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Department of Energy
Ohle Field Olflca ~ -

Waest Valley Demonstration Project
10282 Rock Springs Road -
Waest Valley, NY 14171-8799

.June 3, 2003 .

“Mr. Chad J. Glenn
U.S. Nuclear Regulatory Commission
TWEFN, Room 7 F25, MS-7-F25, NMSS/DWM/DCB
Washington, DC 20555-0001 |

SUBJECT: Response to Comments on the Draft Process Hazard Analysis. (PHA) for the
Remote Handled Waste Facility (RHWF)

Dear Mr. Glenn:

Enclosed are West Valley Nuclear Services Company’s (WVNSCO) responses to the

U.S. Nuclear Regulatory Commission (NRC) comments on the draft PHA for the RHWF

at the West Valley Demonstration Project (WVDP). The comments were provided by

Ms. Anna Bradford via electronic mail on March 20, 2003. There is no requirement for

U.S. Department of Energy (DOE) to respond to these comnments, nor is there a requirement for
NRC to review these responses. However, DOE recognizes that the quality of the Safety
Analysis Report (SAR) will be improved if there are interactions with NRC before the formal

SAR review.

My staff has also sent a copy of a proposed SAR review schedule to the NRC. Iunderstand that
this schedule is under review and you are determining what resources are needed to support the
review schedule. Please continue to work with Mr, Bryan Bower of my staff on the review
schedule. If needed, my staff can provide an overview or briefing of the proposed project. We
recommend that this presentation be held at the WVDP, and combined with a tour of the facility, -
however, we can make this pfesentation at a location of your choice. .

If you have any questions regarding the enclosed responses, the review schedule, or the proposed
briefing, please contact Bryan Bower of my staff at (716) 942-4368.

Sincerely,
Alice C. Williams, Director
West Valley Demonstration Project

Enclosure: WYNSCO Responses to NRC Review on the PHA for the RHWF

cc: SeePage2
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cc: R. W. Everson, OB/OCS, OSE-330, w/o enc,
T. J. Vero, OHYWVDP, WV-DOE, w/o enc.
M. J. Cain, WYNSCO, WV-53, w/o enc.
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Aftachmant 1 WD:2003:0186
WVNSCO Rssponses to NRC Revlsew on the PHA for the RHWF

NRC Comfnont

4) ttis interesting to note that the risk matrix described PSAR Table 8.1+1 Ia consaquence wolghtsd.
Thers is no justification for the consequence weighing versus welghing conseguences and likellhood
evenly, it appears that the “real” rigks for this type of facility lie In the antleipated (high-frequency, low-
‘consequonce) ovents. Consider providing justification for the use of this type of sk matrix, as thie risk
matrix Is critical to the calculation of the PHA's “overall” risk factor (L., “..., credible svents wers
ldentified In tha PHA as having a risk factor greatar than or equal to th_raa (3).").

WVNSCO Response:
RHWF DSA PHA is cansequence weighted according to the process mandated by 10 CFR 830.204 (a):

*The contractor responsible for a hazard category 1, 2, or 3 DOE nuclear facllity must obtain approvs! from
DOE for the methodalogy used to prepars the documented safely analysis for the contracior uses a
mothodology set forth in Table 2 of Appendix A to this Part”

Table 2 of Appendix A states, *The contractor responsible for... (2) A DOE nen-reacior nuclear facilty... May

. prepare jts documented safety analyses by ... using the method in DOE STD-3008, Change Natice No. 1, January
2000, Preparation Guide for U.S. Departmant of Energy Nonreactor Nuclear Facility Safety Analysis Reports, July
1864, or successor document” Chapter 3, “Hazard and Accident Analyses” of DOE-STD-3009 provides guidance
on the accepled methodologies to be used for identifying hazards and performanice of accldent analysus
Guldance for hazard and accident analysis is not based on probabillstic risk assessment (PRA).

DOE-STD-3008 defines the evaluation guldeline (EG) as, "The radioactive materia! dose value that the safety
analysis evaluates sgainst. The Evaluation Guideline is established for tha purpese cf Identifying and evaluating
safety-class structures, eysteme, and components. On-site Evaluation Guldelines are not required for adequate
documentation of a safety basis ulllizing the overall process of this Standard.” As defined, the EG specified inthe
DOE guidance ls an upper bound to ba compared to the consequence of an analyzed accldenL Appendix A of

DOE-STD-3008 further states:

The EG value Is not releasa frequency dependent, .. lhe detarmination of nead [for SC SSC designation
is necessary) is solely driven by the bounding consequence potentlal, In addition, caleculation of
frequencies and consaquencss of various release scanarios involve accounting for large uncertainties on
both scales ... Moreover, requiring frequency-based calculations would result in enlarging the paper
process, thus undermining DOE's emphasis on comprehensive hazard analysis, without significant
payback in safety assurance on the oparating floor.”

The evaluation guidslines of hazards assoclated with other WVDPF facilities have been developed to facilitala the
safety analysis process as described In WVYNS-SAR-001 Sect:on 8.1.3 and were based on the following

distinctions:

1. Whether tha event (Accident) is manmada or caused by natural phenomena;
2 Whether the hazard is radlological or toxicologleal; and-
. Whether the population st risk is the public or on-site worker

The EGs in themselves give equsl weight to consequence and frequency. Forthose events that fall below the
risk factor thresheld of 3 and ara not formally compared 1o tha EGs, such as an anticipated operator error initiated
svent, the preventative features implemented through safety management programs are relied upon to 1dentlfy
hazards and implement required ha2ards controls for worker safety. The DOE posiltion is further stated in
Appendix A, DOE-STD-3008, “for opsrational aczidents there s no explicit need for a frequency compensnt to the
unmitigated release calculations, since the determination of need is solely driven by the bounding consequence

potential.”
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Attachment 1 WD:20083:0196
WVNSCO Responses to NRC Revisw on the FHA for the RHWF

This methodology was Selected o snsurs continuity with the methcdology used to develop the exisling site
Documentsd Safety Analysis, WVNS-SAR-001. The 3X3 matrix used in the draft PHA is modified from Figurs 3-3
of DOE-STD-3008-94. DOE-STD-3009-84 states that the sourcs of this matrix is EPA Technical Guidance for
Hazards Analysus The process hazards analysis technique, which was the technique salected for this analysis
since the RHWF is considered a low-complexity facility, identifies those events/scanarios that pose the greatest
‘consequences associated with operation of the facility and provides a mechanism for comparison of risk among
facilities throughout the DOE complex. The RHWF DSA PHA Iz consistent with the PHA guidance given in
Chapter 3 of DOE.STD-3008-94, Preparstion Guide for U.S. Depariment Of Energy Nonreactor Nuclear Facility
Safely Analysis Reports, which is specnﬁcauy cited in 10 CFR 830. The me!hodology stipulated In this Standard
has been extensively Implemented in the DOE complex, sincs the altemative is to develop a methodology and
obtain DOE approval. ‘Addition of more "anticipated® events with negligible consequences is consldered to add
length without value 1o the PHA. (it is recognized that several such events can be identified.) It Is noted that such
*anticipated® events should bie considared as to whethar they have non-negligible Impacts at the on-sits evaluation
point (located 640 metars from the point of the uncontrolled releasa), not to RHWF workars, In-facility workers are
protected pnmanly through programmaticrelated efforts, WYNSCO DSAs use a mere conservative approach
than that given In DOE-STD-3008-54. In accordancs with the standard, onry events with arisk factorof 5or
higher reprasent *situations of concem” or *situations of major concem.” WVNSCO, using a more conservative
approach for DSAs, has provided detailed anzlysls of events with a risk factor of three (3) or hngher

Lastly, itis noled that WV-921, Hazards Idenbrcaﬂon and Analysis, establishes the pollcy and means "to conduct
hazards analyses for all WWNSCO activities during the work planning process, prior to commancement of work."
YYV-621 provides the mechanlem for the Work Originator, Work Group Supervisor, and/or Work Reviaw Group to
determine when the Hazards Controls Speciallsis shall be included in the work planning process at a task level,
Implementation of WV-921 aids In identifying situations and work environments that could lead to abnormal ard
accident events that might be considered to hava a relatively high frequency of occumenice associated with them
{e.9., skin contamination events, a small uncontrelled airbcme release of radioactive matsrial during malntenasee
activitizs, 2 highly localized fire of short duration potentially involving slighlly contaminated items such as tools,
etc.). Through identification of potential hazards to the co-located worker, appropriata praventive actions can b
taken and appropriate mitigative measurss established in these task level documents e ensure worker safaty.

NRC Commant

2) PHA, Table 1 doos not provide a clear linkage betwaen the Inttlators and svents which makes it difficult
to svaluate the reasonabloness of the assigned frequency and therefom the risk factore.

WVNSCO Response:

The PHA table will be modified with numerical pointers that will prefaca labulated Inlbators t5 allewfora
comrelation of initiators and evants. The RHWF DSA PHA table in its current format is prefarred by the primary
users as discussed baelow: .

. All of the Safely Analysis Reports (now Documented Safety Analysis [DSA]) at the sile (except for the
RHWF DSA) have besn rofled into one DSA, namely WVNS-SAR-001. During that procsss of DSA
consolidation, the PHAs for all facilities at the WVDP were given the same format/appearance (l.e., they

-were "standardized”). (The "standardized” PHA in WVNS-SAR-001 consists of 66 pages.) It is intended
that the REWF DSA will be incorporated into WYNS-SAR-001 at a later date. Every effort has been made
to minimize ths effort that will be required to incorporate the RHWF DSA into WVYNS-SAR-001, including

. making the RHWF DSA PHA similar in format/appearance to the PHAs In WVNS-SAR-001,

« . The RHWF DSA PHA conforms to the PHA guidance glven in Chapler 3 of DOE-STD-3009-54,
Prsparation Guide for U.S. Department Of Energy Nonreactor Nuclear Facility Safaty Analysis Reports.
This Standard has been extansively implemented in the DOE complax. It is considered that wide latitude
should be given to the PHA authors as lo other aspects of the PHA's format/appearance, especially for a
simple facility such as the RHWF.

O70BCMB Page 2 of &
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Attachment 1 _ WD:2003:0186
WVNSCO Rsepensea to NRC Revlew on the PHA for tho RHWE

v The graded approach to developing safety analyses is discussed in numerous DOE documents, In -
particular 10 CFR 830 and DOE-STD-3008-84 (which Is cited in 10 CFR 830). As constructed, the PHA
provides a systematic Identification of those events/scenarios that pose the greatest risk for facxhty
operation. No atiempt has been mads {o identy all initiators for events for facility operations. In gsneral,
the listing of initiators is intended lo communicate some of the more prominent mechanisms for a glven

. event Itis also apparent that a glven initiator could lead to one or more ef the events.

. The frequency bin that each event Is assigned o is based on the engineering judgment of the safety
analyst(s). In making these]udgments cansideration is given to the more likely means that could result in
the undesired event oceurring. Also an Important facter in maklng these judgments is the analysts'
knowledge (acquwed through pertinent DOE and Industry experience and data sources) of the frequency
of occurrence of various acc:dent phenomena.

NRGC commant

3) Use of the Ce-137 activity and ORIGEN to set the Material At Risk (MAR) may ba suspect if the wasts
stroam was originally designed to sorve a specific purpose (e.q., & filter such as dlatomaceous earth), In
addition, two of the vessels romoved from the CPC have “driod, caked dobris” approximataly 2.5cm thick.
The rolo the vessols served In proceasing of materials should be conzidered to evaluate potentlal -
radiological composition. Additional discussion of dovelopment of and uncertainty In the radiological
sources (MAR) ahauld ba provided. i ‘

WVNSGO Response

The 13 wasto streams belng processed through the RHWF are shown in Table 1.1-1, Waste Straams to be
Processed in the Remote Handied Waste Facility, provided during the review of the RHWF PHA. Theseo waste
streams provide the radlologlwlly hazardous materials assoclated with the RHWF operations.  As will ba
discussed In detail In Seation 8.2 of WWNS-SAR-023, Revislon 1, whan submitisd for review and approval, the
lnventory of radlonuclides shown in Table B.2-1, is consldered to prov]de a reasonably bounding matenal at risk
for credible accldents asscciated with the RHWF This inventory was generated basad on waste streams 12
through 16. Waste streams 12-16 encompass the 22 boxes of components and debris that were generated as the
result of the disassembly and removal of various componsnts from the Chemical Procass Cell (CPC). The CPC
was used to dissolve spent nuclear fuel, thus these waste streams are assumed to be conlaminated with a spent
nuclear fuel distribution of radlonuclides. The nuclide distribution for the spent nuclear fuel was obtained by decay
carrecting (10 year decay) the data published In the Estimation of Actvity in the Fomer Nucfear Fuel Services
Reprocessing Plant, J. C, Wolniewicz, GN:83:0015, Dames & Moore, March 1893. Tha inventory In thesa boxes
is given In Table 7.7-4 of WVNS-S5AR-001 as 274.29 curles Cs~137 of activity and a fissile mass (U-235
equivalent grams estimata) of 450.81 grams based on information documented in 1888. The items associated
with wasts streams 17, 18, 20, 21, 22, and 24 are considered 1o havs a limitad radiological material inventory
(relative ta the bounding MAR presanted abova) in consideration of their service/function and measurad dosa
rates. The 13 boxes ascociated with waste stream 18 documented In a previous analysis were estimated to
contain a total of 1.2 curles of CS-137 and a fissile mass (U-235 equivalent grams astimate) of 2.15 grams (4.7E-
03 Ibs). Wasta stream 23, Waste Tank Farm Pumps, are expected lo be contaminated with a distribution of
radionuclides consistent with high-level wasta (HLW). For a glven a quantity of radionuclides, a HLW distribution
would yield a very small fraction of the actinides that a spent nuclear fuel distribution would yield. In general
actinides are much more harmful fo human health via the inhalation pathway than non-aclinides.

This discussion and clarifications will be included in Chapter 8 of WYNS-SAR-023.
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Attachment 1 WD:2003:0196
WVYNSCO Responses to NRC Review on the PHA for the RHWF

NRC Commaent: -

4) Noed to add additlonal Initiators for the contalner breach svents for the Recalving Afea and the Load
OutTruck Bay. Conslder Including “truek collislen” ae an operator error or mechanlcal fallure, as shown
in the addendum to the PSAR. .

VNSCO Response |
Asstated in response ko'NRC Comment 2 above, the PHA does notiriciude all possible inltiators for the listed
events, but has listad those that represent the more prominent mechanisms for a given event WVNSCO will sdd

*Forkilft or other transport vehicle® as another example of an Initiator for the container breach events for the
Recsiving Area and the Load Out/Truck Bay.

NRC Comment:

5} The PHA does not appear to'consldar the additional fuel loading Introduced by ths use of a truck on the
Load Out/Truck Bay andl/or Recsiving Area. ls there & significant diferonce botwean the analyzsd fuel
loading of tha forkllift and that of tho transport truck? Has a forkilift/truck colilsion been considered? Kk ko
not cloar that the truck has bsen considered as the Initlator or event for any of the hazards discussedin
PHA Table 1. Ifthese scanar{os have been ovaluntod then consider includlng them as inttators.

As discussed dunng the Interactive rev:ew of the PHA on February 18, 2003, “Forklift of other transport vehicle®
will be [dentified in the PHA as an sxample of a "Mechanical or electrical fallure/malfunction® initiator for a
fire/explosion. “Operator error’ and “Mechanical or slectrical failure/malfunction® could oceur in assoctation with
the “forklift or other fransport vehicls.” Fuel loading is not considered germane to the analysis of consequencss of
a fire In the Recelving Ares or Load Out/Truck Bay Area, because the airboma releass fraction (ARF) and .
respirable fraction (RF) are much larger for an explosion than for the therma! stresaing of non-combustible
materials. In the analysis, the ARF and RF associated with an explosion were used in this scanario to represent
the worst case for an unmitigated release. A fire/explosion resulting in a substantial release is postulated in the
PHA as an “unlikely” accident scenario In the RHWF (e.g., in the Recsiving Area or Load Oub/Truck Bay Arsa).
ARFs and RFs provided in DOE-HDBK-3010-B4, Airbome Releasa Fractions/Rates and Resplrable Fractions for
Nonrsactor Nuclear Facilities, were used in the accident analyses in the RHWF DSA. Much'of the Information in
this DOE Standard Is contained in ANSI/ANS-5. 10-1098 Airbome Releass Fractions at Nan-Reactor Nuclsar

Facilitles.
NRC Commsnt:
6) The on-alte and off-slta consequences are likely to be very consarvative and therefore boundlng dus to

the use of the NRC-recommended 1m/s wind speed and Pasquill-Glfford stabliity class (PGSC)F. H
nesded, a moro realistic approach could bg taken for atmospheric transport.

WVNSCO Responss

No response required.
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Attachment 1 WD:2603.0156
WVNSCO Responseos to NRC Review on the PHA for the RHWF

'NRC Comment:: -
7) Rle unclear why the onslte evaluation polnt Is s&t at 640m from tho RHWF.{0.g., PSAR scctions 2.5 and
8.2.1.4).

- WVNSCOResponsa.. .. .. : : S

The On-site Evaluation Point (OEP) (0.4 miles [640 meters]) was chosen based on draft DOE-STD-3005, which .
was releasad In February 1894, DOE endarsed 0.4 miles in that Standard for the OEP, and cites'NRC
Regulatory Guide 4.7 s the basis for that distance.

NRC Commeont:

B) It Is not cloar that the evont "source capture system fire” as the rosult of “Igniticen of combustible wisto
by slze reduction, ...” has been conskdared. During routing operating condiions the “source capturs-
zystem” may conécf saw dust snd/or metal shavings and cther fiammabls particulate matter or ' wasto
matariais (8.5., wood) Initlatnd by cutting/resking operations. Thiz Jocallzed fuet loading coupled with
numorous Ignition sources (In closo proximity) has the potontial to resuli In an Increased probability for
locallzed fires. This sconarlo also has the potsntial to furthor damage tho HEPA ventilation syatam and
Introduce a new releass pathway for airborne material az woll a8 matorizls trapped In the filtor systoms: It
should also be noted that there are no sprinklers in the work cell, and tho PHA and the PSAR are not clear
as 1o whether the Work Cell is equipped with firo detsction systems. -

WVNSCO Response

Atthie ime, a sourr.e mpture system is nat part of the RHWF design, and Is not mentionad in the RHWF DSA.
However, it nsy b< part ol a cu‘*n*’shﬂaﬁny“awing operation eventually performed In the Work Csll,

Regardless of whather a sourca capturs system is used, the deslgnation of *unlikely” for a *fire resuiting in a mincr
relaase” in the Work Cell, and the designation of * unllkely‘ for a *fire resulting In a substzntial release” in the Work
Cell are deemed appropriate.

Heat detection devices are installed in the ventllation stream of each of the four ventilation exhaust system filter
banks in the Work Cell. Upon actuation, the condition is alarmed o operators, and the operating ventilation trein
wlil be dampened and the variable speed drive for the fan will be adjusted to reduce the air flow. This will redice
the supply of air to a potential fire while malntaining a negative cell pressure far contamination control.

For the RHWF DSA accident involving damege to tha In-cell filter houses, the bounding ARF of 5.0E-04 and RF of
1.0 for "crush<mpact streasas” cn high efficiency parhculale air (HEPA) filters were taken from Section 5.4.4.9 of
DOE-HDBK-3010-84. It is noted that the ARF value is larger than that for the thermal strass of HEPA filters.
Seclion 5.4.1 of DOE-HDBK-3010-54 prevides s bounding ARF of 1.0E-04'and RF of 1.0 for *the impact of hez!
upen loaded HEPA filters.” 1t Is noted that because of the natura of the construction of high efficlency filtars, hot
particulate matter (e.g., hot metal shavings) would have a very limited impact in terms of creating *bypass” alr
flowpaths.

NRC comment:

9) 1t Is not clear that the PHA or PSAR evaluate crane failures In the Receiving Area/Buffor or Work Cells,
or Load OulfTruck Bay. These scanarios should be bounded by the “waste contalner lift failure, ..." .
Howaever, the |lnk Is not discussed.

*Crane drops contamen’ or "Crane drops item(s)" is specifically cited in the PHA for the Receiving Ares, Buffer
Call, snd Work Cell. There is no crane in the Load Oub/Truck Bay Arsa. “Crane drops conlainer’ and *Crane
drops item(s)" are given as specific examplas of “Mechanical or electrical failure/malfunction.” Use of the craneto
lift containers in the Buffer Cell Is considered an infrequent operation since movement of the container through
this cellis pnmanly usmg the conveyor/rollar system. The planned modification of the PHA table should assist he
user and the reviewer in making necessary links batween events and Initiators, see responsa to NRC Comment2

above.
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NRC Comrﬁant:

. WU 3Y1L r oy
Attachment { ' WD:2003.0188
WVNSCO Responses to NRC Raeyiew on the PHA for the RHWF

10) The filter fallurs scenarlo assumes a radlation lsvel of 16 R/r at 1&cm from all filters with Inadequate
discussion to asscss the reasonableness of this agsumption. In additlon, it Is uneloar what ths initlaters
may be and why thls scenarlo is extremely unliksly.

WVNSCO Responge:

To dstermine a reagénably bounding MAR in the 24 filter housings, the two filters contained in each filter housing
wers modeled-as ona filter that has a dose rate of 15 R/hr at 15.24 em (8 in) from the midpoint of the filter’s faca.
From this modeling, which entalled the use of the computer code MicroShield 5.05, a Cs-137 loading was
caleulated, which in tum was used to calculate the amount of activity of other radionuclides on the filter, (In
equilibrium, for each curie of Cs~137, a beta particle emitter, there exists 0.846 curies of Ba~137m, 2 gamma ray
emitter.) A factor in selecting the analyzed dose rale was operating experienca in simlilar faciliies at the YWVDP.
Ancotherfactoris that Section 3.6 of Specification 79303-236-01, In-Cefl Fitters Specification, stipulatas a design
operating environment for the filters of "15 R/hr maximum dose rate over 20 years.™ If 3 fiter is producing a doss
rate of 45 Rhr at a distance of 15.24 cm (6 in) from its face, the filteg media is being axposed 1o a substantially
higher dose rate. In consideration of these facts, and tha fact that the accident is postulated to affect all 24 filler
housings, modeling 48 filters (i.0., the medium efficiency filler and high efficlency fitar within each of the 24 filler
housings) with a dosa rate of 15 R/hr at 15.24 cm (6 In) as the basis for the MAR is considered extremely
conservalive. It was determined through the use of MicroShiekd 5.05 that one curie of Cs<137 (0.846 curies of
Ba-137m) produces a dosa rate of 8.54 R/hr, and hence 2.29 curies of Cs-137 (2.17 curies of Ba-137m) would
produce a dose rate of 15 R/hr. Twenty-four filters mulbiplied by 2.28 curies of Cs-137 per filter yields 54.986 curies
of Cs-137. T determine the MAR in 24 filter housings, 54.96 curies of Cs-137 was divided by the Cs-137 acivity
(181 curles) shown in Table 8.2-1. That value, 0.304, was multiplied by tha activity given for each of the other 80
radionuclides shown in Table 8.2-1. Hencs, the MAR in the 24 filtar houses comesponds to 30.4% of the activity
estimatad o ba presant In the 22 boxes of CPC components and debrs (discussed in Chapter B).

113DV

The bounding ARF of §.0E-04 and RF of 1.0 for "crush-impact stresses” on high efficlency particulate air (HEPA)
fiters are taken from Section 5.4.4.1 of DOE-HDBEK-3010-84. ltis noted that the ARF valus is larger than that for
the thermal stress of HEPA fillers. Section 5.4.1 of DOE-HDBK-3010-84 provides a bounding ARF of 1.0E-04 and
RF of 1.0 for “the impact of heat upon loaded HEPA filtsrs.’

Itis considered difficult to identify a credible accident-related mechanism that would simultaneously damage all 24
in-coll filter housas. However, initiaters considered includs a (rarely carried) long and large load is dropped from
the Work Celf crane onto the in-call filter banks, or perhaps a major ventilation system pressura transient occurs

that ruptures the filters.

Based on factors including but not fimited to the location and design of the filters, auxiliary equipment, cperating
definiions and loads censidered in the facility and the enginsering judgment of the analyst, the selection of
“Extremely unlikely” for the frequency of this event is considered reasonable. Even s0, the detalled analysis of
this event resulled In the maximum Total Effective Dose Equivalent (TEDE) at the on-site evaluation paint frem
this aceident scenario has been calculated to be 0.797 rem. The TEDE received by the maximally exposad off-
site Individual has been calculated o be 0.458 rem. Post analysis review indicates these values are below the
radiological EGs for an extremsly unlikely accident and further supports the selection of this frequency.

\0708CMB Page 6 of 6



