPF First Pass Solvent Extraction (Baseline)
4; Spill of Nitric Acid Solutions lPX( ,210-is10:l2010.3i 10!52 06i7,t..10 7ll 0.9 4101;91., 101l- O36,-10- 7-o Low

[Indoors] W4.&6 -I.it6~ d

ibioi8,10;80,508l7 0, .10-4 i0.89I0-I 09I io.92}

14. Nitric Oxide Vapor Release IPX (10.129) Lowv
19'1 Nbrpa.Spill lPX (0i;2,10.'3,10.5,110;6;.10.7,;10.9,,10.1-l,10.13':10:36; 10;37t,1408:10:46,l 0.:481 Low

.63,1.64;-.10 0.665, i'o:68'di'6. i'Oi2;:i O:.;0.7giOr.j;i6,0.77,'1 0,78
I0.8 8. 1!id. O0.84 0.82,ib0 . 00;89, i0.90 iO.91i I 0.921 0. 9

YOU.I08;.~10f09- fbif6;?fi oifl: ''. iie
T iib3t0:Popat* 'BP9Sil 1P?(0'!2~ ,-I0-2.3O-;i.5-r~s~os; fi-tO'0.37,^1i0.38ij: L 06. .w201.108f 1',' 06,'l107''I. 0.0'12$.I0 16. ;';.10: 3. ;22410:123 6

0.o55,s 0o2~6 .57i,.f O.'s 0o3 i0!. 16.~ iI ~ ~ -

10 I',68i;'I0 3'.6410.8 .3 ~~b~5i 47i ;7:1ti'
1063 10 8 6 6.~ ~ a :8:07 , .1 .8 4.89' '*9 0.0 *,1i0.

10801:8; 08;:O8? ,.5'IO86. aa'l:8~1 9IY6 -6 C.6

____________________________ 8'lOi 10.1001h iofi6~ii-r6-.J -ffo I&I'l124,k'101261 _________
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NON-PROPRIETARY INFORMATION

High,
Evaluation Scenarlo Evaluated Accident Sequence Number(s) Intermediate or
Number Low

Consequence
__ I3PF First Pass Evaporator (Baseline)

4.1 Spill of Nitric Acid Solutions l 24(12.24;3l2;28,12;267412130;412332,l1234;'12.3,.12.45;' 12.47;12.52;l2:55,;q2.56j Low
[Indoors] 1 2.60;,i2.61,:12.62; 12-6

14,1 Nitric Oxide Vapor Release PE l22622812.85;, 292. l12.82.94l12.;99: l2d.32) Low
BPF Second Pass Solvent Extraction (Baseline) _

Spill of Nitric Acid Solutions 2PSX.(1 1.3. 2 3 .24,! l3.3OI3:3263:33;13.34;3 Low

14D1 Nitric Oxide Vapor Release 2PSX (13.86) Low
1. op Sil2PSX;'(I13'2j-l31.3, I3.15j'sl3,,; 1323,''. 1.241p 13:3 0,J, 13.132,; 13 -.33 '13;34;, 13;35;.13:361 Low

.....133S 39; i3.:13';42j'i3443; 13 ; 48,'13. 9 .1305

20:1 TBP spill 2PSX'(13l2,3.13:35.'1 l 3f5,7,ll3.23,.13;24, 13 30' 1332,'2113:33,;133 13 5;:13 361 Low

. * 13.3ij. ii.3~f38,:13:39,, i3.0;. i3.41 yl 375.I2.377i-i;4 .i3.46, i3.i8,: 13;89A3.50,-13S
. I3.3.5

_ BPF Second Pass Solvent Wash (Baseline)

4.11 Spill of Nitric Acid Solutions 2PSW:(14.1i14-.6,;i14O.10,,14' l 1W; 12, 14 13;1'4;14; 14.22,1'4.24 14.25;tl426,<:14'4278 Low
(Indoors] 1 l. l5T :

173;-l4.74 J4.63' ti491 6

12 Sodium Hydroxide, Sodium Nitrate, 2PSW (14.8) Low
Barium Nitrate Solution (Caustic),
Sodium Carbonate 5% Solution Spills
[Outdoors]

ISA Summaryt for DPF, Rev. I;' Page 4.74 Ke:bruamy 6, -2004



NON-PROPRIETARY INFORMATION

Evaluation Scenario Evaluated Accident Sequence Number(s) Intermediate or
Number Low

_ Consequence
14.1 Nitric Oxide Vapor Release 2PSW (14.116) Low
19.1 N6rpat.Spill 2PSW.(Il4:l;14142,l43,.14:6;'14:10,.14d1 l14il2,tt4.13;S14.14;'1'422,i4.124,l.4.251 Low

i.2,... . 142' 27,,;l4;28i^'i4X30,;'O,-.14''i-.':40-j'1i4;9,.450'i-;5ijt4 J2:4.#3;1

R.74,b1j4.710 4433;1.;14. .51i7,lt8 l.i9j,i14:80;14.82,14'.83;- ,J4185j
'4:99,t 1 4. 91li;2'14 93`'14.-,'.5'49. J4i'1,.'410,i!3jt'06,4.'0.4 . .1A* l1

20.:_ TBP spill 2PSW (l4i:;;l4.2:.14 3-,l4.6,14:10x14iI l;1,4.12j1,4:13;,!14i14.1422;, 14;24V4251 Low

iii, [.701.147,1;4;ii4i,.i84.7.i9 . 4.8, 92§,1,4.83,.14,1 1485

. _BrF Second Pass Evaporator (Baseline)
4'1U Spill of Nitric Acid Solutions 5 526;I g. 8 ̂ ; 5:3 0~15A2 5 IS 4silS 57, 1 5.51iS tW l5 1554;: IS 5, 1 5:561 Low

. [Tndoors] LS.~i .8'i;9*^ 0 8.ol if' o2,dfS 6i'j15 64f141 '.Z6P, 1 S CS B%.i j;'8;iT6b1S~3'11 S 8;.5.2i*i4,;15rstistr76,:1 S577ir1 S.82 j .4v .6^1.8:!i.2 a is;Yi,t isS.9i 5.§6- i Sg1

l4:t Nitric Oxide Vapor Release 2PE (15'.28vA15:79;.15.83;tl5.85,,15.91;?15.106) Low
_BPF Solvent Extraction Interface Solids Filtcring (Baseline) _

4!1l~ } Spill of Nitric Acid Solutions T SXSF (%61 616.9,-1615;v.1l6 16,19-3l6.`3; 16;372: l6.3? 6.:40; 16.41;1 G:44's 6-.4 Low
[Indoorsl j 6 I ________S7_1659

1'4_1' Nitric Oxide Vapor Release SXSF:(I 611.4j'1627b'16;28j16.29j'1631) Low
BPF First Pass RaMnate Storage (Baseline)

4d. Spill of Nitric Acid Solutions lPRS (I7.3,17:5' 17.9;, 17:.1 I;74 175 I 9 17;1724-17261 Low
. [Indoors] i2;1.9'73',7.2733-i'4i7'5i74'i.i.75t_.n'76;7

.1.777,t'7:79'17.82zet183 ~17t85j I-
14;1 Nitric Oxide Vapor Release IPRS (17.61, 17.62) Low

Rat 110rpm-spill 1~Q'i~l.5:7.9;l 7id 1~1.7 1 19, 172t 7241726:127r 729.'7.1731Lo
1.713 N. 17 1 Low

201' TBP spill IPRS:(17;3f,1.5j,7.9;;l17. 1;717.319217.22,1724;-17.26117;27;l7.29t;17&31-1732) Low
1,7 737j'1. 7i51 7
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NON-PROPRIETARY INFORMATION

.H 111gh,
Evaluation Scenario Evaluated Accident Sequence Number(s) Intermediate or

Number Low
Consequence

BPF Second Pass Rafflnate Storage (Baseline)
4SI Spill of Nitric Acid Solutions 2PRS (1 8Z'd8i8,-.8;9,.1 8' ZIS: 12,18.l'4;18i16, .8!17,18i8;s18i91 &22r1 826' Low
______.__ [Indoorsi 1 2 1 -8

14it Nitric Oxide Vapor Release 2PRS (18.26, 18.27) Low
19.1 Norpar-12 spill 2PRS.(18&8.9,t1 ;11,, 8.;2,,8.14,, 817,.18,i8;19,..18.22,S18.29,I 8.301 Low

2.,t TBP spill 2PR5(1 882"i18'9 1 8:1 1;tl 8.,!,8i4;'.8:i6{i8fl1ai18;.i 8:1.918 2,2I8.2 8,301 Low

BPF Solvent Extractlon Sump Columns (Baseline)
Spill of Nitric Acid Solutions S, 19.9'. '.22)* Low

_ _ [Indoorsl

14.l Nitric Oxide Vapor Release SXSC (19.22, 19.23) Low
19il: Norp'aa;Stil1 SXSC,(19!5, l9.91219,11 i,819i.l2tt19:14.,^19:15',19.20) Low
20't TBP spill j SXSC.(19.5 -.19.9;~19.;I 19.12j,19.r4::19:15,d1920) Low

_________ BPF Evaporator Condensate Columns Set A (Basellne)
Spill of Nitric Acid Solutions ECA I(20,2, 2,0.',40.S7_,l2010,-..11,- 20.1.7;.220.43) Low
_Indoorsl

14$L Nitric Oxide Vapor Release ECA (20.31, 20.32) Low
19:1 Noftar Spill ECA (20.17) Low
20.1 TIP spill ECA (20.17) Low

._ BPF Evaporator Condensate Columns Set B (Baseline)
4;1j Spill of Nitric Acid Solutions E Low

rlndoorsl
14:L. Nitric Oxide Vapor Release ECB (21.27, 21.28) Low
19:1' Norpar-12 spill ECB (21.13) Low
20:r TBP spill ECB (21.13) Low

BPF Solvent Extraction Product Storage Columns (Bnsellne)
,4.1, Spill of Nitric Acid Solutions SXPS (22.3,-22:5'i.22;26,22.28 ,22;30,,2232;2234;2236;.22.38;22:40,-22;41,22.43, Low

[Indoors] 2 -7122_52.

J4?r Nitric Oxide Vapor Release SXPS (22.34, 22.35) Low

ISA Summary for BPF, Rev. 1� Page 4.76 Febtii�iry6�2OO4
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NON-PROPRIETARY INFOMMATION

High,
Evaluation Scenarlo Evniuated Accident Sequence Number(s) Intermediate or

Number ScnroEautdLow
.____ _ _Consequence

BPF Solvent Extraction Chemical l1akeup Area (Baseline)
:4. Spill of Nitric Acid Solutions 1SXCM :(23 _;'23!63;155-23.67;23.69,-23i 0;23;71,23.72,- 3.7 23.86) Low

_ Indoorsl

12 Sodium Hydroxide, Sodium Nitrate, ISXCM (23:, 123:44, 23A48i 23 .5123_53_23!54; 23';S8, _ _ 3.6;',2 ,t23i82;23 86J Low
Barium Nitrate Solution (Caustic), 23i82
Sodium Carbonate Solution Spills
[Outdoorsl _

_ 4_!_ Nitric Oxide Vapor Release ISXCM (23.80,23.85.23.87) Low
Norpar-12 spill 1 SXC:M (23'7j.2'3 .8.239,23 A0-23:12j'-23 13-23: 8, 2319,-.23.;20,23.22,'23 24;-23-261 Low

20i; TBP spill ISXCM (23.7, 23.8,23.24,23.26,23.27,23.29,23.34,23.36,23.37,23.38,23.39, 23.40, Low
23.41,23.42,23.55, 23.82, 23.86)

BPF Solvent Extraction Chemical Makeup Area (Sheet 2) (Baseline)
Spill of Nitric Acid Solutions 2 SXCM'42-4.2,i242;724S2 4 414)24812 1 4i18, 24 ;7 2 2 9 Low

___ __ _ rnd ors _ ___ __ ___ ___ _ _ .____ _ _ _ _ _ _ __ _ _ _ _ _ _ _

8 Overflow Uranyl Nitrate ( Nitric 2SXCM (24.1, 24.52) Low
Acid) fOutdoorsl

14.1 Nitric Oxide Vapor Release 2SXCM (24.50,24.53, 24.54) Low
19.1 Norpar-12 spill . 2SXCM (24.16,24.18,24.20,24.22) Low
20:1 TBP spill 2SXCM (24.16,24.18,24.20,24.22) Low

BPF Ventilation Knockout Columns (Baseline)
Spill of Nitric Acid Solutions VKC (25.3, 25.5, 25.6) Low[ndoors]

191 Norpar-12 spill V}C (25.3, 25.5, 25.6) Low
20.1 TBP spill 'VC (25.3, 25.5, 25.6) Low

ISA Summary for BPF, Rev. .1J Page 4.77 Pebi�fary6j2O04
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NON-PROPRIETARY INFORMATION

_ .High,
Evaluation Scenario Evaluated Accident Sequence Number(s) Intermediate or

Number Low
Consequence

BPF First Pass Solvent Wash (Baseline)
4;1: Spill of Nitric Acid Solutions lPSW.(I l,:1..6,1 1 Itl4,.l122: 124'.11t254 1'.26,k1.271 Low

[Indoors] liA:1'4O 41 ,.1i; 1.$49;Tl.Yi 0 5;,1i 652,'. 1
-i30ii.6i 3 161;69fl Mi.7O,1it.71i

* , 91l40r1 * i9,'1.'91

12 Sodium Hydroxide, Sodium Nitrate, I PSW (11.8) Low
Barium Nitrate Solution (Caustic),
Sodium Carbonate Solution Spills
[Outdoorsl ._. -

14:1! Nitric Oxide Vapor Release IPSW (11.116) Low
Norpar-12 spill 1PSW.(11 2j1 j;.3EE16,1 IllOl-1 1 12,1 l3,.1U4,;I122 ,124j?1.l27¢:1 1.28[ Low

.. i18> .IK5,i.iit,.i;s£ti.i i63 tsl,<, f69~lS;'.11fubI' sli6;~ S

BPF Downblendlng
3 Spill of 67% Nitric Acid [Outdoorsl UND (6.39,6.43) High

4;1 Spill of Nitric Acid Solutions UND(6.41AW6:59,6.'60 6.62i 6;63-,'6.66,'6.69, 6.71,'6.72,; 6.80,;6.8 1;6.84,.6300;'6, 1 01 Low
[Indoors] . 6

6;2i16iJ'6.221i i,62287623S5 6.236;6.237,6:238; 6241,6242,'-3

.W (7':6 8
8 OV'flW-UylNitrat ( Nittid UDB (58, 5i 13;:5.1'4;5il65 518, 5.2 2,'5:24 526f5.285 LW

.____ 'Atd~rt'tdbi^Ofg1~ -- - _____._______.______._______.-_____
14;1 Nitric Oxide Vapor Release UND (6.68,;6.1Qi;6il58L6;165.-6. 172 6:173, 6.;187;,6 193,6,196-;6.225; 6.224'6.226i Low

233,1622446)

___ ___ __ ____ ___ ___ ___ ___ ___ ___ 31 t '' iR ,5 1 3
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NON-PROPRIETARY INFORMATION

High,
Evaluation Scenario Evaluated Accident Sequence Number(s) Intermediate or

Number Low
Consequence

15 Spill of Nitric Acid Solution DB'(S.S2'5.78''S'80, 83,'S584,15:88,5;91 15:93sS'94,5.97,'5:5. IOS.It'v,5.103 :61 Low
[outdoor] L4 i4 ; S 4,- -45,'5:14 6,5.3150

29; Di water overflow of tank in UND (6.46) High
Downblending Area [outdoors]

33 Iffc'dtl attibl6'Materia91from ONtsidd UND'(6;283) kI/A'
.__ _ _ t; Dow ~ e dn ._ _ _ _ _ _ __ _ _ _ _ _ _ __ _ __-_ __ _ _ _ _ ____ .___ ._ _ _

Liquid Discards (Baseline)__
9 Uranyl Nitrate (5%) Nitric Acid 7D (26;,-(26.226.4(.26:12,26.16,>26j i726:18;.26;21: 26.23 '2624,2627,26311 Low

[Outdoors) i6:4226'37,26:46) .. ,.26'4i266.i,26'46
12 Sodium Hydroxide, Sodium Nitrate, C D'(27,17,s,27.2v27A'427;12, .7 7.12 ,27 2 7 Low

Barium Nitrate Solution (Caustic) 2 &27.i 4J.
Spill [Outdoors_

J 4tl Nitric Oxide Vapor Release ND (26i26C,26;50;.26:5UI LW

B1PF Ventilation (Baseline)
Note: No Environmental Non-Radlological Issues were Identified for the Radiological Air Sampler and Vacuum Pumps ISA Baseline table (RAS) Issued on
3/25/02. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

4.1' Spill ofNitrcAd&dSblution [indors] PS (45i .1 8) HiAlf
12 Sodium Hydroxide, Sodium Nitrate, PS (45z4,%45j1545.7,'45.1 I 45:13, 45.'17, 45- 19,'45.21 145.25;-45.33;-45.46?'45.60;445;641 Low

Barium Nitrate Solution (Caustic) 5.66;'45.70,-4 5'i, 5.874 5!89,'|
Spill [Outdoors) '5 95'.41;j645.i0191;4A 5 .10 i,'45,1.17, ^4 4i20,145. 5;1.i32,'45:l34 SiiJ

14.1 Nitric Oxide Vapor Release PS145a2 ,45;3 45z7i45d0'451l1, 45:I2j-45;I3-jM5I14, '45. 9,45.22f45.24i.45:26,i 45.28; Low
. is29g^.4~~5.3,4r 4d5.38,45.:40,45.41 lss8s6;45i5og,45.67i 519 11'I~1 i25.1201

5.i'27;645.i35,45.'i36;138j l
_ _ _ Ptv;i4;1v 44.: i4'.75,4it~i',"4t94iV.' i4:'4i ¼4~i' :44 2044:2 1,44.22;-44i23^24) |_____

34 Sbrdiivxdidd spilliorel~bto. PS'(45:88,'.45.1-40,45 1-41) 1 Ow

-c 6%(uor Utilities (Baseline) High
3 Spill of Nitric Acid (67%) outdoors UTD (40.17) Hih
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NON-PROPRIETARY INFORMATION

11111l,
Evaluation Scenarlo Evaluated Accident Sequence Number(s) Ie de

NumberLo
Consequence

1'1 Hydrogen Peroxide Spill [Outdoorsl UTD (40.41) Lowv
14.1: Nitric Oxide Vapor Release UTD.(40t18 40;2,40A4'40:49;'40.,50'40.52?'40.56) ILow

NOTE: Item Nurbers:'.40:1'&40.2,were7evaluated for.aseddfNT'41l1;in Bldg..333:Cooling;Tower solution',,No pdtential hedlth'cbnsequence, wert identified'at thM
'eo'n~l ab rauna auie ... X270o
W6Tif ePse'rrn(h

BRPF External Events
3 Spill of Nitric Acid (67%) [outdoors) XE(46.7) High
12 Sodium Hydroxide, Sodium Nitrate, XE(46.7) Low

Barium Nitrate Solution (Caustic)
Spill [Outdoors] . .

19.1 Norpar-12 spill XE(46.7) Low
21 Tributyl Phosphate (TBP) spill XE(46.7) Low

[outdoors Bulk Chemical Tank Farm]
22 Hydrogen Peroxide Spill [outdoors XE(46.7) Intermediate

Bulk Chemical Tank Fanlm ___ _

ISA Summary for I3PF, Rev. I Page 4.80 February.6 2004
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NON-PROPRIETARY INFORMATION

Table 4.6
Environmental Safety Chemical Assumptions for Scenario Development

Parameter Input Units Notes and Assumptions
Value

Conversion Constants
Weight of Water 8.34 lbs/gallon
Gallons/ft 3  7.48 gal/fl3

Temperature Or use a higher temperature value as appropriate (i.e.,
Max Bulk Chemical Temp 86 F 30.OC a reaction temperature of 900C).
Max. Outdoor Temp. 95 F 35.OC
Indoor Temp. (controlled env.) 70 F 21.IC

YInd
Outdoor Wind Speed 2.50 mph Consistent with I mn/s at 2 meters used by HP and 2.5
Height of Measurement (outdoor wind) 10.00 meters mph used by IS
Indoor Wind Speed 0.50 mph Consistent with 0.5 mph used by IS
Height of Measurement (indoor wind) meters *Not a factor when using the Vapor Model
Stability Class * Default value chosen by ALOHA Model

(. Used for' UtsiftsHi
Note: The Min. wind speed accepted by ALOHA is I rnas at 10 meters high

Distance to nearest Controlled Area Boundary (outside controlled)
From ivest side of Building 333 175 Ft \Vest to Protected Area Fence
From Main Stack #416 500 Ft Vest to Protected Area Fence
From Building 333 air exhaust stack #703 175 Ft West to Protected Area Fence
From Building 333 Hydrogen vent stack #704 175 ft West to Protected Area Fence
From Bulk Chemical Tank Farm 175 ft East to Protected Area Fence

Stack Inrormation
Air Exhaust Stack (#703)

Stack Temperature 78.0 F 25.6C Supporting documentation for Air Permit Application
Stack Height 58.25 ft 17.75m Supporting documentation for Air Permit Application
Stack Diameter 2.80 fIt 0.853m Supporting documentation for Air Permit Application
Stack Exit Velocity 1,824.00 ft/min 20.7mph Supporting documentation for Air Permit Application
Distance to Nearest Property Line 175.00 ft Stack is located at the West end of Building 333

ISA Summary ror BPF, Rev. I Page 4.81 E�bruaryfi�?O04
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NON-PROPRIETARY INFORMATION

Parameter Input Units Notes and Assumptions
_Value

Main Stack (#416)
StackTemperature 80 F 26.7C Supporting documentation for Air Permit Application
Stack Height 108 ft 33m Supporting documentation for Air Permit Application
Stack Diameter 5 ft 1.5m Supporting documentation for Air Permit Application
Stack Exit Velocity 2,850.00 ftlmin 32.4mph Supporting documentation for Air Permit Application
Distance to Nearest Property Line 500 ft

Hydrogen Vent (#704)
Stack Temperature 65.0 F 18.3C Supporting documentation for Air Permit Application
Stack Height 46.5 ft 14.2m Supporting documentation for Air Permit Application
Stack Diameter 1.14 ft 0.35m Supporting documentation for Air Permit Application
Stack Exit Velocity 1,974.00 ft/.min 22.4mph Supporting documentation for Air Permit Application
Distance to Nearest Property Line 175 ft Assume stack is located at the West end of Building

333

Bldg. -stimated Volume e-mail from G.G. Pashal 4/29/02
Downblending 981.00 fR
Dissolution 3,181.00 ft2
Solvent Extracton 4,477.00 ft2  A spill in the solvent extraction area will spread into

the dissolution area, thus providing a total
containment area of 3,181 ft2 + 4,477ft2 - 7,658 ft2.

Nitric Acid Vapor Pressure Table Derived by K.D. Thompson, dated 5129102 from
published data in Perry's Chemical Engineering
Handbook

Mlaterial Safety Data Sheets Nitric Acid, Trybutyl Phosphate (TBP), Ammonia,
Sodium Hydroxide, Sodium Nitrate, Barium Nitrate,
Sodium Carbonate, Hydrogen Peroxide, Norpar-12,
and Uranyl Nitrate

ISA summazy for 13PF, Rev. 1 Page 4-82 Februa�6,�2OO4
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NON-PROPRIETARY INFORMATION

Parameter Input Units Notes and Assumptions
Value

Exposure Guidelines
ERPG Emergency Response Planning Guidelines (ERPG),

published by the American Industrial Hygiene
Association (AIHA) as estimates of concentration
ranges above which acute exposure would be
expected to lead to adverse health effects (ERPG-t
&ERPO-2). ERPG-t & ERPG-2 action levels are
applicable to persons outside the control area

._ _ .boundary.

TEEL Temporary Emergency Exposure Limits (TEELs),
published by the DOE Emergency Management
Advisory Committee's Subcommittee on
Consequence Assessment and Protective Action
(SCAPA). TEEL-I and TEEL-2 are action limits
applicable to persons outside the control area
boundary when ERPG values are not defined.

ALOHA Model Area Location of Hazardous Atmospheres, Version
5.2.3

Spill Duration One hour spill duration is used by ALOHA. This one
hour spill duration is assumed to correspond to the
ERPG limits for one hour exposure.

Puddle Calculations Models evaporation from a puddle formed on the
ground and that is not changing in area. Models
100% pure chemical.

Default LOC ERPG-1
TLV-TWA ERPG-2
IDLH ERPG-2

Direct Calculations Model uses the Gaussian dispersion model to estimate
plume concentration when the source strength is
known or estimated. It allows for estimation of
chemicals that are less than 100% concentration.

Vapor Model Estimating Releases & Waste Treatment Efficiencies
for the Toxic Chemical Release Inventory Form, EPA
560 4.88-002, 12/87
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NON-PROPRIETARY INFORMATION

Parameter Input Units Notes -and Assumptions
I| Value_ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Spill Cnlculatlons
Volume of Spill, ft'(Area of Spill, fl)(Spill Depth, It)
Volume ofspill, galrea of Spill, fl)(Depth of Spill, fi) (7.48 gal/fW)
H e ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ t__ _

ISA Summary [or I3PF, Rev. I' Page 4-84 Feb ty6;.2OO�
ISA Summary for BPF, Rev. lo Page 4-84 17e;r~fyf,aQCy;O20



NON-PROPRIETARY INFORMATION

4.2.5.2 Environmental Radiological Safety Consequencc Analysis

This section describes how the environmental-radiological safety consequence
evaluations were performed in determining potential public exposure from the
BPF process.

Generic Assumptions, Input Parameters, & Calculations

The environmental-radiological consequence assessments evaluated the scenarios
against four of the criteria listed in 10 CFR 70.61 that define intermediate and
high consequences. The first two criteria (paragraph (b)(2) and paragraph (c)(2)
criteria) involve the TEDE to an individual outside the controlled area boundary,
where a high consequence event has a TEDE 2 25 rem and an intermediate
consequence event has a TEDE that is 2 5 rem and < 25 rem. The jii criteria
(paragraph (c)(3)) involves a 24-hour averaged release of radioactive material
outside the restricted area in concentrations exceeding 5,000 times the values of
Table 2 of Appendix B to 10 CFR 20, which is also referred to as the Appendix B
criteria in this document. Exceeding the Appendix B criteria results in an
intermediate consequence level. The roid'"A criteria (paragraph(b)(3)) involves a
soluble uranium intake of > 30 mg for an individual outside the controlled area
boundary resulting in a high consequence.

Each environmcntal-radiological scenario was evaluated against the multiple
criteria, and in some cases, multiple pathways, to determine a single
comprehensive consequence level for the scenario. The highest consequence
level associated with the multiple evaluation criteria was chosen as the bounding
consequence level for a scenario. When multiple pathways existed, the TEDEs
and the soluble uranium intakes were summed for all pathways and compared to
the evaluation criteria, even though the locations of the maximally exposed offsite
receptors may have been dramatically different. When the sums of these
parameters do not result in an intermediate or high consequence level, the
scenario is conservatively determined to have a low consequence level. When the
sum of either the TEDE or the soluble uranium intake parameters is the sole
criteria that indicates that the consequence level is intermediate or high, the
individual pathways would have needed to be evaluated more closely. There
were no scenarios for the BPF that required a closer evaluation. The highest
environmental-radiological consequence levels were only intermediate, and the
Appendix B criteria for the liquid migrating offsite was always the initial trigger
for the intermediate consequences.

There were four common scenarios for the BPF that generic consequence
evaluation spreadsheets were created for. In each of these generic spreadsheets,
there are numerous input parameters that can be specified to evaluate a specific or
generic consequence scenario. The four common consequence scenarios
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included: indoor radioactive liquid spills, outdoor radioactive liquid spills,
radioactive material dispersions, and unmitigated gaseous effluent releases.

Typically, the generic scenarios were used to establish bounding calculations for a
type of consequence scenario. Types of consequence scenarios were usually
based on parameters such as material type, chemical form, and physical state.
When bounding calculations were used for the consequence evaluations, the
bounding scenarios were not specific to a consequence scenario listed in the PHA
tables. Each of the items in the PHA tables with a potential radiological
consequence was then grouped under the appropriate bounding scenario
evaluation. The grouping was based on the worst case consequence listed for a
given item in the PHA tables.

Generic air dispersion calculations were performed for a number of airborne
release scenarios. Two atmospheric dispersion computer models were used for
these evaluations, HotSpot Version 8.03 and CAP88-PC Version 2.0. The
HotSpot computer model was used for release scenarios with a duration of 24
hours or less. When release durations exceed 24 hours, the HotSpot manual
suggests using other models for long-term durations, such as the CAP88-PC
computer model. As a result of this recommendation, the CAP88-PC model was
used in conjunction with an adjustment factor for release scenarios with a duration
greater than 24 hours and less than 1 year. Using CAP88-PC in conjunction with
an adjustment factor is consistent with NFS procedures for estimating offsite
doses. NFS routinely uses an adjustment factor with CAP88-PC to estimate doses
for release periods that are less than 1 year in duration (e.g., quarterly dose
assessments, semiannual dose assessments).

Calculations were performed for the following atmospheric dispersion scenarios:
1) releases from the 703 Stack, 2) releases from the BPF roof, 3) ground level
point source releases near the BPF, and 4) releases from outdoor area sources near
the BPF. All of these calculations were performed for 1 Ci quantities of a given
radionuclide to establish a unit dose conversion factor for a specific radionuclide
and a specific atmospheric dispersion scenario. These calculations also
determined the atmospheric dispersion factors, which are mostly dependent on the
physical form of the radionuclide.

All radionuclide concentrations were obtained from the document titled ISA
Source Term Data and Radioactive Effluent Estimates for the TVA Project (NFS,
2002), with the exception of the radionuclide ratios for the raffinate sources. The
radionuclide concentrations for the raffinate sources were recalculated for
different uranium concentrations, and the new calculations have been included in
consequence evaluations for the Solvent Extraction Process.

Doses were calculated for the radionuclides that accounted for at least 90% of the
total dose associated with an airborne or liquid release. The major dose
contributing radionuclides were determined from the release estimates provided in
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the document titled ISA Source Term Data and Radioactive Effluent Estinzatesfor
the TI'A Project (NFS, 2002). The doses associated with Pathway 3 for the
radioactive liquid spills were typically calculated for all radionuclides involved,
because each potential radionuclide's impact on the sum-of-fractions (SOF)
calculation was not known prior to the SOF calculation.

The inhalation rate used for dose calculations was 2.OE+04 ml/min, which was
obtained from 10 CFR 20, Appendix B. A radionuclide's most conservative
solubility class was used for the dose calculations. However, the most appropriate
solubility class for a uranium compound wvas used for the soluble uranium intake
calculations. Scenarios where a mixture of uranium compounds wvas present, the
worst case solubility class was typically used, unless one compound dominated
the mixture. Table 4-7 provides a summary of the uranium compounds included
in these evaluations and their corresponding solubility classes.

Table 4-7
Summary of Uranium Compounds

_ NaChemical Solubility
C Formula Class

uranium metal Y
uranium dioxide U02  W
uranium trioxide U0 3  D
uranium oxide U308  W
uranyl nitrate U02(NO3)2 D
uraniumnaluminum UAI Y
sodium diurante Na2U207 Y

Indoor Radioactive Liquid Spill Scenarios

There are three major pathways that contribute to the performance criteria for
large spill scenarios. Pathway 1 is an inhalation pathway that involves the spilled
radioactive liquid inside Building Iwhich becomes airborne and is released
outside the controlled area. Pathway I includes the initial suspension from the
spill event and any subsequent suspension from the resulting contamination,
which may occur until the building is decontaminated. Pathway 2 is another
inhalation pathway that involves the spilled radioactive liquid that manages to
migrate outside the building. Pathway 2 only accounts for the subsequent
suspension from the resulting outdoor contamination, which may occur until the
area is decontaminated. Pathway 3 is an ingestion pathway that involves the
spilled radioactive liquid that migrates outside the controlled area boundary and
into a surface water stream. Pathway 3 determines the consequence level for the
Appendix B criteria at the restricted area boundary, where as, the consequence
levels for the offsite TEDE and soluble uranium intake criteria are determined at
the nearest point of water usage.
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The properties of water (density, viscosity) wvere generically used for all non-
radioactive liquids involved in a spill, because the non-radioactive liquids were
either water or mostly consisted of water.

Overfills of a radioactive source term with a non-radioactive liquid were limited
to 5fillons (18,913 L). This overfill i c jivalent to a 13.9-hour overfill at 6
gal/min for a 'A-in diameter liquid line. A allon overfill was determined to
be bounding by the licensing specialist, for a scenario that does not require any
human intervention to end the event.

The BPF was divided into four areas for the liquid spill evaluations: the lowv;
enriched uranium (LEU) area, the main building area, the chimney area, and the
solvent extraction (SX) area; Spill scenarios that could occur in either the main
building area or the chimney area used the sum of the squ 6ti jR'_fqfiqe-EU

Zi!i" iiibui Id i 4g _xa`r-ea,:an-.th e';chini ae:frtlecnqunce-evaiuatlons.
lH ̀ sce~naitii~~l 691b,.te§X rea, a eaZheumolsq~uabbeiootge

osequene evlaions.

The maximum spill heights were limited to 5 m (16.4 fl) to be consistent with the
Health Physics consequence evaluations. The event duration for the indoor
portion of a spill was limited to 24 hours after the event is stopped. A 24-hour
decontamination period was deemed reasonable because of the incentives to get
the facility back on line. Decontamination in this section means decontaminating
the spill area to a point where it can no longer contribute to doses and/or exposure
outside the controlled area boundary. The event duration for any outdoor portion
of a spill was limited to 90 days. A period of 90 days was used because outdoor
spills typically require much more time to decontaminate and decontamination
should be able to be completed within 90 days.

Indoor spills utilized a combination of two airborne release fractions (ARFs), to
account for the two release mechanisms. Airborne releases from an indoor spill
can be generated from two mechanisms, the initial spill and the subsequent
suspension until decontamination.

A runoff coefficient wvas used to estimate how much of an outdoor liquid spill
could run into the stormwater system and offsite. The U.S. Environmental
Protection Agency's publication titled Toxic Chemical Release Inventory
Reporting Forms and Instructions (EPA, 2001) was used as the reference for the
runoff coefficients. The areas immediately outside of the BPF and downstream of
the building are mostly asphalt, roughly surfaced concrete, and crushed stone.
The average runoff coefficient for asphaltic terrain, 0.825, was used for these
evaluations, because it was representative of the most typical terrain a spill would
flow over.
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Liquid spills that occur at or near the BPF will eventually runoff into NFS'
stormwater drainage system. The stormwater for the NFS site drains into Banner
Spring Branch (BSB), where any stormwater or spill would be diluted by the BSB
flow prior to leaving the Controlled Area.

Liquid spills that are large enough to reach NFS' stormwater drainage system can
travel offsite by draining into BSB, then into Martin Creek-, then into North Indian
Creek, and into the Nolichucky River. The Nolichucky River's flow rate was
used for calculating the potential radionuclide concentrations in the Nolichucky
River for Pathway 3, and the subsequent doses and soluble uranium intakes.

Pathway 3 uses an ingestion rate to calculate doses and intakes. The ingestion
rate used for the radioactive liquid spill scenarios was 2.0 L/day, which is
equivalent to the ingestion rate of 7.3E+05 mi/yr provided in 10 CFR 20,
Appendix B. This pathway also uses the values in 10 CFR 20, Appendix B, Table
2, Column 2 to estimate the potential doses for the ingestion intake pathway,
because these values are based on a 50 mremlyr TEDE when ingested
continuously over the course of a year.

The screening model provided by NCRP Report 123 (NCRP, 1996a and NCRP,
1996b) was not used for these calculations because the NCRP model was not
designed to handle the transport and dispersion of a contaminant through multiple
tributaries. In addition, the NCRP model only uses the stream flow rate at the
point of discharge for its dilution calculations rather than the flow rate at the
nearest point of water usage, which even for a single stream scenario is very
conservative. As previously stated, the BPF's spill scenarios involve the transport
and dispersion of the contaminants through four waterways before reaching the
nearest point of water usage. The initial waterway that the contaminants would
enter has an insignificant flow rate compared to the subsequent waterways. In
these calculations, the potential spills were diluted with Nolichucky River's flow
rate instead of the flow rate from the first waterway the contaminants enter (i.e.,
Banner Spring Branch). It was assumed that complete mixing of the
contaminants with the Nolichucky River water occurs prior to reaching the
nearest point of water usage. This assumption was based on the fact that the
contaminants are initially discharged into a relatively small waterway that
progressively increases in size as each waterway drains into a larger watenvay.
The assumption was also based on the fact that these waterways have many
twists, bends, and obstructions that would also facilitate complete mixing.
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Table 4-8
Environmental Radiological Safety Consequence Analysis Summary
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________ radioaicbve 1iquld

(hitdo'or LE UN;Solutiob-Spill Nonfd LoW

6 QtdoorLE.URSolutioriSpill J (7;38) Inteiffdifie
. Sctenanrio.- 1Wvo 1ingO;1'(3I45l

7 idoWNKt; UN.Soliti6h'Spfi UDB (5.52, 5.54' 5,57,' 5,122, 5;126,5;128;-5.140,'5.143;5;144) Ltow
.S nrio lyin890 0L U14 E '6241 6.59,'& 6.626 . 6 ' 6.
gafi~iU' ' '-,~ 6i '0' b 8Y t1. fbt6eli1-66lo21;<6.'o ; 6 "C'I1`0,i5'6 ''5:''17-'i6X'i~6'77,

- ~~~6.184, 6 1 86,61 87, 6il 61 89 6:9,613 ;9?i 1,6;2i2, &21,622i,6;2'25J
226, 6 227,'6 228:6.233, 6.2363(6237,!6.238,'6;24 -6

____ _____ 6'.266',' 6268,6272'6273)

.S _umr .o _PF Rev__. _ P .g _-9 _e * y. . _ 4
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I I High,
Evaliuation Scenario Evaluated Accident Sequence Number(s) | Intermediate or
Number Loaw

Consequence
8 JndooNat;UN SoldtibhWatW UND.(639,646M6.190) IOW

bic'rfilgiS~p ll'Seti' .Invo iD , .g
igd0W(',63g'-).3Ea X ' 'gl

i _ot an18,92•1 000(

Outddor.NhtfN:S6lutioij Spill I(oW
0. SC'nn.inovis 6,900. nif pp7 E 7...

.1 0 iiutd6;hELNSlp* l UNS_.(7_._1.7.

ahr t tltRfiaj

l 1 EndolHE UN: SolUtiohi Spill U D B (5:3,z 5.i5;%.513,51 53 4,:,-5.4 4 5:4 6;1S:4 7,511'46,- 5'141 I7o

12 ldoroHE UNSoluti6n¶Wat&r 5.

~ti8,dEL su,000 iH eno a

UND(6' Vol; 6.3 x6.5';6 6,' 6'8S' '

t145i&k^5 oitSC~ -,- -, - .79&8O

'16 e !tn-(ND(6.281) SoW
Scenarto;*'liui '' '' 'l'
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Hligh,

Evaluation Scenario Evaluated Accident Sequence Number(s) Intermediate or

Number Low
Consequence

SeeNote6 8 E 11 SohdtiorinSilltS-nad6 hat 1" (7_'2 7s35, 51) _ LIMW
- . U W& B -iivdivin-g

, (89 5iL(S000'9g~a)'L-t:N '

Notes:
n~i~lo'sionaro scr.f~ts ese iteis have been'deem'ed not credible.by.the-usd jir'tectiioinco-nsequencee eand tsh'esmi

Hiechanisms-Were notpcluded'm the scenano evaluat .n bybtnf protect onossequence ution a is iheres e no
mdiiden mi t rcoe a equenco m -ma-

r fib r mifeerdnfor-cn o ah occur _gD5te.7s45,t$caus p item result of bt awI

7.4!snse u~g~enao' an,§ tgersn Se. -o'aes'nro o ahS

Liquid Discards

T ditddrSX'C6hdienatfeSolutiid ND;(26.1 :26;2,i26:4!,26.,12,:!26.26!,26,27!26 31,,26,32F.26'37 , .'26; 31

S t'i.76gi§ .. ,'~;O .'nena* .x .~____

2 0U°dWSX''C SfidtDi§At&Sblftiq UD (26.21; 26.23J26.24;-2642), LoW

ll~ ~ S ill-; 6;.F....a - dj

3 Otdbriistic:DiciSutio CD (27;127.27.42712,2717 2719;27227.29,t27;3It27.32; 27,:37:27;39;27.4,i , LoW.

Spiril;Seenario':;ivolvlng•~:660,0!! 27 ,,+ 7.'i748~22i;9)

4 Oiitddor7Ca,3,;gtl. DiusticdSbuiocli CLo

4 D (2721; 27;24" 27.26' 27A2) W

lquid.
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I -High,
Evaluation Scenario Evaluated Accident Sequence Number(s) Intermediate or
Number I Low

____ ____ ___ ____ ____ ___ ___ 1 I C onsequence

Ventilation System I
12Un4iiit1gat14d G41 48W4Ef2iu4nt J 2 2 LoW

2 iUifi iated GhMEb u dfit 5 4V(44.3444.22) WLrW~ ~~~~~~I . Saiio f cnn. sclte ...... ,._ ..

rrfdio-Scrub~t.Solftion Spill PS(45'~17,"45!19,t45.21~,45.25,-'45.33, .45!64, '45.70,'-~45,75S,w4.78;',45.79;-45S.80'i,45.81I Lo W
.. _ B5 '.8 -,'45 845,;45 t4Sio87, 45;8.45 ._

vd1136gftofcgbe.slui g5.i2,*-iS i3"4.Kbi~_l

4, ddoi ScrubeSo6utioii Water PS(45'S,;45h' 4521i: ,45il3,5.60:45;66;Ms4i0I) Cdiv

qvefil:•;i 8l9'(Sp001ano ffori7'

IhfddoP.OGrC606fa~tio!I'SOIi P.V(44fl14J 4Lb1

_____________ _____________________________________Utilities___________
Cooligng'atcSupiyE4lloPff T

..____ ____________________________006 iPs2;4OsS64.7 ' ...

2 Nitrogen'SOpply~all'Olcedano! UTD(40.9i.40.12,-40d16) LoWi
3 lly;Fi Off Scehri UTD(40.26,40.28-4032) LoW
. . _ sW e SiijplyFail Off JT4UT_4D 0 ,Lo5V

_____ _____ Scenanrio.
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4.2.6 External Event Conseguences

This section addresses potential BPF accidents initiated by natural phenomena or
other significant hazards external to BPF operations. Natural phenomena events
include consideration of earthquakes, tornadoes, wind and storm conditions,
floods, and lightning strikes. Other external hazards include consideration of
nearby transportation, business, or site initiators including: CSX Transportation
Railroad, Carolina Avenue vehicle traffic, airport traffic, Studsvik Processing
Facility, and Bulk Chemical Storage.

Earthuuake

otenial':-s-eismic'.~ctivityriait-,, R-e't';-'FS

eismbo ogy.;Duse'36. moe.v='osimitbtliy'a-p eme rf-ti'nt
BCea1999,tcode reguirErehes,-W -ithquie s not

_ S
___ %f Thendprt!

NVinds and Storms

s design Ao xequrementand sdesTnding RQFS -and
n~nagernn imeasuwres- a ~sigso 1reno as li tcncm P
114.ii0 -.- I __ertons'

Tornadoes

ne-.potentl nsk -of1tornadoivityltat-theNF sleltarse;In~clo;.
to~i -rpnDeo*-~ C~currentcesiof-t r os:zecoi~.Cbuifiy-area

Lightning

jiin accordance with the
Lightning Protection Code (NFPA 780) ,djtherefore, lightning strikes would not
be a significant concern for BPF operations. ecr ediPident
sc e ft a-no 6s,,ha'~gE annere ao co~nse~quence.vnasaesultoa

Flood

_________ _____tSiIThirq__ a 100-year
flood would not have significant consequences for BPF operations.

ISA Summary for BPF, Rev. g.Page 4-100 Foebrary 6;,2004
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CSX Transportation Railroad Yard

I I N CSX Transportation railroad yard S

AhisjponConsidering the low speed of the trains
inthe yard-the significant distance froi the BPF

inththeSXEdio' 'ieits'ncd endt .recor'd ximi~:le a; r vi 'dn.NFSJ the CSX
Transportation Mil is not considered to be a significant concern for BPF
operations.

Carolina Avenue

iti Carolina Avenue runs parallel to the
east property boundary of the NFS SiteS 6f;2thi§
e ide nggh distance oihiki-Icantolle a a.,, FsPier,

D hi le tjife on Carolina Avenuesignificant conce
operations.

Local and Regional Airports

ntii -ihtri* Ci ies Regional Airport Wd'rotire

D these airportsJ are not a
iincem~for BPF operations.

Studsvik Processin2 Facilith

ie, Studsvik Processing Facility (SPF) are
sddgesse'.d'~~~~ L-~~onl,.t~'iepo~!

eU of its o source term, E ii nePB
constitutes a low hazard facility _ re',-.4itas-not-ensa"e _gnif

no_.fBPF-peraticiris!

Bulk Chemical Storane

NFS bulk chemical storage supplies are listed in Table 2-1 of Section 2.
BpSeireeaedisbeprofe t d i.

i G E_____0t__'__ith
uT . -.... ,.....p.~ ,^.ns4s ~ ec ifi . -,,._

;. 8,- . ow i'ididoe
,~~~~~~~~~ ~~~~ S~rj.<*v | i2 .4 s.>t;4 ".e't-.' itai n ;-i.n>~. t:pprSxirnd atbacku f s*the

ISA Summary for BPF, Rcv. P. Page 4-101
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irbl.>fso drtolhcprsns-'ait.et.aabum'tinjury..exposure
bpeople'who'myb&&de'tu~axi.Bno.*t An'le.ae rtclelzm.^D~Xt

_f~~posureproeryprmagesstanperoins:

GThisrsenucton povies jstfiatiron or determinving that Intevrmediate avntd Hig

asf requ'pored by 10 FR 70.61.Foi'reach unistigated interediate orhgh

conrol are def~aoined to ensue tha nthe lkeiood ofthae posulaed evofent i ey

lo(nikel setor hroighly junikely).o The dethodolongy fort determeinigtate cvntsig

documentedin thor ivhlyngikely tabls. tho g f

Adiinlrs asessmntmethdlg for critical.-aa itysaeysnriss

documentedin tefloing tables.-s e'V~ff

ISA Summary for 13PF, Rev. ji Page 4.102 ��bp�:2U9�
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Table 4-9
Criticality Safety Risk Index Table

- _ _ - Likelihood .
Accident Sequence Initlating Events/ IROFS Index T Likelihood Conseq. Risk

Enabling Events Ei ff veTiive MR Uncontrolled/ Category Category Index
-___ _ _-__ -tU i Th'd& Controlled _ _

U.METAL DISSOLUTION

4.1.14.1 Con=lner=pacing tipt=yitli BPF-4otBPF-5 U3ncjT-3 Unc"2 3 6
Container spacing upset with storage storageiracid C 21
racks with One operator Itandling reerROFS as A~rppr7at Con -I 3

Portable Containers 1c`i6r forduhli6oi 9"._

________ C-2)

4.1.1.4.2 ContailitrSpicing tibsetvitH BP.7 JUnd.Td.',3 Unc"2 3 6
Container spacing upset with storage storage:ract , Cn1
racks with One Operator Handling i-b;,BPF Con - I 3

Portable Containers l.i M2

4.1.1 A.3 Contaihet spacing upset withi BPF-S Unc5T Unc - 1 3 3
Container spacing upset with storage Storage rack 3.
racks with Two or More Operators lee lROFS 0AW rte ;;i t. Con - I 3

Handling Portable Containers o.cidit'frduraidh1 - .

EE-i _ _ _ __ _ _ _

4.1.1.4.4 Container spicing upset witi BPE-7 Unc.T.S Unc- 1 3 3
Container spacing upset with storage 'org0erack-. ,23
racks with Two or More Operators ( 3 *bpf7 Con - I 3 3

Handling Portable Containers IE lr.911

,M limie excedee,
' ttikf - - 1

4.1.2 Overldaded Container-l 0 kg BPF-7 UncT--2 Unc-3 3 9
Too much material in containers placed bv~efimitti R.i)

on storage rack D ConT--6 Con - I 3 3

ISA Summary For BPF, Rev.! Page 4.103 Febuaryfi;.2004
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| Likelihood
Accident Sequence InItiatIng Events/ IROFS Index T Likelihood Conseq. Risk

Enabling Events tR fe`t ii . Uncontrolled! Category Category Index
______ ____ 1oitilon flde_ Controlled

4.1.5.4.1 C6ntAifei HIX Exceeded 13PF,4-ot BPI',S Unc T .2 Unc -3 3 9
Too much moderator Is present in tE.-I (.2)

containers on a rack Con T-.6 Con - I 3 3
and spacing upset 4.1.1

4.1.5.4.2 CohtainerlH/XExceeded BPF,6 Unc.T.-l Unc-3 3 9
Too much moderator is present in iE;I- ( 2)

containers on a rack __ .n Con - I 3 3
and spacing upset 4.1.1 QPF4O? BpIg

4.1.7.4.1 SNM.Solution Spiliflealk BPF.I' UncT--I Unc-3 3 9
SNM Solution SpilILeak and Collection t.2)

in Unfavorable geometry container Con T -S Con - I 3 3

4.1.7.4.2 SNM Sdlftion Overt B PF, Unc.tT Unc - 3 3 9
SNM Solution Over- f1o0' t)

flow and Collection in Unfavorable >lj? o Con - 1 3 3
geometry container f-il

4.1.7.4.3 Leatcfim process solution lind | UM8,7(P) VqUj'.w3.n , 3 6
Solution Line Leaks Into Voids In (-2)

Building WDalIs 7iTF 3 i

4.1.8 Mbotiebackflow forced BUMs8(p) UncT--2 Unc"3 3 9
SNM Backflow into chemical supply EsIf -4)

lines Con T- *8 Con - I 3 3

41l.9:4.t SNM solutlon'ii BUM IO(PJ UncT--1 Unc3 3 9
, _ EXCLbS:Ai8 ConT"-9 Con - 1 3 3

._~ j_

ISA Summary for DPF, Rev. y Page 4-104 Fibnuu� 6�.20U4
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LCkelihood I
AccidentSequence Initiating Events/ IROFS IndexoT Likelihood Conseq. Risk

Enabling Events J ffeectvenesi'~s Uncontrolled/ Category Category Tndex
_f , ' e,~ k hrket['nd; Controlled _ __

IS4!19,2 SNMsolulibi in'ENCLOS: BUM-6(P) 9.
5 S 4lu-i-4NCLQ8UM31( 31318Uc1Jt U;3 3 9

4.1.10 L'bs1,bf sijply.Pressure BUM;8(P,) UncT--2 Unc-3 3 9
SNM B3ack1ow into nitrogen supply E3(4)

ConT-*8 Con - I 3 3
M6oti-e.bacfilow forcc EEr I SPTV-A

4.1.14 Ioss f spply'pretturd BUM;13(PJ !Qndfrl-2 Unc -3 3 9
SNM Backilow into cooling supply ConI -(.3j

__ __ _ __ _ __ _ Con -"I 3 3

4.1.15 ro6t6mtYU.:UIn!FRCOVY BUM*14(A) UncT--2 Unc-3 3 9
FRNCOV-3A011.3B01 Mass Limit 3AOf/-3Bbl- - 2

Exceeded BUIA2) . Con T-.6 Con- I 3 3

10-2

4.1.17 Exce'dcontanler.limit in | BPF-6 Unc T -- 2 Unc -3 3 9
ENCLOS-3A1 81-3BI8 Container Limit INC0fOS:A1 8k3ni 8 (.2)

Exceeded in Enclosure (BUii{ 3) Con T-.6 Con - I 3 3

4.1.19 Too much U if DlSOLV- IBUM-14(A) UncT--2 Unc-3 3 9
DlSOLV-3A05i.3B05 Mass Limit 3A&5S3A2 6f DISOl;Vi (2)

Exceeded 3B1Q0lfl (BfUtM-2) Con T-D6 Con - 1 3 3
(-2) gylj

-- ;2)-
4.1.20 .VAlVBA-3A08A:3B08A railt BUM'I UncTD-I Unc -3 3 9

Undissolved Uranium Transferred to '61 i'd
Column3C01-3C03 IE!f ConT--6 Con- 1 3 3

4.1.21 Motive backflowforcd BUM.8(PJ UncT -2 Unc-3 3 9
SNM Backflow into Dl Water system IElt

ConT--8 Con -1 3 3
Lossuourt sl =pT.r &2

ISA ummay fr BP, Rv. J Pag 4-05 Fbn'rS'62O0
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Likelihood
Accident Sequence Initlating Events/ IROFS Index T Likelihood Conseq. Risk

Enabling Events Eftjivenesio Uncontrolled/ Category Category Index
___A______n_ _ ' trotecfi Idd Controlled |

4.1.22.4.1 SN solution lak-in erclcostd BUM.17(P.) UncT'-2 Unc"3 3 9
Exceed Safe Solution Depth in !, (,f

ENCLOS-3C08 Con T-10 Con- I 3 3
'O~P~tole. fa iing to slopUthejea1m- M

_ EEk (w4)
1 _ 4.122.4 2 SNMtolattir IealinIencloiltr BUM.17(P) Unc-Ts,,3 Unc2 3 6

=.,ceed.Sa, de t n eph oi~ Bn _ i:t-T.
--- ~~ds g - .. .

4.1l22.4:3 SNM sluitidn leak in cnclosurd BUM;7(P) Unc T.1 " UJlc 3 3 9

EafieS idi6@perafmed - * iI~iii t -~o -t~i It.LS-Cd Bigout.,Porl .o ._. ; .
.pa~iafig56, . rM WJ-119Pj

42=24:4 NM-aiitiblceakif ctlbsdtrd BUM-7(P) U noT.-3, .Unt2, 3.
V d SWSU6 volue.ieiROFS ro2)

ENCLf C3C8 R-igout P&4 .. Wfduorad; i=on

rprator ngto lop~h leaI: -3)
__ _ _ __ _ _ __ _ _ __ _ _ _ EE9-1 .__ _ __ _ _

4.1.25 Exposure to a corrosive BUM.20(P) Unc T" 0 Unc "3 3 9
Dissolvert lEiO ' 4)

Furnace Wall Thickness is Reduced Con T-.6 Con - I 3 3

4.1.26.4.1 Contilner spacing upset with BPF.,5 Unc T.- -2 Unc-3 3 9
Container spacing upset with process p ss'quipmen (-2)

equipment with only one operator Hi..___ 2 4 Con - I 3 3
handling portable containers ge-e'fF .7aspr-opri-are

4:1;26:4:l;b Operator. hand carriesnmore BPF4-t Unc.T,-::-2 , Unc 3 3

hanitgaprtlcconaier rIO.Sa~ pppri~c

ISA Summazy for J3PF, Rev. 1 Page 4.106 Febhi�iy 6; �20O4
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Likelihood
Accident Sequence Initiating Events/ IROFS Index T Likelihood Conseq. Risk

Enabling Events El7'ct veneks'o: Uncontrolled/ Category Category Index
___________________________________ o6lictio'n tfidO C ontrolled _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

4.1.26.4.2 Conthnet!0cifig'tp~h WitH Containecr. sp'acin Unc T - 2 ufic~'3, 3
Container spacing upset with storage ~ 1rbceSi'equkipiiert 6fre(nitN~b -

racks with Twvo or More Operators bk6(? c-qti1fKii~r frfdii.2ii Con T-4 ME __ 3
Handling Portable Containers _____ 6rtb

W R I ..

4u1.2 ~fiPump seAl faibi BPF.20(A) UTj~Unc.m A.

Ao osp~py.PrssurEBc ~f

4,1.29__ Im tafi BPF-21(A) VnC~nT_,k vnct3. 3 9-

Losospp13P. plssura

ISA Summary Cor BPF, Rev. V Page 4-107 Fcbtuaxy6; 2004
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_ T_ Likelihood
Accident Sequence Initiating Events/ lROFS j Index T Likelihood Conseq. Risk

Enabling Events Effectiveness Uncontrolled/ Category Category Index
_ _ _ _ _ _ _ _ __ _ __ _o_ _n_ Controlled

URANIUM METAL SAMPLING AREA

Item BMS.39.1, Section 4.1.1, Too much Exceed container limit in BMS-I Unc T, -I Unc-3 3 9
U in ENCLOS-3E03 ENCLOS-3E03 .2

Frql - .1 Con T, - 9 Con - I 3 3
ENCLOS-3E03

Human error, trained operator -3
fails to observe can in

enclosure, adds additional can, Enabled Full
defeats spacer barrier and Reflection

enables full reflection. -3
Item BMS-39.1, Section 4.1.1, Too much Exceed container limit In BMS-I Unc T2 .-2 Unc 3 3 9
U In ENCLOS-3E03 ENCLOS-3E03 .2

See IROFS-BMS-IC or Dur2 - 0 Con T2 - -8 Con I 3 3
IROFS.BPF.3C as applicable'.

ENCLOS-3E03 Unc T, - -3 Unc 3
IROFS Failure, Trained .3
operatorobserves can in Dur 3 - -3 Con T3 - .11 Con I 3 3

enclosure, adds two additional
cans, removes spacer barrier Enabled Full

and enables full reflection Reflection
-3-

UAL DISSOLUTION __ =

Backflowl VdlVdFIlure of Rzsemount BPF-24 (P Unc T -3 Unc -2 3 6

- ConT--9 Con- I 3 3

Seteri .i

, tnO_ and corre*'i'a7

' For these sequences the initiating event is failure of one of the IROFS. Hence the frequency is assigned under the IROFS column.

ISA Summary lfor BPF, Rev. I. Page 4-108 Fe'''y,0'2004
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. Likelihood _
Accident Sequence Tnitlatlng Events/ IROFS Index T | Likelihood Conseq. Risk

Enabling Events Effewivineisso Uncontrolled/ Category Category Index
V !raofidto'nJndi'N Controled .,

Backflow-2 Pdm0.DiAphif'gm'WIca sBPF-24(P) Unc(Tm3 Unc-2 3 6

Pressure_______ -lwr ConT--9 Con- I 3
Sysleni 1BPF21 (A)

;idnorfiiasio
oe efow'v,an' correct sta

Backilow-3 Condeiser, demister;.pr~yalve BPF-24,(P) nn: 3 Unc-2 3 6

. >;i 2 Con - 1 3 3
ossfn.) Z;,,Eci BLI.AX I-.(A)'

- 0 Mvee C- t

Backflow-4 y cnif sterN BPF.24 (O) Unc T -- 3 Unc -2 3 6

ConT--9 Con I 3 3

prcsure'? s fDT

w; faitlosdtciM

Backflow-5 Valve;Ni.inecondenserj BPF:24 (P) Unc T- -2 Unc-3 3 9

E -,I/ ConT-n.8 Con - I 3 3

bvcrfv falistftaon
_ _ _ _ _ _ _ _ _ _ _ _ _ E E in4' . _ __ . _ __ __ __ __ _ _ _ _ ___ . - __

ISA Summary for BPF, RCV. I: Page 4-109 Febrtrnty 6r2004
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Likelihood
AccIdent Sequtnce Tnltltlng Evtnts/ IROF7S Index T Likelihood Conseq. Risk

Enabling Eventi J M tectiv-Ess o; Uncontrolled/ C2tegory C(7tegory Index

_ __ Si; Qdei Controlled _

Spill-I Co6ftng;Watet systeni:valveI BPF,-. Udc.Te !I Unc -3 3 9
C floc4mekr1 ________

cnenser, heaier, .Coon" l., Con - 1 3 3

R fpli,:,o R6aathifadllr-c

ppperatorial o cl

Spill2A rlve:dissolvej Mcio~ufj BP1F. Unc T- -I Unc 3 3 9

procss ti fne , ceblE
b uninuni fo*: er. Con T--S Con 1 3 3

61.ni, s;,odem;,stcr'al;e S

Spili-2B ValVe,.'dssolvfehcebt&05 BPF:I UncT--2 Unc-3 3 9
!po 6i' In,;;Een itnfugl !i'

c ConT--6 Con 1 3 3

.~o rincriin'vidinityoT.

Enclosure-i !Condensertubesfail BUA-3 (P) UncT-4 Unc- 1 3 3
L4

-ive li'l'Tin Con T--12 Con = I 3 3

toer'tfaills t~dC1eiRL

__ __ __ __ __ __ __ __ __ __ _ E B'- -I/
Enclosure-ZA See IROFS B VAS2 (A) Unc T -2 Unc -3 3 9

L2
,urF ConT-4 Con-I 3 3

Enclosure-2B See IROFS BUJA-6 Unc T= -2 Unc-3 3 9
.2

1Tk! ConT--4 Con - I 3 3

.... __ __ . - -.

ISA Summary for BrF, Rev.'.l Page 4-110 Febftriy,66; 200.4
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.. Likelihood
Accident Sequence Initiating Events/ IROFS Index T Likelihood Conseq. Risk

Enabling Events Eie1 ess-o f Uncontrolled/ Category Category Index
____otii; n-ind Q Controlled

Enclosure-3 Oerator. fails todcteduranf1 iii BPF:8 UncT--I Unc3 3 9
i eEal E6 ier firom'sh fpjni pp

16fonniihil Con T"-9 Con I 3 3

1113.
.2

CoolingWaterSupply.l DissolVer Coliumn Ovetld6*v BPF-24 (P) Unc T -2 Unc-3 3 9

cltofM(~iddeteci__ ConT-i-8 Con - I 3 3

rsure au ein-Wi~ingi.Wah

E. .___ _

Centrifuge-I Uranlimnsolids.exit thetrotor BUX.9 (P) Unc T - -I Unc 3 3 9

.geometryreg on o ir _ConT'-11 Con tI 3 3

Filter Enclosure-l Valveleazkocctifs spilling BUA412 (P) UncT--I Uncm'3 3 9
_raiu____ouio'I i A thc1 r er I

ncoueCon T- -9 Con 1 3 3

poeratifsto'dretcfa-
correct the''taive CAe.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . ..EIa s- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _,,_,_.. _

ISA Summary for BPF, Rev. 1; Page 4-111 Febhzayk6; 2004
ISA Summary fior BPF, Rev. 1: Page 4-1 11 Februtary.6J 2004



NON-PROPRIETARY INFORMATION

Likelihood
Accident Sequence Initiating Events/ IROFS Index T Likelihood Conseq. Risk

Enabiing Events Effectiveness ot Uncontrolled/ Category Category Index
55o itectloh' rInae Controlled I

HIGH SECURITY STORAGE AREA _

4,1,1.4.1 Container spacIng upsetvith RACKSBAS:8(P) UncT- .2 Unc 3 3 9
Container spacing upset wvith storage storagc'rackA 4

rcks BPFP-S ConT-.8 Con - I 3 3

4.1.1.4.2 Contatnet tpacing opset'with CARTSBAS.9() UncT--2 Unc-3 3 9
Container spacing upset with carts Eiar L4)

WiPt5 ConT"-8 Con - i 3 3

4.1.2 Oyerldaded Cohtalner.1iO.kg BPF-7 UncT--2 Unc-3 3 9
Too much material in containers placed ov'ei, IIIAn ti2f

on storage rack DMI Con T-6 Con - I 3 3

4A____ ;n'versized 6rwrong BAStI Uric1L'2 Unc-3 3 9
j;3 ''vcr5~..t ng--ofi-ff--.H Zonaige'r ts peal~glacc i~'Sfm t267 t-~'n he~2)

p1lce'd Aonthe"r AM .ui2M11 .. -1, Con - I 3 3

4o.1S _nAn oversizedor wrong BAS-2 UncyT;ML2 ,Unc3 3 9,
ovcrsizdotaineis placed on'the rn r2).

' 'FAti fia'ea 'on t&e ta'cks.A. 05

4.1.8 Rack holder wall thickness is UAS-3 Uhc T,,-O 2 Unc-3 3 9
Rack holder wall thickness is less than less than specified (t2S

specified Mt ir,35i I Con- 1 3 3
See IROFS as appropriate

._.,__ . _._.__ ._ _ _ .___. _

IS _um .y ro _PF Rev., _~ Pag 4.11 _e _ .:
ISA Summary for BPF, Rev. I!I Page 4-1 12 Februar 'fi-2004. .y_ P. ..- -.



NON-PROPRIETARY INFORMATION

Likelihood
Accident Sequence rnilltitng Events/ IROFS Tndex T Likelihood Conseq. Risk

Enabling Events Effeativehess ip Uncontrolled/ Category Category Index
_ troietlon:In~del Controlled ___

4,18.8 Rack holderwall thiclkiess i1 BAS:4 Unc:T ;2 Unc'w3, 3 9
..Riek7 lPe;tii isles it ;f (-2)

ited . ..i:o n= C Tu= ;i .

I3AS..3

4.19.4.1 Too many hand carried B. P.4 UncMT-2 Unc-3 3 9
Too many hand carried containers are containers are moved in an (-2)

moved in an aisle aisle ri., i -;7 . Con - 1 3 3

See IROFS as appropriate M

4;1h9.4:1: ,To~m~nyjhanddcarrie'd aPP,-S ,Unc.'T;."2 Unc. ,,3 3 9.

myclkz:i~i conlain'r'a e.<od~iin M '__. to~.

4.1.9.4.2 Too carts aremoved in an aisle BAS56 Und.Tfwd.2 Unc- 3 3 9
Too manycarts are moved in an aisle Tmi___ _3

See IROFS as appropriate urti2.7¶ MR ;= Con - 1 3 3

4:f1'9:4.2 Tboocpns~arrcmoved in an aisle BAS-7 Unc T'.=2 ,Unc,3
'roowmani05,R n;'edno~l antsl ,_____,,____ (.2) ____

See1RrFS opbiiat c Cnir kS

1BAS,6
(-M2

ISA Summary fbr BPF, Rev. 1 Page 4-113 Fcbmary.6;2OO�
ISAt Summary for BPF, Rev.3.1 Pag~e4-113 Tebmrut. 6;,.2004



NON-PROPRIETARY INFORMATION

Likellbood
Accident Sequence Initiating Events/ IROFS Index T Likelihood Conseq. Risk

Enabling Events Uffitivn~eis 7o Uncontrolled/ Category Category Index
lto'6iiidon;I;We2 Controlled

SOLVENT EXTRACTION

B33ckflow-l l vd Failure boRosemhount BPF-24(r)j UncT- -2 !Unc -3 3 9
Iva .. gmawfil. v

lE'Oi/l,. ConT--8 Con -I 3 3

f. M17 ,

Fvcrflow ;Aa corre'ctslf'at;io-
' EE>i1 ______

Backflow-2 i',tnp Diaphragm,leakS BPE.24,(p) UncT-.2 Unc-3 3 9
IE'O/_____

. Eos iilantu . Con T-.8 Con -I 3 3

-- "'''' E- fi - 'ro-

Backflow-3 Yalve.Failurd BPF.24 (P) Unc T- 0 Unc 3 3 9

ConT-.6 Con-I 3 3

Backflow-4 ,ave;Pump, Condenser,'t BPF-24,(P.) UncT--2 Unc - 3 3 9
,Ctiiumn.iuci o,.Faiui ' 3F2.()tn -- 2 Un '3

IC conT--8 Con - I 3 3

.. ntoirfaitbo detect

EE'- 'i .ii'__

13ackflow.5 rp,:VaiveContrdiier,-br BPF-24 (PJ UncT- 1 Unc - 3 3 9

l: ;i ConT'.-7 Con - I 3 3
aei'aiii o m BS-2-(eA)

_OT..dC adcorc si~2tuao ij

ISA Summary Car BPF, Rev. 1' Page 4-114 Pebniak�P6;:2O04
ISA Summary for BPF, Rcv. r' Page 4-1 14



NON-PROPRIETARY INFORMATION

. ., T.. - . I I

Accident Sequence Initiating Events/
Enabling Events

JROFS
E Fectiveness of
f ofk I0'etloi itnd a

Likelihood
Indes T

Uncontrolled/
Controlled

Likelihood
Category

Conseq.
Category

Risk
Index

_ _ _ _ . , .

-t MS

Spill-i BPF-I'
'.2

1i

UncT-I

Con T- -9

Unc - 3

Con- 1

3 9

3 3
'-'° ~C66'iller.Fa'Iiiur'e's'

lroiesClunirn OYC-rfliows

KujowkotCiii~os

ana coretsituMo

Spill-2A yaIve,,ColumifrBOttest line, BPpFI UncT-- Unc,3 3 9

liE' ___-__ ConT--5 Con- 1 3 3

Spill-2B yalye:.Column Piocess Line! BPF-t UncT--I Unc3 3 9

|1IB01 ConT--5 Con 3 3
Opertorffaiis.to detect spsi1

Drybox-l yValve.BA 2125 Fails BSX.3 (P) UncT-* Unc3- 3 9

. ____e__cves Con T- .9 Con - 1 3 3
EE. - O) DSXA (P)

Gpcr 6Hso detet
Fa~c f 0'--d c a t'id i-T6'

Drybox-2A See IROFS 13SX.S UncT"-2 Unc-3 3 9

bru'ii ConT--6 Con - I 3 3

,,,__ .'4_ __ __

ISA Summnry for BPF, Rev. i� Page 4-115 FebnI�y6,:2OO4
ISA Summnry for BPt, Rev. 1! Page4-115 Februftfly 6,2004



NON-PROPRIETARY INFORMATION

._ Likelihood
Accident Sequence Initiating Events/ IROFS Index T Likelihood Conseq. Risk

Enabling Events | Effe~civeness ot Uncontrolled/ Category Category Index
F__ _ _ _ _ _ _ rn-dex Controlled _

D^6,k2A- IROFS BSX-5 Unc T.!-4 Un i.i 3, 3.
i2

. ~~ConT .,;i3

ro 17ii 7'Co n ~-l
14

UySBSX-1(P)

Drybox12B See IROFS BSX;8.(P) Unc.T^,:- Unc,3, 3i. 1, 7o , n

CoolSngeBaterSystem-i RefuXXColimnOverflows BIPF24Q( UncT--2 Unc-3 3 ._ _ _ _ _ _ .4

Mraifatito detccj _. ConT-2.8 Con - 1 3 3
50yerflbW~d'c6_rrecit skia!idl B

BuildifgWalsj Prbdt sbhi1i6rlinekadas'id BSX-i0 (P) UncT.! 2 p 3_

R -2 C M 7 .6j onZ.J

DOWNBLENDING PROCESS AREA

4.1.1.1 aWle.lebk Ivel trahmitter BDB:9 Unc.T--I Unc -3 3 9
High Volume in the Staging Columns fai uir (:2).

IC-i Co nT.F; Con - f 3 3

l fa i I s aip -v i eri ly~ 3,o ruee
.Elf2s

ISA Summary [or BPF, Rev. I Page.4-l 16 Febnfl�ry*6, 2004
ISA Summar lior BPF, Rev. 1. Page.4-l 16 Februtry 6, ̀2004



NON-PROPRIETARY INFORMATION

Likelihood I
Accident Sequence Initiating Events/ IROFS Index T Likelihood Conseq. Risk

Enblilng Events fffe-tiven~ess Uncontrolled/ Cntegory C2tegory Index
___ __ ___ __ ___ __ ___i inde Controlled l

4.1.1.2 Densityr Wuiter.fallifre BDB I I UncT-"2 Unc- 3 3 9
High Conc. in the Staging Columns t1W10ltn~gii (.2J

ConT--6 Con-1 3 3

_ {-2f
4.1.13 Sampling errof BDB-I UncT,!-_'1 Unc - 3 3 9

High Enrichment in the Staging (-2) CnI3
Columns ___,_"79 Con- I 3 3

4.1.14 Levelcheckerror,'tankleak BDB:12 UncT--2 Unc-3 3 9
Too little Blendstock in Blend Tank _)

ConT-"-6 Con - I 3 3

4.1.1.5 Operator atemptato refill BDB.114 UncT-4 Unc- 1 3 3
Blend is Double Batched gt tgiq (j

IE"SI ConT.-8 Con - I 3 3

OprX o =al tocr' 'ln (.+2)

EE!? Z
4.1.1.6 Ptolongedievaporation BDB2 ,UnT3*. Unc -3 3 9

Evaporation in Blend Tank lE-, (:2)
Con 1 3 3

4.1.1.7A Operatoradds Oversize BDB-4 Unc.T.M=L Unc-3 3 9
Precipitation in Blend Tank o &z-

-'Antlb BIEdit r5u 7 n ; Con-I 3 3
geClEOF. as' applopiiat .e

4:ljI.7B_ Operator adds'Oversile BDB.S Unc.T:.-2 Unc3 3, 9
Iecipitlatii rhi'fIdn7 IA Bcnainf.'witfi Preci.plting t(2) .- -

(.lROFSas 6j'i; , .

-2) _

ISA Summary ror BPF, Rev.] Page 4.1 17 Fcbritaiy*6,2004
ISA Summary fior B3PF, Rev. 1. Page 4-1 17 Fclbtuat 6, 2004



NON-PROPRIETARY INFORMATION

Y -... Lkihd_.-~I I Likelihood
Accident Sequence Initiating Events/ TROFS Index T Likelihood Conseq. Risk

Enabling Events ffflcf ne|ss Uncontrolled/ Category Categoy Index
_ _ _r__otee~tiontn'i kiM Controlled

&lb 1i'd '. UMPADl4IiOlFhiso BDB-15 Unc.T^& Une_3 3

_ -JIB~-an'R(A4 ___

.9. .r 7 .

4.1.2.1 yalvefailurejInc plugged,' BPF-I VncJ.- *i Unc-3 3 9
Column overflow SWrafifafls' 16detect (2) C 3

jto . .F. Con - I 3 3

(-2)
4.1.2.2 Column orline failurd BPF-t UncT--I Uncw3 3 9

Column spill (Operator Intervention) (.2)
ConT-n-5 Con - I 3 3

4.12.3 Coluinfnorilinefailure tl3T-l UncTu-2 Unc-3 3 9
Column spill (Container in vicinity) . -. ('2

_________Con Tw *6 Con'" I 3 3
Potainer.In vicinift ".

4.1.3.1 yalve failurt BPF-24 UncT-.3 Unc-2 3 6
Backiflow to Dl water ff f 4)o

___________ onT'"-9 Con-I1 3 3
Pre'ssur'e Ls~ uDIrWa-tc? .r

m== s~t.2w)

Ope'rator faitdet'*

__ _.._____ ____ ____. _ _ . .... ' __._ _ _ _ _ _._ _ _ _ _ _____ __. _____

ISA Summary for I3PF, Rev. 1 Page 4.118 Fcbru�zy.6,t2O�
ISA Summary for BPF, Rev. I Page 4 118 f~eibriry§;,6,v004



NON-PROPRIETARY INFORMATION

_ _ ~LikelihoodT
Accident Sequence Initiating Eventsl IROFS Index T Likelihood Conseq. Risk

Enabling Events Eflecti rveness Uncontrolled/ Category Category Index
_ _ _ _ _ __t __ I f6 ,n t l .I n Controlled

4.13.2 yalve failure br Rothnfoudt BPW-24 UncT-3 Unc - 2 3 6
Backfilow to Nitrogen stm Failu're ()

ConT--9 Con - I 3 3

Prissure osbla fitrogen (02)

Ojitorfhis Weeto
ov ow-and coorrcd

4.1.4.1 ProlbngedajPdrAtion BDB-3 UneTyil Unc-3 3 9
Evaporation in Hold Tank ____t___

§37T. Con- I 3 3

4.1.4.2A Operadds OVe0tslz BDB;4 UncT;--2 Unc-3 3 9
Precipitation in Hold Tank nerwithPijbiot~ i)-,_

- e' fi(W1TH6ld Taiil Con- 1 3 3

41,4:2B Opefatoradds OQVrsite BDB-5 , Unc T2 Unc, 3 3,

B3DB-

____________ ____________LIOUID IVASTE DISCARD SYSTEIM_ _ _ _ __ _ _ _ _ =

Scenaio A Solution ftt>0.l0"gfl.2U 5u BW-2 UncT-4 Unc-3 3 9
Sequence 12 B;delvWcf-d tfc'db1utni1s (-2)

(i~1ConT--5 Con - 3 3

Scenario A >5O:grr'am .recsldua holdup BLW' Une T -- 2 Unc =3 3 9
Sequence 15 lii ti'olun (02 -

____ ConT--5 Con 1 3 3
1 -A2U_ _ _ _ _ _ _ _ _ ___S Ina l=t

ISA Summary Ibr BPF, Rev. i; Page 4-119 Febhtary�6; 2004
ISA Summary for BPF, Rev. 1:1 Page 4.119 FEbma'rY,6,' 2004



NON-PROPRIETARY INFORMATION

Lilkelihood
Accident Sequence tnlilting Events/ IROFS Index T Likelihood Conseq. Risk

Enabling Events Ef1ctiveeness or Uncontrolled/ Category Category Index
_________ Frti'i1n Controlled __

Scenario A >0Sgrat 1"U rdtidoallifolduhL BLW t UncT-3 Uncvw2 3
Sequence 16 Viini Jt_(2J

rltjl2J ConT--6 C ; 3 3

goluirorn att>0.10 _i~

Scenario A >50fgram 'U residhal holdup BLW-1 Unc T--2 Unc -3 3 9
Sequence 17 Ii'lii (-21

" E. J ConTm.6 Con - I 3 3

Scenario A ?S° granmj U retsiduai holdup BLWJt Unc T -3 Unc,- 2 3
Sequence 18 In M' (-2f

ConT--7 U 3 3

latU - .2

Scenario A '5Ogmhi U ftsidual holduo BLW-l UncT--2 Unc-3 3 9
Sequence 21 i Qtanl (-2)

tiE 23 ConT--7 Con - 1 3 3

(-1i

Scenadio A >50 grani,.,;U residdl lBWddp Jw UncT--3 Unc 2 3 6
Sequence 22 tn, i ( -I d2f

f ConT--S t8 3 3

r )Gi
&56eliv to Co tiinn

N~-(A)

ISA Summary Car BPF, Rev. I Page 4-120 Febwary�6;2OO4
ISA Summary for BPF, Rev. .1 Page 4-120 rebhla;y,q. 004



NON-PROPRIETARY INFORMATION

_ Likelihood
Accident Sequence InItlating Events/ IROFS Inder T Likelihood Conseq. Rlsk

Engbllng Events Effecti'veanesso Uncontrolled/ Category Category Index
___Fr__ _t__l__ iIlA r Controlled _____ _

Scenario A UM95a IffldTg UncT--2 Uncin339
Sequence 23 Un c te-2 Ue-

oE..2 tCon T w-8 Con - I 3 3

0')

Scenario A >50 grani fU residUal holduo BLW-t Unc T -3 ,UJrej2 32
Sequence 24 OtfJ~(2

BS;ll ConT-*9 __; E 1 3 3

tlra, ' .1 (- A)

Scenario) D. olutiowat>()Od0 gII4U UncT--I Unc-3 3 9
Seeneno B ilenn (12) Con T--5 Cone 1 3 3

_ _ _ _ .. 2 __ - - -

______________________PROCESS EXHAUST VENTILATION _____

4.1.1 (a) IHEPA filter fails open BP.V-: Unc T -2 Unc -3 3 9
HEPA Filter fails open Frq;l - -2 '12

ConT--6 Con - I 3 3

4.1.1 (b) llEPAfilterand'Differentlal BPV-2 UncT--2 Unc-3 3 9
HEPA Filter fails open Frqsur i2iConaTo.rCfnils32

- . - -_-Ff';''2 2 _ Con T--6 Con-I33

ISA Summary for BPF, Rev. V P3ge 4-12 1 Febrii�iy6�2Q9.4
ISA Summary for BPF, Rev. D, Page 4-121 Eebiu&y 0, .7004



NON-PROPRIETARY INFORMATION

- Likelihood _
Accident Sequence Initifilng Events/ IROFS Tndex T Likelihood Conseq. Risk

Enabling Events W??c'tiieness s Uncontrolled/ Category Category Tndex
______ i'kteWifindeV Controlled __ ___ _ _

4.11 (c) HEPA fifterand NDA Scar _p.V:l _ UncT.-2 Unc3 3 9
HEPA Filter fails open fail

ConT-.6 Con - I 3 3

tw2-
4.1.2.1 Misaligned Ductwork Valves BiVX-l UncT=-2 Unc-3 3 9

Loss of Ventilation to Enclosures with Frq;, - -2 ,2
misaligned ductwotk valves Con T-6 Con- I 3 3

ff-2

4:P.2:5. Blower Unit Failure BPV-1 UncT--2 Unc-3 3 9
LossF anfliIo'Enc R;s;h; Frqj1 "- 2 'i

,3iodJAItnkii ConT-.6 Con- I 3 3

4s;l2.9 Blocked Scrubber Flow BP.V-I UncT-3 Unc-2 3 6
os ,o ;Wr.hnclosuTEsw.ih Frnix " .3

BJ'6kea bF1o Con T--7 Con - I 3 3

4;13_ P___ Prce~ssC61dtumnOveifloW BP.V_. Unc.T.t2:; .Unc, 3. 3 ,
Uai7cumiiia *iniin mDtuclworld I;i : _ _

4.!.4 Uranium enters ductworkand BPV-2 yncTn._1 ,Unc-3, 3
if tl i6 n la ds;0 mu;tito~n Rcubr2

1.61U"'~91i *njbier'3 3

4.1;5 Uranifliftrenters ductwdrk and BPV,2 POX Unc-3 3 9
WfidffAc'"M bi6Ki; ell Whbiibe '

diTaiil . Con-I 3 3

4:1A6 IsolatloinVavIe Failuri BPV;2 UndT' .3 Unc2 3 6
Ina-dvricrn~t ffas , FrQ9j,; H4 a 3

> ; ,Cmi . 3 3

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ L2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _.____

IS umayfb PF e. ~Pae412 d~n~y62O
ISA Summary for BPF, Rev. � Page 4-t122 F0Vr4___ -0--2004q p,-__._



NON-PROPRIETARY INFORMATION

ra 6 ___
.

_ ilil WiNifuC re tWnfifisi. - riftigif c' Mit1giit.._
d .. tph) Wlr~ I| 4 i dr | 1 ! 0|g|

, _.m R. _ 1 i.._

.4 = 0

. I U-

_ _* gr _ _____ _

- - -X --i

IltOFS ,pn'40R'17AEf~fqHiiiii'Inm e'n-Q H~~t _ J. _,-22. M _D2 -4

jbi-2.i3_ . _ _

IUJMDI;7 C6huidmin3AII1Wffihll Wfigiiaf i I L2 I 2

or. e anica_

Mors SR~~xif) WB t

2UMDZ;39"

IROFS BUM-22 :j L U 2 33
MCC L -

rai u fe pa~~aiI~~U In~Idr2G 7
3Alj)3fl~lC "mriell

ISA Summaiy for BPF, Rev. U Page 4.123 Febr'a ai�6�2OO4
ISA Summary fior BPF; Rev. U Page 4-123 ,Feb rb r3,6,'s2 0 04
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ISA Summary for BPF, Rev. L Page 4.124 FelMImyfi; 2004
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ISA Summary for BPF, Rev. L Page 4-125 Febniary;6�2QO4
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ISA Summary for I3PF, Rev. 1. Page 4-126 F�J�ry6i 2004
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rol s (Dfni cit | I T, {Il tl~ I fisl

JROFS HV:7B0OIB'doduiot'hut . .Hran'error - . .9 .
.i~ .iiw .):E Sw~hiSH4b4 rliur

. 7B'iI1 -

IROFS V 0ltB'4d2iio h2_ 3

- -uH -c anire

ISMSmmrs o IPF ev Pge412 Fbjiry6i2O

IROFS VO 1Alfi BN-DRUM iso una:2o t

aafi.~ l;i'tn NOW

ISA Summary fior BPF, Rev. F Page 4-127 Febrifary 6,-2004
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fe Wijait In t? Cau'ei iH Weve'b tlii M.iii -tf ---

Iufi I I V i~wia RW1A r @ | ||

_ . _. . ~i i~iTr fsiirodmb :2n _ e " 8
I I I. 1U 1

Mechanical Q BUND1raifil"re A di & n'1sM C6ar 6

( dotU1t~do~b.
hgioeP,1A3eip

_ _ _ _ _ _ _ _ _ _- Sl-ev= =

UND:4~ dlI~i'b~i~ ?~~hax~z~~ L 3

ISA Summary for BPF, Rev. I� Page 4-128 Febnlaiy.6;*2004
ISA Summary for BPF, Rev. V! Page 4-128 Febnwary 6i,z2004
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ISA Summ�iry for DPF, Rev. j: Page 4-129 F�bmary6�2OO4
ISA Summary fior BPF, Rev. I; Page 4-129 Ftbruhry.622004



NON-PROPRIETARY INFORMATION

ISA Summny for BPF, Rev. 1! P3ge 4-130 �ebn�r�6, �9Q4
ISA Summary for BPF, Rev.: It Page 4-130 pFebrury,6, 2004



NON-PROPRIETARY INFORMATION

freig %Vhht Ir... CA W6 s3(teOie 1i Id i. .... s... Cause . .h* tAlLr / .o _ _
| Deh ' meritr~ewaivgs6}it~lfi j '

.54 fals

tV44:1
Wvem l ofd

61~amper..

Pbf'4V4;2 B

M°OFS BUNEO I H 1. !2 12

IROFS BUND-.1 .Ua ',2 .2 u t2 3_

M*0i6223 043 17n ine

Eiit 'Fred'CG lumn [SeUtititIieUTD'4O.17A.f6o.nilfrcacld 11ne6 IereiW'SXFC9;'lM5 _

OFS sxa'____ ________;2 e 72 | |2 3 ?
§XFC9> 2A2S:Giils 'ofFst srlfail~re lllure W 'hilljefu-niiia.'t,;en'not'3

___ ______ ___________ ______________ __

___ ___ _ m i~i _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ __ _ _ _ _

ISA Sumniaiy for BPF, Rev. .V Page 4-131 Februaiy62004
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4.4 MANAGEMENT MEASURES FOR IROFS

Management Measures are defined for credited IROFS to ensure they are
available and reliable to perform their required function when needed (10 CFR
70.62.d). The defined set of Management Measures for each IROFS will consist
of selected elements of the following management measure programs:

* Configuration Management
* Maintenance
* Training and Qualification
* Procedures
* Audits and Assessments
* Incidents and Investigations
VE~Records Management
* 'Ther Quality AssuranceE1 ts

The type of IROFS control (passive, active, Fenhace s ative or
administrative), along with the risk reduction level credited in the ISA, will
determine the level of management measures applied to each IROFS.

The o'ur types of IROFS controls, along with the management measures that
apply to them R je71-j

Not all of the listed management measures would be applied to each IROFS. The
management measures applied to a particular IROFS will be graded
commensurate with the level of risk reduction credited for that IROFS in the ISA.
High or Intermediate consequence events depend on IROFS to reduce the overall
risk to an acceptable level. High consequence events must be justified as highly
unlikely, and intermediate consequence events justified as unlikely, after
implementation of credited IROFS.

Tablc mT defines how management measures are applied in a graded approach
based on Risk Reduction levels credited in the ISA (Level A or B). IROFS
credited with a high level of risk reduction (Level A) will require a high level of
management measures to ensure a high level of reliability. IROFS credited with
an intermediate level (Level B) of risk reduction, or intermediate failure
likelihood, will require an intermediate level of management measures.
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5.0 ISA TEAM AND ISA METHOD

5.1 ISA TEAM

The ISA Team for BPF operations normally consists of 5-8 members (may
include more if necessary). The minimum team is defined r

2., to meet the requirements of 10 CFR 70.62. The team is
required to have an appointed Team Leader i : llyce rb

E' 1) criticality safety, 2) radiological safety, 3) fire
safety, 4) chemical process safety, 5) project engineering, n ieC and A)
environmental safety. Members have at least 1 year of experience in the safety
discipline represented. A single member may be knowledgeable in more than one
area, and therefore may be relied upon to provide analysis expertise in more than
one area. The Team consults with additional safety, operations, engineering and
maintenance personnel on an as-needed basis.

The ISA Team Leader is expected to be cognizant of the requirements for
Integrated Safety Analyses as prescribed in 10 CFR Part 70 as well as the
applicable NRC guidance in NURE G 0.jS d 0 i Reivie.t . Guidance is
also provided in NUREG-IS13, RU reG -_4LQI and the AIChE publication,
"Guidelines for Hazard Evaluation Procedures."

The ISA Team for the BPF consisted of the following personnel:

F91-.;.t,-.-, -. ' O. X l -I ; 7=_..*.Tigom s:aj8Ir4 Po tbHB7 P iofsszn Ls Conrol
* Joseph Chew, Industrial Safety Specialist, NFS
* Michael Corum, Nuclear Criticality Safety, NuclearSafety Associates (NSA)
* Allen Cure, Health Physicist, NFS
* Brian Faidley, Maintenance / Operations, NFS
* Scott Gizzie, Nuclear Criticality Safety, NFS
* Brian Gleckler, Health Physicist, NFS
* Joyce Griffith, Environmental Scientist, NFS
* Tim Heagle, Project Engineer, NFS
* David Hopson, ISA Team Leader, NFS (ISA Team Leader training, Process

Safety Institute, Knoxville, TN)
* Bryan Long, Project Engineer, NFS
* i n ,
* Robert Maurer, Nuclear Criticality Safety, NSA
* Chris Miller, Nuclear Criticality Safety, NFS
* Jimmy Napier, Environmental Scientist, NFS
* L. Randy Sanders, Team Leader, NFS (ISA Team Leader training by Process

Safety Institute, Knoxville, TN)
* Sonya Sanders, Health Physicist, f
* Sam Skiles, Nuclear Criticality Safety, NSA

ISA Summary for BPF, Rev. 11 Page 5.1 �e�l5riiary.6;2QO�
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* Brad Smythe, Project Engineer, NFS
* Gail Tapp, Industrial Safety Specialist, NFS

Table 5-1 ISA Team Members

ISA CRITICALITY IRADIOLOGICAL FIRE CHEMICAL PROJECT ENVIRONMENTAL
TEAM SAFETY SAFEUY SAFETY PROCESS ENGINEERING I SAFETY

LEADER SAFETY MAINTENANCE
L R. M. Corum A. Cure J. chew G. Tapp B. Faidley J. Napier

S. Maure SoR. Sanders UNiz | UBane T. Heagle D. Gleckitr
R MeurS r | L R Sanders ._ . B. Long B. Gecefith

D. R. C. Miller D 13. Smythe
Hopson S. Skilcs -

5.2 ISA METHOD

The ISA L e vi d ; . and is conducted
in basically five phases: 1. First, individual and specific hazards analyses are
performed to identify hazards and accident sequences. From the hazard analyses,
specific accident sequences are defined for consequence analysis. 2. Accident
consequences are determined for the defined accident sequences based on
unmitigated conditions for comparison with the 10 CFR 70.61 exposure criteria.
3. The third step is Risk Assessment, where each high or intermediate
consequence event is evaluated to determine if the active, passive, or
administrative controls proposed are adequate to make the postulated events
highly unlikely or unlikely. 4. Next, IROFS are identified which control all
accidents resulting in consequences of concerns to an acceptable risk. The IROFS
list is generated and evaluated for adequacy. 5. The final step involves
development of management measures for the identified IROFS to ensure they
will be available and reliable to perform their required function.

5.2.1 Process Hazards Analysis(es)

Identification of hazards and accident conditions that lead to undesirable
consequences is accomplished by conducting a Process Hazards Analysis (PHA).
A PHA is conducted on each process system with joint consideration of
radiological, criticality, fire, and chemical hazards using appropriate
methodologies as prescribed in "Guidelines for Hazards Evaluation Procedures",
(Reference 1). A qualified team is utilized in the conduct of the PHA.
Specifically included in the PHA team meetings are; 1) a team leader trained in
the methodology(ies) being used, 2) a person familiar with the design, and
operation of the process, 3) one or more persons familiar with radiological,
chemical, fire, and criticality safety.

ISA Summary Uor I3PF, Rev. �l. Page 5.2
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During the conduct of the PHA, process safety information is collected and then
reviewed for completeness. The team leader then selects the methodology to be
used for identifying accident sequences. For the BPF, the "What-If" methodology
was selected. This methodology involves a detailed evaluation by the ISA team
for each BPF process, including the utility and auxiliary support systems, to
determine the potential impact of specific component failures. The ISA team
evaluates the consequences of all types of failures for each valve, tank, pipe, or
control system identified on the system design drawings. Each credible failure
mode for each component is identified as a specific accident sequence, and
specific types of consequences are identified for each sequence (radiological
release, chemical release, criticality, fire, etc.)

5.2.2 Consequence Analvsis

Afler identification of the accident sequences, the specific sequences are
evaluated and grouped to determine the consequences for worker or public
exposure. The consequence calculations for specific accident sequences or
groups of sequences are reviewed to determine those that exceed or equal the 10
CFR 70.61 levels (Table 5-2). 1e , and.' P 1rdefi e

cnquence~exppsure ~darfds: The results of the consequence analysis
for the BPF are reported in Section 4.2.

Nuclear Criticalitv Safetv Evaluation(s)

Nuclear Criticality Safety Evaluations (NCSEs) are specialized studies that assure
the risk of having a criticality accident is 'Highly Unlikely' and that the double
contingency principle is satisfied. NCSEs are required for all nuclear facilities
and contained fissile material units and/or arrays. These evaluations provide the
technical basis for superjfjied limits and controls to assure criticality safety. Highly
skilled and extensively trained personnel in the area of criticality safety perform
NCSEs. In addition, a multi-disciplined team reviews all accident sequences,
barriers, and bounding assumptions used in the evaluations.

The criticality hazards and controls from the NCSEs are summarized in Section 3
for each BPF process. The risk assessment and final IROFS defined in the
NCSEs are provided in Sections 4.3 and 6.1 respectively. ic~fei

, seq a n "4St.b;e c adus et h u'encerZV
Tha Stcal~lSnaroi

Fire Hazards Analysis

A Fire Hazards Analysis (FHA) was conducted for the BPF (Reference 10). The
charter of the FHA was to evaluate the facility design with respect to fire safety
codes, and to ensure that the facility is built such that there is acceptable risk for
postulated fire accident scenarios. The FHA for the BPF was conducted by an

ISA Summary for BPF, Rev. ii. Page 5-4
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outside consultant that specializes in fire safety. The fire hazards and controls
from the FHA are summarized in Section 3 for each process.

_r~~~~ -,. ,1~ th.- . .......... -. ..... -- .^ ................... . ... .-. - - 1.... - -. ........... ......... .... ;.- . --ne<.consequncesi ffieyoStulte&1:ire accidentscenanos care .cetemiied sed
narea'offaclitty<damage 6r-fire intensity.JThis informations .pased ilobg t- the

)te~aeyedsilns Lodtemeaciial-,cehem~ca1. ~oirrad~ioflbgicilX e -. --

Table 5-2: Consequence Severity Categories Based on 10 CFR 70.61

Workers OMfsite Public Environment
Consequence Category3: TEDE2 lOOrem TEDE-25 rem
High

H ERPG3 2 30 mg soluble Uranium
Intake

. 2 ERPG2
Consequence Category 2: 25 remS TEDE < 100 5 rem.- TEDE < 25 rem Radioactive Release
Intermediate rem averaged over a 24 Hour

2 ERPG I Period of > 5000 x Table
2 ERPG2 But < ERPG2 2 Appendix B 10 CFR 20
But < ERPG3

Consequence Category 1: Accidents of lesser Accidents of lesser Radioactive releases
Low radiological and radiological and chemical producing effects less

chemical exposures to exposures offsife than than those specified
workers than those those above in this column above in this column.
above in this column .

Note: AEGLs, PELCs, TEELs, or IDLH values are utilized when ERPG values do not exist.

5.2.2.1 Integration

To meet NRC requirements the ISA will Ely' be Ej Fvith major events-
"consequences of concern"-and the IROFS necessarily applied to them. The
ISA is intended to give assurance that the potential failures, hazards, accident
sequences, scenarios, and IROFS have been investigated together so as to
adequately consider common mode and common cause situations, impacts of
IROFS that may be simultaneously beneficial and harmful with respect to
different hazards, and interactions that may not have been considered in
previously completed analyses. The multi-discipline ISA team considers the
potential interaction and integration issues for each process and utility system
review.

Some items that warrant special consideration during the ISA team integration
review process are:

* External events. This is due to the broad effects they will usually have on the
entire plant site, and because they may not have been fully considered in the
individual analyses, which were directed principally toward internal events.

* Common mode failures and common cause situations.

ISA Summary for BPF, Rev. pf Page 5-5 Fcbns aN6.22004
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* Closely allied to common cause situations are utility system losses, e.g., loss
of electrical power or city water, which can have simultaneous effects on
multiple systems.

* Divergent Impacts of IROFS. Assurance must be provided that the negative
impacts of an IROFS, if any, do not outweigh its positive impacts; i.e. to
ensure that the application of an IROFS for one situation does not degrade a
different risk situation. The standard example is use of water in a fire
situation, which can add moderation with respect to criticality control.

* 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 (e.g., a flood might cause both 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 betveen processes, systems, buildings, etc.

5.23 IDO^cntFrequencdZ, IROF8fiiFRisk Citcior'aatin

We _,&r i - Itt-SrAe-ii -d*i~0~v

denifid..f.- sr gbe nfltin eve-t cnno b' idenftifiez,-the corer difiio-rts{E~musI
j;to cret heicdent-aie-naiyzedi

S :isn1 il encPsifdx'sasn edbh cre'dible .acdident
ce o'..:basedion pastmg.ud mvexaltiiwt', iff di ry

iccetabivalus,".naiprdb any,#the r-iappica'ble-ift rmonatintiiaug
ailtiu~re+quencyis .-defr6d gaah~e!~PF&baiiiti7gureieof.~h~it
n .ets n judfei nm .gn _ts
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Table 5-3: Initiating Ev^ ent NiIluti IFrequency, _

Frequency Failure Frequency Description Comments
Index _ _

.5 I FailurcTIOO,000 years Not credible If initiating event, no
IROFS needed

-4 1 Failure/l 0,000 years Physically possible, but not
expected to occur.

-3 1 Failure/I ,000 years Not expected to occur during
plant lifetime.

-2 1 Failure/lOOyears Not expected, but might
(Loss of cooling (redundant cooling water pumps)) occur during plant liletimc.

(Loss of Power (redundant power supplies))
.1 I Failure/lO years Expected to occur during

plant lifetime.
0 1 Failure/year Expected to occur regularly

(Loss of cooling) during plant lirctime.
(Loss of Power) .

I Several occurrences per year A frequent event

The Index value assigned to an initiating event nnybe one valuc higher or ower than the value. Criteria jusdfying assignment ofthe adjusted
value should be given in the nrrative describing ISA methods. Exceptions require individualjustfication.

I tL&t ngvet.Wllre;reueny..mdlces'T9 all- 'dlbe~fffhjk riiterrnediake
;i-'^o:-:t-S~l '-* tP-$-i¢'j< t*S-''\'@-&-iedrd'c.;u m-.''fidW- -.Z.s;s s: 't~os.onsequenc aciet;seaioxr.Usge an'dcu'ete'nth^te -in4

.dnification 4ifROFS

LI bi IROFS are identified and assigned to all High or Intermediate
consequence accident scenarios.

omponents 'adatyhspfesne tatr rle --~o~pevn.. oeta

c~le¢nt a., scl~efeol ^xc ,fd,,,te.pe~rformanc& resuif'm•e1t o:lvCA
____o~t riiaethl~otepint~iacnerieces.
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= ifIROOFS fuctiohal hbtundarRpmeuit

* Designed to prevent or mitigate specific, potentially hazardous events. Each
identified potential hazard should have corresponding, specific protection
strategies.

* Independent so that there is no dependence on components of other protective
layers associated with an identified hazard. There must also be no linkage
between the initiating event and the ability of the IROFS to perform as
required.

* Dependable so that they can be relied on to operate in the prescribed manner.
Both random and specific failure modes should be considered in the
assessment if ei, ,b Fiiitof protection layers failing on demand or
failing during their mission. If human intervention is included as an IROFS,
the response time and corresponding human error probability must be
considered.

* Auditable in that they are designed to facilitate regular validation (including
testing) and maintenance of the protective functions.

, ~ ~ ~ ~ ~ ~ ~ H .. 1 ,..-.,ds. UP."D..l J. t1;sxml~aldmmsrti cnroea.require a splll^.bnlean 7,up lhln

,orlfheedslumesb Q; allons I

Each IROFS is assigned an IROFS fciiessf;Pr6tectioiin' dex as specified
in Table 54. The _ff rtiess!0oftT is an'indexa' nI'

~~tatecPrenena or
6e:an-vlaccident:,F -sequenc th. -.the-re'd:-management-measures

i~p'ori'dm-aiia

Q;-,-(d~lita'i stlJ'. bvlis t Geioetilin ffore Vilili3 (ESio'pevn.5o

fionsiiunce ~or~the aialure of a second I~F mah!hcneuneeet

l i ifio IROFS based on industry accepted values, past
experience, engineering judgment, analytical data, and/or any other applicable
information.

Lt1JhiFSgne td ininalitgeemeafatu, ;as
Foes'%offdrrlaie'ztounoifi lfue''bibili -ybf Irahte 's' publse r'an

Saclitiesg-'>' -,d'i teta s i ear

rqIraI n';'wevr ealO'aS . partfiep';SayannabRvris~e~''bas
t-; ~ ~ ~ ~ ited and2Ctt g' fs*Nt(cWiwJ -
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Table 54 IROF.S ffectiv ncssd'f6ltrotcctioin Index
Etfectiveness of Type of IROFS**

Protection Index
* Protected by an exceptionally robust inspected passive engineered control (PEC).

* +Exceptionally Robust Management Measures to ensure availability.
-30 *Protected by an inspected single PEC or exceptionally robust functionally tested AEC

with a trained operator backup.
Adequate Management Measures to ensure availability.

-2* Protected by a single functionally tested AEC. Protected by a trained operator
performing a routine task with an approved procedure, an enhanced administrative
control, or an administrative control with large margin. Adequate Management
Measures to ensure availability.

-1 Protected by a single administrative control or a trained operator performing a
nonroutine task with an approved procedure.

O No protection
*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 may be one value higher or lower than the value given.
Criteria justifying assignment of the lower value should be given in the narrative describing ISA methods.
Exceptions require individual justification.

***Rarely can be justified by evidence. Further, most types of single IROFS have been observed to fail.

rV S& iiie':0ices for all credible High or
Intermediate consequence accident 6ce6ios;!are assigned and documented in
Section 4.3 Gigies.

Table 5-5: Failure Duration Index Numbers
Duration Avg. Failure Duration In Comments

Index Duration Years
Numbers I

I More than 3 years 10

o 1 year I IX

-1 1 month 0.1 Formal Monitoring to justify indices less than "-l
-2 A few days 0.01

-3 8 hours 0.001
4 1 hour IV _

-5 5 minutes IV

F~iurel:D'uratioh;,nn ce li'illceile>Hid~iorilgtiffifidiat p.consetuence

Event Likelihood

To demonstrate compliance with 10 CFR 70.61, all credible accident scenarios
upon application of IROFS require a likelihood determination. A Controlled
Likelihood and an Uncontrolled Likelihood are calculated to demonstrate the

ISA Summary for BPF, Rev. � Page 5.10 �e,�200�j
ISA Summary for BPF, Rev. I Page 5-10 F.04b ,n.~a,,2004
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relative importance of the IROFS in preventing or mitigating the accident
sequence to meet the performance requirements. A Controlled Likelihood Index T
is calculated by summing the Initiating Event Failure Frequency Index iq the
IROFS Failure Index(s). If the initiating event is an IROFS failure, then the
Controlled Likelihood Index T is calculated by summing the IROFS Failure
Indexes and the Failure Duration Index. An Uncontrolled Likelihood Index T is
calculated by using the Initiating Event Failure Frequency Index or the IROFS
Failure Index as applicable. Controlled and Uncontrolled Likelihood Categories
are then assigned from Table 5-6 based on the respective Likelihood Index.

Table 5-6 Total Risk Likelihood Category
Likelihood Category Likelihood Index T

l_ (-sum of index numbers)
I T___4
2 I4<T -3
3 T>-3

Controlled and Uncontrolled Likelihood Indices for all credible High or
Intermediate consequence accident scenarios are assigned and documented in
Section 43 tabl:'G;iontior1d6fidtUnoitrblle-d f

issgned Wand ddcuiimee-nterd *iine-ctit i; tb _- _ _ _:

Resultant Risk Catcgory

The qualitative values for the Likelihood and Consequence Categories are plotted
on the Risk Matrix (Table 5-7) for categorization of Controlled and Uncontrolled
Risk. The Controlled Risk is calculated by multiplying the Consequence
Category by the Controlled Likelihood Category. The Uncontrolled Risk- is
calculated by multiplying the Consequence Category by the Uncontrolled
Likelihood Category. 10 CFR 70.61 performance requirement acceptability is
determined by comparing the Controlled Risk to Table 5-7. As shown in Table 5-
7, a risk greater than 4 is unacceptable and does not meet the 10 CFR 70.61
performance requirements.

Table 5-7: RISK MATRIX
Likelihood Cat. I | Likelihood Cat. 2 Likelihood Cat. 3

R HighlyUnlikely I Unlikely Not Unlikely -
Consequence Cat. 3 3 Acceptable 6 Unacceptable 9 Unacceptable
High
Consequence Cat. 2 2 Acceptable 4 Acceptable 6 Unacceptable
Intermediate

Consequence Cat. I 1 Acceptable 2 Acceptable 3 Acceptable
Low . . ._.

Controlled and Uncontrolled Risk for all credible High or Intermediate
consequence accident scenarios are assigned and documented in Section 4.3
Sils

ISA Summary for BPF, Rev. g,' Page 5-1 1
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5.2.4 IROFS List

Once the proposed IROFS have been evaluated through Risk Assessment, a final
set of IROFS are generated. The final set of IROFS have been determined
acceptable based on meeting the 10 CFR 70.61 risk criteria (Highly Unlikely or
Unlikely risk). The IROFS list is included in Section 6 of this report.

5.2.5 Management Measures

The final step of defining Management Measures for each IROFS is explained in
detail in Section 4.4 of this report.

ISA Summary for BPF, Rev. El Page 5.12 �I*uary6�'2OO4
ISA Summary for BPF, Rev. q_ Page 5-12 ,Fe quAry,6;2,004
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6.0 LTST OF IROFS FOR THE BPF

6.1 'IROFS AND MANAGEMENT MEASURES FOR BPF

Tables 6-1 through 6 Uiffine-the IROFS FRcrdil S 7hPsc i7iE

'*' ~is ~ure~ R;O~l

The information provided in the IROFS FEsE7 rf the basis for development of
procedures, postings, controlled equipment lists, and other IROFS implementing
documents. The development of Management Measures is further defined in
Section 4.4 of the ISA Summary.
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equfIentsspecifiedIn^consequenc abci -iit
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Table 6-1
Criticality Sarety IROFS

ROFS | Hazard Analysis and Risk Assessment Management
Measures Level

_dnflalnSftFunction Descriptiont Accident SequenceCne eeLvl j A= cident Sequence _afe| Consequence LevelA
Uranium Metal Dissolution System _________________ ____________

4.1.1, 4.1.5, 4.1.15, 4.1.17 High X
Criticality

4.1.1,4.1.5,4.1.26 High X
Criticality

4.1.1,4.1.5,4.1.25,4.1.26 High X
Criticality

_ 4.1.1,4.1.2 High X
Criticality

4.1.1,4.1.2 High X
Criticality

4.1.7 High X
_ _ Criticality

ISA Suniniary for BPF, Rev.� Page 6-3 1�bhI �
ISA Summary for BPF, Rev. I Page 6-3 Fk~bruary,.0;;004
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IROFS Hazard Analysis and Risk Assessment 1 Management
_ ___ I _Measures Level

Idwtilleatlon j Safety Function Descrlptlon Accident Sequence I Consequence Level A B
4.1.7 High X

Criticality

4.1.7 High X
Criticality

4;tI. 48 High X l

. Criticality

_ *2 High X
Criticality

t 3 . 4:1.8 High X
Criticality

4'1-9 High X
Criticality

, A1.7;'4d.1.9 High X
Criticality

IS unayfrBPRv jPg .4 _e _~Q~
ISA Sumnmary for BPF, Rev..t, Page GA F~ebruary§6,-.0.0;
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IROFS j Hazard Analysis and Risk Assessment Management
Measures Level

dtifca n Sarety Function Descri tion Accident Seuence Consequence Level A B
_ _ _ 44' ŽlO High X
; Criticality

__.1;19`'4..20 High X
Criticality

4.1'14 High X
Criticality

_ t:i 5 4 'i J-9 High X
Criticality

.h 9
t 3 4;!Ha4IIJ ix1 igh X

Criticality

High X
Criticality

NIO 1.20 High X
Criticality

ISA Summary br BPF, Rev. I� Page 6-5 F�bnI�iy6?2OO4
ISA Summary tor BPF, Rev.. v Page 6-5 K��njary'.pj�ZC�o j



NON-PROPRIETARY INFORMATION

mROFS Hazard Analysis and Risk Assessment Management
Measures Level

Id" cation Saret Function Descrltion Accident Sequence Consequence Level A B
_4;.121i.1;28 High X

Criticality

4J1Y-7,,4.1122 High X
Criticality

4,-1;22 High X
Criticality

4125High X
Criticality

ISA Summary for BPF, Rev. I Page 6.6 Febrwuy6�2OO4*
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NON-PROPRIETARY INFORMATION

IROFS Hazard Analysts and Risk Assessment Management
____ ___ ___ ___ ___ ___ ___ ___ _ _ ___ ___ ___ ___ ___ ___ M easures Level

Idenfil'catflon Sarety Function Descrietion Accident Sequence Consequence Level A

412 8 High X

b_4.1:29. High

4.1.29, High X

U ran i etal Sa pi tng Are *_ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ *_ _ _ _ _ _ _ _ _ _ _

U BMS-39.1, Too much U in High X

ENCLOS-3E03. Criticality

ENCLOS-3E03 BMS-39.1, Too much U in High X
ENCLOS-3E03. Criticality

UranlutWAluminum Dissolutlon System

_High x
BUA-Backflow-2 Criticality
BUA4Backflow-3
BUA-Backfl=o-
BUA.Backflo~v-5

____ _ BUA-CoolingWaterSupply.I
BUA-Backfiow-l High X

Criticality

BUA-Backflowv2 High X
Criticality

ISA Summaty for l3PF, Kev.i Page 6-7 FcbrUary6�2OO4
ISA Summary fior BPF, Rev. I Pa3ge 6-7 f;cjqlaryfi6w 20,0,4
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_OFS Ilzard Analysis and Risk Assessment Management
_I __Measures Level

Identifleation Safety Function Description Accident Sequence Consequence Level A B

BUA-132ckflow-3 High X
Criticality

WBUA-B3ackflowv4 High X
Criticality

BUA-Backflow-5 High X
Criticality

BUA-Centrifibge l High X
B.UA-Sj~lll. tGCriticality

BUA-Cenfritfbge~-l Higjiiai -

BUA.En0losrez.1 High X
l l BXSi~ll I Criticality

ISA Summnary for BPF, Rev. 1r Page 6-8 EebruarW 6j 200,4



NON-PROPRIETARY INFORMATION

ROFS Hazard Analysis and Risk Assessment M anagement
_ _ _ _ _ ___ . .easures Level

Identiflcatlon Saret FunctionDescrition Accident Sequence Consequence Level A B
BUAX.ErcIbdikure4 HighX

ifo n {Criticality

BUA-Fiitercbsure'- High X
l _M Criticality

BUA7-FilterEn'ctotsbfrl High X
Criticality

BUAXSPill High X
_ _ _ _ _ _Spill_ _ _ _Criticality

BUA7-Spill:i High X
BjiI Criticality

}BUA-Enclosure-2I High x
BUA-t~dlosure13 Criticality

BUAlEIclosure-2 High X
BUA',Ettcirourm Criticality

ISA Summaty for BPF, Rev. I Page 6.9 E�bruax6,:2OQ
ISA Summrary for BPF, Rev. t1 Page 6-9 _Mbrar ;6,-':2004
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IROFS Hazard Analysis and Risk Assessment Management

_________________ _______________________________________________________Measures Level
Identirication Safety Function Description Accident Sequence Consequence Level A A

IIIt LBAErcdbe, High X
~-"NmwCriticality

BUA-13nc0sur6-3 High X
Criticality

BUA-CoolingW4atktquppy High X
Criticality

BU-y ~EUHigif

"M Spw! 2HigH_

Highi Security Storage Area (Backs) _________________
i4.1.1,4.1.9 High X

____ ____ ___ ____ ____ ___C riticality

V o N4.1.1 High X
Criticality

MN4.1.6 High X
Criticality

I

ISA SUMM3fY for BIT, Rev. I Page 6-1U F��TaryoqppAf _
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IROFS j flzard Analysis and Risk Assessment Ma~!nagement
____ ___ ____ ___ ___ ____ ___ ____ ___ ___ ____ I ___ ____ ___ ____ ___ ___ ____ __ ___ ____ ___M easures_ easu es veve

Identifcn tlon Safety Function Description j Accident Sequence Consequence Level A A
. 4:h2 High X

Criticality

.4 :12.2 High X
Criticality

4.1.5 High X
Cnticality

4.1.5 High X
Criticality

4.1.8 High X
Criticality

E - 4.1.8 High X
Criticality

4.1.9 High X
__ Criticality

4.1.9 High X
____ Criticality

4.1.9 High X
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _C riticality_ _ _

Hi-gh

SS.yg .1 a

ISA Summary fior BPF, Rev. I Page 6-1 1 Febtilaryf,6, 2004
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IROFS I1azard Analysis and Risk Asscssment Management
Measures Level

Idenflilcaflon Sarety Function Description Accident Seuence Conseuence Level B

_MEM O, s Hight
. UN= '-1C-tity

Solve.Extractlon
BSX-wBackfloW-.l' High X

Criticality

BSBackflbow
BSX-Backflow-5

BSIXBackflow-L High X
Criticality

BSXB1ckflo¶2 High X
Criticality

BSX Bbckflow-3 High X
Criticality

Bsx-B-clenz£!4CnticaiityX

ISA Summary for BPF, Rev. e, I; Page 6-12 Fcbruary 6;Z00.4
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IROFS H Hazard Analysis and Risk Assessment Management
Measures Level

Identification Sarety Function Description Accident Sequence Consequence Level A _ B
BSX;BackfldWj High X

Criticality

BSX:Ditbbc-61. High X
Criticality

BSX Drybo x : High X
Criticality

135 BX;-Sn l41 High X
| S)Cjlll S 2.lCriticality

BSX;Spii-1I High X
a Criticality

ISA Surnmay for BPF, Rev. I� Page 6-13 Febiii
ISA Summary for BPF, Rev. 1, Page 6-13 F~ebru l6--2004
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IROFS H Hazard Analysis and Risk Assessment Management
. IAleasures Level

Idtslatin cafty Function Description1 Masue LeeId~licaio Sae~ FncionDecrptonAccident Sequence Consequence Level A
BSX,-Diybko7K2A' High X

__ _ __ _ _ __ _ _ __ _ __ _ _ __ _ _ __ _ __ _ _ __ _ _ __ _ _criticality

BSX~Drybbic!2Aj High X
_3 Criticality

BSX-Dryboxl2A High X
BSXi D xyb Criticality_-

BSX-Dtybog-2B Hikhl X

__ M

BSX.Bu6ldifityboalk Higif

D ow nb lending Sy'stem _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

High X
Criticality

BsM 4.5V., 1 High X
Criticality

411,I.2 High X
Criticality

ISA Summary for BPF, Rev. 1g- Page 6-14 FEqtilary6;t1204
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IROFS Hazard Analysis and Risk Assessment iManagement
Measures Level

I entlflcation Sarety Function Desrition Accident Sequence Consequence Level A B
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Chemical Safety IROFS - Worker
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*These IROFS also support a High consequence event and therefore are assigned a High management measure level.
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6.2 BASELINE DESIGN CRITERIA FOR CREDITED IROFS

The Baseline Design Criteria specified in 10 CFR 70.64 are addressed for the BPF
through programmatic evaluations or specifically as part of the engineering design
review process. Programmatic elements such as the QA Program, Fire Hazards
Analysis, NFS Emergency Plan and Nuclear Criticality Safety Evaluations
provide overall consideration of the baseline design criteria for the BPF. For
other design criteria such as seismic, environmental, dynamic effects, chemical
protection, utilities, and instrumentation / controls, each criteria is considered
individually for each IROFS as part of the design/review process.

An explanation is provided below to address each of the Baseline Design Criteria
for the BPF. In addition, a checklist has been developed for engineering to
confirm and document that each of the criteria were adequately addressed for each
specific IROFS. Tables E and E provide an example of the methodology
engineering will use to confirm and document the detailed review of each IROFS
for baseline design criteria. Once completed, this checklist and supporting
documentation will be maintained in the ISA file for the BPF.
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and protection systems for each process of BPF operations. The fire protection
systems and features defined in Sections 2 and 3, along with those specifically
defined as IROFS, will be maintained and verified with appropriate management
measures to provide adequate i protection r BPF operations.

Environmental and Dynamic Effects
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Utility Sertices
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Inspection, Testing, and Maintenance

ie ;.Ade-s-ign fciRF a_ _ __

Inspection, testing, and maintenance of IROFS are addressed in Section 4.4 of this
report. The level of management measures applied to administrative and
engineered IROFS are defined in Tables 6-1 through E. IROFS credited with a
high level of risk reduction will be inspected, tested, and maintained on a more
frequent and thorough basis than IROFS with lower levels of risk reduction.
Also, the design of credited 1ROFS will include adequate measures for periodic
testing, maintenance, and inspection, for verification of safety function
performance.

Criticality Control

sinm ,r D -;-l

Criticality safety evaluations are performed for each BPF process to determine the
required controls to cnsure' all processes will be subcritical under normal and
credible upset conditions. The criticality safety evaluations document adherence
to the double contingency p npl re j t

.e hncy prpnr quiess a .naeenantlan~cocurensc aneswmn- rocess tc'onadtilons c'bef6re vza ~c~n-tical't
.osst6bie. The required IROFS for protection from credible criticality

events are identified in Table 6-1.

Instrumentation and Controls
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Defense in Depth

pracices:

Defense in depth principles are addressed in BPF operations through the listed
IROFS, and supporting programs and analyses (NCSEs and FHAs). The listed
IROFS provide successive levels of protection for postulated failures and events.
The NCSEs and the FHA provide additional defense-in-depth practices to
supplement the designated IROFS and provide an added degree of redundancy for
fire and criticality protection controls. The Chemical and Radiological Safety
programs for worker and public protection provide similar defense-in-depth
protection (Part I and II of License SNM-124). These programs and safety
analyses wvill be implemented as part of the BPF design to ensure that defense-in-
depth is adequately addressed including preference for engineered controls over
administrative controls and reduction of IROFS challenges.

ISA Summaty for BPF, Rev. � Page 6.54 Februpiy.6, 20Q!3
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Table 6-9
Baseline Design Criteria for Active Engineered IROFS

IROFS Baseline Design Criteria for Engineered IROFS (10 CFR 70.64)
Notes:

Active Engineered x - Baseline Design Critcria applies to the llsted IROFS.
a - Fire detection provided In area. Combustible control and manual fire suppression provided In area.
b - Materials of construction applied for chemical or environmental protection.

- c - Design In orporates protective action to proide for contiued operation of essential ility services.

ID Safety Function Qual. Std. Sels. Other Env. Dyn. Eff. Chem. Prot. Ess. UtlI. Inst. & Def. In Depth
Eng. Spec. Qual. Nat. Prot. Serv. Controls

or Dwg. Phenom. __

Close on loss ofair j x O O O I b c x x

Table 6-4
Baseline Design Criteria for Passive Engineered IROFS

IROFS Baseline Design Criteria for Engineered TROFS (10 CFR 70.64)
Notes:

Passive Engineered x - Baseline Design Criteria applies to the listed IROFS.
a - Fire detection provided In area. Combustible control and manual fire suppression provided In area.
b - Materials of construction applied for chemical or environmental protection.
c - Design Incorporates protective actlon to provide for continued operation of essentl utility services.

ID Safety Function Qual. Std. Sets. Other Env. Dyn. Efr. Chem. Prot. Ess. Util. Inst. & DeL In Depth
Eng. Spec. Qual. Nat. Prot. Serv. Controls
or Dwe. Phenom. I __ _ _ -

Favorab le______t f ank x a 0 0 bi 0 0 x

ISA Summary for I3PF, Rev. 1' Page 6.55 I�bhry.6�2OO4
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7.0 CHEMICAL AND RADIOLOGICAL CONSEQUENCE STANDARDS

Section 70.61 of 10 CFR 70 defines the worker, public, and environmental
exposure levels for determining High and Intermediate consequence events. The
radiological exposure levels are specifically defined in rem, while the chemical
exposure levels are qualitatively identified in terms of worker or public health
affects. A ped AV"pii-At to Ch pter 3 of NUREG 1520 k ichemical
exposure j vel-guida in terms of fG or each qualitative level in 10 CFR
70.61. This guidance will be used for chemical exposure levels in the BPF
analysis.

Table 7-1 below identifies the radiological exposure levels from 10 CFR 70.61,
along with the chemical exposure levels from NUJREG 1520. Table 7-2
supplements Table 7-1 by specifically defining the 5000 times 10 CFR 20
Appendix B limits. Table 7-3 specifically defines the ERPG-1, ERPG-2, and
ERPG-3 levels for each chemical used in the BPF processing operations. Where
ERPG levels have not been established, Temporary Emergency Exposure Limits
(TEEL) developed by the Department of Energy (DOE) Subcommittee on
Consequence Assessment and Protective Actions (SCAPA) have been adopted!

The exposure levels defined by Tables 7-1, 7-2, and 7-3 are used as the basis for
determining High, Intermediate, and Low consequence events identified in
Section 4.2 of this report.

Table 7-1
10 CFR 70.61 Radiological and Chemical Consequence Exposure Levels

Consequence Radiol gical Chemical
Level Worker Public WVorkcr Public
High TEDE 2100 rem TEDE 2 25 rem 2 ERPG3 ?ERPG2

;2__30 mg sol. U
Intermediate TEDE 2 25 rem TEDE 2 5 rem 2 ERPG2 ERPG1

TEDE < 100 rem TEDE < 25 rem <ERPG3 <ERPG2

5000x IOCFR
20, Table 2,

App. B limits
averaged over
24-hour period

Low <Intermediate <Intermediate <Intermediate <Intermediate
Levels Levels Levels Levels

ISA Summary for BPF, Rev. �1* Page 7-1 Febiiaazy6;200A
ISA summary for BPF, Rev. g. Page 7-1 :Februaryq, 6:204g
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Table 7-2
10 CrFR 20, Appendix B (Table 2) Concentrations for BPF

Solubility Solubility Solubility Minimum 5000 x Minimum
Constituent Class D Class WV Class Y Concentration Concentration

Air Water Air WVatcr Air Water Air Water Air Water
(uCinil) miuC[m1) (uCifml) (uC ) (uCi CUml) (uCUi) (uCiml) uCUml) (uCUml)

U-232 6.E-13 6.E-08 S.E-13 1.E-14 1.E 14 6.X-08 5.E-1-I 3.E-04
U-233 3.E-12 3E-07 1.E-12 5.13-14 5.E-14 3.E-07 3.E-10 2.E-03
U-234 3.E-12 3.E-07 1.E-12 5.E-14 5.13-14 3.E.07 3.E-10 2.3-03
U-235 .3.E-12 3.E-07 1.E-12 6.13-i4 6.E-14 3.E-07 3.E-10 2.E-03
U-236 3.E-12 3.E-07 I.E-12 6.E-14 6.E-14 3.3-07 3.13-10 2.E-03
U-238 3.E-12 3.E3-07 1.E-12 6.E-14 6.E-14 3.E-07 3.E-10 2.E-03

Th-228 3.E-14 2.E-07 2.E-14 2.E-14 2.E-07 1.E-10 I E-03
Th-230 2.E-14 1.E-07 3.E-14 2.E-14 I.E-07 | E.E-10 S.E-04
Th-231 9.13-09 5.13-05 9.E-09 9.E-09 5.13-05 S .- 05 3.E-01
Tl-232 4.E-15 3.E-08 6.E-15 4-15 3.13-08 2.13-11 2.E-04
Th-234 3.13-10 5.E-06 2.E-10 2.:-10 5.E-06 1.E-06 3.E-02

Pu-238 2.E-14 2.E-08 2.13-14 23E-14 2.13-08 IE-IO 13-04
Pu-239/240 2.E-14 2.E-08 2.E-14 2.E-14 2.E-08 I.E-O 1.13-04
Pu-241 8.E1-13 1.E-06 1E-12 8.E-13 1.E-06 4.-09 5.E-03

Am-241 2.1-14 2.E-08 2.E-14 2.E-08 l1E-10 I.E-04
Np-237 1.E-14 2.E-08 1.E-14 2.E-08 53E-11 1.13-04

Thorium Series
Ra-228 2.13-12 6.E-08 2.E-12 6.E.08 2.13-12 6.3-08 2.E-12 6.13-08 I.E-08 3.13-04
Ac-228 2.E-11 3.E-05 8.E-lI 3.E-05 6.E-11 3.E-05 2.E-1i 3.13-05 .E-07 23-01
Ra-224 2.13-12 2.13-07 2.E-12 2.E-07 2.E-12 2.13-07 2E-12 2.E-07 t.E-08 13-03
Pb-212 5.E-1-1 2.E-06 5.3-11I 2.E-06 5.I:-1I 2.E-06 5.E-11 2.E406 3.E-07 1.E-02
Bi-212 3.E-10 7.E-05 4.13-10 4.13-10 3.E-10 73E-05 2.13-06 4.13-01
Tl-208

Uranium Series _ _
Pa-234 1.E-08 3.E-05 9.1-09 9.E-09 3E-05 5.-05 2.E-OI
Pa-234m
Ra-226 ____ ___ 9.13-13 6.13-08 933-13 6.13-08 5.13.09 33.E04

Actinium Series _ ___ _

Pa-231 _ 6.E-15 6.1-09 8.E-15 6.13-15 6.E-09 3.E-11 3.E-05
Ac-227 I.E-IS 5.E-09 4.E-15 6.13-15 1E-15 5.13-09 5.13-12 3.13-05
Th-227 5.E-13 2.E-06 5.13-13 5E-13 2.13-06 3.E-09 1.E-02
Ra-223 9.E-13 .1E-07 9E-13 I.E-07 5.E-09 5.E-04

Fission Products . .
Sr-93 3.13-11I 5.E-07 6.E-12 6.E-12 5.E-07 3.E-08 3.E-03
Tc-99 8.E-09 6.E-05 93E-10 9.E-10 6.13-05 S.E-06 3.E-01
Cs-134 2.E-10 9.E-07 2.E-10 9.-07 1.13-06 5.13-03
ISA Summary for BPF, Rev. j Page 7-2
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Table 7-2
10 CFR 20, Appendix B (Table 2) Concentrations for BPF

Solubility Solubitlity Solubility Minimum 5000 x Minimum

Constituent Class D Class W Class Y Concentration Concentration
Air Water Air Water Air W'atcr Air WA'ater Air Water

(uCiml) (uCIml) (uCilmt) (uCIrnl) (uCm/nil) (uCifml) (uCinml) (uCilml) (uCiiml) (uCi/ml)
Cs-t37 2.E3-10 1.E3-06 _2.E-10 1.E-06 1.E-06 5.E3-03
Pm-147 _ ____=_3.E-10 7.E-05 2.E1-10 I 2.E-10 7.E-05 1.E-06 4.E.01
Eu-154 I 3.E-1 1 7.E-06 3.E-1 I 7.E-06 2.E-07 4.E-02

ISA Summary for BPF, Rev. � Page 7-3
ISA Summary fior BPF, Rev.1, Page 7-3
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Table 7-3
Chemical Exposure Standards for BPF

ISA Summary for I3PF, Rev. I P�ge7-4 Febnlaryfi'200A
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Table 7-3
Chemical Exposure Standards for BPF

Chemical Name Symbol Process Intermediate High Consequence Intermediate High Consequencc
U51 - Uranium Metal Consequence Public Consequence Vorker
UAI - U Aluminum Public 2 ERPG 2 Vorker ;E ERPG 3
Dissolution 9EPG I ERPG 2 Wmhi'i
SX - Solvent Extraction <ERPG 2 <ERPG 3
DB = Downblending It

rv t n ~ __ _ __ _ __ _ ___ __ ___ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Sodium Aluminate** NaAl UAII SXj 4D 61s

Sodium Carbonate** Na2CO3  SX 30 ES50 E5s ____

Sodium Hydroxide * NaOH !JAlVPY,'WD X:5,

So'diu'.N~tratc NgiO :A, IDE<75;.@al

SodiutiiNitfitc NajNO2 UAPDLD 0i.25 _1_

Tributyl Phosphate (C4H9) 3PO4  SX 6 ) 19(1 ppm) ŽAO(.ji5 2:300(39 pP

Uranium (soluble)*** U UM,DB, SXjUAI.! LD N/A 2 30 mg m 30Z5 m4 mg

hi' T i ~ xdcsU ra y t __ _ _ _ _ _ __ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _

*All piK levels are based on TEEL values, except Ammonin, Hydrogen Peroxide, Nitric Acid, and Sodium H1ydroxide which have established
ERPG values' 6M"i Mmals.cjerce3paculae: undonts d minmstcid~i of m..;For.othe hemthe-mrvaels jnpa enthes4.
* TEEL/ERPG limit listed as solid. Applicability of limits addressed In Individual scenarios.

TiTh e Workez, soluble hI ghcI jincA Uranium exposure Ie'velris based o"T.NUREG/CR.410S~ti6n5.83. aud NUREG 1391 ,wv lehidenra
TIMi ` diooogc no cesnoentaircn hdamaage ''

R- -ic penOETTb ilo-'20, nlca ge2' ,2vitrci nI
'mnt'rih;s nevhd'o;cenlitoxldr i t 1rn-bi, ~lom 0'9d4,r u'ra''!2 - xe.n" m et i, .nd ti

ISA Summrny for BPF, Rev. 1 Page 7-5 EebrU�ry.6.2OO4
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8.0 SOLE IROFS IN THE BPF

As documented in the Risk Assessment tables in Section 4.3, there are several
accident scenarios where only one IROFS is required to meet the performance
criteria of 10 CFR 70.61. Table 8-1 specifically identifies the IROFS and accident
sequences determined acceptable with one IROFS. There were no High
consequence scenarios that relied on a single IROFS for preventing or mitigating
postulated accidents. As with all IROFS, appropriate management measures will
be applied to these single IROFS as described in Section 4.4 to ensure they are
available and reliable to perform their required safety function when needed.

ISA Summary far BPF, Rev. � Page 8-1
ISA Summary for BPF, Rev. t1 Page 8-1
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Table 8-1
Sole IROFS for the BPF
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*These TROFS also support a High consequence event and therefore are assigned a Highl management measure level.
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9.0 DEFINITIONS OrF HIGHLY UNLIKELY, UNLIKELY. AND CREDIBLEW

Highly Unlikely - Physically possible or credible, but not expected to occur. A
Credible Accident Scenario/Sequence, that based upon a graded combination of
IROFS such as Active Engineering Controls (ABC), Passive Engineering Controls
(PEC) and Administrative Controls, mitigate or prevent the accident from
occurring such that a ilitative Likelihood Category 1 (per Table 5-6), or a
quantifiable probability of less than or equal to ,anWiexo6j4 exists. For nuclear
criticality safety purposes, a system gh nto iie Double Contingency
protection is considered Highly Unlikely, provided that the performance
requirements specified in 10 CFR 70.61 are fulfilled.

Unlikel - Not expected to occur during the plant lifetime. A Credible Accident
Scenario/Sequence that based upon a graded combination of IROFS such as
Active Engineering Controls (AEC), Passive Engineering Controls (PEC) and
Administrative Controls mitigate or prevent the accident from occurring such that
a u tiv Likelihood Category I or 2 (per Table 5-6), or a quantifiable
probability of less than or equal to e;iqd~,' exists.

Credible - An event or accident sequence is considered 'credible' unless it is
determined 'Not Credible' by meeting one of the three criteria specified below:

* An event whose frequency of occurrence can conservatively be estimated as
IE-5 events per year or less.

* A process deviation that consists of a sequence of many unlikely human
actions or errors for which there is no reason or motive, excluding intent to
cause harm. In order to be considered not credible, no such sequence of
events can ever actually have happened in any fuel cycle facility.

* Process deviations for which there is a convincing argument, based on
physical laws or engineering principles that the deviations are not possible, or
extremely unlikely. The validity of the argument must not be dependent on
any feature of the design or materials which is controlled by the plant's
system of IROFS.

J'i Note;.,_r =therJ:lSA dmt!osc h -f~~lnscin
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