





















































Flow to each constant head node

Modifications were made to the original program to identify
and print out the row, column, and layer numbers of every
constant-head node and the corresponding flow rate to or from
that node. This was valuable in this study for detecting ' areal
variations in leakage rate to the deep aquifer.

SUMMARY

A study was undertaken to determine impacts of coal-strip
mining on local hydrologic systems. As part of this study, a
quasi three-dimensional ground-water flow model (Trescott, 1975)
was modified and used to help define premining flow conditions.

Changes in the model were necessary to simulate hydrologic
conditions in the watersheds properly. Perched water tables in
the top and middle aquifers required that the rate of vertical
flow between adjacent layers be calculated based on the
difference between the altitude of the upper water table minus
the altitude of the underclay. Spring discharge along the
outcrop of the top underclay is simulated by incorporating a
head-dependent function into the program. Interchange between a
stream and the middle aquifer is simulated by introducing another
head-dependent function. A change was made to allow recharge
from precipitation to any layer because the middle aquifer  1is
exposed over much of the watershed. Other changes, such as
water-budget determination for each 1layer, were also useful
during analysis.

Although the simulation methodology presented herein may be
appropriate for other studies, the modified program 1is somewhat
site specific and should be used judiciously. In particular, the
program is keyed to the use of three model layers, with specific
assumptions about each layer. Additional program changes would
be required for systems with different hydrogeologic conditions.
The changes have been tested and used in numerous simulations and
have made the model a wuseful tool f£fér evaluating the sudy
watersheds.
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Appendix 1

PROGRAM LISTING

The following code listing is the program of Trescott (1975)
and Trescott and Larson (1976) and incorporates the modifications
presented in this report. Changes to the original code that are
described in this report are marked by asterisks.
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OO0 OOOCO

(@]

(@}

oO06

[oX e

----------------------------------------------------------------- 00000010
F INLTE-DIFFERENCE MODEL FOR SIMULATION OF GROUND-WATER FLOW IN 00000020
THREE DIMENSIONSs SEPTEMBERs 1975 BY P.Ce TRESCOTTs Use So Go Se 00000030

WwITd CONTRIBUTIONS TO MAINs UATAI AND SOLVE BY S.P. LARSON 00000040
AND MODIFICATIONS BY LARSONs Jo0Oo HELGESENs AND A.Co RAZEM 00000045 *
----------------------------------------------------------------- 00000050
SMS - STRIP MINE PROJECTS STEADY~-STATE(OR CONSTANT QRE) RUNS 00000060 *
SPECIFICATIONS: 00000070
REAL #BYSTR 00000080
00000050
DIMENSION Y(40000)s L(32)s HEADNG(33)s NAME(42)s INFT(2+2)9s IOFT(900000100%*
l94)s DUM(3) 00000110
00000120
EQUIVALENCE (YSTReY (1)) 00000130
00000140

COMMON /INTEGR/ I109J0sKO0sIlsJloKleIoJsKeNPERIKTHIITMAXSLENGTHKPNO0000150
IWEL o NUMT o IFINAL 9 IToKT o IHEADs IDRAWSIFLOs IERReI29J2 K29 IMAXs ITMX1sNC00000160
2HeIDK]1 s IDOKZ s IWATERSIQRE ¢ IPsUPsIQeJQe IKe JKeKSeIPUL ¢ IPUZe ITKs INOy 00000170%*

3IEUN 00000171
COMMON /SPARAM/ TMAXsCDLTsDELTeERRsTESTeSUMsSUMP QR 00000180
COMMON /SARRAY/ ICHK(13)eLEVELL(9)sLEVELZ2(9) 00000190

00000200
DATA NAME/Z2#®4H s 4 Ss4HTART94HING ¢4HHEADs4H 94H STO+4HRAG00000210

lbes4H COEs4HFFICo4HIENT2%4H 24+ TRe4HANSMe4HISSI s4HVITYS5%4H 00000220

2 s4H TKe4H HYe4HDRAUSGHLIC +4HCONDs4HUCTI 9aHVITY s 2%4H 24HBOT00000230

3T94HOM Es4HLEVAs4HTIONs2#4H s4H Re4HECHA ¢+ 4HRGE +4HRATE/ 00000240
DATA INFT/4H(20F ¢4H440) s4H(B8FleaH0.4)/ 00000250
DATA TOFT/4H(1HO0s4HeI2994H2X9204HOFG e 94H1/(SeaHXe2U94HFO4194H)) 200000260
14H 24H(1HOs4Ho IS 94HI0EL +4r1e3/34H(1IH s4HeSX994HI0EL94H143) 94H) 00000270

2 944  (194HHO 9T 94HSe1094HELL o 9s4H3/ (194HH ¢5e4HXel0o4HELLl.94H3)) 00000280
394H  (194HHO 9 I 94H591094HELLl e o4H3/ (1loaHH +594HXe1044HEL] 4 94H3)) 700000290

00000300

DEFINE FILE 2(84+15209U9KKK) 00000310
.0......ll................“'...............'.0..‘................00000320
00000330

-=-=-READ TITLEs PROGRAM SIZE AND OPTIONS==- 00000340
READ (54200) HEADNG 00000350
WRITE (64190) HEADNG 00000360
READ (54160) I04J09sKO09ITMAXsNCHeNDsNRIV 00000370%
WRITE (69180) I09J09KOsITMAXeNCHoNDeNRIV 00000380*
REAU (5¢210) IDRAWeIHEADsIFLOsIDKIsIDK2s IWATER9IQRE9IPUL9IPU25sITK 00000390
leIEUN 00000395
WRITE (64220) IDRAWeIHEADsIFLOsIDK1sIDK29 IWATERsIQREsIPUL9IPU2yITKO00000400
leIEUN 00000405
IERR=0 60000410
INO=NO 00000420%
00000430

=-=-COMPUTE DIMENSIONS FOR ARRAYS=-- 00000440
J1=J0-1 00000450
11=10-1 00000460
Kl=K0-1 00000470
I2=10=2 00000480
J2=Jo=-2 00000490
KZ2=K0-2 00000500
IMAX=MAX0(I0+J0) ’ 00000510
NCD=MAXO0 (1 +NCH) 00000520
ITMX1=ITMAX+1 00000530
1S12=10%40%#K0 00000540
IK1=10%#J0 00000550
IK2=MAXO (IK1#K1ls1) 00000560
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10

20

30

40

50

60

70

Isum=2#ISIZ+}
L(l)=1

DO 30 I=2y14

IF (I.NE«8) GO TO 20
L (8)=1ISUM
ISUM=ISUM+IK2

IF (IK2.EQsl) GO TO 10
ik=1lv

JK=J0

K5=K1

LO TO 30

Ik=1

JK=1

K5=1

L0 TO 30
L(I)=ISUM
ISUM=ISUM+ISIZ
CONTINUE
L(15)=ISUM
ISUM=ISUM+J0
L(lo)=ISuUM
ISUM=ISUM+I0
L(17)=1ISuUM
1SUM=1SUM+KO
L(1B)=ISUM
ISUM=1SUM+IMAX
L(19)=1ISuUM
ISUM=ISUM+KO#®3
L(20)=1ISUM
ISUM=ISUM+ I TMXI
L(gl)=ISUM
ISUM=TISUM+3#NCD |
L{2e)=1SuM
ISUM=ISUM+NCD
L(23)=1SUM

IF (IWATERGNESICHK(6)) GO TO 40
1SUM=1ISUM+IK]
L(24)=1ISuM
ISum=ISuM+IK1
IP=10

JP=J0

60 TOo 50
ISUM=1SUM+]
L(2«)=ISUM
ISUM=ISUM+IK]
Ip=l

JP=1

L (25)=1ISUM

IF (IQRESNELICHK(7)) GO TO 60
ISUM=1SuUM+ISIZ
Ie=10

JQ=Jo

60 TOo 70
ISUM=ISUM+1

IQ=1

Ja=1l

IF (ND«EQ.0) GO TO 75
L (26)=1ISumM
ISUM=ISUM+IS1Z
L(27)=1SuM
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00000570
00000580
00000590
00000600
00000610
00000620
00000630
00000640
00000650
00000660
00000670
00000680
00000690
00000700
00000710
00000720
00000730
00000740
00000750
40000760
00000770
00000780
00000790
00000800
00000810
00000820
00000830
00000840
00000850
00000860
oooo0uBT70
00000880
00000890
00000900
00000910
00000920
00000930
00000940
00000950
00000960
00000970
00000580
00000990
00001000
00001010
00001020
00001030
00001040
00001050
00001060*
00001070
00001080
00001090
00001100
00001110
00001120
00001130*
00001140%
00001150%*
00001160%



OO0

75

76

77

78

80

ISUM=ISUM+ND 00001170%*

L (e8)=1SuUM 00001160%*
ISUM=ISUM+ND 00001190
60 T0 76 00001200%*
L(26)=ISuUM 00001210
ISuM=ISuM+1 00001220 *
L(c7)=1SumM 00001230 %
ISUM=ISUM+] 00001240%*
L (28)=1ISUM 00001250 %
IF(NRIV.EQ.0) GO TO 77 00001260%*
L(29)=1ISUM 00001270%
ISUM=ISUM+ISIZ ‘00001280 *
L(30)=ISuM 00001290*
ISUM=ISUM+NRIV 00001300%*
L(31)=ISuM 00001310%*
ISUM=ISUM+NRIV 00001320*
L(32)=ISUM 00001330%*
ISUM=ISUM+NRIV 00001340%*
GO TO 78 00001350
L(29)=1SuM 00001360 *
L(30)=1ISum+1 00001370 %*
L(31)=ISumMe+2 00001380 *
L(32)=1SUM+3 00001390 *
ISUM=]ISUM+4 00001400 *
WRITE (65170) ISUM 00001410 %*
00001420
===PASS INITIAL ADDRESSES OF ARRAYS TO SUBROUTINES~-=- 00001430

CALL DATAT(Y(L(L1)) oY (LI2)) oY (L(3) )oY (L(4))sY(LID))oY(L(6))sY(L(7))00001440
1aY(L(B))sY(L(9))sY(L(15) )oY (L(16))oYIL(ITII oY (LI oY (L(23))sY(L(00001450
2 24)) oY (LI(25)) Y (L(26)) oY (L(2T) )oY (L(28))sY(L(29))sY(L(30))) 00001460 *
3 Y(L(31))eY(L(32))) 00001470 %*

CALL STEP(Y(L(1)) s Y(L(2)) oY (L3 )oY (L(4))sY(L(5))oY(L(6))sY(L(T7))s00001480
1Y(L(B)) oY (L(9)) oY (L(15)) oY (L(16)) oY (L(IT)) oY (L(19))sY(L(18))Y(L(200001490
20))) 00001500

CALL SOLVE(Y(L(I));Y(L(E))9Y(L(3))’Y(L(4))9Y(L(5)),Y(L(6))9Y(L(7))00001510
LaY(L(B)) oY (L(D D)oY (LIIS)) oY (L(16)) oY (LILIT)) oY (LC19)) oY (L(10))sY(L(00001520

21D s Y(L(12)) oY (L (13)) o Y(L(14)) oY (L(20)) oY (L(25))sY(L(23))s 00001530 *
3 Y(L(26))eY(L(2T)) oY (L(28)) oY (L(29)) oY (L(30))sY(L(31))sY(L(32))s 00001540%*
4 NDsNRIVsY(L(24))) 00001550 *

CALL COEF(Y(L(1)) oY (L(2))sY(L(3))aY(L(4))sY(L(5))sY(L(6))sY(L(T))»00001560
LY (L(B)Y) o Y(L(9)) oY (L(15) )oY (L(16)) s Y(L(1TI) oY (L(19)) Y (L(23))sY(L(200001570
24)) s Y (L(25))) 00001580

CALL CHECKI(Y(L(1))oY(L{2))sY(L(3))sY(L(4))sY(L(5))sY(L(6))sY(L(7)00001590
1) oY (L(B)) oY (LI ) o Y(L(1S)) s Y(L(16)) oY (LILT)) oY (L(19))sY(L(21)),Y(LOOOO1600O

2(22)) 9Y (L (25)) 00001610
3 Y(L(?b))9Y(L(27))9Y(L(28))9Y(L(29))9Y(L(30)),Y(L(3l))9Y(L(32))o 00001620%
4 NDeNRIVeY(L(24))) 00001630%*
CALL PRNTAI(Y(L(I));Y(L(Z))oY(L(4))sY(L(b))9Y(L(9));Y(L(IS)),Y(L(100001640
16))) 00001650
00001660
===START COMPUTATIONS=--- 00001670
L2222 2222222 222 Ly L R 00001680
-=-=READ AND WRITE DATA FOR GROUPS II AND III=--- 00001690
CALL DATAIN 00001700
IRN=1] 00001710
NIJU=10%J0 00001720
V0 80 K=14K0 00001730
LOC=L(2)+ (K=1)%NIV 00004740
CALL ARRAY(Y(LOC)+sINFT(1+2)9sI0FT(1s1)9sNAME(1)sIRNsDUM) 00001750
DO 90 K=14K0 00001760
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o0 OO OO o0

(X e]

90

100

110

120

130

131
135

140

LOC=L(5) ¢+ (K=1)#NIJ
CALL ARRAY(Y(LOC) sINFT(1e1)eIOFT(1+2) sNAME(T) s IRNsUUM)
DO 100 K=14KO
LOC=L(4) + (K=1)¥NIyJ
L1I=L(19) +K-1
L2=L(19) +K0+K=1
L3=L (19) +22K0+K=1
CALL ARRAY(Y(LOC)sINFT(lsl)sIOFT(1+2)9NAME (13)9IRNsDUM)
Y(L1)=0UM(1)
Y(L2)=DUM(2)
Y{L3)=DUM(3)
WRITE (64230) KeY(LL1)oY(L2)sY(LI)
IF (ITKeNELICHK(10)) GO TO 120
VO 110 K=leKl
LOC=L(8) +(K=1)#NIJ
CALL ARRAY(Y(LOC) o INFT(ls1)sIOFT(193)sNAME(19) s IRNeDUM)
IF (IWATER.NE.ICHK(6)) GO TO 130
K=KU
CALL ARRAY(Y(L(23))9sINFT(lel)eIOFT(1l94) sNAME (£5) s IRNeDUM)
CALL ARRAY(Y(L(24)) 9INFT(141)9IOFT(lel)sNAME(31) e IRNsDUM)
IF (IQRENE«ICHK(7)) GO TO 135
D0 131 K=1,KO
LOC=L(25) + (K=1)=NIJ
CALL ARRAY(Y(LOC) ¢ INFT(lel)eIOFT(194) s NAME(37) s IRNsDUM)
CALL ™MDAT
IF(ND«NE.O) CALL DDAT(ND)
IF(NRIV.NE.O) CALL DDAT2(NRIV)

==-=COMPUTE TRANSMISSIVITY FOR UNCONFINED LAYER==-
IF (IWATER.EQ.ICHK(6)) CALL TRANS(1)

===COMPUTE T COEFFICIENTS==-
CALL TCOF

=-=COMPUTE ITERATION PARAMETERS==--
CALL ITER

00001770
00001780
00001790
00001800
00001810
00001820
00001830
00001840
00001850
00001860
00001670
00001880
00001890
00001900
00001910
00001920
00001930
00001935
00001940
00001950%
00001960%*
00001970%*
00001980 %*
00001990*
00002000%*
00002010%*
00002020%
00002030
00002040
00002050
00002060
00002070
00002080
00002090
00002100
00002110
00002leo

--=-READ TIME PARAMETERS AND PUMPING DATA FOR A NEW PUMPING PERIOD-00002130

CALL NEWPER

KT=0
IFINAL=0

===START NEW TIME STEP COMPUTATIONS---
CALL NEWSTP

=-=START NEW ITERATION IF MAXIMUM NO. ITERATIUNS NOT EXCEEUED==-=-

CALL NEWITA

===PRINT OUTPUT AT DESIGNATED TIME STEPS~-=-
CALL OQUTPUT

==-=LAST TIME STEP IN PUMPING PERIOD 2=---
IF (IFINAL.NE.1) GO TO 150

=-=CHECK FOR NEW PUMPING PERIOD=~--
IF (KP.LT.NPER) GO TO 140

STOP
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00002140
00002150
00002160
00002170
00002180
00002190
00002200
00002210
00002220
0000223¢
00002240
00002250
00002260
00002270
00002280
00002290
00002300
00002310
00002320
00002330
00002340
00002350



OO0

o000 n0n

OO0

aOo0O0n

===FURMATS ==~ 00002360

00002370
00002380
00002390
160 FORMAT (8110) 00002400
170 FORMAT ('0'954Xs*WORDS OF VECTOR Y USED =',17) 00002410

180 FORMAT (101462Xs *NUMBER OF ROWS =',15/60Xs *NUMBER OF COLUMNS ='+1500002420
1761 X5 "NUMBER OF LAYERS ='915//39Xs 'MAXIMUM PERMITTED NUMBER OF ITE00002430

2RATIONS =1515//48Xs "NUMBER OF CONSTANT HEAD NODES ='sI5, 00002440%*

3 /56Xs *NUMBER OF DRAIN NODES =t,15, 00002450%*

4 /956Xy *NUMBER OF RIVER NODES =',15) 00002460%*
190 FORMAT ('11',33A4) 00002470
200 FORMAT (20A4) 00002480
210 FORMAT (16(A4s1X)) 00002490
220 FORMAT ('=SIMULATION OPTIONS: 'ys11(A4y4X)) 00002500

230 FORMAT (1HO0s44Xs*DIRECTIONAL TRANSMISSIVITY MULTIPLICATION FACTORS00002510
1 FOR LAYER',I39/976Xs?'X =13Gl5.7/76Xs'Y =1,G15.7/76X9'Z =15G1l5.7) 00002520

END 00002530
SUBROUTINE DATAI(PHIsSTRTsOLDsTsSsTReTCeTKaWELL DELXDELYSDELZ+FAC00002540
1 TyPERMsBOTTOMsQREsIDsL.DsELDs IDR9sRH9RCsRB) 00002550 *
---------- cermmmr s r e rrc e e e e e e m e e e e cceeeeveee=(0002560
REAL AND WRITE DATA 00002570
s re e e ————— e —————— e e —— e e e——————— 00002580
00002590
SPECIFICATIONS: 00002600
REAL #8PHI 00002610
REAL #BXLABELsYLABELsTITLEsXNlsMESUR 00002620
REAL#4 LD 00002630 *
00002640

OIMENSION PHI(IO0sJO09KO0)s STRT(IOsJOsKO)» OLD(IO0OsJO0sKO)s T(I10sJ0»K000002650
1) S(I0sJ0sKO) s TR(IOD9JOsKO)s TC(IO0sJO9KO) 9y TK(IKsJK9KS)» WELL (10500002660
2JUsKO0) 9 DELX(JO)s DELY(IO)s DELZ(KO)s FACT(KOs3)s PERM(IPsJP)s BOT00002670
3TOM(IPsJP) s QRE(IQsJQ) s TF(3)y A(IO0sJO) s IN(6)s IOFT(9)y INFT(2) 00002680
4 sID(I09sJOKO)sLD(1)9ELD (1) 9IDR(I09JO9KO)sRH(1)9RC(1)9sRB(1) 00002690 *

00002700

COMMON /INTEGR/ 105sJ09sKO0sT1leJlsKloTIsoJosKsNPERSKTHe ITMAXsLENGTHsKPsN00002710
IWEL s NUMT o IFINAL 9 IToKT 9 IHEAD s IURAW IFLOs IERR9I129J29K29 IMAXs ITMX14NC00002720
2 JUK1 9 IDK2 s IWATERIIQRE s IP 9 UP91Q9JQe IK9s JK9KS e IPUL s IPU29ITKyINOs 00002730 *

3IEQN 00002731 *
COMMON /SPARAM/ TMAXsCOLTsDELTERRs TEST»SUM»SUMPsQR 00002740
COMMON /SARRAY/ ICHK(13)sLEVEL] (9)sLEVEL2(9) 00002750

COMMON /CK/ ETFLXTsSTORT+QRETsCHSTsCHDTsFLUXT9PUMPT s CFLUXToFLXNT 00002760
COMMON /PR/ XLABEL (3) s YLABEL(6)sTITLE(6) s XN1sMESURsPRNT (122) yBLANK00002770
1(60)sDIGIT(122)sVF1(6)4VF2(6)sVF3(7) 9XSCALEsDINCH,SYM(17),4XN(100),00002780

2YN(13) 9sNA(4) sN19N2sN3sYSCALESFACT1oFACTZ 00002790
RETURN 00002800
.‘..‘.......‘.'.'................'.'....I.I.......'0..............000028‘0
D R e e 00002820
ENTRY DATAIN 00002830
BReeREaGRRGRRARRR G 00002840

00002850
-~-=READ AND WRITE SCALAR PARAMETERS==- 00002860
READ (59330) NPERsKTHsERRSLENGTH 00002870
WRITE (6+340) NPERsKTHSERR 00002880
READ (59460) XSCALEsYSCALEsDINCHsFACTl 9 (LEVELLI(I)9I=199)sFACT2s(LE0Q0002890

IVEL2(I)9sI=159) s MESUR 00002900
IF (XSCALENE.Os) WRITE (69470) XSCALEsYSCALE+MESURsMESURsDINCHsFA00002910

1CT1oLEVEL]1+sFACT2sLEVELZ 00002920

00002930
-==READ CUMULATIVE MASS BALANCE PARAMETERS~-- 00002940
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READ (55450) SUMsSUMP sPUMPTsCFLUXTsQRET9sCHST9CHDT+FLUXT9STORTSETFL00002950

IXTeb LXNT

IF (IDK1«EQ.ICHK(4)) GO TO 20
IF (IPUlNE.ICHK(8)) GO TO 50

~=~READ INITIAL HEAD VALUES FROM CARDS-=-~-
DO 10 K=14K0

DO 10 I=1ls10

READ (54360) (PHI(IsJeK)ed=1sd0)

G0 TO 30

~==READ INITIAL HEAD AND MASS BALANCE PARAMETERS FROM DISK==--

00002960
00002970
00002980
00002990
00003000
00003010
00003020
00003030
00003040
00003050
00003060

20 READ (4) PHIsSUMesSUMPPUMPT9CFLUXTsQRETsCHSTsCHDTFLUXTySTORTSETFL00003070

30

40

50

60

70

80

90

100
110

120

130
140

IXToFLXANT

REWIND 4

WRITE (64430) SUM

V0 40 K=14KO0

WRITE (6+440) K

DO 40 I=1l,1I0

WRITE (69350) I+ (PHI(IsJsK)eJd=1sJ0)

DO 60 K=1.KO0

w0 60 I=1,10

VO 60 J=1,J0
WELL(IeJeK)=0.
TR(IsJeK) =0,

TC(leJeK)=0.

IF (KeNESKO) TK(I4JsK)=0,
CONTINUE

RETURN

- 2-2-2-2-2-2-2-2-2-2-3-2-2-2-2-X-2-2-X-X-]

ENTRY ARRAY (A9 INFToIOFTesINsIRNsTF)
L-2-2-2-2-2-2-F-2-2-2-2-3-X-2-2-2-2-X-1-2-

READ (59330) FACsIVARsIPRNsTF9IRECSIRECD
IC=4%JRECS+2%IVAR+IPRN+1

GO 10 (70+70+90+490,1204120)9 IC

DO 80 I=1,10

DO 80 J=1sJ0

A(lsJd)=FAC

WRITE (65280) INsFACsK

60 TO 140

IF (1C.EQ.3) WRITE (6+290) INsK

LO 110 1=1,10

READ (S+INFT) (A(IeJd)sJd=1s40)

DO 100 U=1s40

A(leJd)=A(14J)®FAC

IF (IC.EQe3) WRITE (69I0FT) I9(A(IsJ)ed=1,40)
GO TOo 140

READ (2'IRN) A

IF (IC.EQ.6) GO TO 140

WRITE (6+4290) INsK

DO 130 I=1.10

WRITE (6+I0FT) Te(A(Iod)ed=1s40)
[F (IRECD.EQ.1l) WRITE (2'IRN) A
IRN=IRNe®1]

RETURN

P R L R T e

ENTRY MODAT
X2 T T R

DO 150 K=14K0

23

00003080
00003090
00003100
00003110
00003120
00003130
00003140
00003150
00003160
00003170
00003180
00003190
00003200
00003210
00003220
00003230
00003240
00003250
00003260
00003270
00003280
00003290
00003300
00003310
00003320
00003330
00003340
00003350
00003360
00003370
00003380
00003390
00003400
00003410
000034<c0
00003430
00003440
00003450
00003460
00003470
00003480
00003490
00003500
00003510
00003520
00003530
00003540



150

160
170

180
190

200
210

510

DO 150 I=1,10 00003550

DO 150 U=1400 00003560
IF (1eEQeleOReIEQIVeORIJeEQe]loORJeEQeJO) T(IoJoK)=0, 00003570
IF (IDK1eNE.ICHK(4) eAND«IPULleNESICHK(B)) PHI(I9sJsK)=STRT (I9JeK) 00003580
IF (KeNE<KO+ORIWATERSNELICHK(6)) GO TO 150 00003590
IF (1eEQeleOReIEQeIDORJIEQRe]OReJeEQeJO) PERM(I»J)=0. 00003600
CONTINUE 00003610
0000000000000 0COPOICSOEOIPOIOLOPIPIPOSOTTOEDS DELX "....'.000000...............'00003620
REAU (59330) FAC+IVARsIPRN 00003630
IF (IVARJEQ.l) READ (54330) (DELX(J)eJ=1eJ0) 00003640
DO 170 u=1,40 00003650
IF (IVARJNE.1) GO TO 160 00003660
DELX (J)=DELX(J) #FAC 00003670
60 TO 170 00003680
DELX (J)=FAC 000036590
CONTINUE 00003700
IF (IVAR.EQ.1+AND.IPRN.NE.1) WRITE (6,370) (DELX(J)eJ=1,J0) 00003710
IF (IVAR.EQ.0) WRITE (6,300) FAC 00003720
000 000 0000000000 RBBOEONOIONEOIESPOPOS SO DELY 0...0.....................000000003730
READ (54330) FAC+IVARyIPRN 00003740
IF (IVARJEQ.1) READ (54330) (DELY(I)+I=1+10) 00003750
DO 190 I=1,10 00003760
IF (IVAR.NE.l) GO TO 180 00003770
DELY (I)=DELY(I)*®*FAC 00003780
Go To 190 00003790
DELY (I)=FAC 00003800
CONTINUE 00003810
IF (IVARGEQelAND.IPRNeNE.1) WRITE (6+4380) (DELY(I)sI=1s10) 00003820
IF (IVAR.EQ.0) WRITE (6+4310) FAC 00003830
000 000000000000 000000000000000 DELZ .........0..00000000000000000000003840
READ (54330) FAC,IVARGIPRN 00003850
IF (IVAR.EQ.1) READ (5+330) (DELZ(K)9sK=19K0) 00003860
DO 210 K=],K0 00003870
IF (IVAR.NE.1) GO TO 200 00003880
DELZ (K)=DELZ (K) #FAC 00003890
G0 To 210 00003900
DELZ (K)=FAC 00003910
CONTINUE 000039<cv
IF (IVAREQel<ANDIPRNJNE.1) WRITE (6¢390) (DELZ(K)sK=19KO0) 00003930
IF (IVAR.EQ.0) WRITE (6+320) FAC 00003940
00003950
-==INITIALIZE VARIABLES=~~ 00003960
B=0. 00003970
D=0. 00003980
F=0. 00003990
H=0., 00004000
su=0. 00004010
Z=0. 00004020
IF (XSCALEJNE.O.) CALL MAP 00004030
RETURN 00004040
ENTRY DDAT(ND) 00004050%*
NK=1 00004060*
D001 K=1,K0 00004070*
DO 00 I=1,10 00004080
READ S510s (ID(IsJdsK)sJ=1+J0) 00004090*
FORMAT (8011) 00004100%*
DO 500 u=1,00 00004110%
IF(ID(IeJoK) «EQe0) GO TO 500 00004120%*
10(19JeK) = NK 00004130*
NK=NK+1 00004140%*

24



500
501

530

540

550

555
560

570

580
581

585

600

605

610

6l1

620

621
625

635

5 FORMAT (' ERROR####NK,NE.ND

CONTINUE

CONT INUE

NK = NK = 1

IF (NKJEQeND) GO TO 520

PRINT 515eNKeND

NK='sI5+5Xe 'ND=1415)
STOP

READ 330+ FAC

PRINT 525,FAC

FOKMAT (v194*SPRING COEFFICIENT FACTOR='4E2047)
REAU 530+ (LD(I)eI=1sND)

FORMAT (40F2,0)

PRINT 5404 (LO(1) «I=14ND)

FORMAT (/92X s *'SPRING COEFFICIENT VALUESY s/ (20(1X9F540)))
U0 550 I=1eND

LD(Ll) = LD(I)*®FAC

CONT INUE

READ 330s FAC

READ 5604 (ELD(I)+I=14ND)

PRINT 5554 (ELO(I) o I=1eND) )

FORMAT (/91Xe*SPRING ELEVATIOUNS's/+(20(1X9sF5,0)))
FORMAT (20F4.0)

DO 570 I=1eND

ELD(I)=ELD(I)*=FAC

RETURN

ENTRY DDAT2(NRIV)

NK=1

U0 981 K=14KO0

DO 580 I=1,10

READ S109 (IDR(IeJsK) sJd=14+J0)

DO 580 J=1,J0

IF(IDR(1IsJsK) oEQ.0) GO TO 580

IDR(IsJeK) = NK

NK = NK + 1

CONTINUE

CONTINUE

NK = NK = 1

IF (NKeEQsNRIV) GO TO 600

PRINT 585¢NKsNRIV

FORMAT (? ERROR####NK NESNRIV NK=1415¢5Xs *NRIV=1,15)
STOP

READ 3304FAC

READ 5605 (RH(I) o I=1sNRIV)

PRINT 60594 (RH(I) ¢I=14NRIV)

FORMAT (////77/77/+1X'RIVER ELEVATIONS's/5 (20(1XsF5.0)))
DO 610 I=1¢NRIV

RH(I) = RH(I)*®FAC

READ 330sFAC

READ 5609 (RB(I)sI=1sNRIV)

PRINT 6119 (RB(I)sI=1eNRIV)

FORMAT (/+1Xe'RIVER BED ELEVATIONS's/9(20(1XsF5.0)))
DO 620 I=1sNRIV

RB(I) = RB(I)=*FAC

READ 330sFAC

PRINT 6214+FAC

FORMAT (/+1Xe*RIVER COEFFICIENT FACTOR='4E204,7)

READ 6259 (RC(I)sI=1sNRIV)

FORMAT (10F8,0)

PRINT 6355 (RC(I)sI=1sNRIV)

FORMAT (/92X9 'RIVER COEFFICIENT VALUES's/s(14(1XsFBe0)))
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00004150%
00004160%
00004170%
00004180 %
00004190%
000042V0*
00004210%
00004220%*
00004221 %
00004222%
00004230%
00004240%
00004250%
00004260%
00004270%
00004280%
00004290%
00004300%
00004310%
00004320%
00004325%
00004330%*
00004340%
00004350%
00004360 %
00004370%
00004380%
00004390 %
00004400 %
00004410*
00004620%
00004430%
00004440%
00004450%
00004460%
00004470%
00004480%
00004490 %
00004500%
00004510%
00004520%*
00004530%
00004540*
00004550 %
00004555%

.00004560%*

00004570 *
00004560 *
00004600 %*
00004610%*
00004615%*
00004620 *
00004630 *
00004640*

"00004650%*

00004655*
00004660*
00004670 %
00004680 *
00004690 *
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DO 030 I=1eNRIV 00004700%*

630 RC(I)=RC(I)#*FAC 000va7i0*
RETURN 00004720%*
'.........................................................'.......0000“730
--=READ TIME PARAMETERS AND PUMPING DATA FOR A NEw PUMPING PERIOD-00004740
354540 448 48 38 35 38 41 4 45 48 £ 1 5 35 35 35 85 48 00004750
ENTRY NEWPER 00004760
N L T L L 00004770

00004780
READ (59330) KPsKPM] ¢NWEL s TMAX9NUMT 9 CDLT9DELT 00004790

00004800
-==COMPUTE ACTUAL DELT AND NUMT === 00004810
DT=DELT/24. 00004820
TM=0,0 00004830
DO 220 I=14NUMT 00004840
DT=COLT#=DT 00004850
TM=TM+DT 00004860
IF (TM.GE.TMAX) GO TO 230 00004870

220 CONTINUE 00004880
GO TO 240 00004890

230 DELT=TMAX/TM#DELT 00004900
NUMT=] 00004910

240 WRITE (6¢400) KPsTMAXINUMTeDELTSCDLT 00004920
DELT=DELT#3600. 00004930
TMAX=TMAX#86400. 00004940
SUMP=0,0 00004950

00004960
-==READ AND WRITE WELL PUMPING RATES==- 00004970
WRITE (69410) NWEL 000049890
IF (NWEL.EQsQ0) GO TOQ 260 00004990
U0 245 K=19KO0 00004991
DO 245 1=1,10 00004992
V0 245 J=149J0 00004993

245 WELL(I9JsK)=0,0 00004994
DO 250 II=1sNWEL 00005000
READ (59330) KeloJsWELL(I9JsK) 00005010
WRITE (69420) KelsJoWELL(IsJsK) 00005020

250 WELL(IsJoK)=WELL(IsJsK)/(DELX(J)®DELY (1)) 00005030

260 RETURN 00005040

00005050
-==FORMATS ===~ 00005060
00005070
0000080
00005090

280 FORMAT (1HO0952X96A49" =9,G15.79' FOR LAYER'1I3) 00005100

290 FORMAT (1H1945X96A4s?" MATRIXe LAYER'9I3/46X941('=1)) 00005110

300 FORMAT (03 72Xs'DELX =19G15.7) 00005120

310 FORMAT ('0372Xs'DELY =94G15.7) 00005130

320 FORMAT (009 72X9'DELZ =14G15.7) 00005140

330 FORMAT (8610.0) 00005150

340 FORMAT ('0'951Xs» "NUMBER OF PUMPING PERIODS ='sI5/49Xs*TIME STEPS 800005160
1ETWEEN PRINTOUTS ='915//51Xs 'ERROR CRITERIA FOR CLOSURE ='4G15.7/)00005170

350 FORMAT ('09912+2X920F6.1/(5X920F6.1)) 00005180
360 FORMAT (8F10.4) 00005190
370 FORMAT (lH1946X940HGRID SPACING IN PROTOTYPE IN X DIRECTION/47X94000005200
1(0=%)//7(10%,12F10,0)) 00005210
380 FORMAT (1H=946Xs40HGRID SPACING IN PROTOTYPE IN Y DIRECTION/47X54000005220
1(1=)//7(10'412F10.0)) 00005230
390 FORMAT (1H=946X940HGRID SPACING IN PROTOTYPE IN Z DIRECTION/47X,4000005240
1(v=9)//(20'412F10,0)) 00005250
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400 FORMAT ('=1,50X9"PUMPING PERIUD NO.'sI4s?:?3F1042s" DAYS?'/51Xs38(?00005260
1=9)//53Xs *NUMBER OF TIME STEPS='516//59Xs'DELT IN HOURS =14F10.3//00005270

293Xy "MULTIPLIER FOR DELT ='9F10.3) 00005280
410 FORMAT (%=1463X914e? WELLS'/65X99(0=1)//50Xs*K?99Xs*'I?99Xs?J PU00005290
IMPING RATE'/) 00005300
420 FORMAT (41Xs3110,2F13.2) 00005310
430 FOKMAT ('=9,40Xe* CONTINUATION = HEAD AFTER '9G20.79* SEC PUMPING 00005320
1'742X958(1=1)) 00005330
440 FORMAT (v10,55Xy"INITIAL HEAD MATRIXs LAYER'9I13/56X930(0=1)) 00005340
450 FORMAT (4G20,10) 00005350
460 FORMAT (3G10.092(G10.0991191X)sAB) 00005360

470 FORMAT ('00'430Xs*ON ALPHAMERIC MAP:'/40Xs *MULTIPLICATION FACTOR FO00005370
1k X DIMENSION =9'4G15.7/40Xs "MULTIPLICATION FACTOR FOR Y DIMENSION 00005380
213610, T/55Xs *MAP SCALE IN UNITS OF *sA11/50Xe *NUMBER OF 'sA8s' P00005390
3ER INCH =%9G15.7/43Xs *MULTIPLICATION FACTOR FOR DRAWDOWN ='9G15,7+00005400
4' PRINTED FOR LAYERS'+912/47Xs "MULTIPLICATION FACTOR FOR HEAD =',600005410

51579 PRINTED FOR LAYERS'49]2) 00005420
END 00005430
SUBROUTINE STEP(PHIeSTRTeOLDsTsSeTReTCesTKeWELLIVDELXDELYsDELZsFACT00005440
19yDUNS TEST3) 00005450
R ] mmecccerccce——— e T L L LT P cmmeee==(00005460
INITIALIZE DATA FOR A NEW TIME STEP AND PRINT RESULTS 00005470
-------- Bt Y 7,7, YT =00 Y

00005490
SPECIFICATIONS: 00005500
REAL #BPHI 00005510
REAL #BXLABELsYLABELsTITLE s XN1+MESUR 00005520
00005530

DIMENSION PHI(IOsJOsKO) e STRT(IO9JOsKU)y OLD(I09JOsKO) s T(IO9JOsKO000005540
1)y S(I05sJ09sKO) s TR(IOsJOsKO)s TC(IOsJOsKO)s TK(IK9UKIKS) s WELL(I0500005550
2J09K0) 9 DELX(JO) 9 DELY(IO0)9 DELZ(KO)s FACT(KO93)s DDN(IMAX)s TEST300005560
3(ITMX1)y ITTO(50) 00005570

00005580

COMMON /INTEGR/ I0sJO0sKO0 eIl JlsKlsIoJsKeNPERIKTHe ITMAXsLENGTHsKPeNO0005590
IWELoNUMT o IFINAL e IToKTyIHEADYy IURAWSIFLOSIERReI29J2 K29 IMAX9 ITMXI9NCO0O0OO560U0*
2Hy JUK1 9 IDK2 s IWATERIIQRE s IPsJP s IQs Qs IKe JKeKD s IPUL 9 IPU29 ITK e INO 00005610%*

3, IEGN 00005611
COMMON /SPARAM/ TMAXsCOLTsDELTsERRyTESTsSUMsSUMP QR 00005620
COMMON /SARRAY/ JCHK(13)sLEVEL1(9)+LEVEL2(9) 00005630

COMMON /CK/ ETFLXT9STORT9QRETsCHSTsCHDT9FLUXT9PUMPToCFLUXToFLXNT 00005640
COMMON /PR/ XLABEL (3) s YLABEL(6) s TITLE(6) 9XN1 9sMESUR9PRNT (122) yBLANK00005650
1(60)1DIGXT(122)vVF1(6)9VFZ(6)vVF3(7)9X5CALE’DINCH,SYM(17)’XN(IOO)Q00005660

2YN(13) sNA(4) oN1sN29sN39sYSCALESFACT1sFACT2 00005670
RETURN 00005680
0..0..00.......0....0..0...‘.....l......Q.O0.0....................00005690
L2222 T R 00005700
ENTRY NEWSTP 00005710
L2222 22222y yyyeeys] 00005720
KT=KT+1 00005730
IT=v 00005740
DO 10 K=1sK0 00005750
D0 10 f=1,10 00005760
U0 1lu J=1+J0 00005770

10 OLD(I9JeK)=PHI(I9JsK) 00005780
DELT=COLT#DELT 00005790
SUM=SUMDELT 00005800
SUMP=SUMP+DELT 00005810
VAYSP=SUMP/86400, 00005820
YRSP=DAYSP/365, 00005830
HRS=SUM/3600. 00005840
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55

20

30

352

353

40
50

60

SMIN=HRS#60,
DAYS=HRS/24,
YRS=DAYS/365,
PRINT 55

FORMAT (///77/772X+'NODE WITH MAXIMUM HEAD CHANGE FOR
1%¢//99X9 10 99X9 0 Jte9Xs'K?95Xs *HEAD CHANGE?)

RETURN

=-=PRINT OUTPUT AT DESIGNATED TIME STEPS---

L2 222 2-2-2-2-2- 2282 2-2-%° %

ENTRY OUTPUT

L2222 22-2-2-2-2-2-2-2-2-2-2-2-1-3-2-1

IF (KT.EQ.NUMT) IFINAL=1
ITTUKT) =IT

IF (IT.LE.ITMAX) GO TO 20
IT=IT-1

ITTO(KT)=IT

IERR=2

00005850
00005860
00005870
00005875%
EACH ITERATIONO0QOQOS5876%
00005877%*
00005880
00005890
00005900
00005910
00005920
00005930
00005940
00005950
00005960
00005970
00005980
00005990
00006000

-==IF MAXIMUM ITERATIONS EXCEEDEDsWRITE RESULTS ON DISK OR CARDS=--00006010
IF (IDK2.EQ.ICHK(5)) WRITE (4) PHI+SUMySUMPsPUMPT+CFLUXT+QRETsCHST00006020

19CHOTsFLUXT9STORTSETFLXToFLXANT

00006030

IF (IPU2.EQ.ICHK(9)) WRITE (79230) SUMsySUMPsPUMPTsCFLUXTsQRETsCHST00006040

28

1sCHDT o FLUXT ¢ STORTSETFLXToFLXNT 00006050
00006060

IF (IFLOLEQ.ICHK(3)) CALL CHECK 00006070
IF (IERR.EQ.2) GO TO 30 00006080
IF (MOD(KTsKTH) «NE.OoAND. IFINAL.NE+1) RETURN 00006090
WRITE (64210) KTsDELTsSUMsSMINIHRSsDAYSsYRSsDAYSPs YRSP 00006100
IF (IFLOCEQ.ICHK(3)) CALL CWRITE 00006110
IT=IT+1 00006120
WRITE (64180) (TEST3(J)seJ=1s1IT) 00006130
13=1 00006140
15=0 00006150
15=15+40 00006160
14=MINO (KT I5) 00006170
WRITE (6+240) (I4I=13414) 00006180
WRITE (6+260) 00006190
WRITE (64250) (ITTO(I)sI=13414) 00006200
WRITE (64260) 00006210
IF(KTLLE.IS) GO TO 353 00006220
13=13+40 00006230
60 TO 352 00006240
00006250

===PRINT MAPS=== 00006260
IF (XSCALE.EQ.0.) GO TO 70 00006270
IF (FACT1.EQ.0e) GO TO 50 00006280
DO 40 IA=1+9 00006290
II=LEVELI(IA) 00006300
IF (I1.EQ.0) GO TO 50 00006310
CALL PRNTA(1lsII) 00006320
IF (FACT2.EQ.0.) GO TO 70 00006330
DO 60 IA=1,9 00006340
II=LEVEL2(IA) 00006350
IF (I1.EQ.0) GO TO 70 00006360
CALL PRNTA(2+11) 00006370
IF (IDRAWL.NE.ICHK (1)) GO TO 100 00006380
00006390

===PRINT DRAWDOWN=== 00006400
DO 90 K=1,K0 00006410



OOOOO0

OO0O0O0

WRITE (64200) K 00006420

DO 90 I=1.10 00006430

DO 80 J=1440 00006440

80 DON(JI=STRT(IsJsK)=PHI(IsJsK) 00006450
90 WRITE (69170) Is(ODN(J)eJ=1+30) 00006460
100 IF (IHEADNELICHK(2)) GO TO 120 00005470
00006480

===PRINT HEAD MATRIX===- 00005490

DO 110 K=1,K0 00006500
WRITE (6,190) K 00006510

Do 110 1I=1.10 000065<cV

110 WRITE (64170) I+ (PHI(IsJeK)sJ=1sJ0) 00006530
00005540

~==#RITE ON DISK~=- 00006550

120 IF (IERR.EQ.2) 6O TO 130 00006560
IF (KPoLToNPERsORCIFINALoNE.1) RETURN 00006570

IF (IDKZ2.EQ.ICHK(5)) WRITE (4) PHI+SUMySUMPyPUMPTsCFLUXTSQRETsCHSTO0006580
1sCHDTFLUXT oSTORTSETFLXT9FLXNT 000065990
00006600

===PUNCHED OUTPUT=-=~ 00006610

130 IF (IPU2.NE.ICHK(9)) GO T0 160 00006620
IF (IERR.EQ.2) GO TO 140 00006630
WRITE (7+230) SUMySUMP4PUMPTsCFLUXTIQRETsCHSTsCHDToFLUXT9STORTHETF00006640
ILXToFLANT 00006650
140 DO 150 K=1+K0O 00006660
DO 150 I=l,10 00006670

150 WRITE (79220) (PHI(IsJeK)9J=1eJ0) 00006680
160 IF (IERR.EQ.2) STOP 00006690
RETURN 00006700
00006710

=~=FORMATS ==~ 00006720V
00006730

00006740

00006750

170 FORMAT (*0'414918F7.2/(5X918F7.2)) 00006760
180 FORMAT (////1Xs*MAXIMUM HEAD CHANGE FOR EACH ITERATION:I'/' %439(%-00006770
1*)/7(%0%,10F12.4)) 00005780
190 FORMAT (119,55Xs "HEAD MATRIXs LAYER®'sI3/56Xs21(%=%)) 000V6790
200 FORMAT (*1'¢55Xs? DRAWDOWNs LAYER®$I3/59X418(t=1)) 00006800

210 FORMAT (1H1944Xs57(1=1)/45Xs0{%916Xs*TIME STEP NUMBER ='919s14Xe*{00006810
10 /745K 45T (0=0) //S0X429HSIZE OF TIME STEP IN SECONDS=eF14,2//55X+1T000006820
2TAL SIMULATION TIME IN SECONDS='4F14,2/80X¢8HMINUTES=9F14,2/82X96H00006830
3HOURS=9F14.2/83X+5HDAYS=9F14.2/82Xs ' YEARS=19F14,2///745Xs *DURATION 00006840
40F CURRENT PUMPING PERIOD IN UAYS=1,F14.2/82Xs*YEARS='9F1442//) 00006850

220 FORMATY (B8F10.4) 00006860
230 FORMAT (4G20.10) 00005870
240 FORMAT ('OTIME STEP $%+4013) 00005880
250 FORMAT (*OITERATIONS:'44013) 00006890
260 FORMAT (¢ 0,]0(%=1)) 00006900
END 00006910
SUBROUTINE SOLVE(PHIsSTRTeOLDsT9SesTReTCoTKaWELLSUELXIDELYsDELZsFACD0006920
JToELIFL9GLIVIXI s TEST3+QREsPERMeIDeFLD9ELDs IDRIRHIRCsRBs IDRAINY 00006930*
2 IrIveBOT) 00006940%*

- > - o 0 e 0 s A e > T P o . . O o O ————— rrrecrcrcceceeene=00005950
SOLUTION HY THE STRONGLY IMPLICIT PROCEDURE . 00006960

bt LD LD L it DL B et T T e e L L L 1L X 4]
00006980

SPECIFICATIONS: 00006990
REAL 28PHI+RHO9B9D9F sHeZ9aSUIRHOP s WeWMINIRHOL s RHOZsRHO3 ¢+ XPART«YPART00007000
REAL#8 UXsUXR 00007010*
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10

20

30

19ZPART sDMIN] s WMAX 9 XT 9 YT 9ZTyDABS s DMAX] ¢ DENe TXMoTYMs TZM 00007020
REAL #8EsALsBLICL9A3CsGsWUsTUsUsDLIRES«SUPHsGLXIsZPHI 00007030

00007040
DIMENSION PHI(1)s STRT(1)y OLD(1)s T(1)s SCl)s TR(L)s TC(l)e TK(1)00007050
ls WELL(1)s DELX(1)s DELY(1)s DELZ(1)s FACT(KO+3)s RHOP(20)s TEST3(00007060

21)980T(1)s EL(1)s FL(1)y GL(L)y V(1)s XI(1)s QRE(]) 00007070%
39I0(1) oFLD (1) 9ELD (1) sPERM(1) +IDR(1) sRH (1) +RC(1) +RB(1) 00007080%*
00007090

COMMON /INTEGR/ I0sJOeKOsIloJlsKleIloaJsKsNPERsKTHs ITMAXsLENGTHsKP+N00007100
IWEL oNUMT s IFINAL s IToKT o IHEAD s IDRAWS IFLO2 IERRs I29J29 K22 IMAXs ITMX14NC00007110
2He IUK]1 s IDK2s IWATERSIQRE s IP9sJPsIQsJQs IKs UK oKD IPUL s IPU2+sITKs INO 00007120%*

39 IEQN 00007121
COMMON /SPARAM/ TMAXsCDLTsDELTSERRsTEST»SUMsSUMP QR 00007130
COMMON /SARRAY/ ICHK(13) LEVELI] (9),LEVELZ2(9) 00007140
RETURN 00007150
.....'....0.......‘....‘......I........0..0.......0.........."...00007160
4R Srr iR bbb e b P Ir P Lp b e & 00007170
ENTRY ITER 00007180
40 48 3% 3b 40 40 37 40 48 40 31 40 4P SR 4P 4P SP 42 2 4 8 00007190
-=-=COMPUTE AND PRINT ITERATION PARAMETERS==-- 00007200
WRITE (6+240) 00007210
WwMIN=1,.D0 00007220
DELT=1. 00007230
P2=LENGTH=1 00007240
NT=10%J0#*K0 00007250
NIJ=10%#J0 00007260
XT=3.141593u#82/(2,%#J2%J2) 00007270
YT=3.141593%%2/(2,#12%#12) 00007280
IT=3.141593#%2/(2,#K0#K0) 00007290
RHO1=0.D0 00007300
RHO0OZ=0.D0 00007310
RH03=0.D0 00007320
DO 40 K=14KO 00007330
00 40 1=2,11 00007340
U0 40 Js24J1 00007350
N=I+(J=1)#]0+(K=-1)®#NIJ 00007360
IF (T(N).EQe0e) GO TO 40 00007370
D=TR(N=-I0)/DELX (J) 00007380
F=TR(N) /DELX (J) 00007390
B=TC(N=-1)/DELY(I) 00007400
H=TC(N) /DELY (I) 00007410
SU=0.D0 00007420
Z=0,D00 00007430
IF (KeNE.l) Z=TK(N=-NIJ)/DELZ(K) 00007440
IF (KeNESKO) SU=TKI(N)/DELZ(K) 00007450
CONTINUE 00007460
TXM=DMAX1 (D+F) 00007470
TYM=DMAX1(BsH) 00007480
TZM=DMAX1 (SU+2) - 00007490
DEN=DMIN1 (DsF) 00007500
IF (DEN.EQe0.D0) DEN=TXM 00007510
IF (DEN.EQ.0.DO0) GO TO 20 00007520
RHO1=DMAX1 (RHO1 s TYM/DEN) 00007530
DEN=DMIN1 (BoH) 00007540
IF (DEN.EQ.0.D0) DEN=TYM 00007550
IF (DEN.EQ.0.DU) GO TO 30 00007560
RHOZ=0OMAX] (RHOZ2» TXM/DEN) - 00007570
DEN=DMIN] (SU+2) 00007580
IF (DEN.EQ.0.DU) DEN=TZM 00007590
IF (DEN.EQ.0.D0) GO TO 40 00007600
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40
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60

70

80
90

100

110
120

RHU3=DMAX] (RHO3» TXM/DEN)

CONTINUE

XPART=XT/(1.00+RHOI)

YPART=YT/ (1.D0+RHOCZ)
ZPAKRT=ZT/(1.D0+RHO3)
WMIN=OMINI (WMINe XPART s YPART ¢ ZPART)
WMAX=],D0-WMIN

PJ==1.

D0 DU I=14sLENGTH

PJ=PJ+1.
RHOP(I)=1.D0~(1.00-wMAX) s## (PJ/P2)
WRITE (64230) LENGTHy (RHOP (J) 9 J=14LENGTH)
RETURN

© 002000000000 000000000000 0000000000000 00000CCCEEECEECENINSLIOIOIOIOIONOIOIOIOIEOEOIEES

INITIALIZE DATA FOR A NEW ITERATION
IT=1T7+1

IF (ITJLE.ITMAX) GO TO 70
WRITE (64220)

CALL QUTPUT

IF (MOD(ITsLENGTH)) 80,480,590
L R Y e T e e g ]
ENTRY NEWITA

L R S R L T s
NTH=0

NTH=NTH+1

W=RHOP (NTH)
TEST3(IT+1)=0.

TEST=0,0

Blu=0.

U0 100 I=1.NT

EL(1)=0,

FL(I)=0,

oL(I)=0,.

V(I)=0,

Xi1(I)=0.

-~=-COMPUTE TRANSMISSIVITY AND T COEFFICIENTS FOR UPPER
HYDOROLOGIC UNIT WHEN IT IS UNCONFINED===~

IF (IWATERSNE.ICHK(6)) GO TO 110

CALL TRANS(0)

==-=CHOOSE SIP NORMAL OR REVERSE ALGORITHM=--~
IF (MOD(ITe2)) 12041204170
VO 150 K=14K0

DO 150 1=2,11

DO 150 y=2sJl
N=I+(J=1)#10+(K=1)#NIJ
NIA=N+]

NIB=N=-]

NJA=N+10

NJB=N=-10

NKA=N+NIJ

NKB=N=-NIJ

NKBB=N=~2*NIJ

~--SKIP COMPUTATIONS IF NODE OUTSIDE MODEL ==~
IF (T(N) eEQe0eeOR.S(N)+LT.0s) GO TO 150

===COMPUTE COEFFICIENTS~~-~
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00007610
00007620
00007630
00007640
00007650
00007660
00007670
00007720
00007730
00007740
00007720
00007760
00007770
00007780
00007790
00007800
00007810
00007820
00007830 -
00007840
00007850
00007860
00007870
00007880
00007850
00007900
00007910
000079<cu
00007930
00007940
00007950
00007960
00007970
00007980
U0007990
00008000
00008010
00008020
00008030
00008040
00008050
00005060
00008070
00008080
00008090
00008100
00008110
00008120
00008130
00008140
00008150
00008160
00008170
00008180
00008190
00008200
00008210
00003220
00008230
00008240



124

125

123

126

130

131

133

D=TR(NJUB) /DELX (J)

F=TR(N) /DELX (J)

B=TC(NIB) /DELY(I)

H=TC(N) 7DELY (D)

SU=0.D0

220.00

IF (KeEQsl) GO TO 124

L=TK(NKB)

IF(IEQNEQ.ICHK(11)) Z=Z/DELZ(K)
IF (KeEQeKO) GO TO 125

SU=TK (N)

IF (IEQNLEQ.ICHK (11))SU=SU/DELZ (K)
RHO=S (N) /DELT

QR=0.
UXk = 0,
ux = 0,

IF (IQRELEQ.ICHK (7)) QR=QRE(N)

IF(IRIV.LELO) GO TO 126
ND=1DR(N)

IF(ND.EQ.0) GO TO 126

IF (PHI(N) «GT«RB(ND)) GO TO 123
QR = QR+ RC(ND)#(RH(ND) = RB(ND))
GO TO 126

UXR = RC(ND)

QR = QR + RC(ND)#RH(ND)

IF (IDRAINGLESO) GO TO 130
ND=ID(N)

IF (ND.EQe0) GO TO 130

IF (ELD(ND) «GT.PHI(N)) GO TO 130
UX = FLDI(ND)

QR = QR + FLD(ND)#ELD(ND)
===SIP NORMAL ALGORITHM===

~=~FORWARD SUBSTITUTEs COMPUTING INTERMEDIATE VECTOR V==~

E = =8 =) =F =H =SU =Z =RHO =UX =UXR

IF (KeNE.2) GO TO 131

IF (PHI(N) «GE+BOT(NKB)) GO TO 131

IF (PHI(NKA) «GE.BOT(NKB)) QR=QR=SU#BOT (NKB) +SU#PHI (N)
IF (PHI(NKA) «GE «BOT (NKB)) GO TO 131

E=E+SU

SuU=0

IF (KeNE«3) GO TO 133

IF (PHI(NKB) «GE«BOT(NKBB)) GO 7O 133

IF (PHI(N) +GE+BOT(NKBB)) QR=QR+Z#B0T (NKB8B) ~Z#PHI (NKB)
IF (PHI(N) .GE.BOT(NKBB)) GO TO 133

E=t+Z

Z=0

CONTINUE

BL=B/(1l.+W* (EL(NIB) +GL(NIB)))

CL=0/(1a+Wa (FL(NJB)+GL (NJB)))

C=BL#EL (NIB)

G=CL#FL (NJB)

WU=CL#*GL (NJB)

UsBL#GL (N]IB)

IF (Ke.EQesl) GO TO 140

AL=Z/ (1l s+wWs (EL (NKB) +FL (NKB)))

A=AL#EL (NKB)

TU=AL®FL (NKB)

DL=E+W# (A+C+G+WU+TU+U) =CL#EL (NJB) =BL#FL (NIB) ~AL#GL (NKB)
EL(N)={(F=-W® (A+C)) /DL
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00003250
00003260
00008270
00008280
00008290
00008300
00008311
00008312
00008313
00000321
00008322
00003323
00008330
00008340
00008350%*
00003360%*
00008370%*
00003380
00008390%*
00008400 *
00008410
00008420 *
00008430%*
00008440 %
00008450 %
00008460 *
00008470*
00008480 *
00008490 %
00008500 *
00008510 *
00008520 %
00008530
00008540
00008550 *
00008560 *
00008561 *
00008562 *
00008563 *
00008570 *
00008560 *
00008620 *
00003621 *
00008622 *
00008623 *
00008650 *
00008670 *
00008680 *
00008690
00008700
00008710
00008720
00008730
00008740
00008750
00008760
00008770
00008780
00008790
00008800



C
c

140

150

155
160

170

FLIN) = (H=w#(G+TU)) /UL 00003810

GL (N)=(SU=Ww# (WU+U)) /DL 00008820
SUPH=0,D0 00005830
IF (KeNE.K0O) SUPH=SU®*PHI (NKA) 00008w40
RES==g#PHI (NIB) =D#PHI (NJB) =E#PHI (N) =F#PHI (NJA) =H#PHI (NIA) =SUPH=-Z#P00003850
IHI (NKB) =WELL (N) =RHO®O0OLD (N) =0QR 00008860
VIN)={RES=AL#V(NKB) -BL*V(NI3Z)=CL#V (NJBS)) /0L 00008480
60 TO 150 00003890
DL=E+W# (C+G+WU+U) =CL®*EL (NJUB) =8BL=FL (NIg) 00008900
EL(N)=(F-w#C) /DL 00008910
FLIN)=(H-W#G) /DL 00008920
GL (N) = (SU~Wi (WU+U) ) /DL 00003930
SUPH=0,D0 00008940
IF (KeNEKO) SUPH=SU#PHI (NKA) 00008950
RES==8#PH[ (NIB) ~D#PHI (NJUB) =E#PHI (N) =F #PHI (NJA) =H#*PHI (NIA) =SUPH=WEL 00008960
1L (N) =RHO#0OLD (N) -OR 000018970
V(N)=(RES=BL®V(NIB)=CL#®#V(NJB)) /DL 00008990
CONTINUE 00009000
00009010
-==BACK SUBSTITUTE FOR VECTOR XI-=-= 00009020
V0 160 K=14KO0 00005030
R3=K0=-K+1 000Uv040
DO 160 I=1,12 00009050
I13=10-1 00009060
DO 160 JU=l1,42 00009070
J3=J0-J 00009080
N=I3+(J3-1)#]0+(K3=1)&NIJ+I~I 00009090
IF (T(N) eEQeDeeORS(N)LT404) GU TO 160 00009100
GLXI=0,D0 . 00009110
IF (K3.NE.KO) GLXI=GL (N)#XT(N+NIJ) 00009120
XI(N)SVIN)=ELIN)#XT(N+IO)=FL(N)#XI(N+]1)-GLXI 00009130
00009140
=--=COMPARE MAGNITUDE OF CHANGE WITH CLOSURE CRITERIA=== 00009150
TCHK=ABS(XI(N)) 00009160
IF (TCHK.LT.BIG) GO TO 155 000U9170%*
BILG = TCHK 00009171 *
IIN = I3 00009172*
JJIN = J3 00009173*
KKN = K3 00009174 *
BIGS = XI(N) 00009175 *
PHI (N)=PHI (N) +XI(N) 00009180 *
CONTINUE 00009190
PRINT 2519 IINsJUNIKKNsBIGS 00009161 *
IF (BIG.GT.ERR) TEST=1l. 00009200
TEST3(IT+1)=BIG 00009210
IF (TEST.EQ.0.) RETURN 00009229
GO TO 60 00009230
.....0..............-...OOO.............Q....‘....................00009240
DO 200 KK=1sK0 00009250
K=sKO=-KK+1 00009260
DO 200 II=1s12 000092790
I=10-11 00009250
DO 200 JU=2,Jl 000092990
N=l+(J=1)#]0+(K=1)=NIJ 00009300
NIA=N+] 00009310
NIo=N=-1 00009320
NJA=N+]I0 00009330
NJB=N=10 00009340
NKA=N+NIJ 00009350
NKs=N=-NIJ 00009360

33



o0 [aN el

aoo

174

175

173

176

180

181

183

NRBo=N=24#NIJ

==-=5KIP COMPUTATIONS IF NODE OUTSIDE AQUIFER=-=-
IF (T(N)«EQe0eeORSIN)LLT.0.) GO TO 200

~==COMPUTE COEFFICIENTS==--
D=TR(NJB) /DELX (J)

F=TRrR(N) /DELX (D)

B8=TC(NIB) /DELY (1)

H=TC(N) 7DELY (D)

SU=U,.00

Z=0.00

Z=TK (NKB)

IF(IEQN.EQ.ICHK(11)) Z=Z/DELZ(K)
IF(K.EQ.K0) GO TO 175

SU=TK(N)

IF ([EQNLEQ. ICHK(11))SU=SU/DELZ(K)
RHU=S (N) /DELT

AR=0,
UXK = 0,
Ux = v,

IF(IQRELEQ.ICHK (7)) QR=QRE (N)
IF(IRIVLLELO0) GO TO 176

NU = TOR(N)

IF(ND.EQ.0) GO TO 176

IF(PHI(N) «GT.RB(ND)) GO TO 173
QR = QR + RC(ND)#(RH(ND)=RB(ND))
GO TO 176

UXR = RC(ND)

QR = QR + RC(ND)#RH(ND)

LF (IDRAING.LE.O) GO TO 180

ND= [D(N)

IF(NDeEQs0) GO TO 180
IF(ELD(ND) «GT<PHI(N)) GO TO 180
UX = FLDIIND)

GUR = QR + FLD(ND)*ELD(ND)

~==SIP REVERSE ALGORITHM===

~==FORWARD SUBSTITUTEes COMPUTING INTERMEDIATE VECTOR V=-=-

k= =B =H =D =F =SU =Z =RHO =UX =UXR

IF (KeNE.2) GO TO 181

IF (PHI(N) .GE.BOT(NKB)) GO TO 181

IF (PHI(NKA) +GE+BOT(NKB)) QR=QR-SU#B0T (NKB) +SU#PHI (N)
IF (PHI(NKA) «GE.BOT(NKB))GO TO 181

E=E£+SU

Su=0

IF (KeNE.3) GO TO 1483 )

IF (PHI(NKB) «GE-BOT(NKBB)) GO TO 183

IF (PHI(N).GE.B0T(NKBB)) QR=QR+Z#80T (NKBB) =Z#PHI (NKB)
IF (PHI(N).GE.BO0T(NKBB)) GO TO 183

b=e+Z

=0

CONTINUE

BL=H/ (1. +ws# (EL(NIA) +GL(NIA)))

CL=U/ (la+uW® (FLINJB) +GL (NUB) )

C=pL#*EL (NIA)

G=CL#*FL (NJB)

wWU=CL®GL (NJB)

U=BL#GL (NIA)

34

00009370%*
00009380
00009390
00009400
00009410
00009420
00009430
00009440
00009450
00009460
00009470
00009480
00009491
00009492
00009493
00009501
00009502
00009503
00009510
00009520
00009530«
00009540%*
00009550%*
00009560%*
00005570%*
00009580%
00009590*
00009600%*
00009610
00009620«
00009630«
00009640x
00009650%*
00009660*
00009670%*
00009680%*
00009690*
00009700
00009710
00009720
00009730*
00009740%
00009741*
00009742*
00009743%
00009750%*
00009760%
00009800*
00009801+
00009802*
00009803*
00009830+
00009850«
00009860%*
00009870
00009880
00009890
00009900
00009910
00009920
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190

200

205
210

e51

220
230

IF (KeEQeKO) GO TO 190 00009930

AL=SU/ (1e+Ws (EL (NKA) +FL (NKA))) 00009940
A=AL#EL (NKA) 00009950
Tu=AL#E L (NKA) 00009960
UL=E+W* (C+G+A+WU+TU+U) =AL#GL (NKA) =BLH*FL(NIA) =CL¥*EL (NJB) 00009970
ELIN)=(F=w*(C+A)) /DL 00009980
FLIN)=(B=w*(G+TU) ) /0L 00005990
GL (N) = (Z=d# (WU+U)) /0L 00010000
ZPril=0.D0 00010010
IF (KeNE&1) ZPHI=Z#PHI(NKB) 00010020
RES==B#PHI (NIB) =D#PHI(NJB) =E#*PHI (N) =F#PHI (NJA) =H#PH1 (NIA) =SU#PHI (NO001V030
1KA) =ZPHI=-WELL (N) =RHU#OLD (N) =QR 00010040
V(N)=(RES=AL#V (NKA) =BL#V(NIA)=CL#V(NJB)) /DL 00010050
60 TO 200 00010070
DL=E+W# (C+G+WU+U) =BLH#FL (NIA)=CL*EL (NJB) 0001008V
EL(N)=(F=wsC) /DL 0001009V
FLIN)=(8=-w#G) /DL 00010100
GL(N)=(Z=we# (WU+U)) /0L 00010110
{PHLI=0.D0 00010120
IF (KeNEWsl) ZPHI=Z#PHI (NKB) 00010130
RES==B#PHI (NIB) =D#PHI (NJB) =E#PHI (N) =F#PHI (NJA) =H*PH1 (N1A)=ZPHI-WEL00010140
1L (N) =RHO®#OLD (N) =QR 00010150
VIN)=(RES=BL*V(NTA)=CL#V(NJB)) /DL 00010170
CONTINUE 00010180
00010190
===gACK SUBSTITUTE FOR VECTOR XI==- 00010200
D0 210 K=1,KO oool02iv
DO 210 I=2,11 00010220
VO 210 u=l,42 00010230
J3=Jdi=J 00010240
N=1+(J3=1)#10+(K-1)#NIJ 000102520
IF (T(N) eEWQe0esOReS(N)«LT40.) GO TO 210 00010260
GLXI1=0.00 00010270
IF (KeNEel) GLXI=GL (N)®*XI(N=NIJ) 00010280
XI(N)SVIN)=EL(N)#XT(N+TIO0)=FL(N)#XT(N=1)=GLXI 00010290
00010300
===COMPARE MAGNITUDE OF CHANGt WITH CLOSURE CRITERIA=-=-= 00010310
TCHK=ABS(XI(N)) 000103<c0
IF (TCHK«LT.BIG) GO TO 205 00010330+%
BI6 = TCHK 00010331 *
1IN = 1 00010332%*
JUN = U3 00010333
KKN = K 00010334+
BIGS = XI(N) . 00010335%
PHI (N)=PHI (N) +X] (N) 00010340 *
CONTINUE 00010350
PRINT 2519 1INsJUNsKKNsBIGS 00010351 *
FORMAT (1X93110+G20.7) 00010352%*
IF (BIG.GT.ERR) TEST=l. 00010360
TEST3(IT+1)=BIG 00010370
[F (TEST.EWe0.) RETURN 00010380
60 TO o0 00010390
...“‘.................“‘........................‘.“........‘0..00010400
00010410
===FORMATS==- 00010420
00010430
00010440
00010450

FORMAT ('OEXCEEDED PERMITTED NUMBER OF ITERATIONSt'/' ?'439(t#1)) 00010460
FORMAT (///1H0+15422H ITERATION PARAMETERS:s6E15.7/(/28X96E15.7/))00010470
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FORMAT (919944X9?SOLUTION BY THE STRONGLY IMPLICIT PROCEDURE'/45X+00010480
143(1=1)) 00010490
END 00010500
SUBROUTINE COEF (PHIsSTRTsOLDsT9SeTReTCoTKeWELLsDELX9DELYsDELZsFACT00010510
1+PERMsBOTTOMSQRE) 00010520
B e T et L L P L PR DLt L L L LB XY
COMPUTE COEFFICIENTS 00010540
R ettt L L L L LR L EL I LS DI LIS b et U U AVEAT)

00010560
SPECIFICATIONS: 00010570
REAL #8PHI 00010580

00010590

DIMENSION PHI(IOsJO0sKO0) e STRT(IQ09JOsKO)y OLD(IU9J0eKO)s T(109J0sKU00010600
1)y S(I0sJ0eKO)s TR(IOsJO9KO) s TC(IOsJOKO) s TK(IKsJUK9IKS) 9 WELL(10900010610
2J09K0) s DELX(JO)s DELY(I0)s DELZ(KO)s FACT(KO0s3)s PERM(IPsJP)s BOTO000100620
3TOM(IPeJUP) s QRE(IQeJQ) 00010630

00010640

COMMON /INTEGR/ 109J0¢iK0sIleJloKlsloJosKsNPERIKTHs ITMAXsLENGTHsKPsNOOO10650
IWEL sNUMT o IFINAL s IToKT o IHEAD s IURAWS IFLO9 IERRs 129 J29K2 9 IMAXs ITMX19NCO00106060
2He IDK1 s IDK2s IWATERSIQRE s IPsJP e IQeJ0e IKs UK 9KS s [PUL s IPU2s ITKs INO 00010670

39 IEUN 00010671
COMMON /SPARAM/ TMAXsCDLTsDELTeERRsTESTsSUMsSUMP QR 00010680
COMMON /SARRAY/ ICHK(13)eLEVELL1(9)sLEVELZ2(9) 00010690
N3=1 00010695
RETURN 00010700
.0000.'.O..‘.O.0.00...000.00........0QO..QO.......OO...O.......00000010710
-==COMPUTE TRANSMISSIVITY FOR UPPER HYDROLOGIC UNIT WHEN 00010720
IT IS UNCONFINED==- 00010730
LT -2 2422 2.1 1 00010740
ENTRY TRANS(N3) 00010750
L2222 222222222200 1 1 00010760
DO 10 I=2,11 0001u770
DO 10 J=2,Jl. 00010780
IF (PERM(IsJ) 4EQe0.) GO TO 10 00010790
T(IeJeKO)=PERM(I o J)*(PHI(I19JoeKO0)=BOTTOM(I+J)) 00010800
IF (T(IeJsK0)4GTe0e) GO TO 10 ooo0joslo
IF (WELL(IsJ9KO) LTe0.) WRITE (6460) I9JeKO 00010820
IF (WELL (IeJeKU)eGEeOs) WRITE (6470) IeJeKU 00010830
PERM(I9J)=0. 00010840
T(leJeKO)=0, 00010850
TR(IsJ=1+K0)=0, ‘00010860
TR(IeJsK0)=0, oool0870
TCUIeJsKO) =0, 00010880
TC(I=19JsK0)=0. 00010850
IF (KOJNE.l) TK(I,sJsK1l)=0, 000J0900
PHI(I+JeK0)=1,030 00010910
CONT INUE 00010920
1F (N3.,EQ.1) RETURN 00010930
N1=K0 ’ 0001094
NZ2=K0 00010950
N4=K1 00010960
60 TO 20 00010970
~==COMPUTE T COEFFICIENTS===- 00010980
L2222 2222222 a1 00010990
ENTRY TCOF 00011000
3 3 4b 0 35 35 35 35 35 3% 35 35 88 3 47 3R 4 S P SF 00011010
Nl=1 00011020
NZ2=K0 00011030
Né=1 00011040
DO 40 K=NlsN2 00011050
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DO 40 I=1,11 00011060

DO 40 u=lsJl 00011070

IF (T(IeJeK)eEQeOo) GO TO 40 00011080

IF (T(IsJ+1sK)eEQ.0s) GO TO 30 00011090
TRULsJK)=Z(2e#T(IoJ*loKIRT(I9JsK) I/ (T(LoJoK)BDELX(J+1)+T(IoJ+1,K)*#00011100
1DELX(J) ) #FACT (Ko 1) 00011110
30 IF (T(I+lsJsK)<EQele) GO TO 40 00011120
TC(IaJoK)I=Z(2e#T (L4 JdeKIFT(IoJok))/(T(IoJoKISDELY (I+1)+T(I+1eJeK)®*00011130
YOELY(I))»®#FACT(Ky2) 00011140
40 CONTINUE 00011150
IF (KOGEQel eORITKEQeICHK(10) ORN34EWO) RETURN 00011160

D0 50 K=Né4sK1 00011170

00 50 1=2,11 00011160

DO 20 Ju=2,J1 00011190

IF (T(IsJeK+1)eEQe0.) GO TO 50 00011200
T1I=T(I1sJeK)FFACT (K 3) 00011210
T2=T(IeJsK+1)#FACT(K+143) 00011220
TK(IoJeK)=(2.%#T2%T1)/(TI#DELZ(K+1) +T2%DELZ (K)) 00011230

50 CONTINUE 00011240
RETURN 00011250
00011260

00011270

60 FORMAT (*=1,20(%%0)WELL*+2135% IN LAYER"9I3s*' GOES DRY?,20('#¢))0001128Y
70 FORMAT (*=*,20(%%#¢),*NODE*s213+* IN LAYER*+13,* GOES DRY*420(*#¢)) 00011290

END 00011300
SUBROUTINE CHECKI(PHIsSTRT9OLDsTsSsTReTCoTKeWELL 9DELX9DELYsDELZ,FA00011310
1CTsJFLOSFLOWSQRESIDsFLDsELDs IDRsRHsRC9RBy IDRAINS IRIV9BOT) 000113c0*
------ e e e e e ettt e m e et e e e e e e ccc e e e reeccencseese==(00]1 1330
COMPUTE A VOLUMETRIC BALANCE 00011340
-------------------- cereeeescr e e e cerrccr e e e e neecncaesmae==0(0]1350

00011360
SPECIFICATIONS: 00011370
REAL #8PHI 00011380
000113v0

DIMENSION PHI(IOsJ0sKO0) s STRT(I0sJ0sKO) e OLD(10sJ0sKU) s T(10+J0,K000011400
1)e S(I04JO0sKO) s TR(IO9JOsKO) s TC(IDsJOsKO)s TK(IKsJKIKS) s WELL (10500011410
2J0sK0) 9 DELX(JO)s DELY(IO)s DELZ(KO)s FACT(KO93)s JFLO(NCHe3)s FLOOOOL1420

3WINCH) sQRE(T09J09sKO0) +CHD1 (8) CHD2(8) sQREFLX (B) s PUMP (8) o 00011430*
4 JTU(I0sJOsKO) sFLD (1) SELD(L) 9 IDR(ICsJ09KO) sRH(L1) 9RC(1) 9RB(1) 00011440 *
4 CFLUX(8) +STOR(B) sFLUX(8) sETFLUX(8) oFLXN(8) ¢BOT(10440) 00011450%
59 INUEX1(99) s INDEX2(99) sOFLUX (99) 00011460 %

COMMON /INTEGR/ I0sJOsKOsI1, JlsKl9IoJoKoNPERoKTHoITMAKoLENGTH'KPyNOOO11670
1WEL sNUMT o IF INAL o ITsKTo IHEAD 9 IDRAWS IFLOs TERR 9 I29J29K29 IMAXs ITMX1sNCO0O0011480
2He IDK]1 s JOK2 9y IWATERs IURE s IP sy P9 IQsJQs IKs JK9KSs [PUL s IPUCy ITK s INO 00011490

39 IEGN 00011491
COMMON /SPARAM/ TMAXsCOLTsDELTERRsTEST»SUMsSUMP QR 00011500
COMMON /SARRAY/ ICHK(13),LEVELL1(9)LEVEL2(9) 00011510
COMMON /CK/ ETFLXToSTORT4QRETsCHSTsCHDT9FLUXToPUMPTsCFLUXTSFLXNT 00011520
RETURN 00011530
....................'..."'......................................‘000115"0
B 3r SHSESE PP 4E PSP IPSH I T T B34 P 00011550
ENTRY CHECK 00011560
22422 DT e 00011570
===INITIALIZE VARIABLES=-- 00011580
00 5 K=1,K0 00011590
STOR(K) =0 00011600
CFLUX(K) =0 00011610
PUMP (K) =0 000116¢0
QREFLX (K)=0 00011630
CHDZ (K) =0 00011640
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60

CHD1 (K)=0
FLUX(K) =
ETFLUX(K)
FLXN(K) =
CONTINUE
KK=0
PUMPTR=0
STORTR=0
FLUXS=0
CHOTR=0
CHSTR=0
QRETR=0
CFLATR=0
ETFTR = 0
FLUXTR = 0
11=0

[T |
<

© 0000000000 0000600000800 0800000 0008000000000 000000c0t0000tacootondtnsnse

-==COMPUTE RATES+STORAGE AND PUMPAGE FOR THIS STEP===

DO ¢20 K=19KO

DO 220 1=2,11

DO 22V J=2.Jl

IF (T(IeJeK)etEWe0e) GO TO 220
AREA=DELX (J) #DELY (1)
VOLUME=AREA#DELZ (K)
IF(KeNEe3s0ReID(I9Je3) EQ.0) GO TO 9
ON=PHI([sJoK~1)
IF(PHI(I9J92)eLTeBOT(Iosd)) DN=BOT(IsJ)
X=(PHI(I9JeK)=DN)#TK(IeJeK~1)*AREA
KK=KK+}

INVEXL(KK) =1

INDEX2 (KK) =J

DFLUX (KK) =X

CONTINUE

IF (S(IsJsK)eGE.O.) GO TO 180

-~=COMPUTE FLOW RATES TO AND FROM CONSTANT HEAD BOUNDARIES=---

I1=11+1

FLOW(II)=0.

JFLO(IIe1) =K

JFLO(ILs2)=1

JFLO(IIs3) =y

IF (S(I’J"l’t()oLToU..OR.T(I’J"l’K)oEQoOo) GO TO 30
X=(PHI(I9JseK)=PHI(IoJ=1sK))I#TR(I9sJ=1+K)#DELY(I)
IF(IEQNJEQ.ICHK(11)) X=X#DELZ(K)
FLOW(II)=FLOW(II)+X

IF (X) 10430020

CHD1 (K)=CHD] (K) +X

60 TO 30

CHDZ (K) =CHD2 (K) +X

IF (S(IeJ+19K) el Te0eeORT(IoJ+1leK) EQeVUs) GO TO 60
X=(PHI(I9JoK)=PHI(I9J*loK))#DELY(I)#TR(I9JsK)

IF (IEQN.EQ.ICHK(11)) X=X#DELZ(K)
FLOW(II)=FLOW(IL) +X

IF (X) 40560450

CHD1 (K) =CHD1 (K) +X

G0 TO 60

CHUZ (K) =CHD2 (K) +X

IF (K+EQ.l) GO TO 90

IF (S(IeJsK=1)elTe0eeOReT(IsJsK=1).EQ.Oe) GO TO 90
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OO0

70

80
40

UN=PHI(IsJeK=1)

IF (KeEQa3aANDePHI(1oJeK=1) dLE.BOT(I9J)) DN=BOT(IeJ)
A= (PHI (1o JsK)=UN)#TK(IsJoK=1) #AREA
FLOW(II)=FLOW(II)+X

IF (X) 70490980

CHD I (K)=CHD1 (K) +X

GO TO 90

CHUe (K)=CHD2 (K) +X

IF (KeEWeKU) GO TO 120

IF (S(IeJeK+1) elTe0eeOReT(IgJsK+l) .EQe0e) GO TO 120
UP=PHI(IsJsK)

IF(KeEQe2e ANDePHI (T19J02) oLTBUT(IsJ)) UP=ROT(IsJ)

IF (KeEQe2eANDJPHI(L9Js2) oL TeBOT(IsJ) eANDPHI(LlsJs3) eLTeBOT(IsU))

260 TO 120

100

110
120

130

140
120

160

170

180

190

200

211
212

213

X=2(UP=PHI(IsJoK+1) ) #TK(I9JeK) #AREA
FLOWCIT)=FLOW(II)+X

IF (X) 10041204110

CHUL (K) =CHD1 (K) +X

60 To 120

CHLZ (K) =CHD2 (K) +X

IF (S(I‘I'J.K).LTQOO‘OR.T(I-I’\J’K).EQ.U.) 60 TO 150
X=(FHI([odoK)=PHI(I=19JeK))I*TC(I=1sJoK)#DELX (J)
IF(IEUNLEQeICHK (11)) X=X®#DELZ(K)
FLOW(IT)=FLOW(II)+X

IF (X) 13041505140

CHUL (K)=CHD1 (K) +X

G0 TO 150

CHUZ (K) =CHD2(K) +X

IF (S(I+19JsK) elTe0eeOReT(I+lsJsk)EQ.0.) GO TO 220
X=(PHI (Lo JoK)=PHI(I+14JeK))#TC(IsJeK)H#DELX(J)
IF(IEQNJEQICHK(11)) X=X#DELZ(K)
FLUOWCIT)SFLOW(LI) +X

IF (X) 1604220,170

CHO1 (K)=CHDL (K) +X

GO TO 220

CHUZ(K) =CHD2(K) +X

60 TO 220

=--CHECK FOR EQUATION BEING SOLVED---
IF(IEUN.EQ.ICHK (11)) GO TO 211

---EQUATION 4---

=-=-HRECHARGE ANU WELLS=-=-=-

IF (IQRECEQ.ICHK (7)) QREFLX(K)=QREFLX(K)+QRE(IsJsK)®AREA
IF (WELL (IsJsK)) 19052104200

PUMP (K) =PUMP (K) +WELL (I sJsK) *AREA

GO TO 210

CFLUX(K) =CFLUX (K)+WELL (IsJsK) 2AREA

--=-CUOMPUTE VOLUME FROM STORAGE=-=-
STOR(K) =STOR(K) +S(I9JeK)#(OLD(I9JeK)=PHI(IsJsK) ) #AREA
GO TO <215

===tQUATION J==-
===RECHARGE AND WELLS--

IF(IQRELEQ.ICHK (7)) QREFLX(K)=QREFLX(K)+QRE(IsJsK) *VOLUME

IF (WELL(IsJsK)) 21292144213

PUMP (K) =PUMP (K) +WELL (19 JsK) #VOLUME
60 To 214

CFLUX(K) =DFLUX (K) +WELL (I s JsK) #VOLUME
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cla
215

216
217

221

230

00012680
-==COMPUTE VOLUME FROM STORAGE- 00012681
STOR(K)=STOR(K) +S(IeJsK)#{(OLD(IeJeK)=PHI(IeJsK) ) #VOLUME 000jiz2682
CONTINUE 00012683
IF(IRIV.LE.O) GO TO 217 00012684x*
=== COMPUTE LEAKAGE TO OR FROM STREAM === 00012685*
ND = IDR(IeJsK) 00012700%*
IF(ND.EQ.0) GO TO 217 00012710%*
IF(PAI(IsJeK) «GT.RB(ND)) GO TU 216 00012720«
ETFLUX(K) =RC(ND)#(RH(ND) = RZ(ND))®AREA + ETFLUX(K) 00012730%*
GO TO 217 .00012740*
ETFLUX(K) -= (RH(ND) = PHI(IosJeK))®AREA#RC(ND) + ETFLUX(K) 00012750*
IF (IORAIN.LE.O) GO TO 220 00012760%*
CUOMPUTE SPRINGFLOW 00012770*
ND = ID(I1+JsK) 00012760 *
IF(ND.EQ.O) GO TO 220 00012790 *
IF(ELD(ND) «GToPHI(I9JsK)) GO TO_ 220 00012800 *
FLUX(K)=FLUX(K) +FLD (ND) #+AREA® (ELD(ND) = STRT(IsJsK)) 00012810 *
FLXN(K) SFLXN(K) +FLD (ND) #AREA®* (ELD(ND) = PHI(IsJeK)) 00012820 *
CONTINUE 00012830
0.".000-.0..0n.0.n0...o.oooooooo....0..ooooo.oo.Qooooooooo0000000000128“0
. 00012850
=-==COMPUTE CUMULATIVE VOLUMESe TOTALSs AND DIFFERENCES==-- 00012860
FLXPT=0,.0 00012870
DO 221 K=19K0O 00012880
ETFLXT = ETFLXT -~ ETFLUX(K)#®#DELT 00012890 *
ETFTR = ETFTR + ETFLUX(K) 00012900 *
FLUXS = FLXN(K) ¢+ FLUXS 00012910 *
FLXNT = FLXNT = FLXN(K)®DELT 00012920 *
FLUXTR = FLUX(K) + FLUXTR 00012930 *
STORT = STORT + STOR(K) 00012940
STOR(K) = STOR(K)/DELT 00012950
STORTR = STORTR ¢ STOR(K) 00012960
QRET = QRET + QREFLX(K)#DELT 00012970
QRETR = QRETR ¢ QREFLX(K) 00012980
CHDT = CHDT = CHD1(K)®DELT 00012990
CHDTR = CHDTR + CHD1(K) 00013000
CHST = CHST + CHD2(K)®=DELT 00013010
CHSTR = CHSTR ¢ CHD2(K) 00013020
PUMPT = PUMPT = PUMP(K)#®#DELT 00013030
PUMPTR = PUMPTR ¢ PUMP(K) 00013040
CFLUXT = CFLUXT ¢ CFLUX(K)®DELY 00013050
CFLXTR=CFLXTR¢CFLUX(K) 000130060
TOTLI=STORT+QRET+CFLUXT+CHSTe¢FLXPT 00013070
TOTL2=CHDT+PUMPT+ETFLXT+FLXNT 00013080
SUMR = QRETR + CFLXTR+CHSTR+¢CHDTR+PUMPTR+ETFTR + FLUXS + 00013090*
1STORTR ' 00013100
DIFF=TOTL2=-TOTL! 00013110
PERCNT=0,0 00013120
IF (TO0TL2.EQ.0.) GO TO 230 00013130
PERCNT=DIFF/TOTL2#100. 00013140
RETURN 00013150
0...............O.Q....Q........‘.‘..0.0.l........................00013160
00013170
===PRINT RESULTS=== 00013180
LTI ey Y 00013190
ENTRY CWRITE 00013200
BORRBI IR IR RSSO DI S S 0001321v
00013220

WRITE(64260) STORTRs QRETRs STORTs CFLXTR s+ QRETe PUMPTRs CFLUXT» 00013230%*
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IETF TRy CHSTe FLXPTs CHSTReTOTL1IsCHDTReFLUXTRsFLUXSIETFLXTS 00013240%*

2CHDTs SUMRs PUMPTs FLXNTs TOTLZs DIFFs PERCNT 00013250%*
WRITE(64300) 00013260*

300 FORMAT(//+45H RATES OF COMPONENTS FOR EACH LAYER IN L##3/T) 00013270%*
D0 231 K=1,K0 00013280+
WRITE(69310) Ky CHDl(K)s CHDZ2(K)s QREFLX(K)s PUMP(K)}s 00013290*

1 CFLUX(K) s STOR(K)s ETFLUX{K)s FLXN(K) 00013300%
231 CONTINUE 00013310+*

310 FORMAT(6H LAYERsI398H CHOUT=4Glle597H CHIN=9Gl1e596H QRE=+6G11.5000133c0%
196H PMP=9Gl1leo98H CFLUX=9Gl1e5+7H STOR=9G11459/99Xe8H RIVER=s 00013330%

*® GlieDe9H SPRING=+G11.5) 00013340«
IF (NCH.EQ.0) GO TO 240 00013350
WRITE (6,270) 00013360
WRITE (64280) ((JFLO(I9dJ) 9J=143)oFLOW(I) »I=14NCH) 00013370
c 00013380
C ==-=COMPUTE VERTICAL FLOW=-- 00013390
240 X=u, 00013400
Y=0. 00013410
IF (K0O.EQel) RETURN 000134c0
DO 250 I=2,I11 00013430
DO 250 u=2,J1 00013440
X=X+ (PHI(I9Js 1) =PHI(I19J92))#TK([sJs 1) #DELX(J)ZDELY (]) 00013450
H2=PHI (1 9J42) 00013470%
IF(PHI(I9J92) oLTBOT(I9J)) H2=B0T(IsJ) 00013480
IF (PHI(I19J92)eLTeBOT(IsJ)eANDPHI(I1+J33)LTeBOT(IsJ)) GO TO 250 00013490
Y=Y+ (H2=PHI(I+J9K0))#TK(IsJeK1)#DELX(J) #DELY (I) 00013500%*
250 CONTINUE 00013520%
WRITE (6+290) YoX 00013530
PRINT 251 00013531%
251 FORMAT (¢19,42X, 'SPRING FLOW RECHARGING SECOND LAYER's//s1TXs*1%9s9X 00013532%
190JY46Xs'RATE?) 00013533*
DO 63 I=14KK 00013540%*
63 WRITE (6462) INDEX1 (1) s INDEX2(I) +DFLUX(I) 00013550*
62 FORMAT (20°98H SPRING +2I10+E15.7) 00013560*
SPLK=0.,0 00013570*
DO 64 I=1,INO 000135u0%*
64 SPLK=SPLK+DFLUX(I) 00013590%
65 WRITE(6+66)SPLK 00U13600%*
66 FORMAT (*0*,39H TOTAL SPRING LKAGE RCHRG 2NU LAYER +E15,7) 00013610*
RETURN 000136¢0
C 00013630
c ===FORMATS === 00013640
C 00013650
C el e e L D L L L Lttt e it -===00013660
c © 00013670
c 00013680
C 00013690

260 FORMAT (%0*910Xs *CUMULATIVE MASS SALANCE:?¢16Xe ' #830,23X,RATES F00013700
10R THIS TIME STEP: 916Xy 0L ##3/T¢/11X924(%=?)943X925(*~)//20Xs*S0U00013710
CRCES:"969X 9 *'STORAGE =19F20.4/20Xe8(*=?) 968Xy 'RECHARGE ='9F20,4/27X00013720
39'STORAGE ='9F20,2935X9s 'CONSTANT FLUX ='4F20,4/26X9s 'RECHARGE ='4F200013730
4 0.2941Xy"PUMPING ='9F2044/21X9e 'CONSTANT FLUX =*9F2042931X,? RI00013740%
SVER LEAKAGE =?9F20.4/21Xs 'CONSTANT HEAD =14F20.2934Xs *CONSTANT HEAGOO013750%
6ULY/2TX s "LEAKAGE =79F20.,2+46Xs "IN ='9F20,4/21Xs*'TOTAL' SOURCES ='9F 00013760
T2042945Xs"0UT =14F20,4/96Xs 'LEAKAGE: '/20Xs 'DISCHARGES: * 945Xy 'FROM 00013770
SPREVIOUS PUMPING PERIOD =*9F20.4/20Xs11(?=%)¢68Xe'TUTAL =*9F20,4/100013780
98X, ! RIVER LEAKAGE =?4F2042/21Xs *CONSTANT HEAD ='9F2042934Xs* S00013790%
SUM OF RATES ='9F20.4/19X*QUANTITY PUMPED =4F20.2/27Xe'LEAKAGE =400013800
$F20.2/19X9*TOTAL DISCHARGE =%9F20,2//17Xs*DISCHARGE=SOURCES =',F2000013810
$.2/15Xs *PER CENT DIFFERENCE =%4F20,2//) 00013820
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270 FORMAT ("1 'FLOW RATES TO CONSTANT HEAD NODES:IY/? t434(v=0)//* %,00013830
LI3I(IXs YKV 94Xo P I 94Xy " JYeSXe'RATE (L##3/T) V) /0 V33(9ReV="94Xe"=244X500013840

2'=155X513(1=1))/) 00013850
280 FORMAT (/(1X53(110+2155618.7))) 00013860
290 FORMAT (//////92Xs"FLOW TO TOP LAYER ='5G15.7s" FLOW TO BOTTOM LA000I3870

1YER =95G15.79" POSITIVE UPWARD?') 000138560

END 00013890
SUBROUTINE PRNTAT (PHI,STRT,TsSsWELLDELXsDELY) 00013900
--------------------------------- e e e e===00013910
PRINT MAPS OF DRAWDOWN AND HYDRAULIC HEAD 00013920
L LT T B LT TR —————— 00013930

00013940
SPECIFICATIONS: 00013950
REAL #8PHI»ZsXLABEL s YLABEL s TITLEsXN1sMESUR 00013960
REAL #4K 00013970

00013980
DIMENSION PHI(I0+J0sKO0)s STRT(I05J0sK0)s S(I0sJ0sK0)s WELL(I05J09K00013990
10)s DELX(JO)s DELY(IO)s T(I0sJOsKO) 00014000

00014010

COMMON /INTEGR/ 10+4J0sKO9IlsJleKloTl e JoKsNPEReKTHs ITMAXsLENGTHeKPsNOG014020
IWEL sNUMT o IFINAL o IToKT o IHEAD s IURAW IFLOs IERRs 129J2 s K29 IMAXs ITMX19sNCO0O014030
2HoIUK1 s IDK2 s IWATERSIQRE 9 IP9sJP9IQeJRs IKsJKsKSs IPUL 9 IPUZ2sITK9 INO 00014040%
3sIEQN 00014041

COMMON /PR/ XLABEL(3) sYLABEL(6) s TITLE(6) 9XNLsMESURIPRNT (122) 9+BLANK00014050
1(60)9DIGIT(122) ¢ VFL(6) s VF2(6) s VF3(T7) s XSCALEsDINCHoSYM(17) 9XN(100)000140060

2YN(L13) sNA(4) sNLoN2sN3 s YSCALESIFACTLsFACTZ 00014070
RETURN 00014080
...I..O..O...l.'..........0..........0.......I"'.'OO...OI..I....looola’ogo

00014100

-=-=INITIALIZE VARIABLES FOR PLOT=-- 0001¢llu

L2 2222222 12 2 22 1 22 R 20X 00014120
ENTRY MAP 00014130

3 32 3 3 30 40 38 5 31 30 36 20 &b £ 35 8 3 46 3 8¢ 00014140
YDIM=0, 00014150
WIDTH=0, 00016160

DO 10 J=2+J1 00014170

10 WIDTH=WIDTH+DELX (J) 00014180
DO 20 [=2,11 00014190

20 YDIM=YDIM+DELY(I) 00014200
30 XSF=0DINCH#XSCALE 00014210
YSF=DINCH#YSCALE 00014220
NYD=YDIM/YSF 00014230

IF (NYD#YSF.LE«YDIM=DELY(I1)/2.) NYD=NYD+l 00014240

IF (NYD.LE.12) GO TO 40 00014250
DINCH=YDIM/ (12.%YSCALE) 00014260
WRITE (6+330) DINCH 00014270

IF (YSCALE«LTele0) WRITE (64340) 00014260

GO TO 30 00014290

40 NXD=WIDTH/XSF 00014300
IF (NXD#XSFoLE«WIDTH=DELX(J1)/24) NXD=NXD+1 00014310
Ne=NXD#N1+1 00014320
NS=NXD+1 00014330
N6=NYD+ 1 00014340
NB=NZ#NYD+1 00014350
NA(l)=N4s2-1 00014360
NA(2)=N&4s2 00014370
NA(3)=N4/2+3 00014380
NC=(N3=-N8-10})/2 00014390
NU=NC+N8 00014400
NE=MAXO0 (NS4N6) 00014410
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60

70

80

90

100

110
120
130

VF1(3)=DIGIT(ND) 00014420

VF2(3)=DIGIT(ND) 00014430
VF3(3)=DIGIT(NC) 00014440
XLABEL (3) =MESUR 00014450
YLABEL (6)=MESUR 00014460
DO o0 I=1eNE 00014470
NNX=NS=1 00014460
NNY=][=] 00014490
IF (NNY.GE.N6) GO TO 50 00014500
YN(I)=YSF#NNY/YSCALE 00014510
IF (NNX.LT.0) GO TO 60 00014520
XN (L) =XSF#NNX/YSCALE 00014530
CONTINUE 00014540
RETURN 00014550
00.000.....0'.000-.00..-oooooo.o..oooooooooooaooooo'00000.00.0....00014560

00014570
N Y 2 T Ty 00014580
ENTRY PRNTA(NGsLA) 00014590
L2 22222222 sy 00014600
~==VARIABLES INITIKLIZED EACH TIME A PLOT IS REQUESTED=-- 00014610
DIST=WIDTH=DELX (J1) /2, 00014620
JJu=Jl 00014630
LL=1 00014640
L=ENXDH#XSF 00014650
IF (NGeEQel) WRITE (64300) (TITLE(I)sI=193)sLA 00014660
IF (NG.EQ.2) WRITE (64300) (TITLE(I)sI=4e6)9LA 00014670
DO 29U I=14N4 00014680

00014690
===LOCATE X AXES=== 00014700
IF ([.EQeleORsI.EQ.N4) GO TO 70 00014710
PRNT (1) =SYM(12) 00014720
PRNT (NB) =SYM (1) 00014730
IF ((I=1)/N1#NlJNE.I-1) GO TO 90 00014740
PRNT (1) =SYM(14) 00014750
PRNT (NB)=SYM(14) 00014760
GO TO 90 00014770

00014780
-=-=LOCATE Y AXES--=- 00014790
DO 80 U=1lenNB 060014800
IF ((J=1)/N2#N2+:EQeJ=1) PRNT(J)=SYM(1l4) 00014810
IF ((J=1)/N2¥N2eNE.J=1) PRNT(J)=SYM(13) 00014820

00014830
-==COMPUTE LOCATION OF NODES AND DETERMINE APPROPRIATE SYMBOL===- 00014840
1IF (DISTelTe0seORDISTLTSZ=XN1#XSF) GO TO 240 00014850
YLeN=DELY(2)/2. 00014860
DO 220 L=2,11 00014870
JRYLEN#N2/YSF+1.5 00014880
IF (T(LeJJsLA) EQ.,0,) GO TO 160 00014890
IF (S(LoeJdJslLA) LT,0.) GO TO 210 00014900
INDX3=0 00014910
G0 TO (1009110)s NG 00014920
K= (STRT(LeJJsLA)=PHI(LyJJsLA) ) #FACTI 00014930
=T0 CYCLE SYMBOLS FOR DRAWDOWNs REMOVE C FROM COL. 1 OF NEXT CARD=-00014940
K=AMOD (K¢ 10,) 00014950
GO TO 120 00014960
K=PHI(LyJJsLA) *FACTZ 00014970
IF (K) 13051604140 00014980
IF (JU=2.6T.0) PRNT(J=2)=SYM(13) 00014990
N==K+,5 00015000
IF (NeLT.100) GO TO 150 00015010
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GO TO 190 00015020

140 N=K+,5 00015030
[F (NeLT.100) GO TO 150 00015040

IF (NeGT.999) GO TO 190 00015050
INDX3=N/100 00015060

IF (JU=2.GT.0) PRNT(J=2)=SYM(INDX3) 00015079
N=N=-INDX3%100 00015080

150 INDX1=MOD(Ns10) 00015090
IF (INDX1.EQ.0) INDX1=10 00015100

-TO CYCLE SYMBOLS FOR DRAWDOWNs REMOVE C FROM COL. 1 OF NEXT CARD-00015110

IF (NG.EQ.1) GO TO 170 00015120
INDX2=N/10 00015130

IF (INDX2.GT.0) GO TO 180 00015140
INDX2=10 00015150

IF (INDX3.EQ.0) INDX2=15 00015160

GO TO 180 00015170

160 INDX1=15 00015180
170 INDX2=15 00015190
180 IF (J=1.GT.0) PRNT(J=1)=SYM(INDX2) 00015200
PRNT (J) =SYM(INDX1) 00015210

GO TO 220 00015220

190 DO 200 1I=1,3 00015230
JI=J=3+11 00015240

200 IF (JI.GT.0) PRNT(JI)=SYM(11) 00015250
210 IF (S(L9JJsLA) oLT.0.) PRNT(J)=SYM(16) 00015260
220 YLEN=YLENe (DELY (L) +DELY(L+1)) /2, 00015270
230 OIST=DIST=(DELX(JJ)+DELX (JJ=1))/2, 00015280
JI=Jd=1 000152990

IF (JJU.EQ.0) GO TO 240 00015300

IF (DIST.GT.Z=XN1#XSF) GO TO 230 00015310

240 CONTINUE 00015320
00015330

~~~PRINT AXESsLABELSs AND SYMBOLS=~-- 00015340

IF (I-NA(LL).EQ.0) GO TO 260 00015350

IF ((I=1)/N1#Nl=(I-1)) 27042505270 00015360

250 WRITE (63VF1) (BLANK(J) sJ=19NC) s (PRNT(J) ¢ J=19N8) s XN(1e(I=1)/6) 00015370
GO TO 280 _ 00015380

260 WRITE (65VF2) (BLANK(J) 9J=1sNC) s (PRNT (J) 9J=19N8) ¢ XLABEL (LL) 00015390
LL=LLel 00015400

GO0 TO 280 00015410

270 WRITE (69VF2) (BLANK(J) 3J=19sNC) s (PRNT (J) 9J=19N8) 00015420
00015430

=~=COMPUTE NEW VALUE FOR Z AND INITIALIZE PRNT=--=- 00015440

280 Z=Z-2.%XN1®XSF 00015450
DO 290 J=14N8 00015460

290 PRNT (J)=SYM(15) . 00015470
00015480

--=NUMBER AND LABEL Y AXIS AND PRINT LEGEND~=- 00015490
WRITE (6sVF3) " (BLANK(J) sJ=1sNC) s (YN(I)sI=14Nb) 00015500
WRITE (6+320) (YLABEL(I)sI=156) 00015510

IF (NG.EQ.1) WRITE (6+310) FACTI 00015520

IF (NG.EQ.2) WRITE (6,310) FACT2 00015530
RETURN 00015540
00015550

~==FORMATS ==~ 00015560
00015570

cocenmna= ccccemmccnnan cecemce—eceansm—cec—m———ece—- ceemccmecceaeae=00015580
00015590

00015600

300 FORMAT (919,49Xs3AB9s?LAYERYs14//) 00015610
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310 FORMAT (YOEXPLANATION'/Y '41l('=%)//%' R = CONSTANT HEAD BOUNDARY'/00015620
1t w#s## = yALUE eXCEEUED 3 FIGURES®'/!' MULTIPLICATION FACTOR ='4F8,3)00015630

320 FORMAT ('0%'939Xy6A8) 00015640
330 FORMAT (901425X910(t#%)s* TO FIT MAP WITHIN 12 INCHESs DINCH REVISQ0015650
1ED TO'4G15e79lXsl0(%1)) 000156060
340 FORMAT ('0',45Xs*NOTE: GENERALLY SCALE SHOULD BE > OR = 1,0") 0001567y
END 0001o6b0
BLOLK DATA 00015690
—————————— 00015700
0001>710

SPECIFICATIONS: 000io7<cV
REAL #8XLABELsYLABELTITLE+XN1eMESUR 00015739
0001574y

COMMON /SARRAY/ ICHK(13),LEVEL1(9),LEVEL2(9) 00015750

COMMON /PR/ XLABEL (3) o YLASEL(6) s TITLE(6) 9 XN1+MESURSPRNT (122) +83LANKOV015760
1(6U) 9DIGIT(122) sVFL(6) 9 VF2(6) 9VF3(7) 9 XSCALESDINCHeSYM(LT7) 9 XN(100) 0001577V

2YN(13) oNA(4) oN1 oN2oN3 s YSCALESFACTL1oFACTZ - 0001o7yH0
“#**#§§ﬂ'ﬁ“'ﬁ“*******‘}‘:’(ﬁ%}%ﬁ*i’ﬁ*ﬁ“ﬁ‘“{'“*“&Q**#'}ﬁ*ﬁ*ﬁﬁéﬁﬁéﬁﬁﬁ‘)Q§§*§§§§§*O00 l :-)790

00015800

OATA ICHK/'DRAW® o YHEAD Y 9 *MASS T tDK1 'y 1 DK2Y 9y YWATE ' ¢ *RECH' o *PUN1 9 *P00015810

IUNCY 9 ' ITKRY 9 *EQN3 14270/ 00015820
DATA SYM/ 11090204 030,040,150,160, 070,080, 090,000,00,0]8,00,1,0,000015830

1 Yy'RY Wty 00015840
DATA PRNT/122%"Y v/ 4N1gN24N39XN1/64109133,.8333333330-1/,8BLANK/60#¢00015850

1 */eNA(4)71000/ 00015860

DATA XLABEL/' X DIS= '+ *TANCE IN®'s* MILES */+YLABEL/'OISTANCE's* 00015870
IFROM ORY9*IGIN IN *y'Y DIRECT*9*IONs IN "9 'MILES V/SsTITLE/Z'PLOT 000153880
20F Y9 'DRAWDOWN's ' ¢4 'PLOT OF ' *HYDRAULI's'C HEADL'/ 00015890

DATA DIGIT/1109120,030,040, 050,060,178, 081,190,1]00,0]]19,0]29,113100015900
Jot140,0]150,0 16,0 T, 0]B01]00,0200,12]¢,0220,0230,1241,12510,1261,00015910
2127490289 91290,1300493]0,0329,0330,0341,0350,0360,037140389,1391,1000159¢0
3400494 9,0420 4,430,044 4045090460,1478,1488,1490,1508,95}1,152¢,1500015930
43991540 ,0550 51561 41571, 0551, 15G1,0600,960]1,162%9'63%9%049,'65',16600015940
S1,10T1,1688,31690, 1700171040720, 073040740 ,0758,1768,8T70 40780, 7900015950
6191800,9810,'82%,183%,1840,185%,1861,39871,1881,'891,'90%,191%',192900015960
To193159941,9950,1061,197840G80,0590,40](000,910195%102%9°103%y 104900015970
Bet1050,0]106%0107%,%108%4%]109%4110%9%11104%112%,%113%,7114%','115'00015960

ot 116,11 1704%1181,%119%,]120%,0121%,122'/ 000155990
DATA VF1/%(1H vet,yt,e? YotAloFtet]0,2%y0) "/ 00016000
DATA VF2/7¢(1H tet40, TetAlgl vy ' XsAB Y)Y/ 00016010
DATA VF3/'(1HO et gty Vo ALlgFtet3,19t9t12F1'y042)"/ 00016020
L2 T TR R R g - R R Y T R Y 00016030
END 00016040
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Appendix 2

DATA-DECK INSTRUCTIONS

These instructions are modified from Trescott (1975) and
Trescott and Larson (1976).

Group I: Title, Simulation Options and Problem Dimensions

This group of cards, which are read by the main program,
contains data required to dimension the model. To specify an
option on <card 4, punch the characters underlined 1in the
definition. For an option not used, that section of the <card 4
can be left blank.

Note: Default typing of variables applies for all data input.

CARD COLUMNS FORMAT VARIABLE DEFINITION
1 1-80 20A4 HEADING Any title the user

wishes to print on one
line at the start of

output.
2 1-52 I3Aa4 "
3 1-10 I10 I0 Number of rows.

11-20 I10 Jo Number of columns.

21-30 I10 KO Number of layers.

31-40 I10 ITMAX @aximum number of
iterations per time
step.

41-50 I10 NCH Number of constant
head nodes.

51-60 I10 ND Number of spring nodes.

61-70 I10 NRIV Number of stream nodes.

4 1-4 A4 IDRAW DRAW to print drawdown.

6-9 A4 IHEAD HEAD to print

hydraulic head.
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Appendix 2.--Data-deck instructions--Continued

COLUMNS FORMAT VARIABLE DEFINITION

11-14 A4 IFLOW MASS to compute a mass
balance.

16-18 A3 IDK1 DKl to read initial

head, elapsed time, and
mass balance parameters
from unit 4 on disk.

21-23 A3 IDK2 DK2 to write computed
head, elapsed time, and
mass balance parameters
on unit 4 (disk).

26-29 Ad IWATER WATE if the upper
hydrologic unit is
unconfined.

31-34 A4 IQRE RECH for a constant
recharge that may be a
function of space.

36-39 A4 IPU1 PUNl1 to read initial
head, elapsed time, and
mass balance parameters
from cards.

41-44 A4 IPU2 PUN2 to punch computed
head, elapsed time, and
mass balance parameters
on cards.

46-49 A4 ITK ITKR to read the value
of TK(1,J,K) for
simulations in which
confining layers are not
represented by layers of
nodes.

TK(I,J,K) = K;zz/b.
(See Supplement also.)

51-54 A4 IEQN EQN3 if eq.3 is being
solved; otherwise it is
assumed that eq. 4 is
being solved. Do not
use eqg. 3 with this
modified version of the

program.
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Appendix 2.--Data-deck instructions--Continued

Group II: Scalar parameters

The parameters required in every problem are underlined. The
other parameters are required as noted; when not required, their
location on the card can be left blank. The G format is used to
read E, F, and I format data. Minimize mistakes by always
right-justifying data in the field. If F format data do not
contain significant figures to the right of the decimal point, the
decimal point can be omitted.

CARD COLUMNS FORMAT VARIABLE DEFINITION
1 1-10 Gl10.0 NPER Number of pumping
periods for the
simulation.
11-20 G10.0 KTH Number of time steps

between printouts.

Note: To print only the results for the final time step
in a pumping period, making KTH greater than the expected
number of time steps. The program always prints the
results for the final time step.

21-30 Gl10.0 ERR Error criterion for-
closure (L).

Note: When the head change at all nodes on subsequent
iterations 1is less than this wvalue (for example, 0.01
foot), the program has converged to a solution for the
time step.

31-40 G10.0 LENGTH Number of iteration
parameters.

2 1-10 G10.0 XSCALE Factor to convert model
length unit to unit
used in X direction on
maps (e.g. to convert
from feet to miles,
XSCALE = 5280).

For no maps, card 2
is blank

11-20 G10.0 YSCALE Factor to convert model
length wunit to unit
used in Y direction on
maps.
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CARD COLUMNS FORMAT VARIABLE DEFINITION

2 21-30 G10.0 DINCH Number of map units
per inch.

31-40 G10.0 FACT1 Factor to adjust value
of drawdown printed*.

41-49 9I1 LEVELI1(I) Layers for which draw-
down maps are to be
printed. List the
layers starting in
column 41; the first
zero entry terminates
the printing of
drawdown maps.

51-60 Gl0.0 FACT2 Factor to adjust value
of head printed*.

61-69 911 LEVEL2(1I) Layers for which head
maps are to be printed.
List layers starting in
column 61; the first
zero entry terminates
the printing of head

maps.
71-78 A8 MESUR Name of map length unit.
*Value of
drawdown FACT 1 or Printed
or head FACT 2 value
0.01 1
0.1 5
52.57 1.0 53
10.0 526
100.0 * %k %
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Appendix 2.--Data-deck instructions--Continued

COLUMNS FORMAT VARIABLE
1420 G20.10 SUM
21-40 G20.10 SUMP
41-60 G20.10 PUMPT
61-80 G20.10 CFLUXT
1-20 G20.10 ORET
21-40 G20.10 CHST
41-60 G20.10 CHDT
61-80 G20.10 FLUXT
1-20 G20.10 STORT
21-40 G20.10 ETFLXT
41-60 G20.10 FLXNT

50

DEFINITION

Parameters in which
elapsed time and cumu-
lative volumes for mass
balance are stored. For
the start of a simula-
tion insert three blank
cards. For continuation
of a previous run using
cards as input, replace
the three blank cards
with the first three
cards of punched output
from the previous run
Using data from disk
for input, leave the
three blank cards in
the data deck.




Appendix 2.--Data-deck instructions--Continued

Group III: Array Data

Each of the following data sets (except data set 1 ,and the
spring and stream data) consists of a parameter card and, if the
data set contains variable data, a set of data cards. If the data
set requires data for each layer, a parameter card and data cards
(for layers with variable data) are required for each layer. Each
parameter card contains at least five variables:

CARD COLUMNS FORMAT VARIABLE DEFINITION

Every 1-10 G10.0 FAC If IVAR = 0, FAC is the
Parameter value assigned to every
Card element of the matrix

for this layer.

If IVAR = 1, FAC is the
multiplication factor
for the following set
of data cards for this
layer.

11-20 G10.0 IVAR = 0 if no data cards
are to be read for
this layer.

= 1 if data cards for
this layer follow.

21-30 G10.0 IPRN = 0 if input data for
this layer are to be
printed.

= 1 if input data for
the layer are not
to be printed.
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Appendix 2.--Data deck instructions--Continued

FORMAT

VARIABLE

CARD COLUMNS

Trans-
missivity
Parameter 31-40
Cards also
have these
Variables

41-50

51-60

G10.0

G10.0

G10.0

FACT(K,1)

FACT(K, 2)

FACT(K,3)

DEFINITION

Multiplication factor
for transmissivity in
x direction.

Multiplication factor
for transmissivity in
the y direction.

Multiplication factor
for hydraulic conduc-
tivity in the z
direction (Not used
when confining bed
nodes are eliminated
and TK values are
read).

Every 61-70
Parameter
Card

71-80

G10.0

G10.0

IRECS

IRECD

52

= 0 if the matrix is
being read from cards
or if each element is
being set equal to FAC.

= 1 if the matrix is
to be read from disk
(unit 2).

= 0 if the matrix is
not to be stored on
disk.

= 1 if the matrix being
read from cards or set
equal to FAC is to

be stored on disk

(unit 2) for later
retrieval.



Appendix 2.--Data-deck instructions--Continued

When data cards are included, start each row on a new card.

To prepare a set of data cards for an array that is a function of
space, the general procedure is to overlay the finite-difference
grid on a contoured map of the parameter and record the average
value of the parameter for each finite-difference block on coding
forms according to the appropriate format. In general, record
only significant digits and no decimal points (except for data set
2); use the multiplication factor to convert the data to their
appropriate values. For example, if DELX ranges from 1000 to
15000 feet, coded values should range from 1-15; the muliplication
factor (FAC) would be 1000.

DATA
SET COLUMNS FORMAT VARIABLE DEFINITION
1 1-80 8F10.4 PHI(I,J,K) Head values for

continuation of
a previous run (L).

Note: For a new simulation this data set 1is omitted. Do not
include a parameter card with this data set.

2 1-80 8F10.4 STRT(I,J,K) Starting head
matrix (L).

3 1-80 : 20F4.0 S (1,J,K) Storage coefficient
(dimensionless).

Note: This matrix is also used to locate constant head boundaries
by coding a negative number at constant head nodes. At these
nodes T must be greater than zero.

4 1-80 20F4.0 T(I,J,K) Transmissivity (L2/t).

Note 1) Zero values are required around the perimeter of the T
matrix for each layer for reasons inherent in the
computational scheme. This is done automatically by
the program.

2) See the previous page for the additional requirements on
the parameter cards for this data set.

3) If the upper active layer is unconfined and PERM is
to be read for this layer, insert a parameter card
for this layer with only the values for FACT on it.
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Appendix 2.--Data-deck instructions--Continued

DATA
SET COLUMNS FORMAT VARIABLE DEFINITION
5 1-80 20F4.0 TK(I,J,K) Kzz/b.

Note: This data set is read only if specified in the options.

6 1-80 20F4.0 PERM(I,J) Hydraulic conductivity
(L/T). (See note 1 for
data set 4.)

Note: This data set is required only for simulating unconfined
conditions in the uppermost hydrologic unit.

7 1-80 20F4.0 BOTTOM(I,J) Altitude of bottom of
clay separating upper
layer from next lower

layer(L).
8 1-=80 20F4.0 QRE(I,J,K) Recharge rate (L/T).
Note: Omit if not used.
9 1-80 8Gl0.0 DELX(J) Grid spacing in x

direction (L).

10 1-80 8G10.0 DELY(I) Grid spacing in y
direction (L).

11 1-80 8G10.0 DELZ (K) Grid spacing in z
direction (L).
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Spring
data

DATA
SET

12

COL

Appendix 2.--Data-deck instructions--Continued

UMNS FORMAT

1-80

1-10

1-80

1-80

VARIABLE

80Il

Gl10.0

40F2.0

G10.0

20F4.0

DEFINITION

ID(10,J0,K0) Indicator array for

FAC

LD(ND)

FAC

ELD(ND)

55

spring nodes; 1 for
spring, zero for no
spring. Start each
row on a new card,
layer by layer.

Multiplier for subse-
quent spring leakance
coefficient values.

Spring leakance
coefficient for each
spring node (ND
values)., Code
continuously, 40

per card, row by row.

Muliplier for subse-
quent spring altitude
values.

Spring altitude for
each spring node
(ND values). Code
continuously 20 per
card, row by row.



Appendix 2.--Data-deck instructions--Continued

Stream
data

DATA

SET COLUMNS FORMAT

13 1-80 80I1
1-10 G10.0
1-80 20F4.0
1-10 G10.0
1-80 20F4.0
1-10 G10.0
1-80 10F8.0

VARIABLE

IDR
(10,J0,K0)

FAC

RH(NRIV)

FAC

RB(NRIV)

FAC

NC (NRIV)

56

DEFINITION

Indicator array for
stream nodes; 1 for
stream, zero for no
stream. Start each
row on a new card,
layer by layer.

Multiplier for
subsequent values
of stream water-
level altitude.

Stream water-level
altitude for each
stream node (NRIV
values). Code con-
tinuously, 20 per
card, row by row.

Mutiplier for
subsequent values of
stream bottom
altitude.

Stream bottom
altitude for each
stream node (NRIV
values). Code
continuously, 20
per card, row by
row.

Multiplier for
subsequent values of
streambed leakance
coefficient.

Streambed leakance
coefficient for
each stream node
(NRIV values). Code
continuously, 10
per card, row by
Yow.



Group IV: Parameters that change with the pumping period

The program has two options for the simulation period:

1. To simulate a given number of time steps, set TMAX
to a value larger than the expected simulation
period. The program will use NUMT, CDLT, and DELT
as coded. If NUMT is greater than 50, change the
dimension of ITTO in subroutine STEP to the
appropriate size.

2. To simulate a given pumping period, set NUMT larger
than the number required for the simulation period
(for example, 50). The program will compute the
exact DELT (which will be < DELT coded) and
NUMT to arrive exactly at TMAX on the last time

step.
CARD COLUMNS FORMAT VARIABLE DEFINITION
1 1-10 Gl0.0 KP Number of the
pumping period.
11-20 G10.0 KPM1 Number of the
previous pumping
period.
21-30 G10.0 NWEL Number of wells
for this
pumping period.
31-40 G10.0 MAX Number of days in
this pumping
period.
41-50 G10.0 NUMT Number of time
steps.
51-60 G10.0 CDLT Multiplying factor
for DELT. Note: 1.5
is commonly used.
61-70 G10.0 DELT Initial time step

in hours.
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If NWEL = 0 the following set of cards is omitted; otherwise
DATA SET 1 consists of NWEL cards.

DATA
SET COLUMNS FORMAT VARIABLE DEFINITION
1 1-10 Gl10.0 K Layer in which
(NWEL well is located.
cards)
11-20 G10.0 I Row location of
well.
21-30 G10.0 J Column location of
well.
31-40 G10.0 WELL Pumping rate (L3/T),
(1,J,K) negative for a

pumping well.

For each additional pumping period, another set of Group IV cards
is required (that is, NPER sets of Group IV cards are required).
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Appendix 3

EXAMPLE INPUT

The following listing gives an example set of model input
data as they were coded. The listing is given according ‘to the
instructions outlined in Appendix 2. The card numbers on the left
side of each line are not part of the data, but are meant to be
used for reference by the reader.
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CARD

NUMBER GROUP TI:TITLEs SIMULATIUN OPTIONSs ANO PROBLEM DIMENSIONS
1 1C0O6 WATERSHED = STRIP MINE PROJECT wwene COOSU wusun {
2 |STEADY STATES TOP LAYER UNCONFINED |
31 26 c0 3 100 268 32 14 |
4 | HEAD MASS WATE RECH ITKR |
CARD
NUMGER GrRUUP TI:SCALAR PARAMETERS
5 1 1 «U01 10 |
6 | |
71 |
8 | |
9 | |
CARD GROUP 1II:ARRAY DATA
NUMBER STARTING HEAD MATRIXs LAYER 1
10 ) 1 1 ]
11 V.0 Vel Uev 0.0 0.0 0.0 0.0 0.0 |
12 | V.0 0.0 (VY] V.0 (Y] 0.0 0.0 0.0 ]
131 (U 0.0 0.0 0.0 |
14 | 0.0 0.0 (V] 0.0 (VY] 0.0 0.0 0.0 |
15 | Ue0 0.0 0.0 0.0 Ue0 0.0 0.0 Vo0 b
16 1 Ve0 0.0 0e0 0.0 |
17 4 Vel 0.0 0.0 802,0000 803,0000 8u3,0000 0.0 0.0 |
18 | Va0 0.0 Ue0 0.0 0.0 0.0 0.0 0.0 |
19 ) Vel 0.0 0.0 0.0 i
20 | 0e0 0.0 Vel 803.0000 B804.0000 B04.0000 B04.0000 BU4.,00001I
21 | 804.0000 804.000U0 BY4,0000 060 0.0 0.0 Ue0 0.0 l
22 | Ve0 0.0 0.0 0.0 I
23 | V.0 0.0 804,0000 3805,0000 B805,0000 8U5,0000 B8U5,0000 8U5,000U]
24 | 8U5.,0000 805.0000 BU5S,0U00 805.0000 (Y 0.0 0.0 0.0 |
25 | 0.0 Ue0 Vel Vo0 |
26 | Vel 0.0 805.00u0 B05.0000 BU6,VVUVU BUT7.0000 BUT.000U BOT7.,0000)
27 | 807.0000 B807.0000 8U6G,UVUD 8B06.0000 0.0 Va0 0.0 0.0 |
28 | 0.0 0.0 Vel Uel t
29 | Vel 0.0 806,0000- 806,0000 807,0000 B8BU9,0000 8UB,000Y BUB,0000¢
30 | 808.,0000 809,000V 3BU9,VU000 BOB.0000 BUT,00ULU Vel 0.0 0.0 I
31 | Ue0 Vo0 0.0 0.0 |
32 | 0.0 OeU 0.0 808.0000 809.0000 8l0.0000 810,0000 Biv.0000}
33 | 3lU.0000 BlU.0000 B8l0,0000 B809.0000 8B09,0000 0.0 0.0 0.0 |
34 ) 0.0 0.0 (VY] Va0 |
35 | 0.0 0.0 0.0 810.0000 8l0.0000 8ll.00vy 811.0000 811.00001
36 | 811.0000 811.0000 811,0000 8100000 B810,0000 810.0000 0.0 0.0 |
37 1 0.0 0.0 e 0.0 |
38 1 0e0 0.0 810,0000 B8lU.0000 B11,0000 812.0000 8i2.0000 8l12,0000]
39 | 813.0000 813.0000 813.0000 812.0000 812.0000 8ll.0000 810.0000 0.0 |
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CARD
NUMBER

89
90
91
e

0.0
Vel
8l4.0000
8lu.0000
Ues0
Blo.u0UU
811.,0000
U-U
816.0000
813.,0000
U.o
dl7.,0000
815.,0000
UQO
818.0000
815,0000
O.u
82U.U0U0
8l18.,0000
Vel
821.,0000
19,0000
Vel
B2l.U00V
819.,0000
0.0
B22,0000
820.,0000
0'0
82340000
(V1)
Ue0
823,0000
UOU
(U]
324,0000
u.u
u.o
24,0000

c ccC
e o o
c oo

0.0
Va0
81440000
0.0
0.0
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Appendix 4

EXAMPLE OUTPUT

The following is the output resulting from a simulation using
the input listed in Appendix 3.
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