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02. Project Title: TSPA&I Code Development 20-5708-762

03. SPCR Title: Change of Inhalation Dose Conversion Model in DCAGS.F from a Resuspension Factor Model to a
Model that uses the Mass Load.

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

1. dcags.f
2.TPA3.1.2

05. DESCRIPTION OF PROBLEM/CHANGE

Since the resuspension factor is an empirical factor and is difficult to relate to anything physical, a mass load model,
where the mass of soil (ash) per unit volume of air is implemented in the new version of DCAGS.F. The mass load of
airborne soil (ash) is now used as input. Calculating an airborne radionuclide concentration is done by dividing the
ciperm2atCP(i) (from ashrmovo) by gramsashpercm2*1.d+04 (from ashplumo) and then multiplying by the mass load
(input). This quantity is multiplied by another factor to account for thin blankets being totally resuspended over the
course of one year (see section 12 below). This approach does not account for any variances due to particle size
distribution of the resuspended matter being different than the particle size distribution of the soil (ash) from which it
was resuspended.

06. PROBLEM SOLUTION/NEED FOR CHANGE

This change is being made at the request of NRC/CNWRA staff, It is not made to correct an error in the current code,
i.e. The current module is functioning as intended with a resuspension factor model being used for dose conversion.
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|

model, and (ii) a copy of the new version of dcags.f. Along with the mass load now being an input parameter, another

fraction of resuspended mass that comes from the contaminated volcanic ash layer over the course of one year for
blankets that are thinner than this depth. For example, as ASHPLUME is implemented in the current version of TPA,

to assume that all of the resuspended mass is from such thin contaminated layers.

Attached to this SPCR are the following; (i) a copy of the previous version of dcags.f which uses the resuspension factor

input parameter entitled ‘DepthofResuspendableLayer{cm]’ is required. This parameter allows the code the calculate a

blankets as thick as about 1.d-10 cm can be calculated and passed on the rest of the code. It would be overconservative

]
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cc:Mail for: Sitakanta Mohanty

Subject: proposed revisions to tpa 3.1
From: UD1.UP1:RBC at PSEUDO 1997/09/24 3:56 PM
To: Sitakanta Mohanty (SMOHANTY) at CNWRA
cc: TWD2 TWP7:kim at PSEUDO
cc: TWD2.TWP7:tjm3 at PSEUDO

Date: 09/24/1997 03:56 pm (Wednesday)
From: Richard Codell
To: SWRI.CNWRA-0S2.SMOHANTY
CC: tjm3,kim
Subject: proposed revisions to tpa 3.1

As we discussed, here are two proposed revisions to tpa 3.1 to improve
the efficiency by reducing the memory requirements substantially. The
first

is a single-precision version of nefmks.f, which I call nefmkss.f. It must
also be compiled without the -r8 switch in the makefile.

The second change is change the include file maxnsuba.i to reduce the

parameter

maxnsubarea from 100 to something more reasonable like 7.

These two changes should reduce the memory requirements by approximately
half, greatly facilitating the ability to run on our Sun workstations.
There are a number of other memory savings that could be justified, such
as reducing the use of double precision arrays except where we need the
accuracy, and reducing the size of the arrays to something more like the

maximum we expect to run. I believe we can trim another 50% with little

trouble.

Dick
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372¢372
<

>
376c376
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383c383
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401c401

REAL*8 LAMBDA, C, AW, P

REAL LAMBDA, C, AW, P

REAL*8 PEAK(MXISO), TIMBRK(MXISO), TIMPK(MXISO), TOTD(MXISO),
REAL PEAK(MXISO), TIMBRK(MXISO), TIMPK(MXISO), TOTD(MXISO),
REAL*8 BCJ(MXJCT)

REAL BCJ(MXJCT)

REAL*8 CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO},
REAL CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
REAL*8 PORE(MXPTH), DT, Y

REAT, PORE(MXPTH), DT, ¥

REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT (MXMEM), QDIS
REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), ODIS
REAL*8 LAMBDA, C, AW, P

REAI, LAMBDA, C, AW, P

REAL*8 PEAK(MXISO), TOTD(MXISO), WDIS(MXISO), WDISUM,

REAL PEAK(MXISO), TOTD(MXISO), WDIS(MXISO), WDISUM,

REAL*8 BCJ(MXJCT)

REAL BCJ(MXJCT)

REAL*8 CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
REAL CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
REATL*8 TH(MXLEG), Q(MXLEG), PATH(MXLEG)

REAL TH(MXLEG), Q(MXLEG), PATH(MXLEG)

REAL*8 PORE(MXPTH), DT, Y

REAL PORE(MXPTH), DT, ¥ ‘
REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT (MXMEM), ODIS
REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), ODIS
REAL*8 TSRCE (MXQSC), QSRCE(MXQSC)

REAL TSRCE(MXQSC), QSRCE(MXQSC)

REAL*8 QSC, VOL

REAL QSC, VOL

REAL*8 TDTM(MXTDV), TDDT(MXTDV), TDSAT(MXTDV,MXPTH),

REAL TDTM(MXTDV), TDDT(MXTDV), TDSAT(MXTDV,MXPTH),



< REAL*8 DX (MXPTH), TMN(MXTSP), BF(NDBF)

> REAIL, DX(MXPTH), TMN(MXTSP), BF (NDBF)

406c406

< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
> REAT, V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
1049,1050c1049,1050

< REAL*8 MKSDX, MKSDXX, LAMBDA, TDNM

< REAL*8 CO, C1, C2, D1, D2, D3, V1, V2, V3, DRPJ, CN, FMRPJ,
> REAL MKSDX, MKSDXX, LAMBDA, TDNM

> REAL C0, Cl, €2, D1, D2, D3, V1, V2, V3, DRPJ, CN, FMRPJ,
1054c¢1054

< REAL*8 TH(MXLEG), Q(MXLEG), PATH(MXLEG)

> REAL TH(MXLEG), Q(MXLEG), PATH(MXLEG)

1061c1061

< REAL*8 CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT (MXISO),
> REAL CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT (MXISO),
1069¢1069

< REAL*8 PORE(MXPTH), DT, Y

> REAL PORE(MXPTH), DT, Y

1076c1076

< REAL*8 VOIL, QSC

> REAL VOL, QSC

1080c¢1080

< REAL*8 DX(MXPTH), TMN(MXTSP), BF(NDBF)

> REAL DX(MXPTH), TMN(MXTSP), BF(NDBF)

1085¢1085

< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
> REAT, V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
1092¢1092

< REAL*8 GA(MXNVI), R, SIGIR, TNUM, VL(MXMEM,MXNVI)

> REAL GA(MXNVI), R, SIGIR, TNUM, VL(MXMEM,MXNVI)
1458,1459c1458,1459

< REAL*8 LAMBDA :

< REAL*8 DL, DM, TSI, DFR, DLIN, DR, DTIN, DSTSAV, SUM,

> REAL LAMBDA

> REAL DL, DM, TSI, DFR, DLIN, DR, DTIN, DSTSAV, SUM,
1462¢1462 , .
< REAL*8 ABFX

> REAL ABFX

1465c1465

< REAL*8 CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
> REAL, CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
1473¢1473

< REAL*8 TH(MXLEG), PATH(MXLEG), Q(MXLEG)

> REAL TH(MXLEG), PATH(MXLEG), Q(MXLEG)

1477¢1477

< REAL*8 PORE(MXPTH), DT, Y

> REAI PORE(MXPTH), DT, Y

1484c1484

< REAL*8 DX (MXPTH), TMN(MXTSP), BF (NDBF)




> REAL DX(MXPTH), TMN(MXTSP), BF(NDBF)

1489¢1489

< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MENVI, MXSUB, MXPTH),
1496c1496

< REAL*8 TS(MXMEM), VL (MXMEM,MXNVI), VA(MXMEM,MXNVI),

> REAL TS(MXMEM), VL(MXMEM,MXNVI), VA(MXMEM,MXNVI),
1920,1921¢1920,1921

< REAL*8 DIS, DSMX, DTEF, DKR, DXLG, DTE, FKR, FKR1l, PV

< REAL*8 TS(MXMEM), VA(MXMEM,MXNVI), WF

> REAL DIS, DSMX, DTEF, DKR, DXLG, DTE, FKR, FKRl, PV

> REAL TS(MXMEM), VA(MXMEM,MXNVI), WF

1923¢1923

< REAL*8 ABFX

> REAL ABFX

19261926

< REAL*8 DX(MXPTH), TMN(MXTSP), BF(NDBF)

> REAL DX(MXPTH), TMN(MXTSP), BF(NDBF)

1931c1931

< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
2055,2057¢2055,2057

< REAL*8 LAMBDA

< REAL*8 RMNT, T1, T2, AA, AY, FMNT, DT1, DT2, DT3, DT4, RNT
< REAL*8 DTSIG, DEPLEN, TM, FCTR, PNT, SIGT, CM

> . REAL LAMBDA

> REAL RMNT, T1, T2, AA, AY, FMNT, DT1, DT2, DT3, DT4, RNT
> REAL DTSIG, DEPLEN, TM, FCTR, FNT, SIGT, CM
2060,2061c2060,2061

< ce REAL*8 DXK(MXMEM), DTMIN, DTX, CNX, VDT(MXPTH)

< REAL*8 DXK(MXPTH), DTMIN, DTX, CNX, VDT (MXPTH)

> cc REAL DXK(MXMEM), DTMIN, DTX, CNX, VDT(MXPTH)

> REAL DXK(MXPTH), DTMIN, DTX, CNX, VDT (MXPTH)

2065¢2065

< REAL*8 CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
> REAL CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
2073c2073

< REAL*8 TH(MXLEG), PATH(MXLEG), Q(MXLEG) ' -
> REAL TH(MXLEG), PATH(MXLEG), Q(MXLEG)

2077¢2077

< REAL*8 Y, DT, PORE(MXPTH)

> REAL Y, DT, PORE(MXPTH)

2084c2084

< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT (MXMEM),

> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT (MXMEM),
2089¢2089

< REAL*8 VOL, QSC

> REAL VOL, QSC

2093¢2093

< REAL*8 TDTM(MXTDV), TDDT(MXTDV), TDSAT(MXTDV,MXPTH),
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> REAL TDTM(MXTDV), TDDT(MXTDV), TDSAT(MXTDV,MXPTH),

209702097

< REAL*8 DX(MXPTH), TMN(MXTSP), BF (NDBF)

> REAL DX(MXPTH), TMN(MXTSP), BF(NDBF)

210202102

< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
2615,2616c02615,2616

< REAL*8 LAMBDA

< REAL*8 V1, VDT, VDTK, DT, Y

> REAL LAMBDA

> REAL V1, VDT, VDTK, DT, Y

261902619

< REAL*8 TH(MXLEG), Q(MXLEG), PATH(MXLEG)

> REAL TH(MXLEG), Q(MXLEG), PATH(MXLEG)

2623c2623

< REAL*8 CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
> REAL CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
263102631

< REAL*8 PORE (MXPTH)

> REAL PORE (MXPTH)

2662,266302662,2663

< REAL*8 LAMBDA, D, EX1, EX2, TDNX

< REAL*8 FCTR, SUM, ANS, SFMX, CTF, XM, VR, VP, DT, BMN,

> REAL LAMBDA, D, EX1, EX2, TDNX

> REAL FCTR, SUM, ANS, SFMX, CTF, XM, VR, VP, DT, BMN,
266702667

< REAL*8 CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
> REAL CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
267502675

< REAL*8 PORE (MXPTH)

> REAL PORE (MXPTH)

2682¢2682 ,

< REAL*8 F(NDDF), RHO(MXGRD,MXMEM), RHONEW(MXGRD),

> REAL F(NDDF), RHO(MXGRD,MXMEM), 'RHONEW(MXGRD),

2686C2686 ‘

< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
- ' B
> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
3059,3062c3059,3062

< REAL*8 Bl, B2, T1l, T2, DT, S1, S2

< REAL*8 D(*),ELl,E2,DN1,DN2,R1,R2, SUM, P

< REAL*8 T11,T12,T21,T22,T11T,T12T,T21T,T22T

< REAL*8 ANS, CJ, D1, D2

> REAL Bl, B2, Tl, T2, DT, S1, S2

> REAL D(*),El,E2,DN1,DN2,R1,R2,SUM,P

> REAL T11,T12,T21,T22,T11T,T12T,T21T,T22T

> 'REAL ANS, CJ, D1, D2

3119¢3119

< REAL*8 FUNCTION PRP(D,B,V,VP,DL,N,Tl,T2)

> REAL FUNCTION PRP(D,B,V,VP,DL,N,T1,T2)

3123,3124c3123,3124
< REAL*8 D(*),F1,F2,DENOM,DF,P1,P2,P3,X




< REAL*8 PROD, ZZ, T1l, T2, B(*), V, VP, DL

> REAL D(*),F1l,F2,DENOM,DF,P1,P2,P3,X

> REAL PROD, %%, T1, T2, B(*), V, VP, DL
3162,3163c3162,3163

< REAL*8 LAMBDA, DSV

< REAL*8 DTLT, DTLT2, DTSM, SUM, TDP

> REAL LAMBDA, DSV

> REAL DTLT, DTLT2, DTSM, SUM, TDP

3165¢3165

< REAL*8 TSPFAC

> REAL TSPFAC

3167¢3167

< REAL*8 CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
> REAL CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT (MXISO),
3175¢3175

< REAL*8 PORE(MXPTH), DT, Y

> REAL, PORE(MXPTH), DT, Y

3182¢3182

< REAL*8 DX(MXPTH), TMN(MXTSP), BF(NDBF)

> REAL DX(MXPTH), TMN(MXTSP), BF(NDBF)

3187¢3187

< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
31943194

< REAL*8 BFR(MXMEM), D(MXMEM), DS (MXMEM)

> . REAL BFR(MXMEM), D(MXMEM), DS(MXMEM)

33113311

< REAL*8 FUNCTION TSPFAC(DT,D,B,LT,TDP)

> REAL FUNCTION TSPFAC(DT,D,B,LT,TDP)
3322,3324¢3322,3324

< REAL*8 D(*),DC(5),DN(9),A, SUM,SUM1,PM,P

< REAL*8 F2,DCL,R12,R23,R24,R35, TDP

< REAL*8 SUMS, DT, B(*)

> REAL D(*),DC(5),DN(9),A, SUM, SUML, PM, P

> REAL F2,DCL,R12,R23,R24,R35, TDP

> REAL SUMS, DT, B(*)

34293429

< REAL*8 C, AW, P , .
> REAL C, AW, P

3431¢3431

< REAL*8 BCJ(MXJCT)

> REAL BCJ(MXJCT)

3438¢3438

< REAL*8 PATH(MXLEG), Q(MXLEG), TH(MXLEG)

> REAL PATH(MXLEG), Q(MXLEG), TH(MXLEG)

344203442

< REAL*8 PORE(MXPTH), DT, Y
> REAL PORE(MXPTH), DT, Y
3656c3656

< REAL*8 C, AW, AM, SUM




> REAL C, AW, AM, SUM

3658¢3658

< REAL*8 BCJ(MXJCT)

> REAL BCJ (MXJCT)

3730,3732¢3730,3732

< REAL*8 MKSP, MKSQ, MKSPOR, MKSQSC, MKSQDI, MKSY, PDIS, TT,
< 1 MKSPDI

< REAL*8 C, AW, P, PDF

> REAL MKSP, MKSQ, MKSPOR, MKSQSC, MKSQDI, MKSY, PDIS, TT,
> 1 MKSPDI

> REAL C, AW, P, PDF

37343734

< REAL*8 BCJ (MXJCT)

> REAL BCJ (MXJCT)

3741c3741

< REAL*8 PATH(MXLEG), Q(MXLEG), TH(MXLEG)

> REAL PATH(MXLEG), Q(MXLEG), TH(MXLEG)

3745c3745

< REAL*8 PORE(MXPTH), DT, Y

> REAL PORE(MXPTH), DT, Y

3752¢3752

< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
37563756

< REAL*8 VOL, QSC

> REAL VOL, QSC

37603760

< REAL*8 TDTM{MXTDV), TDSAT(MXTDV,MXPTH), TDVEL(MXTDV,MXPTH),
> REAL TDTM(MXTDV), TDSAT(MXTDV,MXPTH), TDVEL(MXTDV,MXPTH),
3951c¢3951

< REAL*8 C, AW

> REAL C, AW

3955¢3955

< REAL*8 BCJ (MXJCT)

> REAL BCJ (MXJICT)

39603960 :

< REAL*8 TH(MXLEG), PATH(MXLEG), Q(MXLEG)

o ‘ )
> REAL TH(MXLEG), PATH(MXLEG), Q(MXLEG)

396403964

< REAL*8 PORE(MXPTH), DT, Y

> REAL PORE(MXPTH), DT, Y

4017¢4017

< REAL*8 T1, T2, DT, TUP, Y, DLG, DLT, DIS, DISI, PDIS,

> REAL T1, T2, DT, TUP, Y, DLG, DLT, DIS, DISI, PDIS,
4020c4020

< REAL*8 PATH(MXLEG), Q(MXLEG), TH(MXLEG)

> REAL PATH(MXLEG), Q(MXLEG), TH(MXLEG)

4024c4024

< REAL*8 PORE (MXPTH)

> REAL PORE(MXPTH)




4031c4031

< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT (MSZMEM), ODIS
> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
40384038

< REAL*8 TDTM(MXTDV), TDSAT(MXTDV,MXPTH), TDVEL(MXTDV,MXPTH),
> REAL TDTM(MXTDV), TDSAT(MXTDV,MXPTH), TDVEL (MXTDV,MXPTH),
4115,4117c4115, 4117

< REAL*8 DFF, EA, SUM, FMAX, Tl, T2, TME, BLKS, TMI1BLK

< REAL*8 TTRL, T3, DL, VR, VRP, TMAX, D(MXMEM), BFR(MXMEM)

< REAL*8 FM, TLED, TMIN, LAMBDA, DF1, RATF1

> REAL DFF, EA, SUM, FMAX, T1, T2, TME, BLKS, TMI1BLK

> REAL TTRL, T3, DL, VR, VRP, TMAX, D{(MXMEM), BFR(MXMEM)

> REAL FM, TLED, TMIN, LAMBDA, DF1, RATF1

4119c¢4119

< REAL*8 ET, PRP

> REAL ET, PRP

4121c4121 :

< REAL*8 CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),

> REAL CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT (MXISO),
4129¢4129

< REAL*8 PORE(MXPTH), DT, Y

> REAI, PORE(MXPTH), DT, Y

413604136

< REAL*8 DX (MXPTH), TMN(MXTSP), BF(NDBF)

> REAIL, DX (MXPTH), TMN(MXTSP), BF (NDBF)

4141c4141

< . REAL*8 F(NDDF), SF(NDSF), RHO(MXGRD,MXMEM), RHONEW(MXGRD),
> REAL F(NDDF), SF(NDSF), RHO(MXGRD,MXMEM), RHONEW(MXGRD),
414504145

< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),

4173,4176c4173,4175 :
< c rwj 9/18/97 Add line to prevent 0 subscript in RHO array for last member

< c in a chain of 3 or more.
< IF (L .GT. NTX) L = NTX
< c

> crbc92297

> if(l.gt.ntx) 1=ntx + K
> crbe '
4391,4392¢c4390,4391

< REAL*8 MKSPTH, MKSARE, MKSCON

< REAL*8 LAMBDA, C, AW, P

> REAL MKSPTH, MKSARE, MKSCON

> REAL LAMBDA, C, AW, P

4394c4393

< REAL*8 TIMBRK(MXISO), TIMPK(MXISO), PEAK(MXISO), WDIS(MXISO),
> REAL TIMBRK(MXISO), TIMPK(MXISO), PEAK(MXISOQ), WDIS(MXISO),
4399¢4398

< REAL#*8 BCJ(MXJCT)

> REAL BCJ(MXJCT)

4404¢c4403

< REAL*8 CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),




> REAL CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),

4414c4413

< REAL*8 TH(MXLEG), PATH(MXLEG), Q(MXLEG)

> REAL TH(MXT,EG), PATH(MXLEG), Q(MXLEG)

4418c4417

< REAL*8 PORE(MXPTH), DT, Y

> REAL PORE(MXPTH), DT, Y

4425c4424

< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDTS
> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDTS
442904428

< REAL*8 TSRCE(MXQSC), QSRCE (MXQSC)

> REAL TSRCE(MXQSC), QSRCE(MXQSC)

4435c4434

< REAL*8 VOL, QSC

> REAIL VOIL, QSC

443904438

< REAL*8 TDTM(MXTDV), TDDT(MXTDV), TDSAT (MXTDV,MXPTH),

> REAL TDTM(MXTDV), TDDT(MXTIDV), TDSAT (MXTDV,MXPTH),
444304442

< REAL*8 DX(MXPTH), TMN(MXTSP), BF (NDBF)

> REAL DX (MXPTH), TMN(MXTSP), BF(NDBF)

5311,5312¢5310, 5311

< REAL*8 LAMBDA, DTSAVE, PRF

< REAL*8 SOLG, FLCH, T, TDT, SUMA, SUMC, SUMU, TRAT, TW, TOTG,
> REAL LAMBDA, DTSAVE, PRF

> REAL SOLG, FLCH, T, TDT, SUMA, SUMC, SUMU, TRAT, TW, TOTG,
5320c¢5319

< REAL*8 CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),

> REAL CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT (MXISO),
5328¢5327

< REAL*8 PORE(MXPTH), DT, Y

> REAL PORE(MXPTH), DT, Y

5335¢5334 : ;

< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT (MXMEM), 'ODIS -~
5339¢5338

< REAL*8 TSRCE(MXQSC), QSRCE(MXQSC)

> REAL TSRCE(MXQSC), QSRCE (MXQSC)

5342c5341

< REAL*8 VOL, QSC

> REAL VOL, QSC

5346c5345

< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
5353¢5352

< REAL*8 UNT(MXISO), AT(MXISO), PF(MXSUB,MXCHNS)

> REAL UNT(MXISO), AT(MXISO), PF(MXSUB,MXCHNS)

5775c5774
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< REAL*8 LAMBDA, T1, T2, TT, PDIS

> REAL LAMBDA, T1, T2, TT, PDIS

5780c5779

< REAL*8 CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
> REAL CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
5788c¢c5787

< REAL*8 Q(MXLEG), PATH(MXLEG), TH(MXLEG)

> REAL Q(MXLEG), PATH(MXLEG), TH(MXLEG)

5792¢5791

< REAL*8 PORE(MXPTH), DT, Y

> REAL PORE(MXPTH), DT, Y

5799¢c5798

< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
5806c5805

< REAL*8 TDTM(MXTDV), TDDT(MXTDV), TDSAT(MXTDV,MXPTH),

> REAL TDTM(MXTDV), TDDT(MXTDV), TDSAT(MXTDV,MXPTH),
5810c5809

< REAL*8 DX(MXPTH), TMN(MXTSP), BF(NDBF)

> REAL DX(MXPTH), TMN(MXTSP), BF(NDBF)

5815¢5814

< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MINVI, MXSUB, MXPTH),
> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
5822¢5821

< REAL*8 VDT (MXPTH), DXSV(MXPTH), VDTSV (MXPTH)

> " REAL VDT (MXPTH), DXSV(MXPTH), VDTSV (MXPTH)

6047c6046

< REAL*8 LAMBDA, ET

> REAL LAMBDA, ET

6049c6048

< REAL*8 CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
> REAL CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
6057c6056

< REAL*8 PORE(MXPTH), DT, Y

> REAL PORE(MXPTH), DT, Y

6062c6061 , -
< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
6077,6078c6076,6077

< REAL*8 RM(MXMEM), DMIN, RMX, BFR(MXMEM)

< REAL*8 D(MXMEM)

> REAL RM(MXMEM), DMIN, RMX, BFR(MXMEM)

> REAT, D (MXMEM)

6282c6281

< REAL*8 FUNCTION ET(T,IP,D,B)

> REAL FUNCTION ET(T,IP,D,B)

6284,6285c6283,6284

< REAL*8 D(*), DC(5), DN(5)

< REAL*8 PROD, PM, F2, A, SUM, SUM1l, T, B(*)




>
>

< REAL*8 TIME, DJ, DI, RAT

< REAL*8 T,Al,A2,ARG1,ARG2,A,ARG,ELF,ADD,S,TS,TSS

> REAL TIME, DJ, DI, RAT

> REAL T,Al,A2,ARGLl,ARG2,A,ARG,ELF,ADD,S,TS,TSS

6491c6490

< REAL*8 RESIDE, DT1, DT2, DT3, DT4, DTH, TTMIN, QSKQ, QMAX,
> REAL, RESIDE, DT1, DT2, DT3, DT4, DTH, TTMIN, QSKQ, QOMAX,
6493c6492

< REAL*8 LAMBDA, D, PROD, DEC

> REAL LAMBDA, D, PROD, DEC

6495c6494

< REAL*8 ET

> REAL ET

6497c6496

< REAL*8 CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
> REAL CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
6505c6504

< REAL*8 PORE(MXPTH), DT, Y

> REAL PORE(MXPTH), DT, Y

6512¢c6511

< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), ODIS
6516c6515

< REAL*8 TSRCE(MXQSC), QSRCE(MXQSC)

> REAL TSRCE(MXQSC), QSRCE(MXQSC)

6519c6518

< REAL*8 QSC, VOL

> REAL QSC, VOL

6523c6522

< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
6530c6529 : :

< REAL*8 BFR(MXISO), AT(MXISO), PF(MXSUB,MXCHNS)

> REAL BFR(MXISO), AT(MXISO), PF(MXSUB,MXCHNS) ' "
6774c6773

< REAL*8 QSC, QDIS, VoL, T1, T2, F, Fl, TSTOP, ARG

> REAL QSC, QDIS, VOL, T1, T2, F, F1l, TSTOP, ARG

6776c6775

< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT (MXMEM)

> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT (MXMEM)
6825c6824

< REAL*8 LAMBDA

> REAL LAMBDA

6838c6837

< REAL*8 TS, T1l, TRAT, DELT, T

>
6842c684

REAL D(*), DC(5), DN(5)
REAL PROD, PM, F2, A, SUM, SUML, T, B(*)
6387,6388c6386,6387

REAL TS, T1l, TRAT, DELT, T
1



< REAL*8 PEAK(MXISO), TOTD(MXISO), WDIS(MXISO), WDISUM,

> REAL PEAK(MXISO), TOTD(MXISO), WDIS(MXISQ), WDISUM,
6850c6849

< REAL*8 CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),

> REAL CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
6860c6859

< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
6865c6864

< REAL*8 TDTM(MXTDV), TDDT(MXTDV), TDSAT(MXTDV,MXPTH),

> REAL TDTM(MXTDV), TDDT(MXTDV), TDSAT(MXTDV,MXPTH),
6870c6869

< REAL*8 TSCL(NTMX), RATE(MXISO), RATEL(MXISO), RATER(MXISO),
> REAL TSCL(NTMX), RATE(MXISO), RATEL(MXISO), RATER(MXISO),
7191c7190

< REAL*8 X(*), A

> REAL X(*), A

7218c7217

< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT (MXMEM), QDIS
> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
7260c7259

< REAL*8 PORE(MXPTH), DT, Y

> REAL PORE(MXPTH), DT, Y

7265c7264

< REAL*8 QSC, VOL

> REAL QSC, VOL

7395,7397c7394,7396

< REAL*8 LAMBDA, C, AW, P

< REAL*8 MKSQSA, MKSSAL, MKSQDA, MKSARE, MKSALP, MKSDX, MKSP
< . REAL*8 MKSCON, MKSPOR, MKSEL, MKSTDV, MKSVOL, MKSPTH, MKSQSR
> REAL LAMBDA, C, AW, P :

> REAL MKSQSA, MKSSAL, MKSQDA, MKSARE, MKSALP, MKSDX, MKSP

> REAL MKSCON, MKSPOR, MKSEL, MKSTDV, MKSVOL, MKSPTH, MKSQSR
7399,7400c7398,7399

< REAL*8 PEAK(MXISO), TIMBRK(MXISO), TIMPK(MXISO), TOTD(MXISO)
< REAL*8 WDIS(MXISO), WDISUM '

> REAL PEAK(MXISO), TIMBRK(MXISO), TIMPK(MXISO), TOTD(MXISO) "~
> REAL WDIS(MXISO), WDISUM

7404c7403

< REAL*8 BCJ(MXJCT)

> REAL BCJ(MXJCT)

7412c¢c7411

< REAL*8 CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),

> REAL CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
7422¢7421

< REAL#*8 TH(MXLEG), Q(MXLEG), PATH(MXLEG)

> REAL TH(MXLEG), Q(MXLEG), PATH(MXLEG)

7426c7425

< REAL*8 PORE(MXPTH), DT, Y

> REAL PORE(MXPTH), DT, Y

Page
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7433c7432
< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT (MXMEM), QDIS
> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT (MXMEM), QDIS
7437¢7436
< REAL*8 TSRCE(MXQSC), QSRCE(MXQSC)
> REAL TSRCE(MXQSC), QSRCE(MXQSC)
7443c7442
< REAL*8 QSC, VOL
> REAL QSC, VOL
7447c7446
< REAL*8 TDTM(MXTDV), TDDT(MXTDV), TDSAT(MXTDV,MXPTH),
> REAL TDTM(MXTDV), TDDT(MXTDV), TDSAT(MXTDV,MXPTH),
7451c7450
< REAL*8 DX(MXPTH), TMN(MXTSP), BF(NDBF)
> REAL DX (MXPTH), TMN(MXTSP), BF(NDBF)
7456¢7455
< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
7774,7775¢7773,7774
< REAL*8 CHK, TM, T, SIGT, TL, VV, TSTART, TEND, T1, T2, TSUM
< REAL*8 LAMBDA
> REAL CHK, TM, T, SIGT, TL, VV, TSTART, TEND, T1l, T2, TSUM
> REAL LAMBDA
7777¢7776
< REAL*8 CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
> , REAL CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
7785c7784
< REAL*8 PORE(MXPTH), DT, Y
> REAL PORE(MXPTH), DT, Y
7792c7791
< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
7799c7798 ‘
< REAL*8 QSC, VOL
> REAL QSC, VOL
7803c7802
< REAL*8 TDTM(MXTDV), TDDT(MXTDV), TDSAT (MXTDV,MXPTH),, .
> REAL TDTM(MXTDV), TDDT(MXTDV), TDSAT(MXTDV,MXPTH),
7807c7806
< REAL*8 F(NDDF), RHOM(MXGRD,MXMEM), RHONEW(MXGRD), SF(NDSF),
> REAL F(NDDF), RHOM(MXGRD,MXMEM), RHONEW(MXGRD), SF(NDSF),
7818,7821c7817,7820
< REAL*8 curies(maxtim,mxiso), dr2cur(mxiso,maxrec)
< REAL*8 dr2tim(maxrec), dr2vol(maxrec)
< REAL*8 filcur(mxiso,maxrec), filtim(maxrec)
< REAL*8 filvol(maxrec), tarr(maxtim), totvol (maxtim)
> REAL curies(maxtim,mxiso), dr2cur(mxiso,maxrec)
o> REAL dr2tim(maxrec), dr2vol(maxrec)
> REAL filcur(mxiso,maxrec), filtim({maxrec)
> REAL filvol(maxrec), tarr(maxtim), totvol(maxtim)

7984 ,7985c7983,7984
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< REAL*8 LAMBDA, RAT12, RAT23, RAT13, GIT

< REAL*8 El, B2, B3, B, C, GPART, A, V, T, TL, TSET,

> REAL LAMBDA, RAT12, RAT23, RAT13, GIT

> REAL E1, E2, E3, B, C, GPART, A, V, T, TL, TSET,
7994¢7993

< REAL*8 CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
> REAL CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
8002c8001

< REAL*8 PORE(MXPTH), DT, Y

> REAL PORE(MXPTH), DT, Y

8009c8008

< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
8013c8012

< REAL*8 QSC, VOL

> REAL QSC, VOL

8083c8082

< REAL*8 FUNCTION GIT(T,X,V,AL)

> REAL FUNCTION GIT(T,X,V,AL)

8085,8086c8084,8085

< REAL*8 A(5), P, TRPI, T, X, V, AL, ANS, B, Z

< REAL*8 PLYET1l, PLYET2, ET1, ET2, ZMB, TERMl1l, TERM2, XX, XXEX
> REAL A(5), P, TRPI, T, X, V, AL, ANS, B, Z

> REAL PLYET1l, PLYET2, ET1l, ET2, ZMB, TERM1l, TERM2, XX, XXEX
8145c8144

< REAL*8 T, MKSQDI, DT2, DTFP , LAMBDA, TM, TSET

> » REAL T, MKSQDI, DT2, DTFP , LAMBDA, TM, TSET
8147,8150c8146,8149

< REAL*8 totvol (maxtim)

< REAL*8 curies(maxtim,mxiso), dr2cur(mxiso,maxrec)

< REAL*8 dr2tim(maxrec), dr2vol(maxrec), filtim(maxrec)

< REAL*8 filcur(mxiso,maxrec), filvol(maxrec), tarr(maxtim)
> REAL totvol (maxtim)

> REAL curies(maxtim,mxiso), dr2cur(mxiso,maxrec)

> REAL dr2tim(maxrec), dr2vol(maxrec), filtim(maxrec)

> REAL filcur(mxiso,maxrec), filvol(maxrec), tarr(maxtim)
8154c8153

< REAL*8 PEAK(MXISO), TOTD(MXISO), WDIS(MXISO), WDISUM,

> REAL PEAK(MXISO), TOTD(MXISQO), WDIS(MXISO), WDISUM,
8159¢8158

< REAL*8 CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
> REAL CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO)},
8167c8166

< REAL*8 PORE(MXPTH), DT, Y

> REAL PORE(MXPTH), DT, Y

8174c8173

< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS

> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
8279,8280c8278,8279

< REAL#*8 LAMBDA, T, SUM, SUM1, SUM2, SUM3, SUM4, SUM5, SUM6
< REAL*8 TX1, TATM, TX2, SR1, SR2, TS1, TS2, S24, TSET, BM




> REAL LAMBDA, T, SUM, SUM1, SUM2, SUM3, SUM4, SUM5, SUM6

> REAL TX1, TATM, TX2, SR1, SR2, TS1, TS2, S24, TSET, BM
8282c¢8281

< REAL#*8 ABFX

> REAL ABFX

8288c8287

< REAL*8 CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT (MXIS0),

> REAL CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
8296c8295

< REAL*8 PORE(MXPTH), DT, Y

> REAL PORE(MXPTH), DT, Y

8303c8302

< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QODIS
> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), ODIS
8307c¢8306

< REAL*8 QSC, VOL

> REAL QSC, VOL

8311c8310

< REAL*8 TDTM(MXTDV), TDDT(MXTDV), TDSAT(MXTDV,MXPTH),

> REAL TDTM(MXTDV), TDDT(MXTDV), TDSAT(MXTDV,MXPTH),
8315c8314

< REAL*8 DX(MXPTH), TMN(MXTSP), BF(NDBF)

> REAL DX(MXPTH), TMN(MXTSP), BF(NDBF)

8320c8319

< REAL*8 F(NDDF), SF(NDSF), RHO(MXGRD,MXMEM), RHONEW (MXGRD) ,
> . REAL F(NDDF), SF(NDSF), RHO(MXGRD,MXMEM), RHONEW(MXGRD),
8324c8323

< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH) ,
> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
8575,8576c8574,8575

< REAL*8 LAMBDA, TX1, TX2, TS1, TS2, SR1, SR2, S24

< REAL#*8 S, SUM, TP, TRAT, TRAT2, RT, RT2

> REAL LAMBDA, TX1l, TX2, TS1l, TS2, SR1l, SR2, S24

> REAL S, SUM, TP, TRAT, TRAT2, RT, RT2

8578c8577 : .

< REAL*8 CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT (MXISO),

> REAL CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT (MX1IS0O), o
8586c8585

< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT (MXMEM) , QDIS
> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
8590c8589

< REAL*8 QSC, VOL

> REAL QSC, VOL

8594c8593 ’

< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH) ,
> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
8601c8600

< REAL*8 F(NDDF), SF(NDSF), RHO(MXGRD, MXMEM), RHONEW (MXGRD) ,
> REAL F(NDDF), SF(NDSF), RHO(MXGRD,MXMEM), RHONEW(MXGRD),

8743c8742
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< REAL*8 LAMBDA, CF, TA, PC, CM, DIF, DPI

> REAL LAMBDA, CF, TA, PC, CM, DIF, DPI

8745c8744

< REAL*8 CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),

> REAL CUROUT (MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO),
8753c8752

< REAL*8 PORE(MXPTH), DT, Y

> REAL PORE(MXPTH), DT, Y

8761c8760

< REAL*8 DX(MXPTH), TMN(MXTSP), BF(NDBF)

> REAL DX(MXPTH), TMN(MXTSP), BF(NDBF)

8765c8764

< REAL*8 F(NDDF), SF(NDSF), RHO(MXGRD,MXMEM), RHOM(MXGRD,MXMEM),
> REAL F(NDDF), SF(NDSF), RHO(MXGRD,MXMEM), RHOM(MXGRD,MXMEM),
8769c8768

< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH),
8885c8884

< REAL*8 dummyarray(maxtim,1l), LAMBDA, tempc(mxiso)

> REAL dummyarray{(maxtim,l), LAMBDA, tempc(mxiso)
8887,8890c8886,8889

< REAL*8 curies(maxtim,mxiso), dr2cur(mxiso,maxrec)

< REAL*8 dr2tim(maxrec), dr2vol (maxrec)

< REAL*8 filcur(mxiso,maxrec), filtim(maxrec)

< REAL*8 filvol(maxrec), tarr(maxtim), totvol(maxtim)

> ) REAL curies(maxtim,mxiso), dr2cur(mxiso,maxrec)

> REAL dr2tim{maxrec), dr2vol{(maxrec)

> REAL filcur(mxiso,maxrec), filtim(maxrec)

> REAL filvol(maxrec), tarr(maxtim), totvol(maxtim)

8895c8894

< REAL*8 CUROUT(MXMEM), CURZTR(MXISO), TRAVT(MXISO),

> REAL CUROUT(MXMEM), CURZTR(MXISO), TRAVT(MXISO),

8903¢8902

< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
8959¢8958 :

< REAL*8 dummyarray(maxtim,1l), LAMBDA, tempc(mxiso), tempv(maxtim)
R \ R
> REAL dummyarray(maxtim,1), LAMBDA, tempc(mxiso), tempv(maxtim)
8961c8960

< REAL*8 curies(maxtim,mxiso), dr2tim(maxrec), filvol(maxrec),
> REAL curies(maxtim,mxiso), dr2tim(maxrec), filvol (maxrec),
8967c¢8966

< REAL*8 CUROUT (MXMEM), CURZTR(MXISQ), TRAVT(MXISO),

> REAL CUROQUT(MXMEM), CURZTR(MXISO), TRAVT(MXISO),

8975c¢8974

< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), ODIS
9011c¢9010

< REAL*8 LAMBDA

> REAL LAMBDA
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9013,9016c9012,9015
< REAL*8 curies(maxtim,mxiso), dr2cur(mxiso,maxrec)

< REAL*8 dr2tim(maxrec), dr2vol(maxrec)

< REAL*8 filcur(mxiso,maxrec), filtim(maxrec)

< REAL*8 filvol(maxrec), tarr(maxtim), totvol(maxtim)

> REAL curies(maxtim,mxiso), dr2cur(mxiso,maxrec)

> REAL dr2tim(maxrec), dr2vol (maxrec)

> REAL filcur(mxiso,maxrec), filtim(maxrec)

> REAL filvol(maxrec), tarr(maxtim), totvol(maxtim)
9021c9020

< REAL*8 CUROUT (MXMEM), CURZTR(MXISO), TRAVT(MXISO),

> REAL CUROUT (MXMEM), CURZTR(MXISO), TRAVT(MXISO),

9029c9028

< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS
9067c9066

< real*8 slope, t(maxtim), delt, dt, var(maxtim,nmax), val(nmax)
> real slope, t(maxtim), delt, dt, var(maxtim,nmax), val(nmax)
9114c9113

< REAL*8 LAMBDA

> REAL LAMBDA

9123¢9122

< REAL*8 conc, u234(maxrec), u234tm(maxrec)

> REAL conc, u234(maxrec), u234tm(maxrec)
9125,9128¢9124,9127

< REAL*8 curies(maxtim,mxiso), dr2cur(mxiso,maxrec)

< REAL*8 dr2tim(maxrec), dr2vol (maxrec)

< ) REAL*8 filcur(mxiso,maxrec), filtim(maxrec)

< REAL*8 filvol(maxrec), tarr(maxtim), totvol(maxtim)

> REAL curies(maxtim,mxiso), dr2cur(mxiso,maxrec)

> REAL dr2tim(maxrec), dr2vol (maxrec)

> REAL filcur(mxiso,maxrec), filtim(maxrec)

> REAL filvol(maxrec), tarr(maxtim), totvol(maxtim)
9136c9135 )

< REAL*8 CUROUT(MXMEM), CURZTR(MXISO), TRAVT(MXISO),

> REAL CUROUT(MXMEM), CURZTR(MXISO), TRAVT(MXISO),
9210¢9209 :

< REAL*8 LAMBDA

> REAL LAMBDA s
9219¢9218

< REAL*8 conc

> REAL conc

9221¢9220

< REAL*8 CUROUT (MXMEM), CURZTR(MXISO), TRAVT(MXISO),

> REAL CUROUT (MXMEM), CURZTR(MXISO), TRAVT(MXISO),
9232¢9231

< REAL*8 curies(maxtim,mxiso), dr2cur(mxiso,maxrec), tarr(maxtim),

> REAL curies(maxtim,mxiso), dr2cur(mxiso,maxrec), tarr(maxtim),
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01. SPCR Number; 3

02. Project Title: TPA Code
Project Number: NA

03. SPCR Title: Incorrect index for array RHO in
subroutine TRNSPT

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

NEFTRANII - software only

05. DESCRIPTION OF PROBLEM/CHANGE

The subroutine TRNSPT loops over the RHO array (array that
contains the density of atoms) in a calculation that
determines the amount of mass that discharges in a given time
step. For certain chains and retardation values the index on
RHO attains a negative or zero value (the occurrence is tied
to having the last member of a chain with a short halflife
such that it is not considered important in NEFTRAN II and
thus does not affect the selection of a time step when this
"unimportant" nuclide is the least retarded nuclide in the
chain it goes further than the other members in the chain but
is not used in determining the time step). The error arises
when the increment for the RHO array is determined in
subroutine SETDIS by evaluating the furthest distance that the
last member in the chain can travel. If the largest velocity .
value in the velocity distribution results in a travel time to
discharge which is less than the time step then the
calculation results in a path length that is larger than that
specified in the problem input - this results in undefined
array locations being addressed in the RHO array.

06. PROBLEM SOLUTION/NEED FOR CHANGE

The solution to this problem is to perform a check on the
calculation and not allow the travel distance to exceed the
problem size which in the code is defined as NTX (total number
of grid blocks).



In Subroutine SETDIS
old line: L = V(NVLKP,NPT)*DT/DX(NPT) +1

correction: L = V(NVLKP,NPT)*DT/DX(NPT) +1
IF (L .GT. NTX) L=NTX
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4172a4173,4176

> C Twj 9/18/97 Add line to prevent 0 subscript in RHO array for last member
> c in a chain of 3 or more.

> IF (L .GT. NTX) L = NTX
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echo
diff
echo
diff
echo
diff
echo
aiff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff

diff tpa.inp
tpa.inp $1

diff tpa.inp.meanvalues
tpa.inp.meanvalues $1

diff NEFII.VEL
NEFII.VEL $1

diff ashplume.in
ashplume.in $1
diff ashplume.out
ashplume.out $1
diff ashplumo.ech
ashplumo.ech $1
diff ashplumo.res
ashplumo.res $1
diff ashrmovo.ech
ashrmovo.ech $1
diff ashrmovo.res
ashrmovo.res $1
diff chloridemf.dat
chloridemf.dat $1
diff climatol.dat
climatol.dat $1
diff climato2.dat
climato2.dat $1
diff climato.inp
climato.inp $1
diff corrode.out
corrode.out $1
diff cp.tpa
cp.tpa $1

diff cumcl4.out
cumcl4 .out $1
diff dcags.ech
dcags.ech $1

diff dcags.res

dcags.res $1
diff dcagw.ech
dcagw.ech $1
diff dcagw.res
dcagw.res $1
diff dignostic.out
dignostic.out $1
diff ebsfail.ech
ebsfail.ech $1
diff ebsfail.inp
ebsfail.inp $1
diff ebsfail.res
ebsfail.res $1
diff ebsfail.tmp
ebsfail.tmp $1
diff ebsflo.dat
ebsflo.dat $1

# echo diff ebsnef.dat
# diff ebsnef.dat $1

echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo

diff ebsnuc.dat
ebsnuc.dat $1
diff ebspac.nuc
ebspac.nuc $1
diff ebsrel.ech
ebsrel.ech $1
diff ebsrel.inp
ebsrel .inp $1
diff ebsrel.res
ebsrel .res $1
diff ebsrel.tmp




diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff

ebsrel.tmp $1

diff ebstrh.dat
ebstrh.dat $1

diff ebstrhc.inp
ebstrhc.inp $1
diff echo_fail.dat
echo_fail.dat $%1

diff echo_release.out

echo_release.out $1
diff gwcedf.res
gwcedf . res $1
diff gsccdf.res
gsccdf.res $1
diff relccdf.res
relccdf.res $1
diff relgwgs.res
relgwgs.res $1
diff totdose.res
totdose.res $1
diff failt.out
failt.out $1
diff faulto.ech
faulto.ech $1
diff faulto.res
faulto.res $1
diff infile.ash
infile.ash $1
diff inv1000.out
inv1000.out $1
diff junk.out
junk.out $1

diff maxrel.dat
maxrel.dat $1
diff multiflo.dat
multiflo.dat $1
diff nefii.inp
nefii.inp $1
diff nefiisz.inp
nefiisz.inp $1
diff nefiiuz.inp
nefiiuz.inp $1
diff nefiiuz.vel
nefijuz.vel $1
diff nfenv.ech
nfenv.ech $1
diff nfenv.res
nfenv.res $1
diff ratecl4d.out
ratecld .out $1
diff rectedge.dat
rectedge.dat $1
diff relcum.out
relcum.out $1
diff release.out
release.out $1
diff releaset.out
releaset.out $1
diff relfrac.out
relfrac.out $1
diff rgsna.tpa
rgsna.tpa $1
diff rgsnr.tpa
rgsnr.tpa $1
diff rgssa.tpa
rgssa.tpa $1




echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo

diff rgssr.tpa
rgssr.tpa $1
diff rgwgssa.tpa
rgwgssa.tpa $1
diff rgwna.tpa
rgwna.tpa $1
diff rgwnr.tpa
rgwnr.tpa $1
diff rgwsa.tpa
rgwsa.tpa $1
diff rgwsr.tpa
rgwsr.tpa $1
diff seismo.ech
seismo.ech $1
diff seismo.res
seismo.res $1
diff soildep.dem
soildep.dem $1
diff sotnef.dat
sotnef.dat $1
diff sp.tpa
sp.tpa $1

diff spquery.tpa
spquery.tpa $1
diff szft.ech
szft.ech $1

diff szft.res
szft.res $1

diff temphumd.dat
temphumd.dat $1
diff transition.out
transition.out $1
diff treleasel.out
treleasel.out $1
diff uzflow.ech
uzflow.ech $1
diff uzflow.res
uzflow.res $1
diff uzft.ech
uzft.ech $1

diff uzft.res
uzft.res $1

diff volcano.ech
volcano.ech $1
diff volcano.res
volcano.res $1
diff watrel.in
watrel.in $1
diff ymelev.dem
ymelev.dem $1
diff nefii.out
nefii.out $1
diff nefii.rel
nefii.rel s1
diff nefiisz.out
nefiisz.out $1
diff nefiisz.src
nefiisz.src $1
diff nefiiuz.out
nefijuz.out $1
diff nefiiuz.src
nefiiuz.src $1
diff mv.tpa
mv.tpa $1
airpkdos.res




diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff
echo
diff

airpkdos
ashout.r
ashout.r
ccdfgwgs
ccdfgwgs
cumrel .r
cumrel .r
cumrelea
cumrelea
gwpkdos.
gwpkdos .
gwttuzsz
gwttuzsz
infilper
infilper
nearfld.
nearfld.

npkdoset.
npkdoset.
pkreltim.
pkreltim.
samplpar.
samplpar.

totdose.
totdose.
wpsfail.
wpsfail.
lhs.inp
lhs.inp
lhs.out
lhs.out
samplpar
samplpar
samplpar
samplpar
tpa.out
tpa.out

.res $1
es

es $1
.res
.res $1
es

es $1
se.out

se.out $1

res

res $1
.res
.res $1
.res
.res $1
res

res $1
res
res $1
res
res $1
res
res $1
res

res $1
res

res $1

51

$1

.hdr
.hdr $1
.abb
.abb $1

$1




diff tpa.inp

diff tpa.inp.meanvalues
diff NEFII.VEL

diff ashplume.in
diff ashplume.out
diff ashplumo.ech
diff ashplumo.res
diff ashrmovo.ech
diff ashrmovo.res
diff chloridemf.dat
diff climatol.dat
diff climato2.dat
diff climato.inp
diff corrode.out
diff cp.tpa

3c3

< TPA 3.1, Job started:

> TPA 3.1, Job started:

diff cumcl4.out
diff dcags.ech
diff dcags.res
diff dcagw.ech
diff dcagw.res
diff dignostic.out
diff ebsfail.ech
diff ebsfail.inp
diff ebsfail.res
diff ebsfail.tmp
diff ebsflo.dat
diff ebsnuc.dat
diff ebspac.nuc
diff ebsrel.ech
diff ebsrel.inp
diff ebsrel.res
diff ebsrel.tmp
diff ebstrh.dat
diff ebstrhc.inp
diff echo_fail.dat
diff echo_release.out
diff gwccdf.res
3c3

< TPA 3.1, Job started:

> TPA 3.1, Job started:

diff gsccdf.res
3c3

< TPA 3.1, Job started:

> TPA 3.1, Job started:

diff relccdf.res
3c3

< TPA 3.1, Job started:

> TPA 3.1, Job started:

diff relgwgs.res
3c3

< TPA 3.1, Job started:

> TPA 3.1, Job started:

diff totdose.res
3c3

< TPA 3.1, Job started:

> TPA 3.1, Job started:

Fri Sep 19 09:05:20 1997

Thu Sep 18 14:19:51 1997

Fri Sep 19 09:05:20 1997

Thu Sep 18 14:19:51 1997

Fri Sep 19 09:05:20 1997

Thu Sep 18 14:19:51 1997

Fri Sep 19 09:05:20 1997

Thu Sep 18 14:19:51 1997

Fri Sep 19 09:05:20 1997

Thu Sep 18 14:19:51 1997

Fri Sep 19 09:05:20 1897

Thu Sep 18 14:19:51 1997



diff failt.out
4c4
< Fri Sep 19 09:20:35 1997

> Thu Sep 18 14:34:18 1997
diff faulto.ech

diff faulto.res

diff infile.ash

diff invi000.out

diff junk.out

diff maxrel .dat

diff multiflo.dat

diff nefii.inp

diff nefiisz.inp

diff nefiiuz.inp

diff nefiiuz.vel

diff nfenv.ech

diff nfenv.res

diff ratecld.out

diff rectedge.dat

diff relcum.out

diff release.out

diff releaset.out

3c3

< Fri Sep 19 09:20:38 1997
> Thu Sep 18 14:34:21 1997
diff relfrac.out

diff rgsna.tpa

3c¢3

< TPA 3.1, Job started: Fri
> TPA 3.1, Job started: Thu
diff rgsnr.tpa

3c3

< TPA 3.1, Job started: Fri
> TPA 3.1, Job started: Thu
diff rgssa.tpa

3c3

< TPA 3.1, Job started: Fri
> TPA 3.1, Job started: Thu
diff rgssr.tpa

3¢c3

< TPA 3.1, Job started: Fri
> TPA 3.1, Job started: Thu
diff rgwgssa.tpa

3c3

< TPA 3.1, Job started: Pri
> TPA 3.1, Job started: Thu
diff rgwna.tpa

3c3

< TPA 3.1, Job started: Fri
> TPA 3.1, Job started: Thu
diff rgwnr.tpa

3c3

< TPA 3.1, Job started: Fri

> TPA 3.1, Job started: Thu
diff rgwsa.tpa
3c3

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

19

18

19

18

19

18

19
18

19

18

19

18

19

18

09:
14:

09:
14:

09:
14:
09:

14:

09:

14:

09:

14:

09:

14:

05:

19:

05:

19:

05:

19:

05:

19:

05:

19:

05:

19:

05:

19:

20

51

20

51

20

51

20
51
20

51

20

51

20

51

1997

1997

1997

1997

1997
1997
1997

1997

1997

1997

1997

1997

1997

1997



< TPA 3.1, Job started: Fri Sep 19 09:05:

> TPA 3.1, Job started: Thu Sep 18 14:19:

diff
3c3

< TPA 3.1, Job started: Fri Sep 19 09:05:

> TPA 3.1, Job started: Thu Sep 18 14:19:

diff
diff
diff
diff
diff
3c3

< TPA 3.1, Job started: Fri Sep 19 09:05:

> TPA 3.1, Job started: Thu Sep 18 14:19:

diff
diff
diff
diff
diff
diff
diff
diff
diff
diff
diff
daiff
diff
diff
diff
9¢9
<

>
diff
diff
9c9
<

>
diff
diff
9¢c9
<

>
diff
diff
3c3

< TPA 3.1, Job started: Fri Sep 19 09:05:

> TPA 3.1, Job started: Thu Sep 18 14:19:

rgwsr.tpa

seismo.ech

seismo.res

soildep.dem
sotnef .dat

sp.tpa

spquery.tpa
szft.ech
szft.res
temphumd.dat
transition.out
treleasel.out
uzflow.ech
uzflow.res
uzft.ech
uzft.res
volcano.ech
volcano.res
watrel.in
ymelev.dem
nefii.out

* EXECUTION DATE Sep
* BXECUTION DATE Sep
nefii.rel
nefiisz.out
* EXECUTION DATE Sep
* " EXECUTION DATE Sep
nefiisz.src
nefiiuz.out
* EXECUTION DATE Sep
* EXECUTION DATE Sep

nefiiuz.src
mv.tpa

airpkdos.res

3c3

< TPA 3.1, Job started: Fri Sep 19 09:05:

> TPA 3.1, Job started: Thu Sep 18 14:19:

ashout .res

3c3

< TPA 3.1, Job started: Fri Sep 19 09:05:

> TPA 3.1, Job started: Thu Sep 18 14:19:
ccdfgwgs.res

20

51

20

51

20

51

19

i8

19

18

19

18
20
51

20

51

20

51

1997

1997

1997

1997

1997

1997

AND

AND

AND

AND

AND

AND

1997

1997

1997

1997

1997

1997

TIME

TIME

TIME

TIME

TIME

TIME

09:20:

14:34:

09:20:

14:34:

09:20:

14:34:




cumrel .res
3c3
< TPA 3.1, Job

> TPA 3.1, Job
cumrelease.out
gwpkdos.res

3e3

< TPA 3.1, Job
> TPA 3.1, Job
gwttuzsz.res
3¢c3

< TPA 3.1, Job
> TPA 3.1, Job
infilper.res
3¢3

< TPA 3.1, Job
> TPA 3.1, Job
nearfld.res

3c¢3

< TPA 3.1, Job
> TPA 3.1, Job
npkdoset.res
3c3

< TPA 3.1, Job
> TPA 3.1, Job
pkreltim.res
3c3

< TPA 3.1, Job
> TPA 3.1, Job
samplpar.res
3c3

< TPA 3.1, Job
> TPA 3.1, Job
totdose.res

3c¢3

< TPA 3.1, Job
> TPA 3.1, Job
wpsfail.res

3c3

< TPA 3.1, Job
> TPA 3.1, Job
lhs.inp
lhs.out

samplpar.hdr
3c3

< TPA 3.1, Job
> TPA 3.1, Job
samplpar.abb
3¢3

< TPA 3.1, Job

> TPA 3.1, Job
tpa.out

started:

started:
started:
started:

started:

started:

started:

started:

started:

started:

started:

started:

started:

started:

started:

started:

started:

started:

started:

started:

started:

started:

started:

started:

Fri

Thu

Fri

Thu

Fri

Thu

Fri

Thu

Fri

Thu

Fri

Thu

Fri

Thu

Fri

Thu

Fri

Thu

Fri

Thu

Fri

Thu

Fri

Thu

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

Sep

19

18

19

18

19

18

19
18

19

18

19

18

19
18

19

18

19

18

i9

18

19

18

19

18

09:

14:

09:

14:

09:

14:

09:

14:

09:

14:

09:
14:

09:

14:

09:
14:

09:

14:

09:

14:

09:

14:

09:

14:

05:

19:

05:

19:

05:

19:

05:

19:

05:

19:

05:

19:

05:
19:

05:

19:

05:

19:

05:

19:

05:

19:

05:

19:

20

51

20

51

20

51

20

51

20

51

20

51

20

51

20
51

20

51

20

51

20

51

20

51

1997

1997

1997

1997

1997

1997

1997

1997

1997

1997

1997
1997

1997

1997

1997

1997

1997

1997

1997

1997

1997

1997

1997

1997



total 11204

AdrwxXr-Xr-x 2
drwx------ 22
“IW-r--r-- 1
“IwW-r--Yr-- 1
“YW-r--r-- 1
“TWXY-XY-X 1
“YW-Ir--Y-- 1
-“rwWw-r--r-- 1
~“Yw-r--r-- 1
-“Yw-r--r-- 1
~rW-yY--I-- 1
-Yw-r--r-- 1
“rw-r--Ir-- 1
-rw-r--r-- 1
~Yrw-r--r-- 1
-IW-r--r-- 1
“Yw-r--r-- 1
~IW-Ir--Y-- 1
-IYW-Yr--Ir-- 1
“IW-r--Tr-- 1
-rw-r--r-- 1
“rWw-r--Ir-- 1
~rwW-r--r-- 1
-rw-r--r-- 1
~Yw-r--r-- 1
“IW-r--r-- 1
-rw-r--r-- 1
“YWXIr-X¥Y-X 1
“YW-r--Y-- 1
-IW-r--r-- 1
“YW-r--I-- 1
“IW-r--r-- 1
“YW-r--Tr-- 1
“rW-Y--r-- 1
“rw-r--xr-- 1
“ITW-r--r-- 1
“IW-r--r-- 1
“YW-Tr--T-- 1
“YW-Yr--r-- 1
“ITW-r--r-- 1
-SIW-r--r-- 1
~“rw-r--Ir-- 1
“IW-r--Yr-- 1
-YW-r--r-- 1
“rW-Yr--Y-- 1
“TW-r--r-- 1
-Yw-r--r-- 1
“YW-r--I-- 1
“IW-r--r-- 1
“SIW-Y--Y-- 1
“rw-r--r-- 1
-IwW-r--r-- 1
“Yw-r--r-- 1
“IW-r--Ir-- 1
“YWXT-XT~X 1
“YW-Y--r-- 1
“Iw-r--Ir-- 1
“XW-r--Y-- 1
“YW-r--Yr-- 1
“IW-Y--r-- 1
-YwW-r--r-- 1
“YWXY-XY-X 1
“Yw-r--Ir-- 1
“IW-r--Ir-- 1

janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
Jjanetzke
janetzke
Jjanetzke
janetzke
Jjanetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke

sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunusex
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuserxr
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser

5601
1103
3655
25192
10542
1218
1274984
61558
5601
14806
49356
456
14806
49356
113379
8962
38414
116799

691232
3809
16287
7413
2260
637
718
115576
16340
620

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

6T m? o3
. @/5 .

NEFII.VEL ff‘ ( e
airpkdos.res

ashout.res
ashplume.e
ashplume.in
ashplume.out
chloridemf.dat
climatol.dat
climato2.dat
corrode.out
cp.tpa

cumcl4 .out
cumrel . res
cumrelease.out
dignostic.out
ebsfail.inp
ebsflo.dat
ebsnef.dat
ebsnuc.dat
ebspac.nuc
ebsrel.inp
epstrh.dat
epstrhc. inp
echo_fail.dat
echo_release.out
failt.e
failt.out
frac_relrate.out
gsccdf . res
gwcedf . res
gwpkdos. res
gwttuzsz.res
infile.ash
infilper.res
inv1000.out
junk.out
lhs.inp
lhs.out

maxrel .dat
multiflo.dat
mv . tpa
nearfld.res
nefii.inp
nefii.out
nefii.rel
nefiigz.inp ..
nefiisz.out
nefiisz.src
nefiiuz.inp
nefiiuz.out
nefiiuz.src
nefiiuz.vel
nefmks.e
npkdoset.res
pkreltim.res
ratecld .out
rectedge.dat
relcecdf.res
relcum.out
releaset.e
releaset.out
relfrac.out

Ssv3p T




“Iw-r--r--
it 60" Al Sl Alatig
“XYw-r--r--
“Yw-Ir--r--
TIWTr--r--
“rw-r--r--
“IW-r--r--
“rw-r--r--
“XW-r--r--
“rw-r--r--
TIW-r--X--
T Iw-r--r--
“rw-Yr--r--
“Yw-r--r--
“Iw-r--Ir--
“Irw-r--r--
“IW-r--I--
“rw-r--r--
“rw-Ir--r--
“rw-xyr--r--
“Iw-Yr--Ir--
“rw-r--r--
“Yw-r--r--
TIW-Ir--r--

RPRERPRREERERRREERR B RE SRR e

janetzke
janetzke
janetzke
janetzke
Jjanetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke
janetzke

sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser
sunuser

841
98662
294602
5132
14470
5132
47396
141124
5132
14470
2566
18386
11183
113379
28640
3833
38041
43382
44896
41519
103334
146820
21389
1753

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

relgwgs.res
rgsna.tpa
rgsnr.tpa
rgssa.tpa
rgssr.tpa
rgwygssa.tpa
rgwna.tpa
rgwnr.tpa
rgwsa.tpa
rgwsr.tpa
samplpar.abb
samplpar.hdr
samplpar.res
sotnef.dat
sp.tpa
strmtube.dat
totdose.res
tpa.inp
tpa.inp.basecase
tpa.out
tpanames.dbs
treleasel.out
watrel.in
wpsfail .res






SOFTWARE PROBLEM/CHANGE REPORT

Ol.SPCRNumbei__L /4".{/6/6— /45. ‘
02. Project Title: TPA COAL Teg '["’Y\ﬁ' __ l gro;eg Z?lmt;er:

03. SPCR Title:

e —

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

S —— ————— 1

releaset . )C

—

0s. DESCRIPTION OF PROBLEM/CHANGE

™ TPA  cods oet mol wee c
TF\zm olacerved tho OC’-M Y&mwﬁ&wﬁé

—V< coxtovin  Cmdhihions .

06. PROBLEM SOLUTION/NEED FOR CHANGE

(potrd - fclodpr) ke ot Rl = we(Pdrd§ oA )|
07. Originator: ’é-ayy\w W&Uw) l Title: l Date: l

- PROJECT
08. Need by Date: . 09. Approved: Disapproved:
10. Software Developer: = C‘}‘O«kmm{-ﬂ M O’r\a«n "v\ Date: '7/ 6/ aT
11. Element Manager: _ . Date:

12. IMPLEMENTED SOLUTION

WW M Awie @p L HF 6.  See ScimniPc
V\O)ré

13. Impiemented By: 6,&%& 'C E:;Zg Date: ‘—7/( 6/\62__

CNWRA Form TOP-5 (03/95)




SOFTWARE PROBLEM/CHANGE REPORT

01. SPCR Number: S - SPCE — Lk _
o Pojecc Tite: . 1 PAY 2. Cpde "(",e,g%"y\% LRI RN

03. SPCR Titde:

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

€h£%9f§> Sampl R4

0s. DESCRIPTION OF PROBLEM/CHANGE

——

i lhe . net 190(}6»
cf;gqm*g Fw@ o P—, e»c}avww%wz v\g%%w

06. PROBLEM SOLUTION/NEED FOR CHANGE

|

44 @ rew NN N PN beda. and
Tehrbdvons . TR ouels

il B T

i Date: 7/ “ ’ ﬂ]?‘

]

| n

a PROJECT
08. Need by Date: 6\‘/ QB? 09:_A_pproved: Disapproved: |
10. Sofiware Developer: . . Mo honh eb a0, | pace: 7 [& {67_
11. Element Manager: O _ Date:

12. IMPLEMENTED SOLUTION

e 2% L B et 2
aUﬁC/‘ﬂlerw #6 .

I 13. Impiemented By: R . C@aﬂllj/k M < ~MDL‘\QV\ Date: 7/ %{ 5)‘_2 |

CNWRA Form TOP-§ (03/95)




SOFTWARE PROBLEM/CHANGE REPORT

01. SPCR Number: /d/—— [/C/(~ /43
02. Project Title: i ZA‘ ?) . D Wﬁ"@,ﬂ "o mj;c.iY u,on ';:75L

03. SPCR Tile:
P ———
04. AFFECTED SOFTWARE AND/OR DOCUMENTATION
e —— e a—
Sawm r;l” &
— —

05. DESCRIPTION OF PROBLEM/CHANGE

novmal  awd /o?hdf""o:‘ ;istrbutions are j&’g lelyelle /
v and “jbhﬂc"r""\

o o ——————c—atai—————
e — ST v .

06. PROBLEM SOLUTION/NEED FOR CHANGE
e ———

- —— —_—
Suboronting WP S Tnpr

Goype = chagt My Form 1k Wotmal T jn fornd
;,(} C"‘] e = [ C(/va—\al ‘Lobuwioanm o lLoéA/oszp\ A4l

07. Originator: ( 5 cliovar Date: 7/ 1/1%

7 <
("N

_ PROJECT
08. Need by Date: : 09. Approved: Disapproved:
10. Software Developer: “ ‘-Date: ]
11. Element Manager: . Date:

12. IMPLEMENTED SOLUTION

e #0(6

forvmed

13. ImplementedB_yTr QFWW 'Ul@lég . g Date: 7/!! /ﬁg

CNWRA Form TOP-5 (03/95)



SOFTWARE PROBLEM/CHANGE REPORT

01. SPCR Number: ﬂ# - Sﬂc’f- 203
02. Project Title: T PAa 3. l A0~ 5708~ g

Project Number:

03. SPCR Tide: (C O mgve hew s ve  WYPSFAZL.KES ©OTpddi

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

@KeCﬂc

05. DESCRIPTION OF PROBLEM/CHANGE

@F“le wps failores  dpes nelT sountain ovTpuT for

Peali Zations with o Lon- (w(Fal CansTan Callure .
[g0: ) . | L .

Y F/aA{(e ?,wy'ko(agﬂ"QS st,ﬁ/w; year @ fer | Tiuec of
Apiaking- walen poak Advse whew peak Aose S &

06. PROBLEM SOLUTION/NEED FOR CHANGE .
69 At leasT one entvy shwoldbe cont<ihed ju wpsfucdres
;;0,, eacl, realzet'on. T Theire ai~e. wfz/ C“dVL(,th’(% {—m[ug S
for o gilon vealization, Zerses shoul é/%f A5 .
for Tiane of falvie e‘grr/@-/ to The et djifi’m« T'L\ 1/
D The +iae of Airpmic iag @czfegj 4 QMZ@ close Z j:;;
be The S vl Télon ed Tned | when The AL pedk

5 2 e O,

07. Originator: V‘ ( ﬁ / ‘f@b\‘g, itle: NAC. Date: Cf -5 - ?7
PROJECT T~
08. Need by Date: 09. Approved: g ; Disapproved: toft / q }\
—
10. Software Developer: S. f\/lo(/\g_wx: ,e;'- « L . Date:

11. Element Manager: G .M i 'Q-r RB"C& Date: [O/[ /C/‘g~

12, JIM[”’LEI'VIENTED SOLUTION
&) ghecel Looy werf aXided Fo exec T L fTew The Wi .fe 10
Wﬂﬁﬁ(((”f‘ﬁﬂ ,§,9:/‘ (’/CLC?L\, V@C(/I 2’&/7"(‘041, o ope‘fe C/T ,”t/“c"e o~y
erenT fudlvre t/mes were weitte . ITf nol e
e ve Ml tiwe eq U[(/LTO The G ¢ (&‘/L‘, NS A f'{ wi. el
13. Implemented By: %@/1/ C Date: 9-2 2, ’?7

spllocwed by @l "2eypes.

. , 7
1’2) The T./wwe of c[zn,‘w(é,' u)cz«f@/ %Qdﬁ 0{/(75@ Cs\«%«ﬁcg /154;//
tp The sl laftn Tiwd. betore The Ao te J§ scatrin
,«5,0&/\ o (/QQK. .




SOFTWARE PROBLEM/CHANGE REPORT

0L SPCR Number: S — SR~ 2o 2. "
02. Project Title: Tf7 ,4 ?) ( o cl e ‘j’e 9//,(/2, Project Number: &7 oﬂ( 162
03.sPcRTite:  NE F MiS  Velpety calevlaliou$.

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

}/]éjj- vwlf-§» :;

05. DESCRIPTION OF PROBLEM/CHANGE

CAJUA%& V\e’f WKJS!"F ﬁ‘?‘/‘ F/'\'x Froe. 7?//1<,Car—7':’m .

06. PROBLEM SOLUTION/NEED FOR CHANGE
This wll /ﬂeﬂ”m«°“1’ lagper Tiwee STepsS To /0@‘ |
, _ AL ;i o
USCJ w hea /ﬁV‘oce}"g, T e NL/}" T+, VC/L&’F/ >
TWS co i a{eCV‘em e The pruw T weS for
(oo, 000 Yedr  ruag,

07. Originator:7: Mc ((//‘T{% Title: ]\{ R C Date: F— (-« 7
PROJECT

08. Need by Date: 09. Approved: Disapproved:

10. Software Developer: Date:

11. Element Manager: Date:

12. IMPLEMENTED SOLUTION 4,
T flewcedied @5 ohon (n The 33 0 e lity

13. Implemented By: W Date: 9 -2 ’? 7
/a4

4




SOFTWARE PROBLEM/CHANGE REPORT

—

01. SPCR Number: /4— “M— ZO/

=

e = = ——— S =
02. Project Title: ( ’ [ C&ﬂ (% }"?/ Project ;umber: 4
—
03. SPCR Title:
P ————

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

05. DESCRIPTION OF PROBLEM/CHANGE

%&c/[w Mfmg \\/Yoqxowé’-

06. PROBLEM SOLUTION/NEED FOR CHANGE

R e ——

07. Originator: g ¢ MO"\OW‘ Title: Date: t7 “/qq A
PROJECT

08. Need by Date: : 09. Approved: Disapproved:

10. Software Developer: “ Date:

{1. Element Manager: L _ Date:

12. MPLEMENTED SOLUTION

_— -

e HOC

13. Implemented By: QQW M ;l ZZEE Date: 7/ l '/_E_

CNWRA Form TOP-5 (03/95)




SOFTWARE PROBLEM/CHANGE REPORT

01. SPCR Number: pl-' .S:_Ay — 200

02. Project Title: T p A gro}éct IK:?nEe; 76>

>

03. SPCR Title: /f(@cfhoi o'lum%e, o TANYT roevTin

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

h@f W\/kL’gt 5;

05. DESCRIPTION OF PROBLEM/CHANGE

The OV\"?S‘M}J OK&wﬁ'e s The TENSPT yvood €

AN S t ¢ - .
To uS@“j@/ fme“feou-f ot U S /\ C 5 fu(/l)usr\-f.ei )
The naodification To weuTins CATCH omiTTey

T he “*y}f’ for ve lec T,

06. PROBLEM SOLUTION/NEED FOR CHANGE

The KNTEV sheold = y5-2zRr .,
/‘UM “V-)é‘l‘(’ To The ve(ocl‘TY fvo C #TCH.

07. Originator: | , fe CavTin | Title: Dae: 9~ 3~ 577
PROJECT

08. Need by Date: 09. Approved: Disapproved:

10. Software Developer: j awelr Ke Date: 7 - >~ 7

11. Eilement Manager: Date:

12. IMPLEMENTED SOLUTION

A3 %LOWV» S 06 above.

13. Implemented By: 7/'{ . W Date: 7~ 3¢ 7
/




SOFTWARE PROBLEM/CHANGE REPORT

|OI.SPCR Number: R - SPC- /99
APA (/BéZ'Q mgﬁ:g Project sumbet '762\

S e —

02. Project Title:

03. SPCR Title:

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

BT R S e S rae o p—

05. DESCRIPTION OF PROBLEM/CHANGE

C/&\Qn/\ac, Te-TR Yo JE IR 0n [inCf A0S
Coredis Yo el inuinoke »\/6 eV SwloS
Cny vy

06. PROBLEM SOLUTION/NEED FOR CHANGE

C/Wa’UQ on oo o oK

07. Originasor: 1+ We (agbin | Titte: N Rgt

PROJECT
08. Need by Date: : 09. Approved: Disapproved:
T ——— ——— -
10. Software Developer: » Date:
11. Element Manager: . Date:
e

12. MPLEMENTED SOLUTION

e e |

See H0y

CNWRA Form TOP-5 (03/95)



SOFTWARE PROBLEM/CHANGE REPORT

01. SPCR Number: Pﬂ" S. - /9& —
02. Project Title: T })/ﬁv ( /GZ; ;%EJ% 20 -ST 08— 76y _

Project Number:

03. SPCR Title:

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

b 2. L

05. DESCRIPTIOE OF PkOBLEM/ CHANGE
AM rer  ighiludion fnchone o The SN LHS
b’(«t\f CMU e drghsibndhion V\C;F’)OYVS aye

IRty =ty

06. PROBLEM SOLUTION/NEED FOR CHANGE

New Rinchon  odded b 405

07. Originator: S v M 12 L\é)h Title: - Date: @ Ey o '/ ﬁ?‘
PROJECT

08. Need by Date: 09. Approved: L Disapproved:

10. Software Developer: ‘ | Date:

11. Element Manager: Date:

12. IMPLEMENTED SOLUTION

on/\Jp'l y\C;{L) \A
mwﬁj%,\wﬁ mmjm M

.

e

13. Implemented By: ? - Mﬁj C/NR C =LDate: 81 \S_M?

CNWRA Form TOP-5 (03/95)



SOFTWARE PROBLEM/CHANGE REPORT

[ o1, spcR Number: D47 - SR -—'/?'_7 —

- /A > B s oS- 20~ 2l ]

02. Project Title:

Project Number:

03. SPCR Title:

b) %ﬁ« £

05. DESCRIPTION OF PROBLEM/CHANGE

A - S e S
7:9*’ Coﬁi”’('k&iu 0%&"’/ Hea wth | a 7 S b Har

_S",’BAJ’ W An ErvEr il . ((mr( 2.5, 2 fubertn & [ "{gi«v‘i“‘fe’v
Ll b= cin F2f,
- —]
06. PROBLEM SOLUTION/NEED FOR CHANGE
Reusemenemm—  ________ ———— a1}

M'b A‘(@ {%Pj«ﬁ v oy r,.e(]'"/b Je i ut}\u‘ﬂm’
al-elﬁfl“ an ;W*‘fu’j?c?’?\ &éﬁu@\ < J’C{.L(‘r% ¢ ke {M G ef-’;f&

ine ks, = 2R s §1§

762

07. Originator:

PROJECT

08. Need by Date: : ‘ 09. Approved: Disapproved:
e — e

10. Software Developer:

i

Date:

11. Element Manager:

Date:

12. IMPLEMENTED SOLUTION

/j:ﬂ‘(f/&%«ﬁj 6> oIS i f«&% h O ofat

CNWRA Form TOP-S (03/95)

G ine bl

ém-é?ﬁhmﬁkf

o™ ) N
PARE &jf«ﬁb—»



SOFTWARE PROBLEM/CHANGE REPORT

01. SPCR Number: - S’ﬂ /9%

= , !
02. Project Title: 'm a S’;’fn %?o;e?:st ﬁumber =762
03. SPCR Tide: Afy f/74 /4 /v Wyi & m»-l 2

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

@S‘vd F Mmmﬂclw

05. DESCRIPTION OF PROBLEM/CHANGE

[ Mairof S“W fd 7 wf el Jofied furck
| A (g laf RP pbd of 770 s A )

06. PROBLEM SOLUTION/NEED FOR CHANGE

(oot o dupliay ocoid (onet T TTT]

; ¥4 AT T
Cusp wasklicopfuoid(Piv)) ed chag G 35T ST T,
07. Originawor: M. Bdbnbs | Titte:

Date: !
| PROJECT
e —— — ]
08. Need by Date: ! 09. Approved: ‘ Disapproved:
== —

10. Software Developer: : Date:
11. Element Manager: : Date:
—_— e ————

12. IMPLEMENTED SOLUTION

W Mﬂ%ﬂ”‘z

13. Impiemented By: "7 )Z N,
1

CNWRA Form TOP-5 (03/95)




SOFTWARE PROBLEM/CHANGE REPORT

| 01. SPCR Number: - $ M—-/g{

AR

ey ——F
Project Numbér:

— e —————— ]

9]" A
M"ﬁzf;fﬂ

EXE.

—

05. DESCRIPTION OF PROBLEM/CHANGE

A @la ol amhhes Qxecadiss i wer hod Ago vl

4 Jy’a e a R
, a o wheah  @rver ol Crechox —
of Stegr™y D’A"J“‘f!- E"ZZ‘T!Q aNe yeiu (b Hhat wwore mamiy leis bt cange £ v

06. PROBLEM SOLUTION/NEED FOR CHANGE

=WL sue Hof oA ST 4, cL%,;j et
< shyp (nkrd o ) — olSe | ik ot pifurrd

o kJL

L drmy £ a0 £ rihpnhini Nffartnod™
waade A
07. Originator: Date:
PROJECT
e —— — —
08. Need by Date: : 09. Approved: Disapproved:
= s e
10. Software Developer: - Date:
11. Element Manager: ‘ Date:
—
12. MPLEMENTED SOLUTION
= - |
7 ) Motaht/ b JoAin . 64
13. Implemented By: — 2_( :ﬁ Date: ? [3 ZZ
[}

/

CNWRA Form TOP-5 (03/95)



SOFTWARE PROBLEM/CHANGE REPORT

0L. SPCR Number: A -0 -/ —:]

2. Project Tite: [ PA  Codo “T2SHwy R T e

03. SPCR Tite: | s A e exec £ __ rSLry. [WA. who.. A 91 4e
o 04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

_exec. F
Sefdle s

=== 05. DESCRIPTION OF PROBLEM/CHANGE .

jti SV?uery’ff‘\ s o (ﬁ[l, ;W/Q_AQJ d\_ Lv.z “‘W

WY ﬁ([(yp ég, G """C‘!ﬁf fo Mo wra bty A ﬂa&ﬁﬂj

ke comass
P — ———__— -

06. PROBLEM SOLUTION/NEED FOR CHANGE

iAh /7[) > ;ﬂ’ 3 qlers. Wa i H&
/M ”% anl %j{i’?\'{/{w //* x.rit X Comy .04

Date:

— Tt

07. Originator:

l PROJECT
08. Need by Date: l 09. Approved: ‘ Disapproved:

10. Software Developer: g Date:
11. Element Manager: : Date:
e e

[2. IMPLEMENTED SOLUTION
e e e t——
\

b Josides Hre i Soch O
' 13. Implemented By: /Ft | ;iu

CNWRA Form TOP-5 (03/95)




SOFTWARE PROBLEM/CHANGE REPORT

01. SPCR Number: LA - fﬁag —
¢ (pwda ’T?_’*')ﬂv‘ﬁ

"Lw(fé “mﬂgc/w " “reflliy /"

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION
"
._}7@ . IN /
,m@m .
e e —

ﬂ«ewe Loere /‘f.&f@?\@f ’]"'m- Cln “ﬂFl’!yd"ﬁ’ : mw(e/ whick  shad
fr: S "Sp clear; i} ”£h€ (‘/i\amﬂ’"{ faS f"fg A

0= S0P T T
02. Project Title: ‘P’r‘Z)ject Iznmber{,

03. SPCR Title:

= ]
05. DESCRIPTION OF PROBLEM/CHANGE '

06. PROBLEM SOLUTION/NEED FOR CHANGE

Cleuny pmw)@ Grd ol pantt fo sl
,—{(/4&[ 6 /’6{/&%2‘

07. Originator: l Title: l Date:

e ————
.

PROJECT
— S S ————rpe————
08. Need by Date: 09. Approved: Disapproved:
o S -
10. Software Developer: . Date:
11. Element Manager: : ; Date:
— —

12. MPLEMENTED SOLUTION

—

Mdified @ ] o lonstid oo et 04

CNWRA Form TOP-5 (03/95)




SOFTWARE PROBLEM/CHANGE REPORT

01. SPCR Number: =S8 ~ /92
4=-7 = - N ﬁ
02. Project Title: ‘Tﬂl\‘ (,o‘;bu (cJ f)mj ;;’;:,-eg Rodber

e
03. SPCR Tifle: N@moie. LPa@S  wmt  Juphtide. «IQ}- —fﬂa.‘,hg
04. AFFECTED SOFTWARE AND/OR DOCUMENTATION
— S —————— — —— """

k‘:mF‘ Qﬂ\,?/l«fh\a-'f afenv. £ FeiSha. £

deay o ebi il F Sanp lerA" sefrl |
;;(;..,CL?W «'ﬁ e L-P“f/_ p “Qt\)@g-—"(\ *(“\I/\Q)TJJJLJ”

05. DESCRIPTION OF PROBLEM/CHANGE

= — — - == e
'j"Al'“{ aere. e lwn T 1% \U'\ W& 1 l‘f\-lp /7? 1(] U“V g .f/Dﬂ-Ce 5 / s 3\:"[‘\ 123 /Lmﬂ\flﬁj’&‘:j‘ i ‘H‘
Po  wetrml inteatro~ ot fe e spaces M haese) § © {50 PRC. g feted Sf“ﬁj M o
e a3 . - . 3 N . LQ' . 'd\&
j“w caule S’ /"J '?NL(%A ‘I C\,Mfﬂs{f '?’ (‘{ k‘k” Je “‘If{, ’:,ZA/‘CJ T r “('r" 4

06. PROBLEM SOLUTION/NEED FOR CHANGE

T-_ B A
el SY(M (o ld ._) e VC"‘MI’ ({762:'&»-\*4\ VL e I -

VS .;m“? { Vu/”"‘ (‘f“ tponisy * wudir) {h i H

07. Originator: Title: Date:
PROJECT

— ey

(8. Need by Date: ' 09. Approved: I Disapproved:
e L
10. Software Developer: . Date:
11. Element Manager: * Date:
e ———————————

12. MPLEMENTED SOLUTION

[ here

CNWRA Form TOP-$ (03/95)



SOFTWARE PROBLEM/CHANGE REPORT

01. SPCR Number: /014" f/““‘/?/
A C¢M7Q=,5’ fig

£ TPh Cada far Zofir Crited

deagsd  Shupubedet 4 g
6 Cayé'..)vip S'Z”ﬁ.i\'ﬂp T—{'

05. DESCRIPTION OF PROBLEM/CHANGE

02. Project Title:

— o .~ — |
N R NZ"LL‘WQ"L i %(Cu(a)t[ y{é}ﬁ’) @ Nl VU S SN
((sfet K @ S lwm & 70bm)

06. PROBLEM SOLUTION/NEED FOR CHANGE

,Lw«f@ Lhendihe dat  + alls  f- Zobm 4y /e,,;,ff/«/
(f«.\/ﬂ'ppw F;r.ﬂw- Gy, W)'f"/'hey‘?"‘j) -« o“'L’-V‘ cvetda. (Jg'e ﬁlaM)

07. Originator: Title: Date:
PROJECT
e e — —
08. Need by Date: — 09. Approved: ; Disapproved:
— e
10. Software Developer: . Date:
11. Element Manager: : Date:
e == —

12. MPLEMENTED SOLUTION
= ittt N
T = : _ -~ S
_Lﬂ//gmji/ ee ol o i O4
13. Impiemented By: d J’z,‘(;( Date: 7;/ j? Z

L

CNWRA Form TOP-S (03/95)



SOFTWARE PROBLEM/CHANGE REPORT

o1 SeCR Number: A — SR - /90

03 SPCR Title:

02. Project Title: —T-@V Oﬂxb /r—§ h[h% zi":';je;?Numbelc'e{
4 g / ,

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

hr eI 79“({;; [ corvednolt

ﬂl"%av?a

0s. DESCRIPTION OF PROBLEM/CHAN GE

et e

/)‘\ ‘ff/’ﬂ’y [/ /N’/ﬂ"( 5‘7[‘/].

i\ |

06. PROBLEM SOLUTION/NEED FOR CHANGE

= —_— —

{UUM 2 oMol e wmSSege GV Iy From ingamed anray indix
07. Originator: Title: Date:
PROJECT
08. Need by Date: 09. Approved: Disapproved:
10. Software Developer: Date:
11. Element Manager: Date:

12. IMPLEMENTED SOLUTION

.

doide) aft

CNWRA Form TOP-5 (03/95)

y/
13. Implemented By: ‘?_TL \SL Date: i/ 1/ZL

'!

el Ty || /62—



SOFTWARE PROBLEM/CHANGE REPORT

01. SPCR Number: 29— S’/’c’,é - /PG

> 1. To—soor o=t 762

02. Project Title: ‘h v\c, Project Number:

M £ (3( " Nﬁé”ﬂt MM (_Ccdyad oS o-f‘ </, L cloS)l Akf m‘u/ C ?/ ?/'pﬂi)r//]

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION ﬁn"‘

i

e ke 7C

05. DESCRIPTION OF PROBLEM/CHANGE

peC /\9.7%)21,1 o facind f’(t«ﬂu RNEYTA s, ol CaRen) ,:27’;‘;,#’ s
DI Ll Bor, chosed = g6t b wan el | budrd s o e
/,uyﬁ, Gy T vamed. . ALy Fro #&Jkﬁ.Jud/’reﬁo

06 PROBLEM SOLUTION/NEED FOR CHANGE

//\oﬂ(ﬂg Coke /er e 2 Fm«f‘ Lw;;/lifl; ooy df«mzu/o/lff

07. Originator: Title: Date:
PROJECT
e — —

08. Need by Date: : 09. Approved: Disapproved:

R ——rere |
10. Software Developer: Date:
11. Element Manager: : Date:

—

12. MPLEMENTED SOLUTION

—_—

T ik oe kbl fne i Seck o
13. Impilemented By; ‘(A ‘/2_4 (_p ﬂ

CNWRA Form TOP-5 (03/95)




SOFTWARE PROBLEM/CHANGE REPORT

[ o1. spcg Number 7 .C’/M— /&L

02. Project Tile: /T 4 O Ae 76%_,

L2 Yec ’”JC

05. DESCRIPTION OF PROBLEE/CHANGE
(Uills for Groud Juclie dotes [ areasges g~ /e
£ wal pof I Y- eﬂ-ﬁf‘

06. PROBLEM SOLUTION/NEED FOR CHANGE

—

/{1 "”(/6 p/Z(KC 7[7 71""' (44/ Q{ﬁf\ \fﬂon AW YR WJM*» -

07. Originator:

PROJECT
08. Need by Date: : 09. Approved: '—Disapproved:
10. Software Developer: g ' Date:
11. Element Manager: ' Date:

12. MPLEMENTED SOLUTION

gﬂ/j@nf&m bon m/ Wf‘“

—_—

13. Impiemented By:

CNWRA Form TOP-5 (03/95)




SOFTWARE PROBLEM/CHANGE REPORT

| 01. SPCR Number: A - S/ﬁﬁ?f/f?

02. Project Tidle:

ll

~320 P 2
’ﬁro;ect Number

03. SPCR Title:

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

\"Qaﬂ@/r 7(’ Sl A3 "
.)fthlfhl’”ﬁ A /h(f’

05. DESCRIPTION OF PROBLEM/CHANGE

T«‘(\) Caii, could Fee ot rea Wit bartcase W@”\)a/ «F Y &//"'/‘Z
o LS e

06. PROBLEM SOLUTION/NEED FOR CHANGE

/\’\J‘/(// Vf’lt ’(LPC'L (‘/"L‘t /t",cf/fscu O,V W +‘g r~(~L in f{[q . "T o(a/k
PEN ﬁzm,ﬁ(@wgfjfﬂ—f Lo»\A L ﬁ-s (c Q Sa ///!5) M add  auser JJf}»;,Z,ij)
Sn. 1 le SO J, on €y M\h'ﬁ’( cJWL[fIM 'f%:r LySs ./M@Lc,

g ' ;N
07. Originator: Date:
= ——
PROJECT
= . ]
08. Need by Date: : 09. Approved: ‘ Disapproved:
= L
10. Software Developer: - Date:
11. Element Manager: : ) Date:
— e

12. MPLEMENTED SOLUTION ‘
I N N

13. Implemented By: <. M (77(;?}4%)

o

CNWRA Form TOP-5 (03/95)



SOFTWARE PROBLEM/CHANGE REPOR1

01. SPCR Number:  PA-SPCR - 124

762

03. SPCR Title:

A Sl b

] ) JEN—— - ~ P o— S 208 — 7?1.
02. Project Title: | f]&y_ Lo (&\_,L ;2‘ &ﬁ;; 4 Project Number:
-t M\ \ O N
. ol - \

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

v b[ Cint.

05. DESCRIPTION OF PROBLEM/CHANGE

The oty e (om endyy o) a8 rereetly applid
Fony subares ohd e an isdeedt D ikl e ko
- w37 b))i’L \\-/Ll Q,\L Stabrarea, whack QL')"*‘}?"V"“"J (H\)” 7S

Lol g Vi

06. PROBLEM SOLUTION/NEED FOR CHANGE

Sobores  Ghuch Comdeis Hu 0«1£ ,

07. Originator: Title: - Dafe:
_ PROJECT
08. Need by Date: [09. Approved: | Disapproved:
10. Software Developer: Date:
11. Element Manager: Date:

12. IMPLEMENTED SOLUTION

13. Implemented By: //P\ ' ]? J 5‘2 Date: # 2’(/ 77
N /

CNWRA Form TOP-5 (03/95)



TEL: Aug 29’97 9:02 No.002 P.02

SOFTWARE PROBLEM/CHANGE REPORT

01. SPCR Number: 3pibs-03 —= AL — SHE — 1£S~ II

l 02. Project Title: Beta Testing of TPA3. 1betad Project Number:

03. SPCR Title: Problem with Monte Carlo Sampling of Exponcntial Distribution

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

sampler.f and something else (I have been unable to determine whar).
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The exponential distnibution is supposed to decrease exponentially. The sampled data (for both exponential
distributions generated m my 100 vector rum) decreased then increased. See attached sheets for one variable’s
distribution and Splns code to plot the distribntions. Also, this distriburion was generated by beta3 (I could not run
another 100 vector 6 day simnlation afiex betad came out).
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100 vectors, implying thar it would take 60 days for a 1000 vector simulation.
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mvent.f (subroutine newinvenuib), subarea.f (subroutine quadrilateral)

of
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TheEPW&. In ying to find out why, I found two
problems. The first of them is in invent f, subroutine newinventdb. At line 1435,
cpalim(15) is set 10 0.1 when i should be set 1o 1.0 (see enclosed rable from

40 CFR 191). I assume that epalim(17) and epalim(22) are set to 1000 because Pu24ts 92~
| and Coi244 bave half-lives less than 20 years and thercfore bave no EPA limit, Also LG )b
ote that the whle expresses the limirs in per 1000 MTHM and the code requires }bw oo M

the Lioits per 1 MTHM. W’"‘J""/
The second problem is in subarea f, subroutine quadrilaieral (lines 1050-1086 of v . .
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referenced and does not appear to be derived from any of the formulss I found in the L
CRC Handbook of Mathematical Functions (enclosed). - m
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1 At line 1435 of wvent.f, chasge 0.1 to 1.0.

i In subarca.f, I suggest changing lines 1075, 1077 (eliminate), 1081, 1083 to use the formula from the CRC handbook
t with the arrow drawn next (o it.
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snlibs.f and sallhs2.f
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= 8

As Dick and I discussed with you, the program pauses with the "go” message when these distributions are encounrered
because these distributions are undefined.
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Apply Dick’s patch, which he sent via cmail.
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02. Project Title: TSPA&I Code Development 20-5708-762

03. SPCR Title: Modification of the DCAGW Module based on the 5/30/97 NRC/CNWRA staff meeting

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

1. Module DCAGW.f

05. DESCRIPTION OF PROBLEM/CHANGE

e ——

L

Similar to the changes made to the DCAGS module, the DCAGW module is being revised to have the dose conversion
factors located in input data files.

_06. PROBLEM SOLUTION/NEED FOR CHANGE

1. The dose conversion factors are now in lookup tables. These tables are input data files entitled; gw_cb_ci.in,
gw_pb_ci.in, gw_cb_ad.in and gw_pb_ad.in. The filenames were limited to eight characters ‘.’ three characters for future,
use in a PC version of the code. The acronyms in the title are ‘gw’ for groundwater pathway, ‘cb’ for current biosphere
‘pb’ for pluvial biosphere, ‘ci’ for closer in residential water user, and ‘ad’ for amargosa desert farmer rancher. Also, the,
input data are dcf’s by pathway, not just the total pathway dcf’s.
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02. Project Title: sh() nceds to be typed as integer 0o Neaber:” © 2

03. SPCR Title: sh() usage in subroutines climate mit() and uzflow_init) in file uxflow.f |

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

m———
e —

See aiso SPCR’s VOL-001, NFENV-001, UTIL-001, SZFT-001, UZFT-002 and the first page. For this SPCR, the |
affected software is subroutines climate init() and uzflow_mit() found in file uzflow_f

| 05. DESCRIPTION OF PROBLEM/CHANGE

1 Defaunlt implicit typing is used. shQ used at £ 253 and £ 262 (subroutine climaw: mit() ). sh() also used at £ 942 and
¢ 971 (subroutire uzflow_mit() )-
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| 03. SPCR Titte: sh() usage in fite szfi.f

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

the affected software is found m szfi.f

—— e S e —————
— e _

See also SPCR's VOL-001, NFENV-001, UTIL-001., UZFLOW-001, UZFT-002 and the first page. For this SPCR,

e

05. DESCRIPTION OF PROBLEM/CHANGE

e e —

sh() used at £¢ 125, 129,134,138.143, and 147 (subroutine s2ft). Implicitly typed as double precision at £ 35.

Explicitly type sh as mteger after ¢ 35 and before £ 39.
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”, 1
02. Project Title: sh() needs to be fyped as integer Project Number:

03. SPCR Title: sh() usage in nfenv.abaqus.f and nfmv f l

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION |

See also SPCR’s VOL-001, UTIL-001, UZFLOW-001, UZFT-002 and the first page. For this SPCR, the affected '
software is m nefenv_abaqus.f and nfenv.f.

“:#2————_———'_l=_
05. DESCRIPTION OF PROBLEM/CHANGE

| e e e s e—— )
sh() uscd while impiictly typed as double precision at ¢ 94 of nfenv.abaqus.f and at £ 119 of nfenv.f. ;
l

— e ————
- — ——

06. PROBLEM SOLUTION/NEED FOR CHANGE

Explicitly type sh( after ¢ 40 and before { 57 of nfenv_abaqus.f. Explicitly type sh() aficr ¢ 37 and before £ 57 of |

nfeav.f, |
—
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| 01. SPCR Number: UTIL 001 / £/ -5/4/6 - /30
62.ProjectT; sh() needs to be typed as mteger i ¢ :"7§
{ 03. SPCR Title: sh() usage in subroutine newrealization of sampler.f ’

See also SPCR’s VOL-001, NFENV-001,8ZFT-001, UZFLOW-001, UZFT-002 and the first page. For this SPCR, the :
| affected software is subroutine newrealization found in file sampler.f. '

; . DBSCRIPTIO| OB
| 0s : N OF PROBLEM/CHANGE | |

| <h) uscd at £ 662 while implicitly typed ax double precision. '

06. PROBLEM SOLUTION/NEED FOR CHANGE

|
|

| Explicitly type as integer aficr £ 595 and before ¢ 625 i
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| P Nomber! |
# 03, SPCR Title: sh() usage in subroutines ashplumo() and ashpmmo v
! 04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

f 02. Project Title: sh() needs o be typed as imeger

l see also SPCR’s NFENV-001,UTIL-001, SZFT-001, UZFLOW-001, UZFT-002 and the first page. For this SFCR, the !
| affected software is subroutines ashplumo() and ashplume() found in file ashplumo.f

1l

05. DESCRIPTION OF PROBLEM/CHANGE

e

shQ used (in ashplumo()) while implicitly typed as double precision at € 20 and again Gn aspiume() at £ 311 l
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i 07. Originator: M. Rose Byrne Ticle: Sys. Perf. Anal. (Hydrology) '

|
f PROJECT ‘ |

L o6 Neea oy Da: 57 €19-] 00 sopovess 25" | Diwprovets |

10. Sofiware Developer: Q; M oha - o =0 Dae: S, / g/ 9z '

11. Elememt Manager:




TEL: May 06’87 15:03 No.003 P.04

SOFTWARE PROBLEM/CHANGE REPORT
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02. Project Tifle: system() needs 1o be typed as integer Prdgjex %X.:— 7€

|
03. SPCR Title: systemn() usage in sampler.f i )
x

" 04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

Scc also first page awd SPCR UZFT-002. For this SPCR, the affacted spfiware is sampler f

05_ DESCRIPTION OF PROBLEM/CHANGE

In subroutine newrealization(), system() is used while implicitly typed as double precision and then set to an nfeger
variable. See first page for why this is a problem. This occurs at £ 693

06. PROBLEM SOLUTION/NEED FOR CHANGE

prliciﬂy type system as integer afier £ 595 and before £ 599.
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02. Project Title: system() needs to be typed as integer p %Iu?nber 262+

03. SPCR Title: sysem() usage in vzft.f l

I
i 04. AFFECTED SOFTWARE AND/OR. DOCUMENTATION |

See also first page and SPCR SAMP-001. For this SPCR, the affected software is uzft.f.

035. DESCRIPTION OF PROBLEM/CHANGE ll

{| In file uzft.f, sysemQ #s used while implicitly typed as double precision and then set to an integer variable. Sec first
page for why this is 2 problem. This occurs at £ 1169 and £2681.

06. PROBLEM SOLUTION/NEED FOR CHANGE

Explicity type system as integer after £ 243 and before 7 248.
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02. Project Title: TSPA&I Code Development 20-5708-762

03. SPCR Title: Change of a units conversion error in ASHRMOVO Module

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

1. ashrmovo.f

05. DESCRIPTION OF PROBLEM/CHANGE

Page 10, line 52 of the current module (attachment A):: The units conversion constant at the end of this line (1.0d-4)
incorrectly converts (rem/yr)/(Ci/cm?2) to (rem/yr)/(Ci/fm2). The correct conversion constant should be 1.0d+4. This

change should be made by commenting out lines 51 and 52, and replacing them with lines 49 and 50 as shown on the
attachment.

06. PROBLEM SOLUTION/NEED FOR CHANGE

This error results in the underprediction of doses from the extrusive volcanism scenario by eight orders of magnitude.
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04. AFFECTE];_SOFI‘WARE AND/OR DOCUMENTATION I

1. Module DCAGS (attached)

I 05. DESCRIPTION OF PROBLEM/CHANGE l

At the request of Mr. Tim McCartin of the NRC, the DCAGS code module is being revised to allow for using a different
set of dose conversion factors for a pluvial biosphere. The rationale for deciding which set of DCF’s to use is
documented in Scientific Notebook No. 221 and is based on the values of mean annual precipitation in inches (MAP)
and mean annual temperature in degrees F (MAT).

06. PROBLEM SOLUTION/NEED FOR CHANGE 1

— — —

" The number of DCF’s in the code has effectively doubled to accommodate this change. At this time, the DCF values for
a pluvial biosphere have not been calculated so the values of the DCF’s are the same, regardless of the biosphere being
modeled with the exception that the pluvial DCF’s have a small fraction added to them to allow for testing.
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p. | line 5: dAMAT and dMAP added to the call statement.

p- 2. line 22: dKGboundary definition added, based on modeling described in Scientific Notebook 221.
p

p

1
2

. 3. line 31 through p.4 line 17: DCF’s for the pluvial biosphere for the closer in water user added here.
5 line 28 through p. 6 line 14: DCF’s for the pluvial biosphere for the Amargosa Desert Farmer Rancher added here. u
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03. SPCR Title: Modification of Module DCAGW .f to Allow for A Set of Pluvial Biosphere DCF’s l

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION "

1. Module DCAGW (attached)

05. DESCRIPTION OF PROBLEM/CHANGE

Similar to the requested modifications to the DCAGS module, the DCAGW code module is being revised to allow for
using a different set of dose conversion factors for a pluvial biosphere. The rationale for deciding which set of DCF’s to
use is documented in Scientific Notebook No. 221 and is based on the values of mean annual precipitation in inches
(MAP) and mean annual temperature in degrees F (MAT).

It
06. PROBLEM SOLUTION/NEED FOR CHANGE l

The number of DCF’s in the code has effectively doubled to accommodate this change. At this time, the DCF values for
a pluvial biosphere have not been calculated so the values of the DCF's are the same, regardless of the biosphere being
modeled with the exception that the pluvial DCF’s have a small fraction added to them to allow for testing.

07. Originator: Mark Jarzemba Title: Research Engineer Date: 5/23/97 |
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08. Need by Date: 6/1/97 09. Approved: IS~ Disapproved: ]

10. Software Developer: Mark Jarzemba Date: 5/23/97 I

11. Element Manager: W _ Date: 5/23/97 I
& 12. IMPLEMENTED SOLUTION I

Itemized solutions:

1 line 4: dAMAT and dMAP added to the call statement.

3. line 8: dKGboundary definition added, based on modeling described in Scientific Notebook 221.

4. line 28 through p.5 line 14: DCF’s for the pluvial biosphere for the closer in water user added here.
6

p.
p-
p-
p. 6 line 26 through p. 7 line 12: DCF’s for the pluvial biosphere for the Amargosa Desert Farmer Rancher added here.
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I 02. Pro;'ect Title: TSPA&I Code Development 20-5708-762 I

03. SPCR Title: Change of The P(z,rho) Function Subroutine and the Integration Accuracy Parameters in the
ASHPLUME code

| 04. AFFECTED SOFTWARE AND/OR DOCUMENTATION I

1. ASHPLUME code M harnne 'f\*

2. ASHPLUME Version 1.0 - A code for Contaminated Ash Dispersal and Deposition; Technical Description and
User’s Guide

I 05. DESCRIPTION OF PROBLEM/CHANGE I

The formulation for the probability density function for particle diffusion out of the eruption column as a function of
height (z) and particle log-diameter (rho) as found in Suzuki (1983) becomes negative at heights approaching the top of
the column. The formulation in Suzuki (1983) is as follows:

P(z,tho) = A-Y(z,tho)exp[~Y(z,rho)] ()
where:

A = BWo/(V gH(1-(1+Y gexp(-Y)))

W, = The eruption velocity at height z=0 €M [$

.Vp = the particle terminal velocity at sea level (a function of tho) ¢m /s
H = The height of the eruption column Kmn

Y(z,tho) = B(W(z)-V)/V,

B = A constant determining the fan shape of the column

W(z) = The particle velocity as a function of height = Wg(1-z/H) crmn/s
Yo = Y(z=0,1ho)

The normalization constant A is found by integrating the probability density function over all heights and setting the
intyegral equal to one. The problem is that using equation (1) and performing this procedure does not yield the value of
A above. Also, P(z=h,rho) is negative which is fundamentally incorrect. The above formulation, however, does work if
Y(z, rho) is equal to B(W(z))/V, Le. P(z,rho) is universaly positive, and the definition of A above is correct.

Another problem identified is that the code requires a significant amount of runtime to.complete it’s calculations. The
numerical integration routines have accuracy parameters associated with them. By choosing these parameters more
judiciously than was done when the code was developed, improvements in runtime can be realized with little sacrifice
of accuracy an the calculated values of ash and fuel depostion. For the gause-quadrature routine, this parameter is “n”.
For the romberg integration routines, this parameter is “eps”.

REFERENCE

Suzuki, T. 1983. A Theoretical Model for Dispersion of Tephra. Terra Scientific Publishing Company. Tokyo, Japan.




WoOoNOU & W

Aﬁ c\c}L\ ment A

CCCCCCCCCceeeeeeeeeeeeeeeeeeceeeeeeceececeecececeeceeeececeeeececcececeececececeece

c c
c o

Program ashplume
o) c
c This program calculates the ash and fuel areal mass density c
c at the x,y points on the earth's surface. The user is given c
c the option of recording particulate size distribution c
c information if so desired c
c c
o Written by: Mark S. Jarzemba, 1/22/97 (this version) c
c c
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
c c
c maxd = maximum dimension of isopach points c
c nmy = maximum number of volcanoes c
o c

parameter (maxd=500)

parameter (nmy=1000)

implicit double precision (a-h,0-2z)

implicit integer (i-n)

character*60 version,title

common /one/ beta,q,ashdenmin, ashdenmax,dmean,dsigma, fshape

common /two/ h,werupt(,airden,airvis,c,u

common /three/ fdmin, fdmax, fdmean, hmin, hmax, xmin, xmax

common /threel/ dmin,dmax,rhomin, rhomax, rhomean

common /four/ ymin,ymax,acutoff

common /five/ x,y,udir,frhomin, frhomax, frhomean,drho,cmax

common /six/ numptsx,numptsy

common /seven/ Uran

common /eight/ rhocut

common /nine/ v,icount

common /eleven/ ashrholow,ashrhohi

common /twelve/ power, tdur

common /thirteen/ numapts

common /fifteen/ ipchar

common /sixteen/ title -

dimension v(10000),xash(maxd,maxd),xfuel(maxd, maxd)

open(unit=10,file="'ashplume.out',6 status="'unknown')

version='ASHPLUME version 1.0'
o] y Ve (o]
c Uran = amount of waste extruded (1 container ~ 10MTU) c
c icount = a counter for the string of random numbers c
c stored in v c
C iseed = the random number seed c
c max = the number of random numbers to get- 8 random nos. c
c per realization c
c numapts = the number of particle sizes to use in the histogram c
c of particle size at the dose pt. c
c c

icount=1

iseed=10

numapts=30

write (10,*)'iseed= ', iseed
write (10,*) version
max=10000
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06. PROBLEM SOLUTXON/NEED FOR CHANGE

lv\r‘hz %eA #Q‘ ‘(:C/Qﬂm\ OJC wﬁi »}},‘\14/‘ QWQ

U o i t‘ Jf

SEEYEVLT
% reem o S1007

10. Software Developer g MO"\QV\ € e Date: '3 / 2| /0)7,
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/vin‘ L expetied  vedr b Seeno e B WA Biled ited of fachis,
W falld a5 e Pt als, Ahot were  heasistnties betuetr, nonbrrs
(el Hllr ‘F"“”f/ gyl M- MU feen 7T
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SOFTWARE PROBLEM/CHANGE REPORT

ll 01. SPCR Number: PA-SPCR-102 I
e

 02. Project Title: TSPA&I Code Development 20-5708-762

03. SPCR Title: Change of a units conversion error in ASHRMOVO Module and Other Changes of Lesser Importance I

| 04. AFFECTED SOFTWARE AND/OR DOCUMENTATION I

——
1. ashrmovo.f

05. DESCRIPTION OF PROBLEM/CHANGE '

1. Page 11, lines 10-11 of the attachment: The units conversion constant at the end of this line (1.0d-4) incorrectly
converts Ci/cm? to Ci/m?2. The correct conversion constant should be 1.0d+4. This change should be made by
commenting out lines 51 and 52, and replacing them with lines 49 and 50 as shown on the attachment.

2. Page 3, Line 51 to Page 5 Line 35:The labeling of all Kd values should be in ‘cm3/g’. This change has been made on

the attached version. It is noted that the actual values were always in cm3/g they were just mislabeled and that the
parameter labels in the input file should be changed accordingly.

3. Page 10 Line 24: The argument of the if statement has been changed due to one of the terms being incomplete (see
attachment).

4. Page10 Lines 33-34: Similar to 3. above, this line has been changed to complete the last term in the equation.

06. PROBLEM SOLUTION/NEED FOR CHANGE "

1. This error resuits in the underprediction of doses from the extrusive volcanism scenario by eight orders of magnitude.

2.-4. These errors are of lesser importance but should still be changed to the corrected solutions in the attachment.
They only affect the point at which the release has become rate limited as opposed to solubility limited.

Mi_ginator: Mark Jarzemba Title: Research éngiﬁ:er Date: 5/27/97 I
_ PROJECT - J

|;08' Need by Date:6/1/97 09. A;g_‘_p@ved: ﬁ,G/ Ié Disapproved: ]
10. Software Developer: < . 4 @)I\Q,V\f; ! i/{“ - ad . Date: 5\( 22/9% l
|1 Blement Manager: G~ fpaca— vue:6/5/77_|

(_ ( 12. IMPLEMENTED SOLUTION

]
See the attachment as itemized above. |

3. Implemented By: ‘,% [A/\,ZT m»(_ﬂa Date: (2 -4 -q97F “

c)
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postscript

MSJ:TPA:test files:ashplume tests:ash

plume.in
For: MSJ
Creator: MPW Shell: LaserWriter 8 8.1.1
Creation Date: 9:13 AM Friday, June 6, 1997
Submit queue: IF 1 / Ethernet/ ETHERTALK
Submitted: Sun Apr 13 01:11:23 1992
Started: Sun Apr 13 01:11:24 1992
QMS

QMS 3825 Print System QMS 3825 Print System




6/6/97 9:11 aM MSE
No Title

-40.40 40.d0

-100.d0 6.d0

41

54

4.80d0 6.8640

9.41 11.55

-2.0d0 -0.3d0

-2.0d40 -1.0d40 1.0d0
0.1d0 1.0d0

0.8 0.8

-2.d0 -1.40

0.5d0

0.001293d0 1.84-04
400.4d0

10.40

0.0001d40 0.001d0 0.01d0
0.001d0

1.4-1040

0.3d0

1.48

PA:test_files:ashplume tests:e >lume.in

Gm b s e emm 4w b b bmm emm am= sem t— e e nm b= bem eem o=

xmin, xmax in km

ymin, ymax in km

numptsx

numptsy

tlogmin, tlogmax- logs of t in sec
powlogmin, powlogmax- logs of P in W
betalogmin, betalogmax-logs
dmeanmin, dmeanmed, dmeanmax-logs of d in cm
dsigmamin, dsigmamax

ashdenmin, ashdenmax in g/cm3
ashrholow, ashrhohi

fshape

airden in g/cm3, airvis in g/cm-s

¢ in cm2/s to the 5/2

dmax in cm

fdmin, fdmean, fdmax al in cm

hmin in km

acutoff in g/cm2
rhocut-incorporation ratio

Uran- total mass of fuel in g

Page 1



postscript

MSJ:TPA:test _files:ashplume tests:ash

plume.out
For: MSJ
Creator: MPW Shell: LaserWriter 8 8.1.1
Creation Date: 9:11 AM Friday, June 6, 1997
Submit queue: IF 1 / Ethernet/ ETHERTALK
Submitted: Sun Apr 13 01:08:55 1992
Started: Sun Apr 13 01:08:56 1992
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6/6/97 9:10 AM MS. PA:test files:ashplume tests:a:

iseed=

10

ASHPLUME version 1.0

No Title

lume.out

khkkkkkhkhhhkhhkhhkhhhkhkhhhkhkhkkhhkkhkhhhkhhhhhkhhhkhkhkhkkhkhhhkhkhhkhhhkhhkhkhkkhkhkkkhhkhhk

realization number

wind speed (cm/s)

wind direction (deg)

mean particle diameter (cm)
log- std dev

column ht (km)

event duration (s)

ash mass (g9)

event power (W)

beta

vent exit velocity (cm/s)
particle shape parameter

air density (g/cc)

air viscosity (g/cm-s)

eddy diff. constant (cm2/s5/2)
size cutoff (cm)

incorporation ratio

fuel particle minimum log-diam
fuel particle median log-diam
fuel particle maximum log-diam
total fuel mass available (g)

* 0k % A& N % R %k % % %k F F F F F A ¥ * * * * *

1
1000.0000
-90.0000
0.1000
0.4000
10.0000
0.3318E+06
0.1000E+16
0.2212E+13
0.1000
10000.0000
0.5000
0.1293E-02
0.1800E-03
400.0000
10.0000
0.3000
-4.0000
-3.0000
-2.0000
0.1000E+09

% % ok ok % ok F K % A % F F ok % F * X F F* %

kkhkhkkhkhhhkhkkhkhkkhkhkhhhhhkkhhhhkhkhkhkhkhhkhhkkhhkhhhhhhkhhhkhhkhkhkhhkkhkhkhkhkhhhkhkhhhhk

x (km) y (km) xash (g/cm"2)
-40.000 -100.000 0.1293E+00
-40.000 -98.000 0.1287E+00
-40.000 -96.000 0.1276E+00
-40.000 -94.000 0.1262E+00
-40.000 -92.000 0.1244E+00
-40.000 -90.000 0.1222E+00
-40.000 -88.000 0.1195E+00
-40.000 -86.000 0.1164E+00
-40.000 -84.000 0.1129E+00
-40.000 -82.000 0.1089E+00
-40.000 -80.000 0.1045E+00
-40.000 -78.000 0.9972E-01
-40.000 -76.000 0.9456E-01
-40.000 -74.000 0.8907E-01
-40.000 -72.000 0.8329E-01
-40.000 -70.000 0.7727E-01
-40.000 -68.000 0.7108E-01
-40.000 -66.000 0.6478E-01
-40.000 -64.000 0.5851E-01
-40.000 -62.000 0.5220E-01
~40.000 -60.000 0.4608E-01
-40.000 -58.000 0.4018E-01
-40.000 -56.000 0.3458E-01
-40.000 -54.000 0.2934E-01
-40.000 -52.000 0.2453E-01
-40.000 -50.000 0.2018E-01
-40.000 -48.000 0.1633E-01
-40.000 -46.000 0.1299E-01
-40.000 -44.000 0.1014E-01
-40.000 -42.000 0.7770E-02
-40.000 -40.000 0.5839E-02

xfuel (g/cm”™2)

.1287E-07
.1281E-07
.1271E-07
.1258E-07
.1240E-07
.1218E-07
.1192E-07
.1161E-07
.1126E-07
.1086E-07
.1043E-07
.9953E-08
.9439E-08
.8892E-08
.8315E-08
.7715E-08
.7097E-08
.6469E-08
.5841E-08
.5212E-08
.4601E-08
.4011E-08
.3452E-08
.2929E-08
.2448E-08
.2014E-08
.1630E-08
.1296E-08
.1011E-08
.7748E-09
.5821E-09

olejojolololoNoNolooNololoNeoololoNoNoloNoNoNoNoNoNoNoNoNoNe!
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-40.
-40.
-40.
-40.
-40
-40.
-40.
-40.
-40.
-40.
-40.
-40.
-40.
-40.
-40
-40.
-40.
-40.
-40
-40.
-40.
-40.
-40.

-38.
-38.
-38.
-38
-38
-38
-38
-38.
-38.
-38.
-38.
-38.
-38.
-38
-38.
-38.
-38.
-38.
-38.
-38.
-38.
-38.
-38.
-38
-38.
-38.
-38
-38.
-38.
-38.
-38.
-38.
-38.
-38.
-38.
-38.
-38.
-38.
-38.

10 aM

000 -38.
000 -36.
000 -34.
000 -32.
.000 -30.
000 -28.
000 -26.
000 -24.
000 -22.
000 -20.
000 -18.
000 -16.
000 -14.
000 -12.
.000 -10.
000 -8
000 -6
000 -4
.000 -2.
000 0
000 2
000 4
000 6
000 -100.
000 -98.
000 -96.
.000 -94
.000 -92.
.000 -90.
.000 -88.
000 -86.
000 -84
000 -82.
000 -80.
000 -78.
000 -76.
.000 -74.
000 -72.
000 -70.
000 -68.
000 -66.
000 -64.
000 -62.
000 -60.
000 -58.
000 -56.
.000 -54.
000 -52
000 -50.
.000 -48
000 -46.
000 -44
000 -42.
000 -40.
000 -38.
000 -36.
000 -34.
000 -32.
000 -30.
000 -28.
000 -26.
000 -24.

MSC

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

.000
.000
.000

000

.000
.000
.000
.000

000
000
000

.000

000
000
000
000

.000

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

.000

000

.000

000

.000

000
000
000
000
000
000
000
000
000
000

?A:test _files:ashplume tests:as lume.out

[eNeooasReloNoNoloNoNoNoBoNoNoNoRoNoNoNoNeNeNo)

ejaolololaeloloelojoNolololoNe oo BolloNoNol oo NoNoloNoNoNoNoRoNeoNooNoNoNoNoN e

.4303E-02
.3111E-02
.2206E-02
.1538E-02
.1091E-02
.7319E-03
.4776E-03
.3185E-03
.2125E-03
.1426E-03
.9691E-04
.6710E-04
.4757E-04
.3466E-04
.2600E-04
.2008E-04
.1595E-04
.1295E-04
.1076E-04
.9111E-05
.7837E~05
.6833E-05
.6026E-05

.1547E+00
.1548E+00
.1545E+00
.1538E+00
.1526E+00
.1510E+00
.1488E+00
.1460E+00
.1427E+00
.1388E+00
.1344E+00
.1294E+00
.1238E+00
.1177E+00
.1111E+00
.1042E+00
.9704E-01
.8908E-01
.8132E-01
.7879E-01
.6549E-01
.5773E-01
.5022E-01
.4307E-01
.3638E-01
.3023E-01
.2469E-01
.1979E-01
.1556E-01
.1199E-01
.9048E-02
.6680E-02
.4825E-02
.3409E-02
.2358E-02
.1600E-02
.1066E-02
.7000E-03
.4637E-03

[sNeoloolooloolaeNoloNooBoRoNoNoRoRNoNoNoNoNe]

eeojoNaleoNololaleoRoNoloNoNololololeoloRolololeloNeoloBoloNoNeoNoNoNoNoNeoNoNoNol o)

.4289E-09
.3099E-09
.2198E-09
.1531E-09
.1080E-09
.7247E-10
.4730E-10
.3150E-10
.2096E-10
.1403E-10
.9495E-11
.6541E-11
.4611E-11
.3337E-11
.2485E-11
.1904E-11
.1512E-11
.1210E-11
.9978E-12
.8390E-12
.7171E-12
.6215E-12
.5450E-12

.1540E-07
.1542E-07
.1540E-07
.1533E-07
.1522E-07
.1505E-07
.1484E-07
.1457E-07
.1424E-07
.1385E-07
.1341E-07
.1291E-07
.1236E-07
.1175E-07
.1110E-07
.1040E-07
.9689E-08
.8894E-08
.8120E-08
.7860E-08
.6539E-08
.5764E-08
.5013E-08
.4299E-08
.3630E-08
.3016E-08
.2463E-08
.1974E-08
.1552E-08
.1196E-08
.9020E-09
.6658E-09
.4807E-09
.3396E-09
.2349E-09
.1592E-09
.1061E-09
.6730E-10
.4582E-10
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For: MSJ
Creator: MPW Shell: LaserWriter 8 8.1.1
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Submit queue: IF 1 / Ethernet / ETHERTALK
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6/6/97 9:10 AM MS: PA:test files:ashplume tests:i grator.f

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeoeeeecceeeeceeee

C

C

program integrator

C

C

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeeaceece

120
130

100

140

110

implicit double precision (a-h,o0-2)

impiicit integer (i-n)

character*50 char

open (unit=12,file='ashplume.in',status='old")
open (unit=8,file='ashplume.out', status='cld')
open (unit=10,file='integrator.out', status='unknown')
read (12, *)

read(12, *) xmin,xmax

read(1l2,*) ymin, ymax

read(12,*) numptsx

read(1l2,*) numptsy

write(10,130) ' xmin= ',xmin, ' xmax= ',xmax
write(10,130) ' ymin= ',ymin, ' ymax= ',ymax
write(10,120) 'numptsx= ', numptsx,' numptsy= ', numptsy

format(a9,i5,al0,1i5)
format(a9,£8.3,al10,£8.3)
close (unit=12)
do i=1,13

read (8, *)
end do

read(8,100) char,ashmass
do i=1,12

read(8, *)

end do

read(8,100) char, fuelmass
do i=1,4

read (8, *)

end do

format (a50,e10.4)
dint=0.d0

dintf=0.40

deltax=dabs (xmax-xmin)/(numptsx-1)
deltay=dabs(ymax-ymin)/(numptsy-1)
deltaxcm=deltax*1.d5
deltaycm=deltay*1.d5

write(10,140)'deltaxcm= ',deltaxcm,' deltaycm= ',deltaycm

format(al0,£10.3,all,£10.3)
do j=1,numptsx '
read (8, *)
do k=1, numptsy
read(8,*) x,y,xash,xfuel
if(xash.1t.0.0d0.or.xfuel.1t.0.0d0) then
print *,'error: negative deposition'
pause
end if
dint=dint+xash*deltaxcm*deltaycm
dintf=dintf+xfuel*deltaxcm*deltaycm

end do

end do

write(10,110) 'ash mass integrated over isopach (g) = ',dint
write(10,110) 'ash mass extruded in event (g) = ', ashmass

write(10,110) 'fuel mass integrated over isopach (g) =

write(10,110) 'fuel mass extruded in event (g) = ', fuelmass

format (a50,el10.4)
close (unit=8)
close (unit=10)
end
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6/6/97 9:10 AM MSJ. A:test files:ashplume tests:ini rator.out Page 1

xmin= -40.000 xmax=  40.000
ymin= -100.000 ymax= 6.000
numptsx= 41 numptsy= 54
deltaxcm= 200000.000 deltaycm= 200000.000
ash mass integrated over isopach (g) = 0.1032E+16

ash mass extruded in event (g) = 0.1000E+16
fuel mass integrated over isopach (g) = 0.1031E+09
fuel mass extruded in event (g) = 0.1000E+09



SOFTWARE PROBLEM/CHANGE REPORT

01. SPCR Number: GLGP-SPCR-101

02. Project Title: Structural Deformation Code Development

Project Number:
20-5708-472

03. SPCR Title: 3DStress, Version 1.2

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION

Description

3DStress Software, User’s Manual, Installation Test Procedure, Design Verification Report, Software Requirements

05. DESCRIPTION OF PROBLEM/CHANGE

Revised graphical user interface and added new features described in software requirements description for version 1.2.

06. PROBLEM SOLUTION/NEED FOR CHANGE

Modifications were requested by users of 3DStress, Version 1.1,

07. Originator: B. Henderson Title: Sr. Research Engineer

Date: 10/17/96

PROJECT

08. Need by Date: 09. Approved:

Disapproved:

10. Software Developer: B. Henderson

Date: 1'9/“?/96

11. Element Manager: L. McKague

12. IMPLEMENTED SOLUTION

L X ‘ /. = Q= Ans. | Dater IO [9(
Kasiseca flf Ko~ f]

Implemented modifications to software and documentation.

13. Implemented By: B. Henderson
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