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EXECUTIVE SUMMARY

To assist in quantifying the potential risk of flammable gas accidents in the Hanford
‘'waste tanks an Analysis Tool (AT) has been developed using commercially available software
and tank characterization data. The AT is a computer code called RESOLVE!. The AT is
designed to quantify the risk and uncertainty of combustion accidents in actual or representative
tanks and the change in risk that would result from using different control strategies.
RESOLVE! is used to help identify optimal controls for each tank and analyze the

implementation of the controls prior to actual implementation in the field.

The acceptance and validation testing of a developmental version, RESOLVE!
Version 2.13 Acceptance Testing: Test Plan and Test Results is documented in Attachment 1.
Following independent reviews of the AT Version 2.13 additional changes were identified and
have been incorporated. The new revision, RESOLVE! Version 2.5 has been issued. The
changes incorporated include revised waste classifications based on the characteristics of the
waste, incorporation of empirical or observed tank waste behavior data, and graphical user

interface upgrades.

Each Acceptance Test Plan is divided into three primary areas. The three areas are:
“Features Testing,” “Characteristics Testing,” and “Trend Testing.” The purpose of the
“Features Testing” is to ensure that all of the options and features of the computer code run. The
purpose of the “Characteristics Testing” is to verify that the calculated results are consistent with
each other and that the results are repeatable and to quantify the baseline stability or behavior of
the computer code. “Trend Testing” is performed to evaluate the effects of the changes to the
parameter values on the frequency and consequence trends (i.e. increase, decrease or no change)

associated with flammable gas deflagrations or detonations.

The results of the Acceptance Testing indicate that the majority of the parameters
modified for both double-shell tanks (DSTs) and single-shell tanks (SSTs) did not significantly
affect the benchmark results. This is the same conclusion reached during acceptance testing of

Resolve Version 2.13. The parameter modifications that did significantly impact the results
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include waste volume reduction, an increase or decrease in ventilation flow rate and changes in
the waste and waste gas generation characteristics ( for DSTs only). In each of these cases the

results trend as expected.

As a result of testing there were two limitations identified. One resulted from
“Characteristics Testing” and determined that the calculated mean toxicological sum of fractions
exceeded the acceptance relative standard deviation criteria. It is recommended that prior to
reporting toxicological consequences, multiple runs should be performed using different
statistical sampling parameters and the results evaluated for appropriateness. The other
limitation associated with “Waste Intrusive Equipment” is based on a lack of actual or observed

data to validate the results.

ii
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1.0 INTRODUCTION

1.1 BACKGROUND

To assist in quantifying the potential risk of flammable gas accidents in the Hanford waste tanks,
an Analysis Tool (AT) has been developed using commercially available software and tank
characterization data. In addition to using available data and analysis resuits, the process also
uses formal systematic expert elicitation on flammable gas technical parameters for which no
data exists. The AT is a computer code called RESOLVE!. The AT is designed to quantify the
risk and uncertainty of combustion accidents in actual or representative tanks and the change in
risk that would result from using different control strategies. RESOLVE! is used to help identify
optimal controls for each tank and analyze the implementation of the controls prior to actual
implementation in the fieid.

The acceptance and validation testing of the developmental versions, RESOLVE! Version 1.51,
is documented in RESOLVE! Version 1.51 Acceptance Testing: Test Plan and Test Results
(Lavender et al. 1998) and RESOLVE! Version 2.13 Acceptance Testing: Test Plan and Test
Results (see Attachment 1). RESOLVE! Version 1.51 was moditied primarily to include the
analysis and evaluation of Double-Shell Tanks (DSTs). Additional changes to the refined safety
AT (Version 1.51) included a buoyant displacement model, revised mass balance, waste
intrusive equipment burns, mixer pump, waste transfer and the graphical user interface (GUI).
The modified version was identified as RESOLVE! Version 2.13. The impacts associated with
these changes have been previously determined and are documented (Slezak et al. 1999, Slezak
and Bratzel 1997). The acceptability of RESOLVE! Version 2.13 is documented in
Attachment 1.

Following independent reviews of the AT Version 2.13 additional changes were identified and
have been incorporated. The new revision, RESOLVE! Version 2.5 has been issued. The
changes incorporated include revised waste classifications based on the characteristics of the
waste, incorporation of empirical or observed tank waste behavior data, and the graphical user
interface (GUI) upgrades. The impacts associated with these changes have been previously
determined and are documented (Slezak et al. 2000). This report documents the acceptance
testing performed on Version 2.5.

1.2 PURPOSE

The acceptance test is part of the software certification process for RESOLVE! Version 2.5.
This testing has been performed to enhance the understanding of the analysis framework (AF)
and implication of the AT results. The results of acceptance testing are used to do the following:
Confirm that the results of RESOLVE! Version 2.5 trend logically

. Ensure that RESOLVE! Version 2.5 performs within the predefined parameters




RPP-6888 REV 0

° Determine the status of previously identified AT user interface issues and
calculational errors
o Identify any limitations for application of Version 2.5.

Whenever an area of acceptance testing raises an issue, two approaches are used to evaluate the
condition. Unless it is evident that an error (e.g., computational or GUI) exists, the code
developers and the Tank Farm Contractor team convene to determine 1f the suspected error is
correct (i.e., whether the tool behaved as expected based on the parameter modified and the
correct calculational formulae) or whether a deficiency exists (i.c., results are unexpected based
on parameter modification and the calculational formulae). If a deficiency has been noted, a
code limitation (see Section 4.0) is described. Section 2.0 identifies the tests performed,
Section 3.0 summarizes testing results, Section 5.0 lists references and Appendix A and B
provide detailed trend test analysis results.
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2.0 ACCEPTANCE TEST PLAN

The acceptance testing performed using Version 2.13 is documented in Attachment 1. This was
an extensive test of all features of the AT and GUI and trended the calculated results for each
change in control strategy, operation, and waste modification using multiple single-shell tanks
(SS8Ts) and double-shell tanks (DSTs). The acceptance test plan for Version 2.5 is designed to
evaluate the same changes in control strategies, operations, and waste modifications to
corroborate the results reached during acceptance testing of Version 2.13. That is, the results are
not trended at the conclusion of Version 2.5 acceptance testing.

Two acceptance test plans (ATPs)} have been developed, one addresses the SSTs and the other
addresses the DSTs. To provide a better understanding of the behavior of the AT the two test
plans evaluate the same parameter changes. Where appropriate additional tests have been
identified based on the characteristics of the waste contained in the tanks. For example, buoyant
displacement gaseous release events are only evaluated with DSTs. Tables 1 and 2 identify the
tests and input parameters, and variables modified for each test that will be performed, for SSTs
and DSTs, respectively.

Each ATP is divided into three primary areas. The three areas are: “Features Testing,”
“Characteristics Testing,” and “Trend Testing.” The purpose of the “Features Testing” (see
Section 2.1) is to ensure that all of the options and features of the computer code run. The
purpose of the “Characteristics Testing” (see Section 2.2) is to verify that the calculated results
are consistent with each other and repeatable and to quantify the baseline stability or behavior of
the computer code. “Trend Testing” (see Section 2.3) is performed to evaluate the effects of the
changes to the parameter values on the frequency and consequence trends (i.e. increase, decrease
or no change) associated with gas deflagrations or detonations.

Code limitations and issues identified during testing are discussed and summarized in
Section 4.0.

2.1 FEATURES TESTING

Testing the features of RESOLVE! 2.5 ensures that it runs correctly and produces the proper
outputs when various available options are selected. An extensive test of the AT and GUI
features is discussed in Attachment 1. The “Features Testing” performed in this ATP is limited
to the options selected during characteristics and trend testing. This limited set of features tests
based on the parameter modifications, will also verify that the code and data libraries are
consistent with the changes in the baseline documentation.

As shown in Table 2 and Attachment 1, additional features tests are identified for DSTs. The
additional DST features test include turning on the mixer pump (normally off) and creating
buoyant displacement gaseous release events (GREs) in non-buoyant tanks by modifying the
characteristics of the waste.




RPP-6888 REV 0

991 LTE L11-9-1%Z
3580 puail NEUouayg Y®I

OWN|OA AISE M :PILIPOW JojotRIe |
TT1-8-1pT pa1sa) sjuey

SLI UD 3WINJOA 2)Sem 1)
JurSueyd Jo 109)52 oy} 2Jo]dX2 0} UNI DB SASED 153 pUAI],

(7€ 7 uondag 2ss)
UOHONPIY SWNOA NSeM

padund £[snoiaaxd padund z2a0u
35E5 pualf, WUy

snyejs duing :paljIpow J91oureIRy
T01-V-1+Z P21sd) syuey

ystr uo Surdumd
J12MITeS JO 139149 43 210fdX2 0] UNJ 218 S3sED 159) PUSI]

- (g’ uoudag
2as) Surdund jramieg

000°000°06  :paas a[dureg
0001 unos ojdureg
Frewyoueq :odA) stseuy

£0T-1L-1+C

Z01-S8-1¢C

111-d-1¢v¢ Sy (£ uonoag Ias)
201-v-1¥¢C “SYUe], | J0JoE) [I1 YSIY PUR ‘WPIW ‘MO[ JOJ SHIRWYDUS] YSI|GRIST 98B 1S3, PUSL] [BIMUY

(1"¢°Z woydag 33s) SISS IO ONEISAL ANTIL

000°000°0¢ JO SIWAWSIOUI Ul 00‘000°L6 0F 000000°01  -paos jdureg
00 :unod ajdiueg

Ananrsusg ted£y sisAfeuy
w1-s uel,

$'T UOISIDA JHATOSHY
Jo Aujiqens [eousiye)s ayp YSIqeIs3 o) pasn st 15l STYL

(T 77 uonasg
395} Apqelg padg apdureg

000°000°06  :pas aduweg
(S JO STUSWIIDUL UE OO 01 00T :Iunoo ajdumeg
Aanisuag adf sisAppuy

01-5 U]

£TC UoLsIB A [HATOSTY
Jo Au[iqess [eoysnes Y2 YSI[qeIS? 01 pasn St 153] SIY ],

{17z uondag 33s)
Anpiqesg Juno) ajdures

(1'7°7 wonadg 935) SESS 40 ONILSAL SOLLSTIALD VAVHD

SOM|2A S[QELIEA JOJ SINP3I0I] 1S3 30urIdad0y a9 |

£01-XS-1¥¢ YU Jo siapweted [y |

3umisa) saImiea ]

(I'1°7 Uondag 39%) SIS 4O ONLLSAL STANLVAAL

J1aoumeaed pue apqertea yndu) _

nondiIasa(q 3sa L _

@PPLL 39

(532395 p) saop0mrar pue so[qeiie s jnduy pue )53 ] uwdedoy isyue], (1PYS-3fsals ' Aqe ]




RPP-6888 REV 0

F(sez'o9's)mmBuen, (5671 c)rensueL] Juiqmisip Ase M
35E) pUaI] Nreurjouag JqQete A Jue]-X4

(0T'sg’0'0)MeMBuELL  (pL0°0°0)MEBURI  SWmQIMSIP a)sem A[[eqolD)
(sT9I'pMemBurnl  (£'7¢0°0)nBueL ]  BulqmIsIp J)sem A[[ea0]
(¢s¢crg)mnBuenty  ((1°¢ TépMemSueLI], Suigmsip asem UON

BB PWIL . Sremieg S[qEEA e L-ul
suolesado
SATSILIU FUIQINISIP 21SBM [V que]-Xg/-Uf :payipoul Iajasuered
TO1-S-1¥T PeIsal syue L
(sLz'09'c1)remauen  ($S°T1 Epren3ueL], 3uqIISIp Asem
5585 pualL FTewduIg S[qQEUEA YUeLXd
suonelado saisnuy Furgmisip
2)seM [y YUB]-X{ ‘PIYIPOWL 12PWRIBJZO]-S-THT 'PAIS SHUBL

(0Z°'sg'0'0}mMmBue]  (p'L0°0‘0)mnBueL ], SUIQIMISIP a1sEM A[[RGO[D

3580 puaI], SEEWTPTSY S[aeLERA
suonerado
JAISIIYL FUTQLUSIP 2)SEM A[[RqO[D)  YURL-U] (PAJIPOW J)3WEIE]
TO1-S-1vT_ :peisa) syuel

(sT'9'1°0)enBuelt], (¢TE'Q'pMeMBuRL]  Suqmisip ajsem £[1eoo]

5565 PUBIL PRI E I panuIuo)
suonerado {£'¢ 7 uonaag 238)

SASTIIU] ‘BUIQITSIp 9isEM A[[RDO] (UR]-uf (PRIJIpOW JNRUIRIE suoneladQ
ZOL-S-1HT :pAIsa) syue], 2AISLIU] JO JBQUINN

(ss'c s cpmmBueil  (Y1°¢1'QMeInSueL], Fuiqimsip 1sem UON
3583 poIL PIETTRTET: | S[qELEA

suorerado

aarsnnu] (BULQnISIP 215em HON (NURL-U[ :PITJIPOIU JMwWRIE]

Z0[-S-1yT paIsay UL

(0z'sgo'o)mInBuell  ($°L0°0°0MeNBuBLL Surqrysip ajsem A[[eqo[D
(Srg roMemBuen] (g7 0OMRMSURMY  Fuiquusp asem Ao
(ss'sr'g)enBuetil  (J1°S" 1 QMEMIURLI], Buiqmisip s15eM UON

3585 pual], I TRLET | S[QuITeA

ysu1 uo suonerado

(g°¢'7 uondag 23s)

suonjesado aAsnnuy (Sugrusip asem {1V URL-Uf (pyIpowr uweIed [eaowal so/pue suonasy wswidinbs Jo saqumu 21m suonesxdo
ZOT-S-1bz pIsy syue] | Sursearour Jo 103132 oY) 210[dXa 0} unt I8 §3563 153) PUILL 2AISIIU] JO IAGUINN
1domesed pue sjqeriea ynduj uondLIdsa( 1891, P I53L

(5)93Ys ) ‘sIajomrIR g pUE SI[quIIE A Jndu] pue 5)53 ], dueydasoy :sue] jpyYS-d[duls ‘1 qeL




RPP-6888 REV 0

%001 %ll

35e) puai] STenpuag
(Aouatoygs Suntaur) uadixo [enpisay
uaSeniu [euLION
3%e puai] P ARG ]
:oroydsoune asedspesy
updAxo penpisay] fersydsoune ssedspesy :payIpowr J9jaleIR]
EOC-L-1#T :Pa1sa] syue]

%8 %IC

35e3 puly ETCHTIRITE
{£ouara1gge Sunew) uaFAxo [enprsay

usSoniu [RULION
3580 pualL NIRTIoUsg
rarsydsoune soedspesy

UsBAx0 Jenpisay ‘asaydsowme aovdspral] pIIPOW ISPWEIE]
L0T-L-1FC ‘polsel sjUB]

ysu1 uo soedspeay yues
a1 SunIaut Jo 199132 a1 210|dXa 0] UNJ AU SISLD 1591 PUAL],

(9°¢'7 uonoog aas)
ooedspeoy yue] Sumaug

LT 99570 Hr-g-1we

ases puai], Jlewrnjousg ST
SSBAIZUY *31R1 MO} UODBIUI A PIJIPoUL J3J3UIRIe]
[T1-g-1¥T ‘P2199)Jd syue ],

LST00 99670 T11-9-1$¢

ased puai] S EEIT RIS | Joer
UONONPAI ‘BB MO[] UOHE[HUS A POLJIPOWE J3)SUIRIE]
LTT-€-1¥T  P1sa) SYURT

YSLE O el UONBINUaA )
FurSueyd Jo 109x30 o3 o10[dX0 0} UNI aIE $ISED 153) PUSIL

(6 €7 uonoag 3as)
QJEI GONIBIIUD A

saonyaead jsed 11 12§ JoHuey
85ED pual] Jreunpuag
SaIIATIOR

SulqInisip syseEM [JR JUE)-Xa/ ‘[04u0d uonuS| poyIpow Iajowesed
T01-V-1¥Z_:palsa) syuey

saanoerd jsed 1] 195 [oDuo))
358 pual] ETCATRITE] 5|
SONIALDE

mgInysIp 2sem e Jue-ul ‘JOQUOd UoHUS] palIpow Jajawemd
Z0I1-V-1pC_:poIsa) sYue]

JSU U0 S[ONU0D UonIUSI o1
Surdueypo o 196]J0 a1} a10[dxa 0) UNI aIv $ISED 353) PUALL

(¢ uondag a3s)
12§ [ONUO]) UOHIUT]

J1pomesed pue ajqeriea jnduy

wonpdiaasa( 359 L

@PPLL 1AL

(s309Ys ¢) ‘siaPoweIRJ puE sajqeLIEA Induj pue s)sa] dueydiddy :syue] [oYS-2[Sulg 1 dqelL




RPP-6888 REV 0

. ‘pauiio)lad 153) JO UOISSNISIP Paieiap apiacid payjluap suonsg (v)

801 143
3585 puai] FTLTieliEr
{1224 12d suoneiado
¢) p3us| Juswdinba uawidinba aAtsnyur aisepn paIIpoW IeWERIR

CO0I-V-1¥C -PoIsal sYUE],

9 €
35e0 puai], SyIeunpuag
(w24 12d suonesado ¢} mautetp juswdinbs Huswdinba
DAISILOUT J)SEM PRLIPOW JARWBIRJZ0]-V-1H7 PaI0a})a SYUR]L

28md oN 2%md v JIN
WEOPWIL Yy
(1eak Jod suonelado
§) [onuod uoniudi Juawdinbe sAlsnIT MseA, PAJIPOW INSUIRIE ]
C0I-V-1¥C :PR1sa) syue]

< 0
3580 pual], jreunpuag

Teak 1od
suonesado yo soqumu juatidinba sAlsngur sjseA, PIIPOW JdloWRIR
C01-V-1+T ‘PRIsa] syuey

suonesado pue saususdeieyd juswdmba sasnnim
a1sEM SurzudRIRYD sigaueied [enpraipur Suidueyo
JO $1931J2 213 SUIULID}IP O} UNI JIB SIS 159} pUSI], JAISILIU] 21SBM

{6 £ 7 uonag 29%)
sung yawdinbg

(' Tz 1 1remBuen ] (88¢t' ) renSuet |,
ISEI pUALL Feunjuag (8 ¢’z uonoag 29s)
ainssaid asde[jos awop Yue] paAJIpoWt pWRIR] 811 uo aanssaid asdejjoo yuey oy FuSueyo 2INSSAL]
111-8-T¥T :pPo1Ss) syuey J0 193]J2 3Y) SUTULIAJAP O] UILI QI8 $258) 153) pUaLf (esderjoo) amyre,] juej,

0t g1 [11-d-1+2

35ed puady, ETEITHTRITE: | el
aseadoul ‘arnssald Sunjoelo owop JYURL, PALJIpOW 1NMWEIRY
LII-H-1¥T :pois3) syue]

L ¢l IIT1-9-1%¢
8580 pua1], Newipusg Juel (£ ¢ ¢ uonoag 29s)
uonanpal ‘amssaid Suryoels SWIOp juR] PALJIpot IsjaueIeg ysia uo ainssard Sunpoess yue) oy SwiSueyo amssald
LL--THT PaIsa) SYUR] J0 1031J2 1) SUIULIJAP O UNI 318 SISED 1$9) puai] (Sunyorm) ainjie yue ]
Tapwered pue Jjqeniea ynduay uondriasa(g ysa], wPPLL 1S3 L

(s1024s p) ‘suapoweaR g pue sajqeLiep jnduj pue sysay dueydaddy syue ] [[PYS-ISUIS ‘I Qe L




RPP-6888 REV 0

¢ = fouenbayy Juswdinba  :AnAnisusg
0 = Aouanbay juamidinbe yewgousyg
000°000°06 P39S

0001 -uned gdureg

Ananisuag tad4) sisAfeuy

£01-AS ue]

‘(sal) swng 1 1o patedurod

3q 01 pasu [[im ‘soousnbasuon) pue

74T % PO ‘SINs3y "UO pPIWIN] aq Ued
suing juswdinba yuey-uj suTULIBIAP 01152

suing juawdinba
QAISNIUT SEA

uo dumnd 1ax1u :Ajanisuag
3o dumd 1ex1w yreunpuag
000°000°06 :pa93s

0001 uno? ojdureg
AnAnisuag ad4) sis[puy

‘saouanbasuod
w0 edun ue sapy A3y J1 pue UO pawmy 29

£01-AS Duel: Ued sdung Joxijy Ayl JT AUIULIAAP 01159 durnd sox1p
000°000°06 pa3S (1 < ™™yq 1e m330 s (qd} vonenby
0001 :unod ajdures | ASIauzg o pue BLISILID ANISUSP 3y JO1UOD
Ananisuag :ad4 sisApeay 01 30308} JueLiodr Ue a1 SOISLISEIRYD
£01-AS ‘Yuep 12ABT "SANISUIP PUE S[9A9] JoAR T
000°000°06 P99
000! unod ojdueg VIME G~ < DOL
Auamsuag :adX) sisA[euy | pue IRJOW §°() «< SUONBOUIIUOD euIn|e
EOI-AS :yue], JEIN200 § (I 'UONRNUIIU0I JeUTn]y
000°000°06 P35
000 uno3 ajdureg eME 0~ < DOL
Anamisuag :adA) sisA[euy pue JR[OU 7 < SUCHRIUIIUOY
€01-AS UE] [ 511U e D20 § (I UCHENUIIUOD SILNIN
000°000°06 P29S
0001 :3unoo sdureg eME 0~ < DOL
Apanisuag ad&y sisAeuy | puR IE[OU (f < SUOURAUSIUOD WIRIPOS 18
£01-AS NUB] | In200 S (I "ELLILD UOHERIUIITOD WNIPOS
000°000°06 P98
0001 :1umod spdureg
ApAngsuag tadAy sisATeuy TBATY [ < SAWISUP afelaae o3-ouyod

LOT-AS Hque]

1B IN220 S (I "BURYIY AJSUSp afelony

Juawadeydsip juefong

Sen[eA 9]qRLIEA IOJ S3InNpadoiy 15a] asueidasay 995

€01-AS-THT e[ 10] siojewerd ||y

Bunsa saanyea, |

(T1°7 10y93g 335) SLSA AQ HNLLSAL STANLY AL

son[eA a|qeLIEA pue Jojoureied jnduj |

uonduaasaq 1o |

@ PLL 12

(spoays g) s1arrmered pus safpqerieA jndug pue sysa | dueydavoy sSHUE L [PYS-I[qno( T I[YEL




RPP-6888 REV 0

(AR AN L (9°c'T'0MemBuen ], SWQISIP AIsEM-LON
I5BD pUall FIemyouag
suoneiado SAISNIU} ‘SUIqInISIp 215eMm UON YUR-U] ‘payipoul JajouIeieg

S0I-MV-1vC ‘paIsel jue]

(ez'9'T'o)emBuer Jurqmysip jsem A[reqoln
(6€°L 1°0)enBuel]  SUIGIMSIP 3jsBM A[[BDOT
(T1'9°z'g)rendueLly, (9°c 1°pMenSuel ], SWqInsIp SEM-UON
35ed puall SeuRuag
suonetado aalsnyu] (FUrqIMSIp SISEM [V IYUR]-U] PALIPO I]IWEIE]
90[-MV-T¥C -Paisal jue],

(9% s OMe[NBueLL],
(8% £ 0)enBueLi]

Ysu1 uo suoyelado

[2AQIIAT Jo/pue suOIpasul juatudinba jo
laqunu 3] uTseaoul/FuIseardap Jo 1oy
a1} 2.0[dxa 0 UM a1e $958D 153 PUALL

(£'¢7 uon2ag 995)
suohelad(y
QAISNIU] JO JaqUInN

0CL0V8 0'81 L1 89€°6L 0L LOT LOT-NV-1¥T
SWMOA 2ISEAL OIYL Bl SJ5SAy TOA pmbry Yo
ERE ) PRCH D] YuE]

*('1¥8) sumjoa 215EM [B10], (")) SSOWYOU])
pImbr ‘Aparis oyroads sSesaae yue] (*)'no) swnjoa pmbi :payipow IaouRIEg
LOF-NV-1¥T P315=1 JUE]

“Juel ay) ur spinbij jo

aWN[OA 2] SWINPAL Aq 8,G SWN[OA JSeM
18301 8] SUIONPal SAIBNJBAD 1S3], "SH

U0 2Wn[oA 235EM 13 SwSurYD JO 103Y)9
o1 au07dx2 03 UnI 918 SASED 1S9) pUAL]

(7€ 7 uond2g 295)
UOLONPIY JWRJOA JISBA

000°000°06 P9S

0001 unod ajduweg

yreunauag :adA) sisdjeuy
101-AV-1vT
90T-MV-1¥T

LOT-NV-1+T sjuel

Syure) Jojoey [ Y3y pue
WAIP3W ‘MO] JOJ SyTeuryauaq ysiqeisq

(£ 7 uouIag 29s)
250y 1S9 puaIl [emuy

(T°€'7 wonsag 335) SI.SA 4O ONLLSAL ANTHL

¢ ‘000°000°91 ‘00G'000°E]

000°000°01 “8°3} 000"000 ¢ JO SIUBWALOUL Ul 00O000°L6 01 00000001 Paos
000} unod ojdweg

yeunpuag :ad4) sisdeuy

COI-MV yuel

$'T UOISIOA JFATOST A JO AUIqels
[BO1ISIIEIS YY) GST[qRISD 03 Pas SI 1537 SIL

{7z 7 uonoag 235)
Aupiges peag apdureg

000°000°06 P39S
e ‘00€ ‘05T 00T “3°3) 0§ Jo syuawaIdU UL OO 01 00T WNod S[dures
sreunpuag adA sisdeuy

$'T UOISI9A (FATOSTY Jo ANIqess

(1"Z'7 uonoes 92s)

TOT-MV NUBL | [EONSIEIS 3y} ysliqeIss o) pasn s1 353} SIYL, | Aupiqeig wuno) ojdureg
(77 uona3g 335) SISA A0 HONLLSAL SOLLSRIALDVIVHD
san[eA 3qeLIeA pue Jajumesed ynduj | uondiisa(g 35 | P BLL 3591,

(5393Ys 9) *s1ajouIRIR pPUE SI[qeLIEA ndu] pue 5)53 ] 2dueydaddy sHUe ] [[PYS-3[gnoq "7 AqeL




RPP-6888 REV 0

saonaeid 1sed  [] 195 jOWODY [QI-AV-1tC
e PIIL NCUNRwH
suonelad

195 [OJUOD UOHIUS] (PAIJIpOU JajowirIe

T01-AV-1#Z 'Pa3S31 juej

3SLL U0 S[oNuod
uorpug yue] -xq 2y Suidueyd Jo 129}y
o) 210[dxa 0] UM aFe SASED 1591 PUAL],

(€7 uoI3g 935} 193
Jonuey) uopud] que-xq

saonoeid 1584
9580 pualy],

I1 39S Jonuoeyy

Sremousg
suondo Buiginystp aisem [V
198 [ONU0 BOMUS] paYIpowW IaouiLIe
[0[-AV-1¥T -po1sel JUe]

3SL1 UO S[0NU0D
uonIuEr yue ] -uf 211 SuisueyD Jo 192]J2
3t 210;dxa 0] UNI 3IE $ISBI 53] pUIIL

(b €7 UoNI9g 995) 19§
[enuo)) uonrusy jue ] -uf

(965°0zZ 021 eMBurLL], (86Z°011°09)re[nFueLl], Surqumsip aisem
ESRNET) AT RTIET S |

suoTeIado aAISLOUE ‘SulqImsIp M1SeA DU -XY PIYIPOU I15)OWEIR]

(79 z'o)emBuen] Fmqinsip asem A[rqorn
(6c°L 1'0)en3uels]  FuIqIIsIp asem A[ea0]
(zr'9z'oMemnBuenL (9°¢"1°0)enBueL ] FurqImsip aisem-uoN
3583 puaI], ERElTRIETS|
suonerado aalsnnuy (FuIqInIsip aisem [V SURL-U] PILIPOTU 1SOUIERIR
901-MV-1bZ ‘PaIsa) Jue],

(9t 7 s p)renSuers}
(8L ¢ 0)enSueLy

(965°07T 0T 1 MenBueL L {86Z°011°09)renBueLr ] Surqimsip aisep

ased pual], NTeunjiuag
suonelado salsnnu] (SulqIusip AseAy SNUR]-XT PALIPOW I9)OWETR]
901-MV-1pZ paisd) Juel,

(9" z s p)enBuer], (¢T°9'z'o)MeN3ueL)  FWQIMSIP S15eM A[[RqO[D) panUMuey
9583 PUAIL pECHRIET (£°€'7 Uon2ag 295}

suonesado aAIsnnu] (FurqImsIp alsem £)[eqojn NUR[-U[ PALIPOW JSJSUIEIR] suoneladg
90[-MV-1HT PaIsa) yuey, SAISDU] JO JaqUINN

(8¢ € 0)rensuerry (6€ . 1°‘oMemBuel]  SuUIQIISIp aisem AJ[R00] {panunuod) jsu uo suonelado {panunuoa}
38EH pual] NFEunpuag [eAaowar so/ptre suorasm Juaswidinbs jo (£'£°7 Uonoag 338)
suofjerado AISNIU] ‘FurqInisip A1sem A[[e20T DUR-U] :PALIPOLL INSWRIRd | JaqUInU U Suisealour;3UISLalsap Jo 199]J2 suonerado
901-M V-7 paIsal Nue], a1 a1o[dxa o) UNI 3I8 SISED 159) pUALL, SATSILYU] JO I3QIUNN

sanjeA J[qerrea pue Jyoweaed yndug uonpdirasa( 1521, @?LL 383 L

(s3094s 9) "s1ajomEIRg puE sajqurie A ndu] pue s)say, 2ue)daddy :syue ] J[PYS-9[qnoq ‘7 gL

10




RPP-6888 REV 0

Y01 %I1T
95e) puaIy Nreunpuag
(£ou2no1y3a Sunaur) uaSAxo [enpisoy

uadonu [eRLION
IseYPULl],  Yieunjouey
:asoydsoune asedspeay

ua8Ax0 [enpisay ‘alaydsoune aoedspeay :payIpoul IsawWRIRg
LOT-NV-T+T ‘paisa) U]

%S %Il
35eD pualy, Jiewnpuag
(Asuzioyyyo Sunoun) uaZAxo EnpIsay
uagomu TeuLioN
FPWLIL  PEEPISH
:aroydsoune aoedspeayq
ua3Ax0 [enpisay ‘arydsoune azedspeay :payipow 1eweR

LOT-NV-1¥C PIIs9) jue]

¥sH
uo asedspeay yuey ayy Suniaw Jo 1y
oy aJo[dxa 0) UNI a1e SASED 153) pUAI]

(9'€°Z uoTI2ag 295)
soedsproy jue], Suraul

01¢1 1¢1 S0I-MV-1vT

3580 puadi] NIeanpuag Yuey
21E1 MO[J UOLB[IUAA PRJIPOU JolaUIRIe
901-MV-1bZ :Pa1sal YueL

['¢1 161 901-MV-1+T

9580 puad] YEuotey HueT,
9181 MO[J UONBIIUS A :POLJIPOL IA)OUIRIR]
901-M V- 1FT :Paisal YuB.

Jsu
U0 Jjul UeR[nuaA 3Y) Susueyd Jo 19915
a1 a1o[dxa 03 UNI aue $9580 183] pUBL],

(§°¢'7 uondag
995) 3181 UCHEB[TIUIA

saanoeud ysed [Tws [oHuUo] 101-AV-1$T
ERAL] ey
suonetadp ue] -x;
sasoerd isBg I 388 [onu0)y
95D pUal], PTG TRITE |
suondo SuqIn)sip 9sem [V JyUR]-U] 5L U0 S[0AU0d (€7 uo129s 995)
19§ |0JJU03 UONIUS] :PSIJIPOW IPWERIE] uomudt yue] -xg oy FwSueyd Jo 10339 12§ [0oQue)
101-AV-1+T Pa1sa yue] 3y arordxo 03 un1 aIe saseD 159] puaiy | uonius[ Jue[-Xg pue -uf
sanjeA d[qerieA pue sajomeaed ynduy nondradsa( 1sa . @PPLL IS L

(51395 9) 'sudjpmeae put so[qeLie A jnduj pue s)sa ], ueydardy syue] [[2YS-2[qnoq "7 dqeL




RPP-6888 REV 0

Oivl LOI-NV-1vC
3580 puaIy, e

A)isuap Y[nq spyos pa[ues :payipoul Iauered

poZA[RUE JOU ST PUR SPI[0S S[iqOLLWL OU
sey [01-AS-1+T ‘310N (pasueyd jou aIe

1086 10°86 LL 16 LOT-NV-1¥C sansLIAoeIRy) 14e] pinbi| pue ssauydIy
SpIjos ajiqot] SPIOS PA[iIds SPIBIT e, 12AE]) A1ISUSP YjNg SPIOS 31gowia (01'T £'T uonReg 335)
Hewyousg PUR Pa[1Ias 4] FUISRAIdU] JO S0 SpI|OS 01
LOT-NV-1¥T :pa1sal JUeL ay) a10]dx@ O] UNJI 1B $958I )59) pusil spinbi] Jo ones Ausuagg
<9 49
ETCRETVEN Eeunpuay
(Teak sod sowm g v suonerad) PFus] juswidinbg
uSisap wawdinba oAISTAUT d)SEA, PSLIPOW I3jatleled
10T-AV-1¥C ‘paisal que]
9 £
35ED pusi], Jreunpuag (panunuod)
(azaA 1ad sawy ¢ 1e suone1dd(y) IAJAURIp jusudinby {6' €T UOII0AS 335)
uSisap Juswidinbe oAISnOUL ASEA (PIYIPOL 1IUIRIE] swing puawdinbg
[0T-AV-1PT -PaIsal Juel SAISTLIH] ISBAY

pa%ind JoN poBmg
3SED pual], SEETPUSE]
(7@ Jad sown ¢ e suonerdd() ABorRDS [ONU0D) uotusd|

101-AV-[FT PAIs3al YUeL

5 0
9580 pual]. Sreanpuag
1ea£ Jad suonesado jo saquinu juswidmbs aasnaul aisepy (PRIPOU J)AWEIE]

101-AV-1pZ ‘PaIsal Jue]

suonerado pue SHNSLNILIEYD

juawidinbo oAISOIUT 21SEM SUIZLINORIEYD
simaureled [enpIalpul SWSURYD JO S103RJ9
1) SUILLIDIGP 0] UM JIB SISED 153 PUI]

(6'£°T uON2IG 295)
swing juawdinby
QAISIIU] 91SEA

(0g‘s Lzyuopun)  (09°s$)nuIOfIu)

358D pusl}, Nreupuag st uo aumnssaxd (g°¢'7 uo110ag 295)

(Si5d) amssaid ssdej[od 2wop Yue] PIYIpoW J)RWERIE] asdeqjoo yuey oy Fwm3uey? Jo 129333 AINSSALY
LOT-NV-1¥Z Pa1sal Jue], 1) SULULIZ]AP O} U 218 S9SED 153) pUal] (asdeqjoo) aamjre yue]

sanjea jqeLiza pue sjdwered ynduy uonduidsa(q 183, PLL IS3L

(51235 ) "saa)omEIEJ PUE SI[qeLeA nduy pue s)sI Y, asueydadoy :sjue] [PYS-A[qno(q "7 AqeL

12




RPP-6888 REV O

L0-d91°¢ LOL-NV-1+C
3%ed puall Sue]
2181 UoHRISUS3 sed SpIjos 3[IqOWW] PAIpOW JAjaWeIRd

80-491°€ LO-TLY'T LO-ALT 1 LOT-NV-1¥T
SpI[Os apqowT] SPIfOS PoIos SpImbr{ F )
JIRWYoUSY

LOT-NV-1¥T Pa1s3) JUE]

(panunuod)
(11§’ UoTag 3a5) ALl
uoTeIduas se3 2isem

90-4L9'1 LOT-NV-1¥T
358D pual], JueT
ajel uolieIauad sed SpIjos Pa[1Ies (PIIPOIL J)SWEIE]

80-391'¢ LO-HLY'T LO-ALTT LOT-NV-1+2
SPITOS STiqo U] SpI[oS PapIS Spmbry oeL
Nrewrouag

LOL-NV-1HT _:pajsal yuey,

(paBuep

10U 21E saje1 uoljelouad sesd pinbif) saer
uonerausd sed a)sem SpIos SO
pue pajnas a1 Fuisealoul j0 513332

1)1 210[dxa 0] UM 2JB 535BD )53) PUAI]

(1T°€'7 uon22g 235) AeI
uoneisuad sed asem

oLyl O1-NV-1¥C
8583 puaiL Nuel
Ausuap Y[0G SPI[0S 3[IqoWW] palJIPO IISUIRIE]

10°86 10°86 LLT6 LOI-NV-1$T
SpI[OS 3iqouy SPIIGS Pa[Nas SpImbr{ UL (panunuod) (01°7€'T
yrewyouag 011235 935) SPIj0S 0)
LOI-NV-1¥T paIsa) yue] spinby| Jo onel Asus(]
sanjea s[qeLIeA pue Jajowesed jnduy uondrasa(q 1so L, L ISDL

(s)99Ys 9) 'sad)omeaeg pue sajqeLiep jnduy pue s3sa ] soueydaddy syue] [P4S-dqroq ‘7 AqeL

13




RPP-6888 REV 0

pauwoliad 159) JO UOISSROSIP pa[elap apiaosd payLuapI suonoag ()

880 0 880 D01

11 6 11 BN

68'¢C 68’1 68'C ZON

960 080 96°0 v

€Ll I8 86 (] Sl

< e e yorgp, SI

€Ll LL 86 ua( 5§

9L 4 9L FoIuL S8

6 79 6 ua(] bry

£ € 11 Yoy by

06 19 06 ua(g snIp

99°(0 99°0 99'0 Yoy suy

PL1 vl FA ! Ua(] 2AY

000511 000LSY 0056PL [OA 0L

wnixepy wnruty Jrey £0I-AS
DigueIe] RIPMERg youag ERET

101-AS-1¥T :Pa)sal yue[,

“Id20 sTYL (g 10U 10
IBIdYM U0 sIjaurered JUSIDIP JO )3T
iy a10]dxe 01 Ul 2Ie SI5BI 359) PUSLL

watuasedsy Jueiong

sanjeA afqeLiea pue Japwmesed ynduy

uondursa(q 1so

ML 1821

(s)29Ys 9) "s19j)aurvie ] pue sajqerie A nduf pue sjsay, sueydsddy syue], [PpYS-dqnod ‘7 dqeL

14




RPP-6888 REV 0

Acceptable behavior is that all features perform the function intended by the programmers and
that no feature causes the program to “crash” or result in an error message. The baseline code
and the data libraries must also be consistent with the documentation. Results of “Feature
Testing™ are summarized in Section 3.1. Any code limitations generated as a result of this
testing are presented in Section 4.0.

2.2 CHARACTERISTIC TESTING

Characteristic Testing is performed following the successful completion of the “Features
Testing.” The purpose of the “Characteristic Testing” is to verify that the calculated results are
stable and repeatable and to determine the number of trials (or samples) required to achieve
stable and repeatable results. These tests are performed at different workstations using the
identical statistical analysis parameters. Characteristics Testing is also used to establish system
baseline stability or behavior due to changes in statistical analysis parameters. Typically, it
would be necessary to test the AT as an integrated tool; however, DSTs, are analyzed using a
different set of algorithms. Therefore, it is necessary to test both the SST and DST stability, The
following subsections describe the characteristics testing, which is common to both S8Ts and
DSTs and the expected changes to the results caused by the testing. Results of Characteristic
Testing are summarized in Section 3.2.

To test system stability, the variance, standard deviation and the relative standard deviation
values are calculated. The relative standard deviation is calculated using two methods:

1) dividing the square root of the variance by the average and 2) dividing the standard deviation
by the average. Simply stated, the standard deviation equals the square root of the variance. In
order to comply, the values must not vary by more than a factor or two. Translated to the
percentile notation common with relative standard deviations, the values cannot be over 200%.

2.2.1 Sample Count Stability

This test is used to establish the stability of RESOLVE! 2.5. That is, changing the number of
samples analyzed will impact the statistical analysis and the reported results. It is expected that
the reported results for each case based on the number of samples analyzed will vary; however,
the variance should not be significant. An analyst performs benchmark runs using a single tank
and the same sample seed value. For each run, the sample count is iterated from 200 to 1000 in
increments of 50.

The mean of the onsite radioclogical and toxicological results, as shown on the GUI, are

compared, for the benchmark runs. The relative standard deviation should be less than 200%.
See Tables 1 and 2 for a description of the tests performed.
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2.2.2 Sample Seed Stability

Similar to the Sample Count Sensitivity test discussed above, changing the seed value will
impact the statistical analysis and the reported results. It is expected that the reported results for
each sample seed value analyzed will vary; however, the variance should not be significant. An
analyst performs benchmark runs using a single tank and the same sample count. For each run,
the sample seed is increased from 10,000,000 to 61,000,000 in increments of 300,000.

The mean of the onsite radiological and toxicological results as shown on the GUI for all runs
are compared. The relative standard deviation should be less than 200%. See Tables 1 and 2 for
a description of the tests performed.

2.3 TREND TESTING

Trend testing is performed to evaluate the effects of changes in the pedigreed data values and the
predefined controls on the frequency and consequences of a flammable gaseous release. The
trend testing is performed by comparing the Benchmark case to the modified (i.e., changed,
pedigreed data values and predefined controls) case. As discussed previously in Section 1.1, the
major improvement of the refined safety AT is revision of the tank waste characteristics. Four
representative SSTs and three DTSs were selected for trend analysis. Tables 3 and 4 for SSTs
and DSTs, respectively, identify the tanks and the parameters selected for trend testing.

For this test a series of tanks was selected based on the classification of the waste. That is, prior
versions of RESOLVE! have classified tanks using Facility Groups (HNF 1999). The waste
characteristics; i.e., composition and GRE behavior, have been revised in the relational database
(Barker et al. 2000) to reflect actual waste conditions. The four SSTs and three DSTs selected
for testing have different waste characteristics, thus the results due to changes in the waste
parameters, tank operations, and controls are reviewed to determine if the results are as expected.

The general approach followed in trend testing is to develop a Benchmark case for each tank
maximizing the sensitivity of the program and to perform multiple analyses or sensitivity case
runs for each tank changing only one parameter (i.e., relational database data value or predefined
control) per analysis. The output from each run or analysis (e.g., frequency and/or
consequences) are tabulated and compared. This approach will test the effects of significantly
increasing or decreasing a parameter. '

Tables 1 and 2 for SSTs and DSTs, respectively, provide a listing of the input parameters and
values that are changed for each test. Each trend test uses the Benchmark Case as a template.
That is, the Benchmark Case file is “opened” and modified. For all trend tests the Analysis Type
is changed from “Benchmark” to “Sensitivity” and the appropriate input parameters and values
are changed to the values specified for each test.

The following subsections describe the trend testing. The expected resuits due to the parameter
changes are shown in Tables 5 and 6 for SSTs and DSTs, respectively. Based on the expected,
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Table 3. Summary of Single Shell Tanks Used in Trend Testing.

Tank Tank Waste Waste Fill Saltwell | Ventilation GRE
Volume | Veolume | Classification | Factor Pump | Flow Rate | Behavior
@) (a) () Status (cfm) ©

B-111 | 530,000 | 237,000 SL-NL 0.3 never 0.3 NBD
(medium) | pumped

S-102 | 758,000 { 549,000 SC/SS-NL 0.5 never 0.2 NBD
(medium) | pumped

U-111 | 530,000 | 329,000 MIX-NL 0.4 never 0.2 NBD
{medium) | pumped

T-203 | 38,000 35,000 SL-NL 0.9 never 0.4 NBD
(high) pumped

(a} Volumes shown are approximate.
(b) Taken from RESOLVE! Version 2.5 database (Barton et al, 1998).

(c) SL - slurry
NL - no liquid
SC - salt cake

SS - salt sludge

(d) GRE - Gas release event

NBD - Non-buoyant displacement
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Table 4. Summary of Double Shell Tanks Used in Trend Testing,.

Tank Waste Waste Waste Characteristics™ Ventilation GRE
Volume® | Classification'™ Volume Gas Bulic | Flow Rate Behavior®
(fth Generation Densitg (cfm)
Rate (Ibm/ft")
(moles/m’
sec)
AW-106 | 579,300 SC/SS-NL C-0 C-NA C-NA 151 NBD
L-46,960 L-3.17E-09 L-69.3
55-30,480 SS-1.13E-8 S5-98.01
I1S-0 IS-NA IS-NA
AN-107 | 1,050,900 SC/SL-LIGQ C-0 C-NA C-NA 126 NBD
L-107,490 | L-1.27E-07 L-86.77
$58-33,000 | SS-1.67E-07 58-91.77
[S-0 IS-NA IS-NA
AY-101 | 1,107,110 SL-NL C-14,710 C-8.78E-08 C-84.3 485 BD
L-76,560 L-1.36E-07 L-98.01
§8-56,680 | S$S-1.49E-07 SS8-106.13
1S-0 [S-NA IS-NA

NA — Not applicable
(a)Volumes shown are approximate.
(b)Taken from RESOLVE! Version 2.5 database (Barton et al. [998)

SL - slurry

NL - no liquid

SC - salt cake

8S - salt sludge

LIQ - liquid
(c) Volumes shown are approximate. lbm/cuft = pound moles per cubic foot

C - crust layer

L - liquid layer

SS - settled solids layer

IS - immebile solids layer

(d)GRE - Gas release event

BD - Buoyant displacement
NBD - Non-buoyant displacement




RPP-6888 REV 0

asea1nu] :YSM pajoadxyg
28ueyo oN :seousnbasuo)
-aseanu] :Kouanbaig

SHUBE [y -SeLIANOe
Buiqamsip siseMm Aj[E00] 107 SUoTIEIadO SAISRIUL JO JAQUINU S5BAIU]

asealouy S paoadxyg

s3ueld oN :seousnbasuo)

aseaisu] :Aosuanbaig

Syue) [V SINATIOR

Burqunsip aisem UOU J0J suonesado JAISTIM JO I9GLINU 358310U]

asealou] YSiF paldadxy

aFuryo oN :seouanbasuo) ysu o suoyesdo (p £ ¢ uonoag 23s)
asealdu] :Aouanbaig [eAOWS1 Jo/pue suorasUl Juswdinba Jo Jaquinu ay3 suoneradp
SYU) {[Y ISSIHANOE [|8 Jo] suoneiado aAlsniul Jo Jpquinu 3seanny] | Suiseaidul Jo 193p3e ay) 210[dx2 01 UnJ 218 SISED }53) PUALL SAISDIU] JO JSQUINN

95Bal1d3(] NSH pajoadx]
afueyo oN :seouenbesuo)
osealoa(] :Aouanbaig 3[SLI UO JWN[0A )SEM 3] (¢ €7 uond9g a9s)

SYUR) [V ISHUE] {[B Ul 04,0 PIONPaL SWNJOA JISBAL Sudueyd Jo 3030 a1 210[dXs 03 UNJ 21V S3SLI 1531 PUALL, | UOLONPIY SWNJOA ISBM
: oseaIda(] ysH papadxg
asearda(] :seduanbasuo)

asealna(] :Asudnbaig ¥suz vo Smdwnd {7 €T o129 935)
syuel v :pedund Ajsnoiaaxd 0] AN [[2Mi]ES JO 399)]3 o1 230[dXd 0) UM 9T SIS 353} Ul Fudwind framifes
sjue) (1"¢' 7 uondag 99s)
siqeoriddy 10N | 101987 J[1J Y51 pue WNIPSUK ‘Mof 10) SYIeWydusq ysifqelsg 2517y 1501 puUal], [emIu]
(1"¢"7 uonag 33s) SISS A0 HNLLSAL ANTIL
¢'T oIS A (FATOSTH (z'T'T uondag 33s)
(T 2'1) %00T UeY) SS3] S1 UORIAIP PIBPUEIS dATIRSY Jo Ayjrqeys {eonsne)s ag) Ysyqesd o3 pasn s1 53] ST Aniqers paag adureg
§'T UOISIaA JHATOSHA (1" 7 uonaag 2as)
(T "2°1) %00T ULy SSI[ SI UOLRIAID PIRPURIS JALR[IY J0 A)[1qe)s [BOTISTIRIS 91} YSI[QeI$s O) Pasn ST 183) P Aiqe)s wmog sjdures
(1°7°7 wondag 395) $ 1,88 4O ONILSAL SOLLSIIALOVIVHD
S)Nsa1 Sunsa) pajoadxa J0J SaINpad0id 1531 2oueldasoy aog | £01-XS-1#Z Yue[ Jof siourered [Ty | Sunsa) samyeaj
(117 wonoag 33s) SIS A0 HONLLSAL STAQLVAA
@SNNSIY I53 1, paradxy _ aondrsa(q 1sa L _ (PPLL ISAL

(s3997s ) “Bunsa] 2ouwpdaddy woay s)MsAY pajradxy :syue] [PYS-3BUIS ‘S IAqEL,

19




RPP-6888 REV 0

asealda(] Ysu payoadxy

a8ueyo oN :ssouanbasuo)

aspaIde(q :Adusnbaig

SyUB} [V 2Bl MO[J UOTIB[IIUAA JSEAIIU]

asearou] s paradxy

a8ueyd oN :s9dsuanbasuo)

aseamuj :Aouanbaig

suel [[V 918l MO[J UOHE[IIUA 2ONPaY

3SLI U0 2]BI UOB[IIUA 3}
FwSueyd Jo 19242 211 210{dXa 0] UM 218 SISED 153) pUaL]

(9" ¢ 7 uondag 998)
2jel UOHB[NIUB A

aseamduf su paydadxd
28ueyo o :sasuanbasuo)
aseodU] :Aduanbarj

SueL IV .11
195 [oLuod 01 saonoeid jsed woly paSueyd 195 [ONU0D UCTIUST Juwl-Xg

aseamu] s paroadxy

o3uey> oN :soouonbasuo)

aseanu] :Aouanbaij

SHUeL [V

saonpoexd 1sed 03 |1 398 [0NUOD WOIJ PISUBYD 195 JONU0D UOIPUFL Yuel-uf

S U0 S]0NUOD tousI A1
SurSuryo Jo 199139 oY) 210fdX9 0] UNJ I SITEI 1$3] PUALL

( ¢z uondag 295)
19§ [CNU0)) UCINUS]

aseaIou] s pajaadxy

aFueyo oN :seouanbasuo)

asearouy :Aosuanbaig

SYUR] ||V :SANIALDE Yue [-XT suoneIado sAISTLIIUL JO I5qIUNI 2SEAI0U]

asea1du] YSU padadxg

oSueys oN :sasuanbasuo) panunuo’)

aseamduy :Aduonbaig (" € 7 uon2ag 225)

SYUR] [V iSenIAlOR suonelad()

Fuqinsip a)sem AT[eqos Joj suoneIado SAISIHUL JO JAQUINU JSEIIIU] JAISIIU] JO JoqUIMpN
(@ SHNSAY Js3 ], pajdadxy uondLrasa(g 182 L PPLL 352

(5199Ys #) *Bunsa ], 2oueydoddy mWoay s)NSRY pajdadxyy :syue] [PYS-ISWS "G IqeL

20




RPP-6888 REV 0

2seaou] ysSU pajoadxy

aseaipu] :saouanbasuo)

asearxd(] :Aduanbaig

syue)

v :{(Te24 12d suonesado ¢) juswrdinba 2y Jo IdTURIP 31 35BAIOU]

asearauy su paadxyg

asearouy :saduanbasuo)

aseanu] :Acuanbalg

syuel 1y :(1eak 1ad suoneiado ¢) Suruaul ou 01 [onuod UcIIUZ! AFuRYD

2SEAIU]  YSLI pajoadxdg

asealou] :sasuanbasuo)) suonesado pue sonsueselens Juawdinba sasnyul (01 ¢ 7 uonoeg 293s)
asearouy :Asuanbaiq asem SuizuoriRyd saeureled fenpraipul Swdueyo swng waswdinby
syue) ||y Jeek Iad ¢ 0] suonersdo Jo Jaquinu oy asBAIdU] JO $193]J2 23 SUIULIZISP 0) UILT I8 SISBD 1S9) pUaL] DAISTLOUT JISEM

eseasou] :Ysu pajoadxyg

asealou] :sadusnbasuo))

afueyo oN :Aousnbarg ysu1 uo amssaud asdeqjoo xue) sy SwBueyd

syue {1y :emnssaid (asdefjoa) amre] yue) 2npay 1O 1931J9 31 SUTULIDIAP O} ULLI &8 SISBD 1S3] PUIL

(6°€"T uon2ag 395)
2INSSaid
(asdej[oa) 2y yue |,

asearou] ysu paadxyg

asearou] :saosuanbasuo)

s8ueyo oN :£ausnbaig

syuel [V :2dnssaid (Sunyoe1d) aunjie] Jue) S5BAIOU]

ofueyd oN su paradxy

o3ueyo oN :sadusnbasuo)

oFuepd oN :Asuonbaig ysu1 uo amssard Suryoeao Nue) oyd Fursueyo

syuey v ainssard (Suryowo) anjrey Jues 2onpay JO 193]J2 23 SUIULINIOP O U 218 S3S8D 1521 PURLL

(8 ¢z uoI199g 335)
aanssald
(Sunyoed) 2unfie yue |

asealna(q ysu pajdedxg

afueyn oN :saousnbasuor)

aseana( :Aouanbaij

syuel [[V :uaSAxo jenpisal o401 EaSoniu s soedsperay yue) Sunusy]

asBa10a(] qSU patdadxg
a8ueyo oN :seduenbasuo))

asganaq :Aouanbaig Js11 uo aoedspeay jue) {7 uon9g 33%)
SUR] [y UaSAX0 [eNpIsal 04¢ uaBonIu s doedspeay Yuey Sural] | 5y SuLAUL JO 199y JY) 2J0jdxX3 0] TN Al SAsEJ 53] PUIL] aoedspeay yue] Surpeu]
(@SVNSY 1S3, padadxyg gopdLIasa(g )$a g, (PLL 1S3 L

(s193ys p) ‘Sunsa | 20ueidaddy wogy s)[nsdy pajsadxy sjue ] [PYS-A[3UIS "¢ I[qeL

21




RPP-6888 REV 0

22

“UOTRIIJIPO STf) THIM PAJLIOOSSE §102])0 paredionue pue payipow Jajaurered uo paseq synsal sisifeue paadxy (q)
"1 9[qe . OS[® 23§ -paunojiad 153} JO UOISSNOSIP PaJIeIap Spia0id PSS! sUolass (k)

asealou] §sM panadxy
osealou] :saduanbasuo) {penunuon)
aspaldu] :Aousnboi : (01°¢ 7 UO1D3S 235)
syuel v : swmng juawdimbg
syuw |1y :(1eak Jod swonerado ¢) juswdinba a jo §i8uaf atp aseardu] JAISNLUY J)SEM
(@SHNSAY 153, pagoadxy uondraasa(q Isa ], 3L ISAL

(s1eays p) ‘Sunsa | ueydadsy moay s)nsay pardadxy sue] [PYS-ISUIS 'S IAqeL




RPP-6888 REV 0

esealduy :YsuI pajoadxy

aseardu :seduanbasuc)

aseame( :Aduanbarg

syjue)

IV (124 1ad suonerado ¢) yuowdinbs 9y JO 1210WEIP A7) ASEAIOU]

aseamuy s padadxy

asearnup sacuanbasuo)

aseazou] Aduanbalg

syuey |1y :(deak 1ad suonesado ¢) Sumiam ou 0) JONUOD UONIUG] AFURY)

asealou] :ysu pajoadxy

osealdu] :sajuanbasuo)

aseoldou] :Aouanbarg

syuey [y -aeak 1ad ¢ 0) suonelado Jo IaquInu 3y ISLAIdU]

suoneiado pue sonsiaRIeyd Juswdinba aAlsnL
J15eM SmZLISoRIEYD siajewered [enpraiput Sutdueyd
JO 5199132 9} SUILIIAIAP 0} UILI 1B SISEI 1533 pUal],

(01°¢ g uonaag 935}
swng] Juamdinbyg
SAISTLIN 2ISBAL

asealduy (HsiI payoadxy

aseandu] :sasuanbasuo)

sBueyo oN :4ouanbaig

sywey [y :anssoxd (asdejod) aunjiey Juey sonpay

ysu1 uo aunssaxd osdef[oo yuey ay) Swdueyo
JO 19312 8y} SUTULIAJOP O} UNJ DJB $3SED 159] pUAL],

(6°€"C uoN23g 23s)
AINSSAL]

(osde[joo) aInjre Xue |,

aseardu] :ysu pajoadxy

asealou] :seauanbasuol)

s3uerp opN :Asusnbaig

syue) v :2mssoxd (Suryorla) anjey Jue) asealou]

adueyo oN ¥ pawadxg

aSumyp o :seouanbasuoy

a8ueyo oN :Adusnbaiyg

syuey [V :2Inssaxd (Furyorid) a1njiey YU 0NpAyY

ysut uo arnssaid Suryoens yuey o SmSueyd
JO 103433 91} SUTTLI2)2P O] UILL 2Jp S3SBD 53] pual],

(g ¢ 7 UoN29g 235)
2INSSAL]

(Suryor1y) amnie Nue],

asealda(q :ysu pajvedxg

aSueyo opN :saousnbasuo)

asealna(] :Aouenbaij

syuel |V UISAX0 [ERpISAI %01 UIS00IU YuM aoedspeay yue) Surpau]

aseaIa(y :NSU paadxg
a8ueyo op :seduanbasuo))

asealna(q :Aouenbaig ysi1 uo aoedspesty ue) (£ ¢ ¢ uondag 235)
SYUE) J[y UaSAX0 [EnpIsal 9,¢ usFoniu §llm ddedspeoy yue Smuaug | a1 Suriau Jo 193179 2Y) 210(dX9 0) UNJ 2IE 958D 153) PUSLL aoedspeoy yue L Sunau]
(@ SVNSNY IS, padadxy uondrrasa( s3], PRCIEINELEAY

(53904s §) ‘Sunsa] our)doddy woay spnsay pajaddxy :syue], [PYS-I8uiS S 3qeL

23




RPP-6888 REV 0

“UOTEDYIPOT 2T} [IIA PIIRIDOSSE S1oaye pajedidnue pue payipow 1ajaweled uo paseq synsal sisjeue papadxy (q)
'] 9]qeL osfe 93§ ‘pauLIofiad 159} JO UOISSNISIP pa[1elap Spiacd paynuapt suonoas ()

aSBAIOU] YSHI par0adxy
asearou] :sadusnbasuo)
esegalou] :Acuonbaig

syuel v
syuey Iy :(meak sad suonesado ¢) yuowdinba o Jo pBuay sy asealIU]

(panuuo)

{01°¢ 7 uonoag 33s)
swng wawdinby
SAISTLIUT JISE M,

(@SINsSAY 1891, papaadxy

uondridsac 1saL

@°BLL 39 L

(s3997s p) “Suysa ] 2ourydaddy woay s)NSAY paydedxy :syue ] [PYS-ASUIS S Iqe]

24




RPP-6888 REV 0

osBaIOU] YSLI pajyadxy

oSury> oN :seousnbasuo)

asearou] :Aosusnbolj

SHUBL[[Y [SAHANOE [je 10] SUONEINAO 2AISLOM JO IoqUINU 3SBAIDU]

35U U0 suoperado
JRAOWAI I0/pUe suonasy] Justudinba Jo aqunu ot
Burseadou; Jo 193139 a1 aojdxa 01 TNI 31 S35 159] pualL

(£°¢'T uonwag 295)
suonelado
SAISILUT JO JaqumpN

aseaIdaCT YSU parvadxyg
a8uryo oN :seauanbasuon)
asea0oq Asuenboij

SYUe) [y :SHUBI [[8 UI 840¢ PAINPal oIUN[OA ISEA

NSL1 UC JWNJOA ISEM I}
Surduety Jo 1333 ay) 210]dxa 0) UNI 318 SIsBY J59) PUAL],

(7'¢'T uonoag 33s)
UOToNpay] SwnjoA 9)Sem

aqeoniddy 10N

syue}
10798} [11J Y31y pue wnjpaw ‘o[ Joj SYFBUTYauaq Yysijqeisg

{£'7 uonoag 325)
958)) 153 ], puai], [emuy

(1°¢°7 uonIIg 2938

) SLSA A0 ONILSHL ONTIL

ST UoIsIDA jHATOSTY

(T 77 uonoas 23s)

(T “2'1) %007 UBY) SS9 SI UOTIRIASP PIEPUBIS 3ADEOY Jo AuTiqes [BaNsIels ay) YsifqeIsa 01 pasn si 359 STy Aniqess paag ajdureg
$'T UOISI3A JHATOSTY (1'7'T uonoag 23s)
{zZ “9'1) 9,007 UBY) SSI[ 51 UCHEIAID PIBPURIS JANRDY JO AJ1[iqR)S [eINSTIRIS Y YSIJGRISS 0) pasn S 1S3) sig ], Anige1g junoy) sjdurey

(1'7°7 wonodag 33s) SLSU

HO ONILSAL SOLLSIHALOVAVHD

uorRy pioa suonesado duind

Jaxiui 150d pue “2ausnpyur jo snipes dumd fexiw ‘Kauanboy suonersdo
dwnd soxr1t ‘voneinp suonessdo dwnd Joxrw ‘aje1 soueqImIsIp spIfos
-panes ‘sl vorre[namd dund ‘ajes uonemons duind “Fyo) 1se] 20Uls
awn ‘smels dond sisjeurered Sunerado dwnd o1 aAnsuas s1 pue syy0
1awsor[dsip 1ueiong jo Louanbayy s Surdnpas uo pawmy dumd saxay

dund Jax1py

"BLIAIIY) ASIoug

PUE ‘UOLRHRUSOUOD) NBWITN[Y ‘UOHEIUINTOD) SNLLN ‘UOHEIUAIUC)
WMEpos ‘ANsua(] Jue ], 252I0AY JO Y99y "SUOLIPUOD HUE)

JO UOIUN] B SB U0 10 JJO patin] 2q ues STY0 juswaderdsip nreiong

Juauwraoeldsip Jueiong

sinsa1 Sunsay pa1oadxa Jof sempasol] 153, 20ueidoaoy asg

£01-AS-1¥C Aue] Jof sioureted [y

Bunss saamea j

(1°1°7 wono3g 995) SISA A0 ONLLSHL STANILVAL

(@SHNSAY 183, pagdadxy “ uondriasa( 1so L _

P PLL 19 L

(s399Ys $) "Sunsa ], sour)dadoy mouy synsay pajdadxy :syue] [PYS-vqnoq ‘9 dqeL

25




RPP-6888 REV (

aswalou] “YSUI pajoadxyg

afueys oN :sasuanbasuo)

ssealou] :Aosuanbai]

SUBL[[V 9181 MO[J UOHIR[LIUA 221y

Y511 UO 7RI UONHR]IIUIA U}
FwSueyo Jo 19a))e o1 aJo[dX 0 UNJ 1L SISED 153] PUALL

(¢'¢ 7 nonoag sas)
3Jel HOUR[IIUA A

aseamdu] Ysu pajoadxq
a3ueyd oN :sedusnbasuo)
aseaou] :Aousnbarg

SUEL[[V 11
13§ [01U03 0] saonpeid ised woly paSueyd 10S [0NUOD UOIHUST YUE]-Xi

aseandu] ysu pajoadxg
a8ueyd oN :seouanbasuo)
asearou] :Aouanbaig

SYuel[Iv
soouaead 1sed 01 |1 395 [0NU0 WO} paSUED 195 [0XU0D UOIHUF] YUr)-u]

YSH U0 S[onu0o uonius oy
FuiSueys Jo 12049 21} a10[dX3 0] UNT A8 SISED 359) pUAL]

(' €'T UonI9g 3935}
19§ jonuo)) uonIus]

asealduy :Ysii payoadxyg

o8ueqos oN :seousnbasuo)

asealdu] ;Aouonbaig

SyUe] [{V ISenlAnoR yue] -xq suonelado aAISILUT JO JIQUINU 95EaIoU]

asealou] :Ysu payoadxyg

a8ueyd oN :seouanbasuo))

asealou] Aouanbory

uel [y :SIAnSe

Burqrmsip spsem A[jeqo3 10} suonersdo AISANUT JO IqUINY SEaIU]

aseasou] :sU pajoadxyg

aueyd oN :saouanbasuo) panuiuo))
aseandu] :Asuanbalrj (g ¢ 7 uonoag aas)
SUE) [[V :SSLIATIOR suoneladQ
SurqInisip arsem Ajeoo] JoJ suoneiado sAIsnIul JO Jaqumu 3522I10U] JAISTLU] JO JAqUINN
asealou] YSU paadxy
a8uep oN seouanbasuo)
asearou] :Asuanbaig
syuel |y :Sanlaloe
BurqImsip s15EM UOU J0J suonjelada sAISIIUY JO JaqIunU 3S8AIIU]
(@ SHDSY 3531, pajdadxy uonpdriasa(q 189 L, wPPLLIS3L

(5399ys p) ‘Sunsa ] 2oueydadrdy woay sNSRY pagradxy SHUBL [PYS-Iqnoq "9 3qe]

26




RPP-6888 REV 0

asealou] :ysu pajoadxg

258U :$90UaNDIsUOD)

oseama(q :Aouanbaig

syue)

v :(xeak 1ad swoneiado ¢) juswdimbe a1y Jo I12wep 1) 258IIDU]

aseorouf YSII papadxg

asearouy :sasusnbasuo)

aswanu] :Aduenbarg

s 1y :(1e94 1ad suonrsado ¢) Suruour oU 03 [oNUVY UCIIUST ¥FuRy)

oseaIdU] :NSU pAdadxy

asealdu] :saouanbasuo)

asealou] :Aouanbaiy

syum) [y :dea& fad ¢ 0} suoneiado Jo Iaquinu aif) 35ea1du]

suonterado pue sansuaoRIRYD JUAUdINbs aalsnaur
asem Suizumoriey s1ajeweled enpiaipul SuiSueyd
JO 5193139 21} SUIULIAISP O UNI 208 SISBD 153) pual]

(6 € 7 uonag 935)
swng tuswdinbg

SAISNIUT 9)SEM

asealdU] NSU pajoadxy
asealou] :s3duanbasuo))

(8¢ vonoag 29s)

oFueyd oN :Aouenbaig ysur uo amnssaad asderjoo ues sy Surdueyd amssald
syuel [y :aanssaxd (asdef]oa) amjre] yuel sonpay 10 19315 271 SUTWIAISP O3 UNI 2JB SISLI J53] PUJL (asde[roo) aunjieg Jue ],
aseado( su papoadxyg
s3ueyp oN :saousnbasuo) panunuo))
aseana(] Aouanbaig {9-¢’7 uonI9g 395)
syuel [y :usSAx0 [enpisal o401 uafonru yum soedspeay yue) Surusu] soedspeay yue] Surpgou]

a8BaIOa(T :YsU paredxy

a3uryo oN :seouanbasuo))

aseama(g :Aouanbaiy

sque) [V :usAxo [enpisal ¢4,¢ usontu yim soedspeay] ue) Funau)

Ns1I to aoedspeat] yue)
a1y Sunpam Jo 19332 o1y 2I0]dxa 0] UNJ 218 SISED 1531 pUBIL

(9°¢'T uoNDag 2935)
asedspral yuel Sudau]

osearda(] :JsU papadxgy

28ueyd oN :seouanbasuo)

aseada(] :Aduanbaryg

SYUB] [[V 1B MOJJ UOHIB[TIUA SSBIOU]

@SN 3831, pasdadxy

wondirIasa(q 1sa 1,

@ DLL 1591

(s3007s ) ‘Sunsa I, soueydadoy woay synsay pajdadxy :syue] [PYS-dIqnoq "92AqelL

27




RPP-6888 REV 0

“HOIEOLIPOTU 371 MM PAJRID0SSE 5103y paedionue pue payipour dwered w0 paseq synsal sisd[eue pavadxy ()
-7 9[qBL OS[E 89§ “pauwiogIad 1591 JO UOISSNOSIp payielep apiacad pagnuaps suo1dag (e)

asealou] ysH pajoadxy

asearou] :s2ouanbasuo)

aseanu] :Asuanbary

SyuR) [V :@jel uonesousd seld SpIjos a[IqoWLUl JU) ISEaIdu]

aseamuy :ysU papadxg

asealoU] :sasusnbasuo)

asealou] :Aouanbaif

SYuel [V 218l UONeIauad sed SpLjOs Pa[iIas oyl 25ealou]

(pa3ueypd 10U 2e saje vonesaues sed pinbiy)
$9]El UOLEIAUAT SBS 2)SBM SPI[OS S[IqUIUWI PUR Pa[uas 3y}
Suisealour Jo 5199132 a1 210[dxa 0} NI 218 S3SED 159) pUAL]

(11°¢°Z uonoag 235)
ayel uoneIauad sed Asem

osealou] :su papedxyg

asealouy :sasuanbasuony

aseanou] :Asusnbarg

SYuel [V 1ALISUSp §[Nq SPIOS S{IqOTIUIL 1) ISBAIOU]

aseardu] :NSU paadxg

asealou] :saousnbasun))

asearou] A>usnbaig

syue) [TV :A)NsSuap yjnq sprjos pajnes oyl asealou]

‘ pazAfeus

10U 51 pue SpI{Os [iqowun ou sey [9T-AS-1¥T -310N
(paTueyd j0U aIe SONSIIAIEIRYD IaA®] pmbi pue ssauyIp
JoAe[) Asuap g SPIjOS 2[IGOWWIT pue pajuas 3y
Sursean Jo s10aly2 2y 21o[dxa 0] unu 21€ $558 159] PUdLL

(01°C'¢'C uonoag 39s)
spiabi
0} SpIfos Jo ones Ausua(]

osealou] suU papadxy
osealou] :seouanbasuo)
aseardup :Aouanbaiy

U [V

syue) [V (e 1od suonerado <) juswidmbs oy Jo Buag a1y aseatou]

(@SNNSAY 159 ], pagradxy

uondiiasa( 39

z°BLL 1S3 L

(s199Ys ) ‘Supsa , 2our)dadoy moay s)[nsay paradxy :syue] [aYS-dqnoq ‘93qeLL

28




RPP-6888 REV 0

results specific results (e.g., frequency, deflagrations, detonations) are compared for each trend
test to the benchmark case results.

2.3.1 Saltwell Pumping

This test applies to SSTs only, since only SSTs are saltwell pumped. Trend testing cases are run
to explore the effect of saltwell pumping on risk. Only the saltwell pumping status is varied.
The waste volume, which would change if a tank were actually saltwell pumped, is left
unchanged. The influence of saltwell pumping on gas retention characteristics is an elicited
parameter (Slezak and Bratzel 1997). Tanks identified as *never pumped” are changed to
“previously pumped” and vice versa. Changing the saltwell pumping status from “never
pumped” to “previously pumped” is expected to decrease risk. Changing the status to
“previously pumped” changes the waste void fraction and GRE frequency elicitation. The end
result should be a reduction in the number of flammable events, frequency, and magnitude of
radiological and toxicological consequences. Table 1 provides a listing of the input parameters
and values that are changed for each test.

2.3.2 Waste Volame

This test applies to SSTs and DSTs, Trend testing cases were run to explore the effect of
changing the waste volume on risk. The waste volume is changed significantly. A reduction in
the waste volume will increase the headspace volume. This effect may impact the ability of the
headspace gases to reach the lower flammability limit. To test the effect of reducing waste
volume, 30 percent of the existing waste was removed. Reducing the waste volume decreases
the retained gas volume by providing less waste in which the gas can be stored. In addition,
reducing the waste volume increases the headspace volume in which to dilute the GRE gases.
Therefore, the size of the GREs and the fraction of the GREs that produce flammable conditions
would decrease which would result in a decrease in the number of events. Due to the properties
of the waste the impacts on the frequency and consequences are indeterminate. See Tables 1 and
2 for S8Ts and DSTs respectively, for test input parameters. The total DST volume is reduced
but the reduction is reflected in liquids only.

2.3.3 Number of Intrusive Operations

This test applies to SSTs and DSTs. Trend testing cases are run to explore the effect of
increasing the number of equipment insertion and/or removal operations on risk. The number of
operations is increased by a factor of five over the default value. It is expected that the increase
in the number of operations increases the risk by increasing the frequency of induced GREs and
the frequency of ignition sources. Only the frequency is expected to increase. There should be
no change in the number of flammable events and the radiological and toxicological
consequences. See Tables 1 and 2 for SSTs and DSTs, respectively, for test input parameters.
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2.3.4 Ignition Control Set

This test applies to SSTs and DSTs. Trend testing cases were run to explore the effect of
changing the ignition controls on risk, It is expected that frequency increases as the level of
ignition control is decreased from “Control Set 1” or “Control Set 2 (HNF-1999) to “Past
Practices” (i.e., no controls). The ignition control sets, “Control Set 17, “Control Set 2” and
“Past Practices” are described in Appendix B of Slezak and Bratzel (1997). Because the controls
do affect the GREs, the controls are expected to affect the frequency but have little effect on the
radiological and toxicological consequences. It is expected that changing controls from Ignition
Control Set 2 to Past Practices should not change the number of flammable events or
consequences; however, the frequency should increase. See Tables 1 and 2 for SST and DST,
respectively, for test input parameters.

2.3.5 Ventilation Rate

This test applies to SSTs and DSTs. Trend testing cases were run to explore the effect on risk
due to changes the ventilation flow rate (i.e., increasing or decreasing). This test involves
reducing or increasing the default ventilation flow rate by a factor of 10. It is expected that
actively ventilating a tank, compared to passive ventilation could reduce the time at risk and the
computed burn pressures, and perhaps even eliminate flammable conditions (Slezak and Bratzel
1997). Conversely reducing the flow rate could increase the time at risk and the computed burn
pressure. Therefore, the expected result of increasing the ventilation rate is a decrease in risk,
and decreasing the ventilation rate is an increase in risk. As the ventilation flow rate is modified,
gases may be swept out of the tank (increased flow rate) or allowed to accumulate in the
headspace (decreased flow rate). See Tables 1 and 2 for SSTs and DSTs, respectively, for test
input parameters

2.3.6 Inerting the Tank Headspace with Nitrogen

This test applies to SSTs and DSTs. Trend testing cases were run to determine the impact of
inerting the headspace. Sufficient inerting of the headspace will increase the size of GREs
needed to reach flammability and can prevent combustion of mixtures that are flammable before
release (Slezak and Bratzel 1997). Inerting the headspace reduces the oxidizer for the burn
typically furnished by air. Inerting the tank headspace should reduce GRE flammable event
frequencies and should result in less damage to the tank as well as reducing the dose
consequences. Risk is expected to decrease as inerting is applied. The number of hits, as well as
the frequency of burns, should decrease with a small reduction in the consequences. See

Tables 1 and 2 for SSTs and DSTs, respectively, for test input parameters.
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2.3.7 Tank Failure (Cracking) Pressure

This test applies to SSTs only. Trend testing cases were run to explore the effect on risk of
decreasing or increasing the dome cracking pressure. For this test, the dome cracking pressure is
decreased or increased by 50%. Structural capacity and failure evaluations are discussed in
Slezak and Bratzel 1997. It is expected that risk will increase as failure pressure is reduced, and
conversely decrease as failure pressure is increased. A decrease or increase in the cracking
pressure from the default value should, respectively, increase or decrease the consequences but
should not affect the frequency. Additionally, the number of flammable events for an increase or
decrease in the cracking pressure should not change. For a decrease in the cracking pressure,
more material would be released to the environment for lower combustion pressures. Conversely
for the same combustion pressures, less material would be released to the environment, thus
resulting in lower consequences. See Table 1 for test input parameters.

2.3.8 Tank Failure (Collapse) Pressure

This test applies to SSTs and DSTs. Trend testing cases were run to explore the effect on risk of
decreasing the dome collapse pressure. The dome collapse pressure is reduced to one-half of the
default value. Structural capacities and failure evaluations are discussed in Slezak and Bratzel
1997. 1t is expected that risk will increase as failure pressure is reduced. Reducing the dome
collapse pressure should result in the same conclusions reached in the Tank Failure (Cracking)
pressure test (see Section 2.3.7); i.e., the consequences should increase but the frequency should
not be affected. Additionally, the number of flammable events for an increase or decrease in the
cracking pressure should not change. The risk would therefore increase somewhat. More
material would be released to the environment for lower combustion pressures. See Tables 1 and
2 for SSTs and DSTs, respectively, for test input parameters.

2.3.9 Waste Intrusive Equipment

This test applies to SSTs and DSTs. Trend testing cases were run to explore the effect on risk of
waste intrusive equipment flammable events. A series of four tests are performed: 1) increase
the number of operations per year; 2) change the ignition control from purged to not purged;

3) increase the diameter of the equipment; and 4) increase the length of the equipment. There are
no waste intrusive operations in the benchmark case or initial condition. Thus increasing the
number of operations will increase risk. The current ignition control requires purging waste
intrusive equipment in accordance with the National Fire Prevention Association (NFPAY;
therefore, not purging the equipment (maintaining operations at five per year) will increase the
risk over benchmark conditions and Test 1 in this series. Tests 3 and 4 of the series should affect
the detonation cell size, thus an impact is expected on the number of flammable events.
However, realistic changes in the equipment design (e.g., diameter and length) may be
insufficient to impact the results of Test 1 in this series. Therefore the expected changes at this
time are indeterminate.
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2.3.10 Increase in Bulk Density Ratio of Solids to Liquids

This test applies to DSTs only. Two tests are performed to determine the relative impacts of
increasing the bulk density of the settled solids and immobile solids with respect to GRE
behavior. These tests, unlike the previous tests, do not model operations or potential controls
that would be implemented in the tank farms. However, based on the behavior of the waste it is
anticipated that GRE behavior will be affected. That is, the higher the densities the more gas that
will be retained in the waste and released spontaneously or due to some initiating event such as a
seismic event or intrusive operation. Thus it is anticipated that the risk will increase.

2.3.11 Increase in Waste Gas Generation Rate

This test applies to DSTs only. Two tests are performed to determine the relative impacts of
increasing the gas generation rate in the settled solids and immobile solids with respect to GRE
behavior. These tests, unlike the previous tests, do not model operations or potential controls
that would be implemented in the tank farms. It is anticipated that the risk will increase
relatively proportional to the increased rates.

2.3.12 Mixer Pump

This test applies to DSTs only. The tests, in addition to the Features Tests, were performed to
determine the impacts of a mixer pump on consequences. Based on operational experience it is
well understood that the mixer pump will reduce the efficiency of the GREs, thus the
consequences should decrease. Similarly, the frequency of buoyant displacement GREs will also
decrease.

2.3.13 Waste Transfers

This test was performed to evaluate the AT’s ability to characterize the risk associated with
wasle transfer operations. Both cases studied were SST to DST waste transfers. The first case
modeled was a direct liquid waste transfer while the second was a water-diluted solid waste
transfer. For this testing it is assumed that blending is complete and values for the layers are
uniform throughout the layers, all liquids are saturated and the dilution water has no contribution
to the waste compositions. Table 7 lists the waste transfer input parameters that were tested.

32




RPP-6888 REV 0

Table 7. Waste Transfer Input Parameters.

Case 1

Case 2

Sending Tank A-101

Receiving Tank
AN-101

Sending Tank
A-101

Receiving Tank
AY-101

gal

(ft)

gal

(ft)

gal

(ft)

gal

(ft")

Total volume
initial

953,133

(127,415)

160,088

(21,401)

295,080

(39,446)

154,012

(20,588)

Crust Volume
Transferred

Liquid
Volume
Transferred

200,000

(26,736)

200,000

(26,736)

Solids
Volume
Transferred

270,000

(36,094)

270,000

(36,094)

Immobile
Solids
Volume
Transferred

Dilution
Volume

270,000

(36,094)

Total volume
final

753,133

(100,679)

360,088

(48,137)

25,080

(3,353)

694,012

(92,776)

Pumping Rate
(per min)

72.94

(9.75)

72.94

(9.75)

72.94

(9.75)

72.94

(9.75)
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3.0 SUMMARY OF TEST RESULTS

The results and conclusions reached regarding the acceptability of RESOLVE! Version 2.5 and
the insights gained during testing are summarized in the following Sections. Appendices A and
B provide the detailed results. Section 4.0 discusses any limitations identified during testing.

3.1 FEATURES TESTING

As discussed in Section 2.1, an extensive test of the AT and GUI features is discussed in
Attachment 1. The features testing performed in this acceptance test was limited to the options
selected during characteristics and trend testing. This limited set of features tests, based on the
parameter modifications, will also verify that the code and data libraries are consistent with the
changes in the baseline documentation due to comment incorporation from the independent
review.

Additional Features Tests were performed for the DSTs, including turning on and off the mixer
pump, buoyant displacement GRE go/no-go tests, waste transfers, and waste intrusive equipment
impacts. As stated previously stated, significant developmental testing was performed. Asa
result of this testing all features performed as expected.

3.2 CHARACTERISTICS TESTS

The following table (Table 8) summarizes the results of the Characteristics Tests performed. As
can be seen, with the exception of the DST sample count test, all results meet the established
criteria discussed in Section 2.2.

The calculated mean toxicological sum of fractions for a sample count of 950 was approximately
eight times the highest calculated sum of fractions for the other tests (i.e., 247 vs 31). All other
calculated values, as well as the 95™ percentile value for sample count equal to 950, are within
the minimum and maximum values. Therefore, prior to reporting toxicological consequences
multiple runs should be performed using different seeds and sample sizes (or counts) and
evaluated for appropriateness.

3.3 SUMMARY OF TREND TESTING RESULTS

Figures ! through 32 provide a summary of the trend testing results by tank for each of the
parameters modified. Appendices A and B provide the detailed data and quantitative
comparisons of the calculated results for the parameter modifications to the benchmark case.
Consequences were not calculated for tank Tank 241-T-203, thus no graphical representations
are provided for the inerting cases.
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Table 8. Summary of the Results of the Characteristics Tests Performed.

Characteristic Test Results — Relative Standard Deviation (%)
Test Number of | Accident Radiological | Toxicological Expected
Events Frequency | Consequences | Consequences Risk
Modeled
SSTs —241-8-102

Sample Count 43.49 6.5 59.78 19.99 96.63
Sensitivity

Sample Seed 498 7.26 44.94 19.03 51.68
Sensitivity

DST - 241-AW-102 (Non-BD)

Sample Count 42.12 62.76 102.24 251.55 161.43
Sensitivity

Sample Seed 0.18 70.57 127.30 96.02 143.39
Sensitivity

DST - 241-AN-103 (BD)

Sample Count 42.24 27.55 103.43 68.31 158.89
Sensitivity

Sample Sed 1.39 20.55 99.37 68.55 126.62
Sensitivity

BD — Buoyant displacement

As can be seen from the figures the majority of the parameters modified for both DSTs and SSTs
did not significantly affect the benchmark results. This is the same conclusion reached during
acceptance testing of Version 2.13 (see Attachment 1). The parameter modifications that did
significantly impact the results include waste volume reduction, an increase or decrease in
ventilation flow rate, and changes in the waste and waste gas generation characteristics (DST
only). In each of these cases the results trend as expected.

With respect to waste intrusive equipment, as expected for both DSTs and SSTs, increasing the
number of waste intrusive activities increased the number of potential deflagrations and
detonations when compared to the benchmark case. Additionally as expected, removing the
purge from the waste intrusive equipment significantly increased the number of potential
deflagrations and detonations when compared to the base case or five operations per year.
Increasing the equipment diameter or length had no impact on the base case results. Because
there are no or limited observed data regarding waste intrusive equipment, the resuits cannot be
evaluated for appropriateness.

Figure 18 graphically shows the results obtained due to modifications in the characteristics of the
settled solids and the immobile solids (hard pan) in Tank 241-AN-107. This represents the
greatest change form benchmark conditions for all tests performed. As can be seen increasing
the ratio of the settled solids to the liquids increased the number of deflagrations in Tank
241-AN-107. Additionally, the change in waste characteristics increased the BD GRE frequency
in Tank 241-AN-107.
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Not shown graphically are the results obtained from buoyant displacement, mixer pump, and
waste transfers testing. As expected changes in the five criteria identified in Table 6 (DST
Features Testing) created buoyant displacement GREs in non-buoyant displacement tanks and
vice versa, Similarly as expected, the calculated results from turning on the mixer pump and
changing selected parameters to model existing conditions in Tank 241-SY-101 were validated
to current conditions or observed GRE behavior in the tank. The waste transfer test described in
Section 2.1.13 performed as expected;s, post transfer sending and receiving tank analysis results
were comparable to tank analyses.
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4.0 LIMITATIONS

This section discusses the limitations identified as a result of acceptance testing. There were two
limitations identified. One resulted from “Characteristics Testing” and the other, “Waste
Intrusive Equipment” was identified based on a lack of actual or observed data to validate the
results. Each of the limitations is discussed in the following.

4.1 CHARACTERISTICS TESTING

As discussed in Section 3.2, with the exception of the DST sample count test, all results met the
established criteria discussed in Section 2.2. The calculated mean toxicological sum of fractions
exceeded the acceptance relative standard deviation criteria. The calculated sum of fractions for
one sample count, 950, was approximately 8 times the highest calculated sum of fractions for the
other tests (i.¢., 247 vs 31). All other calculated values, as well as the 95 percentile value for
sample count equal to 950, are within the minimum and maximum values. Therefore, prior to
reporting toxicological consequences multiple runs should be performed using different seeds
and sample sizes (or counts) and evaluated for appropriatness.

4.2 WASTE INTRUSIVE EQUIPMENT

Based on a lack of actual or observed data, the results from testing parameter modifications in
the operations of waste intrusive equipment and equipment design could not be validated.
However, the resuits from the modifications trended as expected (see Section 3.3). This
limitation was also identified during verification and validation testing of Version 2.5 (Cheng

et al. 2000). Therefore, when reporting the results associated with waste intrusive equipment, it
should be noted that the results cannot be validated and should be used for comparisen purposes
only.
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APPENDIX A

This Appendix provides the results of the SST acceptance testing. A strict comparison of the
benchmark results to the trend analysis results does not consider the magnitude of the difference.
For example, if the benchmark mean consequence value is 4.567E-05 Sv and the mean trend test
analysis result is 4.566E-05 Sv, a comparison of this type would indicate that by modifying a
specific parameter, the consequences decreased; however, based on the conservatisms and
uncertainties incorporated in the Analysis Tool, a better conclusion would be that there is no
change.
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Table A-1. SST Acceptance Test Results: GRE Behavior. (Seed: 90,000,000, Sample Count: 1000)

Tank GRE Number of Number of Number of %LFL Mean
Behavior Events Deflagrations Detonations Mean Mean Number of
Frequency Councentration | Events/year
BENCHMARK
A-102 all sizes 11962 272 0 9.28E-03 18.70 7.91E-02
small 3986 [i} 0 2.21E-02 0.07 6.68E-02
medivm 3988 272 0 4.42E-03 54.40 9.37E-03
large 3988 1] [i} 1.31E-03 172 2.69E-03.
B-111 all sizes 11828 116 0 6.44E-02 10.80 5.93E-01
small 3940 0 0 1.62E-01 0.12 5.22E-0
medium 3944 116 0 2.44E-02 29.20 5.44E-02
large 3944 [i} 0 7.08E-03 3.08 t.50E-02
§-102 all sizes 12945 1752 0 6.50E-03 154.60 5.53E-02
small 4313 [i} 0 1.52E-02 2.52 4.60E-02
mediom 4316 1386 0 3.13E-03 397.00 6,.80E-03
large 4316 366 0 1.18E-03 61.70 2.40E-03
T-203 all sizes 11628 110 0 8.95E-03 822 7.71E-02
small 3876 0 [i] 2.15E-02 (.66 6.55E-02
medium 3876 22 0 4.07E-03 7.02 8.69E-03
large 3876 88 0 1.32E-03 17.00 2.74E-03
SALT WELL PUMPING
A-102 | allsizes | 11887 <] 264 <] [i] [=] 9.56E-03 }=1 17.80 [<] 824E-02
WASTE VOLUME REDUCTION
B-111 [ allsizes | 11888 [>] 76 <] 0 [=] 665E-02 T>1 6.53 <] 6.14E-01
INTRUSIVE OPERATIONS INCREASE ALL
S-102 all sizes 12129 < 1672 < [1] =[ 6.64E-03 |=> 156.00 > 4.83E-02
smail 4041 < 2 > [i} =| 146E-02 < 3.13 >| 3.73E-02
medium 4044 < 1320 < 1] = 42IE-03 |> 40300 > 8.74E-03
large 4044 < 350 < [i} =| 108E-03 |< 60.70 <| 2.18E-03
INTRUSIVE OPERATIONS INCREASE NON WASTE DISTURBING
S-102 all sizes 12945 = 1752 = [i] =[ 6.50E-03 |[= 154.00 =| 3.53E-02
smail 4313 = i = i =| 1.52E-02 |= 252 =| 4.60E-02
medium 4316 = 1336 = i =| 313E-03 = 397.00 =| 6.80E-03
large 4316 = 366 = 0 =[ 1.I8E-03 |{= 61.70 =| 240E-03
INTRUSIVE OPERATIONS INCREASE LOCALLY WASTE DISTURBING
S-102 all sizes 12213 < 1710 < i} =[ BI15E-03 I|> 156.00 > 649E-02 |>
small 4069 < 0 = 0 = 199E-02 |> 2.55 >| S551E-02 |[>»
medium 4072 < 1338 < [i} = 3.64E-03 |=> 406.00 > 797E-03 |[=>
large 4672 < 372 > 0 =[ 870E-04 |< 61,10 <| 179E-03 |[<
INTRUSIVE OPERATIONS INCREASE GLOBALLY WASTE DISTURBING
S-102 all sizes 11938 < 1648 < 0 = 73IE-03 [> 153.00 <| 35.31E-02 |<
small 3978 < 4 > 0 =| 1.68E-02 (> 378 >| 423E-02 |<
medium 3980 < 1270 < 0 =| 428E-03 [> 364.00 <| 896E-03 |>
large 3980 < 374 > 0 = B8.73E-04 [« 60.90 <| L[77E-03 |«
INTRUSIVE OPERATIONS INCREASE EX-TANK
§-102 all sizes 12945 = 1752 = 0 ={ 6.50E-03 [= 154.00 =[ 553E-02 |=
small 4313 = 0 = 0 = 1.32E-02 |= 2.52 =! 4.60E-02
medium 4316 = 1386 = 0 = 313E-03 |= 397.00 =[  6.80E-03
large 4316 = 366 = [ =[ 1.18E-03 |= 61.70 =| 240E-03 |=
INTRUSIVE OPERATIONS INCREASE IN/EX-TANK
S-102 all sizes 12129 < 1672 < [0 ={ 6.64E-03 |> 156.00 > 4.83E-02 |<
small 4041 < 2 > [} =l T46E-12 |< 313 > 3T73E-02 |<
medium 4044 < 1320 < 0 = 421E-03 |> 403.00 > 8§74E-03 |[>
large 4044 < 350 < 0 =[ 1.08E-03 |< 60.70 <| 2.18E-03 |<
IGNITION CONTROL SET IN-TANK

A-102 all sizes 11962 |=| 272 |<‘ 0 |=| 9.28E-03 |>| 18.70 |<| 791E-02
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Table A-1. SST Acceptance Test Results: GRE Behavior. (Seed: 90,000,000, Sample Count: 1000)

FTank GRE Number of Number of Number of %LFL Mean
Behavior Events Deflagrations Detonations Mean Mean Number of
Frequency Concentration | Events/year
IGNITION CONTROL SET INEX-TANK
A-102 ull sizes 11962 = 272 < [i] =| 928E-03 I>I 18.70 |<I 791E-02 |>
VENTILATION FLOW RATE REDUCTICN
B-111 all sizes 11828 = 116 = 0 =| 644E-02 |[= 10.80 =] 593E-01 |=
small 3940 = 0 = 0 =| 1.62E-01 |= 0.14 =7 S22E-0F [=
medium 3944 = 116 = 0 =] 244E-02 |[= 29.20 ={ S544E-02 |[=
large 3944 = 0 = 0 ={ 7.0RE-03 [= 3.14 > LSOE-02 |=
VENTILATION FLOW RATE INCREASE
B-111 all sizes 11828 = 116 = 0 = 644E-2 |= 10.70 <| S93E-Gl |=
smail 3940 = 0 = 0 = L62E-01 |= 0.10 <| 35322E-01 |=
medium 3944 = 116 = 0 =| 244E-02 [= 29,10 <| 544E-02 |=
large 3944 = 0 = 0 =| 7.08E-03 |= 275 <| L150E-02 |=
INERTING NITROGEN 5% OXYGEN
T-203 I all sizes I 11628 I= 0 < 0 =[" 8.95E-03 | = | 6.17 | < | TTIE-02 [=
NERTING NITROGEN 10% OXYGEN
T-203 l all sizes | 11628 = 0 < 0 =  895E-03 I ml 6.17 | < | 771E-02 |=
TANK CRACKING PRESSURE REDUCTION
B-111 l all sizes | 11828 I=| 116 = 0 = 6.44E-02 I=| 10.80 |:| 593E-01 |=
TANK CRACKING PRESSIU/RE INCREASE
B-111 | all sizes [ 11828 = 116 = 0 =] 644E-02 = 10.80 [= | 593E-01 |=
TANK COLLAPSE PRESSURE REDUCTION
B-111 | all sizes 11828 = 116 = 0 = 644E-02 |= 10.80 l = [ 393E-01 |=
WASTE INTRUSIVE EQUIPMENT - INCREASE OPERATIONS
A-102 all sizes 11963 > 272 > 1 = 9.63E-03 |> 18.80 7.91E-02
WIE all sizes 1 > 0 = l > 1.OOE+00 -[> 667.00 > 1.00E+00
WASTE INTRUSIVE EQUIPMENT - INCREASE OPERATIONS - NO PURGE
A-102 all sizes 12670 > 584 > 396 > 646E-02 |> 43.30 > T9IE-02 |=
WIE all sizes 708 > 312 > 396 > 1LOOE+HOO [= 467.00 <| TOOE+00 |=
WASTE INTRUSIVE EQUIPMENT - INCREASE OPERATIONS - [INCREASE EQUIPMENT DIAMETER
A-102 all sizes 11963 = 272 = 1 = 9.63E-03 |= 18.80 =| 791E-02 |=
WIE zll sizes 1 = 0 = 1 ={ LOOE+)O [= 667.00 =| 1.00E+00 [=
WASTE INTRUSIVE EQUIPMENT - INCREASE OPERATIONS - [INCREASE EQUIPMENT LENGTH
A-102 all sizes 11963 = 272 = 1 =| 9.63E-03 |[= 18.80 =| 79IE-02 |=
WIE all sizes 1 = 0 = I = 1.OOE+00 |= 667.00 = 1.00E+00 |=
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APPENDIX B

This Appendix provides the results of the DST acceptance testing. A strict comparison of the
benchmark results to the trend analysis results does not consider the magnitude of the difference.
For example, if the benchmark mean consequence value is 4.567E-05 Sv and the mean trend test
analysis result is 4.566E-05 Sv, a comparison of this type would indicate that by modifying a
specific parameter, the consequences decreased; however, based on the conservatisms and
uncertainties incorporated in the Analysis Tool, a better conclusion would be that there is no
change,
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Table B-1. DST Acceptance Test Results: GRE Behavior. (Seed: 90,000,000, Sample Count: 1000)

Tank GRE Number of Number of Number of %LFL Mean
Behavior Events Deflagrations Detonations Mean Niean Number of
Frequency Concentration Events/year
BENCHMARK
AN-107 all sizes 4235 505 i 7.07TE+00 1.26E+02 3336+
small 1221 0 0 5.31E+00 1.81E+00 N/A
medium 2014 402 0 1.16E+01 247E+02 N/A
large 1600 13 0 243E-03 3,54E+01 2.43E-03
BD 1241 0 0 241E+0] 6.79E+00 3.33E+061
Non-BD 2994 505 1] 291E-03 1.76E+02 8.73E-03
AW-106 all sizes 12017 936 0 1.95E-01 6.08E+01 F.28E+00
small 4001 0 0 4 42E-0} 5.83E-01 9.86E-01
medium 4008 930 0 1.18E-01 1.65E+02 2.39E-01
large 4008 6 0 242E-02 L71E+01 4.90E-02
BD 0 0 0 0.00E+00 0.00E+0¢ 0.00E+00
Non-BD 12017 936 [#] 1.95E-01 6.08E+01 1.27E+00
AY-101 all sizes 11997 80 0 &.03E-01 7.66E+00 5.56E+00
smalt 3997 0 0 1.52E+00 2.61E-01 3.76E+00
medium 4000 80 i 4. 75E-01 2.18E+01 973E-01
large 4000 i 4.11E-01 9.33E-01 8.24E-01
BD 0 0 0.00E+00 0.00E+00 0.60E+00
Non-BD 11997 &0 0 8.03E-01 7.66E+00 3.56E+00
INERTING NITROGEN 5% OXYGEN
AN-107 | all sizes ‘ 4235 |= 133 |<I 0 |=| TOTEH)O |=] 5 48E+01 |<| 333E+01 |=
NERTING NITROGEN 10% OXYGEN
AN-107 | all sizes i 4235 !:| 133 |< ¢ =| TO07E+00 |=I 548E+01 |<| 3.33E+01 [:
WASTE VOLUME REDUCTION
AN-107 all sizes 4353 > 463 < i} =1 B.BRE+O0 |>) 1TOIEH02 <} LOIE+02 |
BD 1361 > [i = ] = 2.B4E+01 |>| 3.66E+00 [<] 3.66E+00
Noen-BD 2994 = 463 < 0 = 291E-03 |[=]| 1.46E+02 [<| 1.46E+02
VENTILATION FLLOW RATE REDUCTION
AW-106 all sizes 12017 = 940 > 0 =] L195E-01 [=| 6.26E+)1 [>| L2BE+00 (=
small 4001 = i = 0 = 442E01 |=]| &74E-01 [>| 986E-01 |[=
medium 4008 = 932 0 = 1,18E-01 =l 1.65E+02 [=( 2.39E-0l =
large 4008 = 8 [} =| 242E-02 [=} 2.16EH)] [>[ 490E-02 (=
BD 0 = 0 = 0 =| 000E+00 (=} 0.00E+00 [=[ 0.00E+00 (=
Non-BD 12047 = 940 E 0 =1 193E-01 |=| 626E+0] |>] 127E+00 |=
VENTILATION FLOW RATE INCREASE
AW-106 all sizes 12047 = 932 < 0 =| 195E-01 =i S5.85E+01 |<| 128E+00 (=
small 4001 = 0 = 0 =| 442E-01 [=| 380E-01 |[<| 9.86E-01 [=
medium 4008 = 930 0 = TI18E-0l |=] 1.64E+02 [<| 239E-0] |=
large 4008 = 2 < 0 = 242E-02 = 1.I3E+0L <| 490E-02 |=
BD i = 0 = 0 =| 0.00E+00 |=| 0.00E+00 |={ 0.00E+00 |[=
Non-BD 12017 = 932 < 0 = L95E-01 |=] 385E+01 <| [.27E+00 |=
NTRUSIVE OPERATIONS INCREASE ALL
AW-106 all sizes 12017 = 936 = 0 =| T1.95E-01 |=| 6.08E+01 [=! 128E+H00 [=
small 4001 = 0 = 0 = 442E-01 |=| S5.83E-01 |[=]| 9.86E-01 |[=
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Table B-1. DST Acceptance Test Results: GRE Behavior. (Seed: 90,000,000, Sample Count: 1000)

Tank GRE Number of Number of Number of % LFL Mean

Behavior Events Deflagrations Detonations Mean Mean Number of

Frequency Concentration | EYEMts/year
i medium 4008 = 930 = 0 =] T.18E-01 |=] 1.65E+02 [=1 239E-0I |[=
large 4008 = 6 = 0 = 242E-02 |=]| 1L7IE+01 |=7 490E-02 |[=
BD 0 = 0 = 0 =[ 000E+00 |=( 0.00E+00 [=| 0.COE+00 |[=
Non-BD 12017 = 936 = 0 = 1.95E-01 [=] 6.08E+01 {=| L127E+00 |[=

INTRUSIVE OPERATIONS INCREASE NON WASTE DISTURBING
AW-106 all sizes 12017 = 936 = [ =7 185e-01 =) 6.08E+DT J=] 128EH0 =
small 4001 = ] = 0 = 442E-0 |=]| S83E-0l |=]| 9.86E-01 (=
miedium 4008 = 930 = 0 = TI8E-01 |=]| 1.65E+02 [=] 2.39E-01 |[=
N large 4008 = [ = 0 =[ 242E-02 [=| L7IEH0I [=] 490E-02 |[=
BD 0 = 0 = 0 =["000E+HM [=] 0.00E+00 {={ 0.00E+H0 |[=
Non-BD 12017 = 936 = 0 =] 195-01 [=! o6.08E+01 [=[ L27E+00 [=
INTRUSIVE OPERATIONS INCREASE LOCALLY WASTE DISTURBING
" AW-106 all sizes 12147 > 954 > 0 =] 1.85E-01 ([<| 6.I8E+01 [>[ 122E+00 |<
small 4043 > 0 = 0 =i 4.10E-01 <] 584E-01 924E-01 |<
medium 4052 > 952 > i =] 122E-01 [>]| T.68E+0Z 246E-01 [>
large 4052 > 2 < 0 =1 2.53E-02 {>| L1L7IE+01 [=] 5.12E-02 [|=
BD 0 = ] = 0 = 0.00E+00 [=]| O.0CE+00 [=T 0.00EH00 |[=
Non-BD 12147 > 954 0 =" L85E-01 |<| 6I18E+01 |>| F22ZEHO0G |[<
INTRUSIVE OPERATIONS INCREASE GLOBALLY WASTE DISTURBING
AW-106 all sizes 12125 > 936 = 0 = 2.09E-01 [>]| 6.09E+01L [.3GE+00  |>
stmall 4037 > 0 = 0 =[ 482E-01 [>] 5.80E-OI 1.06E+00 [>
medium 4044 > 930 = 0 = 122B-01 [>| L63E+02 =] 246E-01 (>
large 4044 > 6 = 0 = 241E-02 |<| L71E+01 |[=]| 4.88E-02 |<
BD 0 = 1 = 0 =| 0.00E+00 [=[ 0.00E+00 |=| 0.00E+00 [=
Non-BD 12125 > 936 = 0 =] 2.09E-01 [>| 609E+01 [>] 135E+00 (>
INTRUSIVE OPERATIONS INCREASE EX-TANK
AW-106 all sizes 12039 > 936 = 0 =1 1.83E-01 [<] 578E+01 T<] 123E+00 [<
small 4007 > 0 = 0 =] 419B-01 [<| 392E-01 |>]| 9.62E-01 (<
medium 4016 > 936 > ] =} 1.08E-01 {<| 1.35E+02 [<| 2.19E-01 (<
large 4016 > i] < 0 = 233E-02 |<| L72E+01 [>| 4.74E-02 |<
BD 0 = 0 = [i} =| 0OOE+D0 |=| 0.00E+00 [=[ 0.00E+00 |=
Non-BD 12039 > 936 = 0 = T1.83BE-01 |<| 378E+01 [<| 1.23E+00 |<
INTRUSIVE OPERATIONS INCREASE IN/EX-TANK
AW-106 all sizes 12063 > 918 < 0 =" 20IE-0l |>] S97E+01 |[<[ 1.29E+00 |>
small 4013 > 0 = 0 =] 451B-01 [|>| 588E-01 [>] 98IE-H |<
medium 4024 > 914 < 0 =" 126E-01 |>]| 1.61E+02 [<[ 23533E-H {=>
large 4024 > 4 < [ = 251602 =1 L71E+0L |=] 35067E-02 3>
BD 0 = 0 = 0 =| 0.00E+00 (= 0.00E+00 [=]| O0.00E+00 !|=
Non-BD 12063 > 918 < 0 =i 2.0IE-01 [>]| 597E+0I 129E+00 [>
IGNITION CONTROL SET IN-TANK
AY-101 all sizes | 11997 = 80 = 0 | = E 8.03E-01 i =] T.66E+00 [=]| 5.56E+00 L=
IGNITION CONTROL SET EX-TANK
AY-101 all sizes | 11997 = 80 = 0 I:J 8.03E-01 | = l T.66E+HI0 [=]| 5.36E+00 l =
IGNITION CONTROL SET IN/EX-TANK
AY-101 all sizes ' 11997 =l 80 = [f) \:l 8.03£-01 | = l THOEHAD =1 3.56E+00 l =
DENSITY RATIO LIQUIDS TO SETTLED SOLIDS
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Table B-1. DST Acceptance Test Results: GRE Behavior. (Seed: 90,000,000, Sample Count: 1000)

Tank GRE Number of Number of Number of % LFL Mean
Behavior Eveats Deflagrations Detonations Mean Mean Number of
Frequency Concentration | Fventsiyear

AN-107 all sizes 4230 < 1781 > 45 > BO4E-01 |<| 242E+02 [>| 5.94F+00

BD 1253 > 124 > 1 = 301E+00 [<| S5.67E+01 (=] S5.92E+00

Non-BD 2977 < 1657 > 45 > 202E-03  |>] 321E+02 > 8.77E-03

DENSITY RATIO LIQUIDS TO IMMOBILE SOLIDS
AN-107 all sizes 4235 = 5035 = 0 =] "7O07E+00 [=] [126E+02 [=] 333EHI [=
BD 1244 = [i} = 0 =] TAIEHOL (=1 6JF9E+00 (=] 333E+01 =
Non-BD 2994 = 505 = 0 =1 29103 [=| L76E+02 [=] B.73E-03 |=
GAS GENERATION RATE INCREASE SETTLED SOLIDS
AN-107 all sizes 4235 = 5038 = i} =] 7.06EH01 |=]| 1.26E+02 |[=| 3.02E+02 |[>
I small 1221 = 0 = 0 =" S23EH0] [=] TRIEF00 |= N/A =
B medium 2014 = 492 = i} =" 1.I7EX02 |>| 24TE+02 |= N7A =
N large 1000 = 13 = 0 =] 243E-03 [=| 3.54E+01 =] 243E-03 |[=
BD 1241 = 0 = 0 =[ 241E+02 [=| 6.79E+00 [=] 3.02E+02 [>
Non-BD 2594 = 505 = [¥] =1 29IE-03 |=| LT76E+02 |[=| B8.73E-03 |=
GAS GENERATION RATE INCREASE IMMORILE SOLIDS
AN-107 all sizes 4235 = 505 = 0 =| 223E-05 |[<[| 411E-04 [<[ 3.65E-04 |<
small 1221 = 0 = 0 =| 202E-05 |[<| 748E-04 |[<| 292E-05 |<
medium 2014 = 492 = 0 =| 0.00E+00 [<! O0.00E+00 [<| O0.00E+00 |[<
large 1000 = 13 = 0 = 337605 |<] LITEH0] [<[ 1.50E-03 |<
BD 124] = 0 = 0 = 477605 |<| 727E-04 |[<| A5BOE-04 [<
Non-BD 2994 = 505 = [ =] 225B-05 [<! 463E+00 |<[ 3.63E-04 <
TANK FAILURE PRESSURE REDUCTION
AN-107 all sizes | 4235 ! = | 505 = 505 > [ 0.00E+00 ; < | 1.26E+02 | = | 333E+01 |[=
WASTE INTRUSIVE EQUIPMENT - INCREASE OPERATIONS
AY-101 all sizes 11998 > 80 = 1 >t 8.03E-01 |=| 7.79E+00 [>] 5.36E+00 |[=
WIE all sizes 1 > 0 > 1 >] 1.00E+00 |>| 1.55E+03 |>| T1.00E+00 >
WASTE INTRUSIVE EQUIPMENT - INCREASE OPERATIONS - NO PURGE
AY-101 all sizes 12678 > 380 > 381 > 814E-01  [>| 329E+01 |>| 5.56E+00 (=
WIE all sizes 681 > 300 > 381 > 1.00E+00 {=| 4.78E+02 [<| 1.00EHOD [=
WASTE INTRUSIVE EQUIPMENT - INCREASE OPERATIONS - INCREASE EQUIPMENT DIAMETER
AY-101 all sizes 11998 = 80 = 80 > TOOEHO0 | >]| 7.39E+00 |=[ 35.56E+00 |=
WIE all sizes t = [ = [ <| LOOEHOO [=| L.55E+03 [=| [.00E+00 |[=
WASTE INTRUSIVE EQUIPMENT - INCREASE OPERATIONS - INCREASE EQUIPMENT LENGTH

AY-101 all sizes 11998 = 80 = 80 > LOOEH00 {>]| 7.79E+00 [=| S.356E+00 |=
WIE all sizes 1 = 0 = 0 <| T.OCE+00 |=]| 1.55E+03 |[=| 1.00E+30 [=
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Figure 12. Comparison of Tank 241-B-111 Benchmark Accident Mean Frequency to Modified Conditions.
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Figure 14. Comparison of Tank 241-B-111 Benchmark Accident Expected Risk to Modified Conditions.
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Figure 18. Comparison of Tank 241-AN-107 Benchmark Events, Deflagrations, and Detonations to Modified Conditions.
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1.0 INTRODUCTION

1.1 BACKGROUND

To assist in quantifying the risk of the Flammable Gas Safety Issue, an accident Analysis Tool has been
developed using commercially available software and tank characterization data. In addition to using
available data and analysis results, the process also uses formal systematic expert elicitation on
flammable gas technical parameters for which no data exists. The Analysis Tool is a computer code
called Resolve!. The Analysis Tool is designed to quantify the risk and uncertainty of combustion
accidents in actual or representative tanks and the change in risk that would result from using different
control strategies. Resolve! is used to help identify optimal controls for each tank and analyze the
implementation of the controls prior to actual implementation in the field. This supports the actions
needed to update the Authorization Basis.

The acceptance and validation testing of the precursor version, RESOLVE! Version 1.51, is
documented in RESOLVE Version 1.51 Acceptance Testing: Test Plan and Test Results. The major
improvement of the refined safety analysis tool is the ability to analysis and evaluate Double-Shell
Tanks (DSTs). Additional changes to the refined safety analysis tool include, buoyant displacement
model, revised mass balance, waste intrusive equipment burns, mixer pump, waste transfer and the
graphical user interface (GUI). The revised version is identified as Resolve! Version 2.13. This
Attachment documents the acceptance testing performed on Version 2.13.

1.2 PURPOSE

The acceptance test is the primary method used by the Tank Farm Contractor (TFC) Team to accept the
Analysis Tool, Resolve! Version 2,13, This version of the Analysis Tool (Resolve! Version 2.13) is not
intended to be used to identify, analyze, and select safety related controls; therefore, the acceptance test
and results are documented in this Attachment 1. This testing has been performed to enhance the TFC
Team understanding of the Analysis Framework and implication of the Analysis Tool results.

This Attachment | provides the results of acceptance testing of Resolve, Version 2.13. The results of
acceptance testing are used to do the following:

Confirm that the results of Resolve! Version 2.13, trends logically

. Ensure that Resolve! Version 2.13, performs within the predefined parameters

. Determine the status of previously identified Analysis Tool user interface issues and
calculational errors.

. Identify any deficiencies and limitations for application of Version 2.13

Whenever an area of acceptance testing is unsuccessful, two approaches are used to evaluate the
condition. Unless it is evident that an error (e.g., computational or GUI) exists, the code developers and
the TFC Team convene to determine if the suspected error is correct (i.e., whether the tank behaved as
expected based on the parameter modified and the correct calculational formulae) or whether a
deficiency exists (i.e., results are unexpected based on parameter modification and the calculational
formulae). If the error is obvious or a deficiency was noted, a discrepancy report is submitted. The
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code developers use the discrepancy report to correct and improve the functionality of the refined safety
analysis tool. Section 2.0 identifies the tests performed, Section 3.0 summarizes testing results,

Section 4.0, lists references and Appendix A provides a listing of Discrepancy Reports and report status,
and Appendices B and C provide detailed trend test analysis results,

2.0 ACCEPTANCE TEST PLAN

RESOLVE! Version 1.51 was improved to include the analysis and evaluation of Double-Shell Tanks
(DSTs). Additional changes to the refined safety Analysis Tool include the buoyant displacement
model, the revised mass balance, waste intrusive equipment burns, the mixer pump, waste transfer and
the graphical user interface (GUI). The impacts associated with these changes have been previously
determined and are documented (Slekak et al. 1999, Slezak and Bratzel 1997). The modified version is
identified as Resolve! Version 2.13.

The acceptance test plan (ATP) is the primary method used by the TFC Team to determine acceptance
of Resolve! Version 2.13. This plan will also verify the closure of discrepancy or deficiency reports
generated during the testing and implementation of Version 2.13. Two acceptance test plans have been
developed, one addresses the Single-Shell Tanks (SSTs) and the other addresses the DSTs. To provide

a better understanding of the behavior of the waste the two test plans evaluate the same parameter
changes; however, where appropriate additional tests have been identified based on the characteristics of
the waste contained in the tanks. For example, buoyant displacement gaseous release events are only
evaluated with DSTs. Tables 1 and 2 identify the tests and input parameters and variables modified for
each test that will be performed for SSTs and DSTs, respectively.

Each ATP is divided into three primary areas. The three areas are: “Features Testing,” “Characteristics
Testing,” and “Trend Testing.” The purpose of the “Features Testing” (see Section 2.1) is to ensure that
all of the options and features of the computer code run. The purpose of the “Characteristics Testing”
(see Section 2.2) is to verify that the calculated results are consistent with each other and repeatable and
to quantify the baseline stability or behavior of the computer code. “Trend Testing” (see Section 2.3) is
performed to evaluate the effects of the changes to the parameter values on the frequency and
consequence trends (i.e. increase, decrease, or no change) associated with gas deflagrations or
detonations. In addition, previously generated discrepancy reports (see Section 2.4) as well as existing
and previously identified code limitations (see Section 2.5) are identified and, where appropriate, tested
and evaluated. Each of these test arcas is described further in the following.

Discrepancies and issues identified during testing are discussed and summarized in Section 4.0.

2.1 FEATURES TESTING

Testing the features of Resolve! 2.13 ensures that it runs properly and produces the proper outputs while
various available options are selected. To test all the features, an analyst systematically works through
the available screens and makes every allowable adjustment. In addition, feature testing includes
verifying that the code and data libraries are consistent with the baseline documentation,

Additional features tests are identified for DSTs. The additional DST features test include turning on

the mixer pump (normally off) and creating buoyant displacement GREs in non-buoyant tanks by
modifying the characteristics of the waste.
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Acceptable behavior is that all features perform the function intended by the programmers and that no
feature causes the program to “crash” or result in an error message. The basecline code and the data
libraries must also be consistent with the documentation. This testing also includes running sample
cases provided by the code developers to verify the installation of the computer code. The verification
involves comparing the results of the sample case run(s) at a user workstation to the results of the code
developer sample case run(s). Results of Feature Testing are summarized in Section 3.1. Any
discrepancy reports generated as a resuit of this testing are presented in Appendix A,
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2.2 CHARACTERISTIC TESTING

Characteristic Testing is performed following the successful completion of the “Features Testing.” The
purpose of the “Characteristic Testing” is to verify that the calculated results are stable and repeatable and
to determine the number of trials (or samples) required to achieve stable and repeatable results. These
tests are performed at different workstations using the identical statistical analysis parameters.
Characteristics Testing is also used to establish system baseline stability or behavior due to changes in
statistical analysis parameters. Typically, it would be necessary to test the Analysis Tool as an integrated
tool; however, due to the addition of the DST analysis, it is necessary to test both the SST and DST
stability. The following subsections describe the characteristics testing, which is common to both SSTs
and DSTs and the expected changes to the results caused by the testing. Results of Characteristic Testing
are summarized in Section 3.2.

To test system stability the variance, standard deviation and the relative standard deviation values are
calculated. The relative standard deviation is calculated using two methods 1) dividing the square root of
the variance by the average, and 2) dividing the standard deviation by the average. Simply stated, the
standard deviation equals the square root of the variance. In order to comply, the values must not vary by
more than a factor or two. Translated to the percentile notation common with relative standard
deviations, the values cannot be over 200%.

2.2.1 Transport Testing

The purpose of the transport test is to verify that the installed versions of Resolve! 2.13 are repeatable on
multiple workstations. That is, for a specific tank, given the same input parameters, Resolve! 2.13 will
calculate identical results. An analyst performs two Benchmark case runs using the same tank, the same
sample seed value, and the same sample count. Each analyst performs the same case runs at their work
station. The mean and the median of the onsite radiological and toxicological results are shown on the
GUI and are compared. In addition, the first ten frequency-consequence pairs for the onsite radiological
and toxicological results recorded in the analysis output file (.afo) for each run are compared.

This case will be the Benchmark Case. All new installations will be required to perform the same case
and verify the results of the analysis at the new work station are identical to the benchmark case analysis
results. Additionally, it is recommended that each analyst rerun this case prior to performing new
analyses. See Tables 1 and 2 for a description of the tests performed.

2.2.2 Sample Count Stability

This test is used to establish the stability of Resolve! 2.13. That is, changing the number of sample
analyzed will impact the statistical analysis and the reported results. It is expected that the reported
results for each case based on the number of samples analyzed will vary; however, the variance should
not be significant. An analyst performs 17 benchmark runs using a single tank and the same sample seed
value. For each run, the sample count is iterated from 200 to 1000 in increments of 50.

The median of the onsite radiological and toxicological results as shown on the GUI, for 17 runs, are

compared. The relative standard deviation should be less than 200%. See Tables t and 2 for a
description of the tests performed.
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2.2.3  Sample Seed Stability

This test is also used to establish the stability of Resolve! 2.13, similar to the Sample Count Sensitivity
test discussed above. That is, changing the seed value will impact the statistical analysis and the reported
results. It is expected that the reported results for each sample seed value analyzed will vary; however,
the variance should not be significant. An analyst performs 30 benchmark runs using a single tank and
the same sample count. For each run, the sample seed is iterated from 100,000,000 to 970,000,000 in
increments of 3,000,000.

The median of the onsite radiological and toxicological results are shown on the GUI, for all 30 runs, are
compared. The relative standard deviation should be less than 200. See Tables 1 and 2 for a description
of the tests performed.

2.2.4 Sample Count and Sample Seed Stability

This test is also used to establish the stability of Resolve! 2.13, similar to the Sample Count and Sample
Seed Sensitivity tests discussed above. That is, changing the sample count and the sample seed value will
impact the statistical analysis and the report results. It is expected that the reported resuits for each case
will vary; however, the variance should not be significant. A total of 30 runs will be performed. That is
for 10 different sample seeds, 3 different sample counts are analyzed See Tables | and 2 for a description
of the tests performed.

The median of the onsite radiological and toxicological results as shown on the GUI, for ail 30 runs, are
compared. The relative standard deviation should be less than 200%.

2.2.5 Tank Characteristics Testing

The purpose of the tank characteristics test is to verify that tanks with the same characteristics are
evaluated the same in Resolve! 2.13. That is, for two tanks, given the same input parameters and
characteristics, Resolve! 2.13 will calculate identical results. As a basis for this test, the analyst uses the
tank characteristics (e.g., fill, waste type) as the benchmark case tank (8X-103) to re-characterize a tank
from another tank farm. The analyst performs a sensitivity analysis using the same tank characteristics,
the same sample seed value, and the same sample count used in the Transport Test. The mean of the
onsite radiological and toxicological results as shown on the GUI are compared. See Tables 1 and 2 for a
description of the tests performed.

2.3 TREND TESTING

Trend testing is performed to evaluate the effects of changes in the pedigreed data values and the
predefined controls on the frequency and consequences of a flammable gaseous release. The trend testing
is performed by comparing the Benchmark case to the modified (i.e., changed, pedigreed data values and
predefined controls) case. As discussed previously (Section 1.1}, the major improvement of the refined
safety analysis tool is the ability to analysis and evaluate DSTs. Additional changes to the refined safety
analysis tool include the buoyant displacement model, the revised mass balance, waste intrusive
equipment burns, the mixer pump, waste transfers, and the GUL. Four representative SSTs and DTSs
were selected for trend analysis. Tables 2 and 3 for SSTs and DSTs, respectively, identify the tanks and
the parameters selected for trend testing.
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Table 3. Summary of Single Shell Tanks Used in Trend Testing.

Tank Tank volume Waste Fill factor Saltwell Ventilation GRE
(kgah® volume pump status flow rate behavior™
(kga)®™ (cfm)
241-B-111 530 237 0.3 never pumped 0.3 NBD
(medium)
241-8-102 758 549 0.5 never pumped 0.2 NBD
(medium)
241-U-111 530 329 04 never pumped 0.2 NBD
(medium)
241-T-203 38 35 0.9 never pumped 0.4 NBD
(high)
(a) Volumes shown are approximates. kgal = thousand gallons
(b) GRE - Gas release event
BD - Buoyant displacement
NBD - Nen-buoyant displacement
NGRE - No observed GRE’s
Table 4. Summary of Double Shell Tanks Used in Trend Testing.
Tank Waste( ) Waste characteristics™ Ventilatio GRE
a ) . (]
volume Volume Gas Bulk density " ﬂ;}w behavior®”
(1t generation (Ibm/At%) r:; ¢
rate (moles/m’ (cfm)
sec)
241-AW-106 579,300 C-0 C-NA C-NA 151 NBD
L-46,960 L-3.17E-09 1.-69.3
55-30,480 S8-1.13E-8 §S-98.01
1S-0 IS-NA IS-NA
241-AN-107 1,050,900 C-0 C-NA C-NA 126 NBD
L-107.490 L-1.27E-07 L-86.77
§S-33,000 S8-1.67E-07 $8-91.77
18-0 IS-NA [S-NA
241-8Y-101 1,107,110 C-14,710 C-8.78E-08 C-84.3 485 BD
L-76,560 L-1.36E-07 L-98.01
SS-56,680 §8-1.49E-07 §85-106.13
18-0 IS-NA IS-NA
241-8Y-103 749,200 C-2,920 C-427E-08 C-89.93 99 BD
' L-48,860 L-3.38E-08 L-91.77
$58-33,490 §S-3.75E-08 $8-98.01
1S-14,930 [S-3.75E-08 15-98.01

NA - Not applicable
(2) Volumes shown are approximate.

(b} Volumes shown are approximate. I[bm/cuft = pound moles per cubic foot

C - crust layer
L - liquid layer
SS - settled solids layer
IS - immobile solids layer
() GRE - Gas release event
BD - Buoyant displacement
NBD - Non-buoyant displacement
NGRE - No cbserved GRE's
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The general approach followed in trend testing is to develop a Benchmark case for each tank maximizing
the sensitivity of the program and to perform multiple analyses or sensitivity case runs for each tank
changing only one parameter (i.e., pedigreed data value or predefined control) per analysis. The output
from each run or analysis (e.g., frequency and/or consequences) are tabulated and compared. This
approach will test the effects of significantly increasing or decreasing a parameter.

Tables 1 and 2 for SSTs and DSTs, respectively, provide a listing of the input parameters and values that
are changed for each test. Each trend test uses the Benchmark Case as a template. That is, the
Benchmark Case file is “opened” and modified. For all trend tests the Analysis Type is changed from
“Benchmark” to “Sensitivity” and the appropriate input parameters and values are changed to the values
specified for each test.

The following subsections describe the trend testing. The expected results due to the parameter changes
are shown in Tables 5 and 6 for SSTs and DSTs, respectively. Based on the expected results specific
results (e.g., frequency, deflagrations, detontations) are compared for each trend test to the benchmark
case results,

2.3.1 Saltwell Pumping

This test applies to SSTs only. Trend testing cases are run to explore the effect of saltwell pumping on
risk. Only the saltwell pupming status is varied; the waste volume, which would change if a tank were
actually saltwell pumped, is left unchanged. The influence of saltwell pumping on gas retention
characteristics was an elicited parameter (Slezak and Bratzel 1997). Tanks identified as “never pumped”
are changed to “previously pumped” and vice versa. Changing the saltwell pumping status from “never
pumped” to “previously pumped” is expected to decrease risk. Changing the status to “previously
pumped” changes the waste void fraction and GRE frequency, ¢licitation. The end result should be a
reduction in the number of flammable events, frequency and magnitude of radiological and toxicclogical
consequences. Tablel provides a listing of the input parameters and values that are changed for each test.

2.3.2 Waste Volume

This test applies to SSTs and DSTs. Trend testing cases were run to explore the effect of changing the
waste volume on risk. The waste volume is changed significantly. A reduction in the waste volume will
increase the headspace volume. This effect may impact the ability of the headspace gases to reach the
fower flammability limit. To test the effect of reducing waste volume, 30 percent of the existing waste
was removed. Reducing the waste volume decreases the retained gas volume by providing less waste in
which the gas can be stored. In addition, reducing the waste volume increases the headspace volume in
which to dilute the GRE gases. Therefore, the size of the GREs and the fraction of the GREs that produce
flammable conditions would decrease, which woulid result in a decrease in the number of events. Due to
the propetties of the waste the impacts on the frequency and consequences are indeterminate. See Tables

1 and 2 for SSTs and DSTs, respectively, for test input parameters. Therefore DST volume is reduced but
is taken from liquids only.

2.3.3 Number of Intrusive Operations

This test applies to SSTs and DSTs, Trend testing cases are run to explore the effect of increasing the
number of equipment insertion and/or removal operations on risk. The number of operations is increased
by a factor of five over the default value. It is expected that the increase in the number of operations
increases the risk by increasing the frequency of induced GREs and increasing the frequency of ignition
sources. Only the frequency is expected to increase. There should be no change in the number of
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flammable events and the radiological and toxicological consequences. See Tables 1 and 2 for SSTs and
DSTs, respectively, for test input parameters.

2.3.4 Ignition Control Set

This test applies to SSTs and DSTs. Trend testing cases were run to explore the effect of changing the
ignition controls on risk. It is expected that frequency increases as the level of ignition control is
decreased from “Control Set 1” or “Control Set 2” (HNF-1999) to “Past Practices” (i.e., no controls). The
ignition control sets, “Control Set 1,” “Control Set 2” and “Past Practices” are described in Appendix B of
Slezak and Bratzel (1997). Because the controls do affect the GREs, the controls are expected to affect
the frequency but have little effect on the radiological and toxicological consequences. All tanks
evaluated in the trend test have Ignition Control Set 2. It is expected that changing controls from ignition
Control Set II to Past Practices should not change the number of flammable events or consequences;
however, the frequency should increase. See Tables 1 and 2 for SS5Ts and DSTs, respectively, for test
input parameters.

2.3.5 Ventilation Rate

This test applies to SSTs and DSTs. Trend testing cases were run to explore the effect of changing the
ventilation rate (i.e., increasing or decreasing) on risk. This test involves reducing or increasing the
default ventilation flow rate by a factor of 10. It is expected that actively ventilating a tank, compared to
passive ventilation could reduce the time at risk and the computed burn pressures, and perhaps even
eliminate flammable conditions altogether (Slezak and Bratzel 1997). Conversely reducing the flow rate
could increase the time at risk and the computed burn pressure. Therefore, the expected result of
increasing the ventilation rate is a decrease in risk, and decreasing the ventilation rate is an increase in
risk. As the ventilation flow rate is modified, gases may be swept out of the tank (increased flow rate) or
allowed to accumulate in the headspace (decreased flow rate). See Tables | and 2 for S5Ts and DSTs,
respectively, for test input parameters

23.6 Inerting the Tank Headspace, with Nitrogen

This test applies to SSTs and DSTs. Trend testing cases were run to determine the impact of inerting the
headspace. Sufficient inerting of the headspace will increase the size of GREs needed to reach
flammability and can prevent combustion of mixtures that are flammable before release (Slezak and
Bratzel 1997). Inerting the headspace reduces the oxidizer for the burn typically furnished by air.
Inerting the tank headspace should reduce GRE flammable event frequencies and should result in less
damage to the tank as well as reducing the dose consequences. Risk is expected to decrease as inerting is
applied. The number of hits, as well as the frequency of burns should decrease, with a small reduction in
the consequences. See Tables 1 and 2 for SSTs and DSTs, respectively, for test input parameters.

2.3.7 Tank Failure (Cracking) Pressure

This test applies to SSTs only. Trend testing cases were run to explore the effect on risk of decreasing or
increasing the dome cracking pressure. For this test, the dome cracking pressure is decreased or increased
by 50%. Structural capacity and failure evaluations are discussed in Slezak and Bratzel (1997). Itis
expected that risk will increase as failure pressure is reduced, and conversely decrease as failure pressure
is increased. A decrease or increase in the cracking pressure from the default value should, respectively,
increase or decrease the consequences but should not affect the frequency. Additionally, the number of
flammable events for an increase or decrease in the cracking pressure should not change. For a decrease
in the cracking pressure, more material would be released to the environment for lower combustion
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pressures. Conversely for the same combustion pressures, less material would be released to the
environment, thus resulting in lower consequences. See Table |1 for test input parameters

2.3.8 Tank Failure {Collapse) Pressure

This test applies to SSTs and DSTs. Trend testing cases were run to explore the effect on risk of
decreasing the dome collapse pressure. The dome collapse pressure is reduced to one-half of the defauit
value. Structural capacities and failure evaluations are discussed in Slezak and Bratzel 1997, It is
expected that risk will increase as failure pressure is reduced. Reducing the dome collapse pressure
should result in the same conclusions reached in the Tank Failure (Cracking) pressure test (see

Section 2.3.7); i.e., the consequences should increase but the frequency should not be affected.
Additionally, the number of flammable events for an increase or decrease in the cracking pressure should
not change. The risk would therefore increase somewhat. More material would be released to the
environment for lower combustion pressures. See Tables | and 2 for SST and DSTs, respectively, for test
input parameters. ‘

2.3.9 Waste Intrusive Equipment

This test applies to SSTs and DSTs. Trend testing cases were run to explore the effect on risk of waste
intrusive equipment flammable events. A series of four tests are performed: 1) increase the number of
operations per year; 2) change the ignition control from purged to not purged; 3} increase the diameter of
the equipment; and 4) increase the length of the equipment. The benchmark case shows no operations
thus increasing the number of operations will increase risk. The current ignition control requires purging
waste intrusive equipment in accordance with National Fire Prevention Association (NFPA); therefore,
not purging the equipment (maintaining operations at 5 per year) the risk will increase over benchmark
conditions and test 1 in this series. Tests 3 and 4 of the series should effect the detonation cell size thus
an impact is expected on the number of flammable events. However, realistic changes in the equipment
design (e.g., diameter and length) may be insufficient to impact the results of Test 1 in this series.
Therefore the expected changes at this time are indeterminate.

2.3.10 Increase in Bulk Density Ratio of Solids to Liquids

This test applies to DSTs oniy. Two tests are performed to determine the relative impacts of increasing
the bulk density of the settled solids and immaobile solids with respect to GRE behavior. These tests,
unlike the previous tests, do not model operations or potential controls that would be implemented in the
tank farms. However, based on the behavior of the waste it is anticipated that GRE behavior will be
affected. That is, the higher the densities the more gas that will be retained in the waste and released
spontaneously or due to some initiating event such as a seismic event or intrusive operation. Thus, it is
anticipated that the risk will increase.

2.3.11 Increase in Waste Gas Generation Rate
This test applies to DSTs only. Two tests are performed to determine the relative impacts of increasing
the gas generation rate in the settled solids and immobile solids with respect to GRE behavior. These

tests unlike the previous tests do not model operations or potential controls that would be implemented in
the tank farms. It is anticipated that the risk will increase relatively proportional to the increased rates.
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2.3.12 Mixer Pump

This test applies to DSTs only. The tests, in addition to the Features Tests, were performed to determine
the impacts of a mixer pump on consequences. Based on operational experience it is well understood that
the mixer pump will reduce the efficiency of the GREs thus the consequences should decrease. Similarly,
the frequency of buoyant GREs will also decrease.
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3.0 SUMMARY OF TEST RESULTS

The results or conclusions reached regarding the acceptability of version 2.13 or the insights gained
during testing are summarized in the following Sections. Appendix C provides a listing of all discrepancy
reports generated during the developmental testing and the Acceptance Tests.

3.1 FEATURES TESTING

The Features Test performed were designed to test all facets of the Analysis Tool. For both the SSTs and
DSTs this involved testing all of the options available and ensuring the computer code did not “crash” as
a result. During the development of this version significant developmental testing was performed by both
the TFC Team and SNL personnel. As aresult of the developmental testing all features performed as
expected,

Additional Features Tests were performed for the DSTs, including turning ont and off the mixer pump,
buoyant displacement GRE go/no-go tests, waste transfers, and waste intrusive equipment impacts. As
stated previously stated, significant developmental testing was performed prior to finalization of
Version 2.13. As a result of this testing all features performed as expected.

3.2 CHARACTERISTICS TEST

The following table (Table 7) summarizes the results of the Characteristics Tests performed. As can be
seen all results meet the established criteria discussed in Section 2.2.

3.3 SUMMARY OF TREND TESTING RESULTS

Figures | through 11 provide a summary of the trend testing results by tank for each of the parameters
modified. Appendices B and C provide the detailed data and qualitative comparisons of the calculated
results for the parameter modifications to the benchmark case.

As can be seen from Figures 1 through 8 the majority of the parameters modified for both DSTs and $STs did not
significantly affect the benchmark results. The parameter modifications that did significantly impact the results
include waste volume reduction and an increase or decrease in ventilation flow rate. In each of these cases the
results trend as expected. Although the majority of the results trended as expected, it should be noted that results for
increasing globally waste disturbing activities in SSTs (see Figure 4) did not. This issue has been discussed with the
refined safety analysis development team. It was determined at this time that this will be identified as a limitation
(see Section 4).

With respect to waste intrusive equipment, as expected (see Figures 9 and 10) for both DSTs and SSTs,
increasing the number of waste intrusive activities increased the number of potential deflagrations and
detonations when compared to the benchmark case. Additionally, as expected, removing the purge from
the waste intrusive equipment significantly increased the number of potential deflagrations and
detonations when compared to the base case or five operations per year. Increasing the equipment
diameter or length had no impact on the base case results.
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Table 7. Summary of the Results of the Characteristies Tests Performed.

Characteristic Test results ~ Relative standard deviation (%)
Test Number of Accident Radiological | Toxicological | Expected risk
events frequency consequences | consequences
modeled
SSTs - S-102

Transport Results obtained at two workstations for same tank were identical
Sample count 40.69 11.51 24.4] 2538 136.38
sensitivity
Sample seed 4.20 10.39 26.20 23.40 95.75
sengitivity
Sample count and 3.60 7.84 12.93 6.30 101.57
sample seed

sensitivity {Count
=1000)

Tank
characteristics

Results obtained two tanks characterized the same were identical

Characteristic Test

Test results — Relative standard deviation (%)

Number of Accident Radiological Toxicological | Expected risk
events modeled | frequency consequences | consequences
DST - SY-103
Transport Results obtained at two workstations for same tank were identical
Sample count 42.40 7.41 30.05 38.70 114.98
sensitivity
Sample seed 1.43 5.54 30.47 31.71 112.60
sensitivity
Sample count and 1.01 3.96 38.23 40.52 4529
sample seed
sensitivity (Count
=1000)
Tank Results obtained two tanks characterized the same were identical
characteristics
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Figure 11 graphically shows the results obtained due to modifications in the characteristics of the settled
solids and the immobile solids (hard pan). As can be seen increasing the ratio of the settled solids to the
liquids increased the number of deflagrations in all tanks and in most tanks increased the number of
detonations. Of particular interest, an increase in the ratio of settled solids to tiquids created buoyant
displacement GREs in Tank 241-AW-106 (identified as a non-buoyant tank). As a result of the change
the waste passed the energy criteria discussed in Slezak and Bratzel (1999). Also of particular interest is
changes in the gas generation rate of the settled solids reduced the potential number of non-buoyant
displacement GREs in Tank 241-AW-106. Similar results were obtained in Tank 241-SY-103 when the
gas generation rate in the immobile solids was changed.

Not shown graphically are the results obtained from buoyant displacement and mixer pump testing. As
expected changes in the five criteria identified in Table 6 (Features Testing) created buoyant displacement
GREs in non-buoyant displacement tanks and vice versa. Similarly as expected, the calculated results due
to turning on the mixer pump and changing selected parameters to model existing conditions in Tank 241-
SY-101 were validated to current conditions or observed GRE behavior in the tank.

4.0 DISCREPANCY TESTING AND LIMITATIONS

This section discusses discrepancy reports generated during testing and the limitations identified as a
result of acceptance testing.

4.1 DISCREPANCY REPORTS

All discrepancy reports generated during developmental testing of Resolve! Version 1.51 to Version 2.13
are closed. Appendix A provides a listing of the discrepancy reports generated during developmental
testing and acceptance testing. As discussed previously, due to the extensive developmental process and
developmental testing with the exception of the limitation identified in Section 4.2, no discrepancy reports
were generated as a result of acceptance testing. The discrepancy reports generated during developmental
testing, as expected, were due to the significant refined safety analysis Tool modifications to include
DSTs, buoyant displacement GRE behavior, and mixer pump modeling,

4.2 LIMITATIONS/OBSERVATIONS

As a result of acceptance testing the only limitation identified is associated with increased globally waste
disturbing activities in SSTs. As discussed in Section 3.3, the results obtained for the these operations
(only frequency) are contrary to expectations. This limitation will be addressed in finalization activities
of the refined safety analysis tool.

Additionally, it should be noted that additional testing is required to understand GRE behavior, i.e.,
efficiency and source of the GRE, and spontaneous versus induced versus seismic and the source impacts
on GRE behavior.
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APPENDIX A

This Appendix provides a listing of all Discrepancy Reports generated by the TFC Team and the
refined safety analysis tool development team during development and acceptance testing of
Resolve Version 2.13.
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APPENDIX B

This Appendix provides the resuits of the DST acceptance testing. A strict comparison of the benchmark
results to the trend analysis results does not consider the magnitude of the difference. For example, if the
benchmark mean consequence value is 4.567E-05 Sv and the mean trend test analysis result is 4,566E-05
Sv, a comparison of this type would indicate, that by medifying a specific parameter, the consequences
decreased; however, based on the conservatisms and uncertainties incorporated in the Analysis Tool, a
better conclusion would be that there is no change. Therefore, to interpret the results, i.e., determine the
change in the benchmark values due to changing specific parameters, the comparisons shown in the tables
provided for each of the trend test analysis results are based +/- 10%.
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RFPP-6888, Rev, O ATTACHMENT 3

OST Accepiance teat raautis; .
Seed: OO0
$ample count: 1000
Berchmark - %LFL %LFL %LFL
Tank No. svenia No. daliag. Ne. delon. Madian frac. Madlan canc.
AN-107_|al aizos s223]8 a2[8 1B 3.50E-03]B 2.38[8
amal 1220(88 12 ols | 1zseals 0.251]8
medium 20038 80 als 7.a7e-c2[B 2.08(8
large 10008 ols olB 1.19€-0a[8 10.4(8
& diep! 1229(8 15}3 58 | es.08E+mB z2mle
Non-buoyant 2084(B 76|18 0B 1.228-03]B 2,38]8
AW.108 __|all 11811|B 104]8 0B, 8,36E-04]B 228
srrll 39318 1208 0IB 4.98E-03(B 0.239/8
madium 3840)8 w28 olB 1.20E-08(8 238]8
larga | 3e4cin ole ol 1.88E-04]B 12,68
Buoysnt diap( o8 ola als | o0.00E+00[B olB
Non-buayant 11mila 104]8 olB a366-04|8 228
Sr-103 |ail slzea 483008 [HE 10]8 5.206-09|8 1588
small 1841(B 14]B ol 7.852-00 18 0.775]B8
1787|B 81]B 10l5 2.91E-0[B 3.89}8
Inrge 10108 o{B olB 1.10E-03{B 204]8
Buoymnt disp{ 1814]8 ule 10[8 | 7.7E+00(B 4.28[B
Non-buoyant 3024[B a1ja o8 1.21E-G3]8 2756
5Y-101 all izaa 3308 5868 238 3.96E-03]8 &711B
amalt 10616 18 a8 8.88E-04(B 0.242]8
24208 162]B 1ala | 2.54E+00 75118
largn 10488 3378 9iE 1.286-03 8 ro4ln
Buoyart disp 13388 85B 2a{B | 1.05E+011B 73818
Non-buoyant 2084]B s00(B ola 1.22E-08/B 8.44]8
WIE AN Tanks 0 olB ol | 0.00E+00[B ojB
Inarling-5% - %LFL Na. avents No. deflag. Mo. deisn. Madlan freq. Madlan cone.
AN-107__ail sizes s2z3= 52| al- 3.58E-08 [~ 2.37)=
AW-108__|all sizes 11811[m 1z« ola 8.08E-04]= 22)=
sY-103 all aizas 4838]= 78]< 8l< 5.20E-03/= 3.86]=
3¥-101 all sizen 4330[» 812)< 21]e 3.96€-03 )= 8.73]=
Inariing-10% - %LFL No. events No. defiag. Mo. daeien. Madian fraq. Meadian aonc.
AN-107 __|all sizem azza]= 52|= af= 3.50E-03[= 2.97)=
AW-08  [all sizea 11811]= 32]< /s 8.38E-04[= 2.2
av-103 ull sizes 4838{n 94[< 1]> 5.20E-03|= 1.98)=
Sv-101 all sizea 4330{= 587(= 24> 3.956-03 (= 8.71[+
Wasla vol. red. - %LFL No. avents No. deflag. MNo. deton. Magian frag. Median oono.
AN-107 [l sizes s352(> 80]< 3)> 4.01E-03[> 1.58[<
Byoyrn! diapl 1229| = 57> 19)> 6.08E+01 = 57>
Non-buoyant 2984(= 78]= 0= 1.22E-00 = a58f>
AW-108 all sizea 11788} E8l< &> ASBE-0d |> 1.86{<
yant disp 9la olw al= [ 0.00E«00(= 0|=
Nan-buoyant 11871 )= 104}a ofm 8.38E-04 = 3.43[>
5Y-103 all sizes 4800 > Tale Al 8.38E-03 > 2.81[«
Buoyan displ 1674 |= 58> 281> 7.71E+00|= B.a5|>
Non-buoysnt 30241= 81= Q| 1.21E-03|= B.59 (>
8Y-101 8l sizes 45421 AR 130« 521E-03|> 42l
Buayani diap 1336[= 258)> 24> 1.06E+01 |= 293>
MNaon-auayant 2004 |= 830|> O]= 1.22E-03 = 18.8)>
Ven!, Bate-ro. - %LFL Na. avents No. deflag. Nao. dalon. Mudian freqg. Modian done.
AN-107__[mll sizes 4223|n 133[> 18}» 3.58E-03]= 4.88)>
small 1220[w 12= o= 1.25E-03 = 0.771]>
di 2003w 121]> 18> 7 87E-0R|= 488>
large 1000 = = Ql= 1.19E-03|= 20.21>
Buoyant displ 1229(= 57> 190> 8.08E+01 |= 57>
Norrouoyani 2964 = T8[= Q= 1.22E-03 (= 4,58}
AW-108 al 11811|= 104 |= 0|= 8.36E-04 |= 3.43|>
small 3831 [= 12]= of= 4 9BE-03|= o.804 ]
mediurm 3940|= 92|= o= 1.2BE-03 = 3.44)>
iarge 3940]= o= o= 1.88E-04 = 154 (>
Buoyant diapl 0= Ol= Qlw 0.00E+00 | = Q=
Non-buoyant 11811] 1041= o= 8.08E-04|= 343>
SY-100__|sil sizes 48380~ 17> 28> 5. 20E-08)= 838>
srmall 1841 1> 14]< 0j< 7.85E-03|< 1.3)«
dl 1787 > 1031> 26]> 9.91E-08[> 5.50<
largs 1010i < al< Q< 1.19E-03 |« 244>
Buayant displ 1614]= s8> 28> 7 HE+00]= 2.85>
Non-buoyant 3024]= 81{= ol 1.21E-08 = 5.59)>
2Y-101 2l alzen 4330 = aB81> 24{> 3.85E-03 |= 21.5]>
emall 1061 /= 38(= al= 5.68E-04 [= 187>
medium 2220 |= 3> e 2.4 E+00 (= 217>
large 104w 472> 13|» 1,20E-03 (= 94 4>
|Bucyant disp 1338]= 256> 940> 1.0BE+01|= 284>
[non-ougyant 2894 ]= a30|> 0}e 1.226-03= 18.8{>
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Vanl, Rate-inc. - %LFL No, evants No. deflag. No. daton, ] Median fraq. Median cone.
AN-107 [mllsizea 4223(= 86)< 2[< 9.56€-03|= 0.8a8]<
arnall 1220 |= 12(= Q)= 1.25E-031= 0.033[<
medium 2003 )= Th|< 2= 7.87E; 0.582)<
arge 1000]= Q= Q= 1.18E-03|m 1.7]<
Buoyant diag| 1228|= 10]< 2l< 8,080E+01|= 0.447 |«
MNon-buoyant 2594 (= TBlm Qlm 1.22E-03(= 0.585<
AW-106 all 11817 |= 104 |= Q= 8.00E-04 |= 0.705]<
amali 831 = 12 |= Ol= 4.98E-03 |= 0.0281]<
miadium 30940 (= 92(= Cl= 1.28E-03 |= 0.823|<
large 3840]= O|= Q= 1,80E-04 (= 9.42|<
Buayant dispi Olm Q= O 0.00E+D0| = Qf=
Non-buoyant 11811 = 104[= Of= 8.36E-04|= 0.705{<
SY-109 all sizes 4838 )= 4]« 1|< 5.20E-00 = 0.857 |«
amall 1841{> 14i< al< 7.85E-G3 |« 0.247|<
medium 1787|> 60> 1= §.51E-02[> 1.18]<
large 1016]< o< Qe 1.19E-03 < 15.4}>
Buoyant diap 1614 |= 13|< 1)< 7. HE+0(m 0.781|<
Nonrbuoyant 30241 = 81|= o= 1.21E-03w 1.31<
SY.101 all sizes 4330|= 16881< 2« 3.85€-03 | = 1.111<
amall 10681 |= 3G |= Ofm B.68E-0d| = 0.0258)«<
medium 2220)|= 184(< 2|< 2.54E+00{= 1.07)<
larga 1049 148 (< 0= 1.28E-03|= 20.1{=
Buoyant diapl 1336(= 58{< A< 1.Q5E+31 = 1.08(<
!Nun—hwyunl 2054 |= 32|« Q= 1.22E-03 (= 1.16]<

(nirusive ops, All - ing No. avenis dNo. dallag. No. deton. Madian freqg. Msdlan conc.
AN-107 il sizen 4223 1= RNi= Al 3.58E-03 |= 2.08|=
amai 1220 |= 12{= 0= 1.25E-03 | 0.281 =
‘madium 2003 = 80[= A= 1.57E-02|< 2.887=
large 1000(= Q= Q= 1.186-00|= 16.4{=
Buoyant diap! 1228|= 18|= 8= 6.03E+01|x 2.33|=
MNon-buoyant ] 2994 |= 78[x Jl= 1.22E-03|= 2.38|=
AW-106 all 12004 > LL1ES d|> 5.54E-04 < 2.23|»
amall 3986|> Al > 3.69E-031< 0.234 (<
adiirn 4004 |> 80|« 0]= 9J1E-M4l< 2.37|=
larga 4004 |» Qf= Q)= 9.53€-05|< 12.9{>
Buoyant diapl 0lm Of= 0= 0.00E+CQ}= 9=
iNon-buoyant 120041 88|« 4> 5. 54E-04 (< 223>
SY-103 all sizes 4574 |< Ni< 13[> 4.DSE-03(< 4.17|>
small 1817 |> 18]« O« 7.60E-03 (< C.774|<
1754|> 77> 13(> 5.83E-03 (> 3.97|<
larga 1003 ]« O« 0f< 1.18E-03|< 206>
Buoyan digpi 15881« 27|< 130 .05E+00(> 4.54 >
Non-buoyant 3006 |= 88| Q= 1.19E-03 (< .87
SY-101 alf 3izes 4320 = 572> 28> J3.86E-02 |« 6.75|a
amall 1085 |u 457> 0= 7.90E-04]< 0.247|>
tmedium 2214 = 1741« 21> 3ATE+00(> T4«
barge 1051 = 3831» LI 1.31E-03!> 727>
Buoyant diap! 1323{= 57|« 208{> 1.07E+01|> 7.48(>
Non-buoyant 2997 = S15]> Of= 1.23E-03 |= 5 85|<

Intrugive ops. Nan - rad Na. evanta No, defiag. No. deton. Madian freq. Madian conc.
AN-1G7 all aizes 42232 92fm B|m 3.58E-03]= 2.38|=
sl 1220 | 12}= Of= 1.25E-03!= 0.251[=
i 2003 |= 80| 8l= 7.87E-02|= 2.68(=
large 1000 |= qf= Q= 1.19E-C3|= 18.4|=
Buoyant diapd 122%|= 16|= B|= 6,08E+Q1[= 2.33 (=
Non-buayant, 2994 (= 76|w &la 1.22E-03(= 2.38(=
|AW-108 all 11817 |= 104|= Q= 8.38E-04 (= 2.2]=
armall 3931 |a 12|= 0= 498603 |= 0.238 (=
madium 2040 = 82 = Of= 1.28E-03 (= 2.38|=
large 3840(= Qq= Qf= 1.60E-04|= 12.8]=
Buoyant disp Q= Q= O/m 0.00E+00}= cla
Mon-buoyant 11811 = 104 = Q= 3.36E-04 1= 22m
SY-103 all sizea 4838|= 95 |= 10= §.20E-03 | = 3.08]=
smail 1841]» 1dl< 0l< 7.855-03{< 0.778 <
medium 1787)> B> 100> 8.91E-03> 1.931<
large 1010{< Q< 0]« 1.19E-03|< 20.4|>
Buoyant displ 16814 {= 4= 10(m 7. T1E+00|= 4.25|=
Non-buyoyant 3024 |m 81{m 0 1.21E-03|= 2.75|=
8Y-101 all sizaa 4330|= 585 23(= 3.95E-09|= 8.71|=
simall 1081 [= 38 Q= 8.65E-0d |= 0.242|=
madium 2220|= 192|= T4i= 2.84E+00|= 7.51|u
large 1048 |= 37| 9= 1.28E-03|= 70.4[=
dispi 1338 |= a5|= 23(= 1.05E+01 |w 7.35(m
Non-bucyant 2.994 |« 500 )= Qfm 1.22E-0G = 8.04|=

Att-B-2

ATTACHMENT 1



RPP-888B, Rev. 0

Intnusive ops. Non - inc Na. events No. deflag. No. defn, I Madian freq. thdlln cong.
AN-107 all aizos 4223 = 22(= Bl= 3.58E-03 |= 2.38|=
arnall 1220]= 12|= Q= 1.25E-09 |w 0.251|m
madium 2003 |= 80|= Bi= TATE-QRa 2.68|=
arge 1000|= 0= Q= 1,189€-03 = 18.4|=
Buayani dhp! 1228|= 18]= ql= A,08E+01 |= 2.33]=
MNon-ouoyani 2894 |= 78|= Of= 1.22E-03|= 2.38|=
|AW-108 al 11811 |= 104 = Of= 8.36E-0d |= 2.2|=
small 3631 {= 12|m Q= 4.98E-03|= 0.238|=
madium 3540 (= g2i= Q= 1.28E-03|= 2.36]=
large AR40|= Ol= Ofm 1.60E-04 [= 12.8/=
Buoyant disp| Qf= Q= Qlm O.00F+00 = 1Y
N want 1an = 104 = Ol= 8.36E-04 (= 2.2)=
5Y-103 alf sizes 4838 |w 85|= 10[= 5.20E.03 = 3.86|=
amed 1841 (> 14|< 0l 7.85E-03|< C.775(<
madiurm 1767]> 01> 10> BH1E-03 > 3.83(<
larga 1010]< Qi< 0l< 1.1E-03]< 204>
Bucyant dispi 1814= = 10}= 7.71E+00(= 425
N 3024 |= &1 {w = 1.21E-03)= 3.7%=
SY-101 all aizes 4330|= S85(m 23 |= 3.95E-03 = 6.7 =
amall 1067 |= 38 /= G|= 3,88E-04= 0.242|=
medium 2220|~ 102)= 14i= 2.54E+00(0 T.51|=
targe 7040|= 337}= = 1.28E-03|= T0.4|=
L] dinpl 1338 |- 85 = 23|= 1.08E+01 [= 7.35|=
Non-buoyani 284 |< 500 |= Q= 1.22E-03|= 8,04 |m

fintrusive ops Local-rad No. evenis No. daitag, Na, deton. Madian freq. Median cang.
AN107T all aizea 4223 (= §21= a[m 3,58E-03|= 2.38)=
amal 1220 |w 12!= O)m 1.28E-03 = 0.251|=
medium 2003 |= 80|= a{= 7.87E-02(= 2.88{=
large 1000 (= O= Q= 1.19€-00|= 184[=
B diapl 1229 |= 18|= al= 8.08E+01 = 2.35|=
Non-bucyant 2064 |= 78[= 0= 1.228-03 = 2,38(=
AW-108 all 12003 |» 108)> Qf= B.B1E-04 > 2.23|>
amall 3996|> 12 [= Q= 4.858-03 |« 0.232(«
maedium 4004 1> 98|> Qf= 1.44E-003 > 2.44(»
Inrge AQO4 |> Ofa 0= 1.82E-04]< 13|=
Buaysnt disn! Of= Q= 0= 0.00E+00( = al=
Nen-bycyant 12008 (> 108]> o= 8.81E-0d > 2.23|>
SY-103 ali nizea 4803 |= 115]> 7« 5.08E-03 |« 3.86|=
amail 1826(» 24|« 0« 7.89E-03 |« 0.768(|<
madiim 1772)> 91> 7> §.78E-03 | 3.82|<
iarge 1005(< Of< 0|« 1.206-03 |« 20.3]>
Buoyant dispi 1594|< 48)> Tl< 7.85E+00]> 4.27|=
Non-bugyant 3008 |= a7 | o= 1.20E-03|= 3.82]»
3Y-101 sl nizes 4330 |= 585 | 23|= 3.95E-03 |= 8.71|=
armall 10671 [= Sﬁln Of= 2.86E-04|= 0.242 (=
madium 2220|= 108 |m 14|= 2.54E+00|= 7.51|=
larga 1048 (= 337 |= B|= 1.28E-03]= 704 |=
Buoyant dlap 1338 = 85/= 23|= 1.05E+01 = 7.35|=
[Non-bucyant 2wea|= 500|= of= 1.226-03]~ 6.04]=

Intrusive opa Lacaking No. events No, deflag. No. daton. Madian ireq. Madinn cona.
AN-1G7 sil pizas 4223 |= 92|= 8= 3.55E-00 = 2.36|=
armall 1220(= 1R [= O|= 1.25E-03[m Q.251|=
L 2003 |= 3= 8= 7.57E-02|= 2.68[=x
Inrge 1000 (= Qfm = 1.18E-03}= 18.4|=
Buoyant diapl 1229 (= 16)= Blu 8.08E+01 in 2.3%|m
Non-huoyant 2004 |= 78| Cf= 122E-03 |= 2.38|=
AW-108 all 11820|m 10Qi< 3= 7 BBE-O4 |« 2.18|=
amadl 3584|= aj< i 4.50E-09 [« 0.238|=
edium 3978|= 92} Gl= 1.32E-03|» RA1]=<
large IR78|= Q= O|= 1.58E-04 < 128>
Buoyant disp! Q= Of= Qim 0.00E+00[= 0=
Nen-buoyant 11820(= 10Q|< Cle T SRE-O4 |« 2.18|=
SY-103 all sizes 4838 |= [ 1 10|= 5.20E-03 |= 3.68|=
smail 1841 = 14(< [ 7.85E-03)< QITS{<
medium 1787 |> L11ES 10> 9.91E-03 > 3.93|<
largs 1010]< Q)< Q)< 1.19E-03 |« 20.4]>
Buoysnt diap! 1814 |= 84 |= 10|= 7.70E400 )= 4.25|=
Non-buoyant 3024 |= 61 |- Gm 1.21E-03 )= 3.75(=
8101 all sizes 4330|= 5685|= 23 |= 3.96E-03 )= 8.71]=
small 1081 |= 38|= Gja 8.88E-04 |= 0.242 =
2220 |= 182 |= 14 = 2.51€+00]< 7.51{=
larga 1049 (= 337 |= A= 1.28E-03 |= TO.4{w
tmny-m diap| 1396|= 5= 23|= 1.056+07|= 7.35|m
[Non-bucyant 2094 = 800|= o= 1.22E-03 |m a.ml-

At-B-3
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RPP-5884, Aev. 0

Intruaive ops Globai-red | No. svenin No. deilag. No. daton. Madian fraq. Madian cona.
AN-107 all sizas 4223 |= 82(= 8= 3.58E-03 = 2.30=
amail 1220)= 12|= Q= 1,.256-03m 0.251|=
madium 2003 |= A0} 8= 3.84E-02]< 2.68(=
arge 1000 = Q= Q= 1.19E-03 = 18.4 |w
Buayant disp 1229]= 161= 8= 8.11E+01|= 2.33(m
{Non-buoyani 2904 78|= DOf= 1.22E-03(= 2.08]=
AW-108 all 11885|= T2< 41> 1.18E-03|> 2.2]=
amall 3857 |= 4l 4> 5.8 E-53 > 0.25)>
maedium 3964 |= 88|< 0= 2.00E-03]> 2.37[=
larga 3964 |= Qf= Qs 2.32E-041> 12.8)>
Buoyant dis! of= ol= = 0.00E+00(= o=
Non-buayant 11885|= T2« 4| 1.16E-G3|> 2.2|=
SY-103 all sizes 4508 |= 8t < 4|« 5.37€-03]> 4.03]»
amall 1828 18{< al< 778E-0d|< 0.834 <
medium 1782 76> Al 9.83E-03 > 3.87<
large 1002{< Q)< Of< 1.18E-03| < 20.5{>
Buoyant diap 1808|= A= 4< 5.98E+301 < 4.540>
Non-bi 2001 |= 58|< Ql= 1.19E-03 < 3.68)<
1S-101 all sizas A330|= 585(= 23|m 3.95E:03 /= 8.71[=
=l 1081|= 36 (= 0= 8.68E-0d )= 0.242 (=
medium 2220 |= 182|= 14 (= 1.3BE+00{ < 7.51=
larga 1048 (= 337|a A= 1.2BE-03[= 70.4/=
Bugyant diapi 1338 )= A5 = 23|a 1.08E+01 | 7.36[w
MNon-ouoyan! 2984 = 500 = Q= 1.22E-03(= .04 | =

intruaive ops Globak-ing No. avania Na. deftag. No. delon, Madian freq, Madlan cono. |
AN-107 all nizoa 4223 |= 892|w A= 3,808E-03 |w 2.38|=
amall 1220|= 12[m Q)= 1.25E-03 |= 0.251 =
medium 2003 |= B0|w Bi= 1.57E-01 > 2.88)=
larga 1000|= Q)= Q= 1.18E-03 = 164 }=
Buoyant disp 1229 (= 18{= 8|= B.03E+01 |= 2.23(=
N y 2964 | 78|= Of= 1.22E-03i= 2.38(=
AW-106 all 12123 |> 112> Q)= 5.50E-04)< 2.22{=
arall 4035 12]|= 0= 3.51E-03l« 0.229|<
medium 4044 (> 100]> Ol= 9.43E-04 < 244>
large 4044 |> 0|z QA= 1.03E-04 [« 13>
Buoyant displ o= o= o= 0,00€+00]= o=
Non-buoyant 12123|> 112> Q= 5.50E-04[< 2.22|=
SY-103 all sizas 4580« 93|« 1] 5.02E-09)«< 457 =
smak 1818 > 1681< Of< 7 BOE-03[< a774)<
medium 1757 1= 77> 13> 9.B3E-03(> 3.98|<
largs 1004 }< Q= [HE3 1.36E-03(« 20.5|»
Buoyant diap 1572 |< 271« 13> AE+0|> 4.63|>
Nen-bugyant 3008 |= 88l> Gl= 1.19E-03|< 2.87]=>
2Y-101 all azes 4278|< 583|= 33> 3 8BE-03{« 8.8]<
amall 1054 )= a5(< Q= B.44E-04 < 0.285}>
di 2178« 183(< 20§ 3.40E+00> 7.38[<
large 1048 |= 345)> 131> 1.28E-03 = 72.1[>
Buoyani diap 1297 |« 84|« 33> 1.C8E+01 > 7.38[=
Non-buoyant 2082 = 488 |= 0= 1.23E-G3|= 5.86(<

Intrusive opa Ex-Tank-inc  |No. aventa Na. deflag. No. daton, Maclan fraq. Madian cono..
AN-107 all sizea 4223 |= 92|= A= 3.58E-C3 (= 2.36(=
amail 1220|= 12]= Q= 1.25E-03|= 0.251|=
2003 |= 80 t= 10 TATE-0R (e 2.6B|=
large 1000 = 0= o= 1.19E-03|= 16.4|=
Buoyant disp 1229 = 18|= 8la 8.08E+01|= 2.330a
Non-buoyant 2984w T8l= Olm 1.22E-03 [~ 2.38/=
[AW-108 all 11811 = 104|= Q= B.26E-D4 (= 2.2/=
annall 3831 [= 12|= Gy 4.98E-33 |= 0.239 |=
madlum 384D |= 92[m Q= 1.28E-03 |= 2.30(=
large 3940/= 0w Q= 1.68E-04 = 12.8[=
Buoyant disp! af= o= of= 0.00E+00]= 0[a
Non-buoyant 11811|= 104w 0= B8.36E-Ody= 2.2(=
SY-103 all slzas 4638 |= 95 |= 10|= 5.20E-03|= .86 =
smail 1841 14]< < 7.85E-C3< 0.00785{<
rmadium 17687 B > 10> 9.91E-03|» 383«
large 10101« O« Q< 1.18E-03|< 204>
Buagyant diapl 1614]= Jdl= 10|= 7. T1E+0Q|= 4. 25|m
Non-buoyani 3024 1= 81]= Om 1.21E03 = 1.75|m
5Y-101 all sizas 4330|= 585|= 23]= J.98E-03 |= 8,71 =
arnall 1081}= 30|= Q= 8,70E-0d |= 0.242 (=
madium 2220[= 182)x tdlw 2.34E+00|= 7.51|=
large 10489{=2 337 (= Bl 1.28E-03|a TO.4 | =
Buoyant dlapi 1336(= a85[= 23|= 1.06E+Q1|= 7.05]=
Nan-buoymnt 2084 |= 00| = Q= 1.22E-03|a 8.04 =

Att-B-4
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APP-8888, Rev. 0

ign. Ctri. 58 - In-Tank - No. svents No. defiag. [ No. deton. Madian freq. Madinn sona,|
AN-107 all sizes 4223 (w §2im = 3.58E-03 = 236 |-
AW-108 all sizes 116811]m 104jm 0= B.IBE-O4 | 2.2|=
8Y-103 il sizes 48381= 85{= 10|= 5. 20E-03= 3.08 =
5¥.101 ail sizes 4330]= 585|= 23)= 3.95E-03|= 8.71|=
Ign. Cirl. S#i - Ex-Tank - jNa. aventa No., daflag. MNa, deion. Mudimn freg. Madian oono.
AN-t07 all sizen 2= g2|= A= 3.58E-03|= 2.36(=
AW-108 all alzes 11811|= 104 = Ql= 8.25E-04 |= 2.2|=
SY-109 nll sizes 4838|= 85w 10(= $.20E-03 (= 3.58|=
5Y-107 all aitan 4330|= 580 = 23|= A98E-03jm 4.71]=
|1gn, G, St - {WEx-Tank + | No. svenis No. deflag. No. delan. Medlan ireq. Madian conc.
AN-107 al sizen 4223 = 92(= 8= 3.58E-03 = 2.36/=
AW-108 all sizss 1168111= 104 1|= Olm B.38E-04 |m 2.2=
SY-1103 i sizew 48381= B57= 10)m $.20E-03 = 188'=
8Y-101 all sizes 4330(= 586w 23|= 3.85E-03|= B8.7% (=
Density ratio Liq io 5.5c1 _[Na. events No. daflag. No. daton. hAadlan freg. Madinn conc,
AN-107 _ [all sizen 4384)> 109> 53> 3.92E-09 > 18.0)>
Bucyani disp! 1358|> 148> 52|> 7.33E+00{< 18}
Non-buoyant 2908~ 954> 1> 1.21E-03 (= 215>
AW-108 all sizes 3658| < 1048 | > 45| 2. 42E-03 (> 28]>
Buoyant disp! 1040 > 283{> 45|> 1,51E-01|> 32.3 (>
Non-buoyant 291a{< 788> 0= 1.18E-03 [» 23.8(>
SY-103 all sizes 4544« 11311> 51| 4. 4BE-03 |« 27.71>
Buoyant displ 1481 |« 191> 51> 1.20E+00]< 27.3|»
N i 3083 |> 940)> Q= 1.24E-03|» 28>
5Y-101 ail slzes 4233« 1174]> 457> 344E-02|< 40.1]>
Buoyant disp! 1245|< 275|» D0{> 2.24E+00|< 42.7|>
Non-buoyant 26588|= BeR|> 358> 1.21E-03 |= 38>
Denaity ratio Lig to 1.Sol Na. avents Na. deilag. No. delon. Madian ireq. Median cone.
AN-107 ail aizes 4223 |= 32| §lw 3.58E-0 |m 2.08 (=
Buoyant displ 1228|= 168]= &= 8,08E+01|= 2.33m
Non-buoyant 2894 [= 78|= 0= 1,22E-03 |m 238
AW-108 ail sizes 11811 1= 104 |= Q= 8.38E-04 (= 22k
‘Bucyant diap! 0f= 0= Q= Q. 00E+0 = O
Non-buoyant 11811}= 104 |= Oj= 8.36E-04 [= 23k
5Y-103 all sizes 4838(= 95|= 10|= 5.20E-03|= 3.98|=
Buoyant dlspd 18141= 34 | 10{= 7. 71EH) = 4.25|=
Non-pucyant | 3024 | ali= 0= 1.21E-03 |u 3.75|=
SY-101 nil slzea 4233« 1174]> 467 > 3.44E-0d < 40.1]>
Buoyant disg 1338|= B5{= 23= 1.05E+01 |= 7.35|a
[Non-tuoyant 2004[= 400(= 0= 1.226-08|= 8.04[n
(Gan genaration-S.Sokinc _|No. avents Ma. dallag. Na, daton. Medinn freg. Muodlan cono.
AN-107 ail nizoa 4223 |« 92|= 8|= 3.58E-03 (= 2.38}=
small 1220|= 12)= 0= 1.25E-03 = Q.251|=
madium 2003 |= 80|m 8l= 7.87E-02 (= 2.88[=
large 1000|= af= Ol= 1.19E-03 = 168.4 =
Buoyant diap! 1229|= 18|= Bl= 6.71E+02 > 2.32|=
{Non-huoyant| 2994 |= 78|= o= 1.29€-081n 2.38]«
AW-108 all 12016]> 83|« D= 2A2E-000» 238)<
il 40001> 8= 0= 1.83E-02 (> 0.2 |«
rslivm 4008 T2|« Q= 5.88E-03 > 231«
large 4008 > Ofa ) 5.58E-04 (> 12.8|=
Buoyant Qlsp! LB Af= Q= Q.00E +00|= Q=
tNon-buoyani 12018[= B8l Ofa 2 82E-03(> 2.18)«
[SY=103 all sizes 4502!= a1« 11> 5.25E03{= 3.9 |-
amall 1618 18|« 0« TAIEDI < 0.755]«
1783 > T2|> 11> #.88E-03 > 3.89]<
jarge 10001« < o)< 1.19€-03 (< 20.7|>
Buoyant dlap! 16G8|= Ale 11> 8.04E+01(> 438>
Non-buoyant 2094 |w #0}«< o= 1.21E-Q3|= 3.78)=
S5Y-101 i sizes 4331 |= 585 |m 23|= 3.85E-03 |« 8.7 =
small 1081 = 36|= Qfw B.88E-04|= 0242 |m
medium 2223 |= 102[= 14(= 2,7T4E+00|> 751 =
large 1048 /= A37 = 9= 1.28E-00 |= 704 |
Buoyant dispi 1337|= 85}= 2w 1.08E+02|> 7.35}a
iNon-bucyant 2094)= 200= of= 1.226-03|= .04«
]
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RPP-5803, Rev. 0 ATTACHMENT 1

Gas |.50kinc  |No. evanta No. deflag. No. deicn. Muadian fra. Madinn cone.
AN-107 all sizes 4223 |- 9z|= Bi= 3.58E-0|= 2.38i=
amad 1220|= 12[= Ol= 1.23E-03 (= 0.261|=
msdium 2003 |= B0 = Bl= 7.87E-02[= 2.68)=
laige 1000|= Ql= Of= 1.19E-03 |= 16.4|=
Buoyani diap 1228|= 18|= Al 8.08E+01 [= 2.33 =
Non-bucyant 2994 |= 78|= Of= 1.22E-03 |= 2.38|=
AW-108 all 11811 = I 104 |= 0= 8.30E-041= 2.2|=
el /3 = 122 Gl= 4 98E-Od|w 0.238 =
Imadium 3840|= 92| = Of= 1.28E-03 |= 2.38|=
large 2g40|= Q= Qfw 1.88E-04 |= 12.6/=
Buoyant digp Ow Ol= Q= 0.00E+00|= al=
Nan-buoyant 11811 |n 104|= 0= 8.368E-04 = 2.2|=
SY-103 ail sizes 4502 = a1|< 11> 5.25E-03 (= 3.08|=
amaik 1818[» 181< 0|< 743E-031< 0.755|<
medum 1783 |> 72> "> 9.86E-03]» 3.89(<
large 10001< 0« Q< 1.18E-03{< 207>
Buoyant diap 1808|= Jll< 11> 8.26E+00(> 4.38|>
‘Non-buoyant 2894 = a80j< Q= 1.29E-03|= 3.78]=
5Y-101 ail sizes 30 (= 285)m 23 |= 3.95E-03|= 8.71=
amail 1081 |= 38|= & 8.86E-0d |= 0.242|m
muedium 2200= 162 (= 14I= 2.54E+00|= 751 |=
large 10481= 337|= 9= 1.28E-03|= 70.4|=
Buoyant disp 1338|= 85[= 23|= 1.05E+01|= 7.35=
1Non-huuvam 2804 |= 500]= 0= 1.226-03 = 5.04 )=
Tank fail preas red. No. avenis No. defiag. Ma, daton. Madian freq. Madlan Gano.
[a-107 il siren 4223/- 92)s 8= 3.58€-03 2.38)=
AW-106 wall sizea 11811 |= 104 [= Q= 8.36E-04 (= 22|m
E\Zﬁﬂ all sizaa 4838 {= 95)= 10i= 5.20E-03 (= 3.88(=
5Y-101 all sizes 4330|= 585)= 23|w A.95E-03{= 6.71|=
WIE Ops ito No. svents MNo. deflag. Me. deton. Madian freq. Madian ¢one,|
AN-107 all sizes 4252 |= 117> 12)> J.80E-03 |> 241>
WIEquip {all 4 29|> 28> 41> 1.00E+00|> 134]>
AW-108 il sizas 11814 )= 105 = 2(» B.IBE-04 |= 2.2|=
{WiEqguip {all 4 Q= o= = G.00E+00|u Oj=
SY-103 lall sizas 4847 = 95|= EEIES 5.20E-03|= 3.98)=
S WIEquip (all § 9| 0= 9> 1.00E+00)> 124>
SY-101 all sizaa 4349 = 574)> 33| 4.00E-03 > 479 |>
WIEquip (all § 181> > 100> 1.Q0E+00[> 127>
Wi Opa inc- ign.cirl MNo. events No. deflag. No. dedon. Madian freq. Medan cona.
AN-107 all sizes 47711> 543> 105i> 8.26E-03 > 3.39]>
WiEquip [ail § 548[> a51]> 57}> | 1.00E+00|= 218>
pAW-108 ali sizen 12584 > SO0} el 4 ASE-0R ) 282\
WIEquip {ull 4 o= o= Of= 0.006+00/= Ow |
SY-103 all sixes 5368 473> 383> 8.82E-03|> 5.95]
'WIEquip (all 4 739> 77> 353> 1.00E+00|= 242[»
SY-101 all sizoa 48871> 964 (> 2814 7. 55E-03 > 10.3 |
'WIEquip (all g 887> 369 |» 2880 1.00E+00|= 258>
!
'WIE Ope inc-aquip din No, avanis No. daiflag. No. datan, Median iraq. Madian conc.
ANAGE |all aizen 4252]= 117]a 12]= 2.89E-03]= 241]~
lwiEquip i 4 28la 2sl= alu | 100E+0ala 134l
AW-106 ail alzea 11814 |= 105{= 2|= B8.3BE-04(= 2.2{=
'WIEquip {all 3 Cf= Ol= of= £.00E+00|= s
SY-103 all sizea 4847 = 95}x ji:1 L 5.23E-03]= 3.95|=
WlEquip (all § 9= Of= 9= 1,00E+00|= 124 |=
SY-191 all sizas 4548 |» 574 |= a3|= 4.00E-03 (= 8.75|=
'WIEGuip (al f 181= 9= 10= 1.00E+00|= 127 |=
WIE Opa inm-aquip len No. avents No. dailag. No. daton. Median fraq. Median cona.
'AN_-WT Iall sizes 4252 |= 117 |= 12}= J.88E-03 (= 2.41]=
1WIEquip {all 4 28| 25|= 4)= 1.00E+00|= 1534
AW-108 aH sizaa 11814 = 105]= 2= 8.28E-04 fm 2.2|=
WIEquip (all § 0j= oz Oi= 0.006+00|= o=
SY-103 alt sizos 4847 = 95|o 18[= 5298-Q|= 3.58|=
WIEquip {ail 4 3= = 9w 1.00E+00/= 124 |u
Sy-101 all sizes 4340 |= 574)= 3= 4.00E-03{= 8,79 |=
WEquip (all 4 18ta 8= 10]= 1.00E-+00i= 127]=
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Benchmairk - On-aite Rad Banohmark - Cn-aite Tox
Tank Ho, svanta Mudlan freq. Madlan cons. Ex. Riak Tank No. evenis Mudlan freq. Medlian cons,
aN-107 al TS 100(B 1.48€-00|B 2.75E:10|B 5.03E-05]8 | lAN-107 all TDS 100[8 1.46E-05]8 5,03E-08]8
Grsite Rad: 828 1.00E-08|B 2.386-11]8 4.00E-00]B Onaite Tox: 82(8 1.00E-08]8 5.20E-07]8
Craita Aad: a{B 2.90E-01]B 7.67E-06(B 1.73E-058 Onsite Tox; aja 2906-01]B 3.715+00(8
Onalle Rag: 158 3.83E:01{B 6.30E-08(B 3.57E-08]8 Onalls Tox: 18 3.85E-01[B 5.24E+01]8
aw-108 Al T 10418 31.07E-0818 8.02E-10[8 saac-00(a | |aw-108 all TOS 104]8 3.07E-08]B 9.67E-08[8
Gnaite Rad: 84 (B8 2396008 4.656-128 a17E-11]8 Oruits Tox: a8 2.35E-08]8 2.386-08(B
Craita Aad: 18]B 1.826-08(8 7.885-048 1 s6E-08]8 Onaite Tax: 18] 1.82E-05/8 1.37E+01]8
Onsite Rad: 248 1.84E-06]8 5.505-088 3.03E-07|8 Onslte Tox: 24[B 1.84E-08(B 1.08E-1 B
sY-103 ail TOS 105[8 2 45E-05{8 2.18E-04[8 aase-es[e | [sva103 al TD8 1085]8 2.45E-05(B 4.90E-01)B
Onaita Rad: 18]8 1.83E-0a(8 8,19E-10]8 a.a8e-088 Onaite Tox: 15]8 1.53€-03(8 4.37E-08]B
Qnaits Flad: 308 7.32E-08(8 2.87E-04|B 4286-04]8 Onite Tox: 30(B 7.92E-08[8 3.04E-018
Onaile Fad; s1]B +41E-04[B 8.29E.04/8 1.388:03 18 Onaite Tox: 31(B 441E-04[B 7.22E+00(8
Y101 all TOS =888 1.24E-04(8 1.16E-05)B s 74E-mB | [sy-10t ulf TDS sa88 1.246-04[8 3,08E-02(8
Cnails And: 2758 4 70E-05/8 1.596-08|B 9576078 Onaita Tox: 278lm 4.70E-08]8 4 41E-05(8
Orais Aind: 184]8 1,59E-04|B 2.43E-04/B 7.89E-03}B Onsite Tox: 184[8 1.59E-0418 4.396-01(B
Qraites Aad: 128]B 1.406-04[B 9.026-04 /B 3.38E-02/8 Onaita Tox; 128]8 3.406-04|B 5.56E+00(8
WIE Al Tanks ol 0.00E+00[B 0.00E+00[B 0.00E+00(B_| |WIE ANl Tanks ols 0.00E+00[B 0.00E+00(B
| [
inerling-3% - Rad No. evenin Mudian freq, Medlan cons. £x. Rink Inaciing-5% - Tox No. evenis Median freq. Mudian cona.
AN-107 [l TOS 100]= 1,48E-05]= 2.098-T11< 5.81EC6= | |AN-107 all TDS 100[= +.48E.08]= 5.82E-07|<
AW-108 s TDS 32/« 1.00E-05]> €.00E-05 > B.27E-0R]> | |AW-108 a4 TDS 3af< 1,02E-05)> 3.915-01)>
sY-103 all TDS a8« 1.33E-08< 6.54E-05]< 1.35E-08[< | [sy-0a all TDS 8/< 1.33E-05]< n.85E-02(<
SY-101 all TDS 533 |« 1.086-04< 7.4TE08| < 4.80E-80> | [sv-io1 all TS 588~ 1.24E-04] 3.00E-02}m
Ineriing-10% - Rsd Mo, svenin Mudlan kag. Madian conc. Ex. Aisk Inerting-10% - Tox No, aventa Median frag. Madian cone,
AN-107___ |all TOS 100l= 1.48E-08 = 2.09E-11[< 8.91E05> | |AN-107 al TOS 100/= 1 4BE-08 |= 5.826-07}< |
AW-108__ |all TOS 2]« 1.026-06> .80€-08> 8.27E00|> | [AW-108 all TS ae[< 1.02E-05]> 241E-01}>
sv-109 all TDS 108}= 2.45E-06= 1.21E-04]< 4.30605> | |8v-163 al TDS 108/ 2,.45E-05/= 3.05E-01)<
av-10 all TD& 581 = 1.25E-04] 5.87E-08]< 4.78E-03]a | [sV101 all ToS 588 1.24E04[= 3.08608|=
'Wasie vol. ted. - Rad No. aventa Mudinn frac. Madian cons. Ex. Rlsk Wasta vol, red.- Tox No. avenis Median freqg, Median cona.
AN-107 ail TOS 29« 1.34E-05]< 5.07E-11< 5.58E-05[< | |AN-107 all TDS as< 1.34E-08]< 9.62E-07|<
Qnaile Rad; 75< 9.80E-08[< 5.16E-13(« 1.73E-08 < Onsite Tox: 75(< 9.80€-08|< 3.326-08)<_}
Onsite Asd: 2« G.44E+00]> 1.18E-04(» 3.03E-08]> Cnsita Tox: 2|« a44E+00[> 1.51E62)>
Cinalte Rad: 12]< 4.726-01)> 8.33E-08/= 4.01E-03}> Onaite Tox: 12[< 4.72601> 4. BAE+D11<
[aw-108 a1 TOS 72|< 3.425-08)> 4.37E-08]> 9a1E-10}c | [Aw-108 all TDS 72|« 3.42E-08)> 4.80E-041>
Cnalta Rad: 44]< 1.98E-07]< 5.00E-24|< 3.74E-08 > Onaite Tax; 44 7.93E-07|< 8.21E-201<
Onaile Rad: 18[= 1.11E-05[< 2.29E-08< 1.156-07 |« Onaits Tox: 18]= 1.11E-06[< 1.37E01]<
Onaita Fiad: 12]< 8.09E-06[> 2.03E-08}< 1.676:07 < Cinsite Tox: 12]< 8.00E-08(> 2.04E011>
SY-109 ai TDS 82|< 2.08E-06]< 8.43E-08 < 9835:04]> | [sv-108 al TDS 82« 2.08E-05(« 2 276011«
Onsite Flad: 20> 8.13E-08[< 1.68E-08 1> 2.88510]< Qnaits Tox: 20[> 8.13E-08[< 1.10E-081>
Cratie Rad: 28|< 1.94E-08|> 9.83E-08|< 4.34E-0d | Cinmite Tox: 28}« 1.94E-06 > 2.BBE-Q1(<
Onaite Rad: 34|« 5.25E-05(< 5,78E-04 |« 8.82E-02 > Ongils Tox: 34 |< 5.25E-05(< 4,81E+00|<
8¥-101 al TDS 280]< 4.47E-08< 5.21E-08]< sase-al> | [sy-101 all TDS 260/« 4.47E-05]< 1,15E-04{<
Onaita Rad: 208« 2.47E-08]« 7.95E-08 )< 5.81E-07|< Onaha Tox: 203« 2.47E-05{< 1.76E-06|<
Oraite Pad: 27(< 4.ToE-04]> 5.61E-041> 548801 |< Onmite Tox: 7)< 4.76E-04)> 8.84E+000>
Onalts Rad: 30< 3.14E-02]> 2.08E-04)< 3.386-02]= Onakia Tox: 30[< 5.14E-2)> 3.29E+01)>
[Vent. rte-red « Aad Na. avente Mecdian fred. Median cona. Ex. Fink Vent rate-red - Tox No. svanis Muadian freq. Madian cona.
[aN-107 [al TOS 152[> 231E-04}> o.1a€-08> 9.08E-05[> | |AN-107 all TOS 152]> 231504} 2.226-04>
aw-108  [anTOS 104]= 3.07E-08= 8.62E-10[= G44EQH|~ | |AW-108 all TOS 104]= 3.078-08] 9.87E-08]=
SY-103 i TDS 143> 1.58E-G3f> 21104/« sseEod)> | [sv108 il TDS 143[> 1.595-04|> 1.20E+00)>
SY-101 ull TOS s20|> 344E-04]> 6.29E-05> 8E0R]> | [8Y-101 al Tos a0[> 3A4E-04]> 2.34E-01[>
[Vent raie-inc - Rad No. events Muciian freq. Medinn cons. Ex. Risk 'Vent. rateeing - Tox Ha. sventa Madian fraq. Median cons.
[AN-167 [all TDS aa< 1.24E-08)< 2.00E-11]« 491E-08]< | |AN-107 uil TDS 98)< 1.24E-08[< £.20E-07|<
aw-108___ |al TS 104= 3.07E-08) 8.02E-10]= 5.426-08|= | |AW-108 ail TDS 1042 3.07E-08]= 4.67E-06)=
sY-108 ali DS 75]< 1.07E-06]< 2.008-04|< 1.056-06[< | |2Y-108 Al TDS 78]« 1.07E-051< 3.90E-01<
sY-101 alk TOS 170[< 8.17E-05/< 4.ME07|< sazgoul<c | [avao Al TDS a70l< 8.17E-0 1< 1.17E-00(<
Ind apa- All ina - Flad No. svents Median frag. Median cona. Ex. Aisk Int opa- All inG = Tax Mo, avenis Macian fraq, Madiian sone.
AM-107 [ TOS 100|= 1 4BE-08[w 2.75E-10(= 1.89E-05)> | |AM-107 _ Jal TDS 100} 1 48E-05= 5.03E-08 =
aw-108 |l TDS 92]< 2.24E-08< 3.28E-09)> sssE00|> | [AW-t08  JalTDS 92|« 2.24E-08}< 5.30E-05)>
SY-103 aH TOS 108|= 1.32E06(> 8.75E-04> 100E-04)> | [av10a  [aiTDS 108/ 3.32E-08]> 4.90E-01 |=
ay-101 all TO8 501> 1.40E-04]> 1.90E-08]> +acE-af< | |sY-101 all TDS 801> 1.406-04]» 5.806-02>
Int ops-Non red - Rad No. avenis hadien freq. Madian cons, Ex, Rlak Int apa- Non red - Tox Na. svents Mucilan freg. Median cons.
An-107  |allTOS 100= 1.48E.05]= 2.75E-10]m s.pag06]= | [An-107 alt TDS 100]w 1.48E-05{= 5.03E-08{=
AW-108___ |all TDS 104]= 3.07E:08]= 2.92E-10]= S44E-08l= | |AW-108 i TDS 104 ]u 3.07E-00u 9.67E-08|=
Sy-1ca__ |aTDS 105(= 2.45E-05]= 2.1BE-04 = 3.332-060a | |av-103 ol TOS 106w 2.ASEOS|m 4.908-01 |=
sy-101 al TDS 588 = 1.236-04}n 1. 16E-08]= LI4E03(= | [SY-101 all TOS 588(= 1.20E-04|= 3.08E-02)=
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|nt opa- Non inc - Rad No, evanta Madian ireq. Medirn cons. Ex. Risk J Int opa- Naw inc « Tox Nao. events Madian freq. hecilan cone.
AN-107 all TDS 100 | 1.48E-05|= 2.75E-10]= 5.89E-08|= AN-107 alt TDS 100|= 1.46E-05(= 5.03E-06|=_ |
AW-108 alf TS 104(= 3.07E-08|= B.92E-10= 5.44E-08 = AW-1G8 all TDS 104 = 3.07E-08|= B9.67E-08]=
5Y-103 all TDS 105]= 2.45E-03 = 2.18E-04 [= 333500 |= 4Y-103 al TDS 105)= 2.45E-05|= 4.90E-01 |=
SY-101 all TDS 5608|= 1. 24E-04| = 1.18E-05{= 4.T4E-03(= §Y-101 al TD§ 585(= 1.24E—04l- 3.088-021=
Int ops-Local red - Rad No, avents Madian freg. Madian cans. EX. Riak Ini cpa- Local red - Tox Ne. syants Madian fraq. Madlan cons.
AN-107 Jlll TDS 100|= 1.4BE-05 = 2.78E-10|= 5.82E-05|= AN-107 all TDS 100w 1.48E-05|= 5,03E-08{=
AW-108 lan TD& 108}> 2.86E-08] < 4 B3E-O7|> 1.82E-08{> AW-108 al TDS 108> 2.86E-08|< 3.10E-03>
SY-103 all TDS 122(> 6. 12E-051> 6.56E-0%|< 1.08E-08(< 8Y-103 al TDS 1220 &.12E-05{> 3.13E-01[<
SY-101 ol TOS 508 |= 1.24E-04|= 1.18E-05|= 4.TAE-03 [m 8Y-101 ail TDS 58 1.24E-Od|= 3.08E-02 (=
Int cpar Local inc - Red _ (No, eventa Madian lraq. Madlan cona. Ex. Riak Int opa- Lacaline - Tox No. evenis Madian fraq. Maedian cons.

| AN-107 all TDS 100 |= 1.48E-05(|= 2.75E10]= 8.83E-05|= AN-107 all TDS 100|= 1.48E-05{= 5.0RE-Q8|=
AW108 all TDS 1001 < 2.42E-08|« BA7E-11]< 1.88E-07 > AW-108 all TDS 100]< 2.42E-08|< 2.12E-D8)«
SY-103 ah TDS 105|= 2.45E-08[= 2.18E-04|= JA.34E-05(= 8Y-103 al TDS 105|= 2 4SE-O5|= 6.30E:01 |~
8Y-101 all TDS 588|= 1.24E-04{= 1.16E-05[= 4. TAE-03 (= SY-101 ail TDS 568~ 1.24E-04|= 4.08E-0R21=
Intopa-Giobal red - Sad Mo, wvents Madian fraq. Maedian cons, Ex. Riak Int opa- Qlobai red - Tox  {No. evanis Mudian keq. Madian cona.
AN1Q7 ail THe 100l= 1 AGE-NS= 2.75E-11= 5.75E-08!< AN-107 sl TOS 100 = 1 ABE-QS(= 503506 |-
AWW-108 all TDS 78l< 7.83E-08|» 8.88E-09|> 4.30E-08]> AW-108 all TDS 76|< 7.83E-C8|> 1.34E-04{>
5Y-103 all TOS 95|< 2.8BE-08]> 2.95E-04 |» 1.13E-04 > §Y-103 all TbS 95{< 2,68E-05)> 9.50E-011>
SY-101 all TDS 588 |= 1.20E-Cd |= 1,18E-08 = 4.70E-03 (= SY-101 | sl TDS 585(|= 1.23E-04 [m 3.08E-02 |=
Int ops- Global inc - Rad__[No. avenis Madian fraq. Madlan cons. Ex. Risk inl opa- Globsd ino - Tox  jNG. avenis Madian freq. Madlan cona.
AN-107 all TDS 1002 1.48E-05|= 2,75E-10|= 5.98E-08 > AN-107 all TDS 100 = 1.48E-05|= 3.03E-08 =
AW-108 all TOS 121> 1.43E-068 (< B.98E-07 1> 1.97E-08 > AW-108 all 708 12> 1.43E-08|< 1.68E-02 > ]
SY-103 al TDS 108|= 3.32E-05(> 5.75€-04 > 1.55E-041> 5Y-103 ak TDS 108/w 3.32E-05|> 1.58E+00]>
SY-101 all T0S 5881 1.48E-04 > 2.49E-05(> 4.71E.02)» Y101 all TDS 5081> 1.46E-04]> 5.49E-02|>
Int ope- Ex-tank ing - Rad jNa. saventy Madian freq. Median cons. Ex. Risk It opa- Ex-tank ing - Tox |No. events Madian freq. Madian cans.
AN-107 all TOS 100]= 1.48E-05{m 2.75E-10(= 5.87E-05|= AN-107 all TDS 100[= 1.48E-05|= 5.03E-08 =1
AW-108 all TDS 104/= 3.07E-08|= 8.92E-10|= 5,44E-09 (= AW-108 all TDS 104{= 3.07E-08|= 9.67E-081=
SY-103 all TDS 108|= 2.45E-05]= 218E-04 = 3.33E-05|= 8¥-103 all TDS 105(= 2.46E-05 |« 4.80E-D1|=
SY-101 ‘HM Tos 588 = 1.20E-04]« 1.18E-05]= 4.74E-03 |= SY-it1 all TDS 588|= 1.20E-04< 3,08E-02 |=
}gn. Cid Sel- in-tank - Rad | No. evenis Mudian freq. Madiar cona, Ex. Risk Ign. CiH Set In-tank - Tox Ne. eventa Madian freq. Median cons.
AN-107 all TDS 100|= 1.46E-03 = 2. 7T8E-10(= 5.80E-05> AN-107 &k TDS 100)= 1.46E-C5|= 5.03E-08 |=
AW-108 all TDS 104 |« 4.97E-08 > 8.52E-10|= 4 48E-08|> AW-108 al TDS 104 )= 4.37E-C8)> 1.23E-05 |>
SY-103 all DS 105|= 2.45E-05]= 2.18E-D4 |= 1.60E-04 |> Y103 all TRS 105(= 2.45E-05 )= 8.86E-01 |>
SY-101 all TDS 5868)= 1.26E-04(> 1.18E-05|= 4.77E-03 [m 8Y-101 ail TDS 580 |= 1.2B6-04)> 3.08E-02!=
Ign. Cirl Set- Ex-tank « Rad{Mo. avenils Msdian freq. Madian cons. Ex. Aisk Ign, Cirl Set- Ex-tank + Tox |No. svents Madian freq. Median cona.
AN-107 alt TDS 100|= 1.48E-05|= 2.75E-1C|= 5.79E-08 = AN-1C7 all TDS 100(= 1.48E-08 | 5.03E-08|=
AW-108 8il TBS. 104|= 4.97E-08|> 8.92E-101= 4.49E-08)> AW-108 all TDS 104 |= 4.97E-08|> 1.23E-05]>
$Y-103 all TDS 105{= 2.45E-05[= ! Z.1BE-O4l= 3.33E-08 [= SY-103 al TDS 105|= 2.45E-05]= 4,90E-01|=
SY-101 all TOS 558 |- 1.24E-04 = 1.18E-05]= 4.75E-03 | SY-101 all TDS 588 | 1.26E-04 (> 3.08E.02|=
. Tl Set- WnExank - FiNo. events Mactlan frag. Madian cons, Ex. Blak g, Cul Sal- IndEx-ank - ToMo. eventa Kedian freg, Median cane,
AN-107 all TS 109{= 1.46E-0F|= 2.75E-10]= 8.80E-06]> AN-107 all TS 100[= 1.46E-05|m 5.03E-C8|=
AW-106 ail TDS 104|= 4.97E-cH|> " B.92E-16|= 4.49E-08)> AW-108 all TDS 104|= 4.97E-08{> 1.23E-05)>
SY-103 ail TDS 108|= 2.45E-05 |~ 2.1BE-O4{= 1.80E-04 | = SY-100 nll TDS 105)= 2.45E-05|= 6.66E-01]>
SY-301 all TDS 588|= 1.28E-04 /> 1.18E-Q5{= 4.78E-09 = SY-101 all TDS 588(= 1.24E-D4 (= 3.08E-02 )=
Density ratio L 10 §.80] - No. svenia Madian Ireq. Madlan cons. Ex. Riek Qanajly ratlo Lig to §.8c1 - TNo. avenis Madian freq. Macian cons,
AN-107 al T0S 1162)» 121E-04> 1.05E-08[> ] 1.89E-034> AN-107 ak TDS 162> 1.21E-Q4|> 2,17E-02]>
AW-105 all TOS 1084 > 1.52E-04 [> 2.15E-08|> 7.99E-07 > AW-108 af TDS 1084 > 3.52E-04 |> 4.54E-02(>
SY-103 all TDS 1182{> 1.3BE-M4|» 1.23E-04|< 4.21E-D4[> S5Y-103 ad TDS 11842 )» 1.38E-04 | 2431E-01|«
SY-10% all TDS 1831 > 1.71E-04 [> 2.55E-04 > 1.74E-02|> 2Y-101 ad TDS 584 = 1.28E-04 > 3.08E-02 (=
Danaity ratio Lig 1o |.sat - R{No. events Madian freq. Median cona. Ex. Riak Danaity ratio Lig to Laol - TdNo. svenis Madlan freqg, Median cona.
AN-107 'aﬂ DS 100}= 1.48E-06]= 2.75E-10|= 3.83E-05(= AN-107 lnl TDS 100 1.46E-05 = 5.03E-08 | w
AW-108 all TDS 104 |= 3.07E-08|= 8.92E-10 = 5.44E-08 = AW-108 Ill TS i04|= 3.07E-06]= 8.87E-08=
$¥-103 all TDS 105]|= 245E-08(= 2.02E-04 [« 3.09E-05|< SY-103 ai TD3 105|= 2.45E-051= 4.55E-01{<
SY-101 all TDS 288 |= 1.24E:04 |= 1.15E-D6(m 4. 74E-03 w $Y-101 all TDS 588w 1.24E-04 [= 3.08E-02|=
Gas 4 1 re1e S.801 - [No. svants Medlan freq. Madian cona, Ex. Rlsk Gas generation rate S.s0f - |No. evenis Median freq, Median cons.
AN-107 all TDS 100 [= 1.468-05|= 2.75E-10)= 5.80E-04 |» AN-107 ad TO'S 1001= 1.48E-05{= 5.03E-08 [=
AW=108 all TDS 83|« &, 78E-08|> 8.48E-07 |> S8.51E-08 > AW-106 all TCS L 8.78E-08]> 8.96E-03 >
SY-103 all TS 102)< 4.58E-05(> 1.15E-04 1< 2.10E-0d | > SY-103 all TDS 102}< 4.56E-05]> 3.81E-01 /< |
SY-101 all TDS 5a88}= 1.28E-04 [ 1.18E-05|= 4.726-02 > SY-101 all TDS 588[= 1.24E-0d |= 2.08E-02(=
Gas raie 3.0l « |No. evenis Median ireg. Madian cona. Ex. Risk G cate .50l - |No, avents Madian frey. Madian cona.
AN-10T7 all TDS | 3« 2.90E-01(> 7.67E-CH|> 1.7IE-051< AN-107 all TDS 3|< 2.90E-01|» 3.71E+00|>
AW-108 all TDS 18|« 1.82E-05|> 7.96E-04 > 1.08E-08| > AW-106 all TOS 18| 1.82E-05|> 1.I7E+01|>
SY-103 all TDS 391< 7.32E-08|« 2.B7E-04 (> 4.25E-04 > §Y-103 all TD& 38 T.02E-08|< 3.54E-01 <
SY-101 all TDS 1841« 1.50E-04 |> 2.43E-04 [> 7.89E-03|> SY-101 ai TDS 104(< 1.22E-04(= 3.08E-01[>
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Tank fail prasa red.- Aad |No. events iadian freg. Madian conas. Ex. Alak l Tark fail preas red.- Tax  [No. sventa Madlan freq. I Maclian cona.
AN-107 al TOS 100]= 1.48E-05]= 2.78E-10]= $.0IE05(= | |AN-167 all TOS 100« 1.48E-08]= 5.03E-08/«
Onaita Rad: 22(= 1.00E-05 = 2.38E-11(= -l.ﬁlE—Dﬂi- Onmite Fox: 8z = 1.00E-05|= 3.20E-07 =
Onstter Rad: = 2.90E-01|= 7.87E-08[= 1.73E-05|w Qnaita Tox: 3= 2.00E-01|= J.71E+H=
Oneita Rad; 18]|= 3.83E-01]= 8.38E-05 3.97E-03]= Onaite Tox: 15|= 3.83E-01{= 5.24E+01|=
AW-108 al TGS 104 |= 3.O7E-08 = B.82E-10|m 8.53E-10(< AW-108 ail TDS 104 |= 3.07E-08(= §.87E-08|=
Cnaite Rad: 84 |= 2.38E-08{w 48E-12(m B17E-11|= Onaile Tox: ol 2.3BE-08|= 2.38E-08|=
Cmlin Aad: Bl 2.44E-061> 1.50E-08|« 2.08E-08|< Cnaita Tox = 2.44E-05]> 1,33E-01|<
Cnalte Rag: 32 2.88E-06|> 8.85E-08(> 2.29E07 < Onatte Tox: 32> 2.88E-08)> 8,60E-02{<
ay-163 ail TDS 105 = 2.45E-05|= 3.18E-04[> 3.29E-05|< SY-103 all TDS 108 (= 2.45E-08[= 1.B4E+00(>
Onsite Rad; 15]= 1,53E-08 = A18E-10|= 4,36E-08|a Crsite Tox: 18]= 1.53E-03|= 4.37E-08 =
Onsite Rad: 17|« 5.04E-08| < 2,8BE-04|> 1.88E-04}< Onaite Tox: 171« 5.04E-08]< LHE-N|<
Onsite Red: Ta> J.47TE-05|< 1. 14E-03}> 1.32E-03 |= Onalla Tox: > J.47E-05|< 8. 19E+00(<
SY-101 al T3 588|= 1.24E-04 |w $.88E-08|< 4.B0E-03 > SY-101 all TDS 588|= 1 24E-O4 (= J.08E-02 =
Opaits Rad: 275 )= 4. TOE-05 |m 1.50E-08|= 9.57E-07 )= Qneita Tox: 275|= 4.70E-06|= 4.41E-05 =
Criaile Rad: 104 |« 1.22E-04 /< 3.97E-041» 8.38E-03 > Onnile Tox! 184 | 1.56E-04 |= 4,33E-01 [=
Onaite Rad: 208|> 2.99E-D4 < 1.00E-03|> a.16E-021< Omnalle Fox: 128[= 3.40E-04 = 4. 9BE-+00=

'WIE Opa ino No. avents Maclan fraq, Maudian oons Ex. Riak WIE Qpa inc No. aventy Median freq. Mudisn conn
AN-107 all TOS 128> 2.87E-08[> 7 4BE-10]> 8 40E-05}> AN-107 all TDS 128> 2.07E-08 > 1.21E-a8}>
WIEquip {all 28{> 1.07E-02|> 2.88E.08|» 5.68E-08(> WIEquip (alk] 281> 3.O7E-02|> 4.84E-03 >
AW-108 all TDS 107> 3.87E-08/> 1.0tE.Qd|» 1.01E-08]> AW-108 all TDS 107> 3.87E-06(> 9.47E-08 i
WIEquip {mil 3> 7.88E-03|> 9.48E-08)> 1.33E-0a (> WIEquip (all 1 3> 7.88E-03|» 1.28E.02|>
SY-103 ail TO'S 114> 3.15E-08|» 2.55E-04 > 9.82E-04 > SY-103 wil TDS 114]> 3.15E-05(> 5.48E-01{>
Witquip (all ] > 1.87E-02 > 7 91E-04|> 9.49E-04 |» WIEquip {ail 7 9> 1.67E-02 (> 1.13E+02]>
SY-101 all TDS 807 |» 1.27E-04 |» 1.16E-05(< 3.83E-03 (< 5Y-101 al TDS 8071 1.27E-04 ;> J4IE-02|>
WIEQuip (all ] 18> 3.88E-03 > 5.68E-07 > 2.06E-04 > 'WIEquip {ai 1 181> 4.8BE-03 > 1.37E+00|>

IWIE Cpa inc- ign.airl No. avanis Madian freqg. Madian cons Ex. Alak IWIE Cps inc- ign.atrd Nn. svents Madian freg. Medign cana
[AN-107 all TOS 845 |> 8.58E-0d > 7.35E-07 > 1.51E-O4 |» AN-107 all TDS A48 > 8.88E-03 > 9.84E-01 |>
WIEquip (all 1 348 |» 6.580E-031< 7.55E-07 1> 1.51E-04|> WiEquip {ail ] 548> §.58E-03 < 9.84E-01 |»
[AVY-108 =l TD8 354 1> 8.32E-031> 1.97E-08 (> 2 E-Od | AW-108 all TRS 854 > 8.92E-0,> 2.20E+00(>
WiEquip (all 1 750{> 8.326-03|< 1.87E-08[> 2.41E-04 |» WIEguip (all | 884> 8.22E-03{¢ 2.20E+00)>
$Y-104 all TOS 835{> 7.09E-03|> 1.0BE-O4 | < 2.56E-0R2|> SY-103 all TOS 238> 7.08E-03> 1.07E+{ >
(a1 TaH > 7.09E-08|< 1.08E-04 | < 2.556-02|> ip (al 1 835 |> 7.08E-03 |« 1.07E+01}<
8Y-101 all TOS 1255¢> 1.13E-031> 2.73E-08 > 2.44E-0d < 8Y-101 all TCS 1255 |> 1.13E-03 > 8.08E-01 >
(al1 £87]> 1.13E-08|< 2.73E-0%|> 2.44E-09 (> ip {ali 687 > 8.44E-03|> 7.09E+00{ >

[WIE Cpa ino-aquip dia No. avanis Madinn fraq. Madian cons Ex, Riak WIE Op4 inc-aquip dia No. avents No. defiag. No. detan.
JAN-107 all TDS 129|= 287E-05i= B.47E-10(« B8.22E-05)< AN-107 all TDS 129 |= 2ATE-05 )= 1,21E-05|=
WiEquip (all 1 28|= 1.07E-Q2]= 2.08E-08|< 3.95E-08}< ‘Wl Equip {ail 28 |= 1.0TE-Q2 |= 4.68E-03]<
JAW-108 all TDS 107 (= 3.675-08'- 1.NE-08 lw B.71E-08)« AW-308 all TDS 107 = 3.67TE-08{= 9.87E-08 =
WiEquip (all 1 3= 7.66E-09|= 6.84E-08 i« 1.085:08 < ‘Wi Equip {ail Afe= 7.GEE-03 = 8.98E-03 <
SY-103 all T8 114|= 3.15B-05]= 2. 43E-0d < &.87E-04 | < s¥-103 all TDS 114 )= 3.15E-08 = B8.48E-01 |m
WiEquip (all 9w 1.87E-02|= 5.46E-04 |« £.04E-04 |< W1Equip a1 9= 1.867E-02 |= T.59E+01 <
SY-101 all TS BO7 | = 1.27E-Od |= 1.10E-Q6 1= 3.81E-03 = sY-101 all TDS B9 i 1.27E-04 |= 3.41E-02 =
'WIEquip (all | if|= 3.98E-03|= 3.68E-07 < 1.43E-04 | < 'WHEquip {ail h L 3.88E-00 = 9.59E-01 j<
[WIE Cps inc-aquip len No. svenia AMedian freq. Mudian cons Ex. Riak 'WIE Opa inc-equip Iwn No. eventa Nao. defiag. Nao. dakan.

AN-197 all TDS 128|= 2.87E-05|= T.4BE-10{= §.46E-05|= AN-107 all TS 128[= 2.87E-05{= 1.21E-03 1=
Huip (a4 28 |= 1.97E-0R|= '3.268E-08{> 3.29E-08|> WiEguip (ail 7 28 = 1.07E-02 |= 7.33E-@|>
AW-10d all TOS 107 = 3.67E-08|= 1.01E-08 = 9.71E-08|< AW-108 all TOS 107 1= 3.87E-08|= 9.876-08/a
'WiEquip (all 3 3= 7.88E-03|= B.88E-08i< 1.41E-08)< WIEquip {ail 1 3= 7.B8E-00 | = 1.18E-02 1<
SY-103 all TDS 174 = 3, 15E-05]= 2.86E-0d > 1,08E-03¢> 8Y-103 all TOS 114|= 3.15E-0%5 = 8.48E-01 (=
quip (all ] 9l 1,87E-02(~ 8.508-04 > 1,06E-08 > WiEquip il 1 9|= 1.67E-02 = 1,25E+02]>
SY-121 all TDS 807 | = 1.275—0‘[- 1.10E-05 = 3.B4E-03[= 8¥-101 all TDS 807 |= 1.27E-04 |= 3.41ED2)m
guip (ail 7 19(= 9.98E-03|= 3.98E-07 < 1.43E-04 | WEEquip (all ] 18|= 3.88E-03 |w 1.28E+00|<
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APPENDIX C

This Appendix provides the results of the SST acceptance testing. A strict comparison of the benchmark
results to the trend analysis results does not consider the magnitude of the difference. For example, if the
benchmark mean conseguence value is 4.567E-05 Sv and the mean trend test analysis result is 4. 566E-05
Sv, a comparison of this type would indicate, that by modifying a specific parameter, the consequences
decreased; however, based on the conservatisms and uncertainties incorporated in the Analysis Tool, a
better conclusion would be that there is no change. Therefore, to interpret the results, i.e., determine the
change in the benchmark values due to changing specific parameters, the comparisons showan in the tables
provided for each of the trend test analysis results are based +/- 10%.
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SST Accaptance test resuits:
Seed: 90000000
ple count: 1000
I
Benchmark - %LFL %LFL %LEL
Tank No. evants No, deffag. No. daton. Madian ireq. Medlan conc.
5-102 all sizes 11877|8B 21168 Q/B 5.89E-05|B 12.5|B
small 3957(8 204|B 08 6,47E-0418 2.77|8
madium 3960|B 532|B 08 7.78E-05|B 17.11B
large 3960|8 1380(8 0|B 4.47E-06(8 73/ B
U-131 alt 1227218 716|B 0|8 4.34E-05|B 519 B
amall 40886 104B l=] 8.35E-04 1B 1.0418
madium 409218 304/ B a|B 9.44E.05(B 6.99|8
large 4092|8 308|B 0B 4.86E-06|B 28.8|8
T-203 all sizes 11985|8 1538|B 84,8 5.20E-06|B 7.431B
small 3g993|B 12(8B a[B 4. 05E-05{8 1.55|B
medium 3996(B 184(8 0|B 7.27E-08|8 11.8 B
large 3986|8 134018 4|8 4.35E-07|B 56,8
B-111 all sizes 1203418 268|B a8 3.45E-05/B 1.6318
small 4010{B 8B 0|B 3.06E-04,8 0.451(B
medium 4012|8 58/8 0B 5.32E-05|B 2,538
large 4012|8 19218 o8 2.70E-08|B 11.7|18
WIE All Tanks ¢|B 0|B 018 0.00E+00|8 0|B
S.Wedl pumping - %LFL Yol FL %ol Pl
Tank No. evants No. deftag. Na. deton. Median freq. Medgian conc.
S-102 all sizes 11984 |= 18241« O|= 3.73E-05/< 11.4]<
U-111 all sizes 11874]< 560|< Ol= 4.37E-05|< 431«
T-203 all sizes 12238(> 1488 |< EBi< 4,17E-08|< 8.58(<
B-111 all sizes 11913« 204|< 0= 2.90E-08}< 1.31|<
Waste vol. red. - %LFL %6LFL Yl FL
Tank No. avents No. daflag. No. deton. Macian freq. Median conc.
S-102 all sizas 11913|= 856 (< Ol= 6.11E-05|> 6.09|<
u-111 all sizas 12198|= 12|« al= 8.34E-08|= 276«
T-203 all sizas 11974|= 636 |« 4|« 5.H1E-06(> 351«
B-111 all sizes 11877 |« 88|« Ol= 4.73E-05(> 0921«
Intrusiva ops. All - %LFL %iFl YolFl
Tani No. evants No, defiag. No. deton. Madian freq. Madian cone.
5-102 all slzes 12164 > 2223!> Q= 2.81E-05< 14.71>
small 40521> 219]> 0l= 3.70E-Cd|< 2.88|>
medium 4056 > 524|< Oj= J.98E-05|< 18.4]>
large 4Q56(> 1480[> Q= 1.71E-06|< 1.8«
U-111 all sizes 11837 |« 738> Q= 3.39E-05}< 5.7|>
small 3977 |« 124> Ola 4.82E-04 [« 118>
medium 3980|< 316)> 0= 5.23E-05|< 7.3[>
large 3980« 296« Of= 2.08E-08{< 321>
T-203 all sizes 12228 > 1592(> 116)> 2.47E-08{< 8.95(>
small 4074|> 4|< 0= 3.30E-05|< 2.29(>
medium 4076(> 208> 4 4.00E-08]« 13.4[>
large 4076 |> 1380 |> 16> 1.34E-07 [« B81.4/>
B-111 ail sizes 11709« 2201« Q= 1.B0E-05|< 1.99{>
grriall 39011« 12> 0= 1.99E-041< 0.526(>
madium J904i< 721> Q)= 2.95E-Q5i< 3.280>
large 3804|< 136]« Of= 1.02E-06 |« 13.4]>
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Intrusive ops. Non - %LFL %LFL %LFL
Tank No. avents No. detlag. No. deton. Madian freq. Meadian conc.
5-102 all sizes 11877 = 2116(= Ol= 5.89E-05/= 12.5|=
small 39571= 204 |= 0a 5.47E-04|= 2.77|=
madium 3960(= 532w 0]= 7.78E-05|= 17.1]=
large 3980!= 1380 |= 0= 4.47E-06|= Tal=
U-111 all sizeg 12272|= 718{m 0= 6.34E-05|= 5.19|=
small 4088|= 104{= 0= §,95E-04|= 1.04)=
medium 4083 |= 04| Q= 9.44E-05|= 6.99]=
large 4092 |= 3081= Ol= 4,86E-06|= 28.8/=
T-203 all sizes 11985 (= 1536(= 84 (= 5.20E-08 |= 7.43|=
small 3393(= 121 3= 4 05E-05|= 1.95a
medium 3896 |= 184 (= 0= 7.27E-Q06}= 11.6|=
large 3986 |= 1343 (= 84{= 4.35E-07 = 56(=
B-111 all sizes 12034 = 268|= Q1= 3.458E-05|= 1.63|=
small 4010|= Bl= 0= 3.09E-04|= 0.451|=
medium 4012|= 68]= ES 5.32E-05|= 2.53(=
large 40121= 192|= Oi= 2.70E-06{= 11.7]=
Intrusive ops. local - %LFL Yol FL %LFL
Tank No. avents Ng. defiag. No. daton. Median freq. Median cone.
5-102 all sizes 11852|= 2096 ]= Qf= B.39E-05(> 128>
small 3948|= 1401« Q= 8.51E-C4{> 2.78%|=
medium 3852|= 540> Oj= 9.91E-05|> 16.7|<
large 3952[= 1418(> o= 4.37E-D6{< 73l=
U-111 all sizes 12033 (< 768 |> 0|= 7.30E-05]> 528>
small 4009 (< 116]> 0|= 9,78E-04 /> 1.08(>
medium 4012|< 336G > 0= 1.06E-041> 6.9«
large 4012 (< 292|< Q= 5.41E-061> 30.5(>
T-203 all sizes 11732|< 1588 |> 80« 6.1BE-06!> 7.85(>
smalk 3908|< 0= 41> 6.58E-05]> 1.88|<
medium 3912|< 212) Oj= 8.95E-06(> 121>
large 3912|< 1376|> 78]« A.90E-07 |« 56.5|=
B-111 all sizes 12081 (= 252« J= 4.17E-05|> 1.76|>
small 4025 |= 8l= 0|= 4.16E-04{> Q.507 >
[medium 4028 = 48/< 0= 7.01E-05)> 274>
large 4028 = 1661 0i= 2,B3E-08|> 12.3)>
Intrusive ops. Glob - %LFL Sl FL SLFL
Tank Na. avenis No. defiag. No. deton. Median fraqg. Median cong.
8-102 all sizes 120221> 2228 |> 0= 2.02E-05|< 14.7|>
small 4006] > 204 |= 0= 2.31E-04 < 3.04)>
medium 4008 > 576> Ql= 2.95E-05 (< 17.3)>
large 4008 | > 1448|x 0l= 1.18E-06{< 1510
U-111 all sizes 11804 1< 807 |> 0l= 2. T4E-05 (< 8.67|>
small 3932|< 107 |» Q)= 2.71E-04)< 1.15|>
mediurn 3836{< 392> Qi= 3.80E-05)< 721>
large 3936|< 308|= = 1.53E-06)< 1.9
T-203 all slzes 118097 |= 1572[» 100|> 1.80E-06|< 8.6(>
srnall 3997 |~ 4|< Of= {.65E-05]< 22>
medium 4000 |= 204[> Q)= 2.52E-06]< 14.1]>
larga 4600 |= 1364 |> 100{> 1.20E-07 [« BO.4{>
B-111 all sizes 11869 |« 268~ Q= 1.44E-05)< 2|>
small 3861 (< 8= Q= 1.23E-04 |« 0.5|>
madium 3964d{< 58= Ol= 2 03E-05)< 3.07]>
large 3964 (< 192|= Ql= 8.05E-G7 < 13.3>
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{intrusive ops. Ex-Tank - %LFL %LFL %LFL
Tank No. avenis No. deflag. No. daeton. Madian freq. Medign conc.
5-102 all sizes 11877 |w 2116} o] 5.89E-05 |m 12.5(=
small 3957 = 204|= J|= 5.47E-0d = .77|=
medium 3960(= 532|= Q 7. 79E-Q8 (= 17.1]=
large 3960(= 1380« 0 4.47E-06]= 73i=
u-111 all sizas 12272)= 716 [= 1] 6.04E-05/= 5.18|=
small 4088|= 104{= 0 6.35E-04 = 1.04[=
medium 4092 |= 304|= "] 9.44E-05|= B.99|=
large 4082 |= 308|= Q 4.88E-06 [= 29.4|=
T-203 all sizes 11585 = 1536|= 84 5.20E-C6[= 7.43|=
smalt 3993 |= 12|= 0 4.05E-05= 1,95
madlurm 3996 = 184 |= ] 7.27E-06|= 11.8|=
lamge 3908 |= 1340)= 84 4,35E-07 |= 56|=
B-111 all szes 12034 |= 26B(= 0 3.45E-08(= 1.63|=
small 4010|= 8|= 0 3.09E-04|= 0.451|=
medium 4012|= B8 |= 4] 5.32E-06!= 253|m
large 4012 (= 192|= Q 2.7DE-08|= 11.7|=
Ign. Cid, Set - in-Tank - %LFL YoLFL SLFL
Tank No. events No. deflag. Ne. deton. Median frag. Medglan conc.
S5-102 all sizes 11877 |= 2116[= o] 5,89F-05/u 12.5|=
L1171 all sizes 12272|= 716!= Q €.34E-05{= 5.19[=
T-203 all sizes 11985 |= 1536i= 84 5.20E-08|= 7.43|=
B-111 all sizes 12034 |= 268|= 1] 3.48E-05|= 1.683|=
Ign. Cid. Set - IWEx-Tank - %LFL %LFL YalFt.
Tank No. aventa No. deflag. No. deton, Madlan freq. Madlan conc.
S-102 ali sizes 11877 |= 2118|= o] 5.89E-05|= 12.5|=
=111 all sizes 12272]= 716|= [+ 6.34E-05|= 5.19(=
T-203 all sizas 119851= 1536)= 94 5.20E-06|= 7.43|=
B-111 all sizes 12034 |= 268 (= 0 3.45E-05|= 1.63|=
Vent. Rate-red. - %LFL S6LFL %LFL
Tank No. avents No. deflag. No, deton. Madian freq. Median conc.
S-102 all sizas 11877 = 2124(= 2 5.88E-056|= 12.9|>
small 3957 |= 204|= Q 5.47E-04 = 2.97{>
medium 3860|= 532 = Q 7.78E-05|= 17 2(=
large 3860|= 1388 |= o] 4.47E-06|= 738>
U-111 all sizes 12272|= 728{> Q 8.34E-05/= 5.58]>
small 3932 |« 104|= 0 6.35E-04|= 1.230>
medium 39321« 304 = Q 9.44E-05|= 7.33}>
larga 4092 |= 320 (> Q 4_BGE-06|= 30.8|>
T-203 all sizes 11985 1612 88 5.20E-06|= 8.2]>
simall 3993|= 12|= 0 4 05E-05|= 2.35{»
rmedium 3996 |= 216> 7.27E-06)= 12.5]>
large 3958 |= 1384,> a8 4 35E-07 = 58>
B-111 all sizes 12034 |= 288{= 0 3.45E-05]= 171>
smal 4010|= Bi= o 3.08E-04(= D408
madium 4012|= 68|= & 5.32E-05(= 2.68)>
largs a0t2l= 192|= [¢] 2.70E-06|= 124>
Vent. Rate-inc. - %LFL oL Fl. %LFL
Tank No. avants No, deflag. No. dston. Median {raqg. Median cone.|
8102 all sizes 11877 1= 1932 |« 0 5.89E-05|= 10.4]<
small 3957 |= 204 (= 0 5.47E-04 |= 1.641<
medium 3960|= 5121« 0 7.7BE-Q5|= 13.8{<
large 3960{= 1216 |« o 4.47E-08 = 43,7/«
U-111 all sizas 12272 |= 6601« 0 8.34€-05 | 3.28i<
smal 3932« 1041= Q 8.35E-04 |= 0.435]«
mediurm 3832 |< 304[= Q 9.44E-05|= 4.4|<
large 4082 |= 22|« 0 4 88E-06|= 24 4|<
T-203 all sizes 11985]= 1252 |< 60 5.20E-08 |~ 4.45|<
small 3993 {= 12(= Q 4,05E-06 = 0.714|<
medium 3996 (= 128 |« o] 7.2TE-C6|m 7.85]<
large 3996 |= 1112|< 60 4.35E-07 = 42.7|<
B-111 ‘all sizes 12034 |= 240(=< 0 3.45E-05(= 1.23(<
smal 4010|= 8= Of= J.08E-04|= 0.257|<
madium 4012)= 68|= "] 5.32€-05 = 2,17|<
iarge 40121= 164|< [} 2,70E-06 1=~ 10.1|<
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|nerting-5% - %LFL %LFL %bLFL
Tank | No. gvents No. deflag. No. deton. Median freq. | |Median conc.
§-102 aii sizes 11877 |= 982« Of= 5,395-08{< 12.6(=
U-in all sizes 12272|= 500(< 0= 6.34E-05)= | 5.2]=
T-209 all sizes 11985|= 28l< < 5. 20608 = 7.44|=
B-111 all sizes 12054 |= 32|< Q= 3.45E-06|= 1.59|<
inerting-10% - %LFL %LFL PlFL
Tank No. svanis No. datlag. No. daton. Madian freq. Median conc.
S-102 all sizes 11877 |= 2156[> Ol= 5.89E-08]< 12.5|=
J-111 all sizes 12272|= 5001« 0= 8.34E-05|= 52|=
T-203 all sizas 11985 = 36i< 0l< 5.20E-08|= 7.44|=
B-111 all sizes 12034 |= 32|« Ol= 3.45E-05|= 1.589]<
B
Tank crack red. - %LFL %LFL %L FL
Tank No, avenis No. dsflag. Na. daton. Median fraq. Median conc.
S5-102 all sizag 11877 (= 2116|= Q|= 5.89E-06|< 12.5|=
uU-111 all sizes 12272|= 718|= 0|= §.34E-05{= 5.19|=
T-203 all sizag 11985|= 1536|= 84 |= 5.20E-06|= 7.43|=
B-111 all sizes 12034 |= 268|= Ofa 3.45E-05(= 1.63|=
Tank crack inc. - %LFL %LFL %LFL
Tank No. events Na. deflag. Nao. daton. Madian treq. Madian cone.
S5-102 all sizas 11877 |= 2116|= Ol 5.89E-06|< 12.5]=
U-111 all sizeg 12272 |= 716[= J[= 6.34E-05 (= 5.19=
T-203 all sizes 115885)= 1836 |= B4 |u 5.20E-08)= 7.43|=
B-111 ail sizes 12034 |= 268 |= Q= 3.45E-05|= 1.63|=
Tank coll. red. - %LFL %ILFL Yol FL
Tank No, avenis Na. deflag. Na. deton, Median frag, Median conc.
5-102 all sizes 11877 [= 2116|= O|= 5.88E-06|< 12.5)=
U-111 ail sizes 12272 |= 716|= O|= 6.34E-05|= 5.19|=
T-202 all sizes 11685 = 1536 |= B4|= 5.20E-06|= 7.43|=
B-111 all sizes 12034|= 268 |= Ji= 3.45E-05)= 1.83|=
Waste intrusive equipment - %LFL - operations increasea
Tank No. events No. deflag. No. daton. Median fraq. Median cong,
5-102 all sizes 11880 |= 2127 |= 2> 5.96E-05|> 12.6{=
WIEquip (all § 131> 1> 2(> 1.00E+QD|> 115{>
U-111 all sizes 12301 |= 744 |> 1> 8.43E-05]> 5.22]=
WIEquip (all § 29> 26} 1> 1.00E+00[> 124|>
T-203 all sizes 11986 |= 1536 = 85 > 5.21E-06|= 7.43{=
WIEquip (all § 1> 0= 1j> 1.00E+00(> 104>
B-111 all sizes 12038 |= 272|> Ol= 3.46E-05|= 1.83]=
WIEquip (all g 4> 4> O)= 1.00E+00{> 107>
Waste intrusive eguipment - %LFL - ignifion controf
Tank No. evenis INa. deflag. Na. deton. Meadian ireq. Median cone,
S5-102 all sizas 12547 > 2851 [> 135> 8.06E-05(> 15.5/>
WIEQuig (ad § 670> 535 (> 135|> 1.0DE+Q0|= 236(>
U-111 all sizey 12959 (> 1294(> 109{> 310E-05|> B.05{>
WIEguip (all 887> 578{> 109> 1.00E+00}= 2841>
T-203 all sizag 12752(> 1958 > 429> 8.30E-08 > 9.07 >
WiIEquip (all o 767 (> 422|> 345> 1.00E+00|= 225>
B-111 all sizag 12804 |> 941> 97 |> 5.72E-05 > 2.01[>
WIEquip {all g 770|> 873> §7|> 1.00E+00|= 2231>
Wasta intrusive equipment - %LFL - equipment ¢
Tank No. events No. deflag. No. detan. Madian freq. Madlan cone.
S-102 ad sizes 118390|= 2127 |= 2|= 5.96E-05|= 12.6{=
WIEquip (ail 4 13}= 1= 2= 1.00E+00|= 115|=
U-111 all sizeg 1230t |= 744 |= 1l= 6.43E-05(= 5.22|=
WIEquip {al 4 29)= 28|= 1|= 1.00E+00]= 124|=
T-203 all sizeg 11986|= 1538l= | 35|= 5.21E-06|= 7.43|=
WIEquip (all g 1= 0= 1= 1.00E+00 = 104 (=
B-111 ali sizes 12036[= 272)= Q= J4BE-05|= 1.63]=
WIEQuip (all g 4= 4= Q= 1.00E+00{= 107 [=

Att-C-4




RPP-6888, Rev. ¢

Waste intrusive aquipment - %LFL - aquipment length

Tank No. events No. deflag. No. deton. Median freq, Maedian conc,
S-102 all sizes 11880|= 2127 = 2 5.98E-05|= 12.8/=
'WIEquip (all § 13|= 1]= 2 1.00E+Q0|= 115|=
U-111 all sizes 12301 = 744 |= 1 6.43E-05|= §5.22|=
WEquip (all S 28|= 28|= 1 1.00E+00|= 124(=
T-203 all sizes 11986~ 1536 |= 85 8.21E-08|= 7.43|=
WIEquip {all § 1| O 1 1.00E+00 | = 104 |=
B-111 all sizes 12038 |~ 272{= Q A.46E-05|= 1.63|=
WiEquip (ail & 4i= 4= 0 1.00E+00(= 107 {m
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Benchmark - OnSite Rad - Cansequences Expectad Benchmark - OnSite Tox - Conseguences
Tank No. events Median freq. Medlan cons. Risk Tank Nc. events Median freq. Madian cons.
S-102 al TD§ 211§|B 2.1BE-07(B 2.07E-04|B 1,11E-05|B 8-102 al TDS 2116/B 2.18E-07|B 1.80€+00{B
afl, No dam. 34818 348078 1.57E-07/B 2.67E-05/B all, No dam. 3488 3.4BE-07]B 2,89E-03[B
all, HEPA 3328 2.07E-07|B 9,50E-06/8 3.0BE-05(B al,HEPA 33218 2.07E-07(B 1.17E-01|B
all,Deme crag 628|B 2.26E-07|B 2.11E-0418 1.14E-05|8 all,Doma crag 6288 2.26E37|B 1.26E+00 B
all, Dome fail. B08!8 1.82E-07/8 2.84E-03|B 7.80E-058|8 all, Doma fail. 808(8 1.82E-07!8 2.56E+0118B
U-111 all TDS 71618 9.45E-08 8 1.12E-06|B 3.08E-05/B U-111 all TDS 716|B 9.45E-08|8 5.85E-03|1B
all, No damn. 476/8 7.60E-08 B 9.36E-08|B 6.65E-08{B all, No dam. 478|8 7.60E-08|B 5.92E-041B
al,HEPA 308 B.13E-08 B 5.§1E-06|B 4.82E-07|8 all HEPA g0|8 4.13E.08|B 4.75E-D2{B
all,boma Grag 928 1.81E-0718 2.31E-041B 8.056-08|8 all, Dome crag g2|B 1.81E-07|B 1.43E+00(B
ail, Gome fail. £8(8 2.86€E-07|8 4.206-03/8 3.67E-03/8 all, Dome fail, 6alg 2.96E-07|B 5.08E+01|B
T-203 all TDS 1620|8 2,12E-08|B 3.13E-04(B 5.09E-06(8 T-203 all TS 1820|B 2.12E-08|8 1.33E+00|B
all, No dam. 308:B 3.40E-08|B 1.53E-07 /8 5.17E07|B all, No dam. 308|B 3.40E-08{B 2.03E-031B
all, HEPA 432/ B 2.16E-08|B 4.09E-05 B 2.36E-05|B alf HEPA 432|B 2.16E-08/B 8.74E-01|B
ali,0ome crag 5408 2.13E-08|B 1.63E-03|B 1.49-05|B all,Doms crag 540(B 2.13E-08|B 2.66E+00(B
all, Dome tail, 34018 1.14E-08{B 6.56E-03,8 3.72E-05(B ali, Doma fail, 34¢(8 1.14E-08!B B.64E+01|B
B-111 all TDS 268|B 5.56E-08 B 5.03E-06 B 2.07E-06|B B-111 all TDS 268(8 5,56E-08(B 2.87E-0218
alf, No dam. 12818 9.51E-08|B 4.41E-08|B 8.36E-08(8 all, No dam. 128|8 9.51£-08|B 85.43E-041B
al, HEFA 5818 3.74E-08(8 5.74E-05(B 2.64E-07/D all, HEPA 5618 3.74£-08)B 4.82E-021B
all,Coma crad 60{8 I 6.94E-08/8 6‘40E-O4IB 1.79E-03|8 all.Dome crag 60 B 6.94E-08(8 1.08E+00(B
all, Comae fail. 2418 4.07E-09|B 1.14€-03|B 3.30E-06|B all, Dome fail. 248 4.07E-09{8 5.84E+01(8B
WIE All Tanks 0|8 0.00E+00|8 0.00E+0C|B 0.00E+00|B WIE All Tanks QB 0.00E+00 (B 0.00E+00|8
I i
S.Weill pumping - OnSite Rad - Consequances Expected S.Weil pumping - OnSite Tox - Consequaences
Tank No. gvents Median freq. Median cons. Risk Tank NG. evenis Median freq. Median cons.
5-102 all TDS 18241« 1.86E-07 |« 1.57E-04 |« 2.65E-05{> S-102 al TDS 1824« 1.66E-07 |« $.13E-01|<
U-111 all T0s 560{< §5.28E-08 /< 8.448-57 < 1.08E-07 < u-111 all TDS 580« 5.28E-08)<« 4.57E-03]«
T-203 al ToS 15441 1.26E-08|< 712E-04}> 6.37E-08|> T-203 all TDS 1544 < 1.28E-08{< 2 .60E+80]>
B-111 all TDS 204 1< 2.55E-08 |« 1,68E-05> 5 37E-08|< B-111 al TDS 204 |« 2 55E-08]< 4.66E-02]>
Waste vol. rad. - OnSite Rad - Consaquencas| Expected Wasle vol. red. - OnSite Tox - Consequences
Tank No. events Median freq. Median cons. Risk Tank No. evenis Madian fraq. Median cons.
5-102 all TDS 856|« 9.50E-08|< 3.18E-05|< 3.43E-06|< S-102 all THS 858 |« 5.50E-08|< 2.78E-01|<
all, No dam. 252|« 1.11E-07 < 7.85E-08(< 9.47E-06(< ak, Na dam. 252|< 1.11E07 = 1.91E-03]<
al, HEFA 132{< 1.49E-07 (< 3. 94E-08|< 8.22E-07 |« al, HEPA 132« 1.49E-07 |« 1.13E-01)<
all,Dome crag 244 |« 1.26E-07 < 1.69E-04|< 5.07E-051> all,Dome crag 244 |« 1.26E-07 [« 592E-01|<
all, Dome fai. 228|<« 5.03E-08|< 2.52E-03|< 1.01E-04|> alt, Dome fail,| 228|«< 5.03E-08|« 2.42E+01|<
U-111 al'TDS 12|« 4.77E-0B|< 3.42E-07 |« 2.52E-08| < u-111 al TOS J2[< 4.77E-08|< 9.54E-04 (<
all, No dam. 2721« 4.63E-08 (< '1.55E-0?|> 4.22E-07 |» all, No dam. 2721< 4.63E-08(< 6.79E-04 >
al, HEPA 24| 4.54E-08 (< 7. 035-06i> 1.37E-07 < all, HEPA 24)< 4.54E-08|< 4.20E02 (<
all,Dome crad 121« 1.29E-07 |« 1.89E-061< 4.72E-09/< | 1} all,Coma crag 121 1.29E-07 |« 6.86E-02|<
all, Dome Iail.l 4|< 9.63E-08|< 2.37E-03(< 3.40E-D6 < | all, Dome fail.| 4ic 9.63E-08|< 1.46E+01 |«
T-2G3 all TOS 640« | 9.97E-08l< |5.095¢ > 2.19E-06|< iT-203 ail THS 640)< 9.97E-09)< 6.11E-01 /<
ail, Ng dam. 178« B.05E-091< 6.24E.07 |» 2.20E-07 |« all, No dam. 176|< 8.05E-09|< 3.02E-03]>
all, HEPA 196|« 1.09E-081< 4.55E-05]> 4.29E-05[> ak,HEPA 196[«< 1.09E-08 |« 3.01E-01]<
all,Dome crag 224 |« 1.21E-08i< 3.52E.04 |« B.02E-07 |« all,Dome crag 24|« 1.21E-08(< 9.51E-01|<
all, Doma fail. 44|« 1‘51E-091< 2.14E-03]< 2.84E-05(< alt, Dome fait, 4d|< 1.51E-09|< 4.76E+00}<
B-111 all TOS &8 < 2.20E-08|< 1.10E-06|> 5.93E-10{< B-111 alt TDS 88|« 2.20E-08|< 2.MEQ2]<
ail, No dam. 48|« 1.07E-08|< 7.59E-08|> 1.89E-10|< all, Ne dam. 48|< 1.07E-08|< 4.81E-04[<
al. HEPA 12|« 7.33E-08|< 1.36E-05|> 1.7BE-08{< all,HEFA 12]< 7 33E-09)< 1.71E-01|>
all,Doma ¢rag 12|« 8,0BE-07 > 5.56E-04 |« J.26E-07{«< all, Doms crag 12)< B.0BE-07 > 7.29E-01)«
all, Dome fail. 16|« 8.27E-08|> 5.76E-0d {« 5.62E-09]< all, Doma fail. 16« 8.27E-08|> 3.03E+00j<
Intnisive ops. All - OnSile Rad - Consequences Expectad Intrusive ops. Al - OnSite Tax - Conseguences
Tank No. events Madian freq. Median cons, Risk Tank No. evants Median freq. Median cons.
8-102 all TDS 2223|> 1.08E-07 |« 2.02E-04 |« 1.34E-05|> 5-102 all TDS 2223 |> 1.08E-07 (< 1.35E+00}«<
U-111 all TRS 736> 4.19E-08|< 1.31E-06|> 4_0BE-07|< u-111 all TDS 736|> 4,19E-0B|< 1.84E-02|>
T-203 all ToS 1708 |> 7.75E-09]< 4.50E-04 > 1.24E-05]> T-203 all T0S 708> 7.75E-09(< 1.38E+00)>
B-111 all TDS 220\« 1.60E-08{< 7.9GE-08|> B8.2BE-08)« B-11 al) TDS 2201< 1.60E-08)< 4.12E-02)>
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Intrusive ops. Non - OnSite Rad - Consequences |Expacted Intrusive cps. Non - OnSite Tox - Consaquencesa
Tank No. avents Madian freq. Medalan cong. Risk Tank No. avents } IMedlan (req. Median cons.
5-102 all YOS 2118|= 2.19E-07|= 2.07E-04|= 1.15E-05(> 3-102 all TDS 2116|= 218E-J7 tm 1.50E+00|=
U-111 all TDS 7i6(= 9.45E-08 = 1.12E-06|= 3.09E-05|= U-111 ail TDS 716(= 9.45E-08|= 5.85E-03|=
T-203 all TDS 16820/= 2.1BE-08> 3.13E-04 = S5.11E-08|= T-202 all TDS 1620 (= 2.1BE-0B|> 1.33E400 =
B-111 all TDS 268 m 5.67E-08|> 5.03E-06 = 2.07E-06|= B-111 all TDS 268 |= 5.67E-08(> 2.87E-02|=
I
Intrusive ops. locat - CnSita Rad - Consequences Expectad ntrusive ops. focal - OnSite Tox - Consaquences
Tank No. avents Median freq. Median cona. Risk Tank Ng. avanis IMedtian fraq. Median cons.
5-102 all TDS 2086 |= 2.36E-07 > 1,83E-04 |« 3.61E-05(> 5-102 all TOS 2088 = 2.35E-07 > 8.86E-01<
U-111 all TDS 768 |> 1.27E-07 > 1.24E-06{> 8.09E-08|« U-111 all TDS 768|> 1.27E-07 | 7.73E-03]>
T-203 alk TS 1668|> 1.8BE-08{< 4.26E-04[> 5 97E-08|> T-203 all TDS 1668 |> 1.88E-08(< 1.91E+00|>
B-111 all TDS 252)« 7.16E-08|> 3.38E-06)< 1.86E-07 [« B-111 all TDS 2521« 7.16e-08|> 3.54E-02 1>
Intrusive ops. Gleb - OnSite Rad - Consequences Expactad Intnugive ops. Glob - Onfite Tox - Consequences
Tank No. avents Median freq. Madian cong, Risk Tank No. avenis Median freg. Median cons.
5-102 all ThS 2228|> 9.06E-0B|< 1,74E-04 < 1.82E-04|> S$-102 al TDS 2228(> 9.05E-08 (< 1.28E+00|<
=111 all TDS 307> 2,492-08 |< 1.28E-08 (> 4 23E-07 |« U-111 all TDS 807 (> 2.49E-08{< 9.23E-53|>
T-203 ali TDS 1672}> 6.2BE-09]« 4.20E-04|> 4.9BE-06]< T-203 all TDS 1672 [> 6.28E-09|< 1.A7E+00|>
B-111 all ToS 268[= 1.4%E-08|< 4.65E-06 [« 4.64E-08{< B-111 all TnS 268 /= 1.49E-08}< 9.22E-02]>
Intrusive ops. Ex-Tank - OnSite Rad - Consequences [Expectad tntrusive ops. Ex-Tank - OnSite Tox - Consaqguences
Tank No. avants Median freq. Medlan cons. Risk Tank No. avenis Madian freq. Median cons.
S§-102 all TBS 2116|= 2.41E-07 > 2.07E-04|= 1.15E-05(> 5-102 all Tos 2116{= 2A1E-Q7 > 1.51E+00{=
U-111 all TDS 716|= 1.01E-D7 [> 1.12E-08|= 3.COE-05|= U-111 all TDS 716{= 1.01E-07 > 5.85E-03|=
T-203 al TDS 1820(|= 2 63E-081> 313E-04(= 5.20E-08|> T-203 all TDS 16820 |= 2.63£-08|> 1.382+00[>
B-111 al TDS 2688|= 5.87E-08|> 5.03E-08|= 2.07E-08!= B-111 all TDS 268 )= 5.67E-081> 2.87E-02|=
ign. Cirl. Se! - In-Tank - On&Site Aad - Consequances Expectad Ign. Gtrl. Set - In-Tank - OnSite Tox - Consequances
Tank No. evenis ﬂ [Medlan freq. Madian cons. Risk Tank Na. avants ] Medlan freq. Median cons,
S-102 ak oS 2116|= 2.88E-07 > 2.07E-04|= 1.376-05]> §-102 all TDS 2116|= 2.86E-07 > 1.55E+00|>
U111 all TbS 718|= 1.61E-07(> 1,12E-06 = 3.52E-05|> U111 al TOS 718|= 1.61E-07 > 7.40E-03|>
T-203 al TDS 16820(= 2.46E-08|> | 3.13E-04|= 6.21E-06|> 7-203 all TDS 1620(= 2.4BE-08 /> 1,38E+00 >
B-111 all ThS 268 |= B.99E-08)> 5.03E-06= 2. 86E-06{> B-111 aill TDS 268|= 6.99E-08|> 3.36E-02]>
Ign. Cid, Set - iEx-Tank - OnSite Rad - Congaquences Expacted Ign. Gin, Set - IVEx-Tank - OnSita Tox - Consequences ;
Tank No. avents Medgian fraq. Madian cons. Risk Tank Nao. avents Median Ireg. Madian cons.
5-102 al TDS 2116]= 24BE-07|> 2.07E-04 [= 1.10E-05|= $-102 all TS 2118[= 1.82E-07]< 1.50E+0D (=
U-111 all T3 716!= 1.81E-07 > 1.12E-06{= 3.52E-05 > U-111 all TDS 716|= 1.61E-07]> 7.40E-03 (>
T-203 al TD§ 1620 = 2.15E-08]> 3.13E-04|= B.17E-06(> T-203 al TDS 1620|= 2.16E-08|> 1.38E+00|>
B-111 alTeS 268[- 5.43E-08|< 5.03E-06(= 2.07E-08|= B-111 all TDS 268 ]|= 5.43E-08|< 2.B7E-02|=
Vent. Rate-red. - OnSite Rad - Conaequences Expacted Vent. Rate-rad. - OnSita Tox - Consequences
Tank No. avanta Median freq. Median cons. Risk [ Tank | No, gvenis Median frag. Median cons.
5102 all TDS 2114)= 3.08E-07 |> 2.07E-04 |= 1.16E-05|> 3-102 all TS 2114|= 3.05E-07 > 1.51E+00|=
U-111 all TDS 728|> 1,15E-07 = 1.15E-06 (> 3.092-05|= U-111 all T0S 728)> 1.15E-07|> B.16E-03|>
T-203 anTos 1700 > A.57E-081> 3.10E-04|= 5.79E-08|> T-203 al TDS 170C|> 3.57E-08(> 1.A42E+00(>
8-111 abl TDS 268(= 7.13E-08|> 5.03E-08 = 2. 07E-08[= B-111 all TDS 268 (= 713E-08|> 3.36E-02|>
Vant. Rate-inc. - OnSile Rad - Consequences Expected Vant. Rale-inc. - OnSite Tox - Consequences
Tank No. avants Madlan freq. Madlan caons, Risk Tank No. avants Madian freq. Madian cons.
S-102 all TDS 1932 /< 1.38E-07 |< 2.32E-04 > 1.10E-05|= 5-102 all TDS 1932 |< 1.38E-07 1< 1.50E+00[=
U-111 all T0S 660i< 7.53E-0B}< 7.93E-07|< 3.09E-05|= U-111 all TDS 660)< 71.53E-08|< 3.98E-03 (<
T-203 all TS 13121< 1.34E-08|< 2.51E-04 |« 2.87E-06|< T-203 all TS 1312}« 1.34E-08{< 1.22E+00|<
B-111 all TS 240|« 5.09E-08l« 3.53E-06|< 2.06E-06|= B-111 al TDS 240)« 5.08E-C8|< 2.20E-02|«
Inerting-5% - OnSite Aad - Consaquences Expectad Inaring-5% - OnSite Tax - Consequencas)
Tank No. avents Median freq. Madian cans. Risk Tank No. avents Median freq. Median cons.
3-102 all TDS 992 |« 9.36E-08( <« 7.09E-05|« 3.09E-08| < 8-102 ail TSS 992(< 9.35E-08|< 4.14E-011<
U-111 al TDS 500|< 7.857E-08|< 3.13E-07 < 2.15E-05]« U-111 ail TDS S00|< 7.57E-08|< 1.16E-03]<
T-203 all TDS 281< 301E-08[> 3.926-03}> 1.17E-08 < T-202 all TDS 28|« 3.01E-08|= 2.10E+01[>
B-111 all TS 32« 3.40E-08|< 1.00E-G8 |« 7.4BE-11{< B-111 all TDS Rl 3.40E-08|< 2.86E-03 |«
f
Inerting-10% - OnSita Rad - Consacuences {Expected Inanting-10% - OnSite Tax - Consequences
Tanik No. avents Madlan freq. Median cons. Rigk Tank No. avents Median fraq. Medlan cons.
S-102 altTes 2156 |> 2.25E-07|> 1.84E-04 1< 1.27E-08 > S5-102 all TDS 2158{> 2.25E-07 > 5.01E-01 |«
U-111 alk7Ds 500 |« 7.57E-08|< 3.13E-07 < 2.15E-05{< | |U-111 all TDS 500}« 7.57E-08(< 1,1BE-03|<
T-203 all TDS 36]< 8.82E-08|« 5.30E-03|» 1.69E-08|< T-203 all TDs 38|« 8,82E-09 (< J.41E+01[>
B-111 all TDS 321« 3.40E-08|< 1.00E-081 < 7.48E-11l< B-111 al TDS R« JADE-08|< 2.86E-03|<
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Tank crack red. - OnSite Aad - Consequences Expacted Tank crack red. - OnSite Tox - Consequences
Tank No. events Median freq. Madian cons, Risk Tank No. events Median freq. Madian cons.
5-102 all TDS 2116|= 2.18€-07 1= 2.14E-04{» 9.97E-06{< S-102 all TbS 2116[= 218E-07 [= 1.70E+00|>
all, No dam. 348|= 1.80E+02|> 1.876-07|= 2.67E-05|= all, No dam. 348 |= 3.48E-07 |= 2.B9E-03}=
all HERA 180|< 7.BOE+02 > 1.03E-06|< 1.56E-06|< al, HEPA 1B0|« 2.01E-07< 6.11E-02[«<
all,Dome crag 780> 8.08E+02)> 2.03E-04{< 1.45E-08|< all, Dome crad 780|> 2.26E-07|= 1.12E+00i<
afl, Doma fail. 50812 1.82E-07 |= 2.84E-03(= 7.580E-05]= all, Dome fail 808 |= 1.82E-07 = 2.56E+01]=
U111 al TDS T16)= 9.45E-08]= 1.17E-06|> 3.09E-05|= U-111 all TDS 716|= 9.45E-08|= S.14E-03(>
all, No dam. 478|= 7.60E-08(= 9.36E-08|= B.85E-08|= all. No dam. 476 |= 7. 60E-08|= 5.92E-G4|=
all HEPA 56< 6.53E-08]< 1.08E-05|> B.74E-07 > ali,HEPA 56|« 6.53E-08|< 4,75E-02|=
all. Dome crag 118|> 1.81E-07|= 1.36E-04 < 7.23E-08{< all,Dome crag 116|> 18IE-07|= 9.86E-01|<
all, Dome fail, 8= 2.96E-07|= 4.20E-03[= 3.87E-03|= all, Doma fail. 68 |= 2.96E-07|= 5.08E+Q1|=
T-202 al Tos 1620{= 212E-08j= 5.81E-04 > 5.24E-08(> T-203 all TDS 1620 |= 2.12E-08|= 2.04E+00(>
all. Na dam. 308{= 3.40E-08|= 1.53E-071= 517E-07|= all, No dam. 308)= 3,40E-08|= 2.30E-03|>
all,REPA 252|« 3.72E-08[> 5.40E-05(> 2.09E-05|< all,HEPA 282« 3.72E-08|> 9.12E-01|>
all,Dome crag 720|> 1.95E-08}< 1.70E-03|> 1.42E-05|< all, lome crad 720)> 1.95E-08|<« 3.73E+0D|>
all, Dome fail. 340|= 1.14E-08{= 8.56E-03|= 3.72E-056|= all, Dome fail. 340 = 1.14E-08|= 8,64E+01 =
B-111 al TDS 288|= 5,56E-08|= 5.03E-06|= 2.00E-06|= B-111 all TDS 268{a 5.56€-08;= 2.298-02{<
all, No dam. 128|= 9.51E-08|= 4 41E-08|= 8.36E-08|x all, No dam. 128 |= 9.51E-08!= §.43E-04|=
alt, HEPA 24|< 3.74E-08|= 5.53E-06|< 3. 1E-Q7]> all, HEPA 24i< 3.74E-08|= 3.48E-02|<
ali,Coma crag 92> 5.56E-08|< 1.98E-04 |« 1.78E-03 = all,Dome crag 921> 5.56E-08|< 4.72E-01 <
all, Dome fail, 24|= 4.07E-09|= 1.14E-03|= 3.30E-06|= all, Doma fail. 24 = 4.07E-09}= 1.54E+01}=
Tank crack in¢. - OnSite Rad - Consaguencas Expected Tank crack inc. - OnSite Tox - Consaquencas
Tank No. avents Madian freq. Madian cons. Risk Tank No. avents Median freq. Madlan cons.
§-102 al TDS 2116 )= 2.18E-07 [= 1.92E-04|< 1.05E-05] < 5-102 al TDS 2118|= 2.18E-07i= 1.38E+00|<
all, No dam. 348|= 34BE07 = 1.57E-07|= 2.67E-C5|= all, No dam. 348|= 3.48E-07|= 2.89E-03[=
ail HEPA 520> 2.2BE-07 |> 1 E-05 > 2.23E-05(< al HEPA 520> 2.2BE-07[> 8.11E-02}<
all,Dome crag 440|< 1.96E-07 |« 1.93E-04 (< 5.95E-06|< ali, Dome crag 445 |« 1.96E-07 < 1.12E+00]<
all, Dome fail. 808|= 1.82E-07 |= 2.84E-03|= 7.B0E-05|= all, Dome fail. 808 |= 1.82E-071= 2.56E+01 1=
U-111 all TS 716|= 9.45E-08 |= 9.27E-07 |« 3.09E-05|= U-11 all TDS 716|= 9.45E-08[= 4.94E-031<
ail, No dam. 476|= 7.60E-081= 9.36E-08|= 6.655-08|= all, No dam. 478|= 7.60E-08|= 5.92E-04{=
all HEPA 112> 1.00E-07 |> 5.61E-08|= 3.06E-07|< alLHEPA 112> 1.00E-07|> 5.931E-D2|>
all,Doms crag 80|< 1.B1EQ7 = A.7BE-05]< 5.618-06|< all, Dome crac BOj« 1.81E-07 1= 5.12E-01{<
all, Domne {ail, 88|= 2.96E-07|= 4.20E-03|= 3.67E-03|= all. Dome fail.| 68)= 2.96E-07= 5.0BE+01]=
T-203 all TDS 1620|= 212E-08|= 1.07E-04 |< 4.55E-06|«< T-203 all TDS 1620|= 2.12E-CBl= 9.34E-01|<
all, No dam. 308|= J.40E-08|= 1.53E-07 |= 5.17E-07|= all, No gam. 308|= 3.40E-08|= 2.30E-03)>
all HEPA 772> 2.48E-08|> 4.83E-05(> 1.86E-05|« all, HEPA 772|> 2.45E-08|> 6.57€-01(<
all,Dome crag 200|< 1.46E-081< 1.77E-031> 6.89E-08|< ali,Dome crag 200|< 1.46E-08{ < 2.70E+001 >
ail, Dome fail, 340|= 1.14E-0B{= 6.56E-03|= 3.72E-05|= all, Darnea fail. 340|= 1.14E-08)= 8.64E+01|=
B-111 all TDS 268 (= 5.56E-08|= 3.57E-06|< 2.07E-06|= 8-i11 al TDS 268|= 5.56E-08 = 2.02E-02 |«
all, No dam. 128|= 9.51E-08|= 4.41E-08|= 8.36E-08|= all, No dam. 128)= 9.51E-08i= 6.43E-04 |=
ail HEPA 78> 3.94E-Cal> 6.04E-08)> 2.04E-07 < al,LHEPA 76> 3,94E-08[> - 3.48E-02(<
all,Dome crag 40/« B.14E-08|> -9.20E-04 > 1.80E-03|= all,Dora crad 40|« 8.14E-08(> 1.78E+00>»
all, Dome fail. 24i= 4.07E-08|= 1.14E-03|= 3.20E-06(= all, Dome fail, 24|= 4.07E-C8l= 1.54E+01 =
Tank coll, red. - OnSite Aad - Consequences Expected Tank coll. rad. - OnSite Tox - Consequences
Tank No. avents Madian ireq. Maedian cons. Risk Tark No. avenls Median freq. Median cons.
5-102 all TDS 2116§[= 2.18E-07|= 5.41E-04 > 3.67E-05(> S-102 all TDS 2116[= 2.1BEL7|= 8.24E+00¢>
all, No dam. 3481« J.48E-07|= 1.67E-07 = 2.87E-05(= all, No dam. 348 |= 3.48E-07|= 2.89E-03)=
al,lHEPA . 520(> 2 07E-07 |= 9.50E-06|= 3.08E-05|= allHEFA 520|> 2.07E-07 = 1.17E-01{=
all,Dome crag 332i< 2.99E-07 |> 2.27E-04 > 2.52E-05(> : all. Pome crac 32|« 2.99E-07 1> 1.36E+00|>
all, Dome fail. 178i< 1.828-07 > 3.49E-03]> 8.46E-04 (> all, Dome fail. 178|< 1.92E-07 |> 3,38E+01|»
U-111 all TDS 718|= 9.45E-08(= 1.31E-061> 3. 11E-06(= U-111 al TDS 718|= 9.45E-08{= 5.85E-03[=
all, No dam. 476|= 7.680E-08 (= 9.36E-08|= 6.65E-08 (= all, No dam. 478 |= ?.60E-Oa[= 8.92E-04 =
all HEPA 80|= 813E-08/= 5.61E-06]= 4.82E-07 |= al HEPA 8b|= 8.13E-08|= 4.75E-02]=
all.Come crag 20}« 1.01E-07 < 818E-04[> 3.46E-08|< all,Dome crag 20|« 1.01E-07 1< 2.88E+00!>
all, Dome fail. 140> 2.92E-07 |« 4.00E-03(< 1.53E-03]< all, Dome fail. 140> 2.32E-G7 |« 2.9ME+D1 ¢
T-203 all TDS 1620|= 2.12E-08|= 1.03E-03|> 1.69E-05 > T-203 all TCS 1820|= 2.12E-08|= 4.358E+60(>
all, No dam. 308 (= 3.40E-08|= 1.53E-07 |= 5.17E-07]= all. No dam. a08|= 3.40E-08|= 2.30E-03(>
al, HEPA 432 |= 2.45E-08|> 4.09E-05|= 2.36E-05|= &l HEPA 432 (= 2.45E-08)> 6.74E-01i=
al, Dome crad BB (< 1.46E-08|< 1.18E-03|< 5.36E-06|< ail,Dome crag Ba|< 1.46E-08|< 1.90E+00|<
all. Dorma faii. 792 |> 1.14E-081= 1.95E-02 (> 9.87E-05(> atl, Dome fail, 792|> 1,14E-08|= 9.98E+01 >
8111 all TDS 268(= 5.56E-08|= 5.03E-08|= 9.26E-07 |« B-111 all TDS 264 |= 5.56E-08|= 2.87E-02!=
all, No dam. 128{= 9.51E-08|= 4.41E-08(= 8.36E-08|= afl, No dam. 128|= 9.81E-08|= B.43E-04|=
al,L HEPA, 56|= 3.74E-08= 574E-06|= 2.84E-07 |= all, HEPA 58|= 3.74E-08|= 8.828-02|=
all,Dome crag 16|< 3.99E-08]< J.70E-04|< 9.76E-05|< all,Dama crag 16|=< 3.99E-08|< 8.985-01[«<
all, Doma faib. 88|> 4.31E-08)> 3.48E-03|> 6.08E-04|> all, Dome fail. GB[> 4.31E-C8|> 1.83E+01 >
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Wasta intrusive equipment - OnSite Rad - Consequances Expected ‘Waste inttusive equipment - OnSits Tox - Consequences
Tank No.events | |Madiantreq. | |Mediancons.] |Risk Tank INo.overia | [Medlantren, | {Median cons
s-162 [an TDS 2123)= | . 2.268-G7]> 2.67E-04]= 1.158-08/> | |S-102 a1iDs | 2129]= 2.26E-07 > 1.48E+00]<
[WiEquip ail 13> 4.47E-03 > 3.316-08]> 3,26E-05[> WIEquip (all 1 13> 447€-03[> | 1.09E01)>
U-111 #T0S 745> 1.38E-07 1> 1.17E-08)> 85804l | fu-tis al TS 745(> 1.34E-07 [ 9.48E.030>
WiEguip (ail ¥ 29> 1.97e-02]> 7.31E-08> 3,00E-02[» WiEquip fail 1 290> 7.31E-05)> 1.82E+01 >
T-203 al TDS 1621)= | 2.14E-08)= 3.13E-0a= 5.296-08)> | [T-209 Jan s 1621]= 2.14E-08 = 1.34E+00=
WIEquip (aii ] 1> 5.038-02> 2.026-03> 2.0360dls WiEquin (af T 1S 5,03E-02(> 1.736+02)>
B-111 al TDS 272> 5.92E-08{> 5.03E-08= ZIEDE)> | B-111 al DS 772[> 5.92E-09]> 3.365-02)>
[WiEquip (i T 4> 1.25E-01> 1.28E-05)> 1.035-05(> Twigquip (a0 1 4)> 12980 |> 3.355+00)>
1
Wasla infrusive equipment - OnSite Aag - Consequences Exgectad J_ Waate intrusive equipment - OnSile Tox - Congequances
Tank —_INo. evanis Median freq. |Madian cons.|  |Riak I Tank [No. events Median freq. Median cons.
5102 atos | oreals 1,65E-08]> 1.565-04lc | ta7e-03l> | [s-102 afTOS | 2786)> 1.85E-06> | 2.79E+00)>
WiEquip (all 1 670> 7.86E-03]> 189E-05> |  sgaE0df> | | WIEquip (24l 1 670)> 7.68E-03 > 1,11E+010>
U-111 all TS 1403]> 497E45)> | 4M1ELE)> | 1 18E0al | juan al DS 1403]> 4.976-08[> sA1EC1>
WIEQuip (all garl> | 9.54E-03l< 1.658-05(< 2.85E-08)< | | WIEquip (ail 1 867/> 5.54E-03]> 7.89E400]<
T-203 al 708 2387> |  e.20E-07 2.09E-04[< 1.01E02/> | [T-203 al TDS 2367)> | 620EG7|> | 2.60E+00[>
WIEquip (all 767)> |  B,89E-00 BS1E-05]« 2.336-021> WIERME (all | 767> a.886-0a]< 1386401 <
8111 ail TS 1038)> |  3.44E-0) 1.46E-05)> 1.15E:03)> | 1B-111 all TPS 1038> 3.44E-03]> 2.228+00)>
WiEquip (ak 1 770l> | sirEwa 2.43E-05(» 2.64E-03]> lWIEquip (2 700> 176-03[< [ 7.296+00)>
!
Waste intrusive equipment - OnSite Rad - Conaequances Expected E Wasta intrusive equipment - OnSite Tax - Consequences [
Tank i No.events |  [Miedian freq. | Madian cons.|  IRisk ) Tank | no. events | IMediantreq ) |Median cons,
15-102 A0S 212al= 2.26E-07|= 207E04l= | 1.14E-05= [ [s-102 ail TOS 2120/= | 226E-07[~ | 1.46E+00]=
WIEquiF fall 13[= 4,47E-03 231E08)< 2.27E-08< WIEquip (all 1 13]= 4.47E-03]m 7.61E-02/<
U111 2 TDS 745[= 1.34E-07 1.17E-D6]= 6.07E-04{< | U111 all TOS 745w 1.34E-07]= 9.486-03]=
WiEqulp (all 1 2= 197602 5.11E-05[< 2.096-02}< | | WIEquip (all 29]= 1.976-20> 1.27E+01 <
l1_‘--203 [al TDS 1621 |m 2,14E-08 3.19E-C4= 5.23E-08l< | T-203 all TOS 1621|= 2.14E-08]= 1.34E+00]=
__ |WiEquip fail 1 1= 5.03E-02 3.42E-03] < 1.43E-04]< WIEQUIp (d! tla 80202l | t2iEwmals
B-111 il TDS 272/= 5.92E-08 5.03E-08(= 2.105-06= | [B-111 all DS 272|= 5.92E-08= 3.36E-02]=
[wiEquip (ail 1 4] 1,295-01 8.84E-08]< | 7.238-08[< WIEquip fail 1 4]= 1.296-01}= 2.366+00]<
1
Wasta intrusive equipment - OnSite Rad - Conseguances . |Expetted Waste intrusive equipment - OnSita Tox - Consequances
Tank No. avents |Median freq. Madclan cona.} | Risk Tank No. man Median freq. Madian cons.
5102 ail TDS 2133]= 2 26507 2.076-04]- t.156-050= | IS102 ali TDS 2129/= 2.06E-07 = 1.46E+000=
. WiEquip (all 13]= 447E03|= | 298E-fAl< | 2.84E-05)< WIEquip {all T 13]= 4.47E-03|= 8.82E-02/<
U-111 all TDg 745(= | 1.34E-07, 1.17E-06/= 7.61E-0d(< | U112 i TS 745)= 3. 34E07 )= 5.48E-03)=
L WVEquip (alt T 200= | 197e-02 5.11E-05]< 2.652-02}< WIEip {al 1 20|= 1.97€-02> 1.61E+01]<
T-203 all TDS 1621]= |  2.14E-08 3.13E-04]= 5.32E-06)= | [T-203 a1 TOS 1621]= 214E-08[= 1.34E 0=
| WIEqGuip {ai 1 1= | so03e02]= 2.37E-03(» 2.38E-04)> WIEquip (a1 1la [ 2.0VE+03{>
B111 al TS 272]= §.926-08= 5,03E06]= 2 11E-08[« | [B-111 all ToS 272[w 5.92E-08= 3.386-02 =
WIEquip (all 4] 1,29E-01 1.12E-05/< 5.15E-06]< WIEquip (all 1 4l= 1.296-0t = 2.9BE+00 <
. T T H
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Percent of Total Events Modeled

25.00
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Minerting winitrogen 5% residual oxygen
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20.00 4————— OWaste velume reduced 20% (liquids only) ——

W Ventilation flow rate reduce
EdVentilation flow rate increase
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15.00 f—————  activities - increase S e
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activities - increase
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GRE Behavior by Tank

Figure 1. DST: Percent Increase in Total GRE Deflagrations and Detonations due to Parameter Modifications.
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Percent of Total Events Modeled

50.00
asoo |- . EBenchmark
M Saltwell pumping status
40.0¢ — [Waste volume reduced 30% R
ONumber of intrusive operations - all waste disturbing activities - increase
35.00 {- [ WNumber of intrusive operations - noen waste disturbing activities - increase
ElNumber of infrusive operations - locally waste disturbing activities - increase
000 +— —_ ENumber of intrusive operations - globally waste disturbing activities - increase - B
EINumber of infrusive operations - Ex-tank activities - increase
25.00 - Mignition control set In-Tank to past practices —-
Algnition control set - In/Ex-Tank past practices/centrol strategy 1
2000 +— — — Bventilation flow rate reduce _ : -
W Ventilation flow rate increase
15.00 Minerting w/nitrogen 5% residual oxygen ——
Minerting winitrogen 10% residual oxygen
10.00
i
m
i
i
5.00 i
H
H
i
.00 :
5-102: all S5-102: 5-102: U-111: all U-111: -111: B-111: all B-111: B-111: T-203: ail T-203: T-203:
burns deflagrations  detonations burns deflagrations  detonations burns deflagrations  detonaticns burns deflagrations  detonations

GRE Behavior by tank

Figure 2. SST: Percent Increase in Total GRE Deflagrations and Detonations due to Parameter Modifications.
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Parameter Mocified

Figure 3. DST: Change in Accident Frequency due to Parameter Modification,
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Sieverts/accident
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Acxident consequences - Median
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Parameter Modified

Figure 5. DST: Change in Accident Consequences due to Parameter Modification.
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Figure 6. SST: Change in Accident Consequences due to Parameter Modification.
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Figure 7. DST: Change in Expected Risk due to Parameter Modification.
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Figure 8. SST: Change in Expected Risk due to Parameter Modification.
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Waste Intrusive Equipment
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18000.00

16000.00 {-

14000.00

12000.00 |

Percent increase

8000.00 -

6000.00 |

4000.00 |
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OAN-107: detonations i o ) o
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ES3Y-101: all burns -— e —— —— ——
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~__85Y-101: detonations

0.00

WIE-increased to 5 operations/year  WIE-Igniton control to no purge (5 WIE equipment diameter increased  WIE equipment length increased
operations/year)

Parameter Modified

Figure 9. DST: Percent Increase in GRE Behavior due to Operations and Engjneering Changes in Waste Intrusive Equipment Parameters.
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Waste Intrusive Equipment
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6000.00 +— — e — | o

8000.00 4 ——
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4000.00 4— o ~—— -—— — BT-203: all burns e —
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' 2000.00 . : . - e —
0.00 L ———s —
WIE-increased to 5 WIE-Igniton control to no  \WIE equipment diameter WIE equipment length
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Figure 10. SST: Percent Increase in GRE Behavior due to Operations and Engineering Changes in Waste Intrusive Equipment Parameters.
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GRE Behavior by Tank

Figure 11. DST: Changes in GRE Behavior due to Changes in Waste Characteristics
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