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0 1. SPCR Number: P A - S P C R - m  ;3.0 8 
I 

02. Project Title: TSPA&I Code Development I 20-5708-762 
I 
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. TPA 3.1.2 

05. DESCRIPTION OF PROBLEMCHANGE II 
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 NRUCNWRA 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. 

Attached to this SPCR are the following; (i) a copy of the previous version of dcags.f which uses the resuspension factor 
model, and (ii) a copy of the new version of dcags.f. Along with the mass load now being an input parameter, another 
input parameter entitled 'DepthofResuspendableLayer[cm]' is required. This parameter allows the code the calculate a 
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, 
blankets as thick as about 1.d-10 cm can be calculated and passed on the rest of the code. It would be overconservative 
to assume that all of the resuspended mass is from such thin contaminated layers. 
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cc:Mail for: Sitakanta Mohanty 

Subject: proposed revisions to tpa 3.1 

To: Sitakanta Mohanty (SMOHANTY) at CNWRA 

cc: TWD2.TWP7:kim at PSEUDO 

cc: TWD2.TWP7Ajm3 at PSEUDO 

From: UD1.UPl:RBC at PSEUDO 1997/09/24 356  PM 

Date: 09/24/1997 03:56 pm (Wednesday) 
From: Richard Codell 
TO: SWRI.CNWRA-OS2.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. 

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. 

There are a number of other memory savings that could be justified, such 

Dick 

1 
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138~138 
< 

> 
142~142 
< 

_ _ _  

> 
147~147 
< 

> 
152~152 
< 

> 

< 

> 
169~169 
< 

_ _ _  

- - -  

162~162 

_ _ _  

> 

< 
337c337 

> 

< 

> 
354c354 
< 

> 
362~362 
< 

349c349 

_ _ _  

_ _ _  

> 
372~372 
< 

> 
376~376 
< 

> 

< 

_ _ _  

_ _ _  

383~383 

> 
387~387 
< 

> 

< 

_ _ _  

393c393 

> 
397c397 
< 

> 
401~401 

REAL*8 LAMBDA, C, AW, P 

REAL LAMBDA, C, AW, I? 

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 

REAL PORE(MXPTH), DT, Y 

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

REAL TUB, TRLSE, TLCN, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS 

REAL*8 LAMBDA, C, AW, P 

REAL 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), 

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

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

REAL*8 PORE(MXPTH), DT, Y 

REAL PORE(MXPTH), DT, Y 

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

REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS 

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), 

nefmks. f.  diff 
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< REAL*8 DX(MXPTH), TMN(MXTSP), BF(NDBF) 

> REAL DX(MXPTH), TMN(MXTSP), BF(NDBF) 
406~406 
< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH), 

> REAL 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 CO, C1, C2, D1, D2, D3, V1, V2, V3, DRPJ, CN, FMRPJ, 
1054~1054 
< REAL*8 TH(MXLEG), Q(MXLEG), PATH(MXLEG) 

> REAL TH(MXLEG), Q(MXLEG), PATH(MXLEG) 
1061~1061 
< REAL*8 CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO), 

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

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

> REAL PORE(MXPTH), DT, Y 
1076~1076 
< REAL*8 VOL, QSC 

_ _ _  

_ _ _  

_ _ _  

_ _ _  

_ _ _  

1069~1069 

_ _ _  

> REAL VOL, QSC 

< REAL*8 DX(MXPTH), TMN(MXTSP), BF(NDBF) 
1080~1080 

> REAL DX(MXPTH), TMN(MXTSP), BF(NDBF) 
1085~1085 
< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH), 

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

< REAL*8 GA(MXNV1) , R, SIGIR, TNUM, VL(MXMEM,MXNVI) 

_ _ _  

1092~1092 

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

< 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, 

< REAL*8 ABFX 

> REAL ABFX 
1465~1465 
< REAL*8 CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO), 

1458,1459~1458,1459 

_ _ _  

1462~1462 

_ _ _  

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

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

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

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

> REAL PORE(MXPTH), DT, Y 
1484~1484 
< REAL*8 DX(MXPTH), TMN(MXTSP), BF(NDBF) 

1473~1473 

_ _ _  

1477~1477 

_ _ _  

nefmks. f. diff 
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_ _ _  
> REAL DX(MXPTH), TMN(MXTSP), BF(NDBF) 

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

> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(Z*MXNVI, MXSUB, MXPTH), 

< 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, FKR1, PV 
< REAL*8 TS(MXMEM), VA(MXMEM,MXNVI), WF 

> REAL DIS, DSMX, DTEF, DKR, DXLG, DTE, FKR, FKR1, PV 
> REAL TS(MXMEM), VA(MXMEM,MXNVI), WF 

< REAL*8 ABFX 

1489~1489 

_ _ _  

14 9 6c14 96 

_ _ _  

_ _ _  

1923~1923 

> REAL ABFX 

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

> REAL DX(MXPTH), TMN(MXTSP), BF(NDBF) 
1931~1931 
< 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, TI, T2, AA, AY, FMNT, DT1, DT2, DT3, DT4, RNT 
< REAL*8 DTSIG, DEPLEN, TM, FCTR, FNT, SIGT, CM 

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

< cc 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) 

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

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

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

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

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

> REAL Y, DT, PORE(MXPTH) 
2084~2084 
< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), 

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

< REAL*8 VOL, QSC 

> REAL VOL, QSC 

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

1926~1926 

_ _ _  

_ _ _  

_ _ _  

2060,2061~2060,2061 

- _ -  

2065~2065 

_ _ _  

2073~2073 

_ _ _  

2077~2077 

_ _ _  

_ _ _  

2089~2089 

_ _ _  

2093~2093 

_ _ _  

nefmks. f.diff 
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> REAL TDTM(MXTDV), TDDT(MXTDV), TDSAT(MXTDV,MXPTH), 
20 97~2097 
< REAL*8 DX(MXPTH), TMN(MXTSP), BF(NDBF) 

> REAL DX(MXPTH), TMN(MXTSP), BF(NDBF) 
2102c2102 
< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH), 

> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVII MXSUB, MXPTH), 
2615,2616~2615,2616 
< REAL*8 LAMBDA 
< REAL*8 V1, VDT, VDTK, DT, Y 

> REAL LAMBDA 

_ _ _  

_ - -  

> REAL V1, VDT, VDTK, DT, Y 
2619~2619 
< REAL*8 TH(MXLEG), Q(MXLEG), PATH(MXLEG) _ _ _  
> REAL TH(MXLEG), Q(MXLEG), PATH(MXLEG) 
2623~2623 
< REAL*8 CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO), 

> REAL CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO), 
2 631~2631 
< REAL*8 PORE(MXPTH) 

> REAL PORE(MXPTH) 
2662,2663~2662,2663 
< 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, ANSI SFMX, CTF, XM, VR, VP, DT, BMN, 
2667~2667 
< REAL*8 CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO), 

> REAL CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO), 
2 6 7 5c2 67 5 
< 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), 
2686~2686 
< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH), _ _ _  1 

> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH), 
3059,3062~3059,3062 
< REAL*8 B1, B2, TI, T2, DT, S1, S2 
< 
< REAL*8 Tll,T12,T21,T22,TllT,T12TlT21TlT22T 
< REAL*8 ANS, CJ, D1, D2 

> REAL B1, B2, T1, T2, DT, S1, 52 

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

_ - _  

> 
> REAL Tll,T12,T21,T22,TllT,T12T,T21T,T22T 
> REAL ANSI CJ, D1, D2 

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

3119~3119 
< REAL*8 FUNCTION PRP(D,B,V,VP,DL,NIT1,T2) _ _ _  
> 
3123,3124~3123,3124 

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

< REAL"8. D ( * ) , F1 I F2, DENOM, DF, P1, P2 I P3, X 

nefmks. f. diff 



Listing for Ron Janetzke Thu Sep 25 11: 15:06 1997 

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

> REAL D(*),F1,F2,DENOM,DF,Pl,P2,P3,X 
> REAL PROD, ZZ,  TI, T2, B(*), V, VP, DL 
3162,3163~3162,3163 
< REAL*8 LAMBDA, DSV 
< REAL*8 DTLT, DTLT2, DTSM, SUM, TDP 

> REAL LAMBDA, DSV 
> REAL DTLT, DTLT2, DTSM, SUM, TDP 

< REAL*8 TSPFAC 

> REAL TSPFAC 

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

- - _  

_ _ _  

3165~3165 

_ _ _  

3167~3167 

_ _ _  
> REAL CUROUT(MXMEM)t VELISO(MXPTH,MXMEM), TRAVT(MXISO), 
3175~3175 
< REAL*8 PORE(MXPTH), DT, Y 

> REAL PORE(MXPTH), DT, Y 

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

> REAL DX(MXPTH), TMN(MXTSP), BF(NDBF) 
3187~3187 

3182~3182 

_ _ _  

< REAL*8 V(MXNV1,MXSUBrMXPTH)r DXX, B(2*MXNVIr MXSUB, MXPTH), 
_ _ _  
> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH), 
3194~3194 
< REAL*8 BFR(MXMEM), D(MXMEM), DS(MXMEM) 
- - _  

> REAL BFR(MXMEM), D(MXMEM), DS(MXMEM) 
3311~3311 
< 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,SUMl,PM,P 
< REAL*8 F2 ,DCL, R12 I R23, R24 , R35, TDP 
< REAL*8 SUMS, DT, B(*) 

- - _  

_ _ _  
> REAL D(*),DC(5),DN(9),A,SUM,SUMl,PMIP 
> REAL F2 , DCL, R12, R23, R24, R35, TDP 
> REAL SUMS, DT, B(*) 
3429~3429 
< REAL*8 C, AW, P 

> REAL C, AW, P 
3431~3431 
< REAL*8 BCJ(MXJCT) 

> REAL BCJ(MXJCT) 

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

_ _ _  

_ _ _  

3438~3438 

_ _ _  EG), TH(MX 

> REAL PATH(MXLEG), Q(MXLEG), TH(MXLEG) 
3442~3442 
< REAL*8 PORE(MXPTH), DT, Y 

> REAL PORE(MXPTH), DT, Y 

< REAL*8 C, AW, AM, SUM 

_ _ _  

3656~3656 

_ _ _  

nefmks. f.  diff 
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> REAL C, AW, AM, SUM 

< 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 

3658~3658 

_ _ _  

_ _ _  
> REAL MKSP, MKSQ, MKSPOR, MKSQSC, MKSQDI, MKSY, PDIS, TTI 
> 1 MKSPDI 
> REAL C, AW, P,  PDF 
3734c3734 
< REAL*8 BCJ(MXJCT) 

> REAL BCJ(MXJCT) 
3741~3741 
< 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 
3756~3756 
< REAL*8 VOL, QSC 

> REAL VOL, QSC 
3760~3760 
< REAL*8 TDTM(MXTDV), TDSAT(MXTDV,MXPTH), TDVEL(MXTDV,MXPTH), 

> REAL TDTM(MXTDV), TDSAT(MXTDV,MXPTH), TDVEL(MXTDV,MXPTH), 
3951~3951 
< REAL*8 C, AW 

> REAL C, AW 
3955c3955 
< REAL*8 BCJ(MXJCT) 

> REAL BCJ(MXJCT) 
3960~3960 
< REAL*8 TH(MXLEG), PATH(MXLEG), Q(MXLEG) 

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

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

> REAL PORE(MXPTH), DT, Y 
4017~4017 
< REAL"8 T1, T 2 ,  DT, TUP, Y, DLG, DLT, DIS, DISI, PDIS, 

> REAL T1, T2, DT, TUP, Y, DLG, DLT, DIS, DISI, PDIS, 
4020~4020 
< REAL*8 PATH(MXLEG), Q(MXLEG), TH(MXLEG) 

> REAL PATH(MXLEG), Q(MXLEG), TH(MXLEG) 
4 024~4 024 
< REAL*8 PORE(MXPTH) 

> REAL PORE(MXPTH) 

_ _ _  

_ _ _  

- - _  

_ - _  

_ _ _  

3964~3964 

_ _ _  

_ _ _  

_ _ _  

_ _ _  

I 

nefmks. f.  diff 
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4031~4031 
< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS 

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

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

> REAL TDTM(MXTDV), TDSAT(MXTDV,MXPTH), TDVEL(MXTDV,MXPTH), 

< REAL*8 DFF, EA, SUM, FMAX, T1, T2, TME, BLKS, TM1BLK 
< REAL*8 TTRL, T3, DL, VR, VRP, TMAX, D(MXMEM), BFR(MXMEM) 
< REAL*8 FM, TLED, TMIN, LAMBDA, DF1, RATFl 

> REAL DFF, EA, SUM, FMAX, T1, T2, TME, BLKS, TMlBLK 
> REAL TTRL, T3, DL, VR, VRP, TMAX, D(MXMEM), BFR(MXMEM) 
> REAL FM, TLED, TMIN, LAMBDA, DF1, RATFl 

< REAL*8 ET, PRP 

> REAL ET, PRP 
4121~4121 
< REAL*8 CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO), 

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

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

> REAL PORE(MXPTH), DT, Y 
4136~4136 
< REAL*8 DX(MXPTH), TMN(MXTSP), BF(NDBF) 

> REAL DX(MXPTH), TMN(MXTSP), BF(NDBF) 
4141~4141 
< REAL*8 F(NDDF), SF(NDSF), RHO(MXGRD,MXMEM), RHONEW(MXGRD), 

> REAL F(NDDF), SF(NDSF), RHO(MXGRD,MXMEM), RHONEW(MXGRD), 
4145~4145 
< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH), 

> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH), 
4173,4176~4173,4175 
< 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) l=ntx + 
> crbc 
4391,4392~4390,4391 

_ _ _  

4038~4038 

_ _ _  

4115,4117~4115,4117 

_ _ _  

4119~4119 

_ _ _  

_ _ _  

4129~4129 

_ _ _  

_ _ _  

_ _ _  

_ _ _  

_ _ _  

< 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(MXISO), WDIS(MXISO), 
4 3 99c4 39 8 
< REAL*8 BCJ(MXJCT) 

> REAL BCJ(MXJCT) 
4404~4403 
< REAL*8 CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO), 

_ _ _  

_ _ _  

_ _ _  

nefmks. f. diff 
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nefm ks. f. diff 

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

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

> REAL TH(MXLEG), PATH(MXLEG), Q(MXLEG) 
4418~4417 
< REAL*8 PORE(MXPTH), DT, Y 

> REAL PORE(MXPTH), DT, Y 
4425~4424 
< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS 

> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS 
4429~4428 
< REAL*8 TSRCE(MXQSC), QSRCE(MXQSC) 

> REAL TSRCE(MXQSC), QSRCE(MXQSC) 
4435c44 34 
< REAL*8 VOL, QSC 

> REAL VOL, QSC 
4439~4438 
< 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) 

> 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 

4414~4413 

_ _ _  

_ _ _  

- - -  

- - -  

_ _ -  

- - -  

4443~4442 

- - -  

- - -  

> REAL SOLG, FLCH, T, TDT, SUMA, SUMC, SUMU, TRAT, TW, TOTG, 
5320~5319 
< REAL*8 CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO), 

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

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

> REAL PORE(MXPTH), DT, Y 
5335c5334 
< REAL"8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS 

_ _ _  

5328~5327 

- - -  

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

> REAL TSRCE(MXQSC), QSRCE(MXQSC) 
5342~5341 
< REAL*8 VOL, QSC 

> REAL VOL, QSC 
5346~5345 
< 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, TI, T2, TT, PDIS 
5780~5779 
< REAL*8 CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO), 

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

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

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

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

> REAL PORE(MXPTH), DT, Y 

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

> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS 
5806~5805 
< REAL"8 TDTM(MXTDV), TDDT(MXTDV), TDSAT(MXTDV,MXPTH), 

_ _ _  

_ _ _  

5788~5787 

_ _ _  

5792~5791 

_ _ _  

5799~5798 

_ _ _  

> REAL TDTM(MXTDV), TDDT(MXTDV), TDSAT(MXTDV,MXPTH), 
5810~5809 
< 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*MXNVI, MXSUB, MXPTH), 

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

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

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

< REAL*8 LAMBDA, ET 

> REAL LAMBDA, ET 
6049~6048 
< REAL*8 CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO), 

> REAL CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO), 
6057~6056 
< REAL*8 PORE(MXPTH){ DT, Y 

> REAL PORE(MXPTH), DT, Y 
6062~6061 
< 

_ _ _  

_ _ _  

5822~5821 

_ _ _  

6047~6046 

_ _ _  

_ _ _  

_ _ _  

REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, 'MXPTH): 

> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH), 
6077,6078~6076,6077 
< REAL*8 RM(MXMEM), DMIN, RMX, BFR(MXMEM) 
< REAL*8 D(MXMEM) 

> REAL RM(MXMEM), DMIN, RMX, BFR(MXMEM) 
> REAL D ( MXMEM ) 
6282~6281 
< REAL*8 FUNCTION ET(T,IP,D,B) 

> REAL FUNCTION ET(T,IP,D,B) 
6284,6285~6283,6284 
< REAL*8 D ( * ) ,  DC(5), DN(5) 
< REAL*8 PROD, PM, F2, A, SUM, SUMl, T, B(*) _ _ _  
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> REAL D(*), DC(5), DN(5) 
> REAL PROD, PM, F2, A, SUM, SUM1, T, B(*) 
6387,6388~6386,6387 
< REAL*8 TIME, DJ, DI, RAT 
< REAL*8 T,A1,A2,ARG1,ARG2,A,ARG,ELF,ADD,S,TSrSS 

> REAL TIME, DJ, DI, RAT 
> REAL T,Al,A2,ARGl,ARG2,A,ARG,ELF,ADD,S,TS,TSS 

< REAL*8 RESIDE, DT1, DT2, DT3, DT4, DTH, TTMIN, QSKQ, QMAX, 

> REAL RESIDE, DT1, DT2, DT3, DT4, DTH, TTMIN, QSKQ, QMAX, 

< REAL*8 LAMBDA, D, PROD, DEC 

> REAL LAMBDA, D, PRODl DEC 

< REAL*8 ET 

> REAL ET 

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

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

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

> REAL PORE(MXPTH), DT, Y 

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

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

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

> REAL TSRCE(MXQSC), QSRCE(MXQSC) 

< REAL*8 QSC, VOL 

> REAL QSC, VOL 
6523~6522 
< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH)I 

> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH), 
6530~6529 
< REAL*8 BFR(MXISO), AT(MXISO), PF(MXSUB,MXCHNS) 

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

< REAL*8 QSC, QDIS, VOL, T1, T2, F, F1, TSTOP, ARG 

> REAL QSC, QDIS, VOL, T1, T2, F, F1, TSTOP, ARG 

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

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

< REAL*8 LAMBDA 

> REAL LAMBDA 

< REAL*8 TS, T1, TRAT, DELT, T 

> REAL TS, TI, TRAT, DELT, T 

- _ -  

6491~6490 

_ _ -  

6493~6492 

_ _ -  

6495~6494 

_ _ -  

6497~6496 

_ _ -  

6505~6504 

- _ -  

6512~6511 

_ _ -  

6516~6515 

_ _ -  

6519~6518 

_ _ -  

_ _ -  

_ _ -  

6774~6773 

- _ -  

6776~6775 

_ _ -  

6825~6824 

_ _ _  

6838~6837 

_ _ _  

6842~6841 



Listing for Ron Janetzke Thu Sep 2gf 11: 15rO6 1997 

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

> REAL PEAK(MXISO), TOTD(MXISO), WDIS(MXISO), WDISUM, 
6850~6849 
< REAL*8 CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO), 

> REAL CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO), 
6860~6859 
< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS 

> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS 
6865~6864 
< REAL*8 TDTM(MXTDV), TDDT(MXTDV), TDSAT(MXTDV,MXPTH), 

> REAL TDTM(MXTDV), TDDT(MXTDV), TDSAT(MXTDV,MXPTH), 
6870~6869 
< REAL*8 TSCL(NTMX), RATE(MXISO), RATEL(MXISO), RATER(MXISO), 

_ - -  

- - -  

- - -  

> REAL TSCL(NTMX), RATE(MXISO), RATEL(MXISO), RATER(MXISO), 
7191~7190 
< REAL*8 X(*), A 

> REAL X(*), A 
7218~7217 
< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS 

_ - -  

_ - -  
> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS 
7260~7259 
< REAL*8 PORE(MXPTH), DT, Y 

> REAL PORE(MXPTH), DT, Y 

< REAL*8 QSC, VOL 

> REAL QSC, VOL 
7395,7397~7394,7396 
< 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 

< REAL*8 PEAK(MXISO), TIMBRK(MXISO), TIMPK(MXISO), TOTD(MXIS0) 
< REAL*8 WDIS(MXISO), WDISUM 

> REAL PEAK(MXISO), TIMBRK(MXISO), TIMPK(MXISO), TOTD(MXIS0)" 
> REAL WDIS(MXISO), WDISUM 
7404~7403 
< REAL*8 BCJ(MXJCT) 

> REAL BCJ(MXJCT) 

< 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) 

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

> REAL PORE(MXPTH), DT, Y 

- - -  

7265~7264 

_ - -  

_ _ _  

7399,7400~7398,7399 

_ _ _  

_ _ -  

7412~7411 

_ _ -  

_ _ -  

7426~7425 

- _ -  

nefmks. f. diff 
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7433~7432 
< REAL"8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS 

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

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

> REAL TSRCE(MXQSC), QSRCE(MXQSC) 
7443~7442 
< 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) 

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

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

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

< REAL*8 CHK, TM, TI SIGT, TL, VV, TSTART, TEND, T1, T2, TSUM 
< REAL* 8 LAMBDA 

> REAL CHK, TM, T, SIGT, TL, W, TSTART, TEND, T1, T2, TSUM 
> REAL LAMBDA 

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

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

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

> REAL PORE(MXPTH), DT, Y 

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

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

< REAL*8 QSC, VOL 

> REAL QSC, VOL 

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

7437~7436 

_ _ _  

_ _ _  

7447~7446 

_ _ _  

7451~7450 

- _ -  

7456~7455 

_ _ _  

7774,7775c7773,7774 

- _ -  

7777~7776 

_ _ _  

7785~7784 

_ _ _  

7792~7791 

_ _ _  

7799~7798 

_ _ _  

7803~7802 

- _ _  

> REAL TDTM(MXTDV), TDDT(MXTDV), TDSAT(MXTDV,MXPTH), 
7807~7806 
< 

> 
7818, 
< 
< 
< 
< 

_ _ _  

> 
> 
> 
> 
7984 , 

REAL*8 F(NDDF), RHOM(MXGRD,MXMEM), RHONEW(MXGRD), SF(NDSF), 

REAL F(NDDF), RHOM(MXGRD,MXMEM), RHONEW(MXGRD), SF(NDSF), 

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(rnaxtim), 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) 

,7821~7ai7,7820 

7985~7983,7984 

nefmks. f.diff 
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< REAL*8 LAMBDA, RAT12, RAT23, RAT13, GIT 
< REAL*8 El, E2, E3, B, C, GPART, A, V, TI TL, TSET, 

> REAL LAMBDA, RAT12, RAT23, RAT13, GIT 
> REAL El, E2, E3, B, C, GPART, A, V, T, TL, TSET, 
7994c7993 
< REAL*8 CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO), 

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

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

> REAL PORE(MXPTH), DT, Y 

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

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

< REAL*8 QSC, VOL 

> REAL QSC, VOL 

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

> REAL FUNCTION GIT (T , XI V I AL) 
< REAL*8 A(5), P, TRPI, T, X, V, AL, ANSI B, Z 
< REAL*8 PLYET1, PLYET2, ET1, ET2, ZMB, TERM1, TERM2, XX, XXEX 

> REAL A(5), P, TRPI, T, X, V, AL, ANS, B, Z 
> REAL PLYET1, PLYET2, ET1, ET2, ZMB, TERM1, TERM2, XX, XXEX 

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

_ _ _  

_ _ _  

8002~8001 

_ _ _  

8009~8008 

_ _ _  

8013~8012 

- - -  

8083~8082 

_ _ _  

8085,8086~8084,8085 

- - -  

8145~8144 

_ _ _  

8147,8150~8146,8149 
< 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) 
8154~8153 
< REAL*8 PEAK(MXISO), TOTD(MXISO), WDIS(MXISO), WDISUM, 

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

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

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

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

> REAL PORE(MXPTH), DT, Y 

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

> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS 
8279,8280~8278,8279 
< REAL*8 LAMBDA, T ,  SUM, SUM1, SUM2, SUM3, SUM4, SUMS, SUM6 
< REAL*8 TX1, TATM, TX2, SR1, SR2, TS1, TS2, S24, TSET, BM 

_ _ _  

_ _ _  

8159~8158 

_ _ _  

8167~8166 

_ _ _  

8174~8173 

_ _ _  

_ _ _  

nefmks. f. diff 
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> REAL LAMBDA, T, SUM, SUM1, SUM2, SUM3, SUM$, SUMS, SUM6 
> REAL TX1, TATMI TX2, SR1, SR2, TS1, TS2, S24, TSET, BM 
8282~8281 
< REAL*8 ABFX 

> REAL ABFX 
8288~8287 
< REAL*8 CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO), 

> REAL CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO), 
8296~8295 

- - _  

- _ _  

< REAL*8 PORE(MXPTH), DT, Y _ _ _  
> REAL PORE(MXPTH), DT, Y 
8303~8302 
< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS 

> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS 
8307~8306 
< REAL*8 QSC, VOL 

> REAL QSC, VOL 

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

> REAL TDTM(MXTDV), TDDT(MXTDV), TDSAT(MXTDV,MXPTH), 
8315~8314 
< REAL*8 DX(MXPTH), TMN(MXTSP), BF(NDBF) 

- _ _  

_ _ _  

8 3 11c8 3 10 

_ _ _  

_ _ _  
> REAL DX(MXPTH), TMN(MXTSP), BF(NDBF) 
8320~8319 
< REAL*8 F(NDDF), SF(NDSF), RHO(MXGRD,MXMEM), RHONEW(MXGRD), 

> REAL F(NDDF), SF(NDSF), RHO(MXGRD,MXMEM), RHONEW(MXGRD), 
8324~8323 
< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH), 

> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH), 
8575,8576~8574,8575 
< REAL*8 LAMBDA, TX1, TX2, TS1, TS2, SR1, SR2, S24 
< REAL*8 S ,  SUM, TP, TRAT, TRAT2, RT, RT2 

> REAL LAMBDA, TX1, TX2, TS1, TS2, SR1, SR2, S24 
> REAL S, SUM, TP, TRAT, TRAT2, RT, RT2 

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

> REAL CUROUT(MXMEM), VELISO(MXPTH,MXMEM), TRAVT(MXISO), 
8586~8585 

_ _ _  

_ _ _  

- _ _  

8578~8577 

_ _ _  

< REAL*8 TUB, TRLSEt TLCH, SUMIN(MXMEM)t SUMOUT(MXMEM), QDIS 
- _ _  

> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS 
8590~8589 
< REAL*8 QSC, VOL 

> REAL QSC, VOL 
8594~8593 

_ _ _  

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

> REAL V 
8601~8600 
< REAL* 8 

> REAL F 

_ _ _  

_ _ _  

8743~8742 

MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH), 

F(NDDF), SF(NDSF), RHO(MXGRD,MXMEM), RHONEW(MXGRD), 

NDDF), SF(NDSF), RHO(MXGRD,MXMEM), RHONEW(MXGRD), 

nefmks. f. diff 



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

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

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

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

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

> REAL PORE(MXPTH), DT, Y 

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

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

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

> REAL F(NDDF), SF(NDSF), RHO(MXGRD,MXMEM), RHOM(MXGRD,MXMEM), 
8769~8768 
< REAL*8 V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVII MXSUB, MXPTH), 

> REAL V(MXNVI,MXSUB,MXPTH), DXX, B(2*MXNVI, MXSUB, MXPTH), 
8885~8884 
< REAL*8 dummyarray(maxtim,l), LAMBDA, tempc(mxis0) 

> REAL dumyarray(maxtim,l), LAMBDA, tempc(mxis0) 
8887,8890~8886,8889 
< 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) 
8895~8894 
< REAL*8 CUROUT(MXMEM), CURZTR(MXISO), TRAVT(MXISO), 

_ _ _  

8745~8744 

_ _ _  

8753~8752 

_ _ _  

8761~8760 

_ _ _  

8765~8764 

_ _ _  

- - _  

_ _ _  

_ _ _  

- - _  
> 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,l), LAMBDA, tempc(mxiso), tempv(maxtim) 

> REAL dummyarray(maxtim,l), LAMBDA, tempc(mxiso), tempv(maxtim) 
8961~8960 
< REAL*8 curies(maxtim,mxiso), dr2tim(maxrec), filvol(maxrec), 

> REAL curies(maxtim,mxiso), dr2tim(maxrec), filvol(maxrec), 
8967~8966 
< REAL*8 CUROUT(MXMEM), CURZTR(MXISO), TRAVT(MXISO), 

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

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

> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS 
9011c9010 
< REAL*8 LAMBDA 

> REAL LAMBDA 

_ _ _  

_ _ _  
1 

- - -  

_ _ _  

8975~8974 

_ _ _  

- _ _  

nefmks. f.diff 
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nefmks. f.diff 

9013,9016~9012,9015 
< 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) 
9021~9020 
< REAL"8 CUROUT(MXMEM), CURZTR(MXISO), TRAVT(MXISO), 

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

9029~9028 
< REAL*8 TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS 
_ - _  
> REAL TUB, TRLSE, TLCH, SUMIN(MXMEM), SUMOUT(MXMEM), QDIS 
9067~9066 
< real*8 slope, t(maxtim), delt, dt, var(maxtim,nmax), val(nmax) 

> real slope, t(maxtim), delt, dt, var(maxtim,nmax), val(nmax) 
9114~9113 
< 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) 
9136~9135 
< REAL"8 CUROUT(MXMEM), CURZTR(MXISO), TRAVT(MXISO), 

> REAL CUROUT(MXMEM), CURZTR(MXISO), TRAVT(MXISO), 
9210~9209 
< REAL* 8 LAMBDA 

> REAL LAMBDA i 

- - -  

- - -  

_ - _  

_ - -  

- - -  

_ _ _  

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 

NEFI'RAN I1 - software only 

05. DESCRIPTION OF PROBLEWCHANGE 

The subroutine TRNSPT loops over the RHO array (array 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 11 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. 
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1 
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4172a4173,4176 
> c rwj 
> c  in a chain of 3 or more. 
> IF (L . G T .  N T X )  L = NTX 
> c  

9/18/97 Add line to prevent 0 subscript in RHO array for last member 

diff.out 
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echo 
dif f 
echo 
di€f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
diff 
echo 
dif f 
echo 
dif f 
echo 
diff 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
diff 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 

diff tpa.inp 
tpa.inp $1 
diff tpa.inp.meanvalues 
tpa.inp.meanvalues $1 
diff N E F I I . V E L  
N E F I I . V E L  $1 
diff ashplume.in 
ashp1ume.i.n $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 ebsnuc.dat 
diff ebsnuc.dat $1 
echo diff ebspac.nuc 
diff ebspac.nuc $1 
echo diff ebsrel.ech 
diff ebsrel.ech $1 
echo diff ebsrel.inp 
diff ebsrel.inp $1 
echo diff ebsrel.res 
diff ebsrel.res $1 
echo diff ebsrel.tmp 

dff 
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diff 
echo 
dif f 
echo 
dif f 
echo 
diff 
echo 
dif f 
echo 
diff 
echo 
dif f 
echo 
dif f 
echo 
diff 
echo 
dif f 
echo 
dif f 
echo 
diff 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
diff 
echo 
dif f 
echo 
diff 
echo 
dif f 
echo 
diff 
echo 
diff 
echo 
dif f 
echo 
diff 
echo 
dif f 

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 gwccdf.res 
gwccdf.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.ve1 
nefiiuz.ve1 $1 
diff nfenv.ech 
nfenv.ech $1 
diff nfenv.res 
nfenv.res $1 
diff ratecl4.out 
ratecl4.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 
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echo 
dif f 
echo 
diff 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
diff 
echo 
dif f 
echo 
dif f 
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.re1 
nefii.re1 $1 
diff nefiisz.out 
nefiisz.out $1 
diff nefiisz.src 
nefiisz.src $1 
diff nefiiuz.out 
nefiiuz.out $1 
diff nefiiuz.src 
nefiiuz.src $1 
diff mv.tpa 
mv.tpa $1 
airpkdos.res 

dff 
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dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
diff 
echo 
diff 
echo 
dif f 
echo 
diff 
echo 
dif f 
echo 
diff 
echo 
dif f 
echo 
diff 
echo 
dif f 
echo 
dif f 
echo 
dif f 
echo 
diff 
echo 
dif f 
echo 
diff 

airpkdos.res $1 
ashout.res 
ashout.res $1 
ccdfgwgs.res 
ccdfgwgs.res $1 
cumrel.res 
cumrel.res $1 
cumrelease.out 
cumrelease.out $1 
gwpkdos.res 
gwpkdos.res $1 
gwttuzsz.res 
gwttuzsz.res $1 
infilper.res 
infilper.res $1 
nearfld.nes 
nearfld.res $1 
npkdoset.res 
npkdoset . res $1 
pkreltim.res 
pkreltim.res $1 
samplpar.res 
samplpar.res $1 
totdose.res 
totdose.res $1 
wpsfail.res 
wpsfail.res $1 
~ h s .  inp 
1hs.inp $1 
lhs . out 
1hs.out $1 
samplpar.hdr 
samplpar.hdr 
samplpar.abb 
samplpar.abb 
tpa .out 
tpa.out $1 

$1 

$1 

dff 
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dff, out 

diff tpa.inp 
diff tpa.inp.meanvalues 
diff NEFII.VEL 
dif f 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: Fri Sep 19 09:05:20 1997 

> TPA 3.1, Job started: Thu Sep 18 14:19:51 1997 
diff cumcl4.out 
diff dcaqs.ech 
diff dcaqs.res 
diff dcaqw.ech 
diff dcaqw.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: Fri Sep 19 09:05:20 1997 

> TPA 3.1, Job started: Thu Sep 18 14:19:51 1997 
diff gsccdf.res 
3c3 
< TPA 3.1, Job started: Fri Sep 19 09:05:20 1997 

> TPA 3.1, Job started: Thu Sep 18 14:19:51 1997 
diff relccdf.res 
3c3 
< TPA 3.1, Job started: Fri Sep 19 09:05:20 1997 

> TPA 3.1, Job started: Thu Sep 18 14:19:51 1997 
diff relqwqs.res 
3c3 
< TPA 3.1, Job started: Fri Sep 19 09:05:20 1997 

> TPA 3.1, Job started: Thu Sep 18 14:19:51 1997 
diff totdose.res 
3c3 
< TPA 3.1, Job started: Fri Sep 19 09:05:20 1997 

_ _ -  

_ _ -  

_ _ _  

_ _ _  

_ _ _  

I ... 

> TPA 3.1, Job started: Thu Sep 18 14:19:51 1997 
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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 inv1000.out 
diff junk.out 
diff maxrel.dat 
diff multiflo.dat 
diff nefii.inp 
diff nefiisz.inp 
diff nefiiuz.inp 
diff nefiiuz.ve1 
diff nfenv.ech 
diff nfenv.res 
diff ratecl4.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 
3c3 
< TPA 3.1, Job started: Fri Sep 19 09:05:20 1997 

> TPA 3.1, Job started: Thu Sep 18 14:19:51 1997 
diff rgsnr.tpa 
3c3 
< TPA 3.1, Job started: Fri Sep 19 09:05:20 1997 

> TPA 3.1, Job started: Thu Sep 18 14:19:51 1997 
diff rgssa.tpa 
3c3 
< TPA 3.1, Job started: Fri Sep 19 09:05:20 1997 

_ _ _  

_ _ _  

- _ _  

- - _  

> TPA 3.1, Job started: Thu 
diff rgssr.tpa 
3c3 
< TPA 3.1, Job started: Fri 

> TPA 3.1, Job started: Thu 
diff rgwgssa.tpa 
3c3 
< TPA 3.1, Job started: Fri 

> 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 18 14:19:51 

Sep 19 09:05:20 

Sep 18 14:19:51 

Sep 19 09:05:20 

Sep 18 14:19:51 

Sep 19 09:05:20 

Sep 18 14:19:51 

Sep 19 09:05:20 

Sep 18 14:19:51 

1997 

1997 

1997 

1997 

1997 

1997 

1997 

1997 

1997 

dff.out 
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< TPA 3.1, Job started: Fri Sep 19 09:05:20 1997 

> TPA 3.1, Job started: Thu Sep 18 14:19:51 1997 
diff rgwsr.tpa 
3c3 
< TPA 3.1, Job started: Fri Sep 19 09:05:20 1997 

> TPA 3.1, Job started: Thu Sep 18 14:19:51 1997 
diff seismo.ech 
diff seisrno.res 
diff soildep.dem 
diff sotnef.dat 
diff sp.tpa 
3c3 
< TPA 3.1, Job started: Fri Sep 19 09:05:20 1997 

> TPA 3.1, Job started: Thu Sep 18 14:19:51 1997 

_ _ -  

_ _ _  

_ _ -  

diff spquery.tpa 
diff szft.ech 
diff szft.res 
diff temphumd.dat 
diff transition.out 
diff treleasel.out 
diff uzflow.ech 
diff uzflow.res 
diff uzft.ech 
diff uzft.res 
diff volcano.ech 
diff volcano.res 
diff watre1.h 
diff ymelev.dem 
diff nefii.out 
9c9 
< * EXECUTION DATE Sep 19 

> * EXECUTION DATE Sep 18 
_ _ -  

diff nefii.re1 
diff nefiisz.out 
9c9 
< * EXECUTION DATE Sep 19 

> * EXECUTION DATE Sep 18 
_ _ -  

diff nefiisz.src 
diff nefiiuz.out 
9c9 
< * EXECUTION DATE Sep 19 

> * EXECUTION DATE Sep 18 
_ _ _  

diff nefiiuz.src 
diff mv.tpa 
3c3 
< TPA 3.1, Job started: Fri Sep 19 09:05:20 

> TPA 3.1, Job started: Thu Sep 18 14:19:51 
airpkd0s.re.s 
3c3 
< TPA 3.1, Job started: Fri Sep 19 09:05:20 

> TPA 3.1, Job started: Thu Sep 18 14:19:51 
ashout.res 
3c3 
< TPA 3.1, Job started: Fri Sep 19 09:05:20 

> TPA 3.1, Job started: Thu Sep 18 14:19:51 
ccdfgwgs.res 

_ - _  

_ _ _  

_ _ _  

AND TIME 09:20:4 

AND TIME 14:34:3 

AND TIME 09:20:4 

AND TIME 14:34:3 

AND TIME 09:20:1 

AND TIME 14:34:0 

1997 

1997 

1997 

1997 

1997 

1997 

* 
* 

* 

* 

* 

* 

dff. out 
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cumrel.res 
3c3 
< TPA 3 . 1 ,  Job started: Fri Sep 1 9  0 9 : 0 5 : 2 0  1 9 9 7  

> TPA 3 .1 ,  Job started: Thu Sep 1 8  1 4 : 1 9 : 5 1  1 9 9 7  
cumrelease.out 
gwpkdos.res 
3 c 3  
< TPA 3 . 1 ,  Job started: Fri Sep 1 9  0 9 : 0 5 : 2 0  1 9 9 7  

> TPA 3 . 1 ,  Job started: Thu Sep 1 8  1 4 : 1 9 : 5 1  1 9 9 7  
gwttuzsz.res 
3 c 3  
< TPA 3 . 1 ,  Job started: Fri Sep 1 9  0 9 : 0 5 : 2 0  1 9 9 7  

> TPA 3 . 1 ,  Job started: Thu Sep 18 1 4 : 1 9 : 5 1  1 9 9 7  
infilper.res 
3c3 
< TPA 3 .1 ,  Job started: Fri Sep 1 9  0 9 : 0 5 : 2 0  1 9 9 7  

_ _ _  

_ _ _  

_ _ _  

> TPA 3 . 1 ,  Job started: Thu Sep 1 8  1 4 : 1 9 : 5 1  1 9 9 7  
nearfld.res 
3 c 3  
< TPA 3 . 1 ,  Job started: Fri Sep 1 9  0 9 : 0 5 : 2 0  1 9 9 7  

> TPA 3 . 1 ,  Job started: Thu Sep 1 8  1 4 : 1 9 : 5 1  1 9 9 7  
npkdoset.res 
3c3 
< TPA 3.1,  Job started: Fri Sep 1 9  0 9 : 0 5 : 2 0  1 9 9 7  

> TPA 3 . 1 ,  Job started: Thu Sep 18 1 4 : 1 9 : 5 1  1 9 9 7  
pkreltim.res 
3 c 3  
< TPA 3 . 1 ,  Job started: Fri Sep 1 9  0 9 : 0 5 : 2 0  1 9 9 7  

_ _ _  

> TPA 3.1,  Job started: 
samplpar.res 
3 c 3  
< TPA 3 . 1 ,  Job started: 

> TPA 3 . 1 ,  Job started: 
totdose.res 
3c3 
< TPA 3 . 1 ,  Job started: 

> TPA 3 . 1 ,  Job started: 
wpsfail.res 
3 c 3  
< TPA 3 .1 ,  Job started: 

> TPA 3 . 1 ,  Job started: 
lhs. inp 
lhs .out 
samplpar.hdr 
3 c 3  
< TPA 3 . 1 ,  Job started: 

> TPA 3 . 1 ,  Job started: 
samplpar.abb 
3 c 3  
< TPA 3 .1 ,  Job started: 

> TPA 3 . 1 ,  Job started: 
tpa .out 

_ _ _  

_ _ _  

_ _ _  

_ _ _  

_ _ _  

Thu 

Fri 

Thu 

Fri 

Thu 

Fr i 

Thu 

Fr i 

Thu 

Fr i 

Thu 

Sep 18 1 4 : 1 9 : 5 1  1 9 9 7  

Sep 1 9  0 9 : 0 5 : 2 0  1 9 9 7  

Sep 1 8  1 4 : 1 9 : 5 1  1 9 9 7  

Sep 1 9  0 9 : 0 5 : 2 0  1 9 9 7  

Sep 1 8  1 4 : 1 9 : 5 1  1 9 9 7  

Sep 1 9  0 9 : 0 5 : 2 0  1 9 9 7  

Sep 1 8  1 4 : 1 9 : 5 1  1 9 9 7  

Sep 1 9  0 9 : 0 5 : 2 0  1 9 9 7  

Sep 1 8  1 4 : 1 9 : 5 1  1 9 9 7  

Sep 1 9  0 9 : 0 5 : 2 0  1 9 9 7  

Sep 18 1 4 : 1 9 : 5 1  1 9 9 7  

dff. out 
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total 11204 
drwxr-xr-x 

-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rwxr -xr-x 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
- rw- r - - r - - 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r- - r- - 
-rw-r- -r- - 
-rwxr-xr-x 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r- -r- - 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r- -r- - 
- rw- r- - r- - 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r- - r- - 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rwxr-xr-x 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rwxr-xr-x 
-rw-r--r-- 
-rw-r - - r - - 

drwx------ 
2 janetzke sunuser 
22 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 

2048 Sep 18 14:44 
7168 Sep 19 17:22 
93 Sep 18 14:34 

4209 Sep 18 14:34 
1161 Sep 18 14:34 

125668 Sep 18 14:27 
1550 Sep 18 14:34 
2041 Sep 18 14:34 
8674 Sep 18 14:34 

850000 Sep 18 14:20 
2460 Sep 18 14:20 
14506 Sep 18 14:34 
48503 Sep 18 14:34 
6927 Sep 18 14:34 
5367 Sep 18 14:34 
46580 Sep 18 14:34 
9800 Sep 18 14:34 
4697 Sep 18 14:34 
6392 Sep 18 14:34 

108203 Sep 18 14:34 
1648 Sep 18 14:20 
4698 Sep 18 14:34 
6075 Sep 18 14:34 
10968 Sep 18 14:34 
9923 Sep 18 14:34 
1943 Sep 18 14:34 

141723 Sep 18 14:34 
104084 Sep 18 14:20 
17302 Sep 18 14:34 
46580 Sep 18 14:34 
637 Sep 18 14:34 
637 Sep 18 14:34 

2529 Sep 18 14:34 
2529 Sep 18 14:34 
540 Sep 18 14:34 
5601 Sep 18 14:34 
1103 Sep 18 14:34 
3655 Sep 18 14:34 
25192 Sep 18 14:20 
10542 Sep 18 14:20 
1218 Sep 18 14:34 

1274984 Sep 18 14:20 
61558 Sep 18 14:34 
5601 Sep 18 14:34 
14806 Sep 18 14:34 
49356 Sep 18 14:34 
456 Sep 18 14:34 

14806 Sep 18 14:34 
49356 Sep 18 14:34 
113379 Sep 18 14:34 
8962 Sep 18 14:34 
38414 Sep 18 14:34 
116799 Sep 18 14:34 

93 Sep 18 14:34 
691232 Sep 18 14:20 
3809 Sep 18 14:34 
16287 Sep 18 14:34 
7413 Sep 18 14:34 
2260 Sep 18 14:20 
637 Sep 18 14:34 
718 Sep 18 14:34 

115576 Sep 18 14:20 
16340 Sep 18 14:34 
620 Sep 18 14:34 

. .  
NEFI I. VEL !k 
airpkdos.res 
ashout.res 
ashp1ume.e 
ashplume. in 5 5 3 r 
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 
ebstrh.dat 
ebstrhc.inp 
echo-fail.dat 
echo-release.out 
fai1t.e 
failt . out 
frac-relrate.out 
gsccdf.res 
gwccdf.res 
gwpkdos.res 
gwttuzsz.res 
infile.ash 
infilper.res 
inv1000.out 
junk.out 
l h s .  inp 
lhs . out 
maxrel.dat 
multiflo.dat 
mv . tpa 
nearfld.res 
nef ii . inp 
nef ii .out 
nef ii . re1 
nef iigz . inp ~ 

nefiisz.out 
nefiisz.src 
nefiiuz.inp 
nefiiuz.out 
nefiiuz.src 
nefiiuz.ve1 
nefmks . e 
npkdoset.res 
pkreltim.res 
ratecl4.out 
rectedge.dat 
relccdf.res 
relcum.out 
re1easet.e 
releaset.out 
relfrac.out 

I/. out 



Listing for Ron Janetzke . ri Sep 19 17:22:25 1997 

I/. out 

-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 
-rw-r--r-- 

1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 
1 janetzke sunuser 

841 Sep 18 14:34 
98662 Sep 18 14:34 

294602 Sep 18 14:34 
5132 Sep 18 14:34 
14470 Sep 18 14:34 
5132 Sep 18 14:34 
47396 Sep 18 14:34 
141124 Sep 18 14:34 
5132 Sep 18 14:34 
14470 Sep 18 14:34 
2566 Sep 18 14:20 
18386 Sep 18 14:20 
11183 Sep 18 14:34 
113379 Sep 18 14:34 
28640 Sep 18 14:34 
3833 Sep 18 14~21 
38041 Sep 18 14:34 
43382 Sep 18 14:44 
44896 Sep 18 14:44 
41519 Sep 18 14:34 
103334 Sep 18 14:19 
146820 Sep 18 14:34 
21389 Sep 18 14:34 
1753 Sep 18 14:34 

relqwgs.res 
rqsna. tpa 
rgsnr. tpa 
rgssa. tpa 
rqssr. tpa 
rqwqssa.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 
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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). 
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p. 2. line 22: dKGboundary definition added, based on modeling described in Scientific Notebook 221. 
p. 3. line 31 through p.4 line 17: DCF‘s for the pluvial biosphere for the closer in water user added here. 
p. 5 line 28 through p. 6 line 14: DCF’s for the pluvial biosphere for the Amargosa Desert Farmer Rancher added here. 



SOFTWARE PROBLEMCHANGE REPORT 
n 

-0 I .  SPCR Number: PA-SPCR-@ /$ 24 
I 

02. Pro-ject Title: TSPA&I Code Development 

03. SPCR Title: Modification of Module DCAGW.f to Allow for A Set of Pluvial Biosphere DCF's 

I 20-5708-762 

04. AFFECTED SOFTWARE AND/OR DOCUMENTATION 

1. Module DCAGW (attached) 

05. DESCRIPTION O F  PROBLEMCHANGE I[ 
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). 

06. PROBLEM SOLUTION/NEED FOR CHANGE I 
The number of DCF's in the code has effectively doubled to accommodate this change. At this time, the DCF values fot 
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 

PROJECT 

Itemized solutions: 

p. 1 line 4 dMAT and dMAP added to the call statement. 
p. 3. line 8: dKGboundary definition added, based on modeling described in Scientific Notebook 221. 
p. 4. line 28 through p.5 line 14: DCF's for the pluvial biosphere for the closer in water user added here. 
p. 6 line 26 through p. 7 line 1 2  DCF's for the pluvial biosphere for the Amargosa Desert Farmer Rancher added here. 

I 



SOFTWARE PROBLEWCHANGE REPORT 

L, 

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

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 

-1. ASHPLUME code &bk Lp 
2 ASHPLUME Version 1 .O - A code for Contaminated Ash Dispersal and Deposition; Technical Description and 

User’s Guide 

05. DESCRIPTION OF PROBLEWCHANGE 

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,rho) = A .Y( z,rho)exp[- Y( z,rho) ] (1) 

where: 

A = BWdW OH( 1 4  1 +Yo)exp(-Yo))) 
WO = The eruption velocity at height z=O C M /s 
VO = the particle terminal velocity at sea level (a function of rho) crn / S  
H = The height of the eruption column W r n  
Y(z,rho) = B(W(z)-Vo)/Vo 
B = A constant determining the fan shape of the column 
W(z) = The particle velocity as a function of height = Wo(l-z/H) cm/5 
YO = Y(z4,rho) 

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,, 1.e. 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 ntptirne 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. 
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A 

ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
C C 

C C 
Program ashplume 

C 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 Written by: Mark S.  Jarzemba, 1/22/97 (this version) C 
C C 

C C 
ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
C 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

maxd = maximum dimension of isopach points 
nmy = maximum number of volcanoes 

parameter (maxd=500) 
parameter (nmy=1000) 
implicit double precision (a-h,o-z) 
implicit integer (i-n) 
character*60 version,title 
common /one/ beta,q,ashdenmin,ashdenmax,dmean,dsigma,fshape 
common /two/ h , w e r u p t O , a i r d e n , a i r v i s , c , u  
common /three/ fdmin , fdmax, fdmean,h in ,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/ ashrholowrashrhohi 
common /twelve/ power,tdur 
common /thirteen/ numapts 
common /fifteen/ ipchar 
common /sixteen/ title ' 

dimension v(10000),xash(maxd,maxd),xfuel(maxd,maxd) 
open(unit=lO,file='ashplume.out',status='unknown') 
version='ASHPLUME version 1.0' 

Uran = amount of waste extruded (1 container - 10MTU) 
icount = a counter for the string of random numbers 

iseed = the random number seed 
max = the number of random numbers to get- 8 random nos. 

per realization 
numapts = the number of particle sizes to use in the histogram 

4 

stored in v 

of particle size at the dose pt. 

icount=l 
iseed=lO 
numapts=30 
write (lO,*)'iseed= ',iseed 
write (10,") version 
max=lO 0 0 0 

C 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

1 
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12. IMPLEMENTED SOLUTION 

\ 

13. Implemented By: s w  I Date: 6 [v  
CNWRA Form TOP-5 (03195) 



CENTER FOR NUCLEAR WASTE 
REGULATORY ANALYSES 

TECHNICAL OPERAVNG PROCEDURE 

Proc. TOP-018 

Revisign4 Cha 0 

Page 21 of a 

SOFTWARE PROBLEMKHANGE REPORT 

-- 
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II 04. AFFECTED SOFTWARE AND/OR DOCUMENTATION 
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05. DESCRIPTION OF PROBLEMKHANGE 
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06. PROBLEM SOLUTIONNEED FOR CHANGE 
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