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In a Ictter to the National Nuclear Security Aciministratioii (”SA) datcd tcbrimry 28. 
2006, the Ikfcnsc Nuclear Facilities Safety I h i r d  (Board) identified inadeqiiacies in sdcty basis 
dociiincnts l i r  the 92 12 C‘oinplex at the Y-I 2 Nation;il Security Complex (Y-12). ‘I‘hcse 
inactccluacies incliitlcd lionconservative approaches for estimating ofl-site dose coiisequciices 
rcsultiiig lioin design-basis accidents that led to ;I lcss than adequate set of safety-class controls. 
’l‘hc Ijoard expected these nonconser\,~itive methodology issues to be fully resolved during 
subscqucnt updatcs to the Doctiinentcd Safety Analysis (IISA) at Y-12. I lowevcr, rcccnt 
activities related to the preparation olprelimiiiary DSAs for iie\v fxil i t ies at the site. 21s well ;is 
the annual update ol’thc IISA For the 02 I2 Complex. indicate that the incthotiology issues 
identiLecl by the 13oard in  2006 havc not been rcsolvcd and may lead to iiiipropcr classi tication oJ 
safety systems and  lcss than adcqiratc protection of the public and workers. 

‘l’lic I3ourd believes the metliodology uscd at Y- 12 to estimate airborne rclcasc fractioiis 
(ARI,’) rcniains noiiconscr\~ativc. Y SO prepared ;I Safety 1,;valiiation Report (SEI<) l o r  
Conscquciice Assessment MetIiodol(igp in May 2006 that approved the usc of a mcdian w l u c  for 
the ARI,’ applied to bulk uranium metal involvcil in a postulated facility fire. instead ol’thc 
conservative bounding value provided in tlic Departnicnt 01’ linergy (DOl<) I Iandbook DOE- 
I I D R K - 3 0  1 0-94, A irhorne Kcleu.sc I~i~i~~~tion.\./l~cr/e.\. und Nespiruhle /.ruction.s, f o r  Nonr i~uc~tor  
.h’iic,/eui. / . k i L , / / i / i e , s .  ‘1.0 siipport the incdian value for , IKF,  I’SO recently solicited assistance 
1.1-om the principal aiithor o f  the handbook to reevaluate the Al<F and the rcspirable fraction ( 
lor the urnni i i i i i  iiietals in  question at  Y-12. YSO inappropriately limited thc  scope ofthis 
recvaluatioii to  the conditions where tlie lircs in\,olviiig uranium metal at Y-12 would not exceed 
600 “C and would iiot result in  direct flaine irnpiiigeiiien( 011 uranium metal in the fire. As ;I 

result, the new AI<I~’/RI*’ values derived by the author in support ot’the SI<R arc oiily valid l’or 
spcci l i c  lirc cnvironinciils and limited scenarios that implicitly credit conibusti ble controls. 
unclualilicd storage containers, and t he  distribution ol‘thc material at risk within a I‘acility. It is 
not appropriate to take credit fi)r these controls in a11 4 R F  that is universally applied ;it the sitc. 



rel'crcnccd i n  I )011-1  llII3K-30 10-04 (i.e., I,A-86 IO-btS, Oxih l ion  oj ' l leple/ed Orrrnii/ni 
l'cneim~or.v mt l  i lernvol IIi,spersol 01 High 7kiizpt.rnt~rrr.~). The experiments tha t  involved bulk 
uranium metal were perl'ormed i n  two distinct cnvircinincnts: ( 1  ) laboratory cquipmcnt passing 
either hot air o r  ho t  air mixcd with carbon dioxide at a constant temperature over uranium metal, 
and (2)  o u t d o o r  burn tests using Lvood-paper fuel. I'he bounding ARF value rccommcndcd in 
DOlY II)RK-3010-94 encompasses the data from both scts o f  thcsc experiments, and is to be 
LISCCI fbr  bulk uranium metal in  a generic fire. 'I'he June 2007 Icttcr report prcpnred I'or YSO uses 
only results h i 1 1  tlie constant temperature laborator). testing. consistent with its scope 01' review, 
and thereby xrivcs at reduced values for ARF and R F .  

'l'lic outdoor burn tests embodied charactcrisiics o f  rcnl tires. including ;I tempcraturo 
cycling clinracteristic tl iat  apparently increased the material aerosolization at temperatures higher 
than 600 "C'. (iivcn the uncertainties generally associated with a real lire, which involijcs direct 
Ilame impiiigciiient on uranium metal i n  the tire and the potential for increased aerosolization at 
Iiighcr tciiipcratiircs as  ticinonstrated by the ou tdoor  burns, i t  is not appropriate to excluclc d a h  
froin Ihesc tcsts i i i  ctctermining the AI<[; value to be used in ewluating the iiniiiitigatcd 
coiiscquciiccs 01' ;I generic hounding facility lire scenario for itlcntilication ol'sal'cty-related 
syst e l  LIS. 

' I  l i e  l3onrd coiicliides that  the recommended Iwundiiig values liw AKI: and Rl-' ti-on1 D0t.:- 
1 lIII3K-30 10-94 (i.e., I 1:-3 aiid 1 ,O. rcspeclivclq,. for  b u l k  iirariiuiii metal) remain the appropriatc 
pal-amctcrs li)r  calculation o f  bounding unmitigated dosc coiiscqiiciiccs IbI lire scenarios h r  
detcrinination 01' safctjr-rl:latcd controls. Applications of' niedian values for  such conditions 
remains inappropriate i'or sal'cty annlysis. Less constsrvativc ARF and l<F values dcri\,ed h r  
spccilic conditions niay be approprinte in somc circumstances. for example, \vhcn i t  can be 
deiiionstratcd that positive controls ensure lire tenipcriitnrcs arc constraincd and  direct Ilamc 
i ni pi 11 gc I i i  c n t i s p r c v c n t ed . 

'l'hc I3oard understands that Y SO is reevaluating application 0 1  A K F s  1i)r Y-1 2 nuclear 
Iicilitics 1i)Ilowiiig rcccnt discussion with the I3oard.s staff'. 'I'hcreforc. pursuant to 42 IJ.S.C'. 5 
2286b(d), tlic I3oar-d rcclucsts a briefing within 00 da!,s of'reccipt ol'this letter oii NNSA's  plans 
to clarify the appropriate use ol'bounding release li-actions for- accident analyscs at Y-12 and tlic 
plans l o r  applying this niethodology to existing and planned l.acilities at Y- I ? .  


