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BF2_QB0600_ES40 TEST7_VO016 RUN.LOG .ocouroeoveerrrcearsreemmremmsriressessssssssssssssansss 329
BF2 _QB0600_ES40_TEST7_VO17_RUN.LOG .....cconicicnnieenecenne s csisissrerensasssns 329
BE2_QB0600_ES40_TEST7_VO18 RUN.LOG ....cooreeroreereesaenrreesesssssssesaessssssessssesssssnees 330
BF2_QB0600_ES40 TEST7 V019 RUN.LOG oo veooeeemsreeesseesirtrsessessecssmsseessesessesssasesens 330
BF2_QB0600_ES40_ TEST7_ V020 RUN.LOG .....cesveerremsriiesssesrssesesssnsssssesssesssarsensases 331
BF2_QB0600_ES45_TEST7 V001 RUN.LOG .....ccotiiimteircrenctnnceenssinnesinsissetenerans 331
BF2_QB0600_ES45 TEST7 V002 RUN.LOG w...oovmromrteimerescenesereeriessssiesnssessssssssssssssanses 331
BF2_QBO0600_ES45_TEST7_VO003_RUN.LOG .....rrvvrvemmrrercesmnmeesessssrssecssssseesssssssssssecsemss 332
BF2_QB0600_ES45 _TEST7 V004 RUN.LOG ....ccooiiooemireerreicerscemsieermsseressnsssnssaasnacies 332
BF2_QB0600 ES45_TEST7_V005 RUN.LOG .....ccooviveiiiimrecnniiccnisenssseessssnssserssaenes 332
BF2_QBO0600_ES45_TEST7_VO006_RUN.LOG .......ocoovmrrremsrreeremeemessssreesessons ereeeeeeneene 333
BF2_QB0600_ES45 TEST7_ V007 RUNLOG .ccocoeuieeerirrcceraricerarsesee e ebies s enesssbencans 333
BF2_QB0600_ES45 TEST7 V008 RUN.LOG .....ccocvveernirennne SRR - 333
BF2_QB0600_ES45 TEST7 V009 RUN.LOG ....................................... 334
BF2_QB0600_ES45 TEST7 VO10 RUN.LOG ....ooromvermrrenseeeressssressessossesssssssssessssesssaneess 334

BF2_QB0600_ES45_TEST7_VOI1_RUN.LOG ..ooeeerrorieoooeess s ceererener e eeeneseeenrsssssessersseassoses 335
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BF2_QB0600_ES45_TEST7 V012 RUN.LOG ....c.ccooiimterremstiiccre et minsnsas 335
BF2_QB0600_ES45 TEST7_VO13_RUN.LOG ..coorrecveurrecermrvcormsesremreeesmsssesemsoesssssestessessenss 335
BF2_QB0600_ES45 TEST7 V014 RUN.LOG ..ov.ooeoreceececcrnreneeseessesssessomssssssesnsessnens 336
BF2_QB0600_ES45 TEST7 V015 RUN.LOG w...oovoveeemceeesereeeovsssssseeeseossmsaseessserssessasens 336
BF2_QB0600_ES45_TEST7 V016 RUN.LOG ......cooeenreenennecnreeeensseeecnsnsissiensiens 336
BF2_QB0600_ES45 TEST7_VO17_RUN.LOG ....omrrreersreemreceemseseemraseesseeremsessssseensseesenss 137
BF2_QB0600_ES45 TEST7_VOI8 RUN.LOG ..o reieeseoseesssssssssssorssssenierereesssssssseess 337
BF2_QB0600_ES45 TEST7 V019 RUN.LOG ....oorveereereremseseeeeressssseemssasesssesssssoeeres 337
BF2 QBO600_ESAS TEST7 V020 RUN.LOG .....ccoervcorvceessreereoreesssseesenemeess s sesessessons 338
BF2_QB0600_ES47 TEST7_VO00! RUN.LOG ....crcorrrrrrieererecessroesseosessesssssssoseseesssssisseons 338
BF2_QBO0600_ES47_TEST7_V002 RUN.LOG ....cccoiiemreceirecmriccmeienmesiesmsecersesssiensens 339
BF2_QB0600_ES47 TEST7_V003_RUN.LOG ........occossmesmmmriecrmessmssssssseassossonssssssesssarnns 339
BF2_QBO600_ES47 TEST7 V004 RUN.LOG ..o..ccoooeomrreeisrereemssssssseememssssamsssessssissasessons 139
BF2_QB0600_ES47 TEST7_V005_RUN.LOG .........oosresscmeroeoerrsiessesenssvssssissseersssssssensenes 340
BF2_QBO600_ES47 TEST7_VO006_RUN.LOG ....oovcovoeesesreeressoeeesssmssesesssasssessssesssseessesoons 340
BF2_QB0600_ES47 TEST7_VO007_RUN.LOG ....ouveoomvoooameeireeeeoesessicerereasssssesssecsssssnssns 340
BF2_QB0600_ES47_TEST7 _VO08_RUN.LOG ..o sissennianes 341
BF2_QB0600_ES47 TEST7 V009 RUN.LOG .....ossioirverreemmseecrrssremsscsssssssrersmmssesssesssanes 341
BF2_QB0600_ES47 TEST7 V010 RUN.LOG co...eormrrceeereeeomseseeeseeseersesserecesssscessaessermeeons 341
BEF2_QB0600_ES47_TEST7 V01! _RUN.LOG ....cccoorictierirnisiic e smsasssis s rmminasssses 342
BF2_QB0600_ES47_TEST7 _VO012_RUN.LOG ... eseeesasstissenes 342
BF2_QB0600_ES47 TEST7 VOI3_ RUN.LOG ...oooeoiveeeeeoseceeeceeooseeseseesseseemssssssessssssens 343
BF2_QB0600_ES47 TEST7_VOI4 RUNLOG ......cooovceovieenseereeesrssmssoeesessssssesesseasssssn 343
BF2_QBO0600_ES47_TEST7_VO15_RUN.LOG ...ccoorrrvvrvsmseeerremssmnstsessessrsssssssesssnesssisssenee 343
BF2_QB0600_ES47 TEST7 V016 RUN.LOG ......oooocommroremmsssemsicessssssssseasserssesssssnresseres 344
BF2_QRB0600_ES47 TEST7 V017 RUN.LOG c..oorevomecvirenssreeeemeesssseesssssesssssnesssessnees 344
BF2_QB0600_ES47 TEST7 V018 RUN.LOG c.r..oooveeorireceoreseosseeesomseemmssesseseesesesmssseenns 344
BF2_QB0600_ES47 TESTT_VO19 RUN.LOG ....orierrreeerreeevsseseessesssssmesossssmssseesssssanne e 345
BF2_QB0600_ES47 TEST7 V020 RUN.LOG .....ovvveeeierreesssseseemresssesseessmessmsssssssenrssessons 345

A.7.2 Test Case 7: Input Files, BF2_QB0600_TEST7_Vnnn.INP (where nnn = 1 to 20)345

BF2_QBO600_TEST7 _VOOLINP .........ocriroeereveoreeereeroeeerssseseeseemessecsemseessesesssseeasesmesssseeense 345
BF2_QBO0600_TEST7_VO02.INP .....ccooiieieniiieniecremerscesnens s sseescsess e stnas e sasasssssseasneass 368

BF2_QBOG00_TEST7_VOO03.INP ...covv.ooooecooveeeeesseresscorssssseesssccomeesssssesssseenssessesssessiomesin 390
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BF2_QBO600_TEST7_VOOAINP .........ooomsrivevrreenssssisssessssssssnreesssssanresensssssenssssssssserssssassas 413
BF2_QBO600_TEST7_VO0S5.INP .....vooiroeseeemseeseeeecosesseeessessssassessssssssesesessnsssssessssasssssans 436
BF2_QBO600_TEST7 _VOO6.INP.........ooooooeeoreoiesteseemesesisieeeeosssvassssasssssesssssseasssesassessasessns 458
BF2_QBO600 TEST7 _VOOT.INP ...ooovuceorceereeeesssiseesssemessosssasssssasssssssassssassemseesssssimsanss 481
BEF2_QBO600_TEST7_VOOB.INP .......cocimriciririeeeesinsvcsntsesiseeces s isasstsrasssssesanens 503
BF2_QBO600 TEST7 _VO09.INP .....oo.eeooeeeereesmassseeemsssesssssessbssasssnnssnsssssaessseesstassosssnes 526
BF2_QBOG600 TEST7 VOLOINP ....oooovreer e ceeeeeeeeceeens e snsseesesssesesssaasssssessessanessssssssstonsssans 548
BF2_QBO600 TEST7 _VOLLINP ....ooorvooerer oo oeeeereseeeeeeesesssesseseeesreeeseoeasneens ceereeeenmrn s 571
BF2_QBO0600 TEST7 VOI2INP ._..coovmreomeierereeeeesesereesesessemeessssseensesesssssessesesssaseenanes 593
BF2_QBO600 TEST7 VOIZINP ....o.ovoeoorrorreeeesssrreessmessseressomseesssessemssnsssesseesssasemmsanessann 618
BF2_QBO0600 TEST7 VOLAINP ...o..ooeoeeereeecoreeesseeesssseenseseesseassssresssmsssesssseosossassenassseans 640
BF2_QBO600_TEST7_VOI5.INP .. oottt censsbssne s n s s 663
BF2 QBO600 TEST7 VOLE.INP ........oivovecieeecorseeesecvessisecseesssmsesessessssssssssssasesssssssssssane 685
BF2_QBO600_TEST7 VOI7INP ......oooioooseeemeeeeeieeemeeestsesseeseeetisssemsesstssssessssssssssessssas 708
BF2_QBO600_TEST7 VOIS.INP ......oooeomoeeeteeerreeesssssssossessssssnssesmessessesmssssssssesmeessssssesssns 730
BF2_QBO600_TEST7 VOIQ.INP .......ooemmrrmreciiremssmimsssesssrmeeessssesssmiasesssssorssssssssnessssssssons 753
BF2_QBO600_TEST7 VO20.INP ...c..occcrriiireeeerccenreenrressaareesrsesssasracssaesssasesssssssnesssians 775
A.7.3 Test Case 7. Input Difference Files, BF2_QB0600_ES47 TEST7_Vnnn_INP.DIF
(Where NI =1 10 20)...ciriiieii et s et e a et st 798
BF2_QB0600 ES47 TEST7 VOOL INP.DIF .......ooeoeormoeoosuereeeeeeeetaeseemsosesssssseessesssssesssssans 798
BF2_QB0600_ES47_TEST7_VO002 INP.DIF ...ooo.u.ovoreerreeemnsriosiensssssssssssnesssssnesssssnserssass 801
BF2_QBO0600_ES47 TEST7 V003 INP.IDIF .....covvvrvoereeseereeeeesesesseesosesieneesssemsssaeeseensarens 804
BF2_QB0600_ES47 TEST7 V004 INP.DIF ......o.coovreommreecisssressessssssssessssessssssssesssssarasesees 807
BF2_QB0600 ES47_TEST7 V005 INP.DIF ......oooomourroreeomessemsrsessssssseseosssssesssssessssenss 810
BF2_QB0600_ES47 TEST7 V006 _INP.DIF .......coovreeercenmsimeessssssssoncessrsessssmsesssssesecssnns 813
BF2_QB0600_ES47_TEST7_VO07 INP.DIF ...oouunovveirrreeiessessessesssssessssmsssssseessssssseessons 816
BF2_QBO0600_ES47 TEST7 V008 INP.DIF......cooorrmrveisreeesesieeinsreeessrssnssssseessaseerssnssesenees 819
BF2_QBO0600_ES47 TEST7_ V009 INP.DIF ..oo..coooieerceesesesceememeasessnasomsssssresssastsssssasenss 822
BF2_QB0600_ES47 TEST7_VO10 INP.DIF ....oov.mivoeeieeeecemeseerseecssessessssssssssssssssensens 825
BF2_QB0600_ES47_TEST7 V011 INP.DIF.......oosreeooiereomrereesssiesmssiessssressonsssnsersssnsessesns 828
BF2_QB0600_ES47 TESTT VO12 INP.DIF .....ooovvoeeesmerisreeeceseeesereesss s ssssnsssssesens 831
BF2_QBO0600_ES47_TEST7_VO13_INP.DIF ..ooveveoersrmcemmracrrssremserseesaessssssessesssnsesssnns 834

BF2_QBO600_ES47_TEST7 V014 INP.DIF ........ooomrmmvosrurmmssrmscssmmanissssssrresssomssrsesssssereessns 837
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BF2_QB0600_ES47 TEST7 V015 INPDIF coooooiiioooviieeieeeeoosesevssssesseensssssensssssessssasane 341
BF2_QBO600_ES47 TEST7 V016 INP.DIF .......cooriivveeiecemrseesseerereesssssisssssenastssssssssces 844
BF2_QB0600 ES47 TESTT VO17 INP.DIF .oovoevveeeeroceerseeeessseessvesessseeesesssssssssseeseersen 847
BE2_QBO600_ES47 TEST7 _VOI8 INP.DIF c.oooveroocvorseeeveoceerescssissceesessssonessssmmnsesssenss 850
BF2 QBO600_ES47_TEST7_VO19 INPDIF ........coosorivoeomrreonsrossresnesssssssssesensnssssrsseesssane 853
BE2_QBO0600_ES47 TEST7 V020 INP.DIF ...ooroveorecrreesroereeeeeseeeersesesseseeoeesesssssseemeeren 856
A.7.4 Test Case 7: Output Difference File,

BF2_QB0600_ES47 TEST7 Vnnn OUT.DIF (where nnn = 1 to 20)............... 859
BE2_QB0600 ES47 TEST7 VO01 OUT.DIF .ooovreoeeoeeeerrsseeeseereeesssessssseeeesesmsssessseseemron 859
BF2_QB0600_ES47 TEST7 V002 OUT.DIF............ et 870
BF2_QBO0600_ES47 TEST7_VO003_OUTDIF ...cooommrreeomereeerresescsemsssssssssoesessessssseseensen 880
BF2_QB0600_ES47 TEST7_ V004 OUT.DIF ......erirceereeeeetresseiescrossieensseeesnssessesnseaessenns 890
BE2_QB0600 _ES47 TEST7 V005 _OUT.DIF ....oovoroeoeeeemesseeesso oo eeesnesseessesesssssoneesesemno 901
BF2_QB0600_ES47_TEST7 V006 OUT.DIF cooovooeoooeeeesireeevsecmssssaessseeersssessessensssssssannsnans 913
BF2 QBO600_ES47 TEST7 V00T _OUT.DIF -....ocvvvvoreoesosissessssssssoeesssssssssssssssessasseessnnss 924
BF2_QBO0600_ES47 TEST7 V008 OUT.DIF w.oeceorereverreeeerressosmreermesseesssesensseeesseesseessonns 935
BF2_QB0600_ES47 TEST7 V009 OUT.DIF ..ot neinsenseesesaeniens 946
BF2_QB0600_ES47_TEST7_VO10_OUT.DIF .......cossssrormreoeerisssnesrescosssssssssseesssesssssssssesssenes 969
BF2_QB0600_ES47 TEST7 VOLL_OQUT.DIF «...oeoroeeeeeeeesreeseeveesreseemesseeessrsossesseeessemeones 979
BF2_QBO600_ES47 TEST7 V012 OUT.DIF eeeeoreeerrresseeeseeersreeesesecerssessesmsesearesseessssons 991
BF2_QB0600 ES47 TEST7 V013 OUT.DIF wu.ocoomurreereresneeeriemsseeeenssesssssssssseeesssss 1003
BF2_QBO0600_ES47 TEST7 V014 OUT.DIF .......ooooorceemrsoremsroassesrsoemssssssssssessensssssssssssnas 1014
BF2_QB0600_ES47 TEST7 V015 OUT.DIF .....ooveerorvieerreseeseeemmsessssasseosssesssessesasnness 1026
BF2_QB0600 ES47 TEST7 V016 OUT.DIF .couvvooreererereesreceesnreeemsesenessesesssssessomesseeses 1038
BF2_QB0600_ES47 TEST7_VO17_OUT.DIF «..ceooeotreeeercesessieesesseesssssssassesesssssssssnnns 1049
BF2 _QBO600_ES47 TEST7_VO18 OUT.DIF ... eoioeeoeeernsreeremeseerecaseeeesoeseessssssanes 1060
BF2_QB0600_ES47 TEST7 V019 OUT.DIF ..o.ooeerrorreeemesreeosrreeeesemsasessssesessserensesssenss 1070
BF2_QB0600_ES47 TEST7 V020 OUT.DIF .......coomrvooeeeveeerisssisssenessssssssssassssnsssssssssssns 1082

A.7.5 Test Case 7: Output Difference Files,
BF2_QB0600_ES40_TEST7_Vnnn OUT.DIF and

BF2 QBO600_ES45 TEST7 Vnnn OUT.DIF (where nnn = 1 to 20)............. 1093
BF2_QBO600_ES40 TEST7_VO01_OUT.DIF w.ovvveeeerersreeeressessensesesssecssssssssesssesssnsssees 1093
BF2_QB0600_ES40_TEST7 V002 OUT.DIF coooovooooecieireeeoeoonsesseeeseeeorisssens s ecsssanss 1098

BF2_QB0600_ES40_TEST7 V003 OUT.DIF ........oomriioerrroremsssoossesssrsssseseesseessssssssssossnes 1103
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BF2_QB0600_ES40_TEST7 V004 OUT.DIF «.....ccoorrerervvceesrsevemssrsrsereeosssseseessnsosssesssnnse 1107
BF2_QB0600_ES40_TEST7 V005 OUT.DIF ........cooirereerrereerreesmseseesmmeemessssresseseessmeesnn 1112
BF2_QB0600_ES40_TEST7 V006 OUT.DIF ....ooreroecerreemeeseceserecoriasesnessssssssrmsssnseseoees 1118
BF2_QBO0600_ES40_TEST7 V007 OUT.DIF ......ooooveeorecersreosersissresseessseemmssssseseessesssonas 1124
BF2_QB0600_ES40_TEST7 V008 OUT.DIF ....oovvooereereereseeeoreemmeseesseemeessesseereeeesssrsesee 1128
BF2_QBO0600_ES40_TEST7 V009 OUT.DIF .......ooerroeeeoteeeeesceeeveenmseossesssesemsissasss e 1134
BF2_QB0600_ES40 TEST7 V010 OUT.DIF ....coomoenrreeeereeeemseeeessecrmsessssssseeeneaessesessones 1150
BF2_QB0600_ES40 TEST7 VOI1 OUT.DIF ...ooootrooireeormeeesseseeeesecemsesensssecesmeanseseeenes 1155
BF2_QB0600_ES40 TEST7 V012 OUT.DIF ......ocooorieeeereeeerrecenmsassenseeesssessesssssssmsresni 1161
BF2_QBO600_ES40_TEST7 VOI3_OUT.DIF ...oooveoreoereeoreeevesressensssesmseesseressssssssssanssan 1167
BF2_QB0600_ES40_TEST7 V014 OUT.DIF ..ooovrrereoreessseeseeseeessesessesressereemssssseene 1172
BF2_QB0600_ES40_TEST7 V0I5 OUT.DIF .oooooooroeooreeeonreeesenseeeroeaeesssseessvessrseseesssreees 1178
BF2_QB0600_ES40_TEST7 V016 OUT.DIF ...o.oorreeomereeeeorecersreesseseessereseessssessssesessmsesee 1185
BF2_QB0600_ES40 TEST7 V017 OUT.DIF .oooooeoomeroeieereeeseesmeseesseesssessenssseesssssses e 1190
BF2_QBO0600_ES40 TEST7 VOI8 OUT.DIF coovvoeocreeeereceoseesoeseessreesesssoessecssosseesieee 1195
BF2_QBO0600_ES40_TEST7 V019 OUT.DIF ....ccosroororereeessessieeesssessseesessssssssasassssessees 1199
BF2_QB0600_ES40_TEST7 V020 OQUT.DIF ....oooooeeerreeereceremeemessseeemsseessssesssssecesreas 1205
BF2_QBO0600_ES45 TEST7 V001 OUT.DIF ..o..oooreeeroeceoeseesseeessssesssessoessecssoressasesioee 1210
BF2_QBO0600_ES45 TEST7 V002 OUT.DIF ....ceroeoomnreoerecomeessseessssensrsanssrssesssssansssesos 1216
BF2_QBO600 ES45 TEST7 V003 OUT.DIF ..oov. oo eeeveeeeseesseseeeeasernessasaessenee 1220
BF2_QB0600_ES45 TEST7 V004 QUT.DIF w...ocovoeeerrrrereorecermrosessseeeermseensssssomsseeemeseress 1224
BF2_QBO0600_ES45 TEST7 V005 OUT.DIF ...cooreereeermeeonseseesrmssesresseeesesssssesssassoeone 1229
BF2_QBO0600_ES45 TEST7 V006 OUT.DIF ......coiioeecoveeeorreeecersesermseesnsssosssssssasnssssnsrenes 1235
BF2_QBO0600_ES45_TEST7_ V007 OUT.DIF .....ooooiirrreemeseessorsseesseemmsssneresssesssssesasennes 1241
BF2_QB0G00_ES45 TEST7 V008 OUT.DIF .....cooveuoeeeeesesreeoeseemssossesssseennsesssreeemsinsessons 1246
BF2_QBO0600_ES45 TEST7 V009 OUT.DIF ..ov.ooeeee oo seseerreoesssseessrsssaessseserene 1251
BF2_QB0600_ES45 TEST7_VOL0_OUT.DIF .....oormeeeioeeeeeccerreseesssseereesmessesssssssssnssrenes 1268
BF2_QBO0600_ES45 TEST7 VOI1 OQUT.DIF ...oooeersree oo oeesseeeemsisssoeseeesssenmsssasenes 1272
BF2_QB0600 _ES45 TEST7 VOI2 OUT.DIF coooovoomoeeemseeeeevveoereeessssseeresessssseosesssesressone 1278
BF2_QB0600_ES45 TEST7_VO013_OUT.DIF ...oooovooeeoeemreeceeriesseeneeeemcesmesssessssesassssones 1284
BF2_QBO0600_ES45 TEST7_VOI4 OUT.DIF w....ooeesreoomeeeeemeoressseeomresessossaeesseenmssssasneees 1289
BF2_QBO0600_ES45 TEST7 VOIS OUT.DIF cooeoeomceieooereeoessseeeseveeessreseeseseessmsesssoessessenees 1296

BF2_QBO0600_ES45_TEST7_VO16_OUT.DIF ..ooooreororeeermeeeseseeeeeveeamreeemsecremmasesssessennn 1302
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BF2_QB0600_ES45_TEST7_VO17_OUT.DIF ...oororvvoeeosrrresoossaiereessesssmssssssossseesssseneres 1307
BF2_QB0600_ES45 TEST7_VO18_OUT.DIF w..veeeoeevreeemreeesesseerereseeemeseeemesesssessoesesns 1312
BF2_QB0600_ES45 TEST7 VO19 OUT.DIF ..o oeoeeeceeeoveeeomecresssiesecosssessssecsmreessnsanns 1316
BF2_QB0600_ES45 TEST7 V020 OUT.DIF ...ccouvrorooonerreeeeereesossonsssssenescessesssssssssssnnns 1323

A8 Test CaSE 8 FLIES ..ottt e st st s 1329
A.8.1 Test Case 8: Excerpt from .LOG FileS....ccoovviiimnenincniccicnnccecsse s 1329
BF2_QB0600_ES40 TEST8 RUN.LOG ..ottt nes s s sace s 1329
BF2_QBO0600_ES45 TEST8 RUN.LOG .....ocoovorroeerreconssessssseessesesesssessressasessssssessssssane 1329
BF2_QBO600_ES47 TEST8_ RUN.LOG ......oosreeoorreosriecenrsreeesseenersreenns e 1329

A.8.2 Test Case 8: Tnput File, BF2_QB0600_TEST8.INP ......coiviviiicinien 1330

A.8.3 Test Case 8: Output Difference File, BF2_QB0600 _ES47 TEST8 OUT.DIF .1332
A.8.4 Test Case 8: Qutput Difference Files, BF2 QB0600_ES40_TEST& OGUT.DIF and

BF2_QBO0600_ES45 TESTS QUT.DIF .....ccoooiiiiirieeecrtiiescentens e 1341
BF2_QB0600_ES40_TEST8_OUT.DIF ........ccoorrrieeseooeresssesscsseeesssesnsesansessssseesseessssseness 1341
BEF2_QBO600 _ES45 TEST8 OUT.DIF ....ovvuiveroncevieeessessssoseesssecesssssnsssassessenessasssessneses 1345

ADTESE CASE T FIlES ..ueviiiiceeienire et st ea e st e e e s s e end 1350
A.9.1 Test Case 9: Excerpt from .LOG Files......cocooimeriniiincciiiceiienccccenscansnnens 1350
BF2_QB0600_ES40_ TEST9 HETER RUN.LOG .oooovooovreecrveecrmraeascssmseereeessesssssonensessons 1350
BF2_QBO0600_ES45_TEST9 HETER RUN.LOG ....ocoooirimrereerreeecssaessseesareassess s ssssnsas 1350
BF2_QB0600_ES47_TEST9 HETER RUN.LOG ..........oocmmrsemmrmseessssmemsmsssmsssssmssmssssmssssssns 1350
BF2_QB0600_ES40_TEST9 HOMOG RUN.LOG ......commrioervrveeresieseersssesssssessesssssessenn 1351
BF2_QB0600_ES45 TEST9_HOMOG_RUN.LOG ..con..reerrmerseieemsomssassssn e ssessoeeenss 1351
BF2_QBO600_ES47 TEST9 HOMOG RUN.LOG ....oerroevoreeeeersosemmseseemmesssmsaseessoesmmsiso 1351

A 9.2 Test Case 9: Input Files, BF2_QB0600 TEST9 HETER.INP and

BF2 _QB0600_TESTS HOMOG.INP ......ccoriiiii e 1352
BF2_QBO0600_TESTY HETER.INP .........o.ocomesreooeoceonsisseesoseessssosssessessssesssisasonssssecsssasessn 1352
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1.0 INTRODUCTION & SUMMARY

The purpose of this document is to summarize the results of the testing activities prescribed in
the WIPP PA Requirements Document & Verification and Validation Plan for BRAGFLO
Version 6.0 (Nermer, 2007) and to provide evaluations based on those results. These tests showed
that BRAGFLO 6.0 satisfies the requirements of the RD/VVP for each of the fourteen test cases
and that BRAGFLO 6.0 should be approved for use in Waste Isolation Pilot Project (WIPP)
Performance Assessment (PA) analyses. This Validation Document is in accordance with the
Nuclear Waste Management Procedure NP 19-1 (Chavez, 2006).

Sandia National Laboratories used regression testing to determine whether BRAGFLO 6.0
satisfies the acceptance criteria of the RD/VVP for Test Cases #1-13, Test Case #14 is validated
in this analysis by evaluating BRAGFLO results with respect to the acceptance criteria specified
in the RD/VVP, since it is a new test case for the new requirements in BRAGFLO 6.0.

Regression analyses are accomplished in this validation work by comparing results from
BRAGFLO 6.0 to the corresponding results from BRAGFLO 5.0. BRAGFLO 5.0 has been
validated on the ES40, ES45 and ES47 with OpenVMS 8.2 (Nemer, 2006). The VMS
Difference command is used to compare ASCII output files from BRAGLO 6.0 with the
corresponding output files from BRAGFLO 5.0.

Many differences between the two sets of output involved dates and times, file and directory
names, platform names, code version and date, and execution statistics; these differences are
acceptable. The restatement of new input information in BRAGFLO 6.0 output constitutes
another body of acceptable differences. Information that is now included in input files to
BRAGFLO for the new models has been added to improve documentation of BRAGFLO
analyses, as well as aid in the validation.

1.1 Software Identifier

Code Name: BRAGFLO
WIPP Prefix: BF2

Version: 6.0

Revised: February 12, 2007

The previous versions of BRAGFLO are Version 5.0, dated 3/19/2003, Version 4.10, dated
5/8/97, Version 4,01, dated 5/30/96, and Version 4.00, dated 2/11/96.

The previous versions of the Validation Document (VD) are Version 5.02 (Stein and Zelinski,
2004b), dated 8/27/2004, Version 1.20 (Schreiber, 1997b), dated 5/12/97, Version 1.10 (Morin,
1896), dated 6/05/96, and Version 1.00 (Schreiber, 1996), dated 3/06/96.
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1.2 Points of Contact

Code Sponsor: Martin Nemer, Sandia National Laboratories, (505) 234-0005
Code Consultant: Daniel Clayton, Sandia National Laboratories, (505) 234-0013
Tester: Jennifer Long, Sandia National Laboratories, (505) 234-0106

1.3 Description of BRAGFLO 6.0

BRAGFLO is a program used to study two-phase (brine and gas), three-dimensional isothermal
flow in porous media. It is used for assessing the performance of the WIPP, particularly the flow
behavior in the immediate vicinity of the repository. The physical model is described by material
balance equations for brine and gas, Darcy’s law, and two phase fluid properties. The numerical
model includes a cell-centered finite difference discretization, Newton solution of the nonlinear
constitutive equations, and linear equation solvers necessary for the Newton iteration. Various
submodels specific to WIPP include a pressure-induced fracture treatment, creep closure of the
repository, and gas generation resulting from corrosion and biodegradation of waste components.

The primary purpose for revision of BRAGFLO version 5.0 to 6.0 is to incorporate Fe and MgQO
chemistry into the model. The additional chemistry is added to improve the water balance
equations. Furthermore, several other models are included into BRAGFLO 6.0 to allow more
flexibility.

2.0 TESTING ENVIRONMENT
BRAGFLO, Version 6.0, is tested in the following environment:
Hardware Platform: Compaq ES40, ES45 and ES47

Operating System:  OpenVMS Version 8.2
CMS Library: LIBBF

3.0 TEST TOOLS

TABLE 3.1 Software Tools Used for Testing.
NAME OF TOOL FUNCTIONALITY

Builds call tree for subroutines
Source Code Anafyzer V4.9 (SCA) Identifies unreachable subroutines.

Performance Coverage Analyzer V4.9 (PCA) Determines adequacy of test case coverage

HP Foriran V8.0-104655-48F7C Compile source code and identify array overflow or
underflow
Converts BRAGFLO output binary file into CAMDAT

POSTBRAG 4.00 file, enabling further analyses using GROPECDB and
BLOT

GROPECDB 2.12 Examines CAMDAT (.CDB) files

BLOT 1.37 Plotting sofiware used to plot BRAGFLO results
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4.0 STATIC TESTING

Only the BRAGFLO module is identified as not being referenced by SCA. BRAGFLO is the
main program and is the point where the execution begins, so no other routine calls this module.

The results of the static analysis are in the file BF2 SCA MOD NOT_REF QB0600.TXT
stored in the LIBBF library and are shown in Figure 4.1.

FIGURE 4.1 Static Testing Results

BRAGFLO procedure

BRAGFLOMA1266 SUBROUTINE or PROGRAM declaration
C CM5 REPLACEMENT HISTORY, Element BF2_SCA_MOD_ NOT REF_QB0600.TXT
C *1 13-FEB-2007 07:50:01 BUILD_MASTER "Insgert files from the prod build of

BRAGFLO version 6.0 into c¢lass QBO6Q0Q."
C CM5 REPLACEMENT HISTORY, Element BF2_S5CA_MOD_NOT_REF_OQOB(0600.TXT

5.0 COVERAGE TESTING

The coverage analysis executed all modules in the BRAGFLO source code that are used for the
functionality being tested and all library modules directly referenced by BRAGFLO. The only
modules flagged as not being covered are modules in BRAGFILO that needed for functionality
not used for WIPP PA. The functionality not tested is documented in section 5.0
FUNCTIONALITY NOT TESTED in the RD/VVP for BRAGFLO (Nemer, 2007). The
modules flagged as not being covered are the same modules as reported in the coverage analysis
of BRAGFLO 4.10 (Schreiber 1997b). The seven new modules added for BRAGFLO 6.0
(BIOFES, BIOMGO, CORMGO, PORSOLID, RESETMID, SMOOTHPERM, STOREINT) are
shown as covered 1n the testing.

The results of the coverage testing is in the file BF2 TEST PCA_QB0600.TXT stored in the
LIBBF library and are shown in Figure 5.1.

FIGURE 5.1 Coverage Analysis Results

Performance and Coverage Analyzer Page 1
Test Coverage Data (1210 data points total} - "**
Data

Bucket Name Count Percent
BRAGFLON

BRAGFLO . . . . . . . . 16 1.3%

DATNTIM . . . . ., . . . 16 1.3%

INITAL . . . « - . « « . 16 1.3%

LABELS . . . . . . . . . 16 1.3%

QABGNL . . . . . . . . . 16 1.3%

READCNTRL . . . . . . . 16 1.3%

READFILES . . . . . . . 16 1.3%

READICS . . . . . . . . 16 1.3%

READMAT . . . . . . . . 16 1.3%

READMESH . . . . . . . . 16 1.3%

READPRTYPE . . . . . . . 16 1.3%

READSTARTUP . . . . . . 16 1.3%

READWELL . . . . , . . . 16 1.3%
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READ DIRICHLET ..
SET_DELTA_DIRICHLET.
STOREINT . R
UNITSCONY

ADJUSTICS

BANDSTORE

CLOSCHECK

CUMULGEN .

DECBR

DELTAMAP - .
DENGZ . . . . . .
DENO .

DENSATL .
DEPINVERT

DEPINVERT1
DISOLVGAS

FUNCT

FUNCT? .

GEOMETRY .

GETJAC -
GETJACINDX

GETOLD .

GETWELLS

GETWELLS1

KLINKBERG

MAPDEP . .
MASSBALNC

MATERIALS

MEAS CONV

PERMS .

PORSOLID

PRINTASC . .
PRINTCONTROL .
PRINTGRID . . . . .
PRINTLABS

PROPS . N
PROPSL . . . .
PTHRESH . . .,

Test Coverage Data (1210 data points total)

Bucket Name
QAENDL

RAPHSON .
READCLOSURE
READFLUID
READRAD .
READRXGAST
RERDREN
REFCONDS
RELPERM .
RESIDUAL . . . ,
ROCKCOMP , . .
RXGAST . e e .
SET_MAIN _DIRICHLET .
SMOQTHPERM .
SQOLBR R
SOLUTION .
SOLVER .
SUMMARY

TSAVG . . .
WRITEARRAY .
FMIN . ..
PRORDER. . . .
TIMESTEP .
DENGZINT .
PRINTBIN .
PRINTHIV .
WRITBIN

DISKW

WRITHIV

BIOFES .

BIOHUM .

Data

Count
15
15
15
15
15
15
15
15
15
15

Performance and

PFREPERRRPRRRPRR R R R RP R RS RB R R RS R B

Coverage Analyzer

Paercent

COoOD0OO0COFRRRRPPHEREPRPRHEPEREFPRREPERERP PR

"o
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BIOMGO .
BIOSAT
CONSOQL1
CORHUM .
CORSAT
LOCATE
POR_SURF
RESET

SET_RHS_DIRICHLET

TRI_INTE
PERMPHI
CORMGO .
RESETMID
ALT2VAX
BALR2VAX
BANDIT .
BL_INTER
BUBBLE .
CONSOL .
DASUM
DAXPY

Data

Bucket lame Count Percent
DDOT .o s} 0.0%
DECAY 0 0.0%
DGBCO . 0 0.0%
DGBFA . . 0 0.0%
DGBSL 9] 0.0%
DISKR 0 0.0%
DSCAL Q0 0.0%
FMAX . 0 0.0%
GASC . g 0.0%
GEN_COEF & 0.0%
IDAMAY . . 9] 0.0%
MULTIGRID . . . . . , 0 0.0%
RADIOLYSIS . . . . . ., 0 0.0%
RADTRANS U Q 0.0%
RPGM_INTRFC g 0.0%
SOR 0 0.0%
TTIME . O 0.0%
WHERE 0 0.0%
WHICH . .. 0 0.0%
SYSTEMSSERVICE)

SYSTEMSSERVICE 0 -
SYSTEMSSPACEN

SYSTEMSSPACE . . . . . . o] -

RP

P

SO OOOO SO WL L)W W

0.2%
0.2%
0.2%
0.2%
0.2%
0.2%
0.2%
0.2%
0.2%
0.2%
0.2%
0.1%
0.1%
0.0%
0.0%
Q.0%
0.0%
0.0%
0.0%
0.0%
0.0%

Performance and Coverade Analyzer

Test Coverage Data

{1210 data peints totall -

Performance and Coverage Analyzer

Test Coverage Data (1210 data points total) - *

PCA Version V4.9

TABULATE Command Summary Information:
Number of buckets tallied:

Test Covera
Number of ¢
Mumber
Nurmber
Number

Data count
Data count
Data count
Portcion of
Number of P
Number of P

nEH

ge Data -
overed buckets:

in largest defined bucket:
in all defined buckets:
not in defined buckets:
above count in PO space:
C values in Pl space:

C values in system space:

of acceptably not covered buckets:
of remaining not covered buckets:
of buckets with no coverage data:

Total number of data values collected:

20-FEB-2007 17:16:13
124

95
0
27
2

16
1210
0

0

0

0

1210

*

="

100.

O o oD O

.6%
.0%
8%
. 6%

.3%

.0%
.0%
0%
0%

0%

Page 3
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Command qualifiers and parameters used:

Qualifiers:
/COVERAGE /DESCENDING /NCOMINIMUM /NOMAXIMUM
/NOCUMULATIVE /NOSCURCE /ZEROS /NOSCALE /NOQCREATOR_PC
/NOPATHNAME /NOCHATN_NAME /WRAP /NOPARENT TASK /NOKEEP /NOTREE
/FILL= [ wxn . lloll . "K“} l@ll’ " : '; Il#ll , I|‘J’II R l+ll)
/NOSTACE_DEPTH /NOMAIN_IMACGE

Node specifications:
PROGRAM _ADDRESS BY ROUTINE

No filters are defined

6.0 FUNCTIONAL TESTING

There ate 24 functional requirements and 3 external interface requirements that BRAGFLO 6.0
must satisfy. These requirements are described in Section 2.0 REQUIREMENTS in the
BRAGFLO RD/VVP (Nemer, 2007). Test Cases 1 - 13 are unchanged from the previous
RD/VVP (Stein; Zelinski, 2004a), and are described in sections 9.0 through 9.13, which are used
to show that BRAGFLO satisfies Requirements R.1 through R.19 and R.25 through R.27.
Sections 6.1 through 6.13 of this document describe the corresponding results of these tests.
Section 9.14 of the RD/VVP (Nemer, 2007) describes Test Case 14, which is new to this version
of the RD/VVP. This test case specifically tests the new additions to requirements R.5, R.7,
R.18, and the new requirements R.20-R.24, and results are presented in Section 6.14 of this
document.

6.1 Test Case #1. Pressure Drawdown with Radial Grid.
6.1.1 Test Objective

The purpose of Test Case #1 is to verify that BRAGFLO can accurately calculate transient fluid
pressures using a Cartesian representation of a radial grid by comparing BRAGFLQ results with
an analytical solution. This is a test of Functional Requitement R.15, for a single phase.

This is a very basic simulation of pressure drawdown in a radially symmetric reservoir as brine is
injected into the center. The radially symmetric grid is represented by a one~-dimensional
Cartesian grid in which the Cartesian grid blocks preserve the volume of the corresponding radial
grid blocks. The analytical solution to this problem is found in (Collins 1961):

L n .(_ du cbrz) .(_ By’ )
pirity=p, + 4/rkh|: Ei At + Ei -1 (6.1.1)

where

p = brine pressure [Pa],
P, = initial brine pressure, 1.0 x 10’ Pa,
() = brine injection rate, -0.01 mjls,
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4 = brine viscosity, 0.0018 Pa s,
k = permeability, 1.8 x 10" m?,
A = thickness of formation, 1.0 m,
¢ =porosity, 0.1 m® void/m’ rock,
¢p = brine compressibility, 2.5 10710 pa!,

= radial distance from center m],
t =time [s],
t; = shut-in time, 5000 s,
Ei = exponential integral.

Plots of the analytical solution are shown in Figures 6.1.1 and 6.1.2; corresponding numerical
values for the analytical solution are shown in Tables 6.1.1 and 6.1.2.

In addition, this test case tests the basic Functional Requirements R.1 to R.2, R.5to R.7, R 11,
and R.18, which describe the problem being tested. Functional Requirement R.10, the well
models, is exercised, but is not examined explicitly in this test case. Functional Requirement
R.15, flow calculations for two phases in a porous medium, is also implicitly tested.

FIGURE 6.1.1 Analytical Solution for Test Case #1: Pressure Drawdown at Shut-In Time,

t=5000s
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FIGURE 6.1.2 Analytical Solution for Test Case #1: Pressure Drawdown History at
Distance from Well of r = 100.4 m
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TABLE 6.1.1 Analytical Solution for Test Case #1 from BF2_TEST1_RAD.DAT

in{x/r,) P, MPa

0.000000 7.937800
1.1%3922 #.127819
1.838961 8.230480
2.320130 8.307060
2.723274 f.371223
3.081870 8.428295
3.412430 8.480905
3.724259 B.530534
4.023076 8.578092
4.312603 B.6Z24172
4.595371 8.669176
4.873151 8.713386
5.,147215 8.757005
5.418486 R.800179
5.687649 3.843017
5.8955211 8.8856401
6.221555 8.927991
£.488971 3.970233
6.751875 9.012362
7.01583¢60 ©._05440%
7.279581 9.086381
7.5430085 9.138305
7.806184 5.180191
B.069174 9.222046
B.232020 9._.263878
B.534754 9 ._3056%0
8.857403 9.347487
9.119987 5.389270
9.382519 5.431039
5.645013 9.472792
9.907477 9.514524
10.16992 9.5562213
10.43234 9.597872
10.69475 9,639439
10.95715 9.680868
11.21954 ©,722068
11.48193 9,752BR5
11.74431 %,.803062
12.00668 9,842184
12.26908 0.879585
12.53143 9.914255
12.79380 5.944761
13.05817 9.969357
13.31853 5.986492
13.58080 9.995856
13.84327 9.959282
14.10563 9.599954
14.36800 $.9999%9
14.583036 10.000000
14.88273 10,000000
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TABLE 6.1.2 Analytical Solution for Test Case #1 from BF2_TEST1_TIME.DAT

loglt [mn]) P, MPa
1.000000 §.5865541
1.518511 9,899661
1.698097 9.871513
1.856544 9,845353
2.0018464 9.,820676
2.138489 3.796954
2.269108 9.,773948
2.395457 §.751467
2.5187G67 9,728377
2.639676 $,707577
2.758948 9.685987
2.8765946 9.664582
2.993983 9.643294
1.110291 8.622101
3.226044 §.600982
3.341375 9.5793919
3.456383 9.558899
3.571143 9.537911
3.685714 2.516949
3.698970 9.514524
3.699838 9.548423
1.700704 2.583422
3.701827 0.614340
3.703283 9.642222
3.705158 0.5679%6
3.707607 5.692266
3.710757 9.715413
3.714818 9.737676
3.720041 $.75%200
3.726739 %9.780065
3.735295 9.8002995
3.746171 %.8193888
3.759914 $.838787
3.777154 9.856920
3.798589 $.874189
3.824961 9.890481
3.857013 $.905676
3.8895429 9.919663
1.940773 9.932348
3.993422 9.5943670
4.000000 $9.944851

6.1.2 Test Procedure

Test Case #1 is run using the WIPP PA run control system. The scripts, script input files, and all
other files related to validation testing of BRAGFLO 6.0 reside in QB0600 class of the CMS
library, LIBBF. All test inputs are fetched at run time by the scripts, and test outpuis/results and
run logs are automatically stored by the scripts in the CMS library. The test case is run on each
of the three platforms, ES40, ES45 and ES47. Excerpts from the BRAGFLO 6.0, Test Case #1,
.LOG files, BF2_QB0600_ES40 TEST1_RUN.LOG, BF2_QB0600_ES45 TEST1_RUN.LOG
and BF2 QB0600_ES47 TEST1 RUN.LOG are included in Appendix A.1.1. These indicate

the files that are used or generated.
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To validate BRAGFLO 6.0 on all three platforms, the following procedure is performed for Test
Case #1.

1) Validation test results from BRAGFLO 6.0 run on the ES47 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 5.0 run on the ES47 with
OpenVMS 8.2 (Nemer, 2006).

2) Validation test results from BRAGFLO 6.0 run on the ES40 with OpenVMS 8.2 arc
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2.

3) Validation test results from BRAGFLO 6.0 run on the ES45 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2

The VMS DIFFERENCE command is used to compare the output file from BRAGFLO 6.0 to
the corresponding output file as outlined above. Differences are recorded in ASCII files.
Differences that involve dates and times, file and directory names, platform names, code version
and date, and execution statistics are deemed to be acceptable. In addition, differences, involving
the reporting of new input information for BRAGFLO 6.0 in the output files, are acceptable and
desirable, because they improve documentation of analyses. Numerical differences, if any, are
evaluated according the requirements of the BRAGFLO 6.0 RD/VVP (Nemer, 2007).

The results from the validation test of BRAGFLO 5.0 on the ES47 running OpenVMS 8.2 were
determined valid by comparison to the output from the validation of BRAGFLO 5.0 on the ES40
with OpenVMS 7.3-1 (Nemer, 2006). The output of BRAGFLO 5.0 on the ES40 with
OpenVMS 7.3-1 was determined to be valid by comparison to the output of BRAGFLO 4.10 on
the Compaq ES45 running OpenVMS 7.3-1 (Stein; Zelinski, 2004b). The output of BRAGFLO
4.10 on the Compag ES45 running OpenVMS 7.3-1 was determined valid by comparison to the
output of BRAGFLO 4.10 from the Compaq ES40 running OpenVMS 7.3-1 (Fox; Trone, 2003).
In turn, the output of BRAGFLO 4.10 from the Compaq ES40 running OpenVMS 7.3-1 was
determined to be valid by comparison to the output of the validation of BRAGFLO 4.10, done on
an Alpha 2100 running OpenVMS 6.1 (Hanson; Fox; Trone, 2003). In the validation for Test
Case #1 for BRAGFLO 4.10, the acceptance criteria were comparisons with confirmed published
data and technical literature and independent calculations, together with manual inspection of the
output from the test case (Schreiber 1997a). The code BF2_TEST1 POST.FOR was run to
extract results from the BRAGFLO ASCII output file, BF2_TEST1.0UT, and place the results
into two data files, BF2_TEST1_RAD.DAT and BF2_TEST1_TIME.DAT, which were input to
the plotting software, SPLAT. The resulting plots superimposed BRAGFLO results and the
independent results. Numerical comparisons were also performed.

6.1.3 Input Files
Two types of input files are required to ran BRAGFLO 6.0. The first input file,

BF2_0QB0600_TEST1.INP, is an ASCII control file generated by the PREBRAG software
module and is shown in Appendix A.1.2. This file is generated by modifying the input file,
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BF2_TEST1_QAO0500.INP, which was used in the validation of BRAGFLO 5.0, for the new
input information for BRAGFLO 6.0. The VMS DIFFERENCE command is used to compare
these two files and the differences are recorded in the ASCII file,
BF2_QB0600_ES47_TESTI1_INP.DIF (Figure 6.1.3). As seen in Figure 6.1.3, the differences
between the input files consist of four sections that correspond to the new input information for
BRAGFLQO 6.0. The first section contains the input of the initial Mg concentration (with the
values all set to zero), while the next section shows the input for the material change reset model
(with the model disabled by the 0 in the input). The third section contains the input parameters
for permeability models 11 and 12 (which are not used in this testcase), as well as for the smooth
permeability model (with the model disabled by the 0 in the input). The last section contains the
input parameters for the chemistry models, which are all disabled for this testcase.

FIGURE 6.1.3 Input File Differences for Test Case #1,
BF2_QB0600_ES47 TEST1_INP.DIF

File PAA: [ANALYSIS.BF.QBO&00.ES47.TEST]1]BF2_QBOAO0_TEST].INP;2

92 GRID BLOCK MGO CONCENTRATION INITIAL CONDITIONS
93 50*0.0
94 DSATLIM, DPRESLIM, SATLIMIT

Ak kirkk

File PAA: [ANALYSIS.BF.QBO600.ES47.TEST1]BF2_TEST1_QA0500.INP;1
92 DSATLIM, DPRESLIM, SATLIMIT

LEREE R R SR EE RS
ook odkeh ok ok ok ow ok

File PAA:[ANALYSIS.BF.QBO600.ES47.TEST1]BF2 QBO600 TESTL.INP;2
148 NBORERESET
149 o
150 # LAMBDA SOR SGR

ok ok h ok k

File PAA: [ANALYSIS.BF.QBO6Q0.ES47.TESTL]BF2_TEST1_QA0500.INP;1
146 # LAMBDA SOR SGR

LE R R E R RS SRS
LR R R E & R B SRR S

File PAA: {ANALYSIS.BF.QBOG600.ES47.TEST1]BF2_QBOE6Q0_TEST1.INP;2
156 TOL AND SOCEFFMIN FOR PERMEABILITY MODELS 11 & 12
157 1.000000E-02 1.000000E-02
158 NMATSP, FOR SMOOTH PERMEABILITY TRANSTTION MQDEL
159 0
160 FRACTURE MODEL FLAG

*dok ok Aok

File PAA: [ANALYSIS.BF.QB0O600.ES47.TEST1]BF2_TEST1_QA0S00,INP;1
152 FRACTURE MODEL FLAG

EE R R ERESE SRS
tE R EE S SR B S RN

File PAA:[ANALYSIS.BF.QBOG00.ES47.TEST1]BF2_QB0&CO_TESTL.INP;2
206 0.0 0.0 F
207 HUMIDITY FACTORS: HUMFAC_COR, HUMFAC_BIO
208 1.0 1.0
209 RATE CONSTANTS: BRUCITEI AND BRUCITEH
210 0.0 0.0
211 RATE COEFFICIENTS: RXH2S AND RXCOZ
212 CHEMISTRY CUTCFF SATURATION: SOCMIN
213 0.0
214 REACTANT/PRODUCT MOLECULAR WEIGHTS(HZ2, H2Q, Fe, [C6-H1D-05]/6)
215 2.01550E-03 1.80150E-02 5.58470E-02 2.70230E-02
216 REACTANT/PRODUCT MOLECULAR WEIGHTS(Fe(CQH)2, FeS, MgQ, Mg{OH}Z, MgCO03)
217 8.98617E-02 8.79000E-02 4.03044E-02 5.83196E-02 B.43142E-02
218 S_HZ2,S_H20,5_Fe,S_Bio,S _FeQHZ,5_FeS,S_Mg0,S_MgOHZ,S5_MgCO3

219 0.0E+00 0.0E+00 0.0E+00 Q.0E+0DQ 0.0E+00 0.0E+00 0.0E+00 0.DE+00 0.0E+00
220 0.0E+00 O.0E+00 0.0E+00 0.0E+00 0.0E+00 Q.CE+00 0.0E+00 0.0E+00 0.0E+0Q
221 0.0E+00 0.0E+00 0.0E+00 O0.0E+00 0.0E+00 0.CE+00 0.0E+00 0.0E+00 0.0E+Q0
222 0.0E+00 Q.0E+00 0.0E+00Q 0.0E+00 Q.0E+0Q00 O.0E+00 0.QE+00 0.0E+00 0.0E+00
223 0.0E+00 0.0E+00 0.0E+00 O.0E+00 0.0E+00 0.C0E+0C 0.QE+00 0.0E+00 0.0E+00
224 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.CE+0C 0.0E+00 0.0E+00 0.CE+D0
225 0.0E+00 0.0E+00 0.0E+00 Q.0E+0DQ 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
226 REACTANT/PRODUCT DENSITIES (Fe, Fe(QH)2, FeS, [C6-H10-05]/6}
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227 7.8700E+03 3.40000E+03 4.70000E+03 1.10000E+03
228 REACTANT/PRODUCT DENSITIES (MgO, Mg(QH)2, MgCO3, SALT)
229 3.6000E+03 2_.37000E+03 3.05000E+03 2.17000E+03
230 WICKING SATURATION, LARXN, ALPHARXN
231 0.0D00E+00 F F 5.0000E+01
232 WILL CREEP CLOSURE BE ACTIVATED?
whkhkk kR
File PAA:[ANALYSIS.BF.QBOAOD.ES47.TEST1]BF2_TEST1_QACS00.INP;1
198 0.0 .0
199 KUMIDITY FACTORS: KUMFAC COR, HUMFAC_BTOQ
200 1.0 1.0
201 RERCTANT/PRODUCT MOLECULAR WEIGHTS (H2, H20, FE, [C6-H10-D5]/6
202 2.01588D-03 18.01528D-03 55.847D-03 3.0026E-02

203 SCOR_HZ=a,SCOR_HZ20=b, SCOR_FE=¢: where b*H20+Cc*FE=> a*HZ+inert solids
204 1.0E+00 0.0 1.0C000E+0Q0
205 SBIOQ_GAS=a, SBIO_H20=b,SBI0O_CH20=c: where h*H20+c*CH20=> a*GAS+inerts

206 1.0000E+00 0.0000E+00 1.000CE+0Q
207 WICKING SATURATION, LARXN, ALPHARXN
208 0.0000E+00Q F 5.0000E+01

208 WILL CREEP CLOSURE BE ACTIVATED?

ik k ki hkoak

Number of difference sections found: 4
Number of difference records found: 34

DIFFERENCES /IGNORE=(SPACING, TRAILTNG_SPACES, BLANK_LINES) /MERGED=1/QUTPUT=-
PAA: [ANALYSIS.BF.QB0G00.ESA7.TESTL] BF2_0QBO600_ES47_TESTL_INE.DIF;1-
PAA: [ANALYSIS.BF.QBOG00.ES47.TEST1]|BF2 _QB0O600_TESTL.INP:2-

PAA: [ANALYSIS.BF,QB0G00.ES47 . TESTL] BF2_ TESTL QA0O500.INP;1

The second input file, BF2 CLOSURE.DAT, contains the closure surface data required by
BRAGFLO to define the creep closure surface within the repository. The same input file is used
for all 14 test cases. It is too wide to fit the format of a written report, but it is stored in class
QB0600 of the CMS library. BF2 CLOSURE.DAT is an ASCII input file that is read by
BRAGFLO if creep closure is to be simulated. If creep closure is not to be simulated a dummy
file must be included even though this dummy file will not be read. The user is responsible for
the creation of a file with porosity surface information. It is not generated by PREBRAG, but a
.CSD file is generated by the SANTOS software module, which can be used as the BRAGFLO
6.0 input file.

6.1.4 Test Results

Regression testing is used for Test Case #1 to show that the acceptance criteria for BRAGFLO
6.0 have been satisfied. The ASCII output file, BF2 QB0600_ES47_TEST1.0UT, from Test
Case #1 of BRAGFLO 6.0 run on the ES47 is compared to the output file,
BF2_VMS82_V500_ES47 TEST1.0UT (Nemer, 2006), using the VMS DIFFERENCE
command. The results are stored in BF2_QB0600_ES47 TEST1_OUT.DIF, which is shown in
Appendix A.1.3, with differences due to reporting of new input information indicated in bold
italics. A summary of differences is listed in Figure 6.1.4.

FIGURE 6.1.4 Summary of Difference Statistics for Test Case #1

Number of difference sections found: 98
Number of difference records found: 375

DIFFERENCES /IGNORE=({SPACING, TRAILING, SPACES,BLANK LINES)/MERGED=1/QUTPUT=-
PRA: [ANALYSIS.BF.QBO600.ES47.TEST1]BF2_QB0O600_ES47_TEST1_QUT.DIF;1-
PAA: [ANALYSIS.BF.QBO600.ES47.TEST1])BF2_QBO600_ES47 TEST1.0UT;1-

PAR: [ANALYSIS.BF.QB0O600.ES47 . TEST1]BF2_VMS82_V500_ES47_TEST1.0UT;1
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o Difference in dates and times, file and directory names,
code version and date, and execution statistics: 92 sections;

e Differences due to new input: 6 sections.

The ASCII output files, BF2_QB0600_ES40 TEST1.0UT and
BF2_QB0600_ES45_TEST1.0UT, from Test Case #1 of BRAGFLO 6.0 run on the ES40 and
ES45, respectively, are compared to the output file, BF2 QB0600 ES47 TEST1.0UT, using the
VMS DIFFERENCE command, with the results stored in
BF2_QB0600_ES40_TEST!_OUT.DIF and BF2_QB0600_ES45 TEST1_OUT.DIF (Appendix
A.1.4), respectively. Examinations of these files show that there are no differences other than
run dates and times, file and directory names, platform names, and execution statistics.

There are no unacceptable differences in values of output variables for Test Case #1 between
BRAGFLO 6.0 and BRAGFLO 5.0 running on the OpenVMS 8.2 operating system. Visual
inspection of the ASCII output files confirmed that the input that describes the test case is read
correctly. Based on the comparison of the output files, we conclude that BRAGFLO 6.0 satisfies
the acceptance criteria specified for Test Case #1 in the RD/VVP (Nemer, 2007) and is valid on
the ES40, ES45 and ES47 running OpenVMS 8.2.
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6.2 Test Case #2. Horizontal One-Dimensional Infiltration
6.2.1 Test Objective

The purpose of this test is to verify that BRAGFLO can accurately track a propagating wetting
profile in a horizontal, partially saturated, one-dimensional system. In this problem, a semi-
infinite horizontal tube of porous material is partially saturated with water. At time zero, the left
end of the tube is wetted, raising the water content to full saturation; the saturation is held
constant thereafter at fully saturated condition. The flow of water along the tube is to be
calculated. This tests the fundamental Functional Requirement R.15, the calculation of
multiphase flow in a porous medium.

Test Case #2 has a semi-analytical solution originally solved by Philip (1955) and described by
(Ross et al. 1982), and are listed in Tables 6.2.1 and 6.2.2. The solution was featured as Sample
Problem No. 2 in the TOUGH User’s Guide (Pruess 1987). It has been further described by
(Updegraff 1989} and by (Mondis and Pruess 1992). The semi-analytical solution is shown In
Figure 6.2.1, in which water saturation profiles along the tube are shown at different times.

In addition, this test case tests the basic Functional Requirements R.1 to R.3, R.5 to R.8, R.15
and R.18 which describe the problem being tested, and R.11 and R.12, the equations of state for
fluids.

This test case uses linear relative permeability and capillary models:

0, S8,
) SumSe S <8 <1-S._ (6.2.1)
1 - Swr - Snwr
1 5, =21-§
k..=1-k, (6.2.2)
})r.,max. 2 Sw S Swr
PP - )20 _ip 5 <8, <15, (6.2.3)
-8, -8, ’
I—)cr ¥ Sw 2 1‘ - lSl‘l'wr
where
kn, = brne relative permeability,
kme = gas relative permeability,
Sw» = wetting phase (brine) saturation,

Sw» = brine residual saturation = 0.3333333,
Sewr = nonwetting phase (gas} residual saturation = 0.0,



BRAGFLO Version 6.0 ERMS #545018
Validation Document, Version 6.00 April 2007
Page 35 of 1712
P, =capillary pressure [Pa],
P max = maximum capillary pressure [Pa] = 9807.0 Pa
P, = threshold capillary pressure [Pa] = 0.0 Pa.

TABLE 6.2.1 Water Saturation Values for Analytical Solution to Test Cases #2 and #3.
DATA FROM TABLE 4.1 OF ROSS ET 4L. (1982)

(page 1 of 2)

BF2_TEST2_ASATO1.DAT (864 s)
BF2 TEST3 ASATOL.DAT (864 s)

Digtance, m -
0.0000C 1.0000
0.00302 0.5558
0.00726 0.8885%
0.01245% 0.8000
0.01744 0.7111
0.02237 0.6222
0.02780Q 0.5333
0.03403 0.4667

BF2 _TEST2_ASATO6.DAT (5184 s)
BF2 TEST3 ASATO06.DAT (5184 s)

Distance, m S
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TABLE 6.2.2 Water Saturation Values for Analytical Solution to Test Cases #2 and #3.
DATA FROM TABLE 4.1 OF ROSS ET 4L. {1982)

{page 2 of 2}

BF2_TEST2 ASATIL.DAT (9504 s)
BF2 TEST3 ASATI1.DAT (9504 s)

Distance, By
0.00000 1.0000
0.00509 0.9778
0.01003 0.9556
0.014383 0.9333
0.01950 0,9111
0.02406 0.8889
0.02852 0.8667
0.03250 D.8444
0.03719 0.8222
0.0¢4141 0.8000
0.04558 ¢.777178
0.04970 0.7556
0.05379 0.7333
0.05785 0.7111
0.06190 C.&889
0.065%¢6 0.6667
0.07004 0.6444
0.07418 0.6222
0.07840 0.6000
0.08276 0.5778
0.08733 0.5556
0.09221 0.5333
0.097¢64 0.5111
¢.10407 0.4889
0.11285 0.4667
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FIGURE 6.2.1 Analytical Solution for Test Case #2: Saturation Profiles along Tube at
various Times for One-Dimensional Infiltration Problem
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0.8

0.7

Water Saturation

0.6
t=5184 s

0.5

0.4 | | | [ [
0.00 0.02 Q.04 0.06 0.08 0.10 012

Distance (m)

Ut{DSCHRE BRAGFLC. 0455 1 DINFILIBF2_TESTZ FI01.CMD;1 SPLAT X2.0 OB/27/85 11:15:42

6.2.2 Test Procedure

Test Case #2 s run using the WIPP PA run control system. The scripts, script input files, and all
other files related to validation testing of BRAGFLO 6.0 reside in QB0600 class of the CMS
library, LIBBF. All test inputs are fetched at run time by the scripts, and test outputs/results and
run logs are automatically stored by the scripts in the CMS library. The test case is run on each
of the three platforms, ES40, ES45 and ES47. Excerpts from the BRAGFLO 6.0, Test Case #2,
.LOG files, BF2_QB0600_ES40 TEST2_RUN.LOG, BF2_QB0600_ES45 TEST2 RUN.LOG
and BF2_QB0600_ES47_TEST2_RUN.LOG are included in Appendix A.2.1. These indicate
the files that are used or generated.

To validate BRAGFLO 6.0 on all three platforms, the following procedure is performed for Test
Case #2.

1) Validation test results from BRAGFLO 6.0 run on the ES47 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 5.0 run on the ES47 with
OpenVMS 8.2 (Nemer, 2006).

2) Validation test results from BRAGFLO 6.0 run on the ES40 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2.
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3) Validation test results from BRAGFLO 6.0 run on the ES45 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2

The VMS DIFFERENCE command is used to compare the output file from BRAGFLO 6.0 to
the corresponding output file as outlined above. Differences are recorded in ASCII files.
Differences that involve dates and times, file and directory names, platform names, code version
and date, and exccution statistics are deemed to be acceptable. In addition, differences, involving
the reporting of new input information for BRAGFLO 6.0 in the output files, are acceptable and
desirable, because they improve documentation of analyses. Numerical differences, if any, are
evaluated according the requirements of the BRAGFLO 6.0 RD/VVP (Nemer, 2007).

The results from the validation test of BRAGFLO 5.0 on the ES47 running OpenVMS 8.2 were
determined valid by comparison to the output from the validation of BRAGFLO 5.0 on the ES40
with OpenVMS 7.3-1 (Nemer, 2006). The output of BRAGFLO 5.0 on the ES40 with
OpenVMS 7.3-1 was determined to be valid by comparison to the output of BRAGFLO 4.10 on
the Compaq ES45 running OpenVMS 7.3-1 (Stein; Zelinski, 2004b). The output of BRAGFLO
4.10 on the Compaq ES45 running OpenVMS 7.3-1 was determined valid by comparison to the
output of BRAGFLO 4.10 from the Compaq ES40 running OpenVMS 7.3-1 (Fox; Trone, 2003).
In turn, the output of BRAGFLO 4.10 from the Compaq ES40 running OpenVMS 7.3-1 was
determined to be valid by comparison to the output of the validation of BRAGFLO 4.10, done on
an Alpha 2100 running OpenVMS 6.1 (Hanson; Fox; Trone, 2003). In the validation for Test
Case #2 for BRAGFLO 4.10, the acceptance criteria were comparisons with confirmed published
data and technical literature and independent calculations, together with manual inspection of the
output from the test case (Schreiber 1997a). The code BF2_TEST2 BSAT.FOR was run to
extract results from the BRAGFLO ASCII output file, BF2_TEST2.0OUT, and place the results
into three data files, BF2_TEST2_ASATO1.DAT, BF2_TEST2 ASAT06.DAT, and
BF2_TEST2 ASATI11.DAT, which were input to the plotting software, SPLAT. The resulting
plots supenimposed BRAGFLO results and the independent results. Numerical comparisons
were also performed.

6.2.3 Input Files

Two types of input files are required to run BRAGFLQO 6.0. The first input file,
BF2_QB0600_TEST2.INP, is an ASCII control file generated by the PREBRAG software
module and is shown in Appendix A.2.2. This file is generated by modifying the input file,
BF2_TEST2 QAO0500.INP, which was used in the validation of BRAGFLO 5.0, for the new
input information for BRAGFLO 6.0. The VMS DIFFERENCE command is used to compare
these two files and the differences are recorded in the ASCI file,
BF2_QB0600_ES47 TEST2 INP.DIF (Figure 6.2.2). As seen in Figure 6.2.2, the differences
between the input files consist of four sections that correspond to the new input information for
BRAGFLO 6.0. The first section contains the input of the initial MgO concentration (with the
values all set to zero), while the next section shows the input for the matenal change reset model
(with the model disabled by the 0 in the input). The third section contains the input parameters
for permeability models 11 and 12 (which are not used in this testcase), as well as for the smooth
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permeability model (with the model disabled by the 0 in the input). The last section contains the
input parameters for the chemistry models, which are all disabled for this testcase.

FIGURE 6.2.2 Input File Differences for Test Case #2,
BF2_QB0600_ES47 TEST2_INP.DIF

File PAA:[ANALYSIS.BF.QB0600.ES47.TEST2]BF2_(QBOG00_TEST2.INP;1
64 GRID BLOCK MGO CONCENTRATION INITIAL CONDITIONS
65 41%0.0
66 ~ DSATLIM, DPRESLIM, SATLIMIT

& o g Ak e

File PAA:[ANALYSIS.BF.(B0600.ES47.TEST2]BF2_TEST2_QA0SU0. INF;1
64 DSATLIM, DPRESLIM, SATLIMIT

dok kW g ko e ke ke
LSRR RS R

File PAA: [ANALYSTS.BF.QB0600.ES47.TEST2]BF2_QBO6CO_TESTZ.INP;1
120 NBORERESET
121 0
122 # LAMBDA SOR SGR

*okokok * ok

File PAA: [ANALYSTS.BF.QBOG00.ES47.TESTZ]BFZ_TEST2_QA0500.INP;1
118  # LAMBDA SOR SGR

LERE S EREELES]

LR R ER AR S &2

File PAA: [ANALYSIS.BF.QBOG00.ES47.TEST2]RF2_QB0O600_TEST2.INP;1
128 TCL AND SOCEFFMIN FOR PERMEABTLITY MODELS 11 & 12
129 1.000000E-02 1.000000E-03
130 NMATSP, FOR SMOOTH PERMEABILITY TRANSITION MODEL
131 0
132 FRACTURE MODEL

* e bk e ke

File PAA: [ANALYSIS.BF.QBQ600.ES47.TESTZ]BF2_TEST2_QA050G.INP;2
124 FRACTURE MODEL

LER R R L EER X

LR EEEE S &S B

File PAA:[ANALYSIS.BF.QROG00.ES847.TESTZ]BF2_QBO600_TESTZ.INP;1
178 0.0 0.0 F
179 HUMIDITY FACTORS: HUMFAC_COR, HUMFAC BIO
180 0.0 0.0
181 RATE CONSTANTS: BRUCITEI AND BRUCITEH
182 0.0 0.0
183 RATE COEFFICIENTS: RXH2S AND RXCO2
184 CHEMISTRY CUTOFF SATURATION: SOCMIN
185 a.0
186 REACTANT/PRODUCT MOLECULAR WEIGHTS (HZ, HZO, Fe, [C6-H10-05]/6)
187 2.01590E-03 1.80150E-02 5.5847CE-02 2.70230E-02
188 REACTANT /PRODUCT MOLECULAR WEIGHTS(Fe{CH)Z, FeS, Mg0Q, Mg{(0HI2, MgCC3}
189 8.98617E-02 9.79000E-02 4.03044E-02 5.83196E-02 8.43142E-02
190 8 42,8 _H2Q0,S_Fe,S5_Bio,S_FeOH2,S_Fes, S_Mg0, S_MgOH2 , §_MgCol
192 0.0E+00 0.0E+00 0.0E+D0 Q.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
192 0.0E+00 0.0E+0C 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
192 0.0E+00 O.0E+D0 J.0E+D0 Q0.0E+00 0.0E+0D C.0DE+00 0.CE+00 C.0E+00 0.0E+0Q
194 0.0E+00 0.0E+00 D.0E+00 O.0E+00 0.0E+00 0.0E+00Q 0.Q0E+00 0.0E+00 0.0E+00
195 0.0E+00 0.0E+00 C.0E+Q0 Q.0E+40 Q.0E+00 0.0E+00 0.0E+D0 0_0E+00 0.0E+00
196 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 C.0E+00 0.0E+00
197 0.0E+00 0.08+00 0.0E+00 0.0E+00 J.0E+0C 0.0E+00 0.GE+00 O.0E+00 0.0E+0D
158 REACTANT/PRODUCT DENSITIES (Fe, Fe(OH)2, FeS, [CE-H1D-0B]/6)
129 7.8700E+03 3.40000E+03 4.7CC000F+03 1.10000E+03
200 REACTANT/PRODUCT DENSITIES (MgQ, Mg(OH)2, MgCC3, SALT}
201 3.6000E+03 2.37000E+03 3.05000E+03 2.17000E+03
202 WICKING SATN, HUMID SMOOTHING, ALPHARXN
203 0.0 F F 2000.
204 WILL CREEP CLOSURE BE ACTIVATED?
*dok kv ok
File PAA:[ANALYSIS.BF.QBQ60(Q.E547 . TEST2}8rF2 TESTZ_QA0S00.INP;1
170 0.0 0.0
171 HUMIDITY FACTORS: HUMFAC_COR, HUMFAC_BIO
172 0.0 0.0
173 REACTANT/PRODUCT MOLECULAR WEIGHTS (H2, H20, FE, [C6-H10-05]/6
174 2.01588D-03 18,01528D-03 55.847D-03 3.0026E-02
175 SCOR_HZ=a, SCOR _H20=b, SCOR_FE=¢: where b*H20 + ¢*FE=> a*H2 + inert solids
176 1.0683E+00 1.8633E+00 1.0000E+00
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177 SBI0_GAS=a, SBIO_H20=b, SBI0O_CH20=c: where b*H20 + c*CH20=> a*GAS + inerts
178 1.22%0E+00 0.0000E+00 1.0000E+00

17% WICKING SATN, HUMID SMCOTHING, ALPHARXN

180 0.0 F 2000.

181 WILL CREEP CLOSURE BE ACTIVATED?

ERE R B R &N L

Nunher of difference sections found: 4
Number of difference records found: 34

DIFFERENCES /IGNORE= (SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/CQUTPUT= -~
PAA: |ANALYSIS.BF.OB0600.ES47 . TEST2 ) BF2_QBOG00_ES47_TEST2 INP.DIF;1-
PARA: [ANALYSIS.BF.QBO600.ES47.TEST2] BF2_QB0600_TEST2 . INE;1-

PAA: [ANALYSIS.BF.(QB0G00.ES47. TEST2 | RF2_TESTZ_QA0S00.INP;1

The second input file, BF2_CLOSURE.DAT, contains the closure surface data required by
BRAGFLO 1o define the creep closure surface within the repository. The same input file is used
for all 14 test cases. It is too wide to fit the format of a written report, but it is stored in class
QB0600 of the CMS library. BF2_CLOSURE.DAT is an ASCII input file that is read by
BRAGFLO if creep closure is to be simulated. If creep closure is not to be simulated a dummy
file must be included even though this dummy file will not be read. The user is responsible for
the creation of a file with porosity surface information. Tt is not gencrated by PREBRAG, but a
.CSD file is generated by the SANTOS software module, which can be used as the BRAGFLO
6.0 input file.

6.2.4 Test Results

Regression testing is used for Test Case #2 to show that the acceptance criteria for BRAGFLO
6.0 have been satisfied. The ASCII output file, BF2 QB0600_ES47_TEST2.QUT, from Test
Case #2 of BRAGFLO 6.0 run on the ES47 is compared to the output file,
BF2_VMS82 V500 ES47 TEST2.0UT (Nemer, 2006), using the VMS DIFFERENCE
command. The results are stored in BF2_QB0600_ES47 TEST2_OUT.DIF, which is shown in
Appendix A.2.3, with differences due to reporting of new input information indicated in bold
italics. A summary of differences is listed in Figure 6.2.3.

FIGURE 6.2.3 Summary of Difference Statistics for Test Case #2

Number of difference secticns found: 16
Number of difference records found: 1938

DIFFERENCES /IGNORE= (SPACING, TRAILING_SPACES, BLANK LINES) /MERGED=1/0UTPUT=-
PrA: [ANALYSIS.BF.QB0O600.ES47 . TEST2]BF2_QB(0600_ES47_TEST2_OUT.DIF;1-
PAA: [ANALYSIS.BF.QB0600.ES47 .TEST2]1BF2_QB0&Q0_ES47_TESTZ.OUT; 1-
PAA: [ANALYSIS.BF.QBO600.ES47 . TEST2]BF2_VMSB2_V500_ES47_TESTZ.QUT;1

o Difference in dates and times, file and directory names,
code version and date, and execution statistics: 10 sections

+ Differences due to new input: 6 sections.
The ASCII output files, BF2_(QB0600_ES40 TEST2.0UT and

BF2_QB0600_ES45_TEST2.0UT, from Test Case #2 of BRAGFLO 6.0 run on the ES40 and
ESA435, respectively, are compared to the output file, BF2_QB0600_ES47 TEST2.0OUT, using the
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VMS DIFFERENCE command, with the results stored in
BF2_QB0600_ES40_TEST2 OQUT.DIF and BF2_QB0600_ES45 TEST2 OUT.DIF (Appendix
A.2.4), respectively. Examinations of these files show that there are no differences other than
run dates and times, file and directory names, platform names, and execution statistics.

There are no unacceptable differences in values of output variables for Test Case #2 between
BRAGFLO 6.0 and BRAGFLO 5.0 running on the OpenVMS 8.2 operating system. Visual
inspection of the ASCII output files confirmed that the input that describes the test case is read
correctly. Based on the comparison of the output files, we conclude that BRAGFLO 6.0 satisfies
the acceptance criteria specified for Test Case #2 in the RD/VVP (Nemer, 2007) and is valid on
the ES40, ES45 and ES47 running OpenVMS 8.2.
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6.3 Test Case #3. Horizontal One-Dimensional Infiltration, With Dirichlet Bonndary
Condition.

6.3.1 Test Objective

This test is identical to Test Case #2 except that the Dirichlet boundary condition feature in
BRAGFLO, Functional Requirement R.4, is applied. Only Functional Requirements R.4 and
R18 are tested, since other applicable requirements are tested in Test Case #2. In Test Case #2,
the water saturation at the left boundary was not actually fixed, as the problem statement
requires. Instead, the grid cell at the left boundary was made very large so that the pressure and
water saturation in that cell do not change appreciably over the course of the run. This 1s an
approximation that is satisfactory as long as the input is sized properly, both in the physical size
of the mesh and in the simulated duration of the run. A more exact and rigorous approach ts te
apply a Dirichlet condition at the boundary. Using this feature in BRAGFLO, the pressure and
water saturation at the left boundary can be fixed at exactly the value specified. The purpose of
this test is to verify that BRAGFLO can hold the pressure and water saturation fixed, at values
specified in the input, at specified grid cells, while continuing to track accurately a propagating
wetting profile in a horizontal, partially saturated, one-dimensional system. In addition,
completion of this test requires that output files be written which will confirm R.18.

6.3.2 Test Procedure

Test Case #3 1s run using the WIPP PA run control system. The scripts, script input files, and all
other files related to validation testing of BRAGFLOQ 6.0 reside in QB0600 class of the CMS
library, LIBBF. All test inputs are fetched at run time by the scripts, and test outputs/results and
run logs are automatically stored by the scripts in the CMS library. The test case is run on each
of the three platforms, ES40, ES45 and ES47. Excerpts from the BRAGFLO 6.0, Test Case #3,
LOG files, BF2_QB0600_ES40 TEST3 RUN.LOG, BF2_QB0600_ES45 TEST3_RUN.LOG
and BF2_QB0600_ES47_TEST3 RUN.LOG are included in Appendix A.3.1. These indicate
the files that are used or generated.

To validate BRAGFLO 6.0 on all three platforms, the following procedure is performed for Test
Case #3.

1) Validation test results from BRAGFLO 6.0 run on the ES47 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 5.0 run on the ES47 with
OpenVMS 8.2 (Nemer, 2006).

2) Validation test results from BRAGFLO 6.0 run on the ES40 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2.

3) Validation test results from BRAGFLO 6.0 run on the ES45 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2,



BRAGFLO Version 6.0 ERMS #545018
Validation Document, Version 6.00 April 2007

Page 43 0of 1712
The VMS DIFFERENCE command is used to compare the output file from BRAGFLO 6.0 to
the corresponding output file as outlined above. Differences are recorded in ASCII files.
Differences that involve dates and times, file and directory names, platform names, code version
and date, and execution statistics are deemed to be acceptable. In addition, differences, involving
the reporting of new input information for BRAGFLO 6.0 in the output files, are acceptable and
desirable, because they improve documentation of analyses. Numerical differences, if any, are
evaluated according the requirements of the BRAGFLO 6.0 RD/VVP (Nemer, 2007).

The results from the validation test of BRAGFLO 5.0 on the ES47 running OpenVMS 8.2 were
determined valid by comparison to the output from the validation of BRAGFLO 5.0 on the ES40
with OpenVMS 7.3-1 (Nemer, 2006). The output of BRAGFLO 5.0 on the ES40 with
OpenVMS 7.3-1 was determined to be valid by comparison to the output of BRAGFLO 4.10 on
the Compaq ES45 running OpenVMS 7.3-1 (Stein; Zelinski, 2004b). The output of BRAGFLO
4.10 on the Compaq ES45 running OpenVMS 7.3-1 was determined valid by comparison to the
output of BRAGFLO 4.10 from the Compaq ES40 running OpenVMS 7.3-1 (Fox; Trone, 2003).
In turn, the output of BRAGFLO 4.10 from the Compaq ES40 running OpenVMS 7.3-1 was
determined to be valid by comparison to the output of the validation of BRAGFLO 4.10, done on
an Alpha 2100 running OpenVMS 6.1 (Hanson; Fox; Trone, 2003). In the validation for Test
Case #3 for BRAGFLO 4.10, the acceptance criteria were comparisons with confirmed published
data and technical literature and independent calculations, together with manual inspection of the
output from the test case (Schreiber 1997a). The code BF2_TEST3_BSAT.FOR was run to
extract results from the BRAGFLO ASCII output file, BF2_TEST3.0UT, and place the results
into three data files, BF2_TEST3_ASATO1.DAT, BF2 TEST3_ASAT06.DAT, and
BF2_TEST3_ASATI11 DAT, which were input to the plotting software, SPLAT. The resulting
plots superimposed BRAGFLO results and the independent results. Numerical comparisons
were also performed.

6.3.3 Input Files

Two types of input files are required to run BRAGFLO 6.0. The first input file,
BF2_QB0600_TEST3.INP, is an ASCII control file generated by the PREBRAG software
module and is shown in Appendix A.3.2, This file is generated by modifying the input file,
BF2_TEST3 QA0500.INP, which was used in the validation of BRAGFLO 5.0, for the new
input information for BRAGFLO 6.0. The VMS DIFFERENCE command is used to compare
these two files and the differences are recorded in the ASCII file,

BF2_QBO0600_ES47 TEST3_INP.DIF (Figure 6.3.1). As seen in Figure 6.3.1, the differences
between the input files consist of four sections that correspond to the new input information for
BRAGFLO 6.0. The first section contains the input of the initial Mg concentration (with the
values all set to zero), while the next section shows the input for the material change reset model
(with the model disabled by the 0 in the input). The third section contains the input parameters
for permeability models 11 and 12 (which are not used in this testcase), as well as for the smooth
permeability model (with the model disabled by the 0 in the input). The last section contains the
input parameters for the chemistry models, which are all disabled for this testcase.
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FIGURE 6.3.1 Input File Differences for Test Case #3,
BF2_QB0600 ES47 TEST3_INP.DIF

EEEEEEEEEE R X

File PAA: [ANALYSIS.BF.QB(O60C.ES47.TEST3]BFZ QBO60C_TEST3.INP;1

a5
66
67

EE R E & X3

GRID BLOCK MGO CONCENTRATION INITIAL CONDITIONS
41*0.0
DSATLIM, DFRESLIM, SATLIMIT

File PAA:[ANALYSIS.BF.QBOG00.ES47.TEST3]|BF2_TEST3_QA0500.INP;1

65

DSATLIM, DPRESLIM, SATLIMIT
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File PAA: [ANALYSIS.BF.(QBO600.E547.TESTI|BF2_QROGQQ_TEST3I.INP; 1

121
122
123

Tk k&

NBORERESET
Q
# LAMBDA SOR SGR

File PAA:[ANALYSIS.BF.QROG00.ESA7.TEST3]BF2_TEST3_DAGS00.INP;1

119

# LAMBDA SOR SGR

EEEAE TR EEE S R

LES RS SR B NE R L

File PRA:|ANALYSIS.BF,.QB06U0.ES47,.TEST3]BF2_QBO600_TEST3.INP;1

123
130
131
132
133

LE R & X

TOL AND SOCEFFMIN FOR PERMEABILITY MODELS 11 & 12
1.000000E-02 1.000000E-03

NMATSP, rOR SMOOTH PERMEABRILITY TRANSITICON MODEL
0

FRACTURE MODEL

File PAA:[ANALYSIS.BF.QBO600.ES47.TEST3]BF2_TEST3_QA0500.INP;1

125

FRACTURE MODEL

LEA R ES L EEEEE]

ok Kok ko dde e dok

File PAA:[ANALYSIS.BF.QBO60C.ES47.TEST3|BF2_QBOGOC _TEST3I.INP;1

179
180
181
182
183
184
185
186
187
188
189
130
121
192
153
124
195
156
197
198
199
200
201
202
202
204
205

*drdr ok Aok

0.0 0.OF

HUMIDITY PACTORS: HUMFAC_COR, HUMFAC_BIO
0.0 0.0

RATE CONSTANTS: BRUCITELI AND BRUCITEH
0.0 0.0

RATE COEFFICTENTS: RXHZS AND RXCOZ

CHEMISTRY CUTOFF SATURATION: SOCMIN

¢.0

REACTANT/PRODUCT MCLECULAR WEIGHTS (HZ, H20, PFe, [CH6-H10-05]/6)
2.01590E-03 1.80150E-02 5.584708-02 2.70230E-Q2

REACTANT/PRODUCT MOLECULAR WEIGHTS (Fe(OH}2, FeS, MgO, Mg(OH}2, MgCO3}
8.986178-02 8.73000F-02 4.03044E-02 5.83196E-02 8.43142E-02
S5_HZ.5_H20,5 _Fe,S_Bio,S_FeQHZ, S_FeS, S_Mg0, 5_MgCH2, 5_MgCC3

0.0E+00 0-CE+00 0.0E+00 0_.QE+00 Q.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.QE+0QQ Q.0E+00 0.0E+Q0 C.QE+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 C.OE+00 0.Q0E+00 0.0E+00
0.08+00 Q0.0B+00 0.0E+00 0.0E+00 U.0E+00 0.0E+00 CQ.0E+00 0.0E+00 0.0E+00
0.0E+00 0.0E+00 0.CE+00 0.0E+00C 0.0E+00 C.0E+00 0.0E+00 0.0E+00 0Q.0E+00
0.0E+00 0.CE+00 0.0E+00 0.0E+Q0 0.0E+00 Q0.0E+00 0.0E+00 0.0E+(00 0.0E+00
0.0E+00 0-CE+00 0.0E+00 0.0E+00 0.0B+00 0.0E+Q0 0.0E+00 0.0E+00 0.0E+0D
1

REACTANT/PRODUCT DENSITIES (Fe, Fe(0H)2, FeS, [C6-H10-05
7.8700E+03 3.400008+03 4.70000E+03 1.10000E+03
REACTANT/PRODUCT DENSITIES (MgC, Mg{OH}Z2, MgCO3, SALT)
3.6000E+02 2.37000E+03 3.05000E+03 2.17000E+03

WICKING SATN, HUMID SMOOTHING, ALDPHARYR

0.0 F F 2000.

WILL CREEP CLOSURE BE ACTIVATED?

/6}

File PAA:[ANALYSIS,.BF.QBO&00.E547.TEST3]BF2_TEST3_QA0500,INP;1

171
172
173
174
175
176
177
178
179
180
181
182

c.0 ¢c.0

HUMIDITY FACTORS: HUMFAC COR, HUMFAC_RICQ

0.0 0.0

REACTANT/PRODUCT MOLECULAR WEIGETS (H2, H20, FE, [CE6E-H10-051/6
2.01588D-03 15.01528D-03 55.847D-03 3.0026E-02

SCOR_H2=a,5COR_HZ0Q=h, SCOR_FE=¢: where b*H20 + ¢*FE=> a*H2 + inert solids
1.0683E+00 1.8633E+00 1.0000E+0Q0

SBIO_GAS=a,S5BI0_H20=b, SBEI0O_CH20=c: where b*H2Z0 + c*CHZD=>»> a*GAS + inerts
1.2290E+0C 0.0000E+D0 1.0000E+00

WICKING SATN, HUMID SMOOTHING, ALPHARXN

0.0 F 2000.

WILL CREEP CLOSURE BE ACTIVATEDR?
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LR R E SR RS SRR

Number of differaence seccions found: 4
Number cf difference records found: 34

DIFFERENCES /IGNORE= (SPACING, TRAILING_SPACES, BLANK_LINES}/MERGED=1/0QUTPUT=-
PAA: [ANALYSIS.BF.QBOA00.ES47. TESTA ) BFZ_QBOA00_ES47_TESTI_INP.DIF;L1-
PAA: [ANALYSIS,.BF.QBO600.ES47.TEST3 1 BF2_QBOG00_TEST3, INP;1-

PAA: [ANALYSIS.BF.QB0600,ES47.TEST3 ] BF2 TEST3_QA0500.INP;1

The second input file, BF2 CLOSURE.DAT, contains the closure surface data required by
BRAGFLO to define the creep closure surface within the repository. The same input file is used
for all 14 test cases. It is too wide to fit the format of a written report, but it is stored in class
QBO0600 of the CMS library. BF2 CLOSURE.DAT is an ASCII input file that is read by
BRAGFLO if creep closure is to be simulated. If creep closure is not to be simulated a dummy
file must be included even though this dummy file will not be read. The user is responsible for
the creation of a file with porosity surface information. It is not generated by PREBRAG, but a
.CSD file 15 generated by the SANTOS software module, which can be used as the BRAGFLO
6.0 input file.

6.3.4 Test Results

Regression testing is used for Test Case #3 to show that the acceptance criteria for BRAGFLO
6.0 have been satisfied. The ASCII output file, BF2 QB0600_ES47 TEST3.QUT, from Test
Case #3 of BRAGFLO 6.0 run on the ES47 is compared to the output file,

BF2_VMS82 V500_ES47 TEST3.0UT (Nemer, 2006), using the VMS DIFFERENCE
command. The results are stored m BF2_QB0600_ES47 TEST3_ OUT.DIF, which is shown in
Appendix A.3.3, with differences due to reporting of new input information indicated in bold
italics. A summary of differences is listed in Figure 6.3.2.

FIGURE 6.3.2 Summary of Difference Statistics for Test Case #3

Number of difference sections found: 18
Number of difference records found: 200

DIFFERENCES /IGNORE={SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTFUT=-
PAA: [ANALYSTS.BF.QB0600.ES47 . TEST3]BF2_0QB0600_ES47_TEST3_OUT.DIF; 1~
PAA: [ANALYSIS.BF.QB0600.ES47.TEST3 | BF2_QB0600_ES47_TEST3 .0UT; 1~
PAA: [ANALYSIS.BF.(QBO600 .ES47 . TEST3]1BF2_VMS82_VH00_ES47_TEST3.0UT;1

» Difference in dates and times, file and directory names,
code version and date, and execution statistics; 12 sections;

¢ Differences due to new input: 6 sections.

The ASCH output files, BF2_QB0600_ES40 TEST3.0UT and
BF2_QB0600_ES45_TEST3.0UT, from Test Case #3 of BRAGFLQ 6.0 run on the ES40 and
ES435, respectively, are compared to the output file, BF2 QB0600_ES47 TEST3.0UT, using the
VMS DIFFERENCE command, with the results stored in
BF2_QB0600_ES40 TEST3_ OUT.DIF and BF2_QB0600_ES45 TEST3_OUT.DIF (Appendix
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A.3.4), respectively. Examinations of these files show that there are no differences other than

run dates and times, file and directory names, platform names, and execution statistics.

There are no unacceptable differences in values of output variables for Test Case #3 between
BRAGFLO 6.0 and BRAGFLO 5.0 running on the OpenVMS 8.2 operating system. Visual
inspection of the ASCII output files confirmed that the input that describes the test case is read
correctly. Based on the comparison of the output files, we conclude that BRAGFLO 6.0 satisfies
the acceptance criteria specified for Test Case #3 in the RD/VVP {Nemer, 2007) and is valid on
the ES40, ES45 and ES47 running OpenVMS 8.2,
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6.4 Test Case #4. Two-Dimensional Infiltration.
6.4.1 Test Objective

The purpose of this test is to verify that BRAGFLO can accurately track a propagating wetting
profile in a partially saturated, vertical, two-dimensional system. Results are compared both with
TOUGH and with experimental measurements made by Vauclin et al. (1979).

A vertical slab of soil has dimensions 3 m by 2 m. At initial time, the water table is located 0.65
m from the bottom. In this saturated region, the water saturation is 1.0, and the water is in
gravity equilibrium. Above the water table, the soil is unsaturated and in gravity/capillary
equilibrium. The lower boundary and left boundary (line of symmetry) are impervious to flow.
The right boundary is a mixed type, with the surface below the water table a constant pressure
and constant water saturation of 1. Above the water table, the nght boundary is a seepage surface
in which the water flux is zero when the surface is unsaturated and maintains a pressure equal to
the hydraulic head when the surface is saturated. The seepage face across the top surface is
simulated by a no-flow boundary, as discussed by Moridis and Pruess (1992). Beginning at
initial time, infiltration is modeled by water injection along the first 0.5 m of the top surface at a
fixed rate of 4.111 x 10-5 m/s. Figure 6.4.1 shows water content as a function of depth into the
soil slab at vanious times after the start of recharge, and compares TOUGH simulation results
with experimental results at a horizontal distance of 0.19 m from the line of symmetry. In Figure
6.4.2, TOUGH and experimental results are compared at a distance of 1.39 m from the line of

symmetry.

Simulating the advance of the saturation front during the recharge of the system using
BRAGFLO is a test of Functional Requirement R.15. Use of a well model to inject water is a
test of Functional Requirement R.16.

The BRAGFLO and TOUGH solutions use a relative permeability and capillary pressure model
specific to this test case based on experimental measurements and analyses done by (Vauclin et
al. 1979). Their correlations for unsaturated hydraulic conductivity and moisture content as
functions of capillary head have been converted to correlations for relative permeability and
capillary pressure as follows:

s = 1;Sw (6.4.1)
ko= 1 6.4.2

™ 1+28.7683538 717 (64.2)
ko =1-k, (6.4.3)
P =3783.01455"*" (6.4.4)

where

Sw = wetting phase (brine) saturation,
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S. = effective brine saturation,
k- = brine relative permeability,
ke = gas relative permeability,
P. =capillary pressure [Pa),

Although these models are not used in the compliance calculations, their use in this test case
requires that they be tested to validate Functional Requirement R.8.

In addition, this test case tests the basic Functional Requirements R.1 to R.3, R.5 to R.7, and
R.18, which describe the problem being tested, and R.11 to R.12, the equations of state for the
fluids.

FIGURE 6.4.1 Comparison of TOUGH and Experimental Results for Test Case #4, Two-
Dimensional Infiltration, at Distance x = 0.19 m

00 T L T 1 ! I 1 T 1 r L ] L) 1 I L L )

[ J
| .
05 e \\‘ -
L. G ................... "-a. ‘\‘\‘ .
- F U ]
— | uA'. li -
= ks ]
£ 1.0 I— Eli A .
53 - N 4
8 | \{ ® |
TOUGH Experimental T
a5k =1.0hr 0000i=1.0hr |
| ——- t=2.0 hr po t=2.0 hr i
| ----- t=8.0 hr AAAATI=B.Ohr {
- .

_20 [ 1 Y I 1 1 [ 1 I 1 1 1 1 I L i N

0.0 0.1 0.2 0.3 0.4

Water content

U1 [JOSCHAE BRAGFLO.QA_85.TESTs CMEIBF2_TESTa_ET019.CMD;8 SPLAT X2.0 030a/es 16:28:17
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FIGURE 6.4.2 Comparison of TOUGH and Experimental Results for Test Case #4, Two-
Dimensional Infiltration, at Distance x = 1.39 m

DO 1 T 1 T I [ T T L I T i T 7 I L T 1 1
-
E |
_E —
Q -

a

i TOUGH Experimental il
| — t=20hr coo0t=20hr )
45 ——-1=BOhr 00D t=B.0 hr |
o -

_20 1 1 1 [ ]_ —t 1 | 1 | 1 1 e 1 _I | I | L 1

0.0 0.1 0.2 03 04
Water content

U1 {JOSCHRAE.BRAQFLO QA 95 TEST4.CMSIBF2_TESTA_ET139.CMD;5 SPLAT X2.9 03i0d/8¢ 15:26:41
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TABLE 6.4.1 Results from TOUGH Run on Test Case #4 BF2_TEST4_T019.DAT

Depth, m

water content, @ 1
hr

Watar content, @ 2
hr

Water content, @ B

hr

-0.185000E+C1

0.300C00E+0CD

0.300000E+00

0.299998E+00

-0.16C000E+D]

0.300000E+00

0.300000E+0Q0

0.299996E+00

-0.145000E+01

0.300000E+00

C.3DCOCDE+CO

0.295935E+00

-0.137500E+01

0.300C00E+00

0.299938E+00

0 .299995E+00

-0.132500E+01

0.295741E+00

0.299995E+C0Q

G.29595%5E+00C

-0.125000E+01

0.293448BE+00

0.299832E+00

0.299995E+00

-0.115000E+01

0.259416E+00

0.295374E+00

0.292995E+00

-0.105000E+01

0.200817E+DO

G.275683E+00D

0.299995E+00

-0.950000E+00

0.141698E+00

0.235134E+Q0

0.299995E+Q0

-0.850000E+00

0.9683158-01

0.246188E+C0

0.299995E+00

-0.750000E+00

0.746775E-01

0.244559E+G0

0.299524E+00

-D.650000E+0D

0.107866E+00

0.245577E+00

0.292184E+00

-0.350000E400Q

0.175583E+00

0.247272E+00

0.276760E+00

~0.450000E+0C0

0.217323E+00

0.249016E+0D

0.263738E+00

~0.350000E+00

0.236401E+00

0.250650E+00

0.257223E+00

~-0.250000E+00

0.245551E+00

0.252151F+00

0.254987E+00

-0.150000E+0D0Q

0.250445E+00

0.253514E+00

0.254731E+00

-0.500000E-01

0.253323E+00

0,254704E+00C

0.255223E+00

BF¥2 TEST4 T139.DAT

Depth, m Water content, @ 1 | Water content, @ 2 | Water content, @ 8
hr hr hr
-0.185000E+01 0.3C0000E+00 0.300000E+00 0.300000E+00
-0.160G00CE+01 0.300000E+00D 0.3C0000E+0C 0.299598E+{0
~3.145000E+01 0.300000B+00 0.3C0C0DDE+DC 0D_.299996E+00
-C0.137500E+01 0.300000E+00 0.3000C0E+CO 0.2999958E+00
-0.132500E+01 0.299753E+00 0.299900E+00 0.259995E+00
-0.125000E+01 0.2%3754E+00 0.296374E+00 0.299885E+00
-0.115000E+01 0.260233E+00 0.267603E+00 0.2599985E+00
-0.1050008+01 0.201661E+00 D.209473E+D0 0.299599E+00
-0.950000E+00 0.142053E+00 0.145442E+00 0.297273E+00
-0.850000E+00 0.963130E-01 0.968238E-01 0.273588E+00
-0.750000E+00 0.654303E-02 0.654450E-01 0.224306E+00
-0.650000E4+00 0.454165E-01 0.454184E-01 0.163896E+00
-0.550000E+00 0.324071E-01 0.3241128-01 0.11013BE+0QC
-G.450000E+00 0.237719E-01 0.2377458-01 0.708189E-01
-0.350000E+00 0.178B59E-01 0.178875E-01 0.455588E-01
-0.250000E+00 0.137646E-01 0.137661E-01 D.210136E-01
-0.15000CE+0QD 0.108054E-01 0.108072E-01 0.223133E-01
-0.500Q00QE-01 0.863170E-02 D.8B63365E-02 0.163043E-01

6.4.2 Test Procedure

Test Case #4 1s run using the WIPP PA run control system. The scripts, script input files, and all
other files related to validation testing of BRAGFLO 6.0 reside in QB0600 class of the CMS
library, LIBBF. All test inputs are fetched at run time by the scripts, and test outputs/results and
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run logs are automatically stored by the scripts in the CMS library. The test case is run on each
of the three platforms, ES40, ES45 and ES47. Excerpts from the BRAGFLO 6.0, Test Case #4,
.LOG files, BF2_QB0600_ES40 TEST4 RUN.LOG, BF2 QB0600_ES45 TEST4 RUN.LOG
and BF2_QB0600_ES47 TEST4 RUN,LOG are included in Appendix A.4.1. These indicate
the files that are used or generated.

To validate BRAGFLO 6.0 on all three platforms, the following procedure is performed for Test
Case #4,

1) Validation test results from BRAGFLO 6.0 run on the ES47 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 5.0 run on the ES47 with
OpenVMS 8.2 (Nemer, 2006).

2) Validation test results from BRAGFLO 6.0 run on the ES40 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2.

3) Validation test results from BRAGFLO 6.0 run on the ES45 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2.

The VMS DIFFERENCE command is used to compare the output file from BRAGFLO 6.0 to
the corresponding output file as outlined above. Differences are recorded in ASCII files.
Dafferences that involve dates and times, file and directory names, platform names, code version
and date, and execution statistics are deemed to be acceptable. In addition, differences, involving
the reporting of new input information for BRAGFLO 6.0 in the output files, are acceptable and
desirable, because they improve documentation of analyses. Numerical differences, if any, are
evaluated according the requirements of the BRAGFLO 6.0 RD/VVP (Nemer, 2007).

The results from the validation test of BRAGFLO 5.0 on the ES47 running OpenVMS 8.2 were
determined valid by comparison to the output from the validation of BRAGFLO 5.0 on the ES40
with OpenVMS 7.3-1 (Nemer, 2006). The output of BRAGFLO 5.0 on the ES40 with
OpenVMS 7.3-1 was determined to be valid by comparison to the output of BRAGFLO 4.10 on
the Compaq ES45 running OpenVMS 7.3-1 (Stein; Zelinski, 2004b). The output of BRAGFLO
4.10 on the Compaq ES45 running OpenVMS 7.3-1 was determined valid by comparison to the
output of BRAGFLO 4.10 from the Compaq ES40 running OpenVMS 7.3-1 (Fox; Trone, 2003).
In turn, the output of BRAGFLO 4.10 from the Compaq ES40 running OpenVYMS 7.3-1 was
determined to be valid by comparison to the output of the validation of BRAGFLO 4.10, done on
an Alpha 2100 running OpenVMS 6.1 (Hanson; Fox; Trone, 2003). In the validation for Test
Case #4 for BRAGFLO 4.10, the acceptance criteria were comparisons with confirmed published
data and technical literature and independent calculations, together with manual inspection of the
output from the test case (Schreiber 1997a). The code BF2_TEST4 _BSAT.FOR was run to
extract results from the BRAGFLO ASCII output file, BF2_ TEST4.0UT, and place the results
into a data file, which was input to the plotting software, SPLAT. The resulting plots
superimposed BRAGFLO results and the independent results. Numerical comparisons were also
performed.
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6.4.3 Input Files

Two types of input files are required to run BRAGFLO 6.0. The first input file,
BF2_QB0600_TEST4.INP, is an ASCII control file generated by the PREBRAG software
module and is shown in Appendix A.4.2. This file is generated by modifying the input file,

BF2 TEST4 QAOQ500.INP, which was used in the validation of BRAGFLO 5.0, for the new
input information for BRAGFLO 6.0. The VMS DIFFERENCE command is used to compare
these two files and the differences are recorded in the ASCII file,
BF2_QB0600_ES47 TEST4 INP.DIF (Figure 6.4.3). As seen in Figure 6.4.3, the differences
between the input files consist of four sections that correspond to the new input information for
BRAGFLO 6.0. The first section contains the input of the initial MgO concentration (with the
values all set to zero), while the next section shows the input for the material change reset model
(with the model disabled by the 0 in the input). The third section contains the input parameters
for permeability models 11 and 12 (which are not used in this testcase), as well as for the smooth
permeability model {(with the model disabled by the 0 in the input). The last section contains the
input parameters for the chemistry models, which are all disabled for this testcase.

FIGURE 6.4.3 Input File Differences for Test Case #4,
BF2_QB0600_ES47 TEST4 INP.DIF

File PAA: [ANALYSIS.RBF.QBO600.ES47.TEST4]BF2_QBO600_TEST4. INP; 1
114  GRID BLOCK MGO CONCENTRATION INITIAL CONDITIONS
115 378+%0.0
116  DSATLIM, DEFRESLIM, SATLIMIT

* ke ok ok ok

File PAA:[ANALYSIS.BF.QBO60D.ES47.TEST4]BF2_TEST4_QA0S00.INP;1
114  DSATLIM, DPRESLIM, SATLIMIT

&k Ak ok kok ok ok k

LA ERE R AR ER LR ]

Pile PAA: [ANALYSIS.BF.QBCS00.ES47.TEST4]1BF2_QBO600_TEST4.INP;1
188 NBORERESET
189 0
190 # LAMBDA SOR SGR

&k drk ook ok

File PAA:[ANALYSIS.BF.QBO600.ES47.TEST4]BF2_TEST4_QANS00.INP;1
186 # LAMBDA SOR SGR

LR EREEEEEEEE]
ERE R P E R LS

File PAA:[ANALYSIS.BF.QBO50C.ES47.TEST4]BF2_QBOS0I_TEST4 . INF;1
199  TOL AND SOCEFFMIN FOR PERMEABTLITY MODELS 11 & 12
200 1.000000E-02 1.00D0OOE-03
201  NMATSP, FOR SMOOTH PERMEABILITY TRANSTTION MODEL
202 0
203 FRACTURE MODEL

ok e koo

File PAA: [ANALYSIS.BF.QBOG00.ES4T, TRST4]BFZ_TEST4 QAC500.TNP;1
185  FRACTURE MODEL

drokoar k ok oo hok ok Kk k
Ak rkmkkhk ok ok

File PAX:[ANALYSTIS.BF.QB0&00.ES4T . TEST4]BF2_QRO600_TEST4.INE;1
249 0.0 0.0 F
250 HUMIDITY FACTORS: HUMEFAC_COR, HUMEAC_BIO
251 0.0 0.0
252 RATE CONSTANTS: BRUCITET AND BRICITEH
253 0.0 0.0
254 RATE COEFFICIENTS: RXHZ28 AND RXCOZ
255 CHEMISTRY CUTOFF SATURATION: SQUMIN
256 0.0
257 REACTANT /PRODUCT MOLECULAR WEIGHTS (H2, H20, Fe, [C6-H10-051/86)
258 2.01590E-03 1.80150E-02 5.58470E-02 2.70230E-02
2585 REACTANT/PRODUCT MOLECULAR WEIGHTS(Fe(OH)2, FeS, MgQ, My{OH}Z, MgCO3}
260 3.98617E-02 8.79000E-02 4.03044E-02 5.83196E-C2 8.43142E-0D2
261 S_HZ,S5_H20,5 _Fe,S_Bic,S_FeQH2, 5 Fes,S_Mg0,S_MgOH2, S_MgCO3
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262 0.0E+00 O.DE+00 0.DE+00 0.0E+00 O.0E+DQ 0.0E+Q0 0.0E+00 Q.0E+00 0.0E+0Q
263 0.0E+00 0.0E+00 0.0E+00 0.0E+00 G.0E+00 0.0E+D0 0.0E+00 0.0E+00 0.0E+0Q
264 0.0B+00 G.0E+Q0 0.0E+00 0.0E+0Q0 O.QE+00 0.0E+00 0.CE+(0 O.QE+00 0.0E+0QQ
265 3.0E+Q0 0.0E+00 0.CE+0Q G.0E+C00 Q.0E+00 0.0FE+00 0.0E+00 0.0E+00 C.OE+00
265 0.0E+00 0.0E+0D 0.0E+00 0.0E+00 O.0E+00 0.0E+00 0.0E+0C 0.0E+00 0.0E+Q0
267 0.0E+00 C.0E+00 0.0E+00 0.0E+0D O.0E+D0 D.QE+0Q0 0.0E+C0 0.0E+00 0.0E+00Q
268 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+C0 0.Q0E+00 0.0E+00

269 REACTANT/PRODICT DENSITIES {(Fe, Fe{OH}2, FeS, [C6-H1D-05}/6)

270 7.8700E+03 3.40000E+03 4.70000E+03 1.1C000E+03

271 REACTANT/PRODUCT DENSITIES {MgO, Mg (OH}2, MgCO3, SALT)

272 3.6000E+03 2.37000E+03 3.05000E+03 2.17000E+03

273 WICKING SATN, HUMID SMOCTHING, ALPHARXN

274 0.0 F F 2000,

275 WILL CREEP CLOSURE BE ACTIVATED? IF .TRUE., 0=MOLE-BASED; 1=PRESSURE-BASED

* ok w kA

File PAA: [ANALYSIS.BF.QBO&C0.ES47.TEST4]BF2_TESTY QAOS00.INP;1
241 G.0 0.0
242 HUMIDITY FACTORS: HUMFAC_COR, HUMFAC_BIO
243 0.0 0.0
244 REACTANT/PFRODUCT MOLECULAR WEIGHTS {HZ, H20, FE, [C6-H10-05]/6
245 2.01588D-03 18.01528p-03 55.847D-03 3.0026E-02
246 SCOR_H2=a, SCOR_K20=h, SCOR_FE=c: where b*H20 + c*FE=> a*H2 + ilnert solids
247 1.0683E+00 1.8633E+00 1.0000E+00
248 SBIO GAS=a, SBIO _HZ20=b,SBIC_CH20=c: where b*H20 + c*CH20=> a*GAS + inerts
249 1.2290E+00 0.000DE+00 1.0000E+0D
250 WICKING SATN, HUMID SMOOTHING, ALPHARXN
251 0.0 F 2000,
252 WILL CREEP CLOSURE BE ACTIVATED? IF .TRUE., O=MCLE-BASED; l1=PRESSURE-BASED

LR EE SRR EES EE

Number of difference secticns found: 4
Number of difference records found: 34

DIFFERENCES /IGNORE={SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PRA: [ANALYSIS,BF.QB0O600.ES47 . TEST41BF2 QBOG00_ES47 TEST4_INP.DIF;1-
PAA: [ANALYSIS.BF.QBO&G0,.E547 . TEST4 | BF2_{QBO&00_TESTA . INP;1-

PAA: [ANALYSIS.BF.QBO600.ES47.TEST4)BF2_TEST4_Qa0500.INP;1

The second input file, BF2_CLOSURE.DAT, contains the closure surface data required by
BRAGFLO to define the creep closure surface within the repository. The same input file 1s used
for all 14 test cases. It is too wide to fit the format of a written report, but it is stored in class
QB0600 of the CMS library. BF2_CLOSURE.DAT is an ASCII input file that is read by
BRAGFLO if creep closure is to be simulated. If creep closure is not to be simulated a dummy
file must be included even though this dummy file will not be read. The user is responsible for
the creation of a file with porosity surface information. It is not generated by PREBRAG, but a
.CSD file is generated by the SANTOS software module, which can be used as the BRAGFLO
6.0 input file.

6.4.4 Test Results

Regression testing is used for Test Case #4 to show that the acceptance criteria for BRAGFLO
6.0 have been satisfied. The ASCII output file, BF2_QB0600_ES47 TEST4.0UT, from Test
Case #4 of BRAGFLO 6.0 run on the ES47 is compared to the output file,
BF2_VMS82_V500_ES47_TEST4.0UT (Nemer, 2006), using the VMS DIFFERENCE
command. The results are stored in BF2_QB0600_ES47_TEST4 OUT.DIF, which is shown in
Appendix A.4.3, with differences due to reporting of new input information indicated in bold
italics. A summary of differences is listed in Figure 6.4.4.
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FIGURE 6.4.4 Summary of Difference Statistics for Test Case #4

Number cf difference gections found: 18
Number of difference records found: 203

DIFFERENCES /IGNORE={SPACING, TRAILING_SPACES, BLANK_LINES)/MERGED=1/QUTPUT=-
PAA: [ANALYSIS.BF.QB0O600.ES47 . TEST4]BF2_QB0O&00_ES47_TEST4_OUT.DIF;1-
PAA: [ANALYSIS.BF.QB0600.ES47.TEST4]BF2_QB0&00_ES47_TEST4.0UT;1-

PAA: [ANALYSIS.BF.QBO600.ES47. TEST4]BF2_VMS82_V500_ES47_TEST4.QUT: 1

e Difference in dates and times, file and directory names,
code version and date, and execution statistics: 12 sections;

o Differences due to new input: 6 sections.

The ASCII output files, BF2_QB0600_ES40 TEST4.0UT and

BF2_QB0600_ES45 TEST4.0UT, from Test Case #4 of BRAGFLO 6.0 run on the ES40 and
ES45, respectively, were compared to the output file, BF2 QB0600_ES47 TEST4.0UT, using
the VMS DIFFERENCE command, with the results stored in
BF2_QBO0600_ES40 TEST4 OUT.DIF and BF2 QB0600_ES45 TEST4 OUT.DIF (Appendix
A.4.4), respectively. Examinations of these files show that there are no differences other than
run dates and times, file and directory names, platform names, and execution statistics.

There are no unacceptable differences in values of output variables for Test Case #4 between
BRAGFLO 6.0 and BRAGFLO 5.0 running on the OpenVMS 8.2 operating system. Visual
inspection of the ASCII output files confirmed that the input that describes the test case is read
correctly. Based on the comparison of the outpnt files, we conciude that BRAGFLO 6.0 satisfies
the acceptance criteria specified for Test Case #4 in the RD/VVP (Nemer, 2007) and is valid on
the ES40, ES45 and ES47 running OpenVMS 8.2,
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6.5 Test Case #5. Two-Dimensional, Two-Phase Flow With Gas Injection.
6.5.1 Test Objective

The purpose of this test is to verify the ability of BRAGFLO to model gas injection (or
generation) and the subsequent migration of gas in a two-phase system (Functional Requirements
R.15 and R.16). This problem consists of a two-dimensional vertical cross section with a gas
injection well located at the center of a 22m by 21m region. Because of symmetry with respect
to a vertical plane through the well, only the solution on the right half of the region needs to be
obtained, so a 11m by 21m region is modeled. The reservoir is initialized to gravity/capillary
equilibrium. Gas is injected at a constant rate from initial time until time 1.0 x 10’ s. TOUGH
was run on the same problem to provide a comparison of the BRAGFLO results. The TOUGH
results are shown in Figures 9.5.1 to 9.5.4. In addition, this test case tests the basic Functional
Requirements R.1 to R.3, R.5 to R.7, and R.18, which describe the problem being tested, and
R.11 to R.12, the equations of state for the fluids.

FIGURE 6.5.1 TOUGH Resuits for Test Case #5, Gas Injection. Gas Pressures in

Horizontal Cross Section Through the Well at Time t =1.0 x 107s
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FIGURE 6.5.2 TOUGH Results for Test Case #5, Gas Injection. Gas Saturations in
Horizontal Cross Section Through the Well at Time t=1.0 x 1 0's
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FIGURE 6.5.3 TOUGH Results for Test Case #5, Gas Injection. Gas Pressures in Vertical
Cross Section Through the Well at Time t =1.0 x 10" s
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FIGURE 6.5.4 TOUGH Resuilts for Test Case #5, Gas Injection. Gas Saturations in
Vertical Cross Section Through the Well at Time t =1.0 x 10 s
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TABLE 6.5.1 Data Files Produced by BF2 TESTS BFDAT.FOR, Test Case #5

BF2_QBO0600_TESTS_BFHX.DAT | BRAGFLO vs. horizontal distance outward
pressure from well
BF2_QB0600_TESTS_BFHX.DAT | BRAGFLO vs. horizontal distance outward
saturation from well
BF2_QB0600_TESTS_BFVX.DAT | BRAGFLO vs. vertical distance from top
pressure downward through well
BF2_QB0600_TESTS5_BFVX.DAT | BRAGFLO vs. verticat distance from top
saturation downward through well
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TABLE 6.5.2 Data Files Produced for TOUGH Results Test Case #5

BF2_TESTS _THHX.DAT TOUGH pressure vs. horizontal distance outward
from well

BF2 TESTS_THHX.DAT TOUGH saturation vs. horizontal distance outward
from well

BF2_TEST5_THVX.DAT TOUGH pressure vs. vertical distance from top

downward through well

BF2_TEST5_THVX.DAT TOUGH saturation vs. vertical distance from top
downward through well

TABLE 6.5.3 Results from TOUGH Run on Test Case #5 BF2 TESTS THHX.DAT

Distance, m P, MPa 8,
n 25 272 13748 0 339K1]
1.25 21,440 _0.27623
2.25 19.564 _0.24034
3,25 13, 231 _0.21602
4,25 16.862 _0.19553
5,25 15,697 _{.1738%¢6
5,25 14 369 _0.,15003
_71.25 12.4940Q g.12108
2. 25 11.397 0.08178
_9.25 9,924 0.01858
10 25 9 344 4.430000

BF2 TESTS THVX.DAT

Distance, m By, MPa Sg
0.5 B8.505 0.02£3¢8
1.5 9.450 0.06498
2.5 10.831 0.10241
3.5 12.490 0.13112
4.5 13.578 0.15464
5.5 15.374 0.17554
6.5 16,692 0.19523
2.5 18.00C5 0.21444
8.5 18.3490 0.2376%
3.5 20.764 0.27295
10.5 22.376 D.33961
11.5 20.800 0.27246
12.5 19.427 0.23662
13.5 18.156 0.21249
14.5 16.%24 0.19182
i5.5 15.676 0.16386
16.5 14.350 0.14557
i7.5 12.915 0,11526
i8.5 11.361 0.07344
19.5 8.967 0.00919
20.5 9.493 8.00000
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6.5.2 Test Procedure

Test Case #5 1s run using the WIPP PA run control system. The scripts, script input files, and all
other files related to validation testing of BRAGFLO 6.0 reside in QB0600 class of the CMS
library, LIBBE. All test inputs are fetched at run time by the scripts, and test outputs/results and
run logs are automatically stored by the scripts in the CMS library. The test case is run on each
of the three platforms, ES40, ES45 and ES47. Excerpts from the BRAGFLO 6.0, Test Case #5,
.LOG files, BF2_QB0600_ES40 TEST5 RUN.LOG, BF2_QB0600_ES45 TEST5 RUN.LOG
and BF2 QB0600_ES47 TEST5 RUN.LOG are included in Appendix A.5.1. These indicate
the files that are used or generated.

To validate BRAGFLO 6.0 on all three platforms, the following procedure is performed for Test
Case #5.

1} Validation test results from BRAGFLQ 6.0 run on the ES47 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 5.0 run on the ES47 with
OpenVMS 8.2 (Nemer, 2006).

2) Validation test results from BRAGFLO 6.0 run on the ES40 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2.

3) Validation test results from BRAGFLO 6.0 run on the ES45 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2

The VMS DIFFERENCE command is used to compare the output file from BRAGFLO 6.0 to
the corresponding output file as outlined above. Differences are recorded in ASCII files.
Differences that involve dates and times, file and directory names, platform names, code version
and date, and execution statistics are deemed to be acceptable. In addition, differences, involving
the reporting of new input information for BRAGFLO 6.0 in the output files, are acceptable and
desirable, because they improve documentation of analyses. Numerical differences, if any, are
evaluated according the requirements of the BRAGFLO 6.0 RD/VVP (Nemer, 2007).

The results from the validation test of BRAGEFLO 5.0 on the ES47 runming OpenVMS 8.2 were
determined valid by comparison to the output from the validation of BRAGFLQ 5.0 on the ES40
with OpenVMS 7.3-1 (Nemer, 2006). The output of BRAGFLO 5.0 on the ES40 with
OpenVMS 7.3-1 was determined to be valid by comparison to the output of BRAGFLO 4.10 on
the Compaq ES45 running OpenVMS 7.3-1 (Stein; Zelinski, 2004b). The output of BRAGFLO
4.10 on the Compaq ES43 running OpenVMS 7.3-1 was determined valid by comparison to the
output of BRAGFLO 4.10 from the Compaq ES40 running OpenVMS 7.3-1 (Fox; Trone, 2003).
In tum, the output of BRAGFLO 4.10 from the Compaq ES40 running OpenVMS 7.3-1 was
determined to be valid by comparison to the output of the validation of BRAGFLO 4.10, done on
an Alpha 2100 running OpenVMS 6.1 (Hanson; Fox; Trone, 2003). In the validation for Test
Case #5 for BRAGFLO 4.10, the acceptance criteria were comparisons with other independently
developed software of similar purpose (i. €., TOUGH), together with manual inspection of the
output from the test case (Schreiber 1997a). The code BF2 TEST5 BFDAT.FOR was run to
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extract pressure and saturation data from the output file, BF2_ TEST5.0UT, at time 1.0 x 107 s,
the final printout time, and create data files, which were input to the plotting software, SPLAT.
The resulting plots superimposed BRAGFLO results and the independent results. Numerical
comparisons were also performed.

6.5.3 Input Files

Two types of input files are required to run BRAGFLO 6.0. The first input file,
BF2_QB0600_TESTS.INP, is an ASCII control file generated by the PREBRAG software
module and is shown in Appendix A.5.2. This file is generated by modifying the input file,

BF2 TESTS_QAO0500.INP, which was used in the validation of BRAGFLO 5.0, for the new
input information for BRAGFLO 6.0. The VMS DIFFERENCE comimand is used to compare
these two files and the differences are recorded in the ASCII file,
BF2_QB0600_ES47_TESTS_INP.DIF (Figure 6.5.5). As seen in Figure 6.5.5, the differences
between the input files consist of six sections that correspond to the new input information for
BRAGFLQ 6.0. The first and second sections contain flags to write the new output variables for
BRAGFLQ 6.0 to the ASCII and binary files (which are disabled with the values all set to 0).
The third section contains the input of the initial MgO concentration (with the values all set to
zero), while the next section shows the input for the material change reset model (with the model
disabled by the 0 in the input). The fifth section contains the input parameters for permeability
models 11 and 12 (which are not used in this testcase), as well as for the smooth permeability
model {with the model disabled by the 0 in the input). The last section contains the input
parameters for the chemistry models, which are all disabled for this testcase.

FIGURE 6.5.5 Input File Differences for Test Case #5,
BF2_QB0600_ES47 TESTS _INP.DIF

File PAA:[ANALYSIS.BF.(QB0600,ES47.TESTS]BF2 OBO600_TESTS.INP;1
25 0000000C000DCD000CO0D0O0DDO
26  BINARY PRINT FLAGS

* &k k

File PAA:[ANALYSIS.BF.QBO60C.ES47.TESTS]BF2_TESTS QANS500.INP;1
25  BINARY PRINT FLAGS

EER R R EEE ES S

AR RS R EES L2

File PAA: [ANALYSIS.BF.QB0500.ES47.TESTS)BF2_QBO600_TESTS.INPF;1
25 Q00000000 Q2O0DR00D00000000C00
0 HISTORY VARTABLE OUTFUT

ok ok ok &k

File PAA: [ANALYSIS.BF.QBUA00.ESA7.TESTS]BF2_TESTS QA0500.INP;1L
28 HISTORY VARIABLE OUTPUT

LE R R AL EESEY

Kk wkkokkow ok ok Aok

File PAA: [ANALYSIS.BF.QBO600.ES47.TESTS]BF2_QBO600 TESTS.INP;1
104 GRID BLOCK MGO CONCENTRATION INITIAL CONDITIONS
105 231*0.0
1086 DSATLIM, DPRESLIM, SATLIMIT

* ook A ok ok

File PAA:[ANALYSIS.BF.(QB0600.ES47.TESTS]BF2_TESTS5_QAa0500.INP;1
102 DSATLIM, DPRESLIM, SATLIMIT

LEERE R R REE SR

LR RS R LR X ]

File PAA:[ANALYSIS.BF.QB0600.ES47.TESTS]BF2_QBOG00_TESTS.INP;1
le2 NBORERESET
163 0
164 # LAMBDA SOR SGR

ek Ik e

File PAA: [ANALYSIS.BF.QBOA0C.ES47.TESTE]BF2_TESTS Qa0500.INP;1
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158 # LAMBDA SOR SGR

LEEE S S EELE R

LRSS R ER R E S S

File PAA:[ANALYSIS,BF.QBOS00.ES47.TESTS]BF2_QB0S0C TESTS.INP;1
170  TOL AND SOCEFFMIN FOR PERMEABILITY MODELS 11 & 12
171 1.000000E-02 1.000000%-03
172  NMATSP, FOR SMOOTH PERMEABILITY TRANSITTON MODEL
173 0
174  FRACTURE MODEL DATA TO FOLLOW :T OR F

EE R S &)

File PAA: [ANALYSIS.BF.QBL600.ES47.TESTS]BFZ_TESTS_QA0500. INP;1
164 FRACTURE MCDEL DATA TQ FOLLOW :T OR F

LEE 2SS ERLE

Fodkde X Nk deod ok ek

File PAA: [ANALYSIS,BF.QBOG00.ES47.TESTS)BF2_QROEI0 _TESTS,INP;1
197 0.0 0.0 F
198 HUMIDITY FACTORS: HUMFAC COR, HUMFAC BIO
1399 0.0 0,0
200 RATE CONSTANTS: BRUCITEI AND BRUCITEH
201 0.0 D.D
202 RATE COEFFICIENTS: RXHZS AND RXCO2
203 0.0 0.0
204 CHEMISTRY CUTQFF SATURATION: SOCMIN
205 0.0
206 REACTANT/PRODUCT MOLECULAR WEIGHTS(H2, H20, Fe, [C6-H10-05]/6)
207 2.01590E-02 1.80150%-02 5.58470E-02 2.70230E-02
208 REACTANT/ PRODUCT MOLECULAR WEIGHTS{Fe(OH)2, FeS, Mg0, Mg(OH)Z, MgCD3)
209 8.98617E-02 &.79000E-02 4.03044E-02 5.83196E-02 £,43142E-02
210 S_H2Z,S_H20,5_Fe,S Bio,S_FeOCH2,5 FeS,S_MgD,S_MgOHZ,S_MgC0o3

211 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0,0E+00 0,0E+00 O.0E+00 0.0E+00 0.0E+00
212 0.0E+00 O0.0E+00 O.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
213 0.0E+00 0.0E+00 0.0E+00 C.0E+00 0.0E+00 0.CE+00 0.0E+00 0.0E+00 (¢.0E+00
214 0.CE+00 O.JE+00 0.0E+0Q0 D.OE+00 0.0E+00 0.C0E+00 0.0E+00 0.,0E+00 0.0E+0C
215 C.0E+0C C.0E+Q0Q 0.0E+00 D.0OE+G0Q 0.0E+00 0.0E+00 0O,0E+00 0,0E+00 0.0E+0C
216 0.0E+00 0.0E+Q0 0.0E+0Q O.0E+00 0,.0E+00 O.0E+00 0.0E+00 ©.DE+00 D0.0E+D0
217 0.0E+0C 0.0E+00 Q.0E+00 0.0E+00 0.0E+00 0.QE+00 0.0E+00 0.CQE+00 0.0E+00
218 REACTANT/PRODUCT DENSITIES (Fe. Fe{(OH}2, FeS, [(C6-H10-051/6€})
219 7.8700B+03 3_40000E+03 4.70000E+03 1,10000E+03
220 REACTANT/PRODUCT DENSITIES (Mg0Q, Mg(OH)2, MglO3, SALT)
221 3.6000E+03 2.37000E+03 3,05000E+03 2.17000E+03
222 WICKING SATURATION, HUMID SMOOTHING, ALPHARXN
223 0.0 F F 1000.
224 CREEP CLOSURE? IF .TRUE., 0=MOLE-BASED; 1=PRESSURE-BASED, PRES_LITHO TIME_INTRU
ok dr ok %ok
File PAA:[ANALYSIS.BF.QRO600.ES47.TESTS]BF2_ TESTS_QA0500.INP;1
187 0.0 0.0
183 HUMIDITY FACTORS: HUMFAC_COR, HUMFAC_BIO
189 0.0 0.0
150 REACTANT/PRODUCT MOLECULAR WEIGHTS {H2, H20, FE, [C6-H1(-051/6
191 2.01588D~03 18.015Z8D-03 55.847D-03 3.0026E-02
19z SCOR_HZ=a,SCCOR_H20=bh, SCOCR_FE=c: where Db*H20 + C*FE=> a*H2 + inert solids
193 1.1730E+00 1.6540E+00 1.0000E+00
194 SBIC_GAS=a,SBIQ_H20=b, SBI0O_CHZ0=c: where b*H20 + c*CHZ0=> a*GaS + inerts

195 7.6770E-01 0.C000CE+00 1.0000E+00

136 WICKING SATURATION, HUMID SMOOTHING, ALPHARYN

197 0.0 F 1000.

198 CREEP CLOSURE? IF .TRUE., (=MOLE-BASED; 1=PRESSURE-BASED, PRES_LITHO TIME_TINTRU

LEREE L LR EEE]

Number cof difference sections found: 6
Number of difference records found: 37

DIFFERENCES /IGNORE={SPACING, TRAILING SPACES, BLANK_LINES} /MERGED=1/0UTPUT=-
PRA: (ANALYSIS.BF.QBO600.ESA7.TESTS ] BF2_QB0600_ES47 TESTS_INP.DIF;1-
PAA: [ANALYSIS.BF.QB0600.ES47 . TESTS ] BFZ_QBOG00_TESTS.INP; 1-

PAA: [ANALYSIS.BF.QBOG0O(.ES47 . TESTS | BF2_TESTS_GADS00. INP; 1

The second input file, BF2 CLOSURE.DAT, contains the closure surface data required by
BRAGFLO to define the creep closure surface within the repository. The same input file is used
for all 14 test cases. It is too wide to fit the format of a written report, but it is stored in class
QB0600 of the CMS library. BF2 CLOSURE.DAT is an ASCI input file that is read by
BRAGFLO if creep closure is to be simulated. If creep closure is not to be simulated a dummy



BRAGFLO Version 6.0 ERMS #545018
Validation Document, Version 6.00 April 2007

Page 63 of 1712
file must be included even though this dummy file will not be read. The user is responsible for
the creation of a file with porosity surface information. It is not generated by PREBRAG, but a
.CSD file is generated by the SANTOS software module, which can be used as the BRAGFLO
6.0 input file.

6.5.4 Test Results

Regression testing is used for Test Case #5 to show that the acceptance criteria for BRAGFLO
6.0 have been satisfied. The ASCII output file, BF2_QB0600_ES47 TESTS5.0UT, from Test
Case #5 of BRAGFLO 6.0 run on the ES47 is compared to the output file,

BF2_VMS82 _V500_ES47 TESTS5.0UT (Nemer, 2006), using the VMS DIFFERENCE
command. The results are stored in BF2_QB0600 ES47 _TESTS_OQOUT.DIF, which is shown in
Appendix A.5.3, with differences due to reporting of new input information indicated in bold
italics. A summary of differences is listed in Figure 6.5.6.

FIGURE 6.5.6 Summary of Difference Statistics for Test Case #5

Number of difference sections found: 17
Number of difference records found: 205

DIFFERENCES /IGNORE=(SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QBO600.ES47 . TESTS|BF2_QBO600_ES47_TEST5_OUT.DIF;1-
PAA: [ANALYSIS.BF.QB0600.ES47 . TESTS]BF2_0QB0600_ES47_TESTS5.0UT;1-
PAA: [ANALYSIS.BF.QBO600.ES47 . TEST5]1BF2_VMS82_V500_ES47_TESTS5.00T;1

o Difference in dates and times, file and directory names,
code version and date, and execution statistics: 11 sections;

¢ Differences due to new input: 6 sections.

The ASCI output files, BF2_QB0600 ES40 TESTS5.0UT and

BF2 _QB0600_ES45 TESTS.0UT, from Test Case #5 of BRAGFLO 6.0 run on the ES40 and
ES45, respectively, are compared to the output file, BF2_QB0600 ES47 TESTS5.0UT, using the
VMS DIFFERENCE command, with the results stored in
BEF2_QB0600_ES40 TEST5 OUT.DIF and BF2Z_QB0600_ES45 TESTS_OUT.DIF (Appendix
A.5.4), respectively. Examinations of these files show that there are no differences other than
run dates and times, file and directory names, platform names, and execution statistics.

There are no unacceptable differences in values of output varables for Test Case #3 between
BRAGFLO 6.0 and BRAGFLO 5.0 running on the OpenVMS 8.2 operating system. Visual
mspection of the ASCH output files confirmed that the input that describes the test case is read
correctly. Based on the comparison of the output files, we conclude that BRAGFLO 6.0 satisfies
the acceptance criteria specified for Test Case #5 in the RD/VVP (Nemer, 2007) and is valid on
the ES40, ES45 and ES47 running OpenVMS 8.2.
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6.6 Test Case #6. Two-dimensional WIPP Preliminary Performance Assessment
Calculation.

6.6.1 Test Objective

The purpose of this test is to exercise functional requirements that are specific to WIPP
performance assessment calculations, but which were not tested in Test Cases 1-5. These include
tests of®

1) gas generation resulting from corrosion and biodegradation reactions [Functional
Requirement R.13];

2) creep closure of the repository [R.14];

3) fracturing of mterbeds [R.9];

4) Klinkenberg effect [R.107];

5) relative permeability and capillary pressure models [R.8];

6} gas and brine density calculations [R.11 and R.12];

7) porosity calculations in matenals other than waste [R.7 and R.9];

8} introduction of a borehole at the time of a human intrusion [R.7];

9) binary and ASCII output file generation [R.18];

10) reading an input file prepared by PREBRAG [ R.25];

11) postprocessing using POSTBRAG [R.27].

12y reading an closure-surface input file prepared in SANTOS [R.26]

Functional Requirement R.17 (flow in heterogeneous materials) is not tested explicitly because
this test case is too complex to be a valid test of that feature, but R.17 is utilized extensively in
this test. In addition, this test case tests the basic Functional Requirements R.1 to R.3, and R.5 to
R.6, which describe the problem being tested, R.11 and R.12, the equations of state for fluids,
and R.15, the calculation of two-phase flow.

This test case is modification of a single realization from a Latin hypercube sampling used in a
preliminary performance assessment calculation. It 1s expected to be similar to an actual
compliance calculation using BRAGFLO in that all the features to be used in compiiance
calculations will be in effect. The test case simulates a human intrusion into the WIPP repository
1000 years after the repository is decommissioned (E1 scenario) and covers the 10,000-year
compliance period. It is similar to Vector 7 of Test Case #7 except that Test Case #6 uses higher
corroston and biodegradation rates in order to generate sufficient pressures for fractuting to
occur,

6.6.2 Test Procedure

Test Case #6 1s run using the WIPP PA run control system. The scripts, script input files, and ali
other files related to validation testing of BRAGFLQ 6.0 reside in QB0600 class of the CMS
library, LIBBF. All test inputs are fetched at run time by the scripts, and test outputs/results and
run logs are automatically stored by the scripts in the CMS library. The test case is run on each
of the three platforms, ES40, ES45 and ES47. Excerpts from the BRAGFLO 6.0, Test Case #6,
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LOG files, BF2_QB0600_ES40_TEST6 RUN.LOG, BF2_QB0600_ES45 TEST6 RUN.LOG
and BF2_QB0600_ES47_TEST6_RUN.LOG are included in Appendix A.6.1. These indicate
the files that are used or generated.

To validate BRAGFLO 6.0 on all three platforms, the following procedure is performed for Test
Case #6.

1) Validation test results from BRAGFLO 6.0 run on the ES47 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 5.0 run on the ES47 with
OpenVMS 8.2 (Nemer, 2006).

2) Validation test results from BRAGFLO 6.0 run on the ES40 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS B8.2.

3) Validation test results from BRAGFLO 6.0 run on the ES45 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2,

The VMS DIFFERENCE command is used to compare the output file from BRAGFLO 6.0 to
the corresponding output file as outlined above. Differences are recorded in ASCH files.
Differences that involve dates and times, file and directory names, platforin names, code version
and date, and execution statistics are deemed to be acceptable. In addition, differences, involving
the reporting of new input information for BRAGFLO 6.0 in the output files, are acceptable and
desirable, because they improve documentation of analyses. Numerical differences, if any, are
evaluated according the requirements of the BRAGFLO 6.0 RD/VVP (Nemer, 2007).

The results from the validation test of BRAGFLO 5.0 on the ES47 running OpenVMS 8.2 were
determined valid by comparison to the output from the validation of BRAGFLO 5.0 on the ES40
with OpenVMS 7.3-1 (Nemer, 2006). The output of BRAGFLO 5.0 on the ES40 with
OpenVMS 7.3-1 was determined to be valid by independent calculations and manual inspection
of the output (Stein; Zelinski, 2004b). The binary output file was post-processed using
POSTBRAG, with an input .CDB file, BF2_TEST6_ALGEBRA.CDB, to produce an output
.CDB file, BF2_QB0600_TEST6.CDB, which can be examined using GROPE or SPLAT.

6.6.3 Input Files

Two types of input files are required to run BRAGFLO 6.0. The first input file,
BF2_QB0600_TEST6.INP, is an ASCII control file generated by the PREBRAG software
module and is shown in Appendix A.6.2. This file is generated by modifying the input file,
BF2_TEST6_QA0500.INP, which was used in the validation of BRAGFLO 5.0, for the new
input information for BRAGFLO 6.0. The VMS DIFFERENCE command is used to compare
these two files and the differences are recorded in the ASCII file,
BF2_QB0600_ES47 TEST6 INP.DIF (Figure 6.6.1). As seen in Figure 6.6.1, the differences
between the input files consist of thirteen sections that correspond to the new input information
for BRAGFLO 6.0. The first and second sections contain flags to write the new output variables
for BRAGFLO 6.0 to the ASCII and binary files. The order of the flags changed in BRAGFLO
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6.0, but the input file flags are set to output the same variables as before. The third section
contains the input of the initial MgO concentration (with the values all set to zero). Sections 4 to
11 shows changes made for the waste area reset model. This model is improved to enable more
materials to be reset, instead of being limited to the waste materials (i.e. the shaft, open drifts,
etc.) Material #10 CAVITY 4 had two different reset saturations which necessitated the
introduction of a new material labeled #39 CAVITY _5 to represent both saturations. Matenial
#39 1s given the same properties as #10 (which it replaced in three cells), except for the reset
saturation. Section 4 shows the replacement of material #10 with #39. Sections 5,9, 10 and 11
show the added properties for material #39. Sections 6, 7, and 8 show the reset parameters added
for the model change. The values are set to give the same conditions as are given before for the
lestcase. Section B also shows the input for the material change reset model (with the model
disabled by the 0 in the input). Section 11 also contains the input parameters for permeability
models 11 and 12 (which are not used in this testcase), as well as for the smooth permeability
model (with the model disabled by the (0 in the input). Section 12 contains the input parameters
for the chemistry models, which are set to the previous testcase values, except for RKCOR and
RKBIO, which are divided by the initial concentration of Fe and cellulose, respectively, to test
the intrinsic rate flag. The last section contains the inputs for the closure model, which contains
the same values as before, but in a different input structure.

FIGURE 6.6.1 Input File Differences for Test Case #6,
BF2_QB0600_ES47 TEST6_INP.DIF

LR R ER S E RN Y]

File PAA: [ANALYSIS.BF.QRUG00.ES47 . TESTE]BF2_QBUA0Q_TESTS.INP;1
29 11111111111 00121121200000111
30 1000001100000000000C000C0C00C0C
31 0C00D0O0ODODOODODOODO0O0D000000COO0CGC
wok ko kA
File PAA: [ANALYSIS.BF.QROS00.ES47.TESTE]BF2_TEST6_QA0500.INP;1
2% i1t111111111100111111111100
30 000000CQ0QQRQ00Q00CO00C000CO0DD0OOD
3 gooocCco0O0OO0QOCOOO0ODO0OO0ODODODO0OO0CO0OO000O00
LR EERE RS N S L]
LR A B LR kRN
File PAA: [ANALYSIS.BF.(QBO600.ES47.TEST6]BF2_QBO600_TEST6 . INP; 1
35 1111111111100111100000111
36 1000001120000 0000D0D000D00D0O0
37 00o000O0OQO0QCO0O00O0O00DOCOD0O0O0000CO0O0C0
drdk A ¥ ok
File PAA: [ANALYSIS.BF.QROE00M.ES4AT . TESTEIBFZ _TESTH_QAQLO0.INP; 1
35 l1111r111111900111111111100
36 000000000000 0C000000CO0D0COO0OU
37 000000000000 O000C0D0O0CDOD0OO00D0D

dr o ek ok ek ok e gk
ER AR R ER SR EEE]

File PRA: (ANRLYSIS.BF.(BO6D0.ES47.TESTE]BF2_QBO600_TESTE.INP;1

1121 GRID BLCCK MGO CONCENTRATION INLITIAL CONDITIONS

1122 0.000000E+0C 0.COQCOOE+(0C 0.0Q0000CE+(0Q0 C.000D0COE+00 0.000000E+QD
1123 0.000000E+00 0,000000E+J0 0.000000E+00 0.000000E+00 0.000000E+00
1124 0.000000E+00 0.C00COCE+00Q 0.0000Q0E+0Q O.000000E+00 0.000000B+00
1125 0.000000E+Q0 0.CQ0CQCE+0C 0,0C000CE+G0 0,0000C0E+00 0.000000E+00
1136 ©.000000E+DD 0.000000E+00 0,000000E+00 0.000000E+00 Q.000000E+C0
1127 0.000000E+0C 0.000000E+QQ 0.0Q0Q000E+00 O.000000E+00 O.00000DE+00
1128 0.000000E+00Q

1129 0.0GO0CDE+00 0.0000C0E+0Q 0.000CO00E+0Q 0.000000E+00 0.000000E+00
1130 0.000000E+00 0.0Q0000E+00 Q.000C00E+D0 0.000000E+00 0.0DU0DODOE+CO
1131 0.000000E+00 0.00C00CE+CC 0,000000E+C0 O.0CDOCOE+00 0.C00000E+Q0
1132 0.00D000E+0Q0 0.000Q00E+00 0.000000E+0C 0.000000E+00 CG.Q000COE+00
1133 0.000000E+0Q 0.0Q0000E+Q0 O.0G00CO0E+00 0.0000D0E+RD 0.0D0D0ODOE+QDQ
1134 0.000000E+00 0.000000E+00 0.000000E+00 (0.000000E+00 0.00000QE+QQ
1135 0.000000E+QD

1136 0.0000Q0E+0C 0.000000E+00 O.000000E+00 0.0D0000E+00 (1, 000000E+00
1137 0.000000E+00 0.000000E+0C 0.QDO0OQCE+DQ 0.00Q000E+Q0 0.00Q000E+Q0
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1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1184
1155
1156
1157
1158
1159
1160
1161
1162
11563
1164
1165
1166
1187
1168
116¢%
1170
1171
1172
1173
1174
1175
1176
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1178
1174
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1182
1184
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1186
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1189
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1191
1192
1193
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1195
1196
1197
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1199
1200
1201
1202
1203
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1206
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1212
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OO0 000D OO0 OOCOODOOC o000 OOOOOO0DOOCOCCODOOOCOOOCoC OO0 OO0 DODOoOOOOOCDO

-QQ0O0O00E+QO
.0000C0OE+0O
.000D0O0E+00D
.0DOOROE~+DD
.000000E+D0
.000000E+00
.CO00QOE+00
-000000E+A0C
.000000E+00
.000CQ00E+0Q
.000000E+00
.G0O0DOE+D0
.00C000E+D0
.000CQ0OE+00
.0COOD0OE+DD
-000000E+00
.000000E+00
.000000E+00
.000C00E+Q0Q
.00C000E+00
.000000E+00
.Q00000E+00
-000000E+0D
.Q0D000E+D0
.DQOCOOE+00
.QCOGODE+DO
.000000E+00
.QGO0G0E+Q0
.D000C0E+00
.000000E+Q0
.Q00000E+00
L000C00E+OD
-OD0DDOE+0D
.O00Q00E+0D

Q00000E+DO

.000000E+0QD
.0000DCE+Q0
.000000E+D0O
.00QGO0E+GQ
.000000E+DO
-0C000OE+0D0
-000Q00E+C0D
.000000E+Q0
.OD000Q0E+00
-000000E+00D
.00000ODE+DO
-0C0ODQOE+0D
.Q000GOE+00
.000000E+00
. 0OUNAJE+QOD
.000000E+Q0
.000N00OE+Q0
-000000E+0Q
.000000KE+00
.000000E+00
.00Q000E+00
.DO0Q0LE+LD
.000000E+00
L000C00E+00
.000000E+00
.00CC00E+0D
.000DR0E+OD
.00000AE+00
.000000E+00
.00000D0E+0D
-000000E+0Q0
-0000DOE+00
.00D000E+DD
.000000E+QD
L0T0C00RE+00
.QCO0D00E+DD
.Q00C00E+00
.000000E+00
.000000E+00O
.000000E+00
.0000Q0E+00

Q,C00000E+00
0.0Q00000E+Q0
0.00C000E+00
0.000000E+00

C.00ROLOE+QD
0.COC00CE+OC
Q.G30GACE+GO
0.0000D0E+0C
0_00C000E+QD
0.000000E+00Q

.000000E+Q0
000000E+00
.BO0ODDOE+OD
.GO00DOE+O0
.GO00OOE+CD
-000CO0E+0C

OO Oo oo

.Q00C00E+00C
.000000E+00
.(G000DOE+0OC
.000000E+00
-0C0000OE+Q0
-G0G0QLE+QD

[ e I oo I o R B o }

0.000CDOE+QC
0.000G00E+Q0
0.000000E+00
4.000000E+0G0
0.000000E+00
0.Q00000E+0D

0.000000E+0C
0.000000E+QOQ
0.00000DE+0QD
0.C000000E+0D
0.000000E+00
0.000000E+00

0.,000000E+00
0.00Q0D0E+0Q0
0.000000E+00
0.000000E+0OD
0.000000E+OC
0.000000E+DO

-GO0OQOE+OD
-0000DOE+00
-000GOCE+CD
-000000E+00
.000000E+00
.00Q000E+Q0

DO O o0

-0000Q0E+0D
-C00000E+Q0
-000000E+DD
-000000E+0Q
.G00G00E+0D
.000000E+00

OO O oo

0.000C00DE+00
0.000000E+00
0.0000C00E+00
0.000000E+DD
0.C00C00E+0D
0.C00000E+DD

0.C00000E+00
3.600G00E+DDT
0.C00000E+00C
0.000000E+GQ
0,000000E+0D
.000000E+00

0.00000CE+00

Ll I vor I o

Lo o e Y o o OO SO0 [o Tl Y B v B

DoQC OO
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[ Ne ol ool o)

.000000E+0D
.GOQCOOE+OC
-00000CE+DQ
.CO0000E+0Q

-0000D0E+OO
.000000E+CO
.CGC000E+00
.000000E+0Q0
.000000E+QQ
.000000E+00

.0CO000E+0Q0
.0O0C000E+D0

000000E+0O0D

.GOCCO0E+O0
.DOGOODE+QD
.G0000CE+CO

-000000E+0OO
-00000CE+CO
.Q00000E+0C
.Q0COO0E+00
.OO0000E+00
.000000E+0D0

.000000E+0O0
.QGOOR0E+DD
.000CGODE+OQ
.000000E+00Q
-Q000DOE+Q0
-00000CC0E+0OC

.000000E+00
.D00COOE+QD
.0000DOCE+0OD
.QBDDDOE+OD
-000000E+0C
-QCG0G00E+QD

.000Q00E+0Q
.ODDODOE+00
.000D0CE+0OD
.Q00000E+0C
-0C0000E+00
.0000C0E+00

.000D00E+0D
.0C00D0E+0QC
-0OCQ00E+00
-000Q00E+00
-000000R+00Q
-000000E+Q0

.Q00000E+00
.000000E+O0

0BO0COE+OO

-000CODE+00Q
.DGOQROE+OD
-Q000D0E+00

.Q00000E+0Q
.000000E+00Q
-Q00000E+00
-000000E+QE
.000000E+0D0
.000000E+OD

.0C0000E+00
LQ0GODOE+OD
-000COOE+00
-Q00QQ0E+G0
-000000E+00
.00CGO00E+D0

.000000E+0C0Q

DODOoOOoCaOo Lol v B e B e i e Do O OO0 CcCoOO QOO Do o oo (e o av i o o B an] OO0 OO0 [ i I o e T ] OO0 OO0 [wr e B e )

[ o N o B o B o

.000000E+00
.000CO0E+0O0
.0Q00000E+CQ
.000000E+0QC

.D0DCDOE+OOQ
.000000CE+0OQ
.0000O0E+0C
.000C00E+Q0
.QUGO00E+CT
-000000E+00

.Q00000E+O0C
-000000E+00
.0000O0E+00
.000C00E+00
.DDOOODE+DD
.Q00000E+00

.G000DOE+00D
.00C000E+0Q
-000Q00E+00C
.0Q00000E+00
.QDOCOOE+D0
.000000E+00

-000000E+00
-DOOOOOE+DOD
.Q00000E+0D
.QO0GO0E+Q0
.CO0000E+00
.O0CQOUE+GO

-000C00E+00
.000000E+00
.000000E+00

0OOB00E~+00Q

.000000E+00
-G00000E+LD

.000000E+00
.000000E+00
.000000E+00
.000000E+00
-000000E+00
.000Q00E+00

000000E+Q0

.GQ00CQ0E+Q0
.0000R0E+DD
.000D000E+0Q
.1J0CQ0E+0Q
,000000E+00

.000000E+Q0
.000000E+00
.000000E+00
.Q000Q00E+00
.Q0DCDOE+OD
-000C00D0E+O0D

.000Q00E+0D
.000000E+0Q0
.000000E+00
-000000E+00
L000000E+0D
-000000E+00

.00C000E+00

0O0ODDOE+0D
000000E+00

LG00GO0E+Q0
.000000E+00
.000C00E+GQ

.000000E+CD

DO Oo QO OO OO oo (o Ral el el oo o0 Do OO0 [ ol ov i o Bl o B [eloRolellele] OO0 CocCOoOO for -l e o o e

C OO oo

.000000E+GO
.000C00E+CO
.O0C00CE+CO
.00C000E+00

000000E+00

.000000E+00
.COOCODE+OD
.000000E+00
LD00000E+CG
.000000E+00Q

.000000E+00
.000000E+(0
.000000E+00
.000CQ00E+0Q
.0000D0E+00O
L000000E+00

.000000E+O0
-Q0GJ00E+0G
.000000E+00
.JO0CO0E+0Q
.000000E+00
-Q00000E+00

-GO00O0E+00
.0D0CDOE+DO
.000Q00E+0Q
-0000Q0E+0D
.Q0C0000E+QO
-Q0C0QCE+OG

.000000E+00
.0000Q0E+0C
.000C0O0DE+0OQ
.Q00C00E+QC
.000000E+00
L0O000DESODO

.000000E+00
.000000E+)C
LO00000CE+CA
-000000E+00C
-000000E+00
.0LO000E+D0

.000000E+00
.CO0000E+Q0
.0000D0E+DD
-000000E+00
-000000E+CO
-Q00000E+00Q

.Q00000E+0D
.0Q0QDOE+0D0D
.000000E+00
.J00C0O0E+GDQ
-000CQOE+QD
.Q00000E+OD

.000000E+00
.0DQGQ00E+0C
.00000QE+00
.Q00000E+00
.0000D00E+0OD
.000000E+20

.000000E+00
. DOODOOE+OO
.0D00DOE+DO
00000 0E+D0
_000000E+00
.000000E+00

.000000E+00
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.000C00E+00
.000000E+00
.000000E+D0
.000000E+00
.ODCOD0E+DO

.00D00DE+DO
.000000E+0D
.Q0C0CCE+0D
.000000E+00
.Q000D0E+D0
.000000GE+00Q

.QQO000E+00
,D00000E+D0
L000000E+DD
-000000DE+D0
.O0LDOOCE+DD
.0C00C0E+00

.000000E+00
.Q000C0E+00
-0000C0B+00
.0Q0000E+00
.000000E+0Q
.000000E+CO

-00000CE+CD
-D0D000E+DD
.Q00000E+D0
.000000E+00
.00D00BE+D0
.Q00000E+00

.000000E+0Q0

000QC0E+CQ

.Q0000CE+00
LO0000Q0E+D0
.000000E+00
.DOROOOE+DD

.000DCO0E+00
.000000E+0Q0
.000000E+00
.QCO000DE+D0
.000000E+00

000QCRE+CQ

.Q0QC0QE+D0
.00000CE+CO
.DOBNOOE+CQ
.0D0O0CE+00
.0O0RODE+DO
.000000E+00

.000000E+Q0
-Q00QO0E+0QD
.000000E+00
.000000E+00
L000000E+Q0
.000000E+00

.Q0000CE+DO
.DO0QADE+DO
.00000CE+00
.00C000E+CC
-000000E+CO
.000Q00E+0D

DoOooooC

fo Nl ol el ol

SO oOoO oo

[ e N o B o &)

.0C00DOE+QO
.000C00E+00Q
-J00000E+00
.000000E+00
.0C00CQ0E+D0

-000000E+00
.D00QQ0E+GE
.0000C0E+00
.0Q00Q0E+DD
.000000E+00
.Q00000E+DO

.Q0OC00E+00
.000000E+00
.0000C0E+00
.000000E+0Q
.000C00E+00

00038908+ 00

LQO0000E+DD
.000000E+00
.D000DDE+DO
-000000E+00
.CDO000E+D0
.000000E+0D

.0C0000E+D0
.0C000D0E+0DO

000000E+00

-00000CE+00
.000000E+00
.000000E+D0

.0000C0E+00C
.Q0000CE+DD
-0000C0E+0OD
.000Q00E+00
.0000Q0E+D0
.000000E+DD

-00C000E+0D
.0000Q00E+00
.CO00COE+DQ
.CO0O00E+00
.00000CE+0C0D
-0DODOCE+CO

.000Q000E+0D
.0000C0E+00
.Q00000E+D0
.000000E+00
-00C00CE+CD
LQ00Q0QE+0Q

.QO0000E+0D
.00C00CE+CD
_DCOOOOE+DD
.Q00000E+00
.00CQ00E+0D
.0C00000E+00

.0Q0000E+D0
.00000CE+0D
-Q0DQCOE+00
.00000CE+DO
.D0000RE+DD
.000000E+0CD

.CO0DCOE+CO
.000CO0E+0Q
.000000E+00
.0D0000E+0D
.0000C0E+00
.00C000E+CO

.000CO0E+0O0
.000CQ0E+00
.00C0000E+00
-000000E+00
.C00000E+0O0

.00000CE+00D
LO00000E+00
-000C00DE+0Q
.CD0CODE+DD
.000000E+00
.0000QQE+Q0

.COD0D0OE+00
-000000E+00
.00000OE+00Q
.C00Q00E+00
.000000E+00
.00000Q0E+GD

.B0DCCOESDD
.000Q00E+Q0
.000DDOE+00
.COD0OOE+00
.000000E+0Q0
-0QOCO0E+0Q

.000G00E+DQ
.000000E+0C
.Q004000E+00
.Q0000JOE+00
Bultisiaitisi-2osv]
.000000E+0Q

.000000E+0O0Q
,000000E+00
.000000E+00
-0QD0ODE+D0
.Q0000OE+00
.000000E+0D

.000000E+00
.GO0000E+00
.0COLCOE+QD
.0DGO0ODE+TO
.0000CDE+D0O
.000000E+00

-00R00CE+QD
.0000C0E+Q0
.000000E+00
.000000E+0Q
.000000E+00
LQUOQ0RE+DO

.000D00E+TO
.000000E+00
.Q000O0DE+QD
-000000E+00
.000000E+00
.0C00C0E+00

.000QCC0E+DD
.Q0C000E+Q0
.Q00000E+20
.000000E+00
.00000DE+OD
.000000E+D0

.DO000OE+00
-00Q00CE+0QD
.000000E+00
.00000CE+00
.Q00000E+00
-Q0QO00CE+QD

0.000000CE+0D
0.000000E+00
0.000000E+0Q0
0.000000E+00
0.000000E+0Q0

0.000000E+DQ
0.00Q000E+00
0.000000E+00
0.000000E+QD
0.0000C0E+00
0,000000E+00

-Q00000E+00
.000000E+00
.000000E+0Q0
.Q0000CE+D0
.QC0000E+00
LO0DCODEFDD

DD OO0 0D0O

.DODODOE+DD
.00000CE+00
.000C000E+0D
.000000B+00
.000000E+00
.00000CE+00

[ o R ew R B oo R )

0.000000E+0Q
0.00000C0E+QD
0.C00000E+00
0.000000E+00
0.000000E+0D
0.000000E+00

0.00C000E+0D
0.000000E+00
0.000000E+00
0.000000E+00
0.000000E+00
0.000000E+00

0.000000E+00
0.000000DE+00
0.000000E+00
0.000000E+00
¢.CQ00000E+00
0.000000E+00

0.000000E+00
0.00000CE+0QQ
0.C00000E+DQ
0.000000E+00
0.000000E+0C
0. 000000E+00

0.000DC0OE+DOD
0.000000E+00
0.000000E+00
0.000G00E+0D
0.000000E+00
0.000000E+00

0.00CG0CE+Q0
0.000000E+00
0.000080E+00
0.000000E+0QC
0.00000DE+DO
0.000000E+00

0.000000E+0C
0.000000E+Q0
C.000000E+Q0
0.000000E+D0
0.C00000E+00Q
0.000000E+00
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1290 6.000000E+00 $.000000E+00 0.000C00E+00 0.000G00E+00 O
1291 0.000000E+00 ©.000000Z+00 0.000000E+00 D.G0COCOE+Q0 O
1292 0.000000E+00 0.000C00E+00 0.00D000E+0C 0.00000GE+0C 0
1293 0.000000E+C0 C.00D000E+00 0.000000E+0C 0.C00C00E+0D O
1294 0.0000D0E+D0 0.000GOOE+00 0.000C00E+00 0.000000E+00 0
1295 0.000000E+00 0.00000DE+00 0.000000E+00 0.000CCOE+(0 0
12986 0.0DC00D0E+00
1297 0.000000E+00 C,000000E+00 0.000000E+00 0.C00CO0E+00 O
1298 0.000000E+00 0.000CO0E+00 0.000000E+00 0.000GO0E+00 0O
1299 0.00CD00E+DD ©.000000E+00 ©.0000COE+00 D.000000E+00 O
1300 0.000000E+00 0.000CO0E+00 0.000000E+0C 0.00000CE+0C 0
1301 0-.0DCOODE+00 0.0000COE+00 0,000000E+00 0.000000E+0D 0
1302 0-CQO0D0OE+D0 ©.CRB0CO0E+00 0.000000E+00 0.00GCACE+Q0 0
1303 (.000000E+CD
1304 0.000000E+00 0.000000E+00 0.0000C0E+0C 0.J0000CGE+0G O
1305 0.00C000E+00 C.0000COE+00 0.000000E+00 0.000000E+00 0
1308 0.000000E+00 C.C00000E+00 0.000000E+00 0.000GQ0E+00 0
1307 0.00000DE+0D ©.000000E+00 ©.0C00COE+00 0.C00000E+00 O
1308 0.000000E+00 0.000000E+0C 0.0C0000E+G0 0.G00000E+0C O
1309 0.0D0GO0OE+00 0.000000E+00 0.00000CE+00 0.C00000E+0D 0
1310 0.000000E+00
1311  DSATLIM, DPRESLIM, SATLIMIT

ER R g

File PAA: [ANALYSIS.BF.QBO600.ES47.TESTS]BF2_TEST6_DA0500.TNP;1
1121  DSATLIM, DPRESLINM, SATLIMIT

.000C00E+QO
L000000E+00
.Q00000E+0QQ
.000000E+Q0
-000000E+00
.000000E+00

.000000E+00
.000QQCE+00
.000C0O0E+00
.J00000E+QG
-000000E+00
.000GU0E+QC

L000GO0E+0G
.000000E+00Q
.00C000E+00
.C0DOOOE+OQ
-QO0000E+00
.000C04E+00

LER R ES S ERE SR
LA R A SR ERE RS S 5

File PAA: [ANALYSIS.BF.QBOE00.ES47.TEST6|BF2_QBOGOD _TESTH.INP;1
1354 11 1% 1% it 11 11 11 1! 11 11 11 11 11 11 11 21 11 21
1355 11 11 11 11 11
1396 11 11 11 11 11 11 11 11 11 i1 11 11 11 11 11 11 12 11
1397 11 11 11 11 11
13398 11 11 11 11 11 1@ 12 11 11 11 211 11 11 11 11 11 11 11
1399 11 11 11 11 11

ok

File PAA: [ANALYSIS.BF,QBOAOQ.ES47.TEST6]BF2_TEST6_DACS00.INP;1
1204 1111 11 11 11 11 11 11 12 22 12 11 11 11 11 11 11 i1
1205 11 11 11 11 11
1206 17 11 1111 11 11 11 11 11 31 11 13 11 311 11 11 11 11
1207 11 11 11 11 11
1288 11 11 11 2% 11 11 1) 11 11 11 21 131 11 11 11 11 11 11
1209 11 11 11 11 11

R kSRR R

Fhk Aok khkkKh

File PAA:[ANALYSIS.BF.QB0600.ES47.TESTE]BF2_QBOG00_TESTE.INP;1
1610 39 CAVITY_S
1611 NwsT

kkkdhh

File PAA:[ANALYSIS.BF.QB0600.ES47.TEST6]BF2_TEST6_(QA0500.INP;1
1420 NWST

RS EESE R LR

Kk Ak Rk hEER R AR

File PAA:[ANALYSIS.BF.QBO600.ES47.TESTG]BF2_QBOA00_TESTS. INP;1
1619 5
1620 MATRESET
1621 78910 39
1622 BORE HOLE MATERIAL NUMBER

S

File PAA:[ANALYSIS.BF.QBO600,ES47.TEST6)BF2_TESTS_QAOSC0.INP:1
1428 4
1429 MATRESET
1430 78910
1431 BORE HOLE MATERTAL NUMBER

TRk kkkhkk

LR R EREEE R LER S ]

File PAZ: (ANALYSIS.BF.QB0600.ESA7.TESTA]|BFZ_QBO600_TESTS.INP;1
1629 1.013250E+05
1630 1.013250E+05
1e31 1.013250E+05
1632 SOWASTEIC

dr ok ko de Xk

File PAA:[ANALYSIS.BF.QB0600,ES47.TESTE]BF2_TEST6_QALGS00.INP;1
1438 SOWASTEIC

ok i ik ok ook ko ok

AR R RS &R LSS

File PAA:[ANALYSIS.BF.QB0600,ES47.TEST6]BF2 QBOGOO_TEST6.INP;1

11
11

i1

11
11

11

11

11

11

11

11

11

11
11

11

11
11

11

39
15

38

10
10

10

11
11

11

11

11

11

11
11

11

11

11

11

11

11

11

11

11

11
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1635 0.000000E+00
1636 0.250000E+00
18137 0.200000B+00
1638 PRESDRZ
1640 NBORERESET

1641 0
1642 # LAMBDA SOR SGR
Ak K ok

File PAA: [ANALYSIS.BF.QBOSCD.ES47 . TESTE)BF2_TESTE_QADSO0N.INE;L
1441 PRESDRZ
1443 # LAMBDA SOR SGR

dhkodhkohkokdkk
EEEEEREEEESS

File PAA: [ANALYSIS.EF.QBO600.ES47.TEST6)BF2_QBI6C0_TEST6.INP; 1
1681 39 7.000000E-01 0.00C000E+00 0.000000E+00

1682 # SBMIN PBMIN PCMAX PCT A PCT_EXP KRP KPC KTP

ok ok o Kk

File PAA: [ANALYSIS.BF.QB0600.ES47.TESTE]BF2_TESTE_QAG500.INP;1
1482 # SEMIN PEMIN PCMAX PCT_A PCT_EXP KRP KPC KTP

LEEE RN E X

AEE E R S SRS & NS ]

File PAA: [ANALYSIS.BF.QB0500.ES47.TESTG]BF2 _QBO600 TESTE.INP;1
1721 39 0.00QQ00E+00 1.013250E+05 1.000Q00E+08 0.Q0QQQ0E+00 0.000000E+00 4 1 O

1722 # PERMX PERMY PERMZ POROSITY COMPRES

dod kN ok

File PAA: [ANALYSIS.BF.QBQA00.ESA7.TESTE]1BF2_TEST6 _QAQ500.INP; 1
1521 # PERMX PERMY PERMZ POROSITY COMPRES

IE RS A EEEE LS

Hdokokdk ko ok R ok

File PAA:[ANALYSIS.BF.QB0600.ES47.TEST6)BF2_QB0500_TEST6.INP;1
1761 39 1.000000E-10 1.000CO0E-10 1.00000CE-10 1.000000E+00 0.00Q000E+Q0
1762 TOL AND SOCEFFMIN FOR PERMEABILITY MODELS 11 & 12
1763 1.000000E-02 1.000000E-03
1764 NMATSF, FOR SMOOTH PERMEABILITY TRANSITION MODEL

1765 0
1766 FRACTURE MODEL DATA TO FOLLOW :T OR F
LR R 2 D

File PAA: [ANALYSIS.BF.QBO6OC.ES47.TESTS]BFZ_TEST6 _QAOS00.INP;1
1560 FRACTURE MODEL DATA TO FOLLOW :T OR F

LR R R R LRSS

LEE SRR EE LTS

File PAA: [ANALYSIS.BF.QBO600.ES47.TESTS]BF2_QBO600_TESTE.INP;1
1819 RATE CONSTANTS: CORRGSION (RKCOR) aAND BIODEGRADATION {(RKBIO), INTRINSIC
1820 1.5045188518796551E-10 2.7932414729320935E-09 T

1321 HUMIDITY FACTORS: HUMFAC_COR, HUMFAC BIO
1822 1.0008-03 2.0000E-01
1823 RATE CONSTANTS: BRUCITEI AND BRUCITEH

1824 0.00008+00 U.0CO0DE+DD

1825 RATE COEFFICIENTS: RXHZS AND RXCO2

1824 1.1100E+00 0.0000E+00

1827 1.1100E+00 0.0000E+00Q

1828 CHEMISTRY CUTOFF SATURATION: SOCMIN

1829 0.0000E+00

1830 REACTANT/PRODUCT MCLECULAR WEIGHTS(H2, HZO0, Fe, [C6-H10-05]1/6)
1831 2.01588D-03 18.01528Dp-03 55.847D-03 3.0026E-02

1832 REACTANT/PRODUCT MOLECULAR WEIGHTS(Fel(OH)2, FeS, MgD, Mg(OH)2Z, MgCO3)

1833 2.98617E-02 8.79000E-02 4.03044E-02 5,83196E-02 8.43142E-02

1834 S_H2,8_H20,8_Fe,S_Bio,S_FeOHZ, S_FeS$,3_Wgl, S_MgCH2, S_MgCO3

1835 1.3081E+00 -1.3838E+00 -1.0000E+00 G.0000E+00 0.0E+00 0.0E+00 0.CE+0C 0.0E+00 0.0E+0Q
1836 0.0000E+0Q 0.00Q0E+00 0.00C0E+00 -1.0000E+00 0.0E+00 O.0E+00 D.OE+00 CO.0E+00 0.0E+DO
1837 0.0000E+00 0.000CE+Q0 ©.000CE+Q0 0.0000E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+Q00 0.0E+0C
1838 0.0000E+0Q 0.0QQ0QE+00 0.0000E+00 O,Q000E+D0 0.0E+00 D.DE+Q0 0.0E+0DG O.0E+00 0.0E+00
1839 0.0000E+00 0.000QE+00 D.0000E+00 0.000CE+00 0.0E+00 0.0E+D0 0.0E+00 0.0E+00 0.0E+00
1840 0.0000E+00 0.000QE+0Q 0.0C000E+00 0.0Q000E+00 0.0E+00 Q.0E+C0 0.0E+00 0.CE+00 0.0E+00
1841 0.0000E+00 0.C000E+0C0 C.000QE+00 0.0000E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

1842  REACTANT/PRODUCT DENSITIES (Fe, Fe(QH)2, FeS, [CE-H10-051/6)
1843 7.8700E+03 3.40000E+03 4.70G00E+03 1.10000E+03

1844  REACTANT/PRODUCT DENSITIES (MgO, Mg(OH}2Z, MgCO3, SALT)
1845 2.60008+03 2.370002+03 3,05000E+03 2.17000E+03

18456  WICKING SATURATION, HUMID RATE SMOOTHING, CONC SMOOTHING, ALPHARXN
1847 G.0000E+00 T P 1.00G0E+03

1843  CREEP CLOSURE?

* kA ok ok h

File PAA: [ANALYSIS.BF.QBO600.ES47,TEST6]BF2_TEST6_QACS00.INP;1
1613  RATE CONSTANTS: CORROSION (RKCOR} AND BIODEGRADATION (RKBIO)
1614 3.000E-08 1.5000E-07



BRAGFLO Version 6.0 ERMS #545018
Validation Document, Version 6.00 April 2007
Page 71 of 1712
1615 HUMIDITY FACTORS: HUMFAC_COR, HUMFAC EBIO
1616 1.000E-03 2.0000E-01

1617 REACTANT/PRODUCT MOLECULAR WEIGHTS (HZ, H2C, FE, [C6-H1D-D5)/6
1518 2.01588Dp-03 18B.01528D-03 55.847D-03 3.0026E-02

1619 SCOR_H2=a, SCOR_H20=b, SCOR_FE=c: where b*H20 + c*FE=» a*HZ + inert solids
1620 1.3081E+00 1.3838E+00 1.0000E+00

1621 SBIO_GAS=a, SBIO_H20=b,SBIO_CH20=c: where b*HZIC + c*CH20=> a*GAS + inerts
1622 1.1100E+00 0.0000E+00 1.C000E+00Q

1623 WICKING SATUBATION, HUMID RATE SMOOTHING ALPHARXN

1624 0.0000E+00 T 1.C000R+03
1625 CREEP CLOSURE?

R ERE R NS TN ST

wrkk ek wkkk kA

File PARJ: [ANALYSIS.BF.QBOGD0O.ES47.TEST6)BFZ_QBOE00_TESTE.TNP;1
1852 CLOSURE PARAMETERS: PRES_LITHO, TIME_OFF, MODPERM
1B53 4 1.4800E+07 3.15%7E+12 1 F
1854 MODPERM PARAMETERS
1855 5.5847E-12 0.0000E+00
1856 NUMBER OF MATERTIAL REGIONS FOR CLOSURE

%k kkok W

File PAA: (ANALYSIS.BF.QB0600.ES47.TESTS]BFZ_TEST6_QADS00.INP; 1

1629 CLOSURE PARAMETERS: PRES_LITHO, TIME_OFF PERM FACTOR, PERM_EXP
1630 4 1.480DE+07 2,1557E+12 5.5847E-12 0.0000E+0C

1631 NUMEER OF MATERIAL REGIONS FOR CLOSURE

LR E SRR R XS X

Number of difference sections found: 13
Number ¢f difference records found: 252

DIFFERENCES /IGNORE= (SPACTNG, TRAILING_SFACES, BLANK_LINES} /MERGED=1/0UTPUT=~
PARA: [ANALYSIS.BF.QBO&C0.ES47 . TEST6|BF2_0QBO&00_ES47_TESTE_INP.DIF;1-~
PAA: [ANALYSIS.BF.QBDEDD . ES47. TESTE ] BF2_0BOG00_TESTE.INP; 1-

PAA: [ANALYSIS.BF.QBOE00.ES47 . TEST6 1 BF2_TEST6_QADS00.INP;1

The second input file, BF2 CLOSURE.DAT, contains the closure surface data required by
BRAGFLO to define the creep closure surface within the repository. The same input file is used
for all 14 test cases. It is too wide to fit the format of a written report, but it is stored in class
QB0600 of the CMS library. BF2 CLOSURE.DAT is an ASCII input file that is read by
BRAGFLO if creep closure is to be simulated. If creep closure is not to be simulated a dummy
file must be included even though this dummy file will not be read. The user is responsible for
the creation of a file with porosity surface information, It is not generated by PREBRAG, but a
.CS8D file 1s generated by the SANTOS software module, which can be used as the BRAGFLO
6.0 input file.

6.6.4 Test Results

Regression testing is used for Test Case #6 to show that the acceptance criteria for BRAGFLO
6.0 have been satisfied. The ASCII output file, BF2_QB0600_ES47_TEST6.0UT, from Test
Case #6 of BRAGFLO 6.0 run on the ES47 is compared to the output file,
BF2_VMS82_V500_ES47 TEST6.0UT (Nemer, 2006), using the VMS DIFFERENCE
command. The results are stored in BF2_QB0600_ES47_TEST6_OUT.DIF, which is shown in
Appendix A.6.3, with differences due to reporting of new input information indicated in bold
italics. A summary of differences is listed in Figure 6.6.2.
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FIGURE 6.6.2 Summary of Difference Statistics for Test Case #6

Number of difference secticns found: 29
Number of difference records found: 447

DIFFERENCES /IGNORE=(SPACING, TRAILING_ SPACES, BLANK_LINES)}/MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QB0600.ES47.TEST6|BF2_QBO600_ES47_TEST6_OUT.DIF;1-
PAA: [ANALYSIS.BF.(QB0600.ES47 . TEST6]BF2_0B0600_ES47_TESTA.QUT; 1-
PAA: [ANALYSIS.BF.QBOA00.ES47.TEST6]BF2_VMSB2_V500_ES47_TESTH.0UT;1

e Difference in dates and times, file and directory names,
code version and date, and execution statistics: 17 sections;

o Differences due to new input: 12 sections.

The ASCI output files, BF2_QB0600_ES40 TEST6.0UT and

BF2 QB0600 _ES45 TEST6.0UT, from Test Case #6 of BRAGFLO 6.0 run on the ES40 and
ES45, respectively, are compared to the output file, BF2_QB0600_ES47 TEST6.0UT, using the
VMS DIFFERENCE command, with the results stored in
BF2_QB0600_ES40_TEST6_OUT.DIF and BF2 QB0600_ES45 TEST6 OUT.DIF (Appendix
A.6.4), respectively. Examinations of these files show that there are no differences other than
run dates and times, file and directory names, platform names, and execution statistics.

There are no unacceptable differences in values of output variables for Test Case #6 between
BRAGFLO 6.0 and BRAGFLO 5.0 running on the OpenVMS 8.2 operating system. Visual
inspection of the ASCII output files confirmed that the input that describes the test case is read
correctly. Based on the companison of the output files, we conclude that BRAGFLO 6.0 satisfies
the acceptance criteria specified for Test Case #6 in the RD/VVP (Nemer, 2007) and 1s valid on
the ES40, ES45 and ES47 running OpenVMS 8.2.



BRAGFLQO Version 6.0 ERMS #345018
Validation Document, Version 6.00 April 2007
Page 73 of 1712

6.7 Test Case #7. FEP baseline calculations, E1 scenario. (Total of 20 BRAGFLO runs)
6.7.1 Test Objective

The purpose of this test is to verify that BRAGFLO can simulate the performance of the WIPP
site using wide ranges of the parameters that will likely be varied in a compliance calculation.
Gas pressures, for example, should be positive everywhere and bounded within reasonable limits
(say, 30 MPa). In the waste and other excavated regions, the pressures should start at
atmospheric and increase over time, generally ending up, at 10,000 years between 6 MPa and 15
MPa (approximately, between hydrostatic and lithostatic pressures).

All of the features, that are expected to be used in compliance calculations, will be exercised in
cach run. Thus, all Functional Requirements except R.16 (well models}), R.17 (flow through
heterogeneous and homogenous media), R.19 (an error check), and R.20-R.24 (new for
BRAGFLO 6.0) are tested, with the objective being simply to show, when all features are
activated, that the results are reasonable. This is in contrast to other test cases in which certain
output variables are examined in detail. The test consists of 20 separate BRAGFLO runs, a
complete set from a Latin hypercube sampling (LHS). Each run simulates the behavior of the
WIPP site over a 10,000-year period, with a hurnan intrusion occurring at 1000 years, the E1
scenario,

6.7.2 Test Procedure

Test Case #7 1s run using the WIPP PA run control system. The scripts, script input files, and all
other files related to validation testing of BRAGFLO 6.0 reside in QB0600 class of the CMS
library, LIBBF. All test inputs are fetched at run time by the scripts, and test outputs/results and
run logs are automatically stored by the scripts in the CMS library. The test case is run on each
of the three platforms, ES40, ES45 and ES47. Excerpts from the BRAGFLQO 6.0, Test Case #7,
.LOG files, BF2_QB0600_ES40 TEST7 Vnnn RUN.LOG (where nnn = 001 to 020, 20 files),
BF2_QB0600_ES45 TEST7 Vnnn RUN.LOG (20 files) and
BF2_QB0600_ES47 TEST7 Vnnn RUN.LOG (20 files) are included in Appendix A.7.1.
These indicate the files that are used or generated.

To validate BRAGFLO 6.0 on all three platforms, the following procedure is performed for Test
Case #7.

1) Validation test results from BRAGFLQ 6.0 run on the ES47 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 5.0 run on the ES47 with
OpenVMS 8.2 (Nemer, 2006).

2) Validation test results from BRAGFLQ 6.0 run on the ES40 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2

3) Validation test results from BRAGFLQ 6.0 run on the ES45 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2.
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The VMS DIFFERENCE command is used to compare the output file from BRAGFLO 6.0 to
the corresponding output file as outlined above. Differences are recorded in ASCII files,
Differences that involve dates and times, file and directory names, platform names, code version
and date, and execution statistics are deemed to be acceptable. In addition, differences, involving
the reporting of new input information for BRAGFLO 6.0 in the output files, are acceptable and
desirable, because they improve documentation of analyses. Numerical differences, if any, are
evaluated according the requirements of the BRAGFLO 6.0 RD/VVP (Nemer, 2007).

The results from the validation test of BRAGFLO 3.0 on the ES47 running OpenVMS 8.2 were
determined valid by comparison to the output from the validation of BRAGFLO 5.0 on the ES40
with OpenVMS 7.3-1 (Nemer, 2006). The output of BRAGFLO 5.0 on the ES40 with
OpenVMS 7.3-1 was determined to be valid by manual inspection of the output (Stein; Zelinski,
2004b).

6.7.3 Input Files

Two types of input files are required to run BRAGFLO 6.0. The first type of input file,
BF2_QB0600_TEST7_Vnnn.INP (20 files), are ASCII control files generated by the PREBRAG
software module and are shown in Appendix A.7.2. These files are generated by modifying the
input file, BF2 TEST7 Rnmn _QAO03500.INP (where nnn = 001 to 020, 20 files), which was used
in the validation of BRAGFLOQ 5.0, for the new input information for BRAGFLO 6.0. The VMS
DIFFERENCE command is used to compare these files and the differences are recorded in the
ASCII file, BF2_QB0600_ES47 TEST7 Vnnn INP.DIF (20 files, Appendix A.7.3). A
summary of the differences is listed in Figure 0.7.1. As seen in Figure 6.7.1, cach of the 20 files
contained twelve sections of differences that correspond to the new input information for
BRAGFLO 6.0. The first section contains flags to write the new output variables for BRAGFLO
6.0 to the ASCII and binary files. The order of the flags changed in BRAGFLO 6.0, but the input
file flags are set to output the same variables as before. The second section contains the input of
the imitial MgO concentration (with the values all set to zero). Sections 3 to 10 shows changes
made for the waste area reset model. This model is improved to enable more matenals to be
reset, instead of being limited to the waste materials (i.e. the shaft, open dnfis, etc.) Material #10
CAVITY 4 had two different reset saturations which necessitated the introduction of a new
material labeled #39 CAVITY_S5 to represent both saturations. Material #39 is given the same
properties as #10 (which it replaced in three cells), except for the reset saturation. Section 3
shows the replacement of material #10 with #39. Sections 4, 8, 9 and 10 show the added
properties for material #39. Sections 5, 6, and 7 show the reset parameters added for the model
change. The values are set to give the same conditions as are given before for the testcase.
Section 7 also shows the input for the material change reset model (with the model disabled by
the ¢ in the input). Section 10 also contains the input parameters for permeability models 11 and
12 {which are not used in this testcase), as well as for the smooth permeability model (with the
model disabled by the 0 in the input). Section 11 contains the input parameters for the chemistry
models, which are set to the previous testcase values. The last section contains the inputs for the
closure model, which contains the same values as before, but in a different input structure.
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FIGURE 6.7.1 Input File Differences for Test Case #7,
BF2_QB0600_ES47_TEST7_Vnnn_INP.DIF (where nnn =1 to 20)

BF2_QB0600_ES47 TEST7 V001 _INP.DIF

Number of difference sections found: 12
Number of difference records found: 102

DIFFERENCES /IGNORE={SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QB0OS00.ES47, TEST7.VO011EF2_QBUG600_ES47_TEST7_V001_INP.DIF;1-
PAA: [ANALYSIS.BF.QBO600.ES47 . TEST7.V0O01 |BFZ_TEST7_RO01_QAGS00., INP;1-
PAXA: [ANALYSIS.BF.QBOG0O0.ES47 . TEST?.VQ011RF2_QBOG0O_TEST7_VO(L1.INP;1

BF2_QB0600_ES47 TEST7 V002_INP.DIF

Number ot difference sections found: 12
Number of difference recards found: 1032

DIFFERENCES /IGNORE={SPACING, TRAILING SPACES, BLANK LTNES) /MERGED=]/0UTPUT=~
PAX: [ANALYSTS.BF.QB0600.ES47 . TEST7.V002]BRF2_QB0600_ES47_TESTT _VO002 _INP.DIF;1-
PAA: [ANALYSIS.BF.QBO600.ES4L7 . TEST?.VOO2)BF2_TEST7_R0O02_QACS500.INP;1-
PAA: [ANALYSIS.BF.QBO6&00.ES47 . TEST7.VOO2]BF2_QBOG00_TEST7_V002.INE;1

BF2_QB0600_ES47 TEST7 V003 INP.DIF

Nurber of difference sections found: 12
Nunmber of difference records found: 102

DIFFERENCES /IGNORE={SPACING, TRAILTNG_SPACES, BLANK LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QB0600.ES47.TEST7.VO031RF2_QB0O600_ES47_TEST?_v003_INP.DIF;1-
PAL: [ANALYSIS.BF.QBOG0C.ES47 . TEST7.VO03]BF2_TEST7_R003_QAD500.TNP;1-
PAA: [ANALYSIS.BF.QBU600.ES47 . TEST7.V0G3 [ BF2_QBCO&00_TEST7_V(I03.INP;1

BF2_QB0600_ES47 TEST7_ V004 INP.DIF

Number of difference sections found: 12
Number of difference records found: 102

DIFFERENCES /IGNORE={SPACING, TRAILING_SPACES, BLANK. LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.(QBD60D . ES47,.TEST7.V004]BF2 QB0OG00 ES47_TEST7_VO004_INP.DIF;1-
PAA: [ANALYSIS.BF.QBO600.ES47 . TEST7.V004 ] BF2_TEST?7 R004_QA0G500.INP;1-
PAA: [ANALYSIS. BF.QBO600.ES47 . TEST7.VO04]BF2 QBO60O _TEST?_V004.INP;1

BF2_QB0600_ES47 TEST7 V005 INP.DIF

Number of difference sections found: 12
Number of difference records found: 102

DIFFERENCES /IGNORE=(SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=~
PAA: [ANALYSIS.BF.QBO60O.ES47.TEST7.V0O05]BF2_QB0OG00_ES47_TEST7 _V005_INP.DIF;1-
PAA: [ANALYSIS.BF.QB0A00 .ES47,.TEST7.VO0S]BF2 TEST7_R0O0S_QAQSC0.INP;1-
PAA: [ANALYSTS.BF.QB0600.ES47,. TESTT . V005 ] BF2_QBO&00_TEST7_V00S.INP;1

BF2_QB0600_ES47 TEST7 V006_INP.DIF

Number cof difference secticns found: 12
Number of difference records found: 102

DIFFERENCES /IGNORE={SPACING, TRAILING_SPACES, BLANK LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSTIS.BF .QB0600.ES47.TEST?.VOU&]|BF2 _QBOG00 _ES47_TEST7_V006_INP.DIF;1-
PAA: [ANALYSIS.BF.(QBO600.ES47.TEST7.V006) BF2_TEST7 _RO06_QAQ500.INP;1-
PAA: [ANALYSTS.BF.QBO600 .ES47. TEST7 . V0061 BF2_QRO600_TEST7_V006.INP;1
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BF2_QB0600_ES47 TEST7_V007_INP.DIF

Nunber of difference sections found: 12
Number of difference records found: 102

DIFFERENCES /IGNCRE= (SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/QUTPUT=-
PAA: [ANALYSTS.BF.QBD600.ES47.TEST?. V007 1BF2_QBO60QC _ESA7_TESTT _VQ07_INP.DIF;1-
PAA: [ANALYSIS.BF.QBO6D0.ES47 . TEST7. V007 BFZ2_TEST7_RC07_QA(Q500.INP;1-
PaA: [ANALYSIS.BF.QBO600Q.ES47.TEST?.V0071BF2Z_QBO6O0_TEST7_V007.INP;1

BF2_QB0600_ES47 TEST7 V008_INP.DIF

Number of difference sections found: 12
NMurber of difference records found: 102

DIFFERENCES /IGNQRE= (SPACING, TRATLING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QB0O600.ES47.TEST7.VO0B]| BF2_QBOE00_ES47_TEST7 _VOOB_INP.DIF;1-
PAA: [AMALYSIS . BF.0B0OGO0.ES47 - TESTT.VODB]IBFZ_TEST7_ROUB_QACUS00.INP;1-
PAA: [ANALYSTIS.BF.QBO600.ES47.TEST7.VO08]BF2_QB06&00_TEST7_VOOS.INP;1

BF2_QB0600_ES47 TEST7 V009 INP.DIF

Number of difference sections found: 12
Number of difference records found: 102

DIFFERENCES /IGNORE= (SPACING,TRAILING_SPACES, BLANE_ LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QBOG00.ES47 TEST7.VG09) BF2_QBO600_ES47_TEST?_V009_INP.DIF;1-
PAA: [ANALYSIS,BF.QBOGDD.ES47.TEST7. V009 ]BF2 TEST7_R00%_QA0SHO . INP;1-
PRA: [ANALYSTS.BF.(QB0600.ES47. TEST7. V0091 BF2_QBO&00_TEST7_V009.INP;1

BF2_QB0600_ES47 TEST7 V010_INP.DIF

Number of difference sections found: 12
Number of difference records Eound: 102

DIFFERENCES /IGNORE={SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/QUTPUT~-
PAR: [ANALYSIS.BF.QBO6L0.ES47 . TEST?. V0101 B2 _QBO60DD_ESA7_TEST7_VO010_INP.DIF;1-
PAA: [ANALYSIS.BF.QBO600.ES47 . TEST7.V010]BF2_TEST7_R0O10_QAD500.INP;1-
PAA: [ANALYSIS . BF.QBCGOC . ES4L7.TEST7.VOL0)BF2_OBOS0OC_TESTT7_VO01i0,INP;1

BF2_QB0600_ES47 TEST7 V011 INP.DIF

Number of difference gecticnsg fournd: 12
Number of difference records found: 102

DIFFERENCES /IGNORE={SPACING, TRAILING SPACES, BLANK_LINES}/MERGED=1/CUTPUT=-
PAA: [ANALYSIS.BF.QB0600.ES47 . TEST7.V011]1BF2_QBO600_ES47_TESTY_VOLl1l_INP.DIF;1-
PAR: [ANALYSIS,.BF.QBOA00 .ES47 . TEST7.V011]BF2_TEST7_R011_QA0500.INP;1-
PAA: [ANALYSIS,BF.QB0OGCO.ES47.TEST7.V011]BF2_QBO600_TEST7_VO11l.INP;1

BF2_QB0600_ES47 TEST7 V012_INP.DIF

Number of difference sections found: 12
Number of difference records found: 102

DIFFERENMCES /IGNORE= {SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QBO600.ES47.TEST7.V012]BF2_QBO600_ES47_TEST7_V012_INP.DIF;:1-
PAA: [ANALYSIS . BF.QBOG00.ES47 . TESTT . VO12)BF2_TEST7_R01Z_QAC0500. INP;1-
PAA: [ANALYSIS.BF,QBO600.ES47 . TEST7.VC12]1BF2 _(QB06C0_TEST7_V01Z.INP;1

BF2_QB0600_ES47 TEST7 V013 INP.DIF
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Number of difference secticons found: 12
Number of difference records found: 102

DIFFERENCES /IGNORE=(SPACING, TRAILING SPACES, BLANK_LINES} /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QB0OG00.ES47 . TEST7.V013 |BF2_QBO600_ES47 TEST7_VO13_INP.DIF;1-
PAA: [ANALYSIS,BF.QBOG00.ES47 . TEST7.V012|EF2_TEST7 ROL13_QA0S00.INP;1-
PAA: (ANALYSIS,BF.QBOS00.ES47. TEST7. V013 ] BF2_QBO600_TEST7_V013.INP;1

BF2_QB0600_ES47 TEST7 V014 _INP.DIF

Number of difference sections found: 12
Number of difference records found: 102

DIFFERENCES /IGNORE={SPACTING, TRATLING_SPACES, BLANK_LINES) /MERGED=1/QUTPUT=-
PAA: [ANALYSIS.BF.QB0600.ES47 . TEST7 . V014 ]BF2_QB0S00_ES47_TEST7_V014_INP.DIF;1-
PAA: [ANALYSIS.BF,.QBO600.ES47 . TEST7.V014]BF2Z_TEST7_R014_QAQ0500.INP;1-
PAA: [ANALYSIS.BF.QBO600.ES47 . TEST7.V014]BF2Z _QBO600_TEST7_V014.INP;1

BF2_QB0600_ES47 TEST7_V015_INP.DIF

Number of difference sections found: 12
Number cof difference records found: 102

DIFFERENCES /IGNORE=({SPACING, TRATLING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSTS.BF.QBO600.ES47 . TEST7.V015]BF2_QB0600_ES47_TEST7_V0l5_INP.DIF;1-
PAA: (ANALYSIS.BF.QBOG00,ES47.TEST7 .VO15])BF2_TEST7_R015_QA0500.INP;1-
PAA: [ANALYSLS,.BF.QBOE00.ES47 . TEST7.V015]BFZ_0QBO600 _TEST7 _VO15.INP; 1

BF2_QB0600_ES47 TEST? V016 _INP.DIF

Number of difference sections found: 12
Number of difference records found: 102

DIFFERENCES /IGNCORE= (SPACTNG, TRAILING_SPACES, BLANE_LINES) /MERGED=1/0UTPUT=~
PAA: [ANALYSIS.BF.QBO600.ES47 .TEST7.V016]BF2_QBO600_ES47_TEST7_VU16_INP.DIF;1-
PAL: (ANALYSIS.BF.QBOG0C.ES47 . TESTT.VI16]BF2_TEST7_R0O16_QAO05G0. INP;1-
PAA: [ANALYSIS.BF.QB0OG00.ES47 .TEST7.V016]BFI_QBOG00_TEST7_V016.INP;1

BF2_QB0600_ES47 TEST7 V017 INP.DIF

Number of difference sections found: 12
Number of difference records found: 102

DIFFERENCES /IGNORE= (SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/CUTPUT=-
PABR: [ANALYSIS.BF,QBO600.ES47 . TESTT . VO17]BF2_(BDE00_ES4T7_TESTT_V017_INP.DIF;1-
PAA: [ANALYSIS.BF,QB0600.ES47.TEST7.V017]BF2_TEST7_ROL17_QAQS0D. INP;1-
PARA: [ANALYSIS.BF.QBOG0C0.ES47. TEST7.V017] BF2_QBOS00_TESTT_VO17.INP;1

BF2_QB0600_ES47 TEST7 V018 INP.DIF

Number of difference secticns found: 12
Number of difference records found: 102

DIFFERENCES /IGNORE=(SPACING, TRAILING_SPACES, BLANK LINES}/MERGED=1/CUTPUT=-
PAA: [ANALYSIS.BF.QBOG00.ESA7 . TEST7.V018)BF2 _QBO600 ES47_TEST7?7_V018_INP.DLF;1-
PAA: [ANALYSIS.BF.QBO600.ES47.TEST7 . V018 BF2_TEST7_RO18_QA0500.INP;1-
PAA: [ANALYSIS.BF.QBOG00.ES47 .TEST7.VO18]BF2_QB0O600_TEST7_V018.INP;1

BF2_QB0600_ES47_TEST7_V019 INP.DIF

Number of difference sections found: 12
Number of difference records found: 102
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DIFFERENCES /IGNORE={SPACING,TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.HF.QBOAQQ .ES4A7.TEST7.VO19]1Br2 _QBJOGCO_ESAT_TEST7_VO19_INP.DIF;1-
PAA: [ANALYSIS,.BF.QBO600.ES47,.TEST7.V019)BFZ_TEST7 R019_QACS500.INP;1-
PAA: [ANALYSIS.BF.QBOGCG0.ES47,TEST?.V013]BF2_QBOACO_TESTT_V019.,INP;1

BF2_QB0600_ES47 TEST7_V020_INP.DIF

Number cof difference sections found: 12
Number of difference records found: 102

DIFFERENCES /IGNORE={SPACING,TRAILING SPACES,BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF-QBO60C.ES47.TESTY.V020]BF2_QROG00_ES47_TEST7_V0Z0_INP.DIF;1-
PAA: [ANALYSIS.BF.QBI600.ES4T . TESTT . VO20]BF2_TEST7_R020_QA0500.TNP;1-
PAA: [ANALYSIS.BF.QBO600,ES47.TEST? . VO20]BF2_QBOS00_TEST7_V020.INP;1

The second input file, BF2 CLOSURE.DAT, contains the closure surface data required by
BRAGFLO to define the creep closure surface within the repository. The same input file is used
for all 14 test cases. It is too wide to fit the format of a written report, but it is stored in class
QBO0600 of the CMS library. BF2 CLOSURE.DAT is an ASCII input file that is read by
BRAGFLO if creep closure is to be simulated. If creep closure is not to be simulated a dummy
file must be included even though this dummy file will not be read. The user is responsible for
the creation of a file with porosity surface information. It is not generated by PREBRAG, but a
.CSD file is generated by the SANTOS software module, which can be used as the BRAGFLO
6.0 input file.

6.7.4 Test Results

Regression testing is used for Test Case #7 to show that the acceptance criteria for BRAGFLO
6.0 have been satisfied. The ASCII output files, BF2_QB0600_ES47 TEST7_Vnnn.OUT (20
files}), from Test Case #7 of BRAGFLO 6.0 run on the ES47 are compared to the output file,
BF2 VMS82 V500 ES47 TEST7 Rnnn.OUT (20 files, Nemer, 2006), using the VMS
DIFFERENCE command. The results are stored in BF2_QB0600_ES47 TEST7 Vonn.DIF (20
files), with differences due to reporting of new input information indicated in bold italics
{Appendix A.7.4). A summary of differences is listed in Figure 6.7.2.

FIGURE 6.7.2 Summary of Difference Statistics for Test Case #7

BF2_QB0600_ES47 TEST7_V001.DIF

Number of difference sections found: 23
Number of difference records found: 373

DIFFERENCES /IGNORE= (SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QBO60C._ES47.TEST7.V001]BF2_QRBOGA0_ES47_TEST7 V001 _OUT.DIF:1-
PAA: [ANALYSIS.BF.QB0S00.ES47.TESTV.VOC1]BF2_QB060OO_ES47_TEST7_V001.0UT:1-
PrA: [ANALYSIS.BF.QBOG0D.ES47 . TEST7 . VOO1 ]I BF2_VMS82_VS00_ES47_TEST7_RO01.0UT;:1

¢ Difference in dates and times, file and directory names
platform names, and execution statistics: 11 sections;

¢ Differences due to new input: 12 sections.
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BF2_QB0600_ES47 TEST? V002.DIF

Number of difference sections found: 23
Number of difference records found: 355

DIFFERENCES /IGNORE=({SPACING, TRAILING_SPACES, BLANE_LINES) /MERGED=1/CQUTPUT=-
PAA: [ANALYSIS.BF.QB0600.ES47,TEST7.V0O02]BF2_0B0600_ES47_TEST7_v002_OUT.DIF;1-
PAA: [ANALYSIS.BF.QBO600.ES47 . TEST7 .V002]BFZ_QOB0&00_ES47_TEST7_v002.0UT;1-
PAA: [ANALYSIS,BF.QBO600.ES4A7 . TEST7 . V002 | BFZ_VMSBZ_V500_ES47_TEST7 _R0O02.0UT;1

¢ Difference in dates and times, file and directory names
platform names, and execution statistics: 11 sections;

« Differences due to new input: 12 sections.

BF2_QB0600_ES47 TEST7_V003.DIF

Number of difference sections found: 23
Number of difference records found: 335

DIFFERENCES /IGNORE=|(SPACING, TRAILING_SPACES, BLANK_LINES} /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QBOG00.ES47 . TEST7 .V003]1BF2_QBOGO0_ES47 _TEST7 _V003_OUT.DIF;:1-
PAA: [ANALYSIS.BF-QBO600.ES47 . TEST7.VOQ31BF2_QBRO600_ES47_TEST7_V003.0UT;1-
PAA: [BNALYSIS.BF.QBO600 . ES47.TEST7 . V003 ) BF2 VMSB2 VS500_ES47_TEST7_R003.0UT;1

s Difference in dates and times, file and directory names
platform names, and execution statistics: 11 sections;

« Differences due to new input: 12 sections.

BF2_QB0600_ES47 TEST7 VO004.DIF

Number of difference sections found: 23
Nunber of difference records found: 347

DIFFERENCES /IGNORE={S5PACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/QUTPUT=~
PAA: [ANALYSIS.BF.QB0600.E3S47 ,TEST7.V004]BF2_QBUGCU_ES47_TEST7_v004_OUT.DIF:1-
PAA: [ANALYSTS,.BF.QBO600.ES47 . TEST7 .VOC4]BF2_QBO060O0_ES47_TEST7_v004,0UT;1-
PAA: [ANALYSIS.BF.QR0600.E547 .TEST7.VO04]BF2_VMSA2_VS00_ES47_TEST7_R004.0UT;1

e Difference in dates and times, file and directory names
platform names, and execution statistics: 11 sections;

¢ Differences due to new input: 12 sections.

BF2_QB0600_ES47_TEST7_V005.DIF

Number of difference sections found: 23
Number of difference records found: 425

DIFFERENCES /IGNORE={(SPACING, TRAILING_SPACES, BLANK LINES)/MERGED=1/0OUTFUT=-
PAR: [ANALYSIS.BF.QB0600.ES47.TEST7 . VQ0O5] BF2_QB0600_ES47_TEST7_VO05_QUT.DIF;1-
PAA: [ANALYSIS.BF.QB0600.ES47.TEST?.VOO5]BF2_QBO600_ES47_TEST7_V005.0UT;1-
PAA: [ANALYSIS.BF.QBOGRO.ES47 . TEST7.VOOS]BF2 VMSB2 V500_ES47_TEST7_RU05.0UT; 1
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e Difference in dates and times, file and directory names
platform names, and execution statistics: 11 sections;
e Differences due to new input: 12 sections.

BF2_QB0600_ES47 TEST7 V006.DIF

Number of difference sections found: 23
Number of difference records found: 389

DIFFERENCES /IGNORE=({SPACING, TRAILING_SPACES, BLANK_LINES} /MERGED=1/0UTPUT=-
PAA: [ANALYSTS.BF.QBO600.ES47 . TEST7 . VOO6]BF2_QBO6C0_ES47_TEST7 V006 _OUT.DIF;1-

PAA: [ANALYSIS,BF.QBOE00.ES47 . TEST7. V006 BF2_QBQACD ES47_TEST?7 _V006.0UT;1-
PARA: [ANALYSIS.BF.QBOS00.ES47.TESTT . V005 BFZ_VMS82_V500_ES47_TEST7_R006,0UT; 1

» Difference in dates and times, file and directory names
platform names, and execution statistics: 11 sechions;

e Differences due to new input: 12 sections.

BF2_QB0600_ES47 TEST7 V007.DIF

Number of difference sections found: 23
Number cof difference records found: 357

DIFFERENCES /IGNORE={SPACING, TRAILING_SPACES,BLANK_ LINES)/MERGED=1/0UTPUT=-
PAA: [BNALYSIS.BF.QBO600.ES47.TEST7 . V007 ] BF2_QB0A0C_ES47 TEST7_V007 QUT.DIF;1-

PAA: [ANALYSIS,BF.QBO600 . ES47 . TEST7 . V007 | BF2_0B0600_ES47 _TEST7_V007.0UT;1-
PAA: [ANALYSIS.BF.QB0600,ES47.TEST? .VO07 ] BFZ_VMSS82_V5(00_ES47_TEST7_RO07.0UT;1

e Difference in dates and times, file and directory names
platform names, and execution statistics: 11 sections;

e Differences due to new input: 12 sections.

BF2_QB0600_ES47_TEST7_V008.DIF

Number of difference sections found: 23
Number of difference records found: 383

DIFFERENCES /IGNORE= (SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTFUT=-
PAA: [ANALYSTS.BF.QB0600 .ES47 . TEST7 . VOOE] BF2_QB0S00_ES47_TEST7_V008_OUT.DIF;1-

PAA: [ANALYSIS.PF.QBOG00.ESA7 . TEST7 . VO0O8] BF2_QB0O600_ES47_TEST7 _V008.0UT;1-
PAA: [ANALYSTIS.BF.QBOG00 ,ES47 . TEST7.VO(B]|BPZ_VMS82_V500_ES47_TEST7_RO08,.0UT; 1

s Difference in dates and times, file and directory names
platform names, and execution statistics: 11 sechions;

o Differences due to new input: 12 sections.

BF2_QB0600_ES47_TEST7_V009.DIF

Number of difference sections found: 23
Number of difference records found: 807
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DIFFERENCES /IGNORE={SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QBOG0D.ES47.TEST7.V009]BFZ_QBOGQO0_ES47 _TEST7_V009_OUT.DIF;1-
PAA: [ANALYSIS.BF.QBO600.ES47.TEST7. V009 ] BF2_QBOE0C_ESE7_TESTT_V0D9.0UT; 1~
PAA: [ANALYSIS.BF.QBOE00.ES47 . TEST7.VO0%]1BF2_VMS82 Vv500_ES47_TEST7_R009.0UT;1

e Difference in dates and times, file and directory names
platform names, and execution statistics: 11 sections;

s Differences due to new input: 12 sections.

BF2_QB0600_ES47 TEST7_V010.DIF

Number of difference sections found: 23
Number cf difference records found: 347

DIFFERENCES /IGNORE={SPACING, TRAILING_SPACES,BLANK LINES)/MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QB050C.E547.TEST7.VO10]BF2_QB0600 _ESA7_TESTT V0Ol0 OUT.DIF;1-
PAA: [ANALYSIS.BF.QBOGO0.ES47.TEST7.VO10]BF2 _QBIGO0_ES47_TEST7_V310.0UT;1-
PAA: [ANALYSIS.BF.QB0600.ES47 . TEST? . vO10]BF2_VMSB2_V500_ES47_TEST7_R0O10.0QUT;1

e Difference in dates and times, file and directory names
platform names, and execution statistics: 11 sections;

e Differences due to new input: 12 sections.

BF2_QB0600_ES47_TEST7 V011.DIF

Number of difference sections Eound: 23
Number of difference records found: 419

DIFFERENCES /IGNORE=({SPACING,TRAILING_SPACES, BLANX_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.EF.QB0600.ES47 . TEST7 . V011 BF2_QBOG00_ES47_TEST7_VOll_OUT.DIF;1-
PAA: [ANALYSIS.BF.QBOG00.ES47 . TEST7 .VO11]BF2_QBOS00_ES47_TEST7_VO11.0UT;1-
PAA: [ANALYSIS.BF.QB0&00.ES4T7 . TESTT . V011 BF2_VMSB2_V500_ES47_TEST7_R0O11.0UT;1

e Difference in dates and times, file and directory names
platform names, and execution statistics: 11 sections;

e Differences due to new input: 12 sections.

BF2_QB0600_ES47_TEST7_V012.DIF

Number of difference sectipns found: 223
Number cof difference records found: 395

DIFFERENCES /IGNORE={SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QBO600.ES47 . TEST7.V0121BF2_QBO600_ES47 _TEST7_V012_OQUT.DIF;1-
PAA: [ANALYSIS.BF.QBOGO0.ES47 TEST7.V012]1BF2_QBUA00_ES47_TEST7_V012.0UT;1-
PAA: [ANALYSIS.BF.QBO600.ES47 . TEST7.VO12]BF2_VMSB2_ V500_ES47_TEST7_R012.0UT;1

» Difference in dates and times, file and directory names
platformn names, and execution statistics: 11 sections;

» Differences due to new input: 12 sections.
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BF2_QB0600_ES47 TEST7_V013.DIF

Nurber of difference sections found: 23
warber of difference records found: 383

DIFFERENCES /IGNORE=(SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/QUTPUT=-
PAA: [ANALYSTS.BF.QBO60C.ES47,.TEST7.V013]BF2_QB0O600_ES47_TEST7_V013_OUT-DIF;1-
PAA: [ANALYSIS.BF.QB0600,ES47 . TEST7.VO13]BF2_QB0500 ES47_TEST7_V013.0U0T;1-
PAaR: [ANALYSIS.BF.QROGO0 . ES4AT . TEST7 . V013 BF2_VMSHE2_VH00_ES47_TEST7_R013.0UT;1

o Difference in dates and times, file and directory names
platform names, and execution statistics: 11 sections;

o Differences due to new input: 12 sections.

BF2_QB0600_ES47_TEST7_VO014.DIF

Number of difference sections found: 23
Number of difference records found: 411

DIFFERENCES /IGNORE=({SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/QUTPUT=-
PAA: [ANALYSTS.BF.QBCOG00.ES47.TEST7 -V014])BFZ_QBO600_ES47_TEST7_V014_OUT.DIF;1-
PAA: [ANALYSIS.BF.QBOACD.ES47 . TEST7.V014]BF2_QB0OE00 ES47_TEST7_V014.0UT;1-
PAA: [ANALYSTIS . BF.QRO600,ES47 . TESTT . V014 BF2_VMSE2_V500_ES47_TEST7_RO14.0UT;1

¢ Difference in dates and times, file and directory names
platform names, and execution statistics: 11 sections;

¢ Differences due to new put: 12 sections.

BF2_QB0600_ES47 TEST7_VO015.DIF

Number of difference sections found: 23
Number of difference records found: 427

DIFFERENCES /IGNORE={SPACING,TRAILING SPACES,BLANK LINES) /MERGED=1/QUTPUT=-
PAA: [ANALYSIS.BF.QBO600.ES47.TEST? . VO15]BF2_QBOGL0O_ES47_TEST7_V015_QUT.DIF;1i-
PAA: [ANALYSIS.BF.QBOG0C.ES47.TEST7.V015)BF2_QB0600_ES47_TEST7 _V015.0UT;1-
PAA: (ANALYSIS.BF.QBOEOC.ES47.TEST?.V015] BF2_VMS82_VS00_ES47_TEST7_R015.0UT;1

* Difference in dates and times, file and directory names
platform names, and execution statistics: 11 sections;

¢ Differences due to new input: 12 sections.

BF2_QB0600_ES47 TEST7_V016.DIF

Number of difference sections found: 23
Number of difference records found: 367

DIFFERENCES /IGNORE={SPACING,TRAILING SPACES,BLANE. LINES)/MERGED=1/QUTPUT=-
PAA: [ANALYSIS.BF.QBOGO0.ES47 . TESTTY.VO16]BF2_QBO6L0_ES47_TEST7_V016_OUT.DIF;1-
PAA: [ANALYSIS.BF.QBO600.ESAT.TEST7.V016]BF2_QB0GO0_ESA7_TEST7_V016.0UT;1-
P22 (ANALYSIS.BF.QBO600.ES4T . TESTY . V016) BF2_VMS82Z_V500_ES47_TEST7_RO16.0UT;1
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o Difference in dates and times, file and directory names
platform names, and execution statistics: 11 sections;

¢ Differences due to new input: 12 sections.

BF2_QB0600_ES47 TEST7_V017.DIF

Number of difference sections found: 23
Nunber of difference recards found: 373

DIFFERENCES /IGNORE={SPACING, TRAILING_SPACES, BLANK_LINES)/MERGED=1/0UTPUT=-
PAh: [ANALYSTIS.BF.QB0600.ES47. TEST7. V017 ] BF2_QB0O600_ESA7_TEST7_V017_OUT.DIF;1-

PAA: [ANALYSIS.BF.QBO6GC0O.ES4A7.TEST7. V01T )BF2_QBOANO_ES47_TEST7_V017.0UT;1-
PAA: [ANALYSIS.BF.QBOAQD.ES47 . TEST7.VO171BF2_VMS82_VS500_ES47 _TEST7_R017.0UT;1

¢ Difference in dates and times, file and directory names
platform names, and execution statistics: 11 sections;

o Differences due to new input: 12 sections.

BF2_QB0600_ES47 TEST7 V018.DIF

Number of difference sections found: 23
Number of difference records found: 337

DIFFERENCES /IGNORE={SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QBOGO0.ES47 . TEST7.V018]BF2 QBU600_ES47_TEST7_V018_0UT.DIF;1-

PAA: [ANALYSIS.BF.QBO600.ES47 . TEST?.VOL8]BF2_QBU600_ES47_TEST7_V018.0UT;1-
PAA: [ANALYSTS.BF.QBJ500.ES47 . TEST7.VO18 ] BF2_VMS82_V500_ES47_TEST7_R0O18.0UT;1

» Difference in dates and times, file and directory names
platform names, and execution statistics: 11 sections;

» Differences due to new input: 12 sections.

BF2_QB0600_ES47_TEST7_V019.DIF

Number cf difference sections found: 23
Number of difference records found: 419

DIFFERENCES /IGNCRE= (SPACING, TRAILING_SPACES, BLANK_LINES] /MERGED=1/QUTPUT=-
PAA: [ANALYSIS.BF.QB0600.ES47.TEST7 .V019]BFZ_QB0S00_ES47_TEST7_V015_QUT.DIF;1-

PAR: [ANALYSIS,BF.QBOA0D.E547 . TEST7.V019]BF2_QBD600_ES47_TESTT_V019.0UT;1-
PAA: [ANALYSIS,.BF.QBO6C0,ES47.TEST7.V019]1BF2_VMS82_V500_ES47 _TEST7_R019.0UT;1

* Difference in dates and times, file and directory names
platform names, and execution statistics: 11 sections;

¢ Differences due to new input: 12 sections.

BF2_QB0600_ES47 TEST7 V020.DIF

Number of difference sections found: 23
Number of difference records found: 367
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DIFFERENCES /IGNCRE= (SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QB0O600.ES47.TEST7.V020]BF2_QB0600_ES47_TEST7_V020_OUT.DIF;1-
PAA: [ANALYSIS.BF.QBO600.ES47.TESTV.V020] BF2._ QBO600_ES47 TEST7_V020.0UT;1-
PAA: [AMALYSIS.BF.QBU6OO . ES47T. . TESTT . V0201 BF2_vMS82 v500_ES47_TESTV_R0Z0.0UT;1

» Difference in dates and times, file and directory names
platform names, and execution statistics: 11 sections;

» Differences due to new input: 12 sections.

The ASCII output files, BF2_QB0600_ES40 TEST7 Vunn.OUT (20 files) and
BF2_QB0600_ES45 TEST7_ Vnnn.QUT (20 files), from Test Case #7 of BRAGFLO 6.0 run on
the ES40 and ES45, respectively, are compared to the output files,
BF2_QB0600_ES47_TEST7_Vnnn.QUT (20 files), using the VMS DIFFERENCE command,
with the results are stored in BF2_QB0600_ES40 TEST7 Vuann.DIF (20 files, Appendix A.7.5)
and BIF2_QB0600_ES45 TEST7 Vnun.DIF (20 files, Appendix A.7.5), respectively.
Examination of these files shows that there are no differences other than run dates and times, file
and directory names, platform names, and execution statistics.

There are no unacceptable differences in values of output variables for Test Case #7 between
BRAGFLO 6.0 and BRAGFLO 5.0 running on the OpenVMS 8.2 operating system. Visual
inspection of the ASCH output files confirmed that the input that describes the test case is read
correctly. Based on the comparison of the output files, we conclude that BRAGFLO 6.0 satisfies
the acceptance criteria specified for Test Case #7 in the RD/VVP (Nemer, 2007) and is valid on
the ES40, ES45 and ES47 running OpenVMS 8.2,
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6.8 Test Case #8. Well Production at Specified Bottom Hole Pressure
6.8.1 Test Objective

The purpose of this test is to verify that BRAGFLO can simulate the performance of production
wells in which the bottom hole pressure is specified, in particular when two phases are present.

This type of well model is often used in BRAGFLQ to maintain a constant pressure at some
location. Dirichlet boundary conditions can achieve the same result somewhat more rigorously.
However, the well model has the advantage that conditions can be changed during the course of a
run, whereas the Dirichlet conditions are fixed for the entire run. In addition, the outflows, or
production from the well, is calculated and can be output, something not done when the Dirichlet
conditions are used.

The well model in BRAGFLO treats well deliverability by the inflow performance equation:

g, = 1] (%‘](p, — Py ) (6.8.1)

where

g = volumetric flow rate [m’/s),
I = well productivity index [m’],
k, =relative permeability [-],

M = viscosity [Pa-s),

p =pressure [Pa],

and subscripts

[ = phase (brine or gas),
wf = flowing bottom hole.

To test the BRAGFLO treatment of well production at specified bottom hole pressure, a test was
designed and the BRAGFLO results are compared with the results obtained from the code
TOUGH28W, which is the WIPP version of the TOUGH code (Pruess, 1987).

The test problem considers a horizontal one-dimensional reservoir with two grid blocks. Each
grid block is a 10 m cube. Both grid blocks are initially at pressure 10 MPa and water saturation
0.5. Fluids consist of pure water and hydrogen gas. A single well with productivity index of 1.0
x 10""* m’ is completed in the first grid block at initial time and is produced for 1000 s at a fixed
flowing bottom hole pressure of 1.0 MPa. The well will produce both water and gas with
declining rates as the reservoir is depleted and the pressure decreases. Formation properties are:
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permeability =1.0x10" m?,
porosity = (0.5,
rock compressibility =0.0 Pa’,
capillary pressure = (.0 Pa.

Relative permeability’s are given by the Brooks-Corey model (KRP = 4) with pore distribution
parameter A = 0.7 and residual water and gas saturations of zero.

Results from TOUGH28W are shown in Figures 6.8.1 to 6.8.3. Both water and gas are produced
from the well grid block (grid block #1). As pressure is depleted from the well block, supporting
flow from the second grid block occurs. Both grid blocks become depleted, but the well block
maintains a pressure below the adjacent grid block, as shown in Figure 6.8.1. As the pressure
declines, both the water and gas production rates (Figures 6.8.2 and 6.8.3, respectively) decline.
Tabulated results from TOUGH28W are shown in Table 6.8.1.

Some differences cxist between BRAGFILO and TOUGH28W that cannot be compensated for
with input data. Fluid properties are represented differently. BRAGFLO uses a constant brine
compressibility to compute brine density whereas TOUGH28W uses an equation of state for
brine density. It was estimated from TOUGH28W brine density data that the equivalent brine
compressibility to use in BRAGFLO was 4.45 x 10"'° Pa™'. Fluid viscosity in TOUGH28W is
pressure-dependent, whereas BRAGFLQ uses constant water and gas viscosity, 8.5 x 1072 Pa's
and 8.92 x 10 Pa's, respectively. These values were chosen as representative of the values used
in TOUGH28W throughout the pressure range encountcred. The two codes also implement a
different technique for averaging interblock flows, which will contribute to differences in the
calculated fluid flows. This test case tests Functional Requirement R.16 and R.18.
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FIGURE 6.8.1 Results from TOUGH28W Run on Test Case #8. Reservoir Pressure
Response for Pressure-Specified Deliverability
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FIGURE 6.8.2 Results from TOUGH28W Run on Test Case #8. Brine Production Rate
for Pressure-Specified Deliverability
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FIGURE 6.8.3 Results from TOUGH28W Run on Test Case #8. Gas Production Rate for
Pressure-Specified Deliverability
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TABLE 6.8.1 Results from TOUGH28W Run on Test Case #8.

BF2 TEST8 TOUGH.DAT

Time Pressure Pressure Brine Gas
block 1 block 2 Production Production

Rate Rate

yr MPa MPa kg/s_ kgfs
1000 9279 9.936 0.1682 1.597
2000 8.700 9.829 0.1566 1.393
3000 8.226 9.694 0.1471 1.237
4000 7.831 0542 0.1391 1.114
5000 7.494 9.380 0.1323 1.014
68000 7.205 9211 0.1265 05314
7000 6.951 9.040 0.1213 0.8623
8000 6.727 8.869 0.1168 0.8034
9000 6.526 8.700 0.1127 0.7523
10000 6.345 8.533 0.1091 0.7076
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6.8.2 Test Procedure

Test Case #8 is run using the WIPP PA run control system. The scripts, script input files, and all
other files related to validation testing of BRAGFLQO 6.0 reside in QB0600 class of the CMS
library, LIBBF. All test inputs are fetched at run time by the scripts, and test outputs/results and
run logs are automatically stored by the scripts in the CMS library. The test case is run on each
of the three platforms, ES40, ES45 and ES47. Excerpts from the BRAGFLO 6.0, Test Case #8,
.LOG files, BF2_QB0600_ES40 TEST8_RUN.LOG, BF2_QB0600_ES45 TEST8_RUN.LOG
and BF2_QB0600_ES47_ TEST8 RUN.LOG are included in Appendix A.8.1. These indicate
the files that are used or generated.

To validate BRAGFLO 6.0 on all three platforms, the following procedure is performed for Test
Case #8.

1) Validation test results from BRAGFLO 6.0 run on the ES47 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 5.0 run on the ES47 with
OpenVMS 8.2 (Nemer, 2006).

2) Validation test results from BRAGFLO 6.0 run on the ES40 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLQ 6.0 run on the ES47 with
OpenVMS 8.2.
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3) Validation test results from BRAGFLO 6.0 run on the ES45 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2.

The VMS DIFFERENCE command is used to compare the output file from BRAGFLO 6.0 to
the corresponding output file as outlined above. Differences are recorded in ASCII files.
Differences that involve dates and times, file and directory names, platform names, code version
and date, and execution statistics are deemed to be acceptable. In addition, differences, involving
the reporting of new input information for BRAGFLO 6.0 in the output files, are acceptable and
desirable, because they improve documentation of analyses. Numerical differences, if any, are
evaluated according the requirements of the BRAGFLO 6.0 RD/VVP (Nemer, 2007).

The results from the validation test of BRAGFLO 5.0 on the ES47 running OpenVMS 8.2 were
determined valid by comparison to the output from the validation of BRAGFLO 5.0 on the ES40
with OpenVMS 7.3-1 (Nemer, 2006). The output of BRAGFLO 5.0 on the ES40 with
OpenVMS 7.3-1 was determined to be valid by comparison to the output of BRAGFLO 4.10 on
the Compaq ES45 running OpenVMS 7.3-1 (Stein; Zelinski, 2004b). The output of BRAGFLO
4.10 on the Compaq ES45 running OpenVMS 7.3-1 was determined valid by comparison to the
output of BRAGFLO 4.10 from the Compaq ES40 running OpenVMS 7.3-1 (Fox; Trone, 2003).
In turn, the output of BRAGFLO 4.10 from the Compag ES40 running OpenVMS 7.3-1 was
determined to be valid by comparison to the output of the validation of BRAGFLOQ 4.10, done on
an Alpha 2100 running OpenVMS 6.1 (Hanson; Fox; Trone, 2003). In the validation for Test
Case #8 for BRAGFLO 4.10, the acceptance criteria were comparisons with other independently
developed software of similar purpose (i. e., TOUGH), together with manual inspection of the
output from the test case (Schreiber 1997a). The code BF2_TEST8 POST.FOR was run to
extract pressures, saturations, and time-average well flow rates of water and gas from the ASCII
output file, BF2_TEST8.0OUT, and places this information into files used by the plotting
package, SPLAT. The resulting plots superimposed BRAGFLO results and the independent
results. Numerical comparisons were also performed.

6.8.3 Input Files

Two types of input files are required to run BRAGFLO 6.0. The first input file,
BF2_QB0600_TESTS8.INP, is an ASCI! control file generated by the PREBRAG software
module and is shown in Appendix A.8.2. This file is generated by modifying the input file,

BF2 TEST8_QAO0500.INP, which was used in the validation of BRAGFLO 5.0, for the new
mput information for BRAGFLO 6.0. The VMS DIFFERENCE command is used to compare
these two files and the differences are recorded in the ASCII file,
BF2_QB0600_ES47 TEST8 INP.DIF (Figure 6.8.4). As seen in Figure 6.8.4, the differences
between the input files consist of four sections that correspond to the new input information for
BRAGFLO 6.0. The first section contains the input of the initial MgO concentration (with the
values all set to zero), while the next section shows the input for the material change reset model
(with the model disabled by the 0 in the input). The third section contains the input parameters
for permeability models 11 and 12 (which are not used in this testcase), as well as for the smooth
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permeability model (with the model disabled by the 0 in the input). The last section contains the
input parameters for the chemistry models, which are all disabled for this testcase.

FIGURE 6.8.4 Input File Differences for Test Case #8,
BF2_QB0600_ES47 TESTS8_INP.DIF

File PAA:[ANALYSTS.BF.QBO600.ES47.TESTS]BFZ2_QBOG00_TESTE.INP;1
63 GRID BLOCK MGO CONCENTRATION INTTIAL CONDITIONS
70 2*0.0
71 DSATLIM, DPRESLIM, SATLIMIT

EE R EE ]

File PAA:[ANALYSIS.BF.(B0G600.ES47.TEST8]BF2_TESTR_QA0B00.INP;1
69 DSATLIM, DPRESLIM, SATLIMIT

Hrodek hdr ook v drok ok K

ook ko k ko ok ok X

File PAA: [ANALYSIS.BF.QB0600.E547.TEST8]BF2 (QB(600_TESTS.INP;1

127 NRORERESET
128 Q
129 # LAMBDA SOR SGR

Nk X

File PAA:[ANALYSIS.BF,.QBO600.ES47.TEST8]BF2_TEST8_QA0500.INP;1
125 # LAMBDA SOR SGR

ERE LR K LXK 3

LEE R SR EEEELEE]

File PAA:[ANALYSIS,BF.QRO600.ES47.TESTS1BF2_QBU600_TESTS.INP;1
135 TOL AND SOCEFFMIN FOR PERMEABILITY MODELS 11 & 12
136 1.000000E-02 1.00000DE-03
137 MMATSP, FOR SMOOTH PERMERBILITY TRAWNSITION MCDEL
138 Q
139 FRACTURE MODEL DATA TO FOLLOW :T OR F

* ek ok ok

File PaA:[ANALYSIS.BF.QB0O&600.ES47 TEST8]BF2Z_TESTB_QA0500.INP;1
131 FRACTURE MODEL DATA TO FOLLOW :T OR F

Fxoawrk Xk Ak koo

EE RS S R R R

File PAA:[ANALYSIS.BF.QBJG(00.ES47.TESTS]BFZ_QBU&NJ_TESTRE,INP;1
162 0.0 0.0 F
1a3 HUMIDITY FACTORS: HUMFAC_COR, HUMFARC_BIO
164 0.0 0.0
165 RATE CONSTANTS: BRUCITEI AND BRUCITEH
166 0.0 0.0
167 RATE COERFFICIENTS: RXHZS HND RXCOZ
168 0.0 0.0
169 CHEMISTRY CUTOFF SATURATION: SOCMIN

170 0.0

171 REACTANT/PRODUCT MOLECULAR WEIGHTS(HZ, HZ0, Fe, [C6-H10-0B]/6)

172 2.01590E-03 1.80150E-02 5.58470E-02 2.70230E-02

173 REACTANT/PRODUCT MOLECULAR WEIGHTS(Fe{QH)2, FeS, Mg0, Mg(0H)Z2, MgCO3)
174 8.98617E-02 8.79000E-02 4.03044E-02 5,83196E-02 B.43142E-02

175 5_HZ,5_H20.5_Fe,S5_Bio,5_FenH2, 5_Fe§, 5_Mgd, 5_MgOH2, S_Mglo3d

176 0.0E+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 O.0E+00 0.0E+Q0 0.0E+00
177 0.0BE+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 (.0E+00
178 0.0E+00 0.0E+00 0.0E+00 C.OE+C0 O.0E+00 0.DE+00 C.O0E+QD 0.Q0E+00 0.0E+00
173 0.0E+00 0.0E+00 O.0E+00 O.0E+00 0.0E+0Q0 0.0E+00 0.0E+00 0.0E+00 0.0E+00
180 0.0E+00 0.0E+00 D.0E+00 0.0E+00 0.0E+0C 0.0E+00 0.0E+00 0.0E+00 0.CQE+00
181 0.0E+00 0.0E+D0 0.0E+00 O.Q0E+00 0,.0E+00 CQ.0E+0C 0.DE+00 0.0E+00 0.0E+00
182 0.0E+00 Q.0E+0Q0 (.0E+00 0.0E+00 0.0E+00 0.C0E+00 0.0E+00 0.0E+00 0.0E+00
183 REACTANT/PRODUCT DENSITIES (Fe, Fe(OH)}2, FeS, [C6-H10-05]1/8)

184 7.8700E+(3 3.40000E+03 4.70000E+03 1.10000E+03

185 REACTANT/PRODUCT DENSITIES (MgC, Mg(OH}2, MgCO3, SALT)
186 3.6000E+03 2.37000E+03 3.05000E+03 2.17000E+03

187 WICKING SATN, HUMID SMOCTHING, ALPHARXN

188 0.0 F F 50.
189 CREEP CLOSURE?
e ok ek ke A

File PAA: [ANALYSIS.BF.QBO600.ES47.TEST8]BF2_TESTA8_QA0500,INP;1
154 0.0 0.0
155 HUMIDITY FACTORS: HUMFAC_COCR, HUMFAC_RIO
156 0.0 0.0
157 REACTANT /PRODUCT MOLECULAR WEIGHTS (H2, H20, FE, [C6-H10-05]/6
158 2.01588D-03 15.01528D-03 55.847D-03 3,0026E-02
159 SCOR_HZ=a, SCOR_H20=b, SCOR_FE=¢: where b*H20 + c*PFE=> a*HZ + inert solids
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164 1.1730E+00 1.6540E+00 1.0G000E+Q0

161 SBI10 GAS=a,SBIO_H20=b, SBIO_CH20=c: where b*H20 + ¢*CH20=> a*GAS + inerts
162 7.6770E-01 0.0000E+00 1.0000E+00

1563 WICKING SATN, HUMID SMOOTHING, ALPHARXN

164 0.0 F 50.

165 CREEP CLGOSURE?

wKAKKI Rk kohhox K

MNumber of difference sections found: 4
Number of difference records found: 35

DIFFERENCES /IGNORE=(SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSTS.BF.QBO600.FES47.TESTS ] BRF2_QBOS00_ES47_TESTS_INP.DIF;1-
PAA: [ANALYSIS,BF.QBO600.ES47.TEST8]BF2_QBOS00_TESTS.INF; 1-

PAA: [ANALYSIS,.BF.QBOGOC.ES47 ., TESTS]1BF2 _TESTS_QA0500.INP;1

The second input file, BF2_ CLOSURE.DAT, contains the closure surface data required by
BRAGFLO to define the creep closure surface within the repository. The same input file is used
for all 14 test cases. It is too wide to fit the format of a written report, but it is stored in class
QBO600 of the CMS library. BF2 CLOSURE.DAT is an ASCII input file that is read by
BRAGFLO if creep closure is to be simulated. 1f creep closure is not to be simulated a dummy
file must be included even though this dummy file will not be read. The user 1s responsible for
the creation of a file with porosity surface information. It is not generated by PREBRAG, but a
.CSD file is generated by the SANTOS software module, which can be used as the BRAGFLO
6.0 input file.

6.8.4 Test Results

Regression testing 1s used for Test Case #8 to show that the acceptance criteria for BRAGFLO
6.0 have been satisfied. The ASCII output file, BF2_QB0600_ES47 TEST8.0UT, from Test
Case #8 of BRAGFLO 6.0 run on the ES47 is compared to the output file,
BF2_VMS82_V500_ES47_TEST8.0OUT (Nemer, 2006), using the VMS DIFFERENCE
command. The results are stored in BF2_QB0600_ES47 TEST8_ OUT.DIF, which is shown in
Appendix A.8.3, with differences due to reporting of new input information indicated in bold
italics. A summary of differences is listed in Figure 6.8.5.

FIGURE 6.8.5 Summary of Difference Statistics for Test Case #8

Number of difference sections found: 34
Number of difference records found: 244

DIFFERENCES /IGNORE=(SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QB0600.ES47.TEST8]BF2_QB0600_ES47 _TEST8_OUT.DIF;1-
PAA: [ANALYSIS.BF.QB0600.ES47.TEST8]1BF2_QB0600_ES47_TESTS.0UT;1-

DAA: [ANALYSIS.BF.QB0600.ES47 . TEST8]BF2_VMS82_V500_ES47_TESTE.CUT;1

e Difference in dates and times, file and directory names,
code version and date, and execution statistics: 28 sections;

e Differences due to new input: 6 sections.

The ASCII output files, BF2_(QB0600_ES40 TEST8.0UT and
BF2_QB0600_ES45_TEST8.0UT, from Test Case #8 of BRAGFLO 6.0 run on the ES40 and
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ES45, respectively, are compared to the output file, BF2_QB0600_ES47 TEST8.0UT, using the
VMS DIFFERENCE command, with the results stored in
BF2_QB0600_ES40_TEST8 OUT.DIF and BF2_QB0600_ES45 TEST8_ OUT.DIF (Appendix
A.8.4), respectively. Examinations of these files show that there are no differences other than
run dates and times, file and directory names, platform names, and execution statistics.

There are no unacceptable differences in values of output variables for Test Case #8 between
BRAGFLO 6.0 and BRAGFLO 5.0 running on the OpenVMS 8.2 operating system. Visual
inspection of the ASCII output files confirmed that the input that describes the test case is read
correctly. Based on the comparison of the output files, we conclude that BRAGFLO 6.0 satisfies
the acceptance criteria specified for Test Case #8 in the RD/VVP (Nemer, 2007) and is valid on
the ES40, ES45 and ES47 running OpenVMS 8.2.
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6.9 Test Case #9. Heterogeneous Reservoir Conditions
6.9.1 Test Objective

The purpose of this test is to verify that BRAGFLO can simulate fluid flow in a non-uniform
formation, in particular, where the permeability is non-uniform. Test Case #9 considers the
following one-dimensional steady-state single phase flow problem. A 1-D reservoir is
discretized with 15 uniform grid blocks of 1 m dimension in each coordinate direction. An
injection well 1s located in the first (left-most) grid block with water injection rate of 0.1 kg/s. In
the 15th (right-most) grid block, a well produces water at a rate of 0.1 kg/s. At initial time, the
water pressure within the reservoir is a uniform 1.0 MPa. When steady-state flow is achieved in
the reservoir, the velocity must satisty

v, = —[—k—)d—p _ (6.9.1)
K, )& p,A
where
Vi = Darcy velocity [m/s],
k = formation permeability [m’],
L = water viscosity, 0.001 [Pa-s],
dp/dx = pressure gradient in x-direction [Pa/m],
@iy = water injection rate, 0.1 [kg/s],
P = water density, 1000 [kg/m’],
A = area normal to flow, 1.0 [m*].

First consider the case with uniform formation property:
k=10x 10" m? (6.9.2)

The pressure gradient is then determined by

ap _ _[ffi D (6.9.3)
dx k Jp,4

For the above parameter values,

%’ =-1.0x10* Pa/m (6.9.4)

If the reservoir is allowed to equilibrate over time to a steady state condition, then the pressure at
the center of the reservoir (center of grid block 8) will maintain 1.0 MPa pressure, and the
pressure gradient within the reservoir will assume the value -1.0 x 10* Pa/m. When BRAGFLO
is run to steady state condition (1.0 x 10 s), the results should be the linear pressure profile
shown in Figure 6.9.1.
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FIGURE 6.9.1 Steady-State Solution for Test Case #9, Homogeneous Reservoir Conditions
BT T 1 T T T 1T T T T T T 1
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Pressure [MPa]

08 = Initial Pressure 7]
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X [m]
U1 [IDSCHRE.BRAGFLG.QA_S6.TERTRIBF2 TESTE_HOMOG_RDVVP.CMD:1 SPLAT X2.0 042505 11:49:38

Now introduce formation heterogeneity. Within the grid, the permeability is assigned as:

k=025x 10" m? for 0<x<5,
k=1.00x 10" m?, for 5<x<10, (6.9.5)
k=025x10" m’, for 10<x<15.

This choice of permeability distribution maintains symmetry about the center of the reservoir.
The resulting pressure gradients are:

dp/dx = -4.0 x 10° Pa/m, for 0 <x<S5,
dp/dx =-1.0 x 10° Pa/m, for 5 <x< 10, (6.9.6)
dp/dx = -4.0 x 10° Pa/m, for 10 <x < 15.

The steady state solution will maintain 1.0 MPa pressure at the grid center and will honor the
above pressure gradients, as shown in Figure 6.9.2. The exact solutions for the homogeneous

and heterogeneous problems are tabulated in Table 6.9.1.

This test case tests Functional Requirement R.17 and R.18.
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FIGURE 6.9.2 Steady-State Solution for Test Case #9, Heterogeneous Reservoir
Conditions
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TABLE 6.9.1 Analytical Steady-State Solutions for Test Case #9.

Homoggneous Reservoir Conditions

X, m Steady-State Analytical Initial Pressure,
Solution Pressure, MPa MPa
0.5 1.070000 1.000000
1.5 1.060000 1.000000
25 1.050000 1.000000
3.5 1.040000 1.000000
45 1.030000 1.000000
55 1.020000 1.000000
6.5 1.010000 1.000000
7.5 1.0600000 1.000000
3.5 0.990000 1.000000
9.5 0.980000 1.000000
10.5 0.970000 1.000000
11.5 0.960000 1.000000
12.5 0.950000 1.000000
135 0.940000 1.000000
14.5 0.930000 1.000000
Heterogeneous Reservoir Conditions
X, m Steady-State Analytical Initial Pressure,
Solution Pressure, MPa MPa
0.5 1205000 1.000000
1.5 1.165000 1.000000
2.5 1.125000 1.000000
35 1.085000 1.000000
4.5 1.045000 1.000000
55 1.020000 1.000000
6.5 1.010000 1.000000
7.5 1.000000 1.000000
8.5 0.990000 1,000000
9.5 0.980000 1.000000
10.5 0.955000 1.000000
1.5 0.915000 1.000000
12.5 0.875000 1.000000
13.5 0.835000 1.000000
145 0.795000 1.000000

0.9.2 Test Procedure

ERMS #545018
April 2007
Page 98 of 1712

Test Case #9 is run using the WIPP PA run control system. The scripts, script input files, and all
other files related to validation testing of BRAGFLO 6.0 reside in QB0600 class of the CMS
library, LIBBF. All test inputs are fetched at run time by the scripts, and test outputs/results and
run logs are automatically stored by the scripts in the CMS library. The test case is run on each
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of the three platforms, ES40, ES45 and ES47. Excerpts from the BRAGFLO 6.0, Test Case #9,
.LOG files, BF2_QB0600_ES40 TEST9 HETER RUN.LOG,
BF2_QB0600_ES40 TEST9 HOMOG RUN.LOG,
BF2_QB0600_ES45_TEST9_HETER RUN.LOG,
BF2 QB0600_ES45_TEST9 HOMOG RUN.LOG,
BF2_QB0600_ES47 TEST9 _HETER RUN.LOG, and
BF2_QB0600_ES47 TEST9 HOMOG RUN.LOG are included in Appendix A.9.1. These
indicate the files that are used or generated.

To validate BRAGFLO 6.0 on all three platforms, the following procedure is performed for Test
Case #9.

1) Validation test results from BRAGFLO 6.0 run on the ES47 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 5.0 run on the ES47 with
OpenVMS 8.2 (Nemer, 2006).

2) Validation test results from BRAGFLO 6.0 run on the ES40 with OpenVMS 8.2 are
compared to results from the vahdation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2.

3) Validation test results from BRAGFLO 6.0 run on the ES45 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2.

The VMS DIFFERENCE command is used to compare the output file from BRAGFLO 6.0 to
the corresponding output file as outlined above. Differences are recorded in ASCII files.
Differences that involve dates and times, file and directory names, platform names, code version
and date, and execution statistics are deemed to be acceptable. In addition, differences, involving
the reporting of new input information for BRAGFLO 6.0 in the output files, are acceptable and
desirable, because they improve documentation of analyses. Numerical differences, if any, are
evaluated according the requirements of the BRAGFLO 6.0 RD/VVP (Nemer, 2007).

The results from the validation test of BRAGFLO 5.0 on the ES47 running OpenVMS 8.2 were
determined valid by comparison to the output from the validation of BRAGFLO 5.0 on the ES40
with OpenVMS 7.3-1 (Nemer, 2006). The output of BRAGFLO 5.0 on the ES40 with
OpenVMS 7.3-1 was determined to be valid by comparison to the output of BRAGFLO 4.10 on
the Compaq ES45 running OpenVMS 7.3-1 (Stein; Zelinski, 2004b). The output of BRAGFLO
4.10 on the Compaq ES45 running OpenVMS 7.3-1 was determined valid by comparison to the
output of BRAGFLO 4.10 from the Compag ES40 running OpenVMS 7.3-1 (Fox; Trone, 2003),
In turn, the output of BRAGFLO 4.10 from the Compaq ES40 running OpenVMS 7.3-1 was
determined to be valid by comparison to the output of the validation of BRAGFLO 4.10, done on
an Alpha 2100 running OpenVMS 6.1 (Hanson; Fox; Trone, 2003). In the validation for Test
Case #9 for BRAGFLO 4.10, the acceptance criteria were comparisons with analytical solutions
of the output from the test case (Schreiber 1997a). The codes
BF2_TEST9 HOMOG POST.FOR and BF2_TEST9 HETER POST.FOR were run to to
extract water (brine) pressures and place this information into files used by the plotting package,
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SPLAT. The resulting plots superimposed BRAGFLO results and the analytical solutions.
Numerical comparisons were also performed.

6.9.3 Input Files

Two types of input files are required to run BRAGFLO 6.0. The first type of input file,
BF2_QB0600_TEST9 HOMOG.INP and BF2_QB0600 TEST9_HETER.INP, are ASCII
contro] files generated by the PREBRAG software module and are shown in Appendix A.9.2.
These files are generated by modifying the input files, BF2_TEST9 HOMOG_QAO0500.INP and
BF2_TEST9 HETER QAO0500.INP, which were used in the validation of BRAGFLO 5.0, for
the new input information for BRAGFL.O 6.0. The VMS DIFFERENCE command is used to
compare these files and the differences are recorded m the ASCII files,
BF2_QB0600_ES47 TEST9 HETER_INP.DIF and

BF2 QB0600 ES47 TEST9 HOMOG_ INP.DIF (Figure 6.9.3). As seen in Figure 6.9.3, the
differences between the input files consist of four sections that correspond to the new input
information for BRAGFLO 6.0. The first section contains the input of the initial MgO
concentration (with the values all set to zero), while the next section shows the input for the
material change reset model (with the model disabled by the 0 in the input). The third section
contains the input parameters for permeability models 11 and 12 (which are not used in this
testcase), as well as for the smooth permeability model (with the model disabled by the 0 in the
input). The last section contains the input parameters for the chemistry models, which are all
disabled for this testcase.

FIGURE 6.9.3 Input File Differences for Test Case #9,
BF2_QB0600_ES47_TEST9_HETER_INP.DIF and
BF2_QB0600_ES47 TEST9_HOMOG_INP.DIF

BF2_QB0600_ES47 TEST9 HETER_INP.DIF

(2R A EEEEEES L]

File PAA:[ANALYSIS.BF.QB0600.ES47.TESTI_HETER]BF2_QB0600_TEST9_HETER.INP;1
71 GRID BLOCK MGO CONCENTRATTON INITIAL CONDITIONS
72 15%0.0
73 DSATLIM, DPRESLIM, SATLIMIT

LR b

File PAA:[ANALYSIS.BF.QB0600.ES47.TEST?_HETER]BF2_TEST9_HETER_QA(50(.TINP;1
71 DSATLIM, DPRESLIM, SATLIMIT

(R RS S EXE R RS ]

LA EREE SRS LR ]

File PAA:[ANALYSIS.BF.QBO600.ES47,.TESTY_HETER]BF2_QB0600_TESTY_HETER.INP;1
129 NEORERESET
130 0
131 # LAMBDA SOR SGR

ok k ok ok ok

File PAA: [ANALYSIS.BF.QB0A00.ES47.TESTO_HETER]BF2 TEST?_HETER_GAD500.INP;1
127 # LAMBDA SOR SGR

LES RS EEE N

RS R EREEE RN

File PAA: [ANALYSIS.BF.QBO600.ES47.TESTY_HETER]BFZ_QBQ600_TESTS HETER.INP;1
143 TOL AND SOCEFFMIN FOR PERMEABILITY MCDELS 11 & 12
l44 1.000000E-02 1,000000E-03
145 NMATSP, FOR SMQOTH PERMEABILITY TRANSITION MODEL
146 0
147 FRACTURE MODEL FLAG

o K ok ok ok

File PAA:[ANALYSIS.BF.QBO600.ES47,TESTY_HETER)BF2_TESTY_HETER_QA0500.INP;1
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118 FRACTURE MODEL FLAG

LE AR RS &R R E X
v droE e dr ok e dr ok ok dr

File PAA:[ANALYSIS,BF.QB0600.ES47.TEST9_HETER]BF2_QBQ600_TESTY_HETER,INP;1
193 g.6 0.0 F
154 HUMIDITY FACTORS: HUMFAC_COR, HUMFAC_BIO
185 1.0 1.0
196 RATE CONSTANTS: BRUCITEI AND BRUCITEH
197 0.0 0.0
198 RATE COEFFICIENTS: RXH2S§ AND RXCO2
159 CHEMISTRY CUTOFF SATURATION: SOCMIN
200 0.0
201 REACTANT/PRODUCT MOLECULAR WEIGHTS (H2, H20, Fe, [C6-H10-05]/6]
202 2.01590E~03 1.80150E-02 5.58470E-02 2.70230E-02

203 REACTANT/PRODUCT MOLECULAR WEIGHTS (Fe({QH)Z, FeS, Mg0, Mg{OH)Z, MgCO3}
204 B.98617E-02 B.79000E-02 4.03044F-02 5.83196E-02 8.43142E-02

205 S_H2,5_H20,5_Fe,s_Bio,S5_FeOHZ,S5_FeS,S5_Mg0O,S_MgOH2, S_MyCO3

2086 0.QE+00 0.0E+00 0.0E+O0D 0,0FE+00 0.0E+00 0.0E+00 0.0E+00 0.CE+00 C.0E+00C
207 0.CE+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 ©.0E+00 0.DE+00 0.0E+00
208 0.0E+00 0.0R+00 0.0E+00 D.0E+00 0.0E+00D 0.0E+00 0.DE+00 0.0E+00 0.0E+00
209 0.0E+00 0.0E+00 G.0E+00 0,0E+00 0.0E+00 O.CQE+00 C.OE+00 0.0E+00 0.0E+00
210 0.0E+00 0.0E+00 C.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0,0E+00 0.0E+00
211 0.0E+00 0.0E+00 0.QE+00C 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00Q
212 C.0E+Q0 0.0E+00 0.0E+00 0.0E+00 G.0E+00 C.QE+Q0 0.0E+00 0.0E+00 0.0E+00

213 REACTANT/PRODUCT DENSITIES (Fe, Fe(OH)2, FeS, (C6-H10-51/6)
214 7.8700E+03 3.400C0E+03 4.7C000E+03 1.10000E+03
215 REACTANT/PRODUCT DENSITIES (MgQ, Mg(OH}2, MgCO3, SALT)
216  3.6000E+03 2.37000E+03 3.05000E+03 2.17C00E+03
217 WICKING SATURATION, LARXN, ALPHARXN
218 0,0000E+00 F F 5.0000E+01
219 WILL CREEP CLOSURE BE ACTIVATED?
ok ok
File PAA:[ANALYSIS.BF.QBO600.ES47.TESTI_HETER]BF2_TEST9_HETER_QAQS00.INP;1
185 0.0 0.0
186  HUMIDITY FACTORS: HUMFAC_COR, HUMFAC BIO
187 1.0 1.0
188 REACTANT/PRODUCT MOLECULAR WEIGHTS (H2, H20, FE, [C6-H1(-05]/6
18%  2.015B8D-03 18.01528D-03 55.B47D-03 3.0026E-02

120 SCOR_H2=a, SCOR_H20=h, SCOR_FE=c: where b*H20+c*FE=> a*H2+inert solids

191 1.0E+00 0.0 1.Q000E+00

182 S5BIO_GAS=a,SBI0_HZ0=b, SBIQ_CH20=c: where b*HZ0+c*CHZ0=> a*GAS+inerts

193 1.C000E+Q0 0.0QU0E+Q0 1.0000E+0Q
194 WICKING SATURATION, LARXN, ALPHARXN
1585 0.0000E+Q0 F 5.0000E+01

1%6 WILL CREEF CLOSURE BE ACTIVATED?

TRkl ok ok d ok ok k&

Number of difference sections found: 4
Number of difference records found: 34

DIFFERENCES /IGNORE=(SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-

PAA: [ANALYSIS,.BF.QBO600,ES47. TEST? HETER]BF2_QBOA0OO_ES47_TESTI_ _HETER _INP.DIF;1-

PARA: [(ANALYSIS.BF.QBLH600.ES47.TESTI_HETER]BFZ _QBC600_TESTS_HETER.INP;1-
PAA: [ANMALYSIS.BF.QBO60(.ES47 . TESTS_HETER]BFZ_TESTY_HETER_QA(Q500. INP;1

BF2_QB0600_ES47 TEST9 HOMOG_INP.DIF

LER AR LR RS X

File PAA:[ANALYSIS.BF.QBO&00.ES47.TEST2_HOMOGIBF2 QBOAO0 _TEST9 HOMOG.INP;1
71 GRID BLOCK MGO CONCENTRATION INITIAL CONDITIONS
72 15*0.0
73 DSATLIM, DFRESLIM, SATLIMIT

EE RS E

File PAA:[ANALYSIS.BF.QBO600.ES47 . TESTI_HOMOG]BF2_TEST9_HOMOG_QAO0S0(.INP:1
71 DSATLIM, DPRESLIM, SATLIMIT

LER R LES BESETS]

LR R A & RS E NS

File PAA: [ANALYSIS.BF.QB0600.ES47.TESTY_HOMCG)]BF2_QB0600_TESTI_HOMOG.INP; 1l
127 NECRERESET
1z8 0
129 % LAMBDA SOR SGR

drdkok ok ko

File PAA: [ANALYSIS.BF.QB0GQC.RES47.TESTS HOMOG)BF2_TESTY9_HOMOG _QANS00.INP;1
125 # LAMBDA SOR SGR

ERMS #545018
April 2007
Page 101 of 1712
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LEEEERESEFE LR

LR EE R S SR X R RS

File PAA: [ANALYSIS.BF.QB0600.ES47.TESTY_HOMOG]BF2_QB060C_TESTS_HOMOG.INP; 1
135  TOL AND SOCEFFMIN FOR PERMEABILITY MODELS 11 & 12
135  1.0000C0E-02 1.GOOOGOE-03
137  NMATSP, FOR SMOOTH PERMEABILITY TRANSITION MODEL
138 0
139  FRACTURE MODEL FLAG

LR

File PAR: {ANALYSIS.BF.QBOG00.ES47.TESTY_HOMAG] BF2_TESTI_HOMOG_QAD500.INP; 1
131 FRACTURE MODEL FLAG

LR R ERE R AL ER &

LEE SR R & ]

File PAA:[ANALYSIS.BF.QB0600.ES47.TESTI_HOMOG]BF2_QB0500_TESTS_ HOMOG.INP; 1
185 0.0 0.0 F
186 HUMIDITY FACTORS: HUMFAC_COR, HUMFAC_BIO
187 1.0 1.0
148 RATE CONSTANTS: BRUCITEI AND BRUCTTEH
189 0.0 0.0
180 RATE COEFFICIENTS: RXH2S AND RXCO2
191 CHEMISTRY CUTQFF SATURATION: SOCMIN
192 0.0
193 PRACTANT/PRODUCT MOLECULAR WEIGHTS(HZ, H20, Fe, [C6-H10-05]/6)
194 2.01590E-03 1.80150E-02 5.58470E-02 2.70230E-02
135 RERCTANT/ PRODUCT MOLECULAR WEIGHTS (Fe(OH)Z, FeS, MgQ, Mg(OH)2, MgCo3)
1486 8.98617E-02 &,79000E-02 4.03044E-02 5.83196E-02 8.43142F-02
197 §_H2,S_HI0,5_Fe,S_Bio, S_FeOH2, S_FeS, 5_MgQ, S_MgCH2, §_MgCC3

198 0.0E+00 0.0E+00 O.0E+00 Q.QE+00 0.0E+0C 0.0E+00 0.CE+00 0.0E+00 0.0E+00
195 0.0E+00 0.0E+400 D.0E+00 0.0E+00 0.0E+00 0.0E+00Q D0.0E+00 C.0E+00 0.0E+CO
200 0.0E+00 O.QCE+00 0.0E+00 0.0E+0C 0.0DE+00 0.0E+0Q0 0.0E+00Q Q.0E+0Q 0.0E+QQ
201 0,0E+00 0.0E+00 0.0E+00 0.0E+00 O.0E+00 0.0E+00 0.0E+00 0.0+00 Q.CE+00
202 0.0E+00 0.0E+00 0.0E+00C 0.0E+00) 0.0E+00 0.0E+00 0.CE+00 Q.0E+0C 0.CE+00
203 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 0.0E+00 0.0E+00 0.0FE+00 0.0E+00 Q.0E+00
204 0.0E+0C 0.0E+00 0.0E+Q0 Q.QE+0Q 0O,0E+00 O.0E+Q0 Q.0E+00 0.0E+00 O.0E+00U
205 REACTANT/PRODUCT DENSITIES (Fe, Fe(0DH)2, FeS, [C6-H10-051/6)
206 7T.8700E+03 3.40000E+02 4.T70CO0E+03 1.10000E+03
207 REACTANT/PRODUCT DENSITIES (MgO, Mg(OH)Z2Z, MgC03, SALT}
208 3.6000E+03 2.37000FE+03 3.05000E+03 2.17C00E+03
209 WICKING SATURATION, LARXN, ALPHARXN
210 0.0000E+00 F F 5.0000E+0D1
211 WILL CREEP CLOSURE BE ACTIVATED?

k okt Rk

File PAA: [ANALYSTIS.BF.QBO600.ES47.TESTY_HOMOG]BF2_TEST9_HOMOG_DA0500,INP;1
177 0.0 0.0
178 HUMIDITY FACTORS: HUMFAC COR, HUMFAC_BIOQ
179 1.0 1.0
180 REACTANT/PRODUCT MOLECULAR WEIGHTS (H2, HZ0Q, FE, [£6-H10-0%51/6
181 2.01588p-03 18.01528D-03 55.847D-03 3.0026E-02
182 SCOR_HZ2=a,S5CCR_H20=h, SCOR_FE=c: where h*H20+c*FE=> a*Hl+inert solids
183 1.CE+00 0.0 1.0000E+00
184 SBIC_GAS=a,SBIQ_H20=h,SBI0_CH20=Cc: where b*H20+c*CH20=> a*GAS+inerts

185 1.0000E+0Q0 0.0000E+00 1.0000E+00
184 WICKING SATURATION, LARIN, ALPHARIN
187 0.0000E+00 F 5.0000E+C1

188 WILL CREEP CLCSURE BE ACTIVATED?

(RS EERER Y &

Number of difference sections found: 4
Number of difference records found: 34

DIFFERENCES /ICNORE= (SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/QUTPUT=-
PAA: (ANALYSIS.BF.QB0A00.ES47. TESTY_HOMOG]|BFZ_QBOGO0_ES4T7_TESTI_HOMOG _INP_DIF;1-
PAA: [ANALYSIS.EF.QBO600.ES47. TEST?_HOMOG)BFZ_0QB0S00_TESTS_HOMOG, INP;1-
PAA: [ANALYSIS.BF.QB0600.ES47 . TESTY_HOMOG) BFZ_TESTY_HOMCG_QADSDD . INP;1

The second input file, BF2_CLOSURE.DAT, contains the closure surface data required by
BRAGFLO to define the creep closure surface within the repository. The same input file is used
for all 14 test cases. It is too wide to fit the format of a written report, but it is stored in class
QBO600 of the CMS library. BF2_CLOSURE.DAT is an ASCII input file that is read by
BRAGFLO if creep closure is 1o be simulated. If creep closure is not to be simulated a dummy
file must be included even though this dummy file will not be read. The user is responsible for
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the creation of a file with porosity surface information. It is not generated by PREBRAG, but a
.CSD file is generated by the SANTOS software module, which can be used as the BRAGFLO
6.0 input file,

6.9.4 Test Results

Regression testing is used for Test Case #9 to show that the acceptance criteria for BRAGFLO
6.0 have been satisfied. The ASCII output files, BF2_QB0600_ES47 TEST9 HETER.OQUT and
BF2_QB0600_ES47_TEST9 HOMOG.OUT, from Test Case #9 of BRAGFLO 6.0 run on the
ES47 are compared to the output files, BF2 VMS82 V500_ES47_TEST9 _HETER.OUT and
BF2_VMS82 V500 _ES47 TEST9 HOMOG.OUT (Nemer, 2006), using the VMS
DIFFERENCE command. The results are stored in
BF2_QB0600_ES47_TEST9 HETER OUT.DIF and
BF2_QB0600_ES47 TEST9 HOMOG_OUT.DIF, which are shown in Appendix A.9.3, with
differences due to reporting of new input information indicated in bold italics. A summary of
differences is listed in Figure 6.9.4,

FIGURE 6.9.4 Summary of Difference Statistics for Test Case #9

BF2_QB0600_ES47 TEST9 HETER_OUT.DIF

Number of difference sections found: 18
Number of difference records found: 204

DIFFERENCES /IGNORE={SPACING, TRAILING SPACES,BLANK_LINES)/MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QBOG00.ES47.TESTY_HETER]BF2_QBO6C0_ES47_TRSTS_HETER_OUT.DTF;1-
PAA: [ANALYSIS.BF.QB0600.ES47.TESTS_HETER]BF2_QB0600_ES47_TESTS_HETER.OUT;1-
PARA: [ANALYSIS.BF.QBO600.ESA7 . TESTY_HETER|BF2_VMSS82_V500_ES47_TESTS_HETER.OUT;1

¢ Difference in dates and times, file and directory names,
code version and date, and execution statistics: 12 sections;

» Differences due to new input: 6 sections.

BF2_QB0600_ES47 TEST9 HOMOG_OUT.DIF

Mumber of difference secticons found: 18
Number of difference records found: 205

DIFFERENCEE /IGNORE=({SPACTNG,TRAILING_SPACES, BLANK _LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.(B0O600.ES47 . TESTY_HOMOG]BF2_QBO&00_ES47_TESTY_HOMOG_OUT.DIF:1-
PAA: ([ANALYSIE.BF.QB0600.ES47 . TESTS_HOMOG] BF2_QBO600_ES47_TESTS_HOMOG.OUT;1-
PAA: [ANALYSIS.BF.QBO600.ES47 . TESTI_HOMOG]}BF2_VMS82_V5Q0_ES47_TESTS_HOMOG.OUT;1

+ Difference in dates and times, file and directory names,
code version and date, and execution statistics: 12 sections;

¢ Differences due to new input: 6 sections.

The ASCII output files, BF2_QB0600_ES40_TEST9 HETER.OUT,
BF2_QB0600_ES40_TEST9_HOMOG.OUT, from Test Case #9 of BRAGFLO 6.0 run on the
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ES40, and BF2_QB0600_ES45 TEST9 HETER.OUT and
BF2_QB0600_ES45 TEST9 HOMOG.OUT, from Test Case #9 of BRAGFLO 6.0 run on the
ES45, are compared to the output files, BF2 QB0600_ES47 TEST9 HETER.OUT and
BF2_QB0600_ES47 TEST9 HOMOG.OUT, using the VMS DIFFERENCE command, with the
results are stored in BF2_QB0600_ES40_TEST9 HETER.DIF,
BF2_QB0600_ES40 TEST9 HOMOG.DIF, BF2 QB0600_ES45 TEST9 HETER.DIF and
BF2_QB0600_ES45 _TEST9 _HOMOG.DIF (Appendix A.9.4), respectively. Examination of
these files shows that there are no differences other than run dates and times, file and directory
names, platform names, and execution statistics.

There are no unacceptabie differences in values of output variables for Test Case #9 between
BRAGFLO 6.0 and BRAGFLO 5.0 ranning on the OpenVMS 8.2 operating system. Visual
inspection of the ASCII output files confirmed that the input that describes the test case is read
correctly. Based on the comparison of the output files, we conclude that BRAGFLO 6.0 satisfies
the acceptance criteria specified for Test Case #9 in the RD/VVP (Nemer, 2007) and is valid on
the ES40, ES45 and ES47 ranning OpenVMS 8.2,
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6.10 Test Case #10. No Flow Boundary Conditions
6.10.1 Test Objective

The purpose of this test is to verify that the default no flow boundary conditions are implemented
correctly by comparing BRAGFLO results with an analytical solution for a problem that
incorporates a no flow boundary. This is a test of Functional Requirement R.4 and R.18.

The problem is a well drawdown in a finite radial reservoir. After the transient period the
pressure front will reach the boundary after which time a semi-steady state drawdown will occur.
The analytical solution is obtained from the solution of the radial diffusivity equation with
constant production rate at the well and a no flow condition at the reservoir exterior boundary
(Dake, 1978). The analytical solution for the welibore pressure drawdown is

2 2
P-p =(_‘1£_) m(i]__"_Jr & 6.10.1
Y \2nkh r,) 2 277 ( )

w

where

P =reservoir pressure [Pa),
P.s=wellbore flowing pressure [Pa],

g =well rate [m’/s],

M = water viscosity [Pa s],

k = formation permeability [m’},

h = formation thickness [m],

r =radius [m],

r, = well bore radius [m],

r. = exterior radius to outer boundary [mj].

Parameters for this study were taken to be

g = 0.001 m’/s (for BRAGFLO, ¢ = 1.0 kg/s, since g, = 1000 kg/m’),
#=18x 10° Pa 5,
k=18x10"m?

h=10m,
7= 0.01 m,
r.= 100 m.

The following estimate of the time to obtain semi-steady state is given by (Dake, 1978):

‘> Lﬁ:f‘ (6.10.2)

where
¢ = porosity,0.1,
¢ = formation compressibility, 1.0 x 107 [Pa’'],
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A = reservoir area, [mz].
The time to semi-steady state is approximately

2 -3 -8 2
(3&”5'79'6 - (0.1)(].8)(10 )(I.OTIO )7[(100 ) =7[(104)S. (6103)
k 1.8x107"

t >

The simulation is run to 1.0 x 10° s.

A plot of the analytical solution is shown in Figure 6.10.1. Numerical values for the analytical
solution are shown in Table 6.10.1.

FIGURE 6.10.1 Case #10: Pressure Drawdown at Semi-Steady State Time, ¢ = 105 s.
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TABLE 6.10.1 Analytical Solution for Test Case #10, from BF2_TEST10.DAT

Analytical
In(r/ru) Solution: (P - P, MPa
0.D9835 0.015660
0.28636 0.045575
G.47433 0.075491
0.66229 0.105407
0.85026 D.135323
1.03822 0.165238
1.2261% 0.195154
1.41416 0.225070
1.60212 0.254985
1.7900% 0.284901
1.87805% D.314817
2.16602 0,344733
2.35399 0,374649
2.54195 0.404564
2.72992 0.434480
2.91788 0.464396
3.10585 0.494311
3,29382 0.524227
3.48178 0.554142
3.866975 0.584058
3.85772 0.613973
4.04568 0.643888
4.23365 0.673802
4.42161 D.703716
4,60958 0.733629
4.79755 0.763542
4,98551 D.793452
5.17348 0.823360
5.36144 0.853264
5.54041 0.883164
5,73738 §.813055
5.92534 0.942936
6.11331 0.972801
£.30128 1.002643
6.48924 1.032450
6.67721 1.062209
6.86517 1.0918%6
7.G5314 1.121478
7.24111 1.1509808
7.42907 1.18011¢&
7.61704 1.209002
7.805%00 1.237417
7.599297 1.265148
8.1809%4 1.291882
8.36890 1.317164
8.55687 1.340331
8.74483 1.360418
8.93280 1.376020
G.12077 1.385090
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6.10.2 Test Procedure

Test Case #10 is run using the WIPP PA run control system. The scripts, script input files, and
all other files related to validation testing of BRAGFLO 6.0 reside in QB0600 class of the CMS
library, LIBBF. All test inputs are fetched at run time by the scripts, and test outputs/results and
run logs are automatically stored by the scripts in the CMS library. The test case is run on each
of the three platforms, ES40, ES45 and ES47. Excerpts from the BRAGFLO 6.0, Test Case #10,
.LOG files, BF2_QB0600 ES40 TEST10 RUN.LOG,

BF2 QB0600_ES45 TEST10 RUN.LOG and BF2 QB0600_ES47 TEST10_RUN.LOG are
included in Appendix A.10.1. These indicate the files that are used or generated.

To validate BRAGFLO 6.0 on all three platforms, the following procedure is performed for Test
Case #10.

1) Validation test results from BRAGFLO 6.0 run on the ES47 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 5.0 run on the ES47 with
OpenVMS 8.2 (Nemer, 2006).

2) Validation test results from BRAGFLO 6.0 run on the ES40 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2.

3) Validation test results from BRAGFLO 6.0 run on the ES45 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLQ 6.0 run on the ES47 with
OpenVMS 8.2.

The VMS DIFFERENCE command is used to compare the output file from BRAGFLO 6.0 to
the corresponding output file as outlined above. Differences are recorded in ASCII files.
Differences that involve dates and times, file and directory names, platform names, code version
and date, and execution statistics are deemed to be acceptable. In addition, differences, involving
the reporting of new input information for BRAGFLO 6.0 in the output files, are acceptable and
desirable, because they improve documentation of analyses. Numerical differences, if any, are
evaluated according the requirements of the BRAGFLO 6.0 RD/VVP (Nemer, 2007).

The results from the validation test of BRAGFLO 5.0 on the ES47 running OpenVMS 8.2 were
determined valid by comparison to the output from the validation of BRAGFLO 5.0 on the ES40
with OpenVMS 7.3-1 (Nemer, 2006). The output of BRAGFLO 5.0 on the ES40 with
OpenVMS 7.3-1 was determined to be valid by comparison to the output of BRAGFLQ 4.10 on
the Compaq ES45 running OpenVMS 7.3-1 (Stein; Zelinski, 2004b). The output of BRAGFLO
4.10 on the Compaq ES45 running OpenVMS 7.3-1 was determined valid by comparison to the
output of BRAGFLO 4.10 from the Compaq ES40 running OpenVMS 7.3-1 (Fox; Trone, 2003).
In turn, the output of BRAGFLO 4.10 from the Compaq ES40 running OpenVMS 7.3-1 was
determined to be valid by comparison to the output of the validation of BRAGFLO 4.10, done on
an Alpha 2100 running OpenVMS 6.1 (Hanson; Fox; Trone, 2003). In the validation for Test
Case #10 for BRAGFLO 4.10, the acceptance criteria were comparisons with analytical solutions
of the output from the test case (Schreiber 1997a). The code BF2_TEST10_POST.FOR was run
to perform several post-processing functions: 1) It extracts results from the BRAGFLO ASCII
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output file; 2) it calculates the analytical solution at the same radial distances from the wellbore
at which BRAGFLO has output results; 3) it calculates the absolute and relative errors in the
BRAGFLO results compared with the analytical results; and 4) it places the results for both
BRAGFLO and the analytical solution into a data file, BF2_TEST10.DAT, which is input to the
plotting software, SPLAT. The resulting plots superimposed BRAGFLO results and the
analytical solutions. Numerical comparisons were also performed.

6.10.3 Input Files

Two types of input files are required to run BRAGFLO 6.0. The first input file,
BF2_QB0600_TEST10.INP, is an ASCII control file generated by the PREBRAG software
module and is shown in Appendix A.10.2. This file is generated by modifying the input file,
BF2_TEST10_QAQ0500.INP, which was used in the validation of BRAGFLOQ 5.0, for the new
input information for BRAGFLO 6.0. The VMS DIFFERENCE command is used to compare
these two files and the differences are recorded in the ASCII file,
BF2_QB0600_ES47 TESTI10_ INP.DIF (Figure 6.10.2). As seen in Figure 6.10.2, the
differences between the input files consist of four sections that correspond to the new input
information for BRAGFLO 6.0. The first section contains the input of the initial MgO
concentration (with the values all set to zero), while the next section shows the input for the
material change reset model (with the model disabled by the 0 in the input). The third section
contains the input parameters for permeability models 11 and 12 (which are not used in this
testcase), as well as for the smooth permeability model (with the model disabled by the 0 in the
input). The last section contains the input parameters for the chemistry models, which are all
disabled for this testcase.

FIGURE 6.10.2 Input File Differences for Test Case #10,
BF2_QB0600_ES47 TEST10_INP.DIF

File PAA:[ANALYSIS.BF.LBOG0OD.ES47.TESTLDN)BFZ2_QBOE00 _TESTLO. INP;1
84 GRID BLOCK MGO CONCENTRATION INITIAL CONDITIONS
85 50%0D.0
86 DSATLIM, DPRESLIM, SATLIMIT

*odok Xk g

File PAA: [ANALYSIS.BF.QBOG00.ES47.TEST10]BF2_TEST10_QAQ500.INE;1
84 DSATLIM, DPRESLTM, SATLIMIT

EE AR R RS R R LR X

LR RS AL ESE]

File PAA: [ANALYSIS.BF.QB0600.ES47.TEST10]BF2_QBOS00_TEST10.INP;1
141  NHORERESET
142 0
143 # LAMBDA SOR SGR

drkok o hk

File PAA:[ANALYSIS.BF.QBO600.ES47.TEST10])BF2_TESTL0_QACS00.INP;1
133 # LAMBDA SOR SGR

LR RS SRR KR & X

Fohkkkkodkodehokk ok

File PAA:[ANALYSIS.BF.QBO600.ES47.TESTL0]BF2_QB0O600_TEST10.INP;1
152  TOL AND SOCEFFMIN FOR PERMEABILITY MODELS 11 & 12
153 1.000D00E-02 1.000000E-03
154  MNMATSP, FOR SMOOTH PERMEABILITY TRANSITION MODEL
185 0
156  FRACTURE MODEL FLAG

Rkt kkd

File PAA: [ANALYSIS.BF.QBOG00.ES47.TESTL0]BF2 _TEST1C QADSO0.INP;1
148  FRACTURE MODEL FLAG

rhkkhk bk kdkkkdh
LR A RE S &R EE R

File PAA: [ANALYSTS.BF.QBOA0OO._ES47.TEST10]BF2_QROG00_TESTL10.INP;1
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202 0.0 0.0F

203 HUMIDITY FACTORS: HUMFAC_COR, HUMFAC_BIO

204 1.0 1.0

205 RATE CONSTANTS: BRUCITEI AND BRUCITEH

208 0.0 0.0

207 RATE COEFFICIENTS: RXH2S AND RXCO2

208 CHEMISTRY CUTOQFF SATURATION: SOCMIN

208 0.0

210 REACTANT/FRODUCT MCOLECULAR WEIGHTS{(B2, H20, Fe, [CH-H10-05)/6)
211 2.01590E-03 1.80150E-02 5.58470E-02 2.70230E-02

212 REACTANT/PRODUCT MOLECULAR. WEIGHTS (Fe(OH}2, FeS, Mg0, Mg{CH)Z, MgCO3)
213 8,98617E-02 B.79000E-02 4.03044E-02 5.83196E-02 8.43142E-02
214 S_H2,5_H2C.S8_Fe,S5_BRio,S_FeQH2,S5 FeS,S_MgO, S_MgOH2, 5_MgCD2

215 0.0E+00 Q.0E+00 0.0E+00 0.CE+(0 0.0E+00 0.0E+00 O.QE+00 0.0E+00 0.0E+CO
216 0.0E+00 0.QE+C0 D.0E+QQ 0.0E+CQQ 0. 0E+00 Q.0E+00 0.08+00 C.0E+0O0 0.0BE+D0
217 0.0BE+00 0.0E+00 O0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
218 0.0E+00 O.0E+00 0.0E+00 0.0E+QU0 C.0E+00 Q.C0E+0Q O.0E+00 O.0BE+00 0.0E+00
219 0.0E+00 0.0E+00 0.0E+00 0.CE+00 0.0E+00 0.0E+00 0.0E+00 0.QE+00 0.0E+00
220 0.0E+00 0.0E+00 0.0E+00 O.0E+0Q 0.QE+OQ0 C.0E+0Q O,0E+00 0.0E+00 ©,0E+00
221 0_0E+00C 0.0E+00 0.0E+00 Q.0E+00 0.0E+00 Q.0E+00 O0.0E+00 0.0E+00 0.0E+0C
222 REACTANT/PRODUCT DENSITIES (Fe, Fal{QH}2, Fab, {C6-H1U-0B1/6)
223 7.8700E+03 3.40000E+03 4.70000F+03 1.10000E+03
224 REACTANT/PRODUCT DENSITIES (MgQ, Mg{(OH)2, MgCTOl, SALT)
25 3.6000B+03 2.37000E+03 3.0S5000E+03 2.17000E+03
226 WICKING SATURATICN, LARXN, ALPHARXN
227 0.0000E+00 F F 5.0000E+01
228 WILL CREEP CLOSURE BE ACTIVATED?
wodr ok ok ok ok
File PAR: [ANALYSTS.BF.QBO600.ES47.TESTL0]BF2_TESTL0_QACS00.INP;1
194 0.0 0.0
195 HUMIDITY FACTCRS: HUMFAC COR, HUMFAC_BIO
1856 1.0 1.0
1397 REACTANT/PRODUCT MOLECULAR WEIGHTS (H2, H2Q, FE, [C6-H10-0Gi/€
198 2.01588D-03 18.01528D-03 55.847D-03 3.0026E-02
199 BCOR_HZ=a, SCOR_HZ0=b, SCOR_FE=c: where b*H20+c*FE=> a*HZ+inert solids
200 1.0E+00 0.0 1.0000E+00
201 SBIC_GAS=a, SBIO_HZ20=b, SBIO CHZ0=c: where b*H20+Cc*CHZO0=> a*GAS+inerts

202 1.0000E+00 0.0000E+00 1.00Q0CE+00
203 WICKING SATURATION, LARXN, ALPHARXN
204 0.0000E+00 F S.0C00E+01

205 WILL CREEF CLOSURE BE ACTIVATED?

EER R EREE R TN 4

Nurmber of difference secticns found: 4
Number of difference records found: 34

DIFFERENCES /I1GNCRE=(SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QBO60C0.ES47.TEST10]BF2_QB0600_ES47_TEST10_INP.DIF;1-
PAA: [ANALYSIS.BF.QB0600.ES47.TEST10]BFZ_QB0500_TEST10.INP;1-

PAA: [ANALYSIS.BF.QBO600.ES47 _TEST10]}BF2_TESTL0_QA0S00.INP;1

The second input file, BF2 CLOSURE.DAT, contains the closure surface data required by
BRAGFLO to define the creep closure surface within the reposttory. The same input file is used
for all 14 test cases. It is too wide to fit the format of a written report, but it is stored in class
QBO600 of the CMS library. BF2_CLOSURE.DAT is an ASCII input file that is read by
BRAGFLQ if creep closure is to be simulated. If creep closure is not to be simulated a dummy
file must be included even though this dummy file will not be read. The user is responsible for
the creation of a file with porosity surface information. It is not generated by PREBRAG, but a
.CSD file is generated by the SANTOS software module, which can be used as the BRAGFLO
6.0 input file.

6.10.4 Test Results

Regression testing 1s used for Test Case #10 to show that the acceptance criteria for BRAGFLO
6.0 have been satisfied. The ASCII output file, BF2_QB0600_ES47_TEST10.0UT, from Test
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Case #10 of BRAGFLO 6.0 run on the ES47 is compared to the output file,
BF2_VMS82_V500_ES47 TEST10.0UT (Nemer, 2006), using the VMS DIFFERENCE
command. The resuits are stored in BF2_QB0600_ES47 TEST10_OUT.DIF, which is shown in
Appendix A.10.3, with differences due to reporting of new input information indicated in bold
italics. A summary of differences is listed in Figure 6.10.3.

FIGURE 6.10.3 Summary of Difference Statistics for Test Case #10

Number of difference gections found: 14
Number of difference records found: 19%6

DIFFERENCES /IGNORE=(SPACING, TRATILING_SPACES, BLANK_LINES)/MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QR0600.ES47.TEST10]BF2_QB0O600_ES47_TEST10_OUT.DIF;1~
PAA: [ANALYSIS.BF.QB0O600.ES47 . TEST10]BF2_QBO600_ES47_TEST10.0UT;1-

PAA: [ANALYSIS.BF.QR0600.E547 .TEST10]BF2_VMS82_V500_E547_TEST10.0UT;1

» Difference in dates and times, file and directory names,
code version and date, and execution statistics: 8 sections;

» Differences due to new input: 6 sections.

The ASCII output files, BF2 QB0600_ES40 TEST10.0UT and
BF2_QB0600_ES45_TEST10.0UT, from Test Case #10 of BRAGFLO 6.0 run on the ES40 and
ES45, respectively, are compared to the output file, BF2 QB0600_ES47 TEST10.0UT, using
the VMS DIFFERENCE command, with the results stored in
BF2_QB0600_ES40_TEST10_OUT.DIF and BF2 QB0600_ES45 TEST10 OUT.DIF
(Appendix A.10.4), respectively. Examinations of these files show that there are no differences
other than run dates and times, file and directory names, platform names, and execution statistics.

There are no unacceptable differences in values of output variables for Test Case #10 between
BRAGFLO 6.0 and BRAGFLO 5.0 running on the OpenVMS 8.2 operating system. Visual
inspection of the ASCII output files confirmed that the input that describes the test case is read
correctly. Based on the comparison of the output files, we conclude that BRAGFLO 6.0 satisfies
the acceptance criteria specified for Test Case #10 in the RD/VVP (Nemer, 2007) and is valid on
the ES40, ES45 and ES47 running OpenVMS 8.2.
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6.11 Test Case #11. Pressure and Density of Water Column in Equilibrium

6.11.1 Test Objective

The purpose of this test is to verify that the mass balance equations that BRAGFLO solves are
implemented correctly by comparing BRAGFLO results with an analytical solution for a problem
that considers the pressure and density at the bottom of a column of water in gravity equilibrium.

This is a test of Functional Requirement R.15 and R.18.

The mass balance equations that BRAGFLO solves are:

_@_[% (5_p+ Qﬂ _@_[apky [51) N apﬂ N

+
dx, u \&x pgé’x Ey| u \J&y pgé’y

2foh (22, 22

(6.11.1)
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where

X,z = grid dimension [m],
= geometric factor, dependent upon dimensions of problem
= density (kg/m"’]
k,, k, =effective permeability [m?),
= viscosity [Pa s],
= pressure [Pa],
= local acceleration of gravity [m/s’),
= elevation [m],
= all sources combined [kg/m’ s,
= time {s],
= porosity [m® void/m” rock],
= saturation [m’ phase/m” void volume].

¢

e "R g o U R

The test problem considers a water column 500 m high subdivided into 50 grid blocks, each 10 m
thick. The elevation change between the top and bottom grid block centers is 490 m. Water
compressibility is 1.0 x 10® Pa’!, a value that is larger than actual water compressibility and used
in order to magnify the effects of density change for this test problem. Initial pressure is 10 MPa
throughout the grid. BRAGFLO is run until gravity equilibrium is obtained (1 x 10° sec). The
conditions specified by BRAGFLO at the top of the water column are taken as reference
conditions for the analytic solution. The analytic solution at the bottom of the column is then
compared to the BRAGFLO solution at the bottom grid block.

6.11.2 Test Procedure

Test Case #11 is run using the WIPP PA run control system. The scripts, script input files, and
all other files related to validation testing of BRAGFLO 6.0 reside in QB0600 class of the CMS
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library, LIBBF. All test inputs are fetched at run time by the scripts, and test outputs/results and
run logs are automatically stored by the scripts in the CMS library. The test case is run on each
of the three platforms, ES40, ES45 and ES47. Excerpts from the BRAGFLO 6.0, Test Case #11,
.LOG files, BF2_QB0600_ES40 TEST11_RUN.LOG,
BF2_QB0600_ES45 TEST11_RUN.LOG and BF2_QB0600_ES47 TEST11_RUN.LOG are
included in Appendix A.11.1. These indicate the files that are used or generated.

To validate BRAGFLO 6.0 on all three platforms, the following procedure is performed for Test
Case #11.

1} Validation test resuits from BRAGFLO 6.0 run on the ES47 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 5.0 run on the ES47 with
OpenVMS 8.2 (Nemer, 2006).

2) Validation test resuits from BRAGFLO 6.0 run on the ES40 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2.

3) Validation test results from BRAGFLO 6.0 run on the ES45 with OpenVMS 8.2 are
compatred to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2

The VMS DIFFERENCE command is used to compare the output file from BRAGFLO 6.0 to
the corresponding output file as outlined above. Differences are recorded in ASCII files.
Differences that involve dates and times, file and directory names, platform names, code version
and date, and execution statistics are deemed to be acceptable. In addition, differences, involving
the reporting of new input information for BRAGFLO 6.0 in the output files, are acceptable and
desirable, because they improve documentation of analyses. Numerical differences, if any, are
evaluated according the requirements of the BRAGFLO 6.0 RD/VVP (Nemer, 2007).

The results from the validation test of BRAGFLO 5.0 on the ES47 running OpenVMS 8.2 were
determined valid by comparison to the output from the validation of BRAGFLO 5.0 on the ES40
with OpenVMS 7.3-1 (Nemer, 2006). The output of BRAGFLO 5.0 on the ES40 with
OpenVMS 7.3-1 was determined to be valid by comparison to the output of BRAGFLO 4.10 on
the Compaq ES45 running OpenVMS 7.3-1 (Stein; Zelinski, 2004b). The output of BRAGFLO
4.10 on the Compaq ES45 running OpenVMS 7.3-1 was determined valid by comparison to the
output of BRAGFLO 4.10 from the Compag ES40 running OpenVMS 7.3-1 (Fox; Trone, 2003).
In tumn, the output of BRAGFLO 4.10 from the Compaq ES40 running OpenVMS 7.3-1 was
determined to be valid by comparison to the output of the validation of BRAGFLO 4.10, done on
an Alpha 2100 rumming OpenVMS 6.1 (Hanson; Fox; Trone, 2003). In the validation for Test
Case #11 for BRAGFLO 4.10, the acceptance criteria were comparisons with analytical solutions
of the output from the test case (Schreiber 1997a).

6.11.3 Input Files

Two types of mput files are required to run BRAGFLO 6.0. The first input file,
BF2_QB0600_TESTI11.INP, is an ASCII control file generated by the PREBRAG sofiware
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module and is shown in Appendix A.11.2. This file is generated by modifying the input file,
BF2_TEST11_DENNEW _ QAO0500.INP, which was used in the validation of BRAGFLO 5.0, for
the new input information for BRAGFLO 6.0. The VMS DIFFERENCE command is used to
compare these two files and the differences are recorded in the ASCII file,
BF2_QB0600_ES47 TEST11_INP.DIF (Figure 6.11.1). As seen in Figure 6.11.1, the
differences between the input files consist of four sections that correspond to the new input
information for BRAGFLO 6.0. The first section contains the input of the initial MgO
concentration (with the values all set to zero), while the next section shows the input for the
material change reset model (with the model disabled by the 0 in the input). The third section
coniains the input parameters for permeability models 11 and 12 (which are not used in this
testcase), as well as for the smooth permeability model (with the model disabled by the ¢ in the
input). The last section contains the input parameters for the chemistry models, which are all
disabled for this testcase.

FIGURE 6.11.1 Input File Differences for Test Case #11,
BF2_QB0600_ES47_TEST11_INP.DIF

File PaB: (ANALYSIS.BF.QBO600.ES47.TESTLL]BF2_QBOGOO_TEST11.INP;1
68 GRID BLOCK MGO CONCENTRATION INITIAL CONDITIONS
69 50*0.0
70  DSATLIM, DPRESLIM, SATLTMIT
oAk oN kb
File PAR:{ANALYSIS.BF.QBO600.ES47.TESTI1]1BF2_TEST11_DENNEW_QA0500.INF;1
68 DSATLIM, DPRESLIM, SATLIMIT

khkok ko Nk kX

whkhwkhhkkokowk

File PAA:[ANALYSIS.BF.QROS0D.E847.TEST11IBF2_QBOGOD_TEST11.INP;1
124 NBORERESET
125 o}
126 # LAMBDA SOR SGR
arokok o ok h
File PAA:[ANALYSIS.BF.QBOGC0.ES47.TEST11]BF2_TEST11_DENNEW QA0%00.INP;1
122 # LAMBDA SOR SGR

LA AR R R R EREEE]
LER R A B EELREY

File PAA:{AMALYSIS.BF.QBOG00.ES47.TEST11]1EF2_DBOSCO_TEST11.INP;1
132 TOL AND SOCEFFMIN FOR PERMEABILITY MCDELS 11 & 12
133 1.000000E-02 1.000000E-03
134  NMATSP, FOR SMOQTH PERMEABILITY TRANSITTON MODEL
135 0
136  FRACTURE MODEL DATA TG FOLLOW :T OR F
¥ ok Ak e e
File PAA: [ANALYSIS.BF.QBOG00.ES47,TEST11]BF2_TEST11_DENNEW_QA0500.INP;1
128  FRACTURE MODEL DATA TO FOLLOW :T OR F

ok ok dkedk ok okok ok ok

LEE R R E R RS EE]

File PAR: [AMALYSIS.BF.QBO600.ES47,.TESTL11BF2_QBOGDD_TESTL1.INP;1
153 0.0 C.OF
160 HUMIDITY FACTORS: HUMEFAC _COR, HUMFAC_BRIO
161 0.0 0.0
162 RATE CONSTANTS: BRUCITEI AND BRUCTTEH
163 0.0 0.0
164 RATE COEFFICIENTS: RXH2S AND RYCOZ2
165 CHEMISTRY CUTOFF SATURATION: SOCMIN
166 0.0
167 REACTANT/PRODUCT MCLECULAR WEIGHTS (HZ, HZ20, Fe, (C6-H10-05]/6)
168 2.01590E-03 1.80150E-02 5.58470E-02 2.70230E-02
159 REACTANT/PRODUCT MOLECULAR WEIGHTSE (FelOH)2, FeS, MgO, Mg{OH)2, MgCO3)
170 8.98617E-02 B.79000E-02 4.03044E-02 5,83156E-02 B8.43142E-02
171 S_HZ2,8 H20,S_Fe,5_Bion,S_FeOH2, S_FeS,5_MgQ, S MgOH2, S_MgCO3

172 0.0E+00 0.0E+00 0.0E+00 0.QE+0Q 0.0E+00 (.0E+00 0,0E+00 0.0E+00 0.0E+00
173 0.0E+0C 0.0E+00 0.0E+00 0.0E+0C O0.0E+00 0.0E+QC 0.0E+QQ Q.0E+Q0 Q.0E+00
174 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 O0.0E+CO 0.0E+0C 0.0E+00 Q.0E+00
175 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.C0E+C0 0.0E+00 0.0E+00 0.0E+00 0.0E+(Q
176 0.0E+00 0.0E+00 0.QE+00 0.0E+00 Q.CE+00 0.0E+00 0.0E+0Q0 0.0E+00 0.0E+00
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177 0.0E+00 0.0B+00 0.QE+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
178 0.0E+00 0.0E+00 0.0E+00 0.0E+Q0 Q.0E+0Q 0.0E+00 0.0E+30 Q.0E+00 §.0E+00
179 REACTANT/PRODUCT DENSITIES (Fe, Fe(QH)Z, FeS, [CE-H10-D5]/6)
180 7_.8700E+03 3.400008+03 2.70000E+03 1.10000E+03
181 REACTANT/PRODUCT DENSITIES {MgO, Mg(OH)2, MgCO03, SALT)
182 3.6000E+03 2.37000E+03 3.05000E+03 2.17000E+03
183 WICKING SATURATION, HUMID SMOOTHING, ALPHARXN
184 0,0 F F 1000.
185 CREEP CLOSURE? TIF .TRUE., O=MOLE-BASED; 1=PRESSURE-BASED, PRES_LITHO TIME_INTRU
*k ok kh ok
File PAA: (ANALYSIS.BF.QBO6Q0_ES47.TEST11}1BFZ2_TEST11_DENNEW_QADS00.INP;1
151 0.0 0.0
152 HUMIDITY FACTORS: HUMFAC_COR, HUMFAC_BIQ
153 0.0 0.0
154 REACTANT/PRODUCT MOLECULAR WEIGHTS (H2, H20, FE, [C6-H10-051/6
155 2.01588D-03 18.01528D-03 55.847D-03 3.0028E-02
156 SCOR_HZ=a, SCCR_HZ0=b, SCOR_FE=¢: where b*H20 + ¢*FE=> a*H2 + inert solids
157 1.1730E+00 1.6540E+00 1.0000E+0D
158 SBIO_GAS=a,SBIO_K20=b,SBIO_CH20=c: where h*H20 + c*CH20=> a*GAS + inerts
159 7.6770E-01 0.0000E+00 1.0000E+0Q0D
160 WICKING SATURATION, HUMID SMOOTHING, ALPHARXN
161 0.0 F 1000,
162 CREEP CLOSURE? IF .TRUE., 0=MOLE-BASED; 1=PRESSURE-BASED, PRES_LITHO TIME_ INTRU

LEES R R EESETE]

Number of difference sections found: 4
Number of difference records found: 34

DIFFERENCES /IGNORE=(SPACING, TRAILING_SPACES, BLANK_ I.INES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS,BF.QB0O6Q0.ES47.TEST11]BF2 QB0600_ES47 TESTII_INF.DIF;1-
PAA: [ANALYSIS.BF.QBOS00.ES47.TEST11])BF2_QBOAOO_TEST11.INP;1-

PAR: [ANALYSIS.BF.QB0A00.ES47.TESTI11BF2_TEST11_DENNEW_QA(QS00.INP;1

The second input file, BF2_ CLOSURE.DAT, contains the closure surface data required by
BRAGFLO to define the creep closure surface within the repository. The same input file is used
for all 14 test cases. It is too wide to fit the format of a written report, but it is stored in class
QB0600 of the CMS library. BF2_ CLOSURE.DAT is an ASCII input file that is read by
BRAGFLO if creep closure is to be simulated. If creep closure is not to be simulated a dummy
file must be included even though this dummy file will not be read. The user is responsible for
the creation of a file with porosity surface information. It is not generated by PREBRAG, but a
.CSD file is generated by the SANTOS software module, which can be used as the BRAGFLO
6.0 input file.

6.11.4 Test Results

Regression testing is used for Test Case #11 to show that the acceptance criteria for BRAGFLO
6.0 have been satisfied. The ASCII output file, BF2_QB0600_ES47 TEST11.0UT, from Test
Case #11 of BRAGFLO 6.0 run on the ES47 is compared to the output file,

BF2_VMS82 V500_ES47_TEST!l_DENNEW.OUT (Nemer, 2006), using the VMS
DIFFERENCE command. The results are stored in BF2_QB0600_ES47 _TEST11_OUT.DIF,
which is shown in Appendix A.11.3, with differences due to reporting of new input information
indicated in bold italics. A summary of differences is listed in Figure 6.11.2.
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FIGURE 6.11.2 Summary of Difference Statistics for Test Case #11

Number of difference sections found: 17
Number of difference records found: 199

DIFFERENCES /IGNORE= {5PACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT= -
PAA: (ANALYSIS.BF.QB0O600 .ES47.TEST11]BF2_QB0600_ES47 TEST11_OUT.DIF;1-
PaA: [ANALYSIS.BF.QBOS00.ES4T . TESTI11BF2_OBOGO0_ESAT_TESTL1 .CUT;1-
PAA: [ANALYSIS.BF,QB0600.ES47, TEST11}BF2_VMS82_V500_ES47_TEST11_DENNEW.CUT;1

» Difference in dates and times, file and directory names,
code version and date, and execution statistics: 11 sections;

o Differences due to new input: 6 sections.

The ASCII output files, BF2. QB0600_ES40 TEST!1.0UT and

BF2 _QB0600_ES45 TEST11.0UT, from Test Case #11 of BRAGFLO 6.0 run on the ES40 and
ES45, respectively, are compared to the output file, BF2_QB0600_ES47 TEST11.0UT, using
the VMS DIFFERENCE command, with the results stored in

BF2_QB0600_ES40 TEST11_OUT.DIF and BF2 QB0600_ES45 TEST1!_QUT.DIF
(Appendix A.11.4), respectively. Examinations of these files show that there are no differences
other than run dates and times, file and directory names, platform names, and execution statistics.

There are no unacceptabie differences in values of output variables for Test Case #11 between
BRAGFLO 6.0 and BRAGFLO 5.0 running on the OpenVMS 8.2 operating system. Visual
inspection of the ASCII output files confirmed that the input that describes the test case is read
correctly. Based on the comparison of the output files, we conclude that BRAGFLO 6.0 satisfies
the acceptance criteria specified for Test Case #11 in the RD/VVP (Nemer, 2007) and is valid on
the ES40, ES45 and ES47 running OpenVMS 8.2.
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6.12 Test Case #12. Direct Brine Release
6.12.1 Test Objective

The purpose of this test is to verify that BRAGFLO 6.0 can read successfully an input file
designed to model a direct brine release featuring a single waste region, as was done for the
Compliance Certification Application (CCA) using BRAGFLO, Version 4.01. This is a test of
Functional Requirement R.2 and R.18.

The test problem is taken from the suite of BRAGFLO DBR runs evaluated for the 1996 CCA
analysis using BRAGFLO, Version 4.01 (BF4_BRAGFLQ). It consists of two BRAGFLO runs.
The first models direct brine releases for a second intrusion at 1200 yr. into the same waste panel
that previously experienced an initial intrusion that penetrated both the repository and an
underlying brine reservoir in the Castile formation at 1000 yr. The second BRAGFLO run
models direct brine releases for a second intrusion at 1200 yr. into a different waste panel than
one that previously experienced an initial intrusion that penetrated both the repository and an
underlying brine reservoir in the Castile formation at 1000 yr.

6.12.2 Test Procedure

Test Case #12 1s run using the WIPP PA run control system. The scripts, script input files, and
all other files related to validation testing of BRAGFLO 6.0 reside in QB0600 class of the CMS
library, LIBBF. All test inputs are fetched at run time by the scripts, and test outputs/results and
run logs are automatically stored by the scripts in the CMS library. The test case is run on each
of the three platforms, ES40, ES45 and ES47. Excerpts from the BRAGFLO 6.0, Test Case #12,
.LOG files, BF2_QB0600_ES40 TEST12 UPPER_RUN.LOG,
BF2_QB0600_ES40 TESTI2 LOWER_RUN.LOG,

BF2 _QB0600_ES45_TEST12 UPPER_RUN.LOG,
BF2_QB00600_ES45_TEST12_LOWER RUN.LOG,
BF2_QB0600_ES47_TEST12_UPPER_RUN.LOG, and

BF2_QB0600_ES47 TEST12_LOWER_RUN.LOG are included in Appendix A.12.1. These
mndicate the files that are used or generated.

To validate BRAGFLQO 6.0 on all three platforms, the following procedure is performed for Test
Case #12.

1} Validation test results from BRAGFLO 6.0 run on the ES47 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 5.0 run on the ES47 with
OpenVMS 8.2 (Nemer, 2006).

2) Validation test results from BRAGFLO 6.0 run on the ES40 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2.

3) Validation test results from BRAGFLO 6.0 run on the ES45 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2.
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The VMS DIFFERENCE command is used to compare the output file from BRAGFLO 6.0 to
the corresponding output file as outlined above. Differences are recorded in ASCII files.
Differences that involve dates and times, file and directory names, platform names, code version
and date, and exccution statistics are deemed to be acceptable. In addition, differences, involving
the reporting of new input information for BRAGFLO 6.0 in the output files, are acceptable and
desirable, because they improve documentation of analyses. Numerical differences, if any, are
evaluated according the requirements of the BRAGFLO 6.0 RD/VVP (Nemer, 2007).

The results from the validation test of BRAGFLO 5.0 on the ES47 running OpenVMS 8.2 were
determined valid by comparison to the output from the validation of BRAGFLO 5.0 on the ES40
with OpenVMS 7.3-1 (Nemer, 2006). The output of BRAGFLO 5.0 on the ES40 with
OpenVMS 7.3-1 was determined to be valid by comparison to the output of BRAGFLO 4.10 on
the Compaq ES45 running OpenVMS 7.3-1 (Stein; Zelinski, 2004b). The output of BRAGFLO
4.10 on the Compaq ES45 running OpenVMS 7.3-1 was determined valid by comparison to the
output of BRAGFLO 4.10 from the Compaq ES40 running OpenVMS 7.3-1 (Fox; Trone, 2003).
In turn, the output of BRAGFLO 4.10 from the Compaq ES40 running OpenVMS 7.3-1 was
determined to be valid by comparison to the output of the validation of BRAGFLO 4.10, done on
an Alpha 2100 running OpenVMS 6.1 (Hanson; Fox; Trone, 2003). In the validation for Test
Case #12 for BRAGFILO 4.10, the acceptance criteria were manual inspection of the output
(Schreiber 19972).

6.12.3 Input Files

Two types of input files are required to run BRAGFLO 6.0. The first type of input file,
BF2_QBO600_TEST12 UPPER.INP and BF2_QB0600 TEST12 LOWER.INP are ASCII
control files generated by the PREBRAG software module and are shown in Appendix A.12.2,
These files are generated by modifying the input files,

BF2 R1_83 V046_T1200_U_QAO0500.INP and BF2 R1 S3_V046_T1200_L_ QA0500.INP,
which were used in the validation of BRAGFLO 5.0, for the new input information for
BRAGFLO 6.0. The VMS DIFFERENCE command is used to compare these files and the
differences are recorded in the ASCII files, BF2_QB0600_ES47 TEST12_UPPER_INP.DIF and
BF2_QB0600_ES47 TEST12_LOWER_INP.DIF (Figure 6.12.1). As seen in Figure 6.12.1, the
differences between the input files consist of five section for
BF2_QB0600_ES47 TEST!12 UPPER _INP.DIF and six sections for
BF2_QB0600_ES47 TESTI12 LOWER INP.DIF. Five sections correspond to the new input
information for BRAGFLO 6.0. The first sections of both files contain flags to write the new
output variables for BRAGFLO 6.0 to the binary files. The order of the flags changed in
BRAGFLO 6.0, but the input file flags are set to output the same variables as before. The second
sections of both files contain the input of the initial MgO concentration (with the values all set to
zero), while the third sections of both files show the input for the material change reset model
(with the model disabled by the 0 in the input). The fourth sections of both files contain the input
parameters for permeability models 11 and 12 (which are not used in this testcase), as well as for
the smooth permeability model (with the model disabled by the 0 in the input). The fifth section
for BF2_QB0600_ES47 TEST12_LOWER_INP.DIF shows the cleanup of two extra 1s that are
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not uscd or read. The last sections of both files contain the density input parameters for the

chemistry models, which are not used for this testcase.

FIGURE 6.12.1 Input File Differences for Test Case #12,
BF2_QB0600 ES47_TEST12 UPPER_INP.DIF and
BF2_QB0600_ES47 TEST12_LOWER_INP.DIF

BF2_QB0600_ES47 TEST12_UPPER_INP.DIF

kA kokd ok ohokhkow

File PAA:
41

42

[ANALYSIS.B
0oo00GC1
0000CO0C0

dokode dodede Aok ke bk

R R SRS S EEE]

File PAA: [ANALYSIS.BF.QBO0S0C.ES47.TESTLZ UPPER]BF2_QBOG00_TEST12 UPPER.INP;1
GRID BLOCK MGQO CONCENTRATION INITIAL CONDITIONS

299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
3le
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
* Wk k kA
File PAA:
29%

39+0.00000CE+00
35*0,000C00E+00Q
39*0.,000GGACE+GQ
15*Q,000C00E+00
35*0.000000E+Q0
3940 0RODEOE+DD
34+0_000000E+DQ
35*0_000000E+0Q
3%*0,000000E+00
3%+0,000000E+00
33*0,000000E+00
39*0,.000000E+00
35+0.000000E+00
3%+0.000000E+0Q
35+0_000000E+Q0D
39+0,00000CE+00
35*0,000C00E+00
39*3.000000E+Q0
39+0_00000OE+QD
3%+0.000000E+00Q
39*0.000000E+00
359+0.000000E+00
39%0.000000E+00
39*0,0000Q00E+00
39*0,000000E+00
35+%0.000000E+00D
35*0.00000CE+COC
39+0_Q000000E+QD
35+%0.000000R+Q0
3%¥0.000000CE+0Q0
39+0.000000E+00
39*0,000000E+00
39*0.000000E+00
32+0.000000E+00
35+0._000000E+0QD
3%*0.0000QCE+QO
32*0,000000E+0Q0
395*0.0000C0E+QO
39*G.00000CE+00

DSATLIM, DPRESLIM, SATLIMIT

0_TESTL2 _UPPER.INP;1

046 _T1200_U_Qa0500.INP;1

[ANALYSIS.BF.QBOG0C.ES4AT, TEST12_UPPER]BF2_RI1_S3_V046_T1200_U_QAU500.INP;1
SATLIMIT

DSATLIM, DPRESLIM,

drodr e ok ok ok ok ok ok &

LA R R B RS & FE

File PAA: [ANALYSIS.BF.QB0600.ES47.TEST12 UPPER]BF2_QBO600_TEST12_UPPER.INP;1

458
458
460

NBORERESET
0
# LAMBDA SOR SGR
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File PAA: [ANALYSIS.BF.QB0600.ES47 . TEST12_UPPER]BF2z_R1_S3_V046_T1200_U_QA0500
418 # LAMBDA SOR S5GR

LEEEFEANE R RS

ok k ok ek ko ke k ok

File PAA: [ANALYSIS.BF.QBO60D.ES47.TEST12_UPPER]BF2_(BO600_TEST12_UPPER.INP;1
475 TOL AND SOCEFFMIN FOR PERMEABILITY MODELS 11 & 12
476 1.000000E-02 1.00000CE-03
477 KMATSP, FOR SMOGTH PERMEABILITY TRANSITION MODEL
478 0
479 FRACTURE MODEL DATA TO FOLLOW :T OR F

* Kk ok ok ok

File PAA:[ANALYSIS.BF.QBO600.ES47,TEST12_UPPER]BF2_R1_S3_V046_T1200_U_QA0500
433 PRACTURE MODEL DATA TO FOLLOW :T OR F

Kok oAk ok Aok ok e i ok

LA E R E R AL EEE X

File PAA:[ANALYSIS.BF.QBOGQ0.ES47.TEST12_UPPER]BF2_QBOGOO_TEST12 UPPER.INP;1
524 REACTANT /PRODUCT DENSITIES (Fe, Fe(OH)2, FeS, [C6-HL0-05]/8)}
525 7.8700E+03 3.40000E+03 4.70000E+03 1.10000E+03
526 REACTANT/PRODUCT DENSITIES (MgO, Mg{OH)2, MgCO3, SALT)
527 3.6000E+03 2_37000E+03 3.05000E+03 2_17000E+03
528 CREEP CLOSURE?

LR R

File PAA: [ANALYSIS.BF.QBO60).ESA7.TESTLI2_UPPER]|BF2 R1_S3_v045_T1200_U_QAC500
478 CREEP CLOSURE?

*hkk ok okok koo ok k

Number of difference sections found: 5
Number of difference records found: 51

CDIFFERENCES /IGNORE=({SPACING, TRATLING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-

.INP; 1

-INP;1

.INP;1
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PAA: [ANALYSIS.BF.(QB0600.ES47.TEST12_UPPER]BF2_QRBO600_ES47_TEST12_UPPER_INP.DIF;1-

PAA: [ANALYSIS.BF.QBO600.ES47.TEST12_UPPER]BF2_QBO600_TEST12_UPPER.INP;l-
PAA: [ANALYSIS.BF.QBOE00.ES47 . TEST12_UPPER]BF2_R1_S3_V046_T1200_U QA0500.

BF2_QB0600_ES47 TEST12_LOWER_INP.DIF

LEAREE RS EE LR S

File PAA: [ANALYSTIS.BF.QRBCA&00.ES47.TEST1Z_LOWER]BF2_0B0600_TEST12 _LOWER.INP;1
41 b0cooc0cl11012000000000000010
42 00QO0OO00CODOODOC0CODDO0O0D0D0CODOOROOQOCO

&k &k e A

File PAA: [ANALYSIS.BF.(QB0600.ES47.TEST12_LOWER]BF2 R1_S3_V046_T1200_L_QAC500
41 0o0oCco00110110000000021000000
4 0000000000000 00CO0OD0D00D0DO0O0OCO0D

drok de Ak A d Kk v e Ak
LA RS LR EE RS RS

File PAA: [ANALYSIS.BF.QBG600.ES47.TEST12_LOWER]BF2_0QB0OA)O_TEST12_LOWER.INP;1
317 GRID BLOCK MGC CONCENTRATION INTTIAL CONDITIONS
318 35*0.000000E+00
319 39*0.00000NE+QQ
320 39*0.000000E+00
321 329+0.0Q0000E+00
322 39*0_000000E+QC
323 39*0.000000E+00
324 35+*0.000Q00E+Q0Q
325 38*0,000000E4+00
326 39%0.0000DOE+OD
327 39*0.000000E+00
328 29*0.000000E+00
329 319*Q .000000E+00
330 39*%0.000000E+QD
331 39+%0.000000E+00
332 35*0.000000E+0Q
333 39*0.000000E+00
334 39*0.000000E+00
335 35*0.000000E+00
336 39+0.000000E+00
337 35+*0.000CG00E+CO
338 33*0.000000E+0C
339 19*0 _0GOOCOE+DO
340 39*0.000000E+00C
341 39*0.000000E+00
342 38*0.000000E+00

INE;1

JINP;1



BRAGFLO Version 6.0 ERMS #545018
Validation Document, Version 6.00 Apri! 2007
Page 121 0f 1712

343 39%0.000000E+00
344 39%*0,000000E+00
345 39*0.000000E+00
346  39*0.C00000E+00
347 39%0.000000E+00
348 39%0.0000COE+00
349 39%0.000000E+0C
350 39*0.CO0000E+00
351 39%0.000000E+00
352 39%(,000000E+00
353 39%0.000000E+00
354 39*C.000000E+00
355  39%0.0000C0E+00
356  39%0.0000D0E+0D
157 DSATLIM, DPRESLIM, SATLIMIT
# ok ok ok ke
File PAA: [ANALYSIS.BF.QB0600.ESA7.TEST12_LOWER]BF2Z_R1_S3_VO046_T1200_L_QA0500.INP;1
317 DSATLIM, DPRESLIM, SATLIMIT

EEE R SRR EEEE S ]

dedkordrk okddokok ook

File PAA: [ANALYSIS.BF.(QBUG600.ES47.TEST12Z_LOWER]BF2_QBRO&G00_TEST12_LOWER.INP;1
500 NBORERESET
501 0
502 # LAMBDA SOR SGR
Xk Rk hkk
File PAA:[ANALYSIS.BF.(QBCGO0.ES47.TESTL2 LOWER]BF2_R1_S3_V046_T1200_L_QA0S00.INP;1
480 % LAMBDA SOR SGR

EEE R E A RS EE ]

ook e sk ok bk o

File PAA:[ANALYSIS.BF.QBO600.ES47.TEST12_LOWER]BF2_QB0AC0_TEST12_LOWER.INP:1l
517 TOL AND SOCEFFMIN FOR PERMEABILTTY MODELS 11 & 12
518 1.000000E-02 1.000000E-03
519 NMATSP, FOR SMOOTH PERMEABILITY TRANSITION MODEL
520 0
521 FRACTURE MODEL DATA TO FOLLOW :T OR F
d dr ko ok
File PAA: [ANALYSIS.BF.QB0600.ES47.TEST12_LOWER]BF2_R1_53_v046_T1200_L_QA0500.INF;1
475 FRACTURE MCDEL DATA TO FOLLOW :T OR F

LR RS R RS ERT]

PR R K S NS )

File PAA: [ANALYSIS.BF.QBOS00.ES47.TEST12 LOWER]BF2_QBO600_TEST12_LOWER.INP;1l
536 1.0000E+00 0.0000E+00 0.0000E+00 0.Q0QQE+00 0.0CQOE+00 0.0000E+0Q
537 GAS MOLECULAR WIEGHTS FOR HZ, €02, CH4, N2, H2S, AND 02
dode ok ok ok A
File PAA: [ANALYSIS.BF.(QBOEC0.ES47.TEST12_LOWER]BF2_R1_S3_V046_T1200_L_QA0500.INP;1
490 1.0000E+00 0.0000E+00 0.Q000E+00 0.00COE+Q0 O.0000E+0D 0.0000E+00 1 1
491 GAS MOLECULAR WIEGHTS FOR HZ, (02, CH4, N2, H2S, AND 02

LR R R LR E LR

Ik ik kk ok k bk

File PAA: {ANALYSIS.BF.QBO600.ES47.TEST12_LOWER]BF2_QBO600_TEST1Z LOWER.TINP;1
566 REACTANT/PRODUCT DENSITIES (Fe, FelCOH)Z2, FeS, [C6-H10-05)/5)
567 7.8700E+03 3.40000E+03 4.70000E+03 1_.10C00E+03
568 REACTANT/PRODUCT DENSITIES (MgO, Mg(0OH)2, MgCO3, SALT)
569 3.6000E+C3 2.37000F+03 3.,05Q00E+03 2.17000E+03
570 CREEP CLOSURE?
s % gk ko
File PAA: [ANALYSIS.BF.(QBOAOO.ES47.TESTL12_LOWER]BF2_R1_S3_V046_T1200_L_QA0500.INP;1
520 CREEP CLOSURE?

LR ERES B EEEEY

Number of difference sections found: 6
Number of difference records found: 52

DIFFERENCES /IGNORE= (SPACING, TRAILING_SPACES, BLANE_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QBO600.ES47.TEST12_LOWER]BF2_QB0O600_ES47_TEST12_LOWER_INP.DIF;1-
PAA: [ANALYSIS.BF.QBJG00.ES47 . TEST12_LOWER]BFZ_QBU600_TESTLZ LOWER.INP;1-
PAA: [ANALYSTS.BF.QBO600.ES4A7.TEST12_LOWER]BFZ_R1_S3_V046_T1200_L_QAQS00.INP;1

The second input file, BF2 CLOSURE.DAT, contains the closure surface data required by
BRAGFLO to define the creep closure surface within the repository. The same input file is used
for ali 14 test cases. It is too wide to fit the format of a written report, but it is stored in class
QBO600 of the CMS library. BF2_CLOSURE.DAT is an ASCII input file that is read by
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BRAGFLO if creep closure is to be simulated. If creep closure is not to be simulated a dummy
file must be included even though this dummy file will not be read. The user is responsible for
the creation of a file with porosity surface information. It is not generated by PREBRAG, but a
.CSD file is generated by the SANTOS software module, which can be used as the BRAGFL.O
6.0 input file.

6.12.4 Test Results

Regression testing is used for Test Case #12 to show that the acceptance criteria for BRAGFL.O
6.0 have been satisfied. The ASCII output files, BF2_QB0600 ES47 TEST12 UPPER.OUT
and BF2_QB0600_ES47_TEST12_LOWER.OUT, from Test Case #12 of BRAGFLO 6.0 run on
the ES47 are compared to the output files,

BF2_VMS82 V500_ES47 R1 _S3 V046 T1200 UP.OUT and

BF2_VMS82 V500_ES47 R1_S3 V046 _T1200 L.OUT (Nemer, 2006), using the VMS
DIFFERENCE command. The results are stored in
BF2_QB0600_ES47 TEST12 UPPER_OUT.DIF and

BF2 QB0600_ES47 TEST12 LOWER OUT.DIF, with differences due to reporting of new
nput information indicated in bold italics (Appendix A.12.3). A summary of differences is listed
in Figure 6.12.2.

FIGURE 6.12.2 Summary of Difference Statistics for Test Case #12

BF2_QB0600_ES47_TEST12_UPPER _OUT.DIF

Number of difference sections found: 14
Number of difference records found: 157

DIFFERENCES /IGNORE=({SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0OUTPifT=-
PAA: {ANALYSIS.BF.QB0&0QC .ES47.TEST12_UPPER]BF2_QB0600_ES47_TEST12 UPPER OUT.DIF;1-
PAR: [ANALYSIS.BF.QB0O600.ESA7.TEST12_UPPER]BF2_QB0600_ES47_TEST12_UPPER.OUT:1-
PAR: [ANALYSIS.BF.QB0A00.ES47 . TEST12_UPPER] BF2_VMSB2_V500_ES47_R1_S3_V046_T1200_UP.OUT;1

¢ Difference in dates and times, file and directory names
platform names, and execution statistics: 10 sections;

¢ Differences due to new input: 4 sections.

BF2_QB0600_ES47 TEST12 LOWER_OUT.DIF

Number of difference sections found: 14
Number of difference records found: 155

DIFFERENCES /IGNORE= (SPACTNG, TRAILING_SPACES, BLANK_LINES) /MERGED=1/OUTPUT=-
PAA: [ANALYSIS.BF.QBOG00.ES47.TEST1Z_LOWER]BF2_QB0600_ESA7 TEST12_LOWER_OUT.DIF;1-
PAA: [ANALYSTS.BF.QBOS00 . ESL7, TESTLZ_LOWER]BF2_QBO600 ES47 TEST12_LOWER.OUT;1-
PAA: [ANALYSIS.BF.QBO600.ES47. TEST12 _LOWER]BF2_vMS82_v500_ES47_R1_S3_V046_T1200_I.0UT;1

e Difference in dates and times, file and directory names
platform names, and execution statistics: 10 sections;

¢ Differences due to new input: 4 sections.
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The ASCII output files, BF2_QB0600_ES40 TEST12 UPPER.OUT,

BF2_QB0600_ES40 TEST12 LOWER.QUT, BF2 _QB0600 ES45 TEST12 UPPER.OUT and
BF2_QB0600_ES45 TEST12 LOWER.OUT, from Test Case #12 of BRAGFLO 6.0 run on the
ES40 and ES45, respectively, are compared to the output files,

BF2_QB0600_ES47 TEST12 UPPER.OUT and BF2 QB0600 ES47 TEST12 LOWER.OUT,
using the VMS DIFFERENCE command, with the results are stored in
BF2_QB0600_ES40 _TEST12 UPPER_OUT.DIF,

BF2_QB0600_ES40 TEST12 LOWER OUT.DIF,

BF2_QB0600_ES45 TEST12 UPPER_OUT.DIF and
BF2_QB0600_ES45 TEST12 LOWER _OUT.DIF (Appendix A.12.4), respectively.
Examination of these files show that there are no differences other than run dates and times, file
and directory names, platform names, and execution statistics.

There are no unacceptable differences in values of output variables for Test Case #12 between
BRAGFLO 6.0 and BRAGFLO 5.0 running on the OpenVMS 8.2 operating system. Visual
inspection of the ASCII output files confirmed that the input that describes the test case is read
correctly. Based on the comparison of the output files, we conclude that BRAGFLO 6.0 satisfies
the acceptance criterna specified for Test Case #12 in the RD/VVP (Nemer, 2007) and is valid on
the ES40, ES45 and ES47 running OpenVMS 8.2.
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6.13 Test Case #13. Error Reporting for Incorrect Number of Waste Material Regions
6.13.1 Test Objective

There must be a separate waste material region for each region of the model that is to contain
waste [R.19]. In order to test requirement R.19, the input file for Test Case #6 is altered so that
there is only one waste material region for two regions, WAS_AREA and REPOSIT, that will
contain waste (WIPP PA 2004). Test Case #13 is run with the incorrect input file, and
BRAGFLO should terminate with an error message

6.13.2 Test Procedure

Test Case #13 is run using the WIPP PA nn control system. The scripts, script input files, and
all other files related to validation testing of BRAGFLO 6.0 reside in QB0600 class of the CMS
library, LIBBF. All test inputs are fetched at run time by the scripts, and test outputs/results and
run logs are automatically stored by the scripts in the CMS library. The test case is run on each
of the three platforms, ES40, ES45 and ES47. Excerpts from the BRAGFLO 6.0, Test Case #13,
LOG files, BF2 QB0600_ES40 TEST13 RUN.LOG,
BF2_QB0600_ES45_TEST13_RUN.LOG and BF2_QB0600_ES47 TEST13_RUN.LOG are
included in Appendix A.13.1. These indicate the files that are used or generated.

To vahdate BRAGFLO 6.0 on all three platforms, the following procedure is performed for Test
Case #13.

1) Validation test results from BRAGFLO 6.0 run on the ES47 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 5.0 run on the ES47 with
OpenVMS 8.2 (Nemer, 2006).

2) Validation test results from BRAGFLO 6.0 run on the ES40 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2,

3) Validation test results from BRAGFLO 6.0 run on the ES45 with OpenVMS 8.2 are
compared to results from the validation tests of BRAGFLO 6.0 run on the ES47 with
OpenVMS 8.2.

The VMS DIFFERENCE command is used to compare the output file from BRAGFLO 6.0 to
the corresponding output file as outlined above. Differences are recorded in ASCII files.
Differences that involve dates and times, file and directory names, platform names, code version
and date, and execution statistics are deemed to be acceptable. In addition, differences, involving
the reporting of new input information for BRAGFLO 6.0 in the output files, are acceptable and
desirable, because they improve documentation of analyses. Numerical differences, if any, are
evaluated according the requirements of the BRAGFLO 6.0 RD/VVP (Nemer, 2007).

The results from the validation test of BRAGFLO 5.0 on the ES47 running OpenVMS 8.2 were
determined valid by comparison to the output from the validation of BRAGFLO 5.0 on the ES40
with OpenVMS 7.3-1 (Nemer, 2006). The output of BRAGFLO 5.0 on the ES40 with
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OpenVMS 7.3-1 was determined to be valid by manual inspection of the output file (Stein;
Zelinski, 2004b).

6.13.3 Input Files

Two types of input files are required to run BRAGFLO 6.0. The first input file,
BF2_QB0600_TEST13.INP, is an ASCII control file gencrated by the PREBRAG software
module and is shown in Appendix A.13.2. This file is generated by modifying the input file,
BF2_TEST13 QAO500.INP, which was used in the validation of BRAGFLO 5.0, for the new
input information for BRAGFLO 6.0. The VMS DIFFERENCE command is used to compare
these two files and the differences are recorded in the ASCII file,

BF2_QB0600_ES47 TEST13_INP.DIF (Figure 6.13.1). As seen in Figure 6.13.1, the
differences between the input files consist of thirteen sections that correspond to the new input
information for BRAGFLO 6.0. The first and second sections contain flags to write the new
output variables for BRAGFLO 6.0 to the ASCII and binary files. The order of the flags changed
in BRAGFLO 6.0, but the input file flags are set to output the same variables as before. The
third section contains the input of the initial MgO concentration (with the values all set to zero).
Sections 4 to 11 shows changes made for the waste area reset model. This model is improved to
enable more materials to be reset, instead of being limited to the waste materials (i.¢. the shaft,
open drifts, etc.) Material #10 CAVITY 4 had two different reset saturations which necessitated
the introduction of a new material labeled #39 CAVITY 5 to represent both saturations.
Material #39 is given the same properties as #10 (which it replaced in three cells), except for the
reset saturation. Section 4 shows the replacement of material #10 with #39. Sections 5,9, 10
and 11 show the added properties for material #39. Sections 6, 7, and 8 show the reset
parameters added for the model change. The values are set to give the same conditions as are
given before for the testcase. Section 8 also shows the input for the material change reset model
(with the model disabled by the 0 in the input). Section 11 also contains the input parameters for
permeability models 11 and 12 (which are not used in this testcase), as well as for the smooth
permeability model (with the model disabled by the O in the input). Section 12 contains the input
parameters for the chemistry models, which are set to the previous testcase values, except for
RKCOR and RKBIO, which are divided by the initial concentration of Fe and cellulose,
respectively, to test the intrinsic rate flag. The last section contains the inputs for the closure
model, which contains the same values as before, but in a different input structure.

FIGURE 6.13.1 Input File Differences for Test Case #13,
BF2_QB0600 ES47 TEST13_INP.DIF

ko odrk ok ok ok ok ke dok ke

File PAA: [ANALYSIS.BF.QBO60C.ESA7.TEST13]BF2_QBI600_TESTL.INP; 1
29 1111111111160111100000111
A 10000911000C00000060C0002D0CGCH?D
31 000000000 0DD0O00000000C0C00CO

% d ok ok ok

File PAA: [ANALYSIS.BF.QB0600.ES47.TEST13)BF2_TEST13_QA0500.INP;1
26 1111111111100111111111100
30 000000000000 0000DO000GCO0D0DDO
31 00DODDO0ODCO00000000C0O00O00

LA E RS B RS R

ok drdok ke ok ok ko kow

File PAA:[ANALYSIS.BF.QBO60C.ES47.TESTL3]BF2_QBOECO_TEST13.INP;1
35 1111111111100111100000111

3 1000001100000000000000000¢

37 0000000000 0CO0C000D00D0000CD
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Tk kA k ok

File PAA:[ANALYSI
111
¢
0

35
36
37

00
00

SIS5.B
111
000
000

KW kohow ok ok Xk kA

EE AR R E R TR R

File PAA: [ANALYSIS.BF.(B060C0.ES47.TEST13]1BF2 _QBO600_TEST13.INP;1
CONCENTRATION INITIAL CONDITICNS

1121
1122
1123
1124
11258
1126
1127
1128
11239
1130
1131
1132
1133
1134
1135
1136
1137
1138
1138
1140
1141
1142
1143
1144
1145
1146
1147
1148
11489
1150
1151
1152
1153
1154
1155
1156
1157
1158
1158
11690
11561
1162
1163
1154
1165
1166
1167
11€8
11635
1170
1171
1172
1173
1174
1178
1176
1177
1178
11739
1180
1181
1182
1183
1184
1185
1186
1187
1188

F .

Q

GRID BLOCK MGC
.000CO0E+0QO
Q.0000Q0E+00
.DQ0000E+Q0
.0C0000E+0Q0
-000C00E+00
-000C0O0E+DO

0

OO oDOoOOOooOOoOLODDOO0OOCOO OO0 COOoCOo0O OO0 OO OOOO0OOOCOO0C OO0 Do0O

’

00G0ACE+CQ

.0000CQ0E+0D0
-0C00Q0OE+00
.QCO000E+Q0O
.0C0000E+OC
-Q000Q0E+Q0
.000000E+Q0
-D00CCOE+00
.200O000E+0O0
-000QO0E+00
.Q0a0QoE+00
.000000E+00
.0000C0E+00
.0000C0E+D0D
-000000E+Q0
-CQQ0R0E+00
-00Q0000E+Q0
.D000Q0E+0QD
.DDO00OE+0DD
.000000E+QD
.000Q0CE+ QO
-QC0000E+00
-000000E+00
-C000COE+Q0
LQ00000OE+O0
.0003000E+00
.000000E+00
-00Q000E+0D
.Q00000E+QD
.000000E+00
-000000E+00
-QC00CBE+CO
-000000E+00
.0000COE+QD
.000000E+0Q0
-000000BE+00
-000000E+00
.0000QOE+OD
.000000E+00
.Q00DQ0E+00
L0DOOO0DE+CO
-000000E+0Q0
-0C0000E+DOD
-00000QQE+00
.00Q000E+Q0
LODOODOE+DD
.000000E+Q0D
.000GO0E+Q0
.000000E+0D
.0000QQE+00Q
.00ORO0ODE+QQ
.000000E+00
.000000E+00
.Q000COE+0D
-000000E+0DO
-Q00O0ODOE+DD
-000CCOE+QD
. 0C00ROE+QD
.C00000E+00
-000Q00DE+00
-D0COCDE+GO

Do D oo Do oOO o

QOO o

oo do

.00000CE+0D
.000Q0QE+0D
.000000E+00
.000000E+00
-0000CCE+00
.00000CE+Q0

,000C00E+00
,000C00E+00
.00C000E+00
.000000E+00
.000D00E+00
.C0DCOCE+0Q

.00000QE+00
.QCQ00CE+00
SO0000D0E+D0
.Q00CO0E+00
.000CO0E+00
.CO00O0E+QC

LQ0000E+DD
.000000E+00
.000COCE+CR
.000000E+00
.000000E+00
-O00DCOE+OD

.CO0000E+00
.Q00C00E+00
.00Q0Q0E+00
LDODDDOE+OD
.000000E+Q0
.Q00000E+DO

.000000E+00
.Q000COE+0D
-Q00000E+00
.000000E+Q0
.0000A0E+00
.C00000E+00

.000000DE+0Q
.00CQO0E+DO
-0000QCE+0C
.000000E+00
.0RODCOE+DD
.000000E+0Q0

.CDOCO0E+00
.00000CE+0D
.COODOCE+0C
.BO00J0E+0Q
L.Q0O000ORE+0D
.000000E+00

.DDOUOOE+DO
.000000E+Q0C
,000C00E+00
.000000E+00
.C00C00E+0Q
.0QQDO0E+0D

.00000CE+0Q
.000000E+00
.000000E+00
-DCOOOAE+DD

0

.000000E+0Q
0.00000QE+Q0
(.000000E+CQ
0.
0
0

0C0000E+00

-C00000E+DD
.0Q00COE+D0Q

.000000E+CC
-QOCO0CE+CD
-00CQ00E+CQ
-00000CE+CO
LQO0000E+D0
.00CO0CE+D0

.000000E+Q0
.000000E+00
-BO0000E+DD
-000C00E+0C
.C00000E+0Q
.000000E+0D

-O0D00DEFCD
.000000E+00
.00000CE+D0
.00000CE+CO
-QQ00C0E+D0
-0O000DDE+DD

-000000E+00
.000000E+0D
.Q0C00QE+0D
-DUCOODE+DO
.QO000CE+0OD
.Q00000E+CD

.QQ000DE+CO
-LOODODE+DO
-000000E+OO
.000000E+0D
.000000E+0C0
.QGOC00CE+00

.Q00D0CE+CD
-Q0CO00E+Q0O
-Q0C00QCE+00
-0000BCE+C0
.00DQOOE+DQ
.0Q0D00OE+OD

-0DQ0000E+DO
.00000CE+0D
-00DCOOE+0D
-000000E+00
.000000E+CO
-QUOOBOE+00

.000000E+D0
.000000E+0Q
.C00C00E+0Q
.000000E+0D
-DOQJ00E+OD
-000000E+0OD

-.000000E+00
.000000E+DO
-Q00000E+0D
-000CO0E+00

.000000E+00
.0C0000E+00
.00000CE+Q0
.00C0Q0E+Q0Q
.DOOOCOE+DD
.000DQOE+OD

.Q00000E+2O
.0C00Q0C0E+CQD
.0C0000E+D0O
-OCUQCOE+0OO
.OROOCDE+DD
.0C000CE+QD

.00OCC0E+D0
.00Q000E+D0
.000LOUE+OD
.000Q000E+0C
.000000E+C0D
.000000E+D0

-DOGODNE+DR]
.000000E+00
.000000E+00
.0C00C0E+00
.0C0000E+00
.BOCGOOE+DO

.000000E+00
.000000E+00
.000000E+00
.Q00D00DE+CC
-Q00000E+00
.00CO00E+0D

.000000E+0Q
.0DQ0000E+DO
-0B0O00DE+CQ
.000000E+00
.000000E+0D
.000000E+Q0

.000000E+00
-000000E+00
.Q0000CE+D0
.000000E+0Q0
.000C00E+00
.000C00E+0QD

-000000E+00
.000000E+0D
.000000E+00
.000000E+00
.00000DE+00
.00000QE+00

.000000E+00
.000C00E+00Q
.000000E+00
.00Q000E+0C
.0000Q00E+OD
-000000E+0D

.000000E+00
.00000QE+0QOD
.Q000CCQE+00
.Q00000E+00

fe Ral el el

.Q0000QAE+00
LQR0000E+00
-000000E+0Q0
-0000QOE+0D0
.000000E+0Q0
.000000E+00

-Q0000CE+00
-Q000C0E+00
.QC00COE+DQ
.000000E+0Q0
.O000DDE+DD
.000000E+DD

.000000E+QD
.000C0D0E+QD
.QORODOE+DO
-0000CCE+0QO
LQ00000E+00
-QCO000E+00Q

.ODDODCE+CD
.0000C0E+D0
.QCO0D0E+0O
-CO000OE+0Q0
.0OODO0E+QD
.QDDODOE+CD

-000Q0DE+00
.QC0000E+00
-Q00000E+00
-000000E+DO
.0C0000E+00
.000000E+00

.OQQ0CQ0E+00D
-000000E+QD
.Q000000E+00
.0C000DE+00
.QCO0COCE+00D
-0000COE+00

.00000CE+D0
.Q000C0OE+D0
-000000E+00
-0000QQ0E+00
-000C0O0E+00
.000000E+00D

.000000E+00
-000000E+00
.Q00000E+00
.000000E+COD
.000000E+C0O
-000000F+00

.0000COE+0D
.00000CE+0Q0
-000000E+00
.000000E+0D
.000000E+00
.00000CE+00

.000000E+0D
-Q00000E+Q0O
-000000E+00
.000000E+0QQ
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1189
1190
1151
1152
1193
1194
1185
1196
11397
1198
1193
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1218
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264

COoOCOoOoOOOoOoOoOQOCOoODOOOo o COCOIoOOOoOoOLO OO0 0o oooooloOoo oo oOCODC OO DoOOo0O

.0200L0E+DO
.000000E+00
.000000E+0Q
.000000E+0Q
-Q00000E+00
.00CC00E+OD
.0000G00E+00
.0Q0CQ0E+00
.000000E+00
.0000Q00E+Q0
.00000GE+Q0
-00000CE+C0
.00C0000E+0O
.G00CO0E+0C
.000C00E+0D
.000000E+00
.000000E+00
.QOC000E+00
.000000E+00
.0C00COE+QO
.00D000E+00
.000000E+0C
.00CQ0OCE+QQ
LQ00Q00E+00
.000000E+0QD
-000000E+00
.@00C00E+00
.0Q00000E+00
.0Q000Q0E+0Q0
LOC00COE+00
.Q00000E+0C0
.000000E+00
.000000E+00Q
.Q00000E+00
.Q0D000E+00
.000000E+00
.Q00R00E+00
.CUOCO0E+00
.000000E+Q0
-000000E+0OD
.000000E+0O
.000000E+0Q
.000COCE+0Q
-000Q00E+00
.0D00DOE+0D
.000CO0E+00Q
.000C00E+00
.Q0000CE+0Q0
.000000E+00
.000000E+Q0
.000000E+00
.000000E+0C
.000000E+00
.00O0CO0E+DD
.000000E+00
.000000E+0G
.000CQA0E+00
LB00000E+00
.000000E+00
.000000E+C)
.0C0000OE+0QO
.000000E+0O
.DO0QOCE+0DQ
.000000E+00Q
.00000CE+00
.000000E+00
.000000E+00
.000000E+00
.000000E+00
.QC0000E+00
.000000E+00
.Q0000CE+09
-00000CE+C0
.000000E+0Q
.000000B+GC0
.000000R+0Q0

0.0D00LOE+0D
0_.00CO0CE+0QD

0.000000E+00
0.CO0000E+0O0
0.000000E+00
0.000000E+00
0.000000E+00C
0.C00000E+O0

0.000000E+00
0.00CO00E+0OQ
0.00CO0OC0E+OC
0.000000E+00
0.000000E+00
0.000000GE+00

0.000000E+00
0.000Q00E+Q0
0.000000E+QQ
0.0CC000E+CO
0.000000E+00C
0.00C000E+00

0.C000000DE+00
0.000000E+00
0.000000E+00
0.000000E+00
0.000000E+0C
0-.0000C0E+00

0.000000E+DOC
0.000000E+00C
0.000000E+0D
0.000000E+00
0.00G000E+00
0.000C00E+00

0.0000Q00E+Q0
0.000000E+Q0
0.00C000E+D0Q
0.000000E+00
0.00G000E+0Q
0.000000E+00C

0.00000CE+0Q
0.00CCA0E+Q0
0.G00000E+00
0.000000E+00
1.000000E+00
0.00Q000E+00D

0.000000E+BOC
0.00C00CE+DD
0.Q000Q00CE+GC
0.000000E+00
0.000000E+00
0.000C00E+00

0.000000E+C0O
0.00QO0LE+QO
C.0C0000E+00
0.000000E+00
0.00C000E+0Q
0-.00C000E+COD

0.00C000E+00
0.000000E+00
0.000000E+00
0.000000E+00
0-.000000E+0O
0.0C00000E+Q0Q

0.000000E+00
0.003000E+00
0.00000CE+0D

.DDOODOE+DD
.000000E+D)

.000000E+00
.000CO0E+0QQ
.00D000E+DC
.000000E+00
.000C00E+00
.000000E+00

.OU00COE+OG
.000000E+00
.00000CE+C0D
-000CO0E+0Q
.00C000E+0D
.000000E+(Q0

.CO0000E+00
.Q00000E+00
.000000E~Q0
.0C000CE+00
-0CO000E+C0
.000000E+00

.000000E+00
.000000E+00
.C00000E+00
.000000E+0QD
.000000E+00
.000CCOE+Q0

.000000E+00
.Q000Q0CE+00
-000C00E+GO
.000000E+0Q0
.000000E+00
.000000E+00

.0000DOE+00C
.D0QCOOE+NO
.CO000CE+00
-C00000E+00
.000000E+00
.000Q00E+0Q

.GO000OCE+00
.000OCE+0G
.000C00E+00
.0C0000E+00
.000GO0E+QC
.C0O00D0CE+00

.00000CE+0O
.0000Q0DE+GC
.G00000E+Q0
.000D00E+Q0D
.000000E+00
.000000E+00

.QD00G0E+00
.00000CE+00
.00O00CE+00
-000Q00E+C0
.000000E+00
.00000CE+0Q

.0000D00E+CO
.1000GOCE+00
-000RAO0E+00
.000000E+0Q
.000000E+00
.000000E+09

.000000E+00
.000000E+00
.000000E+00

QOoOOCOoOo loNeReleNoNel ODoo OO QOOC G OdD ocCcooo0oo

DoOOoCOoOO

LBO0COOE+00
.000000E+00

-00CO0CE+00
.0D00D0QCE+0D
.000000E+DO
.000Q0CE+QO
LO00000E+00
.000000E+00

.000000E+QD
.000000E+00
.O0CO00E+00
.000000E+00
.O0000CE+0O
.Q0G000E+0D

.000000E+00
.000000E+00
.00C000E+00
.0000R0E+0D
.Q0000OE+00
LO0000CE+CD

-00000CE+0Q
.00CO0C0E+D0D
.000000E+00
.Q00000E+0Q
.000000E+00
.000C0O0E+OQC

-0000COE+CO
.00C0DCE+DD
.000000E+00
.00000CE+DQ
.QCO000E+CO
.000000E+00

-000000E+00

000000E+00

.000000E+00
.00000CE+00Q
-Q0Q00CE+DD
.000000E+CD

.00000CE+00
.000000E+00
.000000E+00
.000000E+00Q
L00G000E+DE
.000000E+00C

-0000DOCE+CO
.0D000CE+(D
.0C00COE+GD
.0C00C0E+0D
.Q0C000E+QD
.000000E+00

.00Q0COE+00
.000DCOE+0D
.000000E+00
.00Q00CE+CO
.Q0000CE+D0
.G0Q0C0OE+00

-000000E+0D
.000000E+00
.000000E+0Q0
L000000E+0O0
.QCO0COE+0Q
.0C0000E+D0

0.0C0000E+0D
.Q00000E+00
-000000E+00

.DO0CO0E+0D
.C0O0COE+D0D

.QC0000E+00
.000000E+C0
.00000DE+DD
.00000CE+Q0
.00C0QCE+0D
.Q00000E+00

.000000E+D0
.000DQ00E+00
.00000CE+CO
.Q0000QE+00
L00000DE+CD
.0000CUE+L0

.000000E+00
.000000E+00
.0000Q0E+00
.0C000CJE+A]0
.000000E+0Q0
.00000CE+00

.000000E+00
.0C000CE+CO
.000000E+00
.000000E+0D
.Q00000E+00
.00CC00E+00

.000000E+00
.00000CE+Q0
.00000CE+DD
.0Q00000E+0Q
.0000G00E+00
.000000E+00

-000Q00E+CO
.000000E+00
.0000C0E+00
.000000E+0D0
.00000CCE+00
.QOOO0CE+0D

.000000E+00Q
.000Q00E+00
.00CQ00E+0Q0D
.000000E+00
.000000E+0D
.000000E+00D

.000QO00E+Q0
.00000CE+00
.0CQOOOE+GC
.000000E+00
.00Q000E+0QO
.000000E+00

.0000G0E+00
.000C00E+00
.000000E+00
.000000E+00
L000000E+00
.000000E+00

.000000E+G0
.00C000E+00
.00Q000E+0D
.000C00E+00
.000000E+00
.000000E+00

.00000CE+00

0.0000CAE+00

LO0O000E+00
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1265 0
12646 0
1267 0
1268 a
1269 a
1270 0
1271 4]
1272 0
1273 0
1274 0
1275 0
1276 ol
1277 0
1278 0
1279 o}
12B0 0
1281 0
1282 0
1283 0
1284 0
1285 0
1285 v}
1287 0
1288 0.
1289 o]
1290 o]
1291 )
1292 0
1293 0
1294 0
1295 Q
12886 o
1297 0
1298 B
1299 0
1300 0
1301 o
1302 Q
1303 0
1304 0
130S 0
13106 0
1307 o}
1308 0
1309 0
1310 o]
1311 D
drode ke ow ko

File PAA:
1121

ARSI LR RSN

ke dkwkkwdkh ok

File PARA: [ANALYSIS.BF.QB0600.ES47,TEST13]BF2_QB0600_TEST13.INP;
11 11 11

File PAA:[ANALYSIS.BF.QBO600.ES47.TEST13]BF2_TEST13_QA0S500.INP;

DSATLIM,

.000000E+CO
.00Q00CDE+OD
.000000E+D0
-QCO0000E+Q0
-000QQQE+0Q
.000CQ0E+CQ
.0C0000E+0D
.0GC0O000E+00
.000000E+00
-000000E+0D
-D0000CE+QQ
-0CO0COE+00
.000000E+00
.000000E+Q0
,000000E+00
.Q00000E+Q0
.O0000DE+00
-0000O00E+00
.GO0G00OE+00
.000000E+00
.000Q00E+0D
-00000CE+Q0
-000000E+00Q

0000Q0E+00

.000000E+QD
.0Q00COE+Q0Q
.Q00000E+00
-000000E+D0O
-000000E+00
.0000O0E+0Q0
.000000E+CC
.000000E+00
-Q000Q0OCE+QO
-000000DE+OOQ
-00D000E+00
.O00000E+00
.000000E+00
.Q00000E+00
-000Q00E+0Q0
-Q00O0COE+00
.DOOOOCEHDD
.000000E+00
.00000C0E+00
-00000CE+GO
-0000CDE+0D
.0000CCE+0D
SATLIM, DPRESLIM,

E

1354 11 11 11 11
1395 11 11 11 11
1394 11 11 11 11
1397 11 11 11 11
1338 11 11 11 11
1399 11 11 11 11
ok ok Aok ok

1204 11 11 11 112
1205 11 11 11 11
12086 11 11 11 11
1207 11 11 11 11
1208 11 11 11 11
1209 11 11 11 11

EE R ER B R R KRS

PR AR S AR XL AR &

G.Q000000E+0D
0.000C00E+00
0.000000E+00

0.000000E+00
0.000000E+0C0
0.000000E+0D0
0.000000E+00
0.000000E+00
0.0CC000E+0Q0O

0.000000E+0QC
0.000000E+0D
0.000000E+0D
0.00000CE+0D0
0.000000E+0Q
0.000C00E+0Q0

0.CO0000E+0D
0.000000E+0D
0.000000E+0Q
0.000000E+0O0
0.00CQ000E+Q0O
0.000000E+0D

Q.000000E+00
0.000000E+0D
0.000000E+0QQ
Q0.000000E+0Q0
0_COCO00E+QD
Q.000000E+00

0.000000E+00
0.000000E+0Q
0.000000E+0Q
0.0C0000E+DD
0.000000E+0Q0
0.C000000E+0D

Q.C00000E+00
0.0O0UOCODE+QO
0.000000E+00
0.000000E+0D0
0.000000E+00
0.000CQ00E+0Q

11 11
11

SATLIMIT

-Q00000E+0O
-00000CE+CD
.00000C0E+0D

-000000E+00Q
-000000E+0Q
.00000CE+CO
.Q0Q00CE+00
.000000E+00
.000000E+00

-00000CE+0C
-000000E+0D
-000000E+CD
.00000Q0E+C0Q
.0000Q0E+D0
-.000000E+Q0

-Q00000E+00D
.000000E+00
»030000E+00
.G00000E+0D
-000000E+0D
.CO0000E+00

LQOCO00E+CO
.000000E+C0
-000000E+00
.QO000DCE+00O
-Q00000E+Q0
.000000E+DD

.C00000E+0C
.00000CE+00
-00000CE+0D
-GOROOODE+DO
-00000CE+QQ
.000000E+00

.000000E+0O
-Q00CDOE+0O
-0C0CQO0E+0OC
.000000E+00
.000000E+00
.00000C0E+0D

11 11 11 11

.0ODCOOE+OD
.0QC0000E+QQ ©
.0000C0E+CO O

.0000COE+0Q0
.0000QOE+Q0
L000C00E+Q0
.00Q000E+0OD
.000Q000E+00
.Q0000QE+0Q

LOCDO0CE+00
.O0C000E+0D
.000000E+QD
.000000E+00
.0000C0E+00
L.0DDDOOE+OD

.0J0000CE+00
.00000C0E+00
-000000E+00
.0C0000CE+CE
.000000E+00
.000000E+QOD

.000000E+00
-GO0COUE+00
.000QQO0OE+0Q
.000000E+00C
.J00C0CE+00
.000000E+00

.00000OE+00 0
.000000E+00 0
.000000E+00 O
,000000E+00 0.
.0Q0000E+DD O
.000C00E+0OD O

.000000E+00 O
.000000E+00 0O
.000000E+00 0O
.0DQ000E+DQO 0.
.QQ0000E+Q0 0
.Q0000QE+CO O

oD aao DaS OO0

OO oo o0

Do oo C O

[ANALYSIS.BF.QB0O600.ES47.TEST13 ] BF2_TEST13_QAO0500.INP;
DPRESLIM, SATLIMIT

11 11 11 11 11

1111 11 11 11 11 11 11 11 11 11 11 11 11

11

1111 11 11 11 11 11 11 11 11 11 12 11 11

11

11 11 11 11 11 11 11 11 11 11 11 11 11 11

11
11 11 11
11

11 11

11 11 11 11 11

11 11 11 11

1111 11 11 11 11 11 11 21 11 11 11 11 11

11

0-.00000CE+0QD
.O00000E+DO
-000000E+00

.QOQ00OE+QC
-000QO00E+0Q
.QCO0ROE+OD

000GOOE+0C

.Q00000E+00
.C00000E+0D

.000000E+00
-Q000Q0E+00
-0C00OQOE+OO

000000E+00

.Q00Q00E+0C
.000000E+00

.00QC00E+Q0
.000000E+0DO
-CO00OOE+00
.QC0000E+CQ
.00000CE+00
-Q000QQE+00

-QRO000E+D0
.000000E+00
.000000E+00
.QO00COE+O0Q
.000000E+Q0
.000DOOE+DD

.00D000E+00
.000000E+00
.C000D0E+0D0
-Q00000E+00
.O00000E+CO
.000000E+00

.CO0CCOE+0C
.000000E+00
-00Q000E+0D
-000000E+00
.0CD000E+00D
.000000E+Q0

11 11 3%

11 11 38

11 11 238

11 11 10

11 11 11 10

11 11 11 10

File PAA: [ANALYSIS.BF.QBO600.ESA7.TEST131BF2_QBOGOO _TESTL3.INP;1

1610
1611

w Ak kR

35 CAVITY_S
NWST

File PAA: [ANALYSIS.BF.QBO60C.ES47.TESTL13)1BF2 TEST13_QA0S00.INP;1

1420

de ok ok ek ke e ok e o

NWST

11

11

11

11

11

11

11
11

11

11
11

11

11

11

11

11

11

11
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EEEREERE E L LR

File PAA: [ANALYSIS.BF.QB0600.ES47.TEST13]BF2_QBO600_TESTL3.

1619 5

1620 MATRESET

1621 7 8 9 10 39

1622 BORE HOLE MATERIAL NUMBER

L I

File PAA:[ANALYSIS.BF.QB0600.ES47.TEST13]BFZ_TEST13 QADNS00.

1428 4

1429 MATRESET

1430 7885 10

1431 BORE HOLE MATERTAL NUMBER

ok ode ok de ek ke Aok A
LA ER ERE RS SR

File PAA: [ANALYSIS.BF.QB0600.ES47.TEST13]1BF2_QBOSQ0_TEST13.

1629 1.013250E+05
1620 1.013250E+05
1631 1.013250E+05
1632 SOWASTEIC
LA K & ¥ 3
File PAA: [ANALYSIS.BF.QB0G00.ES47.TEST13]BF2_TESTL3_QA0500
1438 SOWASTEIC

ERESAREE X EREE R

LS A EELEESEE]

File PAA:[ANALYSIS.BF.QB0G600.ES47.TEST13]BF2_QBO&E00_TESTL3
1835 0.000000E+0QC
1636 0.250000E+00
1637 0.200000E+00
1638 PRESDRZ
1640 NBORERESET
1641 0
1642 # LAMBDA SOR SGR

o ke

File PAA: [ANALYSIS.BF.(QB0O600.ES47.TESTL3]1BFZ_TEST13_QA0500.

1441 PRESDRZ
1443 # LAMBDA SOR SGR

LA EEE R EE R LR

LEEESETER RS

File PAA: [ANALYSIS.BF.QBQA00.ES47.TEST13]1BF2_0QB0OG0O0_TEST13.

1681 29 7.000000E-01 0.000C00E+00 0.C000CGQOE+00

1682 # SBMIN PBMIN PCMAX PCT_A PCT_EXP KRP KPC KTPF

ko dok ok ok

File PAA: [ANALYSIS.BF.QR0O600.ES47.TEST13]BF2_TEST13_DA0500
1482 # SBMIN PBMIN PCMAX PCT_A PCT_EXP KRP KPC KTP

dkk A kokhkkkk ok

Fokdk ok ododkdhoh ok

File PAA: [ANALYSIS.BF.QB0OG00.ES47.TEST13]BF2_QBO600_TRST13.
1721 3% 0.000000E+00 1.013250E+05 1.000C00E+08 0.00C0QCE+0D 0.Q00000E+00 4 1 0

1722 # PERMX PERMY PERMZ POROSITY COMPRES

drodke ok ok ok ok
File PAa: [ANALYSIS.BF.(QB0600.ES47.TESTL3BF2_TEST13_QA0500
1521 # PERMK PERMY PERMZ POROSITY COMPRES

EE R R KR KR S KRS

dhok koA ok kA ok koW Kk

File PAA: [ANALYSIS.BF.QBOG00.ES47.TEST13]BF2_QB0600_TEST13.

INP;1

INP;1

INP;1

JINFP; 1

.INP;1

INP;1

INP;1

JINP; 1

INP;1

.INP;:1

INP; 1

1761 3% 1.000000E-10 1.000000R-10 1.000000E-10 1.000000E+00 0.0C0000E+00

1762 TOL AND SOCEFFMIN FOR PERMEABILITY MODELS 11 & 12
1763 1.00CQ00E-02 1.000000E-03

1764 NMATSP, FOR SMOOTH PERMEABILITY TRANSITIOM MODEL
1765 0

1766 FRACTURE MODEL DATA TO FOLLOW :T OR F

LR X

File PAA:[ANALYSIS.BF.QBD60D.ES47.TESTL3)BF2_TEST13 _QA0SDO.

1560 FRACTURE MODEL DATA TC FOLLOW :T OR F

AR R ELEELEE S

ddek ok kk o kk kK

File PAA:[ANALYSIS.BF.QBOG00.ES47,TEST13]8F2_QBO600_TEST13.
1819 RATE CONSTANTS: CORROSION (RECOR) AND BIODEGRADATION {RKBIO),

1820 1.9045188518798551E-10 2.7932414729320935E-09 T
1821 HUMIDITY FACTORS: HUMFAC_COR, HUMFAC_ BIO

1822 1.00CE-03 2.0000E-01

1823 RATE CONSTANTS: BRUCITEL AND BRUCITER

1824 0.00C0E+0Q0 0.0QQDOE+00

1825 RATE COEFFICIENTS: RXH2S AND RXCO2Z

1826 1.1100E+00 0.0000E+00

1827 1.1100E+00 0.C000QE+00

INP;1

INP:1

INTRINSIC
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1828 CHEMISTRY CUTOFF SATURATION: SOCMIN
1829 0.0000E+00

1830 REACTANT/PRODUCT MOLECULAR WEIGHTS (HZ, H20, Fe, [C6-H10-05]/6)
1831 2.01588D-03 18.01528D-03 55.847D-03 3.0026E-02

1832 REACTANT/PRODUCT MOLECULAR WEIGHTS(FelOH)Z, FeS, Mg0, Mg{OH}Z, MgCO3)

1833 8.98617E-02 8.7%000E-02 4.03044E-02 5.83196E-02 8.43142E-02

1834 S H2,S_H20,S5_Fe,S Bio,S FeCH2,8 FeS,S5_Mg0,S_MgOHZ, S_MgCO3

1835 1.3081E+00 -1.383BE+00 -1.0000E+Q0 C.O0QQOOE+0C O0.0E+00 0.0E+00 0.0E+00 0.0E+0C 0.0E+00
1836 0.0000E+00 0.0000E+00 0.00C0E+00 -1.0000E+00 0.0E+00 0.0E+00 0.0E+0Q 0.0E+0C 0.0E+0C
1837 0.0000E+00 0.0DOCE+0OC 0.00CQOE+0C 0.0000E+00 Q.O0E+0C 0.0E+00 0.0E+00 0.0E+00 0.0E+0C
1838 0.0000E+00 0.0000E+00 0.0C00E+00 0.0000E+00 0.0E+0C C0.O0E+0C 0.0E+00 0.QE+00 0.0E+00
1839 0.0000E+00 0.0000E+C0 0.0000E+0C 0.00COE+00 0.0B+00 0.0E+0C 0,0E+C0 0.QE+00 0.0E+00
1840 0.0000E+00 0.000CE+0CD 0.0Q00E+00Q 0.000Q0E+00 0.0E+00 Q.0E+00 Q,0E+00 Q.0E+QQ 0.0E+0Q0
1841 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 C.0E+00 0.QE+00 0.0E+00 0.0E+0D0 0.0E+00

1842 REACTANT/PRODUCT DENSITIES (Fe, Fe(OH)2, FeS, [C6-H10-0B]/6)}

1843 7.8700E+03 3.40000E+03 4.70000E+03 1.10000E+03

1844 REACTANT/PRODUCT DENSITIES (MgQ, Mg(QH)2, MgCO3, SALT)

1845 3.6000E+03 2.37000E+03 2.05000E+03 2.17000E+03

1846 WICKING SATURATION, HUMID RATE SMODTHING, CONC SMOOTHING, ALPHARXN
1847 0.COQCE+0CQ T F 1.0000E+03

1848 CREEP CLOSURE?

& % bk ek

File PAA:[ANALYSIS.BF.QBO600.ES47.TEST13]BF2_TEST13_QA0500.INP;1

1613 RATE CONSTANTS: CORROSION (RKCOR) AND BIODEGRADATION (RKBIO)
1614 3.000E-08 1.5000E-07
1615 HUMIDLTY FACTORS: HUMFAC_COR, HUMFAC_BIO

1616 1.000E-03 2.0000E-01
1617 REACTANT/PRODUCT MOLECULAR WEIGHTS (H2, H20, FE, [C5-H10-051/6
1518 2.01588D-03 18.01528D-03 55.847D-03 3.0028E-02

1619 SCOR_HZ=a,SCOR_H20=b, SCOR_FE=c: where b*H2Q + ¢*FE=» a*H2Z + inert solids
1620 1.3081E+00 1.3838E+00 1.,0000E+00
1821 SBIO_GAS=a, SBIO_H20=L, SBIC_CH20=c: where b*H20 + c*CHZ0=> a*GAS + inerts

1622 1.1100E+0Q0 0.0COCE+0Q 1.0000E+00

1623 WICKING SATURATICN, HUMID RATE SMOOTHING ALPHAREN
1624 0.0000E+00 T 1.0000E+03

16%5 CREEP CLOSURE?

& ok o ok ek e ok w

EEERE S AR R LR R

File PAA: [ANALYSIS.BF.QBO600.ES47.TEST13]BF2Z QBOG600_TEST13.INP;1
1852 CLOSURE PARAMETERS: PRES LITHC, TIME_OFF, MODPERM

1853 4 1.4800E+07 3.1557E+12 1 F
1854 MCDPERM PARAMETERS
1855 5.5847E-12 0.0000E+00
1856 WUMBER OF MATERIAL REGIONS FOR CLOSURE

LR B

File PAA:[ANALYSIS.BF.QB0600,ES47.TEST13]BF2_TEST13 QAO0500.INP;1
1629 CLOSURE PARAMETERS: PRES_LITHO, TIME_OFF PERM_FACTOR, PERM_EXP
1630 4 1.4800E+07 3.1557E+12 5.5847E-12 0.00Q00E+00Q
1631 NUMBER OF MATERIAL REGIONS FOR CLOSURE

ok kW W Kk ok ko ke

Number of difference sections found: 13
Munber of difference records found: 252

DIFFERENCES /IGNCRE= (SPACING, TRATLING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QB0600.ES47.TEST13]BF2_QBO600_ES47_TEST13_INP.DIF;1-
PAA: [ANALYSTS.BF.QB0600.ES47.TEST13]BF2_0B0600_TEST13.INP;1-

PAA: [ANALYSIS.BF.QB0600.ES47.TEST13]1BF2_TEST13_QAQS500.INP;1

The second imnput file, BF2 CLOSURE.DAT, contains the closure surface data required by
BRAGFLO to define the creep closure surface within the repository. The same input file is used
for all 14 test cases. It is too wide to fit the format of a written report, but it is stored in class
QBO0600 of the CMS library. BF2 CLOSURE.DAT is an ASCII input file that is read by
BRAGFLO if creep closure is to be simulated. If creep closure is not to be simulated a dummy
file must be included even though this dummy file will not be read. The user is responsible for
the creation of a file with porosity surface information. It is not generated by PREBRAG, but a
.CSD file is generated by the SANTOS software module, which can be used as the BRAGFLO
6.0 input file.
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6.13.4 Test Results

Regression testing 1s used for Test Case #13 to show that the acceptance criteria for BRAGFLO
6.0 have been satisfied. The ASCII output file, BF2_QB0600_ES47 TEST13.0UT, from Test
Case #13 of BRAGFLO 6.0 run on the ES47 is compared to the output file,
BF2_VMS82 V500 ES47_TEST13.0UT (Nemer, 2006), using the VMS DIFFERENCE
command. The results are stored in BF2_QB0600_ES47 TEST13_OUT.DIF, which is shown in
Appendix A.13.3, with differences due to reporting of new input information indicated in bold
italics. A summary of differences is listed in Figure 6.13.2.

FIGURE 6.13.2 Summary of Difference Statistics for Test Case #13

Number of difference sections found: 10
Number of difference records found: 94

DIFFERENCES /IGNORE=({SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QRO600.ES47.TEST13]BF2_QB0600_ES47_TEST13_OUT.DIF;1-
PAA: [ANALYSIS.BF.QB0600.ES47.TEST13]BF2_(QB0600_ES47_TEST13.0UT;1-
PAA: [ANALYSIS.BF.QB0600.ES47.TEST13]BF2_VMS82_V500_ES47 TEST13.0UT;1

¢ Difference in dates and times, file and directory names,
code version and date, and execution statistics: 7 sections;

e Differences due to new input: 3 sections.

The ASCII output files, BF2_QB0600 ES40 TEST13.0UT and
BF2_QB0600_ES45_TEST13.0UT, from Test Case #13 of BRAGFLO 6.0 run on the ES40 and
ES45, respectively, are compared to the output file, BF2_ QB0600 ES47 TEST13.0UT, using
the VMS DIFFERENCE command, with the results stored in

BF2 QB0600_ES40 _TEST13 OUT.DIF and BF2_QB0600_ES45 TEST13 OUT.DIF
{Appendix A.13.4), respectively. Examinations of these files show that there are no differences
other than run dates and times, file and directory names, platform names, and execution statistics.

There are no differences in values of output variables for Test Case #13 between BRAGFLO 6.0
and BRAGFLO 5.0 munning on the OpenVMS 8.2 operating system. Visual inspection of the
ASCII output files confirmed that the input that describes the test case is read comrectly. Based
on the comparison of the output files, we conclude that BRAGFLO 6.0 satisfies the acceptance
criteria specified for Test Case #13 in the RD/VVP (Nemer, 2007) and is valid on the ES40,
ES45 and ES47 running OpenVMS 8.2.
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6.14 Test Case #14. Additional Iron and MgO Chemistry
6.14.1 Test Objective

The purpose of this test is to exercise the new functional requirements introduced for BRAGFLO
6.0 for the new chemistry model (R.20-R.23), as well as the model to smoothly change the
permeability of materials as a function of time (R.24). Furthermore, this test case assesses the
previous requirements with new additions, such as, the MgO initial concentration setup (R.5), the
reset capability of during a material change (R.7) and the additional relative permeability and
capillary pressure models (R.8). Moreover, this test case tests the basic Functional Requirements
R.1toR.3,R.6,R.11to R.17, R.26 and R.27, although these requirements are not explicitly
examined.

The 1-D test case is discretized into 20 distinct 1 meter sections (Figure 6.14.1). Four separate
waste areas are designated, each with varying Tron/Cellulosics/MgO concentrations (R.5) as seen
in Table 6.14.1. The Waste arca #1 is effectively separated from the other waste areas by a
section of material with a very low permeability (10~*° m?). Waste area #1 (section 2) is
initialized with Iron, Cellulosics and MgO, with zero saturation. The saturation increases due to
flow from the adjacent section and as closure occurs. The chemistry rates in this area should be
zero until the saturation cutoff is reached (R.21). Waste arca #2 (section 6) is initialized with
only MgO to employ only the MgQ hydration reaction. Waste area #3 (section 10) is initialized
with Cellulosics and MgO to utilize the MgO hydration and carbonation reactions. Waste arca
#4 (section 14) is initialized with Iron and Cellulosics to exercise the Iron sulfidation reactions.
The chemistry rates in each waste area are proportional to the initial concentration (R.22), with
the volume of solids produced, calculated in each waste area (R.23). At 8,000 years, the chemical
species of Waste area #1 will be reset to zero (R.7).

To facilitate brine to the reactions for waste areas 2 through 4, wells are used to introduce brine
and regulate the pressure. As scen represented by the arrows in Figure 6.14.1, on the left side of
the waste areas there is a well that injects 10™'® kg/s of brine, while on the right side, there is a
well with a productivity index of 10° m®. This effectively keeps the pressure constant and the
saturation high for waste areas 2 through 4.

l !

I WIC|T|RW2R|R|RW3R|R|RW4H4R|I|R{P|P|R
1 23 4 5 6 7 8 91011121314 151617 18 19 20

C = Cavity R =Rock
I =Impermeable W# = Waste #

P = Changes Permeability —» = Well Flow
FIGURE 6.14.1 Representation of Grid Used for Test Case #14.
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TABLE 6.14.1 Initial Chemical Concentrations (l_(g/m3) for Waste Areas in Test Case #14.

Waste # Iron |Cellulosics] MgO
1 100 50 100
2 0 0 110
3 0 45 90
4 110 55 0

Sections 18 and 19 contain material that will smoothly change permeability from 1,000 to 2,000
years and then back to the original permeability from 8,000 to 9,000 years (R.24). The pressure
and saturation of Sections 18 and 19 will also be changed at 3,000 years (R.7).

Section 3 simulates an open cavity and is used o exercise a new relative permeability and
capillary pressure model, while the new model for the waste area will also be used (R.8).

6.14.2 Test Procedure

Test Case #14 is run using the WIPP PA run control system. The scripts, script input files, and
all other files related to validation testing of BRAGFLO 6.0 reside in QB0600 class of the CMS
library, LIBBF. All test inputs are fetched at run time by the scripts, and test outputs/results and
run logs are automatically stored by the scripts in the CMS library. The test case is run on each
of the three platforms, ES40, ES45 and ES47. Excerpts from the BRAGFLO 6.0, Test Case #14,
.LOG files, BF2_QB0600_ES40 TEST14 RUN.LOG,

BF2_QB0600 _ES45_TEST14_RUN.LOG and BF2_QB0600_ES47_TEST14_RUN.LOG are
included in Appendix A.14.1. These indicate the files that are used or generated.

Unlike, Test Cases 1-13, regression analysis is not used for the validation of Test Case #14 of
BRAGFLO 6.0 on the ES47. This is a new test case designed for the new functional
requirements introduced for BRAGFLO 6.0. The validation analyses described in the RD/VVP
for Test Case #14 are conducted. Then, the results on the ES40 and ES45 are regression tesied
against the results on the ES47.

To validate BRAGFLO 6.0 on the ES47, relevant information is extracted from the BRAGFLO
ASCII output file, BF2_QB0600_ES47 TEST14.0UT and compared to input file values or
results of independent calculations using an Excel spreadsheet. Some values are also obtained
from the BRAGFLO 6.0 binary output file, BF2_QB0600_ES47 TEST14.BIN. The software
module, POSTBRAG, is used to convert BF2_ QB0600_ES47 TEST14.BIN into the file,
BF2_QB0600_ES47 TEST14.CDB, which can be read by the software, GROPECDB and
BLOTCDB. GROPECDRB is used to extract specific values for comparison to results listed in the
ASCII output file. BLOTCDB is used to generate plots for comparison, in order to show the
entire time history of the variables. The comparison results must agree to three significant
figures or to the number of significant figures reported in the output, which ever is less.
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6.14.3 Input Files

Two types of input files are required to run BRAGFLO 6.0. The first input file,
BF2_QB0600_TEST14.INP, is an ASCII control file generated by the PREBRAG software
module and 1s shown in Appendix A.14.2. This file is generated for the validation testing of Test
Case #14.

The second input file, BF2_CLOSURE.DAT, contains the closure surface data required by
BRAGFLO to define the creep closure surface within the repository. The same input file is used
for all 14 test cases. It is too wide to fit the format of a written report, but it is stored in class
QB0600 of the CMS library. BF2 CLOSURE.DAT is an ASCII input file that is read by
BRAGFLO if creep closure is to be simulated. If creep closure is not to be simulated a dummy
file must be included even though this dummy file will not be read. The user is responsible for
the creation of a file with porosity surface information. It is not generated by PREBRAG, but a
.CSD file is generated by the SANTOS software module, which can be used as the BRAGFLO
6.0 input file.

6.14.4 Test Results

The acceptance criteria for Test Case #14 are independent calculations and manual inspection of
the output to verify that BRAGFLO 1s performing the calculations correctly. The independent
calculations using values of pressures and saturations reported in output files. The results from
BRAGFLO and independent calculations agreed to three significant figures (unless fewer digits
are provided in the relevant BRAGFLO output or input file} which satisfied the validation
critena of the RD/VVP.

The independent calculations are performed using an Excel spreadsheet, which is stored in class
QB0600 of the CMS library and is shown in Appendix A.14.3.

The independent calculations are done using values of pressures and saturations reported in
output files. Both Excel and BRAGFLO calculations are done in double precision (15 digits).
Thus round off error is not a significant issue between the methods of calculation. However,
differences in the format of ASCII output data resulted in small differences with the independent
calculations. The spreadsheet also contains comparisons of the independent calculations to
corresponding output results from the output files, BF2_QB0600_ES47_TEST14.0UT and
BF2_QB0600_ES47 TEST14.CDB. References to locations within the spreadsheet are included
in the following descniption of testing results within brackets (i.e.{ nnn }).

Visual inspection of the ASCII output and independent calculations show that BRAGFLO 6.0 is
valid on the ES47 running OpenVMS 8.2. There are no differences in values of output variables
for Test Case #14 between the output from the ES40 and ES45 compared with the ES47. Based
on the independent calculations and comparison of the output files, we conclude that BRAGFLO
6.0 satisfies the acceptance criteria specified for Test Case #14 in the RD/VVP (Nemer, 2007)
and 1s valid on the ES40, ES45 and ES47 rupning OpenVMS 8.2.
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6.14.4.1 Initial MgO Concentration

The initial MgO concentration is tested in the four waste blocks by a manual inspection of the
.OUT file and comparison with the values in the input file. Table 6.14.1 shows the initial
chemical concentrations for the waste areas specified in the input file for Test Case #14.

The following parameter values reported in the output file are compared with input file values
and are found to be in agreement to the number of digits reported.

Cro (Waste 1) = ].0E+02 kg MgO m™ {line 4}
Cheo (Waste 2) = 1.1E+02 kg MgO m™ {line 5}
Cho (Waste 3) =9.0E+01 kg MgO m? {line 6}
Chio (Waste 4) = 0.0E+00 kg MgO m” {line 7}

This verifies the new addition to Functional Requirement R.5 for BRAGFLO 6.0.
6.14.4.2 Material Change Reset Model

The material change reset model is tested by manual inspection of the .OUT file, comparison
with the values in the input file and by plotting results from the .CDB file using BLOTCDB.

The following parameter values reported in the output file are compared with input file values
and are found to be in agreement to the number of digits reported.

Intrustion Time 1 =9.46730E+10 s {line 9}

Material 1 =3 {line 10}
Reset Pressure 1 = 6.00000E+05 s {line 11}
Reset Saturation 1 = 5,00000E-01 s {line 12}
Chemistry Reset Flag 1 =F {line 13}
Intrustion Time 2 =9.46730E+10 s {line 14}
Material 2 =7 {line 15}
Reset Pressure 2 = Pressure is not reset {line 16}
Reset Saturation 2 = Brine Satn is not reset {line 17}
Chemistry Reset Flag 2 =F {line 18}
Intrustion Time 3 =2.52460E+11 s {line 19}

Material 3 =8 {line 20}
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Reset Pressure 3 = Pressure is not reset {line 21}
Reset Saturation 3 = Brine Satn is not reset {line 22}
Chemistry Reset Flag 3 =T {line 23}

The material change reset model is validated with elements 6, 7 and 18 as these contain materials
8, 7 and 3, respectively, since these are the matenials specified by the input file. The elements 6,
7 and 18 correspond to grid cells (2,1,1), (6,1,1) and (18,1,1), respectively.

In Test Case #14 the pressure for material 3 (element 18) is set to change to 6.0E+05 at 3,000
years (9.4673E+10 s), while the pressure for material 8 (element 6) should not be reset. The
pressure history for elements 6 and 18 is shown below in Figure 6.14.2. As seen tn Figure
6.14.2, there is a step change in pressure to 6.0E+03 for element 18 at 3,000 years, while no step
change 1s present for element 6.

In Test Case #14 the brine saturation for material 3 (element 18) is set to change to 5.0E-01 at
3,000 years (9.4673E+10 g), while the brine saturation for material 8 (element 6) should not be
reset. The brine saturation history for elements 6 and 18 is shown below in Figure 6.14.3. As
seen in Figure 6.14.3, there 1s a step change in the brine saturation to 5.0E-01 for element 18 at
3,000 years, while no step change is present for element 6.

In Test Case #14, the species concentrations for material 8 (element 6) is set to change to 0 at
8,000 years (2.5246E+11 s), while the species concentrations for material 7 (eclement 7) should
not be reset. The MgO concentration for element 6 and the Mg(OH), concentration for element 7
are shown below in Figure 6.14.4. As seen in Figure 6.14.4, there is a step change in the MgO
concentration to 0 for element 6 at 8,000 years, while no step change in the Mg(OH);
concentration is present for element 7.

This verifies the new addition to Functional Requirement R.7 for BRAGFLO 6.0.
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FIGURE 6.14.2 Pressure history for elements 6 and 18.
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FIGURE 6.14.3 Brine saturation history for element 6 and 18,
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FIGURE 6.14.4 MgO concentration history for element 6 with Mg(OH), concentration
history for element 7.

6.14.4.3 Relative Permeability and Capillary Pressure Model

Test Case #14 tests the two new relative permeability and capillary pressure models: an open
cavity model (KRP=11), and a modification of the KRP=4 model in which the saturation cutoff
is accounted for and the residual brine saturation is modified for the capillary pressure model
(KRP=12). Both of these models are explicit functions of saturation and are easily verified.

The open cavity model (KRP = 11) provides relative permeabilities and capillary pressures from
the following:

r

0 5, <S.
k,=:(5, -8 )TOL S, <S, <S8, +TOL (6.14.1)
1 S, +TOL<S,
0 -5, <5,
k,=1-5,-S,)/TOL S, <1-8,<8_+TOL (6.14.2)
1 S, +TOL<1-8,

P =0 (6.14.3)
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The residual brine saturation, S,,, = SBR, residual gas saturation, S, = SGR, and the tolerance,
TOL =TOL are input parameters.

The gas pressure is obtained from the brine pressure, Py, and the capillary pressure, P,:
P,=Py+P,. (6.14.4)
The open cavity model (KRP = 11) is tested at ¢ = 999 and 3.1557E+09 s in element 10 (grid

block (3,1,1)), where the brine saturations and brine pressures are given in the BRAGFLO output
file as follows:

5.(999 s) =909.04027E-04 {line 25}
P,(999 s) = 5.17104E+05 {line 26}
S$w(3.1557E+09 s) = 0.00000E+00 {line 27}
P,(3.1557E+09 s) =1.42576E+06 {line 28}

The following parameters are read from the input file and echoed to the output file:

Swr = residual brine saturation = 0.00E+00 {line 29}
Ser = residual gas saturation = (0.00E+00 {line 30}
TOL = tolerance = 1.0000E-02 {line 31}

Calculating the wetting phase (brine) relative permeability from Equation 6.14.1 gives

k(999 5) = 9,04027E-02 {cell E32)
k(3.1557E+09 s) = 0.00000E+00 {cell E33)

This independent calculation of the brine phase relative permeabilities agrees with the values
obtained from the file, BF3_QA0500_TEST6.CDB, {cell D32} (9.04027E-02) and the
BRAGFLO output file {cell D33} (0.00000E+00).

Calculating the gas phase relative permeability from Equation 6.14.2 gives
k5(999 5) = 1.00000E+00 {cell E34}

ke(3.1557E+09 5) = 1.00000E+00 {cell E35}

This independent calculation of the gas phase relative permeabilities agrees with the values
obtained from the file, BF3_QA0500 TEST6.CDB, {cell D34} (1.00000E+00) and the
BRAGFLO output file {cell D35}(1.00000E+00).
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Calculating the gas pressure from Equations 6.14.3 and 6.14.4 gives

P,(999 5) = 5.17104E+05 fcell E38}
P(3.1557E+09 s) = 1.42576E+06 {cell E39}

This independent calculation of the gas pressure agrees with the values obtained from the file,
BF3_QAO0500_TEST6.CDB, {cell D38} (5.17104E+05) and the BRAGFLO output file {cell
D39} (1.42576E+06).

The modification of the KRP = 4 model (KRP=12) gives relative permeabilities and capillary
pressures from

k, =S§@ia (6.14.5)

by =(-5, P-s257) (6.14.6)
P

Po=irs (6.14.7)

where the modified brine saturation is

5 = Su=Sw (6.14.8)
1-5,

the modified gas saturation is

SW B Swr

§ =—"w “w 6.14.9
eg 1 - Sgr - Swr ( )
and the modified effective brine saturation is
_ 5y (8 —Sea) (6.14.10)

" 1_(Sm_Semin) .

The parameters A, S, and S, are the input parameters XLAMDA, SOCMIN and
SOCEFFMIN,

The P, = threshold capillary pressure, which is correlated to permeability is calculated by:

P =ak", (6.14.11)

The parameters in this correlation are input as a = PCT_A and n=PCT_EXP.
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The KRP = 12 model is tested at ¢ = 3.1557E+09 s in element 6 (grid block (2,1,1)), where the
brine saturation, brine pressure and x-permeability are given in the BRAGFLO output file as
follows:

S, = 4.86647E-03 {line 40}
P, = 1.37260E+06 {line 41}
k =5.27757E-13 {line 42}

The following parameters are read from the input file and echoed to the output file:

A = pore distribution parameter = 2.89E+00 {line 43}
S.r =residual brine saturation =(.00E+00 {line 44}
Sgr  =residual gas saturation = 0.00E+00 {line 45}
S¢e = cutoff brine saturation = 1.50E-02 {line 46}
Semin = effective minimum brine saturation = 1.00E-03 {line 47}
a = threshold pressure constant = 2.60E-01 {line 48}
7 = threshold pressure exponent =-3.48E-01 {line 49}

Calculating the wetting phase (brine) relative permeability from Equations 6.14.5 and 6.14.8
gives

kr(3.1557E+09 s) =2.89133E-09 {cell E51}

This independent calculation of the brine phase relative permeability agrees with the values
obtained from the BRAGFLO output file {cell D51} (2.89134E-09).

Calculating the gas phase relative permeability from Equations 6.14.6 and 6.14.9 gives

kre(3.1557E+09 s) = 9.90170E-01 {cell E53}

This independent calculation of the gas phase relative permeability agrees with the values
obtained from the BRAGFLO output file {cell D53} (9.90170E-01).

Calculating the gas pressure from Equations 6.14.4, 6.14.7 and 6.14.11 gives

Py(3.1557E+09 s} = 1.42577TE+06 {cell E57}

This independent calculation of the gas pressure agrees with the values obtained from the
BRAGFLO output file {cell D57} (1.42576E+06).
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The agreement between these calculations and the BRAGFLO output verifies that the two
relative permeability models, KRP = 11 and KRP = 12, are being treated correctly in BRAGFLO,
and verifies Functional Requirements R.8.

6.14.4.4 Saturation Dependent Chemistry Rates

For Test Case #14, the iron corrosion rate, cellulosics (CH,0O) microbial degradation rate and

MgO hydration rate, g,c, ¢, and g, (mol s™'), are functions of the saturation and are proportional
Q

to the initial concentration of Fe, CH,O, and MgO in each cell, C},, Clypo and C:igo (kg m™),

respectively,
qrc' = (rciScw + rch Sncw (l;e V
qrm = rm:'Sr'w + rmh Sncw k:ngOV (6 14 12)

qrn = (rhiSc‘w F 758 o ltllgOV
where
e 18 the intrinsic inundated iron corrosion rate (mol kg'l s'l),
Fer is the intrinsic humid iron corrosion rate (mol kg™ s,
Fmi is the intrinsic inundated cellulosics microbial degradation rate (mol kg™ ™),
Fmr 18 the intrinsic humid cellulosics microbial degradation rate (mol kg'l s"),
ru  is the intrinsic inundated MgO hydration rate (mol kg’ s1),
run  is the intrinsic humid MgO hydration rate (mol kg™ s™),
Saw 18 the effective chemistry brine or wetting-phase saturation,
Sscw 18 the effective chemistry gas or non-wetting-phase saturation (S,e. = 1 - Sew),
V  is the volume of the grid cell {m").

In Test Case #14, the humid rates are set to zero, so equation 6.14.12 for the inundated condition
reduces to

qrri =7 S CgeV

cr oW

Gt = TS Coro ¥ (6.14.13)

e oW

9w = rm'ScwC;{goV

where
Grci 1S the iron corrosion rate under inundated conditions {mol Fe s'l),
Grmi 18 the cellnlosics microbial degradation rate under inundated conditions (mol CH,O s'l),
@rn is the MgO hydration rate under inundated conditions (mol MgQ s™").

The effective chemistry brine or wetting-phase saturation is calculated by taking the brine
saturation in the cell, subtracting the cutoff saturation value and adding the smoothed wicking
term
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where

Sco 15 the brine or wetting-phase saturation cutoff value,

W is the wicking saturation,
a is the smoothing exponent.
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(6.14.14)

The effective chemistry brine saturation is bounded to have a minimum value of 0.0 and a

maximum value of 1.0, regardless of cutoff value and wicking saturation, while the term S, -5,

has a minimum value of 0.0.

The saturation dependent chemistry rates are tested at 1 = 3.1557E+09 s for elements 6, 7, 8 and 9
(grid blocks (2,1,1), (6,1,1), (10,1,1) and (14,1,1)), where the brine saturations, grid volumes and
initial concentrations of Fe, CH,0, and MgO are given in the BRAGFLO output file as follows:

Sw(Waste 1 @ 3.1557E+09 s)
Sw(Waste 2 @ 3.1557E+09 s)
S(Waste 3 @ 3.1557E+09 s)
Sw(Waste 4 @ 3.1557E+09 s)
V(Waste 1)
V(Waste 2)
V(Waste 3)
V(Waste 4)

C). (Waste 1)
CY, (Waste 2)
Cy, (Waste 3)
Cy, (Waste 4)
Cizo (Waste 1)
Clino (Waste 2)
Cleno (Waste 3)
Corpo (Waste 4)

Chugo (Waste 1)

= 4.86647E-03
= 8.26608E-01
=9.78357E-01
=9.92682E-01

= 1.00000E+00 m’

= 1.00000E+00 m®

= 1.00000E+00 m®

= 1.00000E+00 m’

= 1.00000E+02 mol Fe m™

= 0.00000E-+00 mol Fe m™
= 0.00000E+00 mol Fe m™
= 1.10000E+02 mol Fe m™
= 5.00000E+01 mol CH,O m”
= 0,00000E-+00 mol CH,O m™
= 4.50000E+01 mol CH,O m™
= 5.50000E+01 mol CH,0 m™

= 1.00000E+02 mol MgO m™

{line 59}
{line 60}
{line 61}
{line 62}
{line 64}
{line 65}
{line 66}
{line 67}
{line 68}

{line 69}
{line 70}
{line 71}
{line 72}
{line 73}
{line 74}
{line 75}

{line 76}
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Chgo (Waste 2) = 1.10000E+02 mol MgO m™ {line 77}

Chgo (Waste 3) = 9.00000E+01 mol MgO m™ {line 78}

Chgo (Waste 4) = 0.00000E+00 mol MgO m"™ {line 79}

The following parameters are read from the input file and echoed to the output file:

Fei = intrinsic inundated iron corrosion rate = 3.00E-10 mol kg™ s {line 80}
Foni = intrinsic inundated microbial degradation rate
=2.00E-10 mol kg''s’ {line 81}

Fep /Fe; = ratio of humid to inundated iron corrosion rate

= 0.00E+00 {line 82}
Fmh /¥ = 1at1o of humid to inundated microbial degradation rate

= 0,00E+00 {line 83}
Foi = intrinsic inundated MgO hydration rate = 1.00E-09 mol kg'ls'1 {line 84}
i = intrinsic hurid MgQO hydration rate = 0.00E+00 mol kg'ls'1 {line 85}
Sco = cutoff brine saturation = 1.50E-02 {line 86}
W = wicking saturation = 1.00E+00 {line 87}
o = smoothing exponent = 1.00E+03 {line 88}

Calculating the effective chemistry brine saturations from Equations 6.14.14 and using these
values in Equation 6.14.13 gives

g-.{Waste 1 @ 3.1557E+09 s) = 0.0000E+00 mol Fe 5™ {cell E94}
¢re{ Waste 2 @ 3.1557E+09 s) = 0.0000E+00 mol Fe s™' {cell E95}
grei(Waste 3 @ 3.1557E+09 s) = 0.0000E+00 mol Fe s™' fcell E96}
grei{ Waste 4 @ 3.1557E+09 s) = 3.3000E-08 mol Fe s {cell E97}
grm{Waste 1 @ 3.1557E+09 s) = 0.0000E+00 mol CH,0 s {cell E99}
grmd Waste 2 @ 3.1557E+09 s) = 0.0000E+00 mol CH,0 s’ {cell E100}
gom{Waste 3 @ 3.1557E+09 s) = 9.0000E-09 mol CH,O s™ {cellE101}
grm{ Waste 4 @ 3.1557E+09 s) = 1.1000E-08 mol CH,O 5! {cell E102}
grmi(Waste | @ 3.1557E+09 s) = 0.0000E+00 mol MgO s™! fcell E104)}

g-+{(Waste 2 @ 3.1557E+09 s) = 1.1000E-07 mol MgO s {cell E105}
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gr(Waste 3 @ 3.1557E+09 s) = 9.0000E-08 mol MgO's™ {cell E106}

grmd Waste 4 @ 3.1557E+09 s) = 0.0000E+00 mol MgO s {cell E107}

This independent calculations of the saturation dependent chemistry rates agree within three to
four significant digits with the values obtained from the BRAGFLO output file {cells D94-D97,
D99-D102 and D104-D107} (0.00000E+00, 0.00000E+00, 0.00000E+00, 3.30000E-08,
0.00000E+00, 0.00000E+00, 9.00000E-09, 1.10000E-08, 0.00000E+00, 1.10000E-07,
9.00000E-08, 0.00000E+0Q0),

As seen in the output file and independent calculations, the saturation dependent chemistry rates
for element 6 are zero at 3.1557E+09 s, since the saturation in the cell is below the cutoff value
(4.86646E-03 < 1.50000E-02). Furthermore, the iron corrosion rates for elements 7 and 8, the
microbial degradation rate for element 7 and the MgO hydration rate for element 9 are all zero,
since these areas are given a zero initial concentration. The saturation of element 6 remains
below the cutoff value until 7.64216E+10 s. Using the saturation for element 6 (grid block
(2,1,1)) at a later time (¢ = 9.4673E+10 s) for clement 6 as follows

S.(Waste 1 @ 9.4673E+10 s) = 1.50339E-02 {line 63}

and calculating the effective chemistry brine saturation from Equations 6.14.14 and using the
value in Equation 6.14.13 gives

grei( Waste 1 @ 9.4673E+10 s) =7.9115E-12 mol Fe s™ {cell E98}
grmiWaste 1 @ 9.4673E+10s) = 2.6372E-12 mol CH,O s™! {cell E103}
grn{Waste 1 @ 9.4673E+10 s) =2.6372E-11 mol MgO s™ {cell E108}

This independent calculation of the saturation dependent chemistry rates agrees within three to
four significant digits with the values obtained from the BRAGFLO output file {cells D98, D103
and D108} (7.91196E-12, 2.63732E-12, 2.63732E-11).

The agreement between these calculations and the BRAGFLO output verifies that the saturation
dependent chemistry rates are being treated correctly in BRAGFLO, and verifies Functional
Requirements R.20, R.21, and R.22.

6.14.4.5 Cellulosics Microbial Degradation Dependent Chemistry Rates

The sulfidation and carbonation rates are proportional to the cellulosics microbial degradation
rate, g,m.

qrsu[f = Ssu[fqrm

q reark Smrb qrm

(6.14.15)
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where
grsr = the sulfidation rate (mol H,S s,
Grears = the carbonation rate (mol CO, s'l),

Sy = the stoichiometric coefficient for H,S in the cellulosics microbial degradation
reaction (mol H>S/mol CH;0),
Scars = the stoichiometric coefficient for CO; in the cellulosics microbial degradation

reaction (mol CO,/mol CH;0).

The sulfidation and carbonation is assumed to preferentially react with the Fe(OH), and
Mg(OH): before the Fe and MgQ, respectively. The sulfidation and carbonation reactions of Fe
and MgQ, are added for the case when the cellulosics microbial degradation rate is much faster
than the iron corrosion and MgO hydration reactions, respectively. The transition from Fe(OH),
and Mg(OH); to Fe and MgO reacting is smoothed by the following equations, based on the ratio
of current Fe(OH); and Mg(OH), concentrations, Creonz and Cagonz, Tespectively and the initial
concentrations.

Cre
qrsu!fﬁFeOHl = qrsuff|:1 - exp[- a é(?m ]:|
Fe

qrsui_‘f_Fe = qmr{f - qrsu{f_FeOHl

CMgOH2
Qrcars_gorrs = 9 rears |:1 - ex}{_ a co
Mg

qrcarb _ MO =Yrears ~ 9 rcart _MgOH2

(6.14.16)

where
Grsuif Fectiz = the iron hydroxide sulfidation rate (mol H;S s'l),
Grsuif Fe = the iron sulfidation rate (mol H,S s™),
Grears Mgon2 = the MgOH; carbonation rate (mol CO, sh,
Grears Mgo = the MgO carbonation rate (mol CO; s1)
Grsulf = calculated in Equation 6.14.15,
Grearb = calculated in Equation 6.14.15,

When the Fe and Fe(OH), concentrations are zero, the sulfidation rates are both zero, while when
the MgO and Mg(OH), concentrations are zero, the carbonation rates are both zero.

The cellulosics microbial degradation dependent chemistry rates are tested at ¢ = 3.1557E+09 s
for elements 7, 8 and 9 (grid blocks (6,1,1), (10,1,1) and (14,1,1)), where the microbial
degradation rates and Fe, Fe(OH),, Mg(Q and Mg(OH), concentrations are given in the
BRAGFLO output file as follows:
grmi{ Waste 2 @ 3.1557E+09 s) = 0.00000E+00 mol CH,O 5™ {cell D100}
Grmi{ Waste 3 @ 3.1557E+09 s) =0 00000E-09 mel CH,O s {cell D101}

grm{ Waste 4 @ 3.1557E+09 s) = 1.10000E-08 mol CH,O s™ {cell D102}
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C;, (Waste 2 @ 3.1557E+09 s) = 0.00000E+00 kg Fe m” {line 110}

C;, (Waste 3 @ 3.1557E+09 s) = 0,00000E+00 kg Fe m” {line 111}

C,. (Waste 4 @ 3.1557E+09 s) = 1.04170E+02 kg Fe m” {line 112}

Creowz (Waste 2 @ 3.1557E+09s) = 0.00000E+00 kg Fe(OH); m™ {line 113}
Creome (Waste 3 @ 3.1557E+09 s) = 0.00000E+00 kg Fe(OH), m™ {line 114}

Creome (Waste 4 @ 3.1557E+09 s) = 7.82065E+00 kg Fe(OH), m™ {line 115}

Cugo (Waste 2 @ 3.1557E+09s) = 9.60093E+01 kg MgO m™ {line 116}
Cueo (Waste 3@ 3.1557E+09s) = 7.85457E+01 kg MgO m” {line 117}
Cho (Waste 4 @ 3.1557E+09s) = 0.00000E+00 kg MgO m™ {line 118}

Chigonz (Waste 2 @ 3.1557E+09 s) = 2.02443E+01 kg Mg(OH), m™ {line 119}
Creom (Waste 3 @ 3.1557E+09s) = 1.49177E+01 kg Mg(OH), m” {line 120}

Cpeom (Waste 4 @ 3.1557E+09's) = 0.00000E+00 kg Mg(OH), m™  {line 121}

The following parameters are read from the input file and echoed to the output file:

sa(1) = H3S stoichiometric coefficient (1) = 5.00E-01 {line 122}
Ssuy(2) = HaS stoichiometric coefficient (2) = 5.00E-01 {line 123}
Scars(1) = COy stoichiometric coefficient (1) = 1.00E+00 {line 124}
Sears(2) = CO; stoichiometric coefficient (2) = 1.00E+00 {line 125}

Calculating the sulfidation and carbonation rates from Equations 6.14.15 and using these values
in Equation 6.14.16 gives

Grsuf Feor2(Waste 2 @ 3.1557E+09 s) = 0.0000E+00 mol H,S s™ {cell E132}
Grsuiy Feon2{ Waste 3 @ 3.1557E+09 s) = 0.0000E+00 mol H,S s™ {cell E133}
Grsuif reor2( Waste 4 @ 3.1557E+09 s) = 5.5000E-09 mol H,S s {cell E134}
Grsuif F{Waste 2 @ 3.1557E+09 s) = 0.0000E+00 mol H,S s {cell E135}
Grsuif r{Waste 3 (@ 3.1557E+09 s) = 0.0000E+00 mol H,S 5™ {cell E136}
Groutr F{ Waste 4 @ 3.1557E+09 s) = 0.0000E+00 mol H,S s™ {cell E137}

Grears_Mgorz(Waste 2 @ 3.1557E+09s) = 0.0000E+00 mol CO, s™ {cell E138}
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Grears_Mgor2(Waste 3 @ 3.1557E+09 s) = 9,0000E-09 mol CO; s! {cell E139}

Grears Megorn2(Waste 4 @ 3.1557E+09 s) = (J.0000E+00 mol CO; g {cell E140}

Grears Mgo(Waste 2 @ 3.1557E+09 s) =0.0000E+00 mol CO,s”  {cell E141}

Grears, mzo{ Waste 3 @ 3.1557E+09 s) =0.0000E+00 mol CO, s*  {cell E142}

Grears sgo(Waste 4 @ 3.1557E+09 s) =0.0000E+00 mol CO; s’ {cell E143}

This independent calculations of the cellulosics microbial degradation dependent chemistry rates
agree within three to four significant digits with the values obtained from the BRAGFLO output
file {cells D132-D143} (0.00000E+00, 0.00000E+00, 5.50000E-09, 0.00000E+00,
0.00000E+00, 7.18117E-39, 0.00000E+00, 9.00000E-09, 0.00000E+00, 0.00000E+00,
1.94227E-78, 0.00000E+00). The values of 7.18117E-39 and 1.94227E-78 are calculated as
0.00000E+00 which 1s well below the numerical precision of both the BRAGFLO and Excel,
therefore this difference is acceptable.

As seen in the output file and the independent calculations, the cellulosics microbial degradation
dependent chemistry rates for element 7 are zero, since the microbial degradation rate 1s zero.
Furthermore, the sulfidation rates for element 8 and the carbonation rates for element 9 are zero,
since there is no Fe or MgO present, respectively.

The agreement between these calculations and the BRAGFLO output verifies that the cellulosics
microbial degradation dependent chemistry rates are being treated correctly in BRAGFLO, and
verifies Functional Requirements R.20, R.21, and R.22.

6.14.4.6 Additional Chemistry Tests

Additional quantities related to the chemistry rates (Table 6.14.2) can be tested if desired, using
the stoichiometric factors listed in Table 6,14.3.

TABLE 6.14.2 Additional Chemistry Rates in Test Case #14.

Variable Name Description Units

H2RATE H, generation rate—simple model kg/(s-m3 )
BRINRATE Brine consumption rate—-simple model 1«:g/(s-m3 )
FERATE Fe consumption rate—simple model kg/(sm’)
CELLRATE Biodegrad consumption ratesimple model | kg/(s'm’)
FEOH2R Fe(OH), generation rate—simple model kg/(s'm’)
FESR FeS generation rate—simple model kg/(s'm°)
MGOR MgO generation rate—simple model kg/(sm’)
MGOH2R Mg(OH), generation rate—simple model kg/ (s-m3)
MGCO3R MgCO; generation rate—simple model kg/(sm°)
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TABLE 6.14.3 Test Case #14 Stoichiometric Coefficients.

Rxn # 1 2 3 3 3 3 7
Variable | CORRATI| BIORATI| FEOH2_SR|FE_SR|MGO_HR|MGOHZ CR|MGO _CR
H2RATE 1 0.5 0 0 0 0 0
BRINRATE| 2 0 2 0 1 1 0
FERATE 1 0 0 1 0 0 0
CELLRATE] 0 1 0 0 0 0 0
FEOH2R 1 0 1 0 0 0 0
FESR 0 0 1 1 0 0 0
MGOR 0 0 0 0 1 0 1
MGOH2R 0 0 0 0 1 1 0
MGCO3R 0 0 0 0 0 1 1

The additional chemistry rates in the first column of Table 6.14.3 can be calculated by
multiplying the rates listed in row 2 of Table 6.14.3 by the corresponding stoichiometric
coeflicients in the table. For example, the calculation the variable FESR would be one times
FEOH2_SR plus one times FE_SR. Because the consumption rates are reported in kg m> s, the
molecular weight of each species, which should be found in the output file, are also needed for

comparison. For this example the variable FESR, would be multiplied by the molecular weight
of FeS.

The brine consumption rate (BRINRATE) will be multiplied by the molecular weight of brine,
which is calculated from the salinity of the brine, m;, in weight percent salt and the molecular
weight of H,O, M, 0o which should be obtained from the output file, where it 1s echoed from

the input:

m =SALT =29.6 wt%.

To get the brine consumption rate, it is multiplied by the effective brine molecular weight,
M

w,brine *

MW, = - (6.14.17)

100

The addtional chemistry rates are tested at ¢ = 3.1557E+09 s for elements 7, 8 and 9 (grid blocks
(6,1,1), (10,1,1) and (14,1,1)), where the iron corrosion rates, microbial degradation rates, Fe and
Fe(OH);, sulfidation rates, MgO hydration rates and MgO and Mg(OH), carbonation rates are
given in the BRAGFLO output file as follows:

¢, Waste 2 @ 3.1557E+09 5) = 0.0000E+00 mol Fe s™' {cell D95}
g Waste 3 @ 3.1557E+09 s) = 0.0000E+00 mol Fe s™! {cell D96}
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gre{ Waste 4 @ 3.1557E+09 s) = 3.3000E-08 mol Fe s™ {cell D97}

grm{ Waste 2 @ 3.1557E+09 s) = 0.0000E+00 mol CH,O s {cell D100}
grm{ Waste 3 @ 3.1557E+09 s) =9.0000E-09 mol CH,0' s {cell D101}
grmf{ Waste 4 @ 3.1557E+09 s) = 1.1000E-08 mol CH,O's™  {cell D102}
Grsuif Fe(Waste 2 @ 3.1557E+09 s) = 0.0000E+00 mol H,S s™ {cell D135}
Grsulf Fe( Waste 3 @ 3.1557E+09 s) = 0.0000E+00 mol H,S s™* {cell D136}
Grsuiy F(Waste 4 @ 3.1557E+09 s) =7.8117E-39 mol H,S s™ {cell D137}
Grsur Feor2(Waste 2 @ 3.1557E+09s) = 0.0000E+00 mol H,S 5™ {cell D132}
Greuf Feor{Waste 3 @ 3.1557E+09s) = 0.0000E+00 mol H,S s {cell D133}
Grsuty Feor Waste 4 @ 3.1557E+09 s) = 5.5000E-09 mol H,S s™* {cell D134}
g Waste 2 @ 3.1557E+09 s) = 1.1000E-07 mol MgO s {cell D105}
grri{ Waste 3 @ 3.1557E+09 s) = 9.0000E-08 mol MgO 5! {cell D106}
grni{ Waste 4 @ 3.1557E+09 s) = 0.0000E+00 mol MgO s™ {cell D107}
Greart_mgo{ Waste 2 @ 3.1557E+09 s) = 0.0000E+00 mol CO s™ {cell D141}
Greart Mgo{ Waste 3 @ 3.1557E+09 s) = 1.94227E-78 mol CO; s™! {cell D142}
Greart_mgo{ Waste 4 @ 3.1557E+09 s) = 0.0000E+00 mol COy s {cell D143}
Grearb_mgorz(Waste 2 @ 3.1557E+09s) = 0.0000E-+00 mol CO; 5™ {cell D138}
Grears mgonz{ Waste 3 @ 3.1557E+09s) = 9.0000E-09 mol CO; 5™ {cell D139}
Grears_Mgor2{ Waste 4 @ 3.1557E+09 s) = 0.0000E+00 mol CO, s’ {cell D140}

The following parameters are read from the input file and echoed to the output file:

871 = H; reaction 1 coefficient = 1.00E+00 mol Hy/mol Fe {line 145}
812 =H;0 reaction 1coefficient = -2.00E+00 mol H,O /mol Fe {line 146}
§13 =Fereaction 1 coefficient = -1.00E+00 mol Fe/mol Fe {line 147}
81+ = CH;0 reaction 1 coefficient = 0.00E+00 mol CH>O/mol Fe {line 148}
S; s =Fe(OH); reaction 1 coefficient = 1.00E+00 mol Fe(OH);/mol Fe {line 149}
816 = FeS reaction 1 coefficient = ().00E+00 mol FeS/mol Fe {line 150}
817 =MgO reaction 1 coefficient = 0.00E+00 mol MgO/mol Fe fline 151}

875 = Mg(OH); reaction 1 coefficient = 0.00E+00 mol Mg(OH),/mol Fe {line 152}
810 =MgCO; reaction 1 coefficient = 0.00E+00 mol MgCOs/mol Fe {line 153}
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S; ; = Hj reaction 2 coefficient = 0.00E+00 mol H»/mol CH.O {line 154}

S>> = H,0 reaction 2 coefficient = (.00E+00 mol H,0 /mol CH,O {line 155}

S>3 =Fe reaction 2 coefficient = (0.00E+00 mol Fe/mol CHzO {line 156}

S>4 = CH,O reaction 2 coefficient = .1.00E+00 mol CH>O/mol CH-O {line 157}

325 = Fe(OH); reaction 2 coefficient = 0.00E+00 mol Fe(OH);/mol CH,O  {line 158}

S>s = FeS reaction 2 coefficient = (.00E+00 mol FeS/mol CH,O {line 159}

S 7 =MgO reaction 2 coefticient = (.00E+00 mol MgO/mol CH,O {line 160}

528 = Mg(OH); reaction 2 coefficient = 0.00E+00 mol Mg(OH),/mol CH,O {line 161}
§29 =MgCOQ; reaction 2 coefficient = 0.00E+00 mol MgCQO,;/mol CH20  {line 162}

83, = H; reaction 3 coefficient = (.00E+00 mol Hy/mol Fe(OH), {line 163}
83, = H;0 reaction 3 coefficient = 2.00E+00 mol H,0O /mol Fe(OH),  {line 164}
S33 = Fe reaction 3 coefficient = (,OOE+00 mol Fe/mo! Fe(OH); {line 165}

S3 4 = CH,0 reaction 3 coefficient = 0.00E+00 mol CH,O/mol Fe{(OH), {line 166}
S35 = Fe(OH); reaction 3 coefficient= -1.00E+00 mol Fe(OH),/mol Fe(OH); {line 167}
S3s = FeS reaction 3 coefficient = 1.00E+00 mol FeS/mol Fe(OH), {line 168}
S3 7 =MgO reaction 3 coefficient = 0.00E+00 mol MgO/mol Fe{OH);  {line 169}
S35 =Mg(OH); reaction 3 coefficient= 0.00E+00 mol Mg(OH),/mol Fe{OH), {line 170}
839 =MgCO; reaction 3 coefficient = 0.00E+00 mol MgCQOs/mol Fe{OH); {line 171}

S¢1 =H; reaction 4 coefficient = (0.00E+00 mol Hy/mol Fe {line 172}
842 = Hy0 reaction 4 coefficient = (.00E+00 mol H,O /mol Fe {line 173}
S¢3 = Fereaction 4 coefficient = -1.00E+00 mol Fe/mol Fe {line 174}
S44 = CH,0 reaction 4 coefficient = 0.00E+00 mol CH,O/mol Fe {line 175}
S4s5 = Fe(OH); reaction 4 coefficient = 0.00E+00 mol Fe(OH),/mol Fe {line 176}
Ss+s = FeS reaction 4 coefficient = 1.00E+00 mol FeS/mol Fe {line 177}
Ss7 = MgO reaction 4 coefTicient = 0.00E+00 mol MgO/mol Fe {line 178}
S45 = Mg(OH), reaction 4 coefficient = 0.00E+00 mol Mg(OH);/mol Fe {line 179}
849 =MgCO; reaction 4 coefficient = 0.00E+00 mol MgCQOs/mol Fe {line 180}
Ss5; = Hj reaction 5 coefficient = (0.00E+00 mol Hz/mol MgO {line 181}
852 = H,0 reaction 5 coefficient = -1.00E+00 mol H,O /mol MgO {line 182}

853 = Fe reaction 5 coefficient = (0.00E+00 mol Fe/mol MgO {line 183}



BRAGFLO Version 6.0 ERMS #545018
Validation Document, Version 6.00 April 2007
Page 152 0f 1712

S5+ = CH;0 reaction 5 coefficient = (0.00E+00 mol CH,O/mol MgO {line 184}
Ss55 = Fe(OH), reaction 5 coefficient = 0.00E+00 mol Fe(OH)/mol MgO  {line 185}
Ss5.6 = FeS reaction S coefficient = (0.00E+00 mol FeS/mol MgO {line 186}
Ss5.7 = MgO reaction 5 coefficient = -1.00E+00 mol MgO/mol MgO {line 187}
855 = Mg(OH); reaction S coefficient = 1.00E+00 mol Mg(OH)a/mol MgO  {line 188}
859 =MgCOs reaction 5 coefficient = 0.00E+00 mol MgCOs/mol MgO  {line 189}

Ss.1 = Hj reaction 6 coefficient = (,00E+00 mol H>/mol Mg(OH), {line 190}
Ss> =H,0 reaction 6 coefficient = 1.00E+00 mol H>O /mol Mg(OH), {line 191}
853 = Fe reaction 6 coefficient = 0.00E+00 mol Fe/mol Mg{OH), {line 192}
854 = CH>O reaction 6 coefficient = 0.00E+00 mol CH,O/mol Mg(OH), {line 193}
S6.s = Fe(OH); reaction 6 coefficient= 0.00E+00 mol Fe(OH)»/mol Mg(OH), {line 194}
Ss.6 = FeS reaction 6 coefficient = 0.00E+00 mol FeS/mol Mg(OH),  {line 195}
Ss7 =MgO reaction 6 coefficient = 0.00E+00 mol MgO/mol Mg(OH); {linc 196}

S5 5= Mg(OH); reaction 6 coefficient= -1.00E+00 mol Mg(OH)/mol Mg(OH) {line 197}
Ss9 =MgCOs reaction 6 coefficient= 1.00E+00 mol MgCOs/mol Mg(OH), {line 198}

871 =H; reaction 7 coefficient = 0.00E+00 mol Hy/mol MgO {line 199}
S72 =H,0 reaction 7 coefficient = 0.00E+00 mol H,0 /mol MgO {line 200}
873 = Fe reaction 7 coefficient = (1.00E+00 mol Fe/mol MgO {line 201}
874 = CH»O reaction 7 coefficient = (1.00E+00 mol CH;O/mol MgO {line 202}
S75 = Fe(OH); reaction 7 coefficient = (0.00E+00 mol Fe(OH);/mol MgO  {line 203}
575 = FeS reaction 7 coefficient = 0.00E+00 mol FeS/mol MgO {line 204}
877 = MgO reaction 7 coefficient = -1.00E+00 mol MgO/mol MgO {line 205}

878 =Mg(OH); reaction 7 coefficient = 0.00E+00 mol Mg(OH);/mol MgQO {line 206}
879 =MgCO; reaction 7 coefficient = 1.00E+00 mol MgCQO;/mol MgQ {line 207}

MWy = H, molecular weight = 2.0159E-03 kg/mol {line 208}
MWy = H20 molecular weight = 1.8015E-02 kg/mol {line 209}
MWk, = Fe molecular weight = 5.5847E-02 kg/mol {line 210}
MWerzo = CH20 molecular weight = 2.7023E-02 kg/mol {line 211}
MWreon: = Fe(OH); molecular weight = 8.9862E-02 kg/mol {line 212}

MWr.s = FeS molecular weight = 8.7900E-02 kg/mol {line 213}
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MWyeo  =MgO molecular weight = 4.0304E-02 kg/mol
MWyeon: = Mg(OH); molecular weight = 5.8320E-02 kg/mol
MWycos =MgCOs; molecular weight = 8.4314E-02 kg/mol
m; = Brine salinity = 3.2400E+01 %
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{line 214}
{line 215}
{line 216}
{line 217}

Calculating the additional chemistry rates from the iron corrosion rates, microbial degradation
rates, Fe and Fe(OH); sulfidation rates, MgO hydration rates and MgO and Mg(OH); carbonation

rates and using the stoichiometric coefficients gives

H2RATE(Waste 2 @ 3.1557E+09 s) = 0.0000E+00 kg H> s™*
H2RATE(Waste 3 @ 3.1557E+09 5) =9.0716E-12 kg H, 5™
H2RATE(Waste 4 @ 3.1557E+09 s) =7.7612E-11 kg Hy s~

BRINRATE(Waste 2 @ 3.1557E+09s) =-2.9314E-09 kg Brine s
BRINRATE(Wastie 3 @ 3.1557E+09s) =-2.1586E-09 kg Brine 5!
BRINRATE(Waste 4 @ 3.1557E+09s) = -1.4657E-09 kg Brine s~

FERATE(Waste 2 @ 3.1557E+09 s) = 0.0000E+00 kg Fe s™
FERATE(Waste 3 @ 3.1557F+09 s) = 0.0000E+00 kg Fe s™
FERATE(Waste 4 @ 3.1557E+09 s) = -1.8430E-09 kg Fe s

CELLRATE(Waste 2 @ 3.1557E+095) = 0.0000E+00 kg CH,O s™!
CELLRATE(Waste 3 @ 3.1557E+09s) =-2.4321E-10 kg CH;Os™
CELLRATE(Waste 4 @ 3.1557E+09s) =-2.9725E-10kg CH,O s

FEOH2R(Waste 2 @ 3.1557E+09 s) = 0.0000E+00 kg Fe(OH); s™
FEOH2R(Waste 3 @ 3.1557E+09 s) = 0.0000E+00 kg Fe(OH), s/
FEOH2R(Waste 4 @ 3.1557E+09 s) = 2.4712E-09 kg Fe(OH), s™
FESR(Waste 2 @ 3.1557E+09 s) = 0.0000E+00 kg FeS s~
FESR(Waste 3 @ 3.1557E+09 s) = 0.0000E+00 kg FeS s
FESR(Waste 4 @ 3.1557E+09 s) =4.8345E-10 kg FeS s™'
MGOR(Waste 2 @ 3.1557E+09 s) = -4.4335B-09 kg MgO s™!
MGOR(Waste 3 @ 3.1557E+09 s) = -3.6274E-09 kg MgO's™
MGOR(Waste 4 @ 3.1557E+09 s) = 0.0000E+00 kg MgO s™
MGOH2R(Waste 2 @ 3.1557E+09s) = 6.4152E-09 kg Mg(OH), s

{cell E219}
{cell E220}
{cell E221}
{cell E222}
{cell E223}
{cell E224}
{cell E225}
{cell E226}
{cell E227}
{cell E228}
{cell E229}
{cell E230}
{cell E231}
{cell E232}
{cell E233}
{cell E234}
{cell E235}
{cell E236}
fcell E237}
{cell E238}
{cell E239}
{cell E240}

MGOH2R(Waste 3 @ 3.1557E+09 s) = 4.7239E-09 kg Mg(OH); s {cell E241}
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MGOH2R(Waste 4 @ 3.1557E+09s) = 0.0000E+00 kg Mg(OH), s {cell E242}
MGCO3R(Waste 2 @ 3.1557E+09s) = 0.0000E+00 kg MgCOs s {cell E243}
MGCO3R(Waste 3 @ 3.1557E+09s)  =7.5883E-10 kg MgCO; s {cell E244}
MGCO3R(Waste 4 @ 3.1557E+09s) = 0.0000E+00 kg MgCOs s*  {cell E245}

This independent calculations of the cellulosics microbial degradation dependent chemistry rates
agree within three to four significant digits with the values obtained from the BRAGFLO output
file {cells D219-D245} (0.00000E+00, 9.07155E-12, 7.76122E-11, -2.93143E-09,
-2.15860E-09, -1.46572E-09, 0.00000E+00, 0.00000E+00, -1.84295E-09, 0.00000E+00,
-2.43207E-10, -2.97253E-10, 0.00000E+00, 0.00000E+00, 2.47120E-09, 0.00000E+00,
0.00000E+00, 4.83450E-10, -4.43348E-09, -3.62740E-09, 0.00000E+00, 6.41516E-09,
4.72389E-09, 0.00000E+00, 0,00000E+00, 7.58828E-10, 0.00000E+00).

The agreement between these calculations and the BRAGFLO output verifies that the additional

chemistry rates are being treated comrectly in BRAGFLO, and verifies Functional Requirements
R.20,R.21, and R.22.

6.14.4.7 Solids Production

As the chemical reactions occur, different chemical species with varying densities are produced,
changing the volume of the solids. The total change in the volume of solids, A¥, (m’ solid/m’

grid), can be calculated by:

AV, =) AV, (6.14.18)

where the volume change for species i, AV, (m’ species i/m’ grid), is:

¥
av, =56 (6.14.19)

st
p[

where

C, = the concentration of species i (kg specics i/m® grid),
C! = the initial concentration of species i (kg species i/m” grid),

p; = the density of species i (kg species i/ m® species i).

The solid production model is tested at # = 3.1557E+09 s for elements 7, 8 and 9 (grid blocks
(6,1,1), (10,1,1) and (14,1,1)), where the CH;O, Fe, Fe(OH),, FeS, MgO, Mg(OH), , MgCO3 and
salt, current and initial concentrations are given in the BRAGFLO output file as follows:
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Como (Waste 2 @ 3.1557E+09s) = 0.00000E+00 kg CH,0 m” {line 247}

Cmo (Waste 3 @ 3.1557E+09s) = 4.42325E+01 kg CH,0 m” {line 248}

Cemo (Waste 4 @ 3.1557E+09s) = 5.40620E+01 kg CH,0 m™ {line 249}

C;. (Waste 2@ 3.1557E+09s) = 0.00000E+00 kg Fe m™ {line 250}

Cr. (Waslte 3 @ 3.1557E+09 s) = 0.00000E+00 kg Fe m™ {line 251}

Cy. (Waste 4 @ 3.1557E+09s)  =1.04170E+02 kg Fem™ {line 252}

Creom (Waste 2 @ 3.1557E+09s) = 0.00000E+00 kg Fe(OH); m™ {line 253}
Creony (Waste 3 @ 3.1557E+09s) = 0.00000E+00 kg Fe(OH); m” {line 254}

Creom (Waste 4 @ 3.1557E+09s) = 7.82065E+00 kg Fe(OH); m*>  {linc 255}

Cpes (Waste 2 @ 3.1557E+09s) = 0.00000E+00 kg FeS m™ {line 256}
Crs (Waste 3 @ 3.1557E+09 s) = 0.00000E+00 kg FeS m™ {line 257}
Cps (Waste 4 @ 3.1557E+09s) = 1.52562E+00 kg FeS m™ {line 258}
Cuo Waste 2 @ 3.1557E+09s) = 9.60093E+01 kg MgO m™ {line 259}
Cyo (Waste 3 @ 3.1557B+09s) = 7.85457E+01 kg MgO m™ {line 260}
Cyeo (Waste 4 @ 3.1557E+09s) = 0.00000E+00 kg MgO m™ {line 261}
Cogor: (Waste 2 @ 3.1557E+09s)  =2.02443E+01 kg Mg(OH); m~  {line 262}
Cugom (Waste 3 @ 3.1557E+095) = 1.49177E+01 kg Mg(OH), m> {hne 263}
Cugom (Waste 4 @ 3.1557E+095) = 0.00000E+00 kg Mg(OH)2 m™ {line 264}
Cgcos (Waste 2 @ 3.1557E+09 s) = 0.00000E+00 kg MgCO; m™ {line 265}
Cgcos (Waste 3 @ 3.1557E+09s) = 2.39463E+00 kg MgCO; m™ fline 266}
Cugcos (Waste 4 @ 3.1557E+09 s) = 0.00000E+00 kg MgCO; m” {line 267}
Cyu(Waste 2 @ 3.1557E+09s)  =2.99724E+00 kg Salt m™ {line 268}
Cyy (Waste 3 @ 3.1557E+09s) = 2.20862E+00 kg Salt m™ {line 269}
Cqy (Waste 4 @ 3.1557E+09s) = 1.50290E+00 kg Salt m™ {line 270}

Clipo (Waste 2) = 0.00000E+00 kg CH,O m” {line 271}
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Clo (Waste 3) = 4.50000E+01 kg CH,0 m™ fline 272}
Clo (Waste 4) = 5.50000E+01 kg CH,O m™ {line 273}
C. (Waste 2) = 0.00000E+00 kg Fe m™ {line 274}
C), (Waste 3) = 0.00000E+00 kg Fe m™ {line 275}
CY. (Waste 4) = 1.10000E+02 kg Fe m™ {line 276}
C? e (Waste 2) = 0.00000E+00 kg Fe(OH); m™ {line 277}
CY o (Waste 3) = 0.00000E+00 kg Fe(OH), m™ {line 278}
CY o (Waste 4) = 0.00000E+00 kg Fe(OH), m™ {line 279}
Cls (Waste 2) = 0.00000E+00 kg FeS m™ {line 280}
CY (Waste 3) = 0.00000E+00 kg FeS m™ {line 281}
CY . (Waste 4) = 0.00000E+00 kg FeS m™ {line 282)
Chgo (Waste 2) = 1.10000E+02 kg MgO m™ {line 283}
Cheo (Waste 3) =9.00000E+01 kg MgO m™ {line 284}
Cﬁdgo (Waste 4) = 0.00000E+00 kg MgO m” {line 285}
Chom (Waste 2) = 0.00000E+00 kg Mg(OH), m”  {line 286}
Cireore (Waste 3) = 0.00000E+00 kg Mg(OH), m~  {line 287}
Cheon: (Waste 4) = 0.00000E+00 kg Mg(OH); m™>  {line 288}
Chpecos (Waste 2) = 0.00000E+00 kg MgCO; m™ {line 289}
Chugcos (Waste 3) = 0.00000E+00 kg MgCOs m™ {line 290}
Chgeos (Waste 4) = 0.00000E+00 kg MgCO; m™ {line 291}
Cy,, (Waste 2) = 0.00000E+00 kg Salt m™ {line 292}
Cy,, (Waste 3) = 0.00000E+00 kg Salt m™ {line 293}
C2, (Waste 4) = 0.00000E+00 kg Salt m™ fline 294}

The following parameters are read from the input file and echoed to the output file:
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P crzo = CHO density = 1.1000E+03 {line 295}
Pr. = Fe density =7.8700E+03 {line 296}
P reorrz = Fe(OH); density = 3.4000E+03 {line 297}
P res = FeS density = 4.7000E+03 {line 298}
£ se0 =MgO density = 3,6000E+03 {line 299}
Pugor: = Mg(OH); density = 2.3700E+03 {line 300}
P stgc03 =MgCO; density = 3.0500E+03 {line 301}
P san = Salt density =2.1700E+03 {line 302}

Calculating the solids produced for each species from Equations 6.14.19 and using these values
in Equation 6.14.18 gives

AV, (Waste 2 @ 3.1557E+09 s) = 6.03681E-03 m” solid/m® grid ~ {cell E327}
AV, (Waste 3 @ 3.1557E+09 5) =4.21783E-03 m’ solid/m’ grid ~ {cell E328}
AV, (Waste 4 @ 3.1557E+09 s) = 1.72386E-03 m® solid/m’ grid ~ {cell E329}

This independent calculations of the solids production model agree within three to four
significant digits with the values obtained from the BRAGFLO output file {cells D327-D329}
(6.03680E-03, 4.21786E-03, 1.72386E-03).

The agreement between these calculations and the BRAGFLO output verifies that the solids

production model is being treated correctly in BRAGFLO, and verifies Functional Requirements
R.23.

6.14.4.8 Smooth Permeability
For Test Case #14, the permeability of materials are smoothly varied in time. This is done on a

logarithm basis, since these changes occur over several orders of magnitude. The smoothed
permeability, & is calculated by:

sronth 2
ln(ksmoorh ) = ln(kinir )+ f(tu 11n(kﬁnal )— ]n(kim't )J (6 1420)

f(t,,): (cl +e,t, + c3t,,2 + c4tn3 + cstn4 + cstns +c7t"6 + cst:) (6.14.21)
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where

r

O t < tinir
t—t. .
—_ 1
tn =y tim': <t<tﬁmr
fﬁm.' Ly
| F2 4
L

fo. =t

final tcﬁange

init

k,, = the initial permeability of the material (m?),

k sy = the final permeability of the material (m?),

¢;  =the eight coefficients in the smoothing function f(t,),
t,  =thenormalized time factor,

t.. = the time for the permeability change to begin (s),

t e = the time for the permeability change to end (s),

t = the time range for the permeability change (s).

charge
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(6.14.22)

(6.14.23)

The smooth permeability model is tested at £ = 3.9447E+10 s and 2.6035E+11 for element 18
{grid blocks (18,1,1). The smooth permeability model uses the time value from the previous
timestep for the calculations which are given in the BRAGFLO output file as follows:

t @ 3.9447E+10 s
t@ 2.6035E+11 s

=3.9333E+10s
=2.6024E+11 s

{line 332}
{line 333}

The following parameters are vead from the input file and echoed to the output file:

k. (1) = initial permeability 1 = 1.0000E-11

k(1) = final permeability 1 = 1.0000E-15

¢ inar (1) = permeability change end time 1 =6.3114E+10
! change (1) = permeability change time 1 =3.1557E+10
(1) = smoothing coefficient 1 = (.0000E+00
c, (1) = smoothing coefficient 2 = (0.0000E+00
o (1) = smoothing coefficient 3 = 1.1000E+01

{line 334}
{line 335}
{line 336}
{line 337}
{line 338}
{line 339}
{line 340}
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c,(1) = smoothing coefficient 4 = -5.0000E+01 {line 341}
e (1) = smoothing coefficient 5 = 1.2000E+02 fline 342}
cs (1) = smoothing coefficient 6 =.1.6000E+02 {line 343}
e, (1) = smoothing coefficient 7 = 1.1200E+02 {line 344}
c (1) = smoothing coefficient 8 = .3.2000E+01 {line 345}
k. . (2) = initial permeability 2 = 1.0000E-15 {line 346}
kg (2) = final permeability 2 = 1.0000E-11 {line 347}
£ nat (2) = permeability change end time 2 = 2.8402E+11 {line 348}
! honge (2) = permeability change time 2 =3.1557E+10 {line 349}
¢ (2) = smoothing coefficient 1 = 0.0000E+00 {line 350}
c,(2) = smoothing coefficient 2 = 1.0000E+00 {line 351}

Calculating the smoothed permeabilities from Equations 6.14.20-23 gives

Komoorn @ 3.944TE+10 s = 1.0947E-12 m’ {cell E360}

B oot @ 2.6035E+11 s =9.6664E-15 m’ {cell E361}

These independent calculations of the smooth permeabilties agree within three to four significant
digits with the values obtained from the BRAGFLO output file {cells D360 & D361} (1.09466E-
12, 9.66640e-15).

The agreement between these calculations and the BRAGFLO output verifies that the smooth
permeability model is being treated correctly in BRAGFLO, and verifies Functional
Requirements R.24.

6.14.4.9 ES40 and ES45

The ASCII output files, BF2Z QB0600_ES40 TEST14.0UT and
BF2_QB0600_ES45_TEST14.0UT, from Test Case #14 of BRAGFLO 6.0 run on the ES40 and
ES45, respectively, are compared to the ontput file, BF2_QB0600_ES47 TEST14.0UT, using
the VMS DIFFERENCE command, with the results stored in
BF2_(QB0600_ES40 _TEST!4 OUT.DIF and BF2 (B0600 ES45 TEST14 OUT.DIF
(Appendix A.14.4), respectively. Examinations of these files show that there are no differences
other than run dates and times, file and directory names, platform names, and execution statistics.
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7.0 CONCLUSION

The testing for BRAGFLO as prescribed by the RD/VVP has been completed and all acceptance
criteria have been satisfied. The test set documented in Section 6 provides complete validation
of all requirements and additional functionalities, as specified by the RD/VVP.

Visual inspection of the ASCII output and independent calculations show that BRAGFLO 6.0 is
valid on the ES47 running OpenVMS 8.2. There are no differences in values of output vanables
between the output from the ES40 and ES45 compared with the ES47. Based on the independent
calculations and comparison of the output files, we conclude that BRAGFLO 6.0 satisfies the
acceptance criteria specified in the RD/VVP (Nemer, 2007) and is valid on the ES40, ES45 and
ES47 running OpenVMS 8.2.
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A. APPENDICES
A.1 Test Case 1 Files
A.1.1 Test Case 1: Excerpt from .LOG Files

BF2_QB0600_ES40_TEST1_RUN.LOG

COMMAND_STATUS = "$X105CEZ99"
DEFINE bf2_uif$input working dir:BF2_QB0600_TESTL1.INP
DEFINE bf2_uif$inputces working dir:BF2_CLOSURE.DAT
DEFINE bf2_dbg$output working_dir:BF2_QB0600_ES40_Testl.QUT
DEFINE bf2_dbg$summary working dir:BF2_QB060C_ES40_Testl.SUM
DEFINE bf2_hin$output working dir:BF2_QB0600_ES40_Testl.BIN
DEFINE bf2_inSrestart working_dir:BF2_QB0600_ES40_Testl.RIN
DEFINE bf2 out$restart working dir:BF2_QB0600_ES40_Testl.ROT
set noverify

U T U U 4 U A A

image name: "BRAGFLO_QBO600"

image file identification: "P QBO6&CC 6.0"
image file build identification: "

link date/time: 12-FEB-2007 14:57:24.36
linker identification: "a13-03"

s show symbol bragflo_exe
BRAGFLO_EXE == "$WP$PRODRQOT: [BF.EXE]BRAGFLO_QBOG00.EXE"

BF2_QB0600_ES45_TESTI_RUN.LOG

COMMAND_STATUS = "%X109C8299" ’
DEFINE bf2_ uif$input working_dir:BF2_QB0600_TEST1.INP
DEFINE bf2_uif$inputcs working dir:BF2_CLOSURE.DAT
DEFINE bf2_dbg$output working_dir:BF2_QBQ600_ES45_Testl.OUT
DEFINE bf2_dbg$summary working dir:BF2_QB0600_ES45_ Testl.SUM
DEFINE bf2 _bin$output working_dir:BF2_QB0600_ES45_Testl.BIN
DEFINE bf2_inSrestart working_dir:BF2_QB0600_ES45_Testl.RIN
DEFINE bf2_ out$restart working dir:BF2_QB0600_ES45_Testl.ROT
get noverify

L 4 A U U A U A

image name: "BRAGFLO_(QB0O600*"

image file identification: "P QB0600 6.0"
image file build identification: "*

link date/time: 12-FEB-2007 14:57:24.36
linker identification: "A13-03"

S show symbol bragflo_exe
BRAGFLO_EXE == “$WP$PRODROOT:[BF.EXE]BRRGFLO_QBOGOO.EXE"

BF2_QB0600_ES47 TEST1_RUN.LOG

COMMAND_STATUS = "%X103C8299"
DEFINE bf2 uif$input working_dir:BF2_QB0600_TESTL1.INP
DEFINE bf2 uifecld$input working dir:BF2_TEST1_Qa0500.INP
DEFINE bf2_uif$inputcs working_dir:BF2_CLOSURE.DAT
DEFINE bif2_dbgsSoutput working dir:BF2_0QB0600_ES47_Testl.OUT
DEFINE bf2_dbg$summary working dir:BF2_QB0600_ES47_Testl.SUM

Lt U 4 Uy Uy
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DEFINE bf2_binSoutput working dir:BF2_QB0600_ES47_Testl.BIN
DEFINE bf2 injrestart working dir:BFZ_QB0600_ES47 Testl.RIN
DEFINE bf2_ outSrestart working dir:BF2_QBQ600_ES47_Testl.ROT
set noverify

VU U A

image name: "BRAGFLC_QBO&0QO™

image file identification: *"P QB0O60O0 6.0"
image file build identification: ""

link date/time: 12-FEB-2007 14:57:24.36
linker identification: "Al3-03"

5 show symbol bragfle_exe
BRAGFLO EXE == "$WP$PRODROOT: (BF.EXE]BRAGFLO_QB0O600.EXE"

A.1.2 Test Case 1: Input File, BF2_QB0600_TEST1.INP

*EQREX = PREBRAG QA RECORDS
PREBRAG = PROGRAM NAME

6.00 = PROGRAM VERSION
05/09/99 = PROGRAM RFVISTON DATE
09/05/9% = PROGRAM RUN DATE
12:12:12 = PROGRAM RUN TIME

BF2_TEST1.INP: PRESSURE BUILDUP TEST WITH RADIAL GRID
SPECTFY FILES: ASCII OUT, BIN OUT, ASCII SUM, BIN RES ¢, BIN RES IN
T T T F F
MODEL TYPE AND NUMBER OF GRID BLOCKS IN X, Y, AND Z
1 50 1 1

TSTART, TMAX, MAXSTEPS
0.0 1.E4 100
DT_INIT, DT _MIN, DT_Max, DT_INCR, IAUTCDT, TSWITCH
1.0E1 0.9999%EL 1.E4 1.3 1 1.0000E-02
NUMBER. OF TIME TO FIX TIME STEP: NDTFIX
1
5000.0 10.0
IPRTYPEASC IPRTYPEBIN IPRTYPERST UNITSI UNITSO
0 0 0 '8I 'SI!
ASCII PRINTOUT CONTROLLED BY USER SPECIFIED TIMES
1
BINARY PRINTQUT CONTROLLED BY STEP INTERVAL, IPRNTBIN
260
RESTART PRINTCUT CONTRCLLED BY USER SPECIFIED TIMES
200
ASCIT PRINT FLAGS
11000 61100 coo0Q0o0 01100 00000
00000 0Go0oo0o 00000 00000 coQ00
0000¢C ooooo aooooQo agoon00D 00go0o0
006000 00000 Do0O0O0 00000 gcocoo
0Cco000 00
BINARY PRINT FLAGS
10000 00000 0co0o0Q 01100 o000
o000 ocoogoCo gcoo0c0o0 00QO00O0 o0o0oo00
coogo0o0 000O0DO0 00000 00000 oaoo0aQ0
0000 Co0o000 0cooo0aQ 000040 00000
googoo a0
NUMBER CF HISTORY VARIABLES;
0
MONITOR PARAMETER VALUES AT 1 GRIDBLOCHK
T
NUMBER OF MONITOR BLOCKS
1
MONITOR BLOCK (I,J,K}
111

GRID DATA FLAGS: IDXFLAG, IDYFLAG, IDZFLAG, IDEPTHFLAG
1 0 1 ]
GRID DATA CARDS: GRID BLOCK DX'S

0.1000000E-01 0.1300000E-01 ©0.1620000E-01 0,2197000E-01 0.285€100E-01
0.3712929E-01 (©.4826808E-01 0.6274850E-01 0.8157305E-01 0.106045Q0E+00
0.1378584E+00 ©.1792150E+00 0.2329807E+00 0.3028743%E+00 0.3937374E+C0
0.511858€E+00 0.6654161E+00 (.8650409E+00 0.1124553E+01 0.1461919E+01
0.1900495E+01 0.2470643E+01 0.3211836E+01 0.4175385E+01 0.5428001E+01
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0.7056402E+01 0,9173322E+01 0.1192532E+02 ©.1550291E+02 O
0.26159992E+02 0,3405989E+02 (0.4427788E+02 0.5756122E+02 O
0.9727845E+02 0.1264620E+03 0.1644006E+03 0.2137207E+03 0
0.3611880E+03 (0.4595444E+03 0.6104077E+03 0.7935300E+03 0
0.1241066E+04 0.1743385E+04 0.2266401E+04 0.,2946321E+04 O
GRID DATA CARDS: GRID BLOCK DY'S

1.0
GRID DATA CARDS: GRID BLOCK DZ'S

0.314159%3E-01 0.1036726E+00 0.1376082ZE+00 0.3137199E+00 0
0.68483%8E+00 0.9531236E+00 0.1301892E+01 0.1755292E+01 O
0.3110957E+01 0.4107075E+01 0.5402029E+01 0.7085469E+01 0O
0.1211896E+02 0.1581747E+02 0.2062555E+02 0.2687604E+02 0O
0.4556502E+02 0.5929735E+02 0.7714838E+02 0.1003570E+03 0
0.1697479E+03 (.2207350E+03 (0.2870184E+03 (.3731867E+03 0
0.6308300E+03 0.8201418E+03 0.1066247E+04 (0.1386184F+04 O
0.2342795E+04 0.3045697E+04 (©.3959469E+04 0.5147372E+04 O
0.8695202E+04 0,1130903E+05 0.1470179E+05 0.1911240E+05 O
0.323000%E+05 0.4193018E+05 0.5458730E+05 0.70956354E+05 0
DEPTH

10.

WELL DATA

2

0.0 1

1 1 1 1

INJQ

0.0 -12.33 1.0 1.ES

5000. 0
DIRICHLET CONDITICONS

F 0
GRID BLOCK BRINE PRESSURE INITIAL CONDITIONS

50*1.E7

GRID BLOCK BRINE SATURATION INITIAL CONDITIONS
50*0.99959959
GRID BLOCK FE CONCENTRATION INITIAL CONDITIONS
50*0.0
GRID BLOCK CHZ20 CONCENTRATION INITIAL CONDITIONS
50*0.0
GRID BLOCK MGO CONCENTRATION INITIAL CONDITIONS
50*0.0
DSATLIM, DPRESLIM, SATLIMIT
1.0000E-01 -1.0000E+07 1.0000E-03
SATNORM, PRESNORM: NCMINAL CHANGE DEPENDENT VARTIABLE
5.0000E-01 1.0000E+06
DDEFMAX (1) DDEPMAX{Z2)
1.000 1.0E7
CONVERGENCE TEST FLAG: 0=0R, 1=AND
1

EPS_SAT, EPS_PRES: NORMAL CONVERGENCE CRITERIA

7.0000E+00 1.000CE-07
EPS_SAT, EPS_PRES: LOOSE CONVERGENCE CRITERIA
7.0000E+00 1.0G00E-07

FTOL SAT FTOL PRESS: NORMAL CONVERGENCE CRITERIA
1.0000E-06 1.0Q0000E-5

FTOL SAT FTOL PRESS: LOCSE CONVERGENCE CRITERIA
1.0000E-06 1.00000E-6

.2015379E+02
.7482958E+02
.27783659E+03
.1031589E+04
.3830217E+04

-4784677E+00
.2344711E+01
.9273942E+01
.3500168E+02
.1305270E+03
.4852056E+03
.1802102E+04
.6691646E+04
.2484518E+05
L9225267E+05

EPSGAS]1 EPSGAS2 EPSGASI EPSGAS4: GAS MODEL CONVERGENCE CRITERIA

1.0000E-05 1.0000E-05 1.0000E-05 1.00Q0Q0E-05
LINEAR EQUATION SOLVER TYPE

LU
ITMAX, IRESETMAX, IJACINT, LSCALE, P_SCALE, LVARSWTCH
40 40 1 F 1.0000E+07 F

IUPRPFLAG, TUPMFFLAG, DT REDU, ITRAVE, IMFAVE
40 40 5.0000E-01 1 o]

LJACSWITCH, IJACMIN, IJACRESET, IUPRPLOOSE, TUPMFLOOSE
40 40 40 40 40

DHSAT REL, DHPRES_REL: REL. CHANGE FOR JACOBIAN ELEMENT CALCS

1.00Q00E-08 1.0000E-08
DHSAT_MIN, DHPRES MIN: MIN. CHANGE ALLOWED FOR JACOBIAN CALCS
1.0000E-09 1.0000E-02
NUMBER OF TIMES FOR SPECIFYING MATERIAL MAP
1
START TIME FOR MAP 1
0.0
MATERIAL TYPE GRID MAP
50%1

# NAME
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1 ROCHE
NWST
0
NDRZ
0
NUMRESET
0
MAT _BCREHOLE
a
RESET TIME, ICWASTE
0.0 0
POWASTEIC
0.0
SOWASTEIC
0.0
PRESDRZ
0.0
NBORERESET
0
LAMEDA SCOR 5GR
7.00E-01 2.00E-01 Q.QQE+00

SBMIN POMIN PCMAX PCTA PCTEXP KRP KPC KPT
0.2 1.0132%E5 1.0000E8& Q,0000E+00 O.0000E+Q0 3 1 0
PERMX PERMY PERMZ POROSITY COMPRES
1.8000E-11 1.80C0E-11 1.800Q0E-11 1.0000E-01 0,0000E-0Q
TOL AND SQCEFFMIN FOR PERMEABILITY MODELS 11 & 12
1.000000E-02 1.000000E-03
NMATSP, FOR SMQOTH PERMEABILITY TRANSITION MODEL
o]
FRBCTURE MODEL FLAG
F
KLINKENBURG EFFECT
F
GRAVITY CONSTANT (GSTD) AND GAS CONSTANT R
9.79D+00 A.3145101+00
REFERENCE TEMPERATIIRE AND PRESSURE FOR DENSITY CALCULATIONS
300. 1.01325E+05
SALT (WT.%) DEN_BR

[ e

KGSAT IDGAS COMPR_BR WMSALT WMHZO

2.9600E+01 1.2300E+02 0 0 2.5000E-10 58.442468D-03 18,01528D-03
VISC_BR VISC_GAS

1.80000E-03 B8.%2000E-06
GAS DENSITY DATA: =0 COMPUTE; =1 INTERPQLATE

1

GAS MOLE FRACTIONS FOR H2, CO2, CH4, N2, H2S, 02, NGAS, AND N1GAS
1.000CE+00D 0.0000E+00 0.0000E+00 0.QQQQE+0C 0.0000E+00 0.0000E+00C
GAS MOLE CULAR WIEGHTS FOR H2, COZ, CH4, N2, H2S, AND 02
2.01588D-03 44.0098D-03 16,04276D-03 28.01348D-03 34.08188D-03 31.%988D-03
NUMBER OF GAS COMPONENTS ACTUALL USED (NGAS} AND COMPONET NUMBER (N1GAS)
1 1
RKS SPECIFIED: TC FOR H2, CCZ, CH4, N2, HZS5, AND OZ
43.60D+00 304.15D+00 190.63D+00 126.15D+00 373.55D+00
RKS SPECIFIED: PC FOR H2, €02, CH4, N2, H2S, AND 02
20.47D+05  73.76D+05 46.17D+05 33.94D+05  90.07D+05
RKS SPECIFIED: ACEN FOR H2, CO2, CH4, N2, HES, AND 02
0.00D+00 0.231p+00 0.010D+00 0.045D+00 0.100D+00 0.019D+00
RKS SPECIFIED: SPECIAL PROPERTIES FOR H2- TCHZ, PCHZ, WMH2
43.6D+00 20.47D+05 2.01588D-03
RES SPECIFIED: CONSTANTS OMEGAA AND OMEGAB
0.42747D+00 0.0B664D+00
RES SPECIFIED: BINARY INTERACTION PARAMETERS, AKIJ{1-MGAS, 1-MGAS)
BINARY INTERACTION PARAMETERS FOR H2
+0.0000D+00C -0.3426D+00 -0.0222D+00
BINARY INTERACTION PARAMETERS FOR CQ2
-0.3426D+00 +0.0000D+0C +0.,0933D+00
BINARY TNTERACTION PARAMETERS FOR CH4
-0.0222D+00 +0.03933D+00 +0.0000D+00
BINARY INTERACTION PARAMETERS FOR NZ
+0.0978D+00 -0.0315D+00 +0.0278D+00
BINARY INTERACTION PARAMETERS FOR H2S
+0.,0000D+00 +0.098%D+00 +0,0850D+00
BINARY INTERACTION PARAMETERS FOR 02
+0.00000+00 +0.0000D+00 +0.0000D+00 -0.0078D+00 +0.000D+Q0
TGASVAR (1=GENERATION USING REACTICN SQURCE; 0= USING WELLS)
1
RATE CONSTANTS: CORROSICN (RKCOR) AND BIODEGRADATION (RKBIO}
0.Q 0.0 F

154 .77D+00

5C.80D+05

+0.0978D+00 0.0000D+00 +0.0000D+00

-0.0315D+00 +0.0989D+00 +0.0000D+00

+0.0278D+00  +0.0850D+00 +0.0000D+00

+0.0000D+00 +0.1696D+00 -0.0078D+00

+0.1696D+00 +0.000CD+0C +0.0C00D+0CQ

+0.0000D+00
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HUMIDTTY FACTORS: HUMFAC COR, HUMFAC_BIO

1.0 1.0
RATE CONSTANTS: BRUCITEI AND BRUCITEH
0.0 0.0

RATE COEFFICIENTS: RXH2S AND RXCO2
CHEMISTRY CUTOFF SATURATION: SOCMIN
0.0
REACTANT/PRODUCT MOLECULAR WEIGHTS(H2, H20, Fe, [C6-H1(-05}1/6)
2.01590E-03  1.80150E-02  5.58470E-02 2.70230E-02
REACTANT/PRODUCT MOLECULAR WEIGHTS(Fe(OH)2, FeS, Mgs, Mg{CH)2, MqCO03)
8.98617E-02  B.79000E-02  4.03044E-02  5.83196E-02 8.43142E-02
§_H2,S H20,5_Fe,S_Bio,S_FeOHZ,S FeS,S_MgO,S MgOH2,S_MgCO3

0.0E+00 0.0E+00 0.0E+00 0.0E+00 O0.0E+00 0.0E+00 O0.Q0E+00 O0.0E+00 0.0E+00
0.0E+00 0.0E+00 O.0E+00 O.0E+00 0.0E+00 0.0E+00 O0.0E+00 0.0E+00 O0.0E+00
¢.0E+00 O.0E+00 OQ.0E+00 O0.0E+00 O0.0E+00 O0.0E+Q0 0.0E+00 O.0E+D0 0.0E+0O0
0.0E+00 0.0E+00 0.0E+06 O.0E+00 0.0E+D0 D.0E+0Q 0.0E+DD 0.0E+00 0.0E+00
0.CE+00 O0.0E+00 0.QE+00 O.0E+0D O.QE+00 0.0E+00 0Q.0E+00 0.0E+00 0.0E+00
0.0E+00 O0.0E+00 O0.0E+00 O.QCE+00 O0.0E+00 O.0E+D0 O0.0E+00 0.0E+00 O0.0E+00
0.0E+0C O0.0E+00 0,0E+00 O0.0E+00 O0.0E+00 O0.0E+00 OC.0E+00 O0.0E+00 O0.0E+CO

REACTANT /PRODUCT DENSITIES {Fe, Fe{OH)2, FeS, [C6-H10-058]1/6)
7.8700E+0Q3 3.40000E+03 4.70000E+33 1.10000E+(Q3
REACTANT/PRODUCT DENSITIES (MgO, Mg{OH)2, MgC03, SALT)
3.60C00E+03 2.37000E+03 3.05000E+03 2.17000E+03
WICKING SATURATION, LARXN, ALPHARXN
0.0000E+00 F F 5.0000E+01
WILL CREEP CLOSURE BE ACTIVATED?
F
WILL PADIONUCLIDE DECAY BE CALCULATED?
F
WILL TRANSPORT BE ACTIVATED?
¥
WILL RADIOLYSIS BE CALCULATED?
F
BRAGFLO GAS CCMPONENT TRANSPORT MODEL
F

A.1.3 Test Case 1: Output Difference File, BF2_QB0600_ES47 TEST1_OUT.DIF

Note: differences due to new input: information being reported in the output files are highlighted

in bold italics,

*hkkdkkthkrhkdkxk

File PAA: [ANALYSIS.BF.QB0600.ES47.TEST1]BF2_QBO600_ES47_TEST1.0UT;1

2 ** Beginning of BRAGFLO Version: 6.0 Revised: 01/15/07 **
3 ** Begun on: 02/13/07 at 14:11:29 Run on: TBR - ALPHA AXP OpenVMS V8.2 **
4 LR R R A R R R R RS EEELESEEFEEIEEE SRR E T E TR R R R A Y I S EE A R EE R TR R R R

*ode bk W W

File PAA:[ANALYSTS.BF.(QB0OAOO . ES4A7.TESTL]|BF2_VMS82_V500_ES47_TEST1.0UT;1

2 ** Beginning of BRAGFLO Version: 5.0 Revised: 01/22/03 **
3 ** Begun on: 04/06/06 at 11:10:50 Run on: GNR - ALPHA AXP CpenVMS vB.2 **
4 LES SRS R R E LRSS EE SR RE R SRR R E RS E R EEEREREEE PR R EEER SRS RS SR EEE RN N ES S LR EERSERS S

LER R SR & RN &R
deodokok ook ek

File PAA: [ANALYSIS.BF.{BO6U0.ES47.TEST1]BF2 _(QBO600_ES47_TEST1.OUT;1
70 PAA: [ANALYSIS.BF.QBO600 .ES47 . TEST1)BF2_GBO600_TESTL.INP;2

71 LR R R LRSS SR ER AT ERE SRR E SRS RS AR R RS R R LR R RER SRR EERE LRSS EEEEEES]
*ox Aok ok

File PAA: [ANALYSIS.BF.QB0600.ES47.TEST1]BF2_VMSAZ_V500_ES47_TEST1.0UT;1
70 PAA: [ANALYSIS.VMS82.BF2.V500,ES47 .TEST1 ] BF2_TEST1_QA0500.INP;2

71 Fhkdehd bk kA kA kA A F Ak r kh kN AR A Rk kN AR A Nk kb v kA kA AT Ak A v Ak hkow kk ko vk di
Ak kwk Rk Lk *Kx

LR R R L L E R L E RS

File PAA: [ANALYSIS.BF.QB0O60).ES47.TEST1]Br2_{BO600_ES47_TEST1.OUT;1
75 PAA: [ANALYSIS.BF.QB0G00.ES47.TEST1])BF2_CLOSURE.DAT;1

TE Fkwh ke h kA k ko w kR d kAR ko k kA Ak ke k kv AW r A Ak kA hkhr kR kT hhrhk kdkk ko k
LE X RO

File PAA:[ANALYSIS.BF.4BU600.ES47.TEST1]|BFZ_VMS82_VS5(0_ES47_TEST1.C0UT:1
15 PAA: [ANALYSTS.VMS82 .BF2.V500.ES47,.TEST1|BF2_CLOSURE.DAT; 1

76 LSRR SRS R R R R R LR RN ER R S R e R R S I NSRS R FE RS RS E R ER N
ok gk e de ek o ko o

33k g ko ok ek b e A

File PAA:[ANALYSIS.BF.{QB0600.ES47.TEST1]BF2 (B0OA00_ES47_TEST1.OUT;1
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80 PAA: [ANALYSIS.BF.QBOGD0.ESAT . TESTL)BF2_QB0600_ES47_TESTL.OUT;1

a1 Khkk bk w ek hkhk bk kR Rk kk kR hh T AT A b ANk kA hk sk kk A kR ARk u ke d ke hhhhhr
sk ok gk Rk

File PAA: {ANALYSIS.BF.QBU60C.ESA7.TESTL]}BF2 VMS82Z_V500_ES47_TESTL.QUT;1
80 PAA: [ANALYSIS.VMSB2.BF2.V500.ES47 . TESTL]EF2_VMS&2_V500_ES47_TEST1.OUT; 1

81 AR RS SRS R RS EREE RS ES S EREE SRR E RS EE LR R R RS R PR EAEESS SRR ERER R R RS R ERER R EREE N RS
kR EA R AR ME A

LEER S S S B AN

File PAA: [ANALYSIS.BF.QBO600.ES47.TESTL]BF2_QBO600_ES47_TEST1.QUT;1

85 PAA: [ANALYSIS.BF.(QBU600.ES47.TEST1]BF2_QBU600_ES47_TESTL.SUM;1
86 IR SR RS E AR RS AR FE RS A E R RN RN PR E RS P RS TE RS SRS ERSEEEEEEE RS AEFEENEES S EEEEEE S
dr b ode ok ke

File PAA: [ANALYSIS.BF.QBOA0O0.ES47.TEST1]BF2_VMS82Z V500 ES47_TEST1.CUT;1
B5 PAA: [ANALYSTS.VMS82 .BF2.V500.ES47 . TEST1]BF2_VMS82 V500_ES47_TEST1.S5UM; 1

86 FEFE R ARk h ko ke ko ko ko kA Nk kA Ak kA ko kR bk dewar ok o ko ok sk ke ok 3 ok ok e ek o ok ok ek ok
Ikkk Rk k4 kEk

khkIrkdkkkhk X kk

File PAA:[ANALYSIS.BF.QB0600.ES47.TESTL]BF2 QBOG00_ES47_TESTL.OUT;1
50 PAA: [ANALYSIS.BF.(QBU60D . ES47. TEST1)BF2_QB0600_ES47_TEST1.BIN;1

91 LA A S RS AR RS R R LRSS RS R R R R RS ERE NS SAE IR EE RS REREEER RS S
k Ak Wk N

File PAA: [ANALYSIS.EF.QB0600.ES47.TEST1]BFZ VMS82_V500_ES47_TESTL.OUT;1
90 PAR: [ANALYSTS.VMS82.BF2.V500.ES47. TEST1)BF2_VMS82_V500_ESA7_TEST1.BIN;1

91 LSRR SRS L RS EELE SRR RS AR R R R N R R RS REEL E R RS R EE SRR R LR
dh ke kkr Kok ok kK

Akkhkkbhkhkkk®

File PAA:[ANALYSIS.BF.QBO600.ES47.TEST1])BF2_QB0600_ES47 TESTL.OUT;1

141 Restart output timestep interval (IPRNTRST) = 200

143
LEEE AR S SRR SRR SRR L RS FEEEAEEE L RS e R e S e FS R AL R RSN RS EE A E RS RS R
R ERI A AR AR T Ik bk Rk okt * k k% ke ko

& Aok w ok

File PAA:[ANALYSIS.BF.QBO0&00.ES47.TEST1]BF2_VMS82_V500_ES47_TEST1.QUT;1
141 Restart ocutput timestep interval [(IPRNTRST} =200
143

LR A SR LR R R RS R R R T L R R E R E N N e TR R TR R e RN RN S EE E RS F EL LR SR
EEE R R SRR A EE R R FE IR RN B XX
LR EERE R EE KR E L

LR E R R ESERES ]

File PAA:[ANALYSIS.BF.QBO6Q0.ES47.TEST1]EF2 QB0400_ES47 TESTL.OUT;1

194 43 0 0 RXNR(I.J,K,5) Fe(OH)2 sulfidation rate mol/s

195 d44 Q0 0 REINR(I,J.K,6) Fe gulfidatiom rate mol/s

196 45 0 0 RXNR(I,J,.R,7) MgO hydration rate mol/s

197 46 0 Q0 RXNR(I,J,K,8) Mg(OH)2 carbopation rate mol/s

198 47 0 0 RXNR(I,J,X,?) MgO carbonatiom rate mol/s

199 48 0 0 QR(X,J,.K,1) H2 generation rate -- gimple model kg/(s*m*3)

200 42 0 0 QR(I,J,K,2) Brine consumption rate -- sipple model kg/(s*m*3)

201 50 0 0 QR(X,J,.K,3) Fe copsumption rate -- simple model kg/(s+*m*3)

202 51 0 0 QR(I.J,K,4) C6-H10-05 consumption rate -- sgimple model kg/(3*m*3)

203 52 0 0 QOR(I,J,K,5) Fe(0OH)2 generation rate -- simple model kg/(s5*m+*3)

204 53 0 0 QrR(I,J,K,6) FeS genaration rate -- simple model kg/(s*m*3)

205 54 0 0 QR(XI,J,K,7) MgO geperation rate -- pimple model kg/{s*m*3)

2086 55 0 0 QrR(I,J,K,8) Mg(OH)Z generation rate -- simple model kg/(8*m*3)

207 56 0 0 QR{I,J,K,3) MgCO3 generation rate -- simple model kg/(s*'m*3)

208 57 0 ¢ CONCFE(I,J,K,1) Fe concentration -- simple model kg/m*3

209 58 0 Q0 CONCBIO C£-H10-05 concentration -- simple model kg/m*3

21¢ 59 0 0 CONCFE(I,J,K,2) Fe(OH)2 conceatration -- simple model kg/m*3

211 §¢ 0 0 CONCFE(I,J,K.3) FeS concentration -- simple model kg/m*3

212 61 0 0 CONCMG(I,J,K,1) MgO concentration -- simple model kg/m*3

213 6§2 0 0 CONCMG(I,J,K,2) Mg(OH})2 concentration -- simple model kg/m+3

214 §3 0 0 CONCMG(I,J,K.3) Mgt03 concentration -- simple model kg/m*3

215 64 0 0 CONCST Salt cconcentration -- simple model kg/m+*3

21¢€ 65 € 0 PORSOLID Volume fracticm of gemerated solids dimensionless

217 &6 0 0 GENRAT( 1,I,J,K) H2 generation rate -- reaction path model kg/(s"m*3)
218 67 0 0 GENRAT( 2,I,J,K) CO2 generation rate -- reacticn path model kg/(s*m+3)
219 &8 0 0 GENRAT( 3,I,7.K) CH4 generation rate -- reaction path model kg/(s*m+3)
220 §9 0 0 GENRAT( 4,I,J.K) N2 generation rate -- reaction path model kg/(s5*m*3)
221 70 0 0 GENRAT( 5,I,J.K) H28 generation rate -- reaction path model kg/(§5*m*3)
222 71 0 0 GENRAT( &,I,J,K) 02 generation rate -- reaction path model kg/(s*m*3)
223 72 0 0 GENRAT( 7,I,0,K) H20 generation rate -- reaction path model kg/(2"m+3)
224 73 0 0 GENRAT( 8,I,J.K) H2804 generaticn rate -- reaction path model kg/(s5*m+3)
225 74 0 0 GENRAT( 9,I,J,.K) HNO3 geperation rate -- reaction path model kg/(s*m*3}
228 75 0 ¢ GENRAT(10,I,J,K) CE-H10-05 consumption rate -- reaction path model kg/(s*m*3)
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227 76 0 0 GENRAT(11,1I,J,K) Fe consumption rate -- reaction path modal kg/(s*m*3)

228 77 0 0 GENRAT{12,1I,J.K) FeS2 F geperation rate —- reaction path model kg/(s*m*3)
229 78 0 0 GENRAT(13,I,J,K) FeS82 O generation rate —- reaction path model kg/(s*m*3)
230 79 0 0 GENRAT(14,1,J,.K) FeCO3 F generation rate -- reaction path model kg/(s*m*3)
231 80 0 0 GENRAT(15,I,J,K) FeC03_0 generation rate -- reaction path model kg/(s*m+3)
232 81 0 0 GENRAT(16,I,J,K) Fe(0OH)2 generation rate -- reaction path model kg/(s*m+*3)
233 82 0 ¢ GENRAT(17,I,J,K) FaQ(OH) genaeration rate -- reaction path model kg/(8*m*3)
234 83 0 0 GENRAT(18,1I,J,RK} Fe304 generation rate -- reaction path model kg/(s*m*3)
235 84 0 0 GENRAT(1%,I,J,K} FeS generation rate -- reaction path model kg/(s*m*3)
236 85 0 0 GENRAT(20,I,J,K} Ca0 generation rate -- reaction path model kg/(s*m+3)

237 86 0 0 GENRAT(21,I,J,RK} Ca(OH)2 generation rate -- reaction path model kg/(s*m*3)
238 87 0 0 GENRAT(22,I,J,R) CaC03 generation rate -- reaction path model kg/(s*"m*3)
239 88 0 0 GENRAT(23,I,J,K) H2 gemeration rate -- radiolysis kg/(8*m~3)

240 89 0 0 CONCRXN( !,I,J,K) HZ concentration -- reaction path model kg/m*3

241 90 0 0 CONMCRXN( 2,X,J,K) CO2 concantration -- reaction path model kg/m+3

242 91 0 0 CONMCRXN( 3,X,J,RK) CHd4 concentration -- reaction path model kg/m*3

243 92 0 0 CONCRXN( 4,I,J,K) N2 concentration =-- reaction path model kg/m*3

244 93 0 0 CONCRXN( 5,I,J.K) H2S concentration -- reaction path model kg/m*3

245 94 0 0 CONCRXN( 6,I,J,K}) 02 concemtration -- reaction path model kg/m*3

246 95 0 0 CONCRXN( 7,I,J,K) H20 concentration -- reaction path modal kg/m*3

247 96 0 0 CONCRXN( 8,I,J,K) H2804 concentration -- reaction pach model kg/m*3

248 827 0 0 CONCRXN( 3%,I,J,K) HNO3 concentration -- reaction path model kg/m+3

249 98 0 0 CONCRXN(10,I,J,K) C6-H10-05 concentration -~ resaction path model kg/m*3
250 99 0 0 CONCREN(11,T,J,K) Fe concentration -- reaction path model kg/m+3

251 100 0 0 CONCRXN{(12,1,J,K) Fe32 F concentration -- reacticn path model kg/m*3

252 101 0 0 CONCRXN(13,I,J,K) Fa32_0 concentration -- reaction path model kg/m*3

253 102 0 0 CONCRXN(14,I,J,K) FeC03 F concentration -- reaction path model kg/m*3
254 103 ¢ 0 CONCREN(15,I,J,K) FeCO3_0 concentration -- reaction path model kg/m*3
255 104 0 0 CONCREN(16,X,J,K) Fe(OH)2 concentration -- reaction path model kg/m*3
256 10% 0 0 CONCREN(17,1,J,K) FeO(0QH) concentration -- reaction path model kg/m*3
257 106 0 0 CONCRXN(18,I,J,K) Fe3l0d concentration -- reacticn path model kg/m*3

258 107 0 0 CONCRXN(1%,I,J,K) Fed concentration -- reaction pach model kg/m*3

259 108 0 0 CONCRXN(20,I,J,K) Ca0 concentration -- reaction path model kg/m+3

260 109 0 0 CONCRXIN((21,I,J,K}) Ca(0OH)2 concentration -- reactiom path model kg/m*3
261 110 ¢ 0 CONCRXN(22,X,J,K) CaC03 concentration -- reaction path model kg/m*3

262 111 0 O CONCRXN(23,I,J7,K) H2 concentration -- radiolysis kg/m*3

263 112 0 0 H20FLOWIN Water inflow rate kg/s

264 113 0 0 B MABS CUM(1) Total isotope mags from Waste Region 1 kg

265 114 0 0 B CONC_CUM{1) Total isotope conc frcen Waste Region 1 kg/m+3

266 115 0 0 3 MASS CUM(1) Total solid isotope mass from Waste Region 1 kg

267 116 0 0 B MASS _CUM(2) Total isotope mass from Waste Region 2 kg

268 117 0 ¢ B _CONC_CUM(2) Total isotope conc from Waste Region 2 kg/m*3

268 118 0 0 8 MASS CUM(2) Total solid isotope mass from Waste Region 2 kg

270 119 0 0 B MASS( 1,1) Mags of isotope 1 from Waste Region 1 kg

271 120 0 0 B MASS( 1,2) Mass of isotepe 1 frcen Waste Region 2 kg

272 121 0 0 B CONC( 1,1} Comnc of lsotope 1 frcan Waste Region 1 kg/m+3

273 122 0 0 B_CONC( 1,2} Conc of isotope 1 from Waste Region 2 kg/m*3

274 123 0 0 5 MASE( 1,1) Solid mass of isotope 1 from Waste Region 1 kg

275 124 0 0 5_MASS( 1,2) Solid mass of isctope 1 from Waste Regiom 2 kg

277

LA A A AR E LS R RS E R R ESE R LR R E L R R e E A SR TSRS RS R ERE FER TS ERS RS LR SRS EEE K]
Fhhkhkhkhkhkddkkkh ek dhkdedkkhk i

drdoe de ko

File PAA: [ANALYSIS.BF.QB0G0C.ES47.TEST1]BFZ_VMSB2_V500_ES47 TEST1.QUT;1

194 43 0 0 QR(I,J,K,1) H2 generation rate -- simple model kg/ (s*m*3)

1395 44 0 0 QR(I,J/K,2) Brine consumption rate -- simple model kg/{s*m"3}

186 45 0 0 QR(I,J,K,3) Fe consumption rate -- simple model kg/{s*m"3)

157 46 0 0 QR(I,J.K,4} CH-H10-05 consumption rate -- simple model kg/(s*m*3)}

128 47 0 0 CONCFE Fe concentration -- simple model kg/m"3

199 48 0 0 COMCBIO C6-H10-05 concentration -- simple model kg/m"3

200 42 0 0 GENRAT( 1,I,J,K) H2 generation rate -- reaction path model kg/(s*m"3)
201 50 0 0 GENRAT( 2,I,J,K) COZ generation rate -- reaction path model kg/{s*m~3}
202 51 0 0 GENRAT( 3,I,J,K) CH4 generation rate -- reaction path model kg/{s*m"3}
203 52 0 0 GENRAT( 4,I,J,K) N2 generation rate -- reaction path model kg/{s*m*3)
204 53 0 0 GENRAT{ 5,I,J,K) H25 generation rate -- reaction path model kg/(s*m"3)
205 54 0 9 GENRAT( 6,I,J,K} 02 generation rate -- reaction path model kg/(s*m"~3}
206 55 0 0 GENRAT{ 7,1,J,K) H20 generation rate -- reaction path model kg/{s*m"3}
207 56 0 0 GENRAT{ 8,I,J,K) H2S804 generation rate -- reaction path model kg/(s*m"3)
208 57 0 0 GENRAT{ 9,I,J,K) HNO3 generation rate -- reaction path model kg/(s*m™3)
209 58 0 0 GENRAT(10,I,J,K} CH-H10-05 wonsumption rate -- reaction path model kg/({s*m"3)
210 52 0 0 GEMRAT(11,I,J,X) Fe consumption rate -- reaction path model kg/(s*m"3)
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Fel32_F generation rate -- reaction path model kg/(s*m~3)
-~ reaction path model kg/(s*m™3)
-- reaction path model kg/(s*m~3)
-- reaction path moedel kg/(s*m™3)
-- reaction path model kg/(s*m"3)
-- reaction path model kg/{s*m"™3}

FeS2_0 generation rate

FeCOZ_F generation rate
FeC03_0 generation rate
Fe (OH)Z generation rate
FeQ{0OH) generation rate

Fe304 generation rate -- reaction path medel kg/(s*m~3)
FPeS generaticn rate -- reaction path model kg/(s*m~3)
Ca(0 generation rate -- reaction path model kg/{s*m~3)
Ca(OH)2 ¢generation rate -- reaction path model kg/(s*m*3)
CaC03 generaktion rate -- reaction path model kg/ (s*m~3)
HZ generation rate -- radiolysis kg/{s*m"3)

H2 concentration -- reacticn path model kg/m™3

C02 concentration -- reaction path model kg/m™3

CH4 concentration -- reaction path model kg/m™3

N2 concentration -- reaction path model kg/m~3

HZS concentration -- reaction path model kg/m"3

02 ceoncenktration -- reaction path model kg/m*3

H20 concenktration -- reaction path model kg/m™3

H2804 concentration -- reaction path model kg/m*3

HNO3 concentration -- reaction path model kg/m~3
C6-H10-05 concentration -- reaction path medel kg/m"3
Fe concentration -- reaction path model kg/m~3

Fef3?2_F concenktration -- reaction path model kg/m™3
FeS82_0 concentrakticn -- reaction path model kg/m™3
FeC03_F concentration -- reaction path medel kg/m~3

FeC03 O concentration
Fe(OH)2 concentration
FeQ{CH) concentration

-— reaction path model kg/m~3
-- reaction path model kg/m"3
-- reaction path model kg/m"3

Fe30d4 concentration -- reaction path model kg/m™3
FeS concentration -- reaction path meodel kg/m”3

Ca0 concentration -- regaction path model kg/m™3
Cal{OH}Z concentration —- reaction path model kg/m"3
CaC03 concentration -- reaction path model kg/m~3
HZ concentration -- radiolysis kg/m"~3

HZOFLOWIN Water inflow rate kg/s

B _MASS_CUM(1l) Total iscotope mass from Waste
B_CONC_CUM({1l) Total isotope conc from Waste
S_MASS_CUM(1l) Total solid isotope mass from
B_MRSS _CUM({2) Total iscotope mass from Waste
B_CONC_CUM(2} Total isotope conc from Waste Region 2 kg/m™3
5 _MASS_CUM(2} Total solid isctope mass from Waste Region 2 kg

Region 1 kg
Region 1 kg/m"3
Waste Region 1 kg
Region 2 kg

60 0 O GENRAT(12,I,J,K}
61 0 0 GENRAT(13,I,.J,K}
62 0 0 GENRAT(14,I,J,K}
63 0 0 GENRAT{15,I,J,K)
64 0 0 GENRAT!{16,I,J,K)
65 0 O GENRAT{17,I1,J.K)
66 0 0 GENRAT(18,I,J,K)
&7 Q0 O GENRAT(19,I,J,K)
68 0 0 GENRAT(20,TI,J,K)
69 0 0 GENRAT(21,I,J,K)
70 0 0 GENRAT(22,I,J.K)
71 0 0 GENBAT(23,I,J,K)
72 0 0 CONCRXN( 1,I,J,K)
73 0 0 CONCRXN{ 2,I,J,K)
T4 Q0 Q CONCRENY 3,IL,0,K)
75 0 0 CONCRXN( 4,I,J,K)
76 0 0 CONCRXN( 5,I,J,K)
77 0 0 CONCRXN( 6,I,J,K}
78 0 0 CONCRXN( 7,I,d,K}
79 0 0 CONCRXN{ 8,I,J,K!
80 0 0 CONCRXN{ 9,T.J,K)
81 0 0 CONCRXN{10,I,J,K)
82 0 0 CONCREN{1l,I.J.K)
83 0 0 CONCRYN(12,I,J,K)
84 0 0 CONCRXN(13,I,J.K)
85 0 0 CONCRXN(14,I,J,K)
86 0 0 CONCRXN(15,I,J,K)
87 0 0 CONCRXN(16,I,J,K)
85 0 0 CONCRXN(17.I,J,K)
89 0 0 CONCRXM(18,I,J.K)
90 0 O CONCREN(19,I,J,K}
91 Q0 0 CONCRXN(20,I,J,K)
92 0 0 CONCRXN(21,I,J,K}
93 0 0 CONCRXN(22,I,J,K)
94 0 0 CONCRXNI(23,I,J.K)
95 0 0

96 00

97 00

98 0 0

92 0 0

100 ¢ 0

0L 00

102 0 0 B_MASS( 1,1}

103 0 0 B_Mass({ 1,2)

104 0 0 B_CONC{ 1,1}

105 0 0 B_CONC({ 1,2)

106 0 0 § MASS( 1,1)

107 0 0 s Mass( 1,2)

Mass of isotope 1 from Waste
Mass of isotope 1 from Waste
Conc of isctope 1 from waste
Conce of isctope 1 from Waste
Sclid mass of isctope 1 from
Sclid mass of isctope 1 from

Region 1 kg
Region 2 kg
Region 1 kg/m~3
Region 2 kg/m*3
Waste Region 1 kg
Waste Region 2 kg

R RS R R R A s R R R e e R R R T RS R L R R E R E RS R E AR AR LA EREREESEEREEEE
LRy LT T

LA R R EEEE LR

ok ok ok ko k ok ko

File PAA:[ANALYSIS.BF.(BU600.ES47.TEST1]1RBF2_QBO&00_ES47_TESTL.CUT;1
instead of Input IC's for the Cavities

467
468
470
471

[0aNo,

i=Yas] (ICWASTE) = 0

Uniform Cavity Region
Uniform Cavity Regilon

FPile PAA: [ANALYSIS.BF.QB0O600.ES47.TESTL]BF2_VMS82_Vv500_ES47_TEST1.0UT;1
instead of Input IC's for the Waste

450
451
453
454
456

[0=No, l=Yes]
Uniform Waste Region
Uniform Waste Region

LA RS EEELEE LSS

LR R R B E R &L LR

File PAA: [ANALYSIS.BF.QBU600.ES47.TEST1)BFZ_QBO600_ES47_TEST1.O0UT;1

502
503
505

LR ERE X

TOL = 1.0000E-02

{ICWASTE) = 0

SOCEFFMIN = 1.0000E-03

Fracture model will be used?

(KFRACTURE} : F
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File PAA:[ANALYSIS.BF.RBC600.ES47.TESTLIBF2_VMS82_V500_ES47_TESTL.OUT;1
486 Fracture model will be used? {KFRACTURE): F

LR AR A A EEERXS

LR AR R L EREEXS

File PAA: [ANALYSIS.BF.QBO600.ES47.TEST1]BF2_QBOG600_ES47_TEST1.0UT;1
5§04 Intrinsic reaction rate constants? (LINTRIN}: ¥

606 Reaction rate constants (RK):
LR B E SN

File PAA:[ANALYSIS.BF.QB0600.ES47.TESTL]BF2_VMS82_V500_ES47_TESTL.CUT;1
585 Reaction rate constants ({RK):

R R E R X R R KRS X]

Kovrok ol ke ok ok ok ook ok

File PAA: [ANALYSIS.BF.QBOG60O0.ES47.TEST1]1BFZ QBOGOD_ES47_TESTL.OUT;1
614 Mg0 hydration reacticn rate constants:
6§15 Tnundated reaction (HRUCITEL) = 0.000000E+00 mol MgO/{s*m*3)
5§16 Humid reacticn (BRUCITEH) = 0.000000E+00 mol Mgo/(s*m*3)
&§18 Saturation cutoff value (SOCMIN): 0.000000B+00
620 Stolchiometric coeff's for Rxm 1:
621 H2 coefficiant =~ 0.000000E+00
622 H20 coefficient = 0.000000E+00
623 Pe coefficient = 0.000000E+00
624 Bio coefficient = 0.000000E+00
625 Fe(OR)2 coefficient = 0.000000E+00
626 Fe8 coafficient = 0.000000E+00
627 Mg0 coefficient = 0.000000E+00
628 My (OH)2 coefficient = 0.0000008+00
629 MgCO3 coefficient = 0.000000E+30
631 Stoichiometric coeff's for Rxm 2:
&§32 H2 cowfficient = 0.000000E+00
633 H20 coafficient = 0.000000E+00
634 Fa coefficient = 0.000000E+00
635 Bio coefficient = 0.000000E+00
636 Fe{OH)2 coefficient = 0.000000E+00
6§37 Pe8 coefficient = 0.000000E+00
5638 MgO coefficient = 0.000000E+00
632 Mg(OH)2 coefficient = 0.000000E+00
640 MgCcol coefficient = 0.000000E+00
642 Stoichiamatric coeff's for Rxm 3:
543 H2 coefficient = 0.000000E+(00
644 H20 coefficient = 0.000000E+00
6§45 Fe coefficient = 0.000000E+00
646 Bio coefficient = 0.000000E+00D
647 Fa(0H)2 coefficient = 0.000000E+0D
648 Fa8 coafficient = 0.000000E+00
649 MgO coefficient = 0.000000E+00
650 Mg (OF)2 coefficient = (.000000E+00
651 MgC03 coefficient = 0.000000E+00
653 Stoichiometric coeff's for Ram d:
654 H2 coefficient = 0.000000E+00
655 H20 coefficient = 0.000000E+00
656 Fea coefficlent = 0.000000E+00
657 Bio coefficiant = 0.000000E+00
658 FPa{OH)2 coefficient = 0,000000E+00
659 Fes8 coefficient = 0.000000E+00
660 MgO coefficient = 0.000000E+00
6§61 My (OH)2 coefficient = 0.000000E+00
662 MgC0O3 coefficient = 0.000000E+00
664 Stolchiometric coeff's for Rxm 5:
665 H2 coefficient = 0.000000E+00
666 H20 coefficient = 0.000000E+00
667 Fe coefficient = 0.000000B+00
668 Bio coefficient = 0.000000E+00
669 FPe{OH}2 coefficient = 0.000000E+00
570 Feg8 coefficient = 0.000000E+00
671 Mg0O coefficient = 0.000000E+00
672 Mg(OR)2 coefficient = 0.000000E+00
673 MgC03 coefficient = (,000000E+00
675 Stoichiometric coeff's for Rxm &:
676 H2 coefficient = 0.000000E+00
677 H20 coefficient = 0.000000E+00
678 Pa coafficient = 0.000000E+00
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679 Bic coasfficient = 0.000000E+00

680 Fe(OH}2 coafficient = 0.000000E+00
581 FeS coefficient = 0.000000E+00

582 MgQ coefficient = 0.000000E+00

683 Mg(OH)2 coefficient = 0.000000E+00
684 MgC03 coafficient = 0.000000E+Q0

686 Stoichicmetric coeff's for Ram 7:

687 H2 coefficient = 0.Q00000E+00

688 R20 coefficient = 0,000000E+00

589 Fo coefficient = 0.000000E+00

590 Bio coefficient = 0.000000E+00

681 Fa(OH)2 coefficient = 0.000000E+00
632 Fe8 coefficient = 0.000000E+00

693 MO coefficient = 0.000000E+00

694 Mg{O0H}2 coefficient = 0.000000E+00
695 MgC03 coafficient = 0.000000E+00

697 Wicking texrm (SATWICK) = 0.000000E+00
698 Humid rates to be smoothedf (LARXN) = F

699 Concentration rates to be smoothed? (LARXN2Z) = F
700 Humid rate smoothing factor (ALPHARXN) = 5.000000E+(01
702 Molecular weights (WM} :

dokode Aok W

File PAA:[ANALYSIS.BF.QB0O600.ES47.TEST1]BF2_VMS82_V500_ES47_TEST1.QUT;1
593 Stoichiometric coeff's for corrosion rxn [S(1,I)]:
594 Gas coefficient = 1.000000E+00
595 H20 coefficient 0.000000E+00
596 Fe coefficient = 1.000000E+00

598 Stoichiometric coeff's for biodegr. rxn [S{2,I)]:
599 Gas coefficient = 1.000000E+00Q
600 H20 coefficient = 0.000000E+00
601 Bio coefficient = 1.000000E+00

603 Molecular weights (WM):

ek koA okok ok ok ko ok

Ak odr o kN ko ok

File PAA: [ANALYSIS.BF.QBOG600.ES47.TEST1]BF2_CBO60)_ES47_TEST1.OUT;1
706 Bio: 2.7023E-02 kg/mol
708 Molecular weights (WM):
709 Fa{OH)2: 8.9862E-02 ko/mol
710 FeS: 8,7300E-02 kg/mol
711 Mgo: 4.0304dE-02 kg/mol
712 Mg(OH)2: 5.8320E-02 kg/mol
713 MgC03: 8.4314E-02 kg/mol
715 Densities (DEN(1-4}):
716 Fe: 7.8700E+03 kg/m3
717 Fa(OH)2: 3.4000E+03 kg/m3
718 FaS: d.7000E+03 kg/m3
719 Blo: 1.1000E+03 kg/m3
721 Dansities (DEN(S5-8)):
722 MgO: 3.6000BE+03 kg/m3
723 Mg(OH)2: 2.3700E+03 kg/m3
724 MgCO3: 3.0500E+03 kg/m3
725 SALT: 2.1700E+03 xog/m3
727 Will creep closure be used {CLOSURE): F
LE R RN
File PAA: [ANALYSIS.BF.QBO6(0),ES47.TESTL]BF2_VMS82_V500 ES47_TEST1.OUT;1
607 Bio: 3.0026E-02 kg/mol
609 Wicking term (SATWICK) = 0.000000E+00
610 Humid rates to be smoothed? (LARXN) = F
611 Humid rate smoothing factor (ALPHARXN} = 5,000000E+01
613 Will creep closure be used (CLOSURE): F

EEEEE R R SRR S

EE R E SRR

File PAA:[ANALYSIS.BF.QBCG&00.ES47.TEST11BF2_QBOG0J_ES47 TEST1.0UT;1
886 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: §: 0.05 ( 0.05 sec} ASCII

888 Time Step No. = 0 Elapsed Time = (3.000000E+00 days
889 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.05 ( 0.05 sec} Binary
892 IR A REREEREREEEEE R B R K O R g g R R R R R R R R R R R R R R RS Z 2 R SR RS RS K X

* ok kk kX

File PAA: [ANALYSIS.BF.QB0OG00.ES47.TESTL]BF2_VMSB2_VS00_ES47_TESTL1.0UT;:1
772 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.01 ( 0.01 sec} ASCII
774 Time Step No. = 0 Elapsed Time = 0.000000E+00 days
775 Date: 04,/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.01 { 0.01 sec) Binary
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778 LEA R RS R ESEESEESE RS ESE RS R RS RS SR R R R R R R R L RS RS S R R A RS E RS R EE R AR RS R RN
Kok ok ok ok h Ak

LA RE B X &N R

File PAA: [ANALYSIS.BF.QB0600.ES47.TESTL]BF2_QB0500_ES47 _TEST1.0UT;1

300 CPU Time {this time step} = 0.06 sec = 0.00002 hr

201 CPU Time {(total for rum) = 0.06 sec = 0.0000Z hr

S0z EE R A SRS REEEE S E ISR EL R R S R N L L ST R R LR TR
LR ER = X4

File PAA: [ANALYSIS.BF.QB0600.ES47.TEST1]BF2_VMSB2_V500_ES47_TEST1.0UT;1
786 CPU Time (this time step) = 0.02 sec = 0-00001 hr
787 CPU Time (total for run} = 0.02 sec = 0.00001 hr

788 LA RS R RERR RS R SRSl R R AR IR R e RS A R R E R RS E R E SE
EEEEEE &R R

%ok ok ok w ko koo K

File PAA:[ANALYSIS.BF.QB0O600.ES47.TEST1]BFZ_0OBQ600_ES47_TEST1.0UT;1
960 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.06 { 0.06 sec}) ASCII
962 Time Step No. = 1 Elapsed Time = 1.157407E-04 days
863 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.06 ( 0.06 sec) Binary

966 LEE R A ES E R ES SR AR R N A Y R P L AL X
ko Aok ok

File PAA: [ANALYSTS.BF.QBO600.ES47.TEST1]|BF2_VMS82_VS00_ES47_TESTL.0UT;1
846 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0O: 0: 0.02 ( 0.02 sec)} ASCIT
848 Time Step No. = 1 Elapsed Time = 1.157407E-04 days
849 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.02 ( 0.02 sec) Binary

852 LA ES A RS A SRR R S R LR R R Ry R L s PSR LRSS RS SRR
LEA R EEEEEEE R

hkkok ki ok ok wkokk

File PAA: [ANALYSIS.BF.QBO600.ES47.TEST1]BF2_QB0600_ES47_TESTL.0UT;1

975 CPU Time (total for run} = 0.06 sec = 0.00002 hr

976 AR AR LSRR LR Ll LS S A AL R E RS R SRR ERES R R R ELEES SR AR EAERR )
*ok Ak ok ok
File PAA: [ANALYSIS.BF.QB0&00.ESA7.TEST1]BF2_VMS82_V500 _FES47_TESTL1.0UT;1

861 CPU Time {total for run) = 0.02 sec = 0.00001 hr

8572 A KR K AR K Nk ok ok ko k kb kA A h Rk hh ko k ok k ko k ok kR k ko h kT kwdkddkhordo k ko ok hk o

whhkkhkdkohk ik

EES SR EEE TN

File PAA:[ANALYSIS.BF.QB0G600.ES47.TEST1]BF2_QB0O&00_ES47_TEST1.OUT;1
1034 Date: 02/13/07 Time: 14:11:29 CPU Time: O 0: Q: 0.06 { 0.06 sec) ASCII
1035 Time Step No. = 2 Elapsed Time = 2.314803E-04 days
1037 Cate: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.06 { 0.06 sec) Binary

1040 LA ERREREEEE S RIS EE R RS RS R RS R R R R I R R A SRR R R R RS R R RS RS R RS SRR E )
o ok ok ok A

File PAR:[ANALYSIS.BF.QBO600.ES47.TEST1]BF2_VMS82_VS00_ES47_TEST1.0UT;1
320 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.02 { 0.02 sec) ASCII
922 Time Step No. = 2 Elapsed Time = 2.314803E-04 days
923 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0:; 0.02 { 0.02 sec) Binary

926 LEA R ESEEREESE R SRR IR RS N R RS S F AR LIRS R R R R
Ahdhkwkkw kR
hkdhkkhk kIR

File PAA: [ANALYSIS.BF.QB0O600.ES47.TEST1]BF2_QBO60(_ES47_TESTL.OQUT;1
1049 CPU Time [(total for run) = 0.06 sec = 0.00002 hr

1050 LA AR R R LA RS EEE RS RS RE R R EE R R R R R R R R R RS EEFE R E R E SRR R
* ok k ok oAk
File PAA: [ANALYSIS.BF.QB0&00.ES47.TEST1]BF2 VMSS2_V500_ESA7_TESTL.CQUT;1
935 CPU Time (total for run} = 0.02 sec = 0.00001 hr
936 (R AR E R E RS e R L R R Y Iy R S R I E LIRS SRS L

*oAkk WA A kkkokowodk

LEE R E S SR XEEE XS

File PAA:[ANALYSIS,.BF.QBO600.ES47.TEST1]BF2_QBO600_ES47_TEST1.0UT;1
1108 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: C: 0.07 { 0.07 sec) ASCII
1110 Time Step No. = 3 Elapsed Time = 3.819418E-04 days

1111 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.07 { 0.07 sec) Binary
1114 IR AR ERE R R RS S L A S R R R R Ry e L X NS NSRS ESE LR
LR EE S X

File PAA: [ANALYSIS.BF.QB0&600.ES47.TEST1)BF2_VMSA2_VS00_ES47_TESTL.OQUT;1
594 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.02 ( 0.02 sec) ASCII
396 Time Step No. = 3 Elapsed Time = 3.81%418E-04 days
3497 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.02 ( 0.02 sec) Binary

1000 LERE SRR EESE RS RS S SRR E RS RS R RS EE IR R R R R N R R R E LR RS R RS AR RS R ERN]
LES RS EEE LR T

EER XS R LN ¥

File PAR: [ANALYSIS.BF.QB0600.ES47.TEST1]BF2_QB0O600_ES47_TEST1.CUT;1
1123 CPU Time (total for rum) = 0.07 sec = 0.00002 hr

1124 LAE RS A RS R E LR E LR LR R e R R L R e R R E SR E R E IR SR RS SR S R R
* Wk W ok

File PAA:[ANALYSIS.BF.QBO600.ES47.TEST1])BF2_VMS82_V500_ES47_TEST1.0UT;1
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1008 CPU Time (total for run) = (.03 sec = 0.00001 hr

1010 EE R E A E SRS R R REEEEEEEREREE SRR SRR R ESEESSR R R RN EREEE RS R R R R R R EREREEEELEEREEESRERS]
XS R R SRR ELEEY

ok ok K A ke Ak ok

File PAA:[ANALYSIS.BF.(QB0600.ES47.TEST1]1BF2_QB0O600_ES47_TEST1.0UT;1
1182 Date: §2/13/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.07 { 0.07 sec) ASCTIT
1184 Time Step No. = 4 Elapsed Time = 5.775417E-04 days
1185 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.07 { (.07 sec) Binary

1188 LR AR RS ER A SRS EREEEEEE NS EESEE RIS ELIEEEEEEE RS R EEREEE RS RN R RS R EERERELEREEREREEESEESES]
ER R

File PAA:[ANALYSIS.BF.QBO60(.ES47.TEST1]BF2_VMS8Z_V500_ES47_TEST1.0UT;1

1068 Date: (04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.03 ( 0.03 sec) ASCII

1070 Time Step No. = 4 Elapsed Time = 5.775417E-04 days

1071 Date: 04/06/06 Time: 11:10:50 CPU Time: (0 0: 0: 0.03 {( 0.03 sec) Binary

1074 LE RS RS SRS R RS LR LE SRR FEEE R EEE RSN YRR R R RN TR AR R RS R SRR EEEEREE EEE R LN L LN ST
A XS R R R LR EEX]

PR E R EEETE N

File PRA: [ANALYSIS.BF.QROG0D.ES47 . TEST1]BF2_QBO600_ES47_TEST1.0UT:1
1197 CPU Time (total for run) = 0.07 sec = 0.00002 hr

1198 EE R EE R E LSRR R EE RS EREESEE R LR R R Y Y E RS R RN YN FE R SRR R EE RS R SRR SRR R R LR LR S N AN S NS S
* dr o ok
File PARA: [ANALYSIS.BF.QB0S0C.ES47.TEST1]BF2_VMS82 VS00_ES47 _TESTI.CoUT:;1

1083 CPU Time (total for run) = 0.03 se¢ = 0.00001 hr

1084 R R R R RS R RS R RS R RS R AR EEE R R EE SRR R EREEIEESRRSARRR AR REREEREEE R R AR S EESEREEREERSES

LER TR ER B EE S

LR A R R R R R ER NS

File PAA: [ANALYSIS.BF.QBOG0D.ES47.TEST1IBF2_QBL600_ES47_TEST1.CUT;1
1256 Date: 02/13/07 Time: 14:11:23 CPU Time: 0 0: 0: 0.07 { 0.07 sec) ASCII

1258 Time Step No. = 5 Elapsed Time = 8.318215E-04 days

1259 Date: (02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.07 ( 0.07 sec) Binary

1262 LE SRR R RS AR LR R R R FE R R R RN EEEEEREEEEEEEE T L PN T EEEFEETEEEEEEEEEE SRS SRS LR ]
LA RS &N
File PAA: [ANALYSIS.BF.QBOG0OD.ES47.TEST1]BF2_VMSE2_VS500_ES47_TEST1.OUT;1

1142 Date: 04/0€/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.03 ( 0.03 sec) ASCII

1144 Time Step No. = S Flapsed Time = B.318215E-04 days

1145 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.03 { 0.03 sec) Binary

1148 LR E SR FERE RS EESEE AR R EE R FEEEE TR T RS RS LR R FE RS EEEER SRR ENFYEELEE L EE LR EE RS LR R ]
v dr ok ok Eode ok k ko

LES R RS R EEE RN

File PAA: [ANALYSIS.BF.QB0600C.ES47.TEST1]BF2_QB05600_ES47_TEST1.0UT;1
1271 CPU Time (total for run) = 0.07 se¢ = 0.00002 hr

1272 LEES AR EAEE R ESEEE R EE SRR RS X ELEE LR R R AR RS AEEE RS RS R R IR E LR R RS EEREEEE
L AR A

File PAA: [ANALYSIS.BF.QBO&00.ES47.TEST1]BF2_VMSBZ2_V500_ES47_TEST1.0UT;1
1157 CPU Time (total for run) = 0.03 sec = 0.00001 hr

1158 RS AR ERAEEAEE SR E S SRR RS RS R R R R E R R AR SRR R ERE R SR RS EREEREES SRR EREEEE S
Ak khkhkhk ok h kot
R R RS ERE E NS 2

File PAA: [ANALYSTS.BF.QBO60D.ES47.TEST1]BFZ_QBO60C_ES47_TESTL.CUT;1
1330 Date: 02/13/07 Time: 14:11:29 CPUJ Time: 0 0: 0: 0.07 ( 0.07 sec) ASCIIT
1332 Time Step No. = ¢ Elapsed Time = 1.162385E-03 days
1333 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.07 [ 0.07 sec) Binary

1336 R AR EERER AR EREE SRR EE SRR LR E RS EEEE SRS R R R EE SRS R R SR RS EEREREEEE S EREEEEREESESSES]
de ke kK ek

File PAA: [ANALYSIS.BF.QB(0A00.ES47.TEST1]BF2_VMS82 V500 _ES47 TEST1.CUT;1

1216 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.04 { 0.04 sec) ASCII

1218 Time Step No. = ¢ Elapsed Time = 1.162385E-03 days

1219 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.04 { 0.04 sec) Binary

1222 AR SR EREEE LR LR SRS R E R E NS R R R R EEEE R R AR R R T EE R AR SRS R R R EREEEES R EEE R SRR EEEE LR
EEE RS B EX L X XX

IR R EE R TR R EE X ]

File PAA: [ANALYSIS.BF.(QBO60C.ES47.TEST1}BF2 QB0O600_ES47_TEST1.0UT;1

1345 CPU Time {(total for run) = C.08 sec = 0.00002 hr

1346 LEERER R SRR R AR AR R AR E LR E R R R ISR LR LR R R E AR ES R EER EREEESE S SRS
* Wk K
File PAA: [ANALYSIS.BF.QBO&0Q.ES47.TEST1)BF2 VMS32_VS00_ES47_TEST1.0UT:1

1231 CPU Time (tetal for run) = 0.04 sec = 0.00001 hr

1232 AR AL AL E SRS RS RS RS E RS RS RREIEEREE R ELEEL SRR LRSS ERREEEREE RS

Ahkdkhkkwdkwkk

whkkkk kA kwkk

File PAA:[ANALYSIS.BF.QBOG0O0O.ES4A7.TEST1]BF2_QB0600_ES47_TEST1.0QUT;1
1404 Date: 02/13/07 Time: 14:11:29 CPU Time: Q 0: 0: 0.08 { 0.08 sec) ASCII
1406 Time Step No. = 7 Elapsed Time = 1.592118E-03 days
1407 Date: 0Z/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.08 ( 0.08 sec) Binary

1410 L R e R R
EEEE S X
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File PAA:[ANALYSIS.BF.QBC600.ES47.TEST1])BF2_VMS82_V500_ES47_TEST1.QUT;1

1250 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.04 ( 0.04 sec} ASCII

1292 Time Step No. = 7 Elapsed Time = 1.592118E-03 days

1293 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.04 ( 0.04 sec) Binary

1296 LR R R R R S A E AR R R R R R R R R LR R R R X T F E R E T LSRR
ok kwhkkkhk

LR R E R RS L ERE]

File PAA:[ANALYSIS.BF.QB0OG00.ES47.TEST1]BF2_QBO600_ES47_TEST1.QUT;1
1419 CPU Time (total for run) = 0.08 sec = 0.00002 hr

1420 M de kg ok e dr ok e A Ak A ek r A ok el e ok e e o e e o e ok sk e e ok o W e Wy ok e ek o ek e e ok e e ke e s e o T ok ok e
Fwk ko x

File PAA: [ANALYSIS.BF.QB0600.ES47 .TEST1]BF2_VMS82_Vv500_ES47_TEST1.OUT; 1
1305 CPU Time {(total for runj = 0.04 sec = 0.00001 hr

1306 LEA S AL E AL RS R R SRR EEEEREEEEERERE RS R R R RS R R R R AR RS RS AR R R ERRE RS R R R EREREEEEE]
ko k ok khkk kK

LE R EEXERTE L]

File PAA:[ANALYSIS.PBF.QBOA00.FS47.TEST1]BFZ_QB0O600_ES47_TEST1.QUT;1
1478 Date:; 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.08 ( 0.08 sec) ASCII

1480 Time Step No. = 8 Elapsed Time = 2.150771E-03 days
1481 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0; 0,08 { 0.08 sec) Binary
1484 FR A kK K N K ok ok ko A Aok ok Ak kb ok k kA ok k kA AN A Kk Kk k ok ok A ok k ek ek kN ko gk e ko kot kW ke ke ok

ok ok oW

File PAA:{ANALYSIS.BF.QB0O500.ES47.TEST]]BF2_VMSS82_VS00_ES47_TEST1.QUT;1
1364 Date: 04/06/06 Time: 11:10:50 CPU Time: O 0: 0: 0.04 ( 0.04 sec) ASCII

1366 Time Step No. = 8 Elapsed Time = 2.150771E-03 days
1367 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.04 ( 0.04 sec) Binary
1370 LEE R A RS R AR EL S AR RS R R R R R R R e R R N T RS E R R R RN

o de ko ko ok ok ok oh ok

AR SRR X EREE T

File PAA:[ANALYSIS.BF.QBC60CD.ES47.TEST1)BFZ_QBO60(0_ES47_TEST1.OUT;1
1453 CPU Time (total for run) = 0.08 sec = 0.00002 hr

1494 LA RS R A SR EEEERER S LR L s s R R YR N EEE T EEE SRR SR T
ok ok ok ok

File PAA: [ANALYSIS.BF.QB0600.FES47.TEST1]BF2_VMS8Z VS00_ES47_TEST1.0UT;1
1372 CPU Time {(total for run) = 0.04 sec = 0.00001 hr

1380 LA ERARE SRR EREEEELE S S R R R I R R R R R E S R RS R SRR LR L
LE RS TR XS EER T

EE R R LR LN S S L]

File PAA: [ANALYSIS.BF.QB0600.ES47.TEST1]BF2_QBO600_ES47 _TEST1.OUT;1
1552 Date: 02/13/07 Time: 14:11:2% CPU Time: O Q: 0: 0.08 ( 0.08 sec} ASCIT

1554 Time Step No. = 9 Elapsed Time = 2.877020E-03 days

1555 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: D: £.08 [ 0.08 sec) Binary

1558 LR R R R A ER RS R S AR R RS R E R F R R R E R R e R E R LRI EIE RS SR R LR
W&ok ok

File PAA:[ANALYSIS,.BF.QBC6A0D.ES47.TEST1])BF2_VMS82_VS00_ES47_TEST1.QUT;1
1438 Date: 04/06/06 Time: 11:10:50 CPU Time: Q0 0: 0: 0.04 ( 0.04 sec) ASCII
1440 Time Step No. = 9 Elapsed Time = 2.377020E-03 days
1441 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 O0: 0: 0.04 { 0.04 sec} Binary

1444 LSRR AR RS RS R EELEREE RS SRR EREEE N E IR R R SRS R RS RS LRI R RS RS RER LRSS
J o dde ok de ek e dek ok

AR R T E R SRR E S

File PAA:[ANALYSIS.BF.QBOG00.ES47.TESTL1]BF2_QBOS00_ES47_ TESTL.QUT;1
1566 CPU Time (this time step) = 0.01 sec = 0.00000 hr

1567 CPU Time (total for run) = 0.09 sec = 0.00003 hr
1568 LA R R S R R S N R R RS RS RS S S T EREEEESE R ER ESEE FEE EEEEEE L FEEEEEEEaFEIEFFEEFLEFEERESEEFEEEEEE]
ok ok 4 odr ok

File PAA: [ANALYSIS.BF.QB06Q0.ES47.TEST1]BF2_VMSB82_VS00_ES47 TESTL1.CUT;1
1452 CPU Time (this time step) = 0.00 sec = 0.00000 hr
1453 CPU Time (total for run) = 0.04 sec = 0.00001 hr

1454 Frdok sk ko de vk ke e ek e de ok e ok e ek ke ik e ok e dr kb b de ok e e e dr ok dr e o e ok sk gk ok e o e Aok ok ek ok e e ke
LR E AR R SRR 2K

Hokodr ok ook ok o o ke

File PAA: [ANALYSIS.BF.QB0O500.ES47.TESTL1]BF2_QBOS00_ES47_TESTL.OUT;1
1626 Date: 02/13/07 Time: 14:11:29 CPU Time: 8 0: 0: 0.09 { 0.0% sec} ASCIT
1628 Time Step No. = 10 Elapsed Time = 3,821143E-03 days
1629 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.09 ( 0.09 sec) Binary

1632 (AR R R RS R SR EREER SRR LR R AL T E I R R s S R R R E R A RS PR E R R LR PR R

d ok ok ok ok

File PAA: [ANALYSTIS.BF.QBO600.ES47.TEST1|BFZ_VMS82_V500_ES47_TEST1.QUT;1

1512 Date: 04/06/086 Time: 11:10:50 CPU Time: 0 O: 0: 0.05 ( 0.05 sec) ASCIT
1514 Time Step No. = 10 Elapsed Time = 3.821143E-03 days

1515 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.05 ( 0.05 sec) Binary

1518 LR AR RS EE R R R B R R R e T EE T EE R LS RS N
et de ok ko ok ko

LER R R R EE R

File PAA:[ANALYSIS.BF.QB0600.ES47.TEST1]BF2 QB0600_ES47_TEST1.0UT;1
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1640 CPU Time (this time step) = 0.00 sec = 0.00000 hr

1641 CPU Time (total for run) = 0.09 gec = (0.00003 hr

1642 LR RS R EE RS R RS R R FEE SRS F AR R R R R R Y YR AR R R E N RIS EE LR R L E RS E RS R E R EE LSRN LR LR LR
4 dr ¥ de dr ok

File PAA: (ANALYSIS.BF.QBOAQD.ESA7.TESTLIRF2_VMSE2 Y500 ES47_TESTL.QUT;1L
1526 CPU Time (this time step) = 0.01 sec = 0.00000 hr
1527 CPUJ Time (total for run) = 0.05 sec = 0.00001 hr

1528 R ERE R R R AR EE R E R EE R e R R R R R R RS R AR T E RS RS R R R R R LR EEEEEEEEE RS R R EE S
kkFawkkawrkhkkhk

AR E SRR REERS]

File PAN: {ANALYSIS.BF.QRBO&00.ES47.TRST1]BF2_0B0600_ES47_TEST1.0UT;1
1700 Date: 0Z/13/07 Time: 14:11:29 CPU Time: 0§ 0: 0: 0.09 ( 0.05 sec) ASCII
1702 Time Step No. = 11 Elapsed Time = 5.048504E-03 days

1703 Date; 02/13/07 Time: 14:11:29% CPU Time: 0 0: 0: 0.09 ( 0.09 sec) Binary
1706 LR EEEEREAREEEELEEREEFEE RS R R SR EXE R EE RS SRR R FEEEEE R SR RER RN REEERERAEREREE SR REEEEEESRE]
o Aok e g

File PAA:[ANALYSIS.BF.QBOG00.ES47.TEST]1]BF2_VMS82 Vv500_FES47_TEST1.0UT;1

1586 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.05 ( 0.05 sec) ASCIT

1588 Time Step No. = 11 Elapsed Time = 5.048504E-03 days

1589 Date: 04/06/06 Time: 11:10:50 CPU Time: O O: €: 0.0% ( 0.05 sec) Binary

1592 AR EREEEE SRR ELE SRR S EREE R R R R R R EEEE RS RS SR RSN EERREREEER SRR R R R EEEREEREEEREEEREERS]
W ok v de deowk W ek e

ko ko ok ke ko ok

File PAA: [ANALYSIS.BF.QBQ600.ES47.TEST1]BF2_QB0600_ES47_TEST1.0UT;1
1715 CPU Time (total for run) = 0.08 sec = 0.00003 hr

1716 R E R R EE R SRR FE R EREEE FEEEEEEEREE R F RN FEEEEEEFET ST EEEEEEEE R EEF I EELE FEEFERFEREE R R SRR ]
% drod etk
File PAA: [ANALYSIS.BF.(QB0600.ES47.TEST11BF2_VMS82_VS00_ES47_TEST1.OUT;1

1601 CPU Time (total For run) = (.05 sec = 0.00001 hr

1602 LES R E R ER R E SRR E R EZE R AR E R SRR EFEEESEREEES SRS R RS FL RS IR SRR REEEREREEEE RS ER S SEE

LR RS2 R LE EE R

LR R AR R R R SR

File PARA: [ANALYSIS.BF.{QBO600.ES47 .TEST1)BF2_0QB0600_ES47_TESTL.OUT;1
1774 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.09 ( 0.09 se¢} ASCII
1776 Time Step No. = 12 Elapsed Time = 6.644072E-03 days

1777 Date: (02/13/07 Time: 14:11:29 CPU Time: O O: 0: 0.09 ( 0.09 sec} Binary
1780 EER R R EFE SRR SRR RS R EEE R R R L EEEE FEETE SR EEEEF SRS EEEALEXLEREEREEERE R R R E R E R EE-E R XN S
* ok kk ok

File PAA: [ANALYSIS.BF.QBOG00.ES47.TEST1]BF2_VMSA2_V500_ES47_TEST1.QUT;1

1660 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: Q: 0.05 ( 0.05 seg) ASCII
1662 Time Step No. = 12 Elapsed Time = 6.644072E-03 days

1663 Date: 04/06/06 Time: 11:10:50 CPU Time: Q0 0: 0: 0.05 ( 0.05 sec) Binary

1666 LR ER LRSS RS R R R e R R R R R R R F LR R TN I E R TR E R R RS EE R R RS E RS R R LSRR EERE RS RSN
whwkkdkkdhkdh
EEEE S B RS RS R

File PAA: [ANALYSIS.BF.QBQ600.ES47.TEST1]BF2_{QBO600_ES47 TEST1.O0UT;1
178% CPU Time (total for run; = 0.09 sec = 0.00003 hr

1790 LR R RS LRSS RSN ERE SRR RS R SRR ER SR EREERRRRR R R AR RS R R RS L EREERS
Pk e e gk e

File PAA: [ANALYSIS.BF.(QBO&00D.ES4A7 .TEST1]BF2_VMSS2_VH00_ES47_TESTL.QUT;1
1675 CPU Time (total for rum}) = 0.05 sec = 0.00001 hr

1676 LR RS A XA EE RS A X RN ERE RS E R A XS R R AR R R R R R RER R AR AR LR SR RS S R EEREER LRSS
LEE R R EL RS R

hkxk ke Rk hh kA

File PAA: [ANALYSIS.BF.(QB0O600.ES47.TEST1]BF2_QB0600_ES47_TESTL.OUT;1
1848 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.10 { 0.10 se¢) ASCII
1850 Time Step Ng. = 13 Elapsed Time = 2.718311E-03 days
1851 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.10 { 0.10 sec) Binary

1854 LR R R R R R R RN e R R R R E R R R R R S R R R RS R RSN R
% % d 4 ko

File PAA:[ANALYSIS.BF.QBO600.ES4A7.TEST1]BF2_VMSB2_VS0O0_ES47_TESTL.QUT;1
1734 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.05 { 0.05 sec) ASCII
1736 Time Step No. = 13 Elapsed Time = 8.718311FE-03 days
1737 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.05 ( 0.05 sec} Binary

1740 LR R RN S R AR R A E R R R R E RS R R R R AR RS AR EEEE RS R EEEREREERERE EREEES]
dok ok ke ek ok

sk bk ke kg de ok W

File PAA: [ANALYSIS.BF.QB0O600.ES47.TEST1]BF2_(QB0600_ES47_TEST1.0UT;1

1863 CPU Time (total for run} = 0.10 sec = 0.00003 hr
1864 LA RS S AR E R SR ER SRR SRR AR RS RN LER SRR R Rl RS RS Rl
LEXE ER]

File PAA: [ANALYSIS.BF.QBOG0ON.ES47.TESTL|BFZ_VMSE8Z_V500_FES47_TESTL.OUT;:1

1749 CPU Time (total for run) = 0.06 sec = 0.00002 hr

1750 LA RS R ELERERESEEEEE IR R R N R R N A A N EE T RS RS E R R R LR ]
dokow hk Kk KKk ok

ke dkowkkowkohk
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File PAA: [ANALYSIS.BF.QB0600,ES47.TEST1]BF2_QBO600_ES47_TEST1.0UT;1
1922 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.10 { Q.10 sec) ASCII
1924 Time Step No. = 14 Elapsed Time = 1.141482E-02 days
1925 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.10 ( 0.10 sec) Binary

1928 LA RS S SRR S R R L R E R AR RS EL R ES R R E RS SR E LIS R AR E RS SR NSRS SR L D]
* & dr ok ko

File PAA:[ANALYSIS.BF.QBD600.ES47.TESTL]BF2_VMS82_VS(0_ES47_TEST1.0UT;1

1808 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0:; 0: 0.06 { 0.06 sec) ASCII

1810 Time Step No. = 14 Elapsed Time = 1.141482E-02 days

1811 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: {: 0.068 ( 0.06 sec) Binary

1814 LA R EEEEESERESESEREREE RS FEEETERESEEEETEREERZPPEFETRE IR EE TR LTSI ERR R PR EER X R R e X
kowdok Wk ok kk okk o

LEEREE SRR L LR

File PAA: [ANALYSIS.BF.QB(O600.ES47.TEST1]BF2_QBO&00_ES47_TEST1.0UT;1

1937 CPU Time (total for run) = 0.10 sec = 0.00003 hr

19138 LA A SRR R EE R L e R R R e
ok ok
File PAA: [ANALYSIS.BF.QBO600.ES47.TEST11BF2_VMSB2_V500_ES47_TEST1.0OUT; 1

1823 CPJ Time (total for rum} = 0.06 sec = 0.00002 hr

1824 LA R E SRS LS A S R R ARl R AR LR RS R R R RS E A EES SRR E LR FEEEES EREY ]

LEESETE R ELE Y
LEEEES SRR S RS

File PAA: [ANALYSIS.BF.QBO&0D.ES47.TEST1)RF2_QBO600_ES47_TESTL1.0UT;1
1996 Date: QZ/13/07 Time: 14:11:29 CPU Time: D 0: 0: 0.10 { 0.10 sec) ASCIT

1998 Time Step No. = 15 Elapsed Time = 1.492029E-02 days

1999 Date: 02/13/07 Time: 14:11:25 CPU Time: 0 0: 0: 0.10 { 0.10 sec) Binary

2OG2 LR RS S S SR R RN S S SRR RS R R R R R R EE RS EFEEEEEE R PEEIEEEE S EEFEIEEEFEEEESEENEEESEE R EX]
w ok ok ok ok k

File PAA: [ANALYSIS.BF.QBO600.ES47.TEST1]BF2_VMS82 VE00_ES47_TESTL.QUT;1
1882 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: (: 0.06 ( 0.06 sec) ASCII
1884 Time Step No. = 15 Elapsed Time = 1.43202%E-02 days
1885 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.06 ( 0.06 sec) Binary

1888 LA AR RS S EAR R AR E R LR R S R L e R R R R PR R R LA RS RS L R
dokd ok kodokok ok ok ok ok

dokk Aok okkokkok ok

File PAA: [ANALYSIS.BF.QBOG00.ES47.TEST1]BF2_0QB0OG00_ESA7_TESTL.OUT;1
2011 CPU Time (total for run} = 0.10 sec = 0.00003 hr

2012 AR R R LR R E R L E R R R S R RS L E S RS L ]

EEE 2 'Y

File PAA:[BNALYSIS.BF.QB0600.ES47.TEST1]BFZ_VMS82_V50Q_ES47_TEST1.0UT:1
1857 CPU Time {(total for run} = (.06 sec = 0.00002 hr

1898 LA NERELERARESE L ER S R AR RS IR T R R R R RS R R RS AR SRS L)
ek ek Kk odrok ke h ok

ok g ek e ok e Kk ok ok

File PAA:[ANALYSIS.BF.QBOS00.ES47._TESTL1]BFZ_QBOEOD_ES47_TESTL.OUT;1
2070 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: ¢: 0.11 ( 0.11 sec) ASCIT

2072 Time Step No. = 16 Elapsed Time = 1.94773%E-02 days
2073 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.11 ( 0.11 sec) Binary
2076 LA AR ERE SR SRR E RS R R R R R R R R R R R R R L

LE L X

File PAA:[ANALYSIS.BF.QB0&00.ES47.TEST1]BF2_VYMS32 VS500Q_ES47 TESTL1.OUT:1
1956 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.06 { 0.06 sec) ASCII

19588 Time Step No. = 16 Elapsed Time = 1,947739E-02 days
1559 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.06 { 0.06 sec) Binary
1952 Fk oAk dr ko Wk kgt ko ke ke dr kR h Rk ek ok dook Rk ok Aok ko ko ok bk e g R s drk e gk ek e ok e ook e ok ke

kA E ok kk ok k ok ko k

ek v gk e ok ok b gk ok

File PAA: [ANALYSIS.BF.QBOGL0O.ES47 . TEST1]BF2_QBOA00_ES47_TEST1.0UT;1
2084 CPU Time (this time step} = D.01 sec = 0,00000 hr

2085 CPU Time (total for run}) = 0.11 sec = 0.00003 hr

20865 LR AR R R R L R e A AR i s AR R E R R RS R R R L R
* ok h ok kK
File PAA:[ANALYSIS.BF.(QBO600.ES47.TESTL]BF2_VMS82_V500_ES47_TEST1.0UT;1

1970 CPU Time (this time step) = 0.00 sec = 0.00000 hr

1971 CPU Time {toctal for run) = 0.06 sec = 0.00002 hr

1272 Ikdkkdkkdk ko k ke kb kX ko ke k ok ko hkdr kA ko hhdkkhrhrk ke k ok hdk ek ke hkdr

R AR SRR E RS RS

LERE E R ERE R R RS

File PAAR: [ANALYSIS.BF.QBOG00.ES47.TEST1]1BF2_QBO&00_ES47_TEST1.CUT;1
2144 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.11 ( 0.11 sec) ASCII
2146 Time Step No. = 17 Elapsed Time = 2.540162E-02 days
2147 Date: 02/13/07 Time: 14:11:29 CPU Time: Q0 0: 0: 0.11 { 0.11 sec) Binary

2150 LA AR ELE RS S SR EEL SRR R R T AT R R PN SRS RS EEEE SR LR
* ki ok k *

File PAA: {ANALYSIS.BF.QB0O600,ES47.TEST1]|BF2_VMSA2 V500 ES47_TESTL.QUT;1
2030 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 O: Q: 0.06 ( Q.06 sec) ASCIT
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2032 Time Step No. = 17 Elapsed Time = 2.540162E-02 days

2033 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.06 { 0.06 sec) Binary

2&36 R EREEE RS ERSEREE ST EREEEL EE SRR B R Ry e N E 2 A R E L RS EERENEEEE LSRR
EEES R R RS RN LS

LEE SRR SR EER N

File PAA:[ANALYSIS.BF.QB0O600.ES4{7.TEST1]BF2_QBO600 ES47 _TEST1.0UT;1

21k9 CPU Time (total for run) = 0.11 sec = 0.00003 hr
2160 ER R SRS EE R R R ER RS R E R R E R E I R R RS R RS E SRS RS SRR R RS SRR
% dr ook e ke

File PAA:[ANALYSIS.BF.QBOG0C.ES47.TEST1]BF2_VMSB2_v500_ ES47_TEST1.0UT;1
2045 CPU Time (total for run) = 0.06 sec = 0.00002 hr

2046 LR AR EEEEREEES SRS S ISR LR R E SR R R R E LS E RS S E RS R RS R EREE RS EESEEEEE]
EE RS A RS E RS

F ook e drk g ootk ok A ko

File PAA:[ANALYSIS.BF.(QBO600.ES47.TEST1]BF2_QBUE00_ES47_TESTL.OUT;1
2218 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 Q: 0: 0.11 ( 0.11 sec) ASCII
2220 Time Step No. = 1B Elapsed Time = 3.310313E-02 days
2221 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: §.11 ( 0.11 sec) Binary

2224 RS A EE R E R R ER R S R R EEE SR s A e R R R A R R I E LS R R I RS RS R AR EE SRR RS R SRS

% % % %k oAk

File PAA:[ANALYSIS.BF.QBO60(.ES47.TEST11BFZ_VMS82 VS(00_ES47_TESTLl.oUT;1

2104 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.06 { 0.06 sec) ASCII
2106 Time Step No. = 18 Elapsed Time = 3.310313E-02 days
2107 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.06 ( 0.06 sec} Binary

2110 Fhkk A h ko k kA drk kb h kb ke ko kh k ko hd kkkhk kb kb kb kh ko kwdkk h ok kb ok X &
* ok kkok dkw ok okok Kk

I ZEE SRR E LR

File PAA;:[ANALYSIS.BF.QBO6C0.ES47.TEST1]BF2_QBO600_ES47 TEST1.0UT;1

2233 CPU Time (total for run) = 0.11 sec = 0.00003 hr
2234 R R RS R R EREE RS RS RS R SRR IR E R R R R R R R R A EEEEERARER R RS RESR RS EE R E R SRS S EEED
% dr ok e &

File PAA:[ANALYSIS.BF.(QB0O600.ES47.TEST1]BF2_VMSE2_V500_ES47_TEST1.0UT;1

2119 CPU Time {total for run} = 0.06 sec = 0.00002 hr

212G IS SRS SRR R AR EE RSN EE RS EEREEEE R FESEEEEFEEFEEEEEEE NSRRI FFEFEEEEEFEESEREEE NS
kA okkkk ook ok kK

kddkkEkok ok kk A

File PAA: [ANALYSIS.BF.(QBO6(0.ES47.TESTL1]BF2_QBO600_ES47_TEST1.0UT;1

2292 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.11 ( 0.11 sec} ASCII

2254 Time Step No. = 19 Elapsed Time = 4.311508E-02 days

2295 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.11 { 0.11 sec) Binary

2298 AR AR R R AR R R N R R R R T R R R R R R E LR R R R A EE R RS AR F TR LR E SRR R EEE RS X E RS
drkkdkk
File PAR: [ANALYSIS.BF.QBU600.ES47.TEST1]BF2_VMS82_v500_ES47_TESTL.OUT;1

2178 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.07 ( 0.07 sec) ASCII

2180 Time Step No, = 19 Elapsed Time = 4.311508E-02 days
2181 Date: 04/06/06 Time: 11:10:50 CPU Time: O 0: 0: 0.07 ( 0.07 sec) Binary
2184 LA R AR A AR S RS SRS RS AR S SRR AR R RSl R R R SRR R TR S SRER RS R RS ER R R RS S SE]

(R E S L EREEESE]
R ER RS RS ERE S

File PAA: [ANALYSIS.BF.QBOROQ.ES47.TEST1IRF2_QBO6Q0O_RS47_TEST].QUT;1
2307 CPU Time {total for run) = 0.12 sec = 0.00003 hr

2308 LA AR AL IR R RS E R E R R R L N A L R RS RS R RS EES R L LRSS AR
Aok kR E
File PAA:[ANALYSIS.BF.QBO6(0.ES47.TESTL]BFZ_VMS82_V500_ES47_TEST1.QUT;1

2193 CPU Time (total for rum) = 0.07 sec = 0.00002 hr

2194 LA R ERE LSRR ELEEE RIS SRRl N EREEE RS R RS R R R Rl SRRl RS R Rl

LEEE S RS EEEEE

*okdk ok Aok ko kb ke

File PAA: [ANALYSIS.BF.QBOA0Q.ES47.TEST1]1BF2_QB0600_ES47_TESTL.OUT;1
2366 Date: 0D2/13/07 Time: 14:11:29 CPU Time: £ 0: 0: 0.12 { 0.12 sec) ASCTI
2368 Time Step No. = 20 Elapsed Time = 5,.613062E-02 days
2369 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.12 { 0.12 sec) Binary

2372 R L R R R R E R L R 3 2 4 R s s R s r T
AT ALK

File PAA: [ANALYSIS.BF.QBO600D.ES47.TEST1]BF2_VMS82_V500_ES47_TEST1.QUT;1

2252 Date: 04/06/06 Time: 11:10:50 CPU Time: O 0: 0: 0.07 ( 0.07 sec}) ASCIIT
2254 Time Step No. = 20 Elapsed Time = 5,613062E-02 days

2255 Date: 04/06/06 Time: 121:10:50 CPU Time: O 0: Q: 0.07 ( 0.07 sec} Binary

2258 LR R SRR S RS E R R RS RS RSl AR ER RS R EERE LRt ElRli Rl Rl st S Rl
Aok de Wk K ok ko ok
sk ok ko ok ok kR

File PAA:[ANALYSIS.BF.QBU600.ES47.TEST1]BFZ_QBO600_ES47_TEST1.0UT:1

2381 CPU Time (total for run} = 0.12 sec = 0.00003 hr
2382 IS AR RS SRR S R R R R R E R E R R R R R R SRR EE RS R RS RN RS NS
*hk Ak o

File PAA: [ANALYSIS.BF.QB0O600.ES47.TEST1]BF2_VMS82_Vv500_ES47_TESTL.OUT;1
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2267 CPU Time (tctal for run} = 0.07 sec = 0.00002 hr

27268 MR R RS R RS SR N R AR A RS E SRR R ELEER RS RSN R ER AL AR R RS R E R R
LR S AR B R R E R E S

dr o e g ek ok ok W e ok

File PAA: [ANALYSIS.BF.QBO600.ES47.TEST1]RBF2_0QBOED0_ES47 _TEST1.OUT;1
2440 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 G: 0: 0.12 ( 0.12 sec) ASCII
2442 Time Step No. = 21 Elapsed Time = 5,787037E-02 days
2442 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: Q: 0.12 ( 0.12 sec) Binary

2446 LER R SR EEREEE RS SRR SRS EES R LEE R R RN SRR E R R R AR R R EE R ERE R RS R LRSS
*wxkkk

File PAA: (ANALYSIS.BF.QBO600.ES47.TEST1]BFZ_VMSB2 V500_ES47_TEST1.OUT;1

2326 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.07 ({ 0.07 sec) ASCIT

2328 Time Step No. = 21 Elapsed Time = 5.787037E-02 days

2329 Date: 04/08/06 Time: 11:10:50 CPU Time: 0 0: ©: 0.07 ( 0,07 sec) Binary

2332 LA RS RS E RS E TR EEEE SRR R R R A R S A SR R E R R AL LT X
EFREERS S5 S & 8%

khkdkdhkdhkdkk i

File PAA: [ANALYSIS.BF.QB0600.ES47.TEST1]BF2_QBO&00_ES47_TEST1.QUT:1

2455 CPU Time (total for rum} = 0.12 sec = 0.00003 hr
2456 LA R R ER LR SRR SRR R ER RS SRR R R R RS E RS R LR
koW Ak Wk

File PAA:[ANALYSIS.BF.(QBC600.ES47,TEST1]BF2_VMSA2_VS00_ES47_TEST1.0UT;1
2341 CPU Time (total for run) = 0.07 sec = 0.00002 hr

2342 LA R EREELR RS LR EEERE R RS R TR N R R RS R R R R E RS R LR E R RS RS
Ik hkk ki kxk

dedegk e deok ok ke ko i &

File PAA:[ANALYSIS.BF.QBOSGO.ES47.TESTl]BF2_QB0600_ES47_TEST1.GUT:l

2514 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.12 ( Q.12 sec) ASCII
2516 Time Step No. = 22 Elapsed Time = 5.798611E-02 days

2517 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.12 ( 0.12 sec) Binary

2520 LR A R AR R R R R R R AR R RS R R R R R R R L R R R R AN R R
dkk ko

File PAA:[ANALYSIS.BF.QBDSDD.ES47.TESTI]BFE_VMssz_VS00_ES47_TEST1.0UT;I
2400 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.07 { 0.07 sec) ASCII
2402 Time Step No., = 22 Elapsed Time = 5.798811E-02 days
2403 Date: 04/06/06 Time: 11:10:50 CPU Time: ©¢ O: 0: 0,08 { 0.08 sec} Binary

2406 LA AR EREERLEEEEE ISR ERR AR R R R R R R L R R R LSS EEEE R E L RS RN
gk kR Rk ok d ok

dedkk ke hohdkkok ok Xk

File PAA: [ANALYSIS.BF.(QB0600.ES47_TEST1]BFZ_QBO600_ES47_TEST1.OUT;1
2528 CPU Time (this time step) = £.00 sec = §.0000G hr

2529 CPU Time (total for run} = 0.12 sec = 0.00003 hr
2530 Ak kb kWb Kk ddddordrd ok hddohd dk okt drdegh s &k dedhghde dek g dodbde gk ok e sk ek & g ok ok dr b ek o ok ok ok
EE R R RN

File PAA:[ANALYSIS.BF.QBDGOD.ES47.TESTl]BF2ﬁUHSB24V5OO;ES47_TEST1.OUT;l
2414 CPU Time (this time step} = 0.01 sec = 0.00000 hr
2415 CPU Time ({(total for run) = 0.08 sec = 0,00002 hr

2416 LR EE R L E R LR R R e T Ry R A R SRR ST L RS
LR E R B R R R FE]
[E RS R S XY

File PAA:[ANALYSIS.BF.QBO600.ES47.TESTL]BF2_QB0600_ES47_TEST1.0UT;1

25R8 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.13 ( 0.13 sec) ASCII
2580 Time Step No. = 23 Elapsed Time = 5.810185E-02 days

2591 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.13 ( 0,13 sec) Binary

2594 LR AR ER L E RS RS R E R R R E L R e R E R R E RN EEEEE T EE R
ok kKX

File PAA:[ANALYSIS.BF.QBO6C0,ES47.TEST1]RBF2_VMS82_V500_ES47_TEST1.QUT;1

2474 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.08 ( 0.08 sec) ASCII
2476 Time Step No. = 23 Elapsed Time = 5.810185E-02 days

2477 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 d: d: 0.08 ( 0.08 secj Binary

2480 LA AR R AR R AR AR L S R R R R R R R R R LA SRR
Ak hkhkk R kb xRk
ok okdeohokokok ok koo

File PAA: [ANALYSIS.BF.QBO&00.ES47.TESTL]IRBF2_QBO600_ES47_TESTL.OUT;1
2602 CPU Time (this time step) = 0.01 sec = 0.00000 hr

2603 CPU Time {total for run} = (.13 sec = 0.00004 hr
2604 LR R R R RS R ELEES SRR RS R A R AR R R R SRR RS R RN SRR RS R EERERRE RS
% k4 kb

File PAA: [ANARLYSIS.BF.QB0&00.ES47.TESTL]BF2_VYMSE82_V500_ES47_TESTL1.QUT;1
2488 CPU Time (this time step) = 0.00 sec = 0.00000 hr
24839 CBY Time (toktal for run) = 0.08 sec = 0.00002 hr

2490 LR R R AR LR E AR R AR R R TR L R R R R R R LR E N SR R R
Ek kA k kR kA%

ook e ek e e ko ek ok

File PAA:[ANALYSTS.BF.QB0600.ES47.TESTLIBFZ_QBO6Q0_ES47_TESTL.O0UT;1
2662 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.13 ( 0.13 sec) ASCIIT
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2664 Time Step No. = 24 Elapsed Time = 5.825231E-02 days
2665 Date: 02/13/07 Time: 14:11:29 CPU Time: C 0: 0: 0.13 { 0.13 sec) Binary

2668 AR AR ELEEESERFSEER RS SRR FE R E R R L E R R R RS R E N TR AR R R LR RS EREES]
dkkdokoh

File PAA:[ANALYSIS.BF.QBOG6Q0.ES47.TEST1]BF2_VMS82_V500_FES47_TEST1.0UT;1

2548 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.08 ( 0.08 sec} ASCII
2550 Time Step No. = 24 Elapsed Time = 5.825231E-02 days

2551 Date: 04/06/06 Time: 11:10:50 CPU Time: ¢ 0: 0: 0.08 ( 0.08 sec) Binary

2554 LR AEEA LR ES R L ERE SRR R R S N S e R R L E RS AR S AR A RS AR ELE EERELEEEEESE]
®dk ok k ok ook ok ok
LRI E RS TS S

File PAA: [ANALYSIS.BF.QBOG00.ES{7.TEST1]BFZ_QBOE00O_ES47_TEST1.0UT;1

2677 CPU Time (total for run) = 0.13 sec = 0.00004 hr

2678 IR R AR AEERES RS R R ERE SR XSRS R RS RS RN SRR EET R R R AR RS RS R R RS RA SRS XA RN ES RS
dhkE ek ok
File PAA:[ANALYSIS.BF.QBOG00.ES47.TEST1]BFI_VMS82_VS00_ES47 TEST1.QUT;1

2563 CPJ Time i{total for run) = 0.08 sec = 0.00002 hr

2564 dhkdkhkkkdh kA Ak h kA kdhok ko hk ket ko kA d ko k s dekRdd b drdrsbdrok kg drdk sk ko drde o & o o dr e deok e o e e e

Aok ook ek ok Ak k

A EREEE S SR X LR

File PAA:[ANALYSIS.BF.QBOG00.ES47.TEST1]BF2_0B0A00_ES47_TESTL.0UT;1
2736 Date: 02713707 Time: 14:11:25 CPU Time: 0 0: 0: 0.13 ( 0.13 sec) ASCII
2738 Time Step No. = 25 Elapsed Time = 5.844791F-02 days
273% Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.13 ( 0.13 sec) Binary

2742 LA RS R R R AL ES RS EEEEEE RS R R RIS R R Y Sl R RS REilElEEEEElERREEER SRS
*ok koo ok

File PAA: [ANALYSIS.BF.QBO600Q.ES47.TEST1]BFZ_VMSR2_V500_ES47_TEST1.0UT;1
2622 Date: 04/06/06 Time: 11:10:50 CPU Time: ¢ 0: 0: 0.08 { 0.08 sec) ASCII
2624 Time Step No. = 25 Elapsed Time = 5.844791E-02 days
26825 Date: 04/06/06 Time: 11:10:50 CPU Time: 0§ 0: 0: 0.08 { 0.08 sec) Binary

2628 LA RS E SR SRR R s e SRR S SRR R R ESEESE RN EE S EEEEEREE RS R RE RS EEE R EREESSESS
huwkhkwhkk ik bk

e dode drok o od ok ok WOk ok

File PAA: [ANALYSIS.BF.(QBO600.ES47.TEST1IBF2_QB0600_FES47 TEST1.0UT;1

2751 CPU Time (total for run) = 0.13 sec = 0.00004 hr

2752 LEA S RS XSS R AR e N SRR R R R TSR R R RS RSN E LRSS RS
kR ok k
File PAA: [ANALYSIS.BF.QBO600.ES47.TEST1]BF2_VMSE82_ v500_ES47_TEST1.0UT;1

2637 CPU Time (teotal Ffor run) = 0.08 sec = 0.00002 hr

2638 R R R Tk L e i A s R R R R R S22 AR A RS X N

ok ok ok ok k ok ok ok okok ok

kKo k ok ok k ok okt

File PAA: {ANALYSIS.BF.QBQA&(Q0,.ES47.TEST1]IBF2_0QB0600 ES47_TESTL.OQUT;1
2810 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.13 { 0.13 sec) ASCII

2812 Time Step No. = 26 Elapsed Time = 5.870219%9E-02 days

2813 Pate: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.13 ( 0.13 sec) Binary

2816 dk kA ddkkkd ko hkbdek R kR ko k ok deok ok dh ks ok ook ek ko e A do ok g e drok ok e ok ok e K ok ok Wk e b ok e ok ok e e
* ok d Ak ok

File PAA:[ANALYSIS.BF.QBO600.ES47.TEST1]RF2_VMSE2_V500_ES47_TESTL.CUT;1

26596 Date: 04/06/06 Time: 11:10:50 CPU Time: O 0: O0: 0.09 ( 0.09 sec) ASCII

2698 Time Step No. = 26 Elapsed Time = 5.870219E-02 days

26499 Date: 04/06/06 Time: 11:10:50 CPY Time: 0 0: 0: 0.09 ( 0.09 sec) Binary

2702 A AR ERERE SRR SRR FEE R E RN E SRR R E R R R TR e R R R SRS A E SR FE LSRR SRR R
k¥ Ekhkkhwkkkk

dedrdk ok ok ok o obr ok ok k&

File PAA: [ANALYSIS.BF.QBOS500.ES47.TEST1]BF2_QBO&00_ES4A7_TEST1.OUT;1
2825 CPU Time (total for run) = 0.14 sec = 0.Q0004 hr

2828 LR AR RS S ES AR ELE LSS NE AR SR E N RSN SRR R LR REREEEEEEERES]
kK dkow

File PAA: {ANALYSIS.BF.QBU6QQ.ES547.TEST1])BF2_VMS82_V500_ES47_TESTL.0UT; 1
2711 CPJ Time {total for run) = 0.09 sec = 0.00003 hr

2712 LEA R AR R E R R R R R RS T RS R R E R Y]
ek g deok ok kk ok ok kK

dkkkkoakkok Xk K

File PAA: [ANALYSIS.BF.QB0600.ES47.TEST1]BF2_QB0600_ES47_TESTL.CUT;1
2884 Date: 02/13/07 Time: 14:11:29 CPY Time: 0 0: 0: 0.14 [ 0.14 sec) ASCIT
2884 Time Step No. = 27 Elapsed Time = 5.903276E-02 days
2887 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.14 { 0.14 sec) Binary

2890 LA R R RS S R SR ESE R LR R R R R R e T e R E I R E PR R LR EE RIS EE SRR R
PR R R R

File PaA: [ANALYSIS.BF.QB0600.ES47.TEST1]BF2_VMS82 V500 _ES47_TEST1.CUT;1

2770 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.0% { 0.0% sec) ASCII
2772 Time Step Na. = 27 Elapsed Time = 5.903276E-02 days

2773 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.09 { 0.09 sec) Binary

2776 LA AR RS S LR RS LSRR s SR Rl R R R e TS AR R R SRR LRSS SRR R R R LSS
LR ER TR I EEE R
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R RS S RS R ES S

File PAA:[ANALYSIS.BF.QBO600.ES47.TEST1]BF2_QB0600_ES47_TEST1.QUT;1
2999 CFU Time {total for run) = 0.14 sec = 0.00004 hr

2900 LR AR R A XN AL R RS A R AR R R R X R R R L R R R R R A RS LR R RS RS ]
dok ok ko

File PAA: [ANALYSIS.BF.QBC600.ES47.TEST1]BF2_VMSE82_V500_ES47_TEST1.0UT;1

2785 CPU Time (total for rumn) = 0.09 sec = 0.00003 hr

2786 Jrode drodr gk vk dr drodk deodr ok de drk W Kok W ok vk e e ok ko ok e vk e A o A ok e e e ok W W oy gk dedk vk dr gk vk e vk o e ok o e ok o o ok e e gk e dr ok ok o ok ok
LEETER X E RS R XX

EESEREEEELE XS

File PARA:[ANALYSIS.BF.QBOG00.ES47.TEST1IBF2_(QOB0S00 ES47_TESTL.OUT:1
2958 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.14 { 0.14 sec) ASCII
2960 Time Step No. = 28 Elapsed Time = 5.946249E-02 days
2961 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0; 0: 0.14 ( 0.14 sec} Binary

2964 LR R AR R L ERE AR ERLEREEEEEE SR AR S R RS R E R E R R R AR RS RS RS EERRSR R RS RS R R RLE SRS
EE LRSS

File PAA: [ANALYSIS.BF.QBO600.ES47.TEST1]BF2_VMSS82 V500_ES47_TEST1.OUT;1

2844 Date: 04/06/06 Time: 11:10:50 CPU Time: O 0: 0: 0.08 ( 0.09 sec) ASCIT
2846 Time Step No. = 28 Elapsed Time = 5.946249E-02 days

2847 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.09 ( 0.09 sec} Binary

2350 LR R AR RS AR EEEE AR EREELEEEEEESEEEEELEE N R R R R R R R R R E R AR RSN
LR A E R E LN ERE S

ok kok ok kor ki

File PAA: [ANALYSIS.BF.QB0600.ES47.TEST1]BF2 (BO600_ES47_TEST1.CUT;1

2973 CPU Time (total for run) = 0.14 sec = 0.00004 hr

2974 LA A R R R AR R SRR R R RS R R R Y LI TR E TR EE R LR R LTRSS R A SR AR L]
Kok b kW
File PAA:[ANALYSIS.BF.QBC0600,ES47.TESTL]BF2_VMS82_V500_ES47_TEST1.CQUT;1

2859 CPU Time (total for run) = 0.09 sec = 0.00003 hr

2860 AR AR R AR AR EEEESRE SR EE RS R R N E R Y YT EEE SRR EE S SR LR RN R R RN

EEE R EER EEEES ]

Fkk o hk ok Ak R KK

File PAA:[ANALYSIS.BF.QB0O600.ES47.TEST1]BF2_QB0600_ES47_TEST1.CUT;1

ap3z Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.14 { 0.14 sec) ASCII
3034 Time Step No. = 29 Elapsed Time = §.002114E-02 days

3035 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.14 ( 0.14 sec) Binary

3038 LA XS AL E R RS EEREE ERE R B TR R e A E R L R NI T R SNSRI R RS AR SR

LE LR

File PAA:[ANALYSIS.BF.QBOGOO.ES47.TESTLIBF2_VYMS82 V500 _ES47_TEST1.0UT;1
2318 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.09 ( 0.09 sec) ASCII
2920 Time Step Neo. = 29 Elapsed Time = 6.002114E-02 days
2521 Date: (04/06/06 Time: 11:10:50 CPU Time: & 0: Q: 3.09 { 0.0% sec) Binary

2024 L R L e R R A R A R SR R R PSS R AL R A T T R
EEEE RS ERESERE]

EEEREER LR EEDR

File PAA: [ANALYSIS.BF.QB0O600.ES47.TESTL]BF2_QBO6C0_ES47_TESTL.OUT;1
3047 CPU Time [total for run} = 0.14 =ec = 0.00004 hr

0483 LR AR R AR AR T R R R e R L A R R RS AL AR L]
* Aok ok ok
File PAA: (ANALYSIS,BF.QRO600.ES47.TEST1]BF2_VMS82 V500_ES47 TEST1.OUT;1

2933 CPU Time (total For runt = 0.09 sec = 0.00003 hr

2934 AR A A ANk Rk A AR I N AN N ke h ok ko h kb ko kA kA Rk kkk ko ko ke kkkkr kK kA kR kkk kb kA A Mk bk &

EE SRS LR R RN

kg kR ok ok ok e ok ko

File PAA: [ANALYSIS.BF.QBO600.ES47.TESTL]IBF2_(B0600_ES47_TEST1.CUT;1
11086 Date: 02/13/07 Time: 14:11:25 CPU Time: 0 0: 0: 0.15 { 0.15 sec} ASCII
3108 Time Step No. = 30 Elapsed Time = §.074739E-02 days
3109 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.15 [ 0.15 sec) Binary

3112 AR AR AR R LR L ELESEESEESE R ER R SRR EEEFE NSRRI EELESEE RS ERERRR AR R AR EEEE LR ERE R SRS R TS

T gk e ek

File PAA: [ANALYSIS.BF.QB0O600._ES47.TEST1])BF2_VMSS82_V500_ES47_TEST1.0UT;1

2992 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.10 ( 0.10 sec) ASCII

2994 Time Step No. = 30 Elapsed Time = 6.074739E-02Z days

2995 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.10 ( 0.10 sec) Binary

2998 LR AR R A RS LR R R RS R RS R R R R R R R R R R L RS RIS R AR SRR R L ELE SR REE,]
I EEE RS RS R RS

Wik ok k ok ok od ARk k

File PAA: [ANALYSIS.BF.QB0600,ES47.TEST1]BF2_(QB0A00_ES47_TEST1.CUT;1
3121 CPU Time (total for run) = 0.15 sec = 0.00004 hr

3122 LR AR R R A AR AR L R R RS R L A R R R RN AR TS SRR R R AR SRR RS R SR EER LR
LEE R N

File PAA:[ANALYSIS.BF.QB0O600.ES47.TESTL]BF2_VMSR2_V500_ES47_TEST1.0UT;1

3007 CPU Time {total far run} = 0.10 sec = 0.00003 hr

3008 LES AR E L EE RS A E S EEE R R R RS LSRR XSS EE LIRS R RS FEEEEEEIEEEELERRREERER ELRE R AR R L LR
Kk Wk ow ko kkoAwkow

LA R E R E X B LS ]
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File PAA:[ANALYSIS.BF.(QB0600.ES47.TEST1]BF2_QR0600_ES47_TEST1.QUT;1

3180 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.15 ( 0.15 sec) ASCII
3182 Time Step No. = 31 Elapsed Time = 6.169151E-02 days

3183 Date: 02/13/07 Time: 14:11:2% CPU Time: O 0: 0: 0.15 ( 0.15 sec) Binary
3186 A RS ES R E R R RS S S SR AR R R E R R R R E R R R R E R R RS E RS SE RS AL R EREE AR SRR SRR A ERESEEEE S S
"ok Ak %

File PAA:[ANALYSIS.BF.(QBO600D.ES47.TEST1]BF2_VMS82_V500_ES47_TESTL,.QUT;1
3066 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: ¢.10 { 0.10 sec) ASCII
3068 Time Step No. = 31 Elapsed Time = 6.165151E-02 days
3069 Date: 04/06/06 Time: 11:10:50 CPUJ Time: 0 0: 0: 0.10 ( 0.10 sec} Binary

072 Khkhhkk Ak k kN ko kk kb h ok kA k kA A kA r kAN ARk kA kAR * AR Ak A kA AR N A AN T Ak F Ak W ok ok ok ok Fd kb x
K kok ok ko kW Kk

dedkok kodr Kok d ok ok k%

File PAA: [ANALYSIS.BF.QBO500.ES47.TEST1])BF2_QB0600_ES47 TEST1.0UT:1
3195 CPU Time (total for run) = 0.15 sec = 0.00004 hr

31496 LEEE R ESEREAEEREEEERESEREE RS RS R TR RERRSEER R RS ESRREE R Rt AR R RS EESRE RS L]
dekok o k ok

File PAA: [ANALYSIS.BF.QB(G(00.FES47.TEST1]BF2_VMS82_VS00_ES47_TEST1.O0UT;1
3081 CPU Time {total for run) = 0.10 sec = 0.00002 hr

3082 LA ERE AR SRR SRR RS ER E R R AR T R R RS SRR RS RS RS XS R RS REEEEEE SR ERES)
dk ok ok ok ok Ak ko k
dk ok kok ok ok ok ok wkk

File PAM:[ANALYSIS.BF.QB0600.ES47.TEST1]BF2_QBO6(00_ES47 TEST1.0UT;1
3254 Date: 02/13/07 Time: 14:11:2%9 CPU Time: ¢ 0: Q: 0.15 ( 0.15 sec) ASCII
3256 Time Step No. = 32 Flapsed Time = 6.291B87E-02 days
3257 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.15 ( 0.15 sec) Binary

326D Kk hx kR H kX Mk ke Nk ke ke dedkok ke Aok ok Ak ok oAk ok dr ok W ok ok ek ok ke ko ok kW & ok e ko ok ok ok ek ok ok kR

ok ok Rk k

File PAA:[ANALYSIS.BF.QBOG0(Q.ES47,TESTL]BF2_VMSAZ_V500_ES47_TEST1.0UT;:1

3140 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.10 { 0.10 sec} ASCII

3142 Time Step No. = 32 Elapsed Time = 5.291887E-02 days

3143 Date: 04/06/0% Time: 11:10:50 CPU Time: 0 ¢: 0: 0.10 { ¢.10 sec) Binary

3146 Kk okkkkokkkh bk ko k kA kA bk ok k kkk ko dor ki dek K odr kg ok kW ok i ok ok ok ok ok ok e ok e e ok o e ok ok e ok ok e o ok ek ok ok
KK KN A Kk ke ok ke k

rdehdkok ok ok Kok ok ok ok

File PAA:[ANALYSIS.BF.QBQROQ.ES47.TEST1]BF2_QBCS00_ES47_TEST1.OUT;1
37269 CPU Time (total for run) = 0,15 sec = 0.00004 hr

3270 LR R E R R R RS SRR F RS SRR FE R R R R RN LR EE RS RS L ERE S S Y EEEE R R RS AR SR AR R EEEEERSEEE]
Fok ok ok Aok
File PAA:[ANALYSIS.BF.QBOG00.ES47.TESTLIBFZ2_VMS82 V500 _ES47_TEST1.QUT;1

3155 CPU Time (total for run) = 0.10 sec = 0.00003 hr

3156 LR R R EA R AR RS R S e R R A R R A A R R I RS RS R AR AL EX AR RS R R AR SRS R R R SR ERES]

o odr ook de koo ok ok ow

IR ER R S S EREE 2]

File PARA:[ANALYSIS.BF.QB0600.ES47.TESTL1]BF2_QB0OS0C_ES47_TEST1.QUT;1

3328 Date: 02/13/07 Time: 14:11:29 CPU Time: ¢ 0: 0: (.16 ( 0.16 sec) ASCII

3339 Time Step No, = 33 Elapsed Time = £.4514448-02 days

3331 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.16 { 0.16 sec} Binary

3334 Tk Ak Nk k ko w Ak kA kAR A AT I A w ko h kA kdk kb kA kb h A w kA ok Rk ko w ok kkdrkorodr ko de ko ko & ok o ok g ok ok ok
dk ko ok
File PAA: [ANALYSIS.BF.QBO600.ES47.TEST1]RF2_VMS82_V500_ES47_TEST1.0UT;1

3214 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.11 ( 0.11 sec) ASCII

3216 Time Step No. = 33 Elapsed Time = 6£.451444E-02 days
1217 Date: 04/06/06 Time: 11:10:50 CPUJ Time: C 0: 0: 0.11 { 0.11 sec) Binary
3220 AR E R R E RS E R R RS EE RN EEREEE RS EE R T TS R R RN R NS FEEEEEEE RS RN

Aok ode kot ok ko oWk

LERE RS E S S BE N

File PAR: [AMALYBIS.BF.(BDALD.ES47.TEST1)BFZ _QBO600_ES47_TEST1.QUT;1

3343 CPU Time (total for run} = 0.16 sec = (0.00004 hr

3344 LR A AR SRR AR SR RS RS R RS R R FEREESEREE RS A ESFE N EERN SRS AEES L EEEEFEFFSEELEEEE RS R RER LRSS
* Kk ok kN
File PARA:[ANALYSIS.BF.QRO600.ES47.TEST1]BFZ_VMSB2_ V500 ES47_TEST1.OUT:1

3228 CPU Time (total for run) = 0.11 sec = 0.00003 hr

3230 A AR R R ES SRR RS S RN E LR AR R T REE RS R R e RS E RS R SRR AR EEEREEEER RS

& e Kook ok gk ko

ok Ak dkk kkkkx

File PAA: [ANALYSIS.BF.(QBOB00.ES47.TEST11BFZ_QB0O600_ES47_TESTL.QUT;1
3402 Date: 02/13/07 Time: 14:11:28 CPU Time: 0 O0: 0: 0.16 { 0.16 sec} ASCII
3404 Time Step No. = 34 Elapsed Time = 6.65886BE-02 days
3405 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 ( 0.16 sec) Binary

3408 tEERSERAR SRR EEEE RS E SRR R R R R RIS R EES SRS R R RRERERERREE RS R R AR RS R EEREEREEEERESS]
Xk ke ok

File PAA: [ANALYSIS.BF.QBUA00.ES47.TESTLIBF2_VMS82 V500 _ES47_TEST1.O0UT;1
3288 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.11 { 0.11 sec) ASCIT
3290 Time Step No. = 34 Elapsed Time = 6.658B868E-02 days
3291 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: Q: 0.11 ( 0.11 sec) Binary
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1294 LA R R R LI ELEE R NS A LR R R R R R LR RS AR SRR R LR RE R R EREE SRS R R SRR
kkkkkkok kW h
ek ko w AW Rk R R

File PAA:[ANALYSIS.BF.QB0600.ES47.TEST1])BFZ_QBC600_ES47_TEST1.0UT;1
3417 CPU Time (total for run}) = 0.16 sec = 0.00004 hr

3418 ERE AR ERRELREE LR R LRSS EEEE LRSI E R AR R R R FEE R SRR E R LRI RS E AR SRR R RS R R R R AL E XS
* %k ok o
File PAA: [ANALYSIS.BF.QBO&00.ES47.TEST1}BF2 VMS82 V500 _ES47_TESTL.OUT;1

3303 CPU Time {(total for run) = 0.11 sec = 0.00003 hr

3304 LR AR S EREEREEELEEERENEEESEEFERE R E N et R R LR S R AR E I EEEE R S EENE

EE R ERE EE L ES R

drdk ko bk o Ak W oAk %k

File PRA:[ANALYSIS.BF.(QBC6005.ES547.TEST1]BF2_QB0O6QC_ES47_TEST1.QUT;1
3476 Date: 02/13/07 Time: 14:11:2%9 CPU Time: 0 0: 0: 0.16 ( 0.16 sec) ASCII
3478 Time Step No. = 35 Elapsed Time = §.92851%E-02 days

3479 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 ( 0.16 sec} Binary
3452 LR R R R RS R R R R R R R R R R R E R R R TR R R E R NI R R R LR
LR RS R &

File PARA:[ANALYSIS.BF.QB0600,.ES47.TEST1]BF2_VMS82_VS500_ESA47 TEST1.0UT;1
3362 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.11 { 0.1l sec) ASCIIT
3364 Time Step No. = 35 Elapsed Time = 6.928519E-02 days
3365 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.11 { 0.11 sec) Binary

3368 LA AL AR R AR EEREEE R R R L L S R E NS RS E RS R R FE SR R RS R LS ]
LA ERE R EREERSS]
dodede koW ode ok bk W ko

File PRA:[ANALYSIS.BF.QB0O600.ES47.TEST1]BF2_QBO600_ES47_TEST1.OUT:1
3491 CPU Time {total for run) = 0.16 sec = (.00004 hr

3492 LR ER S ELEERR S S LRIl Rl R R SN EE R R R R EE RS RIS R ENREREEEELEEDEEEE]

ar e e gk e

File PAA: [BNALYSIS.BF.QB(0500C.ES47.TEST1)BF2_VYMS82_V500_ES47_TEST1.OUT;1
3377 CPU Time (total for run) = 0.11 sec = 0.00003 hr

3378 AR A AR LR EEREL R LR R R I R R R R R E R SRR AL L
Ikkkdkk Ak kkE

ook ek ke ek kg ok ok K

File PAA: [ANALYSIS.BF.QBO600.ES47.TEST1]BF2_QB(600_ES47_TEST1.OUT;1

3550 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 { (.16 sec) ASCII

3552 Time Step No. = 36 Elapsed Time = 7.279066E-02 days

3553 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 { 0.16 sec) Binary

3556 LA SRR RS LSS A A AR EARE S E R T E L R R R R I R I SR R R L]
deodow dkk w

File PAA:[ANALYSIS.BF.QBOA0D.ES47.TEST1]BF2_VYMSR2_V500_ES47_TEST1.0UT;1
3436 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.12 { 0.12 sec} ASCII
3438 Time Step No. = 36 Elapsed Time = 7.279066E-02 days
3439 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.12 ( 0.12 sec) Binary

3442 LEE R R R ER SRR SRS RS AR EEEERE R R R E EEE FEEEFE AL EEL TR I A AR RS EEEEELE RS EES RS
LR R EE R EREERE]

dhkkhkk hkdohx

File PAA: [ANALYSIS.BF.QBCH0Q.ES47.TEST1]1BFZ2_QB0O60)_ES47_TEST1.0UT;1
1564 CPU Time (this time step) = 0.00 sec = 0.00000 hr
3565 CPU Time (total for run} = 0.16 sec = 0.00004 hr

3565 LA RS ERE RS ES SR ES R E R E R EEE SRR R R R A E A E L ST EY LR RS EE ]
ok Kok ke e

File PAA: [ANALYSIS.BF.QB0O6(00.ES47.TEST1]BF2_VMS82_VS00_ES47_TEST1.0UT:1
3450 CPU Time (this time step} = 0.01 sec = 0.00000 hr
3451 CPU Time {(total for run) = 0.12 sec = 0.00003 hr

3452 LA AR A RS EA R E AR AR RS E R E R R R R E R R F S F IR EE R R ISR E S R E L R AR ]
LA EE SRR R ESEE]

LR E R B EER R

File PAA:[ANALYSIS.BF.QB0O60Q).ES47.TEST1]BF2 (QBOS00_ES47_TESTL.OUT:1
3624 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0:; 0: 0.16 { 0.16 sec) ASCII
3626 Time Step No. = 37 Elapsed Time = 7.734776E-02 days
3627 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 O: 0: 0.15 ( 0.16 sec) Binary

3530 AR A ER LR LR L R LSRR R LSRR RS EREI RS R R ERERS R R RS R RERERAES SR LREESSEES]
de de gk de ok ok
File PAA:[ANALYSIS.BF.QBOG00.ES47.TESTL1]BF2_VMS82_VS500_ES47_TEST1.0QUT;1

35190 Date: 04/06/08 Time: 11:10:50 CPU Time: 0 0: 0: 0.12 ( 0.12 sec) ASCII

as512 Time Step No. = 37 Elapsed Time = 7.734776E-02 days
3513 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.12 { 0.12 sec) Binary
3516 LA ER R E X EEREEEREEER R R R R e L L R R LA R R A R R R R E S 22 2 E R R B R

LR R R R R R S RN

kar ok kok ok oWk ok K

File PAA: [ANALYSIS.BF.QBOG00.ES47.TEST1)BF2_QBCO600_ES47_TEST1.0UT;1
3639 CPU Time (total for run) = 0.16 sec = 0.00004 hr

2644 Aok de de ok g dr ok ok ek koAb ok e K ok ok e sk ok b sk sk ok sk sk gk ok e b sk o ok A sk ok sk g sk o ok e ok e o s sk b e etk ok e b b ok ok ke ok

LEE L2 2

File PAA: [AMALYSIS.BF.QB0600.ES47.TEST1]1BF2_VMS82_ V500 ES47_TESTL.OUT:1
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3525 CPU Time (total for rum} = 0.12 sec = 0.00003 hr
A52Z246 AR ES AR REERE RS AEE SRR SRS R EE SRR R EEEEREEE SRS RS EEREElR Rl Rl LRl S
kk ok k ok ok kokok ok

dekokdrk ko bk ok ok ok

File PAA: [ANALYSIS.BF.QB0O500.ES47.TEST1]BF2_QB0600_ES47_TEST1.0UT;1
3598 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0Q: 0: 0.16 { 0.16 sec) ASCII
3700 Time Step No. = 38 Elapsed Time = 8.327199E-02 days
3701 Date: 02/13/07 Time: 14:11:29 CPU Time: Q 0: 0: 0.16 { 0.16 sec) Binary

3704 AR EL AL LR SRS S XSS EEE RS AR R AR E R SRR REEE R AR AR RS R ER EERRER S REERE SRR
*EF Ak ok

File PAA: [ANALYSIS.BF.QOBU6DC.ESAT.TEST1]BF2_VMSE2 V50D _ES47_TESTL.OUT;1
3584 Date: 04/06/06 Time: 11:10:50 CPU Time: O 0: 0: 0.12 ( 0.12 sec) ASCII
3586 Time Step No. = 18 Elapsed Time = 8.32719%E-02 days
3587 Date: 04/06/06 Time: 11:10:50 CPU Time: O Q: 0: 0,12 ( 0.12 sec) Binary

3590 LE R RS AR E RS ER S ERE R SRS R RS SR R R R RS RS R AR S SRS RS R RS RS EREES]
ERE 2 SR ES SR

LA RS R EL L EE R RS

File PAA: [ANALYSIS.BF.QB0O600.ESA7 . TEST1]BF2_QB0OGD0_ESA7_TEST1.0UT;1
3713 CPU Time {total for run) = 0.16 sec = 0.00004 hr

3714 Fokdedrk o E ok ko ke Ak Ak dkok ke ok ok kA Ak kot ke Aok d ok ok ok ok ok ko e ek ok ok e ok e ek W ek e e ok i e ok ok ke ek e ok e ek
dod ok ok

File PAA: [ANALYSIS.BF.QBO600.ES47.TEST1]BFZ VMS82_V500_ES47_TEST1.0UT;1
3589 CPU Time (total for runm) = Q.12 sec = 0.00003 hr

A600 LA RS SRR AR R RS R LR SRR R R R R R R R RS RS SRR E RS SR ERRELES]
dedeodk dook ook Kok ok kod ok

ek e e ko e ko e ke

File PAA: [ANALYSIS.BF.QBDS00.ES47.TEST1]BF2_QBOG00 _ESA7_TEST1.0UT;1
3772 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 ( 0.16 sec) ASCII

3774 Time Step No. = 39 Elapsed Time = 9.057350E-02 days

3775 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 ( 0.16 sec) Binary

3778 LA RS R AR R SR E SRR L E RS E R RS IR SRS RS EREEEREERERSEEEE RS SRR R RS R EEE RN
kok o kW %

File PAA:[ANALYSIS.BF.QB(O600.ESA7.TEST1]BF2_VMS82_V500_ES47_TEST1.QUT;1
3658 Date: 04/06/06 Time: 11:10:50 CPU Time: O 0: 0: 0.13 ( 0.13 sec) ASCII
3660 Time Step No. = 39 Elapsed Time = 9.097350E-02 days
3661 Dakte: 04/06/06 Time: 11:10:50 CPU Time: Q¢ 0: 0: 0.13 { 0.13 sec) Binary

3664 LA AR EELEREE R SRR LEESEELEE SRRt RE R R EEE Rl Rt Rl SR R Rl bl
LEER RS E R

LE AR E SR B XS SN

File PRA: [ANALYSIS.BF.QBOG600.ES47.TEST1]1BF2_QBOG0OC_ES47_TESTL.OUT;1
3784 CPU Time (this time step) = 0.00 sec = 0.00000 hr
3787 CPU Time (total for rum) = 0.16 sec = 0.00004 hr

1788 LR R R R R e e
A Eh kA
File PARM: [ANALYSIS.BF.QBO60Q0.ES47.TEST1]BFZ_VMS82_VS00_ESA7_TEST1.OUT;1

3672 CPU Time (this time step) = 0.0l sec = 0.00000 hr

3673 CPU Time (total for run) = 0.13 sec = 0.00004 hr

1674 HhKd kAR IE T A Ak ok k ko k kA kA kAN I A A ko ko h kA kA kkk k kb Ak kK rE kb kA Ak hr ke k Ak k Xk

LEEE R L E S SR BN

Ak ok dok ok kokhkokow

File PAA:[ANALYSIS.BF.{(QBUGD0.ES47 .TEST1]BF2_0QB06D0_ES47 TESTL1.QUT;1
3848 Date: 02/13/07 Time: 14:11:29 CPU Time: © 0: 0: 0.17 ( 0.17 sec) ASBCII
3848 Time Step No. = 40 Elapsed Time = 1.009855E-(01 days

3849 Date: 02/13/07 Time: 14:11:29 CPU Time: ¢ 0: O: 0.17 ( 0.17 sec) Binary
3852 R E R AR ESARES EEREE LR AR SRR AR SRR RS R RS SRS Rl R ER R ERR LR LRSS
koo kR

File PAA: [ANALYSIS.BF.QBOS00.ES47.TEST1]BF2_VMS82_V500_ES47_TEST1.0QUT;1

3732 Date: 04/06/06 Time: 11:10:50 CPU Time: © O: 0: D.13 { 0.13 sec) ASCII
3734 Time Step No. = A0 Elapsed Time = 1.009855E-01 days

3735 Date: 04/06/06 Time: 11:1(0:50 CPU Time: ¢ 0: ¢: 0.12 { 0.13 sec) Binary

3738 LR E R R R R R R R R A R EEE S EFE R LR LR
AR RS RS RN N

ddk ok kkw Kk ok kK

File PAA: [ANALYSIS.BF.QBOG0O0C.ES47.TEST1IBF2_QBO600 _ES47 TESTL1.OUT;1

3860 CPU Time (this time step) = 0.01 sec = (.00000 hr
jeel CPU Time {(total for run) = 0,17 sec = 0.00005 hr
3B62 LR AR R A A SRR R AR E R R R R R R NSRS SRR N R EE R R R R RS R LR

ok ok ok

File PAA:[ANALYSIS.BF.(QBO600.ES47.TEST]1]}BF2_VMS82_V50(0_ES47 TEST1.0UT:1

3746 CPU Time (this time step) = 0.00 sec = 0.00000 hr
3747 CPU Time (total for run) = 0.13 gec = 0.00004 hr
3748 (AR EREERE SRR EREEE SR SRS E I E R R A R I RIS RS AR S EEE R RS RS LSRR R R R EE R LR

ok ok dokok d ok ok ok

dkk Kk Nk ko kdk

File PAA: [ANALYSIS.BF.QB0600.ES47.TESTLIBF2_QBO600_ESZ7_TEST1.OUT;1
3920 Date: 0£2/13/07 Time: 14:11:29 CPU Time: ¢ 0: 0: 0.17 { 0.17 sec) ASCII
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3922 Time Step No. = 41 FElapsed Time = 1.140010E-01 days
3923 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.17 ( 0.17 sec) Binary

3926 LR ERSA AL SRS SRR NSRS RS R SR R R FE RIS NSRRI E RN ES SRS R R RERE SRS RS
ok o Aok

File PAA: (ANALYSIS.BF.QBO600.ES47.TEST1]RFZ_VMS82_V500_ES47 _TESTL.QUT;1
3306 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0O: 0: 0.13 ( 0.13 sec) ASCII
3308 Time Step No. = 41 Elapsed Time = 1.140010E-01 days
3809 Date: 04/0&6/06 Time: 11:10:50 CPU Time: 0 0: 0O: 0.13 { 0.13 sec) Binary

3812 Frodr ok e dedk d ok e Aok d ok e drk de gk ok e vk ok e e e ok e ek ok e e ke e W e ok e ok R R ke d ok ke e e o ok ok e ok e ok ek ok ke ok e ko
Wk Aok ok dk ok kR ok

LR A AR ESEES SRS

File PAA: [ANALYSIS.BF.QBO600.E547.TEST11BF2_QBOA00_ES47_TEST1.0UT;1
3935 CPU Time (teotal for run) = 0.17 gec = 0.00005 hr

3935 IR RS AR SR R SRR E R R R R R N R N R E R LS R NSRS RN

* ok Kk k Rk

File PAA:[ANALYSIS.BF.QBO&Q0.ES47.TESTL]BF2_VMS82_V500_ES47_TEST1.CUT;1
3821 CPU Time (tokal for run) = 0.13 sec = 0.00004 hr

3822 LEAAEE R R A RE SR EEE SRR R R RS R R R F R R S e R R RS R EE SRS EEE RS R
Sk Rk ok ok ok ok ok kR

ER A RS SRS R RS2

File PAA: [ANALYSIS.BF.(B0O600.ES47.TEST11BFZ_QBOS00_ES47_TESTL.OUT;1

3594 Date: 0Z/13/07 Time: 14:11:2% CPU Time: 0 Q: 0: 0.17 ( 0.17 sec) ASCII
38396 Time Step No. = 42 Elapsed Time = 1.157407E-01 days

3987 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.17 { Q.17 sec) Binary

4002 LAA AR SR EAAR R RS EE R E RS S R RS R R R ER R R R R SRS E RS R ARl R RS ER SR
4003 * End of BRAGFLO Version: 6.0 Revised: 01/15/07 *

4004 * Completed: 02/13/07 at 14:11:29 Run on: TBB - ALPHA AXP OpenvMS V8.2 *

4005 AR EA SRR R S R R R R R R TR L R T e R TS RS R R R R R R R 2
LEE S B

File PAA: [ANALYSIS.BF.QBOG00.ES47.TEST1])BF2_VMS82_V500_ES47_TEST1.0UT;1
3B80o Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0.13 { 0.13 sec) ASCII
3pgaz Time Step No. = 42 Elapsed Time = 1.157407E-01 days
3883 Date: 04/06/06 Time: 11:10:50 CPU Time: 0 0: 0: 0,13 { 0.13 sec) Binary

3388 AR R AR R S A R R R R e PR AR E R R R R R R
3889 * End of BRAGFLO Version: 5.0 Revised: 01/22/03 *

3890 * Completed: 04/06/06 at 11:10:50 Run on: GNR - ALPHA AXP OpenVMS Vg.2 *

3891 LR AR AL EEAELARSEESEESAEESA RS LRI RS E SRR R E SRRl ARl RSl AR

drok ok ke Ak koA

Number of difference sections found: 98
Number of difference records found: 375

DIFFERENCES /IGNCRE= (SPACING, TRAILING_SPACES, BLANK _LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QBO600 .ES47 .TEST1)BF2_QBO600_ES47_TEST1 OUT.DIF;1-
PAA: [ANALYSIS.BF.QBO600.ES47.TEST1)BF2_QB0OS00_ES47_TEST1.0UT;1-

PAA: [ANALYSIS.BF.(BO600.ES47 .TEST1])RF2_VMS82_V500_ES47 TEST1.0UT;1

A.1.4 Test Case 1: Output Difference Files, BF2_QB0600 ES40_TEST1_OUT.DIF and
BF2_QB0600_ES45 TEST1 OUT.DIF

BF2_QB0600_ES40_ TEST1_OUT.DIF

LA RS AR EESE R

File PAA: [ANALYSIS.BF.{QB0A00.ES40.TESTL]|BFZ2_QBO600_ES40_TRST1.OUT;1

3 ** Begun on: 02/14/07 at 08:52:18 Run on: BTO - ALPHA AXP COpenvMS V8.2 *~

4 LR R R S Y e LR R s R R T RS AR FE RS RS RS
ek ok ok
File PAA: [ANALYSIS.BF.(B0600.ES40.TESTL]BF2_QB0600_ES47_TESTL.OUT;1

3 ** Begun on: 02/13/07 at 14:11:29 Run on: TBB - ALPHA AXP OpenVMS V8.2 **

4 LES R EARELEERAELAEELES AL RS LSRR S LRSSl RPN ISR L LSt LRSS S

LA R ER RS LRSS

Kk e ek Kk ok ok ok ok

File PAA:[ANALYSIS.BF.QBOG600.ES40.TEST1]BF2_QBO&00_ES40 TEST1.0UT;1
70 PAA: [ANALYSIS,BF.QBO600.ES40.TEST1]1BFZ QBOG0O_TESTL. INP; 2

71 FRAR I FA AT AT ARk ko h ok kAt ko kA kb h A A Ak xrhokrdr kb obat ok ok dok ok i bk b bk
LA AR T N3
File PAA: [ANALYSIS.BF.QB0600.ES40.TESTL]BF2_QB0600_ES4A7_TEST1.OUT;1

70 PAR: [ANALYSTS.RF.QB0O600.ES47 . TEST1]BFZ_QBJOGQ0_TEST1.INP; 2

T1 LR A RS AL EREER SRR R RS R R R R TSR E RS SRR R R SRS E

R R LR E R N

LA R EEE SRR LS

File PAA: [ANALYSIS.BF.QBO600.ES40.TEST1]BF2_QB0&00_ES40_TEST1.QUT;1l
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75 PAA: [ANALYSIS.BF.QBO600.ES40.TEST1 ) BF2_CLOSURE.DAT; 1
76 ER AR S SR SRR S SR AR RS ERE SRR R R R E SRR ERERESERER R R R R R R R R RS RS E RE NSRS R LRSS
Kok deh ok

File PAA: [ANALYSIS.BF.QB0600.ES40.TEST1]BF2_QB0S00_ES47 TESTL.OUT;1
75 PAA: [ANALYSIS.BF.(QBOG00.ES47 .TEST1] BF2_CLOSURE.DAT; 1

16 LA S ES R R EEEEERE LR EREEREE RS S TR EREEREEREEREERSEESESEES R EERRER R RS LR
R E RS R R AR ES S

ko khok ok kkk

File PAA: [ANALYSIS.BF.(QB0600.ES40,TEST1]BF2_QB0600_ES40_TEST1.QUT;1

30 PAA: [ANALYSIS.BF.QB0600.ES40,TEST1]BF2_QBO600_ES40_TEST1.QUT;1

81 AR AR EEEEES R FEEEREERRERE S LR R E LR L T T R R RN E R TR R R R E R R R R
EE R XX R
File PARA: [ANALYSIS.BF.(QBO600D,.ES40.TESTL]BFZ_QBO600_ES47_TESTL.OUT;1

80 PhA: [ANALYSTS.BF.(QB0O600.ES47 . TEST] |BF2_QBOAON_ES47_TEST1.01UT;1

Bl LEE A ESE R SR RS EE RN R R R E T R F R R R R RS RN E R FIT R EEREE RS SRS R RS R R R R EREE RS EE RN EEESE]

EES RS A RS S ER]
LEEE R ER S A RN

File PAA:[ANALYSIS.BF.QB0600.ES40.TEST1]BF2_QB0600_ES40_TEST1.0UT;1

85 PARA: [ANALYSIS.BF.QBO600.ES40.TEST1)BF2_QB0600_ES4C0_TEST1.SUM;1

A5 Fodr ok ok e de ok ok de ok ke v ke e de ok e de vk e dr ok e dr e A W ek ok ek e e e o dr sk e ok ok ok vk ok dr ko e e e ok e b ok e ol e ok ok ok
Yok ok Kk
File PAA: [ANALYSIS.BF.QBO600.ES40.TEST1]BFZ_QB0600_ES47_TESTL.OUT;1

85 PAA: [ANALYSIS,.BF.QB0600.ES47.TEST1]BF2_QBO600_ES47 TESTL.SUM;1

a6 AR E R R R R R AR e R R R e R e R R R R LR ]

dodrkdk ko kk ok kok

ER R R R B AR R R R

File PAA: {ANALYSIS.BF.(QB0600.ES40.TEST1}BF2_QB0&00_ES40_TEST1.0UT;1

20 PAA: [ANALYSIS.BF.(QB0600.ES40.TEST1]BF2_QB0600_ES40_TEST1.BIN;1

a1 LR R R R R R R R R R R R R R R R L R R R R e R R R R R
dok ek kR
File PAA: [ANALYSIS.BF.(QB0600.ES40,.TEST1]BF2_QB0600_ES47_TEST1.0UT;1

20 PAA: [ANALYSIS.BF.QBO600.ES47 ., TEST1]BF2_QB0600_ES47_TEST1.BIN;1

g1 LR EAEEREEESEERES R A N R e R I R R L L R

ERE RS E SRR SRR

LER R E E R NS E Y

File PAA: [ANALYSIS.BF.(QBO600.ES40.TEST1]BF2_QB0600_ES40_TESTL.OUT:1
886 Date: 02/14/07 Time: 08:52:18 CPU Time: 0 0: 0: 0.06 { 0.06 sec) ASCII
388 Time Step No. = 0 Elapsed Time = 0.000000E+00 days
889 Datea: 02/14/07 Time: 08:52:18 CPU Time: ¢ 0: 0: 0.06 { 0.06 sec) Binary

892 LR R R R R R LR R R R LR R e S PSS LR R R E R LR R
de &k kK ook

File PAA:[ANALYSIS.BF.QBO600.ES40.TEST1]1BF2_QRB0O600_ES47_TEST1.0UT;1

886 Date: 02/13/07 Time: 14:11:2%9 CPU Time: 0 0: 0: 0.05 { 0.05 sec) ASCIT

285 Time Step No. = 0 Elapsed Time = 0.000000E+00 days

889 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: Q: 0.05 { 0.05 sec) Binary

892 LA RS R ERE RS RS R EEE AR SRS R R LR EE RN RN EES SRR RSS2
dkkhkkE Ik h KR

hokkkokokdkokowkok

File PAA: (ANALYSIS.BF.(B0600.ES40.TEST11BF2_QB0600_ES40_TEST1.0UT;1
960 Date: 02/14/07 Time: 08:52:18 CPU Time: ¢ 0: 0: 0.06 ( 0.06 sec) ASCII

962 Time Step No. = 1 Elapsed Time = 1.157407E-04 days

963 Date: 02/14/07 Time: 08:52:18 CPU Time: 0 0: 0: 0.06 ( 0.06 sec) Binary

966 LR EREESEESSSSAEEERE AR R EREEERE RS R R EEEERER R LR RSl ERREREE R iRl SR ]
*k ok ok ko

File PAA:[ANALYSIS.BF.(QBO600.ES40.TEST1)BF2_QB0600_ES47_TESTL1.0UT;1
960 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 Q: Q: 0.068 ( 0.06 seg) ASCII
962 Time Step No. = 1 Elapsed Time = 1.,157407E-04 days
363 Date: 02/13/07 Time: 14:11:29 CPU Time: ¢ 0: 0: 0.06 ( 0.06 sec) Binary

566 Hook d oAk dd ok o ok e ke sk i b ok e ok e e ok ke e ok K ek o sk ok ek ok ek e dr ok ey ok e ok ok e ok e e ok o e ok ok e ok ok e ok b e ok e b ok ok ok Kk
khkhkkkkhhh® kA

drdk ok k ok ok K ko k&

File PAA: (ANALYSIS.Br.(QBOS00C.ES40.TEST1]BF2_QB0600_ES40_TEST1.OUT;1
1034 Date: 02/14/07 Time: 08:52:18 CPT Time: 0 0: 0: 0.07 { 0.07 sec) ASCII
1036 Time Step No. = 2 Elapsed Time = 2.314B803E-04 days

1037 Date: 02/14/07 Time: (08:52:18 CPU Time: 0 0: 0: 0.07 { 0.07 sec) Binary
1040 LR S AR EERERESEEREEE R EE SRR LRSS RS RERE SRR RERERREREEEEEEREREEREEEES
*kkdkokk

File PAA: [ANALYSIS.BF.{QBOS500.ES40.TEST1]BF2_QB0OA00_ES47_TEST1.0UT;1
1034 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.06 { 0.06 sec) ASCII
1036 Time Step No. = 2 Elapsed Time = 2.314803E-04 days
1037 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.06 ( 0.06 sec) Binary

1040 LEAE R SR EREEES RS RE SRR LR RS SR ERERERERS R R AR AR RS R R ERAREEREEE LRSS ES
Fodk ek ok o e ol o ek ok

LER R E XSRS RS S ]

File PAA:[ANALYSIS.BF.(QBO600.ES40.TEST1]BF2_QB0600_ES40 TESTL1.OUT;1
1048 CPU Time (this Eime step) = 0.01 se¢ = 0,00000 hr
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1049 CPU Time (total for run) = 0.07 sec = 0.00002 hr
1050 LR A SRR R R E R RS R R R e R S R R R LR R E R R R R TSR SRR SRR SRR
dekok kK ok

File PAA: [ANALYSIS.BF.QBO&00.ES40.TESTL]BF2_QBO600_ES47_TEST1.0UT:1
1048 CPU Time (this time step) = 0.00 sec = 0.00000 hr
1049 CPU Time (total for run} = 0.06 sec = 0.00002 hr

1050 LR R E SRR E AR R RS RS R AR SRR e R R R R R R NS E AR RS R R R E LR R
*hkkEhdrhkhkkhohk

dd ok kdkokkkk ok Kk

File PAA:[ANALYSIS.BF.(QBOS0C0.ES40.TEST1]RF2Z_QBO600_ES40_TEST1.0UT;1
1108 Date: 02/14/07 Time: 08:52:18 CPU Time: 0 0: 0: 0.07 { 0.07 sec}) ASCII
1110 Time Step No. = 3 Elapsed Time = 3.813418E-04 days
1111 Date: 02/14/07 Time: 08:52:18 CPU Time: ¢ 0: 0: G.07 { (.07 sec) Binary

1114 LR ERE R R RS SR SR E R R L E AR R R A R R E L R R R S R R R R R L L E R R E SRR R LR LR
Ik ok ok k

File PAA: [ANALYSIS.BF.QBO600.ES40.TEST]1]|BF2_QB0OGO0_ESA47_TEST1.CUT;1

1108 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.07 ( 0.07 sec) ASCII

1110 Time Step No. = 3 Elapsed Time = 3.819418E-04 days

1111 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.07 ( 0.07 sec) Binary

1114 AR ES S EAREA RS SR ERLEREREERERE LR R LR R RS RREESE RS R ERRREREREES SRR RE]
ok kknkk kKL RN

Wk Kok K kk ok kok ko

File PAA: [ANALYSIS.BF.QB0600.ES40.TEST1]IBFZ_QBO600_ES40_TEST1.OUT;1

1122 CPU Time (this time step) = 0.00 sec = 0.00000 hr

1123 CPU Time {total for run} = 0.07 sec = 0.00002 hr

LEE & XS
File PARA:[ANALYSIS.BF.QB0O600.ES40.TEST1]BF2_CBOAON_ES47_TEST1.QUT;1
1122 CPU Time (this time step} = 0.01 sec = 0.00000 hr

1123 CPU Time {total for run) = 0.07 sec = 0.00002 hr

ER R EEE R ELE R &

FhkdIrkdhkhohkokok

File PAAM: [ANALYSIS.BF.QRB(OS50C.ES40.TEST1]BFZ_QBO600_ES40_TEST1.OUT;1

1182 Date: 02/14/07 Time: 08:52:18 CPU Time: 0 O: 0: .07 ( 0.07 sec} ASCIT
1184 Time Step No. = 4 Elapsed Time = 5.775417E-04 days

1185 Date: 02/14/07 Time: 08:52:18 CPU Time: 0 (: 0: 0.07 ( 0.07 sec) Binary

1188 AR EE S ESERESESERELEE R R R R R R RS R R R R R R R RS R RS R RS RS REE RS R R RS AR ERE NS EEEEEELERES.]
ok e ok
File PAA:[ANALYSIS.BF.QBO600.ES40.TEST1]RF2_QBCA00_ESA7 _TEST1.OUT:1

1183 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.07 { 0.07 seg) ASCII

1184 Time Step No. = 4 Elapsed Time = 5.775417E-04 days
1185 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.07 { 0.07 sec} Binary

1188 LR AR R AR R AR AR ELEEEE AR RS AR RS EEEEEE RS ES R E SR RS SR E R AR ERERRREEE RS R R RS L]
LR R E R R EE X

LE R EE S ELEEELE ]

File PAA: [ANALYSIS.BF.QBC600.ESAD.TEST1]BF2_CROG00_ES40_TESTL.OUT;1
1256 Date: 02/14/07 Time: 08:52:18 CPU Time: 0 0: Q: 0.08 ( 0.08 ser} ASCII

1258 Time Step No. = 5 Elapsed Time = 8.318215E-04 days

1259 Date: 02/14/07 Time: 08:52:18 CPU Time: 0 Q: 0: 0.08 ( 0.08 sec) Binary

1262 AR AR EEEREEEEREE LI FLESFEEELEEELERREESEEEEEEAREEEREREEEEEEEEEEESEESEREREREEEREE LR
ok X odr ok

File PAA: [ANALYSIS.BF.QB0600.ES40.TEST1]BF2_OBOE00_ES47 TESTL.CUT;1
1256 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.07 ( 0.07 sec) ASCII

1258 Time Step No. = 5 Elapsed Time = 8.318Z15E-04 days
1258 Date: 02/13/07 Time: 14:11:29 CQPU Time: 0 0: 0: 0.037 { 0.07 sec) Binary
1262 LAARE AR AR R ER ARSI SR ER L LRSS Rl R e R R R R e AR AR s

dokd Kok ke kok ke dk Kk

LA ERE R EE R ER ]

File PAA: [ANALYSIS.BF.QB(Q60(.ES40.TEST1]BF2_QBO600_ES40_TEST1.QUT;1

1270 CPU Time (this time step) = 0.01 sec = 0.00000 hr

1271 CPU Time (total for run) = 0.08 sec = 0.00002 hr

1272 LR R R R A R R NS AL R e R E R R R R E R R R R ES SRR R LS EREE SRR S
EES F 22

File PAA: [ANALYSIS.BF.QBO600C.ES40.TESTL]BF2_QB060C_ES47_TEST1.OQUT:1

1270 CPU Time (this time step) = 0.00 sec = 0.00000 hr

1271 CPU Time (total for run) = 0.07 sec = 0.00002 hr

1272 LEEREREREREEE R B R i I R g R e 2 A R L R RS2 EEZ AR R R R R RS R E RS R E LS ]
(R AREEEREERE]

LR R AR R R R R N4

File PAA: [ANALYSIS.BF.QBO0S00.ES40.TEST1]BF2_QOBO600_ES4(0_TEST1.0UT;1
1330 Date: 02/14/07 Time: 08:52:18 CPU Time: O 0: 0: 0.08 ( 0.08 sec) ASCII
1332 Time Step No. = 6 Elapsed Time = 1.162385E-03 days
1333 Date: 02/14/07 Time: 08:52:18 CPU Time: ¢ 0: 0: ¢.08 ( 0.08 sec) Binary

1336 LR AR AR A A SRR RS R R L E RS N R R RN PR TR FE RS R R AR LSRR EEEEE SR
ok ko

File PAA:[ANALYSIS.BF.QBUG00.ES40.TEST1]BF2_QBO600_ES47_TEST1.OUT;1
1330 Date: 0Z/13/07 Time: 14:11:29 CPU Time: ¢ 0: 0: 0.07 { 0.07 sec) ASCII
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1332 Time Step No. = 6 Elapsed Time = 1.1523B5E-03 days
1333 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.07 ( 0.07 sec) Binary
1336 AR RS RN E R RS R RS E RS ER SR EEE RS R R Ny T TS RS R R R EE RS R

LES L SR B8 EE BN

EEEEE RS SRS RS

File PAA:[ANALYSIS.BF.QBO600.ES40.TEST1]BF2_QB0O&00_ES40_TEST1.0UT;1

1344 CPU Time (this time step) = 0.00 sec = $5.00000 hr
1345 CPU Time (total for run) = 0.08 sec = 0.00002 hr

kxhkdkh

File PAA:[ANALYSIS.BF.QBOG00.ES40.TEST1]BF2_QB0600_ES47_TEST1.0UT;1
1344 CPU Time (this time step) = 0.01 sec = 0.00000 hr

1345 CPU Time (total for run) = 0.08 sec = 0.00002 hr

ko ok ok hk ok ok ko A

LEEREEERE L &N

File PAA:[ANALYSIS.BF.QBO600.ES40.TEST]]BF2_QB060D ES40 TESTL.0UT;1
1404 Date: 02/14/07 Time: 08:52:18 CPU Time: 0 0: 0: 0.0% { 0.0% sec) ASCII
1406 Time Step No. = 7 Elapsed Time = 1.592118E-03 days
1407 Date: 02/14/07 Time: 08:52:18 CPU Time: 0 0: 0: 0.09 ( 0.09 sec) Binary

1410 AR RS A R AR E R S E RS AR R R AR E RS AR R A Y R R R LR L E RS L AR SRR AL R
EE R

File PAA: [ANALYSIS.BF.QBOG00.ES4A0.TEST1]1BF2_QBOA00_ES47_TEST1.0UT;1
1404 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 D: D: 0.08 ( 0.0B sec) ASCII
1406 Time Step No. = 7 Elapsed Time = 1.532118E-03 days
1407 Date: 02/13/07 Time: 14:11:29 CPU Time: 4 §: 0: 0.08 ( 0.08 sec} Binary

1410 AR R R SR RS EREEEERESE NS E R SRR R NS R A RS RS R R R FEE SR EEAEREE R RS R R AR R R R R R R REEERESEERS]
drokdrodok WE ok w ok ok

hkdkokwhkoawrkadox

File PAA: [ANALYSTS.BF.(QB06().ES40.TEST1]BF2_QBO600_ES40_TEST1.0UT;1
1418 CPU Time (this time step) = 0.0l sec = 0.0C0000 hr

1418 CPU Time (total for run} = 0.09 sec = 0.00003 hr
1420 AR E SR RS AR AR IR S AR R AL E S SR RS RERE R R R R AR R A SRS RERERER SRS SRE RS
LR R XN

File PAA: [ANALYSIS.BF.QBOR00.ES40.TEST1]BF2_QB0OAD0_ES47_TEST1.O0UT;1
1418 CPU Time (this time step) = 0.00 sec = 0.00000 hr
1419 CPU Time (total for run) = 0.08 sec = 0.00002 hr

1420 LA RS R A AAEEEE R E R L S A R R R L S E L R R R R A YR AR R R RS R R R R R R EERE L LR
Frhkckdkkkhdkowkk

ER R R R

File PAA:[ANALYSIS.BF.QBO60D.ES40.TEST1]BF2_QB0600_ES40_TEST1.CUT;1
1478 Date: 02/14/07 Time: 08:52:18 CPU Time: 0 0: ¢: 0.0% ( 0.09 sec) ASCII

1480 Time Step No. = 8 Elapsed Time = 2.150771E-03 days

1481 Date: 02/14/07 Time: 08:52:18 CPU Time: 0 0: 0: 0.09 ( 0.09 sec) Binary

1484 % dr o gk ok ke dede gk g ek At ok ek de ek e ek ek d sk b ok ek ok dr Aok g ok de e sk e ke ok e ke de ke gk ke ok o ok e i ke e o ok e de ok de e ke e e e
* Wk Kk K

File PAA:[ANALYSIS.BF.(QBO600.ESA0.TEST1]BFZ_QBO600_ES47_TEST1.0UT;1
1478 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0:; 0.08 ( 0.08 sec) ASCII
1480 Time Step No. = 8 Elapsed Time = 2.150771E-03 days
1481 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.08 ( 0.08 sec) Binary

1484 LR R R E R R E N EEREESEESE R R EREE S R EEEEEE RS SRR REEEREFEEFE L EERESREER RS SR AR R EEEESEEEE EE]
ko ok ok ok kodek ok ok kR

Wk h ok kK k k%

File PAA: [ANALYSIS.BF.(QBOGCO.ES40.TEST1]BF2_QBO600_ES40_TESTL.OUT;1
1453 CPU Time (total for run} = 0.09 sec = 0.00003 hr

1494 LR R R AR EEESEEEEEEEE SRR SRR EEEEEEE R EE EREFEERE SRR R A E R X F TR R R R SR E R L EEEEEE R
W o ode kb
File PAA: [ANALYSIS.BF.QB(600.ES40.TEST1]BF2Z_QB0600_ES47 TEST1.0UT;1

1493 CPU Time [total for run) = 0.08 sec = 0,00002 hr

1494 LR R R R R R e A R E R R E R E R R R RN NN SRR FEE R E RS SRR R EEE RS SRR R ESE ESE R

EE AR E R LR R RS
drhd ko ok ok k ok
File PAA: [ANALYSIS.BF.(QBC600.ES40.TEST1]BF2_QBOA00D_ES40_TEST1.CcUT;1
1552 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.09 ( 0.09 sec) ASCIT

1554 Time Step No. = 9 Elapsed Time = 2.877020R-03 days

1555 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.0% { 0.09 sec) Binary

1558 kb kk ko ke kdek kL kAW wdek ke h kb Akt kdh ko hdkk kokdok v s o ok % & & Jek ok dedr ok dr ok e ek ok e ok e de ok ke ok
LR RS B R
File PAA:[ANALYSIS.BF.(QBO600.ES40.TEST1]BF2_(QB0600_ES47_TEST1.CUT;1

1582 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: D: 0.08 ( 0.08 sec} ASCII

1554 Time Step No. = 9 Elapsed Time = 2.877020E-03 days
15585 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.0B ( 0.08 sec) Binary

155E AR R SRS S EELE SRS RS R RS R R R R R R RN R RS RS R REE LR
*kkkkkdkkk Kk kA

e i e gk e dr ok e ok ok e

File PAA: [ANALYSIS.BF.QBC600.ES40.TEST1]8F2_QBO600_ES40_TEST1.0UT;1
1566 CPU Time (this time step) = 0.00 sec = 0.00000 hr
1567 CPU Time (total for run) = 0.09 sec = 0.00003 hr
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ok ok oh

File PAA:[ANALYSIS.BF.QB06C0.ES40.TESTL]RF2_QBO600_ES47_TESTL1.C0UT;1
1566 CPU Time (this time step) = 0.0l sec = 0.00000 hr
1567 CPU Time (total for run} = 0.09 sec = 0.00003 hr

R R R R R R L

EEEE RS L ELE SR

File PAA: [ANALYSIS.BF.QB0600.ES40.TEST1]BF2_QB0600_ES40_TEST1.0UT;1
1626 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.10 ( 0.10 sec) ASCII
1628 Time Step No. = 10 Elapsed Time = 3.821143E-03 days

1629 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.10 { 0.10 sec) Binary
1632 ARk kA Rk Ak kIR kAR Rk W AR KRk kkkk ok ok k kM A Wk hk ok k kAT Rk Ak ek kk ke hhk kR F Rk k ko kA ad
%k Ak ok

File PAA:[ANALYSIS.BF.QBOG0O0O,ES40.TEST1]RBF2_QB0O600_ES47_TEST1.0UT;1
1626 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: C: 0.09 { 0.09 sec) ASCIT

1628 Time Step No. = 10 Elapsed Time = 3.821143E-03 days
1629 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.0% { 0.0%9 sec) Binary
1632 dhkdkkkwd kb hrkrkkdkkr kv Ak ok ko kR ke kb kb ke khd kg gk ok kddkhhhwk ks bk kokk

drokode ko bk A koo o e R
ok ok ook ko kK ok ok ok

File PAA: [ANALYSIS.BF.QBO&00.ES40.TEST1]1BFZ2_QB0O&00_ES40_TEST1.QUT;1
1640 CPU Time (this time step) = 0.01 sec = 0.00000 hr
1641 CPU Time (total for run) = 0.10 sec = 0.00003 hr

1642 Ak kk kA kkh ok ko khk ko h ok k ko ko r ok r ko h kb kkkh ek kA k ko ko ke drkdrdhhkk kb krxkk
wkok ok ok k

File PAA: [ANALYSIS.BF.QB06C0.ES40.TESTLIRF2_QBO600_ES47 _TEST1.CoUT;1
1840 CPU Time (this time step) = 0.00 sec = 0.00000 hr
1641 CPU Time (total for zum} = 0.09 sec = 0.00003 hr

1642 AR R LR EEE R R RS R A R R R L L T R R N R L R E R S R SR E LR
Kb ok e ok ok ko ke

%o drok o ke ke ek

File PAA:[ANALYSIS.BF.QB0OG600.ESAQ.TEST1]BFZ2_CB0A00_ES40_TESTL.OUT;1
1700 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.10 { 0.10 sec) ASCII
1702 Time Step No. = 11 Elapsed Time = 5.048504E-03 days
1703 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.10 ( 0.10 sec) Binary

1706 LR R L R e R A R R AR I e e R R e R R R L L R LR
ek bk ok
File PAA: [ANALYSIS.BF.QBU600.ES40.TEST1]BF2_QB0&00_ES47_TEST1.OUT;1

1700 Date: 02/13/07 Time: 14:11:29 CPU Time: U ¢: 0: 0.0% { 0.09% sec) ASCIIL

1702 Time Step No. = 11 Elapsed Time = 5.048504E-03 days

1703 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.09 { 0.09 sec) Binary

1706 LA R RS R AR A A AR LR AL ELE RSN EEEE R RSN ERTRRERERSsRREREl ER E XL ERD]

% % dc dr ok de dr ok de ook ok

* ok g ke d ko e AR

File PAA: [ANALYSIS.BF.QBCOA0Q.ES40.TEST1]BF2_QBO&0C_ES40_TEST1.QUT:1
1715 CPU Time (teotal for runj = 0.10 sec = (.00003 hr

1716 LRSS R LI EREE RS SRR EEEE R RS R R R R Y SRR R E R RS SRS LR R
koo k*

File PAA: [ANALYSIS.BF.(QBO0&00.ES40.TEST1]BF2Z 0OB0600_ES47_TEST1.0UT;1
1715 CPU Time (total for run} = 0.09 sec = 0.00003 hr

17186 LA RSEREEESERE SRR R LR Y N L e R e R S R E AR R
deodeok deowr ko ok ok ok ok &

deodr kg ko o ko ok ok

File PAA:[ANALYSIS.BF.QBO600.ESAQ._TEST1]BFZ_QBI60)_ES40_TEST1.0UT;1
1774 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.11 ( 0.11 sec) ASCII
1776 Time Step No. = 12 Elapsed Time = 6.544072E-03 days
1777 Date: 02/14/07 Time: 08:52:1%9 CPU Time: 0 0: 0: 0.11 { 0.11 sec) Binary

1780 KAk hkdkdkw kbt kb hkdkkrkdk ke hhrkkkkhkkhrhhhkkrhhkdkdkkh kb drkk kb kg d ok d ok sk koo ko
ek ok ok

File PAA: [ANALYSIS.BF.QBOG00.ES40Q.TEST])BFZ_DBO600_ES47_TESTL.OUT;1
1774 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.09 { 0.09 se¢) ASCIT
1776 Time Step MNo. = 12 Elapsed Time = §.644072E-03 days
1777 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.0% ( 0.0% sec) Binary

1780 LR RS A A AL AR R R AR LSRR RS ER SRR R RS RS S EEE RS RS S SR ELEERS]
wode ok kg oW ok

de e ke g e ek W gk ok K

File PAA:[ANALYSIS.BF.QB0600.ES40.TEST1]BF2_QBO600_ES40_TESTL1.0UT;1
1788 CPU Time (this time step) = 0.01 sec = 0.00000 hr

1789 CPU Time {total for run) = 0.11 sec = 0.000032 hr
1790 A AR RS E R E RS R E RS ERE SRR RS E R FE L EEEE R RS R EFE R R R EEEE BRI R IR E R EELEEELEE S E RN
ok e Wk g

File PRA: [ANALYSIS.BF.QB0600.ES40.TEST1])BF2_QBO600_ES47_TEST1.0UT;1

1788 CPU Time (this time step} = 0.00 sec = 0.00000 hr

1789 CPU Time ({total feor rumn) = ¢.0% sec = 0.00003 hr

1790 LA R E L EFEEE R E R E R R E R R e e N LI EEs 2 E R E XL PR EE SR EE R LR E R E LR S E ]
Ak hkdkhkkddkkkhd

de gk de gk e ek ok kR
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File PAA:[ANALYSIS.BF.QBOG00.ES40.TEST1]BF2_QBOG00_ESA0_TESTL.OUT;1
1848 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.11 ( 0.11 sec) ASCIT

1850 Time Step No. = 13 Elapsed Time = 8.718311E-03 days

1851 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.11 ( 0.11 sec} Binary

1854 (R R RS R EE R ER L EE AR SRS S AR R R A AR R R E SRS EF RS EE R RS RS S ES R E R RS EEE SR N EE S
ok okok ko

File PAA:[ANALYSIS.BF.QBO600.ES40.TEST1]BF2_QBO600_ES47_TEST1.0UT;1
1848 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.10 ( 0.10 sec) ASCII

1850 Time Step No. = 13 Elapsed Time = 8.718311E-03 days
1851 Date: 0Z2/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.10 ( 0.10 sec) Binary
1854 IR R E R R R R R RS EE R E R R RS S R R R NI R R RS R RS R AR RS R ERREEER SR REREREERREESS]

ok ek koo ok ok ok R

LR RS R RS R EE RS

File PAA: [ANALYSTS.BF.QB0600.ES40.TEST1]1BF2_(B0600_ES40_TESTL.OUT;1
1862 CPU Time (this time step) = 0.00 sec = 0.00000 hr
1863 CPU Time (total for run) = 0.11 sec = 0.00003 hr

1864 I kAW ATk I A A Xk k kv bk k kA h kWA Ak A kA ok kb kA kR kA ko h kb kk bk h ek h ke k ok ko deok v ks kv v
* kX kK

File PAA: [ANALYSIS.BF.QBO600.ES40.TEST1]BFZ2_QBOG600_ES47_TEST1.CUT;1
1862 CPU Time {this time step}) = 0.0l sec = 0.00000 hr
1863 CPUT Time (total for run) = 0.10 sec = 0.00003 hr

18864 AR AR AR R AR R AR AR AR LR R R RS R RS R SRR RS RS ERE S S
Ak kkhkhkkkkk

dkkkhkdk ko owk

File PAA:[ANALYSIS.BF.(DB0600,ES40.TEST1]BF2_(B0600_ES40_TEST1.0UT;1
1922 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.11 {( 0.11 sec) ASCIT
1924 Time Step No. = 14 Elapsed Time = 1.141482E-02 days
1525 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.11 {( 0.1l sec} Binary

1928 EEFEEEEEEREERERE N SR EEEEEE X ERIFERIEE SR R X R T I IR LRI R RR R L L R SR EEE S R R R
dr & g koo
File PAA: [ANALYSIS.BF.QB0&00,ES40.TEST1]BF2_QB0600_ES47_TESTL.OUT;1

1922 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.10 { 0.10 sec) ASCII

1524 Time Step No. = 14 Elapsed Time = 1.141482g-02 days
1925 Date: 0Z/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.10 ( 0.10 sec) Binary

1928 L R I E R R R L R R E R R SR L]
de ok ok de e Ak ok ke oh

dkok ok kokddkk ik

File PAR: [ANALYSIS.BF.QBO600.ES40.TEST1]1BF2_QB0600_ES40_TEST1.0UT;1

1936 CPU Time {(thig time step) = 0.01 sec = 0.00000 hr

1837 CPU Time (total for rum) = 0.12 sec = 0.00003 hr

1938 EERE SRR ELEEEEE RS E SRR R RN R R R A R R R R E RS FFEE SRR LR LSRR EE L EEE R
& ok de vk ue

File PAA: [ANALYSIS.BF.QB0600.ES40.TESTL]BF2 QB0600_ES47_TESTL1.QUT; 1
1936 CPU Time (this time step) = 0.00 sec = 0.00000 hr
1337 CPU Time {(total for run) = 0.10 sec = 0.00003 hr

1938 EE R R R R R EREEREELEEEE RS RS E E E N E R R R E RS R R E R EE L EELEE NSRS AR FEEEEEEE R E RN EEEREEEESEEESE]
EEEEEELE FERD

kg ok gk ke e ok ok W

File PAA: [ANALYSIS.BF.QROAK00.ES40.TESTL]BF2_QRB0O600_ES40_TEST1.QUT;1
1986 NDakte: 02/14/07 Time: 08:52:1% CPUY Time: 0 0: 0: 0.12 | 0.12 sec) ASCIT
1998 Time Step No. = 15 Elapsed Time = 1.4%20259E-02 days
15959 Date: 02/14/07 Time: 08:52:1% CPU Time: 0 0; 0: 0.12 { 0.12 sec) Binary

2002 LA E R R R L AR SRR E LR R R R N RN L R Y s R R R R LRSS RS R
Kok kW ok

File PAA: {ANALYSIS.BF.QBOG60Q.ES40.TEST1]BFZ_QBO600 _ES47 TEST1.OUT;1
1996 Date: 02/12/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.10 { 0.10 sec) ASCII
1598 Time Step No. = 15 Elapsed Time = 1.492029E-02 days
1599 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.10 { 0.10 sec) Binary

2002 LEE L R R EEREE RS EEERE LR R E e et AL R R R LR
drdk ok gk ok ek ke

wH kK Kok ok ook ok kA

File PAA: [ANALYSIS.BF.QBOSO(0.ES40,TEST1]BF2_0QB0600_ES40_TEST1.0UT;1
2011 CPUJ Time (total for run) = 0.12 sec = 0.00003 hr

2012 LR R E R AR R EEEEEE R R R R L T T T P E LR EE R RS R E R E LR LR R R

g g e ek

File PAA: [ANALYSIS.BF.QBQS00.ES40.TEST1]BF2_QBOS00_ES47_TESTL.OUT;1
2011 CPU Time {total for run) = 0,10 sec = 0.00003 hr

2012 LEA SRR EREEES SRS SRR RSN EEREESSES SRR RS RS EEEEREE SRS E SRR RS REEREER SRS
Tk kdok ok dodk Kk kkok

dedk ok deok ok dk ok ek Rk

File PAA: [ANALYSIS.BF.QB0O600.ESA0.TESTL]BFZ_QBO600_ES40_TEST1.0UT;1
2070 Date: 02/14/07 Time: 08:523:;1% CPU Time: 0 0: 0: 0.12 ( 0.12 sec) ASCII

2072 Time Step No. = 16 Elapsed Time = 1,547739E-02 days
2073 Date: 02/14/07 Time: 08:52:1% CPU Time: 0 0: 0: 0.12 ( 0.12 sec) Binary
2076 (A EE A A SR SRR R RN RN RS FE R E R L R R RN SR FEE TN YT EERE R R R AN R R R E LR EEEREEEESE XSS

ke ok ke k
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File PAA: [ANALYSIS.BF.QBO600.ES40.TEST1]BF2_0BO600_ES47_TEST1.0UT;1

2070 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.11 ( 0.11 se¢) ASCII

2072 Time Step No. = 16 Elapsed Time = 1.947739E-02 days

2073 Dakte: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.11 ( 0.1l se¢) Binary

2076 ER R RS e R SRR R Rl R R R R R R RN R R R EE T E R RS R R EE RS LR R RN SRR RS RS S RS 2
ok ok ko o e ok ke

e gk o e kb e Kok g

File PAA:[ANALYSIS.BF.QBO600.ES40.TEST1]IBF2_CBO600_ES40_TEST1.OUT;1

2084 CPU Time (this time step) = 0.00 sec = 0.00000 hr

2085 CPU Time (total for run) = 0.12 sec = 0.00003 hr

2086 LA S S ESEEREEESEEESEEEE SRR RS Ry R RS R E LRSS AR R RS RS EERE]
Ak kk

File PAA: [ANALYSIS.BF.QBO600.ES40.TEST1]BF2_QBO600_ES47_TESTL.0UT;1
2084 CPU Time (this time step) = 0.01 sec = 0.00000 hr
2085 CPU Time (total for run) = 0.1l sec = 0.00003 hr

2085 LAREEEE RS R ERE SRR R LSRR AL R RRRER R AR RS SRRl RR SRR R RSl R ERE,)
koW k koW ko kA ko

EEE R E LSS N]

File PAA: [ANALYSIS.BF.QBOG0{.ES40.TEST1]BF2_0OBOAO0D_ES40 TEST1.C0UT;1
2144 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.12 ( 0.12 sec) ASBCII

2146 Time Sktep No. = 17 Elapsed Time = 2.540162E-02 days

2147 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.13 { 0.13 sec} Binary

2150 IR AR EE R R E R R S R R R e s e e LT S e e R R TR R R NS R AR R T
* kod ko k

File PAA: [ANALYSIS.BF.QBCS00.ES40.TEST1]1BF2_QB0O600 _ES47_TEST1.OUT;1
2144 Date: 02/13/07 Time: 14:11:29 CPUY Time: 0 0: 0: 0.11 ( 0.11 sec) ASCIT

2146 Time Step No. = 17 Elapsed Time = 2.540162E-02 days
2147 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.11 ( 0.11 sec) Binary
2150 LR R ESEEEEE SRS BT R I T E S S T S R R RS RS R E RS S R LR

AR R E R L E SR XY

tE R EEL B E LR RS

File PAA: [ANALYSIS.BF.QBOGE0Q0.ES40.TEST1]BrF2_(QBOS00_ESA0_TESTL.OUT;1
2158 CPU Time (this time step} = 0.01 sec = 0.00000 hr
21589 CPU Time (total for run) = 0.13 sec = 0.00004 hr

2160 Ik AR K IR AR Ik ke k kdkohkoh kA h ks w kR Rk ok kA kdh ok hhkhhkd bk ko hdd kb dk ok kbbb ok
EEER RS

File PAA:[ANALYSIS.BF.(B0G600.ES40.TEST1]BF2_QOBOG00_ES47_TEST1.OUT;1

2158 CPU Time (this time step) = 0.00 sec = (0.00000 hr

2159 CPU Time {total for run) = 0.11 sec = 0.00003 hr

2160 Fhkkdkchh ok kdk kbl kA A kAN Ak d kR AT R ek AN AW Ak ARk drkdkodrdhoh dk ok dok gk do ek ok ook ok e e ok e e
kA ko ke ok kg

ER RS A RS S KN

File PAA: [ANALYSIS.BF.QBO600.ES40.TEST1]1BF2_0QB0600_ES40_TEST1.0UT;1
2218 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.13 { 0.13 secg) ASCII
2220 Time Step No. = 18 Elapsed Time = 3.310313E-02 days
2221 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.13 ( 0.13 sec) Binary

2224 ERE AR R AR LSS ARERLER SRR RSl R E RN R NS E RS EERREER R SRR ER LSRR
% g ok ko

File PAA: [ANALYSIS.BF.QBO600.ES40.TEST1]1BF2_QB0A00_ES47_TEST1.0UT;1

2218 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.11 { 0.1l sec) ASCII

2220 Time Step No. = 18 Elapsed Time = 3.310313E-02 days

2221 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.11 ( 0.1l sec) Binary

2224 LA RS S AALEL AR SRR AR EREEREE RS RS R R e YIRS E NSRS RS RS
g ko ek ok ke

ok ko owodr ok ok kok ko

File PAA: [ANALYSIS._BF.0QBO60C.ES40.TESTLIEBF2_QB0600_ES40_TESTL1.OUT;1

2233 CPU Time {total for run) = 0.13 sec = §.00004 hr

2234 EEAEREEE R EE R EE RS EE R EEEEEE R ER LR E R X R R I R e g g R S X T E SRR RIS E LR R Y
LEE & &4
File PAA: [ANALYSIS.BF.QB0O600.ES40.TEST1]BF2_0QB0&600_ES47_TESTL.OUT;1

2233 CPU Time (total for run} = 0.11 sec = 0.00003 hr

2234 LA AR S RS SRR RS RESE R R R R R R L R R R EEFEE YR S8R RS RS X

LE R R R B XX B R R F

de gk ke e ok ke kok ke K

File PAA:[ANALYSIS.BF.QBOG00.ES40.TESTL]BF2_QBO600_ES40_TEST1.QUT;1

2252 Date: 02/14/07 Time: 08:52:12 CPU Time: 0 0: 0: 0.13 { 0.13 sec) ASCII
2254 Time Step No. = 19 Elapsed Time = 4.311508E-02 days

2255 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 O6: 0: 0.13 { 0.123 sec) Binary

2298 LA RS A A A AR R R E S R S L R e s R R R R R R R LSRRI SRR RS AR SR EREEESRESSREEEELS]
ok W ook

File PAA:[ANALYSIS.BF.QBOGC0.ES40.TESTL]IBFZ2_QBO&00_ES47_TESTL.OUT;1
2292 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.11 { 0.11 sec) ASCII
2254 Time Step No. = 1% Elapsed Time = 4.311508E-02 days
2295 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.11 { 0.11 sac) Binary

2208 Ik ko ke k Rk Wk kW ok ok kk ok h ko h ko k ko kR Rk kb hkkdoh ke doh ke ke sk kxR X h
LEZEE S SR LY
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LA AL R

File PAA:[ANALYSIS.BF.QB(0600.ES40,TEST1]8FZ_QB0600_ES40_TEST1,.QUT;1
2306 CPU Time (this time step) = 0.00 sec = 0.00000 hr
2307 CPU Time (total for run) = 0.13 sec = 0.00004 hr

2308 LA E RS L EREE AR R EREEELE R BN N A R E R R RN R LR LR

d 9 e gk

File PAA: [ANALYSIS.BF.QBU600C.ES40.TEST1]BF2_QBO600_ES47 TEST1.OUT;1

23056 CPU Time (this time step) = 0.01 sec = 0.00000 hr

2307 CPU Time (total for run) = 0.12 sec = 0.00003 hr

2308 R R EEEREEREEEE RS NS SRR R R R EE R R R R R R EEEEE YL AR LR EE RN EE R R EE ]
LEER EEE B XL E S

J e Wk de de ok d g ok kK

File PAA:[ANALYSIS.BF.QBO600.ES40.TEST1]BF2_QB0A00_ES40_TESTL.OUT;1
23686 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.14 ( 0.14 sec) ASCIT
2368 Time Step No. = 20 Elapsed Time = 5.613062E-02 days
2369 Date: 02/14/07 Time: 008:52:19 CPU Time: 0 0: 0: 0.14 { 0.14 ser) Binary

2372 PR AR R LR E LR R Rl R R RS EE SRR E R EEEE SR E L SRS
ok ek e

File PAA: [ANALYSIS.BF.QB0600.ES40.TEST1]BFZ_QB0600_ES47_ TEST1.OUT;1

2366 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0:; 0.12 ( 0.12 sec) ASCII

2368 Time Step Ne. = 20 Elapsed Time = 5.613062E-02 days

2269 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.12 ( 0.12 seg) Binary

2372 tE AR E AR RS R R R RS RS RS R REEEFE R R EEEEE R R R FE R R RS E AR E R L E LR LR
LE R R R ES SRS EES

ko kd ko ko kwd

File PAA: [ANALYSIS.BF.QBO600.ES40.TEST1]1BF2_QB0A00_ES40_TEST1.OQUT;1

2380 CPU Time (this time step) = 0.01 sec = 0.00000 hr

2381 CPU Time (total for run) = 0.14 sec = 0.00004 hr

2382 2RSS EEREEEEEIEEIE RS R R FEE BEEEEEEEEEEE RS R N s s XS E EX S RS L K
o de ok ke

File PAA: [ANALYSIS.BF.QBO6&00.ES40.TEST1]BFZ_QBO600C _ES47_ TEST1.0UT;1

2380 CPU Time (this time step) = 0.00 sec = 0.00000 hr

2381 CPU Time {total for run) = 0,12 sec = 0.00003 hr

2382 LA R AR R RS EE R FE RS AR FER R R R R R R R TR R RS EEESEEE R R E RN ]
ok kkwdkok Kk ok

hk ok ook ok k ok ok X KK

File PAA:[ANALYSIS.BF.QBU600.ES40.TEST1]BF2_QB0G00_ES40_TEST1.0UT;1
2440 Dakte: 02/14/07 Time: 08:52:19 CPU Time: 0 O0: O: C.14 { 0.14 sec} ASCII

2442 Time Step No. = 21 Elapsed Time = 5.787037E-02 days
2443 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.14 ( 0.14 sec) Binary
2446 LS AR E S E RS E S EEEEEETESEE R R ST EEEE RS KR X R e A EE R R R AT TR EEEES R ERE RS

ek ok ke

File PAaA:[ANALYSIS.BRF.QR(O600,ES40,TESTL]BFZ_QBOGO0_ES4T TESTL.OUT;1
2440 Date: 02/13/07 Time: 14:11:29 CPU Time: O 0: 0: 0.12 ( 0.12 sec) ASCII

2442 Time Step MNo. = 21 Elapsed Time = 5.787037E-02 days
2443 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.12 ( 0.12 sec) Binary
2446 (R EE R ER S EEREE R I RS SR EEE SRR R R R R R R R RN E N R R FEE SRR R

LRSS ETFES S

Koddk ok ok k ok ok ok

File FAA: [ANALYSIS.BF.QBOG600.ES40.TEST1]1BF2_QR0OA00_ES4Q_TESTL.OUT;1
2454 CPU Time (this time step) = 0.01 sec = 0.00000 hr
2455 CPU Time {(rtotal for run) = ©.15 sec = 0.00004 hr

2456 LR AR EEEEESSLESEEARSEEERSREELERLRSEEEREEELE LRSSl ReER SRSl ERERSEE]
ek d ok R

File PRhA:[ANALYSIS.BF.QB0600.ES40.TEST1]BF2_QB0&00_ES47_TEST1.0UT;1

2454 CPU Time (this time step} = 0.00 sec = 0.00000 hr

2455 CPU Time {(total for run} = 0.12 sec = 0.00003 hr

2456 LA R SRR R R R R RS EE RS EEE R E N E E RS R R R RN A E L L E R R R IR E NS E LR E L E SRR
LA R F AR EFE R NS S

kukdkkdhkkkkhkhk

File PAA:[ANALYSIS.BF.QBO600.ES40.TESTL]BF2_QBOE0)_ES4U_TEST1.CQUT; 1
2514 Date: 02/14/07 Time: 08:52:19 CPU Time: 0O {: 0:; 0.15 ( 0.15 sec) ASCII
2516 Time Step No. = 22 Elapsed Time = 5.798611E-02 days
2517 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.15 ( 0.15 sec} Binary

2520 R AR RS E RS ES S SRS LR RS R R R IR R RS R E R S AR RN LR LR
* ok ko ok ok

File PAA:[ANALYSIS.BF.QBOA00.ES40,TEST1]BF2_QB0O&J0_ES47_TEST1.0QUT:1
2514 Date: 02/13/07 Time: 14:11:23 CPU Time: § 0: 0: 0.12 { 0.12 sepc) ABCII
2516 Time Step No. = 22 Elapsed Time = 5.798611E-02 days
2517 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: D.12 { 0.12 sec) Binary

2RZ0 Rbkhkr ko vk khh ko drkhr kA ke kb k bk ko kA d kb d bk ok ok drob Kook ook ke bk dook e de o
Akkkkkhkkkkhh

LEEE SRR X RS2

File Pah: (ANALYSIS.BF.QBOGCO0.ES40.TEST]1 ]BF2 QBOGO0_ES40_TEST1.0UT;1
2529 CPU Time (total for run} = (.15 sec = 0.00004 hr

2530 IE AR R R LSRR SR EE R AR RS R R R R R R R R R R LR AL L R R R RS AR SRR ERR L]
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ok ko ok
File PAA:[ANALYSIS.BF.QBOG00D.ES40.TEST1]BF2_QB0OG00_ES47_TEST1.OUT:1
2525 CPU Time (total for run) = 0.12 sec = 0.00003 hr
2530 LE SRR AR E SRR S R R Y S R R R F TR R RS F LR LY EEEE SRR NS SN N R NN

LR R E RS RS & XSS

Jdk Kk Kok drok ok ko

File PAA:[ANALYSIS.BF.QBOG00.ES40,TEST1]BF2_QB0O600_ES40_TEST1.0UT;1
2588 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.15 ( 0.15 sec}) ASCII
2590 Time Step No. = 23 Elapsed Time = 5.810185E-02 days
2591 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.15 ( 0.15 sec) Binary

2594 Kk kA ko ok ok ko ko hk k kW ko kb kb Rk kA A Tk w ok kd ke kb kb ddrok ek ke kg ko ke kR Wk Ak ok ok
kodk ok ok k
File PAA:[ANALYSIS.BF.(QBO&00.E540.TEST11BF2_£B0O600_ES47_TEST1.OUT:1

2588 Date: 02/13/07 Time: 14:11:23 CPU Time: 0 0; 0: 0.13 ( 0.13 sec) ASCII

2590 Time Step No. = 23 Elapsed Time = 5.810185E-02 days

2591 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.13 ( 0.13 sec) Binary

2594 Kk Ak khk kX ko ke kW k kk kA kA kA khok ok kA dr ok ko kA ok de & T ok dook o ok ke ke P ok S Kook ok ok o ko ok e ek ok ek kb
LERER S EERE R

PR R R ELEE R

File PAA: [ANALYSIS.BF.QB0GQ0.ES40.TEST11BF2_QB0600_ES40_TEST1.0UT:1

2602 CPU Time (this time step) = 0.00 sec = 0.00000 hr

2603 CPU Time (total for run} = 0.15 sec = 0.00004 hr

2604 IR A SRR AR ESEELEEE LR RS RS EEEEEE LR R R BE R R R R R R R R E TN EE R FE R E AN SRS
Wk koK
File PAA: [ANALYSIS.BF.QBOG600.ES40.TEST1]BF2Z_QB0600_ES47_TESTL.QUT;1

2602 CPU Time (this time step) = 0.01 sec = 0.00000 hr

2603 CPU Time {(total for run) 0.13 sec = 0.00004 hr

2604 LA AR R AR SRR S E R R RS RS EE R SRS R EE R L S RS R EF RS RS R R RS R IR E RS RS E RS L RS
EERERE XS SRS S ]

koddkoar ko ow Ak ok ok koK

File PAA: [ANALYSIS.BF.QB0O600.ES40.TEST1]BF2_QBO600_ES40_TESTL.0UT;1
2662 Date: 02/14/07 Time: 08:52:1% CPU Time: O 0: 0:; 0.16 ( 0.16 sec) ASCII

2664 Time Step No. = 24 Elapsed Time = 5.825231E-02 days
2665 Date: 02/14/07 Time: 08:52:19% CPU Time: 0 0: 0: 0.16 ( 0.16 sec) Binary
2668 (R A A RERERER LSRR LR RS RS S eSS S EL R RS RS ER R

ok k ok k

File PAA:[ANALYSIS.BF.QBO6C0,ES40.TEST1])BF2_(QB060O_ES47_TEST1.0UT;1

2662 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.13 { 0.13 se¢) ASCIT
2664 Time Step Na. = 24 Elapsed Time = 5.825231E-02 days

2665 Date: 02/13/07 Time: 14:11:2%2 CPU Time: 0 0: 0: 0.13 { 0.13 sec) Binary

2668 LA AR SRR R RS AL R EREESEEFE R R R EE RS RE R s E R R RS S EESE R SRR R RS SR R R ERRER R EEESESRS]
IR R ERE SR SRR S

Fhkwrk ok owkokok ok

File PARA:[ANALYSISZ.BF.QBOG00.ES40.TEST1]BF2_QBO600_ES40_ TEST1.0UT;1
2875 CPU Time (this time step) = 0.01 sec = 0.00000 hr
2677 CPU Time (total for run) = 0.16 sec = 0.00004 hr

2678 IR A ES S RS S R R R R E R R RS S R R R R R R R E R T R R RS S SRR E R T R RSN RS LR ER S
ok ok

File PARA:[ANALYSIS.BF.QB0600.E540.TEST1]1BF2_QBU&00_ES47_TEST1.CUT;1

26786 CPU Time (this time step} = Q.00 sec = 0.00000 hr
2677 CPU Time (total for run}) = 0.13 sec = 0.00004 hr
2678 R AR RS R R SR L ERLEEEESSER RS RS R R R R AR SR R R R R E R NSRS ESEER R R LR R R R RS ERSSEERSE

LA E RS EREEE SR

LEER A &R LR LSS

File PAA: [ANALYSIS.BF.QBO600.ES40.TESTL1]BF2_QB0500_ES40_TESTL.OUT;1

2738 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 Q: 0: 0.16 ( 0.16 sec) ASCII
2738 Time Step No. = 25 Elapsed Time = 5.844791E-02 days

2739 Date: 02/14/07 Time: 08:52:1% CPU Time: 0 0: 0: 0.16 { 0.1& sec) Binary

2742 LR R AR AR R RS RRE R SRR RS R EEEE SRR RS EELES SRS FESEAEER R ARSI LE RS SRR SR ST RN
kdek ok kk

File PAA: [ANALYSIS.RBF.(QB0600._ES40.TEST1]BF2_QBO600_ES47_TEST1.0UT;1

2738 Dakte: 02/13/07 Time: 14:11:29 CPU Time: 0 0O: 0: 0.13 { 0.13 sec) ASCII

2738 Time Step No. = 25 Elapsed Time = 5,844791E-02 days

2739 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.13 { 0.13 sec) Binary

2742 W kK ek K ek e dr ok ok ek ok e ok vk de ke ok e gk dede gk ded T de gk Aok ok ke ok ek o Tt W g ok g ok ek ok e e vk ke e ok e de ok ek ok e dr ok de e ok ke kR e v
LRSS FEEEEEE]

Ewdkkhkkhkk kK

File PAA: [ANALYSIS.BF.QBO600.ES40.TESTL]BF2_QBUS00_ES40_TEST1.QUT;:1

2751 CPU Time {total for run) = 0.16 sep = 0,00004 hr
2752 LR E S S ERE RS R R E R E R SRR I SRS I RS BT NI RS R R LR R
EEEE XS

File PRA: (ANALYSIS.BF.QBO600.ES40.TESTL1]BF2_QBO600_ES47 TEST1.0UT;1
2751 CPU Time (total for run) = 0.13 sec = 0.00004 hr

2752 LR R R AR AR SRR SR L A R R R R R R R E R RS EE RS LR ERLEREEEERREEREEEEEEES]
Fa kK e dk ok kK

LR ER R R R EEEE
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File PAA: [ANALYSIS.BF.(GBOE600.ES40.TESTL]BF2_QB0600_ES40_TEST1.CUT;1
2810 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.17 ( 0.17 sec) ASCII

2812 Time Step No. = 26 Elapsed Time = 5.87021%E-02 days

2813 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.17 ( 0.17 sec) Binary

2816 EE RS RS RS RS EREE R ESEE R EREEEL AR AR ERERAREREERERSEE SRR RN RS E LR R AR ES &Y
* otk k

File PAA: [ANALYSIS.BF.QB0600.ES40.TEST1]BFZ_(B0600_ES47_TESTL.QUT;1

2810 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.13 { 0.13 sec) ASCII

2812 Time Step No. = 26 Elapsed Time = 5.870219E-0Z days

2813 Date: 02/13/07 Time: 14:11:29 CPU Time: ( 0: 0: 0.13 { 0.13 sec) Binary

2816 LR SRR AL ESEREE R EEEEEE RS ERREERE SRR NN RIS SRR ELEELEE AR R AR R LSRR L]
EEEEE R I N

Aokow ok kow k&

File PAA: [ANALYSIS.BF.(B0500.ESAC.TESTL)EF2_QBO600_ES40_TEST1.0UT;1
2825 CPU Time (total for run} = 0.17 sac = 0.00005 hr

2826 LR RS E R E R R R L R R R R T N N E R R R I R SRR ]
de ok o & ok b

File PAA: [ANALYSIS.BF.QBOA00.ES4AD.TEST1]BF2_QB0OAO0_ES47_TESTL1.OUT;1
2825 CPU Time {total for run} = 0.14 sec = 0.00004 hr

2826 LA SRR R ERERERERE AR R RS R R R R R RS RS R EREELE SRR SRR RS S R RS RS SRR R LR LR RS]
LEEEES S &S X R
dodr koW Aok ko Aok ke ok

File PAA: [ANALYSIS.BF.(QB0600.ES40.TEST1]BFZ_{B0600_ES40_TEST1.C0UT;1
2884 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.17 { 0¢.17 sec) ASCII
2886 Time Step No. = 27 Elapsed Time = 5.%03276E-02 davs
2887 Date: 02/14/07 Time: 0B:52:19 CPU Time: 0 0: 0: 0.17 { 0.17 sec) Binary

2890 LR AR E RS EE AR R R EEE RS R EREE LR A R R E RS R R F YR ES AR LR R R R R EREREEEEEESE S EE SR ES]
ar & ok e Rk

File PAA: [ANALYSIS.BF.(QBO600.ES40.TEST1]BF2_QBO600_ES47_TESTL.OUT;1
2884 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.14 ( (.14 sec) ASCII

2886 Time Step No. = 27 Elapsed Time = 5.%03276E-02 days
2887 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.14 ( 0.14 sec) Binary
2890 LA AS R EREE SRS EEEE SRS EE R EE R EEEFEE R SIS E LRSS S EREEREESEEESEEERS]

(R R E LR RS S S S

dedeodede ko kow ok ok ok ok

File PAA: [ANALYSIS.BF.QB0600.ES40.TEST1]BF2_QB0600_ES40_TEST1.0UT;1

2889 CPU Time (tetal for run) = 0.17 sec = 0,00005 hr
2900 LR A R R F R AR R R SRR R RS SRR R R R LR R R N NS N E NS LSRR LSRR SRS E R FE NSRS SN S ]
ddrkkEA

File PAA: [ANALYSIS.BF.QBO60Q.ES40.TEST1]BFZ2_QRB0600_ES47_TEST1.OUT;1
2899 CPU Time (total for run) = 0.14 sec = 0.00004 hr

2900 Ak kk ik ok khkde ke dekdek kX ok kot hhkkkdhdkhhkdrddksokok ww s de i ks ok dook ok dde ok ok de ok dr de ok o dr ok o & ok e ok ok keok ok
kR E KR T
EEREE R E RIE NS

File PAA: [ANALYSIS.BF.QBOS00.ES40.TEST1]BFZ_QBO600_ES4Q_TEST1.0UT;1
28958 Date: (02/14/07 Time: 08:52:19 CPU Time: ¢ 0: 0: 0.17 { 0.17 sec) ASCII
2960 Time Step No. = 28 Elapsed Time = 5.946249E-02 days

2951 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.17 ( 0.17 sec) Binary
2964 LA AR E R E R LR LR R R S R R R R L R R R R YN PSRN SRS E RS PR R FEEE SRR SRR ]
LR R B

File PAA: [ANALYSTIS.BF.QBOG00.ES40.TEST1]BF2_QRO600_ES47_TESTL.QUT;1

2958 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.14 ( 0.14 sec} ASCII
29€0 Time Step No. = 28 Elapsed Time = 5.945249E-02 days

2961 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: O: 0.14 { 0.14 sec) Binary

2954 EAEE SRR RS RS SRR EEE R RS EE R R R RN RIS R LSRR AR R LRSS
kwkk X EN Nk k&
TR LA ER R R

File PAA: [ANALYSIS.BF.(QBO600.ES40.TEST]1]BF2_0QB0600_ES40_TESTL1.0UT;1

2973 CPU Time (total for run) = €.17 sec = 0.00005 hr

2574 LR R R R Al B L R e R R L R L R AL L E L L
dkkaxkw
File PAA: [ANALYSIS.BF.(QBO600.ES40.TEST1]BFZ_QBO600_ES47 TEST1.OUT;1

2973 CPU Time {total for run) = 0.14 sec = $.00004 hr

2974 LR RS L AR AR AR LR E L E AR SRR E IR LSRR ELE RS R LRSS R R R LELEESEEEEEE AR

kxhhkkdhokkok kK

EEEEER S R RENFEER]

File PAA: [ANALYSIS.BF.(QBO600.ES40.TEST1]BF2_QBO600_ES40_TESTL.OUT;:1
3032 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 Q: 0: 0.18 ( 0.18 sec) ASCII

3034 Time Step No, = 29 Elapsed Time = £.002114E-02 days

3035 Date: 02/14/07 Time: 08:52:1% CPU Time: 0 0: 4: 0.18 ( 0.18 seg) Binary

3038 AR RS EEE TR SR NSRRI ERFT RS F SRS Y R T E R R R R R R R R RN E SRR RS SRR SR LR S E
L EER &

File PAA: [ANALYSIS.BF.QBO600.ES40.TEST1I1BF2_QBO600_ES47_TESTL.OUT;1
3032 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.14 { 0.14 sec}) ASCII
3034 Time Step No. = 29 Elapsed Time = £.,002114E-02 days
3035 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.14 {( 0.14 sec) Binary
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2038 SRS EER L ELE SRR ELRE LIRS RS R R RSN E R EEE LR AR RS R EER SRR
KA AR WK RN N HET
LA T FEEI EE XS

File PAA:(ANALYSIS.BF.(QBOGO0._ES40.TEST1]BF2 _QBO600_ES40_TEST1.OUT;1
3046 CPU Time {this time step) = 0.0l sec = 0.00000 hr
ip47 CPU Time (total for run} = 0.18 sec = 0.00005 hr

3048 LA R R EER SR ELREERESEREEEESER SRR SRR AR R RXERRRERER SRR Rl RRR L LS LR
k ok ok ok ok

File PAA:[ANALYSIS.BF.QB0&00.ES40.TEST1]1BF2_0QB0600_ES47_TESTL1.0UT;1
3046 CPU Time {(this time step} = 0.00 sec = 0.00000 hr
3047 CPU Time (total for run) = 0.14 sec = 0.00004 hr

3048 EE AR AR ES R RS R E R R e E R R R R R LSRR AR EE AT E R SRR RS A RS RS EE AR EEREE LRSS
LEREAE RS EES R

LA R EREES S

File PAA:[ANALYSIS._BF.CQB0600.ES40.TESTL]IBF2_QBOG00_ES40_TESTL.OUT;1
3106 Date: 02/14/07 Time: 08:52:1% CPU Time: 0 0: 0: 0.18 { 0.18 sec) ASCII
3108 Time Step No. = 30 Elapsed Time = 6.074739E-02 days
3109 Date: 02/14/07 Time: 08:52:1% CPU Time: 0 0: 0: 0.18 { 0.18 sec) Binary

3112 LR R R A R R R AR R AR R R R R AR R T RS ER RS R EE LRI ESS RS R LSRN ERELEREEREREEESEEE
LEE R RS 4

File PAA: [ANALYSIS.BF.QBO600.ES40.TEST1]1BF2_QROG0O0D_ES47_TEST1.QUT;1
3106 Date: 02/13/07 Time: 14:11:29 CPU Time: O 0: 0: 0.15 ( 0.15 sec) ASCII
3108 Time Step No. = 30 Elapsed Time = 6.07473%E-02 days
3108 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.15 { 0.15 sec) Binary

3112 EEA R AR LES RS AR EE R RS S EEE R EE RS RS R RS R R EEEERE T EREE R RS R RS R ER R ERRRESERERELEESSS
LRSS RS E SR
LA RS R LR ERE]

File PAA: [ANALYSIS.BF.QB0600.ES40.TEST1]IBF2_QB0600_ES40_TESTL.OUT;1

3120 CPU Time {this time step) = 0.00 se¢c = 0.00000 hr

3121 CPU Time {total for run) = 0.18 sec = 0.00005 hr

3122 LEEEEREEESE LS SR LSRR RS RS E LR E R R AR R AR RS RS Rl AR ERE RS
LERE LR

File PAA:[ANALYSTIS.BF.QBOA00.ES40.TEST1]BF2_QBO&00_ES47_TESTL.OUT;1

3120 CPU Time (this time step) = 0.01 sec = 0.00000 hr

3121 CPU Time (total for run) = 0.15 sec = 0.00004 hr

3122 LA R R AEREEREEEEEE RS ESEEE ERESEREE R B N e E AR E R RN E SRR R LR RN
IR E RS SRS RS &Y

Tk ik kdkkdkokk

File PAA: [ANALYSIS.BF.QBOG600.ES40.TEST1]BFZ_QBOG0C_ES40_TEST1.0OUT:1

3180 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.18 ( 0.18 sec) ASCII
3182 Time Step No. = 31 Elapsed Time = 6.16%151E-02 days

3183 Date: 02/14/07 Time: 0B:52:1% CPU Time: 0 0: 0: 0.18 { 0.18 sec) Binary

3186 AR EREE LR ELE SRR RS R E RS SRR R R RS R XS ERR]
Wk ok k W

File PAA: [ANALYSIS.BF.QBOS00.ES40.TEST1] BF2_QB0E00_ES47_TEST1.0QUT;1
3180 Date: (2/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.15 ( 0.15 sec) ASCIT

3182 Time Step No. = 31 Elapsed Time = 6.169151E-02 days
3183 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.15 ( 0.15 sec) Binary
3186 Fodode drok ke R ke koo ek dok e e e ek W ek e ok ek e e o e e b ok ek o ey ok e e e dr ok e 0 T T K e ok e Aok de e ok o e o o e gk ok

H ok ok ok ko w ok ok ok
LR AR E A RS E S B R

File PaA: [ANALYSIS,BF.QBU6QC.ESA0.TEST1}BF2_(B0O600_ES40_TEST1.QUT;1
3194 CPU Time {this time step) = 0.01 sec = 0.00000 hr
3195 CPU Time {(total Eor run) = 0.1% sec = 0.00005 hr

3196 AR A R ER R LR RS EES SRR SRS RS RS R s AR R X R EE R F R RS E SRS RS SRR SRR R R R EELEE S
LA RS KR

File PAA: [ANALYSIS.BF.QBOB0OD.ES40.TEST1)BF2_(QBOFD0_ES47_TESTL1.OUT:1
3194 CPU Time {this time step) = 0.00 sec = 0.00000 hr
3195 CPU Time (total for run} = 0.15 sec = 0.00004 hr

31196 LSRR RS RS RS RS SRR R R AR R R R R R R RS R LR RS R AR
FRkF Ak Ik ok ok ohk

ok kk ok ok ok R

File PAA: [ANALYSIS.BF.QBOE00.ES40.TEST11BF2_QBO600_ES40_TEST1.0UT:1
3254 Date: 02/14/07 Time: 08:52:19 CPU Time: O 0: O0: 0.15 ( 0.19 sec) ASCII
3256 Time Step No. = 32 Elapsed Time = £.291887E-02 days
3257 Dates 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.1% { 0.1% sec) Binary

3260 LA LA R RS EE AR S S AL A Rl E AR R R ENE RS SRS SRR SRR AR E R AR RERRERRE SRS SR
ok ok dok

File PAA: [ANALYSIS.BF.QBO600.ES40.TEST1]BF2_0QB0600_ES47_TEST1.OUT;1
3254 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.15 ( 0.15 sec} ASCII
3256 Time Step No. = 32 Elapsed Time = 6.291887E-02 days
3257 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.15 ( 0.15 sec) Binary

3260 LE AR AL R ELIEEE SRS S R SRR LR R R R A R R R RS R AL R R RS R AL R RS
LEX A EE RS R LR
IR RN EEESER ES

File PAA:[ANALYSIS.BF.QB0&00.ES40.TEST1]BF2Z_QB0600_ES40_TEST1.OUT;1
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3269 CPU Time (total for run) = 0.19% sec = 0.00005 hr
3270 L R R R R L O 121 2 R R R R e R s E T I T T RS T T e

File PAA: [ANALYSIS.BF.QB0600.ES40.TEST1]BF2_{QBN&00_ES47 _TEST1.0UT;1
3269 CPU Time (total for run) = 0.15 sec = 0.00004 hr

3270 Kk kk kA kX krkk kkh kv kb kh kA kkk ko k ok k Bk kot A h ARk kA kd ok k kb drk ok drkok ek %0k ok ok ok ok & ok & ok o
EEEEEE R B AR EE]

*kEkdkkkookkow ok ok

File PAA: [ANALYSIS.BF.(QBG600.ES40.TEST1]BF2_QBO600_ES4(_TEST1.QUT;1
3328 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.19 ( 0.19 sec) ASCII
3330 Time Step Wo. = 33 Elapsed Time = 6.451444E-02 days
3331 Date: D2/14/07 Time: 08:52:19 CPUJ Time: 0 0: 0: 0.15% ( D.19 sec) Binary

3334 LE R SRS RE R SRR R R R R E R R R R R A I RS R R R R R E R R E R R RS R RS ERE RS
LR

File PAA: [ANALYSIS.BF.QBOA0C.ESAD.TEST1]RBF2_0OB0O600_ES47_TEST1.QUT;1

3328 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 ( 0.16 sec}) ASCII
3330 Time Step No. = 33 Elapsed Time = 6.451444FE-02 days

3331 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 ( 0.16 sec} Binary

1334 Ak KW kXXX XA AT Xk k ke Ak ke A Ak kA A N Rk k td ok k ko ke Ak k kR kA w A H ok ok ks ke ek b ko ok ko ko
e dr ok de Ak ok ok ok ki

dok ok ok kk Kk KK

File PAA: [ANALYSTIS.BF.QB0O600.ES40.TEST1]BF2_QB0600 ES40_TEST1.0UT;1

3342 CPU Time (this time step) = 0.00 sec = 0.00000 hr

3343 CPUJ Time (total for run) = 0.12 sec = 0.00005 hr

3344 Ak A kA kXA T A A Ak kAR A A ket ek r X Ak ke hrkdhrkdhkhrrkdrkddkkhdkwd®®dd & dek dde sk o de ok o oF r % or %
LE B E X X ]
File PAa: [ANALYSIS.BF.QBO600.ES40.TEST1]BF2_QBO&00_ES47_TESTL.QUT;1

3342 CPU Time {this time step) = 0.01 sec = 0.00000 hr

3343 CPU Time (total for run) = 0.16 sec = 0.00004 hr

3344 R AR R R EEREERE RS EREE R R RS ERL R EER SRR R SRR ERESRRSRRRER R ER R R RS R AR R R R R E SR ESREESEES]

Tk koW ok ok kk okk

Wk dkok ok dkok ok ok kok

File PAA:[BANALYSIS.BF.QB06C0.ES40.TEST1]BF2_QB0600_ES40_TEST1.0UT;1

3402 Date: 02/14/07 Time: 08:52:19 CPU Time: O 0: 0: 0.20 ( 0.20 sec) ASCII

3404 Time Step No. = 34 Elapsed Time = 6.65886B8BE-02 days

3405 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.20 { (.20 sec) Binary

3408 R R R SR RS SRR E R EEFEREE SR FEE R SRR R RN YRR R PR T EER LR SRS R EEREENFEEEEEE R LS FE SRS

d ok ok ke ke ke

File PAA: [ANALYSIS.BF.QBOSQ0.ES40.TEST1]IBF2_QB0OA00_ES47_TEST1.0UT;1

3402 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: Q: 0.16 {( 0.16 sec) ASCII

3404 Time Step No. = 34 Elapsed Time = §.658868E-02 days

3405 Date: D2/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 { 0.1f sec) Binary

3408 R R R ERR R EREEEE R LT R EEEE R R R R LR R R R R R LR R LR R RN
IR R R R R X EREN]

Kok ok okoh ok o ko ok ok ok

File PAA: (ANALYSIS.BF.QRO6(O(.ES40.TEST1])BFZ_QBO600_ES40 TEST1.0UT;1

3416 CPU Time (this time step) = 0.01 sec = 0.00000 hr

3417 CPU Time {total for run) = 0.20 sec = 0.00006 hr

3418 LA RS E RS RS R SRR ELEEE R E R R E RN R R YR R R R R R R R R R RN R FE R R EEEEE R EE R R E R R R EE N LRSS E]
LE E R TR
File PAA: [ANALYSIS.BF.QBOGC0.ES40.TEST1]BF2_QBOS00_ES47_TEST1.0UT;1

341t CPU Time (this time step) = 0.00 sec = 0.00000 hr

3417 CPU Time (total for run) = 0,16 sec = 0.00004 hr

3418 LR FEEESEREEIEREREEESTEEEEEE FEEEEEEEEE L L R e N I AT E ST E SRR R E SRR

ok ok ok ode ko de ok ok ke K

drodrdk de Ak v ok ok g ok

File PAA: [ANALYSIS.BF.QBO&00.ES40.TEST1]BFZ_QBO600_ES40_TEST1.0UT;1
3476 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 O: 0: 0.20 ( 0.20 gec) ASCII
3478 Time Step No. = 35 Elapsed Time = 6.928519E-02 days
3479 Date: 02/14/07 Time: 08:52:19 CPU Time: ¢ (¢: 0: 0.20 { 0.20 sec) Binary

3482 AR EEE AR SR EREELEEEE SRR R EEEESEEELE SRR AR R ERERREEREES R RS R R R R R R R R LR R EREEEEERSESE]
ERE T

File PAA: [ANALYSIS.BF.QBCA0C.ES40.TEST1]BF2_QBO600_ES47_TEST1.0UT;1

3476 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 { 0.16 sec) ASCIT

3478 Time Step No. = 35 Elapsed Time = 6.528519E-02 days

347% Date: 02/13/07 Time: 14:11:29 CPU Time: O 0: 0: 0.16 ( 0.16 sec} Binary

3482 AR R R R R EREREREEREEEEEEESE R R Ry TR R R A R R R RS YEE AR LR S SRR
LR R R

*hkkW I Kk ok k ok ohohw

File PAA: [ANALYSIS.BF.QB0OE00.ES40.TEST1]BF2_QB0O600_ESAQ_TEST1.0UT;1
3491 CPU Time (total for run) = 0.20 sec = 0.0Q0006 hr

1492 LA L EAREER SR SRR ERE R R RS R Y N E R RS AN IS AR R R SR L L L]
Ik kk kR

File PAA: [ANALYSIS.BF.QBOGQC.ES40.TEST1IBFZ2_0QBO600 _ES47 TESTL1.OUT;1
3491 CPU Time (total for run) = 0.16 sec = 0.00004 hr

3492 LR E R S E R R R R R R R IR R EE TR ES SRR RS R L LRSS



BRAGFLO Version 6.0 ERMS #545018
Validation Document, Version 6.00 April 2007
Page 197 0f 1712

Ak ok gk ok ok ok ke k

dok ok kok ok ok ok ok ok bk

File PAA: [ANALYSIS.BF.QBO600.ES40.TEST1]BFZ_QB0600_ESAC_TEST1.0UT;1
31550 Date: 02/14/07 Time: 0B:52:1% CPU Time: 0 0: C: 0.20 ( 0.20 sec) ASCII

1552 Time Step No. = 36 Elapsed Time = 7.27%066E-02 days

3553 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.20 { 0.20 sec) Binary

3556 Ak kA kA kA Ak ko kA A Ak AN A A A A A AR R AR ko r ko r kR Ak r ks kA kow kR kb Rk kdrdrdh ko ok Aok %
* ok k ok ok ok

File PAA: [ANALYSIS.BF.CBO600.ES40.TEST1]BFZ2_0OBOAOD_ES47_TEST1.OUT;1
3550 Date; 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 { 0.16 sec) ASCII
3552 Time Step MNo. = 36 Elapsed Time = 7.279066FE-02 days
3553 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 { 0.16 sec} Binary

3556 LR A S EREEREEE R R RS E R R RS R SR R R R E R AR R EE RS EEFEEE R R R R R EE R R R AR EEE R EE SR SER AR R R RS ER R R SRR ST
Akwkdrhhkhhthkdhkwk

d ok ek ok A ek e ek

File PAA: [ANALYSIS.BF.QBOAQC.ES40.TESTL]BF2_QB0O600_ESA0_TESTL.OUT;1
3544 CPU Time (this time step) = 0.01 sec = 0.00000 hr
3565 CPU Time {total for run) = 0.21 sec = 0.00006 hr

3555 IR RS AR R RS E R e R SR R R E R R R R R S R RN E R RS E R RS
ok ok kox ok

File PAA: [ANALYSIZ.BF.QBOAK00.ES40.TEST1]BF2_QBO6U0_ES47_TEST1.QUT;1
3564 CPU Time (this time step) = 0.00 sec = 0.00000 hr
3565 CPU Time (total for run) = 0.16 sec = 0.00004 hr

31566 LR AR AR LR EELEREEEREEREEEE SRR SRR A I R R E R R R A EE RS E L LSRR RS SR RE SRR EEE]
% dr %k ok de ok de ok e ok

*k kR Rk kK ok kor ok

File PAA:[ANALYSIS.BF.(QB0O600.ES40.TEST1]BF2_(QB0600_ES40_TEST1.0UT;1
3624 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.21 { 0.21 sec) ASCII
3626 Time Step No. = 37 Elapsed Time = 7.734776E-02 days
3627 Date: 02/14/07 Time: 08:52:19 CPU Time: 0§ 0: 0: 0.21 { 0.21 sec) Binary

3630 AR R R AR AR SRR SRRl R TR RIS S NN PR R EEE RS EEEESRESSEEREE LSS
wA A

File PAA:{ANALYSIS.BF.QBO60C.ES40.TESTL]BF2Z_QBOG0OO_ES47_TEST1.0UT;1

3624 Date: 02/132/07 Time: 14:11:23 CPU Time: 0 0: Q: 0D.16 ( 0.16 sec}) ASCII

3626 Time Step No. = 37 Elapsed Time = 7.734776E-02 days

3627 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 Q: 0: 0.16 ( 0.16 sec) Binary

3630 LR A A RS LR ELEREEEIE SRR ELE R R R Ny I R SRR R E R AR RS LR EREEE]
dodrodedk ok ok kok ko ok

o e g e e ke ek ok ok K

File PAA:[ANALYSIS.BF.QBO600.ES40.TEST1]RBF2_{B0O600_ESA0_TEST1.0UT;1
3639 CPU Time (total for run} = 0.21 sec = 0.00006 hr

3640 AR RS SRR SRS SR E LR E R EE S E R R E R R Y R R R R R L F R RS AR SR EE R R LR E L E YRS S
* ke k ok

File PAA: [ANALYSIS.BF.QBUG00.ES40.TEST1]BFZ_QBJ60JI_ES47_TEST1.0QUT;1
3639 CPU Time (total for run} = (.16 sec = 0.00004 hr

3640 LA A REEREEE SRR EE AR LR RS Rl SRR RS EEEEEREE SRS SRR R R AR RS EEE LSS
kd ok wdok Wk Kk ok
dow ok W ok Wk ko

File PAA: [ANALYSIS.BF.QBO600,ES40.TEST1]EF2_QBO600_ES40_TEST1.CQUT;1
3698 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.21 { 0.21 sec} ASCII
3700 Time Step No. = 38 Elapsed Time = B.32719%E-02 days
3701 Date: 02/14/07 Time: (8:52:19 CPU Time: 0 0: 0: 0.21 | 0.21 sec) Binary

3704 EER R EE R EEEEEEE R R L R L LR NSRS NS E R R LR LR
Ak K ook W

File PAR: [ANALYSIS.RF.QBOG0OD.ES40.TEST1]BF2 QBOE00 ES47_TESTL,.QOUT; 1
3698 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 ( 0.l16 sec] ASCII

3700 Time Step No. = 38 Elapsed Time = 8.327199E-02 days
1701 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0¢.16 ( 0.16 sec) Binary
3704 AR AR AR EELEEEEEEEERSEELEEEE R LR LR R R A RS R RS RS R ERE L

LA AR R ELESERE]

deokok ok ok ok ok Aok ok Ak

File PAA: [ANALYSIS.BF.QBO600.ES40._TEST1]BF2_CB0O600 _ESA0_TEST1.0UT;1
3713 CPU Time (total for run} = 0.21 sec = 0.00006 hr

3714 A R RS S EE R EEE R L LR R EE SRR R R EE R FEE R R R E R R R L IR R R R R R R R L E L EEEER SRR RS
ke gk ke

File PAA:[ANALYSIS,.BF.QB0&00.ES40.TESTL1]BF2_QB0G600_ES47_TEST1.OUT;1
3713 CcpU Time (total for run) = 0.16 sec = 0.00004 hr

1714 LR AR EE AR R SRR SRR REE SRR R R RS A R R R RIS RRR R R LR RS RIS E]
®dk ok kkk ok Kk ok

F o drodk gk drok o dr ok ok

File PAA:[ANALYSIS.BF.QBO600.ES40.TEST1]BFZ_QBOA00_ES40_TEST1.OUT;1
3772 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.22 { 0.22 sec) ASCII
3774 Time Step No. = 39 Elapsed Time = 9.097350E-02 days
3775 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.22 ( 0.22 sec) Binary

3778 LR AR S A EEEERERE SRS R e AR RS AR R R SRR LR RS RS XSRS E RS SR EREEEEEEEESESS]
& dek kok



BRAGFLO Version 6.0 ERMS #545018
Validation Document, Version 6.00 April 2007
Page 198 of 1712

File PAA: [ANALYSIS.BF.QBOG6CD.ES40.TESTL]IBF2_QBO600_ES47_TEST1.OUT;1
3772 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.16 [ 0.15 sec} ASCII
3774 Time Step No. = 39 Elapsed Time = 9.097350E-02 days
3775 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 { 0.16 sec¢} Binary

3778 RS S S R AR R R AR RS R R E R ES RS R SRS R R R R SRS R L E RS EESEESEESESEEEEEREEEE RS
kkhkkkhkkdhk®kyw

kA dkhh Rk Rk K

File PAA: [ANALYSIS.BF.QBO600.ES40.TEST1]BF2 QBO600_ES40_TEST1.QUT;1
3786 CPU Time (this time step) = 0.01 sec = 0.00000 hr

3787 CPU Time (total for run} = 0.22 sec = 0.00006 hr
3788 LR R R R T R R E R R S R T RN LR RN N N R E S E LR A E R R EF R TN S ES TS ES RS E EES E S ]
LR R R &R

File PAA:{ANALYSIS.BF.QB0600.ES40.TESTL1]BFZ_{QBO600_ES47_TEST1.0UT;1
3786 CPU Time (this time step) = .00 sec = 0.00000 hr
3787 CPU Time (total for run) = 0.16 sec = 0.00004 hr

3788 LEE SRR EE SR RS EEEEE IR EE SRR EE R R SRS R R R R RS R RS R RS EESEREEEEEEEESEESELS RS
Fhkwdrkk ok hddok ok

Thkwkdwdkokk kox

File PAA: [ANALYSIS.BF.QBO600.ES40.TEST1]IBF2_QB0O600_ES40_TEST1.OUT;1
3846 Date: 02/14/07 Time: 0OB:52:19 CPU Time: 0 0: 0: 0.22 { 0.22 sec) ASCII
3845 Time Step No. = 40 Elapsed Time = 1.009855E-01 days
3849 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0,22 ( 0.22 sec) Binary

3852 LA RS R R ER RS LRSS RS RS R R F R R EE R RS R TSRS TSI R R RS R RS EE R R E R R RS B R LN
Hok ok kR
File PAA: (ANALYSIS.BF.QB0600.ES40.TEST1)BF2_QBO600_ES47_TEST1.0QUT;1

384¢ Date: 02/13/07 Time: 14:11:29 CPUJ Time: D 0: 0: 0.17 ( ©.17 sec) ASCII

3848 Time Step No. = 40 Elapsed Time = 1.009855E-01 days

3g49 Date: Q2/13/07 Time: 14:11:29 CPUJ Time: 0 0: 0: 0.17 ( 0.17 sec) Binary

3852 LR R R T T T R PR R R R P E R R T £ E R R R R B RIS RS R R T L RS

LR AR RS R ERSES]

LS EE SRS E S 2T

File PAA: [ANALYSIS.BF.QBO600.ES40.TESTLIBF2_QBO&00_ES4Q_TESTL.OUT;1
3860 CPU Time {this time step) = 0.00 sec = 0.00000 hr
3861 CPU Time (total for run) = 0.22 sec¢ = 0.00006 hr

3862 I A RS R RER R SR S S RS R R RS R R R E AR R E R R R R R R EEEESE ST SRS S S A RS EEEEEREEREREELEREESS
LE S R S
File PAA: [ANALYSIS.BF.QBO600.ESA0.TEST1]BF2_QBOG0C_ES47_TESTL.OUT;1

3860 CPU Time (this time step) = 0.01 sec = 0.00000 hr

1861 CPU Time (total for run) = 0.17 sec = 0.00005 hr

3862 R RS E SRR R RS S RS RS L R R R R E R R R E AR L ENEEFEE SRS S SR EEEE RS SRS EE SRR EREESEELS]

LESE RS L E RSN

khkdkrkwkkwh i

File PAA: [ANALYSIS.BF.QBO600.ES40.TEST1]BF2_QBOE00_ES40_TEST1.0QUT:1
3820 Date: 02/14/07 Time: 08:52:1% CPU Time: 0 O0: 0: 0.22 { 0.22 sec) ASCII
3922 Time Step No. = 41 Elapsed Time = 1.140010E-01 days
3923 Date: 02/14/07 Time: 0£:52:19 CPU Time: ¢ 0: 0: 0.22 { 0.22 sec) Binary

14824 LEEE SRR EESE RS SR EE L R LR RS R R e e e RS A R E R RS E A R E TR N
LE S KX S

File PAA: [ANALYSIS.BF.QBOG600.ES40.TEST1]BF2_QB0600 ESA7_TESTL1.OUT;1
3820 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.17 { 0.17 sec) ASCIT

3822 Time Step Nc¢. = 41 Elapsed Time = 1.140010E-01 days
3923 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.17 { 0.17 sec) Binary
3926 LR E R L SR R AR B e I R E I R R R R R R RS R RN N NS R s L R S R EE L E N R R

LA EE R RS RN R

LR R E R E SRS

File PAA: [ANALYSIS.BF.QBOG00.ES40.TEST1])BF2Z_QBO600_ES40_TEST1.0UT;1

31934 CPU Time (this time step) = 0.01 sec = 0.00000 hr

39215 CPU Time (total for run) = .23 sec = 0.00006 hr

3936 (AR SEELE R R RS RN e L L T E R T N T R F T SR A L
*ok kK k&

File PAA: [ANALYSIS.BF.QB(0600.ES40.TEST1]BF2_QBO600_ES47_TESTL.OUT;1

3934 CPU Time (this time step) = 0.00 sec = 0.00000 hr

3935 CPU Time (total for run}) = 0.17 sec = 0.00005 hr

3935 LA AR E R R LR AR R R ARl R L R R R R R RN R R E RS EES SRS S AR RS E RS R RS EESEESEELELELEES]
khkdhkk kkhk oK

Kok ok kk ok ok ok k ko

File PAA: [ANALYSTIS.BF.QB0600.ESA0.TEST1]BF2_QB0600_ES40_TEST1.OUT;1
3994 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: (.23 { 0.23 sec) ASCII

3594 Time Step No. = 43 Elapsed Time = 1.157407E-01 days

39587 Date: 02/14/07 Time: 08:52:19 CPU Time: 0 0: 0: 0.23 ( 0.23 sec} Binary

4002 LR L R T R T P LT
4003 * End of BRAGFLO Version: 6.0 Revised: 01/15/07 *

4004 * Completed: (02/14/07 at 08:52:19 Run on: BTO - ALPHA AXP OpenVMS V8.2 *

4005 LEE SRS A SRR RS ESLE SRR RIS RER R SRR RS SR S s Rl EE Rl
EER R R

File PAA: [ANALYSIS.BF.QBO600.ES40.TEST1]|BF2Z_QBC60C_ES47_TEST1.0UT:1
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3994
3996
3997
4002
4003
4004
4005
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Date: 02/13/07 Time: 14:11:29 CPU Time: 0 O: 0: 0.17 ( 0.17 sec) ASCII

Time Step No. = 42 Elapsed Time = 1.157407E-01 days

Dakte: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.17 ( 0.17 sec) Binary

LA AR R EER R R RS RERER SRR EREER SRS RN R R R SR RS R R R R R R AR RS RS E R R E LR ERESERESES.]
* End of BRAGFLO Version: 6.0 Revised: 01/15/07 *

* Completed: 02/13/07 at 14:11:29 Run on: TBB - ALPHA AXP OpenVMS V8.2 *

AR R R AR AR LR EER A AR LR R EEEEE L EREER LS EEEESEES SRS RN ERESEERE SRR LS EELELSES]

dhhkk ok kk khkk Kk

Number of difference sections found: 823
Number of difference records found: 200

DIFFERENCES /IGNORE= (SPACING, TRAILING SPACES, BLANK_LINES} /MERGED=1/0UTPUT=-
PAA: {ANALYSIS.BF.QBQS00.ES40.TESTL ]BF2_QBO600 ES40_TEST1_OUT.DIF;1-
PAA: [ANALYSIS.BF.QBOG00.ES40.TEST1]RF2_QB0O600_ES40_TESTL.OUT;1-

PAA: [ANALYSIS.BF.QBOG600.ES40.TESTL] BF2_QBOGOO_ES47_TESTL.QUT; 1

BF2_QB0600_ES45 TEST1 OUT.DIF

*odk Kk bk ok ok ko koK

File PAA: [ANALYSIS.BF.(QBOSO0.ES45.TEST1]BF2_QBCOGJOC_ES45_TEST1.OUT:1

3
4

EE R ]

** Begun on: 02/14/07 at 09:14:28 Run on: TDN - ALPHA AXP CpenVMS V8.2 **

Ak kI kk kA kA Ak bk kwh sk kk ko kk ok ek hhh ok ok kb kA dhkdrkwdrkhdkdkok ook ded & kot drodr

File PAA: [ANALYSIS.BF.QBO50G.ES45.TEST]]BF2_QRBOEG00_ES47 TESTL.OUT; 1

3
4

** Begun on: 02/13/07 at 14:11:29 Run on: TBB - ALPHA AXF OpenVMS V8.2 **

AR SR ER R RS R ESERESEERRRE R SR RN I EE RS R E R RS R E R R R R R L R R E R N R R R RS R R RS

Fodkodok ok d ok ok ok kR ok

EEE R 'S S

File PAA: [ANALYSIS.BF.GBOGO0.ES45 .TESTL1]BF2_QBO600_ES45 TEST1.OUT;1

70
71

d ok g gk ke

PAA: [ANALYSIS.BF.QRO600.ES45.TEST1]BF2_gBO600_TESTL.INP;2

LR A R R A AR R R R L S R R S R R R S I R R RS R RS R R E R E NSRS R R R EEE SR ER SR RS

File PAL: [ANALYSIS.BF.QB0600.ES45.TEST1)BF2_0B0600_ES47_TESTL.OUT;1

70
71

PAA: [ANALYSIS.BF.QBO6C0.ES47 .TEST1]BF2_CBO600_TEST1.INP;2

R AR AR E R R e s e R e E N e R XS R RS SRS R R R RS RS R

LR

dok kododekodd ok dokok

File PAA: {ANALYSIS.BF.(BO600.ES45.TEST1]BF2_QB0G0U_ES45_TESTL.OUT;1

75
76

Wk ok k ok k

PAA: [ANALYSIS.BF.QBO600.ES45.TEST1]BFZ_CLOSURE.DAT;1

dr e e ok o gk e dr e Aok e ekt dr okt ke e A do ke ok dr ok ke ek dr vk o de ok e dr ok ke ok e de o e e e e ok e e ar b ok s ek o do ok i g ok o ke ok ke de ok

File PAA: [ANALYSIS.BF.QBOAO0.ES45.TESTLIBF2_QBO600_ES47_TESTL.QUT:1

75
76

PARA: [ANALYSTS.BF.QBOGCO . EZ47 . TEST1]BF2_CLOSURE.DAT;1

LA R R R R RS RS R R Ll AR R AR R RS L R LR E R RS AR R R EER R

EE R SRR EEEE L

EER ES A EREEER

File PAA: [ANALYSIS.BF.(B0600,.ES45.TESTI]BF2 0B0600 ES45_TESTL.OUT;1

80
a1

d sk & Aok ke

PAA: [ANALYSIS.BF.QBO600 .ES45.TEST1 ]| BFZ_QBOG00_ES45_TEST1.0UT;1

LEE R RS RS R RS SRR R RS RS R L E R R R RS X IR R EE LS SRR EEE R R LS ELEES ERSRESE]

File PAR: [ANALYSIS.BF.QBUGOD.ES45.TEST1]BF2_QRO600_ES47_TESTL.QUT;1

80
81

PAA: [ANALYSIS.BF.QB0O600.ES47 . TESTL]BFZ_QB0O&0Q0_ES47 TEST1.0UT;1

LA R RS A RS Rl RSl R EEEE R RS RS REAEEEEEEEERERRRRERREEE SRR EEE LSRR RR S

dekk ok ok k ok kor ok

EE AR RS R FER XY

File PAA:[ANALYSIS.BF.QB0S00.ES45.TESTL]BF2_QRO600_ES45_TEST1.0UT; 1

85
86

*h ik ik

PAA: [ANALYSTS.BF.QBO60C.ES45 . TEST1]1BF2_QB0600_ES45 TESTL.SUM;1

LR E A AR R A RS AR RS R R R N R SR N R NS R R E LSRR RS R R ESRE SRR

File PAA: [ANALYSIS.BF.QBO6C0.ES45.TEST1]BF2_(B0500_ES47_TEST1.0UT;1

35
86

PAA: [ANALYSIS.BF.QB0O600.ES47,TEST1 ] BF2_QBO600_ES47_TEST1.S5UM; 1

ok de ok o dr o dr vk e ok d e ok e de ok e dr ok ok e ok gk e e e g ok e de ok e gk e e ok ok e ke e ok b ok e T e e o I e b ok ok ok ook ok ok b e ok ok e ok ok ek ko

kk Kok oWk ok ok ok ok

LR R R EEEEEEE]

File PAA: [ANALYSIS.BF.QB0600.ES4A5.TEST1]BF2_QB0&00_ES45_TEST1.OUT;1

20
91

wk ok ok ok ok

PAA: [ANALYSIS.BF.QB0O600.ES45.TEST1]BF2 QBO&00_ES45_TEST1.BIN;1

LA SRR S ER S ERSESSERLERLRERREFE R AR FESEEEIEEESEESRERER AR R AR F R R R R R R RS ES E R RE B R EEEE RN

File PAA: [ANALYSIS.BF.QB0O600.ESAS5.TEST1]BF2_QBOAOD_ES47_TEST1.OUT;1

90
21

PAA: [ANALYSTS.BF.QBOG00.ES47 TEST1)BF2_QB0600_ES47_TEST1.BIN;1

AR RS AR R AR R R R EEREES SRR R SRR SRR SRR R R RS R E RS R EREEESERE R R R EEE AR EE LSS

de ok drode ek dede ok ok kR

ek ek Ak ko ke
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File PAA: [ANALYSIS.BF.QBOE00.ES45.TEST1]BF2_QB0600_ESA5 TESTL.OUT;1
886 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.03 ( 0.03 sec) ASCII

888 Time Sktep No. = 0 Elapsed Time = 0.000000E+00 days
889 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.03 ( 0.03 sec) Binary

892 LR S A EEEESEEEAREESE SRR LR EEEEELE S EEEEEREREEE LR TR IR RIS L R EREE L L EEEEEEEEEEEE RS K
EEEEE RS
File PAA: [ANALYSIS.BF.QBOA(0D.ES45.TEST1]BF2_QR0OA00_ES47_TEST1.OUT;1

886 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.05 ( 0.05 sec) ASCII

888 Time Step No. = 0 Elapsed Time = 0.000000E+00 days

B85 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: C0: 0.05 ( 0.05 sec} Binary

goR AR R R SR EEEESEE LR RS T RS E R S A S E R RS R L R R R R A R LS RS

kkdkw Ak ok koo ow

dwdrkk AEk K *K Aow

File PAA:[ANALYSIS.BF.QBO&00.ES45.TEST1]BF2_QB0600_ES45 TESTL.OQUT;1
900 CPU Time {this time step) = 0.03 sec = 0.00001 hr
901 CPU Time {total for run) = 0.03 sec = 0,00001 hr

o032 AR R i i e R e e R R R R R R S RS
ok ko

File PAA: [ANALYSIS.BF.QB(600.ES45.TEST1]BF2_CQB0600_ES47_TEST1.QUT;1
200 CPU Time {(this time step} = 0.06 sec = (0.00002 hr
901 CPU Time {total for rum)} = 0.06 sec = 0.00002 hr

902 LR R RS AR SR R L S R R R R RS E R R R R RS R RS E SRS EE R R E R L EREEEEEELEEEEE L]
LR EER E AR ER RS

LR R R E RS S

File PAA: [ANALYSIS.BF.QBOG00.ES45.TEST1]BF2_QBO600_ES45_TESTL .QUT;1
960 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.03 ( 0.03 sec} ASCII
962 Time Step No. = 1 Elapsed Time = 1.157407E-04 days
963 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.03 { 0.03 sec) Binary

966 AR A RS ERE R SRR RS EES R R E RS S s R SR R R SRS S R
d ok ek o Kk

File PAA: [ANALYSIS.BF.QBO600.ES45.TESTL]BF2 QBO600_ES47_TESTL.OUT;1

960 Dakte: 02/13/07 Time: 14:11:29 CPU Time: O 0: 0: 0.06 { 0.06 sec) ASCII

962 Time Step No. = 1 Elapsed Time = 1.157407E-04 davys

963 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 Q: Q: 0.06 { 0.06 sec) Binary

ShA LA R R A A RS R R AR RS R R R LA Rt R LR SRR LRSS EER R
IZa T ST EL R T

ok ok A ke ok KAk ke ko

File PAA: [ANALYSIS.BF.(QBOS500.ES45.TEST1]BF2Z_QB0O&00_ES45_TESTL1.OUT;1
975 CPU Time (total for run) = 0.03 sec = 0,00001 hr

976 LE RS L R L EREE S B R R R R R L e 2222 2 R E R S S E XTSRS R X
ko oAk ok

File PRAh:[ANALYSIS.BF.QRBOA0C.ES45.TESTL]BF2Z_QBO600_ES47_TEST1.OQUT;1
375 CPU Time {total for run) = 0.06 sec = 0.00002 hr

a76 Hkdrkok ko Ak dek ke ko ko ek ok e Aok K ki ok e e Aok s A R sk e e ok e s e R ek or dr R R Kk K K ko e ok e ok ok e ok ke o
* ok ok Aok oW ok w ok ok

Kok de gk ok ik R ek ok

File PAR: [ANALYSIS.RBF.QBOA0OL.ESAS.TESTL]BF2 QBO600_ES4S_TEST1.OUT;1
1034 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.03 { 0.03 sec) asSCII
1036 Time Step No. = 2 Elapsed Time = 2.314803E-04 days

1037 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.03 ( 0.03 sec) Binary
104O Thd ko ok ko deh Ak ek N Kk ok ke ko ko ke e w dk d dr v e drk de ok b W ok e dr ok e ok o ek de ok e ek ok ok ke ke
ki kwk

File PAZ:[ANALYSIS.BF.(QB0600.ES45.TEST1]BF2_QROS00_ES47_TEST1.QUT;1
1034 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.06 ( 0.06 sec) ASCII
1036 Time Step No. = 2 Elapsed Time = 2.314803E-04 Qays
1037 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.06 ( 0.06 sec) Binary

1040 LEAREREEEREE SRS E RS E IR s RS SR SRR R RRERR R ARl RS RS
ddkkkkawkk XKk LK

& ok ok de hk o k% k

File PAA:[ANALYSIS.BF.QB0&0).ES45.TEST1]BFZ_QB0600_ESA45 TESTL.QUT;1

1048 CPU Time (total for run) = 0.03 sec = 0.00001 hr

1050 LR R R R EREREEE EFEEE E Ny I LSS EEE R EE R R R EREE LS YN
ok k ok kK
File PAA: [ANALYSIS.BF.QBOG600D.ES45.TEST1]BF2 _QBO600_ES47_TESTL.OUT;1

1049 CPU Time (total for run) = 0.06 sec = 0.00002 hr

1050 khdx ko hdehr kb e drk hed ko kdk ek kk bk d ko doh deoddrab ok Ak de ok ok e ok e bk e o e W ok W bk W ke

EES RS L RS E LS
EERAEELE SRS

File PAA: [ANALYSIS.BF.QB0A00.ES45.TEST1]BF2_QBO600_ES45_TEST1.QUT;1
1108 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.03 ( 0.03 sec} ASCII

1110 Time Step No. = 3 Elapsed Time = 2.819418E-04 days

1111 Date: 02/14/07 Time: 09:14:28 CPU Time: O 0: 0: 0.04 { 0.04 sec) Binary

1114 Kk bk hh ko bk bk p ko bk drkh ok ko ok d ok dedk ok Ak o ok do ok ok ok droke ok e & ok ok e ok ok ek ke ke ke
ko ok

File PAA: [ANALYSIS.BF.QB0O600.ES45.TEST1]BF2_(QBOG00_ES47_TEST1.OUT;1
1108 Date: 0D2/13/07 Time: 14:11:29 CPU Time: © 0: 0: 0.07 { 0.07 sec) ASCII
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111a Time Step No. = 3 Elapsed Time = 3.819418E-04 days
1111 Date: 02/13/07 Time: 14:11:2%2 CPU Time: 0 0: 0: 0.07 { 0.07 se¢) Binary
1114 LR R R R e N I e e E R R R R TR N EE N L RS

kdkkkhkhdkhkkkw

% 4 dr ok e bk ok X

File PAA: [ANALYSIS.BF.QBC50C0.ES45.TEST1]BF2 QBOG00_ES45 TEST1.0UT;1

1123 CPU Time (total for run) = 0.04 sec = 0.00001 hr
1124 R R R R L L d R R R R R R e RS R}
Kok kKK

File PAA: [ANALYSIS.BF.QBO600.ES4S5 . TEST1 ] BFZ_QBOS00_ES47_TEST1.0UT;1

1123 CPU Time (total for run) = 0.07 sec = 0,00002 hr

1124 LA R RS R A EEREREELEEEFEE IR R R Ry g e e E E R L R LR L RS R EE R SRR RS R E L LN R
drok i ik ok ek ke e ok

ek ok o ok ok ok ko ko ok

File PAA:[ANALYSIS.BF.QBOGOO.E845.TESTl]BF2_QBO§00_ES45_TEST1.0UT;I
1182 Date: 02/14/07 Time: 09:14:28 CPUJ Time: 0 0: 0: 0.04 { 0.04 sec) ASCII
1184 Time Step No. = 4 Elapsed Time = 5.775417E-04 days
1185 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0; 0.04 { 0.04 sec) Binary

1188 LR R R R R R R R N e N N SRR RS LS T R
Aok ok ok Rk

File PAA:[ANALYSIS.BF.QB0600.ES45.TEST1]BF2_QBO600_ES47_TEST1.OUT;1
1182 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.07 ( 0.07 sec) ASCII
1184 Time Step No. = 4 Elapsed Time = 5,775417E-04 days
1185 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.07 ( 0.07 sec) Binary

1188 LA A R AR R R R R R R S e R A RS E R E LN SRS R
oAbk ot K A ko ko

LR AR E R R S R 8

File PAA: [ANALYSIS.BF.QB0600.ES45.TEST1]BF2_QB0600_ES45_TEST1.0UT;1

1197 CPU Time (total for run}) = 0.04 sec = 0.00001 hr
1198 LR R R R R B R R R RN e R Ry
ok ko

File PAA:[ANALYSIS,BF.QB0600.ES45.TEST1]BF2 QBO600_ES47_TEST1.CUT;1
1187 CPU Time (total for run) = 0.07 sec = 0.00002 hr

119E hohk ko k ok hhk ko h ke h Ak ke kAR Ak kA AN kAN KN Rk A r kR kR Rk E e Ak kb Ak ok de ok dodrok s dr ok drde ok & ok o e
LR R B RS E RS RS
LE RSB LR TSN

File PAA: [ANALYSIS.BF.QB0600.ES45.TEST1 ] BF2_QBO600_ES45_TEST1.CUT;1
1256 Date: 02/14/07 Time: 09:14:28 CPU Time: O 0: 0: 0.04 ( 0.04 sec) ASCIT
1258 Time Step MNo. = 5 Elapsed Time = A.318215E-04 davs
12549 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.04 ( 0.04 sec) Binary

1262 LA EERERAE SRR SR E RIS SRR R R R R R R R R R R RS R R E R E RS EE RS EEERE SRS SN
how ko kW

File PARA: [ANALYSIS._BF.QB0600.FES45.TEST1)BF2_{(B0600_ES47_TEST1.CUT;1

1256 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.07 ( 0.07 sec) ASCII

1258 Time Step No. = 5 Elapsed Time = 8.3182153E-04 days

12549 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.07 ( 0.07 sec) Binary

1262 LR R ERER ARSI E RS E R R R R EE S E SRR RS Ry Ry S L E RS R F S LT EEEE L RN YN
koAb ok ok ok ok ok kW

khkEkhhkk kb row

File PAA:[ANALYSIS.BF.QB0600.ES45.TEST1)BF2_QB0600_ES45 TEST1.0UT;1
1271 CPU Time (total for run) = 0.04 sec = 0.00001 hr

1272 LA AR e s L 2 R R R R R T PR R e T e
hok ko h
File PAA:[ANALYSIS.BF,QB0600.ES45.TEST1]BF2_QB0600_ES47_TEST1.CUT;1

1271 CPU Time (toktal for run) = 0.07 sec = 0.00002 hr

1272 LA AR SRR SR R R R R R R R R R R L

LEE R E L ELE BN
LEE R BB R EE RN

File PAA: [ANALYSIS.BF.QBOGD0.ES45.TEST1])BF2_QB0600_ES45_TESTL.QUT; 1
1330 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.04 ( 0.04 sec) ASCII
1332 Time Step No. = 6 Elapsed Time = 1.162385E-03 days

1333 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.04 ( 0.04 sec) Binary
1336 LR R L R R R R X R R R R R I R R R R A L]
Ahkk®hk

File PAA: [ANALYSIS.BF.QBO600.ES45 . TEST1]BF2_QBO600_ES47_TEST1.0UT;1
1330 Date: 02/13/07 Time: 14:11:29 CPU Time: O 0: 0: 0.07 ( 0.07 sec) ASCII
1332 Time Step No. = 6 Elapsed Time = 1.162385E-03 days
1333 Date: 02/13/07 Time: 14:11:25 CPU Time: 0 0: 0: 0.07 ( 0.07 sec) Binary

1336 LR AR R LR R R R R T R IR E IR R L TR
LEE R R SR E RS
LEE R R R E RSN

File PAA: [ANALYSIS.BF.QB0600.ES45.TEST1)BF2_QBO600_ES45_TESTL.QUT;1
1344 CPU Time (this time step) = 0.00 sec = 0.00000 hr
1345 CPU Time (total for run) = 0.04 sec = 0.00001 hr

1346 LAAEEERE RS R ESEEESEREEEEEE SRR R RS RS E R RS RS R R E RS EESEREE SRR SRS S
*hkkkark
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File PAA:[ANALYSIS.BF.QBO600,ES45.TEST1]BF2_QBO60C0_ES47_TEST1.0UT;1
1344 CPU Time {(this time step) = 0.01 sec = 0.00000 hr
1345 CPU Time (total for rum) = 0.08 sec = 0.00002 hr
1346 Fhkk kNI A Ak bk de etk d ok kb hkkh ok hr kA kb kb ok ok ko ok d dok o o Aok dr ok g ook ok ok ok e ok e e bk e e

ke ok ok ek ok g ok K

LR R E R R R RS 2SS

File PAAR: [ANALYSIS.BF.QBO60Q,ES45.TEST1]BF2_QBO60L0_ES45_TEST1.QUT; 1
1404 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.05 ( 0.05 see} ASCII
14086 Time Step No. = 7 Elapsed Time = 1.539211BE~-03 davs
1407 Date: 02/14/07 Time: 09:14:28 CPU Time: O 0: 0: 0.05 ( 0.05 sec) Binary

1410 Ik kA kX k kb ko kb hkk kv kA d kA kA kA d Ak kk kb ko kdr bk kkkok & ddrdk
Hro drodk ok

File PAA:[ANALYSIS.BF.QB0O60Q0.ES45.TEST1]1BF2_QBO600_ES47_TEST1.0UT;1
1404 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.08 ( 0.08 seec} ASCII
1406 Time Step No. = 7 Elapsed Time = 1.592118E-03 days
1407 Date: 02/13/07 Time: 14:11:29 CPU Time: Q0 0: 0: 0.08 ( 0.08 sec) Binary

1410 IES AR A RS REE RS SR AR e E X RS R R R R R RS R RS R R RS RESR R R R RES R EE L]
kok dok ok dok ok ok ok

* ok Kk odok deok ok kok ok &

File PAA: [ANALYSIS.BF.QB060Q.ES45.TEST1]BF2_QBO600_ES45_TEST1.0UT;1

1418 CPU Time {this time step} = 0.01 sec = 0.00000 hr

1419 CPU Time {total for run) = 0.05 sec = 0.00001 hr

1420 ddk kit ok ok kN ko h ok kR kAR Ak kAR Rk Rk kW R Ak Rk kR Rk ok ki k ok ko kW kKo Kk ek kb ok ok Kok ok ek
kowok ok ok K
File PAAL:[ANALYSIS.BF.QB0O600.ES45.TEST1])BF2_(QBO600_ES47_TEST1.CQUT;1

1418 CPU Time {this time step} = 0.00 sec = 0.00000 hr

1419 CPU Time {total for run) = 0.08 sec = 0.00002 hr

1420 LA AR E RS E R AR RS EES R E Rl SRRl RS Rl RSt RSl R LR

Ik ok ok okkkokodkokok

Fwkkok ko kkokokok

File PAR:[ANALYSIS.BF.QBO600.ES45.TEST1]BF2_QBO600_ES45_TEST1.0UT;1
1478 Date: 02/14/07 Time: 09:14:28 CPUJ Time: 0 0: 0: 0.0% ( 0.05 sec) ASCII
1480 Time Step No. = 8 Elapsed Time = 2.150771E-03 days
1481 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.05 ( 0.05 sec) Binary

1484 LR R RS SRS A RS E RS R R R R RS R R R RS R E AR R R R LR EE SRR
ook ko ok

File PAA: [ANALYSIS.BF.QBO60C.ESAS5.TEST1I1BF2_QB0OA00_ES47_TESTL.OUT;1
1478 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.08 ( 0.0B sec) ASCII
14830 Time Step No. = 8 Elapsed Time = 2.150771E-02 days
1481 Date: 02/13/07 Time: 14:11:29 CPUJ Time: 0 0: 0: 0.08 ( 0.08B sec) Binary

1484 tE R R ERE AR R R R E R R R SRR R R RS R R R R RS S EEEEERE R
LA EE R R EREE R

Ik kok kS k ke kk

File PAA: [ANALYSIS.BF.(QBO600.ES45.TEST1])BF2_QB0600 ES45 TEST1.CUT;1

1493 CPU Time (total for rum) = 0.05 sec = 0.00001 hr

1494 FE R R R R R R R R L B R B R S e g L 2 2 L A A AR R
deok o kW W
File PAA:[ANALYSIS.BF.QB0600.ES45.TESTL]BF2_(QBN&00_ES47_TESTL.QUT;1

1493 CPJ Time (total for rum) = 0.08 sec = 0.00002 hr

1494 Tk hd kAo ko kk ok k ok kA k kAR Ak W kAR kAR A AR A AR A Ak Ak k ok ok k oAk dr kok o kok ok e ek ok ek ok ok ok ek

dodk e Kook ke d ko k%
LR R R RS S TR

File PAA: [ANALYSIS.BF.QB0O600.ESAS.TEST1]BF2_QB0600_ES45_TEST1.QUT;1
1552 Date: 02/14/07 Time: 09:14:28 CPUJ Time: 0 0: 0: 0.05 ( 0.05 sec) ASCII
1554 Time Step No. = 9 Elapsed Time = 2.877020E-02 days
1555 Date: 02/14/07 Time: 09:14:28 CPIJ Time: 0 0: 0: 0.05 ( 0.05 sec) Binary

1558 LR R R SR EE R R R R AR EE R EE S E RS R R R R R R S RN E RS RS R
Fow ok k ok

File PAA: [ANALYSIS.BF.QBO600.ES45.TEST1]BF2_QB0600_ES47_TEST1.QUT;1
1552 Date: 02/13/07 Time: 14:11:29 CPU Time: O 0: 0: 0,08 ( 0.08 sec) ASCII
1554 Time Step No. = § Elapsed Time = 2,877020E-03 days
1555 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.08 ( 0.08 sec) Binary

1558 S AEAEE LIRSS RS R ESEREEEEEEES RS RSl EE LR st Rl sl Rt EES RS RSl
LEFE R LR R

wdrokkowkokodkk koo

File PAA: [ANALYSIS.BF.QB0§00.ES45,TEST1]BF2_QBOG00_ES45_TESTL.QUT;1

1566 CPU Time (this time step) = 0.00 sec = 0.00000 hr

1567 CPU Time (total for rum) = 0.05 sec = 0.00001 hr

1568 A E RS AR AR R R AR R AR S R R R R R R R RS E L R R
kK ok kK

File PAA: (ANALYSIS.BF.QBU60C.ES45.TEST1]BFZ_QBOG00_ES47_TESTL.OUT;1

1566 CPU Time (this time step) = 0.01 sec = 0.00000 hr

1567 CPU Time (total for run} = 0.09 sec = 0.00003 hr

1568 LS ARSAELREEEAELREEEEESIEEAEEREEER RS SRRl RS RS RRERRER RS RELREEESE RS SRR LR R
A ek ek W ek Kk

o d kg ek ek



BRAGFLO Version 6.0 ERMS #545018
Validation Document, Version .00 April 2007
Page 203 of 1712

File PA%: [ANALYSIS.BF.(QB0600.ES45.TEST1]BF2_QB0ORO0_ES45_TEST1.0UT; 1
1626 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.06 ( 0.06 sec) ASCII
1628 Time Step No. = 10 Elapsed Time = 3.821143E-03 days
1629 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.08 ( 0.06 sec) Binary

1632 LR LA RS RS A AR AR LR EERESEE LS R N E R R E R E LR E R R R R S R
* Ak ok ok

File PAA: [ANALYSIS_BF.QBO600.ES45.TEST1]BF2_QB0600_ES47_TEST1.0UT;1
1628 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: (.09 ( 0.09 sec) ASCIT
1628 Time Step No. = 10 Elapsed Time = 3.821143E-03 days
1629 Date: 0Z/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.02 ( 0.09 sec) Binary

1632 ek deodk ok okkdeok ek kA ko de W ok de W gk vedeo ko ok ok de kb kKo ke okt e ok etk ok g e e W A dr ok e ek de ke e ek A ok A
Je ok ok ok ok ok e
* ok odok ok dok ok ok ok kA

File PAA: [ANALYSIS.BF.(QBO600,ES45.TEST1IBF2_(QB0O600_ESA5 TEST1.CUT;1
1640 CPU Time (this time step) = 0.01 sec = 0.00000 hr
1641 CPU Time (total for run) = 0.06 sec = 0.00002 hr

1642 LA A RS R E R R R R L E L R R R R R RS LR T R TR L)

ek ok e

File PAA:[ANALYSIS.EF.QRBO600.ESAS.TEST]]BF2_QBOS00_ES47_TEST1.CUT;1

1640 CPU Time (this time step) = 0.00 sec = (.00000 hr
1641 CPU Time (total for run) = 0.09 sec = 0.00003 hr
1642 Ik hkkh ok h kR kv Ak N Ak ok ko k ok kkdkddk bk dk ok kkardkadd® kW kR ko ook ok ok X % vk ke ok o ko ek

LR B A &L AR}

Yok g gk ek ok kg Rk

File PAA: [ANALYSIS.BF.QB0600.ES45.TEST1]BF2_QBO&00_ES45_TEST1.0UT;1
1700 Date: 0Z/14/Q07 Time: §03:14:28 CPU Time: @ 0: D: 0.06 { 0.06 sec) ASCII

1702 Time Step No. = 11 Elapsed Time = 5.048504E-03 days

1703 Date: 02/14/07 Time:; 09:14:28 CPU Time: 0 0: 0: 0.06 ( 0.06 sec) Binary

1706 Wk Aok ok ko ko ok Ak kR N ko kAR R ARk Rk AR R Rk ARk kA Rk ok kA k Rk kA kb ek k ko Rk Rk ko kk
*ow ek

File PAA:[ANALYSIS.BF.QB0600.ES45.TEST1]BF2_QBU600_ES47_TEST1.CUT;1
1700 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.0%2 ( 0.05 sec) ASCII

1702 Time Step No. = 11 Elapsed Time = 5.048504E-03 days
1703 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.0% ( 0.09 sec) Binary
1705 EER R EE R RS ER SR EREERE LR L EEE R L R e LR E R L E LR R RN R R R R R R U R Y )

LA EE R E LR EEE S

LA ELEELE S

File PAA: [ANALYSIS.BF.QB0600.ES45.TEST11BF2_QB0G00_ES45_TEST1.QUT;1

1715 CPU Time {total for run) = 0.06 sec = 0.00002 hr

1716 ER AR S EREEEREIEERSEERE R L B L R e L L R R LR 2 A R E R E R E R R R R R S 2 LR LR E D
* ok bk ok ke
File PAA: [ANALYSIS.BF.QB0600.ES45.TEST1]BF2_QB0S00_ES47_TEST1.0UT:1

1715 CPU Time (total for run) = 0.09 sec = 0.,00003 hr

1716 AR R SRR RS RE RS R SR IR E R R E Y E N E R R RS R T R SRy Y IS EE R E]

e ok de e ok dr e ok de Aok o

S e ok de ke g gk kK

File PAA: [ANALYSIS.BF.QBO60C.ES45.TESTL]BF2_QB0600_ES45_TESTL.COUT;1
1774 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.06 { 0.06 sgc) ASCII

1776 Time Step No. = 12 Elapsed Time = 6.644072E-03 days

1777 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.06 { 0.06 sec) Binary

1780 LEE R R R R R R R R R R R R o R g L E X R R L 2]
J Yok g Wk
File PAA: [ANALYSIS.BF.QBO500.ES45.TESTL]BF2_QBOE00_ES47_TESTL.QUT;1

1774 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.09 ( 0.09 sec} ASCII

1776 Time Step No. = 12 Elapsed Time = 6.644072E-03 days

1777 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.09 { 0.09 sec} Binary

1780 *********ﬂ***********t*******************i**********t*******i**i**'***i*********

¥k g g ok ok A de ok

de Fr ok ok Wk g vk e ek

File PAA:[ANALYSIS.BF.QB0OA00.ES45.TEST1]1BF2_QBOE00_ES45_TEST1.QUT;1
178% CPUJ Time (total for run) = 0.06 sec = 0.00002 hr

1790 gk kd kW k ek kkk kA kAW ke Wk ko hdkhk kb ko h ko kkddh kb kk kA b kb kT hrhkkkwkdwkkk
Tk k kK
File PAM:[ANALYSIS.BF.QB0600.ES45.TEST1]BF2 QBOG00 ES47 TESTL.OUT;1

1789 CPU Time (total for run) = 0.09% sec = 0.00003 hr

1790 bR AR LR SRR AR R R R R R IR R R R R R RS SIS SRS E LR L]

ERE R B AR L &S]
EE R E R R EREES ]

File PAA: [ANALYSIS.BF,QBOG600.ES45.TESTL]IBF2_QBO600_ES45_TESTL.OUT;1
1848 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.07 { 0.07 sec) ASCIL
1850 Time Step No. = 13 Elapsed Time = 8.718311E-03 days
1851 Date: 02/14/07 Time: 0%:14:28 CPU Time: 0 0: 0: 0.07 { 0.07 sec) Binary

1854 dd kg kAW kA kK E Ak kkkhk ok k ok kkwde sk dk h ko ko kk kA Ak h kv Ak kv ko ok kkk ko kkkkhhddekhdewk
*hkow ok ok ok

File PAA:[ANALYSIS.BF.DBOEQ0,.ESA5,.TEST1]1BF2_QB0&00_ES47_TESTL.0UT;1
1848 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.10 { 0.10 sec) ASCII



BRAGFLO Version 6.0 ERMS #545018

Validation Docurnent, Version 6.00 April 2007
Page 204 of 1712
1850 Time Step No. = 13 Elapsed Time = 8.718311F-03 days
1851 Date: 02/13/07 Time: 14:11:29 CPU Time: 0O 0: 0: 0.10 { 0.10 sec) Binary
1854 LAES A ELE RS EE AR EEEES R SRR LR RIS R LSRR RS SRR R R SRR R EREER LR RS ERLEREES SR}

ER R E R SRS EE

kokockokdkokokow Aok oA

File PAA:[ANALYSIS.BF,QBD6(0D.ES45.TESTLIBFZ_QBO600_ES45_TESTL.OUT;1
1863 CPU Time [total for run) = 0.07 sec = 0.00002 hr

1864 AR S R AL E R EE S R IR RS EER SRR LS R R SRR E R R E RS LR R RS SRR
* A ko ke ok

File PAA:[ANALYSIS.BF.QBOGQOC.ES45.TEST]1])BFZ_QBO6OO_ES47_TEST1.OUT;1

1363 CPU Time [(total for run) = 0.10 sec = 0.00003 hr

1864 Tk ok kok ok okkddk ok ok ko k kdekdod ot Ak ok ok ok ok ok ek ke ek ek ok e & ok ek ok ek ok ok ok ok ok ko ok ko ok ko ke ok ke ko
ek kkkkkkkk Wk

dodk ok ode k ok dkok ok

File PAA; [ANALYSIS.BF.QBO600.ES45.TEST1}BF2_QBOS00_ES45 _TEST1.OUT;1
1522 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.07 { 0.07 sec) ASCII
1524 Time Step No. = 14 Elapsed Time = 1.141482E-02 days
1925 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.07 { 0.07 sec) Binary

1928 R E R R EEEFEREEEEEEESEESEEEEEE R E L ER R EEE R R R E R N E R EE LR SRR R R R LR
*kk ok kk

File PAA: [ANALYSIS.BF.QBO600.ES45.TEST1]BF2_QB0OS00_ES47_TEST1.OUT;1

1922 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.10 { 0.10 sec) ASCII
1924 Time Step No. = 14 Elapsed Time = 1.141482E-02 days

1925 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.10 { 0.10 sec) Binary

1928 AR R SR RSN SR R RS E R R AR R EE L ERE NSRS R R R AR A R R I N LR LA R SRR RS
e gk e e ok ok e ok ok e

LB R R E R EXE X XS

File PAA: [ANALYSIS.BF.QB0600.ES45.TEST1]BF2_QBO600 ESAS TESTI.OUT:1

1937 CPJ Time {total for run} = 0.07 sec = 0.00002 hr

1338 LEER R ERELERELE SRS IR RS SRR ES S RS RS EER R SRR R R R R AL ES LRSS RS
Ak ik ok
File PAA: [ANALYSIS.BF.QBUG00.ES545.TEST1]BF2 QBOACO_ES47_TESTL.QUT;1

1237 CPU Time (total for run} = (.10 sec = 0.00803 hr

1938 LR R R RS R RS RS EEEE RS R E SRR E R R R R E R R R RS R R ERERESREES RS R R RS R R AR LR R R R R AR R R L RS KRS

drkdkodrokowdrkour kokok

*kdhkkowdkkokkow

File PAA:[ANALYSIS.BF.QBO600.ES45.TEST1]BF2_QBOE0)_ESAS TEST1.QUT;1

1996 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.07 ( 0.07 sec} ASCII
1998 Time Step No. = 15 Elapsed Time = 1.492029E-02 days

1995 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.07 ( 0.07 sec} Binary

2002 AR R RS LRSI AR R E R E S E R SRR S A E RS ER L EREERSEEIEEEERESEEREEERES R EL R EEER AL ERE LSS
* ok kR

File PAA:[ANALYSIS.BF.QB0600.ES45.TEST1]}BF2_(QB0600_ES47 TEST1.QUT;1

1996 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: C: 0.10 ( 0.10 sec) ASCII

1998 Time Step No. = 15 Elapsed Time = 1.492029E-02 days

1999 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.10¢ ( 0.10 sec) Binary

2002 R EEFREEEEEEEELEE NI EE S E R SR RS R E R R E R R R ETEE R EEEEE ST FEEEEEEEE RS RES RS R R R R R EE]
LEEE R R EREEXESY

s ok ek gk gk

File PAA: [ANALYSIS.BF.(QBOG0Q0.ES45.TEST1]BF2_QBO600_ES45_TEST1.0UT:1
2011 CPU Time {(total for run} = 0.07 sec = 0.00002 hr

2012 Aok sk ol ek e dede sk de gk s deok gk de b ke b R e ek ek e ek e ek e Tk e e e dok e e ok ok ek ok o ok A ok dr ok ke ke ok e ok ok e ok e ok e e
d o A ek

File PAA:[ANALYSIS.BF.QRO600.ES45.TESTL]BF2_QB0600_ES47_TESTL .CUT; 1

2011 CPU Time (total for run} = 0.10 sec = 0.00003 hr

2012 LA R AL E RS E RS R ERE Rl SRRl RS EELER LR R EREEEERREE R RELEREE RS EEEELEERLEESERE]
Wk ok ok ok ko ok k ok ok

hkkEkdrkkdokdkuw

File PAA: [ANALYSIS.BF.QBO600.ES45.TEST1]BF2_QBO600_ES45_TEST1.QUT;1

2970 Date: 02/14/07 Time: 02:14:28 CPU Time: 0 O: G: 0.07 ( 0.07 sec) ASCII

2072 Time Step No. = 16 Elapsed Time = 1.94773%9E-02 days

2073 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.07 ( 0.07 sec} Binary

2076 LR R R L E L R R NI E R P E R RS RS R S EEEE R E R AR EESEEREELES SRR ER SRR SRR L AL R ES R ERER &L ES]
& o de fr o ko

File PAA: [ANALYSIS.BF.QB(OAQ0.ESA5.TEST1]IBFZ_QBO600_ES47_TEST1.0UT;1

2070 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.11 ( 0.l11 sec} ASCII
2072 Time Step No. = 15 Elapsed Time = 1.947733E-02 days

2073 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.11 ( 0.11 sec) Binary

2076 Kok ok dedek kb dkrkw kb ke khrkkw ko hdk kdk kdkkkdrdhk kddk kddk % d ok o d ok r ok ok de ok ok dr ok ok e ok ok e ok o e ok
KXk khhkkwkdwk

LEEREREER S SR

File PAA: (ANALYSIS.BF.QB0OA00.ES45.TEST1IBF2_QBO600_ES45_TESTL.OUT;1
2084 CPU Time (this time step) = 0.00 sec = 0.00000 hr
2085 CPTJ Time (total for run) = 0.07 sec = 0.00002 hr

2086 FhkkhHh ke ko kb dhehb kb k ok kot ke ok ko drdrdk ko gk g &k dkdr dr ok g dr ok o %k de 6 ok de ok ok o e ok e e ok ok ek e ok
ok ok Ak A
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File PAA: [ANALYSIS.BF.QB0600.ES45.TEST1]BF2_QBOS00_ES47_TEST1.0UT;1

2084 CPU Time (this time step} = 0.01 sec = 0.00000 hr

2085 CPU Time (total for run} = 0.11 sec = 0.00003 hr

2086 A A E RS E AR RS AR E AR ESEESERE RS R R R R R R R R R R R R R R L R R RS RS E SRR RS R REREEE R R R R S SRS )
LR R AR R LR NELE)

EFhkh A E A Ak Kk

File PAA:[ANALYSIS.BF.QBL60C0D.ES45,TEST1)BF2_QBLRA0OD _ES45_TEST1.OUT;1
2144 Date: 02/14/07 Time: 09:14:28 CPU Time: 0§ 0: 0: 0.07 { 0.07 sec) ASCII
2146 Time Step No. = 17 Elapsed Time = 2.540162E-02 days
2147 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.07 ( 0.07 sec) Binary

2150 LR R R R EER A EEEEE R R R R R R R iR R R S RS R RS R RS EE LR SRR R RS RN ERSEEEEE L AR S S
* %k ok ow i

File PAA:[ANALYSIS.BF.QB0600.ES45.TEST1]RBF2_QB0OK00_ES47_TEST1.QUT;1
2144 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.11 { 0.11 sec) ASCII
2146 Time Step No. = 17 Elapsed Time = 2.540162E-02 days
2147 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.11 { 0.11 sec) Binary

2150 EE S A R R LR R R Y T e N T R EE R EF S R R T LR
LR E RS E NS EEE R

*khkdkhkkdkarkowdkd

File PAA: [ANALYSIS.BF.QB0600.ES45.TEST1]BF2_QBOG00_ES45_TEST1.0UT;1

2158 CPU Time (this time step) = 0.01 sec = 0.00000 hr

2159 CPU Time (total for run) = 0.08 sec = 0.00002 hr

2160 LESEEERERSLELSEESEELEELEEEREREEEEEELEESIEESEREEELEEESR R SRR ERSR RS R LR RE S
o ohowe w ok ke

File PAA: [ANALYSIS.BF.QBO60C.ESA5.TEST1]BF2_QB0600_ES47 TEST1.QOUT:1
2158 CPU Time (this time step) = 0.00 sec = 0.00000 hr
2159 CPU Time (total for rum) = 0.1l sec = (.00003 hr

2160 LAES A EELESEEESEREEEEEEESEEESEEEEEEEZE SRR TR R SRS AR RRREEREEE RS R EEE RS EREES
LIRS E E SR EES TR

L E R SRS SRS LR E]

File PAA: [ANALYSIS.BF.QBOG600.ES45._TEST1]BF2_0QB0600_ES45_TEST1.0UT;1
2218 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.08 ( 0.08 sec) ASCII
2220 Time Step No. = 18 Elapsed Time = 3.310313E-02 days
2221 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.08 ( 0.08 sec) Binary

2224 AR E SR ESEREEEEEEEEREREEEEEEE RS E PR XL R R R FEE R R R EEE R EE SRR SRR R R REL RS R EE SR R LN NS )
Wk Ak kK

File PAA: [ANALYSIS.BF.(QB0O600.ES45.TEST1]BF2_QB0&00_ES47_TESTL.OQUT;1
2218 Date: 02Z2/13/07 Time: 14:11:29 CPU Time: { 0: 0: 0.11 { 0.11 sec) ASCII
2220 Time Step No. = 18 Flapsed Time = 3.310313E-02 days
2221 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.11 { 0.1l sec) Binary

2224 LR R AR LR AR A R A R L LR R EREE SRR EARE SRR RSl EREES S
&k kK ko e ok ok
ok kdkoh ok koW ok ok k

File PBA:[ANALYSIS.BF.QB(600.ES45.TEST1]1BF2_QBO60C_ES45_TEST1.OUT:1

2233 CPU Time {(total for run) = 0.08 sec = 0.00002 hr

2234 LA R ER R EEEE RS R AR EEE R RS R R N R LRSS AR RS R R EEREER LS
kkkkE*
File PAA: [ANALYSIS.BF.QB0&00.ES45.TEST1]1BF2_QBO500_ES47_TESTL.OUT;1

2233 CPU Time (total for run) = 0.11 sec = 0.00003 hr

2234 EEAEREERERESEELER S S AR ER IR S RS E AR E RS R E RN RS E RS R RN AR EER A EE LSS

ok ok R de ok ok g drkor

*oak ok okdrk ko koW

File PAA:[ANALYSIS.BF.(QBO6(C0.ES45.TEST1]1BF2_QB0S00_ES45 TESTL1.OUT;1
2292 Date: 02/14/07 Time: 09:14:28 CPU Time: Q0 0: 0: 0.08 | 0.08 sec) ASCII
2294 Time Step No. = 19 Elapsed Time = 4.311508E-02 days
2295 Date: Q02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0,08 { 0.08 se¢) Binary

2208 Thkh kT kA Nk AR A KA T AR kR ko kA vk A drk ok ko r Ak ke kk ki hk ko kb kA h bk bk w ek ke h kbt R dr Kk
J kg ok ke
File PAA: [ANALYSTS.BF.QBL600.ES45.TESTL1]BF2_QRO6Q0_ES47_TESTL.OUT;1

2292 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.11 ( 0.11 sec) ASCII

2294 Time Step No. = 1% Elapsed Time = 4.311508E-02 days

2295 Date: 02/13/07 Time: 14:11:2% CPU Time: O Q: 0: 0.11 ( 0.1l sec) Binary

2298 FhkkdhkhkEkdkdhrhtd A d kb A vk ko kA A Ak kv Ak h ko drok hdrkdedk koo kg drok g ddh o e ok de drok e ke e ek ok e

R R ER SRS E XS R
ok de Aok ode ok o ok ke

File PAA:[ANALYSTS.BF.QB0600.ES45.TESTL]BF2_QB0600_ES45_TESTL .OUT; 1
2306 CPU Time (this time step) = 0.00 sec = (.00000 hr
2307 CPU Time (total for run} = 0.08 sec = 0.00002 hr

2308 LA R R AR R RS AR RS RS E RS TR T I R R R R R SRR R L R AL
5 de g e g

File PAA: [ANALYSIS.BF.QBO600.ES45.TEST1]BF2_QB0600_ES47_TEST1.0UT;1

2306 CPU Time (this time step) = 0.01 sec = (.00000 hr

2307 CPU Time (total for run) = 0.12 sec = 0.00003 hr

2308 AR AR R AR E R AR LR LR EEREREEEEEEFEEEEFEEFFEEREENFEEEEEEEFIEFIEEEI R IR EELEEEEE R R SRS
ek e g ke dr o koK oK

drodrode s o W ok ok e A
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File PAA: [ANALYSIS.BF.(QBD600.ES4AS5.TEST1]BF2_(B0AC0_ES45_TEST1.0UT;1
2366 Date; 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.08 ( 0.08 sec) ASCII
2368 Time Step No. = 20 Elapsed Time = 5.613062E-02 days
2369 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.08 { 0.08 sec) Binary

2372 LER A EREREE SRS EE SR ESE RS R R R R R RN RIESEE RS RN RS EESEELEE R AR EREREELERESEEESES]

gk v e ok ok

File PAA: [ANALYSIS.BF.(QBO600.ES45.TEST1]BF2_QBO600_ES47_TEST1.OoUT;1
2366 Date: 02/13/07 Time: 14:11:29 CPU Time: (0 0: 0: 0.12 ( 0.12 sec) ASCII
2368 Time Step No. = 20 Elapsed Time = 5.613062E-02 days
2389 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.12 { 0.l2 sec) Binary

2372 LR AR SRR EEREEREIAE AL EFE R SRR AR ERSEERERSAEELEXESER LSRR ERE S ERESREEEEEREERE SRS
de ke e e e de ko Aok
drok ok gk o ok ok ok ok ok

File PAA: [ANALYSIS.BF.QBO600.ES45.TEST1)EBF2_0QBCS00_ES45_TESTL.oUT;1
2380 CPU Time [this time step) = 0.01 sec = 0.00000 hr
2381 CPU Time (total for run) = 0.09 sec = 0.00003 hr

2382 LA EA R ER S ES ARSI R R RS RIS EREEREREREREERERERE R RS RS EA R EREEERESEEREEELEEES)
ok ok koW
File PAA: [ANALYSIS.BF.QBO600.ES45.TEST1]BF2_QBO60D0_ES47_TEST1.0UT;1

2380 CPU Time {this time step) = 0.00 sec = 0.00C00 hr

2381 CPU Time (total for run) = 0.12 sec = 0.00003 hr

2382 LA R R AR EEREEEESEEEEEE RS R RS RS ARl R ERREREEREREREREE LR RS R EEEERESAERESMEESEEEEESEESSES

EE R E R AR R R X R
ko hkod ok okdow ok

File PAN: [ANALYSIS.BF.QBO600.ES45.TEST1])BF2_QB0600_ES45_TESTL.CQUT;1
2440 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.0% ( 0.0% sec) ASCII
2442 Time Step No. = 21 Elapsed Time = 5.787037E-02 days

2443 Dare: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.09%9 ( 0.09 sec) Binary

2446 AR A R AR EREE R RS S SRR RS R REERRS RS R R R EREEREEEEEE SR EEEERESERESEEEEEEEESSES]
* ok k kK
File PAA:[ANALYSIS.BF.(QB0G00.ES45.TEST1]BF2_QBO600_ES47_TESTL.OUT;1

2440 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.12 ( 0.12 sec} ASCII

2442 Time Step No. = 21 Elapsed Time = 5.787037E-02 days
2443 Date: 02/13/07 Time: 14:11:29 CPU Time: O 0: 0: 0.12 ( 0.12 sec} Binary

2446 e AR e R P R E R R I AR R R iR R LR L]
ok ke k ok kK A K
ok ok k ko k ok Kk ko

File PAA:[ANALYSIS.BF.QB060Q.ES45.TEST1]BF2_QB0O600 ES45 TEST1.OUT;1

2455 CPU Time (total for run} = 0.09 sec = 0.00003 hr
2456 AR RS ERS SR ERSREEEFEEREERREREERAERR RS ERRERRREEEESEE RS EREREREESEEEREEESEEEEESEESEES]
P2 R &2 B

File PAA:[ANALYSIS.BF.QBO600.ES45.TEST]1]BF2_QBO600_ES47_TESTL.OUT;1
2455 CPU Time (total for run) = 0.12 sec = 0.00003 hr

2456 LA R R AR AR EE RS R XSS RS R LA RS R ER I EE SRR RS EER R R SRR SRRRR R RS R RN SR EEEEESEEES]
LEE R R R SRS EE]
LR ERE XSS REEE]

File PAA:[ANALYSIS.BF.QBO600.ES45.TEST1]BF2_QBO600_ES45_TESTL1.OQUT;1
2514 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.09 { 0.09 sec) ASCII
25186 Time Step No. = 22 Elapsed Time = 5.798611E-02 days
2517 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.09 ( 0.09 sec) Binary

2520 AR EE AR EEEEE RS R F N R R R R R R EE S SR E NS EE I E R E RS EEEE R LR ELA RS R EE AR LR RS
* oWk oW ok

File PAA: [ANALYSIS.BF.QBO6CO.ES45.TESTL]BF2_QBOE00_ES47_TESTL.OUT; 1
2514 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.12 { 0.12 sec} ASCIT

2516 Time Step No. = 22 Elapsed Time = 5.79861l1E-02 days
2517 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 O: 0: 0.12 { 0.12 sec} Binary
2520 R R e R e R R R A RS S RS SRR R R R SR SRR 22

Kh A ko kok o kok ok &
LA AR EE LR EE RS

File PAA: [ANALYSIS.BF.QBO600.ES45.TEST1]BF2_QB0OG00_ES45 TEST1.OUT;1
2529 CPU Time (total for run) = 0.09 sec = 0.00003 hr

2530 LR R AR R R R R S R R R R R R R AR AR R AR S S R

u ok ko Kk

File PAA: [ANALYSIS.BF.QB0O600.ES45.TEST1]BF2_QBO600_ES47_TESTL.OUT; 1
2529 CPU Time (ktcotal for run) = 0.12 sec = 0.00003 hr

2530 AR A RS R E S SRR E LR R LR LR ES R EE SR RS E R SRR R AR ES R RS AR SRR SRR EERERE LSS
LEE SRR EEE LN

dkkkhkkkkhkdhd

File PAA: [ANALYSIS.BF.QBOG0C.ES4A5.TESTL]IBF2_QBOACO_ES45_TEST1.0UT;1
2588 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.09 { 0.0% sec) ASCII
2590 Time Step No. = 23 Flapsed Time = 5.810185E-02 days

2591 Date: 02/14/07 Time: ($9:14:28 CPU Time: 0 0: 0: 0.0% { 0.09 sec) Binary
2594 IR AR ER AR R R SR RN S R R IR S R L R R R R R FE LSRR EFT AR SRR ERE LR EEEEEEERES]
x ok Ak k

File PAA:[ANALYSIS.BF.QB0600.ESA5.TEST1]BF2_QB(O600_ES47_TESTL.OUT;1
2588 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.13 { 0.13 sec) ASCTIT
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2590 Time Step No. = 23 Flapsed Time = 5.810185E-02 days
2591 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.13 ( 0.13 sec} Binary
2594 L R R R R R h E e R R R R L E R R L T LT L e

g e A ok e ek W

File PAA: [ANALYSTS.BF.QBO60C.ES45.TEST1]BF2_QBOG00_ES45_TEST1.0UT;1

2603 CPU Time (total for run) = 0.10 sec = 0.00003 hr
2604 LR A RS SRR LR R R R R R R R R R R R RS A A AR R R RS E R LR
Ak kkEk

File PAA: [ANALYSIS.BF.QBOG00.ESA5.TEST1]BFZ_QBO600_ES47_TEST1.0UT;1

2603 CPU Time (total for run) = 0.13 sec = 0.00004 hr

2694 LR ERE SRR ERS RS EEREEEELERERFEEEE R e e e R R R R REAEE SRR R R E L R R LR PR R R R X
2 2R RS R RER RS

LR E R EFE RS

File PAA: [ANALYSIS.BF.QB0O600.ES45.TEST1]BFP2_QBO630_ES45_TEST1.COUT;1
2662 Date: 02/14/07 Time: 05:14:28 CPU Time: Q0 O: C: 0.10 { 0.10 sec) ASCII
2664 Time Step No. = 24 Elapsed Time = 5.825231E-02 days
2663 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.10 ( 0.10 sec) Binary

2668 Wk dk ok Ak hdrkob gk oab ook b e ok dr A % ok e e de ok W e sk e o e sk e ke R ek g e b ek o A ok e ok ok ek ok ok ok e e o e o ok
ok ok Ak

File PAA:[ANALYSIS.BF.QBOG00,ES45.TESTL]IRBF2_QBOG00_ES47_TEST1.QUT;1

2662 Date: 02/13/07 Time:; 14:11:29 CPU Time: 0 0: 0: 0.13 { 0.13 sec) ASCII

2664 Time Step No. = 24 Elapsed Time = 5.825231E-02 days

2665 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.13 ( 0.13 sec) Binary

2668 AR E R AR REREEEREEREE R EE R R R R E R R R E ST ESE RS R
v de de ok ok ok ok ke ke ke ok

de vk ke gk ok Ao ok ke

File PAA: [ANALYSTS.BF.QB0O600,ES45.TEST1]BF2_(QBO600_ES45 _TEST1.0UT;1

2677 CPU Time (total for run) = 0.10 sec = 0.00003 hr
2678 LRSS SR SRR R AL ER R AR R R R R R R R S R R R R LR
Ak ko k

File PAA: [ANALYSIS.BF.QB0600.ES45.TESTL1}BF2_QBOG00_ES47_TESTL.OUT:1

2677 CPU Time (total for run) = 0.13 sec = 0.00004 hr

2678 LR E R RS RS RS S Al E S AR R E R E RS R L AR EESEEEESLEE SRR REESEEES R REEREE R RS ESEEEEEEEEEES]
% d %k dr bk dr ok ko ok k

drodrkowe ok Aok dokok

File PAA: [ANALYSIS.BF.(QB0O500.ES45.TEST1]BF2_QB0600_ES45_TEST1.0UT; 1
2736 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.10 ( 0.10 sec} ASCII
2738 Time Step No. = 25 Elapsed Time = 5.844791E-02 days
2739 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.10 ( 0.10 sec} Binary

2742 LA R R L e L T T R T A LR
Ak Kk

File PAA: [ANALYSIS.BF.QB0600.ES45.TEST1]BF2_QB0G00_ES47_TESTL.OUT;1

2736 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: £: 0.13 ( 0.13 sec) ASCII

2738 Time Step No. = 25 Elapsed Time = 5.844791E-02 days

2739 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.13 ( 0.13 sec) Binary

27472 Hk ek R AR Kk ke AR K KR A Kk K ko ke ko e ok ok Ak kot ok ke ek ek ke ok ok A ok kA kA kR X R R A Rk ek kA ok ok ko ok ok ok
Nekok ok ok k ko ok ke k

Tkok koo kkokok ok

File PAA:{ANALYSIS.BF.(QB0S00.ES45.TEST1]BF2_QBOAQ0_ES45_TEST1.0UT;1
2751 CPU Time ([total for run) = 0.10 sec = 0.00003 hr

2752 LE AR AEALESLESAEEAEEEEEEE RS I R R R R AR AR SR ER SRR RS E I EEEEE LRSS
Jrode e de ok w

File PAA: {ANALYSIS.BF.QBO500.ES45.TEST]1]BF2_QBO600_ES47_TESTL.0UT;1

2751 CPIT Time {(total for run) = 0.13 sec = 0.00004 hr

2752 Rk Kk kR kR Kk N kR R A Rk Ak KRR Kk ok kR R Kk E R kA d Ak R A R Ik X A Kk ok Rk Rk ok ok ok ok ok ok ko KR K ek kK
AR KAk kxR

LEA R E SRR SRS E]

File PAA:{ANALYSIS.BF.QB0&600.ES45.TEST1]BF2_0QB0O600_ES45_TEST1.0UT;1

2810 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.10 ( 0.10 sec} ASCII
2812 Time Step No. = 26 Elapsed Time = 5.870215%E-02 days

2813 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.10 ( 0.10 sec) Binary

2816 LAER A RELEELE R R LR R R T IR E LR EFE Ly YIS E TN
Tk ok ohk

File PAA: {ANALYSIS.BF.QB0O600.ES45.TEST1]BF2_QB0600_ES47_TEST1.0UT;1
2810 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.13 ( 0.13 sec) ASCII
2812 Time Step No. = 26 Elapsed Time = 5.870219E-02 days
2813 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.13 { 0.13 sec) Binary

2816 LR R A RS R R S AL R e R e L R R FE R ER R R R PR EEEEEREE N
Kk kkhkdk bk kk

LA EE R EREEES]

File PAA: [ANALYSIS.BF.QB0600.ES45.TEST1]BF2_0QB0600_ES45_TEST1.O0UT;1
2824 CPU Time (this time step) = 0.00 sec = 0.00000 hr
2825 CPU Time (total for run) = 0.10 sec = ¢.00003 hr

2826 LR R R A R L R R R R AR L R LR R s e R ETE R RS EE R R EFFEEEEEE PR L]
* &k ok ok
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File PARA: [ANALYSIS.BF.QBUG00.ES45.TEST1]RBF2_QBO600_ES47_TESTL.OUT;1

2824 CPU Time (this time step) = 0.01 sec = 0.00000 hr

2825 CPUJ Time (total For run) = 0.14 sec = 0.00004 hr

2826 AR FXE A A TR A A A ch kb kAR kb ok ke kA kA kg ek Ak kg kA kA WA F R kdddkadh®hhikd
dodrodrodk o ok ok ok ok ok kA

e ok e de ok e i %

File PAA: [ANALYSIS.BF.QB06C0.ES45.TEST1]BF2_QBO600_ES45_TEST1.0UT;1

2884 Date: 02/14/07 Time; 09:14:28 CPU Time: 0 0: 0: 0.11 { 0.1l sec} ASCII
2886 Time Step No. = 27 Elapsed Time = 5.903276E-02 days

2887 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.11 { 0.11 sec} Binary

2890 drw gk dodedk dr dook e e ok ok de ok ok drak ok ok ok e o ok s e sk ok e e ok ot ke ok ok o e ok ke e ke e e ok o ok ok ok ok ke ok ok e ok ok e ok ok e e ok ke g ok ok ok e ek e o Ok i ke ok
oW ok w &

File PAA: [ANALYSIS.BF.QBO600.ES45.TESTL]BF2_QBOE00_ES47_TEST1.OQUT;1
2884 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.14 { 0.14 sec} ASCII
2886 Time Step No. = 27 Elapsed Time = 5.903276E-02 days
2887 Date: 02/13/07 Time: 14:11:29% CPU Time: 0 0: 0: 0.14 { 0.14 sec} Binary

2890 Jr v drodrod de do ok e ook ok Aok ok ek e ok vk e e ok s de ok W ok b e & ok e ok ke o ok ke dr g ok e ok e e ok e e ok o ok ok ke ke ok ke ek ok e ok o Sk e ok ke e ok e ke ok e
LRSS R ETEREEE X

ok o ko ok ok ok kR

File PAA: [ANALYSIS.BF.QBO600.ES45.TEST1]BF2_QB0600_ES45_TEST1.0UT;1

23858 CPU Time (this time step) = 0.01 sec = 0.00000 hr

28599 CPU Time (total for run} = 0.11 sec = 0.00003 hr

2900 Ak Ak dokdr Ak ok Aok ok ko ko ok Ak kK Kk vk b ok e s ok ok v vk ok o e ok ek ok ok ok i ok ok ke e ok ke ok e ek ke ok ok e ko e ko
d W ook oW ok
File PAA:[ANALYSIS.BF.(QB0600.ES45.TEST1]BF2_QBO600_ES47_TEST1.QUT;1

2898 CPUJ Time (this time step) = 0.00 sec = 0.00000 hr

2899 CPU Time (total for run) = 0.14 sec = 0.00004 hr

2900 Ak Ak k ko ko w ok ko ok ok h ok ok koA vk drowk drodk ko e ok ok v st ok ke ok ke ok ok ok e o ok o ok o e gk ok ek ok e ok e ok

ded ok ok ok ok ek ke ok

tE SRR SRR SRR X1

File PAA: [ANALYSIS.BF.QBO600.ES45,TEST1]BF2_QBO600_ES45_ TEST1.0UT;1
2958 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 O0: 0: 0.11 { 0.11 sec) ASCII
2960 Time Step No. = 28 Elapsed Time = 5.%46249E-02 days
2861 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.11 { 0.11 sec) Binary

2864 ko ko khhk ko ke kW Ak WA h ok kR Kk ko kK e deok e ok ok ek e ek ok ok ok W ok W ek ok e ok ok e ke ke ke ek o ok e R ke Rk ok
ok ok ok ok K

File PAA: [ANALYSIS.BF.QBOG600.ES45.TEST1]BF2_QBOG600_ES47 _TEST1.0UT;1
2958 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.14 { 0.14 sec) ASCII
25960 Time Step No. = 28 Elapsed Time = 5.9246249E-02 days
2961 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: ¢: 0.14 { 0.14 sec) Binary

2954 Hwkkk kR E AL A Ak Wk Wk R Ak ok kK ok vk deowk de ok de ok ok dr ok ok e ek e ek ok ek W ok ok ok ok ke kR R ok ok ko Aok ok ko ok ok
deok ok Ak ke ok A W ke Kk

LEEEE L E LR R S

File PAA: [ANALYSIS.BF.QB(0600.ES45.TEST1]BF2_QB0600_ES45_TEST1.0UT;1
2973 CPU Time (total for run) = 0.11 sec = 0.00003 hr

2974 AR R R EEEESEREESEESEREEEESEEEEEEEEE R R R S R E R R T E R LR R LR R
I EE X

File PAA: [ANALYSIS.BF.QBO600.ES45,TEST1]BFZ_QBCO600_ES47 _TEST1.0UT;1
2973 CPU Time (total for run) = (.14 sec = 0.00004 hr

2974 LSRR R AR NS RS S SRR R R ESE RS REE SRS TEEREERSESEESERSEEESR TSRS AR SRR RES]
ok ok ok ok ok & Aok ke kR

drok Wk ok h ok ok oh ok

File PAA: [ANALYSIS.BF.QB0£00.,ES45.TEST1]BF2_0QB0O600G_ES45 TESTL.OUT;1

3032 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 O: 0: 0.11 { 0.1l sec) ASCII
3034 Time Step No. = 29 Elapsed Time = £.002114E-02 days

3035 Date: 02/14/07 Time: 0%:14:28 CPU Time: 0 0: 0: 0.11 { 0.11 sec) Binary

30328 LR AR R ERIES R ESEE R R E RS R LS R e R R TS R IR R RS SRR
ook kW W

File PAA: [ANALYSIS.BF.QB0600.ES45,TEST1]BF2_QB0600_ES47_TEST1.0UT;1
anaz Date: 02/13/07 Time: 14:11:23 CPU Time: 0 0: 0: 0.14 { 0.14 sec) ASCII
3034 Time Step No. = 29 Elapsed Time = 6.002114E-02 days
3035 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.14 { 0.14 sec) Binary

3038  ded & g etk e de dook e ok o ek W R W gk ek ok ok ek e ok ok ok v ek e ok e ok e A ok e ok b ok ok ok A ek e e ok ok ke e o e ok ke gk e ke ok e
LEEEE TR L

dk ok kokokodkokok ok ok ok

File PAA: [ANALYSTS.BF.QBOG600.ES45,.TEST1]BF2_0B0600_ES45_TESTL.0UT;1
047 CPU Time (total for run) = 0.11 sec = 0.00003 hr

3048 LA SRS SRR EEE RS EE R R SN L R R R R R E R R R R R EL E RS E RS E R AR R AR RS LR EAEES SRR EERESEERELEE]
de ko ok ke

File PAA:[ANALYSIS.BF.QBO600.ES45.TEST1]BF2_QBO600_ES47_TESTL.OUT;1
3047 CPU Time (total for run) = 0.14 sec = 0.00004 hr

Inag LEE R SR EEREES S R A AR ELEEE SIS R R LRSS RES R SRR RS R EELREESE R AR ERE R ELEEREEE SRS
LR EE R EREEE B X

LR R KRR E R X R RS

File PAA:[ANALYSIS.BF.QBOA00.ES45.TEST11BF2Z QBO600_ES45 TEST1.0OUT;1
3106 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.11 { 0.11 sec) ASCII
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3108 Time Step No. = 30 Elapsed Time = 6.074739E-02 days
3109 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 O: 0: 0.11 ( 0.11 sec}) Binary

3112 LR R R R e R R AR AR R L XL R R R L E R I R E SR RS RN R RS R AR LR RS LR
LES R LX)

File PAA: [ANALYSIS.BF.QBO600.ES45.TEST1]BF2_QBR0600_ES47_TEST1.0UT;1

3106 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.15 ( 0.15 sec) ASCII

3108 Time Step No. = 30 Elapsed Time = £.07473%E-02 days

3109 Date: 02/13/07 Time: 14:11:29 CPU Time: § 0: 0: 0.1%5 ( 0.15 sec) Binary

3112 Ak khkkk ko h kb drddkdwkdrhk kb ddhdddrdokdddkarda gtk dddoddoodk irod ik deoh ok deodeodk ok ok ok de ok i dr ok ko ke
LEES B R A AR R X E

LE RS E R LR ESE S

File PAA: [ANALYSIS.BF.QBO600.ES45.TEST1]BF2_QBOG00_ES45_TEST1.0UT;1
3121 CPU Time (total for run) = 0.12 sec = 0.00003 hr

3122 EEAE R E R EEEEE SR SR E R RS R RS E R R R R R SRR AR EELERERESRERRESES]
LR R
File PAA: [ANALYSIS.BF.QBO&00.ES45.TEST1]BF2_QR0O&00_ES47_TEST1.0UT;1

3121 CPU Time (total for run} = 0.15 sec = 0.00004 hr

3122 LAAAE SR ELEEER E R L A R R e R R R R R R R R LR R

LE RS B E LR ER SN

LEES XL ERELE R

File PaA:[ANALYSIS.BF.QB0600.ESA5.TEST1]BF2_QBO&00_ES45_TESTI.0UT;1
3180 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0:|0.12 ( 0.12 sec) ASCII
3182 Time Step No. = 31 Elapsed Time = 6.162151E-02 days
3183 Date: 02/14/07 Time: 0%:14:28 CPU Time: 0 0O: 0: |0.12 { 0.12 sec) Binary

3186 LR SR SRR AE AR ER LRSS SRR REEEEEERE SRR R AR Al EER LR S]
*kkok ok x

File PAA:[ANALYSIS.BF.QBO600.ES45.TESTL]BF2_QBO600_ES47_TEST1.0UT;1
3180 Date: 02/13/07 Time: 14:11:2% CPU Time: 0 0: 0: [0.15 ( 0.15 sec) ASCII

3182 Time Step No. = 31 Elapsed Time = 6.169151FE-02 days
3183 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0G: 0: 0.15 ( 0.1% sec) Binary
3186 LR R R S R R R R AR R R E R L R R R R L E R E LR EE R EE N F R E R LRI SRR R ESEEES R ERERARRERSR R 2

LR E R B EE R E KRS

LEEEEEELER SR

File PRA:[ANALYSIS.BF.QBO600.ES45.TEST1]BF2_QB0600_ES45_TEST1.0QUT;1

3195 CPU Time (total for run} = 0.12 sec = 0.00003 hr

3196 LER R R R R R L R R s LA R A2 TR LR R R R AR RSS2
ok de ok ok
File PAA: [ANALYSIS.BF.(GB0600.ES45.TEST1]BF2 (QB0O600 _ESA7 TEST1.0UT;1

3195 CPU Time (total for run} = 0.15 sec = 0.00004 hr

319K AR R RS R L RS AR R R R R R R R R R RS R R R R R L RS R AR E R SRR R R A ]

LR R AR R B EERE]

dede ook de b ok ok e dr ok Rk

File PAA: [ANALYSIS.BF.(QBO600.ES45.TEST1IBF2_QBO600_ES45_TEST1.0UT;1
3254 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.12 { 0.12 sec) ASCII
3256 Time Step No. = 32 Elapsed Time = 6.251887E-02 days
3257 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0,12 { 0.12 sec) Binary

3260 wdk kA kokd odeodk ok dede ok dedk ok k ko ko ok ko ok ko Ak kb koA e ook e ok ke ok o e o ke ok e gk ok ek ke e ke e bk ke ko
ok kR R

File PAA:[ANALYSIS.BF.(QB0600.ES45.TEST1]BF2_QBOG00_ES47_TESTL.OUT;1
3254 Date: 02/13/07 Time: 14:11:29 CPU Time: O 0: 0: 0.15 { 0.15 sec) ASCII
3256 Time Step No. = 32 Elapsed Time = 6.2918B7E-02 days
3257 Date: 02/13/07 Time: 14:11:22 CPU Time: 0 0: 0: 0.15 { 0.15 sec) Binary

3260 LEA R EEAREREREESESEEELE R REEREREEREREEEEEREREESERERRERSRRRRRRRRR Rl ER sl Rl
khkdkkkdhkkkkE*k

LR RS EEEREERS]

File PAA:[ANALYSIS.BF.(QB0O6C0.ESA5.TEST1]BF2_GBO600_ES4S_TEST1.QUT;1
3269 CPU Time {total for run) = 0.12 sec = 0.00003 hr

3270 LR R R ERE R R R R R R R R S E R N AR E R R RS EE IR E SR EEE SRR SRR SRR
* kA koW

File PAA: [ANALYSIS.BF.QB(600.ES45.TEST1]BF2_QBCA0D_ES47_TEST1.0OUT;1
3269 CPU Time {teotal for run} = 0.15 sec = 0.00004 hr

3270 LR ER A LR SRS SRS ER R EREREE R RRREEE R RRERESRRRERR RERRRRRR R AR RS RS
LEEEER SRS R

LR R AR B AR EEE]

File PRA:[ANALYSIS.BF.QBO600.ES45.TEST1]1BF2_(QBCA00_ES45_TESTL.OUT;1
3328 Date: 02/14/07 Time: 09:14:28 CPU Time: © 0: 0: 0.12 { 0.12 sec) ASCII
3330 Time Step No. = 33 Flapsed Time = 65.451444E-02 days
3331 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.12 { 0.12 sec) Binary

3334 LW AR EREEEEESEER AR S SRR R R R R R R R R R R R RS R E R R R R R
ok ok kA

File PRA:[ANALYSIS.BF.(QBO600.ES45.TESTL]1BF2_(QBOG00_ES47_TESTL.OUT;1
3328 Date: 02/13/07 Time: 14:11:22 CPU Time: 0 0Q: 0: 0.16 { 0.16 sec) ASCII
3330 Time Step No. = 33 Flapsed Time = 5.451444E-02 days
3331 Date: 02/12/07 Time: 14:11:2% CPU Time: 0 0: 0: 0.16 { 0.16 sec) Binary

3334 LA AR EERERSEEREEERLEEEEEEE R ER SRR R RN TR TR R E R RS R R E R R SRR E R E R EE X L]
ok Aok oAk e ok ok R
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File PAA: [ANALYSIS.BF.QBOS00.ES45.TEST1]IBF2Z_QRBRO600_ES45_TEST1.OUT;1

3342 CPU Time (this time step) = 0.00 sec = 0.00000 hr

3343 CPU Time (total for run) = 0.12 sec = 0.00002 hr

3344 ok o Wk ek ke vk e ek i dr ok e ok ek e e ke dr kb drdb o drde gk dr ok dr b ok dr ko ek o e ok e ek de gk e e ok e de ok ok e ok vk e ek o ok ke ok b
dr koo dr ok ok

File PAA:[ANALYSIS.BF.QB(O500.ES45_TEST1]BFZ2_DBOG0C_ES47_TEST1.CQUT;1
3342 CPU Time !this time step) = 0.01 sec = 0.000Q00 hr
3343 CPU Time (total for run) = 0.16 sec = 0.00004 hr

3344 LR SR EEELEESEELAEESELSEEESEESEESEE SRR EEE NSRS AE RIS Rl RS R ERER]
dekok o Aok ke ok Wk k

LR R R R E B EEEE]

File PAA:[ANALYSIS.BF.QBOG00.ESAS._TEST1]BF2_QB0G0C_ES45_TEST1.QUT;1
3402 Date: D2/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.12 { 0.12 sec) ASCII

3404 Time Step No. = 34 Elapsed Time = 6.658868E-02 days

3405 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.12 { 0.12 sec) Binary

3408 LR A R R L EE RS E R IR L XL E R R R R LR RS R E LRI EES RS EEL RS RS EELEESEESEEEEELEE RS ERLEE SR RN
LE LA N &)

File PAA:[ANALYSIS.BF.QB0600.ES45.TEST1]BF2_QB0600_ES47_TEST1.OUT;1
3402 Date: 02/13/07 Time: 14:11:2% CPU Time: © 0: 0: 0.16 { 0.16 sec) ASCII

3404 Time Step No. = 34 Elapsed Time = 6.65886BE-02 days
3405 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 {( 0.16 sec) Binary
3408 LR R R RS A R AR R R R R R R R R R R R R R R R E R E T E L E RS R R EE R RS R E SRR R AR LR RS SRR RESEESE R

LR R E R E LR R

Thhkkrhkkhhkxik

File PAA: [ANALYSIS.BF.(QB0O600.ES45.TESTL]BF2_QBOS00_ES4S _TESTL.OUT;1
31416 CPU Time (this time step) = 0.01 sec = 0.00000 hr
3417 CPU Time (total for run) = 0.13 sec = 0.00004 hr

3418 LA RS L R AR SR SR AL RS ESEERSREE SRR ERLERRERRERSZEEE SRR SRR ELE EERE]
EELE S 3

File PAA: [ANALYSIS.BF.(QB0O600.ESA45.TEST1]BF2_QB0OS00_ES47 TESTL.OUT;1
3416 CPU Time (this time step) = 0.00 sec = 0.00000 hr
3417 CPU Time (total for run) = 0.156 sec = 0.00004 hr

3418 LA RS S L EEE RS S SR EEE IR RS R R EE NSRS RS SRR RERERR R R RS ELEREEE SRR ERSE S SE]
irkkrkwrkdhki

EESE RS ELE TR

File PAA: [ANALYSIS.BF.(QB0O600.ES45.TEST1]BF2_QBR0O600_ES45_TESTL.QUT;1
3476 Date: 02/14/07 Time: 09:14:28 CPY Time: § 0: 0: 0.13 ( 0.13 sec) ASCII
3478 Time Step No. = 35 Elapsed Time = 6.%228519E-02 days
3479 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.13 { 0.13 sec) Binary

3482 LA AR A RS R RS RS EESEEEE RS EEESRREE RS R EELEELEERREELERSRSREESERELIEESE SRR EEREERS]
dhkkkk

File PAA: [ANALYSIS.BF.QB0O600.ES45.TEST1]BF2_QR0O600_ES47_TEST1.QUT;1

3476 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 { 0.16 sec) ASCII
3478 Time Step No. = 35 Elapsed Time = 6.928513E-02 days

3479 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 { 0.16 sec) Binary

3482 KRR A KA K AT N Ak ok ke hk ke h kb h kR ke kA bk Ak ko ke Nk A Ak ek kkkk ok k ke h kb kh ke
LA R E L E SRR NS
R EE R E R RS R X

File PAA: [ANALYSIS.RF,QBOG00.ES45.TESTL]BF2_QR0OA00_ES4S5_TESTL.OUT;1

3491 CPU Time (total fer run} = 0.13 sec = 0.00004 hr

3492 AR R E RS EEERE LR R A R R R R R R R R R R R R RN R R R E R R R R LR SRR
e ke de K

File PAA: [ANALYSIS.BF.QB0600.ES45.TESTL1]BF2_QB0600_ES47_TEST1.0UT;1
3491 CPU Time (total for run) = 0.16 sec = §.00004 hr

3492 LA R AL EREES R S SRS RS EREEEEEESER AR ESEREEERS SRR ESEESEERSRRE RS T
LRI E L TR Y

LESE RS EELE RN

File PAA: [ANALYSIS.BF.(QB0O600.ESA5.TEST1]BF2_QB0600_ES45_TESTL.QUT;1

1550 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.13 { 0.13 sec) ASCII

3552 Time Step No. = 36 Elapsed Time = 7.279%066E-02 days

35532 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.13 { 0.13 sec) Binary

3556 LR R T R I AL EE SRR EE L R R EE R R e e A R A R E N R R EEE LSRR EESE LR R
d ok ok ok ko
File PAA: [ANALYSIS.BF.QBO600.FS45.TEST!]BF2_QBO600_ES47_TESTI .QUT; 1

3550 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 { 0.16 sec) ASCII

i552 Time Step No. = 36 Elapsed Time = 7.279066E-02 days
3553 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 { 0.16 sec}) Binary
3556 o ek ok Ak ok e sk e ok ok e ok de ek o e ok e e ok ke ek ok etk e de sk ok ook ok deok e ke ok e sk ok e ok o dr ok e e o ok e ok e ok de ke ok e e ok e e W e kW ke

AR R LR B R EX]
EE SR ESEEEER X

File PAA: [ANALYSIS.RBF.QBCG60C.ES4A5.TEST1]BF2_QB0600_ES45_TESTL1.OUT;1
3565 CPU Time (total for run) = 0.13 sec = 0.00004 hr

3566 LR R R A L AR RS R E R RS R R R R RS R R ES R RS R R RS R ESE R AR EEE R ER RS EEEEEE R R R RS R
Todhkkk ok

File PAR: [ANALYSIS.BF.QBO600.ES45.TEST1]BF2_QBE0600_ES47_TEST1.0UT:1
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3565 CPU Time {total for run) = 0.16 sec = 0.00004 hr
3566 LRSS AR ESEREEESEEREERLEEEE R R R L 22 b A 22 R R R s R S XS E 22
Erxkkx ko ko okk ok

kkddrkddkwkk ok

File PAA: [ANALYSIS.BF.QB0600.ES45.TEST1]BF2_QBO600_ES45_TESTL.OUT;1
3624 Date: 02/14/07 Time: $9:14:28 CPU Time: 0 0O: 0: 0.13 { 0.13 sec) ASCII

3526 Time Step No. = 37 Elapsed Time = 7.734776E-02 days

3627 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.13 { 0.13 sec¢) Binary

3530 AR ERESE RS RS EEEEEEE SRR EEEE R R RN R R TR TR TR R R EE TR TR TR EEEE Y
* ok ok k&

File PAA: [ANALYSIS.BF.QB0G0Q.ES45.TEST11BFZ_QB0O600_ES47_TESTL.QUT;1
3624 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 { 0.16 sec) ASCII

3626 Time Step No. = 37 Elapsed Time = 7.734776E-02 days
3627 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 { 0.16 sec) Binary
630 LA A ERELEAESAEESESSAESES AR SR ELEEEE LTS SRR SRS EEE RS RS EEE ELESEES]

EEREEEE RS E R
Kk k okok ok ko owd &

File PAA: [ANALYSTS.BF.QB0O600.ES45.TEST1]1BF2_QBOQN_ES45_TEST1.OUT;1
3639 CPU Time {(total for run) = 0.13 sec = 0.00004 hr

3640 LR R AR R RS R R SRR SRR R R ERE R R L e S R R R RS S R EE LR L]
EEXE XX

File PAA: [ANALYSIS.BF.QB0O600.ES45.TEST11BFZ_QBO600_ES47_TESTL.OUT:1

3639 CPU Time (total for run) = 0.1 sec = 0.00004 hr

3640 LA AER R AL RLEREAEESE S SRS ARl I R R R R I R R R R R L
deok ok ok k ok ok KAk

IR TS FES EE

File PAA: [ANALYSIS.BF.QB0600.ES45.TEST1]BF2Z_QB0O600_ES45_ TESTL.OUT:1
3698 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.14 { 0.14 sec} ASCII
3700 Time Step No. = 38 Elapsed Time = B.327199E-02 days
3701 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: O0: 0.14 { 0.14 sec} Binary

3704 LA R R AR AR R RS EREEESEE SRS e R R E R R R A R R R R R R R EE R R R RS EEE LS 2]
kkkkkk

File PAA:[ANALYSIS.BF.QBU600.ES45.TEST1)BF2_QB0G00_ES47_TEST1.0UT;1
3698 Date: 0Z/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 ( 0.16 sec} ASCII
3700 Time Step No. = 38 Elapsed Time = 8.327199E-02 days
3701 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.16 ( 0.16 sec} Binary

3704 khAkhkhkkkkphrr R A LA A b bk hkh ko h ko ko ko w ko k ko hkrwkwk ko wkdrhkorkdedw i kohk bk bkt
IR RS R EREREE]
dodk wokod ok ok ke ko ok

File PAA: [ANALYSIS.BF.(QB0600.ESAS.TEST!]BF2_QBO600_ES45_TEST1.OUT;1

3712 CPU Time {this time step} = 0.01 sec = 0.00000 hr

3713 CPU Time (total for run) = 0,14 sec = 0.00004 hr

3714 LA ER R A E R LR LRSS R RS AL AR E R R E RS R EEESLEES R ERL EEEEENEELEELERERESIEES R REEE R RS R E R EE R X L]
ke Kk
File PAA:[ANALYSIS.BF.QBO600.ES45.TESTI]BF2_QBOS00_ESA7_TEST1.OUT;1

3712 CPU Time {this time step} = 0.00 sec = 0.00000 hr

3713 CPU Time {total for run) = 0.16 sec = 0.00004 hr

3714 khkhwkdkd e hhkk kA kr Ak LA ko hr kb ke h kb kb ko w kb khrk Ak kkkkhkhk kAT hd

LEESEEEE R R R RS ]

& ok g ok ok kv e e de ke

File PAA: [ANALYSIS.BF.(QBC600.ES45.TESTL1]BF2_QBU600_ESA5_TESTL1.OUT;1
3772 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.14 { 0.14 sec) ASCII
3774 Time Step No. = 3% Elapsed Time = 9.097350E-02 days
3775 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.14 { 0.14 sec) Binary

3778 LA AR AR R AR R R EREEEE R E R R R LR R Y AL A R A R SRR R S R R R F SRS L S
* ok k kK

File PAA: [ANALYSIS.BF.QBUG60D.ES45.TEST1]BF2_(QBC&00_ES47_TESTL.OUT;1

3772 Date: 02/13/07 Time: 14:11:2%9 CPU Time: 0 0: 0: 0.16 { 0.16 sec) ASCII
3774 Time Step No. = 39 Elapsed Time = 9.097350E-02 days

3775 Date: 02/13/07 Time: 14:11:22 CPU Time: 0 0: 0: 0.16 { 0.16 se¢) Binary

3778 AR R ERER AR LR R R L R R L e AT
dodok kR Kok ok ko ok

e drode ok ok odook ke gk ko

File PAA: [ANALYSIS.BF.QB0600.ES45.TESTL1]BF2_QB0&00_ES45_TESTL .OUT;1

3787 CPU Time (total for run) = 0.14 sec = 0.00004 hr

3788 LA ERESARERSEREEELEESEE R SRR R R R R R R ST R L R
drodk ok kAo

File PAA: [ANALYSIS.BF.QBO600.ES45,TEST1]BF2_QBOG00_ES47_TEST1.0UT;1

3787 CPU Time (total for rumn} = 0.16 sec = 0.00004 hr

3788 LA RS ELEER LS SR RS ELEESEEEE R ESEEEEEFETSEEFESESETEFEFEFIEEIEELEEEIEELEELE KSR
ER R R S X R AR EX]

drodkor ot ok ok e ek o W

File PAA: [ANALYSIS.BF.QBOS00.ES45.TEST1]BF2_QB0600_ES45_TEST1.0UT;1
3846 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.14 ( 0.14 sec) ASCII
3848 Time Step No. = 40 Elapsed Time = 1.009855E-01 days
3849 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 Q0: 0: 0.14 ( 0.14 sec) Binary
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3852 LR R E R RS AR R N E R R R R R R E R R R R SRR R R RN E RN AR SRR RS R TR
E R

File PARA:[ANALYSIS.BF.QBO600.ES45.TEST1]BF2_QB0500_ES47_TESTL1.OUT;1
3846 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.17 { 0.17 sec¢) ASCII
1843 Time Step No. = 40 Elapsed Time = 1.009855E-01 days
3849 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.17 { 0.17 gec) Binary

3852 LR R R A S EE R E RS E R RS SR RS N R SR R R LRSS E R ERE SRS
ERE R ER & ER R EE S

hkkkhhrkhk kow

File PAA: [ANALYSIS.BF.QB(O600.ES45.TEST1]BF2_QB0O600_ES45_TEST1.0UT;1
3860 CPU Time (this time step) = 0.00 sec = 0.00000 hr
3861 CPU Time {total for run) = 0.14 gec = 0.00004 hr

3862 LA RS REE R E R AR E SRS A R R R E R R R R R R A N S R R RS R RS E R R RS R RS R AR R ES RS R EREEESEES S NS
* k% kK

File PAA: [ANALYSIS.BF.QB0600.ES45.TEST1]1BFZ_QBO600_ES47_TEST1.0UT:1
3BED CPU Time (this time step) = 0.01 sec = 0.00000 hr
3861 CPU Time (total for run) = 0.17 sec = 0.00005 hr

3IBE2 hk ko k kA AW R IR AR kA Ak k k ko kkk kd ok k ki ok kW b w ok o ok e ek ik dedk ok Ao ok e ok ke ke ok ok ok e ok o e g e Ak e ok ok
%ok ok ke ok ok kR ke

EE RS E RS EEE N

File PAA:[ANALYSIS.BF.QBO60O0.ES45.TEST1]IBFZ_QBO600_ES45_TESTL.OUT;1
3920 Date: 02/14/07 Time: 0%:14:28 CPU Time: 0 0: 0: 0.14 { 0.14 sec) ASCII
3922 Time Step No. = 41 Elapsed Time = 1.140010E-01 days
3923 Date: 02/14/07 Time: 0%:14:28 CPU Time: 0 0: 0: 0.14 { (.14 sec) Binary

3926 A A RS EE R SRS LSS SR RS SRS S SRESEl R R ER RS R YRR R AR SERS R RS R RS EREREREEESSSE]
ok ok k ok ok

File PAA: [ANALYSIS.BF.QB0600.ES45.TEST1]BFZ QBO600_ES47 TEST1.O0UT:1
3920 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.17 ( 0.17 sec) ASCIT

3922 Time Step No. = 41 Elapsed Time = 1.14001CE-01 days
3923 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.17 ( 0.17 sec} Binary
3926 AR ESEESEEEE RS SRR SRS SRS SR SR SR e R R R RS R RS R R R R RS EREREERREEREESEESEEES]

Ik kohkkodkkdokkk

ek drok ok ke ok ko ok ko

File PAA:[ANALYSIS.BF.QB0600.ES45,TEST1]BF2_QB0600_ES45_TEST1.0UT;1

3935 CPU Time (total for run} = 0.14 sec = 0.00004 hr
3936 30 ek d de oo do sk g kv e e g ke e ko e ok e ok ok ek ok dr ok e o e ok e ok e ok ok e ok v o e e e ok i ok ok e ok ok ke ok e ok ok e ok o ok ok e e ok e e ok o ke Rk
hk ok kx

File PAA: [ANALYSIS.BF.QBOG00.ES45.TEST1]BF2_QB0600_ES47_TEST1.QUT;1
3935 CPU Time (total for run} = 0.17 sec = 0.00005 hr

3936 AR A AR A A AN A AR R KA A XA R AR A AR A A RN IR AR AR R AN R AR LR Ik Ak Aok e dook do dook o ke ok e o o e ok o & o e o e ek
AU kKA KN W dow ok
Fok ok Kk kK koW E ok

File PAR: [ANALYSIS.BF.{QBO600.ES45.TEST1]BF2_¢QB0600_ES45_TEST1.0UT;1
3994 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.14 ( 0.14 sec) ASCII
39986 Time Step No. = 42 Elapsed Time = 1.157407E-01 days
3997 Date: 02/14/07 Time: 09:14:28 CPU Time: 0 0: 0: 0.14 ( 0.14 sec) Binary

4002 RS E SR EE SRS SRS SRS SRR RS S E S S R R RS R RN A EE RN E RN RS R RS RS R R R R R R R RER TR AR ESRESEEESERE]
4003 * End of BRAGFLO Version: 6.0 Revised: 01/15/07 *

4004 * Completed: 02/14/07 at 09:14:28 Run on: TDN - ALPHA AXP OpenvVMS V8.2 *

4005 R R R R R R R L R E R LR R RS R L R L FE R R R R RS R R R EEEEES RS EE R E RS S RS RN
Xk kg ok

File PAR: [ANALYSIS.BF.QBOS600.ES45.TEST1)BF2_QRO600_ES47_TEST1.QUT;1
3994 Date: 02/13/07 Time: 14:11:2% CPU Time: O 0: 0: 0.17 ( 0.17 sec) ASCII
3996 Time Step No. = 42 Elapsed Time = 1.157407E-01 days

3897 Date: 02/13/07 Time: 14:11:29 CPU Time: 0 0: 0: 0.17 ( 0.17 sec) Binary

4002 Ak ok ko k kA kAR A A A A AR R AR R AR A AN A AR AR AR Ak A kddok ko drsk o e b ook ok ok & ok o ook o b ol o e ok 0
4003 * End of BRAGFLO Verslon: 6.0 Revised: 01/15/07 *

4004 * Completed: 02/13/07 at 14:11:22 Run on: TBB - ALPHA AXP OpenvMS$ V8.2 *

4005 LR R R AR R A R SRR R R R R R R Y

LA EERER SN B2

Number of difference sections found: 91
Number of difference records Found: 195

DIFFERENCES /IGNORE=(SPACING, TRAILING SPACES, BLANE_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QB0600.ES45.TEST1]1BFZ_QBO600_ES45_TEST1_OUT.DIF;1-
PAA: [ANALYSIS.BF.QB0O600.ES45.TEST11BFZ_QB0600_ES45_TEST1.0UT;1-

PAA: [ANALYSIS.BF.QB0600.ES45,TEST1]1BF2_QB0600_ES47_TEST1.0UT;1
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A.2 Test Case 2 Files
A.2.1 Test Case 2: Excerpt from .LOG Files

BF2_QB0600_ES40 TEST2 RUN.LOG

COMMAND_STATUS = "$X109C8299"
DEFINE bf2_uifs$input working_dir:BF2_QB0600_TESTZ2.INP
DEFINE bf2_uif$inputcs working_ dir:BF2_CLOSURE.DAT
DEFINE bf2_dbgS$output working_dir:BF2_QB0600_ES40_Test2.QUT
DEFINE bf2_dbgs$summary working_dir:BF2_(QB0600_ES40_Test2.SUM
DEFINE bf2_binSoutput working _dir:BF2_QB0600_ES40, Test2.BIN
DEFINE bf2_inSrestart working_dir:BF2_QB0600_ES40_Test2.RIN
DEFINE bf2_out$restart working dir:BF2_QB0600_ES40 Test2.ROT
set noverify

UF U U U Uy U U A

image name: "BRAGFLO_QB0600*

image file identification: "P QB0600 6.0"
image file build identification: ""

link date/time: 12-FEB-2007 14:57:24.36
linker identification: "A13-03"

s show symbol bragflo_exe
BRAGFLO_EXE == "$WPSPRODROOT: [BF.EXE]BRAGFLO_QB0600.EXE"

BF2_QB0600_ES45_TEST2_RUN.LOG

COMMAND_STATUS = "$%$Xx109CB8299"
DEFINE bf2_uifsinput working dir:BF2_QB0600_TEST2.INP
DEFINE bf2 uif$inputcs working dir:BF2_CLOSURE.DAT
DEFINE bf2_dbg$output working _dir:BF2_QB0600_ES45_Test2.0UT
DEFINE bf2_dbg$summary working dir:BF2_QB0600_ES45_Test2,SUM
DEFINE bf2_hinSoutput working dir:BF2_QB0600_ES45_Test2.BIN
DEFINE bf2_inSrestart working_dir:BF2_QB0600_ES4h_Test2.RIN
DEFINE bf2 cut$restart working dir:BF2_QB0600_ES45_Test2.ROT
set noverify

Ly U A A U A A A

image name: "BRAGFLO_QB0600"

image file identification: "P QB0OG600 6.0"
image file build identification: ""

link date/time: 12-FEB-2007 14:57:24.36
linker identification: "Al3-03"

s show symbol bragflo_exe
BRAGFLO _EXE == "SWPS$PRODROOT: [BF.EXE]BRAGFLO_QB0600.EXE"

BF2_QB0600_ES47 TEST2_RUN.LOG

COMMAND _STATUS = "%X109C8299"

DEFINE bf2_uif$input working dir:BF2_QBO600_TESTZ2.INP
DEFINE bf2 uifoldS$input working_dir:BF2_TEST2_QA0500.INP
DEFINE bf2_uif$inputcs working_dir:BF2_CLOSURE.DAT

DEFINE bf2_dbhgSoutput working dir:BF2_QB0600_ES47_Test2.OUT
DEFINE bf2_dbg$summary working dir:BF2_(QB0600_FES47 Test2.SUM
DEFINE bf2_bin$output working dir:BF2_QB0600_ES47_TestZ.BIN
DEFINE bf2_inSrestart working_dir:BF2_QB0600_ES47_Test2.RIN
DEFINE bf2_out$restart working_dir:BF2_QB0600_ES47_Test2.ROT

L Uy U U U U U U
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s set noverify

image name: "BRAGFLCO_QBO600"

image file identification: "P QBO600 6.0"
image file build identification: "*"

link date/time: 12-FEB-2007 14:57:24.36
linker identificaticon: "Al3-03"

S show symbol bragflo_exe
BRAGFLO_EXE == "$WP$PRODRQQT: [BF.EXE]BRAGFLO_QBO600.EXE"

A.2.2 Test Case 2: Input File, BF2_QB0600_TEST2.INP

1D HORIZONTAL INFILTRATION BENCHMARK PROBLEM

FILES TO USE: ASCII, BINARY, SUMMARY, RESTART OUT, RESTART IN
T F T F F

MODEL TYPE AND NUMBER OF GRID BLOCKS IN X, Y, AND Z
1 41 1 1

TSTART, TMAX, MAXSTEPS
0.0 9504. 5000
DT_INIT, DT_MIN, DT_MAY, DT_INCR, TAUTODT, TSWITCH
1.0 1.0 1000. 1.5000E+00 1 1.0C00E-02
TIME-STEP CHANGES: NUMBER OF CHANGES, TIME OF CHANGE, DELT USED
0
IPRTYPEASC IPRTYPEBIN IPRTYPERST UNITSI UNITSO
2 0 0 'SIY 'S8T
ASCII PRINTQUT CONTROLLED BY USER SPECIFIED TIMES
2
USER REQUESTED PRINTOUT TIMES
864. 5184.
BINARY PRINTOUT CONTROLLED BY STEP INTERVAL, TPRNTBIN
100
RESTART PRINTOUT CONTROLLED BY USER SPECIFIED TIMES
100
ASCII PRINT FLAGS
11000 01100 C00CO0O 01000 00000
00000 00000 0OCOO0O0 00000 00000
co0oo000 00GCGCO0 DOCOCO 00000 0OQQOCCOCD
00000 00000 0COOCO OC0OCOO0 DCGCOQOQOO
00000 00
BINARY PRINT FLAGS
11000 00000 COCO0CO 01000 0O0OQCOCO
¢Goo0c00 0O0DO0O0 0OOODO0CO0O 0O0OD0O00 CDOOO
coco0o0 00000 DOODDO 0CO0ODOCO QOO0ODO
6oQo0o0 00000 COOCOCO CO0OO0GCOC DODODO
0C0D0O0DO0 OO
HISTORY VARIABLES
0
MONITCR PARAMETER VALUES AT 1 GRIDBLOCK
T
NUMBER OF MCNITOR BLOCKS
1
MONITOR BLOCK (I, J,K)
2 1 1

GRID DATA FLAGS: IDXFLAG, IDYFLAG, IDZFLAG, IDEPTHFLAG
1 1 1 0

GRID DATA CARDS: GRID BLOCK DX'S
0.000001 40*0.005

GRID DATA CARDS: GRID BLOCK DY'S

10000. 40%1.0
GRID DATA CARDS: GRID BLOCK DZ'S
10000. 40*1.0

GRID DATA CARDS: ICRG, JORG, KORG, DEPTH, THETAX, THETAY, THETAZ
1 1 1 0.000000E+00 %.00CC00E+CLl C.0CQO0COE+CO C.OCOOQCOE+00

WELL DATA

0
DIRICHLET CONDITIONS

F 1
GRID BLOCK BRINE PRESSURE INITIAL CONDITIONS

109525. 40*1.013250E+05
GRID BLOCK BRINE SATURATION INITIAL CONDITIONS
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1.0 40*%0.44444444

GRID BLOCK FE CONCENTRATION INITIAL CONDITIONS

41*0.0

GRID BLOCK CHZO CONCENTRATION INITIAL CONDITIONS

41*0.0

GRID BLOCK MGO CONCENTRATION INITIAL CONDITIONS

41*0.0
DSATLIM, DPRESLIM, SATLIMIT

1.0000E~-01 -1.CQ0CE+07 1.0000E-03
SATNORM, PRESNORM: NOMINAL CHANGE DEPENDENT VARIABLE

6.0000E-01 1.0000E+08
DDEPMAX (1), DDEPMAX (2}
1.0000 1.E7

CONVERGENCE TEST FLAG: 0=0R/1=AND

1

EPS_SAT, EPS_PRES: NORMAL CONVERGENCE CRITERIA

6.C000E+0D 1.0000E-06

EPS_SAT, EPS_PRES: LOOSER CONVERGENCE CRITERIA

6.0000E+00 1.0000E-06

FTOL_SAT, FTOL _PRES: NORMAL RESIDUALS TOLERANCE

1.00G0E-07 1.0000E-07

FTOL_SAT, FTOL_PRES: LOOSER RESIDUALS TOLERANCE

1.0000E-07 1,0000E-07
EPSGAS: FRXN PATH TOLS
4*1.E-4
SOLVER
LU

ITMAYX, IRESETMAX, IJACINT, SCALING, P_SCALE, LVARSWTCH

40 40 1 T
IUPRPFLAG, IUPMFFLAG, DT_REDIU,
40 40 5.0000E-01

1.E7 F

ITRAVE, IMFAVE

0

IJACSWITCH, IJACMIN, IJACRESET, IUPRPLOOSE, IUPMFLOOSE

40 40 40

PHSAT_REL, DHPRES_REL: REL. CHANGE FOR JACOBIAN ELEMENT CALCS

1.000CE-08 1.0000E-08

DHSAT MIN, DHPRES_MIN: MIN. CHANGE ALLOWED FOR JACQOBIAN CALCS

1.0000E-09 1.0000E-02

40 40

NUMBER. OF TIMES FOR SPECIFYING MATERIAL MaAP

1
START TIME FOR MAP 1
0.0
MATERIAI, TYPE GRID MAP
41*1
¥ NAME
1 WASTE
NWST
0]
NDRZ
4]
NMATRESET
0
MAT_ BOREHOQLE
1
RESET TIME, ICWASTE
0.0 0
POWASTEIC
0.0
SOWASTEIC
0.0
PRESDRZ
0.0
NBORERESET

LAMBDA SOR SGR
1.517e+00 0,3333333 0.0

[l e

SBMIN POMIN PCMAX PCT_A
0.34 1.01325E5 9807. 0.0
PERMX PERMY PERMZ

1.18E-14 1.18E-14 1.18E-14

PCT_EXP ERP KPC KPT

-0.2865812 5 2 1
POROSITY COMPRES
0.45 0.CE-00

TCL AND SQOCEFFMIN FOR PERMEABILITY MODELS 11 & 12

1.000000E-C2 1.000000E-03

MMATSP, FOR SMOOTH PEFMEABILITY TRANSITION MODEL

4]
FRACTURE MCDEL
F
KLINKENBERG EFFECT
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F

GRAVITY CONSTANT (GSTD] AND GAS CONSTANT R

9.79D+00 B.314510D+00

REFERENCE TEMPERATURE AND PRESSURE FOR DENSITY CALCULATIONS

3.00150E+02 1.01325E+05

SALT(WT.%} DEN_BR KGESAT IDGAS COMPR_BR WMSALT WMH20

0.0 1.00E+03 0 ] 0.0000E-00 58.442468D-03 18.01528D-03
VISC_BR VISC_GAS

1.0000E-03 8.%2000E-06

GAS DENSITY DATA: =0 COMPUTE; =1 INTERPOLATE

1

GAS MOLE FRACTIONS FOR Hz, C02, CH4, N2, 02, AND HZS

1.0000E+00 0.0000E+0C O.00COE+00 0.0000E+00 0.0000E+0Q00 0.0000E+00 1 1
GAS MOLE CULAR WIEGHTS FQR HZ, €02, CH4, N2, H2S, AND 02

2.01588D-03 44.0098D-03 15.04276D-03 28.01348D-03 34.08188D-03 31.9988D-03
NUMBER OF GAS COMPONENTS ACTUALL USED (NGAS) AND COMPONET NUMBER (N1GAS)

1 1

RKS SPECIFIED: TC FOR HZ, CO2Z, CH4, N2, H2S, AND D2

42 .60D+00 304.15D+00 150.63Dp+00 I126.15D+00 373.55D+00 154.77D+00

RKS SPECIFIED: PC FOR HZ, C02, CH4, N2, HZS, AND 02

20.47D+05 73.76D+05  46.17D+05 33,34D+05 90.07D+05 50.80D+05

RKS SPECIFIED: ACEN FOR K2, C02, CH4, N2, H2S, AND 02

0.00D+00 0.231D+00 0.010D+00 0.045D+00 0.100D+00 Q.019D+00

RKS SPECIFIED: SPECIAL PROPERTIES FOR HZ- TCHZ, PCHZ2, WMH2

43.6D+00 20.47D+05 2.01588D-03

RKS SPECIFIED: CONSTANTS OMEGAA AND OMEGAB

0.42747D+00 0.08664D+00

RKS SPECIFIED: BINARY INTERACTION PARAMETERS, AKIJ{1-MGAS, 1-MGAS)

BINARY INTERACTION PARAMETERS FOR H2
+0.0000D+00 -0.3426D+00 ~0.0222D+00 +0.0978D+00 0.0000D+00 +0.0000D+00
BINARY INTERACTION PARAMETERS FOR CO2

~0.3426D+00 +0.0000D+00 +0.0933D+00 -0.0315D+00 +0.0989D+00 +0.0000D+00
BINARY INTERACTION PARAMETERS FOR CH4

-0.0222D+00  +0.0933p+00 +0.0000D+00 +0.0278D+00 +0.0850D+00 +0.0000D+00
BINARY INTERACTION PARAMETERS FOR N2

+0.0978D+00 -0.0315D+00 +0.0278D+00 +0.0000D+00 +0.1696D+00 -0.0078D+00
BINARY INTERACTION PARAMETERS FOR H2S

+0.0000D+0C +0.0989D+00 +0.0850D+00 +0,1696D+00 +0.0000D+00 +0.0000D+00
BINARY INTERACTION PARAMETERS FOR 02
+0.0000D+00 +0.0000D+00  +0.0000D+00 -0.0078D+00 +0.000D+00 +0.0000D+00
IGASVAR (1=GENERATION USING REACTION SOURCE; 0= USING WELLS}

1

RATE CONSTANTS: CORROSION {(RKCCR) AND BIODEGRADATION (REBIC)
0.0 0.0 F

HUMIDITY FACTORS: HUMFAC_CCOR, HUMFAC_BIO
0.0 0.0

RATE CONSTANTS: BRUCITEI AND BRUCITEH
0.0 0.0

RATE COEFFICIENTS: RXH2S AND RXCOZ2
CHEMISTRY CUTOFF SATURATION: SOCMIN
0.0
REACTANT/FRODUCT MOLECULAR WEIGHTS(HZ, H20, Fe, [C6-H10-05]/6}
2.01590E-03  1.801508-02 5.58470E-02 2.70230E-02
REACTANT/PRODUCT MGLECULAR WEIGHTS(Fe(OH}2, FeS, MgQ, Mg{CH)2, MgCO3)
5.98617E-02  8.7%000E-02 4.030D44E-02 5.83196E-02 B5.43142E-Q2
S_H2,S5_H20,S_Fe,S_Bio, S_FeCHZ, S_FeS,5_Mg0, S_MgOHZ, S_MgCO3

0.0E+00 QC.CE+0Q0 O0.0E+00 0.0E+00 O0.0E+00 O0.0E+00 0.0E+00 0.0E+00 O0.0E+00
0.CE+00 O0.0E+00 (.0E+00 O.CE+00 OQ.0E+D0 O.0E+00 O.0E+00 0.0E+00 O0.0E+Q0
0.0E+00 O0.0E+00 O0.0E+0C 0O.CE+00 OQ.0E+00 O0.0E+00 O0.0E+00 0.0E+00 0.QE+00
0.0E+00 OQ.0E+00 O0.0E+00 O0.CE+00 Q.0E+Q0 0.0E+00 0Q.0E+00 O0.0E+00 9O.0E+00
0.CE+00 O0.0E+Q00 O0.0E+0C O0.Q0E+00 O0.0E+00 0.0E+00 0Q.0E+00 O0.0E+00 O.0E+00
0.0E+00 O.0E+00C O0.0E+00 D.0E+00 O0.0E+00 0.0E+00 O.0E+00 O0.CE+D0 0.0E+00
0.0E+00 O.0E+00 O0.0E+00 O.0E+00 O0.QE+00 O0.0E+00 O.0E+C0 O0.0E+00 0.0E+00

REACTANT/PRODUCT DENSITIES (Fe, FelOH)2, FeS, [C6-HL0-0D5]/6)
7.8700E+03 3.40000E+03 4 _T0000E+03 1.10000E+03
REACTANT/PRODUCT DENSITIES (Mg0®, MglOH}Z, MaC03, SALT}
3.6000E+03 2,37000E+03 3.05000E+03 2.17000E+03
WICKING SATN, HUMID SMOOTHING, ALPHARXN

0.0 F F 2000.
WILL CREEP CLOSURE BE ACTIVATED?
F
WILL RADICNUCLIDE DECAY BE ACTIVATED?
F
WILL TRANSPORT BE CALCULATED?
F
RXN PATH?
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F

A.2.3 Test Case 2: Output Difference File, BF2_QB0600_ES47 TEST2 OUT.DIF

Note: differences due to new input: information being reported in the output files are highlighted
in bold italics.

L ES SRR SRR L]

File PAL: [AMALYSIS.BF.DQB0O600.ES47.TEST2]1BF2_QBOG00_ES47_TEST2.0UT;1

2 ** Beginning of BRAGFLO Version: 6.0 Revised: 01/15/07 **

3 ** Begun on: 02/13/07 at 14:11:36 Run on: TBB - ALPHA AXP OpenVMS V8.2 **

4 AR LR LRSS EREEEESE RS ES Rl E Rl R Rt s Rl s Rl Rt el Rl
ke h Ak
File PAA: [ANALYSIS.BF.QBO600.ES47.TEST2]BF2_VMSR2_VS00_ES47_TESTZ2.0UT;1

2 ** Beginning of BRAGFLO Version: 5.0 Revised: 01/22/03 **

3 ** Begun on: 04/06/06 at 15:37:06 Run on: GNR - ALPHA AXP OpenVMS V8.2 **

4 LR R R R R R R e e S22 RS TR R LRSS TSR 2

LSS EREERE R RS

EEE R E RS ERZES

File PAA: [ANALYSIS.BF.QBO600.ES47.TEST2]BF2_QB0600_ES47 TEST2.0UT;1
61 PAN: [ANALYSTS.BF.QBO0600.ES47.TEST2|BF2_QB06J0_TESTZ.INP;1

62 LER A RS R RS RS S R R E SRR R EEENEREEEEREAEESEEEERER AR RS E R R RS ESER R SRR EEEERERESEEES

* Ak ok kK

File PAA: [ANALYSIS.BF.QB0600.ES47.TEST2]|BF2_VMS§2_V500_ES47 TESTZ.0UT;1
61 PAA: [ANALYSIS.VMSBZ.BF2.V500.ES47.TEST2]BF2_TEST2_QA0500.INP;2

62 LA AR SRR EREES R R RS LRSS Rl E s s sttt R El ARl SERE LRt E LRl
Wk W ko ke ko

WAk kkE ok koK ow ok

File PAA: [ANALYSIS.BF.QB0&D0.ES47.TEST2]BF2_QB0600_ES47_TESTZ.0UT;1

66 PAA: [ANALYSIS.BF.QBO600.ES47.TEST2) BF2_CLOSURE .DAT; 1

&7 LR R R E R R R R R R R R e e LR R R R SIS R
ek ok ok
File PAA: [ANALYSIS.BF.QB0600.ES47.TEST2)BF2_VMS82 V500 _ES47_TESTZ.CUT:1

513 PAA: [ANALYSIS.VMS82.BFZ.V500.ES47.TEST2]BF2 CLOSURE.DAT;1

57 LR R E R RS E RS R AR R R R R R R RS R R RS ES R E SRR RS R R RRREEEEERE SR EREE RS RS RS LR B EELE & RS

*khkdkkirkkorkdkkd

LRSS EEELE S

File PAA:[ANALYSIS.BF.QB0O600.ES47.TEST2]BF2_QBUS00_ES47_TEST2.0UT;1

71 PAA: [ANALYSIS.BF.QBO600.ES47.TEST2] BF2_QB0600_ES47 TESTZ.0UT;1

72 LA RS R R R R R R F R E SR R E R R R R R R RS RS E SRR SRR R R R EEEEE SRS RS A )
*oar ok ok ok ke
File PAA:[ANALYSIS.BF.QB0G00.ES47.TEST2]BF2_VMS82_VS500_ES47_TESTZ.0QUT;1

71 PAA: [ANALYSIS.VMS82.BF2.V500.E847. TEST2]BF2_VMS82_V500_ES47_TESTZ2.0UT;1

72 IR R E R EREEEEEEE AR SE R FA RS R E RS R Y Y Y EI N FEE SIS R R R R R R R ER R R RN

LR RS EEEERE SR

sk e ok e ek ok ek ok W

File PAA:[ANALYSIS.BF.QB0600.ES47.TESTZ])BFZ_QB0600_ES47_TESTZ.0UT;1
76 PAA: [ANALYSIS.BF.QB0O600.ES47 . TESTZ]|BF2_0B0600_ES47_TESTZ.SUM; 1

77 IR R R R EE N E R SR R R R E R E R R R RS R RS R ERLESSE RS R ELES R RS R R R R R R RS E RS EIEE RS TR EES]
EEkEE KL
File PAA: [ANALYSIS.BF.QB0600.ES47.TEST2]BFZ_VMSA2_vS00_ES47_TEST2.0UT;1

76 PARZ: [ANALYSIS.VMS82 .BF2.V500 . ES47.TEST2 ] BF2_VMS82_V5S00_ES47_TESTZ2.SUM;1

T7 L R R R R R A L R R R R R TR R 2R R SR RS

Ak kA kdok koo h ok

ek A ke ok h ok ko ek R

File PAA:[ANALYSIS.BF.QBOS00.ES47.TEST2)BF2_DBO600_ES47_TEST2.0UT;1
125 Restart output timestep interwval (IPRNTRST) = 100
127

LEE R E RS S S E R R R AR SRR R ERE R R ERE EE R EE R A e R Y EES FE N ELE R R LRSS E R R R R R RN AL
LR EE R RS EEERES SRR EREREE]

ook ok ok ok A

File PAA:[ANALYSIS.BF.QBU600.ES47.TEST2]BF2_VMS82Z V500 _ES47_TEST2.0U0T;1
125 Restart ocutput timestep interval (IPRNTRST) =100
127

Rk Ak kA ko Ak Ak Rk k ko ok ok h ok ok h ok ok k Ak ok ok ko ok ok kAR A AR KA R F Ak kN kb r kA ko h kA bk ok ko w kg bk ok e ek
LEEEE S A LRSS SRR LR L]
LEEREE RS R LR X

EEEE SRR B EE EE)

File PAA:[ANALYSIS.BF.QB060(.ES47.TEST2]BF2_QBU600_ES47_TEST2.0UT;1
178 43 0 O RXNR(I,J.K.5) Fa(OH)2 pulfidation rate mol/s
178 44 0 O RXNR(I,J,K,6) Fa sulfidation rate mol/s
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180
181
182
183
184
185
186
187
1g8
189
190
191
192
193
194
185
196
187
138
199
200
201
202
203
204
205
206
207
208
208
210
211
212
213
214
215
216
217
318
218
220
221
222
2323
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
49

45
46
47
48
49
50
51
52
53
54
55
36
57
1
592
60
61
62
63
6d
65
&6
67
58
69
70
71
72
73

108
109
110
111
112
113
114

AR R P I~ B R~ R R~ T e B TR B R e B B~ B B B B B T B T B R i R T B BT R B B BN T R B e B e B B e B T B L R e )
L T I B N R B B R I B I T R T I R R B R B R R R B B T T R N R R R R B B~ B~ B~ IR~ B~ R~ R~ R~ -~ T~ B~ B~ }

OLO0OO0O0OL0L00OO0O0OOODOQ0O0
OSSO0 O0OO0OQOO0OO0ODODODOOOCOQ
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RXNR(I,J,K,7) Mg0 hydration rate mol/s

RXNR(I,J.K,8) Mg(OH)2 carbonation rate mol/s

RXNR(I,J,K,9) MgO carbonation rate mol/ss .

QR(I,J,K,1) H2 generation rate ~- sgimpla model kg/(s*m*3)

QR(I,J,K,2) Brine consumption rate -- gimple model kg/(8*m+3)

QR(I,J,K,3) Fe consumption rate -- simple modsl kg/(s8*m+3)

QR(I,J,K,4) C6-H10-05 conpsumption rate -- simple model kg/(s*m*3)
QR(I,J,K,5) Fe(OH)2 generation rate -- simple model kg/(s*m*3)

QR(I.J,K,6) Fef generation rate -- gilmple model kg/(s5*m~3)

QR(I,J,K,7) MgO generation rate -- gimple modal kg/(s5*m*3)

QR(I,J,K,8) Mg(OH)2 generation rate -- simple model kg/(a*m*3)

QR(I,J,K,9) MgCO3 generation rate -- gimple model kg/(s*m*3)
CONCFE(I,J,R,1) Fe conceantration -- simple model kg/m*3

CONCBIO C6-H10-05 concentration -- simple model kg/m*3

CONCFE(I,J,K,2) Fe(0H)2 conceptration -- simpie model kg/m+3
CONCFE(I,J.K,3) Fe$ concantration -- gsimple model kg/m*3

CONCMG(I,J.K,1) MgO concentrationm -- simple model kg/m+3

CONCMG(I,J,K,2) Mg(OH)2 concentration -- simple model kg/m*3
CONCMG(I,J,K,3) MgCO3 concentration -- simpilie model kg/m*3

CONCST Salt concentration -- simple modal kg/m*3

PORSOLID Volume fraction of generated solids dimensionless

GENRAT( 1,I,J,K) H2 geperation rate -- reaction path model kg/(s*m*3)
GENRAT( 2,I,J,K) CO02 generation rate -- reaction path model kg/{s*m*3)
GENRAT( 3,I,J,K) CHS genmeration rate -- reacticon path model kg/(s*m*3)
GENRAT( 4,I,J,K) N2 generation rate -- reactiocn path model kg/(s*m*3)
GENRAT( 5,I,J,K) H25 generation rate -- reaction path model kg/{(s*m~3)
GENRAT( 6.I,J,K) 02 generation rate -- reaction path model kg/(s*m*3)
GENRAT( 7,.I.J.K) H20 generation rate -- reaction path model kg/{s*m+3)
GENRAT( 8,I,J,K) H2504 generationm rate -- reaction path model kg/(s5*m+3)
GENRAT( 9,I,J,K) HNO3 generation rate -- reacticn path model kg/(s*m*3)
GENRAT(10,I,J,K) C6-H10-05 consumption rate ~- reaction path model kg/(s*m*3)
GENRAT(11,I.J.K) Fe consumption rate -- reaction path medel kg/(s*m*3)
GENRAT(12,I,J,K) FeS2 F generation rate -- reaction path model kg/{s*m+~3)
GENRAT(13,I,J.K) FaeS2 O generation rate -- reaction path model kg/{s*m*3)
GENRAT(14,I,J,K) FeCO3_F generation rate -- reaction path model kg/(s*m*3)
GENRAT(15,T,7,K) FeC03 O generation rate -- reaction path model kg/(s*m*3)}
GENRAT(16,I,J,K) Fa(OH)Z2 generation ratea -- reaction path model kg/(s*m”3)
GENRAT(17,I,J,K) FeO(OH) generaticn rate -- reaction path model kg/(s*m*3)
GENRAT(18,I,J,K) Fa304 generation rate -- reaction path model kg/(5*"m+3)
GENRAT(19,I,J,K) FeS generation rate -- reaction path model kg/{8*m*3)
GENRAT(20,X,J,K) Ca0 generation rate -- reaction path model kg/(s*m*3)
GENRAT(21,T,7,K) Ca(OH)2 generation rate -- reaction path model kg/{(g*m*3}
GENRAT(22,I,J,K) CaC03 generation rate -- reaction path model kg/(g*m*3)
GENRAT(23,I,J,K) H2 generation rate -- radiolysis kg/(s*m+3)

CONCRXEN( 1,I,J.K) H2 concentration -- reaction path model kg/m+*3

CONCREN( 2,I,J,K) CO2 concentration -- reaction path model kg/m*3
CONCRXN( 3,I,J,K) CH4 concentration -- reaction path model kg/m*3
CONCRXN( 4,I,J.K) N2 concentration -- reactiocn path model kg/m+*3

CONCRXN( 5,I,J.K) H28 copceptration -- reaction path model kg/m*3
CONCRXN( 6,I,J,K) 02 concentration -- reactiomn path model kg/m*3

CONCRXN( 7,I,J,K) H20 concentration -- reaction path model kg/m+3
CONCRAN( 8,I,J,K) H2804 concentration -- reaction path model kg/m*3
CONCRXN( 2,I,J.K) HNO3 concentration -- reaction path medel kg/m~3

CONCRXN(10,T,J,K)

CONCRXN(11,I,J,K)
CONCRXN(12,I,J,K)
CONCRXN{13,I,J,K)
CONCRXN(14,I,J,K}
CONCRXN(15,I,J,K}
CONCRXN(16,I,7,K)
CONCRXN(17,I,J,K}
CONCRXN(18,I,J,K}
CONCRXN(19,I,J.K)}
CONCRXN(20,I,J,K}
CONCRXN(21,T,J,K}
CONCRXN(22,I,J,K}
CONCRXN(23,I,J,K}

C6-H10-05 concentration -- reaction path model kg/m*3
Fa concentration -- reaction path model kg/m*3
FaS2 F concentration -- reaction path model kg/m*3
FeS2 O concentration -- reaction path model kg/m*3
FeCO3_F concentratiom -- reaction path model kg/m*3
FeC03 © concentration reaction path model kg/m*3
Fa(OH)2 copceptration -- reaction path modal kg/m*3
FeO{0OH) copcentration -- reaction path modal kg/m*3
Fa30d concentration -- reaction path model kg/m*3
Fe8 concentration -- reaction path model kg/m*3
a0 concentration -- reaction path model kg/m+3
Ca(0H)2 concentration -- reaction path model kxg/m+3
CaC0o3 concentration -- reaction peth model kg/m*3
H2 concantration -- radiolysis kg/m*3

H20FLOWIN Water inflow rate kg/s
B MASS CUM(1) Total isotope mass from
B CONC_CUM{1) Total isotope conc from

Waste Regilion 1 kg
waste Region 1 kg/m*3
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250 115 0 0 S_MASS CUM(1) Total solid isotops mass from Waste Region 1 kg
251 116 @ 0 B_MASS CUM(2) Total isotope mass from Waste Regiom 2 kg
252 117 0 0 B_CONC_CUM(2) Total isotope conc from Wagte Regiom 2 kg/m*3
353 118 0 0 8 _MASS CUM(2) Total solid isotope masa from Waste Regiom 2 kg
254 119 0 0 B MASS( 1,1) Maas of isotope 1 from Waste Region 1 kg
255 120 0 0 B MASS( 1,2) Mass of isotope 1 from Waste Region 2 kg
356 121 ¢ 0 B CONC({ 1,1) Conc of isotope 1 from Waste Regicn 1 kg/m+*3
257 132 0 ¢ B CONC( 1,2) Conc of isotope 1 from Waste Region 2 kg/m*3
258 123 0 ¢ 3 MASS( 1,1) Solid mass of isotope 1 from Waste Region 1 kg
259 124 0 ¢ 8 MASR{ 1,2) Solid meas of igotepe 1 from Waste Region 2 kg
261

B e e R R R R R s e e F R R R TR PSS LS EE S R E LR R LR F LR L
AR E R S E SR EELEESERLEFEE YR
Ik ok ok ok

File PAA:[ANALYSIS.BF.QBOG00.ES47.TESTZ]BFZ VMSB2 V500 ES47_TESTZ.OUT;1

178 43 0 0 QR(I,J,K,1) H2 generation rate -- simple model kg/(s*m*3}

179 44 0 0 QR(I,J,K,2) Brine consumption rate —- simple model kg/{s*m"3)

180 45 0 0 QR(I.J,K,3) Fe consumption rate -- simple model kg/{s*m"3)

181 46 ¢ 0 QR{I,J,K,4) C6-HI10-05 consumption rate -- simple model kg/(s*m"3)

182 47 0 0 CONCFE Fe concentration -- simple model kg/m"~3

183 48 0 0 CONCBIO (6-H10-05 concentration -- simple model kg/m"3

184 49 0 0 GENRAT( 1,I,J,K) H2 generation rate -- reaction path model kg/(s*m~3}

185 50 0 0 GENRAT( 2,I,J,K) CO2 generation rate -- reaction path model kg/(s*m*3)

186 51 0 0 GENRAT{ 3,I,J,K) CH4 generation rate -- reaction path model kg/({s*m*3)

187 52 0 0 GENRAT( 4,1I,7,K) N2 generation rate -- reaction path model kg/(s*m"3)

188 53 0 0 GENRAT( 5,I,J,K) H28 generation rate -- reagtion path model kg/(s*m™3)

182 54 0 0 GENRAT( 6,I,J,K) 02 generation rate -- reaction path model kg/(s*m"3)

190 35 0 0 GENRAT{ 7,I,J,K) H20 generation rate -- reaction path model kg/{s*m"3)

191 56 0 0 GENRAT{ 8,I,J,K) H2504 generation rate -- reaction path model kg/(s*m~3)
192 57 0 0 GENRAT{ 9,T,J,K} HNO3 generation rate -- reaction path model kg/{s*m"3)
193 58 0 0 GENRAT(10,I,J,K) C&-H10-05 consumption rate -- reaction path model kg/{s*m"3}
194 59 0 0 GENRAT({11,I,J,K) Fe consumption rate -- reaction path model kg/{s*m"3)

195 60 0 0 GENRAT(12,I,J,K]) FeS2_F generation rate -- reaction path model kg/{s*m"3}
196 61 0 0 GENRAT(13,I,J,K} FeS2 0O generation rate -- reaction path model kg/{s*m"~3)
1397 52 0 C GENRAT(14,I,J,K} FeCD3_F generation rate -- reaction path model kg/({s*m*3}
198 63 0 0 GENRAT{15,I,J,K) FeC03_0O generation rate -- reaction path model kg/{s*m*3}
139 64 0 C GENRAT{16,I,J,K) Fe{(OH)2Z generation rate -- reaction path model kg/{s*m™3}
200 €5 0 0 GENRAT{17,I,J,K} FeQ{OH) generation rate -- reaction path model kg/(s*m"3}
201 66 0 O GENRAT{18,I,J,K} Fe304 generation rate -- reaction path medel kg/(s*m~3)
202 67 0 O GENRAT{1%9,I,J,K} FeS generation rate -- reaction path model kg/{s*m"3)

203 68 0 O GENRAT{20,I,J,K} Ca0 generation rate -- reaction path model kg/{s*m"3}

204 69 0 O GENRAT(21,I,J,K} Ca(OH)2 generation rate -- reaction path model kg/{s*m™3}
205 70 0 0 GENRAT{22,I,J,K} CaC03 generation rate -- reaction path model kg/(s*m"~3)
2086 71 0 0 GENRAT(23,I,J,K} H2 generation rate -- radiolysis kg/(s*m"3)

207 72 0 0 CONCRYN({ 1,I,J,K} H2 concentration -- reaction path model kg/m"3

208 73 0 O CONCRXN( 2,I,J,K) CO2 concentration -- reaction path model kg/m"3

209 74 0 O CONCRXN{ 3,I,J,K) CH4 concentration -- reaction path model kg/m"3

210 75 0 O CONCRXN( 4,I,J,K) N2 concentration -- reaction path model kg/m"3

211 76 0 0 CONCRXN{ 5,I,J,K) H28 concentration -- reaction path model kg/m™3

212 77 0 0 CONCRXN( 6,I,J,K} 02 concentration -- reaction path model kg/m™3

213 78 0 0 CONCRXN{ 7,T,J,K) H20 concentration -- reaction path model kg/m"3

214 79 0 0 CONCRXN( 8,I,J,K} H2304 concentration -- reaction path model kg/m™3

215 80 0 0 CONCRXN( 9,I,J,K) HNO3 concentration -- reaction path model kg/m"3

216 €l 0 O CONCRXN{1Q,I,J,K) C6-H10-05 goncentration -- reaction path model kg/m™3
217 B2 0 0 CONCRXN(11l,I,J,K) Fe concentration -- reaction path model kg/m"3

218 83 0 0 CONCRXN{12,I,J,K) FeS2_F concentration -- reaction path model kg/m™3

219 84 0 0 CONCRXN{13,I,J,K)} FeSZ_0 concentration -- reaction path model kg/m"3

220 85 0 0 CONCRXN(14,I,J,K) FeCO3_F concentration -- reaction path model kg/m*3

221 86 0 0 CONCRXN(15,I,J,K) FeCO03_0 concentration -- reaction path model kg/m*3

222 87 0 0 CONCRXN(16,I,J,K) Fe{OH)2 concentration -- reaction path model kg/m"3

223 88 0 0 CONCREN(17,I,J,K) FeO(OH) concentration -- reaction path model kg/m"3

224 83 0 0 CONCRXN(18,I,J,K) Fe3l04 concentration -- reaction path model kg/m"3

225 90 0 0 CONCRXN(19,I,J,K) FeS concentration -- reaction path model kg/m*3

226 91 0 0 COMCRXN(20,T,J,K) Ca0 concentration -- reaction path model kg/m*3

227 92 0 0 CONCRXN(21,I,J,%) Ca{OH)2 concentration -- reaction path model kg/m"3

228 93 0 0 CONCRXN(22,I,J,K) CaCO3 concentration -- reacticn path model kg/m"3

229 94 0 0 CONCREN(23,I,J,K} H2 concentration -- radiolysis kg/m"3

230 S5 0 0 H20FLOWIN Water inflow rate kg/s

231 96 0 0 B_MASS CUM(l) Total isotope mass from Waste Region 1 kg

232 97 0 0 B_CONC_CUM(1l) Total isotope conc from Waste Region 1 kg/m"3

233 28 0 0 S_MASS_CUM{1l) Total solid isotope mass from Waste Region 1 kg

234 92 0 0 B_MASS_CUM(2) Total isotope mass from Waste Region 2 kg

235 100 0 0 B CONC_CUM{2) Total isotope conc from Waste Region 2 kg/m"3

236 101l 0 0 S_MASS_CUM{2) Total solid isotope mass from Waste Region 2 kg

237 102 0 0 B_MASS{ 1,1) Mass of isotope 1 from Waste Region 1 kg
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238 103 0 0 B MASS{ 1,2} Mass of isotope 1 from Waste Region 2 kg
239 104 0 0 B_CONC{ 1,1} Conc of isotope 1 from Waste Region 1 kg/m”™3
240 105 0 0 B_CONCY{ 1,2} Conc of isotope 1 from Waste Region 2 kg/m"3
241 106 0 0 S_MASS{ 1,1) Solid mass of isotope 1 from Waste Region 1 kg
00

242 107
244

R R E R AR EREE R AR EERERREEE SRS E N LN R R e I R R RS R R RS R R RS E R RS R R R R R RS RS R R R R E SRR EEES]

S_MASS{ 1,2} Solid mass of isotope 1 from Waste Region 2 kg

LA AR SRR ER LRSS RS EEREEEEEE]
WkwW kk R Kk ko
drdk oW dok ok okok ok ok K

File PAA:[ANALYSIS.BF.QB0600.ES47.TESTZ]BF2_QBO600_ES47_TESTZ.OUT;1
428 instead of Input IC's for the Ccavities
429 [0=No, 1l=Yes] {(ICWASTE) = 0

431 rniform Cavity Region
432 mniform Cavity Region
434 —mmm . e

File PAA:[ANALYSIS.BF.QBO600.ES47.TEST2]BF2_VMS82_VS500_ES47_TESTZ.0UT;1

411 instead of Input IC's for the Waste

412 [0=Na, l=Yes] |ICWASTE) = 0

414 Uniform Waste Region

415 Uniform Waste Region

417 o

EEEEEREERSE S

* koW ok ok ok ok ok ok koW g

File PAA:[ANALYSIS.BF.QB0600,.ES47.TEST2]BF2_0QB0600_RES47_TESTZ.0UT;1
463 TOL = 1.0000E-02
464 SOCEFFMIN = 1.0000E~03
466 Fracture model will be used? (KFRACTURE): F

LR R B

File PAA: [ANALYSIS.BF.QBO600.ES47.TESTZ]BFZ_VMS82 v500_ES47 TESTZ.0UT;1
4477 Fracture model will be used? (KFRACTURE): F

drode gk de gk ok dr ok koW

ak de gk ok g ok e ok ok o e

File PAA: [ANALYSIS.EF.QBOG00._ESA7.TEST2]|BF2_QBOA00_FES47_TEST2.0UT;1
565 Intrinsic reaction rate constants? (LINTRIN): F

567 Reaction rate constants (RK):
LR SR 58]

File PAA: [ANALYSIS.BF.QBO600.ES47.TEST2]|BF2_VMS82_V500_ES47_TESTZ.0UT;1

5d4 Reaction rate constants (RK):
wokok ok kR ko k ok ok

Whohkoh ko hkkowk
File PAA:[ANALYSIS.BF.QBOA00.ES47.TESTZ]BF2_QB0600 ES47_TESTZ2.0UT;1
575 Mg0O hydration reaction rate constants:
576 Inundated reaction (BRUCITETI} = 0.000000E+00 mol MgO/{s*m*3)
577 Humid reaction (BRUCITEH) = 0.000000E+00 mol MgO/(s5*m*3)
579 Saturation cutoff value (S80CMIN): 0.000000E+00
581 Stoichiometric coeff's for Rxn 1:
582 H2 coefficient = 0.000000E+00
583 H20 coefficient = 0.0000008+00
584 Fa coefficient = 0.000000E+00
585 Bio coefficient = 0.000000E+00
586 Fa(0OH)2 coafficient = 0.000000E+00
587 Fe8 coefficient = 0.000000E+00
LY:)-} MgO coefficient = 0.000000E+00
589 Mg({OR)2 coefficient = 0.000000E+00
590 MgC03 coefficient = 0.000000E+00
592 Stoichiometric coeff's for Rxn 2:
593 H2 coefficiant = (.000000E+00
594 H30 coefficient = 0.000000E+00
585 Fa coefficient = 0.000000E+00
596 Bio coefficient w 0.000000E+00
597 Fa(OH)2 coefficient = (.000000E+00
598 FeB coefficlent = 0,.000000E+00
599 MgC coefficient = 0.000000E+00
600 Mg{OH)2 coefficient = 0.000000E+00
601 MgCO3 coefficient = 0.000000E+00
603 Stoichiometric coeff's for Rxn 3:
604 H2 coefficiemnt = 0.000000Z+00
605 H20 coefficient = 0.000000E+00
606 Fa ccefficient = 0.000000E+00
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607 Bio coeafficient = 0.000000E+00

608 Fe(QOR)2 coefficient = 0.000000E+00
602 Fe8 coafficient = 0.000000E+00

6§10 Mg0 coafficient = 0.000000E+00

611 Mg{OH)2 coafficient = 0.000000E+00
612 MgCO3 coefficient = 0.000000E+00
514 Stoichiometric coeff's for Rxn 4:
615 B2 coefficient = 0.000000E+00

616 H20 coefficient = 0.000000E+00

6§17 Fe coefficient = 0.000000E+00

618 Bio coefficient = 0.000000E+00

619 Fa(0H)2 coefficieat = 0.000000E+00
620 Fas8 coefficient = 0.000000E+00

621 MgC coefficient = 0.000000E+00

622 My (OB)2 coefficient = 0.000000E+00
623 MyC0o3 coefficient = 0.000000E+00
635 Stoichicmetric coeff's for Rxn 5:
626 HZ2 coefficient = 0,.000000E+00

6§27 H2) coefficiant = 0.000000E+00

628 Fe coefficiant = 0.000000E+00

829 Bio coefficient = 0.000000E+00

630 Fa(OH})2 coefficient = 0.000000E+00
631 Pe8 coefficient = 0.000000E+00

632 Mgo coefficient = 0.000000E+00

633 Mg(0H)2 coefficient = 0.000000E+0Q0
634 MgC03 coefficient = 0.000000E+00
636 Btoichiometric coaff's for Rxm 6:
637 H2 coafficient = 0.000000E+00

638 H20 coefficient = 0.000000E+00

639 Fe coefficient = 0.000000E+00

640 Bio coefficient = 0.000000E+00

641 Fa(OH)2 coafficient = 0.000000E+00
642 Fa§ coefficiant = 0.000000E+00

643 MgO coefficient = 0.000000E+00

644 Mg(OR)2 coefficient = 0.000000E+00
645 MgC03 coafficient = 0.0000008+00
647 Stoichiometric coeff's for Rxn 7:
648 H2 coafficient = 0.000000B+00

649 H20 coaefficient = 0.000000E+00

6§50 Fe coefficient = 0.000000E+00

551 Bio coafficiant = 0.000000E+00

552 Fe(QH)2 coefficient = 0.000000E+00
653 FaS coafficiaent = 0.000000E+00

654 MgO coafficient « 0.000000E+00

655 Mg (OH)2 coefficient = (0.000000E+00
656 HMgC03 coefficient = 0.000000E+00
558 Wicking term (SATWICK) = 0.000000E+00
559 Humid rates toc be smoothed?P (LARXN] = P
560 Concentration rates to be smoothed? (LARXNZ) = F
561 Humid rate ampothing factor (ALPHARXN) = 2.000000E+03

663 Molecular weighks (WM):
LR E R B

File PAA: [ANALYSIS.BF.QBO600.ES47.TEST2]BF2_VMS82_VS500_ES47_TEST2.0UT;1

554 Stoichiometric cceff's for corrosion rxn [S(1,I)]:
555 Gas coefficient = 1.068300E+00

556 H20 coefficient = 1.863300E+00

557 Fe coefficient = 1.000000E+00

559 Stoichiometric coeff's for biodegr. rxn [S(2,I)]:
560 Gas coefficient = 1.229000E+00

561 H20 coefficient Q.0000C0E+00

562 Bio coefficient = 1.000000E+QC
564 Molecular weights (WM}:

Fodow ootk ok koo ok ke
Xhkwdkok ok hok ok

File PAA:[ANALYSIS.BF._QBCH00.ES47.TEST2]RF2_QBO600_ES47_TEST2.0UT; 1
667 Blo: 2.7023E-02 kg/mol
6629 Molecular weights (WM):
&70 Fe{OH)2: B.9862E-02 kg/mol
5§71 FegS: B8.7900E-02 kg/mol
672 MgO: 4.0304E-02 kg/mol
673 Mg(OH)2: 5.8320E=-02 kg/mol
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674 Mgr03: 8.4314E-02 kg/mol
676 Dangities (DEN(i-d)):
677 Fa: 7.8700E+03 kg/m3
6§78 Fa(OH)2: 3.4000E+03 kg/m3
679 Fa3: 4.7000E+03 kg/m3
680 Bio: 1.1000E+0Q3 kg/m3
682 Densities (DEN(5-8)):
683 Mg0D: 3.6000B+03 kg/m3
584 Mgf(OH)2: 2.3700E+(03 kg/m3
685 MgCo3: 3.0500E+03 kg/m3
686 SALT: 2.1700E+03 kg/m3
&88 Will creep closure be used (CLOSURE}: F
o de gk ok ek
File PAA: [ANALYSIS.BF.QBOG00.ES47.TEST2]1BF2_VMSE2_V500_ES47_TESTZ.0UT;1
568 Bic: 3.0026E-02 kg/mol
570 Wicking term (SATWICK) = 0.000000E+Q0
571 Humid rates to be smoothed? {LARXN) = F
572 Humid rate smoothing factor {ALPHARXN) = 2.000000E+03
574 Will creep closure be used (CLOSURE}: F

g de Wk de de ok do ek U de

LESEEEEEELE R

File PAA:[ANALYSIS.BF.QBO600.ES47.TEST2]BF2_QB0OE600_ES47_TEST2.0UT;1

828 Date: 02/13/07 Time: 14:11:36 CPU Time: 0 0: 0: 0.06 { 0.0f sec) ASCII

831 Kk ek ke ok h ok h ok ok ke kA Rk R Rk AR R A ARk kAR R R A AR AR A kA A ARk A kKA KAk ko ek kAt h ke ke k
PR TR
File PAA: [ANALYSIS.BF.QBO600.ESA7.TEST2]BF2_VMSB2_VS0Q_ES47_TESTZ.0UT;1

714 Date: 04/06/06 Time: 15:37:06 CPU Time: 0 0: 0: 0.06 ( 0.06 sec) ASCII

717 R R L R R R R R L I T L I

kkhkk okokhokok ok k

kdkkkrhhkdhkdkwk

File PARA: [ANALYSIS.BF.QBO6D0._ES47.TEST2]BF2_QB0600_ES47_TEST2.0UT;1

891 Date: 02/13/07 Time: 14:11:36 CPU Time: ¢ 0: 0: 0.07 ( 0.07 sec) ASCII

394 R e e L 2 2 IR 2 R 2R S22 T2 2]
e kok kK
File PAA: [ANALYSIS.BF.QBO600.ES47.TEST2]BF2_VMS82 V500 _ES47_TESTZ2.0UT;1

777 Date: 04/06/06 Time: 15:37:05 CPU Time: 0 0: 0: 0.07 ( 0.07 sec) ASCII

780 B R R e R R R R IS s a2 1

ok d de deodk de ko ok e

deod bk ke ok ok ok ke ke ke

File PAA:
a02
903
File PAA:
788
1859

[ANALYSIS.BF.QBOED0.ES47.TEST2]BF2_QB0OEO0_ES47_TEST2.0UT;1
CPU Time (this time step) = 0.00 sec = 0.00000 hr
CPU Time (toctal for run) = 0.08 sec = 0.00002 hr

[ANALYSIS.BF.QBO500.ES47 . TEST2 ] BF2_VMSA2_VS00_ES47_TEST2.0UT;1

CPU Time (this time step) = 0.01 sec = 0.00000 hr
CPU Time (total for run) = 0.08 sec = 0.00002 hr

LE R R ER-E N B X8

d e ke de ok Kk gk K

File PAA:
354
259
360
361
G62

weodeow Rk K

File PAA:
B840
845
846
847
848

drode ke ok ok ok Aok

Number cof

[ANALYSIS.BF.QBOG00.ESA7 . TEST2]BF2_QB06Q00_ES47_TESTZ2.0UT;1

Date: 02/13/07 Time: 14:11:36 CPU Time: 0 0: 0: 0.08 { 0.08 seg) ASCII

LRSS RS SRS SRR R R EEELE L EELEEEEEEEER R RS R R R RS RRER R ER R RRREERRRRREREE RS R R R R E LR R £

* End of BRAGFLO Version: 6.0 Revised: 01/15/07 *
* Completed: 02/13/07 at 14:11:36 Run on: TBB - ALPHA AXP OpenVMS v8.2 *

Aok k ko ko ok ok h Rk ko ko ok od ik ko ok e ok de o ko e de gk Sk de gk g de ok e e ok sk de sk ke de ke ok e e ok e ek e e e e ok e Aok e ok b R e ok K

[ANALYSIS.BF.QBO600.ES47 . TEST2]1BF2_ VMS82_v500_ES47 TESTZ.0UT;1

Date: 04/06/06 Time: 15:37:06 CPU Time: ¢ O0: 0: 0.08 { 0.08 sec) ASCII

LA R ER SRS AR EEE SRR SRR R ESEERREL AR ELEE SRR R REEE YR AR E R RRE LR AR RN SR EESE R R R R RS R RS R
* End of BRAGFLO Version: 5.0 Revised:; 01/22/03 *
* Completed: 04/06/06 at 15:37:06 Run on: GNR - ALPHA AXP OpenvMS V8.2 *

LER SRS SRS R R E X SRR RS R RS R R S R R N R E LS E R NS P ER SRR RS R Y
LS

difference secticns found: 16

Number of difference records found: 198

DIFFERENCES /IGNCRE= (SFACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QB0600.ES47 . TEST2]BF2 QBOG0O0_ES4A7_TESTZ_OUT.DIF;1-
PAA: [ANALYSIS.BF.QBO60C.ES47,TEST2]BF2_QB0600 _ESA7 TEST2.0UT;1-

PAL: {ANALYSIS.BF.QB060C.ES47.TEST2]BF2_VMS82_V500_ES47_TESTZ.0UT;1
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A.2.4 Test Case 2: Output Difference Files, BF2_QB0600_ES40_TEST2_OUT.DIF and
BF2_QB0600_ES45 TEST2 OUT.DIF

BF2_QB0600_ES40 TEST2 OUT.DIF

R E R RS RS S

File PAA: [ANALYSTIS.BF.QBO600.ES40.TEST2)BF2Z_QBOA00_ES40_TESTZ.0UT; 1

3 ** Begun on: 02/14/07 at 08:52:41 Run on: BTO - ALPHA AXP OpenVMS V8.2 **

4 LR R R g R e Y S R E s R R TR R LTI S
Kk ko
File PAA: [ANALYSIS.BF.QB0600.ES40.TEST2]BFZ_0QB0600_ES47_TEST2.0UT;1

3 ** Begun on: 02/13/07 at 14:11:36 Run on: TBB - ALPHA AXP OpenVMS V8.2 **

4 Tk ARk A KR KK AR IR AN IR R Ak R A hkok bk ek ko h ke R Kk h ko ek kW k ok de ko deh ke ke ko ok ok ke

Kok ok k ok Kk ok ke
LB EE R EREERZX]

File PAL: [ANALYSIS.BF.QB0600.ES40,TEST2]BF2_COBO600_ES40_TEST2.0UT;1

61 PAL: [ANALYSIS.BF.QBO6Q0,ES40,.TESTZ | BF2_0QB0&600_TESTZ2.INP;1

62 LR R R R e e R R R R T R SRS RS RS R T
File PAA:[ANALYSIS.BF.QBO6C0.ESAD._TEST2]RBFZ2_QBO&0O(0_ES47_TEST2.0UT;1

51 PAR: [ANALYSIS.BF.QBOG00.ES47.TESTZ]RF2_QBO6G0O0_TESTZ.INP; 1

52 LR R g L R R T L R R R IR e I

Fhkdkkokokkohkdhoh ok

Tk drkkawkdkhhk

File PAA: [ANALYSIS.BF.QB0600.ES40.TEST2]BFZ_QB060C_ES40_TEST2.0UT;1

66 PAA: [ANALYSIS.BF.QB0O600.ES40.TESTZ] BF2_CLOSURE.DAT;1

57 Ik ek dk kI kAT Rk KKk N R I Kok A K sk ek sk ek sk de kg de koo g e dkde sk ok vk ok A ek e ek e gk e ok ok ek ok kR ok ko
LE R R SR
File PAA:[ANALYSIS.BF.QB0600.ES40.TEST2]BF2_QB0600_ES47_TEST2.0UT;1

66 BAA: [ANALYSIS.BF.QBO600.ES47.TEST2 ] BF2_CLOSURE.DAT;1

67 AR AR RS R R R AL AR RS R S R R R R R R R A R R L ERE RS RS EELEESEESEE L RS

ek vk ke e ek ek ok

LR E R R ESEESEX]

File PAA:[BNALYSIS,.BF,QBO600.ES40.TEST2]1BF2_QBO600_ES40_TESTZ2.0UT;1

71 PAA: [ANALYSIS.BF.QB0600.ES40.TEST2]BF2_QBO6N0_ES40_TESTZ.0UT; 1

72 AR ERE SRR EAEREE RS EE R EEL EE R EREE SRR SR R R R I Uy g e I E I N E R E R TR LR R
LR R B
File PAA:[ANALYSIS.EF.QBO600.ES40.TEST2]BF2_QB0500 ESA7 TEST2.0UT;1

71 PAA: [ANALYSIS.BF.QB0600.ES47,TEST2] BF2_QB0G00_ES47_TESTZ.0UT;1

72 LA ER R R AR A ESESEEREEESEEREEE SRR E R R E R E L E E R E SR R E R LR L EE AR R R EE RS ER AR ELE R SRR SR R RN

LEE AR ERE RS ER]

LE R R R R EREEER]

File PAA:[ANALYSIS.BF.QB0600.ES40.TEST2]BF2_(QBO600_ES40_TEST2.0UT;1
76 PAA: [ANALYSIS.BF.QB0600.ES40.TEST2]BF2 QBO6C0_ES40 TESTZ.S5UM;1

77 R A ERRREER R A EERERE R R X R R R R T R R RS R R RS EE LR X R
ke gk ke

File PAA:[ANALYSIS.BF.QBO600.ES40.TEST2]BF2_QB060C ES47 TEST2.0UT;1
76 PAA: [ANALYSIS.BF.QB0600._ES47.TEST2]BF2_QB0A00_ES47_TESTZ.5UM;1

77 kT ok ok e ek ok de sk ok de gk ok e ok e e e o ok ek ke i ok A ke ok W e ok ok ke ok ok ol e ok o ok ok ok ke vk ok ek ok ke kb o ok T ke ke ok ok ok R ke ek ke ke e R
K oA odeok o de ok ke R ko

LEESEREEES SR

File PAA: [ANALYSIS.BF.(QB0600.ES40.TESTZ]BF2_QBOG00D_ESA0 _TESTZ.0UT;1
777 CPU Time (total for run} = 0.08 sec = 0.00002 hr

778 ek gk de gk ok k ok Ak W gk W Ak Ik vk e ko o i e sk vk e e ek sk de etk dr ek e ek e de ok g de vk de sk ok de ok S e gk e de vk ok ek ok e de ok e de ok e ok ek A
*okok kok ok

File PAA:[ANALYSIS.BF.QBO600.ES40.TESTZ2]BF2_QB)6&0)_ES47_TESTZ.0UT;1
777 CPU Time (total for run} = 0.06 sec = 0.00002 hr

778 LA R SRR R R ERRESEEEIEAREREE RS RS EES B R E R e TR AR R RS AR R LR
dedegk g deode ok A odok kO

dedegh ok ek Arodek ok

File PAA: [ANALYSIS.BF.QB0O600.ES40.TESTZ]BF2_QB0600_ES40_TESTZ.0UT;1
828 Date: 02Z/14/07 Time: 08:52:41 CPU Time: 0 0: 0: 0.09 { 0.0% sec) ASCIT

831 dohodr ok ked ok ok ke ko kK ke k ko ko ok Aok ok ko A Kk ok ke ko ok sk ok de ok e vk sk ok e ek ok vk ok ke vk ok ke ok ok e Ak ok bk ok ke sk ok ok e ek o ek
o ek o ok

File PAA: [ANALYSIS.BF.QBO0600.ES40.TEST2])BF2_0QB0600_ES47_TESTZ.0UT;1
228 Date: 02/13/07 Time: 14:11:36 CPU Time: 0 O0: 0: 0.06 ( 0.06 sec) ASCII

831 kA kkkdk kA Ak kA rk Ak d hoh ek k ok k ke kwdkwkkkkkkddrh kKb dr ok ko kb dek kg bk ook ke ok
EER EEEEEEEEE

drohode gk e ok ok ke Aok

File PAL: [ANALYSIS.BF.QBO600.ES40.TEST2]1BF2_QRBROG00_ES40_TEST2.0QUT; 1
840 CPU Time (total for run) = 0.10 sec = 0.00003 hr

841 LR AR A AR RS R ES R E R R R AR E R EE PR R RN R R RS R R EE L L
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wohok kR

File PAA: [ANALYSIS.BF.QB0600.ES40.TESTZ]1BF2_QB05600_ES47 TESTZ.O0UT;1
840 CPU Time (total for run) = 0.07 sec = 0.00002 hr

841 LA EREES SRR ERLEEEE R E RS RS L ERE SRS EEEEEEEEEEEESR R R RS R EE R RS AL EERELRE S SR RES SRS
dedak g ook ko R ke

LR AR E R E LTS

File PAA:{ANALYSIS.BF.QBOG00.ES40.TESTZ]BF2_QBOA00_ES40_TEST2.0UT;1
891 Date: 02/14/07 Time: 08:52:41 CPU Time: 0 0: 0: 0.10 { 0.10 sec) ASCII

894 LEE R ER L R R X RS SR R R E R R R R R R E NN E RS XSRS R RS LR R ELEE R E R EEEREES R

d g e ok

File PAA: [ANALYSIS.BF.QBC60C.ES40.TEST2]1BF2_QB0600_ES47_TESTZ.0UT;1
891 Date: 02/13/07 Time: 14:11:36 CPU Time: 0 0: 0: 0.07 { 0.07 sec) ASCII

894 AR R RS EEEEE R R R R R N R RS R RS SRR R R E R R RN R ERE R ER R R LR
& drode o drode ok dr ke ok ok

dededk g gk e deok W ek

File PAA: [ANALYSIS.BF.QB0500.ES40,.TEST21BF2_QB0600_ES40_TESTZ.0UT;1

903 CPU Time (total for run} = 0.11 sec = 0.00003 hr

904 Akdkkk ok kb hdrdedkdrdekdedrdkdrdrkkddkdkdhkdddddrkrddrdddddddrddrddbkdbhbdbdbdkrkoerbwdhhdhht
LE RN &
File PAA:[ANALYSIS.BF.QBO600.ES40.TEST2]BF2Z_QB0500_ES47_TEST2.0UT;1

an3 CPU Time (total for run) = 0.0B sec = 0.00002 hr

904 AR L AR L ESEELERNEAEEIEREELEESEEEEEEEFEERAEERERRSRRS AR EE R R AR R R R R LR EL R L LR RELE BB &S]

LR E R R E L EE RN

EE R AR B & RN AR N

File PAA: [ANALYSIS.BF.(QB0600.ES40.TEST2]BF2_QB0600_ES40_TEST2.0UT;1
954 Date: 02/14/07 Time: 08:52:41 CPU Time: 0 0: 0: 0.11 ( 0.11 sec) ASCII

959 LR A E R EE R E RS R RS E LA LS SRR R R R EE R R R E SN EFEE RS RS RS ER SRR E SRR LR E R ER LR REE SR

960 * End of BRAGFLC Version: 6.0 Revised: 01/15/07 *

261 * Completed: 02/14/07 at 0B:52:41 Run on: BTO - ALPHA AXP OpenvMs V8.2 *

962 IR E R LR FEE FE R A R R R R R R R R YRR SRR E R R EE RN F AL LR LR R LR R R
J ok dr ko A

File PAA:[ANALYSIS.BF.QB0G600.ES40.TEST2]BF2_QB0600_ESA7_TEST2.0UT;1
954 Date: 02/13/07 Time: 14:11:36 CPU Time: 0 0: 0: 0.08 ( 0.08 sec) ASCII

959 IR AR R RS ESE R R A SRS R R R IR FLX SRS SRR RS RS E RS R R R RS EESE R R R LR RS R R R EREER SRR
960 * End of BRAGFLO Version: 6.0 Revised: 01/15/07 *

961 * Completed: 02/13/07 at 14:11:36 Run on: TBB - ALPHA AXF OpenVMS V8.2 *

962 R E R AR R AR R E R RS R RS EEEEEE NN R E RN SRR SRR SRR E R R EEEEREE AR SRR E R SR RS R R RN LR L EE LRSS

e ok Jr e ok de ke ok de drok o

Number of difference sections found: 11
Number of difference records found: 14

DIFFERENCES /IGNORE=(SPACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: {ANALYSIS.BF.QBO6C0.ES40.TEST2]BF2 QB0600C_ES40_ TEST2_OUT.DIF;1-
PAR: [ANALYSIS.BF.QBO600.ES40.TEST2]1BF2_QBOG00_ES40_TEST2.0UT;1-

PAA: [ANALYSIS.BF.QROG0G0.ES40.TEST2]BF2_QBO600_ES47_TEST2.0UT;1

BF2_QB0600_ES45 TEST2_OUT.DIF

drodk drodeodk o dr ko gk

File PAA: [ANALYSIS.BF.(QBU600.ESA5.TEST2]BF2_QB0G00_ES45_TEST2.0UT;1

3 ** Begun on: 02/14/07 at 09:14:49 Run on: TDN ~ ALPHA AXP OpenVMS v8.2 **

4 AR E RS EEEEREEEE LR LR FE AR R R R R R R R E SR R R SR R R R EEEE R RN SR ER R R R R EEE R RS REREERERS]
Kok ok ok kW
File PAA: [ANALYSIS.BF.QB(G600.ES45.TEST2]BFZ_QBOAOD_ES47_TESTZ.0UT;1

3 ** Begun on: 02/13/07 at 14:11:36 Run ¢n: TBB - ALPHA AXP OpenWVMS VB.2 **

4 AR R RS L L ENEE SRS SRR SR NEEE R R EREREPEEERESFENEEEFEELEESEEER RS R EERE R LR EEEESRSELELL:EJ:ES.)

ok ok d A e ek ok ek ke

drodow ok W Aok ok ek

File PAA: [ANALYSIS.BF.QB(60D.ES45.TEST2]1BFZ_QB0600_ES45_TESTZ.0UT;1
6l PAA: [ANALYSIS.BF.QBO600,ES45.TESTZ]BF2_QBO600_TEST2.INP;1

62 LR AR EE E RS EE R R R e R R R R R R R L R R R RS RS R R E R E RN E R LR R R R R
de ok e gk ok

File PAA: [ANALYSIS.BF.QBC600.ES45.TEST2]1BF2Z QBO60C ES47 TESTZ.0UT;1
61 PAL: [ANALYSIS.BF.QBO6C0,ES47.TESTZ |BF2_QB06C0_TEST2.INP;1

62 RS R E RS RS EE SR R R RS E R R E N R EE S E E R E R F R E T E SRR NS R LA NS ELEE SRS RS R R RS EER RS RN
Fhkkhkhkhhkx ik

LR AR E S LR &8 E S

File PAA: [ANALYSIS.BF.(QBO600.ES45.TEST2]BF2_QB0600_ES45_TESTZ.OUT;1

66 PAA: [ANALYSIS.BF.QB0600.ES45.TEST2]BF2_CLOSURE.DAT; 1
57 B R R R e R R bR L e e )
ok ok kR

File FAA: (ANALYSIS.BF.(QB0600.ES45.TEST2]1BF2_QB0600_ES47_TESTZ.0UT;1
66 PAA: [ANALYSIS.BF.QB0600.ES47.TEST2]BF2_CLOSURE.DAT; 1
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67 AR AR ES R E RS RS R AR R R R T S R T TR L RS
Ak whkkkhkow

Ewkk ok kkkdkk ko

File PAA: [ANALYSIS.BF.QB0O600.ES45.TEST21BF2_QB0600_ES45_TEST2.0UT;1

Tl PAA: [ANALYSIS . BF.QBO600.ES45.TEST2 ] BF2_QB0600_ES45_TESTZ.0UT;1
72 LR R R N R L e I T e T I
Ak x

File PAA: [ANALYSIS.BF.QB0600.ES45.TEST2]BF2_QB0&A00_ES47_TESTZ.0UT;1
71 PAA: [ANALYSIS.BF.QBO600.ES47.TEST2]BFZ_QBO600_ES47_TESTZ.0UT;1

72 e ok ke ok sk ek gk de sk ok de dr ok g A e ek g Ak W vk sk Aok sk % ok ool ok e ke ok e e ok ok ok ok ok e ok ke vk ok ok ok ok ok ok ek ko ke ok ok ok ko kR
khk Ak W wk kK hkw

tEkkkkhkkkk ok

File PAA:[ANALYSIS.BF.QB0500.ES45,TEST2]BF2_QB0600_ES45_TEST2.0UT;:1

T8 PAA: [ANALYSIS.BF.QBO600.ES45.TEST2)BF2_QBO600_ES45_TEST2.SUM;1

77 ARk h AR RN KRk Ak & R Ehk ke ok kA ek Ak Ak A kR kb kA h ok kE ok ke k ok kA kR Ak kb kdek ke kk ok drk
Kok ok ok
File PAA:[ANALYSIS.BF.QBGA00.ESAS.TESTZ]BF2_QB0G00_ES47_TESTZ2.0UT;1

76 PAA: [ANALYSIS,BF.QB0O&00.ESA7.TEST2)BF2_(QBOGN0_ES47_TEST2.SUM;1

77 R R R A R R I L N s I I

hkhkkhkk kk k%

Tk dkkk ok khkk

File PAA: [ANALYSIS.BF.QB0600.ES45.TEST2]BF2_(QB0600_ES45_TEST2.0UT;1
828 Date: 02/14/07 Time: 09:14:49 CPU Time: 0 0: 0: 0.07 | 0.07 sec} ASCII

831 khkdkkkdkkd kg kb ko h kA kv kv Ak ok hohk ok okt kkk ke kk gk ks kh kg kk kb kk ko kok ek & k%
*ok ok okok

File PAA:[ANALYSIS.BF.(QB0S00,.ES45.TESTZ])BF2_QRBROG0OC_ES47_TEST2.0UT; 1
828 Date: 02/13/07 Time: 14:11:36 CPU Time: 0 0: 0: 0.06 ( 0.06 sec) ASCII

931 LR R R RS AR E RS S R S R e R R R R R S R R R RS E R ER RS R E S
ook ek ke ek ok k ok E
IR R R R R R X RS X

File PAA: [ANALYSIS.BF.QBUAO0O.ES45.TEST2]BF2_QBO600_ES4S_TEST2.0UT;1
891 Date: 02/14/07 Time: 09:14:49 CPU Time: 0 0: 0: 0.03 ( 0.08 sec) ASCII

894 LR A E SR E SR AR R R R R RS L S R R R L E RS R RS EE RS L R
dk K Kk

File PAA:[ANALYSIS.BF.QB0500.ES45.TEST2)BF2_QB0600_ES47_TESTZ2.0UT;1
891 Date: 02/12/07 Time: 14:11:36 CPU Time: 0 0: 0: 0.07 ( 0.07 sec} ASCIT

/954 Tk dededrdekdrdkarhok kR R AR W Rk Kk ko ok Kok ke ok ke dek gk ok ke ok ok e ek ek ok ok ek ke ook e ok ke kR ok ok ke ok ek ke ok ke ko
LEE R 2 S S LEEE B

Thd Ak hkwk ok ok

File PAA: [ANALYSIS.BF.(QB(0&00.ES45.TEST2]BF2 QBO&0O0_ES45_TESTZ2.0UT;1

954 Date: 02/14/07 Time: (09:14:4%9 CPU Time: 0 0: 0: 0.08 | 0.08 sec) ASCII
959 AR ESE SRR ESA R SRR RS R s R R R R R L R LRI RS EEIE RS ERE RS LR LR Y
960 * End of BRAGFLO Version: 6.0 Revised: 01/15/07 *
961 * Completed: 02/14/07 at 09:14:49 Run on: TDN - ALPHA AXP OpenVMS V8.2 *
962 Ik kkkk ko kR kA E A kA A AT KRR A A d Ak khhk kF Ak k kb kR kkk ko k ok k ok kk ko kk kkwohok ok kok ok k& & bk
Kok okk ko
File PAA:[ANALYSIS.BF.(QB0O600.ES45.TEST2]BF2_QBOS00_ES47_TESTZ2.0UT;1
954 Date: 02/13/07 Time: 14:11:36 CPU Time: 0 0: 0: 0.08 { 0.08 sec) ASCII
959 LE R R AR AR RS R R R ER RS S RS R R E S R R R L RS R R R R LR RIS RS E R SRS
960 * End of BRAGFLO Version: 6.0 Revised: 01/15/07 *
961 * Completed: 02/13/07 at 14:11:3% Run on: TBB - ALPHA AXP OpenvMS V4.2 *
962 dhkkk ok Ak k ke kkrE R R AT AR N KAk ARk kb ek ke hkhk kb km ok hkk ko ko kkh kA khdh kb ok ko k ok ok bk h &

kkk kA hh ko kok ok

Number of difference sections found: 8
Munber of difference records found: 11

DIFFERENCES /IGNORE=(SPACING, TRAILING_SPACES, BLANK LINES)/MERGED=1/QUTPUT=-
PAA: [ANALYSIS.BF.(QB0600.ES45. TEST2 ] BFZ_QB0600_ES45_TEST2_QUT.DIF;1-
PAA: [ANALYSIS.BF.(QBC600.ES45.TEST2 ] BF2_QB0O600_ES45_TEST2.0UT;1-

PAA: [ANALYSIS.BF.QB0600.ES45.TESTZ ) BF2_QBO600_ES47_TEST2.0UT;1
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A.3 Test Case 3 Files
A.3.1 Test Case 3: Excerpt from .LOG Files

BF2_QB0600_ES40_TEST3_RUN.LOG

COMMAND_STATUS = "%X109C8299"

S DEFINE bf2_ uif$input working dir:BF2_QBO600_TEST3.INP
S DEFINE bf2_uifsinputes working dir:BF2_CLOSURE.DAT
s DEFINE bf2_dbgSoutput working dir:BF2_QB0600_ES4Q0_Test3.0UT
S DEFINE bf2_dbg$summary working dir:BFZ_QBO0600_ES40_Test3.S5UM
] DEFINE Lf2_binSoutput working dir:BF2_QB0600_ES40_Test3.BIN
S DEFINE bf2_in$restart working_dir:BF2_QB0600_ES40_Test3.RIN
S DEFINE bf2_out$restart working dir:BF2_QB0600_ES40_ Test3.ROT
g set noverify
image name: "BRAGFLO_QBO600"
image file identification: "P QBO600 6.0"
image file build identification: *"
link date/time: 12-FEB-2007 14:57:24.36
linker identification: "aAl13-03"
5 show symbol bragflo_exe
BRAGFLO_EXE == "SWPSPRODROOT: {BF.EXE]}BRAGFLO_QRB0O600.EXE"
BF2_QB0600 ES45 TEST3 RUN.LOG
COMMAND_STATUS = "%X109C8299"
S DEFINE bf2_uif$input working dir:BF2_QB0600_TEST3.INP
s DEFINE bf2 uiff$inputcs working dir:BF2_CLOSURE.DAT
$ DEFINE bf2_dbgsoutput working dir:BF2_QB0600_ES45_Test3.0OUT
S DEFINE bf2_dbg$summary working dir:BF2_QB0600_ES45_Test3.SUM
$ DEFINE bf2_binSoutput working dir:BF2_QB0600_ES45_Test3.BIN
S DEFINE bf2_inSrestart working_ dir:BF2_QB0&00_ES45_ Test3.RIN
S DEFINE bf2_cut$restart working dir:BF2_0QB0600_ES45_Test3.ROT
$ set noverify
image name: "BRAGFLO_QBO600"
image file identification: "P QB0&00 6.0"
image file build identification: "™
link date/time: 12-FEB-2007 14:57:24.36
linker identification: *A13-03"
s show symbol bragflo_exe
BRAGFLO_EXE == "S$WPSPRODROQOT: [BF.EXE]BRAGFLC _QBO600.EXE"
BF2_QB0600 _ES47 TEST3 RUN.LOG
COMMAND_STATUS = "%X109C8299"
s DEFINE bf2 uif$input working_dir:BF2_QBO600_TEST3.INP
$ DEFINE bf2_uifold$input working dir:BF2_TEST3_QA0500.INP
$ DEFINE bf2 uif$inputcs working dir:BF2_CLOSURE.DAT
s DEFINE bf2_dbg$cutput working dir:BF2_QB0600_ES47_Test3.OUT
$ DEFINE bf2_dbg$summary working dir:BF2_QB0600_ES47_Test3.SUM
$ DEFINE bf2 binSoutput working dir:BF2_QB0600_ES47_Test3.BIN
s DEFINE bf2_inSrestart working dir:BF2_QB0600_ES47_Test3.RIN
S DEFINE bf2_out$restart working dir:BF2_QB0600_ES47 Test3.ROT
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3 set noverify

image name: "BRAGFLO_QR0600"

image file identification: "P QB0OG00 6.0"
image file build identification: ""

link date/time: 12-FEB-2007 14:57:24.36
linker identification: "Al3-03"

S show symbol bragflo_exe
BRAGFLO _EXE == "SWPSPRODROOT: [BF.EXE]BRAGFLO_QBO600.EXE"

A.3.2 Test Case 3: Input File, BF2_QB0600_TEST3.INP

1D HORIZONTAL INFILTRATTON BENCHMARE FROBLEM

FILES TO USE: ASCII, BINARY, SIMMARY, RESTART OUT, RESTART IN
T F T F F

MODEL TYPE AND NUMBER OF GRTD BLOCKS IN X, Y, AND Z
1 41 1 1

TSTART, TMAX, MAXSTEPS
0.0 9504. 5000
DT_INIT, DT_MIN, DT_MAX, DT_INCR, IAUTODT, TSWITCH
1.0 1.0 1000. 1.5000E+00 1 1.0000E-02
TIME-STEP CHANGES: NUMBER OF CHANGES, TIME OF CHANGE, DELT USED
0
IPRTYPEASC IPRTYPEBIN IPFRTYPERST UNITSI UNITSC
2 O 0 L SI r 1 SI 1
ASCITI PRINTOUT CONTROLLED BY USER SPECIFIED TIMES
2
USER REQUESTED PRINTQUT TIMES
864, 5184,
BINARY FRINTQUT CONTROLLED EY STEP INTERVAL, IPRNTBIN
100
RESTART PRINTQUT CONTRCLLED BY USER SPECIFIED TIMES
100
ASCII PRINT FLAGS
11000 01100 0O0CODCO 01000 0O0OO0QO0QCO0
0000O0C OODCO0ODO OCOCO 00000 0OO0COO0OO
00000 0COOD0CO0DO0 0OCOCO ODODO0O0O0 00000
0Cco0C0O0C DOODOO 0OOCOOCQOD 0OOCOODO0 00O0OQQO
0Cc00O0C QO
BINARY PRINT FLAGS
11000 00000 0OCOOQO O1LO0ODO0OO0 0OO0O0ODCO0COD
00000 COOO0OO 0OO0OCODDO0 O0O0OO00 0DOODO
0g0o000C OOCO0ODD DCOO0OO DOOO0OO 0OOCOOO
0co0o0O0Q 00O0D0CO0 0OCOOO0O 00000 000000
Do0oo0O0CO0 0O
HISTORY VARIABLES
0

MONITOR PARAMETER VALUES AT 1 GRIDBLOCK

T

NUMBER OF MONITCOR BLOCKS
1

MONITOR BLOCK (I,J.K)
2 1 1

GRID DATA FLAGS: IDXFLAG, IDYFLAG, IDZFLAG, IDEPTHFLAG
1 1 1 0
GRID DATA CARDS: GRID BLOCK DX'S
0.000001 40*0.005
GRID DATA CARDS: GRID BLOCK DY'Ss
41*1.0
GRID DATA CARDS: GRID BLOCK DZ'S
41*1.0
GRID DATA CARDS: I[ORG, JORG, KORG, DEPTH, THETAX, THETAY, THETAZ
1 1 1 0.0C00COE+0Q 9.00CO00E+C1 0.0Q0000E+00 0.0000230E+00
WELL DATA
o
DIRICHLET CONDITIONS
T 1
1 1 1 T T 108525. 1.0
GRID BLOCK BRINE PRESSURE INITIAL CONDITIONS
109525, 40*1.013250E+05
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GRID BLOCK BRINE SATURATION INITIAL CONDITIONS

1.0 40*0.44444444

GRID BLOCK FE CONCENTRATION INITIAL CONDITIONS

41*0.0

GRID BLOCK CH20 CONCENTRATION INITIAL COMNDITIONS

41+*0.0

GRID BLOCK MGO CONCENTRATION INITIAL CONDITIONS

41*0.0
DSATLIM, DPRESLIM, SATLIMIT

1.0000E-01 -1.000CE+07 1.0000E-03
SATNORM, PRESNORM: NOMINAL CHANGE DEPENDENT VARIABLE

5.0000E-01 1.0000E+C6
DDEPMAX (1), DDEPMAX(2)
1.0000 1.E7

CONVERGENCE TEST FLAG: 0=0R/1=AND

1

EPS SAT, EPS_PRES: NORMAL COMVERGENCE CRITERIA

6.0000E+00 1.0000E-06

EPS_SAT, EPS_PRES: LOOSER CONVERGENCE CRITERIA

6.0000E+00 1.00C0E-06

FTOL_SAT, FTOL_PRES: NCRMAL RESIDUALS TOLERANCE

1.0000E-07 1.0000E-07

FTCL_SAT, FTOL_PRES: LOCOSER RESIDUALS TOLERANCE

1.0000E-07 1.0000E-07
EPSGAS: RXN PATH TOLS

ITMAX, IRESETMAY, IJACINT, SCALING, P_SCALE, LVARSWICH

4*1.E-4
SOLVER

LU

40 40 1 T
IUPRPFLAG, IUPMFFLAG, DT_REDU,

40 40 5.0000E-01

IJACSWITCH, TJACMIN, IJACRESET,

40 40 40

DHSAT_REL, DHPRES REL: REL. CHANGE FOR JACOBIAN ELEMENT CALCS

1.0000E-08B 1.C000E-08

DHSAT_MIN, DHPRES_MIN: MIN. CHANGE ALLOWED FOR JACOBIAN CALCS

1.0000E-09 1.0000E-02

1.E7 F

ITRAVE, IMFAVE

g

TUPRPLOCSE, IUPMFLOOSE

40 40

NUMBER OF TIMES FOR SPECIFYING MATERIAL MAP

1
START TIME FOR MAP 1
0.0
MATERIAL TYPE GRID MAP
411
# NAME
1 WASTE
NWST
0
NDRZ
0
NMATRESET
0
MAT BOREHOLE
1
RESET TIME, ICWASTE
0.0 0
POWASTEIC
0.0
SOWASTETIC
0.0
PRESDRZ
0.0
NBORERESET

LAMBDA S0R SGR
1.517E+00 0,3333333 0.0

HHERER®EO

SBMIN POMIN PCMAX PCT_A
0.34 1.01325E5 9807. 0.0
PERMX PERMY PERMZ

1.18E-14 1.18E-14 1.18E-14

PCT_EXP KRP KPC KPT
-0.2865812 5 2 1
POROSITY COMPRES
0.45 0.0E-00

TOL AND SOCEFFMIN FCOR PERMEABILITY MODELS 11 & 12

1.000000E-02 1.00000CE-0Q3

NMATSP, FOR SMOOTH PERMEABILITY TRANSITION MQDEL

0
FRACTURE MODEL
F
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KLINKENBERG EFFECT
F

GRAVITY CONSTANT (GSTD) AND GAS CONSTANT R

9.73D+00 8.21451CD+00

REFERENCE TEMPERATURE AND PRESSURE FOR DENSITY CALCULATICNS

3.00150E+02 1.01325E+05

SALT{WT.%) DEN_BFR KGSAT IDGAS COMPR_ER WMSALT WMHZ2O

0.0 1.0Q0E+03 0 0 0.000CE-00 58.442468D-03

VISC_BR VISC_GAS
1.0000E-03 B8.92000E-06

GAS DENSITY DATA: =0 COMPUTE; =1 INTERPOLATE

1

GAS MOLE FRACTIONS FOR H2, CO2, CH4, N2, 02,
1.0000E+00 Q,0000E+00 0.0000E+00 0.C000E+00 0.0000E+00 (.0000E+00
GAS MOLE CULAR WIEGHTS FOR H2, CO2, CH4, N2,

2.01588D-03 44.0098D-03 16.04276D-0

11

RKS SPECIFIED: TC FOR HZ, CO2, CH4, Nz,

3

AND H2S

H2S5, AND 02
28.01348D-03
NUMBER OF GAS COMPONENTS ACTUALL USED (NGAS)

H2S, AND 02

34.08188D-03
AND COMPONET NUMBER (N1GAS}

43.60D+00 304.15D+00 190.63D+00 126.15D+00 373.55D+00
RKS SPECIFIED: PC FOR H2, COZ, CH4, N2, H2S, AND 02
20.47D+05 73.76D+05 46.17D+05  33.%4D+05 90.07D+05

RKS SPECIFIED: ACEN FOR H2, CO2, CH4, N2,
0.00D+00 0.231D+00 0.010D+00 0.045D+00

RKS SPECIFIED: SPECIAI, PROPERTIES FOR H2- TCHZ,

43.6D+00 20.47D+05 2.01588D-03

RKS SPECIFIED: CONSTANTS OMEGARA AND OMEGAB

0.42747D+0C 0.08664D+00

H25, AND 02
0.100D+00

PCHZ,

18.01528D-03

1

154.77D+00

50, 80D+05

0.019D+00

WMHZ

RKS SPECIFIED: BINARY INTERACTION PARAMETERS, AKIJ(1-MGAS, 1-MGAS)

BINARY INTERACTION PARAMETERS FOR H2
+0.0000D+00 ~-0.3426D+00 -0.0222D+00
BINARY INTERACTION PARAMETERS FOR COZ
-0.3426D+00 +0.0000D+00  +0.0933D+00
BINARY INTERACTION PARAMETERS FOR CH4
-0.0222D+00 +0.05833D+00 +0.0000D+00
BINARY INTERACTION PARABMETERS FOR N2
+0._.0978D+00 -0.0315D+00 +0.0278D+0
BINARRY INTERACTION PARAMETERS FOR HZS
+0.0000D+00 +0.0889D+00 +0.0850D+00
BINARY INTERACTION PARAMETERS FOR 02
+0,00000+00 +0.0000D+00 +0.0000D+0Q0

g

+0.0878D+00

-0.0315D+00

+0.0278D+00

+0.0000D+00

+0.1696D+00

-0.0078D+00

IGASVAR (1=GENERATION USING REACTION SOURCE;

1

RATE CONSTANTS: CORROSION (RKCOR) AND BIODEGRADATION

c.0 0.0 F

HUMIDITY FACTORS: HUMFAC_COR, HUMFAC_BIOQ

0.0 0.0

RATE CONWETANTS: BRUCITEI AND BRUCITEH
0.0 0.0

RATE COEFFICIENTS: RXH2ZS AND RICOZ2

CHEMISTRY CUTOFF SATURATION: SOCMIN
0.0

REACTANT/PRODUCT MOLECULAR WEIGHTS(H2

2.0159CE-03 1.80150E-02 5.58470E-02

0.0000D+00

+0.0383D+00

+0,0850D+00

+0.0000D+00

+0.,000D+00C

0= USING WELLS)

H20, Fe,

(RKBIO)

[C6-H10-0E]1/6)}

2.70230E-02

1

+0.0000D+00

+0.16496D+00

+0.0000D+00

31.9988D-03

+0.0000D+00

+0.0000D+00

-0.0078D+00

+0.0000D+00

REACTANT/PRODUCT MOLECULAR WEIGHTS(Fe{OH)2, FeS, MgQ, Mg{CH)Z, MgCO3}
8.43142E-02
S_HZ,5_H20,5_Fe,5_Bio,S_FeQHZ,S_FeS,S_Mg0, S_MgOH2, S_MgCO3

8.98617E-02 8.79000E-02 4.03044E-02

0.0E+00 0.0E+00 0.0E+00 0.0E+00
0.0E+00 C.0E+00 O0.0E+00 0.0E+00
0.0E+00 O_0E+00 0.0E+00 0O.0E+00
0.0E+00 C.0E+00 O0.0E+00 0.0E+00
0.0E+00 O0.0E+00 O0.0E+00 0.0E+00
0.0E+00 O0.0E+00 O0.0E+00 0O.0E+00
0.0E+00 0.0E+00 0Q.0E+00 0.0E+00

a.

0
0
a
0.
0
0

REACTANT/PRODUCT DENSITIES (Fe, Fe{OH)2, FeS,

7.8700E+03 3.40000E+03 4.70000E+D3
REACTANT/PRODUCT DENSITIES (MgO, Mg(OH)Z,
3.6000E+03 2.37000E+03 3.050C0E+03

WICKING SATN, HUMID SMOOTHING, ALPHARXN

0.0 F F 2000.
WLILL CREEP CLOSURE BE ACTIVATED?
F
WILL RADICNUCLIDE DECAY BE ACTIVATED?
F
WILL TRANSPORT BE CALCULATED?
F

5.83196E-02

2.17000E+03

.OE+00 O.0FE+00 O
.0E+00 O0.0E+00 QO
.0E+00 OQ.0E+00 0@
OE+00 O.QE+00 O
.0E+00 O.0E+00 O
.0E+00 O.0E+00 O
CE+00 O.0E+D0 O
[C6-H10-05
1.10000E+03
MgCQ3, SALT)

.0E+00
.0E+00
.QE+00
.OE+00
LOE+0D0
LOE+00
.OE+00
1/86)

ODOoOOoC o000

.QE+00
.0E+00
.QE+00
LOE+00
.QE+Q0
.OE+00
.0E+00

COoOoCoo

.0E+00
.0E+0Q
L0E+00
L0E+00Q
.0E+00Q
.QGE+00
.0E+00
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A.3.3 Test Case 3: Output Difference File, BF2_QB0600_ES47 TEST3 OUT.DIF

Note: differences due to new input: information being reported in the output files are highlighted
in bold italics.

Ikt g ok e dr ok e de ok

File PAA: [ANALYSIS.BF.QBO500.ES47.TEST3|BF2 (QBO600_ES47 TESTI.CUT;1

2 ** Beginning of BRAGFLO Version: 6.0 Revised: 01/15/07 **

3 ** Begun on: 02/13/07 at 14:11:35 Run on: TBB - ALPHA AXP OpenvMS V8.2 **

4 Kh A hk Rk ok ko drokkohokdeoh ke ke ke ke kb bk Ak dr ok w ok dek ok ko kA deok ko ko oh ok ok h ok kW ok ok ko k kR
J ok % % ik
File PAA: [ANALYSIS.BF.QBOS00.ES47.TEST3]BF2_VMS82_V500_ES47_TEST3.CUT;1

2 ** Beginning of BRAGFLO Version: 5.0 Revised: 01/22/03 **

3 ** Begun on: 04/06/06 at 15:41:53 Run on: GNR - ALPHA AXP OpenVMS V§.2 **

4 LR ERE ERE R EEEEERERE R R R R R R R R R R R RR R RN AR EEEEE RS R R RLE AR SRS RRRRREER AR R R RER SRR RS

Aok e Aok ek R o &

de e ok g ek e ek ok ke N

File PAA: [ANALYSIS.BF.QBU500.ES47.TESTI|BF2 QBOACD _ES47 TESTI.OUT;1
61 PAA: [ANALYSIS.BF.QBG600.ES47.TEST3 ] BF2_QB0600_TEST3.INP;1

62 IR RS RS E R SR R R R R e S F I EEEEEEEF R R R R R R R R R R R R F LR ESEREEEREERERERERR SRR R R R R R EE R SR ERS]
Jr i % ko Kk
File PAA:[ANALYSIS.BF.QB0600.ES47.TEST3 1BF2_VMSH2_VS00_ES47_TEST3.0UT;1

51 PAA: [ANALYSIS.VMS8Z .BF2 .V500.ES47.TEST3 | BF2_TEST3_QA0500. IND; 2

62 AR A AR AL RERE S SRS EEREEE RS FESRERREESREFEENFENYFEEEEEEEEES RS SRR AR R RR R SRR R EEEENEEESERSS.]

ok ok oW de kR Rk ok e

ddrk Wk ok ok ok ok ow ok

File PAA: [ANALYSIS.BF.QBO600.ES47.TEST3]BF2_QB0O600_ES47_TEST3.0UT;1
66 PAA: [ANALYSIS.BF.QBO600.ES47.TEST3 JBF2_CLOSURE.DAT;1

67 AR R A EREESEEEEEEREEREREESEEELEEEEEERFEEEE SRR RS RRER RS LR R ERREREEEREREREEESEEESESEESS]
dod ke ke ok

File PAA:[ANALYSIS.BF.QBU500.ES47.TEST3]|BF2_VMS82 V500_ES47_TEST3.CUT;1
[33] PAA: {ANALYSIS.VMS82.BF2.V500.ES47,TEST3 | BF2_CLOSURE.DAT; 1

67 ek de de W g ke K ke ek ke ke Kk de ok de ok o de ok e ok e ok ok e gk e e e e e dr e de e e e ok e de ok ok ok ek ok e R R Aok ke Rk ek ok ke ke o e o e e
d de ok e gk ok e dr ko

k de ok g e ek e ke

File PAA:[ANALYSIS.BF.QBO6Q0.ES47.TEST3]|BF2_QBC600_ES47_TEST3.0UT;1
71 PAR: {ANALYSIS.BF.QB0O600.ES47.TEST2 1BF2_QBO6C0C_ES47_TEST3.0UT; 1

72 LR R R R RS R R E AR R R R R R R E R R R EEN R EREEERRSR R RS R RREERE RS EREREEERERS:]
d gk g g A

File PAA: [ANALYSIS.BF.QBOG00.ES47.TEST3]BF2_VMS82_v500_ES47_TEST3.OUT;1
71 PAA: [ANALYSIS.VMSHZ.BF2.V500.ES47.TEST3] BF2_VMS82_V500_ES47_TEST3.OUT;1

72 Aok ok khdekkhdek kb kk otk ddh kbt bk h kA h kT Ak w kdk kok ddkdek & ok & gk o dr ok ek ok de g ok ok ok gk e ok e e ok ok
WAk whAkkhkowk
LEE R R R R E R R

File PAR:[ANALYSIS.BF.QBOG00.ES47.TEST3]1BF2_QBO600_ES47_TEST3.OUT;1

76 PAA;: [ANALYSIS.BF.QBO500.ES47.TEST31BF2_0BO600_ES47 TEST3.SUM;1

77 ok dkkkkk ok kk ok kR kb kAT b Ak A kA Ak kk bk ko vk wh R hkdkk kdkbddrdk ook dekordrdkok dodkohdedk ok de ke ok ke ok
LR RN
File PAA:[ANALYSIS.HF.QBO600.ES47.TEST3]BF2_VMSA2Z_V500_ES47_TEST3.OUT;1

76 PAA: [ANALYSIS.VMS82Z.BF2.V500.E547 . TEST3 ]| BF2_VMS82_V500_ES47 TEST3.SUM;1

77 LA R A AR LR R RS ESA S RAREERREERERARRERR RS R RS RN FENEREEEEEAREAS S AR SRRER R RS RREERERESERES]

4 ode kb ke okook ke od ok k&
vk k ok dokok ok ok kb

File PAA:[ANALYSIS,BF.QBOG00.ES47.TEST3]BF2_QBO600_ES47_TEST3.0UT:1
125 Restart output timestep interval {(IPRNTRST) = 100
127

WA EEESERS R EREEEREEREEE SR NS EEEEEEEEE SR E RS R RS R R R R EREEERSARR A ERER AR EREREEEREEEEEREEEREEEEESERESEESEES]
LEE R E R SRR AR ERESEEREEEEEES]

ER S R NS

File PAA:[ANALYSIS.BF.QB0600.ES47.TEST3]BF2_VMS22_VS00_ES47_TEST3.0UT;1
125 Restart output timestep interval (IPRNTRST) =100
127

LES AR ESEELEEEAESEEE SRR R N R N R EEE A PR FE NSRS E IR RS E L E LR LS
LEE R E R SR RS EREEESEEELEEREES]

EEE RS B8 ZU RN

Ak Ehkhkkodkwk

File PAA:[ANALYSIS.BF.QBO600.ES47.TEST3]BF2_QB0600_ES47_TEST3.0UT;1
178 43 0 0@ RXNR(I,J,K,5) Fe(OH)2 sulfidation rate mol/s
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179
180
131
182
183
184
185
186
187
188
189
190
191
132
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
228
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248

a4
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
6d
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
a3
84
85
86
87
asg
89
20
21
92
93
94
95
96
97
98
29
100
101
102
103
i04
105
106
107
108
109
110
i11
112
113
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ODCCO0ODOO0OO0O0O00O0O0

RXNR(IX,J,K,6) Fe
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Page 231 of 1712

sulfidation rata mol/s

RXNR(I,J.K,7) MgOQ hydration rate mol/s
RXNR(X,J,K,8) Mg(OH)2 carbopation rate mol/s
RXNR(I,J,.K,9}) MgO carbonation rate mol/sa

QR(I,J.K,1}
QR(I,J.K,2)
QR(I,J,K,3)
OR(I,J,K,4)
QR(I,J,K,5)
QR(I,J,K,6)
QR(I,J,K,7)
QR(I,J.K,8)
QR(I,J.K,3)

H2 generation rate -- simple model kg/({s*m*3)

Brine consumpticn rate -- asimple model kg/(s*m*3)

Fa consumption rate -- simple model kg/(s*m*3)
C6-H10~05 consumption rate —- simple model kg/(s*m+3)
Fa(0H)Z2 generation rate -- gimpla model kg/(s*m*3)
FaS geperation rate -- simple model kg/{(s*m*3)

Mg generation rate -- simple model kg/(s*m*3)
Mg(0H)2 generation rate -- simple model kg/(s*m*3)
MgC03 generaticon rate -- simple model kg/(a*m+3)

CONCFE(I,J,.K.1) Fe concentration -- simple model kg/m*3
CONCBIO C6-B10-05 concentration -- simple model kg/m+3

CONCFE(I,J,K,2)
CONCFE(I,J,K,3)
CoONCMG (I,J,K,1)
CONCMG (X, J,K,2)
CONCMG (I,JT,K,3)

Fe{0H)2 concentration -- simple model kg/m+3
Fef concentration -- gimple model kg/m+3
MgO concentration -~ gimple model kg/m+*3
Mg(OH)2 concentration -- simple model kg/m*3
MgCO3 cencentration -- simple model kg/m*3

CONCST Salt concentration -- simple model kg/m*3
FPORSOLID Volume fraction of generated solids dimensionless

GENRAT (
GENRAT(
GENRAT(
GENRAT (
GENRAT(
GENRAT(
GENRAT (

1,1,J,K)
2,I,J,R)
3,%,3,K)
4,I,J,K)
5,X,J,K)
6,I,J.K)
7,X,J,R)
GENRAT( 8,X,J,K)
GENRAT( 9,I,J3.K)
GENRAT(10,I,J,.K)
GENRAT(11,X,J,K)
GENRAT(12,X,J,K)
GENRAT(13,I,J,K)}
GENRAT(14,X,J.K)
GENRAT(15,I,J.K)
GENRAT(16,X,J,K)
GENRAT(17,I,J,K)
GENRAT(18,T,J,K}
GENRAT(19,I,J,K)
GENRAT(20,I,J.K)
GENRAT(21,I,J,K)
GENRAT(22,I,J,K)
GENRAT(23,I,J,K)
CONCRXN( 1,I,J,K)
CONCRXN( 2,I,J,K)
CONCRXN( 3,I,J.K)
CONCRXN( 4,I.J.K)
CONCRXN( 5,I,J,K)
CONCRXN( 6,I,J,K)
CONCRXN( 7,I,J,K)
CONCRXN( &8,I,J,K)
CONCRXN( 9,I,0,FK)
CONCRXN(10,,.J,K)
CONCRXN(11,I,.J,K)
CONCRXN(12,I,J,K)
CONCRXN(13,I,J.K)
CONCRXN(14,X,J,K)
CONCRXN(15,I,J,K)
CONCRXN(16,I,J,K)
CONCRX(17,I,J,K)
CONCRXN(18,I,J,K)
CONCREN(19,I,J,K)
CONCREN(20,I,J,K)
CONCREN{21,X,J,K)
CONCREN(22,I,J,K)
CONCRXN(23,I,J.K)

FaCO3_F generation rate
FaC03_0 genmeration rate --
Fa(0H)2 generation rate
FeQ(OH) generation rate

H2 generation rate -- reaction path model kg/(83*m+3)
C02 generation ratea -- reaction path model kg/(s*m+3)
CH4 generation rate -- reaction path modael kg/(g*m*3)
N2 generation rate -- reaction path model kg/(s*m+3)
H28 genmeration rate -- reaction path model kg/(s*m*3)
02 generation rate -- reactionm path model kg/(s*m+3)
H20 generation rate -- reaction path model kg/(s*m+*3)

R3804 generation rate -- reactionm path model kg/(s*m*3)

HNC3 gemeration rate -- reaction path model kg/(s*m+3)

H2 concentration -- reaction path model kg/m+3

Co2 concentration -- reaction path model kg/m+3

CAd4 concentration -- reactiom path model kg/m*3

N2 concentration -- reacticn path model kg/m*3

H28 concentration -- reaction path model kg/m+3

02 concentration -- reactiom path model kg/m*3

H20 concentration -- resaction path model kg/m*3
H2804 concentration -- reaction path model kg/m*3
HNO3 concentration -- reaction path model kg/m*3
C6-A10-05 concentration ~- reaction path model kg/m*3
Fe concentration -- reaction path model kg/m+3
Fagld F concentration -- resaction path model kg/m*3
FasS2 O concentration -- reacticn path model kg/m*3
FaC03_F concentration -- reaction path nodel kg/m*3
FaeC03 O concentration -- reaction path model kg/m*3
Fa(OR)2 concentration -- reaction path model kg/m*3
FaO(OR) concentration -- reaction path model kg/m*3
Fa304 concentraticn -- reaction path model kg/m*3
Fa8 conceptration -- reacticon path model kg/m+3
Ca0 concentration -- reactiom path model kg/m~3
Ca(OH)2 concentration -- reaction path model kg/m*3
CacC03 concantration -- reaction path model kg/m*3
H2 concantration -- radiolysis kg/m*3

HZ2OFLOWIN Water inflow rate kg/s
B MASH CUM(1) Total isctope mass from Waste Region 1 kg

C6-H1i0-05 copmsumption rate -- reaction path model kg/(s*m*3)
Fa consumpticn rate -- reaction path model kg/(s*m*3)
FaS32 F generation rate -- reaction path model kg/(s*m*3)
Fa52 0 gapneration rate -- reaction path model kg/(s*m+3)
reaction path model kg/(s*m*3)
reaction path model kg/(5*m*3)
reaction path model kg/(s*m+3)
reaction path model kg/(a*m+3)
Fa304 generation rate -- reaction path model kg/(s5*m*3)
FaS generation rate -- reaction path model kg/(s*m*3)
Ca0 generation rate -- reacticn path model kg/(s*m*3)
Ca(0OH)2 generation rate -- reacticn path model kg/(3*m+3)
Caco3 ganeraticon rate -- reaction path model kg/(s*m*3)
H2 generation rate -- radiolysis kg/(s*m+*3)
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249
250
251
252
253
254
255
256
a57
258
258
261

114
115
116
117
118
119
120
121
122
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124
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B CONC _CUM(1) Total isotope comnc from Waste Region 1 kg/m*3

g _MASS CUM(1) Total solid isctope mags from Waste Regiopm 1 kg
B MASS CUM(2) Total isotope mass from Waste Regiomn 2 kg

B _CONC _CUM(2) Total isotope conc from Waste Regiom 2 kg/m*]

8 _MASS CUM(2) Total solid isotope mass frem Waste Region 2 kg
B MARS( 1,1) Mass of isotope 1 from Waste Region 1 kg

B MASS( 1,2) Mass of isotope 1 from Waste Region 2 kg

B CONC( 1,1) Copc of lsotope 1 fram Waste Region 1 kg/m*3

B coNC{ 1,2) Conc of isotope 1 from Waste Region 2 kg/m+*3

8 Masd9( 1,1) 8Soliid mass of isotope 1 from Waste Region 1 kg

8 MASS( 1,2) Solid mass of isotope 1 from Waste Region 2 kg

LA RS RS SRR ERELEEEEESEEREEESERERERERER SRS E SRR RS R R R R R R R R EEEEEESSESE SRR EREREREEEEEEREEEEEEERESE -]

kdkkkkwkkr kW khth bk hhkarkkdk

ok ok ko

File PAA:[ANALYSIS.BF.QBO600.ES47.TEST3]BF2 _VMS82 V500 ES47_TEST3.0UT;1

178
172
180
181
182
183
184
185
136
187
188
182
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
a7
208
209
210
211
212
213
214

216
217
218
218
220
221

223
224
225
226
227
228
229
230
a3l
232
233
234
235
236

0

st vt I e Yt [ e J o J vt Y i Y e Y i I > O s Y v Y i e I o J e Y i Y e o I [ i JN i [ il Y o N oo I s Y s [ e e Q0 e I oo Y i [ v Y e N e JN0 o I s JY e e JY o J0 i I o Y i o I e J i 0 ol Y i o I Qi Y ol . Y e ol )

(ol R oo I ov i o e B e v B o B vor Y v B con B e B v B e B o e oo e I e B e Y o e e e B - e D oo e e o e oo oo e Y e Y o oo o i e e v 0 o ) o e - o e v e o e o e o }

OR(TI,J,K,1) H2 generation rate -- simple model kg/[(s*m*3)

QR(I,J,K,2) Brine consumption rate -- simple model kg/{s*m"3)}

OR({I,J,K,3) Fe consumption rate -- simple model kg/{s*m*3)

QRII,J,K,4) C6-H10-05 ceonsumption rate -- simple model kg/(s*m™3)

CONCFE Fe concentration -- simple model kg/m"3

CONCBIQ C6-H10-05 concentration -- simple model kg/m"3

GENRAT( 1,71,J,K) H2 generation rate -- reaction path model kg/(s*m™3)
GENRAT( 2,I,J,K) CO2Z generation rate -- reaction path model kg/{s*m"3)
GENRAT{ 3,I,J,K) CH4 generaticn rate -- reaction path model kg/{s*m"3}
GENRAT{ 4,I,J,K) N2 generation rate -- reaction path model kg/(s*m"~3)
GENRAT{ 5,I,J,K) H2S generation rate -- reaction path model kg/{s*m"3)
GENRAT{ 6,T,7,K) 02 generaktion rate - reaction path model kg/(s*m"3)
GENRAT{ 7,I,J,K) H20 generation rate -- reaction path medel kg/{s*m"3)
GENRAT{ 8,I,J,K) H2804 generation rake -- reaction path model kg/(s*m"3)
GENRAT{ 9,I,J,K) HNQ3 generation rate -- reaction path model kg/{(s*m™3)
GENRAT{10,I,J,K) C6~-H1C0-05 consumption rate -- reaction path model kg/{s*m"~3)
GENRAT{(11,I,J.K) Fe consumption rate -- reaction path model kg/(s*m"3)
GENRAT{12,I,J,K) FeS2_F generation rate -- reaction path model kg/{(s*m"3)
GENRAT{13,I,J,K) FeS2_0 generation rate -- reaction path model kg/(s*m~3)
GENRAT{14,I,J,K) FeCO3_F generation rate -- reaction path model kg/(3*m™3)}
GENRAT{15,I,J,K) FelC03_0 generation rate -- reaction path model kg/i{s*m™3}
GENRAT{16,I,J7,K) Fe(OH)2 generation rate -- reaction path model kg/ (s*m~3)
GENRAT{17,I,J,K) FeC{OH) generation rate -- reaction path model kg/{s*m"3)
GENRAT{18,I,J,K) Fel04 generation rate -- reaction path model kg/(s*m™3)
GENRAT{1%,T,J,K) FeS generation rate -- reactlion path model kg/(s*m"3)
GENRAT{20,I,J,K) Cal generation rate -- reaction path model kg/(s*m"3)
GENRAT{21,I,J,K) Ca(OH})2 generation rate -- reaction path model kg/{s*m"~3)
GENRAT{22,I,J,K) CaCOl generation rate -- reaction path model kg/(s5*m"3)
GENEAT{23,T,J,K) H2 generation rate - radiolysis kg/(s*m™~3)

CONCRXN( 1,I,J,K) H2Z concentration -- reaction path model kg/m™3

CONCRXN( 2,I,J,K) CO2 concentration -- reaction path model kg/m"3

CONCRXN( 3,I,J,K) CH4 concentration -- reaction path model kg/m™3

CONCRXN( 4,I,J,K) N2 concentration -- reaction path model kg/m"3

CONCRXN( 5,I,J,K) H2ZS concentration -- reaction path model kg/m™3

CONCRXN( 6,I,J,K) 02 concentration -- reaction path model kg/m"3

CONCRXN( 7,I,J,K) H20 concentration -- reaction path model kg/m™3

CONCRXN( 8,I,J,K) H2504 concentration -- reaction path model kg/m™3
CONCRXN( 9,I,J,K) HNO3 concentration -- reaction path model kg/m"3
CONCRXN(10,I,J,K) C6-H10-05 concentration -- reaction path model kg/m™3
CONCRXN(11,I,J,K) Fe concentration -- reaction path model kg/m™3
CONCR¥N(12,T,J,K) FeS2_F concentration -- reaction path model kg/m™3
CONCRXN(12,I,J,K) FeS2_0 concentration -- reaction path model kg/m*3
CONCRXN(14,I,J,K) FeCO3_F concentraticn -- reaction path model kg/m"3
CONCRXN(15,I,J,K) FeC03_0 concentration -- reaction path model kg/m"3
CONCRXN(16,I,J,K) Fel(CH)2 concentration -- reaction path model kg/m™3
CONCRXN(17,I,J,K) FeQ{(0QH) concentration -- reaction path model kg/m~3
CONCRXN(18,1,J,K) Fe30d4 concenktration -- reaction path model kg/m™3
CONCRXN(19,1,J,K) FeS5 concentration -- reaction path model kg/m™3
CONCRXN(20,I,J,K) Ca0 concentration -- reaction path model kg/m"3
CONCRXN(21,I,J.K) Cal(CH)2 concentration -- reaction path model kg/m"3
CONCRXN(22,I,J,K) CaC03 concentration -- reaction path model kg/m~3
CONCRXN(23,I,J,K) H2 concentration -- radiolysis kg/m"3

H20FLOWIN Water inflow rate kg/s

B_MASS CUM(1l) Total isotope mass from Waste Region 1 kg
B_CONC_CUM(1l) Total isotope conc from Waste Region 1 kg/m"3
S_MASS5_CUM(1l) Total solid isctope mass from Waste Region 1 kg
B_MASS_CUM(2) Total isotope mass from Waste Region 2 kg

100 0 0 B_CCONC_CUM({2) Total isotope conc from Waste Region 2 kg/m™3
101 0 O 5_MASS CUM(2) Total solid isotope mass from Waste Region 2 kg
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237 102 0 0 B MASS( 1,1) Mass of isotope 1 from Waste Region 1 kg

238 103 0 0 B_.MASS( 1,2) Mass of isotope 1 from Waste Region 2 kg

239 104 0 0 B_.CONC( 1,1) Conc of isotope 1 from Waste Region 1 kg/m~3
240 105 0 0 B_.CONC( 1,2) Conc of isotope 1 from Waste Region 2 kg/m"3
241 106 0 0 S_MASS( 1,1) Solid mass of isotope 1 from Waste Region 1 kg
242 107 0 0 S MASS( 1,2) Scolid mass of isotope 1 from Waste Region 2 kg
244

LR R RS E R R R LR RS R S R R AR RS E S R RS AR E SRR EEEEEEEEEESEEEE R RS LES R AL RS ESEE RS SN
Fh A AR KA TR hRA KTk kh ke ko kok &
R T Y]

Awkdhkkkhkkdih

File PAA: [ANALYSIS.BF.QBU60C.ES47.TEST3|BF2_QB0O600_ES47_TEST3.QUT; 1

&30 inataad of Input IC's for the Cavities

431 [0=No, l=Yas] (ICWASTE) = 0

433 oniform Cavity Region

434 Uniform Cavity Region

4368 e
o ko odr
File PAA: [ANALYSTS.BF.CBO600D.ES47.TEST3I]BF2_VMSB2_VSCQ0_ES47_TESTI.OUT;1

413 instead of Input IC's for the wWaste

414 [0=No, l=Yes] (ICWASTE} = 0

416 Uniform Waste Region

417 Uniform Waste Region

413 e o

hkkohk oWk ke kkh

LR ER SRR R R RS N

File PAA: [ANALYSIS.BF.(QB0GC0.ES47,.TEST3]BF2_CQBO600_ES47_TEST3.QUT:1
465 TOL = 1.0000E-02
466 SOCEFFMIN = 1,0000E-03
468 Fracture model will be used? {KFRACTURE): F

&k ode dr ko

File PAA: [ANALYSTS.BF.(QBOG00.ES47.TEST3|BF2_VMSA2_V500_ES47_TESTI.OUT; 1
449 Fracture model will be used? {KFRACTURE): F

LR RS A RS R NS S

tA R RS A RS EERE]

File PaA: [ANALYSIS.BF.GBU600.ES47.TEST3]1BFZ_QB0G00_ES47_TEST3.QUT;1
567 Intringic reaction rate constants? (LINTRIM): F

569 Reacticn rate constants (RK):
&k ok ko

File PAA: [ANALYSIS.BF.(QB0OGCUO.ES47,.TEST3]|BF2Z_VMS82 V500 _ES47_TEST3.QUT:1

548 Reaction rate constants (RK):
LA S RS A RS NEEE]

AR S A S NS E XL S
File PAA: [ANALYSIS.BF.CB0O600.ES47.TESTI]BF2_QBO600_ES47_TEST3.OUT;1
577 Mg0 hydration reaction rate constants:
578 Inundated reaction (BRUCITEI) = 0.000000E+00 mol MgQ/{(s*m+3)
579 Humid reaction (BRUCITEH) = 0.000000E+00 mol Mgo/(3*m*3)
581 Saturation cutoff value (SOCMIN}: 0.Q00000E+00
583 Stoichicmetric coaff's for Ryxn 1:
584 H2 coefficient = 0.000000E+00
585 H20 coefficient = 0.000000E+00
586 Fa coafficient = 0.000000E+00
587 Bio coefficiaent = 0.000000E+00
588 Fe{OH)2 coefficient = 0.000000E+00
589 Fef coefficient = 0.000000E+00
590 Mg0 coefficient = C.000000E+00
591 Mg(OR)2 coefficient = 0.000000E+00
592 MgC03 coefficient n 0.000000E+00
594 Stoichiometric coeff's for Rxn 2:
595 H2 coefflicient = 0.000000E+00
596 H20 coefficiant = 0.000000E+00
597 FPe coefficient = 0.000000E+00
598 Bio coefficient = 0.000000E+00
599 Fe(0QH)2 coefficient = 0.000000E+00
500 Fa8 coefflcient = 0.000000E+00
601 Mg0 coefficlent = 0.000000E+00
602 Mg(OH)2 coefficient = 0.000000E+00
603 MgCO3 coefficient = 0.000000E+00
605 Stolchicmetric coeff's for Rxn 3:
5086 H2 coefficient = 0.000000E+00
607 H20 coefflclent = 0.000000E+00
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508 Fa coefficient = (.000000E+00

509 Bio coefficient = 0.000000E+00

&10 Fa{OR}2 coefficient = (.000000E+00
611 Faf coafficiant = 0.000000E+(20

&12 MgO coefficiant = (.000000B+00

6§13 Mg {OH)2 coefficient = 0.000000E+00
614 MgC03 coefficient = 0.000000E+00
616 Stoichiometric coeff's for Rxn d:
617 H2 coefficient = 0.000000E+00

618 H20 coefficient = 0.000000E+00

619 Pe coafficient = 0.000000E+00

620 Bio coefficient = 0.000000E+00

621 FPa{OE})2 coefficient = 0.000000E+00
622 Pag8 coefficient = 0.000000E+00

623 MgO coefficient = 0.000000E+00

624 Mg (OH)2 coefficient = 0.000000E+00
825 MgCO3 coefficient = 0.000000E+00
6§27 Stoichicmetric coeff's for Rxn 5:
628 H2 coefficient = 0.000000E+00

629 H20 coefficient = 0.000000E+(0

5§30 Fe coefficient = 0.000000E+00

6§31 Bio coefficient = 0.000000E+00

6§32 . Fe(OH)2 coefficient = 0.000000E+00
633 FeS coefficient = 0.000000E+00

634 Mg0 coefficient = 0.000000E+00

635 Mg (OR)2 coefficiant = 0.Q00000E+00
6§36 MgC03 coefficient = 0.000000E+00
5§38 Btoichicmetric coeff’'s for Rxn 6:
539 HZ coefficiant = 0.000000E+00

540 H20 coefficient = 0.000000E+00

641 Fa coefficient = 0.000000E+00

5§42 Bioc coefficient = 0.000000E+00

643 Fa(0H)2 coefficient = 0.000000E+00
644 Fe8 coefficient = 0.000000E+00

545 MgO coefficient = 0.000000E+00

646 Mg(OH)2 coefficient = 0.000000E+00
547 MgC03 coefficlant = 0.000000E+00
649 Stoichiometric coeff's for Rxn 7:
550 H2 coefficiant = 0.000000E+00

651 H20 coefficient = 0.000000E+00

652 Fa coefficient = 0.000000E+00

653 Bio coefficient = 0.000000E+00

654 Fa(0H)2 coafficient = 0.000000E+Q0
6§55 Paf coefficient = 0.000000E+00

656 Mg0O coefficient = 0.000000E+00

6§57 Mg(0H)2 coefficient = 0.000000E+00
658 MgC03 coefficient = 0.000000E+0Q
660 Wicking term (SATWICK) = 0.000000E+00
6§61 Humid rates to be smoothed? (LARXN) = F

6§62 Concentration rates to be amoothed? (LARXNZ) = F
663 Rumid rate smoothing factor (ALFHARXN) = 2.000000E+03
665 Molecular weights (WM):
ok ko ok
File PAA: [ANALYSIS.BF.QB0600.ES47.TEST3]BF2_VMSB2 VS500_ES47_TEST3.0UT;1
556 Stoichiometric coeff's for corrosion rxn [S(1,I)]:
557 Gas coefficient 1.068300E+00

558 H20 coefficient 1.863300E+00
589 Fe coefficient = 1.000000E+0Q0

561 Stoichiometric coaff's for biodegr. rxn [S{2,T)]:
562 Gas coefficient = 1.229000E+0D
563 H20 coefficient = 0.CG0QCO0E+Q0
564 Bio coefficient = 1.000C00E+Q0

566 Molecular weights (WM) :

LEE R R E LS XS LN}
LR R B R E R RS
File PAA:[ANALYSIS.BF.(BCO600.ES47.TEST3]|BF2_QB0OA0(Q_ES47 TEST3.0UT;1
569 Bio: 2.7023E-02 kg/mol
571 Molecular weighta {(WM):
6§72 Fe(OH)Z2: §.9862E-02 kg/mol
673 Fe8: 8.7900E-02 ko/mol
5§74 MgQ: 4.0304E-02 kg/mol
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675 Mgi{oH)2: 5.8320E-02 kg/mol

576 MgC0O3: 8.4314E-02 kg/mol

578 Denpities (DEN{1-4)):

679 Fa: 7.8700E+03 kg/m3

680 Fa(0H)2: 3.4000E+03 kg/m3

681 Faf8: 4.7000E+03 kg/m3

582 Bio: 1.1000E+03 kg/m3

684 Dengities (DEN{5-8)):

685 MgO: 3.6000E+03 kg/m3

686 Mg(OR)2: 2.3700E+03 kg/m3

687 MgC03: 3.0500E+03 kg/m3

688 SALT: 2.1700E+03 kg/m3

690 Will creep clesure be used (CLOSURE}: F
Frodr ok ok ok dr
File PAA: {ANALYSIS.BF.QBO600.ES47.TESTI]BF2_VMS82_V500_ES47_TEST3.QUT; 1

570 Bic: 3.0026E-02 kg/mol

572 Wicking term {(SATWICK) = 0.0000Q00E+Q0Q

573 Humid rates to be smoothed? {(LARXN) = F

574 Humid rate smoothing factor {ALPHARXN) = 2.000000E+03
576 Will creep closure be used (CLOSURE}: F

ER AR R R R R RS B S

EE R R R R ERE ]

File PAA: [ANALYSIS.BF.QB0600.ES47.TEST2]1BFZ_(GBO600_ES47_TEST3.QUT:1
779 CPU Time ({total for run) = 0.06 sec = 0.00002 hr

780 LEA A R EARELES R A EREESEE AR RN RS RS EER R RS R LEERE SRR R EREEEEEE LR ERRERRESM]
Ak ok Wk ®

File PAA: [ANALYSIS.BF.QBO600.ES47.TESTIIBF2_VMSA2_VS00_ES47_TESTI.OUT; 1
565 CPTJ Time (total for run) = 0.03 sec = 0.00001 hr

66 LES R ER R EEXEAEE S ERERE RS EETEERREEIE R IR IR R R TR TR EEFTERE R LR LR LY
dedk e ek ke e ko A ko
Ak ok X hok ok h kR

File PAA: [ANALYSIS.BF.(QB0600,.ES47.TEST3BFZ_QBO600_ES47_TEST3.0UT;1
830 Date: 02/13/07 Time: 14:11:35 CPU Time: 0 0: 0: 0.06 { 0.06 sec} ASCII

/233 LR RS RS ALE R RS R R LA RS e R SRR R R AR RS N RN AR RS R NSRRI SRS ERS]
* ok ok ok ok ok

File PAA: [ANALYSIS.BF.QB060C.ES47 .TEST3]BF2_VMSB82_VS500_ES47_TEST3.0UT;1
716 Date: 04/06/06 Time: 15:41:53 CPU Time: 0 0: 0: 0.04 { 0.04 sec) ASCII

719 AEA R ESEREEESEELEELESFEEEREE RS EE S EEREETEEETEREEIEIEENEERSEREASEEAERS RS RS S RS SR LR E]
ERE R S &R 8 AN R

koo ok kA odeodok ok ok

File PAA:[ANALYSIS.BF.QBO600.ES47.TESTA]BF2_(QB0600_ES47_TEST3.OUT;1

B4z CPU Time (total for run} = 0.07 sec = 0.00002 hr

843 EEE R E R EREEE S R R A RS E R AR ES R EEEE R SRR R SRR SRR RS ERER DR R
LA R E X
File PAA:[AMALYSIS.BF.QB0600.ES47_TEST3]BF2_VMS82_VS00_ES47_TEST3.0UT;1

728 CPU Time (total for run) = 0.05 sec = 0.00001 hr

729 LR R R R R R R R R R R R A E R LA

LER & A B S XA RS}

e drodk e ok ook ok ok K

File PAA:[ANALYSIS.BF.QBO600.ES47.TEST3]BF2_QB0600_ES47_TEST3.0UT;1
8593 Date: 02/13/07 Time: 14:11:35 CPU Time: 0 0: 0: 0.07 { 0.07 sec) ASCII

868 LA R S SRR AR R R ARl RS EE AL LR R EEEESEEEREREEASEREEREERERE S E]
dodk ook

File PAA:[ANALYSIS.BF.QBOG(00.ES47.TEST3}BF2_VMSB2Z_V500_ES47_TEST3.0OUT;1
775 Date: 04/06/06 Time: 15:41:53 CPU Time: 0 0: 0: 0.05 { 0.05 sec) ASCII

782 LEA R EEE RS EESEERELERE AR S L ELESERE SRR RS S RIS R RS RS E SRR SRS
ko ok ok dokok &

LA R EER SR ESE]

File PAA: [ANALYSIS.BF.QBO600.ES47.TEST3]BF2_QB060Q0_ES47_TEST3.0UT;1

205 CPU Time (total for run} = 0.08 sec = 0.00002 hr
906 LR RAEER SRS AL LR EEREESEEERE RS RS SR ERERARER SR EREERLESEES SR EREESERS RS ER SRR E LR
LEXE X

File PAA: [ANALYSIS.BF.QB0600.ES47,.TESTI]BF2_VMS32 VE00_ES47 TEST3I.CUT;1
741 CPU Time (total for run) = 0.0% sec = 0.00001 hr

762 AR AR A AR EREEAEESEEREEEER SRR RS EER R R E R R R R R R AR SR EN PR R R ESEER LR &L
e e ek e ek ke Kk ke
de ok e ek ke ok kA

File PAA: [ANALYSIS.BF.QB0600.ES47.TEST3]BF2_QB0600_ES47_TEST3.0UT;1
956 Date: 02/13/07 Time: 14:11:35 CPU Time: O 0: 0: 0.08 ( 0.08 sec) ASCII

961 LR R R N e R E A LA

962 * End of BRAGFLO Version: &.0 Revised: 01/15/07 *

963 * Completed: 02/13/07 at 14:11:35 Run on: TBB - ALPHA AXP OpenvMS V8.2 *

Qgd LR ARASALERELERARELERSEESEESEREEREESEREIEEEEEE RS EELEIEREIERESEEIERAEE LR AERL LR DLl
EEL T

File PAA: [ANALYSIS.BF.QBO&00.ES47.TEST3]|BF2_VMS82_V500_ES47_TEST3.QUT;1
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842 Date: 04/06/06 Time: 15:41:53 CPU Time: O 0: 0: 0.05 { 0.05 sec) ASCII
847 LR R R R R R e e e R E R I R R R LR P
848 * End of BRAGFLO Version: 5.0 Revised: 01/22/03 *
849 * Completed: 04/06/06 at 15:41:53 Run on: GNR - ALPHA AXP QpenvMs vB8.2 *
850 LEE R RS RESEEEE L EERSEEEEREE SRR REERRRRERREEE RS SRRl SRR LRl Rl

LEEE R EER KRS

Number of difference sections found: 18
Number of difference records found: 200

DIFFERENCES /IGNORE={$PACING, TRAILING_SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QB0G00.ES47 TEST3]BF2_QBO600_ES47_TEST3_QUT.DIF;1-
PAA: [ANALYSIS.BF.QB0O600.ES47.TEST3 ] BF2_QB0600_ES47_TEST3.QUT;:1-

PAA: [ANALYSIS.BF.QB0600.ES47.TESTA] BF2_VMSS2_V500_ES47_TEST3.0UT;1

A.3.4 Test Case 3: Output Difference Files, BF2_QB0600_ES40_ TEST3_OUT.DIF and
BF2_QB0600_ES45 TEST3 OUT.DIF

BF2_QB0600_ES40_TEST3_OUT.DIF

de vk ook ok ke o K ke ek

File PAA: [ANALYSIS.BF.QRBOA0OD.ES40.TEST3|BF2_QBC0600_ES40_TEST3.0UT;1
3 ** Begun on: 02/14/07 at 08:52:46 Run on: BTO - ALPHA AXP OpenVMS V8.2 **

4 EER B E SRR EREEEEEFEEERE L R Y R e T RS EE R R E R RS SR E L R E R E R R R R LR RS

d de kg ek

File PAZ:[ANALYSIS.BF.(QBO600.ES40.TEST3]BF2_0OBOG0C_ES47_TEST3.0UT;1
3 ** Begun on: 02/13/07 at 14:11:35 Run on: TBB - ALPHA AXP OpenvMs V8.2 =

4 LER R AR E LA RESSEESEEEESEEEEEELEEEEEESEESESEEEESSRRELERESRREERSlERERER SR EREEEER SR L]
Aok kdk ok ok kok Rk ok

EE R E R R KR ER R

File PAA: [ANALYSIS.BF.QB0500.ES40.TEST3]BF2_QBOG00_ESA0_TEST3.OUT;1

6l PAA: {ANALYSIS.BF.QB0OA00.ESAQ . TEST2]BF2_QB0&00_TEST3.INP;1

62 B R R R B g R e LR R L LR R R R R R TS 22T
Wk kK
File PAA: [ANALYSIS.BF.QBO600.ES40,TEST3]|BF2_QB0&60O0O_ES47_TEST3.0UT;1

61 PAA: [ANALYSIS.BF.QBOG00.ES4A7.TEST3 ] BFZ2_QBO600_TEST3.INP;1

62 ot ek e kT Kk ok e ok ok ok ok ek ok e ke ok e o ok ok o ek kb ok ek ek ok ok e sk ok ek ok ok e Kk R R ok o Kk ke ok ok ok ok ek kb

ok kok dek A kok w K

LR R R E R RS SRS

File PAA:[ANALYSIS.BF.(QB0600.ES40.TEST3|BF2_QBU600_ES40_TEST3.0UT;1

66 PAA: [ANALYSIS.BF.QB(G60C.ES40.TEST3 |BF2_CLOSURE.DAT;1
67 e ek Kk h kA kK ok ke ek ke ke ek ok ok ek ok ke Ak Rk Kk ek Rk Rk Rk kA Rk ok kKR AR R A kK R R K ke ok ok ok ok ok kol

File PAA: [ANALYSIS.BF.QBO&00.ES40.TEST3]BFZ _QB0O600_ES47 TEST3.OUT;1
66 PAA: [ANALYSIS.BF.QB06G00.ES47.TEST3]1BF2 CLOSURE.DAT;1

67 LR R E R R R R R R R R R L S R R R R R AL E A R R R R LR L]
kkkk Ik A Kk k ok

ek drode A de ok ok de ok ok A

File PAA:[ANALYSIS.BF.QB0600.ES40.TEST3]BF2_QB0600_ES40_TEST3.0UT;1
71 PAA: [ANALYSIS.BF.0BO600.ES40.TEST3]1BF2_QBO6)0_ES40_TEST3.OUT;1

72 LA R A AR AR R ERAESE R RSN EEEELEERERREEEESEEERESEEEERSERE SRRl ERRES R RS EEES]
Wk ok
File PAA: [ANALYSIS.BF.QROG00.ES40.TEST3]BF2_QB0600_ES47_TEST3.0UT;1

71 PAA: (ANALYSIS.BF.QBOG0Q.ES47 . TEST31BFZ_QB0A00_ES47 _TEST3.0UT;1

72 LEER AR AR AR XN E I R R R R RN L R L R R R RS RS

® Aok ok dok ok Kok ok W N

®ode R deodrohdeodr ko

File PAA:[ANALYSIS.BF.QB0600.ES40.TEST23]BF2_QB0600_ES40_TEST2.0UT;1
76 PAA: [ANALYSTS.BF.QBO6Q0.ES4Q0.TEST3]BF2_QB0&00_ES40_TEST3I.S5UM;1

77 AR R ERE R EREEEE RS RS R S R R S R R R E R R AN R E SRR R SRR R E R E R EL R EREREEEREERSEERER]

ok ok o e

File PAA:[ANALYSIS.BF.(QBO600.ES40.TEST3]BF2_QB0O600_ES47 _TEST3.0UT;1
76 PAA: [ANALYSIS.BF.QB0600.ES47 . TEST3 ] BF2_QBO600_ES47_TEST3.SUM;1

77 LA R R RS R X R R R R R R R R R R L R R R R S A AR SRR IR S EE RS
Ekk kI kk kA kK

wokk ok ow Aok k k%K

File PAA:[ANALYSIS.BF.QBO600.ES40.TEST2]BF2_QBO600_ES40_TEST3.QUT;1

779 CPU Time (total for run} = 0.08 sec = 0.00002 hr

780 LR AR E R E R SRR AR R EE IR E SR R R R R FE E E N E R R R R R R LR R R E R R R R R RS R RS E R FE RN E R EEE NSRS RN E LR L]
*ow ok ko
File PAA:[ANALYSIS.BF.(QBO600.ES40.TEST3]1BF2_QBOG00_ESA7_TEST3.OUT;1

779 CPU Time (total for run) = 0.06 sec = 0.00002 hr
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780 LR AR S R A R L R RS e R R R R S R NS FEE S FE SR EL R EF R R LR E RS ERE L TR L)
LES AR SRR EREE]

e dr ok ok dr ok ok e ke

File PAA: [ANALYSIS.BF.(QBD&00.ES40.TEST3]BF2_QB0600_ES40_TEST3.0UT;1
330 Date: 02/14/07 Time: 08:52:46 CPU Time: 0 0: 0: ¢.02 { 0.0% sec) ASCII

833 A AR EE R EEEEEEEEEEE TR SR E L R R R R e e R R R SRR R RS R E R R R B
ok kok ok k

File PAA: [ANALYSIS.BF.QB0600.ES40.TEST3BF2_QB0O600_ES47_TEST3I.OUT;1
830 Date: 02/13/07 Time: 14:11:35 CPU Time: 0 0: 0: 0.06 { 0.06 sec) ASCIIT

833 LA R R A AR E AR R R A RS E SRR AR R RS AR R RS R EEREESS SRR EREELEEEE SRR R]
whkkkkkkkkk* K

drodedk ok doh ok ok okokkok

File PAA:[ANALYSIS.BF.QB0O600.ES40.TEST3}BFZ_QBO600_ES40_TEST3.0UT;1

841 CPU Time (this time step) = 0.00 sec = 0.00000 hr

842 CPU Time (total for run} = 0.10 sec = 0.00003 hr

843 IR R R R R R E R RS EREEEESE SR EEL EELEEE EEE BE B EE R EE A S R I SRR R R R R E K TR R TR R R R R
LEE & & &7
File PAA: [ANALYSIS.BF.QBO600.ES40.TESTI]BF2_0B0600_ES47_TEST3.0UT;1

841 CPU Time (this time step) = 0.01 sec = 0.00000 hr

842 CPU Time (total for run) = 0.07 sec = 0.00002 hr

843 RS E R R R RS SRR E SRR E SR F L E N R e LA LA X R R R R R TR

LEEE LSS FE SN

LE AR EEL B EE ]

File PAA: [ANALYSIS.BF.(QB0600.ES40.TEST3)BF2_QB0600_ES40_TEST3.0UT;1
8593 Date: 02/14/07 Time: 08:52:46 CPU Time: 0 O: 0: 0.10 ( 0.10 sec) ASCIT

896 bk hkkhkhk hkkkdk ke dkw kb h ok dhr ko kb ok ko okde ok ok ko ok ek ke kb ok ok ok ko Aok Wk ok ok ok kg ok ok ek ok ok ok ok
ok ok h ook
File PAA:[ANALYSIS.BF.QB0600.ES40.TEST3]BF2_QBO600_ES47 TEST1.0UT:1

893 Cate: 02/13/07 Time: 14:11:35 CPU Time: Q0 0: Q: 0.07 { 0.07 sec) ASCII

896 IR RS R SR R S SRR I RS E SRR REEESEEREEE R Y EEE FEEEEEEE ST F TR L EEREEEEEF SRR EER LIRSS S

Ahkkkkdhkkirkdx

dhkhkk Ak kkhk

File PAA: [ANALYSIS.BF.QB0600.ES40.TEST3]BF2_QBO600_ES40_TEST3.0UT;1

305 CPU Time (total for run) = 0.11 sec = 0.00003 hr

908 LR R L g B R L L Lt R e R R R e R R R AT Y]
* ko k
File PAA:[ANALYSIS.BF.QB0600.ES40.TEST31BF2_QB0600_ES47_TEST3.0UT:1

205 CPU Time (total for rum) = 0.08 sec = 0.00002 hr

S0a LAARSEEEREELEREEEEE SRS S SRR R R R R R R R R R R SRR R

LES R R SRR SRR

W odek kA ko ke ok kR

File PAA:[ANALYSIS.BF.QB0O600.ES40.TEST3]1BF2_QB0600_ES40_TEST3.0UT;1

956 Date: 02/14/07 Time: 08:52:46 CPU Time: ¢ 0: 0: 0.12 ( 0.12 sec) ASCII

961 LA R R R RS R RS RS RE I EELESEE RIS R EEEEEEESE FEERREEEEEEEE NS LN EEEEEEESE FEEELEELE EREREEEE]
262 * End of BRAGFLO Version: 6.0 Revised: 01/15/07 *

963 * Completed: 02/14/07 at 08:52:46 Run on: BTO - ALPHA AXP QpenVMS vg8.2 *

964 Ak hkkt A A d Ak A d AT bk kdek bk bk ko wkkkwhwdrk ko dhdrkd ok drok ko drokdedrok ok de ok ok e sk ok e ke ok e ok ek ok e ok %

ek ok ok k

File PAA: [ANALYSIS.BF.QB0600.ES40.TEST3]BF2_QB0600_ES47_TEST3.0UT;1

958 Date: 02/13/07 Time: 14:11:35 CPU Time: 0 0: 0: 0.08 { 0.08 sec) ASCII

961 LA R ER SRS SR EEE R R E R R SRR R R ER E R EEEE SRR EE SR ELE AR SRR RS EESEEREE SRR E R RS
962 * End of BRAGFLO Version: 6.0 Revised: 01/15/07 *

963 * Caompleted: 02/13/07 at 14:11:35 Run on: TBB - ALPHA AXP (OpenvMS V8.2 *

R4 Kok ok kk kR Ak F KA KA KAk h Ak hk ok d Ak kb kdekkde kb h bk ke hkkkAdkedkbhdhh ko ke hhkworknk

drodrvk oor ek o Kok ok W d

Murber of difference sections found: 11
Number of difference records found: 15

DIFFERENCES /IGNORE= (SPACTNG, TRAILING_SPACES,BLANK LINES)/MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QB0600.ES40.TEST3 ] BF2_QB0600_ES40_TESTI_OUT.DIF;1-
PAA: [ANALYSIS.BF.(QB060C0.ES40.TEST3 ] BF2_QBJAC0_ES40_TEST3.0UT; 1~
PAA: [ANALYSIS.BF.QB0600.ES40.TEST3 ] BF2_QBO600_ES47_TEST3.0UT;1

BF2_QB0600_ES45 TEST3 OUT.DIF

ER R R B E RN SR RS

File PARA: [ANALYSIS.BF.QB0G0C.ES45.TEST3]BF2 QBOA0O0_ES45_TEST3.QUT;1

3 ** Begun on: 02/14/07 at 09:14:54 Run on: TDN - ALPHA AXP OpenVMS V3.2 **
4 LA AR AR R EERESER S SEARE IR RS EEEEEEEEEIEESEESERRL SRR RERSR R R R R R )
> gk ok ok Rk

File PAA: [ANALYSIS.BF.QBO600.ES45.TEST1]BFZ_QBO6L0_ES47_TEST3.0UT;1
** Begun on: 02/13/07 at 14:11:35 Run an: TBR - ALPHA AXP OpenvMS VB.2 **

LR AR R R S R SR EER R RS E R R R L R R s SRS EES S E SRR R R R XS

[
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File PAA:[ANALYSIS,BF.QB0600.ES45.TEST3]BF2_QBO600_ES45_TEST3,0UT;1
6l PAA: [ANALYSTS,BF.QB0600.ES45,TEST3]1BF2_QBU600_TESTI.INP;1

62 Fodkde ko ke k ok ok Kk ok ko ok ke ok Kk ko ko k ok kA Rk ke k kR Ak Ak kN Kk k Ak kR kR KR AR F KR RN AR F R AL
Kk kk ok k
File PAA:[ANALYSIS.BF.QBO600.ESA5.TEST3)BF2_QB0&00_ESA7_TEST3.0UT;1

6l P2aA: [ANALYSIS.BF.QBCGA0C.ES47.TEST3]BF2_QB0600_TEST.INF;1

52 ok kN kR A KRR KR KRR AR A Ik R R R R AR R RN A AN R A RN R AN RN AR AR A RN R e AR Rk A Rk k ke ko Ak kR

EEREEE XSS 28 2

ok ke ok ok ok ok koW Kok

File PAA:{ANALYSIS.BF.(QB0&00.ES45 . TEST3]BF2_QB0500_ES45_TEST3 . OUT;1

66 PAR: [ANALYSIS.BF.QBOGOCO.ES45 . TEST3]BF2 CLOSURE.DAT;1

57 R KRR KA KL A E R AR R E R AR ARk AR R R Ak kN R R AR A AR RN AR N AR AR NI E R AN RN A edk ok kkh ko kk o &
ek e ek
File PAA: [ANALYSIS.BF.QBOAOD.ES45.TEST3 I BF2_QBO600_ES47_TEST3.OUT;1

66 PAA: [ANALYSIS.BF.(QB0O600.ES47 . TEST3 ] BFZ_CLOSURE.DAT;1

67 Feoddok ek ek ok ko ek Rk ek R ke Ak e Kok ek ke ok ek ke ke ke k ko ok R AR kR R Rk ko kU kR kR N Ak Rk KR AR

LEEEEE R TR SR

ERE R RS LR LR XS]

File PAA:[ANALYSIS.BF.QBOS00.ES45.TESTI|BF2_QB0OAK00_ES45_TEST3.OUT;1
71 PAR: [ANALYSIS.BF.QBO60C.ES45.TEST3]BF2_QB060Q _ES45_TEST3.CUT;1

72 LA EREE SR RS R RS LR ERR SRR RERERERREREEEsRRRERERREEl Rl RSNl
Kk ok k ok
File PAA: [ANALYSIS.BF.QBOK00.ES45.TESTI]IBF2_QBO600_ES47_TEST3.OUT;1

71 DAR: [ANALYSIS.BF.QBOA0O0.ES47 . TESTA ] BFZ_QRO600_ES47 _TEST3 . 0UT;1

72 LR R R R R L R R R R R

e ek e de ok e ek ok ke K

ok d ko kh ok

File PAA: [ANALYSIS.BF.QB0O600.ES45.TEST1]BF2_QB0O600_ES45 TEST3.OUT;1

76 PAA: [ANALYSIS.BF.QBOA00.ES45.TEST3]BF2_(QB0A00_ES45_TEST3.SUM;1

77 AR SRR R EEEE FALERS AR F A E R RS EEREE SR ER SRR R R ELRRRASEE S F SRR SR AR R LR RS EEER SRR ESNE]
* Rk kW k
File PAA: [ANALYSIS.BF.(QB0600.ES45.TEST3]BF2_QB0600_ES47_TEST3.0UT;1

76 PAA: [ANALYSIS.BF.QB0O600.ES47 . TEST3 | BF2_QBOAO0_ESA7_TEST3.SUM;1

77 R RS S S AR ERE RS RS NFERERE EEE LR EFEFFEEFEEETESSR S SR SRR FARELESEES S SRR EEE RS R ERREERESRSESESE]

kA ok kdkkhh Rk hh

ok gk ok ok ke ke k ok A

File PAA: [ANALYSIS.BF.(QB0O600.ES45,.TEST3]BF2_QB0B00_ES45_TEST3.0UT;1
830 Date: 02/14/07 Time: 09:14:54 CPU Time: O 0: C: 0.06 [ 0.06 sec) ASCII

833 ek vk ek ke sk e ok ok Ak ek ok ok ok ke kA ok ek ko ke ok e kR R Rk kR kA ok k kR ok Ak A Ak kKR Ak kT RNk kkhkn Rk K
FhrA KK
File PAA:[ANALYSIS.BF.QB0600.ES45.TEST3]BF2_QB0600_ES47_ TEST3.0UT;1

83n Date: 02/13/07 Time: 14:11:25 CPU Time: 0 0: 0: 0.06 ( 0.06 sec} ASCII

833 LR R R R R R R R R A R R R R R R R R R e E R R R R R IR RS F SR RS R RS R R R R RE SR R R R R R RELESE SRS
*hkkhkhkdhkkikhw

ok dr ek ek ok ik o

File PAA:[ANALYSIS.BF.QB0O600.ES45.TEST3]BF2_QB0600_ES45_TEST3.0UT;1

841 CPU Time (this time step) = 0.00 sec = 0.00000 hr
842 CPU Time (total for run) = 0.07 sec = 0.00002 hr
ok drode kW
File PAR:[ANALYSIS.BF.QB0600.ES45.TEST3]BF2_QB0600_ES47_TEST3.0UT;1
841 CPY Time (this kime skep) = 0.01 sec = 0.Q0000 hr
842 CPU Time (total for run) = 0.07 sec = 0.00002 hr

LA R SRR S RE]

deok ok ko ke gk e kR w

File PAA:[ANALYSIS.BF.QBU600.ES45.TEST3]BF2_QBU600_ES45_TEST3.QUT;1
893 Date: 02/14/07 Time: 09:14:54 CPU Time: 0 0: 0: 0.07 ( 0.07 sec) ASCII

896 Fek Kk K h kA Kk ok kR ok kR Rk Ak Nk Nk KR KRR R Ak ko W Rk ok W R KR A K Ak kot Ak r Ak Ak ok ok ok ko ok ko ok kot
ek
File PAA: [ANALYSIS.BF.QBO600.ES45.TEST3I]BF2_QBO600_ES47_TEST3.0UT;1

B33 Date: 02/13/07 Time: 14:11:35 CPU Time: 0 0: 0: 0.07 ( 0.07 sec) ASCII

pog R ok ok ok e ok e R vk e o Kk ek ke Rk ok Rk ok e ek ok e ke ok ok ek kR ok ok ok A R e Rk Rk ko Kk Rk ek ok ok ok ok ok Kok

de kg dok gk ok ke kK

ded ok ok ok ok de ok ok ke ke ok

File PAA: [ANALYSIS.BF.QBUGO0.ES45.TEST3]BF2Z QBO600 ES45 _TEST3.0UT;1
856 Date: 02/14/07 Time: 09:14:54 CPU Time: 0 0: 0: ¢.08 ( 0.08 sec} ASCII

961 IR R R R AR A R AR S RS R RS XS 2R RS R R RS EEE R EE S AR R R R RS R RRER R R R RS SRR SR

962 * End of BRAGFLO Version: 6.0 Revised: 01/15/07 *

9453 * Completed: 02/14/07 at 09:14:54 Run on: TON - ALPHA AXP COpenVMS VH.2 *

964 AR E A SRR REEE RS R RS R RN EENFEEFEEERELEEEERERERARRREEEARSSA SR AR RS R AR R R RS AL R ERENREESELERS]
& %k dr ok ok W

File PAA:[ANALYSIS.BF.QBQ&C0.ES45.TEST3]BF2_QBO600_ES47_TEST3.C0UT;1
956 Date: 02/13/07 Time: 14:11:35 CPU Time: 0 0: 0: 0¢.08 ( 0.08 sec) ASCIT

961 EEE RS ERE B R RS EE R R s R R E R S A R R E R R R R AR R R RN RS RS R RS RS R RS EESEESEREEEEEERESRESESES]

962 * End of BRAGFLO Version: 6.0 Revised: 01/15/07 *
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963 * Completed: 02/13/07 at 14:11:35 Run on: TBE - ALPHA AXP OpenVMS VB.2 *
964 LR AR R SRR RS RS ERE LR SRR RS AR R EX SRR R R FE RS LI R ERE XS R RS ESL RS SRR R R ESE R LT R R ES LR LR R ]

(RS ESE RS

Number of difference sections found: 9
Number of difference records found: 12

DIFFERENCES /IGNORE= (SPACING, TRAILING_SPACES, BLANK LINES)/MERGED=1/QUTPUT=-
PAA: [ANALYSIS.BF.QB0600.ES45.TEST3]BF2_QB0E00_ES45_TEST3_OUT.DIF;1-
PARA: [ANALYSIS.BF.QBOG600.ES45.TEST3 | BF2_QBO&00_ES45_TEST3.0UT;1-
PAA: [ANALYSIS.BF.QBO600.ES45.TESTI]RF2_QBNE00_ES47_TEST3.0QUT; 1
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A.4 Test Case 4 Files
A.4.1 Test Case 4: Excerpt from .LOG Files

BF2_QB0600 ES40 TEST4 RUN.LOG

COMMAND_STATUS = "%$X109C8299"
DEFINE bf2_uifsinput working_dir:BF2_QB0600_TEST4 .INP
DEFINE bf2_uifSinputcs working dir:BF2_CLOSURE.DAT
DEFINE bf2_dbgSoutput working_dir:BF2_QB0600_ES40_Testd .OUT
DEFINE bf2_dbg$summary working_dir:BF2_©QB0600_ES40_Test4d.SUM
DEFINE bf2_binSoutput working dir:BF2_QB0600_ES40_Testd .BIN
DEFINE bf2_inSrestart working_dir:BF2_QB0600_ES40_Test4.RIN
DEFINE bf2_out$restart working dir:BF2_QB0600_ES40_Test4d.ROT
set noverify

A e Ly A U A U A

image name: "BRAGFLO_QBO&0O"

image file identification: "P QBO6CO &6.0"
image file build identification: ""

link date/time: 12-FEB-2007 14:57:24.36
linker identification: "Al3-03"

5 show symbol bragflo_exe
BRAGFLO_EXE == "SWPSPRODROOT: [BF.EXE]BRAGFLO_QBC60C.EXE"

BF2_QB0600_ES45_TEST4_RUN.LOG

COMMAND_STATUS = "$X105C82%9"
DEFINE bf2_uif$input working dir:BF2_QB0600_TEST4.INP
DEFINE bf2_ uifSinputcs working Jir:BF2_CLOSURE.DAT
DEFINE bf2 _dbgS$Soutput working dir:BF2_QB0600_ES45_Test4.0QUT
DEFINE bf2_dbg$summary working_dir:BF2_QB0600_ES45_Test4d.SUM
DEFINE bf2_ binSoutput working_dir:BF2_QB0600_ES45_Test4.BIN
DEFINE bfZ_inSrestart working dir:BF2_QB0600_ES45_Test4d.RIN
DEFINE bf2_outSrestart working dir:BF2_QB0600_ES45_Test4.ROT
set noverify

L L 0 L L 0 U

image name: "BRAGFLO_QBO&0OO"

image file identification: "P QBO0600 6.0"
image file build identification: "*

link date/time: 12-FEB-2007 14:57:24.36
linker identification: "A13-03"

$ show symbol bragflo_exe
BRAGFLO _EXE == "$WP$PRODROQT: [BF.EXE]BRAGFLO_QB0O600.EXE"

BF2_QB0600_ES47 TEST4 RUN.LOG

COMMAND_STATUS = "%X109C8259"

DEFINE bf2_uif$input working_dir:BF2_QB0600_TEST4.INP
DEFINE bf2_uifold$input working dir:BF2_TEST4_QA0500.INP
DEFINE bf2_uif$inputcs working dir:BF2_CLOSURE.DAT

DEFINE bf2_ dbg$output working_dir:BF2_QB060Q0_ES47_Testd.OUT
DEFINE bf2_dbg$summary working dir:BF2_QB0600_ES47_Testd.SUM
DEFINE bf2_bin$output working dir:BF2_QB0600_ES47_Test4d.BIN
DEFINE bf2_inS$restart working dir:BF2_QB0600_ES47_Testd.RIN
DEFINE bf2_out$restart working_ dir:BF2_QBC0600_ES47_Testd.ROT

L Ly Uy A U U U Y
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§ set noverify

image name: "BRAGFLC_QB0600"

image file identification: "P QB0O600 &.0°
image file build identification: ""

link date/time: 12-FEB-2007 14:57:24.36
linker identification: "Al3-03"

s show symbol bragflo_exe
BRAGFLQO_EXE == "$WP$PRODROOT:[BF.EXE]BRAGFLO*QBOGOO.EXE"

A.4.2 Test Case 4: Input File, BF2_QB0600_TEST4.INP

2D VERTICAL INFILTRATION BENCHMARK PROBLEM
FILES: ASCII, BINARY, SUMMARY, RESTART CUTPUT, RESTART INPUT
T F T F F
MODEL TYPE AND NUMBER OF GRID BLOCKS IN X, Y, AND Z
2 21 18 1

TSTART, TMAX, MAXSTEPS
0.¢ 28800. 1000
DT_INIT, DT_MIN, DT_MBX, DT_INCR, IAUTODT, TSWITCH
c.l1l 0.1 300, 1.5000E+00 1 1.0000E-02
TIME-STEP CHANGES: NUMBER OF CHANGES, TIME OF CHANGE, DELT USED
0
IPRTYPEASC IPRTYPEEIN IPRTYPERST UNITSI UNITSC
2 ¢ 9 ‘81! ‘s

ASCTI PRINTQUT CONTROLLED BY USER SPECIFIED TIMES
3

USER REQUESTED PRINTQUT TIMES
3600. 7200. 28800.

BINARY PRINTOUT CONTROLLED BY STEPF INTERVAL, IPRNTBIN
100

RESTART PRINTQUT CONTROLLED BY USER SPECIFIED TIMES
100

2]
9]
—H
L]

%ODOOO
[avier Jlan i} o)
[avien Bl o I o)
o OO O
OO O
Do oo
oo OO
o0 0O
[wieRol ]
OO OO0
[l R I o)
[ew il es R an Jlaw )
QO oo
(oo Rl o]
[ Rleb= i o B )
fee e Jan B o)
O oo o

=
OOOOOEOOOOO

[ N e I o)

[N R ol ol

[ R - .

[aNoNeNel

cooo

OO OO0

OO0 OO

[ R e o

[ e N o i e )

o0 oo

cooo

ocooo

oo o

o OO0

cooo

DO a0

Sdoooao

H

onocooccoroocooRr
H
3 ooocoPrZococH

MONITCR PARAMETER VALUES AT 1 GRIDBLOCK

T

NUMBER OF MONITOR BLOCKS
1

MOWITOR BLOCE (I,J.K)
1 10 1

GRTD DATA FLAGS5: IDXFLAG, IDYFLAG, IDZFLAG, IDEPTHRLAG
i 2 1 -3

GRID DATA CARDS: GRID BLOCK DX'S
0.115 0.15 0.15 0.085 0.075 0-14 0.15 Q.15 0.15 ©§.15
0.15 0.15 0.15 0.15 0.15 0.155 0.18 0.20 0.20 0.20
2.00 1.0E-4

GRID DATA CARDS: GRID BLOCK DY'S
0.30 0.20 0,10 0.05 ©.05 ©¢.10 ©.1¢ 0.10 0.10 0.10
0.10 0.10 0.10 ©.10 ©.10 ©¢.10 0©.10¢ 0.10

GRID DATA CARDS: GRID BLOCK DZ'S
26*1.0 1.E6

GRID DATA CARDS: ICQRG, JORG, KORG, DEPTH, THETAX, THETAY, THETAZ
1 1 1 0.000000E+00 9.0C0000E+01 0.0Q00000E+00 0.000C00E+00

WELL DATA

1
g.0 4
1 18 1 1
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INJTQ

0.0 0.0047201 1.0 1.E-5
2 18 1 1

INJQ

0.0 0.0061566 1.0 1.E-5
3 18 1 1

INJQ

0.0 0.006l566 1.0 1.E-5
4 18 1 1

INJQ

0.0 0.0034888 1.0 1.E-5

DIRICHLET CONDITIONS

F 0

GRID BLOCK BRINE PRESSURE INITIAL CONDITIONS
21*%0.10622565D+06

21*0.10377783D+06

21*0.10230913D+06

21*0.10157478D+06

20*%0.10108522D+06 0.101330D+06
20%0.10035087D+06 0.101230D+06
20*0.99371738D+05 0.101330D+06
20*0.98392607D+05 0.101330D+06
20%*0.97413476D+05 0.101330D+06
20%0.96434346D+05 0.101330D+08
20*0.95455215D+05 0.101330D+06
20%0.94476084D+05 0.101330D+05
20*0.5345%6953D+05 0.101330D+05
20*0.92517822D+05 0.,101330D+06
20*0.915328691D+05 0.101330D+06
20*0.90558560D+05 0.101330D+06
20*0.89580429D+05 0.101330D+06
20*0.8860129%8D+05 0,101330D0+06

GRID BLOCK BRINE SATURATION INITIAL CONDITIONS
21*0.10000000D+01
21*0.10000000D+01
21*0.10000000D+01
21%0.10000000D+01

20*%0,99964370D+00 0.0000008D+C0
20*0.98052838D+00  0.,0000008D+Q0
20%0.87090754D+00  0.000000D+00
20%0.67549792D+00 0.000000D+0D
20%0.47474155D+00 0.000000D+00
20%0,32120575D+00 0.000000D+00
20*0.21806666D+00 9,000000D+00
20*0.15135593D+00 0.000000D+00
20%0.10800850D+00 0.000000D+00
20*0,79232Z753D-01 0.4000000D+00
20*0.5%9616072D-01 0.00000C0D+00
20*0.45879856D-01 0.000000D+00Q
20%0.36016551D-01 0.000000D+00
20*0.28770300D-01 0.00000CD+00

GRID BLOCK FE CONCENTRATION INITIAL COMDITIONS
378*0.0

GRID BLCCK CH20 CONCENTRATION INITIAL CONDITIONS

378*0.0
GRID BLOCK MGO CONCENTRATION INITIAL CONDITICNS
378*%0.0
DSATLIM, DPRESLIM, SATLIMIT
1.0000E-01 -1.0000E+07 1.0000E-03

SATNORM, PRESNORM: NOMINAL CHANGE DEPENDENT VARIABLE

6.00008-01 1.0000E+086
DDEPMAX{l), DDEPMAX({2)

1.0000 1.87
CONVERGENCE TEST FLAG: 0=0R/1=AND
1

EPS_SAT, EPS_PRES: NCRMAL CONVERGENCE CRITERIA
7.0000E+00C 1.Q000E-Q7

EPS_SAT, EPS_PRES: LOOSER CONVERGENCE CRITERIA
6.0000E+00Q 1.0000E-06

FTOL_SAT, FTOL_PRES: NORMAL RESIDUALS TCLERANCE

1.C000E-D6 1.0000E-06

FTOL_SAT, FTOL_PRES: LOOSER RESIDUALS TOLERANCE

1.0000E-08 1.0000E-06
EPSGAS: RXN PATH TOLS
4*1.E-G
SOLVER TYPE

ERMS #545018
April 2007
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LU
ITMAX, IRESETMAX, IJACINT, SCALING, P_SCALE, LVARSWICH
40 40 1 T 1.E7 F
IUPRPFLAG, IUPMFFLAG, DT REDU, ITRRVE, IMFAVE
40 40 5.0000E-01 1 0
IJACSWITCH, IJACMIN, TJACRESET, IUPRPLOQSE, IUPMFLOOSE
40 40 40 40 40
DHSAT_REL, DHPRES_REL: REL. CHANGE FOR JACOBIAN ELEMENT CALCS
1.0000E-08 1.0000E-08
DHSAT MIN, DHPRES_MIN: MIN. CHANGE ALLOWED FOR JACOBIAN CALCS
1.C0000E-09 1.0000E-02

NUMBER OF TIMES FOR SPECIFYING MATERIAL MAP
1
START TIME FOR MAP 1
.0
MATERTAL TYPE GRID MAP
21*1
21*1
21*1
21*1
20*1
20*1
20*1
201
20%1
20*1
20~1
20*1
20*1
20%1
20%1
20*1
20*1
20*1
¥ NAME
1 WASTE
2 BOUNDARY
NWST
0
NDRZ
0
NMATRESET
0
MAT_BOREHOLE
1
RESET TIME, ICWASTE
0.0 0
POWASTEIC
a.0
SOWASTEIC
0.0
PRESDRZ
0.0
NBORERESET

BoBJ b BRI RO R B B B BB BRI

LAMBDA S0R SGR

1.517E+00

1.0Q0E+00
SEMIN

0.0 1.

0.0 1.
PERMX

1 9.95E-12

2 9.95E-12

HR P HOE 3O

0.0

0.0
POMIN
01330E5
01330E5

PERMY

9.95E-12
9.95E-12

FCMAY

PCT_A

1.E8 6.40601E+06

1.E8 0.0
PERMZ
5.95E-12
5.95E-12

POROSITY
0.3
0.3

0.0 @
0.0 10
COMPRES
0.0
0.0

1
1

PCT_EXP KRP KPC KPT

0
0

TOL AND SOCEFFMIN FOR PERMERBILITY MODELS 11 & 12
1.0000C0E-02 1.0000C0E-03
NMATSP, FOR SMCOTH PERMEABILITY TRANSITICN MODEL
0
FRACTURE MODEL
F
KLINKENBERG EFFECT
F
GRAVITY CONSTANT (GSTD) AND GAS CCNSTANT R
9.79D+00 8.314510D+00
REFERENCE TEMPERATURE AND PRESSURE FOR DENSITY CALCULATIONS
293.15 1.01330D+05
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SALT{WT.%}

VISC_BR
1.0000E-03

GAS DENSITY DATA:

0

DEN_BR  KGSAT
0.0 0.9984E+03
VISC_GAS
17 .9E-06

o}

IDGAS COMPR_BR WMSALT WMHZO

=0 COMPUTE;

GAS MOLE FRACTICNS FOR HZ,
0.0C00E+Q0 0.0Q00E+Q0 0.0000E+00 1.0000E+(C0 0.0000E+00 0.Q0C0E+Q0
GAS MOLE CULAR WIEGHTS FOR HZ, COZ,
44.0098D-03

2.01588D-03

1 4

RKS SPECIFIED: TC FCR HZ,

43.60D+00

304.15D+00

RKS SPECIFIED: PC FOR H2Z,

20.47D+05

73.76D+Q5
RKS SPECIFIED: ACEN FOR H2,

0.00D+00 0.231D+00

43,.8D+00 20.47D+05

0.42747D+00 0.08664D+00

BINARY INTERACTION PARAMETERS FOR H2

+0.0000D+00

C0O2, CH4, N2, H2S, AND C2
130.63D+00 126.15D+00 373.55D+00 154.77D+00
C0Z, CH4, N2, HZS, AND 02
46.17D+05  33.94D+05 50.07D+05 50.80D+05
CO2, CH4, N2, H2S, AND 02
0.010D+00 0.045D+00 0.100D+00 0.019D+00
RES SPECIFIED: SPECIAL PROPERTIES FOR H2- TCHZ, PCHZ, WMH2
2.01588D-03
RKS SPECTIFIED: CONSTANTS OMEGAR AND CMEGAB
RKS SPECIFIED: BINARY INTERACTION PARBMETERS, AKIJ(1-MGAS, 1-MGAS)
-0.3426D+00 -0.0222D+00 +0.0878D+00C 0.0000D+00 +0.0000D~+00

BINARY INTERACTICON PARAMETERS FOR CQ2
+0.0933D+00
BINARY INTERACTION PARAMETERS FOR CH4
+0.0000D+00
BINARY INTERACTICN PARAMETERS FOR N2

-0.3426D+00
-0.0222D+00

+0.0978D+00

BINARY INTERACTICN PARAMETERS FOR HZS§
+0.0850D+00
BINARY INTERACTION PARAMETERS FOR 02

+0.0000D+00

+0.0000D+0Q

+0.0000D+00

+0.0000D+00

+0.0933D+00

-0.0315D+00

+0.0983D+00

coz,

0

2.5000E-10 58.442468D-03

=1 INTERFCLATE

CH4,

AND N2

+0.0278D+00

+0.0000D+00

28.013248D-03

~0.0315D+00

+0.0278D+00
+0.0000D+00

+0.1696D+00

-0.0078D+00

IGASVAR (1=GENERATION USING REACTION SQURCE;

1

CH4, N2, H2ZS, AND 02
16.04276D-03
NUMBER OF GAS COMPONENTS ACTUALL USED (NGAS) AND COMPONET NUMBER (N1GAS)

18.01528D-03

+0.0989D+00

+0.0850D+00

+0.,0000D+00

+0.000D+00
0= USING WELLS)

RATE CONSTANTS: CORRCSICN (RKCOR) AND BIODEGRADATION (RKBIO}

0.0 0.0 F

HUMIDITY FACTORS:

0.0 0.0

RATE CONSTANTS: BRUCITET AND BRUCTTEH

0.0 0.0

RATE COEFFICIENTS: RXHZS AND RXCOZ2
CHEMISTRY CUTOFF SATURATION:

0.0

SOCMIN

REACTANT/PRODUCT MCLECULAR WEIGHTS (HZ,

HUMFAC_COR, HUMFAC_BIO

H20, Fe,

[C6-K10-05]1/8)

34.08188D-03

+0.1696D+00

+0.0000D+00

31.9288D-03

+0.0000D+00

+0.0000D+00

-0.0078D+00

+0.0000D+00

2.01550E-03 1.80150E-02 5.58470E-02 2.70230E-02
REACTANT/PRODUCT MCLECULAR WEIGHTS(Fe(OH}2, FeS, MgC, Mg(OH}!2, MgCO3)
B.58B617E-02 8.79000E-02 4,03044E--02 5.83196E-0Z2 8.43142E-02
S_H2,8 H20,5 Fe,S5_Bio,S_FeOHZ, S_FeS3, S_MgQ, S_MgOHZ2, S_MgCQa3
0.0E+00 0O.0E+00 O.0E+00 O0.0E+00 O.0DE+00 O0.0E+00 J.0E+00 G.0E+0Q
0.0E+00 O0.0E+00 0.CE+00 0.0E+00 O0.0E+00 O.QE+00 O0.0E+00 OQ.0E+00
0.0E+00 0,0E+00 O.QE+00 O0.0E+00 O0.0E+00 O0.0E+00 0.0E+00 O.QE+00
0.0E+00 0.0E+00 9O,.0E+00 0.0E+00 O0.0E+00 O0.0E+00 O0.CE+00 ©O.0E+00
0.0E+00 O.0E+0C0 O.0E+00 0.0E+00 (©.0E+00 O.0E+00 O0.CE+0C C.0E+00
0.0E+00 O.0E+00 O.CE+00 O0.0E+00 O0.0E+00 O0.0E+00 0.CE+00 O©.0E+0O0
C.0E+00 0.0E+00 0.0E+00 0.0E+00 O©0.0E+00 O0.0E+00 0.0E+00 O0.0E+00
REACTANT /PRODUCT DENSITIES (Fe, Fe(OH)Z2Z, FeS, [C6-H10-051/6)

7.8700E+03
3.6000E+03

0.0 F F

WILL CREEP CLOSURE BE ACTIVATED?

F 0

3.40000E+03
REACTANT/PRODUCT DENSITIES
2.37000E+03
WICKING SATN, HUMID SMOOTHING,
2000.

4.70000E+03

1.10000E+03

(MgO, MglOH)}2, MgCO3, SALT)

3.05000E+03

WILL TRANSPORT BE CALCULATED?

F

WILL RADIONUCLIDE DECAY BE ACTIVATED?

F
RXN PATH?
F

ALPHARXN

IF .TRUE.,

2.17000E+03

DOoOQOO O

0=MOLE-BASED; 1=PRESSURE-BASED

LOE+00
.OE+00
.0E+00
.QE+00
LOE+00
LOE+00
.QE+0Q0
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A.4.3 Test Case 4: Output Difference File, BF2 QB0600 ES47 TEST4_OUT.DIF

Note: differences due to new input: information being reported in the output files are highlighted
in bold italics.

LEE R E LR LR RS

File PAA: [ANALYSIS.BF.QB0O6Q0.ES47.TEST4]BF2_QB0&00_ES47_TEST4.0UT; 1

2 ** Beginning of BRAGFLO Version: §.0 Revised: Q01/15/Q7 **

3 ** Begun on: 02/13/07 at 14:11:41 Run on: TBB - ALPHA AXP OpenVMS V8.2 **

4 dedr ok koA Ak Ak ke dr kb F ok ke dr ks kb ek b d Aok ke ok ke W ok e e ok ok e ok ke ok ke ok T e e ok de e ok e ok e dr ok ok ek ok de ok K
LA X &8
File PAA: [ANALYSIS.BF.QBO600.ES47.TEST4]BF2_VMS82_ V500 _ES47_TEST4.0UT:;1

2 ** Beginning of BRAGFLO Version; 5,0 Revised: 01/22/03 **

3 ** Begun on: Q04/06/06 at 15:43:40 Run on: GNR - ALPHA AXP OpenvMS VB.2 **

4 ok k hhd bk kb vk kR d bk b Ak ko k ok ke bk km Rk d Ak kh kA ok sk kok ok ke ok e ook o g ok ok e & ok e o ok ok e e

drdd bk ok ko ko

ek e de ko Wk gk K

File PAA: [ANALYSIS.BF.QB0600.ES47.TEST4]BF2_QB0600 _FES47_TEST4.0UT;1
61 PAA: [ANALYSIS.BF.QBO600.ES47.TEST4]BF2_QB0600_TEST4.INP; 1

62 LA EERE A REEEEE SRS R R RS R T T e X e
LA X R X

File PAA: [ANALYSIS.BF.QBO600.ES47.TEST4]BF2_VMSA82_VS500_ES47_TEST4.0UT;1
&l PAA: [ANALYSIS.VMSB2,.BF2.V500.E547.TEST4 | BF2_TEST4_QA0500.INP;2

62 AR R AR R AR RS EEARE AR RS R R RS R R R R R E R RS R RN E TR RS AR R AR RSN EEE S
Kok ok ok ok ok k ok ke Kok

LA E RS E R ERE]

File PAA: [ANALYSIS.BF.QB0600.ES47.TEST4]BF2_QRBROL00_ES47_TEST4.0UT;1
66 PAA: [ANALYSIS.BF.QBOG00.ES47 . TEST4 ] BF2_CLOSURE.DAT;1

67 AR R A A AR ERE RS SRR E R R R SR E R S R T E P PR FS YRR LR RS EEEE LR N
ko ok ok ok K

File PAA:[ANALYSIS.BF.QB0600.ES47.TEST4])BF2_VMS82_VS00_ES47_TEST4.CUT;1
66 PAA: [ANALYSIS.VMS82.BF2.V500,.ES547.TEST4]1BF2_CLOSURE.DAT; 1

67 LR EE SRR EEER R R R R R R R R R g e A R R R R R TR AR IR
ko gk ok dok ow ok ok ok k

ko kdkokar ko kk

File PAA: [ANALYSIS.BF.QB0O600.ES47.TEST4]BF2 _QBO&GU_ES47_TEST4.0UT;1
71 PAA: [ANALYSIS.BF.QB0600.ES47.TEST4] BF2_QB0600_ES47_TEST4.QUT;1

72 AR AR AR SR A E R EE RS SRR ERE R EEEE N R Y At A R R R E R RS R E LR R
* Ak kh

File PAA: [ANALYSIS.BF.(QB0O600.ES47._TEST4]BF2_VMS82_VS00_ES47_ TEST4 .QUT;1
71 PAA: [ANALYSIS.VMS8Z.BF2.V500.ES47 . TEST4]BF2_VMS82_V500_ES47_TEST4.0UT;1

72 LA R R E RS Rl R AR E R SRR R R R Y R R R R R R RS E R
IR E T RS R

ER R E S R EE RS

File PAMN: (AMALYSIS.BF.QBOGDD.ES47.TEST4]BF2Z_QB0500_ES47_TEST4.0UT;1

76 PAA: [ANALYSIS.BF.(QB0O600.ESA7.TEST4]BF2_QB0600_ES47_TESTA4.SUM;1

77 ek e e ok ke e ek R ARk K Ntk K kR ko ko Rk A ek ok ok ke ok e ok ok ok ok ok ok ek ok e ek ok ek ok ok ok ok ok ke e ke ke ok
Kk AK Ak
File PAA:[ANALYSIS.BF.QBQ600.ES47.TEST4]BrF2_VMS82_VS00_ES47_TEST4.0UT;1

76 PAA: [ANALYSIS.VMSB2 ,BF2.V500.ES47 . TEST4 | BFZ_VMSH82_V500_ES47_TEST4.SUM;1

77 LR R R L R R e L R s  r R T EE F E EE TEET EeY

LEEREE SRR EEE]

o ok ok ok ok ok de K ok U b

File PAA:{ANALYSIS.BF.QBOEOO.ES47.TEST4]BFZ_QBD6007ES47_TEST4.DUT;l

126 Restart output timestep interval (IPRNTRST} = 100

128
bk r kA kkk ke k kb hkw ke r kA d kb kkkkk kA ke de ke kbt ATt hhd kT k ke kb k ke ke ko khkk ek whkhdkddeokdhk
EE SR ER E R R EREERE R X SRR R Ry

ER B RS ]

File PAA: [ANALYSIS.BF.QB0600.ES47.TEST4]BF2_VMS82 v500_ES47_TEST4.0UT;1
126 Restart output timestep interval (IPRNTRST} =100
128

hhwh kb kkk bk kA A rhkw vk kA LA Nk khk kv k ok ko kr ko kR e kA A A kA A kAR hkk kAN khkrkkkkkk ke kkdekdekdrkokkhk
ER AR AR R LA RS EEESEEEEFERESEEE)
hokde ok drodokod ok k

R E R ERE S ST

File PAA: [ANALYSIS.BF.QBO600.ES47.TEST4]BF2_QB0600_ES47_TEST4.0UT;1
179 43 0 0 RXNR(I,J,K,5} Fe(OH}2 sulfidation rate mol/s
180 4d 0 0 RXNR(T,J.K,6) Fa sulfidation rate mol/s
181 45 0 0 RXNR(T,J,K,7) MgO hydration rate mol/s
182 46 0 0 RXNR(IX,J,K,8) Mg(0H)2 carbopation rate mol/s
183 47 0 0 RXNR(I.J,K,9) Mg0 carbopation rate mol/s
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184
185
186
187
188
189
180
191
192
193
194
195
196
197
198
199
200
301
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
317
218
219
220
221
222
223
224
225
226
227
228
228
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253

48
49
5¢
51
53
53
54
55
56
57
58
59
60
61
52
63
54
65
(1
67
68
59
70
71
72
73

100
101
i02
i03
i04
i05
106
107
108
109
i1o0
111
112
113
114
i1s
118
117

OO0V LOOVNILULULLLDOOOLOOOOOOOOOO0O0OCODOO0O0OOLLOOOODO0
COoOOQOQOOOOOLO0OO0OOOO0000CL0LQOLULUOCODOOTOOOLOOO0000LOLLOOOOOOoDQRLO
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QR(I,J,K,1)}
QER(I,J.K, 2}
RR(I,J.K 3)
QR(I,J.K, &)
QOR(I,J,K,5)
QrR(I,J,K,6)
QR(I,J.K,7)

H2 generation rate -- simple model kg/{s*m+3)

Brinae consumption rate -- simple model kg/(s*m*3)

Fe congumption rate -- simple model kg/(s*m*3)

C6-H10-05 consumption rate —- simple model kg/(s*m*3)
Fe(OH}2 generation rate -- pimpla model kg/(s*m*3)

Fe§ gaeneration rate -- simple model kg/{s*m*3)

Mg© ganeration rate -- simple model kg/(s*m+3)

QR(I,J,K,8) Mg(Oil}2 generation rate -- simple model kg/(3"m*3)
QR(I,J,K,9) MgCO3 generation rate -- simple model kg/(s*m*3)
CONCFE(I,J.K,1}) Fe concentration -- simple model kg/m*3

CONCBIO C6-H10-05 conceatration -- simple model kg/m*3
CONCFE(I,J,K,2) Fe(QR)2 concentration -- gimple model kg/m*3
CONCFE(I,J,K,3) Fef§ concantration -- gimple model kg/m*3
CONUMG(I,J,K,1}) Mg0Q concentration -- simple model kg/m+3
CONCMG(I.J,K,2) Mg(OH)2 coucentration -- simple model kg/m*3
CONCMG (I, J,K,3) MgC03 concentration -- simple model kg/m+3

CONCST Salt concentration -- gimple model kg/m*3

PORSOLID Volume fraction of gemerated solids dimensionless

GENRAT( 1,I,J,K) H2 generatlon rate -- reaction path model kg/(s*m*3)
GENRAT( 2.I,J.K) CO2 generation rate -- reaction path model kg/(s*m+3)
GENRAT{ 3,I.J,K}) CH4 generatiomn rate -- reaction path model kg/(s*m*3)
GENRAT( 4,I,J,K) N2 generation rate -- reaction path model kg/(3*m*3)
GENRAT( 5,I,J,K) H28 generation rate -- reaction path model kg/(s*m*3)
GENRAT( 6,I,J,K) 02 generation rate -- reaction path model kg/(s*m*3)
GENRAT( 7,I,J,K) H20 generation rate -- reaction path model kg/{(z"m+3)
GENRAT( B8,I,J.K) H2804 generation rate -- reactiom path model kg/{s*m*3)
GENRAT( 9,I,J.K) HNO3 generation rate -- reactlion path model kg/(s5*m*3)

(=T~ T N T T N T T T O T T Y Y - T )

GENRAT(10,I,J,K)
GENRAT(11,I,J,K)
GENRAT(12,I,J,K)
GENRAT(13,X,J.K)
GENRAT(14,I,J.K)
GENRAT(15,I,J,K)
GENRAT(16,I,J,.K)
GENRAT(17,I,J,K)}
GENRAT(18,I,J,K}
GENRAT(1%8,I,J.K}
GENRAT (20, I,J,K)
GENRAT(21,I,J.K)
GENRAT(22,I,J,K)
GENRAT(23,I,J,K)
CONCRXN( 1,I,J,K)
CONCRXN{( 2,%,J,K)
CONCRXN( 3,IXI,J.K)
CONCRXN( 4.I,J.K)
CONCRXN( 5,I,J,K)
CONCRXN( 6,X,J,K)
CONCRXN( 7,X,J,K)
CONCRXN( 8,I,J,K)
CONCRXN( %.I,J,K)
CONCRXN(10,I,J.K)
CONCRXN(11,I,J,K)
CONCRXN(12,%,J,K)
CONCRXN(13,X,J,.K)
CONCRXN(14,I,J,.K)
CONCRXN(15,I,J,.K)
CONCRXN(16,I,J,K)
CONCRXN(17,I,J,K)
CONCRXN(18,.I,J.K)
CONCRXN(12,1I,J,K)
CONCREN(20,1,J.K)
CONCRXN(21,I,J.K)
CONCRXN(22,I,J.K)
CONCRAIN(23,I,d,K)

C6-H10-05 consumption rate -- reaction path model kg/(s*m+3)
Fe consumption rate -- reaction path model kg/(s*m*3)
FeS82 F generation rate -~ reaction path model kg/(s*m*3)
Fe82 O generation rate -- reaction path model kg/(s*m*3)
FaC03_F generation rate -- reaction path model kg/{s*m*3)
FaC03 O generation rate -- reaction path model kg/(s*m*3)
Fa(OH)2 generation rate -- reaction path model kg/{(s*m*3)
FaO(OH) generation rate -- reaction path model kg/(s*m+3)
Fa3od generation rate -- reaction path model kg/(8*m*3)
Faf generation rate =-- reaction path model kg/{s5*m+3)
Ca0 generation rate -- reaction path model kg/(3*'m*3)
Ca(0H)2 generation rate -- reaction path model kg/(s*m*3)
cac03 generatlion rate -- reaction path model kg/{s*m*3)
H2 generation rate -- radiolysis kg/(s*m*3)

A2 concentration -- reacticon path model kg/m*~3

C02 concentration -- reaction path model kg/m*3

CH4 concentration -- reaction path model kg/m+3

N2 concentration -- reaction path model kg/m*3

H28 concentration -- reaction path model kg/m*3

02 concantration -- reaction path model kg/m~3

H20 concentration -- reaction path modal kg/m*3

H2804 concentration -- reaction path model kg/m+~3

HNO3 comcentration -- reaction path model kg/m*3
C6-H10-05 concentration -- reaction path model kg/m*3
Fe concentration -- reaction path model kg/m*3

FaS2 F concentration -- reaction path model kg/m+3
FeS82 O comcentration -- reaction path model kg/m*3
FeCO3 F concentration -- reaction path model kg/m*3
FaCO03 O concentratior -- reaction path model kg/m*3
Fa(0H)2 concentration -- reaction path model kg/m+3
FeO({OH) concentration -- reaction path model kg/m*3
Fa304 concentration -- reaction path model kg/m+*3

FaS concentration -- reaction path model kg/m"3

Ca0 concentration -- reaction path model kg/m+3
Ca(OR}2 concentration -- reaction path model kg/m*3
CaC03 concentration -- reaction path medel kg/m*3

H2 concentration -- radiolysis kg/m*3

H20FLOWIN Water inflow rate kg/s

B _MASS cOM(1)
B CONC_COM(1)
5 MASS COM(1)
B_MAZSS CUM(2)
B CONC_COM(2)

Total
Total
Total
Total
Total

igotope mags from Waste Region 1 kg
isotope conc from Waste Region 1 kg/m+3
selid isotope mass from Waste Region 1 kg
isotope mass from Waste Region 2 kg
isotope conc from Waste Region 2 kg/m*3
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254 1182 0 0 3 MASS CUM(2) Total solid isotope mags from Waste Region 2 kg
255 119 0 0 B_MASS( 1,1) Mass of igsotope 1 from Waste Regiom 1 kg
256 120 0 0 B MASS( 1,2} Mass of igotope 1 from Waste Regiom 2 kg
257 121 0 0 B_CONC( 1,1) Conc of isotcpe 1 from Waste Regiom 1 kg/m*3
25g 132 0 0 B CONC( 1,2) Conc of isotope 1 from Waste Regiliom 2 kg/m*3
259 123 0 ¢ 8 MASS( 1,1} 8Sclid mass of isotope 1 from Waste Ragion 1 kg
260 124 0 0 8 MASE( 1,2) 8olid mass of isotope 1 from Waste Region 2 kg
262

EE AR RS S AR ARl B R RS RS RS L ES RIS EREEE NS PR IR R E LR AL E LSRR ARE RSt ERE R R R
EXE XL XL LRI Y

ok ok kokk

File PAA: [ANALYSIS.BF.QBO600.ES47.TEST4]BF2_VMS82_VS00_ES47_TEST4.0UT;1

179 43 0 0 QOR(I,J,K,l) H2 generation rakte -- simple model kg/(s*m”~3}

180 44 0 0 QOR(I,J,K,2) Brine consumption rate -- simple model kg/{s*m"3)

181 45 0 0 QR(I,J,K,3) Fe cconsumption rate -- simple model kg/{s*m"3)

182 46 0 0 QRI(T,J,K,4) C6-H10-05 consumption rate -- simple model kg/(s*m"3)

183 47 0 0 CONCFE Fe concentration -- simple model kg/m"3

184 48 0 0 CONCBIO C6-H10-05 concentration -- simple model kg/m"3

185 49 0 0 GENRAT( 1,I,J,K) H2 generation rate -- reactiocn path model kg/{s*m"3}

186 50 0 0 GENRAT( 2,I,J,K) CO2 generation rate -- reaction path model kg/{s*m"3)
187 51 0 0 GENRAT( 3,I,J,K) CH4 generation rakte -- reaction path model kg/(s*m"3)
188 52 0 U GENRAT( 4,I,J,K) N2 generation rate -- reaction path model kg/{s*m"*3)

189 53 0 0 GENRAT( 5,I,J,K) H2S generation rate -- reaction path model kg/(s*m™3)
190 54 0 0 GENRAT( 6,I,J,K) 02 generation rate -- reaction path model kg/{s*m™3)

191 55 0 0 GENRAT( 7,I,J,K) H20 generation rate -- reaction path model kg/(s*m"3)
192 56 0 0 GENRAT( 8,I,J,K) H2804 generation rate -- reaction path model kg/{s*m"3)}
183 57 0 0 GENRAT( 9,I,J,.K) HNO3 generaktion rate -- reaction path model kg/(s*m"3)
194 58 0 0 GENRAT(19,I,J.K) C6-H10-05 consumpkion rake -- reaction path medel kg/(s*m*3)
195 5% 0 0 GENRAT(11,I,J,K) Fe consumption rate -- reaction path model kg/(s*m"3)
196 60 0 0 GENRAT(12,I,J,X) FeSZ_F generation rate -- reaction path model kg/(s*m”3)
197 61 0 0 GENRAT(13,I,J,K) FeS2_0 generation rate -- reaction path model kg/{s*m"3)
128 62 0 0 GENRAT(14,I,J.K) FeCO3_F generation rate —- reaction path model kg/(s*m™3)
199 63 0 0 GENRAT(15,I,J,K) FeC03_0 generation rate -- reaction path model kg/(s*m"3)
200 64 0 0 GENRAT(16,I,J,K) Fe(OH)2 generation rakte -- reaction path model kg/(s*m"3)
201 65 0 0 GENRAT(17,I,J,K) FeO(OH) generation rate -- reaction path model kg/ (s*m"~3)
202 66 0 0 GENRAT(18,I,J,X) Fel04 generation rate -- reaction path model kg/{s*m™3)
203 67 0 0 GENRAT(19,I,J,K) FeS generation rate -- reaction path model kg/(s*m"3)
204 68 0 0 GENRAT(20,I,J,K) Ca0 ¢generation rate -- reaction path model kg/(s*m"3)
208 69 0 0 GENRAT(21,I,J,K) Ca(OH)Z generation rate —- reaction path model kg/(s*m"3)
206 70 0 0 GENRAT(22,I,J,K) CaC03} generation rate -- reaction path model kg/{s*m”™3}
207 71 0 0 GEWNRAT(23,I,J,K) HZ generation rate -- radiolysis kg/{s*m”3)

208 72 0 0 CONCRXN{ 1,I,J,K} H2 concentration -- reaction path model kg/m"3

209 73 0 O CONCRXNY{ 2,I,J,K} COZ concentration -- reaction path model kg/m*3

210 74 0 0 CONCRXN{ 3,I,J,K} CH4 concentration ~-- reaction path model kg/m"3

211 75 0 0 CONCRXN{ 4,I,J,K} N2 concentration -- reaction path model kg/m"3

2172 76 0 0 CONCREN{ 5,I,J,K} H2S concentration -- reaction path model kg/m”3

213 TP 0 0 CONCRXN({ 6,I,J,K} 02 concenktraktion -- reaction path model kg/m"3

214 78 0 0 CONCRXN{ 7,I,J,K) H20 concentraticn -- reaction path model kg/m"3

215 79 0 0 CONCRXN{ 8,I,J,K) H2S04 concentration -- reaction path model kg/m"3

216 80 0 O COMNCRXN({ 8,I,J,K) HNO3 concentration -- reaction path model kg/m~3

217 81 0 0 CONCRXN{10Q,I,J,K) CE-H10-D5 concentration -- reaction path model kg/m™3
218 82 0 0 CONCRXN({11,I,J,K) Fe concentration -- reaction path model kg/m™3

219 63 0 0 CONCRXN(12,I,J,K) FeS2_F concentration -- reaction path model kg/m"3

220 84 0 0 CONCRXN(13,I,J,K) FeS2_0 concentration -- reaction path model kg/m™3

221 85 0 0 CONCRXN(14,I,J,K) FeCO3_F concentration -- reaction path model kg/m"3
222 86 0 0 CONCRXN{15,I,J,K} PFPeC03_C concentration -- reaction path model kg/m"3
223 87 0 0 CONCRXN!{16,I,J,K}) Fe(OH)2 concentration -- reaction path medel kg/m*3

224 88 0 0 CONCRXN{17,I,J,K} FeO(OH) concentration -- reaction path model kg/m"™3

225 85 0 O CONCRXN{18,I,J,K} Fe204 concentration -- reaction path mcdel kg/m"3

226 30 0 O CONCRXN{1%,I,J,K} FeS concentration -- reaction path model kg/m"3

227 91 0 O CONCRXN{Z20,I.J,K} CaC concentration -- reaction path model kg/m*3

228 %2 0 0 CONCRXN{21,I,J,K) Ca(OH)2 concentration -- reaction path model kg/m"3

229 93 0 O CONCREN(Z22,I,J,K} CaC03 concenktration -- reaction path model kg/m*3

230 94 0 0 CONCRXN{(23,I,J,K} H2 concentration -- radiolysis kg/m™3

231 85 0 0 H20FLOWIN Water inflow rate kg/s

232 56 0 0 B_MASS CUM(1l) Total isctope mass from Waste Region 1 kg

233 97 0 0 B_CONC_CUM(1l) Total isctope conc from Waste Region 1 kg/m"~3

234 98 0 0 S_MASS_CUM(1l} Total solid isotope mass from Waste Region 1 kg

235 99 0 0 B_MASS_CUM(Z2} Total isckope mass from Waste Reglon 2 kg

236 100 0 0 B_CONC_CUM(2) Total isotope conc from Waste Region 2 kg/m~3

237 101 0 0 S_MASS CUM(2) Total sclid isotope mass from Waste Region 2 kg

238 102 0 0 B_MASS( 1,1} Mass of isotope 1 from Waste Region 1 kg

239 102 0 0 B_MASS( 1,2} Mass of isotope 1 from Waste Region 2 kg

240 104 0 0 B_CONC( 1,1} Conc of isotope 1 from Waste Region 1 kg/m"3

241 105 0 0 B_CONC( 1,2) Conc of isotope 1 from Waste Region 2 kg/m"3



BRAGFLO Versien 6.0 ERMS #545018

Validation Document, Version 6.00 April 2007
Page 248 of 1712
242 106 0 0 s_MASS( 1,1} Solid mass of isctope 1 from Waste Region 1 kg
243 107 0 0 S_MASS( 1,2) Solid mass of isotope 1 from Waste Region 2 kg
245

AR E R A RS EREESERESEEELEEEEEEEEEEELEEEEEFELERS RS ERS RS EES SRR R AR R ELEESEREEEREEEREERELEEERERESEREEEREERERSE]
LA R R R R ER AR RS R RS R F R R YRS

EEEES R L NS TR

Ahkkdthk b khk

File PAA: {ANALYSIS.BF.QBO500.ES47.TEST4]BF2_QBQ600O_ES47_TEST4.CUT;1

473 instead of Input IC's for the Cavities

474 [0=No, l=Yes] (ICWASTE) = 0

a76 thmiform Cavity Region

477 Uniform Cavity Region

479 e e

File PAA: [ANALYSIS.BF.QBOG00.ES47.TEST4]BF2_VMS82_VS00_ES47_TEST4.0UT:1

456 instead of Input IC's for the Waste
457 [0=No, 1=Yes] (ICWASTE) = 0

459 Uniform Waste Reglon

460 Uniform Waste Region

L

Ak kdkwkwdwkkw

hhkhhkkxhkhirkhx

File PAA:[ANALYSTS.BF.QBR(600.ES47 _TEST41BF2_QBO600_ES47_TEST4.QUT; 1
509 TOL = 1.0000E-02
510 SOCEFFMIN = 1.0000E-03
512 Fracture model will be used? (KFRACTURE): F

W od ok

File PAA:[ANALYSIS.BF.QBOA00.ES47.TEST4]BF2_VMSE2 V500 _ES47_TEST4.0UT;1
493 Fracture model will be used? (KFRACTURE}: F

A E RS RS ERE NS

A R R A RS LR ESRSE]

File PAA: [ANALYSIS.BF.(QBOA00.ESA7.TEST4]BF2_QBOE00D_ES47_TEST4.OUT;1
611 Intrinsic reaction rate constantg? (LINTRIN): F

513 Reaction rate constants (RK):
ARk hhkk

File PAA:{ANALYSIS.BF.QBRO500.FS47.TESTA]BFZ_VMSE2_V500_ES47_TEST4.OUT;1

592 Reaction rate constants (RK):
EREE R R R R R RS

EEE R R &N R RSN
File PAL: [ANALYSTS.BF.QBO600.ES47.TEST4]BF2_QBO60G0_ES47_TEST4.0UT;1
631 MgO hydration reaction rate comstants:
622 Inundated reaction (BRUCITEI} = 0.000000E+00 mol MgO/(s*m*3)
623 HRumid reaction (BRUCITEH) = 0.000000E+00 mol MgC/(s*m*3)
625 Saturation cutoff value (SOCMIN): 0.000000E+00
627 Stoichiometric coeff's for Ram 1x
628 H2 coefficient = 0.000000E+00
629 H20 coefficient = 0.000000E+00
630 Fa coefficient = 0.000000E+00
631 Bio cosfficient = 0.000000E+00
632 Pa(0H)2 coafficiant = 0.000000E+00
633 Fa8 coefficient = 0.000000E+00
634 Mg0Q coefficient = 0.000000E+00
635 Mg(OH)2 coefficieat = 0.000000B+00
636 MgC03 coefficient = 0.000000E+00
638 Staichiometric coeff's for Rxm 2:
639 H2 coefficient = 0.000000E+00
640 H20 coefficient = (.000000E+0D
641 Fe coefficiant = 0.000000E+00
642 Bioc coefficient = 0.000000E+00
643 Fa(OH)2 coefficient = 0.000000E+00
644 Fef coafficient = 0.000000E+00
645 MgO coafficient = 0.000000E+00
646 Mg(OH)2 coefficiant = 0.000000E+00
647 MgCo3 coefficient = 0.000000E+00
649 Stoichiometric coeff's for Rxm 3:
650 H2 coefficient = 0.000000E+00
651 H20 coafficient = 0.000000E+00
652 Pa coefficient = 0.000000E+00
653 Bio coefficient = (0.000000E+00
654 Fa(0H)2 coefficient = 0.000000E+00
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655
656
657
658
660
661
662
663
664
665
666
667
668
669
671
672
673
674
675
676
677
678
679
680
682
633
684
685
636
687
638
639
590
691
6932
694
695
696
697
698
599
700
701
702
704
705
706
707
709
ko ko ke ke
File PAA:
600
601
602
603
605
606
607
608
510

AR RS XX & 4
drodeodk e heook ko
File PAA:
713
715.
716
717
718
719
720
732

Fof8 coefficiant 0.000000E+00
Mg0 cowfficient 0.000000E+00
Mg(OH)2 coefficient = 0.000000E+00
MgC0o3 coefficient = 0.000000E+00
Stoichiocmetric coeff's for Rxn 4:
H2 coefficient = 0.000000E+00

H20 coefficient = 0,.000000E+00

Fe coefficient = 0.000000E+00D

Bio coefficient = 0.000000E+00
Fe(OH)2 coefficient = 0.000000E+00C
Fe8 coefficient = 0.000000E+00
Mg0 coefficient = 0.000000E+00

Mg (OH)2 coefficient = 0.000000E+00
MgC0O3 coefficient = 0.000000E+00
Stoichicmetric coeff's for Rxn 5:
H2 coefficient = 0.000000E+00

H20 coefficient = 0.000000E+00

Fe coefficient = 0.000000E+00

Bilo coefficient = 0.000C00E+00
Fa(OH)2 coefficient = 0.000000E+00
FeS8 coefficlient = 0.000000E+00

MgO coefficient = 0.000000E+0C
Mg(0OB)2 coefficient = 0.000000E+00
MgC03 coefficient = 0.000000E+00
Stoichiometric coeff’s for Rym 6:
H2 coefficiant = 0.000000E+00

H20 coefficient = 0O.000000E+00

Fe coefficient = 0.000000E+00

Bio coafficient = 0.000000E+C0O
Fa(0B)2 coefficient = 0,000000E+00C
Faf coafficient = 0.000000E+00

Mg0 coefficient = 0.000000E+00
Mg(OR)2 cowfficlent = 0.000000E+00
MgC0O3 coefficient = 0.000000E+00
Stoichicmeeriec coeff's for Rxn 7:
H2 coefficient = 0.000000E+00

H20 coefficiant = 0.000000E+00

Pa coefficient = 0.000000E+00

Bio coefficient = 0.000000E+00
Fe(OH)2 coefficient = 0.000000E+00
Fe8 coefficient = 0.000000E+00
Mg0 coefficient = 0.000000E+00
Mg{(OH)2 coefficient = 0.000000E+00
MgC03 ccefficient = 0.000000E+00

Wicking term (SATWICK) = 0.000000E+00

Humid rates to be smoothed? (LARXN)

Concentration rates to be smoothed? (LARXNZ) = F
Humid rate smoothing factor (ALPHARXN) = 2.000000E+03

Molecular weights (WM):

[ANALYSIS.BF.CBO600.ES47.TEST4 1 BF2_VMS32_VS00_ES47_TEST4.0UT:1
Stoichiometric coeff's for corrosion rxn [5{1,I)]:

Gas coefficient = 1,068300E+00
HZ0 coefficient = 1.863300E+00
Fe coefficient = 1.000000E+00

Stoichiometric coeff's for biodegr. rxn [S(2,I)]:

Gas coefficient = 1.22%000E+00
H20 coefficient = 0.000000E+00
Bio coefficient = 1.000C00E+G0
Molecular weights (WM):

LE X

* i &

[(ANALYSIS.BF.QB0600.ES47.TEST4|BF2_QBOS00_ES47_TEST4.0UT; 1

Bio: 2.7023E-02 kg/mol
Molecular weights (WM):
Fa(OH)2Z: 8.9882E-02 kg/mol
Fag: 8.7900B-02 kg/mol
MgO: 4.0304E-02 kg/mol
Mg(OH)2: 5.8320E-02 kg/mol
Mgco3: 8.4314E-02 kg/mol
Densities (DEN(1-4)):

ERMS #545018
April 2007
Page 249 of 1712
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723 Fa: 7.8700E+032 kg/m3
724 Fa(OR)2: 3.4000E+03 kg/m3
725 Fa8: 4.7000E+03 kg/m3
726 bBio: 1.1000E+03 kg/m3
728 Dengities (DEN(5-8)):
729 MgO: 3.6000E+03 kg/m3
730 Mg(OR)2: 2.3700E+03 kg/m3
731 MgC03: 3.0500E+03 kg/m3
732 SALT: 2Z2.1700E+03 kg/m3
734 Will creep closure be used (CLOSURE}: F
*txth ki
File PAA:[ANALYSIS,.BF.QB0G00.ES47.TEST4}BF2_VMS82 V500_ES47_TEST4.0UT;1
614 Bio: 3.0026E-02 kg/mol
616 Wicking term (SATWICK) = 0.000000E+00Q
617 Humid rates to be smoothad? (LARXN) = F
618 Humid rate smoothing factor {(ALPHARXN} = 2.000000E+03
620 Will creep closure be used {(CLOSURE): F

AR E R R RS S E RN S

* ok deok ek ke ok ok

File PAA:
1189
1130
1131 *

LE R & & 4

File PAA:
107S
1076
1077 *

LERE SRR L]
ek ko ok ok

[ANALYSIS.BF.QB0&600.ES47.TEST4 ] BF2_QB0600_ES47_TEST4.0UT; 1
CPU Time (this time step) = 0.08 sec = 0.00002 hr
CPU Time (total for run) = 2.26 sec = 0.00063 hr

EEE R SRR ERRE RS S EE SRS ES S E R R E R R R R E R R R R R R R R EEE RS SRR S SR SR R R LS EESERSEREEENEEESERE]

[ANALYSIS.BF.QBO600.ES47.TEST4])BF2_VMS82_Vv500_ES47_TEST4.CUT; 1
CPU Time (this time step) = 0.05 sec = 0.00001 hr
CPU Time (total for run) = 1.65 sec = 0.00046 hr

LR AR E R R AR R R e R R S S SRS R RS E R R RS EE R RS KR
* k%

* &

File PAA: [ANALYSIS.BF.QBOG00.ES47.TEST4)BF2_QBO600_ES47_TEST4.0UT;1

1486 Date: 02/13/07 Time: 14:11:43 CPU Time: 0 0: 0: 2.26 { 2.26 sec) ASCII

1489 LR R e e b R R R R 2 R R s R E R R R T T
dk ok ok ko
File PAA:{ANALYSIS.BF.QBOROO.ES47.TEST4]BFZ_VMS8Z_V500_ES47_TEST4.0UT;1

1372 Date: 04/06/06 Time: 15:43:42 CPU Time: 0 0: 0: 1.66 { 1.66 sec) ASCII

1375 Kok k ok ko ko rH ke hkrhrkkr kAR A AR EF AL R LR A AT A F Rk A Ak rkhr ko kb Rk kR kw w kNI ko r

*ok ok kdokkw ok ok ok K

A kkNrkkwkwkk

File PAA:
1497
1498
1489 *

ER R E 8

File PAA:
1383
1384
1385 *

ok khk ok odk ok k

[ANALYSIS.BF.QBO600.ES47 . TESTA]BFZ2_QB0600_ES47_TEST4.0UT;1
CPU Time (this time step) = 0.11 sec = 0.00003 hr
CPU Time (total for run) = 3.28 sec = 0.00091 hr

KEkEkkdkk kbbb kh ko k kA kA F kA kAR A AWk rh ko h kA kr R r A h kR k kR A ke ok h ko kkok e kkwdoh ek

[ANALYSIS.BF.QBOG600.ES47 . TEST4 ] BFZ_VMSE2_V500_ES47_TEST4.0UT;1
CPU Time (this time step) = 0.08 sec = 0.00002 hr
CPU Time (total for run} = 2.39 sec = 0.00066 hr

Fhoar ko kAR kA kAR A kR A A A r A AR kR A A Ak r kR kAR Ak Rrhkr kb ko r ke k ke ko kW h ok kk ki kkwedorrdoh
o

dhkkh ek kA okow

File PAA:
1794

1767 *
 J dr ok X dr
File PAA:

1680

1683 >

kAo ok ok ok ok oWk
* ok ohk ok dk ok

File PAA:
1805
1806
1807 *

Kok ek ok x

File PAA:
1691
1692
1693 *

d ok dr ok g deok

&k ek ok e ok

File PAA:
2102
2107
2108
2109

[ANALYSIS.BF.QBD600.ES47 . TEST4]BF2_QBO600_ES47_TEST4.0UT;1
Date: 02/13/07 Time: 14:11:44 CPU Time: 0 0: 0: 3.29 ( 3,29 se¢} ASCII

LR A ER S LRSS RS R LSRR SRR RS R R R RS SRRl Rl RsEElEER BaR]

[ANALYSIS.BF.QBO600.ES47 .TEST4 1 BF2_VMSS82_V500_ES47_TEST4.0UT;1

Date: 04/06/06 Time: 15:43:43 CPU Time: 0 0: 0: 2.39 ( 2.39 sec) ASCII

R R R I T T T I R L T T T T T e e
* ko

* ke

[ANALYSIS.BF.QBO600.ES47.TEST4 ) BF2_QB0600 _ES47_TEST4.0UT; 1

CPU Time (this Lime step) = 0.06 sec = 0.00002 hr

CPU Time (totzl for run} = B.38 sec = 0.00233 hr

AR S SR RRERESEELEEEEEEEEEEEREEEER R AR NSRS SRR RR R R R AR RSl Rl ES R SRR SRR EREEEEERERS]

[ANALYSIS.BF.QRBRO60Q.ES47.TEST4]BF2_VMS82_VS500_ES47_TEST4.0UT; 1
CPU Time (this time step) = 0.04 sec = 0.00001 hr
CPU Time (total for run) = 6.05 sec = 0.00168 hr

R A RS SRR AR R RS R R R R R R R R N A R L R R R E R LRSS SR AR R RS RS RS RS AR ESER ]
* & ok

e ok

[ANALYSTS.BF.QB0600 .ES47 . TEST4 | BF2_QBO§0C_ES47_TEST4.0UT; 1

Date: 02/13/07 Time: 14:11:49 CPU Time: 0 O: 0: 8.38 ( B.3B sec) ASCII

drodk W dr ok g Ak W W R R ok vk e ok ke Sk ke de dr ok e stk A e vk e % vk stk Jk ok dr ok ek e s ok ek ok ik ke o ke ke ok W ok o R K ko de ko gk ok v ok de ok ok e
* End of BRAGFLO Version: 6.0 Revised: 01/15/07 *

* Completed: 02/13/07 at 14:11:49 Run on: TBE - ALPHA AXP OpenvMs v8.2 *
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2110 LEER R AR A SRR SRR E R R R RS LR R e R R I A R R RS R Y
&k ke ek

File PAA:[ANALYSIS.BF.QB0A00.ES47.TEST4]1BF2 _VMSB2_VS500_FS47_TEST4.0UT;1
1988 Date: 04/06/06 Time: 15:43:46 CPU Time: 0 0: 0: .06 ( 6.06 sec) ASCII

1993 LEASESARER AR EEEER L EEEEEEFEEREEREEEEEE R R L R g e A A E E R LR SRR SRS SRR
1594 * End of BRAGFLO Version: 5.0 Revised: 01/22/03 *

1995 * Completed: 04/06/06 at 15:43:46 Run on: GNR - ALPHA AXP OpenVMS VB.2 *

1996 LA AR AR ERER R E R R s R R AR E R R R TR EE R

dokok koo ko ko

Number of difference sections found: 18
Number of difference records found: 203

DIFFERENCES /ICNORE=(SPACING, TRAILING_SPACES, BLANE_LINES} /MERGED=1/QUTPUT=-
PAA: [ANALYSLS.BF.QBOGI0 .ES4T . TEST4 ] BF2_OBO600_ES47 TEST4 QUT.DIF;1-
PAA: [ANALYSTS.BF.QB0OS00.ES47. TESTA] BF2_QBOS00_ES47_TEST4.QUT;:1~
PAA: [ANALYSIS.BF.QBO600.ES47.TEST4]BF2_VMS82_VS00_ES47_TEST4.0UT;1

A.4.4 Test Case 4: Output Difference Files, BF2_QB0600_ES40 TEST4 OUT.DIF and
BF2_QB0600_ES45 TEST4 OUT.DIF

BF2_QB0600_ES40 TEST4 OUT.DIF

dedeok g dek ok dk kKo

File PAA: [ANALYSIS.BF.QBO600.ES40,TEST4]BFZ_QBO600_RS40_TEST4.0UT;1

3 ** Begun on: R2/14/07 at 08:52:51 Run on: BTQ - ALPHA AXP QOpenvMS vg.2 **

4 LR AR AL E R AR ESEEE R RS I R R E RS E RS R e Ny s R L R R R L R IR LRI RS S
Ak khw
File PAA:[ANALYSIS.BF.QBOG00.ES40.TEST41BF2_QBO600_ES47 _TESTA4.OUT;1

3 ** Begun on: 02/13/07 at 14:11:41 Run on: TBB - ALPHA AXP OpenVMS V8.2 **

4 LE R R ER R R RS R EE EEEETEREES IR AR R RN e 2242 EE R RS R R R EES R EEE LR S

whw ok kk khkk ok Kk Kk

Sk ok dkok ok Kk ok kK

File PAA: [ANALYSIS.BF.QBO600.ES40.TEST4]BFZ_QB0600 ES40 TEST4.0UT;1

51 PAA: [ANALYSIS.BF.QB0600.ES40.TEST4]BF2_QBO600_TEST4.INP;1

62 AR R R RS AR R R R e R e R RS AR 2]
 dr ok A ok k
File PAA: [ANALYSTS.BF.QB0AO0O.ES40.TEST4]BFZ_QBOAOD_ES47_TEST4.0UT:1

A1 PAA: [ANALYSIS.BF.QBO600.ES47 . TEST4 ] BFZ_QBO600_TEST4.INP; 1

52 EE AR AR SR S A R e e T T R R e R R R R L R R R

KRk hok ok Kk okok k%

ok ook ok Kok ok oAk

File PAA:[ANALYSIS.BF.QBO600.ES4C.TEST4]BF2_QB0600_ES40 TEST4.0UT;1
66 PAA: [ANALYSIS.BF.QBOG00.ESAC.TEST4]BF2_CLOSURE.DAT;1

67 LA R RS R A S LRSS RS RS S R E R R R R R S s A RS R E S R E R E SRR SRR LR
® gk R ek

File PAA:[ANRLYSIS.BF.QB0600.ES40.TEST4])BF2 QB0600_ES47_TEST4.0UT;1
66 PAA: [ANALYSIS.BF.QBC600.ES47.TEST4]BFZ_CLOSURE.DAT;1

57 LR R R R R R L g T g 2 A I AL E N T R Y
LESE X X R R AR

EER R EEE R E RS

File PAA: [ANALYSTIS.BF.QB0600.ES40.TEST4]1BFZ_QBO600_ES40_TEST4.0UT;1
71 PAA: [ANALYSTIS.BF.QB0600.ES40.TEST41BF2_QB0600_ES4Q_TEST4.0UT;1

72 L R ARl R N R R L R R R R Y
deodk ok ok
File PAA: [ANALYSIS.BF.QB0$00.ES40.TEST4]BF2_QBOG00_ES47_TEST4.0UT;1

71 PAA: [RNALYSIS.BF.QBC600.ES47.TEST41BF2_QBOG00_ES47_TEST4.0QUT; 1

72 Ek Kk kR kRN kA Ak kb h kW kA ko r kN kA w ok w ke dr ke ko kk bk dkdrdeok kg ek bk ok

EREEE R LR RER LRSS
dedede drd ok ook de kK h ok

File PAA: [ANALYSIS.BF.QBO600.ES40,.TEST4|BF2_QBO&00_ES40_TEST4.0UT;1

76 PAA: [ANALYSIS.BF.QBOS00.ESA0,.TEST4]BF2_QBO600_ES40_TEST4.SUM;1
77 Hk Kk KRk R AR R Rk Ak K N ko ke ke ok ke ok R R ek kA K kR ok Ak S ok ke ok ke ek e ok e ok ek ok ke ok e ok ke ok e

File PAA:[AWALYSIS.BF.QB0A00.ES40.TEST4]BF2_QB0600_ES47_TEST4.0UT;1
76 PAA: [ANALYSIS.BF.QB0600.ES47.TEST4 1 BFZ_QB0600_ES47_TEST4.SUM;1

77 LSRR ER R AR R ESEE RS E L R R R T ISR R AR LRSS S
Khkhkhkkdkohkkhk kk

kA hkdhkwkhkodown

File PAA:[ANALYSIS.BF.QBOG600.ES40.TEST4]BFZ_0QB0500 ES40 TEST4.0UT;1
1189 CPU Time {this time step} = 0.11 sec = 0.00003 hr
1194 CPU Time {total for run} = 3.26 sec = 0.00091 hr
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llgl LR R EERE RS EEEESIEREESEESIEEREZIEEFSEELEESREEEEEE R R RS ENEFLER SRR EEE RS R ELEES S S8 2]
* ok ok ok ok

File PAA:[ANALYSIS.BF.QBO600.ES40_TESTA]BF2_QBO600_ES47_TEST4.CUT;1

1189 CPU Time (this time step) = 0.08 sec = 0.00002 hr

1190 CPUJ Time (tetal for rum) = 2.26 sec = 0.00063 hr

1191 LRSS E RS LS ELERLEEEEESE SRS EEE R EEEESEERE LR SRR ESEREESEEE LR EEE LR RLR LSS
LR RS Y

LR RS R ELEESR S 3

File PAA: [ANALYSIS.BF.QB0OG00.ES40.TEST4]BF2_0QBO600_ES40_TEST4,0UT;1
1486 Date: 02/14/07 Time: 08:52:55 CPU Time: 0 0: 0: 3.26 ( 3.26 sec) ASCIT

148¢ LEAR SR ELE RS ELESEELEEEEEESLEREELEELE SR ELEEEEESERES R E RS E RS EREEEERLERS]
TR AT KR

File PAA: [ANALYSIS.BF.QBOG00.ES40.TEST4])BF2_QBO60(0_ES47_TEST4.0UT; 1
1486 Date: 02/13/07 Time: 14:11:43 CPU Time: 0 0: 0: 2.26 { 2.26 sec) ASCII

1489 khhkk kAKX h ok bk kw kb r koAb ke hdkdr ok vk wvdkwodrdk kdh hdedh ATk gk gk ok ek ok deok ok e ok ok ok ok ek ek
IEREES RS TR S

IR EREER LR

File PAA: [ANALYSIS.BF.QBO600.ES40.TEST4]1BF2_QB0O600_ES40_TEST4.0UT;1
1487 CPU Time (this time step) = 0.16 sec = 0,.00004 hr
1498 CPUI Time (total for run) = 4.74 sec = 0.00132 hr

1499 L R R g R L L T R N R
ok ok ok ok ok
File PAA:[ANALYSIS.BF.QBO6CO.ES40.TEST4]BF2_QB0600_ES47 TEST4.QUT;1

1497 CPU Time (this time step) = 0.11 sec = 0.00003 hr

1438 CPU Time (total for run) = 3.28 sec = 0.00091 hr

1499 LA AR SRR AR S Sl R E R RS SRR RS R R R LSRR LSRR EREERSESAREERE RS LR

Kk ohkok ok ohok ok ok ok

IR R ESREREEEE S

File PAA:[ANALYSIS.BF.(QBC600.ES40.TEST4]BFZ_QBO600_ES40_TEST4.0UT;1
1794 Date: 02/14/07 Time: 08:52:56 CPU Time: 0 0: 0: 4.75 ( 4.75 sec) ASCII

1797 LR R R R L ERELE S AR SRR L E SRR E R R AR AR E S SRR R R RS R R R R ERLES R RER SR ELEE SR RRE LSRR
de e e bk

File PAA: [ANALYSIS.BF.QB0600.ES40.TESTA]BF2_QB0600_ES47_TEST4.0UT;1

1734 Date: 02/13/07 Time: 14:11:44 CPUJ Time: 0 0: 0: 3.2% ( 3.29 sec) ASCII

1797 LEER EEAESEEREE S SRR R R L R E N E L R LR RS R R RN AR SR R R L AR L]
X R EEEE LR R X2

LA R RS R RS SR EXY

File PAA: [ANALYSIS.BF.QB(C60Q.ES40.TEST4)BFZ2_QB0A0C_ES40_TEST4.0UT;1
1205 CPU Time [this time step) = (.08 sec = 0.00002 hr
1806 CPJ Time !(total for run) = 12.09 sec = 0.00336 hr

1807 LA EE AR SRR R SR LRSS R R R R R R R R R R L R R T R S TS N R R LR
LEZ 2 2]
File PAA: [ANALYSIS.BF.QBO600.ES40.TEST4]BF2_QBO600_ES47_TEST4.0UT;1

1805 CPU Time (this time step) = 0.06 sec = 0.00002 hr

1808 CPU Time (total for run) = B.38 sec = 0.00233 hr

1807 LR S SRR A RS RS EERE RS RS E AL RS SR FELSEELEEEEEREELESE RS EEEREE SRS EL S LS LR 2]

AR RS R ESEEREX]
Hkdkk ok kok ko

File PAA: [ANALYSIS.BF.QB0600.ES40.TEST4]BF2_QB0600_ES40_TEST4.CUT;1

2102 Date: 02/14/07 Time: 08:52:04 CPUJ Time: 0 0: 0:12.10 ( 12.10 sec) ASCII

2107 Hhkkkdkk ok kh ko h ko ko Ak kkr ARk Ak kkhk ko kA ko ko kA khwh ko h ke ke r kK hkkk ko h i
2108 * End of BRAGFLO Version: 6.0 Revised: 01/15/07 *

2109 * Completed: 02/14/07 at 08:53:04 Run on: BTO - ALPHA AXP OpenvVMS V8.2 *

21190 LA E A R EEAE SRR AR AR AR AR R E R S R R R 2R R R R R R R R ES R R R EEE IR SRR RS R EREEES]

deokok ok ok ok

File PAA: {ANALYSIS.BF.QBOG6OQ.ES40.TEST4]1BF2_QB(O60(0_ES47 TEST4.0UT;1

2102 Date: 02/13/07 Time: 14:11:43 CPU Time: 0 0: 0: 8.38 { £.38 sec) ASCII

2107 LA R EEEEEE S EE R EE AL RS EE EE RS R E R FEE S EESEE L EX SRR RS RS SR SRR RS RS RS E S EER NS
2108 * End of BRAGFLO Version: 6.0 Revised: 01/15/07 *

2109 * Completed: 02/13/07 at 14:11:49 Run on: TBB - ALPHA AXP JpenVMS VB.2Z *

2110 AR EEEE R R E R R N R R R R R R N N e R L R E R R EE R R RN TR LR R R R EE R RS R R E SRR

dookodde ok ok okok ok ow

Number of difference sections found: 11
Number of difference records found: 17

DIFFERENCES /IGNORE=(SPACING, TRAILING_SPACES, BLANK_LINES} /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QB0O600.ES40.TEST4 ] BF2_QB0&600_ES40_TEST4_OUT.DIF;1-

PAA: [ANALYSIS.BF.QBO600.ES40.TEST4 ] BF2_QROG00_ESA0_TEST4 ,QUT;1-
PAA: [ANALYSIS.BF.QEB0600.ES40.TEST4]1BF2_QBO600_ES47 _TEST4.QUT;1

BF2_QB0600_ES45 TEST4 OUT.DIF

%tk ok ko ok ok W ek
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File PAA:[ANALYSIS.BF.QB0600.ES45.TEST4]BF2_QB0600_ES45_TEST4.0UT;1

3 ** Begun on: 02/14/07 at 09:14:58 Run on: TDM - ALPHA AXP OpenVMS V8.2 **

4 AR R R R R R LT 2R AR AR R R e
LEE 2 X2
File PAA:[ANALYSIS.BF.QBO600.ES45.TEST4]BF2_QB0O600 _ES47_TEST4.0UT;1

3 ** Begun on: 02/13/07 at 14:11:41 Run on: TBB - ALPHA AXP OpenVMS V8.2 *»

4 AR EREE AR ESEAARE R RS R LR SRR R R R R RS R R R R RS RERRERRRERRR RS E R EE LN

e gk e ok ok kR kA
LA RS EEEER R X

File PAA:[ANALYSIS.BF.(QBO600.ES4A5.TEST4]BF2_QB0600_ES4h_TEST4.0UT;1

61 PAA: [ANALYSIS.BF.QBOG00.ESA5.TEST41BF2_QBOGJ0O_TEST4. INP;1

62 o ok e S v e e b ok ke ok e Rk e Rk R Rk ok ok ek ke ok e K R ok Rk ok ok e ok e b ok sk b ok ek ko e ok b ok ek ok ok ke ok ok e ek
KAk I K
File PAA:[ANALYSIS.BF.(QBO600.ES45.TEST4]BF2_QB0O600_ES47_TEST4.0UT;1

61 PAA: [ANALYSIS.BF.QBO600.ES47.TEST4]1BFZ_QBO600_TEST4.INP;1

62 LR e e N R R e R R R R R s s I

deook ok ko k ko k ok ke
R R E RS X EE NN

Pile PRA: [ANALYSIS.BF.QBO600.ES45.TESTA]BF2_QB0O600_ES45_TEST4.0UT;1

66 PAA: [ANALYSIS.BF.QBC600.ES45 . TEST4]1BFZ _CLOSURE.DAT;1

67 LR R R R R e R R TSRS ]
Wk ok ok
File PAA: [ANALYSIS.BF.QB0600.ES45.TEST4]BF2_QB0OS00_ES47_TEST4.0UT;1

66 PAA: [ANALYSIS.BF.QBO600.ES47.TEST4]|BF2_CLOSURE.DAT;1

87 Idek ok h ko k kA Ak kAN k kA ko hhh ok h ke ke de kb ke kdek ke ke kb ek ok gk ke bk ke dh Rk k&

ER R R AR B E RS

drhkwdrkob ok khowk

File PAA: [ANALYSIS.BF.QB0600.ES45,TEST4]BF2_QB0600_ES45_TEST4.0UT;1

71 PAA: [ANALYSIS.BF.QBO600.ES45,TEST4]BF2_(QBOE00_ES45_TEST4.0UT;1

72 AR AR L AR AR RN R AR IR E LR R EERE RS R RESEREEES RS EREEEEERER RS ENE ST S
hk ok ook ok
File PAA:[ANALYSIS.BF.QBOS00.ES45.TEST4]1BF2_QRBOG0O(_ES47_TEST4.0UT;1

71 PAA: [ANALYSTS.BF.QBO600 .ES47.TEST4 1 BF2_QBNACD_ES47_TEST4.0QUT; 1

72 LR R e B B R S Y E R SRR A L L

kkkwkkhkwkk %

Kok gk ok de bk ok koW

File PAA: [ANALYSTS.BF.QB0600.ES45.TEST4|BF2_QB0600_ES45_TEST4.0UT;1
76 PAA: [ANALYSTS.BF.QBO600.ES45. TEST4}BF2_QB0600_ES45_TEST4.SUM; 1

77 ek ok ke ok ok e Kk ok ke ke e Rk ek kR A Rk ko U R A Xk kb ek ok ek e sk sk ok Aok ke ok e ek kA ok k ko ko k ok ok ok k ko kK
KhKk kK
File PAA:[ANALYSIS.BF.QBO600.ES45.TEST4]BF2_QBOG00_ES47_TEST4.0UT;1

76 PAA: [ANALYSTS . BF.QB0O&00,ES47.TEST4]BF2_QRB0600_ESA7_TEST4.SUM;1

77 ERE KR RN AT N KA AR I Nk Ak ko hor ok ke kh kAR ARk Ak R A R AR Rk kb kR R R Ak ok k kA Ak Rk Ad ko ok ot ke

kwhkkk kot kk kk
LR R E R B SR EXE S

File PAA: [ANALYSIS.BF.QBOG60D.ES45.TEST4]1BF2_QBOG0ON_ES45_TEST4.0UT; 1
1189 CPU Time (this time step) = 0.07 sec = 0.00002 hr
1150 CPU Time (total for run) = 2.12 sec = 0.00059 hr

1191 ER AR R ER LR AR RS R R S Y N SRR F R F T RN FEE N L L L LR
LER B RN

File PAA:[ANALYSIS.BF.QBO600.ES45.TEST4]BF2 QBOG00_ES4A7_TESTA.0OUT;1

1189 CPU Time (this time step} = 0.08 sec = 0.00002 hr
1190 CPU Time (total for run) = 2.26 sec = 0.00062 hr
1191 Skk kA ko kh X Rk ko kb kb Ak A Ak ko ok ke vk ok de okt ok ok de ok sk de ke ke vk de e ok de ok ok e ke ke ko ok ok ok ok ko ek ok e

d dr ok % deodk ok Kok ok ok ok

LEA R ES ERERRE]

File PAA:[ANALYSIS.BF.QB0600.ES45.TEST4]BF2_QB0600 _ES4% TEST4.0UT;1
1488 Date: 02/14/07 Time: 09%9:15:00 CPU Time: § 0: 0: 2.13 { 2.13 sec) ASCII

1489 AR AR A ARE AR ERLEREE SRR NSRS RS RS R ERE RS R S R SRR LS S
* ok kk ok k

File PAA:[ANALYSIS.BF.QBO600.ES45.TEST4]BF2_QRO600_ES47_TEST4.0UT;1

1485 Date: 02/13/07 Time: 14:11:43 CPU Time: 0 0: 0: 2.26 ( 2Z.26 sec) ASCII

1489 Hk ke h kok R K Rk e Rk ok ek ko Rk A kR A AR R AR R Ak Kk h kK ko ke ok Aok ok ok AN kA ok ko kAR Nk Ak R Ak ko kA ko Rk k
Wk kk ko kk kK

EEZ R ESEE X ER X

File PAA: [ANALYSIS.BF.QBO600.ES45.TEST4]BF2_QB0600_ES4%_TEST4.0UT;1
1498 CPU Time (total for run} = 3.08 sec = 0.00086 hr

1499 LR R R R R R R R R R R N SR LK
EEL RS2

File PAA: [ANALYSIS.BF.QBO600.ES45.TEST4]BF2_QB0600 ES47 TEST4.0UT;1

1498 CPU Time (total for run} = 3.28 sec = 0.00091 hr

1499 LA RS R E R L ERLE RS R R R N Y R X R R X X EE X A SR
Aok kk ok Aok ok ok

LA E R R R EESE S|

File PAA:[ANALYSIS.BF.QB0OBQ0.ES45.TEST4]BF2_QBO600_ES45_TEST4.QUT;1
1794 Date: 02/14/07 Time: 09:15:01 CPU Time: 0 0: 0: 3.08 ( 3.08B sec) ASCII
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1797 Wk ke ok de kb bk Ak kA ko Ak kkhk ko h ok hk ek kw sk wrkrbk kA drrrdardrrik
Ak ok ok koW

File PAA: [ANALYSIS.BF.(QBO600.ESAS.TESTA]BF2_QBO600_ES47_TEST4.OUT;1
1794 Date: 02/13/07 Time: 14:11:44 CPU Time: 0 0: 0: 3.29 { 3.29 sec) ASCII

1797 LER R EEE L EE R R S R R R R R N P E S R R R A EE R R R AR L E R R R R R R
ok W ko e ook e e

LR RS RER R N

File PAA:[ANALYSIS.RBF.QB0O600.ES45.TEST4]BF2_0B0600_ES45_TEST4.0UT;1
1805 CPU Time {this time step} = 0.05 sec = 0.00001 hr
1806 CPU Time {total for run) = 7.7% sec = 0.00216 hr

1807 LA R EE R R EE R R R R R R P R R LSRR RS EE RS R R E R L E R RS
d Xk ok ke k

File PAA: [ANALYSIS.BF.QRB(OA0C.ES45.TEST4]|BF2_QB0600_ES47_TEST4.0QUT;1

1805 CPU Time (this time step) = 0.06 sec = 0.00002 hr

1806 CPU Time (total for run) = 8.38 sec = 0.00233 hr

1807 LA EESE R F SR FSEESEE SR EFEELE ST R LR E N FEEFE LSS EEEIE S LRSS EREREEE SRR EE R R R LR AR LR RS
LES R RS SRR IEYY

LR R

File PAA:[ANALYSIS.BF.QB0600.ES45.TEST4]1BF2_QBO600_ES45_TEST4.0UT;1

2102 Date: 02/14/07 Time: 0%:15:06 CPU Time: 0 0: 0: 7.80 ( 7.80 sec} ASCII
2107 Ak kA kb Ak h ok r A ek kb rhd bk kv kb kb w kv A rhh kb krd kb hr koA hkdoh koot dkdd okt
2108 * End of BRAGFLO Version: &.0 Revised: 01/15/07 *
2109 * Completed: 02/14/07 at 09:15:06 Run on: TDN - ALPHA AXP OpenvMS v8.2 *
2110 LA RS R R EEEERE RS RSRERERERE R AR R LR RS ESEERRRE ARl R ELERS SRR RR Rl
Wk drokok or
File PAA:[ANALYSIS.BF.QB0600.ES45.TEST4]BF2_QBO600_ES47 TEST4.CUT; 1
2102 Date: 02/13/07 Time: 14:11:4% CPU Time: 0 0: 0: B8.38 ( B.3B sec) ASCII
2107 LR R R R AR E TS FE LR LR RS R EE SRR R R LR
2108 * End of BRAGFLO Version: 6.0 Revised: 01/15/07 *
2109 * Completed: 02/13/07 at 14:11:4%2 Run on: TBB - ALPHA AXP OpenVMS V3.2 *
2110 IR S E R ERE R R R R AR R E R R EE R R RS E RS R R AR EARERRRRREES RS RER SRR ERREREEREESEEREREE RS

ko dkkokdkkkk Aok

Number of difference sections found: 11
Number of difference records found: 16

DIFFERENCES /IGNORE= (SPACING, TRAILING_ SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAA: [ANALYSIS.BF.QB0600.ES45. TEST4 ] BF2_QB0600_ES45_TEST4_OUT.DIF;1-
PAA: [ANALYSIS.BF.QBOG00.ES45. TESTA | BF2_QRO600_ES45_TEST4.OUT:1-

PAA: [ANALYSIS.BF.QBOEOO.ES45. TEST4]BF2_QBOG00_ES47_TEST4,0UT;1
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A5 Test Case 5 Files
A.5.1 Test Case 5: Excerpt from .L.OG Files

BF2_QB0600_ES40_TESTS RUN.LOG

"$X109C8299"

COMMAND_STATUS =

$ DEFINE bf2_uif$input working dir:BF2_QB0&00_TESTS.INP
s DEFINE bf2_ uif$inputcs working dir:BF2_CLOSURE.DAT
s DEFINE bf2_dbgSoutput working dir:BF2_QB0600_ES40_Test5.0UT
S DEFINE bf2_dbg$summary working dir:BF2_QB0600_ES40_Test5.SUM
S DEFINE bf2_binSoutput working dir:BF2_QB0600_ES40_Test5.BIN
s DEFINE bf2_inSrestart working_dir:BF2_QB0600_ES40_Test5.RIN
S DEFINE bf2_outS$restart working dir:BF2_QB0600_ES40_Test5.ROT
3 set noverify
image name: "BRAGFLO_QBO&00"
image file identification: "P QB0OGO0O 6.0
image file build identification: "*
link date/time: 12-FEB-2007 14:57:24.36
linker identification: "A13-03v
3 show symbol bragflo_exe
BRAGFLO_EXE == "S$WP$PRODROOT: { BF . EXE] BRAGFLO_QB0600 . EXE"
BF2_QB0600_ES45 TEST5 RUN.LOG
COMMAND_STATUS = "%X109C8299"
3 DEFINE bfZ_uifsSinput working dir:BF2_QB0600_TEST5.INP
3 DEFINE bf2_uifSinputcs working dir:BF2_CLOSURE.DAT
3 DEFINE bf2_dhgSoutput working dir:BF2_QB0600_ES45_Test5.0UT
3 DEFINE bfZ_dbg$summary working dir:BF2_QB0600_ES45_Test5.SUM
S DEFINE bf2_bin$output working dir:BF2_QB0600_ES45_Test5.BIN
5 DEFINE bf2_inS$restart working dir:BF2_QB0600_ES45_Test5.RIN
3 DEFINE bfZ_out$restart working dir:BF2_QB0600_ES45 Test5.ROT
5 set noverify
image name: "BRAGFLO_QBO6QO"
image file identification: "P QBO600 &.0"
image file build identification: "
link date/time: 12-FEB-2007 14:57:24.36
linker identification: "Al3-03"
s show symbol bragflo_exe
BRAGFLO_EXE == "5WPSPRODROOT: [BF.EXE]BRAGFLCO_QBOGOQ.EXE"
BF2_QB0600_ES47_TEST5_RUN.LOG
COMMAND_STATUS = "%X109C825%"
S DEFINE bf2_uif$input working dir:BF2_QB0600_TESTS.INP
$ DEFINE bf2_uifold$input working dir:BF2_TESTS_QA0500.INP
$ DEFINE bf2_uif$inputcs working_dir:BF2_CLOSURE.DAT
$ DEFINE bfZ_dbgS$output working_dir:BF2_QB0600_ES47_Test5.0UT
$ DEFINE bf2_dbg$summary working dir:BF2_QB0600_ES47_Test5.SUM
S DEFINE bhfZ_bin$output working_dir:BF2_QB0600_ES47_Test5.BIN
3 DEFINE bf2_inSrestart working dir:BF2_QB0600_ES47_Test5.RIN
S DEFINE bf2_out$restart working dir:BF2_QB0600_ES47_Test5.ROT
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5 set noverify

image name: "BRAGFLO_QBO60Q"

image file identification: "P QB0O60C 6.0"
image file build identification: *"

link date/time: 12-FEB-2007 14:57:24.36
linker identification: "al3-03"

] show symbol bragfle_exe
BRAGFLO_EXE == "SWPSPRODROOT: [BF.EXE]BRAGFLO_QBO&600Q,.EXE"

A.5.2 Test Case 3: Input File, BF2_QB0600_TESTS.INP

2-D c¢ross section with gas injecticn
FILES {ASCII, BINARY, SUMMARY, RESTART INPUT, RESTART OUTPUT)
TFTFF
MODEL TYPE AND NUMBER OF GRID BLOCKS IN X, ¥, AND 2

2 11 21 1

TSTART, TMAX, MAXSTEPS
0.0 1.0E+7 2000
DT_INIT, DT _MIN, DT_MAX, DT_INCR, IAUTODT, TSWITCH
1.0E+00 L.0E+00 1.0E+07 1.5000E+00 1 1.0000E-02
TIME-STEF CHANGES: NUMBER OF CHANGES, TIME QF CHANGE, DELT USED
0
IPRTYPEASC IPRTYPEBIN IPRTYPERST UNITSI UNITSO
2 0 0 'SIF '5T1!
ASCII PRINTOQUT CONTROLLED BY USER SPECIFIED TIMES
3

USER REQUESTED PRINTOUT TIMES
0.Q000E+0Q0 1.0E+06 1.0E+07 1.0E+08
BINARY PRINTOQUT CONTRCLLED BY STEP INTERVAL, IPRNTBIN

1000
RESTART PRINTOUT CONTROLLED BY STEP INTERVAL, IPRNTRST
299
ASCII PRINT FLAGS
11000 0000O0C OCO0OO0OD0DO0 0010C CO0O0CO0
0000 00O0CDOD 0DOO0CCO0 00000 0000
o0oo0co00 0COOO0 OO0O00CO0 00000 0000
BINARY PRINT FLAGS
L0000 00000 DOBBOO0D 0QO00O0QQ 0O0O00Q
00CO0OC 000QO0 00000 00000 0CO0OQC
0o0Q0C DOOQCO 00000 00QOCO0O0 0DOOQOD
HISTORY VARIABLE OUTPUT
0

MONITOR PARAMETER VALUES AT 1 GRIDELOCK
T

NUMBER OF MONITOR BLOCKS
1

MONITOR BLOCK (I,J,K}
1 11 1

GRID DATA FLAGS: IDXFLAG, IDYFLAG, IDZFLAG, IDEPTHFLAG
1 0 0 -2

GRID DATA CARDS: GRID BLOCK DX'S

0.5 230*1.0

GRID DATA CARDS: GRID BLOCK DY'S

GRID DATA CARDS: GRID BLOCK DZ'S

GRID DATA CARDS: IORG, JORG, KORG, DEPTH, THETAX, THETAY, THETAZ

1 1 1 1060. 9.00G000E+Ql 0.000000E+0Q C.0000COE+00
WELL DATA

0.0 1
111 1 1
TNJQ
1.0E-05 0.0 1.0 0.0
DIRCELET CONDITICNS
0 F
GRID BLOCK BRINE PRESSURE INITIAL CONDITIONS
11*0.40832E+07
11%0.40734E+07
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11*0.40636E+07
11*0.40538E+07
11*0.40440E+07
11*0.40342E+07
11*0.40244E+07
11*0.40147E+07
11*0.40049E+07
11*0.39951E+07
11*0.39853E+07
11*0.39755E+07
11*0.39657E+07
11*0.39559E+07
11*0.39461E+07
11*0.39363E+07
11*0.39265E+07
11*0.39167E+07
11*0.33063E+07
11*0.38%71E+07
11*0.38873E+07
GRID BLOCK BRINE SATURATION INITIAL CONDITIONS
11*0.99952E+00
11*0.99999E+00
11*0.99999E+00
11*0.929999E+00
11*0.99999E+00
11*0.99999E+00
11*0.99999E+00
11*D.99999E+00
11*0.99999E+00
11*0.99999E+00
11*0.99999E+00
11*0.99998E+00
11*0D.99723E+00
11*0.99192E+0C0
11+0.98663E+00
11*0.98143E+C0
11*0.97631E+00
11*%0.%97127E+00Q
11*0.56631E+00
11*0.96143E+00
11*0.95662E+00
GRID BLOCK FE CONCENTRATION INITIAL CONDITIONS

231*%0.0
GRID BLOCK CHZC CONCENTRATION INITIAL CONDITIONS
231+*Q.0
GRID BLOCK MGO CONCENTRATION INITIAL CONDITIONS
231*0.0

DSATLIM, DPRESLIM, SATLIMIT
1.0000E-01 -1.0000E+Q7 1.0000E-03

SATNORM, PRESNORM: NOMINAL CHANGE DEPENDENT VARIABLE
2.0000E-01 0.5000E+06

MAXTMUM ALLOWABLE VARIABLE CHANGES: DSAT_MAX DPRES_MAX
C.10C0E+00 1.00C0E+Q6

CONVERGENGE TEST FLAG: 0=0R/1=AND

1

FP5_SAT, EPS5_PRES: HNOEMAL CONVERGENCE CRITERIA
4.0000E+00 1.0000E-04

EPS_SAT, EPS5_PRES: RELAXED CONVERGENCE CRITERIA
4.0000E+00 1.00C0E-04

FTOL_SAT FTOL_PRES: NORMAL RESIDUAL TOLERANCE
1.0000E-04 1.0000E-04

FTOL_SAT FTOL_PRES: RELAXED RESIDUAL TOLERANCE
1.0000E-04 1.0000E-04

RXN PATH TOLS
4*1.E-4

SOLVER

LU

ITMAX, IRESETMAX, IJACINT, SCALING, P_SCALE, LVARSWTCH
5 40 1 T 1.E7 F

IUPFLAG, IUPMFFLAG, DT REDU, ITRAVE, IMFAVE
490 40 5.0000E-01 1 0

IJACSWITCH, IJACMIN, IJACRESET., IUPRPLOCSE, IUPMFLOOSE
99 10 2 99 g9

DHSAT REL, DHPRES_REL: REL. CHANGE FOR JACOBIAN ELEMENT CALCS
1.0000E-08 1.0000E-08B

DHSAT_MIN, DHPRES_MIN: MIN. CHANGE ALLOWED FOR JACOBIAN CALCS
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1.0000E-09 1.00C0E-02
NUMBER OF TIMES FOR SPECIFYING MATERIAIL, MAF
1
STRRT TIME FOR MAP 1

0.0
MATERIAL TYPE GRID MAP
231*1
4 NAME
1 WASTE
NWST
1
WASTE INITIAL, FINAL
11
NDRZ
0
NMATRESET
0
BORE HOLE MATERIAL NUMBER
0
RESET TIME, ICWASTE
0.0000 8]
POWASTEIC
0.
SOWASTEIC
0.
PRESDRZ
0.
NECORERESET
¢]
# LAMBDA SOR SGR
1 0.7 0.2 0.00001
# SBMIN PBMIN PCMAX PCT_A
11.0 1.013250E+05 1.0E+08 1.0E+06
# PERMX PERMY PERMZ POROSITY
1 1.00000E-17 1.00000E-17 1.0000DE-17 0.45

TOL AND SOCEFFMIN FOR PERMEABILITY MODELS 11 & 12
1.000000E-02 1.000000E-03

NMATSP, FOR SMOOTH PERMEABILITY TRANSITION MODEL
0

FRACTURE MCDEL DATA TCO FOLLOW :T OR F

F

KLINKENBERG EFFECT TO BE USED? True or False

F

GRAVITY CONSTANT (GSTD) AND GAS CONSTANT R
9.79D+00 8.314510D+00

PCT_EXP KRP EPC
0.0 4 2
COMPRES
1.0E-8

REFERENCE TEMPERATURE AND PRESSURE FOR DENSITY CALCULATICONS

3.00150E+02 1.01320E+05

SALT(WT.%) DEN BR KGSAT IDGAS COMPR_BR WMSALT WMH20
0.0 596.629 1] 0 4.45E-10 58.442468D-03 15.01528D-02

VISC_BR VISC_GAS
3.5077/E~-4 5.0829E-¢&

GAS DENSITY DATA: =0 COMPUTE; =1 INTERPQLATE; =-2 IDEAL GAS LAW

-2

GAS MOLE FRACTIONS FOR H2, COZ, CH4, N2, H2S, AND 02

1.0000E+00 0.0Q00E+00C 0.000C0E+00 0.0000E+00 0.0 0.0

AND Q2
2.01588D-03 44.0098D-03 16.04276D-03 28.01348D-02
NUMBER OF GAS COMPONENTS ACTUALL USED (NGAS) AND COMPONET NUMBER

GAS MOLECULAR WIEGHTS FOR H2, COZ, CH4, N2, H2S,

1 1

34,08188D-03 31.9%88D-03

IGASVAR (1=GENERATION USING REACTION SOURCE; (= USING WELLS)

1

RATE CONSTANTS: CORROSION (RKCOR) AND BIODEGRADATICN (REKBIOQ)

0.0 0.0 F

HUMIDITY FACTORS: HUMFAC COR, HUMFAC BIO
0.0 0.0

RATE CONSTANTS: BRUCITEI AND BRUCITEH
0.0 0.0

RATE COEFFTICIENTS: RXH2S AND RXCO2Z

0.0 ©¢.0
CHEMISTRY CUTOFF SATURATION: SOCMIN
0.0

REACTANT/PRODUCT MOLECULAR WEIGHTS(HZ, H2C, Fe, [C6-H10-05]1/6)
2.01590E-02 1.80150E-02 5.58470E-02 2.70230E-02

REACTANT/PRODUCT MOLECULAR WEIGHTS (Fe{OH}2, FeS,

MgC, Mg{CH)Z, MgCo3d)

8.98617E-02 8.79000E-02 4.03044E-0D2 5.83196E-02 8.43142E-02
5_H2,S _H20,S Fe,S_Bio,S_FeCH2Z,S_FeS, S_Mg0, S_MgOHZ, S_MygCQ3

KpT

(N1GAS)
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0.CE+00 O.0E+0C0 0.0E+00 O0.0E+00 O.0E+00 0.0E+00 O.CE+00 0.0E+00C C.0E+00
0.CE+0Q O0.0E+0Q0 0.0E+00 O.0E+00 O0O.0E+00 0.0E+00 OQ.CE+00 0.0E+00 Q.0E+00
0.CE+00 O0.0E+00 0.0B+00 0.0E+00 0.0E+00 0.0E+00 O0.0E+00 O0.0E+0QC C.0E+00
0.0E+0Q O.CE+0Q0 0.0B+00 O.0E+00 O0.0E+00 0.0E+00 O.0E+00 0.0E+00 C©.0E+00
0.0E+00 O0.0E+00 0.0B+00 O,0E+00 O0.0E+00 0.0E+00 O0.0E+00 0.0BE+00 C.0E+00
0.0E+00 O0.0E+00 0.0E+00 Q.0E+00 O0.0E+00 0.0E+00 0.0E+C0 O0.0E+00 O0.0E+0Q0
0,0E+00 O0.CE+00 O0.0E+00 O0.0E+00Q O0.QE+00 0.0E+00 O0.0E+00 0.0E+00 0.0E+00

REACTANT/PRODUCT DENSITIES (Fe, Fe(QH)2, FeS, [CE-H10-05]/6)

7.8700E+03 3.4000CE+03 4.70000E+03 1.10000E+03
REACTANT/PRODUCT DENSITIES (Mg, Mg{CH)2, MgCO3, SALT)
3.6000E+03 2.3700CE+03 3.05000E+03 2.17000E+03
WICKING SATURATION, HUMID SMOOTHING, ALPHARXN
0.0 F F 1000.
CREEP CLOSURE? IF .TRUE., 0=MOLE-BASED; 1=PRESSURE-BASED, PRES_LITHO TIME_INTRU
F
RADIOACTIVE DECAY?
F
WI1LL TRANSPORT BE CALCULATED? T or F
F
RXN PATH
F

A.5.3 Test Case 5: Output Difference File, BF2_QB0600_ES47 TEST5 OUT.DIF

Note: differences due to new input: information being reported in the output files are highlighted
in bold italics.

wkkkddk hokk ok

File PAA: [ANALYSIS.BF.QBOAQ0.ES47.TESTS]BF2_QB0G00_ES47 _TEST5.0UT;1

2 ** Beginning of BRAGFLO Version: 6,0 Revised: 01/15/07 **

3 ** Begun on: 02/13/07 at 14:11:43 Run on: TBB - ALPHA AXP OpenvMsS V8.2 **

4 AR A RS AR EEERE R EEE SRR R E R E R R R R PR TN F LR EEF S SR TR LR
LE R R E B
File PAA: [ANALYSIS.BF.(QB0600.ES47.TESTS]BF2Z_VMS82 _V500_ES47_TESTS.OUT;1

2 ** Beginning of BRAGFLO Version: 5.0 Revised: 01/22/03 **

3 ** Begun on: 04/06/06 at 15:50:58 Run on: GNR - ALPHA AXP OpenvMS V8.2 **

4 U ook I kA Kk e ek ke ok e kb ok ko ek Ak de e ok ok de gk ok e dook ok de ok gk kb de ek o b Srodr gk vk do ok ok e e ok gk ok e dr ok de e ok e e ok ok e ok e ok

AR R ERLES XN

LE R R ER RS R EE S

File PAA: [ANALYSIS.BF.(QB0600.ES47.TESTS]BF2 QB0O600_ES47_TESTS.O0UT;1

61 PAA: [ANALYSTS.BF.QBQ600.ES47.TESTS ] BF2_QB0600_TESTS5.INP;1
62 LR R A R e A R R R R T F L Ty
wR ok kW

File PAA: [ANALYSIS.BF.QB0600.ES47.TESTS]BF2_VMS82 V500_ES47_TEST5.0QUT:1
61 PAA: [ANALYSIS.VMS82.BF2.V500.E547 . TEST5] BF2_TEST5_QAQ500 . INP; 2

62 LR E R AR SR EAER R A SRR R RS RS E SRR RS EES RS E SRR RS R R SRR RR R R EERELES
R A RS ERERE RS

LE R R EREREERES

File PAA: [ANALYSIS.BF.QBO600.ES47.TESTS]BF2_QB0500_ES47_TESTS.OUT;1
66 PAA: {ANALYSIS.BF.QBO60(0.ES47.TEST5]BFZ_CLOSURE.DAT;1

67 AWk e ek e A Rk e Ak Rk o ok ok sk ke ke ok e ok sk ok ok ek ok ek e Kok ke ek ek R ok Rk ok kg ok ek ok ok ok ok ok ek
Sk ok ok ek
File PAA: [ANALYSIS.BF.QB0600.ES47.TESTS5]BF2_VMSR2_VS00_ES47_TESTS.QUT;1

66 PAA: [ANALYSIS.VMS82.BF2.V500.E547 .TEST5] BF2_CLOSURE.DAT;1

67 ke ke ok ek ok e ek R Wk A KR e K e ok ok e ok Ak ko Rkt ko ke ok ke ok ko kb ke ok Rk A ok ok A Rk ok ok ks ko ok ek

drdedkodeokoh ok ohoh ko ok

Fhkkirkkkh ek hk

File PAA: [ANALYSIS.BF.QBO600.ES47.TESTS]BF2_QB0G00_ES47_TESTE.OUT;1
71 PAA: [ANALYSIS.BF.CBOGO0 .ES47.TESTS|BF2_QB0O600_ES47_TESTS.0UT;1

72 LA R E AR E RS ERAEREESEE SRR EEEEE RS ERREREERS R ERRER SRR SRRl RRRREEREREREERESEEES]
LE R EE S

File PAA: [ANALYSIS.BF.QBO600.ES47.TESTS]BF2 VMS82_VS00_ES47_TESTS.0UT;1
71 PAA: [ANALYSIS.VMSB2 .BF2.V500.ES47 . TESTE] BF2_VMS82_V500_ES47_TEST5.0UT;1

72 LA AR R AR SR AR R R RS SRR R R R R ERR R R FEE RS FEEREE SRR SREREES SR RR RS R RSN SR ERERE]
dr ok ke ke o ok e Wk ok Kk

ERE R R E R RS R RS

File PAA: [ANALYSIS.BEF.(QB0600.ES47.TESTS5]BFZ_QBOG0Q_ES47_TESTS5.0UT;1

76 PAA: [ANALYSIS.BF.QB0600.ES47. TESTS BF2_QB0600_ES4A7_TESTS.SUM; 1
77 AR EERRELE RS R A XS EEEESETEE LSRRy Y IS LIPS EE SRR EEEEEEE B R R
% % gk ok

File PAA:[ANALYSIS.BF.QB0600.ES47.TESTS5]BF2_VMS82 V500_ES47_TEST5.0UT;1
76 PAA: [ANALYSIS.VMS82.BF2.V500.ES47 . TEST5]BF2_VMSRB2_V500_ES47_TEST5.SUM;1
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77 Kk ahk ko kkkkkk bk kdhhkrhkwhdkd hkhk ok kkd ke ko bk k kv k kv Ak ARk Ak Ak khh ke drkoh ok
ERER TSRS E

EEE RS RS S LR EY

File PAA: [ANALYSIS.BF.QB0600.ES47.TESTS]|BFZ_QB0600_ES47_TESTS.0UT;1
126 Restart output timestep interval (IPRNTRST) = 999
128
LR RS AR AR R R R R R R R N R R S RS R E R R LSRR AR R LR LRSI EEELEE Y]
Ahkkkk kA k kX ke kA hk ke hw
Ak kx ok

File PAA: [ANALYSIS,BF.QBO6Q0.ES47,TEST5]BF2_VMS82_v500_ES47_TESTS.0UT;1
126 Restart cutput timestep interval (IPRNTRST) =9%2
128
FrA kR A T kA kA kAR kA kA Ak h Rk Ak Ak kb ko Ak h ke bkt A bk kR Ak kA Wk w ki dk bk drk s dedkdedeskdk kb &k ok ok & ok
Adrkkkk bk krrkwdkkw kAR L AR bR
e de o g Aok e R ke

ook ok koo ok Aok ok e

File PAA: [ANALYSIS.BF.QBO600.ES47.TESTS]BF2_QBO&00_ES47_TESTS5.0UT;1

179 43 0 0 RXNR(I,J.K,5) Fe(OH)2 sulfidation rate mol/s

180 44 0 0 RXNR(I,J,K,8) Fe sulfidation rate mol/s

181 45 0 0 RXNR(I,J.K,7) Mg0 hydration rate mol/s

182 46 0 0 RXNR(I,J,K,8) Mg(OH)2 carbonation rate mol/s

183 47 0 0 RXNR(I,J,K,9) Mg0O carbonation rate mol/s

184 48 0 0 QR(I.J.K,1) H2 generation rata -- simple model kg/(s*m+3)

185 49 0 0 QR(I.J,K.2) Brine consumption rate -- simple model kg/(s5*m*3)

186 50 0 0 QR(I,J,K,3) Fe comsumption rate -- gimple model kg/(s*m*3)

187 51 0 0 QR(I,J,K,4) C6-H10-05 consumption rate -- simple model kg/(s3"m+3)}

188 52 0 0 QR(I,J,K,5) Fe(OH)2 generation rate -- simple model kg/(s*m*3)

189 53 0 0 QR(I,J,K.6) FeS generation rate -- gimple model kg/(s*m*3)

190 54 0 0 QR(I,J.K,7) MgO generation rate -- gimple model kg/(s*m*3)

191 55 0 0 QR(I,J,K,B) Mg(OH)2 generation rate -- simple model kg/(s*m*3)}

192 56 0 0 QR(I,J.K,9) MgCcO3 gemeration rate -- simple model kg/(s*m+3)

193 57 0 0 CONCFE(I,J,K,1) Fe concentration -- simple model kg/m*3

194 58 0 0 CONCBIO C6-H10-05 concentration -- simple model kg/m*3

195 59 0 0 CONCFE(I,J,K,2) Fe(OH)2 concentration -- simple model kg/m+*3

196 60 0 0 CONCFE(I,J,K,3) FeS concentration -- simple model kg/m*3

197 61 0 0 CONCMG(I,J,K.1) MgO concentration -- simple model kg/m*3

198 62 0 0 CONCMG(I,J,K,2) Mg(OH)2 concentration -- simple model kg/m*3

199 63 0 0 CONCMF(I,J,K,3) MgCO3 comcentration -- simple model kg/m+3

200 64 0 0 CONCST Salt copcentration -- simple model kg/m*3

201 65 0 0 PORSOLID Volume fraction of generated solids dimensionless

202 66 0 0 GENRAT( 1,I,J.K) H2 generation rate -- reaction path model kg/{(s*m*3)

203 §7 0 0 GENRAT( 2,I,J.K) €02 generation rate -- reaction path model kg/(5*m*3)
204 68 0 0 GENRAT( 3,I,J,FK) CH4 generation rate -- reaction path model kg/{(5*m*3)
205 69 0 0 GENRAT( 4,I,J.K) N2 generation rate -- reaction path model kg/{s*m*3)

208 70 0 0 GENRAT( 5,I,J,K) H28 generatlion rate -- reaction path model kg/(s*m*3)
207 71 0 0 GENRAT( 6,I,J0,.K) 02 generation rate -- reaction path model kg/(s*m*3)

208 72 0 0 GENRAT( 7,I,.,J,K) H20 generation rate -- reaction path model kg/{(s*m*3)
209 73 0 0 GENRAT( 8,I,J.,R) H2804 generation rate -- rsacticon path model kg/(s*m+3)
210 74 0 0 GENRAT( 9,I.7,FK) HNO3 genaration rate -- reaction path model kg/(s*m*3)
211 75 0 0 GENRAT(10.I,J,K) C6-H10-05 consumption rate -- reaction path model kg/{(s*m+3)
212 76 0 0 GENRAT(11,I,J,K) Fe consumption rate -- reaction path model kg/{s*m*3)
213 77 0 0 GENRAT(12,I,J,K) FaS82 F generation rate -- reaction path model kg/(3*m*3)
214 78 0 0 GENRAT(13,I,J,K) FeS2 O generation rate ~- reaction path model kg/(s*m*3)
215 79 0 0 GENRAT(14,I,7,K) FeC03 F genaration rate -- reaction path model kg/(s*m+3)
216 80 0 0 GENRAT(15,I,J,K) FeC03_0 gensration rate -- reaction path model kg/(a*m+3)
217 81 0 0 GENRAT(16,I,J,K) Fe(QH)2 generation rate -- reaction path model kg/(a*m+3)
218 82 0 ¢ GENRAT(17,1I,J,K) FeO(OH) gensration rate -- reaction path model kg/(s*m*3)
219 83 0 0 GENRAT(18,1,J,K) Fe3l0d generation rate -- reaction path model kg/(s*m*3)
220 84 0 0 GENRAT(19,I,J.K) FeS generation rate -- reaction path model kg/{(s*m*3)
221 85 ¢ 0 GENRAT(20,I.,J,K) Ca¢Q generation rate -- reaction path model kg/(z*m*3)
222 86 0 0 GENRAT(21,I,J,K) Ca(OH)2 generation rate —- reactlon path model kg/(s8*m*3)
223 87 0 0 GENRAT(22,I,J,K) CaC03 gemeration rate -- reaction path model kg/(8*m*3)
224 88 0 0 GENRAT(23.I,J,K) M2 geperatrion rate -- radiolysizs kg/(sa*m*3)

225 89 0 0 CONCRXN( 1,I,J.K) H2 concentration -- reaction path model kg/m*3

226 50 0 0 CONCRXN( 2Z,I,J,K) CO2 concentration -- reactiom path model kg/m+3

227 21 0 0 CONCRXN( 3,I,J.K) CHd conceptration -- reaction path model kg/m*3

228 92 0 0 CONCRXN{ 4,I,J,K}) N2 concentration -- reaction path model kg/m*3

229 23 0 0 CONCRXN{ 5,I,J,K) H28 concentration -- reaction path model kg/m*3

230 94 0 0 CONCRXN( 6,I,J,K}) 02 concentration -- reaction path model kg/m*3

231 25 0 0 CONCRXN( 7.I,J0.K) H20 concentration -- reaction path model kg/m*3

232 96 0 0 CONCRXN( 8,I,J,K) H2804 concentration -- reaction path model kg/m*3
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233 97 & 0 CONCRXN( 9.1,J.K) HNO3 concentration -- reaction path model kg/m+3

234 98 ¢ 0 CONCRXN(10,X,J,K) CB6-H10-05 concentration -- reaction path model kg/m+3
235 99 0 0 CONCRXN(11,X,J,K) Fe concentration -- reaction path model kg/m*3

236 100 0 0 CONCRXN(12,I,J,K) FeS2 F concentration -- reactior path model kg/m~3
237 101 0 0 CONCRXN(13,I,J,K) FeS82 O concentration -- reaction pach model kg/m*3
238 102 0 0 CONCRXN(14,I,J,K) FeCO3_F concentration -- reaction path model kg/m*3
239 103 0 ¢ CONCRXN(15,I,J,K) FeCO3 O concentration -- reaction path model kg/m*3
240 104 0 ¢ CONCRXN(16,I,J,K) Fe(OH)2 conceatration -- reaction path model kg/m*3
241 105 0 0 CONCRXN(17,I,J,K) FeO(OH) concentration -- reactiom path model kg/m*3
242 106 0 O CONCRXN(18,I,J,K) Fe30d copncentration -- reaction path model kg/m*3
243 107 0 O CONCRXN(12,I,J,K) Fed concentration -- reaction path model kg/m*3

244 108 0 0 CONCRXN(20,I,J,K) €aQ copncentration -- reaction path model kg/m*3

245 10% 0 ¢ CONCREN(21,I,J,K) Ca(0OH)2 concentration -- reaction path model kg/m*3
246 110 0 ¢ CONCREN(22,TI,J,K) CACO3 concentration -- reaction path model kg/m*3
247 111 0 ¢ CONCREN(23,I,J,K) H2 concentration -- radiolysis kg/m*3

248 112 0 @ H20FLOWIN Water inflow rate kg/s

249 113 0 0 B_MASS COM(1) Total lsotope mass from Waste Region 1 kg

250 114 0 ¢ B_CONC COM(1) Total isotope conc from Waste Region 1 kg/m+3

251 115 0 0 9 MASS CUM(1l) Total solid isotope mass from Waste Region 1 ky

252 116 0 ¢ B_MASS CUM(2) Total isotope mass from Wagte Region 2 kg

253 117 0 ¢ B_CONC_CUM(2) Total isotope conc from Waste Region 2 kg/m*3

254 118 0 ¢ I _MASS COM(2) Total sclid isotope mass from Waste Region 2 kg

255 1192 0 0 B MAS8( 1,1) Masa of isotope 1 from Waste Region 1 kg

256 120 0 0 B_MAS8( 1,2) Masg of isotope 1 from Waste Regicn 2 kg

257 121 0 0 B CONC( 1,1) Conc of isotope 1 fram Waste Region 1 kg/m*3

258 122 0 @ B CONC( 1,2) Conc of lsotope 1 fram Waste Region 2 kg/m*3

259 123 0 ¢ 9 MAS8( 1,1) 8c0lid mass of isotope 1 from Waste Region 1 kg

260 124 0 ¢ 8 MABS( 1,2) Solid mass of isotope 1 from Waste Region 2 kg

262

LR AR AR AR RS AR E LS RS SRR RS sEe s R SRR FR SRR ERER R R AREEREERRERREREERERRREERERERELIE SRS SRS
LA A RS EREEREEEEEEEEEEEREEEETES
Wk ko ko

File PAA: [ANALYSIS.BF.QB0500.ES47.TESTS]BF2_VMS82_VS00_ES47_TESTS.0UT;1

179 43 0 0 QRII,J,XK,l) HZ generation rate -- simple model kg/(s*m"~3)

180 44 0 0 QR(I,J,K,2) Brine consumption rate -- simple model kg/(s*m"3)

181 45 0 0 QR(T,J,X,3) Fe consunption rate -- simple model kg/{s*m"3)

182 46 0 0 QR({I,J,K.4) C&-H10-D05 consumption rate -- simple model kg/ (s*m"~3)

183 47 0 0 CONCFE Fe concentration -- simple model kg/m"3

184 48 0 0 CONCBIO C6-H10-05 concentration -- simple model kg/m*3

185 49 0 0 GENRAT{ 1,I.J,K} H2 generation rate —-- reaction path model kg/(s*m"3)

186 50 0 0 GENRATY{ 2,I,J,K} CO2 generation rate -- reaction path model kg/(s*m"3}

187 51 0 0 GENRAT{ 3,I,J,K} CH4 generation rate -- reaction path madel kg/(s*m"3}

188 52 0 0 GENRATY{ 4,I,J,K} N2 generation rate —-- reaction path model kg/{(s*m"3}

189 53 0 0 GENRATY{ 5,I,J,K} H2S generation rate -- reaction path model kg/(s*m"3)}

190 54 0 0 GENRAT{ 6,I,J,K} 02 generation rate -- reaction path model kg/(s*m"3)

191 55 0 0 GENRAT{ 7,I.J,K} H20 generation rate -- reaction path model kg/(s*m"*3}

192 56 0 0 GENRAT{ 8,I,J,K} H2S804 generation rate —- reaction path model kg/(s*m"3}
193 57 0 0 GENRAT{ %,I,J,K} HNO3 generation rate -- reaction path model kg/(s*m"3)
194 58 0 O GENRAT(10,I,J,K} C6-HL0-05 consumption rate -- reaction path model kg/(s*m™3)
195 59 0 0 GENRAT({11,I,J,K} Fe consumption rate -- reaction path model kg/(s*m"3}

196 60 0 0 GENRAT{12,I,J,K) FeS2_F generaticn rate -- reaction path model kg/(s*m"3)
197 61 ¢ 0 GENRAT{13,I,J,K) FeS2_0 generation rate -- reaction path model kg/(s*m"3)
198 62 0 0 GENRAT{14,I,J7,K} FeCO3_F generation rakte -- reaction path model kg/({s*m"3)
199 63 0 0 GENRAT({15,I,J,K} FeC02_ C generation rate -- reaction path model kg/{s*m"3)
200 64 0 0 GENRAT({16,I,J,K) Fe{OH)2 generation rate -- reaction path model kg/{s*m"3)
201 65 0 0 GENRAT(17,I,J,K) FeQ(OH) generation rate -- reaction path model kg/(s*m™3)
202 66 0 O GENRAT{18,I,J,K) Fe304 generation rate -- reaction path model kg/(s*m"3}
203 67 0 0 GENRAT{1%,I,J,K) FeS generation rate -- reaction path model kg/(s*m"3}

204 68 0 0 GENRAT{20,I,J,K) Ca0 generation rate -- reaction path model kg/(s*m"3}

205 69 0 0 GENRAT(21,I,J,K) Ca{QOH)Z generation rate -- reaction path model kg/{(s*m"3)
206 70 0 0 GENRAT(Z2,I,J,K) CaCo3 generation rate -- reaction path model kg/(s*m*3)
207 71 0 ¢ GENRAT(23,I,J,K) H2 generation rate -- radiolysis kg/{s*m"3)

208 72 0 0 CONCRXN( 1,I,J,.K) H2 concentration -- reaction path model kg/m~3

209 73 0 0 CONCRXN( 2,I,J,K) CO2 concentration -- reaction path model kg/m"3

210 74 0 0 CONCRXN( 3,I,J,K) CH4 concentration -- reacticn path model kg/m"3

211 75 0 0 CONCRXN( 4,I,J,K) N2 concentration -- reaction path model kg/m~3

212 76 0 0 CONCRXN( 5,I,J,K) H2S concenktration -- reaction path model kg/m*3

213 77 0 0 CONCRXN( 6,I,J,K) 02 concentration -- reaction path model kg/m*3

214 78 0 0 CONCRXN( 7,I,J,K) H20 concentration -- reacticon path model kg/m"™3

215 79 0 0 CONCRXN( 8,I,J,K) H2804 concentration -- reaction path model kg/m”™3

21¢ 80 0 0 CONCRXN( 9,I,J,K) HNO3 concentration -- reaction path model kg/m"™3

217 81 0 0 QCONCRXN(10,I,J,K) C6-H10-05 concentration -- reaction path model kg/m~3
218 82 0 0 COMCRXN(11,I,J.K) Fe concentration -- reaction path model kg/m~3
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219 83 0 O CONCRXN{12,I,J,K} FeSZ2_F concentration -- reaction path model kg/m™3
220 84 0 0 CONCRXN{13,I,J,K) FeS52_0 concentration -- reaction path model kg/m"3
221 85 0 O CONCRXN{14,I,J,K) FeCO3_F concentration -- reaction path model kg/m"3
222 B6 0 O CONCRXN{15,I,J,K} FeC03_0 concentration -- reaction path model kg/m”"3
223 87 0 O CONCRXN{1l6,I1,J,K} Fe(OH)2Z concentration -- reaction path model kg/m"3
224 88 0 0 CONCRXN{17,I,J,K} FeC(CH) concentration -- reaction path model kg/m"3
225 B3 0 0 CONCRXN{18,I,J,K} Fel04 concentration -- reaction path medel kg/m*3
226 20 0 O CONCRXN(1%,I,J,K} FeS concentration -- reaction path model kg/m*3
227 21 0 O CONCRXN{Z20,TI,J,K} CalC concentration -- reaction path model kg/m"3
228 92 0 0 CONCRXN{Z21,I,J,K} Ca{OH)Z2 concentration -- reaction path model kg/m"3
229 23 0 0 CONCREN(22,I,J,K} CaC03 concentration -- reaction path model kg/m"3
230 54 0 0 CONCRXN(23,I,J,K}) HZ concentration -- radiolysis kg/m"3
231 95 0 0 H20FLOWIN Water inflow rate kg/s
232 56 0 0 B_MASS_CUM{(1l} Total isotope mass from Waste Region 1 kg
233 97 0 0 B_CONC_CUM{1} Total isotope conc Erom Waste Region 1 kg/m™3
234 58 0 0 5 MASS CUM{1l} Total solid isotope mass from Waste Region 1 kg
235 39 0 0 B_MASS_CUM(2) Total isotope mass from Waste Region 2 kg
236 100 0 0 B_CONC_CUM({Z) Total isotope conc from Waste Region 2 kg/m™3
237 101 € 0 S_MASS_CUM(2) Total so0lid isotope mass from Waste Region 2 kg
238 102 ¢ 0 B_MASS{ 1,1) Mass of isoteope 1 from Waste Regicn 1 kg
239 102 0 0 B_MASS{ 1,Z) Mass of isotope 1 from Waste Region 2 kg
244 104 ©C 0 B_CONC{ 1,1) Conc of isotope 1 from Waste Region 1 kg/m"3
241 105 C 0 B_CONC{ 1,2) Conc of isotope 1 from Waste Regicn 2 kg/m™3
2472 106 ¢ 0 s_MAsSS{ 1,1) Solid mass of isotope 1 from Waste Region 1 kg
243 107 0 0 S MasSs{ 1,2) Solid mass of isotope 1 from Waste Region 2 kg
245

LR RS R AR R R R R R R R R R R R R R S R E N EE R R RS AR E EE A EEEEEE EE E L R R A R L]
e de ook de e sk ool dode de ke sk de ok ke de Ak ke ko gk
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LEEEES SRR SR

File PAA:[ANALYSIS.BF.QB0600.ES47.TESTS)RBF2_QB0600_ES47_TESTS.0UT;1
458 instead of Input IC's for the Cavities

459 {0=No, 1=Yes] (ICWASTE) = 0

461 Uniform Cavity Regicn

462 Uniform Cavity Region

1
LA RS X B
File PAA:[ANALYSIS.BF.(B0600.ES47.TESTS]BF2_VMS82_V500_ES47_TESTS5.0UT; L

441 instead of Input IC's for the Waste

442 [0=No, l1l=Yes] (ICWASTE) = 0

444 Uniform Waste Region 1 Startup Pressure {(POWASTEIC) = 0.0C000E+0D Pa

445 Uniform Waste Region 1 Startup Brine Satn (SOWASTEIC) = 0.00000E+00

447 o -

Jod Wk sk de ok de ok R

KAk ok ok ok ok ok ok ok

File PAA: [ANALYSIS.BF.QB0600.ES47.TESTS}BF2_QBOA00_ES47_TESTS.0UT;1
493 TOL = 1,0000E-02
a94 SOCEFFMIN = 1.0000E-03
496 Fracture model will be used? (KFRACTURE): F

*kdkdok Kk
File PAA:[BNALYSIS.BF.QBO600.ES47.TESTS)BF2_VMSE2Z_VS00_ES47_TESTS .OUT; 1
477 Fracture model will be used? (KFRACTURE): F

Pod ode ok vk de gk de ok

IR E N E R EEERES

File PAA: [ANALYSIS.BF.QBO600.ES47.TESTSBF2_OQBO600_ES47_TESTS.OUT:1
543 Intrinsic reaction rate constants? (LINTRIN}): F
545 Reaction rate constants (RK):

d* kg ok ok

File PAA: [ANALYSIS.BF.(QBO&00.ES47.TESTS]|BF2_VMS82_Vv500_ES47_TEST5.0UT;1

524 Reaction rate constants (REK):
Arodek % dkode ook o ok e

Kook ok ok o o ko ok ok

File PAA: [ANALYSIS.BF.QBO600._ES47.TESTS]BF2_QBO&00_ES47_TESTS.0UT;1
553 MgQ hydration reaction rate constants:
554 Inundated reaction (BRUCITEI) = 0.000000E+00 mol MgGC/(s*m+3)
555 Humid reaction (BRUCITEH) = 0.000000E+00 mol MgO/(s*m*3)
557 Gas generation factors for biodegradation reaction:
558 Wastes Area # 1
559 H2/H28 production (RXH2S) = 0.000000E+00
560 €02 production (RXCO2) = 0.000000E+00
562 Saturation cutoff value (SOCMIN): 0.000000E+00
564 Stoichiometric coeff's for Rxn 1:
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585
566
587
568
569
570
571
572
573
578
576
577
578
579
589
581
582
583
584
586
587
588
588
590
591
592
553
554
585
597
598
599
500
8§01
502
603
604
605
506
608
609
610
611
612
613
614
515
616
617
619
620
621
522
523
624
625
626
627
628
&30
631
632
633
634
635
5636
537
638
6389
641

H2 coefficient = 0.000000E+00

H20 coefficient = 0.000000E+00

Fa coefficleat = 0.000000E+00

Bio coefficient = (.000000E+00
Pa{OH)2 coefficient = 0.000000E+00
Paf coefficient = ¢.000000E+0C
Mgo coefficient = 0.000000E+00

Mg (OH)2 coafficient = ¢.000000E+00
MgC03 coefficiant = (.000000E+00
Stoichiometric coeff's for Rxn 2;
H2 coefficient = 0.000000E+00

H20 coefficient = 0.000000E+00

Fe coefficient = 0.000000E+00

Bio coefficient = (0.000000B+00
Fe{OH)2 coefficient = 0.000000E+00
Fa8 coafficient = 0.000000E+00
Mg0 coefficiemt = 0.000000E+00
Mg(0H)2 coefficient = 0.000000E+00
MgCO3 coafficient = 0.000000E+00
Stoichiometric coeff's for Rxn 3:
H2 coafficient = 0.000000E+00C

H20 coefficient = 0.000000E+00

F8 coefficient = 0.000000E+00

Bilo coafficient = 0.000000E+00
Fa(0H)2 coefficient = 0.000000E+00
Fa$ coefficient = 0.000000E+00
Mg0O coafficient = 0.000000E+00
Mg(OH)2 coefficient = 0.000000E+00
MgC03 coaefficient = 0.000000E+00
Stoichiometric coeff's for Rxm 4+
H2 coefficient = 0.000000E+00

H20 coefficient = 0.000000E+00

Fe coefficient = 0.000000E+00

Bio coafficlent = 0.000000E+00

Fe (OH)2 coefficient = 0.000000E+00
Fog& coefficient = 0.000000E+00
MgO coefficient = 0.000000E+00
Mg(OH)2 coefficient = (.000000E+00
MgC03 coefficient = 0.000000E+00
Stodichiometric coeff's for Rxn 5:
H2 cocefficient = 0.000000E+00

H20 coefficlent = 0.000000E+00

Pa coefficient = 0.000000E+00

Bio coefficient = 0.000000E+00
Fe(OH)2 coefficient = 0.0000008E+00
Fa8 coefficient = 0.000000E+00
Mg0 coafficient = 0.000000E+00
Mg(OH)2 coefficient = 0.(00Q0000E+00
MgC03 coefficient = 0.000000E+00
Stoichiametric coeff's for Rxn 6:
H2 coefficient = 0.000000E+00

H20 coefficient = 0.000000E+00

Fe coafficient = 0.000000E+00

Bio coefficient = 0.000000E+00
Fe({OH}2 coefficient = (.000000E+00
Fag coefficient = (.000000E+00
MgO coefficient = 0.000000E+00
Mgi{OH)2 coefficlent = 0.000000E+0Q0
MgC03 coefficient = 0.000000E+00
Stoichiometric coeff's for Rxn 7:
H2 coefficient a 0.000000E+00

H20 coefficient = 0.000000E+00

Fe coefficient = 0.000000E+00

Bio coefficient = 0.0000008+00
Fa(OH)2 coefficient = 0.000000E+00
FeS cvefficlent = 0.000000E+00
Mg0Q coefficient = Q.000000E+00
Mg(OH)2 coefficiant = 0.000000E+00
MgCo3 coefficient = {.000000E+00
Wicking term {(SATWICK) = (.000000E+00
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642 . Humid rates to be smoothed? [(LARXN] = F
643 Concentration rates te be smoothed? (LARINZ) = F
544 Humid rate smoothing factor (ALPHARXN) = 1.000000E+03
646 Molecular weights {(WM):
ko kk
File PRA:[ANALYSIS.BF.QBOA(Q0.ES47.TESTSIBF2_VMSSE2_vS00_ ES47_TESTS.QUT;1
532 Stoichiometric coeff's for corrosion rxn [S{1,I)]:
533 Gasg coefficient = 1.173000E+00
534 H20 coefficient = 1.654000E+00
535 Fe coefficient = 1.00000CE+QQ
537 Stoichiometric coeff's for biodegr. rxn [5(2,I}7:
538 Gas coefficient = 7.677000E-01
539 H20 coefficient = CG.0CO00CE+D0
540 Bio coefficient = 1.000000E+00
542 Mclecular weights (WM):

LR R R AR A LR ]

ok ok ok kook ok kok ko

File PARA: [ANALYSIS.BF.QBOAD(0.ES47.TESTS]BF2_QRBO600_ES47 TESTS.OQUT;1

650
652
653
654
655
656
8§57
659
660
661
662
683
665
666
667
668
669
671

ok kW kK

Bio: 2.7023E-02 kg/mol
Molecular weights (WM} :
FPe(OH)2: 8.9862E-02 kg/mol
Peg: 8.7900E-02 kg/mol
MgO: 4.0304E-02 kg/mol
Mg(OH)2: 5.B8320E-02 kg/mol
MgC0o3: B.4314E-02 kg/mol
Densities (DEN(1-4)}:

Fa: 7.8700E+03 kg/m3
Fa(OH)2: 3.4000E+03 kg/m3
Fa8: d.7000E+03 kg/m3

Bio: 1.1000E+03 kg/m3
Densities (DEN(5-8)):

MgQ: 3.6000E+03 kg/m3
Mg(0H)2: 2.3700E+03 kg/m3
MgCOo3: 3.0500E+03 kg/m3
BALT: 2.1700E+03 kg/m3
Will creep closure be used (CLOSURE): F

File PAA: [ANALYSIS.BF.QBO600.ES47.TESTS]BF2_VMS82 VS00_ES47_TESTS.0UT;1

546
548
549
580
562

Bioc: 3.0026E-02 kg/mol

Wicking term (SATWICK) = C.0000C00E+0Q

Humid rates to be smoothed? (LARXN) = F

Humid rate smocthing factor (ALPHARXN) = 1.000000E+03
Will creep closure be used (CLOSURE}: F

LA E R L RS X EEY]

Hokow ok kohkok ok ko

File PAA: [ANALYSIS.BF.QBO60C.ES47.TESTS]BFZ_QBO600_ES47 TESTS.OUT:1

1142
1145

*Ekk £k

Date: 02/13/07 Time: 14:11:44 CPU Time: 0 O: 0: 0.04 ( 0.04 sec) ASCII

LES S SRR ER A RS S R S SRR E R S A R R N R SRR AR S R LR E RS R RS REREES R ERSE RS R A ]

File PAR:{ANALYSIS.BF.(B060C.ES47.TESTS]BF2_VMS82 VS00_ES47_TESTS.0UT;1

1023
1026

Date: 04/06/06 Time: 15:50:58 CPUT Time: 0 O: O: 0.03 ( 0.03 sec) ASCIT

LR R EE LR RS R RS S E R R R R RS R S P ST R RS R R E R PR TR RS E RS EREE RS R E R R

RS A SRR SR

Ikhwkokowkoh ok ok ok

File PAA: [ANALYSIS.BF.(QBO600.ES47.TESTS]BF2_0B0600_ES47_TESTS.0UT;1

1153
1154
1155

* bk Kk ok

CPU Time {this time step) = 0,03 sec = 0.00001 hr
CPU Time (kctal for run) = 3.00 sec = 0.00083 hr

LR EES RS EEELE RS R R R R R R T R R RS RS EEEEARE

File PAA: {ANALYSIS.BF.QBO60C.ES47.TESTS5]BFZ _VMS82 V500 FES47_TESTS5.0UT;1

1034
1035
1036

CPU Time (this time step) = 0.02 sec = 0.00001 hr
CPU Time (total for run) = 2,12 seg = 0.00059 hr

A RS EE AR RS EEEEESEESEREE R EEEE NSRS SRS SRR RRRERR SRR R ERRERRRRERRERRER SRR S TR ERS

Fokkow ok oWk ok ko k

LER AR LR RS LR

File PAA: [ANALYSIS.BF.QB0600.ES47.TESTE]BF2_QB0O600_ES47_TESTS5.0UT;1

1300
1303

LEE N

Date: 02/13/07 Time: 14:11:46 CPU Time: 0 O: 0: 3.00 ( 3.00 sec) ASCII

EE A EER R E R E N R R R R R R e R R R R R R E L L R R L R F R E R FLELEE S SE R R FEEEEE RS E S SRR E R R LR SR L LD 4

File PAA:[ANALYSIS.BF.QBO600.ES47.TESTS]BF2_VMS82_V500_ES47_TESTS.0UT:1

1181
1184

Date: 04/06/06 Time: 15:51:00 CPU Time: 0 0: 0O: 2.12 ( 2.12 sec} ASCII

LA R R R R R R R L R R R R R R R R R R RS R S L R ]

LR EREESE S

kk ok ok ok ok ok ok oWk ok
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File PAA: [ANALYSIS.BF.QR0600.ES47.TESTS]BF2_QBO&G00_ES47 TEST5.0UT;1

1311 CPU Time (this time step) = 0.04 sec = 0.00001 hr

1312 CPU Time (total for rum) = 4.48 sec = 0.00124 hr

1313 kk Ak ok ok kAR de ok drkw Ak Ak ok kKo ek A drdk o drdk ok deok ok ek kg deok v ek sk e ok e ek ok ok ke e ok e ok e i
ok W ok

File PAA: [ANALYSIS.BF.QB0OG00.ES47.TESTS]BF2_VMSB2_VSO00_ES47_TEST5.0UT;1
1192 CPU Time (this time step) = 0.02 gec = 0.00001 hr
1193 CPU Time (total for run} = 3.17 sec = 0.00088 hr

1194 ko kkk bk kA h ko bk r ko kb bk Ak hhhhhwhd ke d ok kh ko h bk kv vtk kR dkhkkhkarddkkkh bk ok rkdhx
EEE R AR E RS R L]

khkhkkhk Ik hhk

File PAA: [ANALYSIS.BF.QBO0O600.ES47.TEST5]BF2_QB0OG00_ES47_TEST5.0UT;1
1458 Date: 02/13/07 Time: 14:11:48 CPU Time: O O: 0: 4.48 ( 4.48 sec) ASCII

1453 e o e e dr ok e e W ke de A e kW de W W de sk ke Aok dedr W e s e dr sk ok de sk ok dr ok ok e Ak de dr ke ke W de ok W T e W T ok b g K K ok e ek ok ek ok ok
1464 * End of BRAGFLC Version: 6.0 Revised: 01/15/07 *

1465 * Completed: 02/13/07 at 14:11:48 Run on: TBB - ALPHA AXP OpenVMS V§.2 *

1466 LR ER AR RS R R EEEEETEREEFE R RN R R R R I I A RS SRR R LSRR F LR E SR RS R RS K]
% d ok ko k

File PAA:[ANALYSIS.BF.QB0600.ES47.TESTS]BF2 VMS82 V500_ES47_TEST5.0UT;1
1338 Date: 04/06/06 Time: 15:51:01 CPU Time: 0 0: O: 3,18 { 3.18 sec) ASCII

1344 L R R R R R R R e S R ]
1345 * End of BRAGFLC Version: 5.0 Revised: 01/22/03 *

1346 * Completed: 04/06/06 at 15:51:01 Run on: GNR - ALPHA AXP OpenVMS v8.2 *

1347 LR AR AR R AR AR R R R R RS R E RS R EE S E RS R RS R LR A SRR RS R

Wk drok ok deo W oW ok

Number of difference sections found: 17
Number of difference records found: 205

DIFFERENCES /IGNORE=[SPACING, TRAILING SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PAR: [ANALYSIS.BF.QBOG0OC.ES47.TESTS 1 BF2_QBO600_ES47 _TESTS OUT.DIF;1-
PAA: [ANALYSIS.BF.QBO600.ES47.TESTS]BF2 QBOS00_ES47 TEST5.0UT;1-

PAA: [ANALYSIS.BF.QBO6)0.ES47,. TESTS | BF2_VMS382 V500_ES47_TEST5.0UT;1

A.5.4 Test Case 5: Output Difference Files, BF2 QB0600 _ES40_TEST5 OUT.DIF and
BF2_QB0600_ES45 TEST5_OUT.DIF

BF2_QB0600_ES40 TEST5 OUT.DIF

vk dodokodeokow koKW

File PAA: [ANALYSIS.BF.QB0600.ES40.TEST5]BF2 QB0G600 ES40_TEST5.QUT;1

3 ** Begun on: 02/14/07 at 08:52:56 Run on: BTO - ALPHA AXP OpenvMsS VB.2 **

4 LR R R R R R R R R R R R g R i I R e e S L R R ]
RS & &2 4
File PAA: [ANALYSIS.BF.QBO600.ES40.TESTS]BF2_QB0O600_ES47_TEST5.0UT;1

3 ** Begun on: 0Z/13/07 at 14:11:43 Run cn: TBB - ALPHA AXP OpenvMms V8.2 **

4 LA R AR A LR RS EREREEEEE R R Ny R R e TR EFERE LR FE TR

ERE R R E R E R RS
ok ok ok ok ok ok ok R

File PAA: [ANALYSTS.BF.(QB0600.ES40.TESTS]BF2_QB0600_ES40_TESTS.0UT;1

61 PAA: [ANALYSIS _BF _QB0O600.ES40.TESTS)BF2_QBJ600_TESTS.INF;1

62 LEAEEEEE AR E R R SRR E R N R P R e R R R R AR R R EE SRR R R R R RS EEEEEEEE SRR L KL X EE]
* & & ok
File PAA: [ANALYSIS.BF.QBO&00.ES40.TEST5]BFZ _QB0600_ES47 TEST5.0UT;:1

61 PAA: [ANALYSIS.BF.QBO600.ES47.TESTS]BF2_QB0500_TESTS.INP;1

62 dhkhkkhdhdhkd Rk hdkhdhhddrdkdhdrkhrkhkodrhkhhhkddkddkdrkh dkddrd kg ddkddrkd gkt oo doob o dook o de b ek e i

*ok ok ook ok Ak ok kbR
ok Tode Kk de ook ok ke ok ok

File PAA:[ANALYSTS.BF.(QB0600.ES40.TEST5]BF2_QB0600_ES40_TESTS.0UT;1

419) PAA: [ANALYSIS.BF.QBO60C0 .E540.TESTS]BF2_CLOSURE.DAT;1
67 L A A R I R T R R P R R R R LR ad
ok e

File PAA: [ANALYSIS.BF.(B0600.E540.TEST5]BF2_QBOG0C_ES47_TESTS.0UT;1
66 PAA: [ANALYSIS.BF.QB0600,.ES47.TESTS ] BF2_CLOSURE,DAT; 1

67 LR s e R R R R R R L R R R R T R BT RS B R R R P R
khk ARk Kk RAEK

Ak kot khhkhk

File PAA: [ANALYSIS.BF.QB0600.ES40.TEST5]BFZ _QB0G600_ES40_TEST5.0UT; 1
71 PAAR: [ANALYSIS.BF.QB0&0C0.ES40.TEST5 ] BF2_QB0&00_ES40_TESTS5.0UT; 1

72 e AR R Y L R R R N ]
KEkxkw

File PAA: [ANALYSIS.BF.QBO600.ES40.TEST5]BF2_QBO600_ES47_TEST5.0UT;1
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71 PAA: [ANALYSIS.BF.QB0600.ES47 . TEST5 ] BF2_QBOG00_ES47_TESTS.QUT;1

72 LR R AR EEER RS R E SRS R SRR R R R ER RS R R RS R AR R AR RS R R R AR R R R R AR R R R REREREESERERS]
LA SRR TR E R
kv kW oW ko ok ok

File PAA:[ANALYSIS.BF.QB06Q0.ES40.TESTS]BF2_QB0600 ES40 TESTS.0QUT;1

76 PAA: [ANALYSIS.BF.QB0600.ES40.TEST5]BF2_QBO600_ES40_TESTS.SUM; L

77 AR EERE RS E RS R R E R R R RS A RS R RS AR R A AT I EEEEEEESEEE AR R EE R EE R E R R R EERE AR EEEEE NS
LR R R RN
File PAA: [ANALYSIS.BF.QBO&00.ES40.TESTS]BF2_QBO600_ES4A7_TESTS.CUT; 1

76 PAA: [ANALYSIS.BF.QB0600.ES47.TEST5 ] BF2_QB0O600_ES47_TESTS.SUM; 1

77 LR R A S A R R R R R E L AR R AR S E R R R E R EE R E SRR R RSP EEFEEEEEEREERRERER RS AR R R SRS EESERES

LA ER SRR ERES]

(RS R RS SR ER]

File PAA:[ANALYSIS.BF.QB0600.ES40_TESTS5]BF2_QB0600_ES40_TESTS.CUT;1

1142 Date: 02/14/07 Time: 08:52:56 CPU Time: 0 0: 0: 0.04 ( 0.04 sec) ASCII
114% LA RS REEESE SR ESEREE LR SR EREEREERR R ERE R E R R RS SRR LRSS R AR
2 XL X

File PAA:[ANALYSIS.BF.QB0600.ES4Q.TESTS]BF2_QBO&00_ES47_TESTS.0UT;1
1142 Date: 02/13/07 Time: 14:11:44 CPU Time: 0 0: 0: 0.04 ( 0.04 sec}) ASCII

1145 LEREEREEREEEEIAEEREEREELE SR REEESSERREEEEER RS Rl Rl R RE R Rl Rl R
drove e ke W hok oW ok
LR TR R

File PAAR:[ANALYSIS.BF.QBO&00.ES40.TESTS]BF2_QB0600_ES40_TESTS.OUT;1
1154 CPU Time (total for run} = 4,33 sec = 0.00120 hr

1155 R R E R ER R R RS R R R R R E R R R R R RS R R A R R R R R RS R F RS E RS SN EEEEESNEESE SR EEREREEREEESS]
ek g ke W

File PAA:[ANALYSIS.BF.QBO600.ES40.TESTS]BF2_QBO600_ES47_TESTH.0UT;1
1154 CPU Time (teotal for run) = 3.00 sec = 0.00083 hr

1155 ER A RS SRS S S LRI R R EE RS S S S RE AR R R RS EEEERERE R RS RESRRRR RS RES R R AR SRR R R ER RS R TR
LR RS E R LR E L LN

ddedrk ok drk ke k ok

File PAA:[ANALYSIS.BF.QBOGQ0.ES40.TESTS]BF2_QB0O600_ES40_TESTS.OQUT;1

1300 Date: 02/14/07 Time: 08:53:00 CPU Time: O 0: 0: 4.33 ( 4.33 sec) ASCII
1303 KRk Aok Ak ok k ok ok kR kN R A KRR Nk kA ;AR kI kAR KR RN RNk w kR Ak h ko kAR kR AR R Ak b h Rk ko ko bk ko kok bk
* kK kK

File PAA: [ANALYSIS.BF.QBU600.ES40.TESTS]|BF2_QB0500_ES47_TEST5.0UT;1
1300 Date: 02/13/07 Time: 14:11:46 CPU Time: 0 0: 0: 3.00 { 3.00 sec) ASCII

1303 LRSS SRR ELEEELEERENS SRR SRS R EERE SRR RS S S R R R R R RS AR R RS E R R R RS RRREEREREN]
eodek ok Ak ok ok ok ok ke

o ode ko de e ok e ok e X

File PAA: [ANALYSIS.BF.QBO60(C.ES40,TESTS5]BF2Z_QB0OG0C_RES40_TEST5.0UT;:1

1311 CPU Time (this time step) = 0.05 sec = (0.00001 hr

1312 CPU Time (total for run) = 6.45 sec = 0.00179 hr

13132 Ak h kb kAT h R kR AR AR ATk ki k hkowr Wk st o &% de & ok ok ok e sk ok ke ok ok A A ok ok ek ok ok e ok e ok e et W i T ek ok ek ok e A
ko k ok Ak

File PAA: [ANALYSIS.BF.QB0OA00.ES40.TESTS]BF2_QB0600_ES47_TEST5.0UT;1

1311 CPU Time {(this time step) = 0.04 sec = 0.00001 hr

1312 CPU Time (total for run) = 4.48 sec = 0.00124 hr

1313 AR SR RELEESE SR EEEELEREERE R RS R B N AR R RS E RS S A E L LR R R
LELE R L L XS R

dkkkhkkhkdkdk kX

File PAA: [ANALYSIS.BF.(QBOGO(.ES40.TESTS]|BF2_QB0600_ES40 TESTS.OUT:1
1458 Date: 02/14/07 Time: 08:53:03 CPU Time: 0 0: 0: 6.45 ( 6.45 sec) ASCII

1463 ek kdrk Ak o Aok W ek e ok W ek W ke Kk & W vk s A vk vk e s dk kv gk de gk ke ok v ok ok vk ok e o ok she vk ok ok o ok dr e ok dr g ot e ok e ok ok e e ok ok e ok e ok ok o
1464 * End of BRAGFLO Version: 6.0 Revised: 01/15/07 *

1465 * Completed: (02/14/07 at 08:53:03 Run on: BTO - ALPHA AXP OpenvMS V8.2 *

1466 Khdk Nk ok k Ak ek ko dkk ok bk ddd bR drdk drdw kv ok st o drook etk drok ok dr dook Aok ok ook ok ok e ok ok e e ok o ok b ke
LS RS &1

File PAA: [ANALYSIS.BF.QBOG00.ES40.TESTS)BF2_QBO600_ES47_TESTS.0UT;1
1458 Date: 02/13/07 Time: 14:11:48 CPU Time: 0 0: 0: 4.48 ( 4.48 sec) ASCIT

1463 LR ER R R R e e R R R R AL R I L R E R R R RS X
1464 * End of BRACFLO Versiom: &.0 Revised: 01/15/07 *

1465 * Completed: 02/13/07 at 14:11:48 Run on: TBB - ALPHA AXP OpenVMS V8.2 *

1466 LA AR R R E X R R R R N A R L L AL

drododk de ok ok v ko ok ok

Number of difference sections found: 10
Number of difference records found: 14

DIFFERENCES /IGNCRE=(SPARCING, TRATILING_SPACES, BLANK LINES} /MERGED=1/QUTPUT~-
PAA: [ANALYSIS.BF.QBQO600.ES40.TESTS |BF2_QBO600_ES40_TEST5_OQUT.DIF;1-
PAA: [ANALYSIS.BF.QB0O600.ES40.TESTS51BF2_QB0600_ES40_TESTS.0UT; 1-

PAA: [ANALYSIS.BF.QB0O600.ES40.TESTS]1BF2Z_QBO600_FRS47_TESTSH.0UT; 1
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BF2_QB0600_ES45_TEST5 OUT.DIF

LE SR E S LR RSN

File PAA: [ANALYSIS.BF.QB0OG00.ES45.TESTS]BF2_QBO600_ES45_TESTS.0UT;1
3 ** Begun on: 02/14/07 at 0%:15:02 Run on: TDN - ALPHA AXP OpenvMs V8.2 **

4 LA RS A E RS R ELEREREREER SRR A R R R L S RS E LSRR SRR R R R R EERERERR LR LRSS
d e e i e

File PAA:[ANALYSIS.BF.(BQ600.ES45.TESTS]1BF2_(QBOGO0_ESA7_TESTS.O0UT;1
3 ** Begun on: 0Z/13/07 at 14:11:43 Run on: TBBE - ALPHA AXP OpenVMS V8.2 **

4 AR RS EEE R E L SRR RS L ERE SRR R R R S E RS E R T R RS EE IR FE SR EESE R LA RS EE SR ER S ESE RS R]
EoawdkkAokk ok ko

* ok ok okdck ok odrohokow

File PAA: [ANALYSIS.BF.QBO600.ESAS.TESTS)BFZ_QBOG00_ES45_TESTS.0UT;1
61 PAA: [ANALYSIS.BF.(QBOG00.ES45 . TESTS]BF2_QBO6C0_TESTS . INP; 1

62 LA R RS EEREEE SR LR R L EEE R R EE R S R I R E SR N RS RS RS RS RS R EE R R EEEE RS ERSERS)
e ok ok ke K

File PAA: [ANALYSIS.BF.QBO600.ES45.TESTS]BFZ2_QBO600_ES47_TESTS.0UT:1
£l PAA: [ANALYSIS.BF.QBO600.ES47.TESTS]BF2 QB0600_TESTS5.INP;1

62 LR AR AR AR ER SR R R AR R S AR S EE L R R EE S EE RS ESE SRR R R R EE R EL R ELEEEREARER LS LA
e ko de Wk de ek ok
LR RS B ES R SRR

File PAA: [ANALYSIS.BF.QBO600.ES45.TESTS]BF2_QB0600 _ES45_TESTS5.0UT;1

[39) PAA: [ANALYSIS.BF.QB0600,.ES45.TESTS}BF2_CLOSURE.DAT;1

&7 AR AR U ANk ke ok ok Ak h ok ke ko ko kA AN ATk F ARk rEh ko ke kb kA r ko h ok ko ko k ke b d ko k ok ko
*kxkk A
File PAA:[ANALYSIS.BF.(QBOS00.ES45.TESTS]BF2_QBO600_ES47_TEST5.0UT;1

66 PAA: [ANALYSIS.BF.(QBO600.ES47 . TESTS ) BF2_CLOSURE.DAT;1

57 LR RS R ELRELEE AR EREEE RS E Rl ARl E Rl REEREEER Rl RSl ER Rl Rl

EEE RS ES SR ER R

LEE S ER XSRS LS

File PAA: [BNALYSTS.RF.QBU600.ES45.TEST5]BF2 QBO600_ES45 TEST5.0UT;1

71 PAA: [ANALYSIS.BF.(QBO600.ES45.TEST5)BF2 (BO600_ES45_TESTS.0UT; 1

72 ARk I H AR LR hkk ok b Ak ok ke kxRN kAR Rk Ak ek ke kR kkw ko bk hh kb ke ko h ke ke N kN ARk ko
Wk ek ok
File PAA:[ANALYSIS.BF.QBC0600.ES45.TESTS]BFZ_QBOGO0_ES47_TEST5.0UT;:1

71 PAA: [ANALYSIS.BF.QB0600.ES47.TESTS ] BF2_QBOA00_ES47_TESTS.0UT;1

72 Ak ki ke kk ek kR kR Ak R AR A AR R ARk Ak kAR ARk kA kbR ARk ke hk ko gk e kb kb ok ok o kok

LR EE R ER R E &S]

LEEE B R R LRSS

File PAA: [ANALYSIS.BF.QBCG0O0.ESA5,TESTS]BF2_QBU600_ES45_TESTS.0UT; 1
76 PAA: [ANALYSIS.BF.QBO600 . ES45 . TESTS | BFZ_QBO600_ES45_TESTS.SUM: 1

77 LR R R ESEEEE R EREE S L E R R R R R R TR R R R RS SRR R R RS R R R R R R R LR R
bk e Ak ke

File PAA: [ANALYSIS.BF.QBU600.ES45.TESTS]BF2Z_QBO600_ES47_TESTS5.0UT:1
76 PAA: [ANALYSIS.BF.QBO600.ES47.TESTS ] BF2_QB0A00_ES47 _TEST5.SUM; 1

T7 LR R SR AR EERE SRS R RS EEEEREESE RIS EE SRR Rt S
AhkdkkhRE N AL

LEEE R EEEEES]

File PAA: [ANALYSIS.BF.QBO600.ES45.TESTS]BF2_QBOG00_ES45_TESTS.OUT; 1

1142 Date: 02/14/07 Time: 09:15:02 CPU Time: 0 0: 0: 0.02 { 0.02 sec) ASCII
1145 L R R R g gy e E E L T R T
ok ek

File PAA:[ANALYSIS.BF.QH0600.ES45.TESTS]BF2_QB0O600_ES47_TESTS.0UT;1
114z Date: 02/13/07 Time: 14:11:44 CPU Time: 0 0: 0: 0.04 { 0.04 sec) ASCII

1145 AR E R AR EEREEREESEREFERREEEEEE R E RS EEEEE R R RS RS R R RS EEE SRR AR SRR EREEEEREES R REREREEESESSS]
AR E S RS R RS ]

Aok dhkdkhkkkk

File PAA: [ANALYSIS.BF.QBO0600.ES45.TESTS]BF2_QBOGO0_ES45_TESTS.0UT;1

1154 CPU Time (total for run) = 2.86 sec = 0.0007% hr

1155 LR R R E R R EE R E R R RS R E SR R E R R R R L e R 22 s R R EEE RS E R ES LR RS L E R SRS
dk & okok oW
File PAA:[ANALYSIS.BF.QB(600.ES45.TESTS]|BFZ_QBO600_ES47_TESTS.OUT;1

1154 CPU Time [total for run) = 3.00 sec = 0.00083 hr

1155 LA AR RS ESERFEEEREEEEEREEREE R SRR R B RS YT YRS F RS EEEEEEE RS ERES RS R R E R R EEEER RS

ek ok ok oW ke ke ke ok ok

Akdhoak Wk kkkkoh

File PAA:[ANALYSIS.BF.QBO600.ES45.TESTS]BF2 _QB0OA00_ES45 TESTS.OUT;1
1300 Date: 02/14/07 Time: 09:15:05 CPU Time: 0 0: 0: 2.B6 ( 2.86 sec) ASCII

1303 LEE R EREEREREE RS EEE S E EE A A EEEE EEE E EEREE S AR RS SRR RRRAREREEREEESSE SRR R R EEEE LRSS
3ok d ok e

File PAA: [ANALYSIS.BF.(QBO600.ES45.TEST5IBF2_QBOSO0O_ES47_TESTS.QUT;1
1300 Date: 02/13/07 Time: 14:11:46 CPU Time: 0O 0: 0: 3,00 { 3.00 sec} ASCII

1303 AR RS A RS S AR S R L E R R RS EE NS EE S E S EES NI A EREEEEEESEEEEEEEESSERES R EEE R R R R E LS XS
dkohkk ok kk kk
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LR R R R SR X &

File PAA: [ANALYSIS.BF.QBOA600.ES45.TESTS]BF2_0QB0600_ES45 TESTS.0UT;1

1311 CPU Time (this time step) = 0.03 sec = 0.00001 hr

1312 CPU Time (total for run) = 4.26 sec = 0.00118 hr

1313 LR AR SR AR R R R R RS R ERRER R R R RS S RS R EE R R R R R R RS R R R R R R RS E R R EEE RN E R R R
koW ow
File PAA: [ANALYSIS.BF.QB(0A&00.ES45.TESTS]BF2_QRBRO600_ES47_TEST5.0UT;1

1311 CPU Time (this time step) = 0.04 sec = 0.00001 hr

1312 CPU Time (total for run) = 4.48 sec = 0.00124 hr

1313 ek e ke ek ok de ok Kk ok ek ok e e e e ok e e e ek ok e o e Tk R ek gk e e e ok ek ok ok sk e ok ok ok e ok ok ok ok ek o
TR KR KK R Kk ok w

LR R EEE R LR RN

File PAA: [ANALYSIS.BF.QBOG0D.ES45.TESTS]BF2_QBO600_ESA5_TEST5.0UT;1
1458 Date: 02/14/07 Time: 09:15:07 CPU Time: 0 0: 0: 4.26 { 4.26 sec) ASCII

1463 de e drok de gk drok kv o e e ok ek e ke ok ok i ok e i ek ok e o e ok b e v ok ek ok dr g ok e e ok ke vk e e ok ok e vk ke ok ok e ok ok e ok ok o ok ok ok ok ok ok ok o
1464 * End of BRAGFLO Version: 6.0 Revised: 01/15/07 *

1465 * Completed: 02/14/07 at 09:15:07 Run on: TDN - ALPHA AXP OpenUMS V8.2 *

1466 (A RS EREEREEEREE S S ESE AR RS SRR EREERE RS R R R R S RS RS R RS R RS R R R R RS R R RS R R R R R E R EE RS
ar ook ok Kk ke

File PAA:[ANALYSIS.BF.QBO600.ES45.TESTE]BF2 QBO600_ESA7_TEST5.0UT;1
1458 Date: 02/13/07 Time: 14:11:48 CPU Time: 0 0: O: 4.48 ( 4.48 sec) ASCII

1463 Tk Ik gk AN R AT A ek bRk Tk kN ok ko ko kb ke bk bk h ko k ok ko ko k ki hkkodrdrn
1464 * End of BRACGFLO Version: 6.0 Revised: 01/15/07 *

1465 * Completed: 02/13/07 at 14:11:48 Run on: TBB - ALPHA AXP OpenvMS V8.2 *

1466 Tk kA ko KA ANk Ak kA N kR A R E AN E R R L R N kA N kW WA hkkw kA ko Ak ok ko ko w ok sk Wk ek ® Wk ko &

Ahkrhkkrhkk ik kA

Number of difference sections found: 10
Number of difference records found: 14

DIFFERENCES /IGNORE=(SPACING, TRAILING_ SPACES, BLANK_LINES) /MERGED=1/0UTPUT=-
PARA;: [ANALYSIS.BF.QB0O600C.ES45.TESTS]BFZ_0B0600_ES45 TESTS_OUT.DIF;1-
PAA: [ANALYSIS.BF.QBOG60C.ES45.TESTS ] BF2_OBUA0OO_ES4S_TESTS.OUT;1-

PAA: [ANALYSIS.BF.QBO500.ES45.TESTS]BF2_QBOAOO_ES47_TESTS.0UT; 1
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A.6 Test Case 6 Files
A.6.1 Test Case 6: Excerpt from .LLOG Files

BF2_QB0600_ES40_TEST6 RUN.LOG

COMMAND_STATUS = "%X109C8299"
DEFINE bf2_uif$input working dir:BF2_{QB0600_TEST6.INP
DEFINE bf2_uif$inputcs working dir:BF2_CLOSURE.DAT
DEFINE bf2_dbgSoutput working dir:BF2_QB0600_ES40_Testé6.0UT
DEFINE bf2_dbg$summary working dir:BF2_QB0600_ES40_Test6.SUM
DEFINE bf2_binSoutput working_dir:BF2_QB0600_ES40_Test6.BIN
DEFINE bfZ_inS$restart working_dir:BF2_QB0600_ES40_Test6.RIN
DEFINE bf2_out$restart working dir:BF2_QB0600_ES40_Test6.ROT
set noverify

L 4 U 40 0 N 0 Uy

image name: "BRAGFLQO_QBG&0G”

image file identification: "P (QB0600 6.0"
image file build identification: "*

link date/time: 12-FEB-2007 14:57:24.36
linker identification: "A13-03"

$ show symbol bragflo_exe
BRAGFLO_EXE == “$WP$PRODROOT: [BF.EXE]BRAGFLO_QB0600.EXE"

BF2_QB0600_ES45_TEST6 RUN.LOG

COMMAND_ STATUS = "%X109C8299"
DEFINE bf2Z_uif$input working_dir:BF2_QB0600_TEST6.INP
DEFINE bf2_uif$inputcs working dir:BF2_CLOSURE.DAT
DEFINE bf2_dbg$output working_dir:BF2_QB0600_ES45 _Test6.0UT
DEFINE bf2_dbg$summary working dir:BF2_QB0600_ES45_Test6.SUM
DEFINE bfZ binSoutput working_dir:BF2_QBR0600_ES45_Test6.BIN
DEFINE bf2_inSrestart working_dir:BF2_QB0600_ES45_Test6.RIN
DEFINE bfZ2_out$restart working dir:BF2_QB0600 _ES45_Testés.ROT
set noverify

L L0 A N AN A A AN

image name: “BRAGFLO_QB0600"

image file identification: "P QBOG0D 6.0"
image file build identification: ""

link date/time: 12-FEB-2007 14:57:24.36
linker identification: "Al13-03"

S show symbol bragflo_exe
BRAGFLO_EXE == "$SWPSPRODROOT: [BF.EXE]BRAGFLO_QB0O600.EXE"

BF2_QB0600_ES47_TEST6_RUN.LOG

COMMAND_STATUS = "%X109C8299"

DEFINE bf2_uif$input working_dir:BF2_¢QB0600_TEST6.INP
DEFINE bf2_uifold$input working dir:BF2_TEST6_QA0500.INP
DEFINE bf2_uif$inputcs working dir:BF2_CLOSURE.DAT

DEFINE bf2_dbgs$ocutput working_dir:BF2_QB0600_ES47_Tegté6.QUT
DEFINE bf2_dbg$summary working dir:BF2_QB0600_ES47_Test6.SUM
DEFINE bf2_bin$output working_dir:BF2_QB0600_ES47_Test6.BIN
DEFINE bf2_in&restart working dir:BF2_QB0O600_ES47_Test6.RIN
DEFINE bf2_out$restart working dir:BF2_QB0600_ES47_Test6.ROT

L 40 40 L 40 U0 U
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$ set noverify

image name: “"BRAGFLO_QB0O600”

image file identification: "P QB0600 6.0"
image file build identification: ""

link date/time: 12-FEB-2007 14:57:24.36
linker identification: "Al13-03"

S show symbol bragflo_exe
BRAGFLO_EXE == "SWPSPRCDROQOT: [BF.EXE]BRAGFLO _QB0O600.EXE"

A.6.2 Test Case 6: Input File, BF2_QB0600 TEST6.INP

1996 BF2_TEST6: QA Test Case #6.
FILE FLAGS...ASCII, BINARY, SUMMARY, RESTART OQUT, RESTART INPUT
TTTTTF
MODEL TYPE AND NUMBER OF GRID BLOCKS IN X, ¥, AND 2Z
2 31 27 1
TSTART, TMRX, MAXSTEPS
-1.5779E+08 3.158878+11 10000
DT_INIT, DT_MIN, DT _MRX, DT_INCR, IAUTODT, TSWITCH
8.6400E+00 8.6400E-04 1.7280E+09 1.2500E+00 1 1.0000E+00
TIME-STEP CHANGES: NUMBER OF CHANGES, TIME OF CHANGE, DELT USED
3
0.0000E+00 8.6400E+02
3.1666E+0% 8.6400E+02
3.1666E+10 8.6400E+02
TPRTYPEASC IPRTYPEBIN IPRTYPERST UNITSI UNITSO

2 0 2 'ST’ ‘ST
ASCIT PRINTOUT CONTROLLED BY USER SPECIFIED TIMES
5

USER REQUESTED PRINTOUT TIMES (0, 200, 900, 1001, 10000 YEARS)
0.0000E+00 6.3114E+09 2.840123E+10 3.1558R848E+10 3.1557E+11
BINARY PRINTOUT CONTROLLED BY STEP INTERVAL, IPRNTBIN

20
RESTART PRINTQUT CONTROLLED BY USER SPECIFIED TIMES
1
USER REQUESTED RESTART TIMES
3.1557E+11
ASCII PRINT FLAGS
11110 121112111 11111 11111 00001
11111 11111 10011 11000 Q0111
10000 01100 000CQ00 00000 0O0O0O0CQ
0oCGCoO0C 0OOOO0COQ 00000 0OOCOO0O0C 0CO0OO0O0O0
0000 0O
BINARY PRINT FLAGS
1111¢ 11111 11111 11111 0ago1l
11111 11111 100C¢11 11000 00111
100900 011090 00000 0CO0CDO0CO0 000CGO0DO0
0co0GC0 000DO0DO0 00000 0OOQOODO0QCO 0D0O0QOOD
00oooo0 00
HISTCRY VARIABLE QUTPUT
8
1 4 NAME=BRINE PRESSURE
11 8 1 17 8 1 11 1 1 22 6 1
2 1 NAME=GAS PRESSURE
22 12 1
10 6 NAME=GAS DENSITY
7T 6 1 712 1 714 1 2% 6 1 25 12 1 25 14 1
18 30 NAME=GAS SATURATION
3 8§ 1 9 8 1 10 8 1 11 8 1 12 8 1 13 8 1
14 8 1 g8 9 1 2 9 1 1 9 1 11 ¢ 1 12 8 1
12 % 1 14 2 1 810 1 9 10 1 10 10 1 11 10 1
1z 10 1 1310 1 14 10 1 le 8§ 1 17 8 1 18 8 1
16 9 1 17 5 1 13 9 1 16 10 1 17 10 1 18 10 1
31 140 NAME=TIME-AVERAGE INTERBLOCK BRINE FLCW, X-DIRECTION
3 6 1 312 1 314 1 319 1 320 1 321 1
322 1 323 1 324 1 325 1 326 1 327 1
0 6 1 30 12 1 30 14 1 3019 1 30 20 1 30 21 1
0 22 1 30 23 1 30 24 1 30 25 1 o 26 1 30 27 1
g2 6 1 B 12 1 814 1 25 6 1 2512 1 25 14 1
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