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JIXR=MAXCOL=7
IF(WRITEY)IXR=MAXCOL~IDEC=16
FILL = SINGLEsANDeFI16eGTe0e

LIMITS

I = YL+0el
JUMP = IeEQole0OReIeGEs3
OUT = [+GEe2
YMIN = YMI
YMAX = YMA
IF(YMI.LT.YMA.AND..NOT.(JUMP.URoOUT)) GOTO 40
IF{INDEX2 «GE«INDEX1) GOTO 20
PRINT 802, (NAME(I)sI=1,NP)
RETURN
IF(JUMP.DOROUT) GOTO 25
JUMP = ¢TRUE.
QUT = JuMmMp
YMIN = Y(INDEXY)
YMAX = YMIN
J = INDEX2 ‘
IF(«NOTeSINGLE) J=J*(NP—1)*(INDEXZ-INDEX1+I)
DO 30 I=INDEX1sdJ
IF(JUMP.AND-Y(!).LT.YMIN) YMIN=Y(1)
XF(OUT.ANDOY(I)OGT.YMAX) YMAX=Y (1)
IF{(YMINSEQe YMAX) GOTO 15
IF(«NOTeFILL) GOTO S0
IF(YMINeGTe0o) YMIN=0,
IF‘YMAX.LT.O.) YMAX=0 e

INITIAL VALUES
IFIRST = INDEX!}
ILAST = [NDEXi=-1}
1100 = INDEX1+50
Jd =7

Y=-SCALE
CALL SCALEY((YMAX—YMIN)/FLDAT(NCOL-J)oYSCALE.PSCALY.IPDTY)

LENGTHs POSITICN AND NUMBER MARKING OF THE Y=AXIS
S = 0el/YSCALE
C = YMIN*S+0,04
IF(YMIN.LT.O.) C=C=1e
KYMIN = IFIX(C)=x10
C = YMAX*%S+0.96
IF{YMAXelLTeOes) C=C=1,
KYMAX = IFIX(C)%10
IF(KYMINGCEQsO) KYMIN=0O
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IF{(KYMAX«EQeO) KYMAX=0

NY = KYMAX<=KYMIN+1

I = NCOL=6~NY

IF(l1eGE«0} GOTO 70

J = J+id

GOTO 60

NXB = S+l/2

NXE = NXB+NY=1

IF(NXE+2.GT « MAXCCOL) GOYTO 5

NNMARK = NY/10

INCR = 10e%PSCALY 40l

IY{(1) = INCR*®KYMIN/L1O

DO 80 I=2sNNMARK

IY(I) = IY(I-1)+INCR
POSITION OF THE X=AXIS (ORIGO)

NXO = NXB

MLEFT = 0

IF(KYMINGLT e 0eANDeKYMAXeGT«0) GOTO 90

IF(KYMAX«GTo0) GOTO 110

NXQO = NXE

MLEFT = NNMARK

GOTO 110

DO 100 I=1¢NNMARK

IF(IY(I)eEQeO) GOTO 110

NXO = NXO+10

MLEFT = MLEFT+L

CALL DECODH(NXOsHNXOs1 63}

FORMATS ANU SCME OTHER PRINTING PREPARATIONS

THE NUMBERING OF THE Y-=AXIS
NXB=5

«GTe0) GOTU 130

20 1=2+4

I} = BLAKNK

GOTO 140

FML1(4) = FMX{1)}

CALL DECCODH(IFMig2s2)

CALL DECODH{NNMARKsFM1:5s2)

THE Y=AXIS ITSELF
CALL DECODH(NXDsFM2,292)
FM2{(5) = FM1(5)

FM2(6) = FML(6)

MARKS FOR EVERY 10 AND EVERY 100 LINES (FM3 RESPe
DO 150 I=2s4
FM3(L) = FM1(1)
FMa(I) = FML(I)
DO 160 I=5,13
IF(1.EQe¢9) GOTO 160
FM3(I) = BLANK
FM4(I) = BLANK
CONTINUE

IF(MLEFT.EQsNNMARK) GOTO 210
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GOTO 230
CALL ODECO
DO 200 =}
FM&(1) = F )
CALL DECOD EFTeFM3s5s2)
DO 220 =5,

FM3(1+2) = F (I-=3})
FM&(I+2) = FMX(9=1)

FM&(I) = FM3(1I)

NMARK = KNNMARK<+2

[IX = MLEFT+1

DO 240 I=1sNMARK

IX{I) = IPLUS

IX(IIX+1) = IAST

SPECIAL NUMBER MARK ON THE X=-A4XIS
I = NX0O=5
IF(I«GTe0) GOTO 260
DO 250 I=2,5
FMS{I) = BLANK
GOTO 270
CALL DECODH(IsFMSs243)
FMS(5) = FMX(1)

INITIAL PRINTING
IF(ISeLTe0) WRITE(IOs901)
Is = 1
S = BLANK
IF(eNOT«SINGLE) S=PLURAL
WRITE(IQ,902) S,IPOTY
WRITE(IO»903) (NAME(I)eYMARK(I),I=1sNP)
NUMBER=NPC+1
IF (NUMBER«GT«NR)GO TO 1
IF{NAME (NUMBER)«EQeBLANK)GC TO 1§
WRITE(IOs90S) (NAME( 1), ISNUMBER,NR}
CONTINUE
IF{(«NOT.WRITEX)GO TO 275
CALL DECODH{IXRsFM9s243)
IF{«NOT.WRITEY)GO TO 271
IXR1=[DEC+2
CALL DECODH({IXRL  sFM9,8,1 )

CONTINUE

WRITE(IOsFMS3)

IF(eNOTeWRITEY) IXR=IXR+2
IXR=IXR=[DEC=2

CALL DECODH(IXRsFM10,2,3)
IFIELD=IDEC+9

IF(eNOT e WRITEY) IFIELD=IFIELD=2
CALL DECODH(IFIELDFM1047+2)
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CALL DECODH(IDEC FM10s10s1)
FMIO{6)=FMT(1)

FM10(9)=DOT

FMIO(L1L1)=FMT(2)

CONTINUE

IF(NPoNEe4) WRITE(IO:904)
WRITE(IOSFML) (IY(L[)sI=1¢NNMARK)
WRITE(IO,FM2) (YAXISsI=1sNNMARK)

THE NUMBERING OF THE EVERY 100 LINES MARKING

J = NNMARK=1
IF(IIXeGTeJ) GOTO 290
DO 280 I[=I1IXedJd

IV{i) = IY(I+1l)
IY{NNMARK) = IY(JI+INCR

PREPe OF THE NXX—=CALCULATION (INTERPOLATION)
YMIN = FLOAT(KYMIN)*YSCALE
S = FLOAT(NY=1)/(FLOAT(KYMAX)®YSCALE=~YMIN}
ANXB = FLOAT(NXB)+0e5

NOW EVERYTHING IS READY FOR THE ACTUAL PLOTTING

INCR = MOD(INDEX1,10)

JUMP = INDEX1eNE«ILAST+1eANDeINCReNEsO
ILASYT = INDEX2

NPOINT = INDEXi-1
IF{INCReEQeOcAND INDEXL1 eGT < IFIRST) INCR=10

THE PLCTTING LGOP ITSELF
DO S00 I=INDEX]1 s INDEX2
NPOINT = NPOINT+1
NXX = ANXB+Sx(Y(NPCINTJ}=YMIN)
OUT = NXXelLTeNX3eOReNXXeGTeNXE
IF(INCR«EQs10) GOYC 420
IF(JUMP) GOTO 410

NORMAL PLOTTING
DO 310 J=6,10
FM6(J) = BLANK
IF(QUT) GOTO 350
NY = 2
NX = NXX=NXO
IF(NX) 32093305340
Y TO THE LEFT OF THE X=AXIS
CALL DECODhINXXsFM6+253)
XD(1) = XMARK
XD(2) = DOT
GOTO 390
Y ON THE X=AXIS
IF(FILL) GQAYTO 350
NV = |
XD(1) = XMARK
GaOTO 360
Y TO THE RIGHT OF THE X=AXIS
XD(1) = DOT
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445

S1
XD(2) = XMARK
GOTO 360
Y OUT OF RANGE
NV = 1
XD(i) = 047

DO 370 J=2s4

FM6(J) = HNXO(J=1)

IF{NVeEQe 1) GOTO 400

FM6(10) = FMX(T7)

J = [ABS(NX)=1

IF{JEQe0) GOATO 400

CALL DECODH{JsFME:6493)

FM6(9) = FMX(1)

WRITE(IOsFM6) (XD(J)s J=1sNV)
IF(WRITEXeANDo e NOTeWRITEYIWRITE(IOsFMLIO0 IX(I)
IF(WRITEY)IWRITE(IOsFMIOIX(I)YREAL(IL)
GOTO 440

IF REPEATED CALL WITH A JUMP IN INDEX
JUMP = oFALSE
WRITE(IQ.FMS5) I
GOTO 430

MARK AT EVERY 10 LINES

INCR = O

IX(IEX) = I

WRITE(IO.FMB) (IX(JI)pJ=1s NMARK)
PRINTING OF A SINGLE X

IF(OUT eOReFILLeANDsNXXeEQeNXO) GOTO 440

CALL OECODH(NXXFM7s2+3)
WRITE(IQ«FM7) XMARK

ADDITIONAL POINTS PLOTTED ON THE SAQE LIKE
IF(SINGLE) GOTO 44S
DO 442 J=2sNP

"NPOINT = NPOINT+1

NXX = ANXB+Skx(Y(NPOINT)=YMIN)
IF(NXXelLT e NXBeOReNXXeGT eNXE) GOTO 442
CALL DECODH(NXX ¢FM7s293)
WRITE(IQOsFM7) YMARK(J)
IF(WRITEXIWRITE(IG.FMIOIX(I)

CONTINUE

GOTO 480

FILLING THE SPACE BETWEEN X=AXIS AND THE Y=POSITION WITH
XMARKS (STAPLE DIAGRAM) ¢
NOT.FILL) GOTC 480
UT) NXX=MAXO (NXBpyMINO{(NXEsNXX))
NXX=NXO
IABS(NX)=1
KeLEe0) GOTO 500
(INCReNEeOeANDe e NOT«QUT) GOTO 450
CALL OECODH(K sFM8 6:3)
GOTO 470

HWQOe
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2575 450 DO 460 J=658 2578
2576 460 FMB(J) = FM6(J) 2576
2577 470 CALL DECODH{MINO{NXOsNXX)+1sFMBes2s3) 2577
2578 WRITE(IQsFM8) (XMARKsJ=1sK)} 2578
2579 GOTO 500 2579
2580 C 2580
2581 C CHECK FOR AND PRINTING OF THE EVERY 100 LINES MARK 2581
2€82 480 IF(INCR«NE«I) GOTO 500 2582
25E3 IF(MOD(I+]1+100)sNEesOeOReILT<I100) GOTO 500 2583
2584 1100 = I+50 2584
28€% WRITE(IOsFM4) (IY(J)oeJ=1sNNMARK) 2585
2586 C 2586
2587 S00 INCR = INCR+1} 2587
2588 RETURN 2588
2589 C 2589
2590 €01 FORMAT(//3X+60H*%xxPLOTY: ERROR IN NPC OR NCOL OR IUs%%F IRST VARIAB 2590
2591 ILE NAME: A6 3H*xmx//) 2591
2562 802 FORMAT(//3Xe52H=%%pPLOTY: ERROR IN LIMITS OR INDEX OF THE VARIABLES 2592
2593 1 sAGs3H®RX%®/(S5X s A6 o 3H%E%R %) ) 2593
25%4 S01 FORMAT(1HL) 2594
2595 902 FORMAT (/3Xs19HPLOT OF THE NUCLIDE,AlesS57Xs 30HSCALES VARIABLE VALUE 2595
2596 1 = Y®10%%x,][3) 29596
2597 G903 FORMAT(1H+e23Xs4(2XsA642H (sAleIH) I/ (24X s4(2XsA6s2H (Al siH))Y) 2597
2598 S04 FORMAT(1IH ) 2598
2599 905 FORMAT (3Xs19HCONTRIBUTICNS FROMS 62X s4{2XeABsaX) 2599
2600 ¥ (24X 4 (22X A6 o4& X) )} ) 2600
2€01 ND 2601
2602 UBRUOUTINE SCALEY(S,S5CALsCS5CAC, IPOTY 2602
2603 C ) 2603
2604 C THIS ROUTINE CALCULATES THE Y=AXI!S FOR THE LINE=PRINTER PLOT 2604
2605 C 2605
2606 C 2606
2607 C THIS ROUTINE IS USED FOR PLOTTING ON THE LINE PRINTER 2607
2608 C : 2608
2609 C 2609
2610 C CALCULATION OF THE SCALE FOR LINE PRINTER PLOTTING ROUTINES. 2610
611 C S = THE PRELIMINARY NUMBER OF UNITS PER COLUMN OR L INE 2611
2612 C SCAL = THE RESULTING SCALE IN UNITS PER COLUMN OR LINE 2612
2€EL3 C CSCAL = THE NUMBER OF PRINTED UNITS PER COLUMN OR LINE 2613
z6l4 C IPOT = THE POWER OF 10 : 2614
€15 C 2615
2616 DIMENSION CSCALE(7) 2616
2617 C 2617
2618 DATA EPS/0¢0001/7s NSCALE/T7/ s CSCALE/ 1le31 6592092564685 00 705/ 2618
Z2EL19Q C 2619
2E20 C = ALOGI10O(S)+EPS 2620
2621 IPOT = ABS(C) 2621
2622 IF(CelL,ToO0e) IPOT==IP0OT=1 2622
2623 SCAL = S/10e%%xIPOT 2623
2624 [IF(SCALLE«CSCALE(NSCALE)) GOTO 10 2624
2625 IPOT = [POT+1 2625
2626 SCAL = SCAL/10e 2626
2627 10 DO 20 I=1sNSCALE 2627
2628 CSCAL = CSCALE(]) 2628
2629 IF{CSCAL.GE«SCAL) GOTO 30 2629
2630 20 CONTINUE

2630
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2631 30 IF(IPOTeLTeleORIPOTGTe2) GOTO 40 2631
2632 CSCAL = CSCAL*10.**IPOT 2632
2633 IPOT = 0 2633
2634 SCAL = CSCAL 2634
2635 RETURN 2635
2636 40 SCAL = CSCAL*10.**IPOT 2636
2637 RETURN 2637

_Z638 END 2638
2639 SUBROUTTINE DECOOH(N.THsILsNE) 2639
2640 C 2640
2641 C THIS ROUTINE CONVERTS INTEGRERS TO HOLLERITH DATA 2641
2642 C 2642
2643 C 2643
2644 C THIS SUBROUTINE DECODES THE INTEGER NUMBER N AND PUTS THE NP 2644
2645 C RIGHTMOST FIGURES CCNVERTED INTO IH=-HOLLERITH INTI THE ARRAY 2645
2646 C IHe IH(IL) IS THE LEFTMOST OF THE NP IH-ELEMENTS CONCERNED. 2646
2647 C THE IH=-ELEMENTS ARE FILLED FROM THE RIGHT, AND IF NP IS GREA~ 2647
2648 C TER THAN THE NUMBER OF SIGNIFICANT DIGITS IN Ns THE LEFT ZERCS 2648
2649 C ARE BLANKEDs AND IF BESIDES N<Os, THE SIGN WILL BE SUPPLIED. 2649
2650 C 2650
2651 REAL*8 IH(1)sNH(10),MINUS,IBLANK 2651
2652 ¢ 2652
2653 LOGICAL POSsNOZERQ 2653
2654 ¢ 2654
2€55 DATA NH/1HO s 1H1 s 1H231H3s1H4 s 1HS s 1H6 o 1H7 s 1HBe 1HI/ s MINUS/1H=/ 4 2655
2656 1 IBLANK/LIH / 2656
2657 C 2657
2658 POS = NeGEoO 2658
2659 NOZERO = +TRUE. 2659
2660 NN = TABS(N) 2660
2661 J = IL+NP 2661
26€2 DO 20 I=1,NP 2662
2663 IF(NOZERQ) GOTO 10 2663
2664 IH(J=~1I) = IBLANK 2664
2665 IF(POS) GOTO 20 2665
2666 POS = +TRUE. 2666
2667 IH{J=1) = MINUS 2667
2668 GOTO 20 2668
2669 10 M = MOD(NN,10) 2669
2670 [H(J=~I) = NH(M+1) 2670
2671 NN = NN/10 2671
2672 NOZERO = NNeGTe0 2672
2673 20 CONTINUE 2673
2674 RETURN 2674

2675, END 2675
2676 REAL FUNCTION TEXP*8(ARG) 2676
2677 REAL*8 ARG 2677
2678 IF(ARGeLT e=1806 e 0ReARGeGTs174¢6)G0 TO 1 2678
2679 TEXP=DEXP(ARG) 2679
2680 RETURN 2680
2681 1 TEXP=0.0D0 2681
2682 RETURN 2682
2683 END 2683
Z6E4 REAL FUNCTION TEXPI*16(X) 2684
2685 REAL %16 QEXP,X 2685
2686 IF(XelTe=180e060ReXeGTo17446)GO TO 1

2686
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2687 TEXPLI=QEXP(X) 2687
2688 RETURN 2688
2689 TEXP1=06,0 2689
2690 KRETURN 2690
2691 END 2691
2692 REAL FUNCTION TDERFC*8(X) 2692
2E93 REAL®8 X 2693
2694 IF(XeGTe12.0)GO0 TO 1 2694
2665 TDERFC=DERFC(X) 2695
2696 RETURN 2696
2697 TDERFC=060 2697
2668 RETURN 2698
2699 END 2699
2700 FUNCTION INTNUK (BNAME) 2700
ce701 REAL*8 BNAME 2701
2702 REAL %16 ETEXP(79)sAN{(75),C(75) 2702
2703 REAL%*8 ANAME(76) 2703
2704 COMMON/DEY 2/ ETEXP.AN-C-ANAMEvSF(75).NUK(?S).INoISL 2704
27085 999G FORMAT(®1°///710X, " %%k INTNUK HAR ANROPATS MED ©® sAGs® skxkko ) 2705
2706 DO 10 I=1,ISL 2706
2707 IF (ANAME(I)eNE«BNAME) GO TO 10 2707
2708 INTNUK=] 2708
2709 RETURN 2709
2710 10 CONTINUE 2710
2711 WRITE(6+:999) ENAME 2711
2712 STOP 2712
2713 END 2713
2714 SUBROUTINE FwD2 2714
2715 C 2715
2716 C ===-= THIS ROUTINE IS FOR STEP RELEASE WITH DISPERSION 2716
2717 C === FOR TWO=-NUCLIDE CHAINS 2717
2718 C 2718
2719 C Kl eNEse K2 oNEe K3 2719
2720 C 2720
2721 IMPLICIT 2721
2722 * REAL*8 (A=Hz;0=2) 2722
2723 LOGICAL LSw 2723
2724 LOGICAL LG 2724
2725 COMMON /LLL/ 2725
2726 * LSNsLSwW 2726
2727 COMMON /ZXXX/ 2727
2728 + XXS, XX6 s » XX7s XX19e 2728
2729 + XX29, XX39 2729
2730 COMMON/FFFFF / ENAME(3).THALF(B),CIN(3).ALAMB(3).AC(3):R(3)- 2730
2731 # GAP(G)’TO'TOPQETADTHETAyVQSCL 2731
2732 COMMON /LGTEST/ LG(6) 2732
2733 COMMON /DIV/ 2733
2734 * DSWsDSN 2734
2735 DATA EXPMIN/174.D00/ 2735
2736 FL1iAl2=F1l1(1s2) 2736
2737 F15A12=F15(1+2) 2737
2738 FL6A12=F16(1+2) 2738
2739 CALL FF7M (1+2,F7ME12) 2739
2740 CALL FF7P (1s2sF7PE12) 2740
2741 CALL FF20M(142,F20ME) 2741
2742 CALL FF20P(1s2+F20PE)

2742
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c...

CALL BB16 (1+2,1,8E121)
RETURN

ENTRY BWDZ2(SWD1,SwWD2, SWD3sNTsJ)
LSW=6eTRUE«
TAU=T/SCL %V
ETRM=P%*ETA
GIOME=0D0
GIMA=0.D0
YOM=0,D0
D9M=0.D0
B9M=0.0D0
GIMEL12=0.D0
GIMAL2=0,D0
YOM12=0,D0O
DOM12=0eD0O
BO9M12=0.D0
GIOPE=0.D0
GOPA=0,D0
GOPE12=0.D0
GI9PA12=0.D0
G21lE1=0.D0
G21A1=0.00
G21lPE2=060D0
G21PAZ2=0+0D0
Y211=0.00
D211=0.00
B21i1=0.00
G21E2=0.D0
G21A2=0.,D0
Y212=0,D0
D212=0.D0
B212=0.,D0
G22E1=0.D0
G22A1=0,D0
G22E2=0eD0
G22A2=0.,D0
G23ME=0.D0
G23MA=0,D0
Y23M=0.D0
D23M=0.D0
B23M=0.,D0
G23PE=0+D0
G23PA=0D0

BEGIN CALCULATIONS FOR TwO MEMBER CHAINS,

CALL FFS (1s2,FSE12)

CALL FF9M (1-2.1.2oF9ME.F9MA.X9M E9Me AOM )

CALL FF9M (1,2, 2-1.F9ME12.F9MA12.X9M12.59M12.A9M12)
CALL FFop (ls2,112-F9PEoF9PA)

CALL FFOP (14242, 1,FOPEL12,F9PAL12)

CALL FF19 (loFIQEl)

CALL FF19 (2,F19E2)

CALL FF21 (1,F21E1,F21A 1sX211:E211, ]

CALL FF21 (2,F21E2,F21A2, X212,E212, )

2743
2744
2745
2746
2747
2748
2749
2750
2751

2752
2753
2754
275S
2756
2757
2758
2759
2760
2761
2762
2763
2764
2765
2766
2767
2768
2769
2770
2771

2772
2773
2774
2775
2776
2777
2778
2779
2780
2781

2782
2783
2784
2785
2786
2787
2788
2789
2790
2791

2792
2793
2794
2795
2796
2797
2798
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2799
2800
2801

2802
2803
2804
28095
2806
2807
2808
2809
2810
2811

2812
2813
2814
2815
2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2827
2828
2829
£830
2831

2832
2833
2834
2835
2836
2837
2838
2839
2840
2841

2842
2843
2844
2845
2846
2847
2848
2849
2850
zg<l
2€52
2883
2854

ale
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110

CAlLl. FF2IP(2.F2IPEZ2F2LPAZ}
CALL FF22 (1sF22E1+F22A1L1)
CALL FF22 (2+F22E2,F22A2)
CALL FF23M (192:F23ME+F23MAX23MsE23MaA23M)
CALL FF23P (102¢F23RPE,F23PA)
YOM12=0+,0D0

YOM=0.0D0

¥211=0.,000

¥212=0.,0D0

Y23M=0.0D0

B9P12=0.000

B9P=0,0D0

BIML2=0,0D0

BOM=0.000

8211=0,0D0

B212=0,00D00

B23P=0.0D0

B23M=0.0D0

G22A2=0+,000

G22A1=06,0D0

SAVE=THETA
TERMEI=THETA=T/SCL*V

IF (TERMEl«LTe0sD0O) GO TO 110
THETA=TERME L

CALL FFOM (14261 92:GIMEsGSMAsYIMsDOMsB9OM)

CALL FFOM (192251 +sGIMEL2sGIMAL2,YIMI2,09M12,B9M1L2)
CALL FFOP (15241 +2+sGIPEGIPA)

CALL FFIOP (1+2+2»1eGIPEL12sGO9PAL2)

CALL FF21 (1+G2LlE1sG21A1,¥Y211,D211sB211)

CALL FF2] (2:G21E2+G21A42,Y212sD212,8212}

CALL FF22 (1+,G22E1+G22A1)

CALL FF22 (2+G22E2:G22A2)

CALL FF23M (1+2sG23MEsG23MAY23MsD23MeB23M)

CALL FF23P (L¢2¢G23PEsG23PA)

CALL FF21P(2:G21PE2,G21PA2)

THETA=SAVE
CONTINUE
TERME3=0.,000
TERMA3=0.0D0

- - - 4-=TH TERM
IF(-NDT.LG(Z))GO TO 300
CALL SUMZ2 (FSGPE12sFOPA12sFIPE+s=FSPATERMEL s TERMAL )
CALL SUM2 (GY9PE12,GI9PA12¢GI9PEs=GIPAsUERMEL yUERMA1)
UERME1=UERMEL+8E12}
CALL SUMZ2 (TEKMEL s TERMAl,UERMEL s=UERMA]l s TERMEls TERMALY
TERMELI=TERMEL+4F7PEL12
CALL DIFERF (X9M12,E9M12,A9MI2 s XIMsEGMsAGMs TERMEZ2 s TERMAZ )
CALL DIFERF (Y9M12sD9M12sBIM1I2:,YIM; DM BOMs UERMEZ2sUERMAZ)
UERME2=UERME2+BEL121}
CALL SUM2 (TERMEZ2sTERMAZ2,UERME2 s=UERMAZ2, TERME2, TERMAZ2)
TERMEZ2=TERME2+F7ME]1 2
CALL SUM2 (TERME1 ,TERMAl s TERME2s TERMA2 o TERME3,TERMA3)
TERMEJI=TERME3+FS5EL2
TERMA3=TERMA3*F 11 A12%F16A12
TRME4=TERME3

2799
2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814
28195
2816
2817
2818
28:9
2820
2821
2822
2823
2824
2825
2826
2827
2828
2829
2830
2831
2832
2833
2834
2835
2836
2837
2838
2839
2840
2841
2842
2843
2844
284S
2846
2847
2848
2849
2850
2851
2852
2853
2854
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2855 TRMA4=TERMA3 285%
2856 C 2856
2857 C = e - == 3=RD TERM 2857
2858 300 CONTINUE 2858
2859 CALL DIFERF(Xle.Ele.A21l.Yle.Dle.BZII.TERMES.TERMAS) 2859
2860 CALL SUMZ2 (F22E1 sF22A15G22E1,=G22A1 sTERME7 s TERMA7 ) 2860
2861 CALL SUM2 (TERME7.TERMA7, TERMES :TERMAS s TERMESs TERMAS ) 2861
z8E€E2 TERMAS=TERMAS%®F16A12 2862
2863 TERMES=TERMES+F19E1 2863
28€4 C 2864
2865 CALL DIFERF(X212,E2125A212sY212,D212+B212 TERMEB, TERMAS ) 2865
2866 CALL SUM2 (F2LPE2sF21PA2:G21PE2,=G21PA2, TERME7s TERMA7) 2866
2867 TERME7=TERME 7+ETRM 2867
2868 CALL SUM2(TERMEB,TERMAB s TERMET7 s TERMA7 ¢y TERMES s TERMAS 2868
2869 TERME4=TERME4 +F 1 9E2 2869
2870 CALL SUM2 (TERMES TERMAS, TERME4 s=TERMA4 ¢ TERME4 s TERMAG } 2870
2871 TERMA4=TERMA4 %XF11A12 28714
2872 C 2872
2873 CALL SUM2 (TERME3 sTERMA3,TERME4 ,TERMA4 s TERMEQs TERMASG ) 2873
2874 TRME3=TERMES4 2874
875 TRMA3=TERMAS4 2875
2876 C 2876
2877 (C 2=ND TERM 2877
2878 IF(«eNOTLG(1))GO TO 400 2878
2879 CALL SUM2 (F23PEsF23PAsG23PE+~G23PAsTERME3 . TERMA3) 2879
2880 CALL DIFERF (X23MoE23MsA23MeY23MeD23Ms B23M,TERMEL s TERMAL ) 2880
2881 " TERME3=TERME3+F20PE 2881
28§82 TERMELI=TERME L $F20ME 2882
2883 CALL SUM2 (TERME3¢TERMA3, TERMEL s TERMAL ¢ TERMEZ s TERMAZ ) 2883
2884 TERMEZ2=TERMEZ2+F19E1 2884
Z28ES TERMAZ=TERMAZ2*F Ll 1Al2%F15A12 2885
2886 C 2886
2887 CALL SUMZ (TERME9+TERMAG s TERMEZ s TERMAZ2s TERME3 s TERMA3) 2887
2888 TRMEZ2=TERME?2 2888
2889 TRMAZ=TERMA2 2889
2890 GO TO 500 2890
2891 400 CONTINUE 2891
2892 TERME3=TERMEQ9 2892
2893 TERMA3=TERMA9 2893
2854 500 CONTINUE 2894
2865 C 2895
2896 SWD2=00D0 2896
2897 IF (TERMA3+EQ.0+D0O) GO TO 120 2897
2898 C TERME3=TERME3 +DLOG(DABS(TERMA3)) 2898
2899 IF (TERME3.LE«=EXPMIN) GO TO 120 2899
2900 IF(TERME3 eGT ¢174eD0) LSW=eFALSE, 2900
2901 9000 FORMAT(® BWD2's1P3G20612/5X53G20612/5X53G2012) 2901
2902 IF(.NOT.LSW)NRITE(é.9000)THETA.TERMEB.TERMAB.TRME4.TRMA4.TRME3. 2902
2503 * TRMA3 s TRME2 s TRMAZ 2903
2904 IF{eNOTLSW) RETURN 2904
2905 C SWD2=DSIGN(DEXP( TERME3) s TERMA3) 2905
2906 SWD2=TERMA3*DEXP(TERME3) 2906
2907 120 RETURN 2907
2908 END 2908
2909 SUBROUTINE FNOD2 2909
2910 C

2910
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2911

2912
2913
2914

29156
2916
2917
2918
2619
2920
2921

2922
2923
2524
2925
2926
2927
2928
2929
2930
2931

2932
2933
2934
2935
2936
2937
2938
2939
2940
2941

2942
2943
2944
2945
2946
2947
2948
2949
2950
2951

2952
2653
2954

2955
2656
2657
2958
2959
2960
2G€1

29¢€2

2G€3
29€4
2665
2966

[aXalakals
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C
Cooe
C

C
C

120

130

==== THIS ROUTINE IS FOR STEP RELEASE WITHOUT DISPERSION
e FOR TWO=NUCLIDE CHAINS

Kl eNEe K2 oNEe K3

IMPLICIT
% REAL*8 {(A=H,0=2)
LOGICAL ULSN
COMMON /LLL/
b LSNsLSW
COMMON/FFFFF/ ENAME(3),THALF(3).CIN(B).ALAMB(B).AC(B).R(B)»

* GAP(6) e TOsTePsETAsTHETA YV o SCL

COMMON /XXX/
+ XXSe XX6 s XXTs XX19,
+ XX29 XX39

FL1l1Al2= F11(1,2)

FISAL12=F15(1,2)

F16A12=F16(1,2)

CALL FF30(1s2sF30E12)

caLlL FF33 (1e2sF33E12)

RETURN

ENTRY BNOD2(SNOD1sSNOD2sSNOD3sNTeJ)
LSN=e TRUE &

DATA EXPMIN/174.D0/

TAU=T%V/SCL

SAVET=THETA

THMT=THET A~TAU

BEGIN CALCULATIONS FOR TWO MEMBER CHAINS.

F34A1=F34(1)
F34A2=F34(2)

CALL FFS (1s2,FSE12
CALL FF19 (1,F19E1)
CALL FF19 (24FL9E2)
CALL FF30 (1+2,F30E
G34A1=0.0

G34A2=0,0

IF (THMT «LTe0e¢) GO TO 120
THETA=THMT

G34A1=F34(1)

G34A2=F34(2)

THETA=SAVET

———— 4=TH TERM

CONTINUE

TERME4=0+0D0O

TERMA4=0,0D0

GD=G34A1=-G34A2

IF (DABS(GD)elLTelsE~30) GO TO 130
TERMA4=F11A12%F16A12%GD
TERME4=FSE12+(XXS=XX19)+F30E12

)

12)

=== 3RD TERM
CONTINUE
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2967 TERME3=0,000 2967
2668 TERMA3=0,000 2968
2569 TERMAS=0.0D0 2969
2970 TERMES=06000 2970
2971 FD=F34A2=-F34A1l 2971
2672 IF (DABS(FD)elLTeleE~30) GO TO 140 2972
2673 TERMA3=F11A12%F16A12%FD 2973
2574 TERME3=FSEL12+4+F30E1L12 2974
2975 140 CALL SUM2 (TERME4sTERMAG o TERME3, TERMA3sTERMES, TERMAS) 2975
2676 C 2976
2677 C ———— 2ND TERM 2977
2678 TERME2=0.000 2978
2679 TERMA2=0,0D0 2979
2980 FMGL=F34A1=G34Al 2980
2681 FMG2=F 34A2~-G34A2 2981
2982 IF (DABS{FMG] )elT el eE~30sANDeDABSIFMG2)elLTo1E~30) GO TO 150 2982
2983 ARG2=F16A12%FMG] 2983
2984 CALL SUM2 (F19E1+ARG2¢F L19E2+~FMG2, TERMEZ2+ TERMAZ) 2984
2985 TERMA2=TERMAZ*F 11 ALl2 2985
2686 C 2986
2987 C —==e= {ST TERM 2987
2988 150 CONTINUE 2988
2989 TERMEL=06000 2989
2990 TERMALI=0,0C0 2990
2991 TERMEG6=0.000 2991
2992 TERMAG6=0,00D0 2992
2993 FMG=F 34 A2=G34 A2 2993
2994 IF (DABS(FMG)elLTeleE=30) GO TO 160 2994
2995 TERMAL=F11ALl2%FL5AL2%FMG 2995
2966 TERMEI=FI9E14F33E12 . 2996
2697 160 CALL SUMZ2 (TERMEL s TERMAL1, TERME2,TERMA2,TERMEG6 +» TERMAG) 2997
2998 CALL SUM2 (TERMES sTERMASsTERMEG s TERMAG6s TERMET7 s TERMAT) 2998
2999 C 2999
3000 SNOD2=060 3000
3001 IF(TERME7eGT el 746D0) LSN=eFALSES 3001
3002 IF{ e NOT eLSN)WRITE(6+9000) THETAs TERME7 s TERMA7  TERMES s TERMAS s TERME2e 3002
3003 TERMAZ2 s TERMEL s TERMAL 3003
2004 9000 FORMAT(® BNOD2®,1P10GL24) 3004
3005 IF{ eNOTeLSN} RETURN 3005
3006 IF (TERME7 eGT e=EXPMIN) SNOD2=2 ¢DO*TERMA7*DEXP(TERMET7) 3006
2007 RETURN 3007
2008 END 3008
2009 SUBROUTINE FWOD3 3009
3010 C 3010
3011 C THIS ROUTINE CALCULATES THE VALUES OF THE TIME INDEPENDENT 3011
3012 C FUNCTIONS FOR BWD3 3012
3013 C 3013
2014 C - 3014
3015 C 3015
3016 C K1 oNEe K2 eNEe K3 3016
3017 C 3017
3018 IMPLICIT 3018
3019 REAL*¥8 (A=H,0=Z) 3019
32020 COMMON/FFFFF/ ENAME(3)s THALF(3) sCIN(3) s ALAMB(3)sAC(3)eR(3)s 3020
3021 GAP(6)sTOs TsPsETAsTHETA SV sSCL 3021
022 COMMON /VFUNC/ F4A121 4F4A131,F4AL122:F4A231+F12AsF13AsF14A1,F14A2, 3022
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2023 L FLOA23sF1T7AL2:FLTAL3¢F1T7A2L+FLTA23sF17A3LF17A32, 3023
3024 * F1B8A12,F1BAL3sFLEA23¢F1BA22FOME FO6PE FTMEL3, 3024
30295 * FIMEL2¢F7TMER39sFTPEL2+FT7PEL3+F7PE23+F20MEF20PE, 3025
3026 * F20MEL s F20ME2,+,F20PEL1 +F20PE2,BE231+BE232,BE121,BE131 3026
3027 FGAL21=F4(1+s2s1s3) 3027
3028 FGAL3L1=F4(1+3s1+2) : 3028
3029 FaAl22=F4(1+29s293) 3029
3030 FAaA231=F4(2+3+102) 3030
2031 FL2A=F12(1+2) 3031
3032 FL3A=F13(1+s2¢3) 3032
3033 F14A1l=F14(1¢2¢391) 3033
3034 Fl4aA2=F14(1s2+3:2) 3034
3035 F16A23=F16(2+3) 3035
2036 FL7AL2=F17(1.2) 3036
3037 F17A13=F17(1,3) 3037
3038 F17A28=F17(2s1) 3038
3039 F17A23=F17(2+3) 3039
32040 F17A31=F17(3.1) 3040
2041 F1T7A32=F17(3+2) 3041
3042 F18A12=F18(le¢ls2) 3042
3043 F18A13=F18(1e¢ls3) 3043
3044 FL8A23=F18(1+2+s3) 3044
2045 FL8A22=F18(2s2+3) 3045
3046 CALL FFO6M (1l s2+3+sF6ME) 3046
2047 CALL FF6P (1+233sF6PE) 3047
3048 CALL FF7M (1+3:F7MEL13) 3048
2049 CALL FF7M (1:2sF7MEL2) 3049
3050 CALL FF7M (2s3+F7ME23) 3050
3051 CALL FF7P (1s2,F7PE12) 3051
3082 CALL FF7P (1+3sF7PEL13) : ’ 3052
3053 CALL FF7P (2+3+F7PE23) 3053
2054 CALL FF20M (1s2+F20ME) 3054
3055 CALL FF20P (1s2:F20PE} 3055
2056 CALL FF20M (1,3+F20MEL) 3056
3057 CALL FF20M (2+3,F20ME2) 3057
3058 CALL FF20P (1+3+,F20PE1) . 3058
2059 CALL FF20P (2:3.F20PE2) 3059
3060 CALL BB16(2,3+1,8E231) 3060
3061 CALL BB16(2+3+2+8E232) 3061
320€2 CALL BB16(1s2.1,8E121) v 3062
30€3 CALL BB16(1+s3+1+BEL131) 3063
3064 RETURN : . 3064
20€S END o 3065
3066 SUBRUOUTINE, BWD3 (SWO1sSWD2sSWD3sNTJ) 3066
3067 C 3067
3068 C —=we= THIS ROUTINE [S FOR STEP RELEASE wITH DISPERSION 3068
3069 C e FOR THREE=NUCLIDE CHAINS 3069
2070 C 3070
3071 C Kl eNEe K2 eNEe K3 3071
2072 C 3072
3073 IMPLICIT 3073
3074 * REAL*8 (A=H,0-Z) 3074
3075 LOGICAL LSwW 3075
3076 LOGICAL LG 3076
3077 COMMON /LLLY/ 3077
3078 * LSNsLSW

3078
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3079
3080
2081
2082
3083
2084
308S
3cC86
3087
3088
2089
3090
3091
3092
3083
3064
2065
3096
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#HRE ¥ O+

L 3

E 61
COMMON /XXX/
XXS s
XXK29

XX6E o
XX39

XX7 s XX1%e

COMMON/FFFFF/ ENAME(3) e THALF(3) s CIN(3)e ALAMB(3) sAC(3)sR{3),

GAP(6) s TOs TsPsETAsTHETA:V s SCL

COMMON /ZVFUNC/ F4AL21sF4A131F4A122,F4A231sF12AF13AsF14A1F14A2,

FL1O6A23sF17A12sFL17A13sF17A21+F17A23:F17A31:FL7A32,
F18A12¢F18A13sFLlBA23sF18BA22eFOMEsFOPEFTMEL3s
FTMELIZ2 s FTME23sF7PEL12F7PEL13sF7TPE23¢sF20MEF20PE
F20MEL ¢ F20ME2sF20PE1 s F20PE2+.BE231+,BE232,8E121,8BE131

COMMON /LGTEST/ LG(6)

COMMON /DIV/
DSWsDSN

DATA EXPMIN/174.D0/

LSW=6 TRUE e
DATA
TAU=T/SCL Vv
ETRM=P*ETA
GIME=0,00
GI9MA=0,D0
YOM=0D0
D9M=0D0
BOM=0.D0
GIME 12=0.D0
GI9MA12=0.D0
YOMLI2=0eD0
D9M12=0D0
BI9MLI2=000
GY9PE=0.D0
GOPA=0.DO
GI9PE12=0+,00
GO9PAL2=0.D0
G21E1=0.00
G21lA1=0.D0O
G21PE2=0,0D0
G21PA2=0,0D0

¥Y211=0.D0
D211=0.00
B211=0.D0
G21lE2=0,D0
G21A2=0.D0
¥212=0.D0
D212=0.D0
B212=0.D0
G22E1=0.D0O
G22A1=0.D0
G22E2=0.D0

G22A2=0.D0
G23ME=0.D0
G23MA=0.DO
Y23M=0D0
D23M=0.D0
B23M=0.D0
G23PE=0+D0
G23PA=0.DO

ELP/=3405387764/
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PAGE 62
BEGIN CALCULATIONS FUOR THREE MEMBER CHAINS

C.ﬂ.
C

CALL
CALL
CaLL
CALL
CALL
CALL
CALL
CAaLL
CALL
CALL
CALL
CALL
catt
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

FFS (1s2.FSEL2)

FFS (

1e3sFSEL3)

FFS (2+3+F5E23)

FFaM
FF8P
FFIM
FFIM
FF9P
FF9P
FFOM
FFOM
FFOM
FF9M
FF9P
FF9P
FE9P
FF9P
FF19
FF19
FF19
FF21
FFE21
FF21
FF22
FF22
FF22
FE23M
FF23M
FF23M
FF23P
FF23P
FF23P

SAVE=THETA
TERMELI=THETA=(T/SCL*V])

GBME=

000

GBMA=0.D0
Y8M=0.D0
D8M=0D0
B88M=0,D0

G8PE=
G8PA=

0.DO0
0.D0

(1629 3¢FBMEFBMAsXBM;EBMsABM)
(1s2s3:FBPE+FBPAY)

19251 929 FIOME s FOMAs XM EOGMs AGM )

2929l s FIMELZ23FOMALZ2 s XOMI2sEOML1 26 AGMLI2)

{
(1l
(16201l s2:FIPEsFGPA)
(1526251 sFOPEL12+FGPAL2)
(1e36] s3sFIMEL3eFOMALI o XIOMIIEOMIBsAOMI3)
(1635351 sFIMEL11sFOMALL s XOML1sEOMI 1sAOMLIL )
(2535263 sFOME23sFI9MAR230e XOM23sEIM23A9M23)
(2930352 FOME22:;FOMAZ2 s XIM22 EGM22,A9M22)
(16391 3:FOPEL13:,F9PAL3)
(163631 FOPEL]L+FOPALL)
(203620 3:FIOPE23:sFOPAZ23)
(2+33s332eFOPE2Z22sFI9PA22)
(1lsFLISEL)
(2sFL9E2)
(3,F1GE3) ;
(1sF21E1,F21A1eX211,E211,A211)
(2:F21E2:F21A2:X212:.E212:A212)
(3:F21E3:F21A3:X213,E213:A213)
(1, F22E1F22A1)
(2eF22E2+F22A2)
(3:sF22E3sF22A3)
(1l o2¢F23MEsF23MAsX23ME23MesA23M}
(13 sF23ME]Y sF23MAL ¢ X23M] sE23M1,A23M1)
(2+3eF23ME2:F23MA2sX23M2,E23M2,A23M2)
(12 F23PEF23PA}
(1s3eF23PELF23PAL)
(

GOME13=0.D0
G9MA13=0.D0
YOM13=0.D0
DSM13=0.D0
B89IM13=0.D0
GIME11=0eD0
GIMAL11=06D0
Y9M11=0.D0
D9M11=0DO0
BIML 1=0.D0
GIME23=0,.,0D0
GIMA23=0.00
YIM23=0.00

3135
3136
3137
3138
3139
3140
3141
3142
3143
3144
3145
3146
3147
3148
3149
3150
3151
3152
3153
3154
31565
3156
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3158
3159
3160
3161
3162
3163
3164
3165
3166
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3168
3169
3170
3171
3172
3173
3174
3175
3176
3177
3178
3179
3180
3181
3182
3183
3184
3185
3186
3187
3188
3189
3190
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30
2231
3232
3233
3234
3235
2236
3237
2238
2239
3240
2241
3242
2243
2244
3245
3246
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DI9M23=0.D0
BI9M23=0,D0
GIME22=0.D0
GOMA22=0.D0
YI9M22=0.00
DIM22=0D0
B9M22=060D0
GI9PE13=0.D0
GIPA13=0D0
GIPEL1=0.D0
G9PAL1=0.D0
GIPE23=0.0D0
GI9PA23=0,00
GIPA22=0.,D0
G9PE22=0,00
G2LlE1=06D0
G2LlAL1=0D0
¥Y211=0,D0
D211=0.D0
B211=0.00
G2lE2=0D0
G21A2=0.,D0
Y212=06D0
D212=0D0
B212=0.00
G2LlE3=0D0
G21A3=0.D0
¥213=0.00
D213=0D0
B213=0+,00
G22E3=0.D0
G22A3=0.D0
G23ME1=0.D0
G23MAL=0D0
Y23M1=0D0O
D23M1=0D0
B23M1=0.D0
G23MA2=0D0
G23ME2=0,0DC
Y23M2=0.D0
D23M2=0D0
B23M2=0.D0
G23PEL=0+,00
G23PA1=0.D0
G23PE2=0,0D0
G23PA2=0.D0
G23PE=0.D0
G23PA=0D0
G23ME=0.D0
G23MA=0.,D0
Y23M=0.D0
D23M=0eD0
B23M=0.00
G9PE12=0D0
GO9PA12=0.D0
GI9PE=0¢0D0

3191

3192
3193
3194
3195
3196
3197
3198
3199
3200
3201

3202
3203
3204
3205
3206
3207
3208
3209
3210
3211
3212
3213
3214
3219
3216
3217
3218
3219
3220
3221
3222
3223
3224
3225
3226
3227
3228
3229
3230
3231
3232
3233
3234
3235
3236
3237
3238
3239
3240
3241

3242
3243
3244
3245
3246
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3247
3247 GIOPA=0.D0O 3247
3248 GIME=06D0 3243
3249 GOMA=0 D0 3249
3250 YOM=0.D0 | 3250
1251 DOM=0.00 3251
3252 BOM=06eD0 3252
253 GIOME12=0,D0 3253
3254 GOMA12=0.D0 3254
3255 YOM12=0e6D0 3255
3256 DIM12=0eD0O 3256
3257 BIM12=0.00 3257
3258 G22E1=0D0 3258
3259 G22A1=0.D0 3259
3260 622E2=g.88 3221
iz G22A2=0, 3261
éggé IF (TERME1«LTo+0eD0) GO TO 135 ‘ 3262
HETA=TERME1 3263
3222 EALL FF8M (l02¢3'Gaggogggﬁ;YsM.DBM’BBM) 35ce
3 FF8P (14+2535G3PE, 65
EE Y CALL EFom (1029l s2+GOME yGIMAs YOM o DOM s BOM ) . 3266
267 CALL FF9M (l-2.2.1.GQMEIZ.GQMAlE-Y9M12.D9M12-89M13) 3267
2268 CALL FFOM (1+39l +3sGIMEL3sGOMAL3,YOM1I3,D9M13,BOMI ] 3268
;269 CALL FFaM (1|3a3|1169MEllnGgMAllngMl1ngMllo89Mll) 3530
3270 CALL FF9M (2-3-2-3.GQMEZB,GQMAZB.YQMZB.D9M23.B9M23) 3270
3271 CALL FFOM (2,393+2¢GOME22GIMA22,YIM22,DIM22,B9M22 3271
3272 CALL FF9P (14251 +20¢GOPEGIPA) 3272
2273 CALL FFOP (1+202+19sG9PE12,G9PA12) 3273
2274 CALL FFO9P (15361 3+GOPE13:,GOPAL3) 3278
327s CALL FFOP (163+3+1,GOPELL,GOPALL) . 3275
2276 CALL FFO9P (233:3293:GI9PE23:GIPA23Y} 3575
3277 CALL FFOP (2¢3¢3+2+GOPE22,G9PA22) 3277
2278 CALL FF21 (1sG21EL1+G21AL,Y211,D211,8211) 3275
3279 CALL FF21 (2,G21E2+G21A2,Y212sD212,8212) 3279
3280 CALL FF21 (34G21E3,G21A3,Y213,D0213,8213) 3280
3281 CALL FF22 (1+G22E1+G22A1) , 3281
3283 CALL Fraa (5.8328%:82233) 3383
3 ALL FF2 . . 3
3322 gAtL FF23M (1+2+G23MEsG23MAsY23MeD23M,B23M) 3225
izes CALL FF23M (l.3.623ME1.623MA1.Y23M1.023M1,823Ml; | 3285
3286 CALL FF23M (2+3,G23ME2,G23MA2,Y23M2,D23M2,B82342 3286
3287 CALL FF23P (1+2,G23PE,G23PA) 3287
3288 CALL FF23P (1+35G23PEL,G23PA1) 3288
2289 CALL FF23P (2+3,G23PE2,G23PA2) 3289
3250 THETA=SAVE 3290
2291 135 CONTINUE 3291
2292 SUME=0.0D0 3232
3293 SUMA=060D0 3293
3294 TERMA1=0,000 3294
3295 TERMA2=0.0D0 3295
3296 TERMA3=0,000 3296
3257 TERMA4=0,0D0 3297
3298 TERMAS=0, 0D0 3298
3299 TERMAB=0,000 3299
32300 TERMA9=g.gg8 3300
33 TERMES8=0, 3301
338% IF(«NOToLG(3))GO TO 1400



316=-CMPACK
3303
2204
3305

W
(o]
0

Cab € Gk (o Cad (b Qb €l Qo €l € Cal Qi (W
Cat o o Gl Q0 00 0 Gt el
PO N D tme bt et pod e pod ot oo o b
NE=OOONOWEWN=O

OO 00 00 a0 00 00 06 a0 0600 00 00 00 o0nnnannon

o0

PAGE 65
15-TH TERM

ZO=F!3(10293)*F5(2’3)/(F17(192)*F18(20293))
ZI=F7M(2,3) 22=F9M(2w3p332) Z3=F9M(2-3.2-3)
ZG=F TP (243) IS=F9P(2s3¢3s2) Z6=FQP(233¢2+3)
Z2T=BB16(2¢32:2) 28=G9M(2+3s263) Z29=GI9M{2:3s3s2)
Z10=G9P (2+3s243) Z11=G9P(2+3s3s2)
22-=23

1400
140

CONTINUE

CALL DIFERF(X9M22oEQMZZoA9M229X9M239EQM23;A9M23:TERMEI.TERMAI)

Z1%{22=-23)
TERMEI=TERME1 +F7ME23

25=26
CALL SUM2(F9PE22¢F9PA22 ¢FIPE23s~F9PA23, TERME2,sTERMA2)

24 %(25-26)
TERME2=TERME2+FT7PE23

28=29
CALL DIFERF(Y9M23,D9M23,B9M23sYIM22,D9M22 ,89M22 , TERME3 , TERMA3)

Z1%(28-29)
TERME3=TERME3+F7ME23

Z10=-211
CALL SUMZ(GQPE23'GQPA23¢G9PEZZ:-G9PA22:TERME§.TERMA4)

Z4%(Z10=-211)
TERME4=TERME4+F7PE23

Z1%(22=23) + Z24%(25-26)
CALL SUM2(TERME1l sTERMA] ¢ TERME2 s TERMAZ2 s TERME 1 TERMAL )

Z1%(28~29) + 24%(Z210-Z11)
CALL SUM2(TERME3,TERMA3:TERME4s TERMA4 s TERME2, TERMA2)

Z7% (Z1%(28-Z9) + 24%(Z10~Z11))
TERME2=TERME2+BE232

Z1%(Z22=23)+24%(25=26)4Z7*%(21(28-29)+24(Z10-211))

- CALL SUM2(TERME1 ¢ TERMAL s TERME2, TERMAZ2 s TERME3, TERMA3)

ZO*(Zl*(Z2—23)+24*(ZS—Z6)+Z7*(ZI*(28~29)+Z4*(210—211)))
TERMEB=TERME3+FSE23
TERMAS=TERMA3*%F13A/(F17A12%F18A22)

14-TH TERM

IF(eNOTLG(2))GO TO 1300

CALL SUM2 (F9PEL11sF9PA11sFIPE13,~FO9PA13, TERME] » TERMAL)
CALL suMm2 (G9PE11l5sGIPAL1+GIPEL3s~GIPAL3, TERME2, TERMA2)
TERME2=TERMEZ2+BE131

CALL SumM2 (TERME1l s TERMAL1 s TERME2 s ~TERMA2, TERME1s TERMA1 )

3303
3304
3308
3306
3307
3308
3309
3310
3311

3312
3313
3314
3315
3316
3317
3318
3319
3320
3321

3322
3323
3324
3325
3326
3327
3328
3329
3330
3331

3332
3333
3334
3335
3336
3337
3338
3339
3340
3341
3342
3343
3344
3345
3346
3347
3348
3349
3350
3351

3382
3353
3354
3355
3356
3357
3358
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3360
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1300

1200

1100

TERMELI=TERMEL +F7PE1 3

CALL DIFERF (X9M1 1 sEIMILsAOML 1 s XOMI3:E9MI3s AOMI3s TERME2, TERMAZ)
CALL DIFERF (Y9M11sD9M11:BI9M11,YOMI3:D9MI3sBIMI3eTERMES s TERMAZ)

TERME3=TERME3+BE131

CALL SUM2 (TERME2.TERMAZ2, TERME3 ¢=TERMA3sTERMEZ2: TERMAZ)
TERMEZ2=TERMEZ2+F7MEL3

CALL SUM2 (TERMEZ2,TERMA2,TERME]Ll s TERMAL TERME3 +TERMAZ)
TERME9=TERME3+FS5E13

TERMA9=TERMA3/F 1BAL3%F14AL/F4AL121

CALL SUMZ2(TERMEB s~ TERMAB8, TERMESG s TERMAQsSUNE s SUMA)

13=TH TERM
CONTINUE
IF(eNOT.LG(13)IGO TO 1200
TERME1=F6PE+F BPE
TERME2=F7PEL12+FOPE
CALL SUM2 (TERMELsFBPAs TERMEZ2:,=F9PA,TERME3, TERMA3)
TERME1=F 7ME1 2 ¢F 9ME
CALL SUM2 (TERME3,TERMA3sTERMEL ¢ =FIMA; TERME2s TERMAZ)
TERME3=FO6ME+F8ME
CALL SUM2 (TERME2sTERMA2s TERME3FB8MAsTERMEL » TERMAL)
TERMEZ2=F6PE+G8PE
TERME3=F7PE12+GO9PE
CALL SUM2 (TERME2+GBPAs TERME3s=GSPATERME3, TERMAJ3)
TERME2=F 7ME 1 2+G9ME
CALL SUM2 (TERME3,TERMA3,TERMEZ2+=GIMA,TERVME3 s TERMAZ)
TERMEZ2=F 6 ME+G8ME
CALL SUM2 (TERME3sTERMA3,TERMEZ2 +sG8MA,TERME3,TERMA3)
TERME3=TERME3+BEl21
CALL SUMZ2 (TERMEL sTERMALs TERME3s=TERMA3 . TERME1s TERMAL)
TERMES=TERME! +FSEL2
TERMAS=TERMAI/F18A12%F14AL1/F4A1 31

-———— - —— 12=-TH TERM

CONTINUE

IF{eNOTLG(S))IGO TO 1100

TERMEL=F20MEL+F23MEL

TERME2=F20PE 1l +F23PE1

CALL SUM2 (TERMEL ¢F23MALs TERMEZ2 sF23PALl s TERNELl+ TERMAL)
CALL SUM2 (TERMELl s TERMAL F21ELl +—=F21A1sTERMELsTERMAL)
CALL SUM2 (TERMEL ¢ TERMAL F22E1¢=F22A1 s TERMEL s TERMAL)
TERMEZ2=F20PEl +G23PE1

TERME3=F20ME 1 +G2 3ME1L

CALL SUM2 (TERME3,G23MA1ls TERMEZ2+G23PAL ,TERME3, TERMAJ}
CALL SUM2 (TERME3sTERMA3:G2lEL+=G21ALlsTERME3,TERMA3)
CALL SUM2 (TERME3.TERMA3sG22E1+~G22A1 ¢ TERME3,TERMA3)
CALL SUMZ2 (TERMELl s TERMAL,TERME3 +s~TERMA3s TERME2, TERMAZ)
TERME3=TERMEZ+F19E1

TERMAS=TERMA2/F 1 B8A12%F14A1/F18A13
CALL SUM2 (SUME sSUMASTERME3sTERMAZSUMESUMA)

11-TH TERM
CONT INUE

IF({«NOT LG

(3))GO TG 1000
CaALL SUM2 (F9PE

22¢yFI9PA22,FOPE23¢=FI9PA23+s TERMEZ2, TERMA2)

3359
3360
3361

3362
3363
3364
3365
3366
3367
3368
3369
3370
3371

3372
3373
3374
3375
3376
3377
3378
3379
3380
3381

3382
3383
3384
3385
3386
3387
3388
3389
3390
3391
3392
3393
3394
33885
3396
3397
3398
3399
3400
3401

3402
3403
3404
3405
3406
3407
3408
3409
3410
3411

3412
3413
3414
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3415
32416
3417
2418
3419
3420
3421
3522
3423
2424
3425
3426
3427
2428
3429
3430
2431
3432
3433
3434
3435
3436
3437
3438
2439
3440
3441
3542
3443
3444
3445
3346
3447
3548
2449
3450
3451
3452
3453
2454
3455
3456
3457
3458
3459
3460
2461
3462
3463
3464
3465
3466
2467
2468
3469
2470
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C
1000

[aXal

aOn

150

S00

CALL SUM2 (G9PE22+GIPA22CIPE23 s=GOPA23,TERME3I,TERMA3)
TERME3=TERME3+BE231

CALL SUMZ (TERME2 +sTERMAZ2: TERME3 ¢ =TERMA3,TERNEZ2, TERMA2)
TERMEZ2=TERMEZ2 ¢+F 7PE23
CALL DIFERF (X9M22,E9M22,A9M225 XOM23sEOM23 A9M23s TERME]L s TERMAL )

CALL DIFERF (Y9M22,DIM22sBIM22 ¢ YIM23 sDOM23¢ BOM2Io TERME 35 TERMA3)
TERME3=TERME3+BE231

CALL SUM2 (TERME1»TERMAL ¢ TERME3 ¢=TERMA3s TERMEL ¢ TERMAL )
TERMEI=TERME 1 +F7ME23

CALL SUM2 (TERMEL ¢TERMAL, TERME2sTERMA2:,TERNEB, TERMAS)
TERMEB=TERMEB+FSE23
TERMAB=TERMAB/F 1 8A23%F1 4A2/F4A122

CONTINUE
CALL SUMZ2 (TERMEB,sTERWMAB; SUME s =SUMA sSUME sSUMA )

- 10=TH TERM
IF{«NOTSLG(1))GO TOU 900

TERME2=F6PE+F8PE

TERME3=F7PE12+F9PEL2

CALL SUM2 (TERME2:FB8PAs TERME3,=FO9PA12sTERMEGs TERMAG)
TERME3=F7MEL124+F9ME12

CALL SUM2 (TERMES,TERMAQ, TERME3 s~FOMAL2 s TERMES, TERMAS }
TERMEZ2=F6ME+F 8ME

CALL SUM2 (TERMES,TERMAB;TERME2:;F8MAsTERMEG s TERMAG )
TERMEZ2=F6PE+GB8PE

TERME3=F7PE12+G9PE12

CALL sumM2 (TERMEZpGBPAoTERM53.~GQPA12.TERMEZ;TERMAzl
TERME3=F7MEL12+G9ME1 2

CALL SUM2 (TERME2,TERMAZ2:TERME3 s=GI9MAL2: TERMEZ2s TERMAZ)
TERME3=F6ME+G8ME

CALL SUM2 (TERMEZ2.:TERMA2sTERME3sG8MA«TERME2 ,TERMA2)
TERME2=TERMEZ2+BE121

CALL Sumz (TERMEQ.TERMAQ,TERMEZo-TERMAZ’TERME9vTERMA9)
TERME9=TERME9+FSE12

TERMAG=TERMAOQ/F1BA12%F14A2/F4A231

ELP IS NATURAL LOG OF oS ¥E=16

CALL SUM2 (TERMEO9,TERMAG, TERMES ¢=~TERMAS s TERME2, TERMA2)
IF (TERMA5 eEQe0 ¢D0 ¢ORsTERMA2:EQ«0sD0O) GO TO 150

CHE= TERMEZ—TERME5+DLOG(DABS(TERMAZ/TERMAS))

[F (CHEeLTELP) TERMAZ2=0.

IF (CHEeLTeELP) TERME2=0s

CONTINUE

CALL SUM2 (SUMEsSUMASTERMEZ2sTERMA2sSUME s SUMA)
9=TH TERM

CONTINUE

IF{eNOToLG(5) eORe e NOToLG(4) )GO TO 800

CALL SUM2 (F23PE]l,F23PA1sG23PEL ¢+=G23PA1,TERMEL,TERMAL)
CALL SUM2 (F23PE+F23PAeG23PEs~G23PAsTERME2 TERMAZ)
TERME2=TERMEZ2+F20PE

TERMEI=TERME1+F 20PE1

CALL SUMZ2 (TERME] s TERMAL,TERMEZ2 s=TERMAZ2 4 TERKFEL s TERMAL)

CALL DIFERF (X23M] ,E23M]1 4 A23M1,Y23M]1 ¢D23M1sB23ML s TERME2,TERMAZ)

TERMEZ2=TERMEZ2+F2 OME |

34195
3416
3417
3418
3419
3420
3421
3422
3423
3424
3425
3426
3427
3428
3429
3430
3431
3432
3433
3434
3435
3436
3437
3438
3439
3440
3441
3442
3443
3444
3445
3446
3447
3448
3449
3450
3451
3452
3453
3454
3455
3456
3457
3458
3459
3460
3461
3462
3463
3464
3465
3466
3467
3468
3469
3470
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800

CALL DIFERF (X23MsE23MsA23MeY23MsD23MsB23Ms TERME3s TERMA3)
TERME3=TCZRME3+F20ME

CALL SUM2 (TERME2sTERMA2,TERME3s=TERMA3,TERME2, TERMAZ)
CALL SUM2 (TERME2,TERMA2,TERME] s TERMAL s TERME3sTERMAZ}
TERME3=TERME3+F19EL

TERMA3=TERMA3/F18A12%F14A2/F18A23

CALL SUM2 (TERME3,;TERMA3,;SUME sSUMAsSUME s SUMA)

- o - - 8=TH TERM

CONT INVUE

IF{«NOTLG(3))GO TA 700
20=F13(1s2s3)%F5(2s3)/(F17(2:1)%F18(1+2s3))

ZI=FTM{(2s3) 22=F9M(2+3+s3+2) 23=FI9M(233e253)
24=F7P(2,3) 25=FOP(2:s393+2) 26=FQP {23s263)
27=8B16(2s361 ) Z28=GI9M{(2+3s2s3) 29=GIM{( 233 2)
210=GO9P (2+3s2s3) 211=GO9RP (2 ¢332}

22=23

CALL DIFERF(X9M22,E9OM22,A9M22sXGM23,EIM23, AGM23 s TERMEL s TERMAL)

Z1%(22=-23)
TERMEI=TERME1+4F7ME23

Z5-26
CALL SUM2(FOPE22sFOPA22,FI9PE23+s~F9PA23, TERME2+,TERMA2)

Z4%{Z5=26)
TERME2=TERMEZ2+F7PE23

28=29
CALL DIFERF({Y9M23 ,D9M23 sBOM23 s YIM22,09M22+BIM22 s TERME3 s TERMA3)

Z1%(28-=29)
TERME3=TERME 34F 7ME23

Z10—-2Z11
CALL SUM2 (GOPE235GIPA23 ¢ GIPE22¢=GIPA22s TERMESL s TERMASG )

24%(210-211)
TERME4=TERME4+F7PE23

Z21%(22=23) + 24%(25-26)
CALL SUMZ2(TERME] ¢ TERMAL; TERME2s TERMA2 . TERME1l s TERMAL)

21%(28-29) + 24%(Z10-2Z11)
CALL SUMZ2({TERME3 s TERMA3, TERME4 s TERMA4 s TERME2, TERMA2)

27% (Z1%(Z28=2G) + Za4¥(Z10-211))
TERME2=TERMEZ2+BE231

21%(22=-23)424%( 2526 )+27*(Z21(28=-29)+24(Z10-211))
CALL SUM2(TERME] s TERMAL s TERME2+s TERMAZ2sTERME3s TERMA3)

20%(Z21%(22=23)424%(25-26)+Z7%{Z1%(28=29)+Z24%(Z210-Z11)))
TERME3=TERME3+FSE23

3471

3472
3473
3474
3475
3476
3477
3478
3479
3480
3481

3482
3483
3484
3485
3486
3487
3488
3489
3490
3491

3492
3493
3494
3495
3496
3497
3498
3499
3500
3501

3502
3503
3504
3508
3506
3507
3508
3509
3510
3511

3512
3513
3514
3515
3516
3517
3518
3519
3520
3521
3522
3523
3524
3525
3526



316=-CMPACK

3527
3528
329
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3535
3536
3537
2E38
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35852
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3554
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3580
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700

600

S00

CONTINUE

TERMA3=TERMA3%F13A/(F1T7TA21%F18A23)

CALL SUMZ2 (TERME3sTERMA3¢SUMEs SUMAsSUME s SUMA)

7=TH TERM

IF(«NOTLG(6))IGO TO €00

TERME1=F20ME2+F23ME2

TERMEZ2=F20PE2+F23PE2

CALL SUMZ (TERMEL sF23MA2s TERMEZ2+F23PA2s TERME 1o TERMAL )
CALL SUM2 (TERMEL sTERMAL F21E2s=F21 A2 TERMEL s TERMAL)
CALL SUMZ2 (TERMEL s TERMALsF22E2s=F22A2, TERMEL s TERMAL)
TERMEZ2=F20PE2+G23PE2

TERME3=F20ME2+G23ME2

CALL SUM2 (TERME3,G23MAZ2eTERMEZ2+sG23PA2, TERME3, TERMA3)
CALL SUMZ2 (TERME3,TERMA3sG2lE2s=G21 A2, TERME3, TERMA3)
CALL SUMZ (TERME3sTERMA3,G22E2+:=~G22A2,TERME3s TERMA3)
CALL SUMZ2 (TERMEL s TERMAL yTERMES ¢+=TERMA3; TERME2s TERMAZ}
TERME3=TERMEZ2+F 1 9E2

TERMA3=TERMAZ2/F1 7A21%F13A/F18A22

CALL SUMZ2 (SUME s SUMA, TERME3 s TERMA3 ¢SUME s SUMA)

==  6=TH TERM
CONTINUE

IF{eNOT«LG(4) c0OReeNOTLG(S) JGO TO 500

CALL SUM2 (F23PE+F23PAsG23PEs=G23PA, TERMELs TERMAL)
TERMELI=TERMEL +F20PE

CALL SUM2 (F23PEl+F23PAL,G23PEL+=G23PAL ¢TERME2sTERMAZ)
TERMEZ2=TERMEZ2+F2 0PE1

CALL SUM2 (TERME2sTERMAZ2,TERMEL s=TERMALs TERME2s TERMAZ)
CALL DIFERF (X23MsE23MsA23MsY23MeD23MsB23Ms TERMEL s TERMAL )
TERMELI=TERMEl +F 20ME

CALL DIFERF (X23M1,E23M1A23M1L,Y23M1sD23M1sB23M1s TERME3.TERMA3)
TERME3=TERME3+F2 OME1 .

CALL SUMZ (TERME3STERMA3sTERMEL s=TERMAL s TERME3, TERMA3)
CALL SUMZ2 (TERME3 sTERMA3,TERME2s TERMA2, TERME3 ¢ TERMA3)
TERME3=TERME3+F19E1

TERMA3=TERMA3/F17TAL2%F13A/F18A23

CALL SUM2 (TERME3 s TERMA3s SUME s SUMAsSUME s SUMA )

— S=TH TERM
CONTINUE

TERMA9=0,00D0

TERME9=0,0D0

IF(eNOT oL G(5) «0ORe eNOTLG(6))IGO TO 400

CALL SUM2 (F2l1E3sF21A34F22E3,F22A3, TERMEL, TERMAL)

CALL SUM2 (G21E3sG21A3+G22E3+sG22A3s TERME2,: TERMAZ)

CALL SUMZ (TERMELlsTERMALsTERME2:=TERMAZ2, TERMEL1, TERMA1)
TERMEI=TERME1 ¢F1 9E3

TERMAL=TERMAL/F1TA31/F17A32

CALL DIFERF (X23M2+E23M2,A23M2,Y23M2,D23M2,B23M2, TERME3 s TERMA3)

CALL SUMZ2 (F23PE2sF23PA2,G23PE2+~G23PA2, TERME4s TERMA4)
TERME4=TERME4 +F20PE2
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3583 TERME3=TERME3+F20ME2 3583
3c84 CALL SUM2 (TERME4 s TERMA4G ¢ TERME3 s TERMA3 s TERMEG s TERMAD } 3584
3585 TERME9=TERME9+FL9E2 3585
€86 TERMAG=TERMAQ/F17A21/F17A23 3586
3587 CALL SuUM2 (TERMEL sTERMAL,TERMESQ sTERMAQ, TERME4 s TERMASG ) 3587
3588 CALL SUMZ (F23PE1+F23PALl¢G23PELs—~G23PAL.TERME2,TERMAZ) 3588
3589 TERMEZ=TERME2+F2 0PE1 3589
3590 CALL DIFERF (X23M14EZ23M1:A23M1,Y23ML:sD23M1+B23MLs TERME3,TERMA3) 3590
3591 TERME3=TERME3+F20ME1 3591
2592 CALL SUMZ2 (TERMEZ s TERMAZ2,TERME3 ¢ TERMA3, TERMELl s TERMAL ) 3592
3593 TERMELI=TERMEL +F19E1 3593
32E€94 TERMAL=TERMAL/F1T7A12/F17AL3 3594
3595 CALL SUM2 (TERME4 sTERMA4, TERME]L s TERMAL1 s TERMEQ ¢ TERMAS} 3595
2596 TERMA9=TERMA9*F12A 3596
2597 CALL SUM2 (SUMEsSUMA,TERMEG s TERNMA9,TERMESL ; TERWA4) 3597
3598 C 3598
€99 GO TO 300 3599
3600 400 CONTINUE 3600
3601 TERME4=SUME 3601
3602 TERMA4=SUMA 3602
3603 300 CONTINUE 3603
Z6Ca SWD3=0,D0 3604
3605 DSW=0e0D0O 3605
3606 IF(TERME4eGT o1 74¢D0) LSW=oF ALSE 3606
3607 [IF(eNOTLSWI)WRITE(6s9000) THETAs TERME4 «TERMAS 3607
3608 IF(eNOT<LSW) RETURN 3608
3609 IF (TERME4+GTe~EXPMIN]) SWD3=DEXP(TERMES4 )*TERMA4 3609
3610 RETURN 3610
3611 9000 FORMAT(® BwD3°®,1P3G12.4) 3611
=612 END 3612
3613 SUBROUTINE FNOD3 3613
3614 C 3614
3€1S5 C wemee THIS ROUTINE IS FOR STEP RELEASE WITHOUT DISPERSION 3615
3616 C === FOR THKREE=-NUCLIDE CHAINS 3616
2617 C 3617
3618 C K1 oNEe K2 eNEe K3 3618
3619 C 3619
2620 IMPLICIT 3620
3621 * REAL*8 (A=He0=2Z) 3621
2622 LOGICAL LSN 3622
3623 COMMON sLLLY/ 3623
3624 *® LSNsLSW 3624
3625 CDMMDN/FFFFF/ ENAME(3)oTHALF(B}vCIN(B).ALAMB(3)nAC(B)-R(B)u 3625
3626 GAP(6)sTOs ToPsETASTHET AV ¢SCL 3626
3627 COMMDN IXXXS 3627
2628 + XXS e XX6 o XX7s XX19 3628
3629 + XX29 XX39 3629
3630 DATA EXPMIN/174 D0/ 3630
3631 DATA ELP/~34.5387764/ 3631
3632 C 3632
3€33 Ceee DEGIN CALCULATIONS FOR THREE MEMBER CHAINS. 3633
3€34 C 3634
3635 F4GAL21=F4(1920163) 3635
3636 F4AL131=F4 (1321 +2) 3636
3637 FaALl22=F4(1+2:2+3) 3637
2638 FAaA231=Fa(2+3s1+2)

3638
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3639
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[aXa]
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180

N
-~ e

Fi18A22=fF1
CALL FF30
CALL FF30
CALL FF30
CALL FF3g
CALL FF33
CALL FF33
CALL FF33
RETURN

ENTRY BNOD3(SNOD1 ¢SNOD2 ¢ SNOD3 s NT s J)
LSN= e TRUE ¢

TAU=T®RV/SCL

SAVET=THETA .

THMT=THET A=TAU

F34AL=F34(1)

F34A2=F34(2)

F34A3=F34(3)

CALL FFS5 (1¢2+FSE12)
CALL FFS (1e3+FSE13)
CALL FFS (2¢3+FSE23)
CALL FF19 (1,F1SGE1)
CALL FF19 (2+F19E2)
CALL FF19 (3,FLYE3)
G34A1=0.0

G34A2=0e0

G34A3=0.0

IF (THMT«LT«0D0O)} GO TO 180
THETA=THMT

G34A1=F34(1)

G34A2=F34(2)

G34A3=F34(3)

THETA=SAVET

e 14=TH TERM
TERMA9=F34A1-F34A3
TERMEL=XX7=XX19
TERMA1=G34A3-G34A1

CALL SUM2 (0.0DO0sTERMAG s TERMEL s TERMAL ¢ TERMEG¢TERMAS)

IF (TERMA9.NE+0«DO) GO TO 190
TERME9=0,0D0
GO TO 200
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3695
3696
3697
2698
3699
2700
3701
3702
32703
3704
3705
3706
3707
3708
3709

(aXa]

a0

an

a0

PAGE T2

190

200

210

220

230

240

250

TERMAG=TERMA9%F14AL1/F18A13/F4AL121
TERMES=TERMES+FSEL134¢F30E13

c=w— ]3=TH TERM

CALL SUM2Z2 (F31lE+F34A3,F30E12s=F34AL+sTERMEL » TERMALY}
TERMA8=00D0

TERME8=0.D0

CALL SUMZ2 (F31EeG34A3+F30E12s=G34A1+sTERME3s TERMAZ)
TERME3=TERME3+XX5=XX19

CALL SUM2 (TERMEL s TERMAL,TERME3 s~TERMA3, TERMEL s TERMAL )
IF (TERMALEQ«0D0O) GO TO 210

TERMEI=TERMEL1 +FSEL2
TERMALI=TERMA1*F14A1/F18A12/F4A131

TERMEB=TERME1

TERMAB=TERMAL

== 12=TH TERM

TERMA3=F34A3-G34A3

TERMA4=F34A1-G34 Al

CALL SUMZ2 (F33E133=~TERMA350D0+TERMA4L sTERMEL s TERMAL )
IF (TERMAL «eEQe0«DO) GO TO 220

TERMELI=TERMEL1+F19E1l

TERMALI=TERMAL*F14ALl/F18A12/F18A13

CALL SUM2 (TERMES,TERMA9G;TERMEL s TERMAL s TERMESs TERMAD )

e ] 1=TH TERM

TERMA L=F34A3=F34A2

TERMA3=G34A3~G34A2

TERME3=XX6-=XX19

CALL SUM2 (0eDOsTERMAL s TERME3 s=TERMAZ TERMEL sTERMAL)
IF (TERMAl «EQe0DO) GO TO 230
TERMAI=TERMAL%F14A2/F1BA23/F4A122
TERME{=TERME 1 +FSE234+F30E23

CALL SUM2 (TERMEGs TERMAQ,TERMEL ¢ TERMAL s TERMEQ, TERMAD)

wmw—w 10=TH TERM

CALL SUMZ2 (F31EsF34A3,F30EL12s~F34A2sTERMELs TERMAL}
CALL SUMZ (F31EsG34A3,F30E12s=G34A2. TERME3 s TERMA3)
TERME3=TERME3+XX5=XX19
CALL suMz (TERMEIsTERMAl.TERME3.-TERMA3.TERMEIoTERMAl)
IF (TERMAlEQe0DO0) GO TO 240

TERMEI=TERME] ¢F5E12

TERMAI=TERMA1/F18A12%F14A2/F4A231
CONTINUE
ELP IS NATURAL LCG OF e S*E-16
CALL SUM2 (TERME1] sTERMAL s TERMEB s=TERMA8, TERMEZ2, TERMAZ)
IF (TERMAL1¢EQeO0eDO«UORsTERMAZ2:EQ.Q0sD0) GO TC 250
CHE=TERME2=-TERMEL +DLOG{DABS(TERMA2/TERMAL ) )

IF (CHE«LTELP) TERMAZ2=0.DO
CALL SUM2 (TERME9sTERMA9,TERMEZ2 s TERMA2: TERMEQ+s TERMAS)

———e— G=TH TERM

TERMA3=F34A3-G34A3

TERMA4=F34A2-G34A2

CALL SUMZ2 (F33E1J3,TERMA3,F33E12+=TERMA4 ¢ TERMEl TERMAL)
IF (TERMA1+EQ.0DO0) GO TO 260
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3751
3752
3753
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260

270

280

290

TERMEI=TERMEL+F19E1
TERMALI=TERMAL/F18A12%F1442/F18A23
CALL SUMZ2 (TERMEQsTERMA9 s TERMEL+TERMAL s TERME9QsTERMAS)

e Z=TH TERM

TERMEL1=FSE23+F30E23

TERMALI=F13A/(F17A21%F18A23)

XXO6IR=XXE6=-XX19

CALL SUM2Z2 (XX69RsG34A3 3 XX69Rs=G34A2, TERME2 , TERMA2)

CALL SUMZ2 (0UeD0 +F34A3=F34A2:TERME2s=TERMAZ2 s TERME2s TERMAZ)
TERMA3=TERMAL *TERMAZ2

TERME3=TERMEL1 +TERME2

TERMEL=FS5E23+F30E23

TERMAL=F13A/(F17A12%F18A22)}

CALL SUMZ2 (XX6=XX29,G34A3sXX6=XX29¢=G34A2, TERME2, TERMAZ)
CALL SUMZ2 (0eD0sF34A3=F34A2 sTERMEZ2s=TERMA2, TERME2, TERMA2)
TERMALI=TERMAL1*TERMA2

TERMEI=TERME1+TERME2

CALL SUM2 (TERME3 sTERMA3,TERMEL s TERMAL s TERMEL s TERMAL }
CALL SUMZ2 (TERMEQsTERMA9, TERMEL s TERMAL s TERMES s TERMAD )

=weme—  T=TH TERM

TERMA1=F34A3-G34A3

TERMA3=F34A2=G34A2

CALL SUM2(F33E23+TERMAL0eD0+s=TERMA3 sTERMEL s TERWFAL )
IF (TERMAL1 «EQ«0<«DO0) GO TO 270

TERME I=TERME1+F19E2

TERMALI=TERMAL/F17A21%F13A/F18A22

CALL SUMZ2 (TERMESSsTERMAQsTERMEL s TERMAL s TERMESG+TERMAD )

we—we  H=TH TERM

TERMA3=F34A3-G34A3

TERMA4=F 34A2-G34A2

CALL SUM2 (F33E13sTERMA3+F33E12+=TERMA4:TERMEL1 +TERMAL)
IF (TERMAL1.EQ.0.D0) GO TO 280

TERMELI=TERME1+F 19E1

TERMALI=TERMAL*F 13A/F17TA12/F18A23

CALL SUM2 (TERMES,TERMASG,TERME]l s TERMAL s TERMESG, TERMAS )

wwwe  S5=TH TERM

IF (F34A3+EQe0eD0«ANDeG34A3EQe0sD0) GO TO 290

IF (F34A36EQe1eD06ANDeG34A3.EQel D0 GO TO 290

TERME I=F 1 9E2+F33E23

TERMAL1=1.DO/(FL17A21%F17A23)

TERME2=F 19E1+F33E13

TERMA2=1.DO/(F17A12%F17A13)

CALL SUM2 (TERMELl sTERMAL s TERME2 s TERMA2 TERME3s TERMAZ)
TERME2=F19E3

TERMAZ2=1.DO/(FL17A31%F17A32)

CALL SUM2 (TERME3sTERMA3,TERME2, TERMAZ2,TERME]l s TERMAL )
TERMAL=TERMA1#F12A12%({F34A3-G34A3)

CALL SUMZ2 (TERMEGsTERMA9,TERME]1 s TERMAL+TERMES,TERMAS)

TERMAS=TERMAQ%2,D0
SNOD3=0eD0
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3807 DSN=0 . 3807
3808 IF(TERME9 e GT «174¢D0) LSN=oFALSEs 3808
2809 IF (e NOTeLSN)WRITE (6s9000) THETA, TERMED s TERMASQ 3809
3810 1IF ( «NOT L SN) RETURN 3810
3811 IF (TERME9+GT e—EXPMIN) SNOD3=DEXP{TERMES)*TERMA9 3811
ig12 RETURN 3812
3813 9000 FORMAT(® ONOD3¢,1P3G124) 3813
3814 END 3814
3815 SUBROUTINE BB16(1sJsKeB16E) 3815
3816 IMPLICIT REAL*8 (A=H,0-Z) 3816
3817 COMMON /FFFFF/ ENAME(3) sTHALF(3),CIN(3)sALAMB(3),AC(3)sR(3)s 3817
3818 * GAP(6)s TOs ToP,ETAs THETAs V, SCL 3818
3819 B16E=(( (AC(I)*R(I)=AC(JI*R(J)II/ (AC(I)=AC(J))I=R(KI)I*(T*V)/SCL) 3819
3820 RETURN 3820
3821 END

3821



Appendix 3

Description of input data to a GETOUT run

As is evident from Appendix 1, two input data files

are required for a GETOUT run.

- File 1 is a source strength file that is described

in Appendix 1.

- File 5 with other information is described below.

A listing of the input data cards in file 5 follows

immediately after the following description:



1

1.

(1 card) FORMAT
Variables: LINK,
. TRUE. =>

LINK =

PUNCH

WRITEX

MIGOUT

.TRUE.=>

.TRUE.

.TRUE.

(415)

PUNCH, WRITEX, MIGOUT

Addition of the chain fragments from
SINGLE, EQUAL, DOUBLE, TRIPLE and
SPEC to the total nuclide flow as a
function of time. If LINK = .FALSE.
only the chain fragments are obtained,
i.e. not the line printer plot and

the result punch.

Punchout on data set 7 of nuclide-
inflows as a function of time.
without effect if LINK = .FALSE.

Printout of time and inflow values in
clear text to the right of the line
printer plot. Without effect if

LINK = ,FALSE.

Listing of all chain fragments on
data set 9. If MIGOUT = .FALSE. and
LINK = .FALSE., the execution is
terminated with the following

printout:

NO OUTPUT WAS SPECIFIED AND AS IT
IS LATE THE COMPUTER CHOOSES TO
TERMINATE EXECUTION :



2.

(1 card) FORMAT (2I5)
Variables: NS, J3
NS = Number of time steps in calculation

of SINGLE fragments.

J3 = Number of time steps per interval for
DOUBLE and TRIPLE fragments. In DOUBLE,
the number of time steps is a maximum
of 9+33+1 and in TRIPLE 14-J3+1.

(1 card)} FORMAT (4E10.2)
Variables: BREAK, DUR, DIFF, TONNE

BREAK = Time of canister breakthrough (years).
DUR = Leach duration (years).

DIFF = Diffusion coefficient (mz/s).

TONNE = Number of tonne-equivalents of waste

that are leached (tonnes of uranium

in the unirradiated fuel).

(1 card) FORMAT (4E15.4, L5)
Variables: PERM, GRAD, SPACE, PATH, CLAY

PERM = Permeability (m/s).

GRAD = Hydrostatic gradient (m/m).

SPACE = Average spacing between fractures in
the case of rock (m) or porosity in
the case of soils (m3/m3).

PATH = Length of transport path (m).

CLAY = ,TRUE.=>SPACE is interpreted as porosity for

a soil and the retention factors are
calculated on the basis of mass-

based coefficients of distribution.



CLAY = .FALSE:=>SPACE is interpreted as average fracture
spacing in rock and the retention
factors are calculated on the basis of

surface-based coefficients of distri-

bution.
5. (1 card) FORMAT (F10.0)
Variables: TUPP
TUPP = Time for reprocessing (years). If TUPP

= 0 or TUPP > BREAK, the source strengths
are calculated at the time of canister
breakthrough. Otherwise, the source
strengths are calculated in two steps,
one up to the time of reprocessing,

when the source strengths are reduced

by factors corresponding to the separa-
tion in reprocessing, and the other up

to the time of canister breakthrough.

If TUPP=0 or TUPP>BREAK: go to step 8.

6. (1 card) FORMAT (I2)
Variables: IANT
IANT = Number of nuclides for which less than

100% of the inventory in the fuel ends
up in the high=-level waste in connection

with reprocessing.



7.

10.

{(IANT number of cards) FORMAT (A6, 4X, F10.0)

Variables:

BNAME

VAERDE

BNAME, VAERDE

Name of nuclide for which amount in
the high=level waste is less than

100% of the inventory in the fuel.

The fraction of the nuclide BNAME
which ends up in the high-level waste

in connection with reprocessing.

(2 cards per nuclide to be calculated) FORMAT
{26, L2/3E10.2)

Variables:

SNAME

AKT

AREAK

VOLK

1l

[}

.TRUE.

SNAME, AKT, AREAK, VOLK, DOSE

Nuclide name.

Linear time scale in SINGLE, otherwise

the time scale will be logarithmic.

Surface~based coefficient of distri-
bution {used for calculation of
retention factor when CLAY=.FALSE.) {(m).

Mass=-based coefficient of distribution
(m3/kg)(used for calculation of
retention factor when CLAY=.TRUE.).

One card with -1 punched in columns 1 and 2 and one

blank card.

(One card for each EQUAL fragment) FORMAT (A6,4X,A6)

Variables:

SNAME 1
SNAME 2

SNAME 1, SNAME 2

Parent nuclide

Daughter nuclide



1.

12.

13.

14.

15.

16.

17.

One card with -1 punched in columns 1 and 2.

(One card for each DOUBLE fragment) FORMAT (A6,4X,A6)

Variables: SNAME 1, SNAME 2
SNAME 1 = Parent nuclide
SNAME 2 = Daughter nuclide

One card with -1 punched in columns 1 and 2.

(One card for each TRIPLE-EQUAL fragment)
FORMAT (A6,4X,A6,4X,A6)

Variables: SNAME 1, SNAME 2, SNAME 3
SNAME 1 = Parent nuclide

Daughter nuclide

SNAME 2

Granddaughter nuclide

SNAME 3
One card with -1 punched in columns 1 and 2.
(One card for each TRIPLE fragment) FORMAT (A6,4X,

A6 ,4X,A6)
Variables: SNAME 1, SNAME 2, SNAME 3

SNAME 1 = Parent nuclide
SNAME 2 = Daughter nuclide
SNAME 3 = Granddaughter nuclide

One card with -1 punched in columns 1 and 2.



18. (One card for each SPEC approximation)

FORMAT (3A8, I6, 3A8)
Variables: GNAME 1, GNAME 2, GNAME 3, IAPPR, ENAME 1,

ENAME 2, ENAME 3

ENAME (1) = Daughter nuclide in the approximate
calculation.

ENAME {(2) = Parent nuclide{s) in the approximate

GNAME {3) = calculation.

IAPPR = Code for approximation type.

1T = Short~l1lived daughter nuclide
in radiocactive equilibrium with

its parent nuclide.

2 = Short-lived parent nuclide which is
assumed to decay completely before

start of leaching.

ENAME = The chain fragment on which the
approximation is based (sequence:

parent, daughter, granddaughter).

19. One card with =1 punched in columns 1 and 2.
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G HC G Cminaa i e
A AN P INEUA ™ (A Dl v o P T 0N

e P HT TN 7HTWNIANT
VOV TV T T ey i P e ey

[

e me Ne (e

wded T3 00 P 06 P U0 I e £ o d e P

1
“E &
1
[N b »
i 2
{L i »
g1 L
C
1
¢
= [P GRVIE S AR S}
CCC=-{ G
{
4 Laoll#00
Z CoflQ#00
+02 Coliu+il
U Colu400
o ColC203
2 CalU+Lo
3 (ol 2402
Z
e 15~-C 2
TH232
1p 10~0 2
paz3
e Go=34 Colu +d3
U 232
lalo=(2
U 223
10 C0~C2 Lo LI+
U 2324
lo L0=CF Coll #L U
U 2=
1s $U=-02
U 232¢
lew =02
U 2328
le CL=-C 2
NE237
So Su=~C 2 Col{+33
PUSLZE
lo4u-{2
FUuz23s
lg 40—~32 {o{{#CC
wiy2an
lp G4 J=-C2 Coll+u0
PL241
1odJ=02
BL247-
1o 40=C0
FL244
1o 4o=C2
AN 41
1o Ci3-C1 Lolu4C D
AN 47 M
1o075~C1
AM24
loe U= 1 {ollH¥2 7T
W24z
G 20=02
V242
Fe wd=dz
Cv244
Colu~=(2
M2 4%
Colu=izZ
CM2 48
“add=-02

i
[

4

LEMNaKTHOOLYL 4G 30P ]

[ )
LA
i
s O
[SVRTe]

Y
9 bes
L®

I8

o

(8}

CEGIVE 24

fo duU=0E
He 2004
o l2u=ul
2o3u=32
loS0-41
70 10-C1
le £3+012

1o 23=71

lovu+i 2

le 73-01

lebu=-0u1

lod45-01

lo 23=21

2olu+Ul

20 Ju=01

2o40=-U1

bg 70~ 1

l1e Z0=01

TEYEIN

= A

=033
=A,DCF={&E
SINGLE JUNT
RECL=352.00
TOUTLLEsUNI
RECL=32,041
TRIPLESUNI
RECL=32,0L
SPEDCIALZUNT
SECL=32,01
CCSESUNIT=
SCFNM=VSE, 2
= A, PCH={RE

3
4

100 INPUT(FUEL) s BISP=SHR,

CFM=UA, M KS[ZE=132)
T=0YSCAZISP=MNEYS
KSIZE=224Y,5PACE=[{224+s(10+5))
T=SYSCASCDISHA=NEY
KSTZE=Z24 ), SDALE=(321:{10:5))
T=SYSLCA,DISP=NEY,
KSIZE=2243,8P2C8={324:,{10+5))
T=3YSLA,DISP=NIY,
KSIZE=3224)3),5P2(E={324,{13:+8))
SVSEA;SISf?’:f\Eaa
LKSIZE=1620)s SPACE={1€254({S45) )
CE¥=UABLKEIZE=132)

le23+04

-

2027364+03

1oCLA0C+CC

L8]

Listing of files and input data for
GETOUT run
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NN NN NN
Cad fad Gl Lt Gl L

PCCCCC- 1 C

&0

sl

c
ny
i

4>

RALZE
THZ26
1230
THZZO
TH2Z2
DAZZII
L 2332
U 2Z4
U 234
U 2325
U 23¢
J z2Z2e
NF237
M pLz3e
FLZ23
2L233
PUZ40
A¥Z 41
THZ2ZD SA226
TEZ3C QGA2Z8
U 2332 T+229
U £3a TH23Q
U 238 TH222
¢ 2325 TAREL
NF237 L 223
FL23ZS L 235
PLZZY L 238
ELEAD U 23¢
AMZ £} NE227
Fuz4c:z 1PUZ42
pPU238 cN24a2 20 2324
ANZAZM 24U 234
ANZ 4 PL241 2NP237
PUZ4z 1PUZ42
AN24ZN  CN2L2 2U 234
CN244 2PUR40
CN243 AN24 3 ZOLZ2ESg
FL241 2AM241
CM24¢2 2pyp3sn
FL242 ipy242

Continued.

Ixr

xT
o tviwivofurToN N

oo

Cad Cad Lad
Cad #e [

0
LW NCICCGOWOUW

CCZ7ZCLATCCT -
[V AR AR R WENE RN



Appendix 4

Examples of output from a GETOUT run
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INITIATION OF DECAY WITH

SOURCE STRENGTHS AND HALFLIFES FOR SPENT PWR=FUEL,
ORIGEN®S DATA LIBRARYSs

NUCL e
1 H 3
2 C 14
3 SE79
4 KR8S
S rBa7
6 SR89
7 SRRSO
8 Y 91
9 ZIR93
10 ZRSS
11 NB9S
12 TC99
13 RULO3
i4 RUL06
15 PD10O7
i6 CD109
17 AGl10M
18 CD113M
19 sS812%
20 TE125M
21 TELIZ27M
22 SN126
23 I 129
24 CS134
25 €S135
26 CS137
27 CEl144
28 PM147
29 SM151
30 EU1S52
31 EULS54
32 EULSS
33 HO166M
34 RA 220
38 TH228
36 TH229
37 TH230
38 TH232
39 PAZ231
40 U 232
41 U 233
42 U 234
43 U 235
44 U 236
45 U 238
46 NP237
47 PU236
48 PU238
49 pPuU239
S0 PU240
51 PU241
52 PU2a42
a3 DiiDaa

HALFLIFES ARE ACCORDING TO

SOURCE STRENGTHS ARE TAKEN FROM KBS TR 01 (1977-04-05)

THALF

1.230Q+01
S¢740Q+03
6500Q+04
1.080Q+01
S« 000Q+10
164300-01
2.8100+01
1.6200-01
16500Q+06
1¢790Q0-01
9s5900=02
26110Q+05
1.0800-01
1.0000+00
TeCGO0Q+06
1.2400+400
6e930Q-01
1400Q+401
2700Q+00
1590Q=-01

2.9800-01

9. 380Q+04
1.700Q+07
2¢050Q0+00
3:000Q+06
3000Q+01
Te7900-01
24620Q+4+00
8,720Q+401
1.200G+01
166060Q+01
1.820Q+00
1.200Q+03
1.600Q+03
16910Q+400
7¢300Q+03
8.000Q+04
1e410Q+10
3.250G+04
72C00Q+01
1.620Q+0%
20470Q+0S
7.100Q+08
2¢390Q+07
4e¢510Q+09
2.130Q+06
20 850Q+00
8.900Q+¢+01
2.440Q4%+04
6.760Q+03
1460Q+01
3 790Q+05

[a_NnNOen 7y

co

7.300G+02
16450Q+060
3.9500~01
1120Q+04
169200-05
7e3900+05
7¢620Q+04
1.050Q+06
1.860Q+00
1.570Q+06
1.5800+06
1.430Q+401
14420Q+06
6.180Q+05
1.170Q-=01
4¢520U~06
4e330Q+03
14170Q¢01
F450Q+03
3,330Q+03
1800Q+04
54690Q0~01
3.750Q=02
2.650Q+05
2¢5100=01
1090Q+0S5
1.230Q4+06
1.010Q+05
12600403
1.060Q+01
7¢340Q403
78600403
3200Q~-04
1.120Q-08
1.2100-03
2.800Q-08
1.380Q0=05
2.1300-11
1970Q0=-05
5¢410Q-03
4.160Q-05
6+720Q-01
1+480Q~02
2¢710Q-01
3150Q-01
3¢2800-01
3740G0-01
2.780Q+03
318006402
4.900Q+02
1100Q+05%5
1.530Q+00

3 [0 I8 Y o W VRIS B

AL AMB

5¢6350-02
1208Q=04
0.0
6.418Q~-02
00
4¢8470+00
26467Q-02
4273Q%00
H4¢6210-07
38720400
7.228Q+00
3+2850-06
6.418Q+00
6¢931Q~-01
0e0

0.0

CeO

Qe
2¢567Q-01
4¢359Q+00
2e326Q+00
00
44077Q~08
3381Q~01
2310Q-07
2.3100-02
8.898Q~01
2¢66460~01
Te349Q-03
Ce0
4.332Q=02
3.809Q-01
0.0
4¢332Q~04
366290=-01
Q.4950~05
4+916Q-11
26133005
G.6270-03
4279Q-06
2.806Q-06
9763010
2¢900Q-08
1.537Q-10
3.2540~-07
2¢432Q-01
7.788Q-03
2841005
1.025Q-04
4748Q-02
1.3829Q~0

£ L 6N s

ANZEROD

1.295Q+04
1.201Q+04
00

1.745Q+05
CeO

1.648Q+05
3.0890+06
2¢454Q+0S
4.025Q+06
4.,054Q+05
2¢ 1860405
4353G+06
26213Q+0S
8¢916Q+0S5
Ce0

(oRoRe]

o
o
O
3681Q+04
76639Q+02
76739Q+03
00

T 9e197Q+05

7.837Q+05
10860406
4«718Q+4+06
13820406
3.818Q+0S
1.585Q+05
0s0
16940405
2.064Q+04
0.0
2:5850~08S
3334Q0~03
20949004
1.5930+00
44333G~01
Q92370-01
5620001
9723Q+400
2¢395Q+0S
1516Q+07
F+344Q406
20050Q%+09
1008Q+06
1.538Q+00
3.570Q+05
11194407
4¢779Q+06
24317Q+06
8+366Q+0

g R R

LISTING OF SOURCE STRENGTHS

THALF
CO

ALAMB
ANZERO

HALF~LIFE
ACTIVITY UPON
DISCHARGE FROM
REACTOR

DECAY CONSTANT
CO/ALAMB
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£

55 AM24 2 e 520Q+02 8.360Q+00 4560Q-03 18330203
56 AM24 3 Te 6500403 2o 100Q+01 P 061G~05 203180405
57 CMza2 45460Q-01 36450Q+04 1554G+400 2:220Q¢04
58 CM243 32000401 3.9600+00 2el66Q-02 1.82804+02
59 CM2aq 1.820Q+01 J.000Q+03 3.8090=02 T7e87T7Q404
&0 CMzas 8.260Q+03 403200-01 8.3920-05 5148Q4+03
61 CM246 4710Q+03 Ge200Q=-02 le472Q-04 6.251G0+02
62z cM248 25200405 1.1800-06 1:969Q0-06 59920=01
FISSICN PRODUCTS: LISTING OF FISSION PRODUCTS.
1 H 3
2 C 14
3 KR85
4 SR89
5 SRRSO
& Y 91
7 ZR93
8 ZR95
g9 NB95S
10 TC99
11 RUL03
12 RUI 06
13 SB8125
i4 TE125M
15 TEL27HM
16 I 129
17 CS134
i8 €sS135
19 CS137
20 CEl144
21 PM147
22 SM151
23 EUi54
24 EUL55
DECAY CHAINS:
LISTING OF DECAY CHAINS IN DECAY.
1 CM246 AMZ42M
PU242 CM242
U 238 PU238
U 234 U 234
TH230 TH230
RAZ226 RA226
2 CM248
CM2a4 PU244
PU240 PU240
U 236 U 236 PU236
TH232 TH232 U 232
THZ228 TH228 TH228
3
CM243 AM243
PuU2z239 PU239
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PAZ3L PAZ231

4 CH245
PUZ241
AMZ24 ]
HNP237
U 233
TH229
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1o

CHANGED ACTIVITIES AT THE TIME OF HEPRUCESS ING=

s
by

BESNONEUN QDTN LS WN -

e P ot oo B s Bt B3 s b

-
Z
X

=OEPELUNEQOD N &R

P PO B bt o o0 s B

23

NUKLID

H 3

C 14
KRE8S
SR89
SRIO
Y 91
ZRG S
LIRSS
NUSS
TC99
RUL0J
RUL06
53125
TL125M
TEL27M
I 129
€51 34
€513%
CS137
CEl44
PMig47
SM1S1
EUl 54
EU1SS
tM246
AM242M
PUZ42
CM242
U 238
PU238
U 234
TH2 30
RAZ2Z26
CM248
CM244
PU244
PU24C
U 236
PU236
THz232
U 232
THZ228
cM243
AMZ243
PUZ239
U 235
PAZ231
CM245
PU24a4l
AM241
NP237
U 233
THZ229

SF
Oel
0e0
OeQ

10000
10020
160000
10000
10000
10000
1 .0000
10000
10000
10020
10000
1«00Q0C
GeQ130
10000
1 «0000
10000
10000
10020
10000
10030
10000
10000
10000
00050
10000
G001 O
00080
00010
1¢00CO
1 00030
10030
10000
00050
00080
JeCQ1L10
00050
160000
00010
10020
10000
10000
00080
OsU0010
10030
10000
000850
10000
10000
040010
10000

CLERT

Ce U

Be O

Oe O

Tel040=~16
2e9%44U4+04a
2e74840=-13
1860L00
2e391Q=11
be 43 7U-26
1+430U+01L
1e8020=-22
Ge 035G+ 02
To253U+02
3.888Q-16
16424G=~06
3¢ 750Q-04
GeQ1l2Q+03
25100=~01
8.651Q+04
LeGHBLILE02
7«167Q403
1¢104G+03
46759Q403
1e 743G+02
Ge lHOLGU~02
7287Q+00
T4050U-03
HeOLlT7Q¢00
3e1500~-04
1367Q+01
Te51640=04
7Te 549U~ 05
2e018Q=07
l¢1800=-06
2¢050Q+03
Se222U=16
2e460Q+00
2e 71 1U=04
leb43Q-04
ls 546U—~10
1e756Q-0%
1,.6030-02
3¢ 189G+00
20 0980U+01
1.590Q+00
1480Q0-0%
22850-~-05
4.316Q-01
34210402
16¢466Q0+03
36307Q=~01
De SLT7U~08
7¢412Q=-08

ANZERO

060

0.0

00

1466016
2:414Q+06
G424 G~14
4. 025Q+06
LCel75%Q-12
B8+s306Q=27
463530406
2e9630=-23
Be 7070402
28250403
BeW1IGU=17
6e1230=~07
PelY7CH+03
26 L6E5Q+ 04
1s0860Q4+06
37440406
1.882U+02
2e709C+04
1e40G4QG+05
1 CU90C+05
4eSTdQ+02
Ge242Q+02
17520+03
4e188QG+03
Se1580%00
2+050Q+06
1 e 705Q+03
2.678Q+02
B.713Q+00
4O 70U~0G
5e9920=01
56 8320+ 04
6027008
26339Q+04
Fe349Q¢03
6755004
3.14404+00
16824Q0~03
464160=-02
16472Q+02
2316Q¢05
2596Q+04
16516Q4+04
1071 Q+0Q0
S561440Q+03
7 «206Q+4+03
S6160Q4+05
1016Q+06
1301C-02
7. 8070~-04

1C. 000 YR

AT THE TIME OF PROCESSING,

A LISTING OF CHANGED ACTIVITIES
AT THE TIME OF REPROCESSING

IS OBTAINED.

SF = FRACTION OF NUCLIDE LEFT
AFTER REPROCESSING

CZERO
ANZERO

ACTIVITY AFTER REPROCESSING
CZERO/DECAY CONSTANT

H



SR89
SRRSO

Y 91
ZR93
ZRS5
NB9S
TC99
RUL03
RU1 06
PD1G7
CDios
AGL1IOM
CO112M
sB812%
TEL2EM
TELI27M
SN1Z26
I 129
CS134
Cs5135
€5137
CEl44
PMi&?
SM1S]
EUl1S2Z
EULS4
EULSS
HO166M
RAZ226
TH228
TH22G
TH230
TH232
Paz231l
232
233
234
235
23¢€
238
NP237
PU23¢
ru238e
PU239
PU240
PU241
PU24Z2
Puz44
AMZ41L
AM242M
AM243
CM24¢2
CM243
CM244
CM24¢<

ceccccc

PESSFUEL PAGE

16230401
56 7T4Q+03
66e20Q+0s
1 08Q+01
5600Q410
1e430-01
2.810+01
1e620-01
150Q+06
1 79Q~01
59Q=-02
211Q+05
1,080-~01
100Q+00
7T« 00Q+06
124Q+00
693G0—01
1¢40CG+01
2¢70Q+00
1659Q~01
2¢98Q~01
J9¢98Q+04
1 70Q+07
2¢05Q+400
3.000+06
3.00G+01
779001
2 62Q+00
8720401
1.20G+01
1.600Q+01
1.82Q+00
120Q+403
1660Q+03
1.91Q+00
Te30Q+03
8, 00Q+04
1.41Q0+10
3 25Q404
76200401
1620405
2¢37Q+085
710Q+08
2639Q+07
46510409
2.13Q+06
285Q+4+00
8.90Q+01
2¢44Q+04
6o 76Q+03
146C+01
36 72Q405
8.00Q+07
4033Q+02
1«52Q+02
T765G+03
4.46Q-01
3¢20G401
182Q+01
826Q4+03

&
100G+ 05
0«0
B 26E=02
0.0
OO

" 0e0

0.0
00
060 ,
1e 7HE+04
0.0
0.0
1o 03E+05

3E+02
SE+03

00000 OCONOWOOCOOOO

& & ® & & ® & ¢ & ¢ & © & ¢ © 2

COOLOOO0PLPONQOOOCOO

Bs 7TBE+03
195E=-02
3s42E+03
B.89E+03
l e 95E~Q2
2.08E+02
00

3« 75E+03
139E4+04
2e¢53E+02
4+11E+03
3el1SE+03
1. 06E+04
060

060

1e391E+4+0S
1.75E+02
9e8B1E-01
1 28E+04
e 28E-06
1 04E+00
00

2¢44E+401
0.0

00

00

LISTING OF ACTIVITIES AT TIME OF CANISTER BREA

RTHRCUGH
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CALTULATION

WASTE FORM: FUEL

TIME CF LEACH INCIDENYT

LEACH DURATION

MIGRATION PATH LENGTH
GROUNDWATER VELOCITY
GROUNDWATER TRAVEL TIME
DISPERSICN COEFFICIENT
INVOLVED WASTE AMOUNT

PERMEABILITY

GRADIENTY
SPACING

NUCL »

SR90

ZRS3

TC39

I 129
CS8135
C5137
RAZZ2E
THZ29
THZ230
TH232
Pagi3l
U 232
U 233
U 234
U 235
U 236
U 238
NPZ237
PU238
pPU239
PU240
PU241

Pu2az
PU244
AMZ24 1

AMZ 4 214
AM24 3
Cr242
CM2332
CH244
CM245
CM24%€

EQUALZ

DOUBLE:S
bDOoUBLE <
bouBLE:

u 238

TH230
u 233
U 234

Hell IFE (¥}

2. 810¢ 0%
1500+06
2¢110+0%
170D¢07
3. 000€06
3 00D+01
1 e60D+03
T« 300+03
B8e 00004
1¢41D+10
3e 250+ 04
Te2004¢01
Le&620+0%
2470405
7100408
2:330+07
4+510D+4+09
2¢130+06
B8eG0D+01L
2e844D+0Ca
Ee 760+03
1« 46D+01
36790405
8.000+4+07
4,33D+02
1652D+02
7650403
4 6460-01
320D+01
1.82D+01
B8 26D+03
4671D+03

U 234

RAZ226
THZ229
TH230

&8

OF RADIDNUCL IDE CHAIN
*##*ww%&kﬁm**wﬁ*%ﬁ*m&ﬁx@&ﬁﬁm&$m$@$m*#mﬁwﬁ&%&&m&#&wmwwﬁ%w&mmww3$$ﬁ$wmm$m¢mw

I « GD40S
5. 00405
2e30U+03
’ Se?0+0 0
4 OE+02
4 o 7E=0Q2
1« CE+Ca
L« OE= (09
2:UE-03
10E¢00

SOURCE (CI}

a0

1« 780+04
1030405
3 730402
2¢450+03
Dl

Bes 78D403
3420+ 03
8.8290¢03
1950=02
208D+02
Cel

3750403
16390+ 04
2¢53D4+02
46110403
3615D+03
1.060+04
Ga0

191D+05
14750+02
F681D=-01
1280+04
Qe28D=06
1040400
00

26440401
00

Ol

00

QeB0OD=-01
36 740~04

MEGRATION FROM AN

YEARS AFTER

YEARS
METERS

METERS/YEAR

YEARS

EACTOR DISCHARGE

SQ«METERS/YEAR

TONNES

METERS/SECOND

METERSAMETER

METERS

RETe

1210¢02
4o 76D+03
1« CGOD+00
1«00D+00
L« 20D0+03
1«200+03
1200403
2«L00D+03
21 0D+03
2100403
372D%01
LeQ@1iD+03
1910403
1910D+03
1910403
1910403
191D+03
1s890+03
246704+03
2670403
2670403
2e67D%03
2670403
2e6TD¥03
1900404
1+300D+04
1«3004+04
9520403
G+520403
9520403
F52D+03
Se520403

DOSE FACY

S «S50EC00
8.00E=05%
%4« 90E=0%
5eS0E~01
2¢30E-02
1e50E-01L
2e L OE+00
8+50E=01
4o TOE- QL
Qs O

E-Q2
EwQ2

;o

@EWQE

CE-Q2
OE=Q2

E-01
E-01

OQCHDCMCN*OQCMD@O@%}OQ@W?Q@
Q ©Q

e & &6 € @ & & @ & @ © @ & @ & & ¢ & € @& @ @

OOCHDDMCMMQOCMD@OANDQOG%*OQ

UNDERGROUND REPOSIT

INPUT DATA AND
CHECK OF CALCULATION SEQUENCE

SUMMARY OF INPUT DATA

INPUT DATA FOR NUCLIDES. ALSC PROVIDE A CHETK
OF WHICH SINGLE NUCLIDES HAVE BEEN CALCULATED

THE CALCULATED EQUAL, DOUBLE, TRIPLE-EQUAL,
TRIPLE AND SPECIAL APPROXIMATION NUCLIDE
CHAIN FRAGMENTS ARE LISTED.
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OOUBLE: U 236 TH232 CASES
DOUBLE: U 235 PA23L NUMERI
DOUBLE: NP237 U 233

DOUBLE: Pu238 U 234
DOUBLE: AM242M U 234
DOUBLE: PU239 U 235
DOUBLE: PU24&0 U 236
DOUBLE: PU242 U 238 F
DOUBLE: AM241 NP237

DOUBLE: AM242M PU238

DOUBLE: AM243 PU239

DOUBLE: CM243 PU239

DOUBLE: CM244 PU240

DOUBLE: PU241 aM24 1 TERMS OMITTED IN BWD2: 2(FJ)s 4(T)

3
i

i

TRIPLE: U 234 TH230 RAZ226
TRIPLE: U 238 TH230 RAZ26
TRIPLE: NP237 U 233 TH229
TRIPLE: PU238 U 234 TH230
TRIPLE: PU240 U 236 TH232
TRIPLE: PUZ239 U 235 PAZ231
TRIPLES AM241 NP 237 U 233
TRIPLES: AM243 PU239 u 235
TRIPLES (CM243 PU239 U 235
TRIPLE: CHM244 PU240 U 236

TRIPLE: PU241 AMZ4] NP237 TERMS OMITYED IN BWD3: S{TTle S5{TFIe
SPEC: RAZ226 pu242 PU242 U 238 TAPPR=

THE CHAIN RAZ26 PU238 Mz sg WAS WNOT CALCULATED BY SPEC BECAUSE
THE CHAIN U 234 TH230 R&a22o GAVE FACT= 0s 0

SPEC:S RAZ226 AMZ24 2M U 234 THZ230 RAZ26 TAPPR=

SPEC: TH229 AMZ24 1 PU24 L NP 237 u 233 THZ29 IAPPR=

SPLEC: TH230 PU2&2 pUz4z U 238 1APPR=

THE CHAIN TH230 AM242M (CMZ242 WAS NOT CALCULATED 8Y SPEC BECAUSE
THE CHAIN U 234 TH230 GAVE FACT= 0.0

SPEC: TH232 CM244 PU240 U 236 TH232 IAPPR=

SPEC: PAR231 CM243 AMZ243 PU239 U 235 Pa231L IAPPR=

SPEC:E U 233 PU241 AMZ24 4 NP237 U 233 IAPPR=

THE CHAIN U 234 FROM CM242

WAS NOT CALCULATED 8Y SPEC BECAUSE OF Qe0 -INVENTORY FOR PUZ238
SPEC: U 234 PUZ24 2 : PU242 U 238 TAPPR=

WHILE EXECUTING PEAK COMAINATION LOOP OF MAIN PROGRAM NO PEAKS WHERE
TMIN= 00 THMAX= 0.0

wWHILE EXECUTING PEAK COMBINATION LOOP OF MAIN PROGRAM NO PEAKS WwWHERE
TMIN= 0«0 TMAX= 0.0

WHILE EXEZCUTING PEAK COM3INATION LOOP OF MAIN PROGRAM NO PEAKS wHERE
THAIN= 0.0 THMAX= | 040

WHERE TERMS HAVE BEEN OMITTED DUE TO
CAL PROBLEMS ARE MARKED IN THE LIST.

THE TERM HAS BEEN CALCULATED
THE TERM HAS BEEN OMITTED

TEThe 8(T) s 9CFTIoe 10{THs $3CT3. 12(T}

&THE NUCLIDES WHICH HAVE NOT BEEN CALCULATED
OR WHICH DO KOT GIVE ANY CONTRIBUTION WHEN
gTHE CHAIN FRACGMENTS ARE ADDED ARE GIVEN IN

ITHE LIST.

NN

i
FOUND FOR SR90

FOUND FOR CS137

FOUND FOR U 232
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SUMKARY

NUCLIDE

SRRSO
ZRS3
TC99
I 129
35138
CS137
R&A226

THZES

it

OF NUCLIDE CONTRIDUTIONS
A o gk ook A e ek o ok R e ok o o e Ok R R

TREAK

1e & 7E40S
20 DZ2ZE+0O
1 02E+05
1 Q02E+05
S«8TE+0S
S TOE+OS
Se 7TOE#0S

G2 20E+05
G BOEH0OS
e D2E+0S
1el16E+05
B8s46E+0S
B4 6PE+0S
B8.6FEH+0S
Be 7TIE+05
Be 73E405
8. 73E+05
Be HLE+US
1s14E406
1 17E+0S
1414LE+06
1s14E+06
le 1 7E+06
1618L+06
7TeSEE+06
76 SGE+06
TeHOEE40SE
3e8B3E+006
3+83E+06
3e83E+06
3. 83E406
3.83E+06

CHMAX

0«0
1 46E=02
2e 0HE-=(Q]
Te4TE=Q4
% ¢38E=03
O0e0
000

0a O
1o 1 7TE-OS
Se9lE=~08
2 eP4E~( 4
Oe
2e FYE=0Q4
322E=03
5S¢ 0GE=(4
8e J3E~(G3
66 30E=(03
1 s66E~Q2
Cel
2l 2E~14
Ce 0
0.0

3eSSE~03 -

184E~11

TREAK

Pet3EH0S

B«OIEFOS
Yel IE+0S
e 36E406
BsG60E+0S

8+68E+05
L1 «3SE+06
Fe0ZE+0S
8e 732405
117E+06
8605405

CHAX

2¢ L1E=~0S

Ce 6IE~(04
3.68E~03
4 e 6TE~Q7
4 e Y5E~03

l «69E-OZ2
Gel1E~03
Le4SE~0S
1« 06E=Q7
2+21E-06
3e3I0E-LD

IR
L

HE CONTRIBUTIONS O

Faf

NT

THE DIFFERE

CHATN FRACGMENTS

TO THE NUCLIDE INFLOWS

THEAK CMAX TREAK CHMAX
FelOE+DOS 6.49E-03 P2 3SEX0E6 9.585E~-03
B H9E40S 1 «S4E=-02 BOHOESDS 3L4E=-10
1e34E406 S647E~03 1ol 7E406 2.21E-08&
le3GE40E S5.60E-12 BoeHGOE+0S 00
Be BLE+ (S 1 . 29E-04 BsOHRE40S 5.14E-09
B4EEEY0S 3435E-10 B:66E408 1.07E~-11
1ol TE+Q0B 2+421E=06
FeOZE405 GCo29E~=10
B84 56E405 1 87E-1}

b

&

TPREAK CHMaX

s LTE+USE 2 .21E8-08
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SUAMARY OF NUCLIDE INFLUOWS AND APPROXIMATIVE DUOSES

SUMMARY OF INFLOW TIME, INFLOW MAXIMA
d e o e e o o o ol e vk o ool R ot W o o o o ol o R ol K K N ok e RO ok o R R o

AND CALCULATED DOSES

NUCLIDE TREAK CMAX DOSEMAX
SKS0 0.0 Oe0 0e0

ZR93 . 26 02E+06 s 46E~Q2Z 117E~06
TCS S 1.02E+0S 2¢ 0SE~ 01 1 00E~04
I 129 1. 02E 405 Te47TE=~Q4 4. 1E~(04
C513%8 S« 87E+05 46 3BE~0Q3 1e0LE=~04
Cs137 OO G0 060
RAZ2Z2G Fe LEGE €05 1e43E~02 3el4E=02
TH229 8. 69E+05 157E=02 1e33E=Q2
TH230 Fe LOE+0S 8¢ 54FE~03 4.01E~03
TH232 1e36E+06 Se QEE~O7 0O
PaA23L 8 60E405 Se OBE=~G3 00

U 232 00 Qs 0 G0

U 223 8.68E+05 le 72E~02 1 e OSE=~03
U 234 869EFGS B 78E~(Q3 5¢ 32E-04
U 235 9 02E+0S Se20E=04 0s0

U 236 Be 73E+0ST B 03E=03 Ge O

U 238 1« I6E+06E Ge IVE=~03 00
NP237 8. 6LE+0S 1.66E~02 1 e99E=03
Py238 0+0 Gs O 0eQ
PUz39 1s17E+0& 2612E=-14 1e80E-1S
PUZS0 060 0s0 Oe 0
pUZal 060 040 060
rU242 1.17E+06 JeOBE=-03 00
PUZ44 1.18E+06 16 8B4E-~11 Ce O

AMZ24 1 060 e 0 0s0
AMZE2ZM 0l 0«0 060

AMZ24 3 Je 0 0e 0 0«0
CM242 8«0 GO 0«0
CM243 0s 0 0.0 0s0
CMZ244 0eQ 00 0.0
CM245 OeC G0 0.0
CM246 0e 0 0e O 0s0
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SINGLE~CHAIN MIGRATION CALCULATION
e kol i o o o e ol o ol R o K o o N o ol o

RESULTS AND CALCULATIONS FOR
SINGLE-NUCLIDE CHAIN

NUCL IDE: TH230
RESCEIPTION CF LEACH SCENARIOQ:

o e o i s e G cens ik aE custs

TIME OF LEACH INCIDENT: YEARS AFTER REACTCOR DISCHARGE DATA FOR LEACHING AND GROUNDWATER FLOW.

1000G0.
LEACH DURATION: 500000« YEARS
HMIGRATION PATH LENGTH:® 227360 METERS
GRUUNDWATER VELOCITY ¢ Se684 00 METERSAYEAR
GROUNDWATER TRAVEL TIME: 400000 YEARS
PECLEY NUMBER: 2731 9%,
NUCLIDE_DATA TH230
ACTIVITY AT THE TIME OF LEACH INCIDENT {(CURIESS 8.890+03 NUCLIDE DATA
MA3SS AT THE TIME OF LEACH INCIDENT {MOLES) 19390¢03
MASS AT THE ERND OF LEACH INCIDENT { MOLES ] 2.610+01
DECAY NUMBER 34 T7T0=03
RETENTION COEFFICIENT 2096,
BRIEE_PEAK_INFORMATION DATA FOR INFLOW
TIME CF INITIAL DISCHARGE Y2T7246 YEARS AFTER REACTOR DISCHARGE
TIME OF PEAK Talb 1244 787E+06 YEARS AFTER REACTUOR DISCHARGE
TIME CF PEAK MAXIMUM 45463 YEARS AFTER REACTOR DISCHARGE

MAX IMUM DISCHARGE RATE £+ L 7E=-0S
NUMBER OF TIMESTERPS USED 122
DISP TO NO-DISP PEAKS 0e96311460

CURIES/YEAR

- . - - ¥
TIME DIMMESS TIME BAND RELEASE D0 NO=-DISP LISTING OF INFLOW WITH AND WITHOUT DISPERSIOI
Ge272SE+05 20681E+03 461544E~12 0«0
S5e3069E+05 240767TE+03 3664 75E~09 0e O
5«3414E+05 2+ 0853E+03 3:5142E-07 Oe0
P« 3760E+05 2. 0940E+03 4435S70E-06 Ce 0
S+3349E405 260962E+03 6e2167E=06 0«0

G419 7E405
Se4546E+05
S«4897E+05
Fe5249E+05
S«eS602E+405
S «535TE+0S
9«6313E+05
G667 0E+05
9. 7028E+05
Se«73BBE+0S
e 774SE+05
Se8112E+05
SeB8476E+0S
5e8B841E+05
S«9208E+05
5«9576E+05
Ge994SE+05
1.0032E+06

P aNNFQMTenaA

2e1049E4+03
2:1137E+03
2¢1224E+03
21 312E+03
20¢1401E+03
2. 1489E+03
«1578E+03
1E667E+03
1757E+03
1847E403
1937E+03
2028E+03
2119E+03
22210E+403
262302E+03
2e23394E+03
2e248B6E+03
2e25S7T9E+03

D RETP DT a2

1¢1305E~05
1 1692E-05
1.1354E~05
1101 3E=-05
140681E~05
1+ 0358E=-05
10044E-05
Fe 73 75E=-06
Qe4397E~06
Yo 1499E~ (06
88680E~06
8¢5G38E~-06
8«3271E~06
B8+ 0677E~06
7+ 8B155E=-06
7e5702E=06
7+3318E-06
7el001E~-06

[P0 AN o ~

1+2064E~-05
11705E~-05%
1+ 1354E=05
1«1013E-0S
1.0681E=-05
1+0358E~-05
{160044E~0S
e 7T3IT7S5E~-06
9 439TE~-06
35 1499E=-06
8 B68B0E~(06
8.5938E~06
863271E~-06
8:0677E-06
7. 8155E-06
7+5702E~06
7« 3318E=-06
7s1001E~-06
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DOUBLE~CHALIN MIGRATION CALCULATION
kmb AT oh ok Eok ko koo ol koo R e ek ok o
NUCLIDE: TH230 FRUOM U 234

QESCEIPTION OF LEACH SCENARIO:

TIME UF LEACH INCIDENT: 100000C, YEARS AFTER REACTOR DISCHARGE
LEACH DURATIONC 200000 YEARS

MIGRATION PATH LENGTH: 227360 METERS

GROUNDWATER VELOCITY: 568400 METERS/YEAR

GROUKDWATER TRAVEL TIME: 400,000 YEARS

PECLET NUMBER: 273194

NUCLIRE _DATA U 234 TH230
ACTIVITY AY THE TIME OF LEACH INCIDENT (CURIES) 1:390+04 8:89D+03
MASS AT THE TIME OF LEACH INCIOENT (MOLESS D H10+03 1.9%0D+03
MASS AT THE END OF LEACH INCIDENT {MOLES) 2360403 1.10D+03
DECAY NUMBER 112D0-03 3e470=03
RETENTION COEFFICIENT 1906 2096«

BRIEE_PEAK_INFQRMATION

TIME OF INITIAL DISCHARGE 8491 3G.
TIME OF PEAK TAIL 1e44674E+06
TIME OF PEAK MAXIMUM 512715
MAXT UM DISCHARGE RATE 3.68BE~03
NUMBER OF TIMESTEPS USED 180
DISP TO NO-DISP PEAKS 099964172

TIME

8¢4320E+05
8.4985E+05
8+5051E+05
8¢5116E+05
8«5182E+05
8e5247TE+0S
8.5313E+05
B«5378E4+05
8+5444E+409
8.5509E+05
B«5SSTSE+0S
8564 0E+05
3e5706E+05
8457715405
B8e5837E+05
85902E+05
Be53568BL+US
8+6033E+05
8.6 099E+05
8¢6164E+05
8+ 6230E+05
Beb6b264E405
8.6298E+05
8.6332E+05

DIMeLESS TIME

18730E+03
18B746E+03
1e8763E¢03
187T7GE+03
1.8795E+03
1.8812E403
1eB828E+03
18845E+03
1.8861E+03
1.8877E+03
16B8894E+403
148910E+03
L e8926E+03
1¢8943E+03
18B95S9E+03
168976E+03
18992E+03
19008E+03
1.9025E+03
149041E+03
1.9057E+03
1 G06EEH+QO3
1s307SE+03
1.9083E+03

BAND RELEASE

s ST22E=15
S:4285E~14
4+.0510E~13
267337E~12
1+6686E~11
Fe2215E=-11
4«618SE=~10
26 0682E~09
Be657SE~ 09
3.2469E~08
161085E-0Q7
3.4502E=-07
9.8068E~07
2+s9508BE~-06
66 08B34E=06
143338BE~0S
2e¢6965E-05
504 34E-05
8.7622E-05
1e4200E-04
20e1576E=~Uw
2e6200E-0C4
3e1333E-04
3.6941E-04

D0 NO=-DISP

Oe 0

e
o

e

COCOODOOCOO0O0QOROOCOO0R

3 & & ®@ @ & & 5 6 © ¢ & ® & O € €

COOCO0QOOLOOOOOCCOOQO

2.7761E-08
9«5846E~05
1.8937E~-04
2+ 807TLE~-04

TEARS AFTER REACTOR DISCHARGE
YEARS AFTER REACTOR DISCHARGE
YEARS AFTER REACTCR DISCHARGE
CURIES/YEAR

RESULTS OF

FOR DOUBLE~-NUCLIDE

FRAGMENTS .
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TRIPLE-~CHAIN MIGRATION CALCULATION
2 X T2 R 222 A s E T R s 2 E R T2 Y
NUCLIDE? TH229 FROM NP237 DECAYING VWIA U 233

OESCEIRTION QF LEACH SCENARIQ:

TIME CF LEACH INCIDENTS 100000« YEARS AFTER REACTOR OISCHARGE
LE&CH DURATICNG 500000 YEARS

MIGRATION PATH LENGTHE 227360 METERS

GROUNDWATER VELOCITY: 568400 METERS/YEAR

GROURDWATER TRAVEL YTIME: 400000 YEARS

PECLET NUMBER: , 273194%.

NUGCLIRE _DATA NP237 U 233
ACTIVITY AT THE TIME OF LEACH INCIDENT (CURIES) 1:060D4¢04 Je7SL+03
MASS AT THE TIME OF LEACH INCIUENT {MOLES) 650 340+04 L700403
MASS AT THE END OF LEACH INCIDENT {MOLESS S3904¢04 40 02D%03
DECAY NUMBER 1« 300=-04 17L0=02
RKETENTION COEFFICIENT 1887, 1906.

BRIEE _PRAK INFQRMATION

VIME OF INITVTIAL ODISCHARGE 841736 YEARS AFTER
TIME OF PEAK TAIL L« 3B831SE+06 VYEARS AFTER
TIME OF PEAK MAXIMUM 869122 YEARS AFTER
MAXIWUM DISCHARGE RATE 16S4E=-02 CURIES/YEAR
NUMBER OF TIMESTERPS USED 226
OISP TO WNO-DISP PEAKS 093968147

TIME DIMLESS TIME BAND RELEASE
Bs4174E+05
8.4211E+405
8.4248E+05
84 286E+05
864 323C+05
8:4360E+05
8+4398C+0S
844 435E+05
8e4472E405
8+4509E+05
8454 7E+05
B8.4584E 405
Bea621E405
8465F9E+05
Be46I6E+0S
8+4733E+405
BeaT71E+0S
8:4808BE+05
848455405
8+4883E+05
8.4920E+05
8494 7E+05 168737E+03
B8e4975E+05S 1e8744E403

= BN S 6 e Te N =g Bye 44 ¥

18543E+403
1.8553E+03
18562E+03
18571E+03
1.8S8BIE+03
1 «8590E+03
1 «85S3E+03
148609E+03
1.8618E+03
18627E+03
1.8637E+03
1BESGEGE+DS
{«8655E+03
1.3665E+03
1oB674E+03
1.868B3E+03
1o B6I3EFO3
1.8702E+03
1.8711E+03
1:.8721E+403
148730E+03

I« 0G9YGE~1 4
LeO763E=-13
346141E~13
11738E~12
3.,6868E~12
1.1207E=11
36 2964E=11
Fe3833E~11
265854E-10
CeBS42E~10
1¢7BOSE-Q9
4e4534E-09Q
1. 078%E-08
25321E~(8
S« 7S7T4E-08
162691E-07
2e71L19E=«Q7
Se6195E=-07
1e1295E=-06
202021E=06
41 71IS5E~06
6e53%3E~06
1 «0080E=~US

[>T & <O ool S o B | L [ == N N gy

@

IDOOOODOOOOCOOOCOOOOOLOOOO
e g & 8 & 668 © & & & ¢ & 6C 6§ & C & €&
ICOQOOOOOOOCQOOOQOLCLOQCO

DO NUO-DISP

| FRAGMENTS .

REACTOR DISCHARGE
REACTUR DISCHARGE
REACTIR DISCHARGE

TH229

3.420+03
69804018
La8L0%02
380002

2096
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APPRUXIMAT IVE DISCHARGE RATE FUOR TH230G FROW PU242
& SHCRTLIVED DAUGHTER=NUCLIDE ARPROXIMATION WAS MADE ON THE BASIS OF THE CHAIN PUZ242 U

fui
[
o

TIME BAND=-RELEASE

B.5182E+05
8524 TE405
BeS5S313E+08
BsD5378E+05
B8e5444L+05
8e5509E+05
B.S5S57BE+0S
Be564 0E+0S
B8:5706E+05
BeSHTFTLIEHOS
85 837E4+035
8e5902E+05
8.596BE+05
8.6033E+05
8.6 099E¢05
8.6164E+05
8.6230E+0S5
8.6281E2+0%
B8e5H5IIZE+0S
B.638B4E+05
8:.6435E405
B.6486E+0S
8.6538E+095
8,6589E+05
806402 +05
Be669IE40S
8e6743E+05
86TILEFOS
E+4084SE+05
8.6896E+05
8+.6548E+05
8:.6999E+405
Bs7T0S0E+05
Be7102E+0S
8.7153E+4095
8. 7204E+405
8+ 72585E+05
8.863LE+0%
S 0006E+05
Sl 382E+05
S 27STE+CS
$4133E+05
5«5 508BE+05
$«688B4E+05
G« B259E+05
S e FEISELOS
10101E+06
1 0239E+06
1e0376E+06
10514E406
1.0651E40¢€
1e0789E+06&
1:0926E+406
1.1064E+06

1e0264E=15
5.6838E=15
2¢8583E~14
13028E-13
S¢3937E-13
2s0301E-12
EePSTOE=1 2
2el 7T4.LE=11
&Ee2063E~11
1e6G218E~10
3.8874E~10
8:5702E-10
1 7431E~0CG
3e2820E=09
5¢7442E-09
PeIBSTE- 09
14391E=~0B
1e9306E~08
2¢5067E-08
361595E=08
3.8275E-08
464 7T5E-08
52561E=08
6291 5E~-08
T+1437E=08
B8s0057E~08
Be8722E-C8
Pe?400E-08
1 e0607E~07
11472E-07
1e2334E<-07
1e3194E=07
$e4051E=QV
164905E~07
15756E~07
1e6604E~0Q7
1 e7449E=07
3904 7TE~=Q7
5.3700E=-07
Te6S7SE~Q7
Fe28B24E-07
10 75%E=06
121 00E=Q06
1«3316E~06
14420E-=06
1e5420E=-06
1e6325E-06
16 7145E~06
1.78B5E~06
1e3554E=-06
1+9157E-06
1e9700E-06
240189E~06
2.0628E-06

RESULTS FROM CALCULATIONS CARRIED OUT
WITH SHORT-LIVED DAUGHTER APPROXIMATION.
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11 0E~00
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B8.90E~08
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4o 57E~ 08
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BENCHD3 1986-03-11

0.00

LOGARITHMIC
-2.00

(Cl/7YR)
-6.00 -uU.00

-€0HONIE JO 3J0Td

-8.00
i ) 1 i

cs3Tnsax

DISCHRRGE RRATE

-10.00

-12.00
1 A i

-14.00

£

y233 (\ NP237

CM245
ﬁ\\AMZM

.00 2033 2067 3.000 3.33 3.67 400 933 wer” 5.00 5.33  5.67  6.00
TIME [(YERRS) LOGCRRITHMIC

DRRX

BENCHMARK RUN WITH GETOUT3. NUCLIDES CM2YS. RM2Y]. NP237 AND U233.
CROUND WRTER TRRVEL TIME: 40O YERRS

DISPERSION: 0.1 SOURRE METERS / YERR

TIME OF LERCH INCIDENT: O YERRS

LERCHING TIME: 100 VYERRS






