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1 .O INTKOI~UCTION 

This Sdlety Fvdlurltion Rcpoiz daunicnts the Dcp,mient of Energy Rochy Fhts Field Otfice 
(DOE-RFFO) review ,ind provides thc idtiondle for the dppioval of the Building 77G/777 
Documented Sdlety Andlysib Report (DSA), Kcvision 1 The DSA is  d new Authonzdtion Basis 
(AB) document toi the Building 776/777 Complex dt the K w k y  Flats Enviionmentdl Iechnology 
Site (RFETS or Sitc) bdsed on i t \  convcrsion liom ti Ildidid Cdegory 2 (HC3) h'ucledr Fdcility to J 

Hudrd Cdtegoiy 3 (HC3) Nuclc,ii F,iLiIity &is thc result ot extensive Dccontamindtion and 
Decommissioning (D&D) 

The Building 776/777 DSA w1is prepdrcd to sdisty the requircnicnts in lOCHU30, Subpart B, 
Scrfety Basis Rrqiriieiiiuiii\ (Refercncc 1) Reteience 1 dso idcntities specific stmdards and guidcs 
to be used when prepaiing d Documented Sdkty Analysis The identified Dcpurtment of Energy 
(DOE) standai ds dre ( 1 )  DOE-S 1'D- 1027-93 Huzcrici C'clr~gowzutron uiid Accident Artcrlyas 
Tec h r i r q i t r ,  for Cortiplraricc~ M ) I I I ~  130E O r h  -7480 23, Nitclear Sufety ArtaiysrJ Reportr 
(Refetcnce 2), and (2) DOE-STD-3009-94, Pt qxirulioti Giiiclt. Jor U S Ueptiritnmt of Energy 
Woirtr(rc rot Nrtc leur rtrcrlrn~ Sufm Aiidni\ Kq)orr\ (Refeience 3) The idcntified DOE Guide IS 

L)OF (3-3.2 1 1-2, I i ~ i p l u i ~ i ~ ~ i ~ t c r l r c i  G i d e  jor  U w  111 Dc)\*eloprng Dociiniuired Safety Arialyw to 
Meei Srihprr U o/ f0 CIX ~3.30 (Refeience 4) Thc sdmc DOE standxds dnd guides wcrc also used 
by the Review Tcdm to vdliddte the huard categonzdtion ,mi detei mine the information content of 
the DSA 

The rcfcrenced DOE. Stmddid\ rlic identitied in IOCFRS30 Subpart B ds dcccptdble "sdfc harbor" 
methodologies foi prcpiliing d lOCFR830 compliant Documented Sdfety Analysis (DSA) for d 

I-idm-d Cdtcgory 3 Nucledr Ltcility Thc refeerenced DOE gurdc provides dddiliondl expectations 
foi DSA content to meet thc requirements of Subpart B of lOCFR830 The Aiitliorrzutrori Basis 
Deve/opienf ditection piovided to Kdiser Hill L L C  (K-H) W ~ S  also used in determining the 
sdlety CldsFificdtion of vdi IOUL system dnd design features for thc Building 776/777 Complcx 
(Refetencc 5) The 77G/777 DSA Technical Sdtety Kequiiemcnts (TSRs), included a9 Appcndix A 
of thc DSA, comply with the IOCFR830 Subpart B, Sdfety Bdsis Requirements 

Thc foimat and content of thc Building 7761777 DSA Safety Evaludtion Report (SER) wtis 
prepdred in accoiddncc with the guidance providcd in DOE-S I'D-1 104-96, Rrvrew arid Appruvd of 
Noiii(~uc lor Niic l tar  Facrlrt\ Strfttr Aiiu/v\is Reporls (Rehence 6) 

The devclopment of thc Building 776/777 DSA relied heavily on earlier hzdids and xcident 
analyses Thc dppioadi I \  discussed in Section 5 1 ,  Ha:urci~ AncrlyuA Metlrcdubgy, and 
Section G 1, A( ( h i ;  Aticilyrih Metliotfologv, of the DSA dnd the dcvelopment approdch is 
appi opndte foi the complcxilies dnd hli7dids asswidled with Building 776/777 dnd its Closuie 
miwon 

For each subsequent tcvision to the build in^ 7761777 DSA, an addendum will be added to this SER 
to piovide thc bdsis toi dpprovdl 

Y 



Safety Ewluatron Report for 
Buildinr! 776/777 Documented Safety Analvsis. Revision I 

2.0 SUMMARY CONCILJSJON 

Consistent wi th  the scope ot the Site Closiue mis$ion, the cui~ent Building 776/777 mission 
deals with the disposition of the Building 776/777 Complex buildings dnd slrucluies 
Disposition of Building 7761777 requires final recovei y and procewng (if necessary) of 
i ddioactive and chemrcnl wdste, dedctiv&on and removal of facility systems, decontamination of 
rooms and equipment (as necessary to ensure worker safety and to support wastc disposal), and 
decommissioning and demolition of the facility and its supporting structures The Building 
3761777 Complex consists of buildings and structures 776, 777, 701 (office space and 
maintenance material storage), 7 10 (steam reducing stdion), and 730 (plenum drain pit) 

Building 776/777 WIS built in the edrly 1950s and was formerly used for the processing, 
fabncdtion, and machining of plutonium coiqmnents foi nuclear weapons Operations at thc 
racllrty continued until suspension in 1989 and subsequent discontinuation of the production 
mission in 1992 Since 1992, the facility has transitioned from a nuclcar weapons production 
facility to an environmental restoration facility Of note are the removdl of all production 
gloveboxes and thc demolition of Buildings 702 and 703 (pump houses), 712 and 713 (cooling 
towers), 712A (propane valve house), 713A (valve pit), and 781 (helium pump building) 

Severdl events of significance occurred dunng thc life of the facility A major fire occurred in 

the facility in 1969 As a result of this fire, Building 776 was extensivcly contaminated and 
substantid poitions or the utility systems w i t h i n  the building were severely damaged A second 
roof was added to thc structurc as a rcsult of the tire md contaminated equipment was 
decommissioned, dismantled, and removed Also, thc facility has nine Kdthabar 
dehumidification units located on the second floor, which expenenced several Kathene spills on 
the concrete floonng The Kathene solutions penetrated cracks in the concrete slab and 
eventually caused the corrosion of rebar and form decking located under the ddb Installation of 
new steel beams and other support work has been performed to upgrade the second floor 

Thc DOE-RFFO concludes that the Building 776/777 DSA adequately defines and documents 
the hazards of the facility and identifies the necessary safety features and controls to safely 
disposition the buildings and structures The safety features and controls adequately reduce the 
nsk to the public, the workers (collocated workers and in-facility workers), and the environment 
consistent with the direction provided by Reference 5, and are acceptable to the DOE-RFFO 
This conclusion is based on Seclion 5, Approvaal Rasrr, of this SER 

In developing the DSA, four nck classes of accidcnt scenanos were defined Risk Class I (Major), 
Risk Class II (Senous), Risk Class III (marginal), and Risk Class lV (neglilgble) Thc Risk Classes 
are based on the frequency of Occurrence of the event and the consequences of the event as defined 
i n  Table 2-1 below 
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Receptor 
Consequence 

Hl,qh 

Morlc.rtrre 

Lo NJ 

Table 2-2 (Refercncc5) shows how High, Moderate, and Low were defined for radiological 
duident consequences and T~tble 2-3 defines chemical acctrdent consequence levels 

Frequency Of Occurrence (per year) 

E\rrelllPly UIlfrAely Wit irkell Antrc rpcttd 
<10 l o 4 -  10’ >10 

111 I1 r 
I1 I I 

IV 111 111 

Receptor 
Consequence 

H i g h  

1 5  

Receptor 

Public Dose* Collocated Worker Immediate Worker 

> 5  > 25 pi omp t deat h 

(rem cll 1,999 m) Dose* (iem dt 100 m) Dose 

sen ous 1 nj  ury 01 I significant exposure 

LUW < 0 5  € 5  less than Modcratc 

Receptor 
Consequence 

i lrgh 

Moderure 

Low 
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Receptor 

Public Exposure Collocated Worker Immediate Worker 
(dt 1,999 m) Exposure (at lo0 m) Exposure 

> ERPG-2** > ERPG-3** prompt death 

serious injury or 
significant exposure 

ERPG-2* * ERPG-3*” less than Moderdte 

NIA * N/A * 
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Sdfay Evaluation Repon for 
Building 776/777 Documented Safety Analysis, Revision 1 

Thc DSA refers to the Site Preluniiiary Hazardt Aiialysrs to Support Hazard Cate,qorv 2 arid 3 
Nuclear Ibcrlrties' Aulhnnzatioii Basis Development, Nuclear Safety Technical Report, 
NSTR-007-01 (Sitc PHA) (Reference 7) The Site PHA identifies and assesses huard9 associated 
with most activities conducted at the Sitc and identifies a comprehensive set of available controls to 
prevent or mitigate the hazards The most dppropnate controls are then selected Cor inclusion into 
the Building 77U777 DSA uvng the methodology provided in Reference 5 and summanzed below 

An unmitigatcd analysis of each identified accident sccnano was performed to determine the 
baselinc frequency of an event and the associated consequences For Risk Class I and II scenanos, 
safety features and/or controls arc credited, where warranted, to reduce the nsk of the accident to a 
Risk Class Ill or N In some cases, there may not be any feasible or cost-effective contmls to 
rcduce a Risk Class I or II event to Risk Class III or IV These cases are known as Risk Dominant 
Accident Scenan os 

There are six unmrfzgafed Risk Class 1 or II Scenanos identified for Building 776/777 Four 
unmitigated scenanos are high nsk for the collocated worker (CW) m d u r n  fire, large fire, drum 
deflagrahon, and aircraft crash The imme&ate worker (IW] has the same four unmctiguted high 
nsk scenanos, but also includes two other scenanos explosion and seismic event There an: three 
Risk Dominant Accident Scenanos following the apphcahon of controlq Thc d u r n  fire and 
aircraft crash remain high nsk for the CW following application of controls and the seismic event 
remains high nsk for the IW 

There are no controls warranted at this stage in the facility lifecycle for reducing the nsk from the 
aircraft crash and the seismic event The prudent approach is to remove the radoactwe matenal 
from the facility to reduce the risk rather than to harden d buildtngjust pnor to demolitron These 
analyses are very conservative and represent bounding simplifications of the actual phenomcna 
The CW radiological dose consequencc for the aircraft crash is 26 rem, which just exceeds the hzgh 
threshold of the Sitc Evaluation Guidelines (EGs) Removal of conscrvatisrn from the analysis 
would yicld a lower dose consequence and make the scenano low nsk for the CW In addihon, the 
Site Fire Department is available for response to thc cvent and can provide a defense-in-depth 
mitigative function that is not crerfited or acknowledged in the DSA The seismic event evaluaQon 
is also very conservative, it assumes a moderate release of radiological matenal that is 
predominantly fixed contamination 

The remamng high-nsk scenano deals with a medium fire impachng the CW The CW 
radiological dose consequence for this event IS 8 6rem The analysis of the fire is very 
conservative, it assumes that nearly all of the mdioloFcal matenal remaining in the facility is 
involved in the fire and that the CW will remain in the plume of a fire for the duration of the release 
rather than moving away from the smoke Thc analysis also does not consider the mitigative effect 
of the Fire Supprewon Systcm While crediting this system could reduce the CW consequence 
from this cvent and make the Scendno low nsk, the quirement for a TSRtontrolled Fire 
Suppression System for the facility at this stage of decommissioning is not warranted given the 
conscrvatisrn in the analysis However, the Fire Suppression System will be maintained under the 
Fire Protection Safety Management Program (SMP) as long as possible until it becomes necessary 
to stnp it out In addihon, the Site Fire Department is availahlc for response to the event and can 
provide a defense-in-depth mitigative funcbon that is not credited or acknowledged in the DSA 

i I 
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Similarly, while the crediting of d high efficiency particulate air (HEPA) Iilteitd exhdust fiom the 
fxility would reduce the CW Consequence from this event and mdke the scenaiio low nsk, the 
iequirement for d HEPA filtered exhaust for the facility at this stage of decommissioning is not 
warranted given the conservdtism in the safety analysis However, the HEPA filtered exhaust will 
be maintained under the Rddiological Protection SMP until rddiological conditions In the facility no 
longer warrant it 

One low-nsk scenano dedls with an extrerncfy unlikely, large, engulfing pool fire The CW 
rddiological dose consequence for this cvcnt is 24 8 rem While the CW consequence is mxlmife,  
i t  chdllenges thc 25 rem threshold for high consequences Therefore, this scenano is also 
considered a high-nsk scenano for the CW The analysis of this fire IS both non-ConServalive and 
conservative The non-conservative aspects of the analysis are thdl 11 assumes that the fire lasts foi 
60 minutes (major fire) even though a fuel pool fire of this type would be significantly shorter in 
durdtion, and, unlike the medium fire, thc matenal at nsk (MAR) is assumed to be 450 grams rather 
than 900 grams This ldtter non-conservatirm 14 only relative to other accident analyses, it could 
actually be argued that thc MAR IS still very conservative From the analysis conscrvatism 
stmdpoint, the Scenano assumes that the CW will remdin in the plume of a fire for the duration of 
the tclease rather than moving away from the smoke The analysis also does not consider the 
mitigmve and/or preventive effect of the Fire Suppression System While crediting this system 
could reduce the CW consequence from this event dnd make the scenano low nsk and/or make thc 
scendno bevoizd extreniely urtlzkely, the requiremcnt for a TSR-controlled Fire Suppression System 
for the facility at this stage of decommissioning is not warranted given the conservatism in the 
dnalysis However, the Fire Suppression System will be maintained under the Fire Protection SMP 
ds long as possible until i t  becomes necessary to stnp it out In addition, the Site Fire Department is 
availdble for response to the event and can provide a detense-in-depth mitigative function that is not 
credited or acknowledged in the DSA While the cmliting of a high efficiency particulate air 
(HEPA) filtered exhaust trom the f w l i t y  would reduce the CW consequence from this event, the 
requirement for a HEPA filtered exhaust fot thc facility at this stdge of decommissioning is not 
warranted given the conservatiqm i n  the safety analysis However, the HEPA filtered exhaust will 
be maintained under the Radiological Protection SMP until rddiological conditions in the facility no 
longer warrant it 

Therefore, the nsk from the three rttzizgutcd high-nsk scenanos is acceptable with the avalablc 
SMP and TSR controls bdsed on the conscrvatism in the safety dnalysis of the evcnts and on the 
current facility lifecyclc stage approaching demolition of the facility Similarly, the nsk from the 
low-nsk scenano that challenges the EGs is dlbo acceptable with the available SMP and TSR 
controls 

The tollowing discussion summanzcq the significant issues identified dunng the review of the DSA 
md supporting documentation The issues are turther discussed in Section 5 0, Approvnl Basis, of 
this report 

Fucrlrty IIuzurd Crrte,gnnZatiori The DSA initially took an approach that a Material-at-Risk 
(MAR) limit for the facility of 900 grams of wedpons grade plutonium would be imposed, which 
would justify the cldssificdtion of the facility as d Hazard Category 3 Nucledr Facility pcr 
DOE-S CD-1027-92 (Rcfcrcnce 2) In order to support dn expedited iniplementation of thls 
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coiitrol, K-H proposed that the facility holdup inventory would bc cvaluated at a nominal value 
rather than the Site standard approach of using thc 95% upper bound estimates for holdup 
measurements Without allowance to use the nominal values, the implcrnentation of the DSA 
would be delayed until the inventory could be furthcr rcduced The DOE-KFFO acknowledged 
thdt the facility rhould bc Hazard Catcgory 3 but based on using a facility scgmentation argument 
that considers the form of the remaining material (I e ,  gencrally non-dispersible holdup), the 
distribution of the material (1 e ,  the remaining MAR is spread throughout the facility with very 
limited quantitics in any specific location), and the approach to D&D (I e ,  the facility will not 
store waste containers but will remove them expeditiously, as they are created) By taking this 
approach to facility hazard categonzatron, the implementntion of the DSA can be expedited and 
facility MAR does not have to be tracked The only requircment that would be imposed is the 
prohibition of bnnging radioactive matenah into the facility, other than those arsociatcd with 
returned containers for repackaging and radiologcal sources associated with instrumentation 
Conclusion: The DOE-RFFO supports the use of segmentation arguments in the determination 
of nuclear facility hazard categonzation but does not support the use of nominal radiological 
hoIdup inventory values in that process 

Safety Managenient Program Attnbutes The general approach taken in the development of the 
control set for the Building 776/777 Complex was to place more reliance on Administratwe 
Controls and Safety Management Programs (SMPs) rather than credihng hardware controls to 
reduce nsk The standard Heating, Ventilating, and Air Conditioning (HVAC) System filtered 
exhaust and Fire Suppression System controls arc not credrted to mitigate postulated accident 
consequcnccs or reduce postulated accident frequency The decision to not credit these standard 
controls was made to support the D&D of the facility such that these engineered features could 
be removed, when appropnatc, without requinng DOE-RFFO approval However, the DOE- 

I RFFO anticipated that these systems would be maintained until necessary to remove as part of 
the Configuration Management, Radiological Protection, and Fire Protection SMPs The 
“facility-specific differences’’ and “nuclear safety attributes" discussions for the appropnate 
SMPs are expected to contain language committing to the maintenance of these systems for as 
long as is practical considenng the hmdrds remaining and the actions necessary to decommission 
the facility In addition, commitments for minimum staffing requirements, descnption of the 
final facili ty demo11 tion process using the Decommissioning Operations Plan POP), and 
commitments for Transuranic (TRU) waste slaging and storage arc expected to be included as 
part of the Conducl of Operalions, Environmental Management, and Waste Management SMPs, 
respectively Conclusion: The DOE-RFFO supports the removal of many controls normally 
found in the TSRs for late stage D&D missions but expects that the controls will be explicitly 
captured i n  soinc manner under appropriate SMPs 

I 

Autltorrzrng Use of Erplusrves for Demolrtzon The DSA initially attempted to authonze the use 
of explosions for late stages of the demolition process without analyzing any specific 
configurations It was acknowledged that the specifics of the use of explosives in the facility 
could not be pre-defined The DOE-RFFO does not pre-authonze the use of explosives and 
expects the actual applications to be analyzed on a case-bycase basis The explosives hazard 
was to bc removed from the hazards analysis to ensure that appropnate screening of explosives 
be performed pnor to its use and that the DOE-RFFO is initially pdrt of that activity 
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control, K-H proposed that the f‘dcility holdup invcntov would be evaluated at a nominal kalue 

rather than rhe Sitc stdndard approach of using the 95% uppcr bound estimates for holdup 
mcasurcments Without allow~ncc to use the iioii~inal \dues, the iiiiplclneiitation 01 the DSA 
would be delayed until the inventory could be furthcr rcduccd The 1)Ob-KFFO dchnowkdged 
that the frlcility should be Hazard Calegory 3 but based 011 using a facility scgiiicntdtion argument 
lh‘it considers thc form of the remaining material (1 c , gcritralfy non-dispersible holdup), the 
distribution of the rndtenal (I c , the remaining MAR is spread thioughout Ihc facility with very 
limited quailtities m any specific location), and the approach LO D&D (1 e , thc faciliiy will not 
store waste containers but will remove them expeditiously, as they are credted) By talung this 
approach to fLLcility hazard categonzation, thc mplernentdtion of the DSA cdn be expcdited and 
facility MAR does not hdve to be trackcd The only requirement that would be imposed is the 
prohibition of bringing radioactive materials uito the facility, other than those associatcd with 
returned contamers for repackaging and radiologcal SOLUCLS associated with instrumentation 
ConcIusion: The DOE-RFFO supports the usc of sebmentation arguincnta in the determmahon 
of nuclear facility hdmd catesonzation but does not support the use of nominal r atfiologtcdl 
holdup Inventory values 111 that process 

Safety Munugement Program Attrihuies The general clpproach taken in the development of the 
control $et for the Building 776/777 CompIex was to place more reliance on Adininiqtr.mve 
Controls and Safety Management Programs (SMPs) lather than crediting hardwarc conti-ols to 
reduce risk The standard Heating, Ventilahng, and Air Conditioning (HVAC) System filtered 
exhaust and Firc Suppression System controls are not credited to mitigatc postulatcd accident 
consequcnceq or reduce postuldted accident fiequeiicy Tne decision to not credit these standard 
LontroIs was made to support the D&D of the hxlity such that these engineered fwures could 
be temoved, when uppropnate, without iequriing DOE Itl.I.0 approval However, the DOE- 
FUTO anticipated that these systems would be,maintained until --necessq to remove 
;is part o f  the Configuration Managcmnt, Radiological Protection, and Fire Protcctiori SMPs 
The “facility-specr fic d i fferwces” and “nuclear safety attributes” discussions Cor the appropnate 
SMPs are expected to coiitpiii language committing to the_ma!nJcnyce of thcsc systemsAfor 3s 
long as iw kdddihon, comnihchts for minimum stafiing requirements, descnption of 
the final facility demolition process using the Decoinmissioning Operatrons Plan (DOP), and 
commitnients for Transuranic (TRU) waste stagng and storage are cxpccted to be mcluded JS 
parl o f  the Conduct of Operahons, Environmental Management, and Waste Management SMPs, 
respectively C onclusion: T he DOE-RFFO supports the removal of many controls normalty 
found in the TSRs for late stage D&D missionS but expects that the controls will be explicitly 
captured in some manner under appropriate SMPs 

Aufhormng Use offikplusiva for Lkrnohun The DSA initially attempted to authorize the use 
of explosions for lute stages of the dcinolition process without analyzing any spccific 
configurations It was acknowledged that the specifics o f  the use of explosives in the facility 
could not be pre-defined The DOE-RFFO does not pre-authonze the use of explosives and 
expects the actual applications to be analy.xd on 8 case-by-case basis The explosivcs ha~ard 
was to be reinovcd from thc hazards andlysis to ensure that appropnate screening of explosives 
bc perfonned pnor to its use and that the DOF-RFFO 19 initidtly part of that activity 
authonzation process Conclusion: The DOE-RFFO cxpects specific cvalu~trons of the w e  of 
explosives lo be performcd pnor to author17ation for the use of explosives 
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autlioiization process Conclusion: The DOE-RFFO expeLts specific evdluations of thc use of 
explosives to be performed prior to authoazation for the use ot explosivcs 

Credirtrrig of Conibuptrble Muterial Coiurolj for Fire Mirigutiorr The DSA medium dnd ldige fire 
scenano dndyses credited combustiblc material controls to limit the firc sizc to a small firc 
While [he actual effect of a successful control implementation would limit tire size, the current 
Site approach credits the control to reduce the likclihood of the medium and large fires rather 
than mitigating the consequence5 of thc fires This departure from the Sitc stdndard approach 
reduces [he co-located worker nsk class tor the scendrio from a Risk Class II to a Risk Class 111 
event 1Jsing the normal dpproach for crediting of thc control would no[ eliminate the high nsk 
scenano The DOE-KFFO would piefer to rctain the standard Site methodology and is willing to 
accept the higher nsk due to the conservatism in the andlysis and the understanding that the 
HVAC and Fire Suppression Systems would be maintained for as long as possible, which would 
lower thc nsk for these fires Conclusion: Departure from the Site stdnddrd approach on the 
crediting of combustible matenal contiols to eliminate a high nsk scenaiio is not acceptable, but 
the DOE-RFFO is willing to accept the high nsh scenmo given the analysis conservatism and 
the un-credited facility infrastructure 

Revision 1 of the Building 776/777 DSA is appioved with the technical direction included in 

Appendix A 
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Safety Ev~luatton Report for 
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n 

‘ 1  
3.0 REVIEW PROCESS 

Building 776/777 wd5 ChdrdclenLeed, using DOE-STD- 1027-92 (Reference 2) methodology, as a 
Huard Category 3 (HC3) Nuclear Facility The DOE-RITO has been delegated approval authonty 
for a Documented Safety Andlysis for Hazard Category 2 and 3 nuclcar facilities (Reference 8) 

An initial version of the DSA was submitted (Reference 9) lo obtain DOE-RFFO approval The 
mitral DSA Review was conducted over dboul a two-month penod The Kaiser-lirll LLC 
approved Building 776/777 DSA was received by the DOE-RFFO for review in March 2003 After 
resolution of icview comments, the DSA was rewsed and Revision 1 of the DSA was submitted to 
the DOE-RFFO in June 2003 (Reference 10) 

! I  
The composition of the DOE-RFFO DSA Review Team consisted of personnel from the Nuclear 
Regulatory Division, supported by Subject Matter Experts from othcr disciplines, and 
Build~ng 776/777 Facility Rep~senldtives Brad Ring from the Facility Assessment Division was 
initialiy the Team lkader for this rcview and was responsible for reviewing all the documents The 
team lead became Ron Bostic following the submittal of Revision 1 of the DSA The other team 
members were assigned specific areas based on their expertise The pnmary team members and 
their areas of review are as follows 

Dan Emch -Facility Description, Facility Actiwties, and TSRs, 

Bill Horton -Entire document with emphasis on Hazzrds and Accident Analyses, 

Robert Williams - Fire Protection SMP, llre Scenanos, and the Fire Protcction Controls, 

Robert Wilson - Criticality Safety SMP and Facility Acttvitics 

The Review Team members conducted independent technical reviews of the DSA, providing thc 
Team Leader with formal wntlen comments The comments were then consolidated, reviewed for 
consistency, and provided to the Contractor 

i l  

I 

A “cross-table” format was used to resolve DOE-RFFO comments, where the Review Team met 
with Kaiser-Hill, LLC and the Contractor author(s) of the DSA in Apnl 2003 Major issues 
identified dunng the cross-table renew are discussed and dispositioned in Section 5, Approval 
Basis, of this report 

t 
Comments generated dunng the cross-table review were tracked to closure, including validation 
of closure by the comment onginator where possible Comments generated from the DOE-RFFO 
revlew of the DSA were provided to the contractor for incorporation into thc DSA In addition, 
the DOE-RFFO supplied the contractor with a markup revision of the document to addrtss 
editonal and some technical comments These changes were reviewed dnd dre contained in the 
Revision I submittal of the DSA in June 2003 

i ’  
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4 0 DESCRIITION OF FACILITY AND OPERATIONS 

The Building 776/777 Complcx consists ol buildings and structures 776, 777 70 I, 7 10, .md 730 
Building 701 contains oftice spdce dnd d s t o i d g  died tot maintcndncc mdtciidls Buildtng 710 is :i 
toimet stcdm icducing slation Thc stcani 1ntcildcc between this building and othei fcl~ilitics i n  thc 
coinplex has been isol~ted Building 730 IS thc d i m  pit tor the HVAC Zone 11 plenum deluge 
The mdin p x t  d the complex is Building 776/777, M hich I\ the focus ot the DSA 

Buildings 776 and 777 comprise d piiinanly conci-cw two-stoi y stiuctute with d puTidl bascnient 
and are ddjoined with a common wall The inteifxe betwecn thc two buildinp is via hallways and 
a tunnel The firs1 floor of the strudure was the rntm processing ared of the facilities The stxond 
floor housed support utiliticq including thc HVAC qystcms The basement was previously uscd foi 
glovebox process operations and three below-glade pits, which wcrc hedvily contaminated during 
the 1969 fire (see below), (ire tilled Rtth conciete The fdcilities dlso hdve tt tunnel interface with 
Building 771 and a hallwdy interface with Building 778 

A mqoi fiic in 1969 cxtcnsivcly con~~rniiutcd thc facility md severely damdged portions of the 
utility systems within the building This event led to the addition ot d second roof to the building 
sti uctuir: md to the lilling of severd bcloh-y'ide pits with concrek Stiucturdl member 
coiitamindtion remains potcntid issuc with thc cvcntud dcinolition of thc fxility 

1 he lkcili~y htis dso been structuidly dctrnqxl by KLithene spills on the second floor fiom Kdthabai 
dehurniditirmon unilr Seveid ai'erl5 WCIW dmuged \ufhiently to wdimnt remedial dctions 
including installation ot ncw steel beams and other support work Access into some areac of the 
second flooi is restricted due to weight hmitdtions associated with the damaged flooring 

Building 776/777 is not seismically qu,ililicd LO thc Ic~cl\ dwciated with most ot thc othcr 
plutonium fclcilities JI the Site Fmlity colldpse is expected tollowing J srgnrticmt seismic event 
(rccuiicncc ficqucncy of once every 730 yedrs) clnd loss of confinement is expected for lesser 
seismic events (recuiicnce fiequency 01 oncc eve11 130 yedrs) This stiucturdl wedkness is also 
evident in the f d i t y  susceptibility to high winds (135 mph winds tire expected to cause significant 
ddmdge) and snow lodding (locdlizcd roof collapse due to snowdnfts is dnticipatcd) 

Gloveboxes, hoods, downdlaft tables, and B-Boxcs have been removed fiom the fclcillties Any 
rcmclining confincmcnt cnclosutcs in Ihe f,~ilitie\ JC associated with the conduci of D&D 
dctivities The Zone I ventildtion systcms JIC no longci in opciation dnd drc currcntly k ing  
dismmtled One of the Lone 11 ventilation sjstems (plenum PL-250) is cuntntly opercliional And 
pcrforms d confincincnt luiiclion for the conduct of D&D clctrvities The other Lone 11 ventildtion 
systems (PL-25 1 and PL-252) dre no longer in operdtion 

Auiomatic wct-pipe spnnkler systems exist in the iwilitie~ 1 hese syslems currently Are alurmcd 
dnd infoini thc Arc Dispdtch Center (FDC) when walei flows thiough the spiinkler systems The 
opeidting exhaust filter plenum, PL-250, cunently ictdins ;1 tilter plenum dclugc systcin Thc fiic 
suppression systems receive wdter from the Site Domestic Cold Water Systcm 

DOE/KI FO htety Fvdluation Report \ ,  Hcb I Junc2003 
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Safety Evaluation Report for 
Ruilding 776/777 Documented Safety Analysis Revision 1 

The facilities are currently operating on electnc power from the Site Electnc Power Distnbution 
System but the use of temporary electnc power will bccome more prevalent as D&D activities 
continue 

The main activities to be conducted in the Buildrng 776/777 Complcx includc 

Administrative Opcrations - adrninistrativc, training, and technical support activities 
General Facility Operations - activities needed to keep the facility safe, habitable, 
functional, or compliant with applicable requirements but do not involve hazardous or 
radiological matenals other than minor quantities or contamination 
Hazardous Matenal Handling - activities using, handling, or moving hazardous chemicals 
and materials 
Radioactive Waste Generation and Handling - activities managing and moving radioactive 
waste containers 
Dwmmissioning - activities dealing with decontaminating, dismantling, dnd demolishing 
equipment and structures 

I 

I 

i I 
i i 

Administrative Operations and General Facility Operations are activities that may continue 
following a TSR suspension of operations Hazardous Matenal Handling, Radioactive Waste 
Generation and Handling, and Decommissioning activities must bc terminated under a TSR 
suspension of operations 

Radioactive waste forms that will be generated dunng the conduct of the above activities include 
surface contaminated objects (SCO), low-level wastc (LLW), low-level mixed waste (UMW), 
transuranic (TRU) waste, and transuranic-mixed (TRM) waste Radiodctive wdsle will pnmanly be 
contamindted metal, concrete, plds~ic, rubber, and glass Some radioactive liquids (both aqueous 
and organic) and sludge will also bc cncountercd although the quantihes are not expected to be 
significant 

i i  
1 

Structural demolibon of Building 776/777 is not expected to occur until Resource Conservation and 
Recovery Act (RCRA) units have been closed, asbestos has been abated, and chemicals and other 
hazardous matenals have been removed to the extent prdctical TRU waste, gloveboxcs, and 
contaminated piping will also hdve been removed However, i t  is expected that some radiological 
contamination will remain at the time of demolition due to technical limitations on decontaminatrng 
or removing equipment or structures from some of the facility's inaccessible locations 

Rev I.June2003 DOElRFFO Safety Evaluation Report 
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Safety Evaluation Report for 
Building 776/777 Documented Safety hndlysis. Revision I 

5.0 APPROVAL BASIS 

The Building 776/777 DSA satisfies the requirements of 1OCFR830 to devclop a Documented 
Safety Analysis and TSRs The level of detail and scopc of thc Building 7761777 DSA meets the 
1OCFR830 “safe harbor” method of DOE-STD-3009 Upon DOE approval and full 
implementation, the Building 776/777 DSA will become the Authonzation Basis (AB) for the 
deactivation, decommissioning, and demolition of thc Building 776/777 Complex 

This Safety Evaludion Report was prepared in-accorddnce-with review cntena and guidance 
contained in DOE STD-1104 (Reference 6) 

Reference 6 defines five approval bases for usseuing the adequacy of a new AB document The 
five approval bases are presented below, dong with m assessment of the adequacy of the 
Building 7761777 DSA in meeting the requirements stated in each approval basis A summary of 
the Building 776/777 DSA information dealing with each approval bast5 topic is also prcsentcd 

5.1 Adequacy of Base Information 

The cntena for accepting the adequacy of the base intomdtion is thdt 11 provides sufficient 
information to allow assessment of the other approval bases that rely on this information Base 
information contdined in a DSA generally de& with technical information about facility and 
system configuration, current and past operation, and histoncdl events ot significance 

Base information found in the Building 776/777 DSA consists of techni~al infomation contained 
in the Executive Sunzmary, Introduction (Chapter I), Facility De.wrption (Chapter 2), F ~ i b ! y  
Actrvztzes (Chapter 4), and to d lesser exlenl, descnptive information in other chapters The 
following six cntena were utilized in assessing the adequacy of the base intormatron contained in 

the Building 776/777 DSA 

I) The facility mission(s) and scow of owrations for which safety basis dDDroval is being sought 
are clearlv stated and reflected in the type dnd scox of operations analv7A in the DSA 

The facility mission is descnbed in Chapter 2, Fuczliry Descrzptron, of the DSA The scopc 
of operations for which safety basis approval is being sought is discussed in Chapter 4, 
Fuciliiy ActrvrtieT, of the DSA The analyzcd operdtions are presented in Chapter 5, Hazard 
Identficarion and Analysis, and in Chapter 6, Accident Analysis 

Assessment The Building 776/777 Complex mission and scope of opci ations were explicitly 
discussed in Chapter 2 and Chapter 4 of the DSA As stated in Section 2 1 ,  Faczitty Mzssron, 
of the DSA, the mission of the Building 776/777 Complex includes 1) activities necessary 
to maintain the facility in a safe and hubitdble condition and to comply with government 
regulations, and 2) activities necessary for system isolation and equipment removal, 
decontamination, waste disposal, decommissioning, and demolition 

The activities performed in the Building 776/777 Complex includc facility D&D processes 
and actlvitzes, which are descnbed in Chaptcr 4 of the DSA These activities were 
subsequentIy analyzed in ;he hazard and accident dnalyses found in the DSA 

DOElRFFO Satety Evaluation Report 
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Safety Evalu~ation Repon for 
Bulldmg 776/777 J&umented Safety Analysts, Revisron I 

The definition and descnption of the activities serves three purposes in the DSA The first 
purpose is to define the set of activities being authon7ed by appioval of the DSA The 
second IS to provide an understanding of the processes and activities that will be conducted 
within !he fdcility swh thdt the hazards dnd the potential accident scenanm auociated wilh 
the activitie~ can bc undeiqtood The third purposc corresponds to the development of thc 
TSRs and relates to the partitioning of the activitrcs into those that can be conducted dunng a 
Suspend Operation9 condition as part of TSR Required Actions versus thosc that must be 
suspended 

The operations and dc,tivities defined and analyzed in the BSA are consistent wlth the stated 
missions For the most part, the listing of authonzed activitm is provided by way of 
example rather than explicit definition Determination of whether a new activity IS 

authonzed may require some subjective reasoning but the types of activities being performed 
are generally simplistic and such determinations should bc straightforward using the 
Integrated Work Control Program (NCP) process Therefore, the activities descnbed in the 
DSA adequately define what is authorized in the facility 

The descriptions of the activities in the DSA also contain sufficient detail to support the 
hazard identification processes summanzed in  Chapter 5 and to also support the subsequent 
accident analyses in Chapter 6 The activity descnptions tend to focus on those elements of 
the operations involving significant encrgy sources (e g , high pressures, high temperatures, 
etc 1 This supports the identificdtion of activity related hazards and potential accident 
scenanos 

Chapter 4 of the DSA identifies two general types of activities that can be conducted 
following the suspension of operations as parc of a TSR Required Action 1) Administrative 
Opcrations, and 2) General Facility Operations All other activities dcfined in Chapter 4 
must be suspended dunng a Suspend Opcrations condition These latter activities include 
higher hazards andor mud manipulation of radiologmi rnatenals, The activities to be 
terminated when operations are suspended include 1) Hazardous Matenal Handling, 
2) Radioactive Waste Generation and Handling, and 3) Decomnussioning - Decontaminate, 
Dismantle, and Demolish The activity partitioning adequately defines those activities that 
should be suspended as part of a TSR suspension of operations and the activities that can be 
perfonned following the suspension are adequately descnbed by example 

Conclusion The Building 776/777 DSA statemcnts of the mission, scope of operations, and 
activities are sufficient to analyze the hazards of Operations The scope of operations for 
which approval IS being sought is reflected In  the hazard evaluations and accident analyses of 
the DSA (see cntenon discussions under Section 5 2, Hazard and Accident Analyses). The 
interface of the activity descriptions with the TSRs in Appendix A of the DSA IS satisfactory. 
This cntenon IS adequately met 

2) The descnptions of the facility, operations, and p n m w  structures, systems, and comwnents 
{SSCs) that are immrtant to safety provide a knowledgeable reviewer sufficient background 
matenal to understand the maior elements of the safetv analysis 

I 

The Site is descnbed in the Rocky Flats Environmental Technology Site Safety Analysis 
Rev 1. June 2003 DOEmFFO Safety Evaluation Report 
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Safety Evalwtton Report for 
Building 776/777 Documented Sdfety Analysis. Revision 1 - 

Report (SSAR, Keference 1 1 )  (md is provided in the DSA by reference The fdcility is 
descnbed in Chaptcr 2, Fucility Descriptrori, of thc DSA The scope of operations for which 
safety basis approval is being sought is discussed IR Chdpter 4, Activity Descrtptton, ot the 
DSA 

1 

i 

Asacssmcnt The description of the Site 1s not assessed in this review other than for 
identification ot any Site hdzards or any potential interdctions between Site operations and 
the Building 776/777 Complex 1 he review of  the Site descnption wds performed dunng the 
approval of  the SSAR 

i 
The DSA adequately justifies that there a no Sdfety Structures, Systems, and Components 
(SSCs) for the Building 776/777 Complex other than the “Wdste Contaner Integnly” Design 
Feature. T h i q  Safety SSC 15 credited in the selection of wastc container damagc ratios used for 
the vanous accident scenanos evaluated iii the safety analyses However, there are systems that 
provide functions important to safety These systems dre the Hearing, Ventilation, and Air 
Conditioning (HVAC) System and the Fire Suppression, Detection, and Alarm System (Fire 
System) 

The HVAC System consists of supply and exhaust subsystems to marntain adequate airflow in 
the facility for habitability In addition, the HEPA filtered exhaust ventilation system does 
piovide d non-crcditcd. dcfensc-in-depth safcty function While there arc no TSR controls 
related to this satety function, there IS a commitment in the DSA to retmn the system as part of 
the Radiological Protection Safety Mdndgement Program (SMP) until such time as the huards 
in  the facility no longer warrant the aptem 

The Fire System provides vanous alarm capabilitics that serve to notify the Fire Department of 
a problem in the facility This can result in earlier response to a fire and earlier suppression 
The Fire System spnnklers are especially important in minimizing the growth rate of fires, 
allowing additional time to safely evacuate, and even extinguishing some fires Therefore, the 
Fire System provides non-cwdited, defense-in-depth safety function While there are no TSR 
controls related to this sdfety function, thcic 19 a commitment in the DSA to retain the system as 
part of the Fire Protection SMP until such ume as the hazards in the facility no longer wamnt 
the system 

Dunng the final review of Revision 1 of Chapter 2, the following technical issue was identified 
and is resolved in the attached red-lined markup changes in Appendtx A 

In Section 2 3 3 3, Fzre Sy~teiizs The third paragraph from the end of the secbon 
beginning “The detection devices consist ” was modified based on DOE-RFFO 
direction dunng cro$s-t&!c icvicw meeting Howcvcr, thc modification made waq not 
sufticient and the text should read ‘‘ of sprinkler water-pressure switches, which 
provide remote signdls to the Fire Dispatch Center Local audible alarms are provided 
external to Building 776/777 near risers using mer water motor gongs and vanous 
other means are used to notify workers of fdcility conditions” rather than ” of 
spnnkler wdter-prcssurc $witches Local audiblc alarms arc provided throughout 
Building 776/777 using nser water motor gongs and vanous other means are also 
used to notify workers of f,icility conditions ” 

Rev 1. June 2003 DOEIRFTO Sdfety EvdluJtian Report 
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Safety Evaluation Report for 
Budding 776/777 Dorumented Safcty Analysis, Revirion I 

Conclusion The descnptions of the facility, operations, and pnrndry StrucIures, systems, and 
components that are important to safety contained in the DSA are considered adequate This 
cntenon is met 

3) Correlation is established betwccn actual facility arrangements and omrations with those stated 

This cntenon addrcsscs thc accuracy of the information pnmmfy contained in Chapter 2, 
Facility Description, and Chapter 4, Facility Activities 

Assessment. Dunng the review process, members of the Review Team conducted walk- 
downs of the Building 7761777 Complex and held discussions with the DSA development 
team and other facility personnel The facility walk-downs and discussions provided Review 
Team members with sufficient information about the existing facility, planned locations for 
future activities, and the general approach for decommissioning the facility, to allow 
venficatron of the accuracy of the information contained in the DSA Two membcrs of the 
Review Team are DOE Facility Representatives for thc facility with extensive knowledge of 
the facrIity systems and operations 

Conclusion The correlation between the actual facility arrangements and operations with 
those stated in the DSA were adequate This cntenon IS adequately met 

4) The facilitv contractor development dnd approval processes demonstrate PuFficient commitment 
to establish the facilitv safety basis 

This cntenon addrcsscs thc Contractor proccss used for development and internal approval of 
the DSA, rather than a specific chapter or aspect of the DSA The adequacyhadequacy of 
the process is not necessanly reflective of the adequacy and quality of the product (I e , the 
Buildmg 776/777 DSA) However, it is reflective of the efficiency of producing a quality 
document and the level of DOE involvement required in producing an acceptabIe 
Authonzation Basis for the Building 776/777 Complex 

Assessment The DOE-RFFO review of the first submittal of  thc DSA rcsulted in a moderate 
level of comments Thcse commcnts Icd to a onc-day cross-table between the DOE-RFFO 
and Kaiser-Hill for comment resolution and to a subsequent working meeting to develop final 
wording on hazard categonzation and further comment resolution Those indwiduals 
working on the document showed strong commitment to the completion of the effort and 
resolution of DOE-RFFO issues The overall combined Kaiser-Hi11 and DOE-RFFO 
commitment to completion of the DSA was significant and resulted in substantial quality 
improvcments to the document 

i 

1 

Conclusion With some DOE-JWFO input in the form of technical and editonal comments 
and constructive interactions between Kaiser-Hi11 and the DOE-RFFO dunng the rtvicw 
process, an adequate safety basis development and approval process was achieved This 
cntenon is adequately met 

DoEiRFFO Safety Evaluation Report Rev 1. June 2003 
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1 

5) A descnntion of the facility’~ life-cycle stdge, mission($), and operation(s) is presented, 
including explanation of the immct on the fiicilitv safety basis 

The filcility’s Iife-cycle stage and missions are descnbed in Chdpter 2, Faczlrfy Descrrprron, 
of the DSA The scope or operalions for which safety basis approval is being sought 1s 
discussed i n  Chapter 4, Facility Actrvrtrer, of the DSA The design of SSCs that provide 
safety functions is discussed i n  Chdpter 2, Fucilrty D C ~ C Y I ~ ~ L O I I ,  of the DSA, and the impact 
of these SSCs on the safety basis is descnbed in Chaptei 5, Huzurd kfentification artd 
Attulwts, and Chapter 6, Accrderit Analysis, of the DSA 

Assessment Deactivdlion dnd decommissioning dctivities through demolition of the 
structuie are authonred in the DSA The operations and D&D activities descnbed are 
adequate to support the current missions of thc facility The DSA identifies potential 
accident scenartos associated with the mission activities, and provides hazard and accident 
analysis to identify the conlrolb naessary to m i n i r n m  their nsk The DSA clearly identifies 
activiticc; that may be performed dunng a Suspension of Operations per the TSR 
requirements 

The DSA also describes the design of the SSCs that perform safety functions and their 
relationship to the various operational and D&D activities being conducted in the facilities 
The applicslbilrty of these SSCs to the safety basis IS descnbed via the hazards identification 
and dndysis and accident dndlysis processes in Chdpters 5 and 6 of the DSA 

Conclusion The DSA provides a cledr desciiption of the Building 7761777 Complex 
mission and planned activities to support D&D of the facility and cvcntual dcmolition This 
cnterion 1s adcquatcly mct 

6) Clear basis for and Diovisions of exemDtions, consent ameements. and oDen issues are 
presented 

I 
I 

This cntenon evaludtes the effects of any exemption, consent agreement, or other open issue 
as may bc identified with regard to the DSA’s approval and implementation This critenon is 
addressed in Section 2 2 3 2 ,  Srgnificant/Open USQs [Unrevrewed Sufety Questions] and 
Safety-Related FrrtdirrgsiEvents, and Chapter 3, Safety Maitagemen1 Programs, of the DSA 

Assessment AB issues of signiticance tor the development of the DSA include those 
documents that are listed in Table 2-1, USQ md JCO [Justification for Contulucd 
Operarrori] Evabratioris of Sigriifcunce to Budding 776/777 The table identified the 

, 

1 
I 
I following documents as open or significant 

1 

2 
3 

A Sire-wide JCO dnd corresponding USQD dedling with filter plenum deluge syslem 
operation during concurrent fire wpprewon systcm opcration 
A Site-wide USQD dealing with hydrogen gas and turbulent jet explosions 
A Site-wide JCO and corresponding USQD dealing with 10-gallon drums that have 
the potential for hydrogen buildup 

i 

hem 1 was addressed by dn engineenng ewluation that provides documented evidence of the i 
I ddcquacy of thc overall Fire Systems due to design redundancies Also, since the Fire 
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Satety Cwlutltion Report for 
Building 776/777 Documented Safely Analysis. Kevision I 

Systems die not Safety Signtricmt in the DSA, thc management of this issue as part of the 
Fire Protection SMP I $  coilsidered adequate Item 2 was addresqed by incorporation of 
dppropriate cxplosion frequencies in the accident analyscs of the DSA Item 3 is being 
addressed as p x t  of the Waste Management SMP in enforcing the safety analysis assumption 
that no unvented Trdnsuidnic (TRU) waste contdiners will be used in the Building 7761777 
Complex 

Tabfe 2-1 of thc DSA addresses resolution ot Item 3 above by refemng to a control 
prohibiting use of 10-gallon dnims I h is  control was includcd in Revision 0 of the TSRs as 
Administrative Contiol AC 5 2 This control has since been deleted based on resolution of 
DOE-RFFO comments The text of Table2-1 IS to be wised per the red-lined markup 
provided in Appendix A to refer to a programmatic control rather than an AC control 

No exemption5 were iequestcd i n  the DSA, however, the DSA does reference one approved 
cxemption that affects the Building 7761777 Complex 

EX-001, Fire Dampers Within HVAC Ductwork -This exemption to thc 
requirements of DOE Older 5480 7A, Fire Protectzon, was approved since the use of 
fire dampers within HVAC ductwork IS appropnate for most industrial and/or 
commercial facilities but is inconsistcnt with good Health Physics practices for 
plutonium facilities 

The listed exemption has no resultant compensatory actions and docs not need any special 
considelatinn within the Fire Protection SMP or the accident analyses of the DSA 

Conclusion The DSA adequately discusses provisions for exemplions and open issues are 
adequately addressed No consent dgreemenls are explicitly addressed in the DSA and in 
general are addressed at the Safety Management Program lcvel (e g , consent agreements with 
the State of  Colorado would be captured in the Waste Management and Environmental 
Protection Progrdm) This cntenon is adequdtely me1 

5.2 Adequacy of Hazard and Accident Analyses 

The hazard analyses and accident analyses contained in a DSA are the foundation upon which the 
remaining bases (I e , Safety SSCs, TSRs, and programmatic controls) rely Per DOE-STD-I LO4 
(Keference 6), the objective of the DOE review of this portion of the DSA is that it contains 
sufficient information with appropnate references to supporting details to ensure the 
completeness of the hazards and accident analysis, and the consistency of the logic used 
throughout the andlysis process 

Per guidance from DOE-STD-I 104, this qection provides an overall summary of the 
methodology, assumptions, bases, conclusions, and commitments in the DSA and 1SRs 
Significant issues or discrepancies were resolved as part of the DSA/TSR development process 
and incorporated into the final contractor submittal. thus are not elaborated further unless 
directed towards clanfying some specific aspect of approvnl, demonstrating understanding of 
some aspect of the facility wfety basis, oi clanfying esqential aspects of important issues The 
adequacy of the hazard and dccident analyses presented in the Building776/777 DSA is 
determined for the following five concluqions from DOE-STD-1104 
DOURlTO Safety Evaluation Report Rev 1. June 2003 
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Sdety Evdtudtion Repod for 
Building 7761777 Dcicurncritcd 5 . h ~ )  An.ily\i\ Kc\ isrun 1 

1 ) The h u x d  malvsis include\ h n d i d  idenlificdtion thdt snccifics or estimates the hdzdids 
ielevant for DSA considerdtion in terms ot type, quantity, dnd torm, and also includes 
pioueriv performed Licility hudrd clcissif icdtion 

This ct itenon piimm ily dddresses Chdptei 5, Huzcrrd Identrfr~utroir and Anulv\r~, but diso 
covei s statements made in the Er(~cirrrw Siriiiriiurv dnd Chapter I ,  IiiirocIuctiuir, deding with 
the findl tdcility huml cldssificdtion 

Assessment The huaid identiticdtion picxesc iclied hcdvily on an carhcr Building 776/777 
Complcx Prcliniinnrq Huards Analysis (PHA) (Rcteience 12) and the Site PHA 
(Reteience 7) These souice documents identified an initial list of hazdrds that werc 
reviewed for dpplicdbility to the curtent Building 7761777 mission and activities At this 
point, any ncw hazards poscd by thc D&D mission were incorporated into the identificd 
hdzards list In addition, the hazdrd identification checklists dnd methodology presented in 
the Safety Andysis and Kisk Assessment Handbook (SARAH) (Reference 13) were 
consulted to ensute completeness 

A p<ut of the basic ‘ippioach used In the haiard identificdlion ptocess W ~ S  to utilize 
checklists 1 he checklist presented in Tdble 5- I of the DSA is not consistent with the Site 
PHA or thc SARAH but thc information prcscnted is generally complete The actucll listing 
ot hudrds found in Table 5-4 is comprehensive but is not consistent with the Site PHA 
categonz‘ttion of harards I’he huiird listing identifies the type and form of the hazards but 
does not consistently identify the “qumtity” of the huards Whilc this appears to not mcet 
this SER cntcnon, thc hdzard “quantity” information is generally understood sufficiently to 
relate the hdmrds to potential accident scenarios This IS due to the relative simplicity of the 
activities bcing conductcd dnd the limitcd cxposure ol radiological mnlendls to high-energy 
hdzdrds In dddition, the hoard tdble in the DSA is consistent with other Dccommiwoning 
Bms foi Intciim Opcr‘ition (DBIO) documciits at the Site covenng facilities with similar 
missions and activities 

Facility h u m d  categoi-mtion infoi rndtion is found in  the Ewcutrve Jwiiinury, Chdpler 1, and 
Chapter S of the DSA The Building 776/777 Complex is classified as a Hdzdrd Category 3 
Nuclear Facility based on the limited inventory ot radiological mateiid and application of d 

scgmcntation argurncnt dealing with thc material distnbution and lack of mechanisms for 
consolidation ot the material While the Building 776/777 Complex will contain more 
i diologiccil mcllenal thdn the DOE-STD-1027 (Reference 2) Hazard Category 2 threshold for 
Pu-239, the h a m  d clawfication is ,qpropi late bawd on thc rationalc prcscntcd bclow 

DOE-STD- 1027 indicdtcs “Thc conccpt of independent facility segments should be dpplied 
where tm l i t y  tedtures preclude bringing mdtendl together or cclusing hclrmful interdction 
from rl common severe phcnomcnon Tt should be noted that DOE 5480 23 states that an 
analysis and ccltegoiizdtion is be pertormed on ‘processes operations, or activities’ and not 
nccessmly whole fmlities For the purposes or h u d  cdegon~dlion and estimdting 
huaidous n-tatcrial Invcntory, the objective is to undcrstand the available hazards that could 
interact and cause harm to individuals or the environment ” 

The Standard also stdtcs ’‘ for final Cdtegon7atioii, for facililres initidlly cldssified ds 
DOEIRFFO Sattry Evdludtion Report 
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Hazard Category 2, if the credible release fractions can be shown to be significantly different 
than [the airbornc release fractions used in generating Threshold Quantity values for 
Category 2 in  T'ible A 1 provided on Page A-9 of Attachment 11 based on physical and 
chemical form and available dispersive energy sources, the thre3hold inventory values for 
Category2 in Table A 1 may be divided by the rdtio of the maximum potential relense 
fraction to that found on Page A-9 *' 

The dpprodch taken in justifying that the Building 776/777 Complex should be categonzed as 
a Hazard Category3 Nuclear Facility utilizes elements of both of the DOE-STD-1027 
concepts presented above It IS drgued that the remaining radiological matenal in the 
Complex is dispersed sufficiently and is in  a form that precludes involvement of more than 
900 grams of weapons grade plutonium (WGPu) in any single credible postulated accident 
scenano it will also be argued that the predominant form of the radiological matenal, at any 
one time in  the remaining facility life, has a significantly lower airborne release fraction than 
that associatcd with the general solidpowderlliquid release fraction value of 1 OE-03 cited in 
the Standard for internal cvent scenanos that have the potential to involve large fractions of 
the matenal 

'lhe inventory of radiological rnatenal in the Building 776/777 Complex upon which the 
hazard categonzation is based is lcss than 1,500 grams WGPu The matenal is basically in 
the form of holdup in ductwork, plenums, and painted contaminated concrete. Gloveboxes 
have been removed from the facility leaving some Heating, Ventilating, and Air Conditioning 
(HVAC) Zone 1 plenums and ductwork, the Zone2 HVAC system, and some low 
contamination level piping systems The vast majority of the remaining radiological matenal 
is in  the form of "fixed" contamination or holdup in ductwork and plenums 

The radiological matenal in the facility is divided into three parts between the Buillng 776 
and Building777 1'' floors and the combined 2nd floor of the facilities Postulated fires, 
spills, and explosions involving the remaining radiological matenal arc evaluated in 

Chapter 6,  Accident Analysis. to determine if any of these scenanos can involve a substantial 
fraction of the remaining matenal 

Based on the significant decontamination expenence of thc facility to date, a large fraction of 
the remaining radiological matenal will be removed from the facility as surfacc-contaminated 
objects (SCO) rather than in TRU waste containers Consolidation of this SCO waste into a 
configuration in excess of 900 grams is not considered credible 

The decontamination of remaining ductwork and plenums could generate TRU waste that 
may be disposed of in waste drums However, it is also not expected that sufficient numbers 
of waste containen will be generated and consolidated such that the combined inventory 
susceptible to an accident would exceed 900grams Waste containers are expected to be 
removed from the fdcility as thcy are generated with limited residence time in stagmg areas 
Also, the actual loadmg of the waste containers is not likely to challenge waste container 
packaging limits (I e , 200 grams for drums and 325 grams for boxes) at this point in thc 
D&D process due to the dispersal of the matenal throughout the facility Waste packaging at 
or ncar the limits of the containers generally requires highly contaminated components such 
that the secondary waste stream associated with decontamination deals with concentraled 
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rndteii,ils wheie the contdlner l i m i t  I $  ieachcd hcfoic the contdiner is tilled with wdstc 
matciials 

Fires, spills, dnd explosions dre possible during thc iemdining life of thc fdcility There IS 
postulated lire that could ~iivolvc d m,qority of wdstc containei s and duct/plenum holdup but 
i t  ha\ lower tirc-rcldted ielease Iraction than that assumed in the DOE Stmddrd Other tires 
with equivalent "tootpnnts" would involvc less mLitenIrl and hgei files involving more 
m,iteridl &IIL not conwleied credible Spill\ would impact inuch siiwller amounts ot 
~~drologicdl rnateiial illan fires Explosions dre similar to spills in many wdys i n  that they 
cusc wastc contdiners to topple or be penetrdkd by missiles leading to spills However, 
postuldted credible explosions do nor impdct as many waste containers as fires and have 
lower release fractions 

The two dominclnt ndturdl phenomena/exteinal event bcendnos that cdn impclct large frdctions 
ot the remmung rdiologic~l rndtend dre the seismic and the aircraft crash scenmos 
Seismic events aie expcctcd to impact no moic thdn 10% of the remaining facility inventoiy 
( 1  e ,  150 grams) Aircraft crdsh events could implicl locdlilsed, high concentrations of 
r,idiological mdteiidls, which die not expcctcd to occur as discussed above In summar) no 
cicdiblc dccjdent scenario hds been identified that could chdenge the lldlsdrd Cdtegory 3 
Clrissificcition ot the fdcility 

Becdiisc the Hdrdrd CAegonLdtlon is based on tx i l i ty  condition3 that do not yct cxist, thcrc 
is DOE-RFFO expectation to verify that thc holdup in the fdcility is below 1,500gr~ms 
piior to DSA iinplcnicntation This condition is expected to be met when most of the 
remdining high-holdup ductwork has been removed from the facility Appendix B states the 
expectdtion cissocidled with implementation ot this DSA 

Conclusion Hdzdrd identitication foi the Building 7761777 Complex was adequate for the 
andlysis and derivation of TSR controls The hazard classificdtion for the facility wa5 
adequately determined and justified as a Hazad Category 3 Nuclcdr Fxility The DSA 
'issurnes t h d  the fwlity inventory 01 r,idiological mdtenal is below 1,500 giains in oidei to 
support the hudrd cldssificdtion of the facility and thi5 is imposed as a requirement prior to 
implementation Thi9 critcrion is adcquately met 

Thc hdzard analysis includes h d ~ d i d  evdludtion that covers the activities for which dppro\~d is 
sought, is consistent in  approach with established industrial methodologies. identities 
pieventive and mitigative features for the spectrum of events exdmined, and identifics 
dominant accidcnt scenarios throuph rankinn 

This ciitenon dedls with the content oI Chdpter 4 Aclrvizy Uexriptroii. Chapter 5, fftrcrrd 
Ideniificutrcm utid Analv\r\, dnd Chapter 6, A(criimr Anulyci5, ot thc DSA 

Asnessmcnt While the activities ,re 
detined prirnclnly by example, the descnptions provide some rnformdtion about potential 
huardous mdenals and energy sources that may be associated with thc dctivity Thc 
Chdptcr 4 hazard information is consistent with the hdzdrds presented in Table 5-4 of the 
DSA Nu hdidids dssocidted with thc riCtivities lor which duthon7dtion is  being sought \\ere 

Thc proposcd activitics drc described in Chapter 4 
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identified that do not appear in thc Chapter 5 hLvards list and analysis However, therc is no 
direct linkage between the hazards in  Chapter 5 and thc activities descnbed in Chapter4 
While this linkagc would be useful, the simplicity of the activities being performed make the 
linkage unnecessary since thc activity ha7ards are relatively straightforward and gencrally 
undcrstood 

The appmxh taken for the hazards analysis IS consistent with that used across the Site in  the 
approved DBIOs This approach does not literally follow the approach descnbed i n  

DQE-STD-3009 (Reference 3) but yields ulisfdctory results The hazards analysts or 
evaluation descnbed in the Standard IS accomplished in the Ruilding776/777 DSA by the 
combination of the hazards analysis in Chapter 5 and the accident analysis in  Chapter 6 
Rather than using the hazards analysis to qualitatively assess receptor nsk, the accident 
analysis is used to more quantitativcly dcfine the receptor nsk TSR controIs are defined 
almost exclusively in the accident analysis rather than being defined in both the hazards 
analysis and accident analysis By taking this approach, the relative ranking of hazards is not 
used as the basis for selection of dominant accidcnt sccnanos Rather, dominant accident 
scenanos are selectcd based on Site AB development expenence over a number of years 
Again, due to the simplicity of the activities and the limted exposure of radiological 
matenals to high-energy hazards associated with D&D operations, the selection of accidents 
for analysis is relatively straightforward and is well understood at the Site 

Table 5-4 characterizes the hazards to each of the receptors by stating the concerns associated 
with the hazard The CW and MOI concerns are stated in terms of accident typcs The NV 
concerns dre stated in  terms of the type of harm or injury that can result from the hazard 
(e g , bum, hithmpact, toxic chemical uptake) In two caws, the IW concerns ae inconsistent 
with the hazard Foi the 11 K Elevator hazard under the High Temperature and Pressure 
group of hazards, the “Worker concerns” should be “Missile impact” rather than “Chemical 
Exposure” For the 13 E Torqued Bolts hazard under the Potcntial Energy group of hazards, 
the ”Worker concerns” shouid be “Missile impact” rather than ‘‘Falling objects” The text of 
Table 5-4 is to be revised per thc red-lined markup provided in Appendix A to correctly 
present thc W concerns associated with thc hazards 

The hazards information in Table 5-4 provides some informat~on on preventive and 
mitigative features that could be used to address each specific hazard However, the accident 
analysis in Chapter 6 explicitly dcfines the preventive and mitigative features that are 
credited with nsk reduction and are relegated to the TSRs The candidate controls listed in 

Chapter 5 associated with each hazard are pnmdnly focused on the Immediate Worker (IW) 
protcction Between the controls listcd i n  Chapter 5 corresponding to specific hazards and 
those definedcredited in Chapter 6 corresponding to specific accident scenanos, d 
comprehensive set of controls is provided covenng the hazards associated with the 
Building 7761777 Complex This comprehensive set of controls is further supplemented by 
the Site PHA suite of engineered and administrative controls available to prevent accident 
scenanos and/or mitigate accident consequences for the immediate worker, co-located 
worker, and public in a genenc fashion The Site PHA focused on the identification of 
controls to protect any of the receptors, baed on a qualitative assessment of unmitigated 
frequcncies, consequences, and nsks from previously approved Authonzatron Bases 
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Conclusion The hdLdrd andlysis evdlunted the hamrcis absocidled with the &livities that will 
be performed in the Building 776/777 Complex and idcntificd prcvcntivc and mitigative 
fedtures for d full spectrum of events A standard set ot Site D&D accident scendiios was 
further evaluated in the Chapter G accident analysis This cntenon is adequately met 

The analysis, identifies assumptions made in characterizing the response of controls for the 
set of dominant accident scenanos, and justifies the adequacy of existinn controls or 
identifies specific commilmenls directed dl further reducinv f m l i t v  nsk, i e ,  describes the 
administrative controls, coinucnsatow mcasurccF oi rcstnctions on interim operutions 
implemented ds d result of identified vulnerabilities 

This critenon deals pnmanly wilh DSA Chapter 6, Accrdertt Analysis, and Chapter 7,  
Derr valiorz of Techtrcal Safety Rquirenzeiltts 

Assessment Thc approach takcn in the development of the recent DBIOs for D&D facilities 
removed the requirement to assess control set vulnerability to the accidents for which they are 
credited This DSA follows the DBIO approach and does not address this topic However, 
the only “hdrdware” control identified in the DSA was the “Wastc Container Integnty” 
Design Feature The vulnerability of ihis sdfely feature is considered in the safety analysis 
either inherently (1 e ,  damage ratios dre bdsed on the vulnerability of the container) or 
explicitly (I e , container vents reduce hydrogen deflagration frequency bdsed on the 
likelihood of the failure of the vent) 

The remaining controls are Administrative Controls (ACs) and thc vulnerability of these 
controls is also dddrcssed in  the analysis In these cases, the Combustible Matenal Control 
vulnerability IS explicitly credited with reducing the frequency of fires No other ACs arc 
defined 

The DSA does address ways of further reducing facility risk during discussions dealing with 
the thrce IW or CW high-nsk scenanos It is acknowledged that the only prdctical way to 
reduce risk associatcd with the high-nsk scenanob IS to remove the remaining marcrial-at-nsk 
(MAR) from the facility and complete demolition of the complex 

Conclusion 
control vulnerabilities and ways to further reduce nsk from high-iisk scenanos 
cntenon IS adequately met 

The DSA accident scenarios for the Budding 7761777 Complex adequately 
This 

The haLdrd analysis results are clcarlv charactenzed in terms of detense in depth, workcr 
safetv, dnd environmentdl protection and the logic bchind assessing the results in terms of 
Safety Significant SSCs and desirznation of TSRs is understandable and internally consistent 

This cntenon dcals with the content of Chapter 5, Huzurd Ideiitifcutrorr and Amlym, 
Chapter 6 ,  Accident Analysis, and Chapter 7, Derivation of Ikdiiiicul Safety Requirements, of 
the DSA 

Assessment The hazard analysis results wtisfying this Cntenon dre found in the Chapter 6 ,  
Accident Aiiufyvr Immediate worker informdtion is provided in the scenano lex1 discussion 
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For the MOI and CW, the rewlts of the accideni analysis are summanzed on PHA-type 
tables Each table also summanzcs the enginccrcd featurcs and the administrative controls 
that prevent or mitigale the consequences of n postulated accident The tables then define 
which controls are specificalIy crcditcd I n  the analysis to lowcr the frequency of the accident 
(preventive) or to lower the consequences of the accident (mitigative) The tdbles also define 
controls that are not specifically credited to rcduce frequency or consequences to the MOI or 
CW but are identified as detense-indepth controls tor that accident scenano 

DOE-STD-3009 descnbes Defense in  Depth in terms of protection to all facility, onsite, and 
offsite receptors, including protection of the cnvironmcnt The DSA application of the 
Nuclear Licensing Stredmline Initiative (Reference 5) applies nsk guidelines as a starting 
point for detcrmrnation of when controls are warranted Other controls presented in the 
hazard descnption table in Chapter 5 may also provide Defense in Depth that protect one or 
more of the receptors, but these are generally required by SMPs and are not denved by the 
hazards analysis or accident analysis 

SMPs were deemed ddequdte to protect the IW and no controls warranted elevation to TSRs 
to protcct thc IW beyond those required for protection of the MOI and the CW Also 
regarding worker safety for both the IW and CW, Chapter 3 of the DSA covers the SMPs 
whose construct is to establish disciplined methods of conducting business and operations 
Implementation of thcsc programs rcsult in an rnfrastmcture to ensure that work is performed 
safely Therefore, worker safety is an integral part of these institutional processes 

A purpose of the DSA is to demonstrate that the health and safety of the public is not 
adversely impacted from activities involving radioactive matcnals in thc complex Thus, the 
DSA does analyze the environmental Impact from accidental releases of radioactivity as far 
as the health and safety of the public is concerned The dose consequence from thc direct 
inhalation pathway dominates dose contnbutions from all other pathways For conservatism 
in the consequence analysis, plume depletion mechanisms such as dry and wet deposition 
have not been included in the atrnosphenc dispersion model, which lead to increased airborne 
radioactive conccntrations and no settling of radioactivity. However, the credited controls 
that prevent or mitigate the consequences of postulated accidents for the CW and the MOI 
will significantly reduce the potential for an uncontroiled release that could impact the 
environment Although thc cnvironmental protection is not explicitly evaluated in the DSA, 
the DOE-RWO views those features that protect the health and safety of the public and the 
collocated workers are adequate to protect the environment 

Chapter 7 of the DSA presents the approach for denvalion of TSRs for engineered safety 
features identified in the accident analysis and mapped to Safety SSCs in the facility, and for 
Administrative Corrtrols The only Safety SSC identified in the accident analyses is the 
Waste Containel lntegnty Design Feature, which IS credited for reducing the frequency of 
container hydrogen deflagrations (due to venting) and IS inhcrcntly credited in the 
determination of damage ratios used in the accident analyses for accidents impacting waste 
containers No other Safcty SSCs were identified although the Fire Suppression System and 
the Filtered Exhaust Ventilation System are cited as Defense in Depth systems controlled vid 

the Fire Protection and Radiological Protection Safety Management Programs 
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The single engineeied sdtety tedtuie idcntitlcd in the xcidenr mdyses was categorized ds d 
Satety-Significant SSC Thc MOI radiological dose consequences for all the evaluated 
scenanos never exceeded the 5 rem threshold, which is used to identify potentidl Sdfety-Class 
SSCs 

Concluwon 
and Safety-Significant SSCs is ddequdtel y met 

This critenon on Defense in Depth, worker sdlety, environmentdl protection, 

5) Subsequent dccident analysis cledrlv sub$tdntiates the findings and delineations of  hazard 
mdlysis for the subset of cvcnts cxamined, confirms their Dotential conseauences. dnd tor 
cvents potentially exceeding evaluation guidelines there is cledr identification of dssociated 
Sdfety Chss SSCs and bdsis of TSR derivations 

I 

i 

4 

Chapter 6, Accrdertt Analysrh, and Chapter 7 ,  Denvutrori oj TSh,  ot the DSA pnmarrly 
dddress this cntenon 

Assessment The methodology for performing thc accident analysis is describcd in 

Section 6 1. Accident Anulysrs Methodology Chapter 6, Accideiit Analym, evduated 
potential scenanos based on the D&D activities, identified humds, dnd preventive and 
mitigative contiols IO mesh nsk to the public and collocated workers, and to derive 1SK 
contiols No spccific ci itciia were estahlishcd to sclcct “reprcscntativc oi uniquc” bounding 
dccidents from the Hazards Analysis for the DSA Accident Analysis Nine “representative or 
unique” bounding wxient scenanos weie evaludted in the Accident Andlysis bdsed on 
simildr andlyses performed for other D&D fmlities and the previous Building 776/777 
Complcx PHA (Rcfercncc 12) Thc cvaluatcd accident scenano risks were compared to thc 
Site evaluation guidelines to identify situations that may warrant Sdfety SSCs and to establish 
TSR Limiting Conditions for Operation, Administrative Controls, or Design Features Each 
scenano descnption identifies the dctivities thdt are linked with the scenano, details the 
accideiit sccnai io, identifics iceiiaiio awinptions, e5tablizhes the accident frequency, defines 
the scenano MAR, performs a consequence and iisk evaluation, establishes thc crcditcd 
control set, and identifies defense-in-depth controls In addition, other scenanos thdt are 
bounded by Lhe evdludted scendno dre idenlified, consequence dnd iisk evaluations tor the 
boundcd scciiarios are picsented 

The accident analysis results are documented on PHA-like tdbles The majoi elements of 
edch scenano andlyLed in the accident analysis are as tollows 

Scenario Descriptive Material including 
HaiardMAR The specific radiologicdl indend foi m and MAR qudntity 

Accident T y ~ e  
external events 
Dominant lnitintor Potentid initiating events 
Vulnerable DSA Activities Activities during which the scenano can occur 

Fires. explosions, spills, natuial phenorncna evcnts, and othei 

i 

I 
I ’  
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Scenario Results including 
Receptor Public and Worker 
Sccnano Frequency Both without prevention and with prevention 
Consequences Both without mitigation and with mitigcition 

Risk Class Both without prevention/mitigation and with preventionlmitigation 
Credited Controls Safety SSCs or Administrative Controls to reduce frequency 
and/or reduce consequences 
Defense-in-DeDth Controls SSCs or SMPs that are not credited but are 
potentially availablc to rcducc frequency or consequences 

I’he accident analysis approach is generally bawd on the Safely Analysis arid Risk Assessment 
Haridbook (SARAH) (Reference 13) Nine bounding dccident scenanos were evaluated 
three fires (small, medium, and large), one spill, two exploaons (container deflagration and 
flammable gas), two external events (crane drop and aircraft crash), and one ndturdl 
phenomena event (seismic) In all cases, the MOI rddiological dose conwquenccs were low 
The CW consequence$ were low in five of thc nine scenanos, moderate for three scenanos, 
and high for the remaining scenano The 1W consequences were low for threc scenanos, 
moderate for three scenanos, and hzgla for the remaining three sccnanos 

Mitigative controls were not applied for any of the CW nzoderufe or high consequence 
Scenarios Two of the four CW high-nsk scenanos were reduced to low-risk scenanos by 
frequency reductions associated with the Combuslible Matenal Control AC in one case (large 
fire) dnd the Waste Container lntegnty (vcnting) DF in the other case (containei 
deflagration) The Combustible Matenal Control AC wds also used to reduce thc frcqucncy 
of another of the CW high-nsk scenanos (medium fire), lowenng thc Risk Class from I to n, 
but the scenano remained a high-nsk scenario In the remaining CW high-nsk scenano 
(aircraft crash), no controIs were identified 

SMPs were generally credited with reducing the W nzudwute and high consequence 
scenanos In lhe cases of the medium and large fires and thc container deflagration, which 
yelded moderate consequences for the TW, the SMPs (pnmarily Emergency Response and 
evacuation) reduced the consequences to low The flammable gas explosion scenano, which 
yielded high 1W consequences, wds dlso reduced to low consequences by SMPs (pnmunly 
Emergency Response and evacuation) Emergency Rcsponse and evacuation reduced 1W 
conscqucnces for the aircraft crash and the seismic event from f t tgk to rnucierute In the casc 
of the aircraft crash (frequency 1s extremely unfrkely), this also lowcrcd a high-nsk scenano to 
a low-nsk scenano Only in the case of the seismic went did the IW Rssk Class remain high 

There are no control$ warrantcd at thiq qtage in the facility lifecycle for reducing the nsk from 
the aircraft crash (CW high-nsk scenano) and the seismic event (IW high-nsk scenano) The 
prudent approach is lo remove the radioactive matenal from the facility to reduce the nsk rather 
than to harden a building just pnor to dcmolition These analyses are very conservntivc and 
represent bounding simplificat~ons of the dctual phenomena Thc CW radiological dose 
consequence for thc aircraft crash is 26 rem, which just exceeds the luglz threshold of the Site 
Evaluation Gutdelines (EGs) Removdl or conservatism from the analysis would yield d lower 
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dosc conscqucnce md make the scenano low risk lor rhc CW In addition, the Site Are 
Depmment is dvailable for reymnsc to the event dnd can providc a defcnse-in-depth miiigativc 
lunction that is  not credited 01 xknowlcdged in the DSA The 5eismic event evdludtion is also 
vciy conscivative in  its evducltion of the IW consequenLes, i t  dssumes a modeidte ieledsc ot 
rdiological matenal thdt is predominmtly fixed contamination 

The rerndining high-nsk scendiio dcdls with a mcdium tile impdcting the CW The CW 
rtldiological dosc conscquencc foi this event ilr 8 6 rcm 'The dndlysis of the tire is vet) 
conservdtive. 11 dssumes that nearly clII 01 the i,idiological inatcrial i-cniciining in thc tacility 15 

involved in the lire dnd that the CW w i l l  icmain in  the plume ot a tile to1 the dutdtion 01 the 
rclcasc iathei thdn moving auay from the smoke Ihe analysis dl~o does not consider the 
mitigative effect of the Fire Suppression System Whilc crediting this gystem could ieduce thc 
CW consequence from this cvcnt aiid make the scenmo low nsk, the requiremen1 lor d TSR- 
controlled Fire Suppression System for the faulity at this stdge of decommissioning is not 
warrated given the conservatism in the dnalybis However, thc Fin: Supprcsqion Systcm will 
be rndintmed under the File Protection SMP a. long as possible until it becomes necessary to 
stiip it out In addition, the Site Fire Department is dvnldble for response to the evcnt md can 
provide a defense-in-depth miqpive function that IF  not ci-cditcd or acknowlcdgcd in thc DSA 
While the crediting of d high cfficicncy parriculate air (HEPA) filtered exhaust trom the tdcility 
would reduce the CW consequence horn this event m i  mdke the scendno low nsk the 
requirement for a IIEPA filtered exhwst for the facility at this stagc of dccommissioning is not 
wdridnted given the conserwtism in thc wfcty mdlysi~ Howevei, the HEPA filtered exhaust 
will bc niantaincd undcr the Rddiologicd Protection SMP until tadtological conditions in Lhc 
tacility no longer warrant it 

i 

One low-risk scenano deals with an etfrcwwh urilikeh, Iaige, engulfing pool tire The CW 
rcldiologicdl dose consequence for this everit is 24 8 tern Whilc thc CW conscqucncc is 
~nuderuie, i t  challenges the 25 iem threshold for high conscquences Theretore, this scenano is 
also considcrcd a high-nsk sccnano foi the CW The mdlysis  of this tire is both non- 
conservative and conservative The non-conservdtive dspects 01 the dndlysis die thdt i t  dssumes 
that the fire lasts Jor 60 minutes (major lire) even though rl fuel pool fiic ot this typc would bc 
significantly shorter in duration, and, unlikc thc mcdium lire, the matenal at nsk (MAR) is 
assumed to be 450 grams rather than 900 grams This latter non-conservdtisrn IS only relative to 
other accident analyses, it could actudlly be argued !hat the MAR is stlll very conseivdtivc 
From the dnalysis conservdtism standpoint, the sccnmo dw.imes thdt thc CW will remain in the 
plume of a fire for the durdtion of the relecl3e rdther thnii moving away from the smoke The 

System While crediting this system could teduce the CW Lonsequenw from this event dnd 
mdke the scendno low nsk dnd/or mdke the scenano lwyotid r.irrei~telv wrlihciy, thc requirement 
for a TSR-controlled Fire Suppression System for the facility at this stage of decommissioning 
is not warranted gven the conserv&sm in the dniilysis However, the Fiie Suppiewon Systcm 
will be rnmtained undei the Fire Prorection SMP d~ long as possible until i t  becomes necessdry 
to stiip it out In addition, she Site Fire Depdrlment is dvdildble for response to the event and 
can provide u defense-in-depth mttigdtive function thdt IS not cixdited or xknowledged in  thc 
DSA While the crediting of n high efficiency particuldtc dir (HEPA) filtered exhaust from the 
facility would reduce the CW consequence from this event, the requirement for ,I HkPA filtered 

I 

f 

i l  

1 
3 

dnalysis also docs not coiisidcr thc mitigative andor preventive effect of the Fire Suppression 1 
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cxhaust for the facility at thic; stagc of decommissioning is not wdrranted given the conservatism 
in the safety analysis However, the HEPA filtered exhaust is to be maintained under the 
Radiological Piotection SMP until radiological conditions in the facility no longer wdmnt it  

Dunng the final review of Revision 1 of Chapter6, the following technical issues were 
identified and are resolved in the attached red-lined markup changes in Appcndix A 

In Section 6 2 13, Large Frre, Engufing Pool The assumption dealing with frre 
duration should indicate that the fire bums for GO minutes rather than 30 minutes based 
on the DSA supporting calculations [Editonal chmge albo made pei contractor request 
to change the sentence from “Per SARAH, the large fire bums ’’ to “This large fire 
burns ” ] 

In Section 62  13 ,  Large Are, Eqplf irg Pool The assumption dealing wrth MAR 
should indicdte rhdt “55” gallons of contaminated oil is involved rather than “S’ gallons 
of oil b a d  on the DSA supporting calculations 

In Section 6 2 1 3 ,  Large Fire, Errgiclfittg Pool The last sentence in the Immediate 
Worker paragraph should indicate that the final Risk Class for the W is “Risk Class 
N” rather than “Risk Class lTl” based on an extremely mlrkely, low consequence event 

In Section 6 2 3 1, OverpressunzatiorJratto~~, Hydrogen The third sentence in 

the Immediate Worker pdragraph should indicate that the initial Risk Class for the W is 
“Risk Class If’ rather than “Risk Class I” based on an unlrkely, moderccte consequence 
event 

In Section 6 2 4 1,  Crane Drop - Eirernal Lvenf The damage ratio assumed for the 
analysis should be 1 0 rather than 10% per DOE-RFFO direction dunng the DSA cross- 
table review pmcew 
In Table 6-15, Crane Drop Thc MAR assumed for the analysis should be ‘900 grams” 
rather than “800 grams” per contractor requested change 

In Table 6-15, Crane Drop The Public consequences should be “3 OE-2 rem” rather 
than “3 OE-3 rem” and the Worker consequcnccs should be “3 1 rem” rather than 
“3 OE-l rem” based on DOE-RFFO direction to change the scenano damage ratio to 
I 0 rather than 10% These changes dlso apply to Table 6-20, Summnry of Accrdeiir 
Armlyses 

In Table 6-16, Accidents Boraided by Scenario 6 2 4 I The MAR assumed for the 
analysis should bc “900 giams” rather than “500 grams” per contractor requested 
change 

In Section 6 2 4 3 ,  Earthquake - Narurnl Phenomena 1 he Public consequences should 
be “1 1E-2 rem” rather than “1 2E-2 rem” per contractor requested change Th~s change 
also applies to Table 6-20, Szutirnary ofAccrdent Analyses [Editondl change also made 
in the last sentence before Table 6-18, which should lead “ controls for an earthquake 
are presented in Tabfe 6-18 below ” mthcr than “ controls for an dimaft crash are 
presented in Table 6-19 below ” and the title of Table 6-18 should be 
“EARTHQUAKE” rather than “EARTHQAKF’ ] 

0 

0 
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0 In 1 clble 6-19, Accidmh Rounded by Scennno 6 2 4 3 The Public consequences for 
NP-2 should be “8 5E-6 rem” rdthei thdn “5 8E-4 icm” and the Woikcr consequcnces 
for NP-2 should be “1 1E-3 rcrn” lather thdn “75E-2 rem” based on the DSA 
supporting cdlculdtiona [Editorial chclnge also made in MAR for NP-3 from “850 g” to 
“850 grams” for consistency ] 

In Table 6-20, Suni~tary of Acciderir Aiiulysos The Workcr Risk Class for the Aircraft 
Crnsh With Prevention & Mitigrltion qhould be ‘“/A” rather them “!.I” Since there is no 
prevent] ve or mitigative measures proposed 

In Scction 6 3, High-Ruk Scertcino~ The next to last sentence in the Alrciaft Crash 
paragraph should r e d  “When evaludted dt dn EX7’REMELY UNLIKELY frequency, the 
event represenls cl RISK CIASS 111” rather thdn “When evaluated at an UNWKELY 
frequency, the evcnt rcpresents a RISK CLASS IZ *’ 

Conclusion Overall, thc dccidcnt analysis is comprehensive and thorough, dnd evaluates a 
spectrum ot accidents thdt provides rl defendable bdw for requircd controls and development 
of TSRs This cnterion is mct 

0 

a 

5.3 Adequacy of Safety Structures, Systems, and Components 

Identification of Safcty Structures, Systems, m d  Components (SSCs) is a product of the haurd and 
accidcnt analyses, which provide the bdses tor their designation Determining the adequacy of 
sdfety SSCs detined by the clccidenr analyses results in bcing able to conclude that the DSA 
contains sufficient documentation and basis to meet the following three cnterid 

The Safetv SSCq idcntified and descnbed are consistent with the loac presented in hazard and 
accident analyses 

This cntenon addresses the SdfeCy SSC identification procew in Chapter 5, Hazard 
Ideiitijicatiori and Anulyw, Chaptcr 6 ,  Accidmt Aiutlynr, and Chaptei 7, Denvatioii of 
Teclmicul Sufety Requwmiente, of thc DSA 

Asaessmcnt Thc DOE-RFFY) issued Reference 5 which is designed to provide ii consistent 
methodology to detine the minimum set of most significant SSCs, which will in turn, impmvc 
the implementation and maintenance of these controls without compromising safety The 
terminology uscd in thc DSA associated with defining Safety SSCs is consistent with the 
terminology used in 10 CFR 830 and Reference 5 

Each accident scenmo ana1y.d explicitly identifies the credited preventive and mitigativc 
fedtures, as well as \hose considered Defense in Depth Thew fcaturcs arc classificd per the 
cntena in  Chdpter 6 and the safety functions arc dclincated in the TSR Bases 

The DSA defines Safety-Class SSCs as those SSCs whose preventive or mitigative function 
15 necessdry to limit radioactive ha7ardous matciial cxposuic to the publlc as identified by 
safety analysis Limiting exposure means that the upper Evaludtion Guideline (EG) is not 
exceeded, therefore Sdfety-Class SSCs are SSCs whose safety function is necessary to keep 
exposure to thc public bclow thc uppcr EG The radiological EG used for this classification 
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19 5 rcm to the MOI based upon the Nuclear Licensing Sireamline Initiative (Rcference 5) 
There were no Sdfety-Class SSCs identified in  the DSA, thc analyzcd MOI radiological dose 
consequence$ never exceeded the lowcr EG valuc of 0 5 rem 

The DSA defines SSCs as Sdfety-Significanl when their prevcntivc or mitigative function is a 
major contnbutor to Defense in Depth andor worker safety as determined by the safety 
analysis Safety-Significant SSC cldssifications based on Defense in Depth include those 
SSCs necessary to reduce do% conscqucnccs to the public to Risk Class III or IV, or are 
required for worker safety 

All of the accident scenanos andlyzed in  the DSA yielded radiological dose consequences for 
the MOT that were below 0 5 rem (I e ,  low) and the corresponding nsk cldss designations for 
the scenanos were etther Risk Class IlI or IV Therefore, there were no Safety-Significant 
SSCs identified for the MOI other than the “Waste Container Integnty” Design Feature, 
which supports thc safety analysis assumed damage ratios 

The CW had several high nsk scenanoq that wcrc mitigated to lower nsk scenanos, pnmanly 
using Administrative Controls (Waste Container Integnty [vented containers] is used in onc 
accident scenano to reduce nsk) The two remaining CW high nsk scenanos are 
conservative analyses and did not warrant further controls Fire Suppression Systems and 
Filtered Exhaust Ventilation Systems could have been credited as Safety-Significant SSCs 
and further reduced CW nsk However, due to the Iife-cycle stage associated with the 
Building 776/777 Complex (I e ,  very ncar cnd of life and demolition) and due to the 
conservatism in thc safety analysis (e g , assumptions that nearly all the remaining 
radiological matenal left in the facility IS involved in each accident scenano), the decision 
was made to place those systems under the control of the Fire Protection and Radiological 
Protection Safety Management Programs (SMPs) This approach supports the 
reconfiguration of the systems as D&D progresses per the programs that are responsible for 
the corresponding safety functions provided by the systems 

Thcrcfore, only thc Wastc Container Integnty Design Feature is defined as a Safety- 
Significant SSC in the DSA Other systems that normally would be included as Safety SSCs 
are relegated to configuration control and maintenance under appropnate SMPs 

Conclusion The single Safety SSC that is identified in the DSA is consistent with the logic 
presented in the safety analysis This cntenon is adequately met 

Safety functions lor Safety SSCs are defined with clantv and arc consistent with the bases 
denved in the hazard and accident analyses 

This cntenon IS addressed by Chapter 7, Derivatron of Technical Safety Kequiremcnt~, and 
the TSR Bases for each Safety SSC contained in Appendix A, Building 776/777 Documented 
Safery Analysis Technical Safety Requirements 

Assessment Only one Safety SSC is identified in the DSA and TSRs, the Waste Container 
Integnty Design Feature The descnption of the safety function provided by this Design 
Feature in the TSR Bases is consistent with the functions detailed in the accident analysis 
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Conclusion The safety function for the credited SSC is defined and is consistent with the 
safety bases detined in the dccident analyses This cntcnon is adequately met 

3) Functional reauirements and awtcm cvduations die denved lrom the sdfety functions and 
piovide evidcncc that the safety functions cdn be pcrloimed 

This critenon is dddressed in the DSA Appendix A, Buildrrig 776/777 Docuniented Scrfry 
AI~CIISIIJ Trthnicrrl Sufilv Rryurrc.nreiu \ 

Assessment Thcrc aie no Safety SSCs identilied for the Building 776/777 Complex other 
t h m  the Waste Container lnlegn ty Design Featurc Functiondl requirements and 
surve~ll~rnces dssociatcd with thia Design Fcature *e established in Sitc progrdms 

Conclusion Thc acccptance cntena for Sdfety SSCs m adequately defined by Site programs 
to ensure associated sdfety functions are maintained This criterion is adequately met 

5.4 Adequacy of Derivation and Development of Technical Safety Requirements 

Technical Safety Rcquirement (TSR) identification and denvation is d pioduct of the hazard and 
accidcnt dndlyses The TSRs ctre denved from thc most qpificant preventive and mitigative 
features identitred in the hazard md accident dndlyscs and from the designation of Safety SSCs 
This section of the Sdfcty Evaluation Report piovides the bdses for dpproval of  the TSR denvation 
of the DSA as well ds the Building 7761777 TSRs 

1 )  Thc bascs for deiivinp TSRs that are identified and descnbed in the hward and accidcnt- 
analyses and sdtety SSC discussions dre consistent with the IOEIC and assumttons presented in 

the analyses 

This cnteiion acldiesses the consistcncy sild logic of taking the safety features (administrative 
and engineercd) idcntified in Chapter 5, Hazuid ldmi@crfrun cind Aiiulym, and Chapter 6, 
Accident Aiiulym, of thc DSA and mupping them to specitic controls in the TSRs as 
accomplished in Chaplei 7, Drrrvuliori of Tcc*hrircal Sajery Requireniaits, of the DSA 
Chapter 7 lists the admininrdtivc controls, and design features denved from the accident 
mal yscs 

Assessment Chapters 5 md 6 of thc DSA define the contiols crcditcd for reducing the nsk 
dssociated with edch dccdent scendno for each icccptor (publrc, co-located worker, and 
immediate woi kei) This info1 mdtion was summanzed in Chapter 7 of the DSA 

Chaptcr 5 basically identifies controls within Site Satety Mdndgement Programs (SMPs) for 
ploteclion of the immediate woikcr dgdinst J vdriely of accident types No hardware controls 
die identified that wai-rdnt elevation to thc TSRs Chapter 6 of the DSA also includes dn 
evalucltion of the immedidte worker in each widcnt scendno 

Controls identified in  the accident malyses are either identified ds specifically credited or 
Defense i n  Dcpth (DID) Accrdenl andlysis discussions summanze the controls that are 
credited and those avdilable as DID and the dccident descriptions identify the impact of these 
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controls on the accident scenano likelihood or consequences The sumniary tables for each 
nccident present the resrilts with the full applrcatton of the credited controls for the CW No 
scenaito warranted any TSR-level conrrots for the MOT The credited controls for each 
accident and receptor (othei than the MOI) are listed below 

Smnll Fire - No credited controls foi any ieceptor, SMPs geneicllly cited as DID 
0 Medium Fire - Combuslible Mntendl Control credited for CW and IW for frequency 

reduction, Fire PI otection (firc suppression) and Radiological Protection (confinement) 
SMPs cited as DID for CW, SMPs generally credited for IW 
h r g c  Firc - Combustible Matenal Control credited for CW and IW for frequency 
reduction, Fire Protection (firc supprcssion) and Radiological Protcction (confinement) 
SMPs cited as DU) for CW, SMPs generally credited for IW 
Large Spill - No credited controls for any receptor, SMPs generally cited as DID 
Dium Deflagration - Container Integrity credited for CW and IW for frequency 
reduction, Radiological Protection (confinement) SMP cited as DID for CW, SMPs 
generally credited for IW 
Explosion - No credited controls for CW, SMPs geneially credited for W 
Crane Drop - No credited controls for any receptor, SMPs generally cited as DID 
Aircraft Crash - No credited controls for any receptor, SMPs cited as DID for CW and 
generally credited for 1W 
Seismic Event - No credited controls for CW, SMPs generally credited for IW 

As seen above, there are no credited controls, engineered or administrative for most events 
The Denvation of TSRs IS very simple in that only ACs are needed, there are no Safety SSCs 
that require Iairniting Condrhons for Operntion (EO) statemenls The discussions provided in  

the DSA are adequate for understanding the controls selection 

0 

Conclusion 
identified in Chapter 7 of the DSA as TSR controls This cntenon IS adequately met 

The controls identified in Chapters 5 and 6 of the DSA are appropriately 

2) Bascs for dcnving safetv limits. hmitine; control settings, limiting conditions for omration, 
surveillance requirements. and administrative controls are nrovided a,. apDroDnntc 

This cntenon is addressed in  Chapter 5 ,  Hazards Identfication and Ai2alysrs. Chapter 6,  
Acctdenl Analyru, and Ch'ipter 7,  Derivatioii of TSRs, and Appendix A, Budding 776/777 
Documented Safety A i ~ a l y ~ i ~  Tecknri.aL Sojhy Rryurrements, of the DSA 

Assessment No Safety Limits, Limiting Control Settings, or Limiting Conditions for 
Operation were required based on the hazard and accident andlyses performed in Chapters 5 
and 6 of the DSA The logic and strategy for developing the TSRs is adequately discussed in 

Chapters 6 and 7 of the DSA and in the Base for the TSR in Appendix A of the DSA 

The TSRs (Appendix A of the DSA) identify the Administrative Controls (ACs) necessary to 
implement specific attnbutes of SMPs credited in the accident analysis or to protect 
assumptions of the analysis The ACs provide Required Actions and associated Completion 
Times for the facility to enter upon,discovery of an AC Noncompliance The AC 
Surveillance Requirements (SRs) provide assurance that these ACs are king adequdtely 
implemcntcd in the facility Specific Rases for each AC and corresponding SR are provided 
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in the TSRs 

Conclusion The Bdses for the ACs, and dssocidted SRs relied upon in the accident analysis 
to cnsurc safc facility operations arc ddcqudtc This cntcrion is adcquatcly inct 

3) The controls are consistent with other Site AB documents. are consistent with controls 
established for other fdcilities, dnd dre dppropndte to mdinldin dn dcceptdble oDerationa1 safety 
envelo-pe foi thc facilitv 

This cntenon is addressed in Chapter 5 ,  Huzurd5 Ideiitrficarroii aiid Aitulym, Chapter 6,  
Accident Antilysis, and Chapter 7, Derivutron of TSRJ, and Appendn A, Burldwtg 776/777 
Documenred Safety Analysi Teclinicul Safe0 Reqitiremeritr, of thc DSA 

Assessment The DSA and associated TSRs estdblish a safety envelope commensurate with the 
low nsk of facility operations at time of DSA approval The Building 776/777 TSRs represent 
thc full sct of controls (Administrative Controls only) required to ensure safety of all rcccptors 
dunng descnbed operations 

There dre no Limiting Conditions for Ope1 dions (LCOs) contained i n  the TSRs 

1 he following Administrialive Controls (ACs) and dssociated Surveillance Requirements, and 
Design Feature (DF) specified in the TSRs define the specific attributes of programs 
identified within the safety dndlysis or relied upon to protcct assumptions in the analysis 

1 AC 5 1, Safety Management Progrims (SMPs) 
2 AC 5 3, Combustible Material m d  Hot Work Controls 
3 DF 6 1 ,  Waste Container lntegnty 

The ACs and DF adequately provide the program clcmcnts necessary for safe facility 
opcration, Rcquired Actions, Completion Times, Surveillance Requirements, and Bases 
Surveillance Requirements were specified in cases where it was practicable to inspect or 
measure a requirementkontrol 

During the cross-table review of the initial submittal, the DOE-RFFO dircctcd that the 
survcillancc wording and acccptancc cntcna for SR 5 3 1 1 should be modified to make I t  
clear that the inspection lor un-allowed combustibles applies to the waste container 
storage/suging dreas as well cls the wdbte container storagdstaging area buffer zones The 
wording was not changed in Revision 1 of the DSA Rathcr than directing a change, the 
DOE-RFFO is accepting the current wording with the expectation that the Surveillance will 
be interpreted to include the waste container stordgektdging area Itself in the inspection for 
un-allowed combustibles 

Conclurion The TSRs were deterinined to picscribc an adcquatc set ot controls consistent 
with the dccident andlysis, sirnil& in  nature to other facilities with the same or simildr hdaards, 
and sufficient to enwre the safety ol dl receptors for the mndly;rRd events This cntenon IS 

adcqudtcly mct 

I 

I 
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5.5 Adequacy of Programmatic Controls 

Programmatic controls encompass the elements of insii tutiondl programs and facility 
management that are necessary to ensure safe opeiatioiis based on assumptions made i n  the 
hazards dnd accident analyses In the Building 7761777 DSA, programmatic controls are 
identified as Safety Management Programs (SMPs) 

The Safety Management Programs descnbed in Chapter 3, Safely Management Programs, of the 
DSA provide worker protection dnd defense-in-depth The DSA emphasizes the entire program, 
which will ensure that not only the controls identified by thc analyst arc included, but also the 
programmatic controls that may have been overlooked or the controls that are indirectly involved 
but were not recognired would be included The program manager will be responsible to ensure 
the program is established, will track, trcnd and correct noncomp1iances, and pcrforrn penodic self- 
assessments to venfy continuing compliance An Administratwe Control, AC 5 1, Safety 
Management Programs, links the SMps to thc TSRs Also, thc Safcty Managcrnent Programs will 
be enforced through the Pnce Anderson Amendment Act 

1) The maior Dromams needed to provide  roara am ma tic safety management are idenhfied 

This cntenon is addrcssed i n  Chapter 3, Safety Management Programr, of the DSA 

Assessment Chapter 3 of the DSA desciibes and commits to the implementation of the Site 
Safcty Management Programs within the Building 7761777 Complex The DSA evaluates 
each SMP at the Site level, and determines if there are any specific attnbutes of the S M P  
required In the accident analysis The DSA also identifies any facility-specific differences 
between the Site SMP and implementation in the facility The contract between the DOE and 
Kaiser-Hill identifies the Orders and requirements that are applicable The program manuals 
for the vanous Safety Management Programs provide the mechanism to flow requirements 
from orders and regulauons down to any ContraLtor performing work ai Rocky Flats The 
program manuals are implemented at the facility and project level The compliance status of 
fdcilities dnd projects is assured through internal and external assessments Administrahve 
Control 5 1, Safety Management Program, also raises the commitment to maintain these 
programs to the TSR level thus providing greater assurance that they will be preserved 
Issues identified regarding compliance of the Safety Management Programs will be managed 
through established processes, such as correctwe action process or exemption process, and 
enforced through thc Pnce Anderson Amendment Act 

This DSA has an increased reliance on SMPs to perform safety functions In particular, the 
following SMPs have facility-specific differences covenng items normally found in the 
TSRq 

1 

2 

3 

Conduct of Operations - This SMP is relied upon to define the minimum staffing 
requirements 
ConfiguratJon Management - Thiz SMP 19 relied upon in lieu of a configuration 
control AC 
Environmental Management - This SMP is relied upon to manage the rcquirements 
for the final demolition of the facility under the Decommissioning Operations Plan 
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4 Fire Protection - This SMP I\ rclicd upon to retdin the Fire Systems in lieu 01 a Firc 
Suppression System Limiting Condition for Opercition (LCO) 

5 Ktidiot~gi~,iI Protection - This SMP is relied upon to retain thc HVAC Systems in 
licu ot LL Filtcicd Exhaust Vcntilattion Sjstem LCO 

6 Waste Mnn,igemcnt - This SMP is d i e d  upon to manage factmq atfecting waste 
mdn‘igement i n  aeds where woih is bciiig pcilorined in lieu of an inventory 
mdnagcmcnt AC 

The iationillc fa uttli7ing the SMPs tor these normdly 1 SRconh-oiled requirernenls is b m d  
on the hdidid c‘itcgory of thc idcility m d  the tmli ty ’$  $tag of its life-cycle 

Dunng the final ieview of Rcvi~ion 1 of Chdpter3, the tollowing tahnical issues were 
idcntiftcd and are resolved In the dtachcd red-lined markup chdnges in  Appendix A 

In Section 3 8, Firtt Prom fro~i The normally TSR-controlled safety functions provided 
by the firc suppression systems in the Building776/777 Complex att captured in the 
Fire Protection SMP The DOE-RFFO expects thcse systems to be maintained tor as 
long 4s is Ijoscible and dir-ccts that the justification for their rernovdl be documented 
Thctcforc the fourth sentence ol thc hiidear Sdfely Attnbuteq paragraph should rcad, in 

part, ‘I thc huard no longer wm-dnts them as documcntcd in a formal evaluation 
(trdcktng requirements for removdl of sy\teins drc drscussed in ” lather thm “ the 
hciLard no loiigei wmmts thcm (rcmotd of systems is discussed in 

In Secrion 3 1 3 Rndiologrctrl Prorectrori The normally TSR-controlled safety 
turictionc piovidcd by the tiltcred exhaust ventilation systems in thc Building 776/777 
Complex dre cdprured in the Rndiologrcd Protcction SMP The DOE-RFFO expects 
these systems to be maintained for ds long as is possible and dimb thdt their operation 
be monitoied Thercforc, the following sentence should be added to the end of the 
Nuclear Safcty Attnbutes paragraph “Negdtive pressure differcntrals and adequate 
fuiictioning of the ventilation systems dre penodically monitored (e g , dunng Stabonary 
Oper,.uing Engineer [Sob] rounds) to ensure thdt thc confinement and filtrition safety 
function5 die provided ” 

In Section 3 14, T ~ r n g ,  SirnlerllniiccJ, ((lid Mmitericince Thc tirst pdwgri-iph ot the 
scction was modificd based on DOE-RFFO direction dunng cross-table review 
meetings However, the modification was mdde to thc wrong paragraph The change is 
dpplicable to the first pardgraph undci Nuclear Satety Attnbutes rather than the 
intioductory pdrdgrdph for thc SMP The introductory paragraph should be restmd to 
iead ‘ Thc puiposc of the Testing, Survcillance, dnd Maintenance (TSM) Program is to 
ensuie that Sdtety SSCs continue to perform their intended functions by conducting 
(‘1) penodic siirveillances of cquiprnent pei-lonnance, (h) predictive andlor preventive 
maintenmLe on a piedctcimincd schedule, and (c) corrective mdintendnce upon 
dixoveiy o( conditions that rcndci SSCb inoperable Thc TSM Program applies to ” 

idhei thm “The Cjite Testing, Suivcilldncc, dnd Maintenance (‘ISM) SMP (rpplies to 
Sdlcty SSCs, SMP provided SSCs, and systems cntical to clowte xtivitics Thc TSM 
Program dpplies to ” 

The Nuclcdi Safcty Attnbuies pdiagi~ph should redd “‘The Site TSM SMP applics to 
Sutcty SSCs, SMP provided SSCs, ‘ind systems cnrical to closure activities Systems 

” 
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that are idcntificd by thc ” ixther t h m  “The Site Testing, Suiveillance, and 
Maintenance SMP is graded to apply to credited safety SSCs as well as systems cntical 
to closure activities No safety SSCs have been identified or credited in this DSA as 
major contnbutors to defense in depth or workcr safcty for Building 776/777 Systems 
that are identified by ihe 

In Scction 3 16. Wuw Managenzcnf The normally TSR-controlled safety functions 
provtded by the Material Management Administrative Control in  the Building 776/777 
Complex are captured i n  the Waste Management S M P  The DOE-RFFO expects 
elements of these previously-TSR requirements to bc explicitly stated as objectives of 
the SMP Therefore, the following sentences should be added prior to the last sentence 
of the Facility-Specific Differences paragraph “Nuclear material is stored and staged in 

areas with confinement and fire supprcssion when feasible The time that Transuranic 
mu) waste IS staged in designated outdoor shipment staging areas IS minimized ” 

“ 

Conclusion The major progrims and important safety attributes of those programs needed to 
provide safety managcmcnt arc spccificd This cntenon is adequately met 

2) The maior safety programs are noted, dnd references to facility or site Dram documentation 
are providcd 

This criterion 1s addressed in Chapter 3, Safety Maiiageritaitt Progrants, of the DSA 

Assessment The DSA discussed each SMP at the Site level and determined if there were any 
specific attnbutcs of the SMP required in the accident analysis The Building776/777 DSA 
dlso identifies any facility-specific differences between the Site S M P  and implementation in the 
facility The Building 776/777 DSA established the link between the Site programs, the SSAR 
that formally implements the Site programs, and the SMP program owner’s responsibilities 

1 

Conclusion The major safety programs arc noted and references to Site SMPs are provided 
This cntenon is adequately met 
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APPENDIX A 
DXRECTED CHANGES TO THE BUI1,DING 776/777 DSA 

The following list presents change$ that mwt be made to the Ruild~ng 776/777 DSA as a condition 
for the Department of Energy Rocky Rats Field Officc @oERFFO) approval of the document 

1 The DOE-RFFO approves the attached rcd-lined pagc changes for incorporation into the 
Building776/777 DSA and TSRs As long as the attached red-lined revisions are used 
verbatim (other than pagination or minor document production changes as necessary), no 
furlher DOE-RFFO approval is required The red-lined page changes that are attached to 
this SER do not need to be included in the controlled distnbutian for the Building 776/777 
DSA as par& of the SER attachment 

DOElRFFO Safety Evaluation Report 
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APPENDIX B 
ISSUES TO BE ADDRESSED UPON BUILDING 776/777 DSA IMPLEMENTATION 

The following list presents issues that chall be resolved dunng implementation af the 
Building 776/777 DSA 

1 Because the Hdzard Categorization IS based on conditions in the facility thdt do not yct exw,  
Kaiser-Hilt shdl submit a data package for DOE-RFFO approvdl pnor to DSA 
implementation documenting that the facility is less than 1,500 grams Pu equivalcnt and that 
high holdup duct areas have been removcd This may include areas defined by holdup scans 
HMT 1079-1085 in Room 127, HMT 715-720 in Room 430, as needed removals in 
Room 134E, and removdl of 2"d floor 201/203 exhaust ductwork from Room 237 back to 
Plenum 204 These are targetcd arear of duct removal Removal may be performed to the 
extent necessary to achieve 1,500 grams Portions of the duct work may be inaccessible at 
this time and alternate sections mdy be targeted as needed 

i 
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APPENDIX C 
COMMENTS TO BE INCORPORATED IN THE ANNUAL UPDATE 

The items listed below are items that the contractor is to ensure are correct in new authonzaiion 
basis document submittals and to correct dunng the next annual update for existing authonzation 
basis documents 

k 

i 

None 
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ATTACHMENT TO THE DOE-RFFO 
SAFETY EVALUATION REPORT FOR 

BUILDING 776/777 DSA 

DOE-RFFO APPROVED "RED-LINED" PAGE CHANGES TO 
THE BUILDING 776/777 DOCUMENTED SAFETY ANALYSIS 

AND TECHNICAL SAFETY REQUIREMENTS 

i 
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Building 776/777 DSA C haptcr 2 Facility Descnptton 

The Fire Detection and Alarm Systeni includes detection devices, annunciation deviccs, and 

associated panels and circuitry This system continuously monitors building areas to detect fires 

When a fire is detected, the system provides local and rcmote alarm signals via wircless radio 

I The detection devices consist of sprinkler water-pressure switchcs n h i L h  I X O \  I J C  iL i i idC: ~icii.ils 
I 

to ~ h c  t i ~ c  1~1sp~ilcI1 C cincr Local audible alarms are provided tl+ttiitylttwt C\IC'I tul & l -  I Building 776/777 I ~ L I I  I I\CI, using riser water motor gongs with the exception of Riser 776-C 

1 (LSDW) system, radios, and vanous other means are &used to notify workers of facility 

I 
(inoperative, not to be repaired) Voice dnnunciation through the Life SafetylDisastcr Warning 

conditions 

Building 776/777 Fire Systems receive water from thc Sitc Domestic Cold Water (DCW) System 

through interconnecting piping between the water mains and the building risers Site engineenng 

controls, found in the Site SAR, ensure thc availability of firewdler 

Portable fire extinguishers are locatcd in readily accessible dreas throughout Building 776/777 

The type of fire cxtinguishers provided is determined by the class of fire inost likely to occur in a 

particular area 1 here are also numerous wet-standpipe hose stations locmxi throughout 

Building 776, although no fire hoscs are installed The Rocky Flats Fire Department procedures 

call for carrytng hoses into the building or using engine pre-connected hosc if an intenor hose 

stream is needed 

i 

t 

2.3.3.4 Electrical Systems 

Sits Power Dutrzbutaon Ststern 

The Site Power Distnbution System normally provides power to Building 776/777 electncal 

loads Two offsite 115-kV altcmating currenr (ac) power lines supply the Site ac nng bus Site 

substations transform the 1 15-kV dc to 13 8-kV ac that thc Building 7761777 substations step 

down to 480-V ac for distribution to the switchgear (2400 V ac system is out-of-commissioii) 

Power IS automatically transferrcd to the other source should a fault occur in one of thc offsite 

sources 
- 

Kcvision 1 4 2-16 



Building 776/777 DSA Chapter 3 9afety Management Program. 

Nuclear Safety Attributes 

The 776/777 USA accident malysis spccifically identifies program attnbutes o f  thc Fire 

Protection Program (combustible matenal controls) for accident prevention in the medium and 

large fire scenanos The fire suppression system, ds controllcd through this SMP, is credited as 

defense-in-depth for all file scenarios Combustible matenal controls are implemented in the 

facility to minimi7e the dmount of combustibles, segregate radiological matenal from 

combustible matenal, and control ignition sources The fire suppression systems will be retained 

in the facility until such time as thc hazard no longer wdrrants them ‘1s docuniuiitcd i i i  d loni.1J1 

e\ nluation ( t r a h n q  ietiiiiyi-pms tot removal of systems isd1(3discussed in the Configuration 

Management SMP) Robust controls and frequent work inspections are relied upon to mantain 

fire hazards at minimal levels 

Facdity-Specific Dcfferemes 

In support of the Sitewide Fire Protcction Program, a facility program will be implcmcnted in 

Building 776/777 to mdnage Factors affecting fire safety in areas where work is being performed 

The facility program will address the following facility-specific attributes important to Nuclear 

Safety 

Management of factors affecting fire sdfety, with the goal o f  preventing fire ignition and 
minimizing the impact i f  a fire does start 

Management of combustible materials, not necessdry for ongoing activities, to prevent 
unnecessary accumulation in work areas 

Management o r  temporary equipment (c g , portable heaters, portable lighting, extension 
cords) to ensure applicable safety requirements (e g , manufacturer’s instructions, 
Underwriters Laboratory [UL] labels, NFPA guidelines) are being met 

Management of combustible matenals in work areas, to ensure they are cleaned up at the end 
of the workday 

Management of minor deviations, with respect to combustiblc matenal and ignition source 
controls, as they are crcated or identified 

Management of elimination of firc suppression systems The Fire Protection Program 
Manual (ref 3-5) identifies the requiremcnts for the removdl of portions of and entire fire 
suppression systems for Building 776/777 

&/( Revision 1 3-12 May 30,2003 



Building 7761777 DSA Chapter 3 Safety Management Programs 

Nuclear Safety A ttrrbute F 

The 776/777 DSA accident analysis assumes thdt workers in Building 776/777 are trained to 

perform their jobs in accordance with all applicable requirements The program is recognized to 

provide protection from SIHs, however, no worker protection controls were identified which 

warrant elevdtion to TSR level 

Faciliry-Specific Dijjrerences 

There are no facility-specific differences with the Training SMP dcscnbed in the Site S A R  

Exemptions 

None 

3.16 WASTE MANAGEMENT 

The Waste Management P r o g i n  esta,,&shes the Site processes to generate, characterire, 

package, and control ha~ardous, radioactive and mixcd waste The progrdm identifies the 

requirements to be followed that will cnsure non-radioactive hazardous, radioactive, and mixed 

waste hm thc Site meets disposal sites' waste acceptance cntend (WAC) and that while wastes 

are onsite they are managed in compliance with applicabtc regulations 

The Waste Management SMP is estabhshed and implemented in Building 776/777 consistent 

with the discussion provided in the Site SAR with facility-specific attnbutcs or differences, as 

descnbed below 

Nuclear Safety Attributes 

The 776J777 DSA accident analysis assumes that work in Building 776J777 IS performed in 

accordancc with the Waste Management Program Waste containers are credited design features 

that prevent and mitigate most of the accident scenarios involving waste The program is 

recognized to providc protection from SiHs, howcvcr, no worker protection controls were 

identified which warrant elevation to TSR level 

*/a Revision I 3-19 May 30,2003 



Building 776/777 DSA Chapter 3 Safety Management Programs 

Facility-SpecijZc Differences 

In support of the Waste Management SMP described in the Site SAR, a facility program will be 

implemented in Building 7761777 to manage factors affecting waste management in areas where 

work is being performed Thc configuration, location, and quantities of nuclear malenal in areas 

o f  confinement and fire suppression, inside the facility but outside confinement or fire 

suppression, and 111 a designated shipment staging area locatcd outside the facility (as the 

I programs deem necessary), are manased accordingly \ticledr tmrcrid 15 slored dnd staced in 

/ .ucris \\ 1111 wnliiicincni .~nd tiic wmicss1on uhcii Icwble Thc time tliat TiaIlwrdnlL (TRb) 
I 
I -  \\ clste is siwxi i n  ijcsiwidikxi outdool sliipmerit stdviiiu, arcas I S  minimized Also, oils handled in 

the facility will be storcd with secondary containment (mnimum 2-inch height containment) 
I 

Exemptions 

None 

3.17 REFERENCES 

3-1 Rocky Flats Environmental Technology Siic Safety Analysis Report (Site SAR), 
Rocky Flats EnvironmentaI Technology Site, Golden, CO, Rewsion 3 

RFPE-DOE-5480 7-EX-00 1 , Fire Dmtpers Within HVAC Ductwork, DOE-RFFO 
npproved 05/3 1 /199 1 

10 CFR 830, Nuclear Safety Management, Final Rule January 10,2001 

Building 7761777 Closure Projec?cl Decommissioning Operations Plan, Revtsion 0, 
November 3, I999 

MAN- lg-FPYM, Fire Protection Program Munual, Rocky Flats Environmental 
Technology Site, Golden, CO, Revision 0 
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Building 776/777 DSA Chapter 5 Hazard ldcntificalion and Analysis 

Table 5-4. BUILDING 7761777 COMPLEX HAZARD DESCRIPTION (continued) 
Preventivmitiga tive 

Programs 
Description Evaluation Equipment and Hazard /Energy 

Source 

11 High Temperature and Pressure (continued) - 

K Elevator$ 

L Temporary Heaters 

12 Kinetic Energy 

A Rotaniig Equipment 

Sceiiarios that require 
fiuther analysis are 
annotated with a ' 4"  

B Moving Vehicles 

Prcssurued hydraulic 
system and lines 

Stdndard industrial harard 

Used to provide temporary 
heat for personal comfort 
and freere protection 

Sunddrd industrial hatmd 

Various types of fans, 
pumps an movers, 
compressors, electric 
mton 

Standard industrial hamrd 

Forklifts loaders, cranes, 
trucks, excavators, 
backhoes, mcks 

Standard indusmal hazard 

Worker concerns 
e( h t ' l t t t ~ ~  

\ll\\ll'\ I i l l l l J L t  

Offsite concerns 
Yone 

Potential Scenarios 
Spill + 

Worker concerns 
Rums 

Offsite concerns 
0 Uone 

Potenhal Scenarios 
Fire 4 

Worker concerns 
Hit'impact 

Offsite concerns 
0 None 

Potential Scenario5 
Uone 

Worker concerns 
mtlimpact 

Offsite concerns 
hone 

Potential Scenarios 
Spill 4 

sscs 
0 Nonc 

Programs 
0 Conduct of Operations 

procedure, 1 OITO), 
(e 6 * approved 

Tmmng, 

sscs 
UL Llsted Equipment 

Programs 

FIR Protection 
(e 6 ,  combustible 
control) 

sscs 
None 

Programs 
0 Conduct of Operations 

OS&IH (e g , PPE) 

sscs 
None 

Programs 
0 Cmduct of Operations 

(e 6 3 Lorno), 

( e  g 9 approved 
procedure), 
Training (e g , qualified 
worker), 

0 OS&IH (c g , PPE, area 
control, escorts) 

50 Rerisron 1 5-28 May 30.2003 



Building 7761777 DSA Chapter 5, Hazard ldentificatlon and Analysis 

3 Potential Energy (continued) 

Rollup Doors 

: Torqued Bolts 

4eavy doors held by springs 
ir chains 

Standard Industrial hazard 

Equipment held together by 
301ts undcr high torque 

14 Non-Ionizing Radiation Sources 
4 Plasma Arc Plasm arc cutrers are used 

to cut up tank$, gloveboxes, 
plenums, etc 

Worker conccm 
0 Falling objects. 
0 Hitlimpact 

Offsite conccms 
0 None 

Potential Scenanos 

0 Spdl 
Worker concerns 
4 c&nw+e&- 

-_ \A- 4ylc IlllpdcI 

HithmpdCt 

Offcite concerns 
0 None 

Potentlal Sccnanos 

SPIN t 

Worker conccm 
Sight impairment 

Offsitc concerns 
0 None 

Potentlal Scenarios 
0 None 

’TION (continued) 

Preventive/Mitigative 
Equipment and 

Programs 

sscs 
I Vone 
Programs 

Conduct of Operations 
(e g appmved 
procedure), 

operator) 
Training (e g , qualified 

sscs 
None 

Programs 
Conduct of Operations 
(e g , approved 
procedure), 

operator) 
rraimng (e g , qualified 

sscs 
Vone 

Programs 
condud dOperations 
(e g , approved 
procedure), 

0 I‘raining (c g , qudlified 
worker), 

0 OS&IH (e  g , WE) 

I 

I 

1 

15. High Intensity Mngnetir Fields 
None Uone NJA 
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Building 776777 DSA Chapter 6 Accident A M ~ ~ s I ~  

6.2.1.3 Large Fire, Fngiilting Pool 

Scenario Description 

Tliis scenario coiisidcrs a large engulfing pool fire (5 IMW to 10 MW) involving packagcs o f  

nuclear niatenal such as 55-gallon drums of TRU waste or LLW, TKLPACT-I1 SWBs. or 
IP-2 boxes of LLW ‘I he large engulfing pool fire could result from breaching a 55-gallon 

”bung” drum contdining combustiblc liquids with d resulting pool forming in and around two 

waste drums coiiicident with any of  the previously identified fires inside Building 776/777 This 

scenano may occur in any location (1 e ,  outside the building, on a dock, or inside thc buildint~) 

The dominant cause or initiator for this scenario is sue reduction activities or other ignition 

sources such ds transportation equipment (e g , forklift fueVoil firc), maintenance, or closurc 

dctivities Howcver, other possible initiators include external fires, exothermic chcmical 

reactions from incompdtible container contents, improper hot work, equipment malfunction (e g , 
clectrical short, overhear) or improperly operated or degraded clcctncal equipment, power 

supplies, and electrical power cords 

Activities 

A large room fire could bc initiated by any ofthe following pnmary activities 

1 ) Radioactive Waste Generdtion dnd Handling, 

2) Dccomrnissioning-Decontaminatc, Dismantle, and Demolish 

Hazardous Matenal Handling is a secondary activity that could also be an initiator 

Assumptions 

In addition to the genenc assumptions listed at thc beginning of Section 6 2, the following 

additional assumptions were also applicd to this accident scenano 

0 Using RADIDOSE, the scenano was modcled as a large, non-lofted fire involving confined 

matcrials 

0 Per SARAH, a targe fire is a 10-MW firc large enough to breach some structures, and actudte 

thc suppression system I 

I 

I 
1 e +b++&W i l k h  large fire bums for ;O (rl)minutes 
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Buildmg 7761777 DSA Chdprcr 0 Accident Analysis 

The MAR is assumed to be two TRL drums (one overpdckcd to 250 grams, 350 grams total) 

plus =I ;-gallons of contaminated oil dt 0 001 grams pcr litcr 

0 One of the TRU drums w i l l  lose its lid and eject 33% of the contents ulth an 4RF of 0 01 

The 67% remaining material is cvaluated as confined niaterral at ai1 ARF of SF-4 

The second drum is evaluated as confined niateridl with a DR of  1 0 rcprcseiiting seal farliirc 

with d high DR due to thc drum being engulfed 

The oil will be treated as volatile liquid with a DR of 1 0 The oil drum has secondary 

containment, which allows detection ot ledking drums 

Accident Frequency 

Large engulfing pool fires are UNLIKELY without prcvcntion because o f  the use o f  new drums 

(low likclihood of failing), the configuration o f  two adjacenl drums IS not expectcd in this 

facility, limited quantities ofoil cxpected, fmlity oils are expectcd to be diflicult to igite rathcr 

than bemg flammable, the facility expects to ship drums as soon as they dre lilled, and thc fire 

precursor is a drum failure dong with thc ignition source 

Accident Consequences and Risk 
Without crediting mitigative controls, the consequencc to the Public is LOW dnd the Workcr is 
MODERATE These consequences, when combined with dn UNLIKELY frequency, result in d 

RI!X CIASSIZI scenano to the Public and RJSK CLASS /I scenario IO the Worber 

Keirsion I 

I 53 
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Buildiiig 7761777 DSA Chdpter 6 Accident A M ~ ~ S I S  

Broadness 

This scenano, including selected controls, encompasses other cngul fing pool fires o f  scvcral 

analyLed configurations involving druiiis and crates 

Immediate Worker 

The unmitigated dose conscqucnccs are qualicdtibely messed s MOfIER4 TI? bccause the 

facility 1s not expecting largc quantities of oil, and the model is coiiservatn c 111 MAR dvd~ldbility 

for the accident When evaludted dt dn UNLIKELY frequcnc); the e! ent represents a RISK 

CLASS II scenano The same controls crcditcd for the Worker also rcduce risk to the immedidte 

worker The potential for S C ~ O U S  injury or significant radiological exposuic can be hrther 

reduced by evacuating the immediate dred ot the fire Various aspccts of the S W s  such as 

training and fire protection ensure that workers in thc iinmediate vicinity of the !ire ebacuate and 

that other workers in the facility arc notified via fire aldmis or voice notification As these are 

all goterned by SMPs, no additiondl controls to protect the iinmcdiate workers require elevation 

to the TSR level With the immediate workcr protectron afforded by the SMPs, the mitigated 

consequences dre qualitatively asscssed as I OW When messed at hii EYTKEIC.IEi.Y UNi I K L L Y  

rrequency, the event represcnts a RISK CLASS 

6.2.2 SPILLS 

The hazard analysis proccss identified numerous scenanos in\ ohing spills of radioactive 

rnatenals This subsection presents dnalyses of one sccnario \\ ithin the Building 7761‘777 

Coniplex 

6.2.2.1 Large Spill, Package 

Scenario Description 

This scenmo considers a largc spill involving packages of nuclear niatcria! such as 55-gdllon 

drums of TRU wastc or LLW, TRLPACT-11 SWBs, or IP-2 boxcs of LLU 7 his spill could be 

caused by dropping four packages (e g , from a pallct) or otherwise ddninging four packages and 

rcsulting in a ddmdge ratio of 0 1 (1 0%)) Other polentidl initiators include ( 1  ) kinetic cnergy 

sources such ds operational, maititcnance, or closure activity equipment (c g , drills, grinders, 

saws, nibblers), handling eqiripmcnt (e g , fork trucks, lift-tablos, dollies). m d  internally 

gcncrated missiles (e g , a bullet froin a v,ecapoii, d dnmdged compressed gas cylinder, or shrapnel 

6-25 May io, 2003 



Budding 776/777 DSA Chapter 6, Accident Analysis 

1 evaluated at an UNLIKELY frequency, the evcnl represents d RISK CLASS4I_! The potential for 

senous injury or significant radiological exposure can be reduced by evacuating thc immediate 

arca of the event Vanous aspects of the SMPs such as training to evdcuatc the immedidte 

vicinity of the event and emergency response protcct thc immediate worker With the immediate 

worker protection dfforded by the Sh@s, the mitigated consequences are qudlitatively asscssed 

as LOW When evaluated at an EXTREMEL Y UNLIKELY frequency, the event represents a 

RJSK CLASSIV Since the programs govemcd by the SMPs provide adequate protection for the 

immediate worker, no additional controls to specifically protect the immediate workers require 

elevation to the TSR level 

6.2.3.2 Explosion 

Scenario Description 
Hot work will be conducted for closure activitics in Building 776/777 In order to perforni such 

tdsks, flammabldexplosivc gas (e g , acetylene) cylinders will be required If thc contents of 

these cylindcrs are accidentally reledsed, there is a potential for a flammable vapor cloud, or 

vapor-jet explosion An explosion would initiate a pressure pulse in the room and could 

polentially breach containers or equipment ~onidining holdup In addition, dcpending on the 

location o f  the explosion, there may be sufficiciit force to impact the ventilation system 

ductindplenum rhere are a vanety of locations where this scendrio could occur 

The dominant cause or initiator for this scenario IS a leak (e g , cylinder/tank regulator 

nozzle/valve failure) of a flammable explosive gas cylinder that gcncrates a vapor cloud that is 

ignited to create an explosion 

Activities 

An explosion could be initiated by any of the following primary acti\ribes 

1) Radiological Wdste Generation and Handling, 

2) Decommissioning-Dccoiitatninate, Dismantle and Deniolish 

Secondary activities invohing llazardous Matcnal Handling could also be initiators 

Assump tion s 
In addition to the genenc assumptions listed at lhe beginning of Section 6 2, the followng 

additional assumptions were also applicd to this accident scenano 
I 

I 
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Building 776/777 DSA 

6.2.4 NAI LJHAL PHFVOMEN4 AND EXTER~AL EVE\ IS  

Chapter 6, Accident Analyss 

In addition to the analysis o f  operational hazards and accidents, an analysis of accidents resulting 

from Natural Phenomena Hazards (NPHs) and EEs was also conducled for this DSA The 

evaluation-basis events dnalyzed relate to thc facility's designed cdpability and the analysis IS 

based on definable and defensiblc MARS 

6.2.4.1 CRANL DROP - EXTERNAL EI.ENT 

Scenario Description 
This scenano considers a crane loading operation that drops a cargo container on TRU/TRM 

dnuns In an outdoor staging area dwaiting shipmcnt The cargo container IS not breached but a 

portion of the staged TRU/TItM contamers is spilled 

Activities 

A crane drop could be initiated by any of thc following pnmdry activities 

1) Radiological Waste Generation and Handling, 

2) Decommissioning-Decontaminate, Dismantlc and Deniolish 

Secondary activities involving Hazardous Matenal Iiandling could also be initiators 

Assumptions 

In addition to the genenc asumptions listcd at the beginning of Section 6 2, the following 

additional assumptions were also applied to lhis accident scenano . Using RADIDOSE, the scenano was modeled as a spill of unconfined non-combustible 

matmals 

e MAR 1s assumed to be 30 waste drums contdining 900 grams agcd WG Pu TRU/TRM waste 

Release duration is 10 minutes, based on SARAH 

I 0 The DR is c\wiinc\d io hc I-% b> t w *  

Accident Frequency 
Cranc drops rn Building 776/777 are judged to be UNLlKELYwithout prevcntion, based on 

SARAH 
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Accident Consequences and f i sk  

Without crediting mitigative controls, thc conscqueiice to the Public is IBWand lo the Worker is 

LOW These consequences, when combined with an .ON/ IKFI Y frequency, result in a RISK 
CLASS ffI sceiiario to the Public and the Worker 

TABLE 6-15. CRANE DROP 
ne dmp causing a relcasc: of radioactire materials 

AR i 30 drum 01 TRIJt I RM wa91c *I# I 
~ C ~ Y D E N ~ T Y P E  knill of Rndioacti\r Materials I 
m-T 
1NmAn)R 

VULXIUBLE DSA Primrrv Radioactive Wabtc Gcncralion and Handling and l)cronimi~sioning-L)cronLlmmate. Dismantle, and Demolish 
AcmmEs Secondary llazardous Warerial Handling 

RFcEaoR ' Without With Without With Without With Cndlfrd Defensc-In-Depth 

kelcase of radioaeti\e matenal dunng craw tnnsiei aLIi\ nib 

e F M R l 0  kREQbENCY cONSl4QOENC.eS RlsucLAss CONTROLS 

Prcventlon Prevention Mitlption Mitigatton Controls 
~~~~~ ~ ~ { ~ ~ ~ n  Conrrols 

PI BLlC 
Unlikcly \ 4 IKIW NjA 111 \ A  NOT wARRA\TrD \OT W 1RRA\ ItU 

1OL- rcm 

Uiilikdy \ A I A)\\ hrA Ill  \ A ~ O T  WARRA\TED LOT WARRA\TED 
3 n m  

Control Set 

No other specific controls or restnctions are crcdited for this scenano beyond whdt dre assumed 

in the analysis or the Site SMPs provide 

Defense-In-Depth 

While there dre no defense-in-depth controls, other controls are provided and available through 

the Safety Managemcnt Programs, but are not credited for frequency, nor consequence, 

reduction 

Broadness 

This scenano, and i t s  creditcd control, represents the bounding external event (unlikely 

frequency) analyzed The foflowing events are bounded by this sccnano 
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TABLE 6-16. ACCIDENTS BOUNDED BY SCEhARIO 6.2.4.1 

I IVAR - - JI II g J I  duel and plenum holdup 

Immediate Worker 

The unmitigated dose consequences dre qualitatively assessed as LOW When evaluated at an 

UNLIKELY frequency, the event represents a RZSK CLASS 1.Z scenano No additional controls to 

specifically protect the imniediatc workers require elevation to the TSR level for this event 

6.2.4.2 AIRCRAFT CR4SH -EXTERNAL EVEVT 

Scenario Description 

This scenano considers a building breach, malor structural damage, and possible major fire 

resulting from the crash o f  an aircrafl into Building 7761777 The consequences o f  an airplane 

crashing into the building depend on the size of  thc aircraft, the speed of the aircraft, the location 

and direction of  the impact, the amount of fuel onboard, and other factors The aircraft could fail 
to penetrate the building, could penetrate in a localized area, could penetrate and cause a partial 
or total collapse o f  the building In addition, there could be an ensuing fire caused by ignition o f  

the aircraft fuel Rather than analyze this scenano in detail, it is reasonable to assume that the 

consequences arc the same as those calculated for the earthquake plus large engulfing pool fire 

Activities 

An aircraft crash could occur during the conduct of and affect the evolution of any activity in the 

facility at the tiinc o f  the event 
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Assumptions 

The assumptions used in this analysis are detailed in the generic assumptions listed at thc 

beginiiing of Section G 2 and/or in this text Thc Earthquake-induces a total building collapsc 

Accident Frequency 
The Earthquake scenario was postulated to result from a 0 1-g seismic event that impacts 

Building 776/777 Bdscd on the estimated return periods for these events, a 0 1-g seismic evcnt 

is UNLIA‘ELY 

Accident Consequences and Risk 
Without crediting mitigative controls, the consequence to the Public and the Worker is LOW 
These consequences, when combined with an UNLIKELY Frequency, result in a RISK CLASS III 
scendno to the Public and to the Worker 

The frequency, consequences, Risk Class and controls for an U * u t  11iqiidLc are 

prcscntcd in Table 6-4 below 

TABLE 6-18. EARTHQLAKE 

Control Set 

The analysis shows that an earthquake IS d HlSK CLASS 111 Scenano to the Public and to Workers 

without prevention or miiigalion No other specific controls or restnctions are credited for this 

scenario beyond what the Site SMPs providc 

Defense-In-Depth 
While there arc no dcfcnsc-in-depth controls, other controls are provided and avdildble through 
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the Safety Mandgenient Programs, but are iiot credited for rrequcncy, nor consequence, 

rcducti on 

Broadness 

This scenario, and its credited control, represciits the bounding external event (unlikely 

frequency) analy7ed Thc following events dre bounded by this scenano 

TABLE 6-19. ACCIDENTS BOUNDED BY SCENARIO 6.2.4.3 

I 

NJA 

Immediate Worker 

The unmitigated dose concequenccs arc qualitatively assessed as MGH since the unmitigatcd 

event has the potential to cause a significant radiological cxposure or prompt death When 

evaluatcd at the UNLIKELY frequency, the event represents a RISK CUSS 1 The potential for 

senous injury or signt ficant radiological cxposure can be reduced by evacuating the immcdiate 

area of the event Vdnous aspects of the SMPs cuch as training to evacuate the immediate area 

of the event and emergency response protect the immediate worker With the immediate worker 

protection afforded by the SMPs, the mitigated consequences are qualitatively assessed as 

MUDERATE since even thc mitigated event results in a spill with a modcratc to large release 

When evaluated d1 dn WNLlKELY frcqucncy, thc cvent represents d RISK C14ASS I! This 

dornindnt scendno is furthcr discussed In section 6 3 
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A summary of  the frequencies, consequcnccs, and risk classes for the preceding bounding 

accident scenarios are presented in I'dble 6-1 8 below 

TABLE 6-20. SUMMARY OF ACCIDENT ANALYSIS 

6 3 HIGH-RISK SCENARIOS 

The scenarios identified in the accident analyses inctudc Fircs, Spills, Explosions, External 

Events, and Natural Phenomena This section discusses those scenarios where the nsk could not 

be reduced to a RISK CLASS I// or IV 
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Medium Adjacent Pool Firc 
This scciiario considcrs a ii~edruni firc ( 1 M W to 5 MW ) in\ olving pack'igcs of nuclear material 

such as 55-gallon drums o f  TRIJ uastc or LLW. TRIJPAC 7-11 SW'Bs. or IP-2 boxes o f  LLW It 

is coiiscrvatitcly inodeled to i inohe 000 gdiiis  of TRL1 rRM fiastc 

By niininwing coinbusliblc loding the Combustible Control Program rcduccs thc probability 

that a small firc propasates into larger one This control does not reduce dose to the Worker 

and thc scciiario is risk doniindnt at RISK CL4SS If Thcre are no ddditional controls that arc 

available that would be cost effcctivc i n  reducing thc risk 

Aircraft Crash 

This scenario considers a buildiiig breach, major structural damage, md possible major fire 

rcsultiiig from the crash of an aircrafl into Buildiiig 776/777 Thc consequences of an airplane 

crashing into thc buildins dcpcnd on thc SIZC of thc aircraft, the speed of the aircraft, the location 

m d  direction ofthe impact, the aniount o f  rue1 onhoard, and othcr factors The aircraft could fa1 

to penetrdte the building, could peiietrde in d locdli~ed area, could penetrate and cause a partial 

collapsc of thc building, or could pcnctratc and cause a total collapse of the building In 

addition, there could be an ensuing fire caused by ignition of thc aircrdft fuel Therc are no 

controls to reduce dose to the Worker and the scenario is risk dornmnt at RISK CLASS II 

The potential for scrious injury or significant radiologicdl exposure can be reduced by evacuating 

the immediate area orthe event Various nspects of the SMPs such as tiaiiiing to cvacuatc the 

immediate dren of the event md emergency response protect the mimediate worker With the 

iiiimcdiatc woi kcr protcction affordcd by thc SMPs, thc mitigated consequences are qualitatively 

assessed as MODERATF since even the mitigated event results in a spill with a modcratc to largc 

release When evaludted at an UNLIKELY frequenLy, the event represents a RISK 
CLASS 

reducing the i n k  

There are no additional controls that arc available that would be cost effective in 

Earthquake 

This scenario is postulated to occur because o f  d seismic-induced fdilure of Building 7761777 

Thc carthquakc is assuincd to impact all support systcms (c g , electncal power, ventilation, fire 

suppression) and cause damage to iritenial components (e y , ppinS, ducting, drums, containers) 

Thercforc, x t i \  L niitigati\ c controls #ire conudcred una\ ailable 
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