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LIST OFTERhlS 
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AC 
DCRT 
DOE 
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administrative control 
double-containcd rcccivcr tank 
US. Dcpartmcnt of Encrgy 
documcntcd safcty analysis (RPP-I 3033, fitirk Furiris Donaiicrifed 
SNjfy Aiinlysis) 

faci I i ty worker 
Integrated Safcty Managcmcnt Systcni 
limiting condition for opcration 
Officc of River Protcction 
Occupational Safcty and Hcalth Administration 
safcty managcmcnt program 
structurcs, systcms. and componcnts 
single-shell tank 
technical safcty rcquircmcnt 

doublc-shell tank 

I’crms 

- Candidatc Accitlcifl. During DSA dcvclopmcnt “candidatc” accident groups wcrc dcfincd bascd 
on common charactcristics. Thcsc Candidatc Accidcnts wcrc cvalunted to dctcrminc risk. All 
tank farms hazardous conditions involving rclcases of radioactive and othcr hazardous material 
arc groupctl according to thcsc Candidatc Accidcnts. 

- Rcprcscnlative Act-. Candidatc Accidcnts found to represent significant risk (Le., Risk 
Bin I or I I )  arc dcsignatcd “rcprcscnfativc accidcnts.” Thc rcprcscntativc accitlcnt numcric 
designation is b a s 4  on thc rclcvant rcprcscntativc accident scction in Chaptcr 3.0 of RPP-13033, 
Ttrrik Foriiis Doci1~7ien~erl Sofey Aiin!vsis. 
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1.0 INTRODUCTION 

1.1 PURPOSE 

This tcchnical basis documcnt was dcvclopcd to support RPP-I 3033, Tunk Fornu Dvatntenicd 
SNJc!y A m l p i s  (LISA). I t  dcscribcs thc critcria and mcthotlology for allocating controls to 
hazardous conditions with significant facility worker (FW) conscqucncc and presents thc results 
of thc allocation. Thc critcria and mcthodology for idcntifying controls that address F W  safety 
arc in accordancc with DOE-STD-3009-94, Preprft/iou Gitidcjvr LIS. Dcpnr/r/rc/ri ojEncrgv 
Nv/rrcucior Ni/clc(ir Fucililj Dociuiicniccl S(i&ciy A ~ i l y s c s .  

1.2 k\CKGR.OUND INFORiIlATlON 

Thc U.S. Dcpartmcnt of Encrgy (DOE), Officc of Rivcr Protcction (ORP) has providcd guidancc 
in intcrnal lcttcr “Rcplaccnicnt of Prcvious Guidmcc Providctl by RL and OW,” (Klcin and 
Schcpcns, 2003) regarding control of FW risk and thcir cxpcctations for application ofcontrols 
th;it afkct thc FW. I t  statcs in part: “For facility worker protcction, significant hazardous evcnts 
arc cvaluatcd for appropriatc controls in’accordancc with DOE-STD-3009-94. Changc Noticc 2.” 

To incct thc intcnt ofthis dircction thc following approach was adoptcd: 

All hazartlous conditions arc cvaluatcd for potcntially significant FW risk. Hazardous conditions 
hiiving significant FW conscqucncc arc subjcct to thc formal control dccision proccss. Two 
cxccptions arc madc to this rcquircmcnt: 

. i1,vardous conditions involving standard industrial hazards that arc not initiators or 
contributors to an uncontrollcd rclcasc of tank wastc matcrial arc not evaluated. Standard 
industrial hazards arc dcfincd as thosc associatcd with commonly handlcd industrial 
chcniicals and othcr occupational hazards controllcil by thc U.S. Dcpartmcnt of Labor, 
Occupatioiial Safcty and tlcalth Administration (OSHA) standards (c.g., slips, trips, 
clcctrical). Contractually mandated safety managcmcnt programs (SMP) addrcss thcsc 
issucs. 

llmardous conditions involving only dircct exposure to ionizing radiation, except in tlic 
casc of nuclcar criticality, and control of radiological contamination are not cvaluatcd. 
Thcsc hazxds arc specifically addressed by the radiological control program, rcquircd by 
Titlc IO, Cork ojFcderd Regitluriom, Part 835, “Occupational Radiation Protection” 
( I O  CFR 8.35). 

1 
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Controls for F W  risk arc applicd as follows: 

t1:vardous conditions with safcty-significant structurcs, systcnis, and componcnts (SSC) 
andlor tcclinical safety requircmcnts (TSR) sclccted for the protcction of the onsitc 
workcr arc subjcctcd to a thrcc-stcp cvaluation proccss: 

1. Thc hazardous conditions arc cvaluatcd to dcterminc whethcr thc onsitc worker 
controls adcquatcly addrcss F W  risk. No furthcr control sclcction will bc rcquircd if 
thc corltrols arc found to bc atlcquatc. 

2. If thc cvaluation ofonsitc workcr controls finds that tlic controls do not atlcquatcly 
addrcs:; F W  risk, additional SMP controls arc cvaluntcd for applicability. 

3. If no SMP controls arc idcntificd as adcquatcly addrcssing FW risk safety-significant 
SSCs endor TSRs arc dcvclopcd to addrcss F W  risk. 

Whcrc no safcty-significant SSCs andor TSRs arc sclectcd for protcction of thc onsitc 
workcr, hazardous conditions with potcntially significant F W  risk arc subjcctcd to a 
thrcc-stcp :valuation proccss: 

1. Tlic hazardous condition arc evaluated for applicability of onsitc workcr controls 
sclcctcA from othcr hazardous conditions. If applicablc controls arc idcntifictl no 
furthcr FIV control dccision is rcquircd. 

2. If no oxitc workcr controls arc applicablc, SMP controls arc cvaluatcd for F W  risk. 
If applicablc SMP controls at thc TSR lcvcl arc idcntificd, no fiirthcr F W  control 
dccision is rcquircd. 

3. Whcrc SMP controls cannot bc idcntificd that adcquatcly addrcsscd risk to tlic FW, 
safcty-significant SSCs andor TSRs arc dcvclopcd to addrcss F W  risk. 

Considcration of safcty-significant SSCs and TSRs is bascd on cnginccringjudgnicnt of possiblc 
cffccts and thc potcntial addcd value of safcty-significant SSC designation (dcrivcd from 
DOE-STD-3009-94). 

2.0 RIETIIODOI,OGY 

2.1 FACILITY WORKER CONSEQUENCE 
ASSlCNhlENT 

Thc F W  conscquencc assignrncnt considers the aggrcgatc effccts (combination of radiological 
and toxicological cxposurcs) that potcntially rcsult from an accidcnt. Thc F W  conscqucncc is 
dcsignatctl during tlic hazard cvaluation proccss as eithcr “Y” to indicate significant workcr 
conscqucncc or “N” to indicate no significant conscqucncc. The designation is rccordcd in thc 

2 
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hazard evaluation database, documented in RPP-I 5 188, Iluzartl Ew-dicution Database Report. 
FW conscqucncc assigncd during thc hazard cvaluation proccss, dcscribcd in Chaptcr 3.0 of the 
DSA, is bascd on guidance providcd in DOE-STD-3009-94. Thc standard dcfincs significant 
FW conscqucncc to bc a prompt workcr fatality or scrious injuries to workcrs or significant 
radiological or chemical exposiircs. 

2.2 Fi\CII.ITY \\'OllKER CONTROL 
1DI:IVTI FICATION 

Thc evaluation and control sclcction proccss bcgins by convcning a group of siibjcct miittcr 
cxpcrts, safcty profcssionals, and supcrvisory pcrsonncl to consider thc risk of a given cvcnt and 
idcntify tlic cquipincnt and programs that may bc availablc to rcducc thc conscqucnccs of that 
cvcnt for thc public and onsitc workcr. Safety-significant SSCs and/or TSRs sclcctctl for thc 
protcction of thc c,nsitc workcr arc potcntial controls for protccting thc FW. 

For hazardous cor.ditions that do not rcquirc assignmcnt of safcty-significant SSCs and/or TSRs 
for protcction of the onsitc worker, the primary nicchanism for protccting the FW is SMPs. 
Howcvcr, an SMP is clcvatcd to TSR status whcn it is rclicd on to control hazardous conditions 
with significant FW conscqucncc. 

As p:irt of thc initial DSA dcvclopmcnt, F W  controls wcrc also idcntificd for hazardous 
conditions wlicrc FW conscqucnccs wcrc not cstimatcd to bc significant. This was donc to 
vcrify adcquatc ovcrall SMP applicability for FW safcty. 

Thc hicrarchy of control dccision prcfcrcncc is: 

1 .  Prcvcntivc controls ovcr mitigativc. 
2. Passivc co:itrols ovcr activc control. 
3. Enginccring controls ovcr adniinistrativc controls. 
4. Controls with thc higlicst reliability. 
5 .  Controls closcst to thc hazard. 

Prcvcntivc controls, in all cascs, protcct thc facility workcr from thc conscqucnccs of thc 
accidcnt bccausc thcy prcvcnt thc occurrcncc of thc cvcnt. 

Thc cost of iniplcrncntation and maintcnancc of availablc controls should bc considcrcd as a part 
of thc control sclcction. 

For DSA dcvclopmcnt, ii multi-stcp process, prcscnted in Section 1.2 of this documcnt, 
was applied to idcntify controls for hazardous conditions that have potcntial significant 
conscqucncc for thc FW. 

3 
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3.0 RESULTS 

Tlic SMPs, in conccrt with thc overall lntcgratcd Safcty Managcmcnt System (ISMS) providc thc 
foundation upon which FW safety is built. Some fundamcntal SMPs apply to all potential events 
afkcting the FW and arc implicit to thc conduct of work at tank farms. Thcsc programs includc 
work control, training and qualification, inspcction, survcillance antl maintcnancc, quality 
assurancc, and cmcrgcncy rcsponsc. Safcty-significant SSCs and TSRs idcntificd for protcction 
of thc offsitc individual and onsitc worker oflcn protcct thc FW. SMPs arc specifically idcntificd 
and clcvatcd to a TSR lcvcl wherc thcy providc protcction against significant conscqucncc to the 
FW. Thc safcty-significant SSCs and TSRs arc rccordcd in thc hazard cvaluation databasc for 
cach hazardous condition that is assigncd controls. Tablc 1 prcscnts a summary of thc rcsults of 
thc evaluation of thc controls for thc protcction of thc facility workcr. 

TSRs includc two administratiw controls (AC) that arc not spccifically listcd in  thc hazard 
evaluation databasc. Thcsc arc: 

1. Thc AC for source tcrm controls. This control protccts thc sourcc tcrm assumptions in 
RW-5924. Rodiologicd Soirrce Tcriiisjor T m k  Fortiis SCI& Arici!ysis, and RPI’-S3G9, 
Clrciiiiccrl Soirrcc Tcrimfor Twrk Fcirim Scfiy Aricr~scs, whcn uscd in thc rcprcscntativc 
accidcnt arialyscs. 

2. The AC for tank hrni instmmcntation antl mcasuring and tcst cquipnicnt program. This 
control applics to instrumcntation uscd to vcrify compli:incc with TSK paramctcrs. 

For casc of rcfcrcricc, thc rcsults of this control cvaluation arc prcscntcd, in ordcr, according to 
thc following Iiicrxchy: 

Rcprcscntativc accidcnt dcsignation 
Candidatc accidcnt dcsignation 
FW cxposiirc mcchanism. 

Tlic scction hcadirigs includc, as applicable, the name of thc rcprcscntativc accidcnt. thc 
rcprcscntativc accidcnt number, the DSA representative accidcnt evaluation section, and 
idcntification numbcr of thc hazard evaluation databasc candidate accidcnt. In cascs whcrc no 
rcprcscntativc or candidatc accident dcsignation is applicablc, thc rcsults arc groupcd by FW 
cxposurc mechanism. Chapter 3.0 ofthc DSA providcs a discussion of the candidate and 
rcprcscntativc accidcnt conccpt as applied to the dcvclopmcnt of rcprcscntativc accidcnts. 

3.1 FIAhlhlABLE GAS ACCIDENTS - 
RE1’RESF:NTATIVE ACCIDENT 1 
(DSA SECTION 3.3.2.4.1) 
(CANDIDATE ACCIDENTS 04/05) 

The FW conscqucnccs associated with this accidcnt sccnario includc radioactive and othcr toxic 
matcrial inhalation. Thc postulatcd dcflagration or dctonation evcnt is a high-cncrgy rclcasc 
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cvcnt that tlcvclo~s rapidly. Responsc actions comc too late to provide adequate mitigation. Thc 
conscqucnccs arc cstimatcd to hc significant to thc FW and significant to thc oiisitc worker; 
thcrcforc controls for thc FW arc rcquircd. 

SSCs, limiting conditions for operation (LCO), and ACs for protcction of the onsite worker are 
cstablishcd to prcvcnt thc scenario. Prcvcntivc controls also protect thc FW. The prcvcntivc 
SSCs arc: 

Traiisfcr Leak Dctcction Systcms. 

Doublc-Shcll Tank (DST) Primary Vcntilation Systems 
Doublc Ccntainctl Rcccivcr Tank (DCRT) Purgc Air Systcms 

Thc prcvcntivc LCOs arc: 

DST Primary Ventilation Systcms 
Traiisfcr Leak Dctcction Systcms 
SST Passivc Vcntilation Systcms. 

Thc applicablc ACs arc: 

Flammahlo Gas Controls 
Traiisfcr Controls 
Industrial Safcty SMP 
Firc Protection SMP . Environmcntal Managcincnt SMP. 

Thc AC for flamnxblc gas controls includc: wastc group controls, vcntilation controls for DSTs; 
for singlc-shcll tariks (SST); activc catch tanks, inactivc tanks, and DCRTs; \vastc-intruding 
cquipnicnt controls, vchiclc controls, ignition sourcc controls sets. Material balancc 
rcquircmcnts arc includcd in thc AC for transfcr controls. Thcsc controls adcquatcly protcct thc 
FW. 

In  addition to thc abovc prcvcntivc controls thc AC for cmcrgcncy prcparcdncss also protects thc 
FW by ensuring that the appropriate mitigative steps arc taken in thc event o fa  flamniablc gas 
accident. 

External fires that result in flammablc gas dcflagrations arc also includcd in this rcprcscntative 
accidcnt and arc atldrcsscd by thc abovc listcd controls. 

3.2 NUCLEAR CRITICALITY - 
RE1’RESF:NTATIVE ACCIDENT 2 
(DSA SECTION 3.3.2.4.2) 
(CANDIDATE ACCIDENT 01) 

The FW conscqucnccs from exposure to fission product gases and aerosols resulting from a 
criticality accidcnt arc cstimatctl to not bc significant and h:ivc bccn dctcrmincd to havc low 
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conscqucncc to th: onsitc worker. Howevcr, thc conscqucnccs from exposure to nonradioactive 
tank wastc matcri;ils from a criticality in an abovcground tank arc idcntificd as modcrate for thc 
onsitc workcr and potentially significant for the FW. In addition, thc direct radiation exposure 
conscqucncc to th: FW \vas estimated to bc significant. The most effcctivc m a n s  of protccting 
thc onsitc workcr and thc FW is prcvcntion of thc accidcnt; howevcr, thc unmitigatcd frcqucncy 
of criticality is alrcady cstablishcd as “bcyond cxtrcmcly unlikely.” The SMP, Nuclear 
Criticality Safcty, cnsurcs that work activitics and planncd cquipmcnt modification do not 
incrcasc thc likcliliood of a criticality cvcnt. 

3.3 RIXEASIC FRO31 CONTA>IINATED 
FACII,ITY -REPRESENTATIVE 
ACCIDENT 4 (DSA SECTION 3.3.2.4.4) 
(CANDIDATE ACCIDENT 07) 

Rclcasc of radioactive and othcr hazardous matcrial contaniination from a contaminatcd facility 
that has bccn part of thc wastc handling process may occur from a variety of causcs. Thcsc arc: 

Fires in or around contaminatcd facilitics such as a pit, ccll, catch tank, or sunips that 
providcs a sccondary confincmcnt function for tank liquids 

Containcr mpturcs or cxplosions at thc 90-day storagc pad 

Fircs involving contaminatcd vchiclcs 

Fl;uiiniablc gas dcflagrations in wastc transfcr-associatcd structurcs 

Flammablc gas dcflagrations in inactivc sloragc facilitics 

Disturbancc of contamination by comprcsscd gas action 

Droppcd o‘Jjccts into contaminatcd arcas. 

Thcsc mechanism:; crcatc rclcascs that can rcsult in significant conscqucncc to thc FW and low 
conscqucncc to thc onsitc workcr cxccpt in thc bounding casc for flammablc gas dcflagrations in 
a wastc transfcr-associated structurc whcrc thc onsitc workcr conscqucncc is also significant. 

Rclcascs from contaminatcd facilities arc addrcsscd by thc following TSR-lcvcl programs: 

Radiological Control ShlP 
Wastc Mariagcmcnt SMP 
Hoisting and Rigging SMP. 

No additional controls arc required to protect the FW. 
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3.4 TANK FAILURE DUE TO EXCESSIVE 
LOADS - REPRESENTATIVE ACCIDENT 6 
(DSA SECTION 3.3.2.4.6) 
(CANDIDATE ACCIDENTS 12/13) 

This accidcnt has bccn dctcrmincd to have significant conscqucnces to thc onsite worker, 
hotvcvcr thc risk tiinning for all but onc casc is III/IV. Tlic onc cxccption is thc casc ofmultiplc 
tank failurcs from scismic cvcnts (Risk Bin 11). Thc accidcnt has potcntially significant 
conscqucncc to th: F W  in all cascs. No prcvcntivc controls are rcquircd to addrcss risk to thc 
onsitc worlcr although mitigativc AC for cmcrgcncy prcparcdncss applics to scismic cvcnts as 
thcy rclatctl to tank failurc duc to cxccssivc loads. Thc FN' conscqucnccs rcsulting from daniagc 
to tank donic integrity arc dircctly proportional to thc extcnt of thc damagc. A complctc collapsc 
could rcsult in a significant dosc (worker falls into tank) ranging to lcss scvcrc exposurc if thc 
donic is puncturcd and acrosols arc rclcascd. Domc collapsc was idcntificd as a uniquc hazard 
that was not controllcd by any cxisting SSC, TSR, or S M P .  

To protcct thc FW, ncw TSR controls wcrc dcvclopcd. To prckcnt domc ovcrload an AC for 
domc loading con.rols was dcvclopcd to limit thc loading allowed on tanks. A TSR-lcvcl ShlP 
for hoisting and rizging controls \vas idcntificd that prcvcnts drops that may puncture tanks as a 
prcvcntativc nicasurc. 

3.5 AIlO\'ECROUND STRUCTURE IJAII,URE - 
I11:PHESI:NTATI\'E r\CCIDENT 10 
(DSA SECTION 3.3.2.1.10) 
(CANDIDATE ACCIDENT 31) 

This accidcnt has Ixcn dctcrmincd to have significant conscqucnccs to thc onsitc workcr. FW 
conscqucnccs arc also estimatctl to bc significant. The bounding casc is postulatcd to bc a drop 
of wastc containing cquipmcnt onto thc soil surfacc. Thc toxicological componcnt of thc rclcasc 
tlrivcs thc risk associatcd with this cvcnt. Thc control of this accidcnt is bascd on limiting thc 
quantity of matcri;il involvcd or controlling thc dispcrsion cncrgy availablc. 

Thc following TSI1-lcvcl controls wcrc idcntificd to protect thc onsitc workcr. 

Radiological Control ShlP 
Hoisting and Rigging SMP. 

Thesc controls arc judgcd to adcquatcly protect thc FW. 
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3.6 ,RIIXINC OF INCOAIPATIBIX RIATERIALS - 
REPRESICNTATIVE ACCIDENT 1 1  
(DSA SECTION 3.3.2.4.11) 
(CANDIDATE ACCl DENTS 03/23) 

This accitlcnt has bccn dctcrmincd to havc significant conscqucncc to thc onsitc worker and thc 
FW. Thcrcforc, controls arc rcquircd for thc FW. Tlic rclcasc of radioactivc and othcr 
1iaz;irdous acrosolj from tank vapor spacc to thc atmosphcrc may bc causcd by chcmical 
additions to a tank causing agitiition and rclcasc of toxic vapors alrcady prcscnt in  tlic wastc. 
Tlircc spccific ACs arc idcntificd for onsitc workcr protcction: 

Bulk Chcniical Addition Controls 
Industrial Hygicnc SMP 
Training SMP. 

Thc control for chcmical addition is prcvcntivc and cnsurcs only coinpatiblc niatcrials arc 
combincd. Tlic F W  is protcctctl by prcvcntivc controls. Tlic SMPs protcct tlic FW by ensuring 
safc work practiccs and managcmcnt of rcgulatcd matcrials, including chcmicals. Thcsc SMPs 
arc clcvatctl to a TSR-lcvcl control. 

3.7 \\‘ASTE IRANSFER LEAK - 
RI<I’RESI:NTATI\‘E r\CCIDEXT 13 
(DSA SECTIOX 3.3.2.1.13) (CANDIDATE 
ACCIDENTS 33A TllROUCll33E) 

Thc conscqucnccs for this accidcnt arc cstimatcd to bc significant for tlic onsitc workcr and thc 
FW. Thc FW conscqucnccs associatcd with this accidcnt sccnario includc physical injury by 
chcmical cxposurc and radioactivc material inhalation. Bascd on tlic onsitc workcr risk, 
TSR-lcvcl control:; arc rcquircd. Thcsc includc tlic following SSCs: 

Transfcr Lcak Dctcction Systcm 
Mastcr Pump Shutdown Systcms 

Backflow I’rcventcrs 

Hosc-in-Hosc Transfcr Linc Systcms 

Scn-icc Wiitcr Prcssurc Dctcction Systcms 

Isolation /valves for Doublc Valvc Isolation 

Abovcgrocnd Transfcr Systcni Vehiclc Barricrs. 

Thc following LCOs wcrc identificd: 

Transfcr Lcak Dctcction Systcm 
Backflow I’rcvcntion Systcms. 
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The ACs applied ;trc as follows: 

Emcrgcncy Prcparcdncss 
Transfcr Controls 
Administrative Locks. 

Thcsc systcms prcvcnt thc occurrcncc 0. J wastc lcak and/or thc limit the size of a lcak through 
mitigation. All of‘thc controls that arc cstablishcd for protcction of thc onsitc worker also protcct 
thc FW. 

Atlditional TSR-lcvcl SMPs for wcrc allocatcd to provide protcction for thc 1%’. Thcsc controls 
arc: 

Ratliological Control SMP 
Training SMP 
Excavatioti SMP. 

3.8 UNPIANSED E X C A V A T I O S / D R l I ~ I ~ I ~ G  - 
CANDlDr\TE ACCIDENT 28 
(DSA SECTION 3.3.2.4.15) 
(CANDIDATE ACCIDENT 28) 

Thc conscqucnccs of this cvcnt havc bccn dctcrmincd to be significant to thc onsitc workcr and 
thc FW. Although wastc spills arc isolatcd in soil and typically limitcd in volutnc, thcrc arc 
postulatcd accidcnts that can dispcrsc significant quantitics of contaminatcd soil. Dispcrsal of 
contaminatcs contiincd in 200 Arca soils can occitr by scvcral mcchanisnis. Brcaks in 
comprcssctl air lincs that pass tlirouglt or ovcr contaminatcd soil can dispcrsc contamination. 
Unplunncd diggin:; in contaminatcd soils in cribs, ditchcs, ponds, and unplanncd rclcasc sitcs can 
dispcrsc contaminition. Failurcs of vacuum cxcavation systcms, as well as drilling tcchniqucs 
that usc comprcsscd air can dispcrsc significant quantitics of contamination. 

Thc following TSR-lcvcl controls wcrc itlcntificd to protcct thc onsitc worker: 

Radiological Control ShlP 
Environniental Managcmcnt SMP 
Excavatior. SMP. 

Thcsc controls arc judgcd to adcquatcly protcct thc FW. 

3.9 EXTERNAL EVENTS -REPRESENTATIVE 
ACCIDENT 16 (DSA SECTION 3.3.2.4.16) 
(CANDIDATE ACCIDENT 35) 

Extcrnal events su,:h as thc aircran crash, vehicle impact, offsitc explosion, and powcr loss arc 
considcrctl to range in frequency from “unlikely” to “bcyond extrcmcly unlikely.” FW 
conscqucnccs from this accidcnt arc estimatcd to bc significant. The potcntial for scrious injury 
or significant ratliological cxposurc for thc FW is adtlrcsscd by applying the AC for cmcrgcncy 
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prcparedncss. This control rcduccs thc potential conscqucncc by establishing an cmcrgcncy 
rcsponsc plan and evacuating the imnicdiatc area o f a  spill or firc. No additional controls to 
protcct thc F W  arc rcquircd. 

3.10 VACUUhl ESIIAUST IJNE RUPTURE - 
REPRESIINTATIVE ACCIDENT 3 
(DSA SECTION 3.3.2.4.3) 
(CAKDIDATE ACCIDENT 36) 

Thc conscqucnccs for this accidcnt arc estimatcd to bc significant for thc onsitc workcr and thc 
FW. Thc FW conscqucnccs associatcd with this accident sccnario includc physical injury by 
cliemical cxposurc and radioactivc matcrial inhalation. Bascd on thc onsitc workcr risk, 
TSR-lcvcl controli arc rcquircd. Thcsc includc the following SSCs: 

HItITL sy:;tcms 
Abovcground transfcr systcrn vchiclc barricrs. 

Thc ACs ;ipplicd arc as follows: 

Tratisfcr Controls . Vacuum Rctricval Controls 
Dcsign Fciiturcs. 

Thcsc systems prcvcnt thc occurrcncc of a wastc leak and/or thc limit thc sizc of a lcak through 
mitigation. All of thc controls that arc cstablishcd for protcction ofthc onsitc workcr also protcct 
thc FW. 

3.1 1 NATURAL E\’ENTS - REPRESENTATIVE 
ACCIDENT 17 (DSA SECTION 3.3.2.4.17) 
(\‘ARIOUS CANDIDATE ACCIDEKTS) 

Earthquakc, snow, wind, flooding, volcanic ash, lightning. and range fircs arc idcntificd 
throughout thc haxard evaluation database. Fircs rcmain the most significant thrcat to tank 
farms. Lightning strikcs arc liniitcd in the area, and controls arc focuscd on climinating 
flammablc gascs t iat  would be ignitcd by thc strike. Natural events are initiators for accidcnts 
alrcady cvaluatcd in the DSA. Thc potcntial for scrious injury or significant radiological 
cxposurc for thc FW is addrcsscd by applying thc AC for cmcrgency prcparcdncss. This control 
rctluccs the potential conscqucncc by establishing an emergency rcsponsc plan and evacuating 
thc immctliatc arc;) o fa  spill or firc. No additional controls to protcct thc FW arc rcquircd. 
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3.12 CANDID,\TE ACCIDENTS NOT SELECTED 
TO BE A REPRESENTATIVE ACCIDENT 
(RISK BIN IIIIIV) 

Tlic following candidatc accidcnts wcrc considcrcd to bc rcprcscntativc accidcnts during DSA 
dcvclopmcnt and wcrc subjcctcd to thc same typc of analysis as thc othcr rcprcscntativc 
accidcnts. Thcsc :iccidcnts arc not discusscd in Scction 3.3.2.4 of the DSA bccausc they prcscnt 
liniitctl risk (is., risk bin 111 of IV). Contractually mandatcd SMPs addrcss F W  safcty for thcsc 
accidcnts. 

3.12.1 Filtration Failures Leading To Unfilterecl 
Releases -. Candidate r\ccidents 06/181) 

This accidcnt has bccn dctcrmincd to havc conscqucnccs that arc not significant for thc onsitc 
workcr. F\V safcty is addrcssctl by contractually niandatcd SMPs. 

3.12.2 Transportation Accidcnts - 
C:indidatc. Accident 08 

Control of packagx and vchiclcs during transport on thc llanford Sitc is controllcd by thc 
rcquircnicnts of DOURL-200 I -003G. ffunjorrl Si/ewir/c Trtrnspor/ri/iorr Sjefy Donrnren/, and 
arc not considcrcd within thc scopc of thc DSA. 

Howcvcr, thcrc arc hazards prcscnt during handling activitics that prcparc wastc to bc 
transportcd that arc within thc scopc of tlic DSA. Transportation containcrs, including containcr 
vcnt systcnis, scrvc a safcty function and arc dcsigncd, constnictcd, and maintaincd according to 
thc rcquircrncnts c f  DOElRL-2001-0036. Only onc typc of handling accidcnt involving 
flammablc gas dcllagration in an onsitc transfcr cask has thc potcntial for significant FW 
conscqucncc. FW safcty is addrcsscd by contractually mandatcd SMPs. 

3.12.3 Organic Solvent Fire- Candidate Accident 09.1 

Tlic rclcasc of radioactivc and toxic materials, combustion products, and tank waste acrosols 
froni tanks to tlic atmosphcrc duc to fire in a scparablc organic layer arc cstiniatcd to bc of 
significant conscqxncc to thc onsitc worker and thc FW. Thc only crcdiblc initiator for this 
typc of cvcnt was dctcrmincd to be a vehicle impact with tank structurcs that resulted in burning 
fucl flowing into the tank and igniting the organic solvcnt. However, bascd on thc frcqucncy this 
accident is risk bin IIIIIV. Thc risk is not sufficicnt to apply TSR-lcvcl controls for thc onsitc 
worker. F\V safety is addrcsscd by contractually mandated SMPs. 

3.12.4 Tank I3unip-Candidate Accident 181 

Tlic conscqucnccs of a tank bump havc bccn dctcrmincd to have significant conscqucncc for thc 
onsitc workcr and tlic FW. Howcvcr, bascd on thc frcqucncy, this accitlcnt is risk bin IIIIIV. 
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The risk is not sufficient to apply TSR-lcvcl controls for thc onsitc workcr. FW safcty is 
addrcsscd by contractually mandatcd SMPs. 

3.12.5 Evaporator Dump - Candidate Accidcnt22 

This accidcnt has bccn dctcrmincd to havc conscqucnccs that arc not significant for the onsitc 
worker. In additicn, FW conscqucnccs associatcd with thc evaporator dump sccnarios arc not 
cstimatcd to bc sipificant. FW safcty is addrcsscd by contractually mandatcd SMPs. 

3.12.6 Stcani Intrusion From Interfacing Systcms - 
Candidatc Accidcnt 32 

This accidcnt has bccn dctcrmincd to havc conscqucnccs that arc not significant for thc onsitc 
workcr. In additicn, FW conscqucnccs associatcd with thc stcam intrusion sccnarios arc not 
cstimatcd to bc sipificant. FW safcty is addrcsscd by contractually mandatcd SMPs. 

3.12.7 Almvcgroirnd Tank Failure - Candidatc 
Accident 54 

This accidcnt has bccn dctcrmincd to havc conscqucnccs that arc not significant for thc onsitc 
worker. Thc F W  conscqucnccs of thc abovcground tank failurc arc cstimatcd to bc significant. 
F W  safcty is atldrcsscd by conlractuiilly mandafcd SIMPS. 

3.1 2.8 Large Firos Involving ’rank”sscl-  Cnnclidatc 
Accident 37 

This accidcnt has bccn dctcrmincd to havc conscqucnccs that arc not significaiit for the onsitc 
worker. Thc F W  conscqucnccs of a largc firc involving tanklvcsscl arc cstimatcd to bc 
significant. F W  s:ifcty is addrcsscd by contractually mandatcd SMPs. 

3.13 IIAZARDOUS CONDITIOXS NOT ASSIGNED 
TO A IZEI’RESENTATI\‘E OR CANDIDATE 
ACCIDENT 

Many hazardous conditions prcscnt in thc hazard evaluation databasc arc not specifically 
assigncd to a rcprcscntativc or candidate accidcnt. Thcsc fall into two gcncral categories. Thc 
first catcgory is hazardous conditions with charactcristics similar to a particular rcprcscntativc 
accident. Thcsc hazardous conditions wcrc evaluated as part of thc appropriate rcprcscntativc 
accidcnt. Thc sccond catcgory is hazardous conditions that do not havc charactcristics similar to 
a particular rcprcscntativc accidcnt. 

Many of thc hazardous conditions in thc sccond catcgory that rcsult in significant FW 
conscqucnccs do rot involve cxposurc to radioactive or toxic matcrial. Thc Iiazardous condition 
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occurs as tlic rcsult of slips, trips, falls, electrical hazards, or involvc cxposurc to toxic materials 
not associated with tank wastc (e&, chcmicals uscd to control wastc chemistry), or involvc only 
dircct cxposurc to ionizing radiation with no rclcasc of contamination. In thcsc cascs, 
contractually mandatcd programs (OSHA, industrial hygicnc, or radiological control) addrcss 
FW safcty. Thcsc hazardous conditions arc not cvaluatcd furthcr for additional controls. 

3.13.1 Facility \Vorker Exposure from Dircct Contact 
with Radioactive Contamination or lnlialation 

flazartlous conditions groopcd in this catcgory arc charactcrizctl by: 

FW frills into wastc containing pit (barricr failurc, earthquake, high wind) rcsulting in 
potcntial significant FW conscqucncc 

FW contariinatcd during dccontamination, clcanup, or tlcmobilization activities rcsulting 
in FW conjcqucncc that is not significant 

Rclcasc of contamination from flcx rcccivcr activities (Icaking bag, rippcd bag, impropcr 
sc;il ing) 

Contact with or sprcad of contamination during tank sampling activitics (spills, droppcd 
samplcs, contact with contarninatcd surfaccs). 

The frcqucncy of lhc abovc hazardous conditions span a widc rangc from “anticipatcd” lo 
“cxtrcmcly unlikcly.” Thc FW conscqucnccs for a liniitcd numbcr of thc abovc hazardous 
conditions may bc significant. Howcvcr, hazardous conditions rcsulting in significant FW 
conscqucnccs arc associatcd with standard industrial hazards. In thcsc cascs, contractually 
mandatcd programs (OSHA, industrial hygicnc, or radiological control) addrcss FW safcty. 
Thcsc hazardous conditions arc not cvaluatcd fiirthcr for additional controls. 

F W  conscqucncc from cxposurcs to radioactivc and othcr hazardous matcrials as a rcsult of thc 
ahovc hazardous conditions is not significant. No additional controls arc rcquircd to protcct thc 
FW. 

3.13.2 Owrflows of Catch Tank in the 204-AR Vault Resulting in Facility Worker 
Exposure to Radioactive and Other llazardous hlaterials 

Hazardous conditions groupcd in this catcgory arc characterized by ovcrfill of catch tank duc to 
chcmical failurcs. 

No significant FW conscqucnccs arc idcntified. FW safcty is addrcsscd by contractually 
mandatcd SMPs. 
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3.13.3 Releases (if, o r  Exposure to, Radioactive Material from Clean-Out Boxes, 
Pits and Risers 

Ilazardous conditions groupcd in this catcgory arc charactcrizcd by: 

Rclcascs ofcontamination during pit acccss or pit covcr removal 

Rclcascs of contamination during riscr acccss activitics (cquipmcnt rcmoval and 
installatioii) 

Rcleascs of contamination duc to riscr daniagc during cranc opcrations 

Rclcascs of contamination from vcrtical storagc units 

Sprcad of contamination from clcan-out bows, pits rcsulting from scismic, high wind. 

No significant FLV conscqucnccs arc idcntificd. FW safcty is addrcssctl by contractually 
miindatcd SMPs. 

3.13.4 Rclcasc 01Radioactive and Other Ilazarclous Materials I)ue to Flame Arc Cutting, 
Plasma Ciitting, or  \\'clding of Contaminated Structural Components 

Thc hazardous conditions in this group arc spccific to thc aclivitics of flamc arc cutting, plasma 
cutting, or wcldin:; of contaminatcd cquipmcnt and structurcs. This activity involves niinor 
dispcrsal of contamination but has a high-cncrgy rclcasc charactcristic rcsulting in thc potcntial 
to vaporizc hazardous niatcrials. Thc conscqucncc to thc FW is considcrcd to bc not significant 
bascd on thc amount of matcrial at risk. F W  safcty is addrcsscd by contractii:illy mandatcd 
SMPs. 

3.13.5 Rclease of Radioactive hlaterial from Contaminated Aboveground Structures 

Thc hazardous coiiditions in this group arc charactcrizcd by: 

Vent stack collapsc at 242-T Evaporator rcsulting from aging and scismic activity 

Migration of contaminalion into 242-T Evaporator control room rcsulting from 
monitoring failurcs 

Building collapsc duc to aging, wind, scismic activity associated with thc 
242-T Eva;>orator and Ccsium Loadout (C-801) facilitics 

Watcr intnision cvcnts in abovcground structurcs that result in transport of contamination 
outsidc of thc facility 

Wind crating missile diimagc to vulncrablc contarninatcd facilitics rcsulting in rclcasc of 
contamination (ITS-I in-tank solidification facility). 
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Thc hazardous coiiditions in this group arc spccific to structural failure or movcmcnt of 
contamination out of thcsc facilities. Safety concerns for thc FW in rcgard to injury dircctly 
attributablc to structural collapse are addrcsscd under contractually mandatcd SMPs. However, 
the conscqucncc to thc FW is considcrcd to bc not significant bascd on thc amount of matcrial at 
risk. FW s;ifcty is addrcsscd by contractually mandatcd SMPs. 

3.13.6 Disturhnnee of Contanhation Due to 1,iquefied Petroleum Cas Explosion 

Thc hazardous conditions in'this group arc spccific to cvcnts involving a largc propanc storagc 
tank locatctl ncar thc 2 4 2 3  Evaporator building. Safcty conccrns for tlic FW in rcgard to injury 
from blast or firc cffccts arc adtlrcsscd undcr contractually mandatcd SMPs. Thc conscqucncc to 
thc FW is considcrcd to bc not significant bascd on cxposurc to thc sninll amount of radioactivc 
contamination 1113.: niay bc prcscnt. FW safcty is addrcsscd by contractually mandatcd SMPs. 

4.0 CONCI.USIOXS 

All huardous conditions wcrc cvaluatcd for FW conscqucnccs. Hazardous conditions with 
significant FW conscqucncc wcrc furthcr cvaluatcd to idcntify controls and vcrify that thcir 
application prcvcntcd scrious injury, or significant radiological and chcniical cxposurc. 

Safcty-significant SSCs andor TSRs wcrc idcntificd in all cascs wlicrc thc FW had significant 
potcntial conscqurnccs as a rcsult of cxposurc to radioactivc and othcr toxic inatcrials. Tlic 
controls sclcctcd to protcct thc offsitc individual and onsitc workcr in many cascs providcd 
adcquatc protcction for tlic FW. 

In cascs \vlicrc F W  conscqucncc was significant and thc onsitc workcr conscqucncc was low, 
safcty-significant SSCs and TSR controls wcrc applicd from otlicr hazardous conditions or wcrc 
idcntificd spccific;illy to protcct thc FW. All hazardous conditions with significant FW 
conscqucncc had an appropriatc control or controls applicd. Tlic rcsults of thc FW control 
allocations arc rccordcd in thc hazard evaluation databasc along with a FW control mcmo 
dctailing an asscssmcnt of thc control allocation. 

As part of thc initial DSA dcvclopmcnt, controls wcrc also idcntificd for hazardous conditions 
that had no significant FW conscqucnccs. This was donc in ordcr to cstablisli additional 
assurancc that FW risk was adcquately addrcsscd. Tlic existing contractually mandatcd SMPs 
for protcction of tlic FW wcrc found to atlcquatcly protcct tlic FW from thcsc lowcr risk 
hazardous condititrns. 

Tlic following LCOs and ACs that were identified for onsite worker protcction also providc 
protection to thc FW for thc hazards currcntly associated with tank farm opcration: 

0 

LCO 3.1.1, Transfer Leak Dctcction Systcms 
LCO 3.1.2. Backflow Prcvcntion Systcms 
LCO 3.2.1. DST Primary Ventilation Systcms 
LCO 3.2.2. SST Passivc Ventilation Systcms 
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AC: 5.7, Safcty Managcmcnt Programs 
- Environmcntal man;igcmcnt 
- Excavation 
- Firc protcction 
- Iloistirig and rigging 
- Industrial hygicnc 
- Industrial safcty 
- Nuclcar criticality 
- Radiological control 
- Training 
- Wastc managcmcnt 
AC: 5.8, Emcrgcncy Prcparcdncss 
AC 5.10, Ilammablc Gns Controls 
AC 5.  I I ,  l’ransfcr Controls 
AC 5.12, Administrativc Lock Controls 
AC 5.13, h l k  Chcmical Addition Controls. 

Thc following AC was dcvclopcd spccifically for protcction of thc FW: 

AC: 5.14, Domc Loading. 

Thc following SMPs arc important componcnts of thc ISMS and should not bc considcrcd ICSS 
important in  protccting thc FW ifthcy wcrc not idcntificd above. Thc SMPs support thc 
conccpts iitldrcsscl in the tank farm ISMS, by adding layers ofprotcction, both directly and 
indircctly. Thcrcforc, thc commitmcnt to SMPs scrvcs as thc corncrstonc of the sclcctcd controls 
and supports ISMS. Thc complctc list of SMPs consists ofthc following: . . . . . . . . . . . . . . . . 

Proccdurcs and training 
Environmcntal managcmcnt 
Ratliological control 
Wastc maiiagcmcnt 
Nuclcar criticality 
Industrial :;afcty 
Industrial hygicnc 
Firc protection program 
Emcrgcncy prcparcdncss 
Conduct ofopcrations 
Qurility as:;urancc 
Wastc transfcr compatibility 
lloisting aid rigging program 
Mcasuring and test equipmcnt program 
Interfacing facilitics program 
Excavation program. 

Thc comprdicnsivc control sct, including safety-significant SSCs and non-SMP TSRs choscn to 
protcct thc onsitc workcr and thc FW is prcscntctl in Tablc 1. 
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I lloisting and Rig1:ing I 
Excavation 

Training 

hleasuring and Test Equipment 

Environmental hlanrgcment 

Fire Protectioii 

\Vasle hlanagement 

Industrial llygiene (FW only) 

Industrial Safcry 

Radiological Control 

Nuclcar Criticality S a l e p  (FWonly) 

AC: Vacuum Retricval Controls 

I AC: Administrative Lock Controls I 
I AC: Transfer Controls - Operatine Requirements I 

AC: Transfer Controls - Transfcr Sgstcm Conliguration 
hlanaEcmcnt 

AC: Bulk Chemical Addition Controls 

AC: Dome Loading Controls' 

AC: Ignition Source Controls Sets 

AC: Flammable Cas Controls - Vehicle Controls 

AC: Flammable Cas Controls - \\'astc-lntruding Equipment 

AC: Flammabie Cas Control!: lnactivc Tanks 

AC: Flammable Cas Controls - ,\ctivc Catch Tanks 

AC: FlammabicCas Controls- DCRTs 

A C  Flammable Car Controls - SSTs 

AC: Flammable Cas Controls - DSTs 

AC: Flammable Cas Controls - \Vasle C r o w  Controls 
~~~~~ ~ 

AC: Emergency Prep:ircdncss 

LCO: Backflow Prevention Systems 

L C O  SST Passive Ventilation Svstem 

I L C O  Transfcr Leak Dckction Systems I 
I LCO: DST Primary Ventii:ition Systems I 
I SSC: Abovcwound Transfer Systcm Vchiclc Barriers I 
I SSC: Ilosc-in-llose Transfer Llnc Systems I 
I SSC: Isolation Valves for Double Valve Isolation (DVI) I 
I SSC: Backflow Preventerr I 
I SSC: Service \Vater Pressure Dcteclion Systems I 
I SSC: nlastcr Pump Shutdown Systems I 
I SSC: Transfer Leak Detection Systems I 
I SSC: DCRT Purge Air Systems I 
J SSC: DST Prlmary \'entilation Systems 

Significant F W  Consequence 

> e h s i t e  W o r k e r  Risk  Din (radiologiatl and toxicological) 2 
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