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SIMULATION PROCEDURE FOR MODELING TRANSIENT WATER-TABLE AND
ARTESIAN STRESS AND RESPONSE

By J. E. Reed, M. S. Bedinger, and J. E. Terry

ABSTRACT

The series of computer programs described in this report were
designed specifically to model the ground-water regime in sufficient
detail to determine the effects of the imposition of various types of
stress upon the system, and to display the results in a convenient
manner during calibration and when presenting projected data.

SUPERMOCK simulates the ground-water system and DATE and HYDROG
aid in the display of computed data. During calibration, DATE is
especially useful because it has the optional feature of comparing
computed data with observed data. Although the programs can be run
independently, experience dictates that for best results the three
should be run as steps in the.same job.

English units of inches, feet, and days are used in each of the
programs. The units for any parameters not given in the text are
clearly specified in the instructions for input to the individual

programs.



INTRODUCTION

This report describes a system of digital-computer programs
written in FORTRAN IV, which is used to simulate and display tran-
sient water table and artesian head in an aquifer in response to
changes in ground-water withdrawal, stream stage, and climatic factors.
The simulation procedure is contained in a program termed herein
SUPERMOCK. DATE and HYDROG are auxilliary programs used to manipulate
display data and output from SUPERMOCK.

The authors gratefully acknowledge the assistance of Edwin P. Weeks ,

who provided technical advice and encouragement during the preparation of

the models.

SUPERMOCK is designed to simulate transient stress and response
of a ground-water-flow system. The model simultaneously incorporates
all components of stress on the flow field. The prototype flow system
of the model is the alluvial aquifer of the Red River Valley in Louisiana.
The model is designed specifically to simulate the effects on ground |
water of permanent changes in the stream-stage regime caused by construc-
tion of locks and dams.

SUPERMOCK is one of several finite-difference ground-water-flow
models formulated in recent years, beginning with Pinder and Bredehoeft
(1968). This first two-dimensional model was followed by others, including
Pinder (1970), Prickett and Longuist (1971), Bedinger and others (1973),
and Trescott and others (1976). Three-dimensional models have been
devised by Bredehoeft and Pinder (1970) and Trescott (1975). In addition
to features shared with the above-mentioned models, SUPERMOCK includes a
soil-moisture accounting procedure for computing infiltration and a
scheme for computing evapotranspiration from ground water that is based
on theory of flow in the unsaturated zone. Another unusual feature of

2



SUPERMOCK is the modeling of a water table in the confining bed overlying
an artesian aquifer, and the subsequent interplay between the water table
and the potentiometric head in the underlying artesian aquifer. The last
two features have also been modeled by Knapp (1975), who presents a finite-
difference model that includes soil-moisture accounting, and by Cooley
(1972), who presents an alternate scheme for incorporating the effects of
a water table in a confining bed on flow in the underlying aquifer.

The prototype flow system is a confined alluvial aquifer, consisting
of several tens to a few hundred feet of sand and gravel, overlain by a con-
fining bed of from 10 to 50 feet (3.0 to 15.2 meters) of fine-grained mate-
rial ranging from very fine sand to clay. The alluvial aquifer is in various
degrees of hydraulic connection with perennial streams and lakes. The
stresses on the system include withdrawal of water by wells, fluctuating
stream stages, recharge by infiltration of rainfall, and discharge by evapo-
transpiration. Response of the aquifer to these transient stresses is com-
puted as hydraulic head in the sand-and-gravel aquifer and water-table
altitude in the fine-grained material above the aquifer. A vertical section
through the prototype aquifer, showing the water table and potentiometric
surface, is shown in figure 1.

DATE assigns calendar dates to sequentially numbered days used in SUPER-
MOCK and compares computed water-table levels and artesian heads at selected
points in the system with observed data. Tables are printed of computed
and observed water-table levels and artesian head. Comparisons between ob-
served and computed artesian heads are in the form of minimum, maximum,
and average differences and the standard deviation of the differences.

HYDROG accepts output from SUPERMOCK and DATE and displays hydrographs
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Figure 1.—Vertical section through prototype aquifer modeled by SUPERMOCK.



of water-table and artesian-head fluctuations. English units of
inches, feet, and days are used in the programs. Units required are

specified in the tables detailing instructions on input data.

COMPUTER PROGRAM SUPERMOCK

General Features

The model consists of three components--a soil-moisture accounting
component, a vertical-flow component, and a horizontal-flow component.
The relationships of these three components are shown in figure 2. A
listing of the SUPERMOCK program is given in table 1. Definitions of
variables used in the MAIN routine of SUPERMOCK are given in table 7/
(at end of report).

The soil-moisture accounting component is a parametric rainfall-
accretion model, in which the parameters have physical significance.
The model is discretized into an array corresponding to the array by
which the horizontal flow and vertical flow are modeled. The soil-
moisture accounting component is used to compute changes in soil-
moisture storage, and recharge and discharge from the zone of aeration
to the water table. In the prototype flow system, the water table occurs
in fine-grained material above the sand-and-gravel aquifer. The stress
on the soil-moisture accounting model is the daily difference between
precipitation and potential evapotranspiration. Infiltration to soil
moisture is computed as a function of precipitation in excess of evapo-
transpiration, the amount of soil moisture already in storage, and on

parameters describing the hydraulic properties of the soil.
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Table 1.—SUPERMOCK program listing

5 33 Sb 3b 3b 3F 3 £ 33 33 43 3F 88 31 33 3F 3F 38 25 3 43 48 43 48 3P 43 31 3F 34 28 3 43 40 33 30 34 3 4F 48 3 3 3t MAI 1

# ' bl MA L 2

# = SUPERMOCK - # MA1 3

# # MAL 4

# A MODEL FOR GROUND-WATER FLOW ANALYSIS *# MA L 5

# # MAT 6

# BY # Mal 7

# # MAI 8

# Jeo Eo REEDy Me S. BEDINGER) # MAI 9

# # MAI 10

# AND @ MAL 11

* # MAI 12

# Je Es TERRY # MAL 13

# ® MAI 14

8 45 33 45 $b 31 48 < 3 48 $ 48 2b $3 3% &b 37 23 3F 43 48 SP 48 35 SP 48 <5 4F ¥ 30 33 3P $b 3F 48 3P 3P &b 4P 32 4 44 MA] 15

MAL 16

--------------------- e — e — e m e mecec e — e e-==MA] 17
DIMENSIONING OF ARRAYS WHOSE SIZES SHOULD REFLECT THE SIZE OF THE MAI 18
GRID USED. MaTl 19
---------------- e e e e e e e, e e e rc e e e cs e == MA] 20
Mal 21

THE FOLLOWING ARRAYS SHOULD ALwWAYS BE DIMENSIONED M BY N MAL 22

(M ROWS AND N COLUMNS) MAI 23

MA I 24

IN COMMON AREA ARY 3 PZ9sAMsHO9QsRD9ACCRETsSeToELEVIAREASIV MAI 25

IN COMMON AREA WATAB 3§ WT MAL1 26
DIMENSIONED IN THE MAIN $ HSAVE.IDEPTHsISTR MAL 27

‘ MAI 28
HeWHICH IS DECLARED IN COMMOM AREA ARYs IS THE ONLY THREE MAL 29
DIMENSIONAL ARRAY IN THE PROGRAM, IT SHOULD ALWAYS BE MAT 30
DIMENSIONED M BY N BY 3 o (H(MsNes3)), MAI 31

MAI 32

ARRAYS G AND WeWHICH ARE DECLARED IN COMMON AREA ARYs»SHOULD MAI 33

BE DIMENSIONED 7O THE MAXIMUM OF M AND N, MAI 34
MAI 35

ARRAYS CSDsCPZys AND CACy WHICH ARE DIMENSIONED IN THE MAIN, MAI 36
SHOULD HAVE THEIR SIZE SET TO M (NUMBER OF ROWS). MAI 37
MAI 38

------------------------------ e e e e r e e eceeece—e==MA] 39
DIMENSIONING OF ARRAYS WHOSE SIZES SHOULD REFLECT THE DURATION MAI 40
(TIME IN DAYS) BEING USED. MAT 41
bt L Dl bl el et bl Ll L bl bl Dbl bl e de b L i MAI 42
MA] 43

ARRAYS PE AND PRECIP SHOULD HAVE DIMENSIONS GREATER THAN MAI 44

OR EQUAL TO THE DURATION (QPER)es PRECIP IS DECLARED IN MAI 45
COMMON ARY., PE IS DIMENSIONED IN THE MAIN. MAL 46

MA T 47

ARRAYS CTIME,s ICODEs AND JCODE wHICH ARE DIMENSIONED IN MAI 48

THE MAIN AND TTIME WHICH IS DECLARED IN COMMON AREA OUT MAT 49
SHOULD BE DIMENSIONED TO (DURATION DIVIDED BY TIME STEP MAI 50
INCREMENT) + 1., : MAI 51

MAI 52



Table 1.—SUPERMOCK program listing—Continued

ARRAYS KSYM, LSYMs AND KWSYM IMN COMMON AREA OUT SHOULD BE
DIMENSIONED TO (DURATION DIVIDED BY TIME-STEP INCREMENT),

O - S D GD e WS CD WD D P WD T WS W G I S R G G P G W R AR R G T S WP IR R G M WP Eb G WP P N G G Ee G N G W D S S WP GP Wn G W G W me e @ e e

THE FOLLOWING ARRAYS SHOULD BE DIMENSIONED TO REFLECT THE
NUMBER OF OBSERVATION WELLS TO BE USED3 WENOsACSUMeIRWIC

THE DIMENSIONING OF THE FOLLOWING ARRAYS SHOULD REFLECT THE
NUMBER OF DEFINED SUBAREAS IN THE AREA-DEFINITION MAP FOR
HYDRAULIC CONDUCTIVITY AND FEVAPOTRANSPIRATION § INOeHCUsHCL o
WTSTOs THK

ARRAYS IJ AND HX SHOULD BE DIMENSIONED LARGE ENOUGH TO ACCOMMODATE
THE NUMBER OF MAIN-STEM RIVER STAGES AND THEIR CORRESPONDING NODES
TO RE READ AT EACH TIME STEP.

IPP SHOULD HBE OIMENSIONED LARGE ENOUGH TO HOLD THF MAIN-STFM
NODES TO BE TREATED AS PARTIALLY PENETRATING.

IJP AND HXP SHOULD BE DIMENSIONED LARGE ENQUGH TO ACCOMMODATE THE
NUMBER OF TRIBUTARY STREAM STAGES AND THEIR CORRESPONDING NODES
TO BE READ AT EACH TIME STEP.

- e P AR -  TE T en P e T e G S P S TR S S Y G Wi G D I S WS WD D SR G WP W P W GE G TE Gl G GG S D Wh R G WP TR GR G4 WDk W W e e W Ne =

INTEGFR # 2 IVsWELLSsIPCOsIRsIC

INTEGER # 2 AREAJELEV

INTEGER # 2 ISTReISYMaKSYMG3LSYMsKWSYM

INTEGER # 2 ICODE+JCODE+JDAY

INTEGER #4 WFENO

REAL®4 KSAT

COMMON /ARY/ H(34+8093) ¢PZ(34980)9sAM(34480) ¢+HO(34480)eQ(3498R0)
1RD(34+R0) s ACCRET(34+80)9S5(34+480) 9 T(34480) sGWETO(4430) 9SAT(6442) o
2G(80) +W(B0) s PRECIP(1461) «INO(AQ) sHCU(AROD) ¢ HCL(60) ¢« THK(60)
3 ELEV(34980) sARFEA(34980) eIV (34450)

COMMON /OUT/WENO(60)sACSUM(K0) aTTIME (150) ¢ KSYM(146) ¢LSYM(14KA)
1KWSYM(146)sIPCO(4) s IR(AD)IC(AD)

COMMON /INT/ MeNeIRDsIPT oMl oeNl s JALPHASIXMINGIXMAX9e IYMINGIYMAX,
IKoLoIPSeISAMeIRXBeNDAZ S WELLS

COMMON /REAL/ X oXIMFoaYsYINFoeSWQeCPRIME «WPRIME ¢DTIMF o

. 1PSMsSAMMs(QS+CaTMeSMeXMaYM

COMMON/DRM/SMSINWKSAT4DRN 9y SWF ¢ RGF o XNORM 4 SMSHM

8

Mal
mMal
MA T
MA T
MA T
MAT
MAT
MAT
MAI
MAT
MAT
MAI
MAI
MAI
MAT
MAI
MAI
MA T
MAT
MAT
MAT
MA T
MAT
MA
MA T
MA I
MAT
MAl
MA I
MAT
MA T
MA1
MAT
MA I
MA]
MAI
MAT
MAI
MAl
MA ]
MA
MAT
Ma
MAT
MAT
MAT
MAT
MA T
MA T
MA]
MAT
Mal

53
54
55
56
57
58
59 -
60
61
62
63
fb
65
A6
67
68
69
70
71
72
73
74
75
76
77
78
79
80
Al
a2
83
B4
85
86
R7
LY
A9
Q0
91
92
93
94
95
96
97
98
99
100
101
102
103
104
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Table 1.—SUPERMOCK program listing—Continued

COMMON/WATAB/wT (344+80)«+WTSTO(60)

COMMON /DATE/IMONS IDAYsIYEAR

DIMENSION PE(1461)+CSD(34)9CPZ(34)9CAC(34)9IPP(150)9+1J(150)
HX(150) 9 IJP(300) +HAP (300) s AMON(12) s JDAY(12)

MA L
MAI
MAI
MA L

ODIMENSION LABEL(20) ¢oCTIME(200)+ICODE(200) yJCODE(200) ¢yHSAVE (344980)MAI

DIMENSTION TOEPTH(34980) eISTR(34480)9ISYM(3)

EQUIVALENCE (PE(1) 9ACCRET(1e1)) o (IDEPTH(1) ¢sHSAVE (1))

DATA HSAVEsCTIMEISCSeIFLAG/2720%069200%0e91191/

DATA SRSDsSRPZ+QUSTReSCAC/4%0.,0/41DK/S3/

DATA IPP/1SO#0/ s ISTR/Z2T20% 140/ 4ISYM/IF1gtPY 4130/

DATA AMON/ZYJANY o '"FEBY s "MART 9 VAPRY g "MAY P o * JUNT 3t JUL Y9 TAUGY s YSEP 1
YOCTY o *NOV ' g 'DEC'/eJNAY/31928931930931¢30931+31430e31930431/

START PROCESSING HERE

TTIME(1)=0.0
SWE=0.0
NEwYR=0
IRD=5

IPT=6

10A=?

IDU=4

iDa=10

k=1

MAI
MA1
MA L
MAI1
MAI
MAI
MAI
MA [
MA [
MAI
MA [
MA T
MA 1
MAT
MA]
MAI
MAI
MA L
MA I
MAI

XMy YM CONSTANT SPACING IN X AND Y DIRECTIONS: Ms N NUMBER OF ROWSMAI
AND COLUMNSS TMy SM CONSTANT VALUES FOR TRANSMISSIVITY AND STORAGEMAI

THE SWITCH ITOX INDICATES IF THE CHANGE IN X AND THE

CHANGE IN Y AKE CONSTANT (ITOX EQUALS 1) OR IF THEY ARE VARIABLE
(ITDX NOT EQUAL TO 1).

BALSTD IS THE MASS-BALANCE STANDARD. NDAZ IS THE TIME STEP
INCREMENT ,

READ (IRD9sl) XMoYMeMoNeTMeSMy ITDX9sRALSTDsNDAZ
FORMAT (2F10e¢1921592F10el19I2¢E1Na3s13)

THE XY PARAMETERS DEFINE THE SPACING FOR THE ITERATIONS

MA1
MA L
MA L
MA L
MAI
MAI
MAI
MAI
MAI
MAI

BY ROWS AND THE YX PARAMETERS DEFINE THE SPACING FOR THt ITERATIONMAIL

HY COLUMNS. If ITDX=1 THEN REDEFINITION OF THESE PARAMETERS AT
FACH ITERATION IS NOT NECESSARY AND SUBROUTINE SETUP IS
NEVER INVOKED.

XY1=XM
XYZ2=XM
XY3=YM
xXY4=YM
YX1=YM
YX2=YM
YX3=XM
YX4=XM

D0 2 J=1sN
G(J)=0.0

MAI
MAI
MA
MA I
MAI
MAI
MAI
MAI
MAT]
MAI
MAI
MA I
MAI
MA [

105
106
107
108
109
110
111
112
113
114
11%
116
117
1138
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
144
149
150
151
152
153
154
15%
156
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Table 1.—SUPERMOCK program listing—Continued

w(J)=1a0 MAI 157
DO 2 I=lem MAI 158
PZ2(I1+J)=040 MAI 159
HO(IsJ)=0.0 MAI 160
S(Is+J)=0a0 MAI 161
AM(IeJ)=0.0 MAI 162
W(led)=0a0 MAI 163
Iviled)=1 MAI 164

2 CONTIRUE MAI 165
MAI 166

IRX® IS AN OFFSET INTO ARRAY PRECIP USED BY MAI 167
SUBROUTINE UREAM. MAI 168

MAI 169

READ (IRDy40) IRXSH MAI 170
MAI 171

IMONyIDAYsIYEAK = CALENDAR DATE CORRESPONDING TO STARTING TIME MAI 172

MAT 173

READ (IRD+3) IMONeIDAYSIYEAR MAI 174

3 FORMAT (12+1XeIZ2e1Xs14) MAI 175
MAI 176

WPER IS THE DURATIUN, IN DAYS,. MAT 177
MAI 178

READ (IRDe4) WPER MAI 179

4 FORMAT (F6.1) MAI 180
JXA=QPER/NDAZ MAT 181
L=JXA+] MAI 182
READ (IRDs5) MOLeMO2eNO1sNOZ2+ INDCsLABEL MAI 183

5 FORMAT (513/20A4) MAI 184
READ (IRDs6) (CTIME(I)ICODE(I) ¢JCODE(I)oI=1sL) MAI 185

6 FORMAT (12(F4404211)) MAI 186
MAI 187

MOl +MO2 = ROW LIMITS FOK TABULAR OrR MAP OUTPUT. MAI 188
NO1sNO2 = COLUMN LIMITS FOR TABULAR OR MAP OUTPUT. MAI 189

INDC - IF INDC = l,OUTPUT WILL BE IN TABULAR FORMAT., MAI 190

IF INDC NOT EQUAL TO IJOUTPUT SILL BE IN MAP FORM MAI 191

BOUNDED RY MOl emO029¢NO1o9AND NOZ2. MAI 192

LABEL - IDENTIFICATION FOR TABULAR OQUTPUT. MAL 193

CODE CTIME(I) = TTIME(I) FOR QUTPUT « OTHERWISE LEAVE BLANK. MAI 19¢

CODE ICODE(I) 0 FOR AVERAGE. MAI 195

CODE ICODE(I) 1 FOR MAXIMUM, MAI 196

CODE JCODE(I) = NUMBER OF CONSECUTIVE TIMES FOR WHICH MAI 197
AVERAGE OR MAXIMUM IS CALCULATED. MAT 198

MAI 199

Ml=M=-1 MAI 200
N1=N-1 MAI 201
CALL READSO(JDAYsPEPRECIP4IRD) MAI 202
DO 7 I=1sM MAT 203
ISTR(Is1)=ISYM(3) MAI 204
ISTR(IsN)=ISYM(3) MAL 205
IVv(Iel)=3 MATI 206
IV(IeN)=3 MAI 207

7 CONTINUE MAI 20&

10
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Table 1.—SUPERMOCK program listing—Continued

DO 8 I=2sNl
ISTR(1+1)=ISYM(3)
ISTR(MsI)=ISYM(3)
IV(1e1)=3
IV(M,I)=3
CONTINUE

IPCO IS AN ARRAY OF OUTPUT CODES.
READ (IRDs9) (IPCO(IX)sIX=194)

FORMAT (5I1)
CALL START(QPER?

MAI
MAI
MAT
MAI
MAI
MA T
MAI
MA T
MAI
MAT
MA L
MA I
MA [

KSYM IS A DECODING ARRAY USED TO DETERMINE AT WHAT TIME STEP AND MAI

IN WHAT FORM QUTPUT FROM THE H ARKAY IS DESIRED.

IF IPCO(2)=1.

KSYM IS READ ONLYMAI
MA I
‘MAT

LSYM IS A DECODING ARRAY USED TO DETERMINE AT WHAT TIME STEP AND MAI
IN WHAT FORM OQUTPUT FROM THE ACCRET ARRAY IS DESIRED. LSYM IS READMAI

ONLY IF IPCO(3)=1.

MAT
MA I

KWSYM IS a4 DECODING ARRAY USED TO DETERMINE AT WHAT TIME STEP AND MAI

IN WHAT FORM OUTPUT FROM THE WT ARRAY IS DESIRED.

KWSYM IS READ MAI

ONLY IF IPCO(4)=1. MAI

MAI
IF (IPCO(2)eEQe1) READ (IRD910) (KSYM(I)sI=1sJXA) MAI
IF (IPCO(3)eEWel) READ (IRDs10) (LSYM(I)sI=1sJXA) MAI
IF (IPCO(4)eEQel) READ (IRD910) (KWSYM(I)eI=1eJXA) MAI
FORMAT (80A1) MA I

MAI
NSTGE AND NPSTGE ARE THE NUMBER OF DIFFERENT FULLY AND PARTIALLY MAI
PENETRATING RIVER STAGES, RESPECTIVELY,TO BE READ ONLY ONCE FOR MAI
THE DURATION. MA I
KPNT IS A SWITCH INDICATING WHETHER OR.NOT TO PRINT (KPNT=1) MAI
STAGES. MA I

MA 1
READ (IRDw+11) NSTGEsNPSTGEKPNT MAI
FORMAT (313) MAI
IF (NSTGE=1) 19512412 MA I
IF (KPNTeNE.O) WRITE (IPTs32) MAI
KLINES=55 MAI
DO 18 NUD=1oNSTGE MAI
READ (IRD+34) XSTAGEs (IR(IQ)IC(IQ)IQ=1418) MA I
DO 14 1Q=1+18 MAI
Ja=IQ MAI
IaXx=IR(IQ) MAI
IQy=IC(IQ) MAI
IF (IQX#IQY) 15415513 MA I
IviIaxesIQY)=2 MAI
ISTR(IAX,IQY)=ISYM(1) MAI
H(IQX9IQYs]1)=XSTAGE MAI
CONTINUE MA I

11
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216
217
218
219
220
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225
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227
224
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231
232
233
234
235
236
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15
16

17
18
19

20

22

23

24
25

26

27

28

29

30
31
32

33

loaXoesQ(03#0)/8Xe'STAGE Y 48Xe18("

Table 1.~—SUPERMOCK program listing—Continued

GO TO 16

Ja=Ja-1

IF (KPNT.EQ.0) GO TOU 18

WRITE (IPT935) XSTAGEs (IR(IQX)+IC(IAX)sIuX=19JQ)
KLINES=KLINES=-1

IF (KLINES) 17,1718

WRITE (IPTe32)

CONTINUE

DO 20 IUX=1eM

DO 20 IQY=1leN

H(IQXsIQYs2)=H(IQX+1QYs1)
H(IQXsIQY93)=H(IGXsIWYs1)

CONTINUE

IF (NPSTGE-1) 2842121 _

IF (KPNT.NE.0) WRITE (IPT+33)

KLINES=55

DO 27 NUD=1sNPSTGE

READ (IRDs34) XPSTGEs (IR(IQ),IC(IQ)+IQ=1418)
DO 23 IQ=1+18

Ja=1Q

[QX=IR(IQ)

1QYy=IC(IQ)

IF (1QX#1QY) 24924922

HO(IQXsIQY) =XPSTGE

ISTR(IQX,IQY)=ISYM(2)

IF (ISAMJ.EQs1) AM(IQXsIQY)=SAMM

IF (IPS.EQel) PZ(IQXsIQY)=PSM

CONTINUE

60 TO 25

Je=da-1

IF (KPNT.EQ.0) GO TO 27 :
WRITE (IPT935) XPSTGEs (IR(IQOX)sIC(IQAX)s10X=1,JQ
KLINES=KLINES=-1

IF (KLINES) 26426927

WRITE (IPT+33)

KLINES=55

CONTINUE

WELLS = NUMBER OF OBSERVATION WELLS.

READ (IRDs31) WELLS

DO 29 IU=1sWELLS

ACSUM(IU)=0.0

WENO - WELL NUMBER § IR - ROW 3 IC = COLUMN,

READ (IRDs30) (WENOC(UX) o IR(JX) «IC(JUX) s JX=19WELLS)

FORMAT (10(A4,4212))
FORMAT (12)

MAI
MAI
MAI
MAT]
MAI
MAI
MA
MAI
MAT
MAI
MAI
MA1
MAI
MA 1
MA ]
MAI
MAI
MAI
MA T
MA I
MAT
MA [
MAI
MA1
MAI
MAI
MAI
MA I
MA
MA I
MA T
MAI
MA1
MA 1
MAI
MAI
MAI
MAI
MA I
MA]
MA I
MAI
MAI
MAI
MAI
MAI
MA I
MATI
MA I

FORMAT (011440 (*309) 44Xy INVARIANT FULLY PENETKATING STREAM STAGES'MAI]

R# CH')/1X4129(1H=))

MAI

FORMAT (*) 1 438(14#9)44X9gINVARIANT PARTIALLY -PENETRATING STREAM STAMAI
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34
35

36

37
33

39
40

41

42

Table 1.,—SUPERMOCK program listing—Continued

1GES? 94X 938(140)/8Xs 'STAGE 98Xs18(" R# CH')/1Xs129 (1H-)) MAT
FORMAT (F5.0936(12)) - MAT
FORMAT (5XsF124,694X93613) MAT
MAT

NOSTAG - NUMBER OF MAIN-STEM RIVER STAGES AND NODES TO BE READ MAI
FROM DISK DATA SET EACH TIME STEP. MAT

NOSET - NUMBER OF AVERAGE SETS. MAI
NODAYS - TIME-STEP INCREMENT, MAT
MAT

READ (IDA) NOSTAGsNOSETsNODAYS MA I
MA T

NOPP IS THE NUMBER OF MAIN-STEM NODES TO BE TREATED AS MA T
PARTIALLY PENETRATING. MA I
MA I

READ (IRDs36) NOPP MAT
FORMAT (14) MA I
NOST=NOSTAG=NOPP MAT
IF (NOPP.EQ.0) GO TO 38 MAI
MAT

IPP - NODES ON MAIN STEM TO BE TREATED AS PARTIALLY PENETRATINGs MAI
MA I

READ (IRDs39) (IPP(J)sJ=1sNOPP) MAT
DO 37 LQ=1sNOPP ‘ MAT
IRX=IPP (LQ) /100 MAT
ICY=IPP(LQ)=(IRX#*100) MAT
IF (ISAMJEQ.1) AM(IRXsICY)=SAMM MA I
IF (IPS.EQ.1) PZ(IRX+ICY)=PSM MA I
ISTR(IRXsICY)=ISYM(2) MAT
CONTINUE MAT
IF (NOST.EQ.0) GO TO 42 MA I
| MAI

IJ - NODES ON MAIN STEM TO BE TREATED AS FULLY PENETRATING. MAT
MA T

READ (IRD»39) (IJ(I)sI=14NOST) MAT
FORMAT (2014) MA I
FORMAT (I5) MAT
D0 41 1=1,NOST MAT
IRX=IJ(1)/100 MA I
ICY=IJ(I)=(IRX#100) MA I
ISTR(IRXsICY)=ISYM(1) MAT
IV(IRX,ICY)=2 MA1
MAI

NBEGN - SEQUENCE NUMBER FOR DESIRED BEGINNING PUINT IN STAGE DATA MAI
FROM DISK. ‘ MAT

_ MAT

READ (IRD+»40) NBEGN MAT
MAT

IWDR = SWITCH INDICATING IF PUMPAGE IS TO BE MODELED (IWDR=1). MAI
IWDINT = SWITCH INDICATING IF ONE WITHDRAWAL RATE WILL BE CONSTANTMAI
FOR A GROUP OF NODES (IWDINT=1) OR IF THEY WILL VARY MAT

FROM NODE TO NODE (IWDINT= ). MAT

IWDT - SWITCH INDICATING IF WITHDRAWAL RATES ARE TO BE PRINTED MAI
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Table 1 .~—SUPERMOCK program listing——Continued

(IWDT=1). MAI

IDNT = TIME INCREMENT FOR VARIABLE WITHDRAWALS MUST BE AN EVEN MAI
MULTIPLE OF NDAZ. MA]

MAI

READ (IRD943) IWDReIWDINTsIWDToIDNT MA [

43 FORMAT (414) MA I
MA I

NPSTAG = NUMBER OF TRIBUTARY STREAM (PARTIALLY PENETRATING) NODES MAI
FOR wHICH DATA ARE READ FROM DISK DATA SET EACH TIME STEP.MAI

MAI

READ (IDK) NPSTAG MA1
MAI

IJP - TRIBUTARY STREAM NODES. MA L
MAI

READ (IDK) (IJUP(I)sI=1¢4NPSTAG) MAI

DO 44 I=]14NPSTAG MA I
IRX=IJP(I)/100 MAT
[CY=TUP(I)=(IRX%*]100) _ MAT

IF (ISAM.EQel) AM(IRXsICY)=SAMM MAI

IF (IPSeEQel) PZ(IRXsICY)=PSM MAI
ISTR(IRXsICY)=ISYM(Z) MAI

44 CONTINUE MA [
WRITE (IPT497) MA]
WRITE (IPT945) ((ISTR(IsJ)eJd=1eN)eI=1eM) MA]

45 FORMAT (//745Xe'LOCATION MAP OF STREAMS IN THE SYSTEM's//45Xs'EXPLAMAIL
INATION® /745Xy 1% == NON=-STREAM NODE'9/45X9'3 == QUTSIDE SYSTEM',/4MA]
25X 9 tF == FULLY PENETRATING STREAM?Y 4/ 945Xy*'P -= PARTIALLY PENETRATIMAI
3ING STREAMY s //(50X9s80A1)) MAI
WKITE (IPTe97) MA T
WHITE (IPTe46) ((IV(Ied)ed=1leN)elI=1eM) MA I

46 FORMAT (//45Xs"NODE-LEVEL MAP OF FLOW SYSTEM'4//45Xs "EXPLANATION®'¢MA]
1//745%4%1 -~ INSIUE FLOw SYSTEM WITH HEAD NOT SPECIFIED's/45Xs'2 -=-MAI

2 INSIDE FLOW SYSTEM WITH HEAD SPECIFIED®*y/45Xs'3 -=- QUTSIDE FLOW SMAI
3YSTEM' 9 //(50Xe8011)) MA]
CaLl BETAC(1sTTIME(1)) MAI
WRITE (ISCSs47) LABEL MAI

47 FORMAT (20A4) ’ MAI
KRM=040 MAI

DO 96 K=24L MAI
TTIME(K)=TTIME (K=1) +NDAZ MAI
[DAY=IDAY+NDA/Z . MA T

IF (IDAYW.LE«JDAY(IMON)) GO TO 49 MAI
IDAY=IDAY=-JUDAY (IMON) MAI
IMON=IMON+1 MA [

IF (IMON,LE.12) GO TO 49 MAI
IMON=1 MA1
IYEAR=IYEAR+] MAI
NEWYR=1 MAI

IF (MOD(IYEARs4)EQe0) GO TO 48 ) MAI
JDAY (2) =28 MAI

GO TO 49 MAT

48 JDAY (2)=29 MAI
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Table 1,—SUPERMOCK program listing—Continued

49 CONTINUE
IF (IwWOR=1) 514950451

S0 IF (TTIME(K) eEQeTTIME(2) sOReRRMeEQeTTIME (K))

I1ToTTIME(K) oMaNsKRMe IDNT o IRDSIPT)
S1 LOT=0

wS=0.0

DAZ=NDAZ

DTIME=AMIN1 (DAZ +sQPER-TTIME (K=1))

DUM1 sDUM24DUM3 = DUMMY VARIABLES FOR DATE.

52 READ (IDA) DUM1sDUM2sDUM3
JJ = SEQUENCE NUMBER.
READ (IDa) JJ

[J = NODES 5 HX = RIVER STAGES.

READ (IDA) (IJ(IT)oHX(IT)sIT=19NOSTAG)

IF (JJeLTNBEGN) GO TO 57
V0 56 IT=1sNOSTAG

KQT=0

IRX=IJ(IT)/100
ICY=TJ(IT)=(IRX*100)

IF (NOPP.EQe0+ORLAT.EQ«NOPP) GO TO 54

V0 53 LQ=19eNOPP
IF (TU(IT)EQ.IPP(LQ)) KQT=1
93 CONTINUE
IF (KQT.EQa1l) GO TO 55
54 H(IRXesICYel)=rX(IT)
GO TO %6
59 HO(IRXeICY)=HX(IT)
LQT=LQAT+1
56 CONTINUE

JJ =~ SEQUENCE NUMBER.
57 READ (IDK) Ju

1JP - NODES 5 HXP - STREAM STAGES.

READ (IDK) (IJP(IT)sHXP(IT)+IT=1sNPSTAG)

IF (JJJLTNBEGN) GO TO 57
V0 58 IT=14NPSTAG
IRX=IUP(IT) /100
ICY=TUP(IT)~-(IRX*#100)
58 HO(IRXeICY)=RXP(IT)
DO 59 IRX=1sM
D0 59 ICY=1eN
HIIRXsICYs2)=H(IRXsICYs1)
59 H(IRXeICYs3)=H(IKX9ICYs1l)
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MA T
MAT

CALL WORAW(IWDINT«IWOMAI

MAI
MAT
MA1
MA I
MA1
MAI
MA I
MA ]
MAI
MAI
MA I
MAI
MA I

- MAT

MA
MAI
MAI
MAI
MA]
MAI
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MAI
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Table 1.--~SUPERMOCK program listing=--Continued

CALL DREAM
CALL WTABLE(ACCHEToHCL 9 THKyHIELEVIMyNsIPToINOsAREAINDAZ)
IRXB=IRX8+NDAZ

sesensses CYCLE THROUGH RY ROWS ##unuus

60

61

62
63
64

IF THE CHANGE IN X AND/OR THE CHANGE IN Y ARE VARIARLE
(ITDX NOT EQUAL TO 1) THEN SUBROUTINE SETUP MUST BE INVOKED.

DO 64 I=2+M1
IF (ITDXeNE«1) CALL SETUP(IoYsYINFoXY3eXYS4eIYMINyIYMAX)
DO 60 J=29¢N1
IF (ITDXeNEesl) CALL SETUP(JsXeXINFoXY]1oXY2eIXMINg IXMAX)

PARAMETERS PESUMs AND DDUMM ARE DUMMY ARGUMENTS SUPPLIED ONLY
TO LEND THE GENERALITY REQUIRED FOR SUBSEQUENT INVOCATIONS.
OF SUBROUTINE PROCSS.

MAT
MAT
MAT
MAT
MAI
MAI
MAI
MATI
MAT
MAT
MAT
MAI
MAI
MAT
MAI
MAI
MAT
MA 1

CALL PROCSS(I9JsXY39XY49PESUMGPESUMsDDUMMeT (I 9J=1)sT(IgJd+1l)eH(I~ loMAI

ldol)9H(I*19J91)919J919N19M19T(I 1oJ)eT(I+19J) e XY1leXY2)

THE VALUE OF W IS PRECALCULATED TO FREE THE SCALER C

FOR THE NEXT ITERATION AND SAVE THE RESULT FOR THE
RECURSIVE REDEFINITION OF THE SECOND PLANE OF THE H ARRAY
TO FOLLOW

w(Jy=Crsw(J)
CONTINUE

RECURSIVELY REDEFINE H USING VALUES OF G AND THE PRECALCULATED
VALUE OF W THAT WAS FACTORED USING w AND C.

DO 61 J=1sN1

Je=N=J

IF (ABS(H(IeJ2+192)) eLEele0E-20) H(I9J2+142)=0.0

IF (IV(I9J2)eEQel) H(T4J2e2)=G(J2)=H(TsJ2+1+2)*W(J2)
CONTINUE

DO 63 JU=2sN1

IF (IV(IeJ)=2) 63+4624¢63

CALL QCALC(IoJoeloXY39XYbeXY1eXY2eITDX)

CONTINUE

CONTINUE

sesapaantst CYCLE THROUGH BY COLUMNS  stdtirsidirsedtsts

IF THE CHANGE IN X AND/OR THE CHANGE IN Y ARE VARIABLE
(ITDX NOT EQUAL TO 1) THEN SUBROQUTINE SETUP MUST BE INVOKED.

DO 72 J=24N1

IF (ITDXeNE«l) CALL SETUP(JeXoeXINFeYX3eYX49IXMINgIXMAX)
DO 65 1=2+M1
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70

71
72

Table 1.—SUPERMOCK program listing—Continued

THE VALUES FOR VECTORS CSDsCPZsAND CAC ARE CALCULATED IN
SUBROUTINE PROCSS AND RETURNED TO BE USED IN THE MASS-
BALANCE RESIDUAL COMPUTATION IN SUBROUTINE OUTPUT,.

IF (ITDXeNE«1l) CALL SETUP(IoYsYINFoeYX19YX29IYMINsIYMAX)

MAI
MAT
MAI
MAT
MAI

CALL PROCSS(I9JsYX39YX49CSD(I)sCPZ(I)9CAC(I)oT(I=19U)eT(I+1sJ)eH(IMAI

loJd=192)eH(I0oJ*192) 9091 o JsMLIaeNIsT(ToJ=1)sT(IoJ+1)eY¥X1eYX2)
W(I)=Csw(I)

CONTINUE

M2=M]=~-1

DO 69 IM=1,M2

I=M=IM

IF (ABS(H(I+19J93))eblTele0E=20) H(I+14J93)=040
IF (IV(IeJ)=1) 69466969
H(I9sJe3)=G(I)=H(I+1eJe3)#W(I)

WTL=WT(I,J)

IAREA=AREA(I4J)

THICK=THK(IAREA)

HYCND=HCL (IAREA)

HWT=THICK=ELEV(IsJ)+WTL

IF (JeNE«2.ANDesJeNEN1) GO TO 67
CAC(I)=CAC(I)/2.

CSD(I)=CSD(I)/2.

CPZ(I)=CPZ(1)/2.

IF (I.NEs2.ANDesI.NE«M1) GO TO 68
CAC(I)=CAC(I)/2.

CSD(I)=CSD(I)/2.

CPZ(I1)=CPZ(I)/2.
SRSD=SRSD*+(H(IsJe3)=H(IeJsl))H#CSD(I)*DTIME/2,
SHD=(H(IsJe2)+H(I9Js3)) /2.

SHEAD=SHD#*DTIME

IF (HWTeGTe0e) ACCRET(TI9J)=HYCND# (WTL=SHD)/HWT
SRPZ=SRPZ+SHEAD#CPZ (1)

SCAC=SCAC+SHEAD*CAC(I)

CONTINUE

DO 71 I=24M1

IF (IV(Ied)=2) T1e70+71

IF NODE SPACING IS VARIABLE, SUBROUTINE SETUP NEEDS TO BE INVOKED
ONCE MORE HERE THAN IN THE UPPER LOOP SINCE SUBROUTINE QCALC IS
DEPENDENT ON HAVING XY3 AND XY4 IN TERMS OF 1.

IF (ITDXeNE«l) CALL SETUP(IoYsYINFsXY3eXY49IYMINgIYMAX)
CALL QCALC(IsJe29XY39XY4eXY10oXY29ITDX)

CONTINUE

CONTINUE

QS=QS/2.

QSTR=QSTR+QS*DTIME

IF (ABS(TTIME(K)=CTIME(K)) «GTee5) GO TO 94
CODEX=JCODE (K)

IF (IFLAG.LT.1) GO TO 73
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MAT
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MAI
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74

75

76
17

78

79

80
81

82
83

R4
A5

86 FORMAT (/,4Xs*NODE MAP OF DEPTH TO WATER TABLE, IN FEET
JICATES A DEPTH OF 9 FT OR GREATER'/20X+tROWS 4134 THROUGH
Y9139 THROUGH '413//)

87
88

89
90
91
92

83
94

2

‘Table 1.—SUPERMOCK program listing—Continued

IFLAG=-JCODE (K)

IFLAG=IFLAG+1

IF (ICODE(K).GT«0) GO TO 75

DO 74 I=MO1.MO2

DO 74 J=NO1eNO2

HSAVE (T +J)=WT (I4J)/CODEX+HSAVE(I+J)
GO T0 77
DO 76 I=MO1.MO2

DO 76 J=NO1sNO2

IF (HSAVE(IsJ) «LTeWT(Ied)) HSAVE(IsJ)=WT(IsJ)
IF (IFLAG.LT.0) GO TO 94

DO 78 I=M01+M02

DO 78 J=NO1,NO2

HS=HSAVE (I +J) +.5

IDEPX=ELEV(IsJ)=HFIX(HS)

IF (IDEPX.GT.9) IDEPX=9

IDEPTH(I,J)=IDEPX

IJC=UCODE (K) #*NDAZ

(IPT+79) LABEL

(1H1+20A4)

IF (ICODE(K)) 80+80+82

(IPTo,81) IJCsyAMON(IMON) 4o IDAYSIYEAR

WRITE
FORMAT

WRITE
FORMAT

14)

WRITE

WRITE
FORMAT

WRITE
FORMAT

WRITE

(1H

(ISCS+84) AMON(IMON) 9 IDAYSIYEAR
GO TO 85
(IPT983) IJCsAMON(IMON) +IDAYSIYEAR

(1H

s4X9 "HIGHEST WATER LEVEL FOR '9I3s*' DAYSs ENDING ON
1391X9I2941Xe14)

(ISCSsyB4) AMON(IMON) 4IDAYSIYEAR
(A391XeI291X914)

IF (INDC.EQ.1) GO TO 89

(IPT986) MO1+MO2+sNO14NO2

§ COLUMNS

DO 87 I=MO1lsMO2

(IPT+88) (IDEPTH(IeJ)sJ=NO1sNO2)
(4X91201I1)

GO 7O 91
(IPT+90) ((I1eJsIDEPTH(I9J) 9J=NO1sNO2),I=MO1,MO2)
(/916(1XeI291XeI291X0I1))

WRITE
FORMAT

WRITE
FORMAT
WRITE
FORMAT

(ISCS+92)

(16(212+11))

IFLAG=1
DO 93 I=M01+M02
DO 93 J=NO1sNO2
HSAVE(IsJ) =0,

CONTINUE

WRITE
WRITE

(IDO)
(1DQ)

(HCIR(JX) 9 IC(JX) 93) s WENO(UX) 9 UX=19WELLS)
(WTCIR(JIX) 9 IC(UIX)) o WENO(UX) e UX=19WELLS)

18

((I9JoIDEPTH(I9J) 9J=NO1sNO2) 9 I=MO14MO2)

MA I
MAl
MAI
MA T
MAT
MAI
MAT
MAT
MAI
MAl
MA ]
MA I
MA I
MA1
MAI
MA I
MAI
MAI
MAI
MAI
MAI
MAI

14X 9 "AVERAGE FOR '9I39¢' DAYSe ENDING ON '928391XeI291XeIMAI

MAT
MAI
MAI
MAI

'yAMAI

MAI
MAI
MAI
MAI
MAI

INDMAI
t9I3,MAI

MAT
MAI
MAI
MAI
MAT
MAI
MAI
MAI
MAIT
MAI
MAT
MAI
MAI
MAI
MAI
MAI
MAI
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615
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617
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623
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Table 1.~~SUPERMOCK program listing—Continued

REINITIALIZING THE H AkRAY AT THIS POINT FACILITATES THE PROCESSINMAIL
IN SUBROUTINE HETA wWHICH OPERATES ON THE FIKST PLANME OF THE H MAI
ARKAY, MA ]

MA I
DO 95 J=1eM ’ MA T
10 95 J=1sN MA
H{IsJel)=H(IsJs3) MA I
CONTINUE ' MA [
CALL OUTPUT(SKSDsSWQIWSTHRISRPZsSCACIBALSTDeNEWYR) MAI
CONTINUE MA ]
FORMAT (1H1) MA]
STOP . MAT
END MA]

19

625
626
627
6248
629
630
631
637
633
634
635
636
637-



OOO0OO0

eNeNeoEeNeNeNeNe Ne]

w

~o

Table 1.—SUPERMOCK program listing—Continued

SUBROUTINE READSO(MDAY¢PEIPRECIP¢IRD)
INTEGER % 2 MDAY
DIMENSION PRECIP(1)9sMDAY (1) sPE(])

M0 IS THE NUMgER OF DAJLY-PRECIPITATION (PRECIP) AND POTENTIAL-
EVAPOTRANSPIRATION (PE) VALUES TO HE REAU.

READ (IRDe1) MO

FORMAT (14)

IHOLD=0

READ (IRD+6) IYRDyIMONDs (PRECIP(IHOLD+J) sJ=1910)
ISTOPM=MDAY (IMOND) '

IF (MOD(IYRD#4) eEQeOeANDeIMONDEQL2) ISTOPM=29
READ (IRD97) (PRECIP(IHOLD+J) oJ=11+ISTOPM)
IHOLD=IHOLD+ISTOPM

IF (MO=IHOLD) 3342

READ (1RDe4) (PE(I)eI=1em0)

FORMAT (10F7.4)

CARE MUST BE TAKEN wWITH THE PE VECTOR SINCE IT IS NEEDED

ONLY TEMPORARILY IT IS OVERLAYED ON TUP OF THE FRONT OF

ARRAY ACCRET (EQUIVALENCE IN THE MAIN), ACCRET 1S ALWAYS
CALCULATED BEFORE IT IS REFERENCED, THEREFORE IT CAN
CONVENIENTLY BE USED AS A TEMPORARY STORAGE AREA. IF IT 1S
REQUIKED THAT ACCKRET MUST BE INITIALIZED)THEN ARRAY PE MUST BE
MOVED .

DO 5 I=14MO
PRECIP(I)=PRECIP(I)=PE(I)
FORMAT (9Xe21291X910F6.2)
FORMAT (l4Xsl0F6e29/14X911F6,2)
RETURN

Eni)
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REA
REA
REA
REA
REA
REA
REA
REA
REA
REA
REA
REA
RE A
REA
REA
REA
REA
REA
REA
REA
REA
REA
REA
REA
REA
REA
REA

XN W)

.y
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Table 1.—SUPERMOCK program listing—Continued

SUBROUTINE DREAM
REAL # 4 KSAT,MSMS

INTEGER # 2 IVewELLS+IPCOsIRSIC

INTEGER #4  WENO
INTEGER # 2 AREASFLEV

COMMON /ARY/ H(344R093)sPZ(34480)«AM(34480)eHO(34+9R0)+Q(34+80),

1RD(344R0) yACCRET (34+80) ¢S(34+80)

T(34¢80) sGWETO(4430) «SAT(6492) o

PGIAN) oW (BN) ¢PRECIP(1461)4INO(HN) «HCU(ED) sHCL(60) « THK(HO)

3 ELEV(344980)+AREA(344+80)91V(34480)

COMMON /INT/ MeNeIRDsIPT oMl ¢N1osIALPHAGIXMINGIXMAX 9 TYMINSIYMAX,

1Kol o IPSeISAMeTRXS«NDAZSWELLS

COMMON/DRM/SMSINsKSATsDRNeSWF 9 RGF o XNORMy SMSM

COMMON/WATAB/wT (34+80) ¢WTSTNO(60)

DIMENSION SMSX(34+80)

IF (KeGTa?2) GO TO ?
SMC=,5#SMSM

DO 1 IL=1eM

DO 1 JL=1sN

SMSX (ILeJL)=SMSIN

DO 26 IL=2+M1

DO 26 JL=2+N1
ACCRET(ILeJL)=0.0

IF (IV(ILeJL)=1) 2693926
IXXS=ELEV(ILsJL)
WTL=WT(ILeJL)
DEPTH=FLOAT(IXX5)=WTL
IDEPTH=NEPTH=-RD(ILeJL) +5
IF (IDEPTH.LT.1) IDEPTH=1
IF (IDEPTH.GT.30) IDEPTH=30
SMS=SMSX (TLsJL)
IAREA=AREA(ILsJL)
THICK=THK (IAREA)
HYCND=HCU (I AREA)

IF (HYCND=-.004) 49545
IFxpP=1

GO TO 10

IF (HYCND=.04) 69767
IEXP=2

GO TO 10

IF (HYCND=-.4) B4949
I€XP=3

GO TO 10

IEXP=4a

TEST==12#HYCND#GWETO(IEXP IDEPTH)
IF (DEPTH.GT.THICK) DEPTH=THICK

TESTR=DEPTH#HYCND#124/THICK
SUM=0.0

D0 25 I=14NDAZ

ETI=0.0

RF=PRECIP (I+IRXH#)

IF (RF) 11+11013

ETY==RF

21

DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
ORE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE
DRE

DX ~NIPNHWN -

30

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
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13

la

15
16

17

1A
19

2y

2c¢

23

25

2h

Table 1.~~SUPERMOCK program listing—Continued

RF=040

[F (SMS=ETI) 129¢12916
ACCRE=SMS~-ETI

SMS=0,0

GO TO 22

PS=SWF# (RGF = (RGF=1) #SMS/5MSM)
FR==SMS+KSAT/C2e+SURT ((SMS+KSAT/2.) #2472 #*KSAT*#FS)
IF (RF=FR) 14415415
SMS=SMS+RF# (] 4=RF/(24%FR))

GU TO 16

SMS=SMS+FF/2.

SMS=SMS-FTI

IF (SMS5=-SMC) 17917418

DRIP=C. '

GO TO )9

DRIP=UDRN% (1l e=EXP (= (5SM5-5SMC) /XNOKRM) )
CONTINUE :
LF (SMS=DRIP) 21ls20e20
SMS=SMS-DRIP

ACCRE=DKIP

6O TO 2¢

ACCHE =5SMS

bMS:OoO

CONTINUE

IF (ACCRE «GTL.TESTR) G0 Tu 23
IF (ACCRECLTTEST) ACCHE=TEST
Gu TO 24

SMS=SM5+ (ACCRE-TESTR)
ACCRE=TESTR

1F (SMSeGE « SMSM) SMS=SMSm™
SUM=SUM+ACCKE

CONT INUE
ACCHRET(ILsJL)=SUM/Z (1 2%NDAZ)
SMSXK(ILsJL)=SMS

CONTINUE

RETURN

ENTD

22

DRE
DRrE
DRE
DRE
DRE
LDRE
DRE

DKE .

DRE
DRE
DRE
DRE
DKE
DRE
DRE
DRE
URE
DKE
NDRE
DRE
DRE
DRE
DRE
DRe
DRE
ODRE
DRE
DRE
DRE
DRE
DRE
LRE
DRE
DRE
DRE
DRE
DRE

53

5K

64

70

T3
T4
75
76
17
74
19
80
81
8r
B3
Ha
84w
8¢
87
8u
8()-
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Table 1.~—~SUPERMOCK program listing——Continued

SUBROUTINE BETA(IND TTIME)
INTEGEK * 2 IvewWwELLSsIPCUIRSIC
INTEGER #4  WENO

INTEGER % 2 AREACELEV

INTEGER®?2 PNT(R0) ¢ SYMAOL (25)
COMMON /ARY/
IR (34 950) s ACCRET (34 94D) eS(34480)) o

Hi34980e3)9PZ(34940)9AM(34950) sHO(34980)9Q(34980)

T(34480)s6GWETO(4930)9SAT(6492)

2OCHO) swWw(RY) s PRECIP(1461) s INO(60) sHCU(H0) +HCL(60) ¢« THK(60)

3 ELEV(34¢R0) ARERA(34010)9IV(34480)
COMMON /INT/ MoeNas[RDeIPT oMl gN1
COMMON/WATAR/WT (34480) «WTSTU(6U)
CUMMON /DATE/1IMONIDAYIYEAR
DATA  SyYymygoOL /¢

l":f.l,'(:-|,l:','A',l'B0,0Cl,lU',!E',iF!,lG','H',

1 VIV gV g P g I Py MG INI G 10 g TP 10 g PRI G151 T gty

XMA=(0 40

XMN=Y999G9,0)

LF (IND=2) 34145

W0 2 1=2.M1

D0 2 J=2aind

IF (ACCRET(lod) eGTeXMX)
1F (ACCRET(led) oL TeXMN)
CONTINUE

wo TO 7

G 4 I=2eMm]

O 4 J=2enl

JE (H(IeJel) eGTaXMX)
IF (H(I’\J’l)oLToxMN)
CONTINUE

O TO 7

DU 6 1=24M]

U0 6 J=2enl

1F (WT(Ied)eGT e XMX)
IF (WT (led) el TeXMN)
CONTINUE
DIVEARS((XMX=XMN) /20.)
IF (IND=2) 10s9eH
wKITE (IPT+3%2)
WRITE (IPTe2R)
LG TO 13

WRITE (IPT433)
WRITE (1PT30)
wl TO 13

NRITE (IPTe31)
IF (XMX=XMN) 12411012
WRITE (IPTe26) XMN

GG TO 25

WRITE (IFTe29)

DO 14 I=1e20

AX=XMN+ (]-1)%DIV
Xe=xX+0lv
WHITE (IPTe34)
CONTINUE

XMA=H(Iy¢Jel)
AMN=H (I eJs 1)

XMX=WT (] eJ)
XMN=wWT ([ ed)

SYMBOL (I1+4) e XXe X2

AMX=ACCRET ([ +d)
XMN=ACCKET (I +J)

TTIME s IMONs IDAY S IYEAR

TTIMEs IMONSIDAYWIYEAR

TTIME«IMONs IVDAY W IYEAR

23

BET
RET
BET
BET
BET
BET
BET
BET
BET
BET
SET
BET
HET
HET
BET
BET
BET
BET
BET
BET
BET
RET
BET
BET
BET
BET
RET
RET
RET
BET
BET
BET
BET
HET
RET
sET
BET
BET
RET
BET
BET
RET
BET
BET
RET
BET
BET
BET
RET
BET
BET
RET

p—
S X NI E W

bt ot oot ot

15
le
17
18
16
20U
21
2c
23
24
25
26
27
28
2Y
30
31
37
33
34
35
36
37
38
39
40
41
47
43
44
45
46
47
4R
49
50
51
52



Table 1.—SUPERMOCK program listing—Continued

X2=20e%DIV+XMN BET
WRITE (IPT927) SYMBOL (25) 4X2 ' BET

D0 15 I=1eN : BET
PNT(I)=MUD(Ie]10) BET

15 CONTINUE RET
WRITE (IPTe37) (PNTC(I)eI=14eM) BET

20 23 I=24M1 ' BET
PNT(1)=(MOD(I410)+240) %34 BET
PNT (N)=PNT (1) BET

V0 22 J=2eN1 BET

IF (IV(Ied)=2) 17916417 BET

16 PNT(J)=SYMBOL (2) BET
50 TO 22 BET

17 IF (Q(Ied)) 19919918 BET
14 PNT (J)=5YMBOL (32) BET
O TO 22 BET

19 IF (PZ(I4J)) 219219420 BET
20 PNT (J)=5SYMBO0L (4) BET
50 TO 22 RET

21 IF (INDLEQel) PNT(J)=SYMBOL(ABS((H(IsJel)=XMN)/DIV)+5.0) BET
IF (INDeEWe2) PNT(J)=SYMHBOL (ABS((ACCRET(IeJ)=XMN)/DIV)+5.0) BET

IF (INDeEQe3) PNT(J)=SYMBEOL (ABRS((WT(IeJ)=XMN)/DIV)+5,0) BET

272 CONTINUE BET
WRITE (IPT+35) (PNT(J)ed=1eN) BET

23 CONTINUE BET
90 24 1=1aN BET
PNT(I)=M0OD(I+10) \ BET

24 CONTINUE BET
WRITE (IPT«36) (PNT(I)eI=1sN) BET

25 KRETURN BET
26 FORMAT (45X« '"INITIAL ELEVATION OF POTENTIOMETRIC SUKRFACE == '4F5.,08ET
1o 'FEETY) BET
27 FORMAT (4TXeAlel2XeF10.2) HET
28 FORMAT (//745Xe?'SYMBOL ' e5Xe"KANGE OF WATEX-TABLE ELEVe (FEET)'s/) BET
29 FORMAT (//745X4'SYMHAOLYeH6Xe *HRANGE OF HEAD (FEET) *s/) RET
30 FORMAT (//745X e 1'SYMBUL'eSXe'RANGE OF AVERAGE ACCRETION RATE (FT/DAYBET
1)%47/) BET
31 FORMAT (v1%'9///45Xe*MAP OF HEAD DISTRIBUTION IN AUUIFER?Ys//45Xe'TIBET
IME== ' 4F10e205Xe" DATE== "9]1200/0312e%/V9]49//45Xe"% == FULLY PENEBET
2TRATING STREAM OR LAKE'9//45Xet'= «= PARTIALLY PENETKATING STREAM OBET
3 LAKE Y9 //45Xy % == PUMPING WELL'Y/) RET
32 FORMAT (v]1%4///745Xe'DISTRIBUTION MAP OF WATER-TABLE ELEVATION',//4BET
15X 9 ' TIME== " 4F10e295X9" DATE== V31290 /%9129 /%V9144//745X9'% -= FULLBET
2Y PENETRATING STREAM OK LAKE'9//45Xe'= == PARTIALLY PENETRATING STKET
3KEAM OR LAKE'4//45Xyt# == PUMPING WELL'/) HBET
33 FORMAT (v1%v4///745Xe"™AP OF ACCRETION DISTRIBUTION's//485X«*TIME-= 'BET
19F10e295Xe? DATE== 191290/ 0312¢0/v9]1449//45Xe'% -- FULLY PENETRATINBET
26 STREAM OR LAKE'"9//45Xe "= == PARTIALLY PENETRATING STRtAM OR LAKEBET
3v9//745Xe 0% == PUMPING wELL'/) BET
34 FORMAT (47XeAlesb6XeFl0ate? TO'4F1l0.4) HET
35 FORMAT (45XeHUA1) HET
36 FORMAT (45Xe8011) _ BET
37 FORMAT (1HYe///945Xe8B011) KHET

END 24 RET

53
54
5%
56
57
54
59
60
61
67
63
64
65
66
67
6K
69
70
71
72
73
74
75
76
77
78
79
80
Ri
82
83
84
85
86
K7
88
89
90
91
97
93
94
95
96
97
CXs]
99
100
101
102
103
104
10%
10~-
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Table 1.—SUPERMOCK program listing—Continued

SUBROUTINE ALPHA(PAK)
UIMENSION CARD(BO0O) «+PAR(MeN)
INTEGER # 2 AREASELEV

INTEGER # 2 IVeWELLSeIPCOsIRSIC

INTEGER #4  WENO
COMMON /ARY/ H(34480+3)9PZ(34980)9AM(34440)9HO(34+80)+0(34+80)

1RD (34 980) s ACCRET (34980) eSS (34480)

T(34980)sGWETO(4930)9eSAT(6492)

20(80) ¢W(80) «PRECIP(1461)¢INO(60) «HCU(H0) sHCL(60) s THK(60) o

3 ELEV(34480) 9 AKEA(34480) 91V (34480)

COMMON

READ (IRD5)
(IPTe9)

WRITE

ZINT/ MoNoelRDeIPTonM]laNLNS
READ (IRDe«8B) NS

D0 4 J=1eM
READ (IRDs7) (CARD(J) oJ=1eN)

wRITFE

(IPTs6)

DO 3 J=1sN
W0 1 JJ=1eNS

IF (CARD(J)=SAT(JJs1))

CONTINUE
PAR(T «J)=SAT (JJe2)
CONTINUE
CONTINUE

RE TURN
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
END

(B(Al+EHLL))
(44X980A1)
(80AY)

(12)

(1H1)

(CARD (J) 9J=1eN)

le291l

(SAT(IXX91) 9SAT(IXXe2) s IXX=]10eNS)

25

ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP
ALP

Pt et ot et et
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Table 1.~—~SUPERMOCK program listing—Continued

SUBROUTINE INIT(ARRAYsCONST) INI
4 INI

' INI

SUBROUTINE INIT PERFORMS THE FUNCTION OF SETTING ALL INTERIOR INI
ELEMENTS OF THE ARRAY PASSED AS THE FIRST ARGUMENT TO THE INI
VALUE OF THE SCALER PASSED AS THE SECOND ARGUMENT. THE INI
EDGE ELEMENTS ARE SET TO 0. INI
INI

INI

DIMENSION ARRAY (MyN) INI
COMMON /INT/ MoNsIRDsIPToeM1leN1 INI
DO 1 I=2eM] INI
DO 1 J=2sN1 INI
ARRAY (1eJ)=CONST INI1
CONTINUE INI
DO 2 I=1eM INI
ARRAY (I+1)=0.0 INI
ARRAY (1eN)=0,0 INI
CONTINUE IN1
DO 3 J=2e¢Nl INI
ARRAY (19J) =040 INI
ARRAY (MsJ) =040 INI
CONTINUE INI
RETURN INI
END INI

26

—
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Table 1.—SUPERMOCK program listing=—-Continued
SUBROUTINE SETUP(JsAsAINFesAl9sA29sMINyMAX)

SUBROUTINE SETUP ASCERTAINS IF THE VALUE PASSED AS

THE FIRST ARGUMENT IS WITHIN THE BOUNDS OF MIN AND MAX AND
RETURNS THE PROPER VALUES FOR THE THIRD AND FOURTH
ARGUMENTS.

IF (MIN=J) 1¢395
IF (J=MAX) 244+5
Al=A

A2=A

GO T0 7

AZ2=A

GO TO 6

Al=A

A2=AINF

GO T0 7

A2=AINF

Al=AINF

RETURN

END

27

SET
SET
SET
SET
SET
SET
SET

SET.

SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
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Table 1.—SUPERMOCK program listing—Continued

SUBROUTINE QCALC(I 9JsKZoAY39AY4 XYl 9 XY29ITDX)

SUBRROUTINE WCALC PERFORMS THE INTERMEDLIATE CALCULATIONS FOR

THE MASS-BALANCE WESIDUAL COMPUTATION.

BY THIS ROUTINE IS TO ASCERTAIN
ON AN EDGE OF THE MATRIXs OWR IF
In THE CASE OF AN

INTEGER # 2 IVeWELLSsIPCOsIRWIC
INTEGER # 2 AKEA ELEV
IMTEGER #4  wWENO

ARRAY OF DIMENSION

THE CHECKING DONE
IF THE CUKKENT ELEMENT IS
IT IS aDJACENT TO WOTH EDGES
G o

COMMON /ARY/ n(34¢3093)ePZ2(34980)9AM(349+40)er0(36480)s0(34e80)

IRD(34980) 9 ACCKRET (34980) 9%(34950)

T(34¢R80) sGWETO(4930) ¢SAT(64e2)

26(80)9w(80)oPHEClP(lQél)cINO(bO)gHCU(éO)sH?L(ﬁO).THK(bO)o

3 ELEV(344HC)enREA(36410) eIV (34480)

COMMON /INT/ MeNeIRD9IPToM] ¢oN1oIALFHAGIXMINGIXMAXy IYMIN9IYMAX,

1KoL o IPSyISAMy [KXEoNDAZewWELLS
COMMQON /REAL/
IPSMeSAMMa IS 9CaTMeSMg XMy YM

XeXINF oY YINFoSWQ

sCPRIME ¢ WPRIME DT IME

FXX(ZY 0224230269 25)=(TT+21)/2%((Z22-HH) /735 ((Z4+75)/2)

IKx=KZ+1

IF (ITDXeNFel)
O 13 KX=KZeIKX
Wl=0.0
HH=H (T e JoKX)
TT=T(IeJ)

IF (I-2) 14301

CALL SETURP(JoXo XINFeXY1eXY2eIXMINGIXMAX)

WIZFXXA(T(I=1aJ) sH(I=19JsKX) s XY39XYLoXY2)

IF (N1=2) 293+
IF ((J=2)%(N1=J)eEuas0) vl=01/2.
WP=0.0

IF (M1=T) 4+644

N2SFXX(T(I+1oJd)onH(I+1eJsKX)sXYSG9XY]19XYZ)

IF (MN1-2) S5e64+5

IF ((J=2)#(N]1-J) eEQal))
Ww3=0.0
IF (J=2)

Q2=02/2.

79967

N3=FXX(T(Ioed=1)sH(IeJ=1enX) s XYLl oXY39XY4)

IF (M1-2) 8B+943

IF ((1-2)%(M]1~1)eEQa0)
34=0,40

IF (N1=U)

W3=03/2.

10612410

WG=FXX(T(Ted+l)oH(TeJs1oKX) s XY29XY39XY4)

IF (Ml1=2) 111211

IF ((I=2)#(M1~1).EQ.N)
WS=QRS+(Q1+Q2+03+0a) /2.
CONTINUE

RETURN

END

We=Qu/2.

28

WCA
OCA
HCA
WCA
wCa
wea
QCA
WwCA
QOCA
QCa
wCA
OCA
QCa
wCa
QCA
QCA
wCa
QRCa
WCA
QCa
QACA
UCA
QCa
wCA
QCA
wCa
QCA
(€107
QCa
QCA
QCA
QCa
Q@Ca
QCAa
GCA
wCA
QCA
CA
wCa
QCA
Qaca
wca
QCA
oCa
QCa
eCA
wCA
QCA
uCa
WCA
wCa
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Table 1.—SUPERMOCK program listing—Continued

SUBROUTINE PRUCSS (I9JoeXY39XY49D1l9D39D4s TMINUSyTPLUSIHMINUS,
IHPLUS » ISWoISWL o ISW29IML e IMZeTPL19oTP29XY1eXY2)

SUBROUTINE PROCSS PERFORMS THE CALCULATION OF THE W AND 6
FACTORS NECESSARY FOR THE KREDEFINITION OF THE H ARRAY. THE
EXTENSIVE USE OF PARAMETER PASSING IS NECESSITATEUL BY THE
FACT THAT THIS ROUTINE IS COMMON FOK BUTH THE ROW AND

COLUMN ITERATIONSs AND THE ADJACENT ELEMENTS AREs BY DEFINITION,

PERPENDICULAR WITH RESPECT TO THE ARRAY SURFACE. THUS

EACH SEPARATE CALL TO THIS KROUTINE REPRESENTS A DIFFERENT
ORIENTATION OF CRITICAL POINTS WITHIN THE T AND H ARRAYS,
PARAMETER ISW IS A SWITCH THAT INDICATES THIS ORIENTATION.
ARGUMENTS D1
PASSED BACK FOR FURTHER EVALUATION,

s D3y AND D4 ARE CALCULATED IN THE ROUTINE AND

INTEGER # 2 IVeWELLSsIPCOsIRyIC
INTEGER # 2 AREASELEV

INTEGEKR #4
COMMON /ARY/ H(34+8093)9PZ(34980)9AM(34980)9H0(346980)+Q(34480)
1KD(34980) sACCRET(34980)95(34480)

WENO

26(80) +W(80) s PRECIP(1461) 9 INO(60) sHCU(H60) ¢HCL(60) 9 THK(60)
3 ELEV(34+80) sAREA(34+80)91IV(344+80)

CUMMON

/REAL/

XoXINFoYoYINF 9SWQeCPRIME s WPRIME9DTIME s

1PSMySAMMIQSsCoeTMeSMe XMy YM
COMMON/WATAB/wWT (34480) ¢+WTSTO(60)
FX(Z1922923924)=(TX+ZY)¥(Z23+424)/(4.%12)
FX2(2Z1922)=(TX+21)/722% (XY1+XY2) /2,
Hi=H(IsJe2-1ISW)
H2=H(Il+sJe3=-1ISw)

Tx=T(I+J)

WTL=WT (IsJ)
TAREA=AREA (I yU)
THICK=THK (IAREA)

HYCND=HCL (IAREA)
HWT=THICK=ELEV(IsJ) +wTL
HPS=THICK=ELEV(IsJ)+H(IeJs1l)
XYTOT=(XY1+XY2)®#(XY3+XY4)

IF (HPS)

19292

STORAG=WTSTO(IAREA)

GO T0 3

STORAG=S(I+J)
D1=STORAGH#XYTOUT/ (2,%#DTIME)

D3=0.0

IF (AM(I9J)eNEeQe) D3I=PZ(IoJ)#XYTOT/ (4%AM(IsU))

D4=0.

1IF (HWT«06Te0.)
IF (IV(Ied)=2)

A=0.0
B=0.0
C=040

D4=HYCND#XYTOT/ (4 %HWT)
4921922

ARR4=~(D1+D3+D4%)
IF (ISwl=2) 8,5

'8
29

T(34¢80)sGWETO(4930)9SAT(6442)

PRO
PRO
PRO
PKO
PrU
PRO
PKO
PRO
PRU
PRU
PRO
PrU
PRU
PRO
PRO
PRO
PRO
PRO
PRU
PRO
PRO
PRO
PRO
PRO
PRO
PRO
PRO
PRO
PRO
FPRO
PRU
PRV
PRO
PRO
PRO
PRU
PRO
PRO
PRU
PRO
PRO
PRO
PRO
PRU
PRO
PRU
PRO
PRO
PRO
PRO
PRO
PRO

COTxT~NT U W »—
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Table 1,—SUPERMOCK program listing—Continued

IF (IM1-ISW1) Te6e7

B=XRR4

60 TO 11

C=2 e #FX(TPLUSsXYZ29AXY39XY4)
B=XRR&~C

GO0 TO 11

IF (IM1-ISW1) 1009010

A=2 e ¥ F X (TMINUS o XY 1 9 XY39XY4)
B=XRR4-A

60 TO 11

C=FX(TPLUSsXYZ2eXY3eXY4)
A=FX(TMINUS9XY19XY39XY4)
H=XRR4~(A+C) -
QPZ=HO(I+J)*#D3

VAC=WTL®D4

IF (D4.EWeOe) QAC=ACCRET (I oJ)#XYTOT/ 4
wi=Q(I+J)=-QPZ-QAC

XRK5==-01

IF (ISW2-2) 12+15412

I[F (IM2-1ISwW2) 13914413
ARRG=FX(TP1eXY3eXY1eXY2)
ARRE=FX(TP29XY&9XY19XY2)
PD==XRR4GFHMINUS+ (ARR4G+XRRE+XRRE) #*H] = XKR6¥HPLUS+WwWuw
60 TO 18

XRR4=F X2 (TPl eAY3)

U==XRR4¥HMINUS+ (XRR4+XRRS) #H] +WwQ
0 TO 18

IF (IM2-1SW2) 17416917
PD=XRRS#H] +WQ

00 TO 18

XKRR4=FX2(TP29XY4)
D=(XRR4+XRRS) #H]1 =XRR4*HPLUS+WG

IF ((ISW2=2)#(IM2=1ISWw2) eFQelel) WQA=WQ/2.
IF ((ISW1=2)%#(IMLI-ISwl)) 209419420
WA=WQ/ 2.

SWR=SWQ+WQ*DTIME/2,
W(ISW])=B~A#*W(ISWl~-1)
GISwl)=(D=A*G(ISW1=-1))/w(ISw])
IF (ABS(G(ISW1))elLTeleOE=20) G(ISW1)=0.,0
60 TO 22

G(ISwW])=H?

w(ISwl)=1.0

C=0a40

RETURN

END
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Table 1.—SUPERMOCK program listing—Continued

SUBROUTINE WDRAW(IWONT o IWDT o TIME oMyNeRRMe IONT 9 IKD9IPT)

INTEGER % 2 IFeJFsAREASELEVSIV

COMMON ZARY/ H(3498003)0PZ(36950)sAM(346040)en0(36+80)+0(344¢80)
COMMON /DATE/IMONSIDAY1YEAR

DIMENSION IF(200) «JF (200)

DO 1 I=1eM

DO 1 J=1eN

@(TeJ)=0e0

NR = NUMBER OF wITHDRAWAL RATES.

READ (IKDs2) NR
FORMAT (14)
IF (IWONT=1) 34593

IF = ROW 5 JF = COLUMN,
3 = HOLDS WITHDRAWAL RATES,

READ (IRDe4) (IF(I)oJF (L) e QUIF(I)9eJdF(I))el=1sNR)
FORMAT (5(213+E1043))

O TO 10

JrR=1

D0 9 I=1aNR

MR = CUMULATIVE SUM OF NODES.
READ (IRDs6) MR (IF (J) o JF (J) 9 J=JR9MR)
WU = RATE TO 8E APPLIED TO NODES FROM UR TO MR,

READ (IKD+7) wU

FORMAT (J1442513)

FORMAT (E1043)

D0 8 K=JRsMR

WIIF(K) 9 JF (K) ) =QU

JR=MK+ ]

NR=MR .

IF (IwDT=1) 1441l914

WRITE (IPTs12) TIMESIMONSIDAYsIYEAR

wOKR
WK
WDOR

WDR -

WDR
wDK
wDK
wDR
wDRr
wDR
wDr
WOR
WDR
wDR
WDKK
WDKR
WwDR
wWOr
wOKR
WDR
wDR
wDr
WwDR
WDk
WwOR
WDR
wir
wDRr
WDR
WO
wDR
wOR
wORr
WDR
wDr
wDR
WK
WDR
WK

FORMAT (1H1 55X %% WITHURAWAL KATES #%1//45Xe ' TIMESY IN DAYS=-t4F1WDK

WRITE (IPTel13) (IF(1)YeJF(I)eQ(IF(I)eJF(I))ol=10enR)
FORMAT (7(1XeI391XeI391XeF9,41))

RRM=TIME+ [DNT

RETURN

END

31
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Table 1.—SUPERMOCK program listing—Continued

SURRQUTINE START(QPER) STA
INTEGER % 2 IVeWELLSeIPCOsIRWIC STA
INTEGER # 2 AREASELEV ‘ STa
INTEGER #4  WENO STA
REAL#4 KSAT STA

COMMON /ARY/ H(34¢8N093)9PZ(34eKN) 9sAM(34980) 9HO(34480)+Q(34980) STA
IRD(34+480) sACCRET(34980) 9S(34980)9 T(349R0)sGWETO(4430) +SAT(64492)s STA

PG(RO) W (B0) ¢+ PRECIP(1461)0INO(H60) sHCU(EN) sHCL(H0) s THK(KO0) » STa
3 ELEV(34+R0)9AREA(34480) IV (34480) STA
COMMON /INT/ MoeNeIRDeIPT oMl aN1sTALPHASIXMINGIXMAXsIYMINGIYMAX, STA
1KeL o IPSeISAMeIRXBsNDAZWWELLS STA
COMMQON /REAL/Z XoeXINFoYsYINFoSWQeCPRIME ¢ WPRIME ¢«DTIME, STA
1PSMySAMMeQSeCoaTMeSMe XMy YM v STA
COMMON/DRM/SMSINsKSAT yDRN 9 SWF s RGF « XNORM e SMSM STA
COMMON/WATAB/WT (34+80)sWTSTO(60) STA
COMMON /DATE/IMONLIDAY4IYEAR STA
STa

INO IS USED AS A TEMPORARY LOCATION FOR PROJECT TITLE. STA
STA

READ (IRDs1) (INO(I)eI=1+20) STA

1 FORMAT (20A4) STA
STA

KMONy KDAYs KYR IS THE DATE OF ANALYSIS. STa
STA

READ (IRD+2) KMONJKDAY4KYR STA

2 FORMAT (21I2414) STA
WRITE (IPT.3) STaA

3 FORMAT (5Xel10(?S1) e4Xe2(U')96Xas2(U")e4Xsl10("P¥)e4Xel10(YEY)s4Xs10STA
TOVRY) 04X a2 ("M?) gBX e 2{tM1) 44 Xe1D(P0?) 04Xal0('CY) abdXe2(TKY) sSXg2('KISTA
2)/5Xe10(9S) 94X e2(0UY) 96Xe2(0U1) 94X gl0(1PY) 44Xel10(YET")e4Xs10("R?)«STA
A4 X933 (M) 94X 93 (1M1) g4 Xgl0(107) 04Xe10(CY) 94X 92 (PK?) e4Xe2('K1)/5X+2STA
LG(1SO) g6 X 9P (1S1) a4 X2 (U)X s2('U)abXaP('P1)a6X92('PT)abXs2(1E1)+STA
C12X 92  RY) eAXI2(TRY) a4 Xal (TM1) g2Xal4 (IMV) 44Xa2(207)«a6Xa2(00%) e4X92(STA
EICY) gAXa2(0CY1) 94X 92 (TK 1) gIX92(VKY) o/SXa2(1S1) a]12Xe2(U")96b6Xe2(U)STA
7-4x92('p')06X02('p')a4X92('F')912X9?('R')96X92('R')94&,'MM'01X94('STA
BMI) o1 X a2 (tM1) ¢4Xa2(201) e6Xe2(009) 04X 92(1C1)al2Xe2( VK1) 42Xe2('K?)+/STA
A5 X P ("S?) o12Xe2(PUT) 96X e2(TUY) g4XeP (TPV)gAXg2(PYV) 44Xa2('E?)912Xe2STA
RUVHY) obXa2(PRT) a4 X a2 (TM1) 02X 92 ("M1) 42X 92 (TMY) 44X 02 ('0D1) 46X s2(10')+STA
FUX 92 (1CY) a1PX02 (1K) a1 X2 K)/SXs1N(1SYV) 96X92(UT)e6Xe2(U") 44Xs]1STA
FOC(PPI) o4 XaT('ET) eTXe10('RY) aGXg"MMI 4EX 92 (TM1) 44Xa2('01) a0 X92(10')9STA
TYXe2('CY)912Xe4(tKY)) STA

WRITE (IPTe4) STA

4 FORMAT (SXal0(01S1) eaXoUUT9BXetUUY 94X 10(tP1) 94XeT('EY)aTXe10('RY)STA
194 Xa MM GARX e tMMY g4 X0 00" e6X0 00" 94X ?CCP912X94(PKY)/13Xa1S5S?94XySTA
PUY 96X UUY 94X o 'PPIGI2Xs'FEV1al2XetRRY 42X 9 TRRI§HBX e TMMI aAX e tMMI 44Xet(OSTA
O eAXe'00Y 44X e 'CCT 912X g " KKT gl Xg KK o/ 13X o ?'SSteaXg'UUtehXe'UUTe4Xa'STA
4PP Y 12X e 'EEY 912X e tRRY 43X g "RRY 97X e "MMt e6X o " MMT ¢4 X o100 «6Xa?00144Xe'STA
SCCY 912X e VKK ¢ 2X a2 (K1) oa/S5Xa2(1S")afXe2(1S1)4Xe2('UT)e6Xe2(UT)+4XSTA
AeR (TP1) 412X a2 (PEN) g12Xe2(TRY) g4 Xg2(PRY) gAX92(TM1) ¢6X 92 (M) 44Xe2('STA
TOV) 06X aP(101) 04XaP2(1CY) 96X92(1CT) 04Xe2(1KY) 43Xe2(tK?)4/5Xe10(?S?)+STA
RGXa)0(PUY) 94Xa2(tP1) g12Xal0(E®) g4 Xg2(VRY) §SXe2(PRY) ¢5Xe2(TM1) 46X9STA
G2(VMI) g4 Xg10(V0") 44Xal0(VCY) g4Xa2(PK?)4b4Xg2(VK?T)/5Xe10(?S?")e4Xe10(STA

32
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Table 1.—SUPERMOCK program listing—Continued

SIUT) 04X 02(P1) 912X 10('E?) 94X e2('RY) 9AXI2(TRY) 44X 2(1%1) 4a6Xe2("MI)STA

FoaXalO('0?) 04X l0('CY) 94Xa2('K¥) 9SX92('K?)) STA
WRITE (IPT4+5) STA
S FORMAT (////7/+4TXe'A MODEL FOR GKROUND-WATEPR FLOW ANALYSIS'///15X+1STA
102 (vs0)) STA
WRITE (IPTeA) (INO(I)9I=1920) sKMON9KDAY 9 KYR STA

A FORMAT (//719X9'PROJECT TITLE: '42044//719Xs'DATE OF ANALYSIS: t4124STA

10 /%4124%/%414) . STA
WRITE (IPTs7) QPERSJIMUNSJIDAYsIYEARWNDAZ STA

7 FORMAT (/19X+*DURATION IN DAYS:'eF10.0G//719X«'REGINNING ON: '4]241/STA
1'0120'/%914//719Xs *TIME-STEP INCREWMENT, IN DAYS: 1,413) STA
WRITE (IPT4R) MeN - STA

R FORMAT (/19Xs*NOs OF ROWS IN GRID: 99I3//19Xs'NO. OF COLUMNS IN GRSTA
1ID: 141I3) STA
IF (XM%YM) 991149 STA

9 X=XM STA
Y=YM STA
IXMIN=0 STA
IxmMax=100 STA
XINF=0,0 STA
IymMax=100 STA
IYMIN=Q STA
YINF=0,0 STA
WRITE (IPTe10) XMeYM STA

10 FORMAT (/19X9*NODE SPACING IN X DIRECTION IS CONSTANT: *4F10s1e' FSTA
1T«?//19Xs "NODE SPACING IN Y DIRECTION IS CONSTANT: *9F10els* FTL?')STA

60 TO 15 STA
STA
{I'*#%ﬂ**%###*%**‘N’***#***'H'%***#%%***\‘}*#*****%*%*%*%#*%*i)*ﬁ%%%*%ﬂ**-I:-%i'STA
PARAMETERS NEEDED TO DEFINE GRID WITH VARIARLE SPACING. STa
#%ﬂ'*###i}##%#%%%%%*&##%%*%ﬁ%#**#*%****i}**i}i}%***#&#**%**%*&#*#{&****‘K‘STA
STA

XINF IS THE SPACING FROM COL. 1 TO IXMIN AND FROM IXMAX TO N. X ISSTA

IS THE SPACING FROM IXMIN TO IXMAX, STA
YINF IS THE SPACING FROM ROW 1 TO IYMIN AND FROM IYMAX TO M. Y IS STA.
THE SPACING FROM IYMIN TO IYMAX. STA
STA

11 READ (IRDs12) IXMIN9IXMAXsXINFoXsIYMINGIYMAXyYINF,Y STA
12 FORMAT (2(21342F10.1)) STa
WRITE (IPT+13) IXMINsXINFeIXMINsIXMAXsXeIXMAXsNeXINF STA

13 FORMAT (/19X9*NODE SPACING IS VARIABLE:*//22Xe*FROM COLUMN 1 TO 'STA
1136 THE SPACING IS: *4Fl0ele" FTe?//22Xe'FROM COLUMN 4134 TO '"9STA
2I13¢0 IT ISt v4F10ele? FTat//22Xs'FROM COLUMN 4134 TO t4I3e" IT ISTA
352 '9F10ele® FTe') STA

WRITE (IPTel4) TYMINGYINFeIYMINIIYMAXeYeIYMAXeMyYINF STA

14 FORMAT (/22Xs*'FROM ROW 1 TO '9I13s" THE SPACING IS: '9F10e1ls* FTL'/STA

1/22Xe'FROM ROW *eI36¢" TO *9I3e¢? IT ISt "4F10ele! FTa'//22X4'FROM RSTA

20W 934" TO v9I3e" IT ISt '9Fl0eler FTe') STA
STA

ARRAY ACCRET IS USED AS A TEMPORARY STORAGE LOCATION FOR AREA STA

STA

15 CALL ALPHA(ACCRET) STA
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Table 1.—SUPERMOCK program listing—Continued

STA

AREA IS THE DECODED ARRAY FOR THE AREA DEFINITION MAP FOR STA
HYDRAULIC CONDUCTIVITY AND EVAPOTRANSPIRATION, STA
STA

vl 16 I=1sM STA

DO 16 J=1lN STA
AKEA (T 9J)=ACCRET(IsJ) STA

16 ACCRET(IeJ)=040 : STA
. STA

GWETO HOLDS VALUES OF EVAPOTRANSPIRATION DIVIDED BY SATURATED STA
HYDRAULIC CONDUCTIVITY FOR FOUR DIFFERENT RANGES OF HYDRAULIC STA
CONDUCTIVITYS ROw 1 HC<.,004y ROW 2 +004<HC<,040s ROW 3 STA

e 040<HC< 4009 ROW 4 +400<HC ‘ STa

' STA

READ (IRDs17) ((GWETO(IosJ)eJd=1930)9eI=1s4) STA

17 FORMAT (10F7.5) STA
STA

NLOGS IS THE NUMBER OF DEFINED AREAS IN HYD. CONDe AND ET MAP, STA
STA

READ (IRDs18) NLOGS ) STA

138 FURMAT (I2) STA
' STA

INO IS A REPRESENTATIVE WELL NUMBERs HCU IS HYDe. COND., FROM STA
SURFACE TO WATER TABLEs HCL IS HYUs CONDe FROM WATER TABLE TO TOP STA

OF AQUIFERy THK IS THICKNESS FROM SURFACE TO TOP GF AQUIFER, STA
WTSTO IS THE WATER-TABLE STORAGE COEFFICIENT. STA
STA

READ (IRD#19) (INO(L) oHCUC(I) oHCL(I) ¢THK(I) ¢oWTSTO(I)sI=19NLOGS) STA

19 FORMAT (A496X94F10.5) STA
WRITE (IPT20) (SAT(IL92)9SAT(Iel)esINO(I)sHCUCI)oHCL(I)oTHK(I)sI=19STA
INLOGS) STA

20 FORMAT (//44X9s"AREA-DEFINITION MAP FOR HYDRAULIC CONDUCTIVITY AND STA
JIEVAPOTRANSPIRATION®/1H]1 o7TOXeYHC EXPLANATIONY 9//43 X0t + 0967 (0=1),4t+0ST)
2/763X9 | V91 Xe"SEQUENCE Y91 X9 ? | 92 Xe?SYMBOL Y o1Xe? 1 99]1Xe"REPRESENTATIVSTA
BEV 91 Xo? | 94X "HCU' 93X 9t | 194X g "HCL" 93X 9 | ' 93X o' THK"92X9t | /43Xy 19STA
42X INUMBER " 92X 9V | 9 98Xo | 192X o "WELL NUMBERY93Xe 0 |0 9]10Xeo?|09]10Xe?|?sSTA
SBXe V[V /43X | V96T ("=9) 9t | V9/(43Xe" | 294XeF3e6003X0?|?93XsAlobXo?|?46STA

EX9AL 96X | P9l XoFBeSolXot 9l XoFB8e591Xs | '91XoF6be291Xeot|?)) STA
WRITE (IPTs21) STA

21 FORMAT (43Xs 040467 ('=0)40s1) STA
WRITE (IPTe22) (Js (GWETO(IsJ)sI=194)9eJ=1+30) STA

22 FORMAT (1lH1 973X 'ET EXPLANATION'Y 9//643Xe 0+ 0 9T73(0=0)90+1/43X9"|?92Xs5TA
1'DEPTH TO"93Xe " | *96Xe"HC<,004 91 Xo? | ?09]1X9®e004<HC<o040%91X9"|?9]1X9STA
2'e040<HC<e400" 91X | 991X9?e400<HCYs6Xo?[09/43X9*|%91Xes'WATER TABLESTA
3991 X0 004 (14XeV | 0)/43Xs | ' 9SXe " (FT) Vel Xo? 1 %94(14Ks"10)/43X9|?y73STA
G(1=9) 90 | 0o/ ( (43X "1V 96X9sI2eSXKeot |V 94XeFTadeo3XoV |94 XsFTo493Xs"|?94XSTA

SeFTe493Xo? | '94XoFTeb4s3Xs'i%))) STA
WRITE (IPT+23) STA

23 FORMAT (43Xe¥40,373(%=0),404+1) STA
STA

INITIAL ELEVATION FOR POTENTIOMETRIC SURFACE IS READ INTO He STA
STA
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Table 1.—SUPERMOCK program listing——Continued

READ (IRDs6l) ((H(IsJdel)oeJ=1eN)sI=1eM) " STA
DO 24 I=1yM STA
DO 24 J=19N STA
WT(IeJ)=H(IsJsl) STA
STA

ARRAY ELEV HOLDS LAND SURFACE ELEVATIONS FOR GRID. STA
STA

READ (IRD925) ((ELEV(Ied)esJ=19sN)eI=1sM) STA
FORMAT (2013) STA
STA

KO IS THE OECODED ARRAY FOR ROOT DEPTH. STA
STA

CALL ALPHA(RD) STA
WRITE (IPT926) (SAT(IXX9l)sSAT(IXX92)9sIXX=19IALPHA) STA
FORMAT (//745Xs'RO0OT DEPTH o /45X e YEXPLANATION?® ¢/745X9¢SYMBOL 911X ?RSTA
100T DEPTH'9/(4TX9Al91X9s12(1H=)el1X9F10.1)) STA
STA

STA

SMSIN = INITIAL VALUE FOR SMS (SURFACE MOISTURE STORAGE) 1IN STA
INCHES. STA

KSAT - SATURATED HYD. COND. FOR SOIL’IN INCHES/DAY, STA
ORN - MAXe DRAINAGE RATE FOK SOIL,IN INCHES/DAY. STA
SwWF - SUCTION (TENSION) AT FIELD CAPACITYs IN INCHES. STA
RGF - RATIO OF SUCTION AT FIELD CAPACITY TO SUCTION AT STA
WILTING POINTs DIMENSIONLESS. STA

XNORM - PARAMETER THAT LIMITS RECHARGE RATEs CODE=1 FOR NO LIMIT.STA
SMSM - MAXe. WATER HELD IN SURFACE MOISTURE STORAGEs IN INCHES. STA
) STA

STA

READ (IRD#59) SMSINIKSAT9DRNISWF s RGF 9 XNORM s SMSM STa
WRITE (IPT927) SMSINIKSATIURNISWF sRGF ¢ XNORMg SMSM STA
FORMAT (12X9tSMSIN=? 9F S .29 " 9yKSAT=? 9F 5,20 " sDRN=19FS5,29 1 ySWF=19F5419STA
1V oRGF=99F 5,29 ' 9 XNORM=19FS,.29 ' 9 SMSM=14F5,2) STA
STA

STA

THE FOLLOWING SWITCHES CAN INDICATE CONSTANT (1)s VARIES (2)» STA
NOT MODELED (3) § IPS (CONDUCTIVITY OF STREAMBED & LAKEBED) STA
ISAM (THICKNESS OF STREAMBED & LAKEBED)s IPZ (CONDe OF AQUITARD)s STA
IAM (THICKNESS OF AQUITARD). STA
IF IPS=1y PSM IS COND. ¢ IF ISAM=]1 4 SAMM IS THICKNESS : STA
If IPZ=1 » PZM IS COND. ¢ IF IAM=1 o+AMM IS THICKNESS. STA
STA

READ (IRD946) IPSsISAMyIPZe1AMePSMsSAMMePZMeAMM STA
IF (TM=1) 294284928 STA
WRITE (IPT+47) TM STA
CALL INIT(TsTM) STA
GO TO 30 STA
STA

T IS THE DECODED ARRAY FOR TRANSMISSIVITY. STA
STA

CALL ALPHA(T) STA
WRITE (IPT+53) (SAT(IXXel)sSAT(IXX92)sIXX=1sIALPHA) STA
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Table 1.—SUPERMOCK program listing—Continued

30 IF (SM) 31,32+31 STA
31 WRITE (IPT,48) SM STA
CALL INIT(SsSM) STA

G0 TO 33 STa
STA

S IS THE DECODED ARRAY FOR AQUIFER STORAGE. STA
STA

32 CALL ALPHA(S) STA
WRITE (IPTy54) (SAT(IXXs1)sSAT(IXX92) s WTSTO(IXX) sIXX=19IALPHA) STA

33 IF (IPS=2) 3493536 - STA
34 WRITE (IPT,49) PSM STA
G0 TO 36 STA
STA

PZ IS THE DECODED ARRAY FOR HYD. COND. FOR STREAMBED AND LAKEBED STA

OR AQUITARD. , STA
STA

35 CALL ALPHA(PZ) STA
WRITE (IPT955) (SAT(IXXs1)sSAT(IXXs2)sIXX=19sIALPHA) STA

36 IF (ISAM=2) 37,3839 STA
37 WRITE (IPT,50) SAMM STA
G0 TO 39 | STA

. STA

AM IS THE DECUDED ARRAY FOR THICKNESS OF STREAMBED & LAKEBED OR  STA
AQUITARD. STA
STA

38 CALL ALPHA (AM) STA
WRITE (IPTy56) (SAT(IXXs1)sSAT(IXX92)sIXX=19sIALPHA) STA

39 IF (IPZ=2) 40341942 STA
40 WRITE (IPTy51) PZM STA
CALL INIT(PZsPZM) STA

GU TO 42 STA

41 CALL ALPHA(PZ) STA
WRITE (IPT+57) (SAT(IXXs1)sSAT(IXXs2)sIXX=1yIALPHA) STA

42 IF (IAM=2) 43+644+45 STA
43 WRITE (IPT,52) AMM STA
CALL INIT(AMjsAMM) STA

GO TO 45 STA

44 CALL ALPHA (AM) STA
© WRITE (IPTy58) (SAT(IXXel)sSAT(IXXs2) 9IXX=1sIALPHA) STA
WRITE (IPT,60) STA

45 RETURN | STA
46 FORMAT (411+4E841) STA
47 FORMAT (//45Xs Y TRANSMISSIVITY == ¢4F1041) STA
48 FORMAT (//45Xs'COEFFICIENT OF STORAGE == 14F12.6) STA
49 FORMAT (//45Xys*CONDUCTIVITY OF STREAM AND LAKE BED MATERIAL == '3FSTA
112.6) STA
50 FORMAT (//45Xs 'THICKNESS OF STREAM AND LAKE BED MATERIAL == *4F5,0STA
1) STA
51 FORMAT (//45X»'CONDUCTIVITY OF AQUITARD == 14F12.6) STA
52 FORMAT (//45Xs'THICKNESS OF AQUITARD == *3F5,0) STA

53 FORMAT (//45Xs YTRANSMISSIVITY MAP OF AQUIFER®9/45Xs "EXPLANATION'!,/STA
1745X9 *SYMBOL ' 97X 9 * TRANSMISSIVITY 9/ (47X9Ale1lX912(1H=)s1X9F1l246)) STA
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Table 1.—SUPERMOCK program listing—Continued

S¢ FORMAT (//765Xe'CUEFFICIENT OF STORAGE MAPYe//45XKs 'SYMBUL ' 96X 'AQUISTA
2XeF10eBeHX9F1lUa8)) STA
55 FORMAT (//45X9 'MAP OF CONDUCTIVITY OF STREAM AND LAKE BED MATERIALSTA
1'//745Xx9 'SYMBOL ' oS5 X e 'HYDRAULIC CONDUCTIVITY '/ (4T7XeALls1Xe12(1H=)91XSTA
2eF12.6)) ’ STA
56 FORMAT (//45Xy "MAP OF THICKNESS OF STREAM AND LAKE oED MATERIAL'/STA
1749X e "SYMHOL Y 9 1 3K9 " THICKNESSY o /4T X943y Xy tmmmmmeemneeeee "93Xet (STA
QOUTSTDE SYSTEM) YV e/ (4TXsAlslXs16(1H=)91X9F5.0)) STA
57 FORMAT (//45Xs*MAP OF VERTICAL CONDUCTIVITY OF AQUITARD'y//45Xs*SYSTA

IMBOL Y o 85X e "HYDRAULIC CONDUCTIVITY ' s/ (4TX9ALle1Xe12(1H=)91XsF1246)) STA
S8 FORMAT (//45x4 *MAP OF THICKNESS OF AQUITARD'9//45X s YSYMBOLY914Xe*TSTA
IHICKNESS Yo /(a7 XsAlolXe17T(1H=)s1XeFS540)) STA
59 FURMAT (12F6.1) STA
60 FURMAT (1H]) STA
61 FURMAT (20F3.0) STA
END STA
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Table 1 .—SUPERMOCK program listing— Continued

SUBROUTINE WTABLE (ACCRETeHCL 9 THK oHeELEV e MaNs IPToWELLNOIAREASNDAYS)WTA

INTEGER*4 WELLNO
INTEGER#2 AREASELEV

COMMON/WATAB/WT (34+80)sWTSTO(60)
DIMENSION ACCHRET(34980)9HCL (60) s THK(60) sH(349809e3) sELEV(34980)

WELLNO(60) s AREA(34,480)
DO 37 IL=1sM
DO 37 JL=1+sN
ELE=ELEV(ILsJL)
IAREA=AREA(ILsJL)
THICK=THK (IAKREA)
HC=HCL (IAREA)
F=wTSTO(IAREA)
NEPTH=ELE~-H(ILeJLs3)
HP=THICK=-DEPTAH
AA=HC*HPF
ACRT=ACCRET (ILsJL)
ww=wT (ILsJL)
sB=ACRT-HC
CC=THICK+WW=-ELE
ARG=CC*#2+2%#NDAYS*AA/F
IF (ARG) 1lsls?
60=0a
GO TO 3
G=SWURT (ARG)
IF (HP) 44447
IF (CC) Se6496
wTL=CC
WT(ILsJL)=H(ILsJL3)
GO0 TO 34
WTL=CC+NDAYS*®*ERB/F
0 TO 29 _
IF (CCeUTe0e) GO TO 8
CC=HP
ARG=CC#¥ 24+ 2%NDAYS*AA/F
G=SORT (ARG)
IF (BB) 942849
IF (ABS(CC=HP)=1.E=3) 10+12s12
IF (ABS(ACRT)-leE=4) 11912912
WTL=CC+ACKTH*NDAYS/F
60 TO 34
AB=AA/BSB
IF (ABS(BB)=1.E=6) 13¢14914
AXI=G6
GO TO 15
AXI=CC
CONTINUE
ONM=AA+BB#CC
IF (DNM) 16427916
CONTINUE
DO 26 I=149
ANM=AA+BB#XX]
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17
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RTO=XNM/DNM

IF (RTO) 17417418

RTO=10,%%(~1)

Table 1 .—SUPERMOCK program listing—Continued

XXI=(RTO#DNM=AA) /RB

XNM=RTO#DNM
CONTINUE

IF (ABS(RTO=1e)=4001) 20419419
FX=xXI=-AB#ALOG(RTO)=(CC+NDAYS#BB/F)

GO TO 21

FX=XXI=-AA# (XXI=CC)/0ONM=(CC+NDAYS*BR/F)

CONTINUE

IF (AB8S(FX)=.01)

Fl1X=1e=-AA/XNM

IF (F1X) 24423424

XXII=ABS(AB)/2.
GO TO 25
XXITI=XXI=-FX/F1X
XXI=XXT1
CONTINUE
WTL=XXI

GO TO 29

WTL=G

IF (WTL) 30433,33

PTe27 422

31+432,32

IF (THICK=DEPTH)
WTL=0.
WT(IL,JL)=ELE-DEPTH
GO TO 34

WTL=0.

WT(ILeJL)=ELE=THICK

GO TO 34

WT(ILsJL)=ELE-THICK+WTL

IF (WTL=THICK)
WTL=THICK

37437935

WT(ILeJL)=ELEV(ILsJL)

CONTINUE
RETURN
END
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Table 1.—SUPERMOCK program listing—Continued

SURKOUTINE OUTPUT(SRSDsSNQO9sQSTRISRPZ+SCACHALSTODWNEWYR) our |
INTEGER #4  WENO OuT ?
INTEGER # 2 IVewELLSsIPCOsIRWIC OUT 3
INTEGEKR # 2 AREAJELEV ouT 4
INTEGER # 2 KSYMeLSYMeKWSYMyJSYM . 0uUT 4
COMMON /ARY/Z H(349B093)9sPZ(34980) sAM(3469R0) 9HO(34¢80) 4G (34+80) our 6
1KD (34 480) s ACCRET (34980) 95(349K0) s T(344830) sGWETU(4930)9SAT(6442)s 0OUT 7
2G(80) 9W(B0) sPRECIP(1461) ¢ INO(60) sHCU(S0) sHCL(H0) s THK(H0) 9 our 8
3 ELEV(349H80) sAREA(34+80) 9IV(34+80) ‘ ouT Y
COMMON /GCUT/WENG(60) sACSUM(60) « TTIME (150) oKSYM(146) sLSYM(146) ouT 10
IKWSYM(146) 9 IPCO(4) o IR(60)9IC(60D) ouT 11
COMMON /INT/ MoNeIRDeIPT oMl oNI o IALFHA9IXMINGIXMAXs IYMINGIYMAX, ouT 12
1KoL s IPS9ISAMy IRXEBINDAZ s WELLS o ouT 13
COMMON/WATAB/WT (34+80) ¢WTSTU(60) ouUT 14
COMMON /DATE/IMONsIDAY,IYEAR ouT 15
DIMENSION JSyYM(4) ouT 16
DATA JUSYM/IAt,tB3141CVy0 1/ ouT 17
BAL=0.,0 ouUT 18
IF (IPCO(1)=1) Seleb ouT 19

1 IF (KeEQe2) WKRITE (IPT440) outT 20
WRITE (IPT939) TTIME(K)+IMONsIDAYsIYEAR ouT 21
WRITE (IPTe2) ouUT 22

2 FORMAT (/91 Xev4st POTENTIOMETRIC SURFACE #u#1) - 0UT 23
WRITE (IPTe3) (HOIR(JIX) sIC(UX) 93) o WENO(JUKX) 9 JX=]19WELLS) ouUT 24

3 FORMAT (12(1XeF6e29A4)) outT 2%
wWwRITE (IPTe4) - ouUT 26

4 FORMAT (/57Xev#%% WATER TABLE #stitv) ouTt 27
WRITE (IPT93) (WT(IR(JIX) $IC(UX)) s WENO(JIX) 9 JX=1awELLS) OUT 28

5 CHBAL==(SKSD+SWQ+QSTR+SRPZ+SCAC) OUT 29
BAL=ABS (CRAL) %100/ ( (ABS(SRSC) +ABS{SRPZ) +ABS(SCAC) +ABS(QSTR) +ABS(SWOUT 30
1W))/2) ouUr 31
IF (HALSLESBALSTD) GO T0 7 ouUT 32
WRITE (IPTs6) HALSTODsBAL ouUT 33

6 FORMAT (*QCUMULATIVE MASS BALANCE EXCEEDS STANDARD'//? MASS BALAOUT 34
INCE STANDARD ===~- YeE10e3//Y CUMULATIVE MASS BALANCE RESIDUALPERCOUT 35
2ENT /0 OF TOTAL FLUX ====~= teE10.3) OUT 36
7 IF (WELLS) 1941948 ouTt 37
B IF (NEWYR) 1591549 OUT 38
9 NEWYR=Y oOuUT 39
DO 10 JX=1eWELLS ouUT 40
10 ACSUM(UX) = (NUDAZ=-IDAY)#ACCRET(IR(JX) 9 IC(JX) ) +ACSUMI(UX) OUT 41l
IOYR=IYEAR=1 OUT 47
WRITE (IPTe11) I0YR OUT 43
11 FOKMAT (110 457Xe'ACCKETION SUMMATION (FT.)v//60Xe'CALENDAR YEAR 'yQUT 44
114) OUT 45
WRITE (IPT,12) OUT 46
12 FORMAT (104 ("WELL NO. ROW COL ACSUM'eHX)) oUtl 47
WRITE (IPT913) (WENO(JUX) «IR(JX) 9IC(UX) sACSUM(JX) 9 JX=]19WELLS) OUT 4R
13 FORMAT (4 (3XeA494XeI392X9I391XeF6a29e7X)) OUT 49
D0 14 JUX=14WELLS oUT 50
14 ACSUM(JX)=IDAYRACCRET (IR (JX) «IC(JIX)) ourT 51
GO TO 19 outT 52
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Table 1 ,—SUPERMOCK program listing—Continued

15 HO 1A Jr=1ewbl LS oOUtT 853
16 ACSUM(JX)=ACSUM(JX) + (ACCRET(IR(JX) o IC(JX))¥NDAZ) QUT 54
1F (K=-L) 19¢1/7.19 OuUT 8%
17 wRITE (IPTels) IMONSIDAYSIYEAR OUT 86
1H FORMAT (0] et X9 *ACCRETIUN SUMMATION (FT&)'//5TA«'THROUGHY 93XeI24'0UT &7
1/7%4 1290 /0414) OUT S&
WRITE (IPT412) OUT S9
WRITE (IPT+13) (WENO(JX) 9IR(UX) 9IC(IX) s ACSUMI(UX) 9 JX=1eWELLS) ouT 69

19 1IF (IPCO(Z2)-1) 264209206 ouUT 61
20 1IF (KSYM(K=1).EWQeJSYM(4)) GO TO 2o our 62
[F (KSYM(K=1)=JSYM(2)) 21+22+25 OUT 63

21 CALL EHETA(lsTTIME(K)) ouUT 646
6O TO 26 ouUT 6%

22 WRITF (IPT+23) OUT 66
23 FORMAT (1H1¢S1Xg 0t POTENTIOMETRIC SURFACE ##i) ouT 67
WRITE (IPTe39) TTIME(K) s IMONGIDAYSIYEAR OUT  6x
WRITE (IPTe24) ((IeoJeH(IeJe3)eI=1eM)eJd=1sN) ouUr o9
24 FOKMAT (/eB(1Xe"ROW ' o I Xo?COL " 94Xy 'ELEVY)//(B(21491XeFTe2))) ouT 70
L0 TO 26 outr 1)

25 CALL BETA(l«TTIME(K)) out  7¢
wl TO 22 ouUT 73

26 IF (IPCO(3)=-1) 33427433 ouUT 74
27 IF (LSYM(K=1)EQedSYM(4)) GO TO 33 our 7%
IF (LSYM(K=1)=JSYM(2)) 28+29¢32 ouT 76

28 CALL BETA(2«TTIME(K)) outr 717
50 TO 33 ouUT 78

29 ANRITE (IPT+30) outr 79
30 FORMAT (1H1 951X vttt AVERKAGE ACCRETION RATE t#s1) ouT 80
WRITE (IPTe39) TTIME(K) ¢ IMONsIDAYsIYEAR outT sl
WHITE (IPT931) ((IeJesACCRET(IoeJ)eI=1eM)eJ=19N) ouUT a2

31 FORMAT (/e8(1Xe"ROW 91 XetCOL"94Xe*RATEY) //(8(214491XeFT7e4))) ouUtT 83
GO TO 33 OUT 8e

37 CALL BETA(2sTTIME(K)) ouT 8%
LU TO 29 . oUT 8e

33 IF (IPCO(4)-1) 41434941 outT 87
- 34 IF (KWSYM(K=1) .t QedSYM(4)) GO TO 41 OuUT 88
IF (KWSYM(K=1)=-JSYM(2)) 35435438 outT 8y

35 CALL BETA(3+TTIME(K)) ) QUT 90
sO TO 41 ouT 9}

36 WRITE (IPT437) OUT 92
37 FORMAT (1H]1 ¢53T7XKgtuus# WwATER TABLE ###0) 0UT 93
WRITE (IPT439) TTIME(K) s IMONsIDAYSIYEAR OUT 9e¢
WRITE (IPTe24) ((IedewT(IleJ)el=1eM)ed=1len) QUT 9%

GO TQ 41 oOUT 96

35 CALL BETA(3sTTIME(K)) outT 97
GO TO 36 OUT 94

39 FUORMAT (/45Xe'TIMEe IN DAYS == V1 4F9429HXe'DATE == toI290/0,[2,'/'0UT 99
1el4) OuUT 100
410) FORMAT (1H1) OUT 101
4] RETURN ouT 102
ENQD . OUT 103~
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The vertical-flow component is used to compute the altitude of the
water table in the fine-grained material above the aquifer. Water-table
altitude is computed as a function of transient flow through the fine-
grained material above the aquifer and transient altitude of head in the
aquifer.

The horizontal-flow component computes accretion to the aquifer and
the transient altitude of the potentiometric surface in the aquifer.
Stresses simulated on the aquifer include changes in stream stage, with-
drawal by wells, and accretion (infi]tration and evapotranspiration
through the fine-grained matarial above the aquifer).

The level of discretization is different in the three components
of SUPERMOCK. Generally, parameters are constant over the modeled area
in the s0il-moisture accounting component. The exceptions to this are
root depth (RD), which varies from node to node, and the hydraulic conduc-
tivity (HCU) from the base of the root zone down to the water table,
which is constant over user-defined areas. In the vertical-flow component,
parameters are discretized as constant over user-specified areas. These
areas should be set up as an aid to calibration with data points at the
center of each area. This procedure will minimize the effect of changing
parameter values in adjacent areas on the model-observed match at the
data point. The maximum number of these spécified areas is 60. In the
horizontal-flow component, parameters can be discretized node by node.
However, the results of the interaction of model parameters and model
stress in the three components--soil-moisture storage, water-table head,

and potentiometric head--all vary from node to node.
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A flow diagram of the SUPERMOCK program is shown in figure 3.
This program calls as many as 10 subroutines directly, and 2 more sub-
routines indirectly, during its execution. The first called is sub-
routine READSO, which is used to input daily precipitation and potential
evapotranspiration. Subroutine START is next called, and this subroutine
calls ALPHA and (or) INIT as is necessary. A flow diagram of subroutine
START is shown in figure 4. Subroutine BETA is called to print a map
of the initial altitude of the potentiometric surface. The preceding
calls are made only once during the program's execution. The following
calls are respected at specific steps during program execution. Sub-
routine WDRAW is called only if pumping is modeled and the pumping rate
or location is changed as indicated by the input value of IDNT, the time
increment of input of pumping data. Subroutine DREAM, the soil-moisture
accounting component, and subroutine WTABLE, the vertical-flow component,
are called once each time step. If ITDX is coded not equal to one,
indicating that node spacing in the grid is not constant, subroutine
SETUP is called once for each row and column and two or three times fof
each node within the model boundaries during each time step. Subroutine
PROCSS 1is called twice each time step for each nonboundary node. A flow
diagram for subroutine PROCSS is shown in figure 5. Subroutine QCALC is
called twice each time step for each node'for which head in the aquifer
is specified (IV(I,J)=2). Subroutine OUTPUT is called once each time step.

A flow diagram of subroutine OUTPUT is shown in figure 6.
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Figure 3.—Flow diagram of SUPERMOCK program.
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Figure 4,—~Flow diagram of START subroutine.
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Figure 5.—Flow diagram of PROCSS subroutine.
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Figure 6.—Flow diagram of QOUTPUT subroutine,
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Soil-moisture accounting component

Subroutine DREAM (daily-rainfall-excess accounting model), is an
accounting model for soil moisture, with functional relations governing
response (change in soil moisture) to stresses of precipitation, evapo-
transpiration, and drainage to the water table. Subroutine DREAM,
although modified considerably for the purposes of this model, was
derived from the U.S. Geological Survey small-streams model (Dawdy and
others, 1972). A flow diagram of DREAM is shown in figure 7. Available
soil-moisture storage is constrained by this procedure to vary within a
range from a lower 1imit of zero to an upper limit equal to SMSM (input
data for the upper limit, in inches of water). Daily precipitation and
potential evapotranspiration data are combined in subroutine READSO and
the daily net flux to the atmosphere (precipitation minus evapotrans-
piration) is used in DREAM as the atmospheric stress on soil moisture.
There are two responses to atmospheric stress. The response depends on
whether the stress is positive (rainfall) or negative (evapotranspiration).

Response to evapotranspiration is controlled by the amount of evapo-
transpiration. If evapotranspiration is less than the remaining available
soil-moisture storage, then soil mositure is reduced by the amount of
evapotranspiration. If evapotranspiration is greater than soil moisture,
soil moisture is reduced to zero, and evapotranspiration {; assumed to
be derived from ground-water storage in the water-table confining bed

until soil moisture is replenished by infiltration from rainfall.
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Figure 7.— Flow diagram of DREAM subroutine.
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A Timit is set on upward movement of water from the water table
in response to evapotranspiration. This limit is the variable TEST:
its units are in inches per day. TEST is a limitation imposed by the
ability of the unsaturated zone between the base of the root zone and
the water table to transmit water; TEST is the product of the harmonic-
mean hydraulic conductivity of the material from the base of the root
zone down to the water table (HCU) and a function expressing a relation
between dimensibn]ess evapotranspiration and depth to the water table
below the root zone (GWETO). Both HCU and GWETO are input data. GWETO
includes four different functional relations. The appropriate one is
selected during program execution based on the value of HCU. The
separation points are HCU = 0.004, 0.04, and 0.4, as shown in figure 16,
sheet 4. The GWETO values shown on this figure were calculated using
equation 23 of Ripple and others (1972), which is

(en* 1) (e /(e + 1)) /" L/S,,, =n/n sin(x/n),

where e_ is the dimensionless variable which is called GWETO here, L
is the total distance between the water table and the soil surface, 51/2
and n are parameters of a conductivity-suction relation which is equation
10 of Ripple and others (1972) and is
7((s/(s, N+,

sat 1/2
Substituting X=e_+11into the previous equation, raising both sides

K=K(S)=K

to the n-th power and mu]tip]ying by 51/2/L gives

X" X" =n/n sin(x/n).S, /L
A program for computing solutions of this equation is listed below.
This program uses the Newton-Raphson iterative procedure, discussed

on pages 62-63. Input data for this program are values of n and 51,2.
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Output is a tabulation of 30 values of e_ (GWETO) for depths from 1
to 30. Depth units are the same as for input values of S, ,. Estimates
of n and 51/2 were made from saturated hydraulic conductivity (Ksat)’

as shown here.

REAL*4 L
DIMENSTON EINF(30)
1 READ(S«S¢END=4) NaeS12 :
C N IS GARDNER'S EXPONENTe S12 IS THE SUCTIOMN AT «HICH X IS
C KSAT/2e S12 AND DEPTH(L) HaVE THE SAME |LENGTH UNITS.
Nl=n=1
Fz3414159/ (N#SIN(3,1415G/N))
X=S12%#F
IF(XalLTels) X=l.,
C BEGINNING ESTIMATRE OF X
DO 3 I=1,30
L=1
C L IS DFPTH IN SAME UNITS AS S12
A= (S12#F /L) 4Ny
DO 2 J=1s100
XN= X33t N
SXNI=XN/X
XN2=XN1/X
U= (XN=XM1=A)/ (N#XN]=N]#XN?)
X=X=-U '
IF(U'LTQ“.) U==-uU
IF(UelLTe3eE=-6) GO TO R
CONT INUE

V]

3 EINF(I)=X-1.
WRITE(Fe6) NegS12e (TeETNF(T)eI=1+30)
GO TO 1

4 STOP

5 FORMAT(IZ2«3XsF5.1)

6 FORMAT (V1P tGARDNERI IS FXPOMENT= Yel2ete S12=04FR,0/
1 POV IDEPTHYGIXET/HCY/ (' P4 I54FSen))
END
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w
—

fat ° (t1)
<0.004 2 2

.004-0.04 3 2

.04-0.4 4 2
>.4 5 1

No data on unsaturated conductivity or on decrease in moisture content
with soil tension were available for the project area. Relations in the
preceding table were selected somewhat arbitrarily from widely varying
figures published in the soils literature. Values of S,,, listed above
were influenced by moisture-suction and conductivity-suction relations
shown in Weir and Larson (1973, figs. 3,4).

This relation between depth and limiting rate assumes bare soil,
so that flux is continuous all the way to the land surface, and that
the transmitting material is uniform between the water table and the
land surface. In the area where this model has been applied, the material
generally consists of different layers, and the place of removal of water
is not at land surface but is at depth within the layer where plant
roots are extracting water from the soil. The soil-moisture accounting
model uses the harmonic-mean hydraulic conductivity (HCU) of the material
between the water table and the base of the root zone, as estimated from
test-hole logs. The depth, for the GWETO function, is from the base of the
root zone down to the water table. Root depth (RD) is read in to the
program as coded maps showing the predominant land cover or crop at a given
node, such as woodland, cotton, or soybeans. Each land cover or crop is
assigned a root depth. These maps of land cover and associated root depths

were provided by the Soil Conservation Service.
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For a more detailed discussion, derivation of equations used in
this section, and the reason for existence of a critical-flow rate,
the interested reader should refer to Ripple and others (1972).

Response to rainfall (infiltration) is a function of the amount
of rainfall, soil moisture, and soil parameters. The soil parameters
and corresponding program identifiers are: suction at field capacity,
SWF; ratio of suction at wilting poiﬁt to SWF and RGF; soil moisture,
SMS; soil-moisture capacity, SMSM; suction at wetting front, PS; and
hydraulic conductivity of saturated soil in the root zone, KSAT. There
are three steps in the computation of infiltration.. The first step is
the computation of soil suction by

PS=SWF*(RGF-(RGF-1)*SMS/SMSM).
The above-mentioned relation allows PS (soil suction) to change linearly
with soil moisture, from a Tower 1imit equal to SWF (for SMS=SMSM) to an
upper limit equal to SWF*RGF (for SMS=0). Step two is computation of
the infiltration rate (FR),
FR=-SMS+KSAT/2.+SQRT ( (SMS+KSAT/2)**2+2*KSAT*PS),
The preceding equation is derived from equation 4 in Dawdy and others
(1972, p. B6). Their equation 4 is
di/dt=Kh[1+P(m-m0)/i],

where i is the accumulated infiltration, K is the capillary conductivity,

h
P is capillary potential at the wetting front, m is field capacity, and
mo is the initial moisture pontent. Approximating di/dt, and i by ai/at
and i, +41/2, respectively, yields tHe equation
Ai/At=Kh[1+P(m-m0)/(i0+Ai/2)] .

Solving this equation for Ai,

. . Y Z
ai= -tk At/2+vY1O+KhAt/2) +2K At P(m-m;) >

substituting correspbnding program identifiers

FR=A1,SMS=10,KSAT=Kh,PS=P(m-m0),
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and using a value of 1 day for At, gives the preceding equation. A
graph illustrating the general shape of this function for RGF=40, SWF=120,
KSAT=10, and SMSM=1 is shown in fiqure 8.

KSAT represents the saturated hydraulic conductivity of the root
zone. It is a constant value for the entire model and is different from
HCU, which can be varied from one area to another, and represents the
hydraulic conductivity of the material between the root zone and the
water table. The Timit (SMSM) on soil-moisture storage is also a
constant for the entire model, although in the prototype it might be
a function of the type of material, root depth, etc.

The last step is to make an empirical correction to the infiltration
rate. This correction has the effect of allowing some precipitation
excess for rainfalls that are smaller than the infiltration rate. Any
infiltration rate computed from singje values of antecedent moisture
conditions and soil parameters will be a point value. In nature, how-
ever, infiltration will vary over the nodal area, and the following
procedure provides for allowing infiltration to vary linearly from
zero to a maximum rate equal to one-half of the infiltration rate. If
rainfall (RF) is less than infiltration (FR) rate,

SMS=SMS+RF*(1-RF/(2*FR)),
and, conversely, if rainfall is greater than infiltration rate,
SMS=SMS+FR/2.
This correction is discussed in Dawdy and others (1972, p. B7), where
it is stated that it "* * * is an empirical tool which eliminates the
absolute threshold value for infiltration. Thus, there is some runoff
from any volume of rainfall, although for low-intensity rains where

soil conditions are dry, the runoff is very small."
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Figure 8,—Generalized curve of infiltration versus soil moisture,
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Overland runoff is the residual between precipitation (RF) and
the increase in SMS. Data for overland runoff are not stored or used
in this program.

The response to drainage is a function of soil moisture and empir-
ical drainage parameters DRN, XNORM, and SMC. SMC is calculated-in the
program and set equal to one-half the moisture content at field capacity.
If soil moisture is less than SMC, then drainage rate (DRIP) is set
equal to zero. Otherwise,

DRIP=DRN*(1-EXP (-(SMS-SMC)/XNORM)).
A graph illustrating the genera1'shape of the drainage curve for DRN=10,
SMC=0.5, and XNORM=3 is shown in figure 9. The drainage rate (DRIP)
computed by this equation is compared with a limiting recharge rate
(TESTR). TESTR is computed as the hydraulic conductivity (HCU), of the
confining bed between the root zone and the water table, multiplied by
the gradient in head, which is computed as the depth to water table
divided by the thickness of the cohfining bed. A unit gradient is used
if a water table does not exist in the confining bed. This relation is
only a qualitative approximation to the true flow relation.

DRIP, GWETO, TEST, AND TESTR are all factors linking the soil zone
to the water table, although they are computed and used in the soil-
moisture accounting component of the model. DRIP is computed from péram-
eters representing the soil zone, DRN, SMC, and XNORM, which are constant
over the entire model. GWETO, TEST, and TESTR are computed from param-
eters representing the material between the soil zone and the water table
and can be varied over as many as 60 different areas which the user

selects.
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Figure 9.—Generalized curve of.:rainage to water table versus
soil moisture.
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Vertical-flow component

Subroutine WTABLE models the flow through the fine-grained material
between the water table and the aquifer. The model is based on a dif-
ferential equation describing vertical flow in a bed containing a water
table in response to accretion from above and drainage to a confined
aquifer below. This equation is

dh/dt=[K(hp-h)/h+A]/f,
where K is the harmonic-mean hydraulic conductivity of the materials
between the water table and the top of the aquifer, f is the specific
yield, A is the constant rate of accretion to the water table during the

period from t, to t,,and h  and h are potentiometric and water-table

P
levels, respectively, both measured with reference to the base of the
unit containing the water table (negative values indicating levels below
the base of the unit). In the preceding equation, A can be either
positive (recharge) or negative (evapotranspiration). A particular solu-
tion to this equation for the condition A#K was given by Bouwer (Soil

Conservation Service, 1970, p. 37). Bouwer's solution is

(hy=hy )/ (A=K)=(Khp/ (A=K)®) Togg[(Kny+(A<K)h,)/ (Kny+(A=K)h )]
=(t,-t,)/f , (1)
where h, is the water-table height at time tas is the water-table
height at time t,, and other terms are as defined previously.
The preceding equation is not linear in h,, so its solution is not
a trivial problem. Commonly, iterative methods are used to solve this
type of equation. One such method, the Newton-Raphson iteration, was

used in subroutine WTABLE to solve the preceding equation. The Newton-

Raphson method (Ralston, 1965, p. 322) is
xj+1=x;=F(x5)/f' (x5),
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where the subscripts represent the step in the interation, x.:

j is the

value computed in the i-th step, f(xi) is the function evaluated at

x=x; and f' (x;) is the first derivative of the function, with respect to
X, evaluated at x=X;j. The choice of starting value of x, xo is h;, except
when [A-K|<1X1076. Particular values of the parameters to which equation

1 cannot be applied are: A-K=0 and th+(A-K)h1=0. For A-K=0, the dif-

ferential equation becomes dh/dt=th/hf, and the corresponding solution is

- 2
hy=Vh 2 +2Kn (t,-t,)/f.

For 0<A-K<1076, the preceding expression is used for x, in the iteration

0
procedure. For th+(A-K)h1=0, the differential equation becomes dh/dt=0
and h2=h1. Another special case is when the potentiometric surface is
below the base of the fine-grained top stratum, hp<0. If h,<0, then
h2=h . If h1>0, then h2=h1+(A-K)(t2-t1)/f.

p

A flow diagram for subroutine WTABLE is shown in figure 10.

This model of the vertiﬁa]-f]ow component assumes that the direction
of flow is vertical and ignores any horizontal compqnent of flow that
may exist. Field water-level measurements in wells and piezometers
indicate that the vertical gradient between the water table in the con-
fining bed and the potentiometric surface in the aquifer is commonly 100
times or more the horizontal gradient. This indicates that, in general,
vertical flow predominates in the confining bed although horizontal flow
might be important locally, especially where lenses of more permeable
material with Targe lateral extent occur in the confining bed.

The parameters that control the response of the water table are the
hydraulic conductivity between the base of the root zone and the water table
(HCU), the hydraulic conductivity between the water table and the top of the
confined aquifer (HCL), and the water-table storage coefficient (WTSTO).
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Figure 10.—Flow diagram of WTABLE subroutine.
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The initial values of HCU, HCL are determined from estimates of hydraulic
conductivity for the entire confining bed from test-hole logs. As cali-
bration of the model proceeds, these parameters are changed to improve the
match between model results and field data on water-table position. Gener-
ally, HCU is increased to increase recharge to the water table and cause a
higher altitude for the water table or vice versa if the opposite effect
is desired. WTSTO is increased (or decreased) to increase (or decrease)
the amount of water-level fluctuation. HCL is increased to increase
recharge to the aquifer (and a concomitant release of water from water-
table storage) or decreased if less recharge to the aquifer is desired.
Both HCU and HCL should change with a changing position of the water table
for nonuniform material. However, for simplicity of the model, this cor-
rection is not made.

hp is assumed constant in WTABLE and is set equal to the potentio-
metric head at the beginning of period for which the vertical flow between
the soil zone and the water table is computed in DREAM. Then a new water-
table altitude is computed, based on the initial hp and the vertical-flow
rate, down to the water table. Later, a new hy value for the end of the
period is computed in the horizontal-flow component based on the new
water-table altitude. This explicit sequence, instead of an iterative
sequence, was chosen to minimize execution time for the program, although

it may cause a water imbalance in the water-table component. That is,

the inflow of water to the water table may not be equal to the outflow.
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Horizontal-flow component

The differential equations for flow in the confined aquifer are solved
by finite-difference approximations at nodal points in a rectangular grid,
superposed on the aquifer. The program accommodates modeling (1) irreg-
ular aquifer configurations; (2) nonhomogeneous transmissivity and storage
coefficient of the aquifer; (3) areal variations in thickness and con-
ductivity of streambeds and lakebeds; and (4) various boundary conditions,
including discharging or recharging wells and changes in stream and lake
stage, accretion, and evapotranspiration.

Accretion and evapotranspiration from the aquifer are computed within
the program and are discussed under "Soil-moisture accounting component"
and "Vertical-flow component."

The finite-difference matrix is a rectangular array of nodes, super-
posed on a plan view of the aquifer. Data on properties of the aquifer
and boundaries are specified for each node. The location of each node is
designated by the intersection of a row and a column in the network.
According to the convention adopted for this report, rows are numbered
from the top to the bottom; columns are numbered from left to right. The
matrix size for SUPERMOCK is specified by the user. The matrix is limited
to 80 columns by format statements of the program; the number of rows is
not limited.

The spacing of nodes is designated separately in the x and y directions.
Node spacing can be increased (or decreased) parallel to each axis to en-
large (or reduce) the model, depending on the detail desired along each
side. Experience has shown that the grid spacing cannot be increased more
than 1.5 times between adjacent nodes without incurring noticeable trunca-

tion error.
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A numerical method, the ADIP (alternating-direction implicit procedure)
‘method, is used in SUPERMOCK for solving the finite-difference approxima-
tions of the differential equation for ground-water flow. This method is
described in detail by Peaceman and Rachford (1955). Application of the
method of solution was used by Pinder and Bredehoeft (1968), Pinder (1970),
~ and Bedinger and others (1973) to solve equations of ground-water flow.

As the name inplies, ADIP uses an alternating-direction procedure ih
solving the finite-difference equations of ground-water flow. The program
computes the‘head change at all nodes in the aquifer at successive 1ncreménté
of time. At each time step, the equations are solved ih the matrix by a]fer-
nately cycling through the matrix by rows, and then cyc1ing through the |
matrix by columns. When cycling through the matrix by rows, an equation is
set up for each node, incorporating three unknan heads in the direcfion'of
the rows and three known heads in the direction of the columns. When cycling
through the matrix by columns, the known and unknown heads are jnterchanged
from the previous cycle. For a more complete presentation of ADIP, the reader

is referred to Pinder and Bredehoeft (1968).

Preparation of Input Data

An outline for the preparation of the input-data deck for the SUPERMOCK
program is given in the following. Some of the input data are read from disk
or tape files instead of cards. A discussion of the creation of such disk or
tape files fbr an actual study will be included in a report available through
the National Technical Information Service to be published in 1977 (A. H.
Ludwig, oral commun., 1976). The outline is keyed to table 2, which contains
formats for coding input data. The components of the input deck are illus-
trated in figure 11.
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table 2.—Input data for

SHPERMOCK  pirog ram

Cutline reference | Number of cards |Columns Format C;g?;gTe input item Remarks
1. Parameters 1 1-10 F10.1 XM Node spacing (ft) in x direction.
11-20 |F10.1 YM Node spacing (ft) in y direction.
- M
21-25 |I5 Humber of rows. Code only those pa-
26-30 |15 N Humber of columns. rameters that are
uniform,
31-40 [F10.1 ™ Transmissivity (ft2/d).
41-50 [F10.1 SM Aquifer storage coefficient
dimensionless).
51-52 |12 17DX Switch indicating if node spacing |If XM and YM are coded,
. is constant (ITDX=1). set ITDX=1,
- An appropriate value
53-62 [E10.3 BALSTD Mass balance standard. 1 gp(pgrcent).
63-65 |13 NDAZ Time step increment, in days.
2. Precipitation 1 1-5 15 IRX8 Offset pointer into daily precipi- |Number of days from be-
parameter tation data (days). 4 data o gggg:ﬁ?;51§gké?n
3. Beginning date 1 1-2 12 IMON Month of starting time.
4-5 12 IDAY Day of starting time.
7-10 14 IYEAR Year of starting time.
4. Duration 1 1-6 F6.1 QPER Duration of simulation, in days.
5. Variable water- | 1 1-3 13 MO1 Beginning row for output.
table output
parameters 4-6 13 M02 Ending row for output.
7-9 13 NO1 Beginning column for output. This output gives
- : nodes and correspond-
10-12 |13 NO2 Ending column for output. 1ng]degths to water
. oo : . . Tow land sur-
13-15 |13 INDC Switch indicating if printed out- ab’e be
put should be in tabular (INDC=1)| facg.  Depths from 1
or map (INDC=0) form. ; are given. A
AR g o
! 1-80 | 2084 LABEL Identification heading for tabular printed as ¢
and card output. ft. If neither tabu-
lar, map, nor.card
1tod i-72 [12(Fa.0,211) | CTIME(I), | A CTIME should be coded to corre- | Terra'al} eommpe”
ICODE(I), spond to each TTIME for which thel pyo\ “ ¢
JCODE(I), water-table values computed are L=(QPER/NDAZ)+]
1=1,L to be included in an average com-| tpan'io1 4f <13 or
putation or a maximum comparison.| ;.o ¢ 12<L<23 t
ICODE=0 for average. =<, etc.
ICODE=1 for maximum,
JCODE is the number of time steps
to be considered for each output
data set.
6. Precipitation 1 1-4 14 MO Number of daily-precipitation and
and potential potential-evapotranspiration
evapotranspira- values.
tion
3 per Card 1 |10-11 [I2 IYRD Calendar year,
month
for the 12-13 |12 IMOND Calendar month.
dura- Daily precipitation and
tion 15-74  [10F6.2 PRECIP(J) Daily-precipitation values(inches)| Potential evapotranspi-
Day 1 through day 10. ration may begin before
the beginning date
Card 2 | 15-74 |[10F6.2 PRECIP(J) Daily-precipitation values (inches).| IMON/IDAY/IYEAR.
. Day 11 through day 20.
Card 3 {15-80 |11F6.2 PRECIP(J) Daily-precipitation values (inches).
Day 21 through end of month,
Number of cards 1-70 10F7.4 PE(J) Daily potential-evapotranspiration
depends on MO values (inches).
7. Output codes 1 1 n 1PCO(1) Code for potentiometric surface
and water-table altitudes to be
printed for each observation
well at each time step.
2 n 1PCO(2) Code if tabular and (or) map out-
put for the potentiometric sue-
face is desired at time steps to| Code as 1 to obtain
be specified later (KSYM). the indicated out-
put.
3 n IPCO(3) Code if tabular and (or) map out-
put for accretion to the aquifer
is desired at time steps to be R
specified later (LSYM). \
4 n 1PCO(4) Code if tabular and {or) map out-

put for the water table is de-
sired at time steps to be
specified later (KWSYM).

69



Table 2.—Input data for SUPERMOCK program—Continued

Program

. Columns Format
Outline reference Number of cards orma variable Input item Remarks
8. Project title 1 1-80 20A4 INO(I) Code title of project for which
analysis is being made.
9. Date of analy- |1 1-2 12 KMON Month of calendar date of analy-
sis sis.
3-4 12 KDAY Day of calendar date of analysis.
5-8 14 KYR Year of calandar date of analysis.
10. Nonuniform node | 1 1-3 I3 IXMIN Column number.
spacing
4-6 13 TXMAX Column number.
7-16  [F10.1 XINF Node spacing from column 1 to
IXMIN and IXMAX to N. Omit if ITDX=1. This
17-26  |F10.1 X Node spacing from column IXMIN to [ OPtion allows for one
IXMAX. user-defined area
wighin the_grid in
27-29 |13 IYMIN Row number. which spacing may be
increased or de-
30-32 |13 TYMAX Row number, creased by rows and
{or) columns.
33-42 |F10.1 YINF Node spacing (ft) from row 1 to
IYMIN and row IYMAX to M.
43-52  |F10.1 Y Node spacing (ft) from IYMIN to
TYMAX,

11. Alphameric map |1 1-2 12 NS~ Number of symbols used,
used to define
hydraulic con-| 1 to 8 1-72 8(A1,E8.1) SAT(IXX,1) Alphameric symbol, SAT(IXX,1), and
ductivity and SAT(IXX,ZS,' corresponding sequence number
evapotran- IXX=1,NS SAT(1XX,2). The decoded map of
spiration sequence numbers is transferred

to array AREA in the program.
M 1-N NI CARD(J), CARD is the symbol representing
J=1,N the sequence number corresponding
to the order in which hydraulic
conductivity and evapotranspira-
tion data for each area defined
on the map will be read.

12, Evapotranspi- 12 1-70 10F7.5 GWETO(I,J), | GWETO holds values of
ration divided J=1,30, ET/SAT.HYD.COND. for 4 ranges of
by saturated 1=1,4 hydraulic conductivity from the
hydraulic water table to 30 ft above. Each
conductivity row holds a set of values for a

different range of hydraulic
conductivity (dimensioniess).

13. Data computed 1 1-2 12 NLOGS Number of representative wells
from repre- : used in defining hydrologic prop-
sentative erties of subareas in AREA map.
well lithology Should be equal to the number of
and used in symbols used in AREA,
defining hy-
drologic prop-
erties of the
subareas de-
fined in AREA

1 to NLOGS 1-4 A4 INO(I) Representative well number,
11-20 |F10.5 HCU(T) Hydraulic conductivity from root
zone to water table (ft/d).
Each card defines the
21-30 [F10.5 HCL(T) Hydraulic conductivity from water | properties of a sub-
table to top of aquifer (ft/d). area in the AREA map.
31-40 |F10.5 THK(1) Thickness (ft) from surface to top
of aquifer.
41-50 [F10.5 WTSTO(1) Storage coefficient for water
table (dimensionless).

14, Initial alti- 1 to K 1-60 20F3.0 H(I,J,1) These are average altitudes (ft) of| K depends on size of
tude of the the initial potentiometric surface| grid. If there are
potentiometric based on available data. 80 columns, K=4(M)
surface M=Number of rows.

15. Land-surface 1toK 1-60 2013 ELEV(I,J) Land-surface altitude (ft) at each| See Remark 14.
altitudes grid node.

16, Alphameric map | 1 1-2 12 NS Number of symbols used.
used to de- .
fine root 1to8 1-72 8(A1,E8.1) SAT(IXX,1), | Alphameric symbol, SAT(IXX,1), and
depth over the SAT(IXX,2), corresponding value for root
grid area IXX=1,NS depth (ft), SAT(IXX,2). The de-

coded map of root-depth values is
transferred to array RD.
M 1-N NI CARD(J), CARD is a symbol representing a
J=1,N root-depth value.
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Table 2.—Input data for SUPERMOCK program—Continued

Outline reference Number of cards |Columns Format Program Input item Remarks

variable

17, Soil parameters |1 1-6 F6.1 - SMSIN Initial value for SMS (surface

moisture storage), in inches.

7-12 F6.1 KSAT Saturated hydraulic conductivity
for soil, in inches per day.

13-18 |F6.1 DRN Maximum drainage rate for soil,
in inches per day.

19-24 [F6.1 SWF Suction (tension) at field capac-
ity, in inches.

25-30 [F6.1 RGF Ratio of wilting point tension to
tens{on at field capacity, dimen-
sionless,

31-36  |F6.1 XNORM Parameter of drainage function for
soil. Drainage rate is an
inverse function of XNORM.

37-42 |F6.1 SMSM Maximum water held in surface
moisture storage, in inches.

18. Optional param- {1 1 n IPS Data-level indicators for hydrau- | Either streambed mater-
eters Tic conductivity and thickness of| ial or a confining bed

2 n ISAM streambed material, respectively:| can be modeled but not
1=Parameter uniform. both. If a confining
2=Parameter varies. bed is modeled, the
3=Parameter not modeled. head in the source bed

is read in as though

3 n 1Pz Data-level indicators for hydrau- it were a stage for a
lic conductivity and thickness partially penetrating

4 n 1AM of the confining bed, respectively.| Stream.
1=Parameter uniform,
2=Parameter varies,
3=Parameter not modeled.

5-12 £8.1 PSM Hydraulic conductivity (ft/d)
of streambed material,

13-20 |{E8.1 SAMM Thickness (ft) of streambed Code values of param-
material, eters that are

uniform (coded 1 in
21-28 | E8.1 PZM Hydraulic conductivity (ft/d) of columns 1 through 4).
confining bed normal to plane of
aquifer. .
29-36 | E8.1 AMM Thickness (ft) of confining bed.
19. Nonhomo-|19.1 1 1-2 12 NS Number of symbols used. This sequence of cards
geneous| through - is repeated for each
param- 19.6 |1 to8 1-72 8(A1,E8.1) SAT(IXX,1), | Alphameric symbol SAT(IXX,1) and parameter modeled as
eters | SAT(IXX,2),] corresponding parameter value nonhomogeneous. The
1XX=1,NS SAT(1xX,2). first card in each
sequence specifies

M 1-N NID CARD(J), CARD is the symbol representing the number of Symbolg;
J=1,N the value of a nonhomogeneous used, next are 1-8

parameter.

cards as needed, in-

dicating the alpha-

meric representation
of the mapped param-
eter values, next are
the M cards (1 card
for each row), each
containing N alpha-
meric symbols (1 for
each column), Sets
used are stacked in
the following order:

1. Transmissivity
(ft2/d).

2. Aquifer storage
(dimensionless).

3. Conductivity
(ft/d) of
streambed.

4, Thickness (ft) of
streambed.

5. Conductivity (ft/d)
of confining bed
beneath underlyina
aquifer.

6. Thickness (ft) of
confining bed
beneath underlyinn
aquifer.
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Table 2,

—Input data for SUPERMOCK program—Continued

Sattine reference Number of cards [Columns Format C;g?;gTe Input item Remarks

20. Optional out- 1-L 1-80 80A1 KSYM(I), Decoding arrays to determine at Each member of each
put decoding I=1,K what time step and what type of ‘array corresponds to
arrays output will be printed for the a time step beginning

1-L 1-80 80A} LSYM(I), potentiometric surface, accre- with TTIME(2)=NDAZ.

1=1,K tion, and water table, respec- Therefore, if K=num-
tively. KSYM is entered only if ber of time steps,

1-L 1-80 80A1 KWSYM(I), IPCO(2)=1; LSYM is entered only then L=1 if K280, or

I=1,K if IPCO(3)=1; and KWSYM is L=2 if 80<K:i160, etc,
entered only if IPCO(4)=1. Code each entry as
either blank, A, B,
or C.

Blank: No output.

A: Distribution map.

B: Tabular printout
by columns.

C: Distribution map
and tabular
printout.

21, Invariant 1 1-3 13 NSTGE Number of XSTAGE.
stream stages

- Enter a blank
4-6 13 NPSTGE Number of XPSTGE. card if there|
are no invar-
iant stream
7-9 13 KPNT Switch indicating if invariant stages.
stages should be printed
- (kPNT=1), or not (KPNT=blank). Note.--
1 to NSTGE 1-5 | 5.0 XSTAGE Fully penetrating stream stage (ft). Ef,,fura"n
6-77 18(212) IR(1),IC(I), | Row, IR{I), and column, IC(I), for |Omit if NSTGE ::?g:s
1=1,18 which stream stage applies. is blank. is mean
Each stage value can be associated sea
with as many as 18 nodes. Jevel.

1 to NPSTGE 1-5 F5.0 XPSTGE Partially penetrating stream

stage.
Omit if NPSTGE
6-77 18(212) IR(1),1C(1), | Row, IR(I), and column, IC(I), is blank
1=1,18 for which stream stage applies.
Each stage value can be associated
with as many as 18 nodes.

22. Observation 1 1-2 12 WELLS Number of observation wells,
wells

Number of cards 1-80 10(A4,212) WENO(I), WENO(I) is an alphameric well-

depends on IR(I), identification number; IR(I) and

wells 1c(1), IC(I) are the corresponding row

I=1, WELLS and column locations.

23, variant main- None | —e-ee- None NOSTAG The number of main-stem river
stem river- stages and corresponding nodes to] These parameters are
stage be read from a magnetic disk or read as one
parameters tape data set each time step. variable-length

spanned record from

------ None NOSET Number of average sets. a data set loaded
- on a magnetic disk
------ None NODAYS Time-step increment, in days. or tape.

1 1-4 14 NOPP The number of nodes on the main NOPP must be less
stem that are to be treated as than or equal to
partially penetrating. NOSTAG.

Number of cards 1-80 2014 1PP(J), Nodes on main stem to be treated Omit if NOPP=0.

depends on NOPP J=1,NOPP as partially penetrating.

Number of cards 1-80 2014 1J(1), Nodes on main stem to be treated NOST=NOSTAG-NOPP.

depends on NOST 1=1,NOST as fully penetrating, Omit if NOPP=NOSTAG.

1 1-5 15 NBEGN Sequence number corresponding to NBEGN will control
beginning day for which stage starting point in
data will be read from disk or both main-stem and
tape each time step, tributary-stream

data sets.

24, Withdrawal | 1-4 14 IWDR Switch indicating if pumpage is Code IWDR=1 if pump-
(pumpage) to be modeled. aqe will be mod-
parameters _ eled,

5-8 14 IWDINT Switch indicating if pumpage will | Code IWDINT=1 if
be read in with one rate as- constant method is
sociated with several nodes, or used, or IWDINT=
with the withdrawal rate variable] blank if variable
for each node indicated. method is used.

9-12 14 IWOT Switch indicating if withdrawal IWDT=1 if yes;
rates are to be printed, IWDT=blank if no.

13-16 | 14 IDNT This is the variable time-step Must be an even
increment, in days, for read<in nuitiple of NDAZ.
of withdrawal rates. If pumpage is mod-

eled, the first
read-in will be at

TTIME=NDAZ and

every IDNT days

thereafter.
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Table 2.—Input data for SUPERMOCK program—Continued

Program

Outline reference Number of cards [Columns Format variable Input item Remarks
25, variant tribu- | None ~ |------o None NPSTAG The number of tributary stream This parameter is read
tary stream- stages and corresponding nodes as one variable-length
stage param- to be read from a magnetic disk spanned record from a
eters or tape data set each time step. data set loaded on a
magnetic disk or tape
------- None 1JP(1), Nodes to which tributary stream Each of these nodes
I=1, stages will be associated. will be treated as
NPSTAG partially penetrating.
These nodes comprise
another single,
variable-length record
in the tributary-
stream data set.
A1l of the following input data will be read repetitively for the duration
26, Withdrawal 1 1-4 14 NR Number of withdrawal rates to be Entered only if
rates to be read, IWDR=1.
read at
TTIME=NDAZ and| Number of cards [1-6 213 IF(1),JF(I) | IF(I) is a row number, JF(I) is This format is used
every IDNT depends on NR a column number, and Q(IF(1),JF(I)) | only if IWDINT=blank.
days there- 7-16 £10.3 Q(IF(1), is the withdrawal rate (ft3/d)
after JF(I)) associated with this specific
node.
17-22 [213 1F(1),
JF(I)
23-32 |E10.3 Q(1F(1),
JF(I))
33-38 (213 IF(1),
JF(I)
39-48 |E10.3 Q(IF(1),
JF(I))
49-54 | 213 IF(1),
JF(1)
55-64 (E10.3 O(IF(I;,
JF(T)
65-70 ]2I3 IF(I),
JF(I)
71-80 |E10.3 Q(IF(1),
JF(1))
1 1-4 14 MR Cumulative sum of withdrawal This for- |These 2
nodes. mat is cards are
used only| repeated
if NR times.
IWDINT=1,
5-76 2413 1F(1),JF(I),| IF(1), row number, JF(I), column As many as
I=JR,MR number, For the first card read 12 nodes
JR=1 in the program and MR is the| can be
number of nodes on the card. associ-
Thereafter, JR=MR+1 and MR is a ated with
cumulative total of the nodes on the same
the card being read and each card| with-
that has been read. . drawal
rate.
This is the withdrawal rate (ft3/d
1 1-10 £10.3 (] to be associated with the aéove/ )
nodes.
27, Variant main- None | -===--- None oum 1, Dummy variables for calendar date | This is 1
stem river “DuM 2, of the average set to be read. varidle- |these datal
stages DUM 3 length are read
spanned | o5ch timel
record. step. The|
- - first
None | ===---d None JJ Sequence number for this set of This also | 4ata used|Note.--
average stage data. is 1 is when Datum
record. | ))-NBEGN.| for
- all
None | —----ee None 19(17), 1J(IT): node, and HX(IT): corre-] This also stage
HX(IT), sponding river stage (ft). is 1 val-
1T=1,NOSTAG record ues
: is
28, variant tribu-| None = | ------4 None Jd Sequence number for this set of This is 1 lthese datal mean
tary stream average tributary stream data. variable- | 310 pead | sea
stages length | oach time| Tevel
spanned step. The
record. first
: data used
None | eeeeend None 10P(IT), 10P(IT): node, and HXP(IT): This also | $3 apen
HXP(IT), corresponding stream stage is 1 JJ=NBEGN.
IT=1,NPSTAG]  (ft). record.
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13.2 AREA
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AREAS

13. AREA
PARAMETERS
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Figure 11, sheet 1 of 3.—Input-data deck for SUPERMOCK program.



EACH DECK CONSISTS OF A
CARD SPECIFYING THE NUMBER
OF SYMBOLS FOLLOWED BY /|
TO 8 CARDS OF SYMBOLS AND
A CODED ARRAY OF ONE CARD
FOR EACH ROW OF THE MODEL

SL

20.3 ARRAY FOR
WATER TABLE

Y

20.2 ARRAY FOR g
ACCRETION

X
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SURFACE

19.6 THICKNESS
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Figure 11, sheet 2 of 3.—Input-data deck for SUPERMOCK program.
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26./ NUMBER OF
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RATES

23. VARIANT MAIN.
STEM PARAMETERS

22. OBSERVAT/ION

24. WITHORAWAL
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Figure 11, sheet 3 of 3.—Input-data deck for SUPERMOCK program.



1. Model parameters

One card--four of the parameters are coded only if they are to be
uniform. They are: node spacing in the x direction (XM) and in the y
direction (YM), transmissivity (TM), and aquifer storage coefficient v
(SM). Each of these that is to be nonuniform should be left blank. Also,
on this card are the number of rows (M) and columns (N), a switch (ITDX)
indicating if node spacing will be uniform, a mass-balance standard
(BALSTD), and the time-step increment (NDAZ). The mass balance (BAL) is
printed for any time step if it exceeds BALSTD. The purpose of this com-
parison is to check the performance‘of the model. A large mass balance
indicates errors in the computational process; a small mass balance indi-
cates that the computations are proceeding satisfactorily. A sum (CBAL)
is computed for net flow in and out of the model and the change in storage
of the model. Ideally, CBAL would be zero .but it is not, due to roundoff
and other errors in computation. BAL is computed as the percentage of the
absolute value of CBAL to the total flux. The total flux is one-half the
sum of the absolute values of the flow components. The one-half multiplica-
tion is based on the supposition that each flow component is counted twice,
one as inflow or gain in storage and again as outflow or decrease in storage.
A suitable value for BALSTD is 5 (percent) or less.
2. Precipitation parameter

One card--the only parameter on this card is IRX8, an offset pointer
into the daily-precipitation array allowing subroutine DREAM to orient it-
self properly in computing accretion. IRX8 should be initialized to point

to the desired beginning day in the daily precipitation array.
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3. Beginning date

One card--contains the calendar date of the first day of the period. to
be analyzed.
4. Duration

One card--contains one parameter, QPER, giving the duration, in days,
to be covered in the analysis.

5. Variable water-table output parameters

A group of cards--card one contains the beginning (MO1) and ending (M02)
rows, and the beginning (NO1) and ending (NO2) co]uﬁns for output from the
water-table array, and a switch (INDC) indicating if the printed output
should be in a tabular or map form. Card two contains an identification head-
fng, which will be printed at the beginning of the tabular print and punched
on the first card of the card output if cards are punched. Next are a group
of cards that contain CTIMES. CTIMES correspond to computation times (TTIMES)
and define a period of interest for which output is desired. Accompanying
each CTIME are two codes: ICODE, indicating if an average depth to water is
to be computed for the period or if a comparison to determine the maximum
depth to water is to be made; and JCODE, indicating the number of time steps
that will be included in a period of interest.

If either tabular or map output is chosen, the program automatically
punches cards containing corresponding nodes and depths to water, computed
according to the dictates of CTIME, ICODE, and JCODE.

If none of this output is desired, leave all cards blank. If map or
tabular output is desired but not cards, set unit 11 to DUMMY instead of
SYSOUT=B on the appropriate data-definition (DD) card in the job control.

6. Daily precipitation and potential evapotranspiration
A group of cards--card one contains the number of precipitatidn and

potential evapotranspiratipn values (MO) to be read. Next are two groups
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of cards; the first group contains daily precipitation values for the
duration, and the second group contains daily-potential-evapotranspiration
values for the duration. It is.the responsibility of the user to furnish
potential-evapotranspiration values for the program. Many methods of
estimating potential evapotranspiration exist in the literature, one of
which is by Thornthwaite (1948). |
7. Output codes

One card--containfng switches controlling some types of program output.
8. Project title

One card--contains title of project for which analysis is being made.
This title will be reproduced on the heading sheet of the printed output.
9. Date of analysis

One card--contains calendar date of the day on which the analysis is
being made.
10. Nonuniform node spacing

One card--if node spacing is variable, this card contains the informa-
tion for defining that spacing; if node spacing is uniform, this card is
omitted.
11. Alphameric map used to define hydraulic conductivity and evapotrans-
piration

A group of cards--the first card specifies the number of symbols to
be used, next are one to eight cards, containing a set of sequence numbers
and a corresponding set of single alphameric symbols by which the sequence
numbers are mapped. As many as 64 alphameric symbols are possible. The
symbols in each row in the array are coded on a card, using one card for
each row.
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i2. Evapotranspiration divided by saturated hydraulic conductivity

Twelve cards--containing values of ET/SAT.H.C. for four ranges in
hydraulic conductivity. Depths covered are from the water table to 30
feet above. Cards 1-3 contain values for HC<0.004; cards 4-6, for
0.004<HC<0.040; cards 7-9, for 0.040<HC<0.400; and cards 10-12, for
0.400<HC.
13. Representative well data

A group of 6érds--card one contains the number of representative wells
used (NLOGS) and, consequently, the number of cards to be read. This num-
ber must be equal to the number of symbols used in the HC and ET map; Each
of the next NLOGS cards contains five parameters; the well number of the
representative well, the upper and lower hydraulic conductivities, the
thickness from the surface to the top of the aquifer, and a storage coef-
ficient for the water table. The parameters on each card will be associated
sequentially with the appropriate subarea in the alphameric map described
in number 11 of the outline.
14. Initial altitude of the potentiometric surface

A group of cards--each card contains 20 values. The initial values in
the H array are read from the values in this deck by rows.
15. Land-surface altitude

A group of cards--each card contains 20 values. The ELEV array is read
from the values in this deck by rows.
16. Alphameric map used to define root depth

A group of cards--the first card specifies the number of symbols to be
used, next are 1 to 8 cards containing the set of mapped values of root

depth and a corresponding set of single alphameric symbols by which the
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of confining beds (if the appropriate optional parameter indices indicate
nonuniformity). The first card in each sequence specifies the number of
symbols used, next are one to eight cards containing the set of mapped
values of the parameter and a corresponding set of single alphameric sym-
bols by which the values are mapped. As many as 64 alphameric symbols are
possible. The symbols in each row in the array are coded on a card, using
one card for each row in arrays containing as many as 80 nodes. A map of
each nonhomogeneous optional parameter is included in the printed output.

The number of symbols used and, therefore, the number of subareas
defined in the aquifer-storage-coefficient map must be equal in number to
those used in the map defining hydraulic conductivity and evapotranspira-
tion.
20. Optional outpht decoding arrays

Zero to X number of cards, depending on the type of output desired and
the duration. Three groups of cards are possible. Each of the groups com-
prises an output decoding array. The number of members in each array
equals the number of time steps beginning with TTIME(2)=NDAZ. The first
array, KSYM, controls output of potentiometric-surface altitudes (ft). It
js included in the data deck only if IPCO(2)=1. The second array, LSYM,
controls output of accretion rates (ft/day). It is included in the data
deck only if IPCO(3)=1. The third array, KWSYM, controls output of water-
table altitudes (ft). It is included in the data deck only if IPCO(4)=1.
Each array member may be A, which indicates distribution map output; B,
which indicates tabular printout; C, indicating both; or blank, indicating
no output is desired at this time step. Each position in the arrays cor-
responds with a time step in the duration of the model. For example, if

NDAZ=10 and 800<QPERS1,600,and a distribution map of the accretion rates is
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values are mapped. As many as 64 symbols are possible. The symbols are
coded on a card, using one card for each row.
17. Soil parameters

One card--contains a group of values defining various soil parameters
used by subroutine DREAM in computing accretion. (See discussion of
DREAM, p. 52.)
18. Optional parameters

One card--contains indices for hydraulic conductivities and thick-
nesses of the streambed and lakebed materials and of confining beds. The
modeling of these parameters is optional. The indices indicate whether or
not each parameter is modeled and, if so, whether it is uniform or non-
uniform throughout its occurrence. The values of these parameters, if
modeled and if uniform, are coded on the same card with the indices.
Efther streambed material or a confining bed (underlying the aquifer) can
be modeled but not both, because the two differing values would have to
be stored in the same array. If a confining bed is modeled, the data for
head in the source bed would be input as though it were stage data for a
partially penetrating stream (HO). The head in the source bed would be
coded, according to outline reference 21, if it is invariant, and according
to outline reference 25, if it varies with time.
19. Nonhomogeneous optional parameters

This part of the deck consists of from zero to six sequences of cards--
one sequence of cards for each parameter modeled as nonhomogeneous. The
parameters that may be coded here are transmissivity (if TM#0) aquifer
storage coefficient (if SM#0), hydraulic conductivity and thicknesses of
streambed and lakebed material (if the appropriate optional parameter

indices indicate nonuniformity), and hydraulic conductivity and thickness
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desired at time steps 500 and 810, then IPCO(3)=1, and two cards would be
entered for LSYM. The first card would have an "A" punched in column 50
and the second, an "A" in column 1.
21. Invariant stream and lake stages

One card--containing the number of fully penetrating (NSTGE) and the
number of partially penetrating (NPSTGE) stages to be read, and a switch
(KPNT) indicating if these stages should be printed.

If NSTGE>0, one or more cards containing partially penetrating stages
and associated nodes are read.

If ne invariant stream or lake stages are to be read, enter on]y:the
first card blank.
22. Observation wells

One card--containing the number of observation wells to be used.

One or more cards--containing well numbers and associated nodes.
23. Variant main-stem river-stage parameters

No cards--these data are read from a disk file. The parameters read
are: NOSTAG, the number of méin-stem river stages and corresponding nodes
to be read each time step; NOSET, the number of average sets (equal to‘the
number of time steps beginning with TTIME(2)=NDAZ); NODAYS, the time-step
increment (equal to NDAZ).

One card--contains the number of nodes on the main stem to be treated
as partially penetrating (NOPP).

One or more cards--containing the nodes on the main stem to be treated
as partially penetrating (only if NOPP>0).

One or more cards--containing the nodes on the main stem to be treated

as fully penetrating (only if NOPP<NOSTAG).

83



One card--contains sequence number (NBEGN), which should correspond
to the sequence number of the desired beginning day for which stage data
from the disk files will be used.

24, Withdrawal parameters

One card--contains switches controlling the input of withdrawal rates.
The switches are IWDR, IWDINT, IWDT, and IDNT. Code IWDR=1 if pumpage is
to be modeled. Code IWDINT=1 if a rate is to be associated with several
nodes, or IWDINT=blank if the rates will vary from node to node. Code
IWDT=1 if withdrawal rates and associated nodes are to be printed. Code
IDNT equal to the time increment to read withdrawal rates.

25. Variant tributary-stream parameters

No cards--these data are read from a disk file. The first parameter
(NPSTAG) read is the number of tributary-stream stages and associated
nodes to be read each time step. Next is an array (IJP) of nodes to which
tributary-stream stages will be associated and which will be treated as
partially penetrating.

From this point, data are read repetitively for the duration.

26. Withdrawal rates

These cards are included in the data deck only if IWDR=1.

One card--contains the number of withdrawal rates to be read (NR).

If IWDINT=blank, a card or group of cards is read containing NR nodes
and associated withdrawal rates.

If IWDINT=1, two cards are read for each indicated withdrawal rate
from one to NR. The first card in each set contains the cumulative num-
ber of withdrawal nodes (MR) and a 1ist of nodes (IF and JF). The second

card contains the withdrawal rate to be associated with these nodes.
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27. Variant main-stem river stages

No cards--these data are read from a disk file. The first record
read contains dummy variables for the calendar date of the data to be
read. The second record is a sequence number JJ, which increases by one
with each set of stages read. JJ is used to locate the first set of
stages to be used--for the first set of stages to be used, JJ must equal
NBEGN. The third record is a group of associated nodes and river stages.
28. Variant tributary-stream stages

No cards--these data are read from a disk file. The first record
read is a sequence number JJ. Again, the model will not use stage data
associated with a JJ less than NBEGN. The second record is a group of

nodes and associated river stages.

COMPUTER PROGRAM DATE

General Features

DATE, program C323, is a manipulative program developed to process
computed altitudes of the potentiometric surface and water table passed
to it in the job stream by SUPERMOCK. The altitudes are converted to
depth below land surface and reordered by observation well or node level.
The data for each well are associated with appropriate dates and written
in a sequential disk data set in card-image format. This data set is
passed to HYDROG, which will produce hydrogéaphs of the computed data.

Also, DATE compares the computed water levels with measured water
levels at the same locations for the high in the spring and the low in the
fall of a specified year (or years). A set of differences between the

observed and simulated potentiometric surface is computed. The maximum
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and minimum absolute difference, average, and standard deviation for this
set of differences are determined for use as aids in calibrating. Because
in many places observed data for the water table can be defined only within
a range, no statistics are computed. However, both the computed depths

to water and the observed ranges in depths to water are included in the
tabular printout. A flow diagram of the DATE program is shown in figure

12. A listing of the DATE program is given in table 3.

Preparation of Input Data

An outline of the input-data deck for the DATE program is given in
the following. The outline is keyed to table 4, which contains formats
for coding input data. The components of the input deck are illustrated
in figure 13.
1. Parameters

One card--the first parameter (LD) is the time increment for computing
dates for the water levels for each well. The second parameter (NORDS) is
the number of water levels for each well. The third parameter (ISTAT) is
a switch indicating if comparisons with observed data are to be made
(ISTAT=1).
2. Observation wells

A group of cards--card one contains the variable WELLS, the number of
observation wells. Next is one or more cards containing well-identification
numbers and corresponding nodes from the grid used in SUPERMOCK. The water
levels for each of these wells will be passed to HYDROG on a disk file as
card images in the format of a standard U.S. Geological Survey water-level

card.
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Figure 12.—Flow diagram of DATE program.
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Table 3.—DATE program listing

#edadgspttiditaitotioRaRtsepatEtaSSER RSSO ER RSSO RSEGESREMA]

MA L

MA I

PROGRAM DATE MAI
MAI

VERSION I1I MA T
MA

06/726/74 MAI

, MA I

BY JOHN TERRY MAI
MAI

MAl
#######*#####&%#{###*#bé##ﬁ##%*##*##***#&#%ﬂ%%&##*###&%###ﬁ%%*@%#*MAI

Birdrirtpdr GGG E SN RpEEA LS4 RSS RSB SGRASG RGOSR ERGGOEREERSRRREMA]

. MA T

THIS PROGRAM IS CONSTRUCTED TO PROCESS COMPUTED WATER-LEVEL MAT
ELEVATIONS FOR THE POTENTIOMETRIC SURFACE AND WATER TABLE. THESE MAl
DATA ARE PASSED TO ‘'DATE' BY THE GROUND-wWATER-FLOW SIMULATION MAI
MODEL s * SUPERMUCK?, MAI
THE DATA ARE CONVERTED TO OEPTH BELOW LAND SURFACE AND ASSIGNEDMAI

AN APPROPRIATE DATE. MAI

THE PROGRAM IS CAPABLE OF PERFORMING TwO FUNCTIONS. THE FIRST MAIL
IS ALWAYS PERFORMEDs THE SECOND IS OPTIONALS (1) THE WATER LEVELS MaAl
AKE REARRANGED BY WELL (OR NODE LEVEL) AND PASSED ON TO A THIRD MAI
PROGRAM (HYDROG) IN THE FORM OF A WATER-LEVEL CARD IMAGE. (2) THE MAI
COMPUTED WATER LEVELS ARE COMPARED TO MEASURED WATER LEVELS AT THEMAL

SAME LOCATIONS FOR THE HIGH IN THE SPRING AND THE LOW IN THE MAI
FALL OF A SPECIFIED YEAR. DIFFERENCES ARE TAKEN AND STANDARD MAl
DEVIATIONS COMPUTED FOR THE POTENTIOMETRIC SURFACE. BECAUSE MANY MAI
OF THE MEASURED DATA FOR THE WATER TABLE CAN BE DEFINED ONLY MAT
WITHIN A RANGEJNO STATISTICS ARE COMPUTED FOR THESE DATA. MA L
MAI

Ry T R R R R R 2 2 2 T LR R T R R R R R R Ry VY
A MAI

LO = TIME INTERVAL IN DAYS. MAL
MAI

NOKDS - NUMBER OF WATER LEVEL ELEVATIONS TO BE READ AT EACH POINT.MAI

MA 1

ISTAT - IF ISTAT EWUALS 1 » MEASURED DATA WILL BE READ FROM CARDS MAI
AND COMPARED WITH COMPUTED DATA. IF ISTAT IS WNOT EQUAL TO MAI

1 » NO MEASURED OATA WILL BE READ AND NO COMPARISON MADE. MAI

WELLS - NUMBER OF WELLS (OrR NODE LEVELS) FOR WHICH DATA HAVE BEEN z:i

: PASSED FROM SUPERMOCK. MAI
WENO - WELL NUMBER ¢! IR = KOW ! IC = COLUMN ::i
WTABL =~ HOLDS COMPUTED WATER=-TABLE VALUES, | ::i
XWAL - HOLDS COMPUTED POTENTIOMETRIC-SURFACE VALUES. :ﬁi
INITMs INITD9 INITY - BEGINNING MONTHe DAY s YEAR n:i
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Table 3.—DATE program listing—Continued

MAT

ELEV = LAND=-SURFACE ELEVATIONS AT SPECIFIED WELLS (OR NODE LEVELS)IMAL
MAI

POT - HOLDS MEASURED WATER LEVELS (IN DEPTH BELOW LAND SUKFACE) MA L
FOR POTENTIOMETRIC SURFACE. IF NO MEASURED WATER LEVEL IS MAl

AVAILABLE AT A SITEWENTER 9999, MAI

MAT

ISWT - INDICATES HOW MEASURED HATER TABLE IS DEFINED, ‘ MAL
RR = CLOSED RANGE. MAL

RL = MINIMUM DEPTH TO WATER GIVEN. MAL

RH = MAXIMUM DEPTH TO WATER GIVEN. MAIL

= DEPTH TO WATER DEFINED 8BY SINGLE VALUE OR NO DEFINITIOMAI

OF WATER TABLE POSSIBLE AT THIS SITE. MAL

A MAT

WLR = IF ISWT=RRsTHIS IS LOWER VALUE FOR CLOSED RANGE. IF ISWT=RLsMAI
THIS IS THE MINIMUM DEPTH TO WATER. MAI

MAL

WHR = IF ISWT=RRsTHIS IS UPPER VALUE FOR CLOSED RANGE. IF ISWT=RHsMAI
THIS IS THE MAXIMUM DEPTH TO WATER. IF ISWT= s THIS IS *THE'MAI

DEPTH TU WATER OR «9999 IS INSERTED TO INDICATE THAT NO MA L
DEFINITION OF THE WATER TABLE IS POSSIBLE AT THIS SITE. MAI

MAI

NYE - NUMBER OF YEARS OF OBSERVED DATA TO BE COMPARED WITH MA 1
COMPUTED DATA. MA L

MAI

ITPYR - YEARS SPECIFIED FOR WHICH COMPARISONS BETWEEN MEASURED MAI
AND COUMPUTED VALUES ARE TO BE MADE. MA L

MAI

AR R e I R R Y e Y Y T I ¢
MAl

INTEGER WELLS MA I
DIMENSION XWAL (609150) 9IR(60)9IC(60) sWENO(60) sWTABL(609150) MA I
DIMENSION IYEAR(150) 9IDAY (150)sIMON(150) sELEV(60) MA L
DIMENSION POT(2+60) sWLR(2960) yCOPO(2960) yCOWA(2960) sPSDF (60) » mMA
IWHR (2960) s ISWT(2960)91QB(4) s ITPYR(4) MA T
DATA IQB/'RRYy*RLY9'RHYy? v/ MAl
IDQ=10 MA I
100=4 MA I
IDIS=3 MA
IRD=5 MA L
IPT=6 MAI
IPCH=7 MA]
READ (IRDs1l) LDsNORDSsISTAT MAI
FOKMAT (I2+13912) ' MAI
READ (IRDs2) WELLS MAI
FORMAT (I2) MAI
READ (IRDs3) (WENO(JUX)sIR(UX) ¢IC(JUX)eUX=19WELLS) MA I
FORMAT (10(A4y212)) MAI
DO 4 IT=1+NORDS MAI
READ (IDQ) (WTABL(JXsIT)sWENO(JX)sJX=1eWNELLS) MAI
READ (IDO) (XWAL(JXsIT) oWENO(JX) eJX=19WELLS) MAI
READ (IRD»S) INITMeINITDSINITY MA I
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20

Table 3.,—DATE program listing—Continued

FORMAT (312)

READ (IRDs6) (ELEV(IF)+IF=1¢WELLS)
FORMAT (13(F6.2))

DO 7 IF=1.WELLS

DO 7 IT=]14NORDS
WTABL(IFSIT)=ELEV(IF)=-WTABL(IF4IT)
XWAL(IFIT)=ELEV(IF)=-XWAL(IFLIT)
IYEAR(1)=INITY
IDAY(1)=INITD

IMON(1)=INITM

DO 20 J=2+NORDS

IDAY (J)=IDAY (JU=-1)
IMON(J)=IMON(U=1)
IYEAR(J)=IYEAR (JU~-1)

IDAY (J)=IDAY (J)+LD

IF (IDAY(J) «GTe.28) GO TO 8
G0 TO 20

INDX=IMON (J)

GO TO (991599913999139999913+s9913911)9 INDX
IF (IDAY(J)+GT«31) GO TO 10
GO0 TO 20

IDAY (JU)=IDAY (u) =31
IMON(J)=IMON(J) +1

GO TO 8

IF (IDAY(J)eGTe31l) GO TO 12
G0 TO 20

IDAY (J)=1IDAY (J) =31
IMON(J) =1
IYEAR(J)=IYEAR(J) +1

GO TO 8 ‘

IF (IDAY(J)«GT«30) GO TO 14
GO T0 20

IDAY (J)=IDAY(J)=30
IMON(J)=IMON(J) +1

GO TO 8

AYEAR=IYEAR(J)
ATEST=AYEAR/4,
ITEST=IYEAR(J) /4
8YEST=ITEST

IF (ATEST-BTEST) 16418416
IF (IDAY(J)«GT.28) GO TO 17
GO TO 20

IDAY (J)=IDAY (J) =28
IMON(J)=IMON(J) +]

GO TO 8

IF (IDAY(J)«GT.29) GO TO 19
GO TO 20

IDAY (J)=IDAY (J) =29
IMON(J)=IMON(J) +1

G0 TO 8

CONTINUE

IF (ISTAT.NE.1l) GO TO 72
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Table 3.,—DATE program listing—Continued

READ (IRD+21) NYEs (ITPYR(I)oeI=1sNYE)
FORMAT (512)

DO 71 N=1,sNYE

COwA(1+1)=1000

COPO(1s1)=1000

COPO(2s1)=4001

COWA(291)=.001

IF (ITPYR(N).tQ.0) GO TO 71

READ (IRDe22) ((POT(IsJ)eJ=1sWELLS)sI=1+2)
FORMAT (16F5.1)

READ (IRDe23) ((ISWT(IeJ)sWLR(IsJ) sWHR(IeJ)sJ=1eWELLS)sI=142)

FORMAT (6(A2+2F5.1))

DO 30 I=1+NORDS -

IF (IYEAR(I)«NESITPYR(N)) GO TO 30

IF (IMON(I)eGE«2«ANDeIMON(I)WelLE&«1]l) GO TO 24
G0 TO 30

1u=1

IF (IMON(I)eGEWL7) GO TO 27

DO 26 K=1WELLS

1F (IMON(I)eEQe2¢ANDIDAY(I) LEJLD) GO TO 25
COPO(IUYK)=AMIN]1 (COPO(IUWK) s XWAL(KsI))
COWA(IUK)=AMIN]L1 (COWA(TUsK) s WTABL (KsI))
GO TO 26

COPO(IUsK)=XWAL (Ke1I)
COWA(IUWK)=WTABL(KsI)

CONTINUE

GO0 TO 30

Iu=2 -

IF (IMON(I)«GTell) GO TO 30

DO 29 K=1sWELLS

IF (IMON(I) eEQe7eANDSIDAY(I) .LEsLD) GO TO 28
COPO(IUsK)=AMAX]1 (COPO(IUsK) ¢ XWAL(KoI))
COWA(JTUsK)=AMAX]1 (COWA(TIUsK) sWTABL(KsI))
GO TO 29

COPO(IUK)=XWAL(KsI)
COWA(IUsK)=WTABL (KsI)

CONTINUE

CONTINUE

M=0

M=M+]

DO 32 L=1sWELLS

PSDF (L)=POT (MyL)-COPO(MsL)

IF (POT(MsL) eEQee9999) PSDF (L) =49999
CONTINUE

CALL TALLY(PSDFsPSTOT9yPSAVIPSSD9sPSMNyPSMXeWELLS)

WRITE (IPT+33)

FORMAT (1H1)

IF (M=1) 34434436

WRITE (IPT+35) ITPYR(N)

FORMAT (60Xs*SPRING 191912/60Xs* (FEBe=JUNE) ')
50 TO 38

WRITE (IPT+37) ITPYRI(N)
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Table 3.—DATE program listing—Continued

37 FORMAT (61Xe*FALL 19'912/760Xe? (JULY=NOV,) ") MAI
38 WRITE (IPT+39) MAI
39 FORMAT (1HO918Xs'"POTENTIOMETRIC SURFACE'sS1Xs"WATER TABLE?Y) MA ]
WRITE (IPTs40) MAI

40 FORMAT (1HO 92X 9 *WELL ' 9SX 9 'MEASURED?Y 96X 9 *COMPUTED ' 94X "DIFFERENCE4MAT
133X '"WELL'"45Xe "MEASURED'96Xs *COMPUTED?) MA I
WRITE (IPTe4l) MA ]

41 FORMAT (1Xe'NUMBER'+2Xe'DEPTH BELOW' 9y3Xs 'DEPTH BELOW' 98X 0419 436XeMAI
INUMBER?Y 42X "DEPTH BELOW' 93X 'DEPTH BELOW?!) MAT
WRITE (IPTe42) MA]

42 FORMAT (9Xe'LAND SURFACE'+2Xs'LAND SURFACE"952Xe'LAND SURFACE*s2XeMAI
1*LAND SURFACE?) MA1
WRITE (IPTe43) MAI

43 FORMAT (1H ) MAI
DO 65 I=]1.WELLS ‘MAT

IF (ISWT(MsI).NE.IQB(4)) GO TO 47 MAI

IF (WHR(MsI)eEQee9999) GO TO 60 MAI

IF (PSDF(I)eNEee9999) GO TO 45 MAI
WRITE (IPTs44) WENO(I)sCOPO(MeI) ¢yWENO(I) ¢gWHR(MyI)9COWA(MSI) MAI

44 FORMAT (2XoA4 99X " #4091 0XoFSe199Xe #1937 XeA49TXeFSe199XsFSel) MAI
GO TO 65 MAI

45 WRITE (IPTs46) WENO(I) 9POT(MeI)sCOPO(MeI)osPSDF(I)sWENO(I) sWHR(MsI)MAI
1+COWA(MyI) ’ MAI
46 FORMAT (2X9A49TX9FS el 99X 9FSelsTXeFS5el936XsA49TXoF54199X9F5.1) MAI
GO TO 65 MAI

47 ASSIGN 48 T0 IZQ MAI
IF (PSDF(1)eEQee9999) ASSIGN 50 TO IZQ MAI

IF (ISWT(MsI).EQ.IQB(1)) GO TO IZQs (48450) MAI
ASSIGN 52 TO IzQ : MAI

IF (PSDF(])+EQeea9999) ASSIGN 54 TO IZQ MAI

IF (ISWT(Ms]I).EQeIQB(2)) GO TO IZQe (52¢54) MAI
ASSIGN 56 TO IZ@ MAT

IF (PSDF(I)+EQ.e9999) ASSIGN 58 TO IZQ MAI

IF (ISWT(MyI).EQeIQB(3)) GO TO IZQs (56958) MATI

48 WRITE (IPT949) WENO(I) sPOT(MeI)9sCOPO(MeI) ¢PSDF(I)sWENO(I) sWLR(MsI)MAI
1sWHR(MoI) +sCOWA(MoI) MA I
49 FORMAT (2XoA4 97X 9FS5el 99X 9FS5el9TX9F5¢1936X9A492X9FSel s <WL<?'9FS5,1¢5MAI
1XsF5.1) MAI
GO TO 65 MAI

S0 WRITE (IPT+51) WENO(I)«COPO(MeI) sWENO(I) sWLR(MseI)oWHR(MoI)+sCOWA(MyMATI
1) MAI
51 FORMAT (2XoAGeOXe #4019l OXeFSe]loOXot#20937X9A492X9FSel o' <WL<Y9FS5.19MAI
15XsFS.1) MA I
50 TO 65 MA

52 WRITE (IPTe53) WENO(I) sPOT(MeI)sCOPO(MeI)+sPSDF (1) ¢WENO(I)oWLR(MeI)MAI
1+COWA(MyI) MAI
53 FORMAT (2X9A49TXsFS5e1e9X9FSe197XeF5.1936X0A492X9FSelo?<WL'911XeFS,MAI
11) MAI
60 TO 65 MA1

54 WRITE (IPT+55) WENO(I)¢COPO(MeI) ¢WENO(I) ¢yWLR(MyI)sCOWA(M,I) MAI
55 FORMAT (2X9A490X e 030 g 1 0XeFS541 99X 53t 0 937XsA492XeFSalo'<WL*911XsFSMAI
1.1) MAI
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Table 3.—DATE program listing—Continued

GO TO 65 MAI
S6 WRITE (IPT+S57) WENO(I)sPOT(MeI)9sCOPO(MeI)oPSDF(I)IsWENO(I)sWHR(MyI)IMAI
1COWA(My]) : MA 1

57 FORMAT (2X9AG e TXoFS el o9XeFS el sTXoFSel936X9A498Xe WL <! 9FS5,195X9sFS.1MAI
1) MA]
GO TO 65 MAI

58 WRITE (IPT959) WENO(I)sCOPO(MeI)eWENO(I)sWHR(MsI)sCOWA(M,I) MAI
SO FORMAT (2X9oA49OXg 4t 0 g JOXIFS.199Xet#3t0 937X 9A498BXe"WLCY9FS,195XeF5.MA]
11) MAI
GO TO 65 MA T

60 IF (PSOF(I)=e9999) 63+61963 MA I
61 WRITE (IPT962) WENO(I)sCOPO(MoeI)sWENOI(I)sCOWA(MyI) MAT
62 FORMAT (2X oAb oOXgt sttt g 1 0X9FS )19 GXg 0 g3TXeAG990X gt #%8,43]10X9F5,1) MAT
GO0 TO 65 MAT

63 WRITE (IPT964) WENO(I)¢POT(MeI)eCOPO(MoeI) yPSDF(I)+WENOC(I)9sCOWA(MsIMAI
1) MAT
64 FORMAT (2X9A4 9T X9F5¢1 99X oFSaloTXoFSele36XsA499Xet %0 4]10XeFS5,1) MAI
65 CONTINUE MA 1
WRITE (IPT+66) MAI

66 FORMAT (39Xe*_____") MAT
WRITE (IPT¢67) PSTOTsPSAV MAI

67 FORMAT (30Xs*'TOTAL ='9FT41//2TXs*AVERAGE ='4F7.1) MA I
WRITE (IPTe68) PSMX9sPSMNsPSSD MAI

68 FORMAT (1HO9s10X9e*MAX ABSOLUTE DIFFERENCE ='9F7¢193Xe*STANDARD*/11XMAI
19 *MIN ABSOLUTE DIFFERENCE =1'9FT7e¢193Xs*DEVIATION =*,4F5,1) MAI
WRITE (IPT4+69) MAI

69 FORMAT (131(v_1®)/1Xe'% NEGATIVE IF COMPUTED WATER LEVEL IS LOWER TMAI
1HAN MEASURED WATER LEVEL.') MA1
WRITE (IPT+70) MAI

70 FORMAT (1Xet## NO MEASURED WATER LEVELS AVAILABLE AT THIS SITE.') MAI
IF (M.EQ,1) GO TO 31 MAI

71 CONTINUE MAI
72 DO 83 IXD=1s2 MA I
IF (IXD=2) 75473475 MA I

73 DO 74 I=1+WELLS MA
DO 74 J=19NORDS MAI

T4 XWAL(I9J)=WTABL(IsJ) MA I
75 DO 82 IF=1.WELLS MAI
IXPH=100 MAI

DO 81 LAZY=19NORDSs4 MA I
IXPH=IXPH+1 MAI
LDIPH=NORDS=-LAZY MA I

IF (LDIPH=4) 76477477 MAI

76 LOP=NORDS MAI
GO 70 79 MAI

77 LOP=LAZY+3 MAI
IF (LOP.EQeNORDS) GO TO 79 MA I
WRITE (IDIS+78) WENO(IF)oIR(IF)SIC(IF) s (IMON(J) 9IDAY(J) o IYEAR(J) 9XMAI
IWAL(IF9J) o J=LAZYSLOP) 9 IXPH MAI
GO T0 81 , MAI

78 FORMAT (3X9A493X92I1393X93I291XsF6e291X931291XoF64291X931291X9F6e20MAI
11X93I291XeF6e293X913) MA]
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Table 3.—DATE pr_'ogram: listing—Continued

WRITE (IDIS+80) WENO(IF)sIR(IF)SIC(IF) o (IMON(JU) sIDAY(J)sIYEAR(J) s XMAI

1WAL (IF eJ) o J=LAZYsLOP)

MAI

FORMAT (3X9A493X921393X93I291X9F6e291X931291X9F6e201X931291XsF6e29MAI

11Xe31291X9F6e296X)

IF (LOP.EQ4NOKRDS) GO T0O &7
CONTINUE S
CONTINUE

CONTINUE

STOP

END

SUBROUTINE TALLY(ATOTALsAVERSDSyVMINeVMAXeNO)

DIMENSION A(1l)

DS=0.0

AVER=0.0

TOTAL=0.0

VMIN=1.,0E75

VMAX==1,0E75

SCNT=0.0

DO 4 J=1,4NO

IF (A(J).EQ.e9999) GO TO 4
SCNT=SCNT+1.0

CALCULATE TOTALsMINIMAsMAXIMA

TOTAL=TOTAL+A(J)
AA=ABS (A (J))

IF (AA=VMIN) 14292
VMIN=AA

IF (AA=VMAX) 49443
VMAX=AA

CONTINUE

CALCULATE MEANS AND STANDARD DEVIATIONS

XB=0.0

XX=0a40
AVER=TOTAL/SCNT

DO S5 I=14NO
XB=(A(I)-AVER) ##2
XX=XX+XB
DS=SQART (XX/ (SCNT=1))
RETURN ~

END
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Table 4. —Input data for DATE program

OQutline reference Nzg&gg of Columns] Format 5;3?;i?e Input item Remarks
1. Paraneters 1 1-2 12 LD Time increment, in days. LD=NDAZ (from SUPERMOCK)
- MORDS=QPER/NDAZ (from SUPERMOCK).
3-5 I3 NORDS Number of water-level a)titudes.
6-7 12 ISTAT Switch indicating if measured ISTAT=1: Yes. ISTAT= Blank: No.
data are to be read and com-
pared with computed data.
2. Observation 1 1-2 12 WELLS Number of observation wells., This set of cards should be
wells - K exactly the same as the one
Depends |1-80 10(A4,212)] WENO(JX), WENO(JX) is an alphameric well- described in outline reference
on IR(JX), identification number, IR(JX) 22 for SUPERMOCK.
WELLS 1C(JX), and IC(JX) are the correspond-
JX=1,WELLS] ing row and column Tocations.
3. Water-table None  [------- None WTABL(I,J), |WTABL(I,J)--altitude (ft) of the | Fach set of data from 1 to WELLS
altitudes WENO(1), water table; WENO(I)--corre- comprises 1 unformated,
1=1,WELLS, sponding well number. variable-length record passed
J=1,NORDS from SUPERMOCK on disk file at
each time step.
4, Potentiometric None  [==weea- None XWAL(I1,d), [ XWAL(I,J)--altitude (ft) of the | Fach set of data from 1 to WELLS
surface alti- WEND(I), potentiometric surface; comprises 1 unformated,
tudes I=1,WELLS, | WENO(I)--corresponding well variable-length record passed
J=1,NORDS number. from SUPERMOCK.
5. Beginning 1 1-2 12 INITM Beginning month. This date will be associated with
date the first water levels passed
3-4 12 INITD Beginning day. from SUPERMOCK at the end of the.
- first time step.
5-6 12 INITY Beginning year,
6. Land-surface Depends [1-78 13(F6.2) |ELEV(IF), Land-surface altitudes for the Should be coded in the same order
altitudes on IF=1,WELLS observation wells. as the observation wells.
WELLS -
7. Years of 1 1-2 12 NYE Number of years of observed data| If ISTAT=1, NYE must be >0.
observed to be read and compared with
data computed data.
3-10 412 ITPYR(I), Years for which observed data )
I=1,NYE will be entered. Code in order,

The following data must be coded NYE times.

There

should be a set of observed potentiometric and
indicated.

water-table data for each year

8. Observed Depends [1-80 | 16F5.1 POT(1,0), | Ro¥ ;S°£O$°Ih"°‘g§ ;Q?O;g:’?g Both the highs and the lows
potentiometric-| on J=1,WELLS, s&gface and 505 2eho}ds t;e should be coded in the same
surface data WELLS 1=1,2 fall lows (in feet below land order as the observation wells.

surface).

9. Observed water- | Depends |1-72 [6(A2,2F5.1)| ISWT(I,d), | SWT(I,J) is a switch indicating | "OSSible entries for ISWT(1,J):

table data on WLR(I,d), | how the water table is defined. | RR: Closed range.
WELLS WHR(I,J), | WLR(I,J) may be either the low- | RL: Minimum depth to water.
J=1,WELLS, [ er value for a closed range or BH. Maximum depth to water.
I=1,2 a minimum depth (ft) to water. lank: A specific depth <o

WHR(I,J) may be the upper value
of a closed range, a maximum
depth (ft) to water, a specific
depth (ft) to water, or 0.9999,
indicating no definition.

Note.--These data are coded
in the same order as the
observed potentiometric-wurface
data. However, for ea~n entry,
3 fields must be corted instead
of 1,

water or no definition
possible.

If ISWT(I,J)=RR, WLR{I,J)="lower
value of closed range.
WHR(I,J)=upper value of closed
range.

If ISWT(I,J)=RL, WLR(I,J)=minimum
depth to water.

WHR(I,J)=blank,

If ISWT(I,J)=RH, WLR(I,J)=blank,
WHR(I,J)=maximum depth to water.

If ISWT(I,J)=blank, WLR(I,))=
blank. WHR(I,J)=specific depth
to water or 0.9999 indicating no
definition.
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2.2 WELL
BERS AND
LOCATIONS

2.1 NUMBER OF
O8SERVATION
WELLS

8, OBSERVED

SURFACE DATA
7. YEARS OF

9, OBSERVED
WATER-TABLE
DATA

POTENTIOMETR!

THESE DATA SETS
REPEATED FOR
EACH YEAR OF
OBSERVED DATA

OBSERVED DATA

6. LAND-SURFAC
ALTITUDES

5. BEGINNING
DATE

COMPUTED POTENTIOMETRIC SURFACE

COMPUTED WATER TABLE

2. OBSERVATION §
wWELLS

/. PARAMETERS DATA

Figure 13.—~Input data deck for DATE program.
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This set of cards must be exactly the same as the set described in
outline reference number 22 for SUPERMOCK.
3. Water-table altitudes

No cards--these data consist of observation-well numbers and asso-
ciated water-table altitudes every LD days for (NORDS*LD) days, beginning
on the date indicated in outline reference number 5, which follows. These
data are read from a disk file passed from SUPERMOCK.
4. Potentiometric-surface altitudes

No cards--these data consist of observation-well numbers and associated
potentiometric-surface altitudes every LD day for (NORDS*LD) days, beginning
on the date indicated in outline reference number 5, which follows. These
data are read from a disk file passed from SUPERMOCK.
5. Beginning date

One card--containing the calendar date of the first water-level alti-
tude passed from SUPERMOCK.
6. Land-surface altitudes

One or more cards--containing land-surface altitudes for the observa-
tion wells. These altitudes should be coded in the same order as were the
observation wells in the preceding outline reference number 2.

The following data sets are included only if ISTAT=1:

7. Years of observed data

One card--the first parameter (NYE) on the card is the number of years
of observed data to be read and compared. Next is an array (ITPYR) of
years for which observed data for both the potentiometric surface and the

water table are provided.
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The following data sets are read for each year specified:

8. Observed potentiometric-surface data

One or more cards--containing the measured depth below land surface
of the potentiometric surface for the high in the spring and the low in
the fall of the indicated year for each observation well. These observed
highs and lTows will be compared with corresponding highs and lows com-
puted by SUPERMOCK. The highs are coded first, in the same order as that
used in coding the observation wells in the preceding outline reference
number 2. The lows follow immediately (beginning in the next field after
the last high coded) and are coded in the same order as the highs. Code
0.9999 for those observation wells where no data are available.

To aid in getting the best fit in calibrating the model, the differ-
ences between measured and simulated values are computed and the standard
deviation of this set of differences is determined for the spring and for
the fall (0.9999's are excluded).

9. Observed water-table data

One or more cards--in many places the position of the observed water
table can be determined only to within a certain range. To allow for
this possibility, there are five options available in coding these data.
The order of the data is the same as that specified for the potentiometric
surface in the preceding outline reference number 8. However, for each
water-table value entered, three fields must be coded. The first field
contains a switch indicating how the water table will be defined. An RR
in this field indicates a closed range, and the minimum is coded in field
two and the maximum in field three. An RL in field one indicates that the
water table can be defined only as being below some minimum depth below the

land surface. This minimum depth is coded in field two, and field three is
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coded blank. An RH in field one indicates that the water table can be
defined only as being above some maximum depth below the land surface.

Field two is then coded blank and the maximum depth is coded in field three.
A blank in field one indicates that the water table can be defined as being
at a specific depth below the land surface or that it cannot be defined at
all at this site. Field two should be coded blank and field three should
contain the depth below land surface of the water table, or 0.9999 if the

water table is not defined at this site.

COMPUTER PROGRAM HYDROG

General Features

HYDROG, program C324, is a slightly modified version of program W4309
by the same name. HYDROG is used to plot hydrographs at control points of
potentiometric surface and water-table data computed by SUPERMOCK. These
hydrographs can be very useful during calibration of the model for comparing
model response with the observed fluctuations of the potentiometric surface
and water table in observation wells. Also, in making projections, the
hydrographs can be used to illustrate expected fluctuations and changes in
fluctuations that will occur due to the imposition or deletion of certain
stresses. Optionally, the hydrographs may cover any period of time within
the duration of SUPERMOCK. A flow diagram of the HYDROG program is shown

in figure 14 and a listing of the program is given in table 5.

Preparation of Input Data
An outline of the input-data deck for the HYDROG program is given in
the following. This outline is keyed to table 6, which contains formats
for coding input data. The components of the input deck are illustrated

in figure 15.
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‘ Start |
» Read data setﬁi:]

Set read unit N1=5 (water
levels are read on N1)

No

Set N1=NJ

\

bols used in hydrograph

Print legend defining sym-

y
Read data set 2 l

Check for end
of file on unit 5

N

)
[ Read data setigi]

[
[ Read data set 44]

Does LCO1="*'?

Does LST='Z'?

No

’{7 Read data setggj]

No

Is NO=blank?

c

Call HYDRO
Plot hydrograph

Figure 14.—Flow diagram of HYDROG program.
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Table 5.—HYDROG program listing

R B R BOR BN R B R R OB RN R R DR RGN BRRRI DR E ARG R MA ]
# # MAI
# HYDROG # MAT
# # MAI
# BY & MAI
@ L MAI
b C. O. MORGAN # MA]
A & MAI
* THIS VERSION MODIFIED © MAI
# # MAT
A BY hed MAI
i * MAT
# JOHN TERRY ® MAI
e T L LR R A R T R T T 2 T MAI
- MA1
DIMENSION LYR(4) MAI
DIMENSION IRC(48)s IAQU(3) MAT
DIMENSION MA(46)y MM(13)s NDAY(12) MAT
DOUBLE PRECISION IHD MAT

COMMON IHD(180)sICODE(2600)sIYR(2600) sMON(2600) s IDAY(2600) s ISAGN(2MAI
1600) sMST(2600) sHSCAL (5) 9 VSCAL (5) oNA(46) yMN(13) ¢yMDAY(12) s W1(2600) 9 IMAI
2MON(2) oNYR(2) 9 IC(20) MAT

DATA MA/1HO91Hl191H291H391HG91HS91H691HT91HBs1HF 9 1HAW1HBe1HCe1HDs 1HMAIL
1E9 IHF 9 1HG 9 1HH9 1HI 9 1HJ9 1HK 9 1HL s 1HM9 1HN9 1HO 9 1HP 9 1HQ9 1HR9 1HS 9 1HT 9 1HUMAI

21HVe1HWs 1HX 9 1HY o 1HZe1lH oslHeolH+91lH=9]lH/9l1H¥9]1lHyo4Hy 1994H s2H MAI
3/ MAI
DATA MM/ 4HJUAN, 9 4HFEBe s 4HMAR ¢ 9 4HAPR e 9 4HMAY 9 4HJUUNE 9 4HJULY 9 4HAUG . 9 4HMAT
1SEP e 94HOCT e 9 4HNOV e 94HDEC s 94H / MAT
DATA NDAY/31928931930931930931931930¢31930+31/ MAIT
NRRD=99 MAI
IRD=5 . MAT
DO 1 I=1446 MAT
NA(I)=MA(I) MA T
CONTINUE MAT
DO 2 I=1,13 MAT
MN(I)=MM(]) ) MA T
CONTINUE _ MA
DO 3 I=1,.12 N MAT
MDAY (I)=NDAY(I) : MAI
CONTINUE MA I
IRC ARRAY==STORAGE OF LENGTH-OF-RECORD DATA (CARD 2). MAI
Wl ARRAY--WATER-LEVEL DATA. MAI
ICODE ARRAY=-=-CODE FOR STATUS AT WELL AT TIME OF MEASUREMENT., MAI
IYR ARRAY=-=-YEAR OF WATER-LEVEL MEASUREMENT. MAI
MON ARRAY==-MONTH OF WATER-LEVEL MEASUREMENT. MAI
IDAY ARRAY==DAY OF WATER-LEVEL MEASUREMENT, MAI
ISAGN ARRAY~-=SIGNy IF ¢+ OF WATER LEVEL. MAI
MST ARRAY=-MEASUREMENT TYPE. MA1
HSCAL ARRAY--HORIZONTAL SCALE (READ IN), IN FEET. MAI
VSCAL ARRAY=-=-VERTICAL SCALE (READ IN% IN DAYS PER LINE. MAI
NA ARRAY=-=DECODING ARRAY OF NUMBERSs LETTERSs A BLANK, AND MAI

SYMBOLS. MAI
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Table 5,—HYDROG program listing—Continued

MN ARRAY==MONTHS IN FORM TO BE PRINTED ON HYDROGRAPH. MAI
MDAY ARRAY==MONTHS IN DAYS PER MONTHs FORk CALCULATING TIME SCALE MAI
ON HYDROGRAPH. MAI

IHD ARRAY--HEADING DATA (CARDS 3-20)s PRINTED AT TOP OF EACH MAI
HYDROGRAPH . MAI

IMON ARRAY==CONTROL CARD SPECIFYING BEGINNING AND ENDING MONTH MA1
: OF HYDROGRAPH. MAI

NYR ARRAY==CONTROL CARD SPECIFYING BEGINNING AND ENDING YEAR OF MA [
HYDROGRAPH. ‘ MAI

WRITE (644) MAI
4 FORMAT (1H1) MAI
READ HORIZONTAL SCALE(HSCAL) AND VERTICAL SCALE(VSCAL). MAI
HORIZONTAL SCALE (HSCAL) MAIT
SCALE GIVEN WILL BE FOR FEET ACROSS A 10 INCH HYDROGRAPH (10. MAI

FOR EXAMPLE IS 1 FOOT PER INCH) MAI
VERTICAL SCALE (VSCAL) MAI
le = DAILY " MAI

25 = 2.5 DAYS PER UNIT ' MA ]

S5« = 5 DAYS PER UNIT MAI
10 = 10 DAYS PER UNIT MAI

30, = MONTH PER UNIT - MAI

366 = YEARLY (2 LINES PER YEAR) MAI

READ TIME INTERVAL FOR OUTPUT. MA I
S READ (IRD#s6) (IMON(I)oNYR(I)oI=1+2)9 (HSCAL(I)sI=1+5)s(VSCAL(I)sI=1MAI
1¢5)sNJ MAL
6 FORMAT (4I5+10F5.0915) MAT
N1=5 . MA I
N5=5 ' MAI
IF (NJ.GT.0) N1=NJ MA I
IF (IMON(1).LTe1) IMON(1)=1 MAI
IF (NYR(1).LT.1) NYR(1)=81 MAI
CHANGE VERTICAL—SCALE VALUES(VSCAL) TO VALUES USED IN PROGRAM MA 1
DO 7 I=1,5 MA 1
IF (VSCAL(I)eEQels) VSCAL(I)=5.1 MAI
IF (VSCAL(I)«EQe2e5) VSCAL(I)=2Z2. MAI
IF (VSCAL(I)EQe5.) VSCAL(I)=1. MAI
IF (VSCAL(I)«EQsl104) VSCAL(I)=45 ’ MAI
IF (VSCAL(I)+EQe30s) VSCAL(I)=41666667 MAI
IF (VSCAL(I)EQe366.) VSCAL(I)=0.027322404 MAI
IF (VSCAL(I)eEQeSe1) VSCALI(I)=5, MA 1
7 CONTINUE . MAI
WRITE HEADING DEFINING SYMBOLS USED ON HYDROGRAPH. MAI
WRITE (6+8) MA 1

8 FORMAT (10X931HPLOTTED SYMBOLS ON HYDROGRAPHS //15Xs42HA = WELL BEMAI
1ING PUMPED (N = OFF=SCALE PLOT)//15Xs46HB = WELL PUMPED RECENTLY (MAI
20 = OFF-SCALE PLOT) //15XsSOHC = NEARBY WELL BEING PUMPED (P = OFFMAI
3-SCALE PLOT) //15X+53HD = NEARBY WELL PUMPED RECENTLY (Q = OFF-SCAMAI
4LE PLOT) //15X935HE = ESTIMATED (R = OFF-=SCALE PLOT) //1S5XsSTHF = MAI
SORYs PLOTTED VALUE IS WELL DEPTH (S = OFF-SCALE PLOT)//15Xy55HG = MAI
6MEASUREMENT BY ANOTHER AGENCY (T = OFF~SCALE PLOT) //15Xe52HH = TAMAI
TPE MEASUREMENT (RECORDER) (U = OFF=SCALE PLOT) //15X+s58HI = AFFECTEMAI
8D BY ATMOSPHERIC PRESSURE (V = OFF=-SCALE PLOT) //15Xs31HJ = OTHER MAI
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Table 5,—HYDROG program listing—Continued

9(W = OFF-SCALE PLOT) //15X¢57THK = MEASUREMENT FROM RECORDER CHART MAI 105
$(Z = OFF-SCALE PLOT) //15X+89HNOTE##+wWHEN MONTH IS MISSING, JULY IMAI 106

$S SUBSTITUTED, WHEN DAY IS MISSINGs 1 IS SUBSTITUTED //) MAT 107
WRITE (6+9) | MAI 108

9 FORMAT (15Xs51HX = UNDISTURBED WATER LEVEL (- = OFF=SCALE PLOT)  MAI 109
1//15X+80H29394+ETCs = NUMBER OF NEARLY EQWUAL WATER LEVELS AT APPROMAI 110
2XIMATELY THE SAME TIME /) A MAI 111
WRITE (6+10) MAT 112
10 FORMAT (15Xst##eQ MAYBE USED FOR FLOWING (LAND SURFACE) WHERE ACTUMAI 113
1AL WATER LEVELS ARE UNKNOWN'//) MAI 114
WRITE (644) MAI 115
IC--IDENTIFICATION OF DATA MAI 116
READ (IRDs11) IC MAI 117
11 FORMAT (20A4) MAI 118
IF (NS.LT.1) N5=5 . MAI 119
READ DATA. . MAI 120
READ TWO HEADER CARDS. ‘ MAI 121
LST--STATE CODE J MAI 122

LCOls LCOZ2--COUNTY CODE MAI 123

LTDGs LTMNys LTSCs LTDIR--LATITUDE IN DEGREES, MINUTES, MAI 124
SECONDS | MAI 125
NOSEQ--SEQUENTIAL NUMBER : MAI 126

LTPs LNSs LRGs LWEs LSCs L1ls L12y L13s L14--LOCAL WELL MAI 127
NUMBER OR LOCATION MAI 128

OwWle OW2s Oy39 OW4~-=0WNER MAI 129
OWNO=--OWNERS NUMBER MAT 130
ELEV--ALTITUDE OF LAND SURFACE MAI 131
ARTWL--WATER LEVEL OR ARTESIAN MAT 132
WMUS=--USE OF WATER MAI 133
WLUS=-=USE OF WELL MAT 134
1AQ--AQUIFER CODE (S)=-MAXIMUM OF 3 MAI 135
NO1CD-=CARD NUMBER ~ MAI 136
DEPTH--DEPTH OF WELL MAT 137
AXMP-=HEIGHT OR UEPTH (=) OF MEASURING POINT IN RELATION MAI 138

TO LAND SURFACE MAI 139

IRC-=RECORD LENGTH (18 MAXIMUM) MAT 140
NO2CD~=CARD NUMBER MAI 141

12 READ (IRDs13+END=31) LSTeLCOLlsLCO2sLTOGILTMNILTSCoLTDIRILGDG9LGMNyMAT 142
ILGSCoyNOSEQoLTPsLNS9LRGsLWE9LSCoL1sL29L39L49sOW]9oOW290W3sOW49OWNOSELMAT 143

CEVIARTWL ¢ WMUS s WLUS (TAQU(I)9I=193)eNO1ICD MAI 144
13 FORMAT (A292A193129A191392I1291192(A29A1)9sA294A19e2X93A69A4sASsFT0sMAI 145
13A193A3911) MAI ‘146
IF (LCOl.EQ.NA(42)) GO TO S MAI 147

IF (N5.,EQ.5) GO TO 14 MAI 148

GO TO 15 MAI 149

14 IF (LST.EQ.NA(36)) GO TO 5 » MAI 150
15 READ (IRD+16) DEPTHsAXMPe (IRC(I)oI=1948)9sNO2CD . MAI 151
16 FORMAT (19X92F540948A192X011) MAI 15?2
SET DECIMAL INTO DATA--ELEVe DEPTHs AXMP, MAI 153
ELEV=ELEV#0.,01 MAI 154
DEPTH=DEPTH®#0,1 MAI 155

AXMP=AXMP#0 401 MAI 156
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Table 5.—HYDROG program listing—Continued
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MAI

READ CARDS CONTAINING DESCRIPTION FOR TABLE HEADING.,
IHO--HEADING DATA (MAXIMUM 18 CARDS) MAI
NOKD==CARD NUMBER FOR EACH HEADING CARD (EXCEPT LAST) MAI
MX=1 MAI
NX=10 MA I
READ (IRDs18) (IHD(J) 9J=MXeNX) 9sNOKD MAI
FORMAT (20X910AS599XsAl) MAI
IF (NOKD.EQeNA(37)) GO TO 19 MAI
MX=MX+10 MAI
NX=NX+10 MA]
GO TO 17 MAI
MON=-=MONTH MAI
IDAY=-=DAY MAI
"IYR=-=YEAR MAI
ISAGN-=SIGNsy IF ABOVE LAND SURFACE (+) MAI
Wl-=-WATER LEVEL : MAI
ICODE~--STATUS AT WELL AT TIME OF MEASUREMEN MAI
MSTYP-=TYPE MEASUREMENT MAI
MSFREQ==-FREQUENCY OF MEASUREMENT MAI
NO--CARD NUMBER (LAST CARD OF DATA SET NOT NUMBERED) MAI
MY=1 MAI
NY=4 MA I
MEASTY=0 MA1
READ (N1+21) (MONC(I)sIDAY(I)sIYR(I)9ISAGN(I)oW1(I)9ICODE(I)9sI=MYsNMAI
1Y) yMSTYP¢MSFREQsNO MAI
FORMAT (19Xs4(3129A19F6e29A1)92A192XsA1) MAI
IF (NYeGTe4eANDeMSTYPEQeNA(37)) MSTYP=MST(NY=4) MA1
IF (NY+EQe4eANDeMSTYP.EQ.NA(37)) MSTYP=NA(11) MAI
PLACE MEASUREMENT TYPE WITH EACH VALUE. MAI
DO 22 J=MYsNY MAI
MST (J) =MSTYP MAI
CONTINUE MAI
CHECK FOR LAST CARD. MAI
IF (NO.EQ.NA(37)) GO TO 25 MA
IF (IYR(NY).GE.1) GO TO 24 MAI
NY=NY=-1 MAI
MY=MY~=] MAI
GO TO 23 MAI
MY=MY +4 MAI
NY=NY+4 MA I
MEASTY=MSTYP MAI
GO TO 20 MAI
IF A CHANGE OCCURS IN MEASUREMENT TYPE--BACK SPACE, IF NEEDED, MAI
COUNTERS TO AN OCCUPIED SPACE. MA]
IF LAST CARD NOT FILLEDs BACKSPACE COUNTER. MAI
IF (IYR(NY)«.LT,1) GO TO 26 MAI
GO TO 27 MAI
NY=NY-1 MAI
GO TO 25 MAI
CONTINUE MAI
IF (NY.LE.l) GO TO 28 MAI
CALL HYDRO TO PLOT HYDROGRAPH. MAI
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Table 5.—HYDROG program listing—Continued

NY-=TOTAL NUMBER OF MEASUREMENTS MAI 209
NX==NUMBER OF A6 SPACES HEADING REQUIRES MAI 210
KYDO=0 | MAI 211
CALL HYDRO(NYELEVsDEPTHsNXsKYDO) MAI 212
IF (KYD0.GT.0) GO TO 28 - MAI 213
WRITE (6+4) MAI 214
G0 TO 12 MAI 215
28 WRITE (6+29) (IHD(I)sI=19NX) MAI 216
29 FORMAT (10Xs20AS5) MAI 217
WRITE (6+30) MON(1)sIDAY(1)sIYR(1)9ISAGN(1)sW1(1)sICODE(]) MAI 218
30 FORMAT (¢ ONLY ONE WATER LEVELs NO HYDROGRAPH POSSIBLE'st, DATE = MAI 219
1091290 =93129%=03125%y WATER LEVEL = '5AlsF6.2sAl) MAI 220
WRITE (6+4) A MAI 221
GO TO 12 MAI 222
31 IF (NS5.NE.5) KEWIND N5 MAI 223
STOP MAI 224
END MAI 225-
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Table 5.— HYDROG program listing—Continued

SUBROUTINE HYDRO(NYSELEVsDEPTHINX+KYDO) ’ HYL
SUBROUTINE HYDRO TO PLOT HYDROGRAPH. HYD
DIMENSION LYEAR(10) HYD
DIMENSION SCTOP(11)s IDAP(2600)9s PLOTH(2600)s IOFF(2600)s IPLT(260HYD
100y IPT(100) HYD
pDousLE PRECISION IHD HYD

COMMON IHD(180) s ICODE(2600)9IYR(2600) yMON(2600) 9IDAY(2600) s ISAGN(2HYD
1600) ¢+MST (2600) sHSCAL (5) 9 VSCAL (S) o NA(46) +MN(13) +MDAY (12) ¢W1(2600) ¢ IKHYD

2MON (2) sNYR(2) 9 IC(20) HYD
DATA LYEAR /1880918909190091910019?091930 1940+195091960+1970/ HYD
SCTOP ARRAY==-STORAGE FOR HORIZONTAL SCaLE PRINTED BEFORE AND HYD
AFTER EACH HYDROGRAPH HYD

IDAP ARRAY=~LINES-ON WHICH DATA ARE PLOTTED (VEHTICAL). HYD
PLOTH ARRAY==PLOT POSITION OF DATA ON THE HORIZUNTAL. HYD
I0OFF ARRAY~-=NUMBER OF TIMES PLOT IS OFF SCALE. HYO
IPLT ARRAY==CHARACTER OF PLOTTED POINT. HYD
IPT ARRAY==100 CHARACTER ARRAY FOR ARRANGING AND PRINTING HYD
A LINE OF THE HYDROGRAPH. HYD

DECODE MEASUREMENT TYPE AND PUMPING STATUS, HYD
DO 3 I=1,NY HYOD
DO 2 J=1,37 HYD
IF (MST(I)EQeNA(J)) MST(I)=J HYD
IF (ICODE(I).EQeNA(J)) ICODE(I)=J HYD
CONTINUE HYD
IF (MST(I).EQ.28) MST(I1)=1 HYD
IF (MST(I)«EG.30) MST(I)=2 HYD
IF MONTH MISSING, SUBSTITUTE JULY HYD
IF DAY MISSING, SUBSTITUTE 1 HYD
IF (MON(I)elLTel) MON(I)=7 ’ HYD
IF (IDAY(I)eLTel) IDAY(I)=] HYD
CONTINUE HYD

IF HIGH AND LOW WATER LEVELS ARE AT FRONT OF RECORDS AND THEY ARE HYD
NOT IN TIME SEQUENCEs MOVE STARTING POSITION UNTIL ORDERED DATA ARHYD

ARE ENCOUNTERED. HYD
JYXX = POSITION OF FIRST PROPERLY TIME—SEQUENCED WATER LEVEL IN HYD

DATA ARRAYS. "HYD
JYXx=1 HYD
AYRR = USED FOR CHECK OF DATA BEING IN TIME SEQUENCE. HYD
IF (IYR(1)+GT«80) IYRX1I=IYR(1)=-80 HYD
IF (IYR(1)eLE.B0) IYRX1=IYR(]1)+20 HYD
AYRR=(FLOAT(IYRX1)%#12,) +FLOAT(MON(1))+(FLOAT(IDAY(1))/100.) HYD
DO 4 I=24NY HYD
BYRR = USED FOR CHECK OF DATA BEING IN TIME SEQUENCE. HYD
IF (IYR(1)+GT.80) IYRX1=IYR(I)=B0 HYD
IF (IYR(I).LE.B80) IYRX1=IYR(I)+20 HYD
BYRR=(FLOAT(IYRX1)#12¢)+FLOAT(MON(I))+(FLOAT(IDAY(I))/100.) HYD
IF (AYRReGT.BYRR) JYXX=1 HYD
AYRR=BYRR HYD
CONTINUE HYD
DETERMINE MAXIMUM AND MINIMUM WATER LEVELS., HYD
SET PLOT RANGE (TIME) HYD

LOWER TIME LIMIT, HYD
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Table 5.—HYDROG program listing—Continued

KY = POSITION OF FIRST WATER LEVEL IN DATA ARRAY (DATE SORTED). HYD 53

KY=0 HYD 54
JYR - USED FOR SORTING FIRST WATER LEVEL (DATE FROM CONTROL CARD) . HYD 55§

IF (NYR(1)+6T480) JYR=((NYR(1)=80)#12)+IMON(1) HYD 56

IF (NYR(1)WLE80) JYR=((NYR(1)+20)#12)+IMON(1) - HYU 57

DO 6 I=JYXXsNY HYD 58
KYR = USED FOR SORTING FIRST WATER LEVEL (DATE FROM DATA ARRAY). HYD 59

IF (IYR(I)W+GT480) KYR=((IYR(I)=80)#12) +MON(I) HYD- 60

IF (IYR(I)WLELB0) KYR=((IYR(I)+20)#12)+MON(I) : HYD 61

IF (KYR.GE.JYR) GO TO 5 HYD 62

GO TO 6 HYD- 63

5 KY=1I HYD 64
GO0 TO 7 , HYD 65

6 CONTINUE HYD 66
UPPER TIME LIMIT. HYD 67

KY=NY HYD 68

JY - POSITION OF LAST WATER LEVEL IN DATA ARRAY (DATE SORTED). HYD 69

T JY=0 HYD 70
IF (NYR(2).LT.1) GO TO 1u HYD 71
JJYR = USED FOR SORTING LAST WATER LEVEL (DATE FROM CONTROL CARD). HYD 72

IF (NYR(2)+46T480) JJYR=((NYR(2)=80)#12)+IMON(2) HYD 73

IF (NYR(2)eLE480) JJYR=((NYR(2)+20)#12) +IMON(2) HYD 74

DO 9 I=KYsNY HYD 75
KKYR = USED FOR SORTING LAST WATER LEVEL (DATE FROM DATA ARRAY). HYD 76

IF (IYR(I).6T.80) KKYR=((IYR(I)=80)#12)+MON(I) HYD 77

IF (IYR(I).LE.80) KKYR=((IYR(I)+20)#12)+MON(I) HYD 78

IF (KKYR.GT+JJYR) GO TO 8 HYD 79

GO TO 9 HYD 80

8 JY=1-1 HYD 81
G0 TO 11 HYD 82

9 CONTINUE HYD 83
10 JY=NY HYD 84
11 CONTINUE HYD 85
12 IF (W1 (JY)eEQeOoseANDe (ICODE(JY) +EQe11.0RsICODE(JY) «EQ.2640RsICODE(HYD 86
1JY) ¢EQe2540R« [CODE (JY) sEQs23.0R. ICODE (JY) .EQe24)) GO TO 13 HYD 87
GO TO 14 HYD 88

13 Jy=Jy-1 HYD 89
GO TO 12 , HYD 90

14 IF (JY.GT.1) GO TO 15 HYD 91
KYDO=1 HYD 92
RETURN HYD 93
DETERMINE MAXIMUM AND MINIMUM WATER LEVELS FOR HYDROGRAPHS HYD 94
BMX - MAXIMUM WATER LEVEL. HYD 95

15 BMX=(=100000.) HYD 96
BMI - MINIMUM WATER LEVEL. HYD 97
BMI=100000. HYD 98

DO 17 I=KYsJY HYD 99

IF (ISAGN(I).EQ.NA(37).O0R.ISAGN(I).EQ.NA(39)) GO TO 16 HYD 100
CALL CRDCON(ISAGN(I)) HYD 101

16 IF (ISAGN(I)NEJNA(39)) W1(I)=Wwl(I)®#(=1,) HYD 102
IF (ICODE(I)¢EQe23+.0ReICODE(I) sEQe24+0R4ICODE (I)+EQe25.0R.ICODE(IIHYD 103
1.EQ.26) GO TO 17 HYD 104
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Table 5.—HYDROG program listing—Continued

BMX=AMAX]1 (BMXsWl(I))
BMI=AMIN]1 (BMI w1l (I))
17 CONTINUE
DO 18 I=KYsJY
IF (W1(I)eEQeOeeANDICODE(I)WEQsl11) wl(I)=BMI
IF (ICODE(I)eEQel6) W1(I)==1.%DEPTH
18 CONTINUE
DIFF - DIFFERENCE BETWEEN MAXIMUM AND MINIMUM WATER LEVEL.
DIFF=BMX-BMI
DO 20 I=1+5
IF (HSCAL(I)«GT.DIFF) GO TO 19
GO TO 20
19 SCALH=HSCAL(I)
SCALV=VSCAL(I)
GO T0 23
20 CONTINUE
1=5
21 IF (HSCAL(]I)«GE.045) GO TO 22
I=I-1
GO TO 21
SCALH - HORIZONTAL SCALE FOR HYDROGRAPH(SELECTED FROM HSCAL
ARRAY)
22 SCALH=HSCAL (1)
SCALV - VERTICAL SCALE FOR HYDROGRAPH(SELECTED FROM VSCAL
ARRAY) .
SCALV=VSCAL(I)
DETERMINE RANGE OF SCALE
23 IF (SCALH.LE.10.) GO TO 24
KMMs DMIs IMIy CMI - USED TO DETERMINE LOWEST EVEN SCALE VALUE.
KMM=BMI/10.

DMI=KMM#]10
IF ((DMI+¢(~104)+SCALH) «LTeBMXeANDs (DMI+(=]14)+SCALH)«GE.BMX) GO TO
124

BMI=DMI+(=10.)

BMX=BMI+SCALH
GO TO0 25
24 BMI=BMI+(-1.5)
IMI=BMI
IMX - MAXIMUM SCALE VALUEs EQUAL TO LOWEST SCALE VALUE
CMI=IMI
PLUS SCALH.
IMX=CMI+SCALH
GO TO 26
25 IMX=BMX
IMI=BMI

26 SCTOP(11)=IMX
SCTOP (1) =IMI
DO 27 I=2,10
SCTOP(I)=SCTOP(I=1)=((SCTOP(1)=SCTOP(11))/10.)
27 CONTINUE
DETERMINE PLOT POSITION = PLOTH-=POSITION ON LINEs IDAP=-=LINE OF
PLOTs IOFF-=TIMES PLOT IS OFF SCALE.
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‘Table 5,—~HYDROG program listing—Continued

DO 28 1I=1+2600
IDAP(I) =0
PLOTH(I)=0.
CONTINUE

J=0

DO 43 I=KY,JY
J=J+1

HYD
HYD
HYD
HYD
HYD
HYD
HYD

SLOTHy LOTHy KOTH = USED TO DETERMINE PLOT POSITION OF WATER LEVELHYD

ON HORIZONTAL LINE(PLOTH VALUE).
SLOTH=(W1(I)=SCTOP(11))/(SCALH/100.)
LOTH=SLOTH
KOTH=SLOTH*#100.
KOTH=KOTH=-(LOTH#*#100)
IF (KOTHeGE«50) PLOTH(J)=PLOTH(J)+1.
IF (KOTHeLE«(=50)) PLOTH(J)=PLOTH(J) =1,
IL - SWITCH FOR CHANGING PLOT SYMBOL ON OFF—SCALE PLOT.
IL=0
PLOTH(J) =LOTH+100+IFIX(PLOTH(U))
IF (PLOTH(J) «GE«101le) IL=1
IOFF (J)=0
IF (PLOTH(J)«LE«100.) GO TO 30
PLOTH(J)=PLOTH(J)=100.
IOFF (J)=I0FF (J) +1
GO TO 29
IF (PLOTH(J)eLTe0e) PLOTH(J)=PLOTH(J)+100.
IF (PLOTH(J)eLTele) PLOTH(J)=1.
IF (SCALV.GE.5.,) GO TO 33
IVT - DATE(YEAR AND MONTH) CONVERTED TO SINGLE NUMBER FOR
DETERMINING LINE FOR PLOT.
IF (IYR(I)eGT.80) JY1=IYR(I)=-80
IF (IYR(I)eLE.80) JY1=IYR(I)+20
IF (IYR(KY)«GTe80) KY1=IYR(KY)=-80
IF (IYR(KY)eLE«BO) KY1=IYR(KY)+20
IF (SCALV.LT..1l) GO TO 32
IVTI=((JY1=KY1)#12) ¢+ (MON(I)=-MON(KY))
AVT = IVT IN REAL NUMBER FORM.
AVT=IVT
AINES - LINE OF PLOT MINUS DAY INCREMENT,
AINES=AVT#(SCALV#6.)
IF (SCALV.LT.e17) GO TO 31
DAYV = DAY INCREMENT FOR DETERMINING LINE OF PLOT(IDAP =
AINES + DAYV).
DAYV=IDAY (1)
DAYV=DAYV# (SCALV/S,) ,
IDVs JDVse ADVs IDA - VARIABLES USED IN DETERMINING LINE INCREMENT
FOR IDAP.
IDV=DAYV
JOV=DAYV#100.
ADV=JDV=(IDV#100)
IF (ADVeGEeles) DAYV=DAYV+l,
IDA=DAYV
DAYV=IDA
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Table 5.—HYDROG program listing—Continued

IF (DAYV.GT. (SCALV#6.)) DAYV=DAYV-1l.

LINE ON WHICH DATA ARE TO BE PLOTTED=-IDAP(J)

IDAP (J)=AINES+DAYV

GO TO 41

SET UP IDAP(LINE OF PLOT VALUE) FOR DAILY HYDROGRAPH,
IDAP(J)=AINES+1.

GO TO 41

IDAP(J)=((JY1=KY1)+]l)#2

IF (MON(I)eLT47) IDAP(J)=IDAP(J)=-1

GO TO 41

IVT=0

MDA - MONTH OF WATER LEVEL BEING EXAMINED.
MDA=MONI(I)

NDA - MONTH OF FIRST WATER LEVEL TO BE OUTPUT.
NDA=MON (KY)

IF (MDA.LT.NDA) GO TO 35

IF ((MDA=-NDA) .EQ.0) GO TO 37

MDA=MDA~]

DO 34 IR=NDAsMDA

IVT=IVT+eMDAY (IR)

CONTINUE

GO TO 37

NDA=NDA-]

DO 36 IS=MDANDA

IVTI=IVT-MDAY(IS)

CONTINUE

IF (IYR(I)«GT480) JY1=IYR(I)~-80

IF (IYR(I)eLEZ80) JY1=IYR(I)+20

IF (IYR(KY)«GTeB80) KY1l=IYR(KY)=80

IF (IYR(KY)+LELBO) KY1=IYR(KY)+20

AVT=IVT* ((JY1=KY]1)#365)

AINES=AVT#(SCALV/S.)

DAYV=IDAY (I)

IDAP (J)=AINES+DAYV

JMM=4

KZZ - EQUAL TO KY=FIRST DATA-VALUE ARRAY POSITION,
KZZ=KY

JZZ - EQUAL TO ARRAY POSITION OF DATA VALUE BEING EXAMINED.
JZz2=1

CHECK FOR LEAP YEAR.

D0 39 IG=JUMMy%6+4

DO 39 NZZ=KZZ2+J22

IF (IYR{(NZZ).EQeIG) GO TO 40

CONTINUE

GO TO 41

JMM=1G+4

IF (IYR(KY) eEQeIG.ANDeMON(KY) eGTo2) GO TO 41
IF (MON(I)eGT42) IDAP(J)=IDAP(J)+]

GO T0 38

IPLT (J)=NA(34)

IF (IL.EQel) IPLT(J)=NA(40)

ICDE - EQUAL 710 ICODE OF DATA VALUE BEING EXAMINED.
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Table 5.—HYDROG program listing—Continued

ICDE=ICODE(I)
IF (ICDE.NE«37) IPLT(J)=NA(ICDE)

IF (ILeEQeleANDICDECNE«37) IPLT(J)=NA(ICDE+13)

IF (ILeEQel e ANDIPLT(J) sEQeNA(34))

IF (ICOEeEQe23¢0ReICOECEQe24e0RICDEWEQe2540RsICDEEQ.26)

GO TO 43
IPLT(J)=NA(3T)
CONTINUE

IPLT (J)=NA(36)

HYD
HYD
HYD
HYD
GO TO 42HYD
HYD
HYD
HYD

IDAP(J)==VERTICAL LINE OF PLOTy PLOTH(J)==VALUE OF PLOTTED POINT HYD

IPLT=-CHARACTER OF PLOTTED POINT HYD
ITV-=TOTAL NUMBER OF LINES HYD
MYEARs KYEAR - YEAR OF FIRST MEASUREMENT TO BE PLOTTED. HYD
IF (IYR(KY)+GT.80) MYEAR=IYR(KY)+1800 HYD
IF (IYR(KY)LE.80) MYEAR=IYR(KY)+1900 HYD
IF (SCALV.LT..1) GO TO 44 HYD
186 - MONTH OF FIRST MEASUREMENT TO BE PLOTTED. HYD
IBG=MON (KY) HYD
GO TO 45 HYD
KOUT - COUNTER FOR SPACING LINESs PRINTING MONTHS ON PROPER LINES.HYD
186=1 HYD
IF (IMON(KY).6Te6) 1BG=2 HYD
KOUT=0 HYD
IF (SCALV.GE.5.) GO TO 47 HYD
IF (IYR(JY)+GT.80) JY1=IYR(JY)-80 HYD
IF (IYR(JY)eLELBO) JY1=IYR(JY)+20 HYD
IF (IYR(KY)+GT.80) KY1=IYR(KY)=-80 HYD
IF (IYR(KY)eLE.80) KY1=IYR(KY)+20 HYD
IF (SCALV.LT+s1) GO TO 46 HYD
IK=SCALV*#6. HYD
ITV - TOTAL NUMBER OF LINES OF HYDROGRAPH, HYD
ITV=(((JY1=KY1)#12) + (MON (JY) =MON(KY) ) +1) #IK HYD
G0 TO 55 4 HYD
ITV=((JY1=KY1)+1)#2 HYD
60 TO 55 HYD
ITV=0 HYD
MDXs NDXs IK - VARIABLES USED IN CALCULATING LINES ON A DAILY HYD

HYDROGRAPH, HYD
MDX=MON (JY) HYD
NDX=MON (KY) HYD
IK=MDAY (NDX) HYD
IF (MDXsLTeNDX) GO TO 49 HYD
DO 48 I=NDXsMDX HYD
ITV=ITV+MDAY (1) HYD
CONTINUE HYD
G0 TO 51 HYD
NDX=NDX~-1 HYD
MDX=MDX+1 HYD
IF (NDX.LT.MDX) GO TO 51 HYD
DO 50 I=MDXsNDX HYD
ITV=ITV=MDAY (I) HYD
CONTINUE HYD
IF (IYR(JY)+GT480) JYL1=IYR(JY)=80 HYD
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Table 5,—HYDROG program listing—Continued

IF (IYR(JUY)eLE8B0O) JY1=IYR(JY)+20

IF (IYR(KY) «GTe80) KY1=IYR(KY)=80

IF (IYR(KY)eLEBO) KY1=IYR(KY)+20

ITV=((JY1=KY1)#365)+ITV

DO 54 1J=64+96+4

DO 52 JI=KYsJY

IF (IYR(JUI).EQ.IJ) GO TO 53

CONTINUE

G0 TO 54

ITV=ITVel

CONTINUE

WRITE IDENTIFICATION=~-IC1 TO ICS5 AND IHD.

WRITE (6+456) IC

FORMAT (10Xe20A4/77)

WRITE (6+57) (IHD(I)sI=1eNX)

FORMAT (10Xs20A5)

WRITE (6+58)

FORMAT (//7777)

SET ALL MINUS SCALE VALUES TO PLUS VALUES.

KEG - VARIABLE USED TO DETERMINE WHICH SCALE IDENTIFICATION
TO WRITE.,

KEG=0

DO 59 I=1,11

DETERMINE PROPER SCALE TITLE TO PRINT.

IF (SCTOP(1)«GEeOs) GO TO 59

KEG=KEG+1

SCTOP(I)=SCTOP(I)#(~-14)

CONTINUE

IF (KEG.EQs1ll) GO TO 63

IF (KEG.EQe0O) GO TO 61

WRITE (64+60)

FORMAT (/9+39X949HWATER LEVELs IN FEET BELOW OR ABOVE LAND SURFACE
17)

GO TO 65

WRITE (6,62)

FORMAT (/945X+40HWATER LEVELs IN FEET ABOVE LAND SURFACE /)
60 TO 65

WRITE (6+64)

FORMAT (/4943X944HDEPTH TO WATER BELOW LAND SURFACEs IN FEET
PRINT SCALE VALUES.

WRITE (6+66) (SCTOP(I)sI=1s1l)

FORMAT (8Xs11(F74193X))

J=1

PRINT PLOT BOUNDRY.

WRITE (61,67)

IAS -~ COUNTER TO PRINT OUT LEFT HAND EDGE OF HYDROGRAPHs EITHER

FORMAT (13Xs101(1H%))
AN # OR NUMBER FOR OFF-SCALE INDICATOR.
IAS=42
JAS = COUNTER TO SET=UP LINE.
JAS=7

NKX=1
12
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Table 5,~HYDROG program listing—Continued

KYEAR=MYEAR

STATEMENTS THROUGH 1000 ARRANGE | AND PLOT

DO 119 I=1,1ITV

BLANK PLOT ARRAY (IPT),
DO 68 K=1,100
IPT(K)=NA(37)

CONTINUE

SET INTO IPT ARRAY INTERMEDIATE LINES OF DOTS.
IF (KOUT.EQeIKsAND«SCALV.GE.ls) GO TO 69

GO TO 71

DO 70 I0U=1,100
IPT(IOJ)=NA(38)

CONTINUE

GO TO 80

IF (SCALV.LT.e17) GO TO 72

IF (SCALV.EQe0e5.AND.JAS.EQ.I) GO TO 73

GO TO 76
IF (SCALV.LT.0.1) GO TO 76

IF (1eGTe36ANDe (IBGsEQeSeORsIBGeEQell) eANDeILTo(ITV=2)) GO TO 74

60 TO 76

IF (JAS.EQ.ITV) GO TO 76
JAS=JAS+6

DO 75 JOI=1,100
IPT(JOI)=NA(38)

CONTINUE

GO TO 80O

DO 77 ITY=10+90+10
IPT(ITY)=NA(38)

CONTINUE

IF (lelEe3eOReI«GE«(ITV=3)) GO TO 80
IF (NKX+EQ.l) GO TO 80
NKX=1

00 79 IDM=1+10

IF (MYEARJNE.LYEAR(IDM)) GO 70 79
DO 78 IDXX=19100
IPT(IDXX)=NA(38)
CONTINUE

GO TO 80

CONTINUE

IPT(100)=NA(42)
KOUT=KOUT+1

PDAY = LENGTH OF MONTH IN DAYS(FROM MDAY ARRAY).

PDAY=MDAY (IBG)

IF DAILY SCALEs DETERMINE NUMBER OF PLOT LINES FOR MONTH,.

IF (SCALVeGE«S5.) IK=PDAY®#(SCALV/S.)
IF (SCALV.LTes17) GO TO 82

CHECK FOR LEAP YEAR.

DO 81 NIT=1880+200094

IF (IBGeEQe2¢ANDKYEARGEQ.NIT) IK=(PDAY#(SCALV/S.))+1,

CONTINUE
IF (KOUT.LE.IK) GO TO 84
KOUT=1
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Table 5,—HYDROG program listing—Continued

IF (SCALV.LT.0e1) 6O TO B3
IF (SCALVeLTeel7eANDeI.EQel) GO TO 84

IBG=IBG+1
IF (IBG.EQ.13) IBG=1
GO TO 84
IF (I.EQs1) GO TO 84
IBG=1IBG+1

IF (IBG.EQ.3) IBG=1

CHECK FOR PLOTTING OF VALUE ON LINE.

IF (IDAP(J) sEQ@e]l) GO TO 85

GO TO 94

SET PLOT SYMBOL ON LINE.

IP = PLOT POSITION ON HORIZONTAL LINE FROM PLOTH ARRAY TO PUT
INTO IPT ARRAY.

IP=PLOTH(J)

IF (IPLT(J)«NESNA(37)) IPT(IP)=IPLT (J)

NR = COUNTER FOR MORE THAN ONE NUMBER AT A POSITION.

NR=2

CHECK FOR MORE THAN ONE VALUE ON LINE.

IF (JU.EQ.(JY=KY+1l)) GO TO 89

IF (IDAP(J) eNELIDAP(J+]1)) GO TO 88

CHECK FOK MORE THAN ONE PLOT AT SAME POSITION ON LINE.

IF (PLOTH(J) 4EQ«PLOTH(J+1)) GO TO 87

J=del

SET ADDITIONAL VALUES ON LINE.

IP=PLOTH(J)

IF (IPLT(J)«NESNA(37)) IPT(IP)=IPLT(J)

GO TO 86

SET IN NUMBER IF MOKE THAN ONE VALUE IS AT SAME POSITION,

NR=NR+1

IPT(IP)=NA(NR)

J=J+1l

G0 TO 86 -

NDP - VARIABLE TO MOVE OR NOT TO MOVE TO NEXT LINE OF HYDROGRAPH
CONTROL IS IDAP ARRAY.

NDP=1

60 TO 90

NOP=0

SET NUMBER FOR OFF-=SCALE INDICATOR IN LEFT-HAND COLUMN OF PLOT

OR # IF NOT OFF SCALE.

IF (IOFF(J)eLTel) GO TO 92

IAS=1

ISA - COUNTER FROM IOFF ARRAYs FOR OBTAINING CORRECT IAS VALUE=-~-
OFF=SCALE INDICATOR IN LEFT COLUMN.,

ISA=I0OFF (J)

DO 91 IE=1,ISA

IAS=IAS+1

CONTINUE

GO TO 93

IF (IPT(IP)eEWNA(37)) GO TO 93

IAS=42

J = LINE COUNTER.
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. Table 5.—HYDROG program listing—Continued

93 J=NDP+J HYD 469
NK ~ INDEX FOR PRINTING MONTH(MN ARRAY). HYD 470

94 NK=1IBG HYD 471
JOUTs AOUTs MOUTs LOUT=-=-VARIABLES USED TO DETERMINE WHETHER OR HYD 472

NOT TO PRINT DAYS AT SIDE OF HYDROGRAPH. HYD 473

JOUuT=0 HYD 474

IF (SCALV.LTeel) GO TO 114 HYD 47%

IF (SCALV.LT..17) GO TO 110 HYD 476

IF (KOUT«NEs1l) NK=13 HYD 477

IF (SCALV.GE«5.) GO TO 97 HYD 478
AQUT=KOUT HYD 479
AQUT=(AQUT/SCALV) %5, HYD 480
MOUT=A0UT HYD 48]
LOUT=A0UT#*100. HYD 482
JOUT=LOUT~(MOUT*100) HYD 483

IF (JOUT.GE.1l) GO TO 98 HYD 484
NOUT = DAY COUNTER, PRINTED ON SIDE OF HYDROGRAPH,. HYD 485
NOUT=A0UT HYD 486

IF (IBGeEQe2eAND+NOUT.GT+28) NOUT=28 HYD 487

DO 95 IKT=1880+200094 HYD 488§

IF (KYEARCEQeIKTeANDeIBGeEQe2e ANDeNOUT+E}a28) NOUT=29 HYD 489

95 CONTINUE . HYD 490
IF (IBGeEQeleOReIBGeEQe3¢0ReIBGeEQeSeOReIBGsEQeTeOReIBGeEQeB8sORGIBHYD 49]
166EQel10e0ReIBGEQe12) GO TO 96 HYD 492

G0 TO 98 HYD 493

96 IF (NOUT.NE.30) GO TO 98 HYD 494
NOUT=31 HYD 495

GO TO 98 HYD 496

97 AQUT=KOQUT HYD 497
NOUT=A0UT® (S./SCALV) HYD 498

98 IF (KOUTWNE.1l) GO TO 102 HYD 499
IF (JOUT.GE.]1l) GO TO 100 HYD 500

A LINE WITH MONTH AND DAY PRINTED - MNs NOUT, HYD 501
WRITE (6+99) MN(NK) s NOUToNA(IAS) o (IPT(KUK) oKJK=14100) s NOUTeMN(NK) HYD 502

99 FORMAT (4XeAde1lXoI292XeAl9e100A1e2XeI291X0A4) HYD 503
G0 TO 119 HYD S04

A LINE WITH MONTH PRINTED - MN, HYD 505

100 WRITE (64101) MN(NK) oNA(IAS) s (IPT(KJUK) o KJK=19100) ¢ MN (NK) HYD 506
101 FORMAT (4XesA495X9Al9100A195X0sA4) ' HYD 507
GO TO 119 HYD 08

102 IF (I.EQe42) GO TO 106 HYD S09
IF (KOUT.EQe2.AND+IBG.EQel) GO TO 106 HYD 510

IF (JOUT.GE.1) GO TO 104 HYD 511

A LINE WITH DAY PRINTED = NOUT, HYD 512
WRITE (6+4103) NOUTeNA(IAS) o (IPT(KUK) sKJUK=149100) ¢+ NOUT HYD 513

103 FORMAT (9XeI292X9Al9100A1e2Xs12) HYD Sl14
GO 70 119 HYD 515

A LINE WITH NO SIDE TIME SCALE. HYD 516

104 WRITE (6+105) NA(IAS) o (IPT(KJUK) 9sKJUK=1+100) HYD 517
105 FORMAT (13XsAls100A1) HYD 518
GO TO 119 HYD 519

106 IF (JOUT.GE.1) GO TO 108 HYD 520

. 115



Table 5.—HYDROG program listing—Continued

C A LINE WITH YEAR AND DAY PRINTED = MYEARs NOUT, HYD 521
WRITE (6+107) MYEARINOUTONA(IAS) ¢ (IPT(KJUK) sKJUK=14100) s NOUTyMYEAR HYD 522

107 FORMAT (4XeI491Xe9I292XeAlel00A192XeI291Xs14) HYD 523
G0 TO 118 HYD 524

C A LINE WITH YEAR PRINTED - MYEAR, HYD 525
108 WRITE (69109) MYEARINA(IAS) ¢ (IPT(KJK) ¢KUK=19100) yMYEAR HYD 526
109 FORMAT (4XeI49sS5XeAls100A195Xy14) HYD 527
GO TO 118 HYD 52&

C MONTHLY HYDROGRAPH. HYD 529
110 IF (NK.EQe1l) GO TO 112 HYD 530
IF (I.EQ@e1) GO TO 112 HYD 531

C A LINE WITH MONTH PRINTED = MN, HYD S$32
WRITE (69111) MN(INK) sNA(IAS) o (IPT(KJUK) sKJUK=19100) ¢ MN (NK) HYD 533

111 FORMAT (7XeA4492X9Al9100Ale2XsA4) HYD 534
GO TO 119 HYD 53%

C A LINE WITH YEAR AND MONTH PRINTED - MYEARs MN. HYD 536
112 WRITE (69113) MYEARIMN(NK) o NA(IAS) 9 (IPT(KJK) o KUK=19100) s MN(NK) sMYEHYD 537
1AR HYD 538

113 FORMAT (1X9l492X9A492X9Al9]100A192X0A492Xs14) HYD 539
GO TO 118 A HYD 5S40

C YEARLY HYDROGRAPH (2 LINES PER YEAR) HYD 541}
114 IF (NK.EQ.l) GO TO 116 HYD 542
IF (I.EQel) GO TO 116 HYD 543

WRITE (69115) NA(IAS) o (IPT(KUK) sKUK=1+100) HYD S44

115 FORMAT (13X+101A1) HYD 545
NKX=2 HYD 546

G0 TO 119 HYD 547

116 WRITE (69117) MYEARINA(IAS) 9 (IPT(KJUK) oKJUK=19100) yMYEAR HYD S48
117 FORMAT (7XeI492X9101A1e2Xe14) HYD 549
118 KYEAR=MYEAR HYD 550
MYEAR=MYEAR+] HYD S51

119 CONTINUE HYD 552
WRITE (64+67) HYD 553

C WRITE SCALE AT END OF HYDROGRAPH=-=-IF ALTITUDE GIVEM CONVERT SCALE HYD 554
C TO ALTITUDE OF WATER LEVEL. HYD 555
IF (ELEV.LT«.ls) GO TO 126 HYD 556

IF (KEG.GE.l) GO TO 121 HYU 557

DO 120 ISX=1ls1l1l HYD 558
SCTOP(ISX)=SCTOP(ISX)#(~1,) HYD 559

120 CONTINUE HYD S60
GO TO 123 HYD b61

121 IF (KEG.EQ.11]) GO TO 123 HYD 562
DO 122 ITX=1+10 ' HYD 563

IF (SCTOP(ITX)eLT«SCTOP(ITX+1)) SCTOP(ITX)=SCTOP(ITX)#(=1,) HYUD S64

122 CONTINUE HYD S6%
SCTOP(11)=SCTOP(11)%(=1,) HYD 566

123 DO 124 I=1y11 HYD 567
SCTOP(1)=ELEV=SCTOP(I) HYD 68

124 CONTINUE HYD 569
WRITE (64125) (SCTOP(I)eI=1s11) HYD 870

125 FORMAT (7X911(FBels2X)9//55X918H ALTITUDE'IN FEET ) ~HYD 571
GO0 T0 127 : HYD §72
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Table 5.—HYDROG program listing—Continued

126 WRITE (6466) (SCTOP(I)eI=191l)
IF (KEGeLTel) WRITE (6462)

127

IF (KEG+EQe1l1l)

WRITE (64+64)

IF (KEGeGE el eANDeKEGsLTo11)

RETURN
END

SUBROUTINE CRDCON(NSG)
DATA NPSyNP1/1H&s1H+/

IF (NSG.EQeNPS)
RETURN
END

NSG=NP]

WRITE
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Table 6.—Input data for HYDKOG program

Number of

n : Program i
lutline reference cards Columns| Format variable Input item Remarks
1. Dates, hydro- 1 1-20 415 IMON(I), Beginning and ending month and If beginning date is omitted, hydro-
graph scales, NYR(1), year for hydrograph plots. graph will begin with first water
and water-level 1=1,2 . level read and continue to ending
read unit date, If ending date is omitted, hy-
drograph will begin cn beginning date
and end with last water level read.
17 both beginning and ending dates are
omitted, every water level read will
be plotted.
21-45 | 5F5.0 HSCAL(1}, Possible horizontal scales, in Any scale may be used as long as it
1=1,5 feet. fits the field.
46-70 | 5F5.0 VSCAL(I), Possible vertical scales, in The possibilities for vertical scales
1=1,5 days. are restricted *o the following:
1.--daily (1 day per line).
2.5--2,5 days per line.
5.0--5.0 days per line,
10,0--10.0 days per line,
30.0--30.0 days per line,
71-75 1 IS5 NJ Read unit for water-level data. |When using HYDROG in conjunction with
. SUPERMOCK and DATE, code NJ equal to
the unit used in the data-definition
statement describing the data set
passed from DATE which contains com-
puted water levels in card-image for-
mat. This version of HYDROG can be
used to plot hydrographs from cards
by setting NJ=blank.
2, Identification 1 1-80 <UA4 1c Data identification to be

of data

printed with each hydrograph.

The followin

9

data sets must be read for each hydrograph plotted.

3. Header cards

1 1-2 A2 LST State code.
3-4 2A1 LCO1,LC02 County code.
5-10 312 LTDG,LTMN, | Latitude, in degrees, minutes,
LTSC and seconds.
n Al LTDIR Latitude direction.
12-18{ 13,212 LGDG,LGMN, Longitude, in degrees, minutes,
LGSC and seconds. -
19 Al NOSEQ Sequence number.
20-25 | 2(A2,A1) | LTP,LNS, Local well number or location.
LRG,LWE
26-31| A2,4A1 LsC,L1,L2,
L3,L4
34-55 | 3A6,A4 0W1,0W2, Owner,
0W3,0W4
56-60{ A5 OWNO Owner's number,
61-67 | F7.0 ELEV Altitude of land surface (ft) at
well. Code to hundreths.
Decimal is set in program.
68 Al ARTWL Type of well.
69 Al WMUS Use of water,
70 Al WLUS Use of well,
71-79{ 3A3 IAQU(I), Aquifer codes, maximum of 3,
1=1,3
80 11 NO1CD Card number .,
1 20-24| F5.0 DEPTH Depth of well (ft).
25-29| F5.0 AXMP Measuring point in relation to
land surface (ft).
30-77 | 48Am1 IRC(1) Record length.
80 In NO2CD Card number.

For use with SUPERMOCK, the essential
entries on card 1 are LST, LCOV, ELEV,
and NO1CD, and on card 2, are DEPTH
and NO2CD.

On card 1, if an "*" is coded in
column 3 or a "2" in column 2, new
scale and data ID cards may be
entered, This option may be used to
separate and identify hydrographs for
the potentiometric surface and the
water table,
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Table 6.—Input data for HYDROG program--Continued

v

Outiine reference N“?gﬁgs°f Columns | Format 5§$?§§Te Input itew Remarks
4, Heading cards 1 to 18 21-70 | 10A5 IHD(J) Description for hydrograph iden- | On the last heading card, NOKD should
for hydrograph tification, be blank.
identification N
80 Al NOKD Card number,
5. Water levels None {------- 19X,312 | MON(I), MON(I)--month, IDAY(I)--day, These are computed water levels passed
IDAY(I), IYR(I)--year, WI(I)--water from DATE on unit 3.
IYR(1) level .(depth below land surface Water levels for the potentiometric
in feet). surface for each observation well are
------- 1X,F6.2 WI(I) read first, then water levels for the
water table.
1X,312 MON(I), The period of record and frequency
IDAY(1), are equal to the duration and time-
IYR(T) step increment used in SUPERMOCK.
Each record is a card image. Card
------- 1X,F6.2 | WI(I) images for an observation well are
read until NO (which is set by DATE)
------- 1X,312 MON(I), becomes equal to blank, then a hydro-
IDAY(I), graph is plotted and data for a new
IYR(I) observation well is read.
------- 1X,F6.2 Wi(I)
------- 1X,312 MON(I),
IDAY(1),
IYR(I)
------- 1X,F6.2 Wi(I)
....... 3X,I13 NO Sequence number.
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WATER-LEVEL CARD IMAGES

THESE DATA ARE REPEATED
FOR EACH WELL FOR WHICH
A HYOROGRAPH IS DESIRED

4. HEADE. FOR
HYOROGRAPHS

3. HEADER
CARDS

2. DATA |DENT ~
IFICATION

/. DATES, HYDROA
GRAPH SCALE
AND WATER LEVEL
READ UNIT

Figure 15.— Input data deck for HYDROG program.
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1. Dates, hydrograph scales, and read unit for water levels

One card--the first two parameters, IMON(1) and NYR(1), are the begin-
ning month and year for the hydrographs. Plots will begin with data on or
following this date. The next two parameters are IMON(2) and NYR(2).

These parameters are the ending month and year for the hydrographs. If
IMON(2) and NYR(2) are omitted, all data from the beginning date to the
last water level read will be plotted.

Next are the possible horizontal, HSCAL(I), and vertical, VSCAL(I),
scales. MWater levels, in feet, are plotted horizontally and time, in days,
is plotted vertically. As many as five horizontal and vertical scales may
be entered and the program will choose from among them appropriate scales
for each well. Any horizontal scale may be used so long as it fits the
~ field and is in feet. Vertically, the scales are restricted to those indi-
cated in the instructions for input data.

The last parameter on this card is NJ, the read unit for water-level
data. For use with SUPERMOCK, NJ should be set equal to the unit number
used in the data-definition statement in the job control that describes
the data set containing water-level data passed from DATE.

2. Data identification

One card--containing a description of the data to be printed with each
hydrograph.

3. Header cards

Two cards--these are standard water-well heading cards. Only certain
entries on these cards are essential to HYDROG. Therefore, for use with
SUPERMOCK in plotting computed water levels, all entries, except those
indicated as essential in the instructions for coding input data, may be

omitted in order to reduce coding and keypunching.
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4. Well-identification heading

One to 18 cards--containing heading information to identify each
hydrograph.
5. Water levels

No cards--these data are read from a sequential-disk data set passed
to HYDROG by DATE. The water levels are in card-image format, with four

water levels and corresponding dates to a card image.

PROGRAM OUTPUT

Qutput from SUPERMOCK includes various illustrations describing input
data and displays of computed data for the potentiometric surface and
water table. Figure 16 is a sample of printed output from SUPERMOCK.

Sheet 1 of figure 16 is simply a title page giving a project title
and various constraints under which the area is being modeled. |

Sheet 2 of'figure 16 is an alphameric map used to define hydraulic
conductivity and evapotranspiration throughout the area. It is keyed to
the table on sheet 3. The upper and lower hydraulic conductivities and
thickness of fine-grained material assigned to each symbol are determined
from data collected at the indicated well.

Sheet 4 contains a table from which the rate of evapotranspiration
in each éubarea is determined. By knowing the depth to the water table
and the range into which the upper hydraulic conductivity for a subarea
falls, the ET rate can be determined by multiplying HCU times the value
indicated in the table.

Sheet 5 contains an alphameric map that defines root depth throughout
the area. Also listed on sheet 5 are the soil parameters described in out-

1fne reference number 17.
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Figure 16, sheet 1 of 21.—Examples of output from SUPERMOCK program.
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vel

B8BBBBBBCCCCCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDDDDDDDDDAAAAAAAAAAAAAAAA
BBBBBBBCCCCCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDDDDDDDDDAAAAAAAAAAAAAAAA
BBBBBBBCCCCCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDDDDDDDDDAAAAAAAAAAAAAAAA
BBBBBBBCCCCCCCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDDDDDDAAAAAAAAAAAAAAAA
BBBBBBBCCCCCCCCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDDDDAAAAAAAAAAAAAAAA
BBBBBBBCCCCCCCCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDDDDAAAAAAAAAAAAAAAA
BBBBBBBCCCCCCCFAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDDDDAAAAAAAAAAAAAAAA
BBBBBBBCCCCCFFFAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDDDAAAAAAAAAAAAAAAAA
BBBBBBBCCFFFFFFAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAHHHHHHHAAAAADDDDDAAAAAAAAAAAAAAAAA
BBBBBBBFFFFFFFFAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAHHHHHHHHAAAADDDDDDAAAAAMMMMMMMA AAA A
BBBBBBBFFFFFFFFGGGGGAAAAAAAAAAAAAAAAAAAAAAAAAHHHHHHHHAAAALDDDDDAAAAAMMMMMMAAAAAA
AAEEEEEEFFFFFFFGGGGGAAAAAAAAAAAAAAAAAAAAAAAAAT ITHHHHHHAAAALDDDDDDAAAAMMMMMMNAAAAA

AAEEEEEEOFFFFFGGGGGGGAAAAAAAAAAAAAAAAAAAAAAAATTJJUJJIKKLLLLLDDDDDDDDDMMMMMNNAAAAA

AAAEEEEEOOFFFFGGGGGGGAAAAAAAAAAAAAAAAAAAAAAATTTIUJUKKKLLLLLLDDDDDMMMMMMMNNNAAAAN
AAAAEEEOOOOOQOOPPPPPPPPQQRRRRSSSAAAAAAAAAAAATITIITITIVUKKKKKLLLLLLDDMMMMMMMMMNNNANNNN
AAAAEEEOOOOOOOPPPPPPPQQRQQRRRSSSAAAAAAAAVVVVVIIXXXKKKKKKLLLLLLMMMMMMMMMMNNNNNNNNN
AAAAEEQOO00000033PPPPPPQQAQAQRRRSSTTAAAAVVVVVVVWXXXXXXXKKYYLLLLLLMMMMMMMMMMNNNNNNNNN
AAAAAEOOOOO0$3333PPPROAQQRRRRTTTTUUUUVVVIHWWWXXXXXXXYYYYYYYAAMMMMMMMM//NNNNNNNNNN
AAAAAEQQOO0333%333PPRAAQAVBREGATTTTUUVUUUWWWWWWXXXXXXXYYYYYYAAAMMMMMY/ // /7 /NNNNNNNNN
AAAAAEOOO$333853333PAQCQAR@AW++++) UUUUUWNWWW222XXZZZZYYYAAAAAMMMY/ /// /77 /NNNNNNNNN
AAAA###8 G2 245353333308888RERB++++))))))))11122222Z22ZZZZYAAAAAAMMY////// 77/ /NNNNNNNN
AAApARBHuRRGEER35388888888@+++++)))))22111122222222Z2ZZZAAAAAA/// /77 77/33333NNNNNNN

AAAARRREREataeetbBB88888888++++))))222211111222222Z>>>AAAAAAA/////7/7/3333333NNNNNSG
AAA#EEE#GERRaRTTTTE88888888+++)22222222=11112288&>>>>>AAAAAAAA33333333333333NNNN4
AAARBEGEERAAATTTTTTTTB88888::::2222222====]1188888>>>>AAAAAAAAAA3333333333333N444
AAAAAA#AAAAAAGOTTTTTTTTTB:::32:::22222=====8888884>>>AAAAAAAAAAAAAAAAAAA333334444
AAAAAA#AAAAAAAGEETTTTTTTO s 2222 (((((((=0888888A>>AAAAAAAAAAAAAAAAAAAS33344444
AAAAAAAAAAAAAAGEETTTTI999: 2282222 ((((((4HHHARAEAEAAAAAAAAAAAAAAAAAAAAAS3G4LG4LGG
AAAAAAAAAAAAAGOEOEE669999999 it i HHHANRBARALALEAAAAAAAAAAAAAAAAAAAAA3344445555
AAAAAAAAAAAAAAAGEE6699999G9:2 i iHRHANNUBHHALLAAAAAAAAAAAAAAAAAAAAAABSLL44555555
AAAAAAAAAAAAAAAGE6999999G9 st i tHuHNBRANKIEBELEAAAAAAAAAAAAAAAAAAAGLGLL4444555555
AAAAAAAAAAAAAAG66999999999: st iHRNHNNBHBNBALSAAAAAAAAAAAAAAAAAAALL4ASSS555555
AAAAAAAAAAAAAG6669999999999: it iHARRNRNNRHAAAAAAAAAAAAAAAAAAAAAGLGL46ANSS55555
AAAAAAAAAAAAAGE669999999999 it i HNNUNNHANRAAAAAAAAAAAAAAAAAAAAAAAGGAAASSS5555

AREA DEFINITION mMAP FOR HYDRAULIC CONDUCTIVITY AND EVAPOTRANSPIRATION

Figure 16, sheet 2 of 21.—Examples of output from SUPERMOCK program.
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HC EXPLANATION

SEQUENCE | SYMBOL | REPRESENTATIVE | HCU 1 HCL | THK
NUMBER | I WELL NUMBER t | |

1. i A ] N39S I 000020 | 0.00020 I 45.00
2e | $ | N2S7 I 0402209 | 0402209 | 45.00
3. | Y ! NeT70 I 001000 | 0.01000 | 85.00
4, | 8 | N273 I 0.15000 | 0.05000 | 90.00
Se. | w I N276 I 0.00010 | 0401000 | 67.00
6. ! 9 | N281 I 0402000 | 0420000 | 67.00
7. I 6 | N283 I 002000 | 0.20000 | 35.00
8. I 7 | N284 I 0.02000 | 0.20000 1| 42.00
9. I 8 | N285 I 0.40000 ! 0.20000 | 48.00
10. | R | N287 I 0400400 | 0.04000 | 31.00
11. | S I N289 I 000100 | 0.00010 | 23.00
12. [ 3 | N29 0 I 0.02000 | 0.00500 | 50.00
13. | C | N293 I 0.02000 | 0.00600 | 63.00
14, | B | N308 I 000200 | Q00250 | 60.00
15. | 0 | N381 I 0.08000 I 0.00200 | 50.00
16. | P | N382 I 0.50000 1 0¢02000 I 30400
17. | Q i N383 I 000300 I 0402000 | 35.00
18. [ hd | N384 I 020000 | 0300400 | 100.00
19. | () | N38S I 0.03000 | 0.03500 | 35.00
20. | + I N386 I 0.00300 | 0.00868 | 45.00
2l. | T | N387 I 0400050 | 0.00700 | 25.00
22. | U | N388 | 0.00100 | 0.00050 | 47.00
23. | v | N389 I 000400 | 0.00100 | 30.00
24. | 1 | N390 I 0.00300 | 0.01000 | 85400
25. | = | N391 I 0.00200 | 0.00200 | 25.00
26. | ( | N392 I 000020 I 0400500 | 35.00
27. | ? | N393 I 0.00200 I} 0.01000 | 36.00
28, | 2 | N394 I 0.00100 I 0.01000 | 45.00
29. | I | N39S I 0.00200 | 0.00001 | 40.00
30. | ) I N398 I 0.00100 | 0.00800 | 13.00
31. | : | N399 I 0.00009 | 0.01000 | 65.00
32. | & ! N4 0O I 0.00100 | 0.00020 | ©55.00
33. | > | N4O1 I 0.00060 | 0.01000 | 80.00
34, | F | N40Q2 I 0.04000 | 0.00800 | 85.00
35. | K | N429 I 006000 | 0.08000 | 70.00
36. I Z | N4 32 I 0441000 | 0.02000 | 66.00
37. | X | N433 I 022000 | 0404000 | 37.00
38. | G | wlz2s I 000005 | 0.00005 | 40.00
39. | M | G268 I 0.20000 | 0.01000 | 32.00
40. | N | G270 I 020000 | 0402000 | 75400
41, | / | G338 I 0.08000 | 0.15000 | 75.00
42, | L 1 G343 I 000300 | 0403000 | 75.00
43, | J | G347 I 0403000 { 0.05000 | 47.00
44, | H | G348 I 0010000 | 0.00500 | 60.00
45, | D | 6349 I 010000 | 0407000 | 53.00
46. | 3 | R654 I 000500 | 0.00500 | 20.00
47. | 5 | RS64 I 0.10000 | 0.01000 | 36.00
48, | 4 1 R970 I 0420000 | 0.02000 | S0.00



9zl

ET EXPLANATION

DEPTH TO | HC<e004 | +004<HC<e040 | o040<HC<e400 | o400<HC
WATER TABLE | ! | !
(FT) | | | I
1 | 2.6815 | l1.8021 1 1.5209 | 0.3824
2 | lel486 | 0.6498 | 0eb747 | 0.0376
3 | 0.6605 | 0.3068 i 0.1821 [ 0.0056
4 | 0.4311 | 041633 | 0.0763 | 0.0014
5 i 03030 | 00945 | 0.0351 | 0.0004
6 | 0.2240 | 0.0585 | 0.0178 | 0.0002
7 | 01719 | 0.0383 | 0.0098 | 0.0001
8 | 0.1358 | 0.0262 | .0.0058 | 0.0000
9 | 0.1098 | 0.0187 | 00037 | 0.0000
10 | 0.0905 | 0.0138 | 0.002¢4 | 0.0000
11 | 0.0758 | 0.0104 | 0.0016 | 0.0000
le2 | 0.0644 | 0.0081 ! 0.0012 | 0.0
13 | 0.0553 | 0.006¢4 | 0.0008 I 0.0
14 | 0.0481 | 0.0051 | 0.0006 | 0.0
15 | 0.0421 | 0.0042 | 0.0005 | 0.0
16 | 0.0372 | 0.0034 | 0.0004 | 0.0
17 | 0.0331 | 0.0029 | 0.0003 i 0.0
18 ! 0.0296 I 0.0024 | 0.0002 | 0.0
19 | 0.0266 | 0.0020 | 0.0002 | 0.0
20 | 0.0241 I 0.0018 | 0.0001 I 0.0
21 | 0.0219 | 0.0015 | 0.0001 | 0.0
22 | 0.0200 ! 0.0013 I 0.0001 | 0.0
23 | 0.0183 | 0.0012 ! 0.0001 | 0.0
24 | 0.0168 | 0.0010 | 0.0001 i 0.0
25 ! 0.0155 | 0.0009 l 0.0001 | 0.0
26 | 0.0144 | 0.0008 1 0.0000 | 0.0
27 | 0.0134 | 0.0007 | 0.0000 | 0.0
28 I 0.0124 i 0.0006 | 0.0000 | 0.0
29 ! 0.0116 | 0.0006 | 0.0000 | 0.0
30 | 0.0108 | 0.0005 I 0.0000 ! 0.0

Figure 16, sheet 4 of 21.—Examples of output from SUPERMOCK program.
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SMSIN=

1e00eXSAT=10e004DKN=10.00¢SWF=120.0¢RGF=40,004XNOR

UUUUUUUS SPPPPPUUUUUUUUUULUUUULULUULUUULLUUUULLLLLULUUULULUULLULUUUUULUUUULLUULULUY
UUUUUUUWSCPPPPUUUULULUULUULUUUUULULLLLULLLLULUULLULUUULULULUULLLLUULULULULLULUUULUULY
UUUUPPWWPPCPPPUUULUUUUYUUUUUUULUUUUULULUULUULUUUUUULUULLULLUUUULULLULULLUULLLLLLY
PPUUUPWWPPCCPPUUUUUUUUUULUUUUUUULLUULUUUULUULUULUULLUULLLULLULULULUULUULUUULULUY
PPPPPPPWPPCPPPUULLUULULULUULUUULLLUUULULUULULLLUULUULLLUUULUUULLUULUUULLLLUUULLLLY
PPPPCPPPPPCPPPPUUUUUUUULUULULLULYULUUUUUULULUULUULUUUUULULUUUULLLLLUUULUUUUUULULLY
PPPPCCPCCPPPPPPUUUUULULUIUULLULUILLLULULULLLULUUULUULLLULULUULLULLLLULULUUUULLULULULY
PSSPCCCCCPPPPPULLUUUUUUUUUUUUULULUULLULLUULLUULULUULUUUUUULULLUWUUUUUUUUUUUUULLULY
PSSPPPCCCPPPCPPUUUUUUUUUUUULUUULUUUUUULUULLUUUPPPPUULUUUUUUWWNUUUUUUUUUUULUULULY
SSPPPPCCCPPPCCPPPPWWUUUUUUUUUUUUUUUULULUUUUUUPPPPPUUUUUUUUUNWWWULUUUUUGUUUUUUUUY
SPPPPPPPPPPCOCPPPPWWUUULUUUUUUUULUUUUUUUUUUUUPPPPPPPPUUUUUUNPPULUUUUUUUNWPUULUUU
UPPWPPPCPPPCCPPPPPWPPUUUUUUUUUUULUULUULUUULUUUUPPPPPPWWPUPPCCPPPPPPPPPPPPPCPUUUUL
UUCCOCCCPOPCCPPPPPWPPUUULUUUUUUUUUUULUUUUUUUPPUPPPPPPRNCWPPCPPWPPPSCCPPPPPPPUUUUL
UUPOOCPCO0OCPPPPFPWPPWWPPPUPPPUUUUUUUUUUUUUUUPPPPPPEPPCWPPPPWWWPPCOPPPPPPPPUUUPP
UUUWWCPPCCOPPPPPPPPPOPPPPPPPPPPUUUUUUUUIUPPPSSSWWPPPSPPPPPPPWWWPCPCCPCPLCCCCWHPCP
UUUWCPCCCCCPPPSSPPPPPPPPPPPPWPPUUUUUUPPPPPPSSSWWWWSSPPPPPPPPPCCCPSSCCOCCCPPCCCPP
UUUUWWCCCCCCPPSPPOWPPPPPPWCPWPPPUUUUPPPSWPPPSSWHSSSSPPPPWWPPPUUSSSCCECCSSPPSWHWW
UUUUUWCCCCPPPWCCCOWPWWWSPWPOPPWPPPPPCCCSSPWWWWWWSSSWPWCCWPPWWWWWWCCCCCSSSPPPUWWW
UUUUUWCCCPCCCCCCCCPWPPPSWPWOCWCSSWPSWCSSPSSPWWWO0SSSPCCCHCUUUUUUUUCPCCPPSHRPWWWH
UUUUPPPCPCCCPPCPPPCCCCSPOOOSCCSSWPPWWPPPPPWWO000SSSCCPCWUUUUUUUUUCCCCPPCCPPPWWWH
UUUPPPPPPPPPPPPPCCCCCCCSPSSSSSCCSWSSWSWWPPWPWPOOOSSSCCPPAWWWWWWWPPCCWPPCCPPPPWIWW
UUUUPPPPPPWPPWPCCCCPCCCCPSSSSSOOWCCHWWWWPPPPWP000SSSCCCUULUUUUUUPSPUPPCCCPCPPPWH
UUUUUPPWPPPWCCSCCCCPCCCCCCWPOO000CHWWPPPPWWCWPOO0SSCPPCWUUUUULUUPCPUPPPPPPOCCPPP
UUUUUUPPPPPWPPSPOWWPCCCCCCPPOO000PPPPPPPPCCCPPO0SSSCPPUUUUUUUUUUPPUUCCSKWCPPCCPP
uuuuuuupuuupupppcwPcccccccccvoooPwPPPPPPccccPooooospppuuuuuuuuuuppuuuwswcccpcécé
UUUUUUUUUUUULUPCCCCWWCCCCCCCO00CCCPPPPWWCCPCWO000CPPPUUUUUUUUUUUULUUUUUUUUCOPPPCW
UUUUUULUUUULUUUCCCCSPPRPPPCCCCOOCCCPPPPCCCCPCCPOPCCCPUUUULLUUUULLUULLUULULUUCCPPCCW
UUUUUUUUUUUUUUUUCCOOPPPRPPPPPPCCCCCPPPPOCCPPPPPOOCCCULUUUUUUUULUUULULUUUUUUUFCPPPWW
UUUUUUUUUUUUUUUUUCCPPOPPPPPPPPPCCCCCCCCOSPPPPPPOOUUUULUUUUUUULLIUULUULUUUUSPPPWP W
UUUUUUUUUUUUUUUUUUPPPPPRPPPPPPPWPOCCCCSSSPPPPO000UUUUULUUULLULUULIUULUUUUUCCSWWPP
UUUUUUUUUUUUUUUUUUPPPPPPUUPPPPPPPRPCPCPPPPPPOUUUUUUUUUUUUUUUULUULUUUUUUUUUCSWPPC
UUUUUUUUUUUUUUUUUUUPPUUUUUUUPPPPPPPPP CPPP PP UUUUUUUULUUUUUUUUUUUULUUULUUUUUPCPPPC
UUUUUUUUUULULUULUUUUULLUULUUUUPPPPRPPPPPPPUUUUUULUULUULUUULLULUULUULUULUUUUUUUUPCPCPW
UUUUUUULUULUULUUUUUULUUUUUUUUURPPPPPPPRPPPPUUUUUUUUUUUUUUUUULUUUUUULUUUUUUUUUPCPCPW

ROOT—DEPTH

EXPLANATION

SYMBOL ROOT DEPTH
C =mmemeem———- 2.3

U'\OOOLA:U‘

2.
P
S.
U mcmecceren== Se
5e
2.
M=

3.00«¢SMSM= 1,00

Fiqure 16, sheet 5 of 21.—Examples of output “from SUPERMOCK program.
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1111111111111111311111112111113202222202322223220232300 30002322112 2212221111111111111
1AAABCCCEEEEEDDBBAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABBBAAAAAAAAAAAAAAAAAAL
1AAABCCEEEEEEEDCBAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABBBBBAAAAAAAAAAAAAAAAAL
1DAAACEEEHHHEEDCBAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABBBBAAAAAAAAAAAAAAAAAL
1EEEEEEEHHHHHEDCBAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAANAABBBAAAAAAAAAAAAAAAAL
1EHHHHHHHHHHHEDCBAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABBAAAAAAAAAAAAAAAAL
1DDDDDEHHHHHHEDBBAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABBAAAAAAAAAAAAAAAAL
1EEEEEEHITIHHEDBBAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAANAAABBBAAAAAAAAAAAAAAAAL
1HHHHHHIIIIHEDCBBBBBBAAAAAAAAAAAAAAAAAAAAAAAAAAABBAAAAAAAAAABCBAAAAAAAACCAAAAAAL
IHHITIIIIIIIHEECCCCCBBAAAAAAAAAAAAAAAAAAAAAAAAABBBBAAAAAAAABBCBBAAAAAAACCCAAAAAL
IHHHHITITIIIHHEEDDDCCBAAAAAAAAAAAAAAAAAAAAAAAAABDDBBBAAAAAABBCCCBACCCCCCCCCAAAAL
1EEEHHHITITI IHHEEEEDCBAAAAAAAAAAAAAAAAAAAAAAABBDDDBBBBBBBBBBBBBBBDDDDDDODOCCAAAAL
1CEEEEEHHHITII IHHHHEDCBAAAAABBBBBAAAAAAAAAAAABBBBDDDDDCCDDDDDHHHHHHHHHHHHDDCAAACL
1CDEDCEEEEIIIIIIHHEECBBBBBBBCCCBAAAAAAAAAABBCCCEEEEEDCCCCOHHIITIIIIIIIIIHHCAAAC]
1BCEECCCOEHITIIIIIHEEDCCCCCCCCDEBAAAAAAAABBCEEEEEEEEECCCCCORHHHHHITIIIIIIIIHCCCCC
1BBDEDCCDEHITITIIHEEDDDEEHEEEHEBAAAAAAABBDEEEEEEEEEDCCDDEHHEDEDH IHHHHHHHHHHHHHT }
1ABCEEDCCEHIIHHI IHEEEEEEEHHHHHEDBAAABBBBODDOOODDDDDCCDEHHHDBBBBB I IHODDDDDOHIIIIL .
1ABBCEEDCEHIIHEHIHEEEDDDEHHHHHHDBBBBBBDDCCCCCCCCCCCCCDEHHDBBAAABEI IDDDDDDDHITII)
1AABBCEDCEEHIHEEH IHHHEEEHHHEEHHEDCCCCDEEEDCCCCCCCCCCOEHHDBBAAAABEHIHHHHHIIIIIII]
1AAABCDEDDEHIIHEHI T IHHHHHHHHHRHHHDDDEEEEEEEEEDDDDDDEEEHEBBAAAAABCHITITIIIIIIIII]
1AABBBCOEDDEHHITEHIIIIIIIIIIIIIIHHHHHHHHHHRHHHEEEEEHHHEBBAAAAAABCEHHHHITIIIIIII]
JAAABBBCEEEEEEHIIHIIHHHHIIIIIITIITIIIIIIIITITI IHHHHHHHHEDBAAAAAABBCDDDDDHI I IHHHHI]
1AAAABBCDDDODDEEHI I TIHEEEEHHHHITIIITIHNHHHITITIIIIIIIIIIHEDCBAAAAAABBBBBBCDDHIHCCCDD]
1AAAABBBBBBBCDEEHI I IHEEDDDEEEHHHHHHEEEEEHITIIIIITIHEDCBAAAAAAAABBAAABCDODEECBCCC]
1AAAAABBAAAABCDEEHHHHEEEDCCCDEEEEEEEEEEEHIIIIIII IHHEDBAAAAAAAAAAAAAABDDDDECBBBB]
1AAAAAAAAAAABBBOEEEHHHEEEDCCODDDEEEEEEEEHHHHHHHHHHEECBAAAAAAAAAAAAAABBEBBDECCCCC]
1AAAAAAAAAAAAABCDEEEEHHEEEEEEEEEEEEEEEEHHHEEEEEEEEEDCBAAAAAAAAAAAAAAAAABDEHHHEE ]
1AAAAAAAAAAAAAABCODEEEEEEEEDDDDDDEEHHHHHHEEEDDDDDDCBAAAAAAAAAAAAAAAAAAABDEHHHHH]
LAAAAAAAAAAAAAAABCCDDDDDDDDCCCCCCDEEHHHHEEDDOCCCBBBAAAAAAAAAAAAAAAAAAAABDEHHHHHK]
1AAAAAAAAAAAAAAAABCCCCCCCCCCCCCCCCDEEHHEEEECCBBBBAAAAAAAAAAAAAAAAAAAAAABDEHHHHH]
1AAAAAAAAAAAAAAAAABBBBBBBBBBBBBBBCCOEEEEDCCBBBAAAAAAAAAAAAAAAAAAAAAAAABBDEHHHHH]
1AAAAAAAAAAAAAAAAABBBBBBBBBBBBBBBBCCCDDCCBBBBBAAAAAAAAAAAAAAAAAAAAAAAAABDEHHHHH1
1AAAAAAAAAAAAAAAAAABBBBBBBBBBBBBBBBBBCCBBBAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABDDDDDD]
11112111313131131213130002322211221332323233323203302300202332232132121111111111311121121111

TRANSMISSIVITY MAP OF AQUIFER

EXPLANATION

'SYMBOL TRANSMISSIVITY
A m=eemmemceec  500,000000
B ========ce=- 3000.000000
C ======cmeeec 5000.000000
D —mmmeem————- 7000.000000

E ========ce== 9000.000000
H ===c=-ec=--= 11000,000000
I ===cmce=ce== 12000.000000
] —m—ee . 0.0

Figure 16, sheet 6 of 21.—Examples of output from SUPERMOCK program.
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BBRABBHBCCCCCCCAARAAARAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAADDDDDUDDODDAAAAAAAAAAAAAAAA
BBBBBBRCCCCCCCAARAAAAAAAAAAALAAAAAAAARALARAAAAAAAAAAAADDDDDUDDDDALALARALAAAAAARAA
BBRBBBBCCCCCCCAAAALAAAAAALAANLAALAAAAALAAAAAAALAAAALALGADDDDDDDDDDAAAAAAAAAAAAAAAA
8BRBBBRCCCCCCCCCAANAAAAAABNAAAABAAAAANAANAAAAAARARAAAAAAALDDDDDDDAABAAANAARAAAAAA
EEPBBBRCCCCCCCCCCAAAAABALLANALAAAAAANANRARAAARRALANAAARAAAADDDDDAAAGAALAAAAAAAAA
RBRBBRERCCCCCCCCCCANAAAAAAAAAAAAAAAAANAAAAAANAGAAAAAAAAAAAAADDDDDAAAAAAAAAAAAAAAA
BERBBBBCCCCCCCFALALAARALAAAAAARALAAAAAAARAAAARAAALAAAAAALAAAADDDDDAAAAAAAAAAAAAAAA
RBBERBBCCCCCFFFAAAAAAAAABAALAAADAANAAAAAAAAAAAAAAAAAAAAAAAAADDDDAAABAAAAAAAAAAAAA
BRRRBEBCCFFFFFFAQAAAAAAAAAAAGAAALAAAAAAAAGAAAAAHHHHHRHAAAAADUDDDAAAAAAAAAAAAAAAAA
SRBBBBRFFFFFFFFAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAHHHHHHHRAALADDDDDDAAAAAMMMMMMMAAAAA
HBBBBHBFFFFFFFFGOGGGAAAAAAAAAAAAAAAAAAAAAAAAAHHHHHHHHAAAALODDDDAAAAAMMMMMMAAAAAA
AAEEEEEEFFFFFFFGGGGGAAAAANAAAAAAAAAAAAAAAAAAAT IHHHHHHAAAALDDDDDDAAAAMMMMMMNAAAAA
AAEEEEEEQFFFFFGGGGGGGAAAAARAAAAAAARARAAAAAAAAT IJJUJIKKLLLLLDDDDDDDDDMMMMMNNA AAAA
AALEEFEEQOOFFFFGGUGGGGAAAAAAAAAAAAAAAAAAAAAAATTTTIUJUKKKLLLLLLDDDDOMMMMMMMNNNAAAAN
AAAREEEQOOO000PPPPPPPPQURRRSSSAAAAAAAAAAAATTTITIJJKKKKKLLLLLLDDMMMMMMMMMNNNANNNN
AAAAEEEOONOOO00PPPPPPPOQGARPRSSSAAAAAAAAVVVVY I I XXXKKKKKKLLLLLLMMMMMMMMMMNNNNNNNNN
AAAAEEOO000003EPPPPPPOQAARRKYSSTTAAAAVYYVVVVWXXXXXXXKKYYLLLLLLMMMMMMMMMMNNNNNNNNN
AAAAAEQ00000%$35$PPPOOORARRRRTTTTUUUUVVVWWWWXXXXXXXYYYYYYYAAMMMMMMMM/ /NNNNNNNNNN
AAAAAENON00333$95%53PPEOAGQIBEERT TTTUUUUUWWHWWHXXXXXXXYYYYYYAAAMMMMMY/ // /7 /NNNNNNNNN
AAAAAENOOS335355553PQOQUAEDEws+++) UUUUUWWWWW222XXZZZZYYYABAAAMMMY/ //// 7/ /NNNNNNNNN
AAAABGE08009985355$88888TR++++))))))))11122222222222ZYAARAAAMM/ //// /777 /NNNNNNNN
AAAACER000000u3SIRBB8888RBese++)))))221111222222222222AAAMAA//// /777 33333NNNNNNN
AAAALBOLRG082020HBHBBB88888++++))) 11112222222>>>AAAAAMA/// /777 3333333NNNNNG
AAAGOBEOob08GoTTTTBBBARRAREs+) 27 =111122685>>>>>AAAAAAAA33333333333333NNNNG
AppvoBoEeBAAATTTTTITTTRB8RB8: 12?7 =1188884>>>>AAAAAAAAAA3333333333333N444
AAAAAASAAAAAAGGTTTTTTTITTE: 52 8888885 >>>AAAAAAAAAAAAAAAAAAA333336444
AAAAAA®AAANAAAGGETTTTTTT9:: ((((((=88684886>>AAPAARAAAAAAAABAAAAS33344444
AAAAAAAAAAAAAAGEETTTTS99G: ¢ (CC((Hn#eaaREE8AAAAAAAAAAAAAAAAAAAAASILGLGLLE
AAAAAAAAAAAAAGE66669959999: HHHHEEHBENLARRAAAAAAANAAAAAARAARAAASGLLE555S
AAAAAAAAAAAAAAAGELB69939GG99: IHRANRUBHHBRELAAAAAAAAAAAAAAAAAAAAAASALL4555585
AAAAAAAAAAAAAAA66699999993: HHHBEH A RRERAAAAAAAAAAAAAAAAALALLL444555555
AAAAARMAAAAAAAARARHGD9999999: RUBRHBROGRBARRAAAAAAAAAAAAAAAAAAALLLASS5555555
AAAAAAAAAAAAAKG666999999999 HHEHAAHEESADARAAAARAAAAAAAAAARAGLGLLL4ANS555555
AAAAAAAAAAAANG6669999999950 1HunHed g ANAAAAAAAARAAALAAAAAABALGAAASSS5555

)?272721
2227727
22272727
?

)

DIV IRV ]

2
?
?
G
el

11?7 2

COEFFICIENT-OF-STORAGE MAP

SyMaoL AQUIFER WATER-TABLE
COEFFICIENT COEFFICIENT

A 0.00010000 0.09999996
% 0.00100000 0.098999996
Y 0.00100000 0.14999998
# 0.00050000 0.14999998
w 0.00100000 0.,01000000
9 0.001v0000 0.01000000
6 0.00010000 0.01000000
7 0,00001000 0.01000000
8 0.00100000 0.19999999
R 0.00100000 N.19999999
S 0.00100000 0,09999996
E 0.00100000 0.09999996
C 0.00040000 0.09999996
8 0.00100000 0.01000000
0 0.00100000 0,06999999
[ 0.00001000 0.01000000
Q 0.00001000 0.01000000
@ 0.00010000 0.07999998
] 0.00100000 0.09999996
. 0.00100000 0.09999996

Figure 16, sheet 7 of 21,—Examples of output from SUPERMOCK program.



ocl

PV WOITIULTNZIXOXNEXTVYV 2 ¢~ N~ Il =wm<C—

0.00100000
0.00010000
0.00001000
0.00100000
0.00100000
0.00100000
0.00100000
0.00100000
0.00100000
0.,00100000
0.00080000
0.,00100000
0.00100000
0.,00100000
0.00001000
0.00100000
0.00100000
0.,00100000
0,00100000
0.00100000
0.00100000
0.00100000
0.00100000
0.,00001000
0.00100000
0.00010000
0.00100000
0.00001000

0.09999996
0.01000000
0.01000000
0,01000000
0,09999996
D.09999996
0.09999996
0.09999996
0.09999996
0.02000000
0.01000000
0.09999996
0.19999999
0.05000000
0.02000000
0.14999998
0.14999998
0.01000000
0.,11999995
0.09999996
0.05000000
0.01000000
0.09999996
0.09999996
0.08999996
N.01000000
0.,19999999
0.05000000

CONDUCTIVITY OF STRCAMBED AND LAKEBED MATERIAL--

0.005000

Figure 16, sheet 8 of 21.—Examples of output from §QEEBMOCK program,
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33333333333333333333333333333333333333333333333333333333333333333333333333333333

3 8 3
3 R’ 3
3 B 3
3 2] 3
3 B 3
3 8 3
3 B C 3
3 FF 8 C 3
3 FF H cc C 3
3F FFFFFF H H C cc ¢ 3
3 F H H ccceccc C 3
3 A F HHH C 3
3 A F F H FFFF HHHHHHHGAA C 3
3 AA F F F JJH HH HH A FFFII C Cc3
3 A F J H H HHH G FF cc 3
3 A AA JKK H HHH FFF 3
3 A A A A HHHH FFF 3
3 A A AAA AA 8L 3
3 A AA AAA AA HHHJUDDD B L 3
3 A AAA A G D B8 BB 3
3 AA A A G 0D ODDBB B F 3
3 A I GGGG D GGG F3
3 0D GG J G GG F3
3 D FFFFFF GGG H G 6 FF 3
3 D G AAAA G G DD J GGG 3
3 D Ia AAAA JD GDDD D D 3
3 G J J G 0D DOD 3
3 G J GG 3
3 DGGGI KKJDDDOD D 3
3 GGDO K J DD 3
3 DODLD 3
3 3
333333333333333333333333333333333.  333333333333333333333333333333333333333333333

MAP OF THICKNESS OF STREAMBED AND LAKEBED MATERIAL

SYMBOL THICKNESS
3 wemeccmceccee e (OUTSIDE SYSTEM)
A —mmemmemmeemeeen 20.

R 20.
(B 0.
[ =ccmcccccccccce- Se

.............. 0.
F =cccmceccrcceem= Se
§ memccmccacccne—a— 10.
H =ececcecccccccana- 0.
] emcmcccccrcnna—- 15.
J mmmmmmmec——————o 2.
K mececccccacncnce- le
L s==ccccccemca-== 40,

f 21.—Exampies of output from SUPERMOCK program,



el

L L Ty Yy Y] INVARIANT PARTIALLY PENETRATING STREAM STAGES Ly Ty

STAGE R# C# R# C#H R# C# R# C# R# C# R# C# R# Cr R# C# R& Cn R# CH R# CH RH# C# R# Co# R C# R# C# R# CH R CH Re Cw
96.000000 . 30 33 29 34 28 33 27 33 27 32 26 32 26 31 27 31 27 30 26 30 26 29 27 28 27 27 26 26 25 26 25 25 25 24
96.000000 25 23 25 22 24 22 23 22 24 23 23 23 22 22 21 22 20 22 20 21 21 20 22 20 21 19 20 19 20 18 21 18 22 18
96.,000000 23 17 22 17 21 16 20 17 19 17 18 16 19 16 20 15 20 14 19 13 19 12 19 11 18 11 17 10 17 9 18 8 19 8
96.000000 20 719 618 517 416 4 15 4 15 5 14 6 13 6

Figure 16, sheet 10 of 21.—Examples of output from SUPERMOCK program.



‘weaboad ¥I0WHIANS Eo.C. 3ndino jo sapdwexj—=°|z 40 || 333YS 9| a4nbL4

CECEECEECEEEEEEECEECEECEEEEEEECCECEEEEE e ECECEE et CEECEeEEEEEEEEEEEEEEEEEEEE
R R R BN BRI RR OB A SRR R RN B G R BB SRR BRI IR R ESRBG B EORGRBBBBDEBRBOSE
Coasnpndnaanpiasnaannanaotonanassnsnnanonsnsoannssnddddaennnnonspansbatnonnasnsssnt
Coonnaonsansaonnasnnaantasnanaonsansasssanndodesdeadesnddddaenssasansasnnnsosnsnssant
Conapnooananntaossnannasntonndansnaananonndedddddddesnasnsnndddddensasnsassasnsnntnnt
Connosnonanaannpondtasnansdasasbasassnsonsnddenastaodessnsanasnpantsndosasdnapnanasant
Cononpoupasnnnnansnansnsssssndddesddedesadosnssasdenasnsnnrsansssnsadenstpaapsasansnt
Coraoapananppntnsnnnnnsnssasnadesrsdeddddasddusnsrasddddeddansasnasnanadonstasansaatint
Covvodddesesonssnnsensnsonssndessddesnsdadaessasntpsnsddddesdessnsnsnnsadesasnsnasnnanttnt
Coddadudassnsnnssansnsnnssaseansadesnssasnadddassnassasnnassasdddddasssassdastanassasasnsnat
Edeadduaduennasnnanasasnssansadasassspnipsnsapnosndasnsisasnssddessssnddensssnastrant
tdesasvsdddesssandannanssnddddunsnnaspunassasnnsnnsnatssssnddisssdassnsspsasossnasst
Cadensnsndedddddaddassrsasdasnsnsssaannaesnaantaasnsannsasnsndedoeddanssnsnssnsasnnent
Covnvusunddasdasssadosnssdesssnsasaaasaaannasnussanonsssssssdedddedesssnssasssasat
Eoranansnnndasadassnasdddddddasnsasasnpaansnannasnnsanpsnnssasnasssddedddaddenrssansdassnat
Carnnanonsssnsddansansapananatssansanstssaseatsntnnastonsssnstssddendddesdedesnnt
Coonopoopsnnandddenssnsnssnsnasnbansnsonssnssanddddesssssnnsassstsnndesatdendeadenst
Consonnannnpntsdddasasnanenasnsnanassnsstndddaesasdessssndddesssnsnansssddesssdast
Conddusspanpnsnsnsnddasanasdesnsasnnnsindddennsnnsdaesdendevsadessnassanssapspsrsasdest
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Cornpondosasaniossanaanatanassaanananisnganninpsassoanttsssantndadedaeasdesssadesusnt
Copspadosnsddddddeansanananasasapaapsnisnsnaasnssansntsnasssssrsdadasasdesnrsrnrarnsnt
Covnondeddesasnpndusnnnntonndnaaspananndonionsbaanbonstpnnantsasndedestsnddddddandt
Connonndannnosnaddesnnatsanasnsaannontnssandassssnsnsanssnnsaosedesnsanssnadadet
Corosonnoasanataondanasanaoanaannnanapnanasasanananantsssnastoansandossssessnsddest
Cosvnonoannnonsnsdononsoopodnoposunnannianeanonpaonouianoaitpeodosnsttonnsassnnt
Coooontaanaanoastassanstaattassaasotantaatsoongniantatanassntoonnadasssonasnnont
Corononoonpaonpnaannnanannaonasnaaapananagapnasnanananssnssanasssandensssnanansnnnt
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bEL

NODE LEVEL MAP OF FLOW SYSTEM
EXPLANATION

1 -- INSIDE FLOW SYSTEM WITH HEAD NOT SPECIFIED
2 == INSIDE FLOW SYSTEM WITH HEAD SPECIFIED
3 == OUTSIDE FLOW SYSTEM

33333333333333333333333333333333333333333333333333333333333333333333333333333333
31111111111111111111111223123022012212122222222212322203222222221223132212211211111113
31111111111111111111221211221112111221222132222121322202222222302320220022012012112113
311113131123113020233022230022000320221222332322022220032200000023023013001112111113
31111111111111111212111130000300222200022200220020030332322222022200132211210111113
3111111111111111311202323123211112111232221230213332002000 0000222002 080000202222221113
31111111111111111121111312111112221212211112121222221112211122121221111211111111111113
31111111111113131212311222210020222222220002322000202002200222002200022300302111322121113
311111111111131111112111121111121211213321212222113223312223033302022220122111221111111113
31111111111131111131112320232200133221322200320332200122002320220230112311112111113
311111111111111111111121210122211112212112212222122222323322221212221111111111111113
3111111111131111232111233021220112122021222313222023203023000202222230112211111111113
31111111111121111112311133202133203132000022000 0000002000030 00000002000020002022121113
311111131131 103323312212022020222220330220203000202223230203030020020223130312111113
311111111121r22211222210220022222022223221222222212223022222222212211211113111111111113
3111111111111111111111122211112122112222222312223232232222322222202200122211121}31113
31111111111111111131112130112201212200002200022002223022223222222213111222111311111213
311111111111111112121113212031122231131242202222312322232232232302222222202132200121312111113
31111111111111311113111121111212211212332123222222122222222221222232122311221121112111113
311111111111111111122123:01221123123032012020223200220022002220230220200000202231122113
©31111111111111111112011320332212012232122323132223123221232321222322211222111211113
311112111112221122221222322322232322320230202320000000222222122233313133121121111111113
31111111111111111231112121112220112212122222112222222222232021232221222112201111111113
311111111111211111311112121111212112221212222212221301222122222222202223222221111111113
3111111111111123122211131211212223112222320223122123212222201222233222023112211231113111113
311111111111111111132222332000113121222232222202212222332212112121222112111111111113
311111111111111112222212212222211222322220300120013202230000 002020200802 021222211211213
3111111111121111211131222001033213321222300200000000200223022222121211212111111211111111113
31111111111211121111112212222223212112322222122220213322222023222230223221121112112111113
311111111111111322322202233231031131232323222132013222222321121121323312221111111111113
311111111111111111121111211112111223222020000222322200023020233220011211131121121113
311111111111111111223212131123121111112131222302121122222300100222322200012321111331211113
311111111311111211233113001002123231231220230030000222322322232212232213030011013111113
33333333333333333333333333333333333333333333333333333333333333333333333333333333

Figure 16, sheet 12 of 21.—Examples of output from SUPERMOCK program.
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MAP OF HEAD DISTRIBUTION IN AQUIFER
TIME=-- 0.0 DATE-= 1/ 4/1969
$ == FULLY PENETRATING STREAM OR LAKE

-= PARTIALLY PENETRATING STREAM OR LAKE

-3

-=- PUMPING WELL

SyYMBOL RANGE OF HEAD (FEET)

60,0000 TO 66.0000
66.0000 TO 72.0000
72.0000 7O 78.0000
78.0000 TO 84.0000
B4.,0000 TO 90,0000
90.0000 TO 96.0000
96,0000 TO 102.0000
102.0000 TO 108.0000
108.,0000 TO 114.0000
114.0000 TO 120.0000
120.0000 TO 126.0000
126.,0000 TO 132.0000
132.0000 TO 138.0000
138.0000 TO 144.0000
144,0000 TO 150.0000
150.,0000 TO 156.0000
156,0000 TO 162.0000
162.0000 TO 168.0000
168.0000 TO 174.0000
174.0000 TO 180.0000
180.00

C-HUVMTO VOZIICrXC=~IOGMMOO®>

Figure 16, sheet 13 of 21.—Examples of output from SUPERMOCK program.
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12345678901234567890123456789012345678901234567890123456789012345678901234567890
2PPGGGGGGFFE=EFGGGKKPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPDDDDDDPPPPFPPPPPPPPPPPPP2
3PPKGGGGGGFFE=EFFFGKPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPNDDDDDDPPPPPPPPPPPPPPPPP3
4PLKGGGGGGFFE=EEEEFGKPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPDDDDPPPPPPPPPPPPPPPPP4
SPKGGGGGGGGFFE=EEFGKPPPPPPPPPPPPPPPPPPPPPPPPPPPPKPPPPPPPPPPPDDKPPPPPPPPPPPPPPPPS
6GGGGGGGGGFFFE=EF GKPPPPPPPPPPPPPPPPPPPPPPPPPPPPKGKPPPPPPPPPKDDDGKPPPPPPPPPPPPPP6
TGGGGGGGGFFFF=DEFGKPPPPPPPPPPPPPPPPPPPPPPPPPPKKGFGKKKKPPPPKGFDDFGPPPPPPPKPPPPPPT
BGGFFGGGFFFFFE=EFGGKPPPPPPPPPPPPPPPPPPPPPPPPKGGFEFGGGGKKPKGFFD=FGKPPPPPKGKPPPPP8
OFF==FFFFFFFFE=EFFFGKPPPPPPPPPPPPPPPPPPPPPPKGFFEEEFFFFGKKGFEED=FFGKKKKKGFGKPPPP9
OF=F=FFFEEFFFEE=EEEFGKPPPPPPPPPPPPPPPPPPPPKGFEEEEEEEEFGGGGFEDD==FGGGGGGF=FGKPPPO
1=FF======EFFE=0=DEEFGKPKKKPKKKPPPPPPPPPKKKKGFEEEDDEEFFFFFEEDDD=FFFFFF==D=FGKKK]
2GGFFEFFEE=EFEE=E=DEEFGKGGGKGGGKPPPPPPPKGGGGGFEDDDDDDDEEEFEDDDDDD======DDDD=FGKG?2
3GGGG=FFFFE=EE=E=E=EEFGGFFGGFFFGKPPPKKKGFFFFFFDCCCCCCDDDDDDDDDDDDDDDDDODD=DFGGF3
4GGGG=FFFFE=E=E=D====FGFDDFFDDDFGKKKGGGFDODD==========CODDCCCCODDDDDNDDDDD=FFFD4
SPG==GFFFFFE=EEE=EDDD=FDD===C==DFGGGFFFDCC==CCCCCCCCC=B=====CCCDODDDDDDCCCD=DD==

6PG=GGGFGGFFEEFFEEEEE=DDD=DD=DD=DFFFDDD===CCCCCCCCCCCC=CCCBB==BCCDDDCCCCCCD==CCh
TPG=6G6G==GFFFFFFFFFEE===DDDDDLDO=CDDD===CCCCDDDDDDDDDCCCCCCCBBB===CCCCCCCCCCCCCCT
BUPG=66=GG=GFFF=FFFFFFEEEEEEEEED====CCCCDDDDDDDDDDDDDDCCCCCCBBCC===CCCCCCCCCCCCB
SUUPG=6=G6===66G==GGGGGFFFFFEEEEDDDNDDDDLDODDODDDDDDLDDCCCCCFFFFFFB==BCCCCCCCCCCCY
0UUPGG=6GGG6GG6==6===6==GFFFFFFEEEEDODDODDDDDDDODDDDDDDDD=======FFFFB=BBB=BCCCCCCCCO
1UUPGGGGGGGGGGG=6===G=GGFFFFFFEEEEEEDDDDDDDDDDDDDDDDCC=CFGFF=BBFBB=BB==BCCCCCCB]
2UUPGGGGGGGGGGG6==6=6G=GGGFFFFFFEEEEEEDDDDDDDDDDDDDDCCC=FFGFBB==B=====B=BBBBBB=82
3UUPGGGGGFFFFFFG=GGG6==GGGFFFFFFEEEEEEDDDDDDDDDNDDD====FGPGGGGG=BBBFBB8===BBBBB=3
4UUPGFFFFFFFF==FGGGGG==GGGGFFFFFFEEEEEDDDDDDDDDDDDCC=CFGPPPPPPGBBFFFBBAA=B==BA=4
SUUPGFFFGFFPPG=FFGGGG=====GGFFFFFEEEEEDDD===DDDDDDC=CFGGPPPPPPPGBFFFFBRB=B=A==AS
6UUPGF GGPPUUUPG=FFFFGGGGG=66====FEEEEEDDD=D=DDD==DCC=FGPPPPPPPPGFFGGFFFB===BBBB6
TUUUPGPPUUUUUPG=FFFFFFFFGG==F====EEEEEDD==D====D=DCC=FGPPPPPPPPPGGPPGFFFBCCCCCC7
B8UUUUUUUUUUUUPG=FFFFFFFFFFFFFFFF=EEEEDD=DDD=D==DD===CFGPPPPPPPPPPPPPPGFFDDDDDDDS8
9UUUUUUUUUUUUUUG=FFFFFFFFFFEEEEEE=EEDDD==DDDDDDDDDFFFGPPPPPPPPPPPPPGGFFDDDDDDDDY
0UUUUUUUUUUUUUUFG=====FFEEEEEE=======D=DDDDDDDDDDDF GGGPPPPPPPPPPPPGFFFDDDDDDDDDO
1UUUUUUUUUUUUUUUGFFFFF====EEE=EE=-EE=E=EEEEEEEEEEEFGPPPPPPPPPPPPPPGFFDDDODDDDDDDD]
2UUUUUUUVUUUUUVUUUPGFFFFFFEE====EEEEEEEEEEEEEEEEEEEFGPPPPPPPPPPPPPPGGFFDDFFDDDDDD2
3UUUUUUUUUUUUUUPGFFFFFFFFFEEEEEEEEEEEEEEEEEEEFFFFGGPPPPPPPPPPPPPPPGFFDFGGGDDDDD3
1234567890123456789012345678901234567890123456789(0123456789012345678901234567890

Figure 16, sheet 14 of 21.—Examples of output from SUPERMOCK program.
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ROw COL

21

40

RATE
10000.0

ROw COL

23

5

#% WITHDRAWAL RATES #¢

TIMEy IN DAYS-- 1n.0000C DATE=-- 1/14/1969
RATE ROwW COL RATE ROW COL RATE ROW COL RATE ROwW COL
15000.0 30 65 19000.0 5 40 5000.0 10 35 7500.0 27 70

Figure 16, sheet 15 of 21.—Examples of output from SUPERMOCK program.

RATE
13000.0

ROW COL

9

10

RATE
11500.0



96.63N257
100.23N308
8l1.61N392
89.25wl28

98.42N257
98.55N308
83.00N392
85.00wl28

96.52N257
95.05N308
80.83N392
85,05w128

98.32N257
99,18N308
82.98N392
85.04wW128

gel

96.31N257
95.11N308
30.80N392
B87.23W128

98.21N257
99.21N308
82.93N392
85.06W128

97.02N257
96.49N308
83.67N392
92.54w128

98.48N257
99,49N308
82.89N392
85.10wl28

T44.16N270
94 ,69N381
84.63M393
76.116G268

77.16N270
97.24N381
85.09N393
79.706G268

72464N270
93.23N381
84,57N393
75.71G268

TT.16N270
97.22N381
85.15N393
79.54G268

72.73N270
93.45N381
844.55N393
75.916G268

77.13N270
97.19N381
85.14N393
79.35G268

80.04N270
94.92N381
84,81N393
77.16G268

T7.24N270
97.87N381
A5,20N393
79.64G268

81.61N273
93.74N382
80.49N394
74.736G270

83.60N273
95.20N382
82.03N394
75.876G270

81.,11N273
93.03N382
80.10N394
73.,476270

83.52N273
94,27N382
82.01N394
75.836270

81,04N273
92.55N382
79.79N394
73.466270

83.40N273
93.45N382
81.97N394
754736270

83.59N273
95.27N382
80.85N394
744176270

83.53N273
96.34N382
B81.94N394
76.11G6270

79.42N276
88.,96N383
77.65N395
73.28G338

78.00N276
89,95N383
75.11N395
T4.42G338

T7.64N276
87.60N383
T44,23N395
72.77G338

78.28N276
89.64N383
75.20N395
73.976338

78.,7T1IN276
87.87N383
T6.54N395
72.486G338

78.18N276
88.,26N383
75.20N395
73.486G338

82.73N276
90.23N383
83,85N395
72.95G338

78.30N276
88,94N383
75.31N395
73.63G338

Figure 16,

TIMEs IN DAYS -~

10.00

#ae POTENTIOMETRIC SURFACE

92.,24N281
93,81N384
86.51N398
77.16G343

92.76N281
97.08N384
86.00N398
79.356G343

92.61N283
88459N385
87.05N399
77.516347

#a#t WATER
92.62N283
89,71N385
88.00N399
77.79G347

TIMEs IN DAYS -~

95.57N284
88.32N386
75.76N400
81.66G348

TABLE #o¢
95.66N284
B89,09N386
78.04N400
83.876348

20.00

#a4 POTENTIOMETRIC SURFACE

91.83N281
96.00N384
86,31N398
76,506343

92.39N281
97.06N384
86.57N398
78.,876343

92.59N283
88.60N385
85.93N399
76.26G347

#as JATER
92.62N283
89.54N385
87.86N399
T7.73G347

TIMEs IN DAYS =--

95.57N284
87.83N386
74 +.36N400
80.66G348

TABLE ##¢
95.57N284
89.15N386
T84 09N400
83.846G348

30.00

##4 POTENTIOMETRIC SURFACE

91.36N281
96.36N384
86.,24N398
77.00G343

91.92N281
96.99N384
86.32N398
784196343

92.51N283
88.41N385
85.72N399
76.90G347

#as WATER
92.59N283
89.39N385
87.55N399
77.396G347

TIMEs IN DAYS ==

95.60N284
884.15N386
T4.64N4CO
80.94G348

TABLE #we
95.63N28B4
89.13N386
78.09N400
83.816G348

40,00

eat POTENTIOMETRIC SURFACE

91.71N281
97.43N386
86.31N398
79.17G343

92,14N281
96,99N384
86.28N398
78.126343

92.99N283
88.74N38S
88.61N399
80419G347

#o8 WATER
93.03N283
89.58N385
87.27N399
77.596347

TIMEs IN DAYS -~

96.11N284
88.85N386
81.76N400
82.886G348

TABLE #us#
96.21N284
89.20N386
78.13N400
84.18G348

50.00

DATE --

soa
98.06N285
82.37N387
75,76N401
80.01G349

98.37N285
81.,03N387
T6.01N401
80.906349

DATE --

sos
97.97N285
79.75N387
73.53N401
79.656349

98,.31N285
81.19N387
76.01N401
80.76G349

DATE --

b 222

97.,88N285
81.56N387
73.67N401
79.446G349

98,23N285
81.08N387
75.99N401
80.57G349

DATE =-

X2

98.02N285
86.19N387
80.34N401
79.756349

98.34N285S
81.16N387
75.98N401
80.826G349

DATE =--

171471969

82.53N287
81.12N388
90.,46N402
72.68R654

82.11N287
79.43N388
93.19N402
64.,00R654

1/24/1969

82.27N287
78.95N388
89.,59N402
69,66R654

82.20N287
79.87N388
93.12N402
64,00R654

2/ 371969

82.,56N287
81.16N388
89.75N402
70.90R654

82,22N287
80.10N388
93.04N402
64.00R654

2/13/1969

83.61N287
86,57N388
92.71N402
T4.6BR654

82.38N287
80,52N388
93.76N402
73.38R654

272371969
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82.60N289

78.05N389

76.72N429
78.87R964

81.09N289
78.56N389
76.92N429
80.39R964

78.22N289
75.24N389
76.17N429
78.91R964

81.18N289
78.97N389
76.81N429
B80.37R964

80+99N289 -

77.37N389
75498N429
78,86R964

81.,18N289
78.91N389
76.47TN429
80+33R964

88.39N289
84.03N389
T7.84N429
79.58R964

81.26N289
81.00N389
T7.59N429
80.46R964

94.83N290
80+11N390
79.36N432
77.28R970

97.58N290
81.53N390
80.56N432
79.99RS70

94434N290
79.70N390
78.25N432
T7.24R970

97.53N290
81.85N390
80.53N432
79.61R970

94.23N290
79.72N390
78.02N432
T77.39R970

97.48N290
81.81N390
B80.47N432
79.10R970

95.71N290
81.73N390
79.88N432
78.61R970

97.78N290
82.03N390
80.77N432
79.62R970

94 .,28N293
80.93N391
80.,93N433

96.51N293
82.14N391
81.67N433

93.14N293
80.60N391
80.82N433

96.,48N293
82.,18N391
81.56N433

93.26N293
80.61N391
80.68N433

96.43N293
82,15N391
81.45N433

94.42N293
83.11N391
81.10N433

96.76N293
82,25N391
81.72N433
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MAP OF ACCRETION DISTRIBUTION
TIME=-~ 350.00 DATE=-=- 12/20/1969

$ == FULLY PENETRATING STREAM OR LAKE

== PARTIALLY PENETRATING STREAM OR LAKE

# -= PUMPING WELL

SYMBOL RANGE OF AVERAGE ACCRETION RATE (FT/DAY)

-0.0154 7O -0.0137
-0.0137 TO -0.0121
-000121 T0 -0.0104
-0.0104 TO -0.0087
-0.0087 TO -0.0071
-0.0071 TO -0.0054
-0.0054 TO -0.0037
-0.,0037 TO -0.0021
-0.0021 TO -0.0004
-0.0004 TO 0.0013
0.0013 TO 0.0029
0.0029 TO 0.0046
0.0046 TO 0.0062
0.0062 TO 0.0079
0.0079 TO 0.0096
0.0096 TO 0.0112
0.0112 TO 0.0129
0.0129 TO 0.0146
0.0146 TO 0.0162
0.02

CHUVXVOVOZICrXC~IOMMOOT>P

Figure 16, sheet 17 of 21.—Examples of output from SUPERMOCK program, '
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12345678901234567890123456789012345678901234567890123456789012345678901234567890
CKKKKKKKKKKK=KKKKKKKKKKKKKKKKKRKKKKKKKKKKKKKKKKKKKKKKK T JUKJJJIMKKKKKKKKKKKKKKKKK 2
IKKKKKKKKKKKK=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKRKKKKKKKKKKKKJJJJJTLTKKKKKKKKKKKKKKK 3
GKKKKKKKKKKKK=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKMI TJJLLKKKKKKKKKKKKKKK 4
SKKKKKKKKKKKKK=KKKKKKKKKKKKKKKKKKKKKKKK #KKKKKKKKKKKKKKKKKKKOTJTLKKKKKKKKKKKKKKKS
6KKKKKKKKKKKKK=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKL JJTLKKKKKKKKKKKKKKK 6
TKKKKKKKKKKKK=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK JKKKKKKKKKKKMT TLKKKKKKKKKKKKKKK 7
BKKKKKKKKKKKKK=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKLK U= KKKKKKKKKKKKKKKK 8
IKK==KKKK#KKKK=KKKKKLKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJK=KKKKKKKKKKKKKKKK9
OK=K=KKKKKKKKKK=KKKKKKKKKKKKKKKKKK#KKKKKKKKKKJKKKKKKKKKKKLKLIK==KKKKLLML =L JKKKK 0
1 =KK======KKKK=K=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKL ILKK=KKKKON==N=KKLKK ]
PKKKKKKKKK=KKLK=K=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJJLLLL ======MMMM=KKKK 2
IKKKK=KKKKK=KK=K=K=KKKKKKKKKKKKKKKKKKKKKKKKKKKKLLMLLLLKKKKKLLUKKKKKLLLLKL=LKKKK3
GKKKK=KKKKK=K=K=K====KKKKKKKKKKKKKKKKKKKKKKK==========KKKKKKMLLLKKKLLLLLKL=KKKK4
SKK==KKKKKKK=KO0=MNOO=KKL ===K==KKKKKKKKKKK==KKKKLLLLL=L=====KL KMJJKLLLLLKL=KN==¢
6KK=KKKKKKKKKKNNNLMNN=KKK=LL =KK=KKKKKKK===KKKKLLLLLLLL=KKKKK==MKJKMLLLLKKKL==LL6
TKK=KKKK==KKKKKNMLMLMK===L LLKKK=KKKK===KKKKKMMKKMMKLLKKKKKKKKM==={ MMLLLKKKKLLKK?
BKKK=KK=KK=KKKK=JUMLLJUKKKKLLLLKLL====KKKKKKKKLLKKLLLKKKKKKKKKJJLM===MLLKKKKKKKKKS8
IKKKK=K=KK===KK==KMMKKKKKLLLLKKKKKKKKKKKKKKKLKKLKLLKKKKKKKKKOOMMM==LLLLKKKKKKKK9
OKKKKK=KKKKKK==K===N==KKJKLLKKKKKKKKKKKKKKKKKKKKLLLLK=======0KMLL=LLL=LJJUKLKKKKO
TKKKKKKKKKKKKKK=K===L=LKKKKKKKKLKMKLLKK#KKKKKKKLLLLLMK=KKKKK=KLLLK=ML==LLKKKKKK]1
CKKKKKKKKKKKKKKL==K=M=KKLKKKKKKKKKKKKKKKKKKKKKKLLLLLLM=KKKKKK==L=====L=LLLLLL=K2
IKKK#FKKKKKKKKKKK=LKKM==L KKKKKKKKKKKKKKKKKKKKKKKKLLK====KKKKKLLL=KKLMKL===KKLLL=3
GKKKKKKKKKKKK==KKKJLM==LLLMKKKKKKKKKKKKKKKKKKKKKKKKK=KKKKKKKKLLKKLKMKKLK=M==__L=4
SLKKKKKJKKKKKK=KKKKKK=====MKKKKKKKKKKKKKK===KKKKKKK=KKKKKKKKKKKK JKKMMKKK=M=M==L 5
OKKKKKJKKKKKKKL=KKKKKKKKL=KK====KKKKKKKKK=K=KKK==KKK=KKKKKKKKKKKKKKKKKKM===KLLK®6
TKKKKKJKKKKKKKK=KKKKKKKKKK==K====KKKKKKK==Ks==K=KKK=KKKKKKKKKKKKKKKK#KMLKKKKKK7
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ROW COL

17
25
33

15
23
31

13
21
29

11
19
27

17
25
33

15
23
31

13
21
29
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27
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25
33

15
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29

11
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27

17
25
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b et st ot Bt
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ELEV ROW COL

162.63
94.95
91.68
98,84

146412
94.61
88.84
97.02

122.78

0.0
91.20
96.34

104.88

170.56
93.10
93.71

100.85

155.03
94.21
90.58
98.50

134.68
94,27
90.35
96.92

111.97°

0.0
92.08
94.33
99.18

159.65
92.65
90.66
97.10

147.06
92.23
88.68
96.87

124.61
90.58
88.67
95.77
96.50

11
19
217

1
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25
33

7
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23
31

5
13
21
29
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27
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3
11
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27
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13-

13
13
13

TIME

@oe POTENTIOMETRIC SURFACE @#®¢

IN DAYS --

ELEV ROW COL

101.07
153.13
94,72
89.27
97.03
132.06
0.0
90.19
96.89
107.34
172.64
92.46
94.94
101.9¢4
162.37
93.84
91.91
9G8.11
145,01
94.26
88.97
97.64
123.40
0.0
91.36
95.51
101.9¢
166.55
92.22
92.10
97.08
152.16
92.15
88.39
96.66
134.82
91.02
87.91
36,34
101.81

4
12
20
28

2
10
18
26
34

8
16
24
32

6
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22
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4
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2
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18
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8
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4
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2
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(=]
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0.0
99.04
90.40
Ta.72

153.73

0.0
90.09
95.15

136.52
177.91
92.11
95.07
112.79
167,48
93.56
93.06
100.77
150.05
94437
89.19
S8.01
124.95

0.0
90.76
96.96

104,88
173.27
92.67
94,27
100.50
160,44
93.480
91.43
98.64
143.42
93.77
59.13
97.10
123.49

0.0
91.06
95.01

100.57
154,19
91.56
91.23
95.46
162.95
91.23
87.84
96.42
128.01

6
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22
30

4
12
20
28

2
10
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26
34

8
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6
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22
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4
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20
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2
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26
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8
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6
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4
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2
10
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8
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6
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13
13
13

1272071969

ELEV ROW COL

(=~

.0
0
.0
0.0
95.65
92.41
92.44
156.63
100.07
89.61
95.82
140,44
N.0
90.77
95.55
123.10
173.23
92.99
94.37
102.06
158,44
93.98
91.09
99.03
137.15
94,40
89,94
97.50
107.87
0.0
92.05
95,57
101.67
167.20
93.38
92.46
99.01
151.49
93.69
89.89
97.78
133.04
92.92
90.28
95.92
115.28
0.0
91.10
93.26
94.99
143.90
91.02
88.63
95.47
132.57

Figure 16, sheet 19 of 21.—Examples of output from SUPERMOCK program.
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15
23
31

5
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21
29
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11
19
27

VO OWOETPXTRROPETNNNNOCTRUVNUOUNESLFLELWWWWNDNNN = -

el e e R ]
WWWWNNNNN -~~~ 00 O

ELEV ROw COL

0.0 8 1

0.0 16 1

0.0 24 1

0.0 32 1
94.23 6 2
93.33 14 2
101.08 22 2
157.91 30 2
101.64 4 3
90.43 12 3
93.36 20 3
146.28 28 3

0.0 2 4
89.34 10 4
95.99 18 4
125.43 26 4
175.08 34 4
92.13 8 L)
95.47 16 S
10474 24 S
166.82 32 5
93.53 6 6
92.89 14 6
100.37 22 6
147.08 30 6
94.34 4 7
89.14 12 7
38.02 20 7
120.76 28 7

0.0 2 8
91.19 10 8
96.66 18 8
103.92 26 8
174.31 36 8
92.84 8 9
93.64 16 9
99.54 24 9
157.74 32 9
93.48 6 10
90G.79 14 10
98.02 22 10
142.97 30 10
93.05 4 11
89.44 12 11
96.58 20 11
121.72 28 11

0.0 2 12
90.45 10 12
964.76 18 12
95.38 26 12
144.07 34 12
90.63 8 13
89.93 16 13
94,01 24 13
134.81 32 13

ELEV

o0 o
(==~}

0.0
93.27
92.19

109.02
163.46
95.34
91.57
96.50
150.88
95.64
89.52
94.92
132.37

0.0
90.79
96.10

109.75
175.57
92499
94.32
101.77
156.28
94,06
90.85
98.61
134,63
94453
90.16
97.21
108.43

0.0
92.18
94.89

100445
164.21
93.14
91.70
98.24
149.09
93.05
88.80
97.23
131.35
91.95
89.81
95.77
105.09

0.0
90.25
92.79
91.35

135.51



el

LOCK AND DAM 3 NONSTEADY PRECONST WATER TABLE LEVELS. DATE OF ANALYSIS 05/75

AVERAGE FOR 30 DAYS, ENDING ON DEC 30 1969

NODE MAP OF DEPTH TO WATER TABLE IN FEET § A "9n INDICATES A DEPTH OF 9 FT,

ROWS 6 THROUGH 28 3 COLUMNS 5 THROUGH 74

99R9999999999991199911999919999999995991111699111171111977691991199919
9997999999999991199911119911999999999911999999996911111997699111199911
999999999999999919996111999111999999399999999999993591999376939919191111
4999999779999999999999111191111619199919999888999999999989999991911119
4997999999999999999699191111111111011111968979999999999958689991999999
9665499999999999999199919991111111111111178888888999999496819999999999
9999998989999999999999999999991111119131299888989999995499981111999999
999999999999999999999999999999]1699999999999999999999895996668859999699TIME« IN DAYS -- 360400
’ w44 POTENTIOMETRIC SURFACE
97.57N257 73.12N270 B2.11IN273 T76.27N276 B86.05N28]1 89.48N283 94.26N284
92.23N308 94.65N381 99.62N382 86,41N383 96.53N384 B8.33N385 B87.16N386
80.,88N392 84,54N393 79.88N394 73,20N395 B86,00N398 B83.69N399 T74,.80N400
844314128 76.94G268 75.076270 75.136338 74,96G343 75.09G347 82.026348
wes WATER TABLE wee
98,18N257 T78B.06N270 B4.69N273 T6.41N276 B6.31N281 B89.66N283 94.34N284¢
97.04N308 106.55N381 105.00N382 B7.30N383 97.47N3B4 89.82N385 B8B8.96N386
82437N392 B85.41N393 81.12N394 76.56N395 86.00N398 83.83N399 78.52N400
85.54W128 83,346268 78.096270 76.056338 75.286343 76.366347 B88.53G348
Figure 16,

OR GREATER

DATE =~ 12/30/1969
wos

98.54N28S5 82.27N287
77.86N387 78.50N388
73.56N401 89,87N402
78.15G349 72.90R654
98.79N285 82.99N287
TH.9TN387 83.53N388
75.98N401 99.07N402
79.58G349 74.95KR654

sheet 20 of 21.—Examples of output from SUPERMOCK program,

75452N289
73.99N389
79.83N429
78.51R964

82.18N289
85.04N389
81.70N429
77.44R964

95.74N290
79.55N390
81.24N6432
78.09R970

100.21N290
81.42N390
87.57N432
80.80R970

93.02N293
80.48N391
83,37N433

99.17N293
82.80N391
84.59N433
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LOCK & DAM 4 POSTCONSTRUCTION WATER TABLE LEVELS.,
ENDING ON JAN

VOOV OVREXTTXTTNNN~NCOGRRITI

AVERAGE FOR

6
22
38
54
70
16
32
48
64
1¢
26
42
58
Ta
20
36
52
68
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bt et ot Bt et Bt et bt bt bt Gt bt ot bkt Gt Gt b Bt St Bt Bt Bt et Bt bk et ot Bt ot i pmt
VOXPDPENN~N~NOOCOCTONUNUVUVNHFLLLPLWWWWNNNDN

7
23
39
55
71
17
3
49
65
11
27
43
59
75
21
37
53
69
15
31
47
63

9
25
41
57
73
19
35
51
67
13
29
4s
61

7
23
39
55
71
17
33
49
65
11
27
43
59
75
21
37
53
69
15
31
47
63

9
25

L OOV OVOCXTOOOIOCWOOORONDONO RO OO ONFOVOWOD OO OOOPROVOOV®ONDOE OO0

30 DAYS,

6 89 6
6 24 9 6
6 40 7T 6
6 56 9 6
6729 6
7187 7
7369 7
750 8 7
76617 7
8 12 8 8
8287 8
8 44 8 8
8 60 9 8
9 69 9
9228 9
9387 9
954 7 9
9709 9
10 16 9 10
10 32 8 10
10 48 8 10
10 64 0 10
11 10 3 11
11 26 9 11
11 42 8 11
11 58 6 11
11 74 9 11
12 20 8 12
12 36 7 12
12 52 9 12
12 68 9 12
13 14 9 13
13 30 9 13
13 46 8 13
13 62 0 13
14 8 9 14
14 24 8 14
14 40 8 14
14 56 8 14
14 72 7 14
15 18 8 15
15 34 9 15
15 50 9 15
15 66 9 15
16 12 5 16
16 28 9 16
16 44 9 16
16 60 9 16
17 6 6 17
17 22 7 17
17 38 8 17
17 54 0 17
17 70 9 17
18 16 3 18
18 32 9 18
14 48 9 18
18 64 9 18
19 i0o 6 19
19 26 6 19

9
25
41
57
73
19
35
51
67
13
29
45
61

7
23
39
55
71
17
33
49
65
11
27
43
59
75
21
37
S3
69
15
31
47
63

9
25
41
57
73
19
35
51
67
13
29
45
61

7
23
39
55
71
17
33
49
65
11
27

POV OCNDOV~NBOOVONDOOOO NV LDOPOOLOIOVO ORI VOO DIETENOOOVOCOOOONT OO ®

4

6 10 9 6
6 26 9 6
6 42 9 6
6 58 9 6
6 74 9 6
7208 7
7368 7
.71528 7
7689 7
8 14 8 8
8 30 8 8
8 46 8 8
B 62 9 8
9 89 9
9 24 8 9
9 40 8 9
9 56 6 9
9729 9
10 18 8 10
10 34 9 10
10 50 7 10
10 66 0 10
11 12 9 11
11 28 8 11
11 44 8 11
11 60 8 11
12 6 6 12
12 22 8 12
12 38 7 12
12 54 9 12
12 70 9 12
13 16 9 13
13 32 7 13
13 48 813
13 64 9 13
14 10 6 14
14 26 9 14
14 42 8 14
14 58 8 14
16 76 7 14
15 26 9 15
15 36 9 }5
15 52 1 15
15 68 9 15
16 14 4 }6
16 30 9 16
16 46 9 16
16 62 8 16
17 8717
17 24 7 17
17 40 9 17
17 56 8 17
17 72 7 17
18 18 5 18
18 34 9 18
18 50 0 18
18 66 9 18
19 12 9 19
19 28 9 19
‘ Figure 16,

1971
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6
22
38
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26
42
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36
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56
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12
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6
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16
32
48
64
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26
42
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74
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sheet 21 of 21.—Examples
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prt

14
30
46
62

&
24
40
56
72
18
34
50
66
12
28
44
60

6
22
38
54
70
16
32
48
64
10
26
42
58
74
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36
52
68
14
30
46
62

8
24
40
Sé
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34
S0
66
12
28
44
60

6
22
38
54
70
16
32

output from SUPERMOCK program. \
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Sheet 6 contains an alphameric map that defines transmissivity
'throughout the area.

Sheets 7 and 8 contain an alphameric map that defines coefficients
of storage throughout the area for both the aquifer and the water-table
material. This map is a duplicate of the one defining hydraulic conduc-
tivity and evapotranspiration on sheet 2. On sheet 8 the conductivity
of the streambed and Takebed material is also printed.

Sheet 9 contains an alphameric map that defines the thickness, in
feet, of streambed and lakebed material for all partially penetrating
streams and (or) lakes.

Sheet 10 contains a tabular listing of invariant partially penetrating
stream stages and their associated nodes. A similar table can be printed
for invariant fully penetrating stages modeled. This table can be printed
optionally, according to the value given KPNT in outline reference 21.

Sheet 11 contains an alphameric map showing the locations of all streams
and lakes modeled. SUPERMOCK computes this map using node locations of
stream and lake input data.

Sheet 12 contains a numeric map indicating the status of each node
in the matrix. Only the borders of the matrix are assigned a 3 and speci-
fied to be outside the flow system. The number 2, inside the aquifer at
a point where the head is specified, indicates a stream or lake that is
being modeled as having full connection with the aquifer (fully penetrating).
This map is also computed by SUPERMOCK on the basis of input stage data.

Sheets 13 and 14 contain a legend and an alphameric map showing the
initial head distribution in the aquifer at time=0, the locations of all

surface-water bodies being modeled, and the Iocations of all pumping wells.

144



Sheet 15 contains a tabular 1list of withdrawal rates modeled and
their node locations in the matrix. If withdrawal rates and (or) locations
of withdrawal vary with time, a similar table will be printed for each new
set of data. The table reflects the time, in days, and the calendar date
when this particular set of data was imposed on the System. The printing
of these tables can be suppressed even when withdrawal is modeled by
setting IWDT, outline reference number 24, to zero or blank.

Sheet 16 contains a listing of altitudes for the potentiometric sur-
face and water table at all observation wells at each time step. To obtain
this output, IPCO(1), outline reference number 7, must be set equal to one.

Sheets 17 and 18 contain a legend and distribution map of accretion
rates. This type of distribution may be obtained for the potentiometric
surface,.accretion rates, and (or) the water table af any time step during
the duration. This optional output may be obtained by following the instruc-
tions in outline references 7 and 20. | |

Sheet 19 contains a tabular listing of altitudes of the potentiometric
surface. Such a listing includes a value for each node in the grid. This
type of output is available for the potentiometric surface, accretion rates,
and the water table. Such output may be printed at any desired time step
by following the instructions in outline references 7 and 20.

The upper half of sheet 20 contains a numeric map of average depths to
the water table for a 30-day period. This type of map may be printed for
either average or maximum depths to the water table for any period of time
during the duration. Instructions for obtaining this output are in outline
reference 5.

Sheet 21 contains a tabular listing of average depths to the water

table for a 30-day period. The maximum depth printed is 9 feet, so a 9
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indicates a depth greater than or equal to 9 feet. This type of printout
may be obtained for either the average or maximum depth to the water
table for any period of time during the duration. Also, optional card
output may be obtained in this same general format, where each line of
print is compressed into an 80-column-card format. This type of output
is available according to the instructions in outline reference 5.

The only prfnted output from DATE is optional tables of comparisons
between observed and computed values of the potentiometric surface and
the water table of each observation well. A table for both the spring and
fall of specified years is printed. Examples of these tables are on sheets
1 and 2 of figure 17. These tables may be obtained by following the instruc-
tions in outline references 1, 7, 8, and 9 in the input instructions for
DATE.

Output from HYDROG consists of hydrographs for the computed potentio-
metric surface and water table for any period of time during the duration
of SUPERMOCK. Sheets 1 and 2 of figure 18 contain examples of output from
HYDROG. Both horiionta] and vertical scales may be varied. See details

in the input instructions for HYDROG.

JOB CONTROL

SUPERMOCK, DATE, and HYDROG are members of the SYST.LOADLIB library.
Their respective member names are €322, C323, and C324. Each program may
be accessed by using standard EXEC and JOBLIB or STEPLIB cards.

//Stepname EXEC PGM=Program number

//STEPLIB DD DSN=SYS1.LOADLIB, DISP=SHR
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it

SPRING 1972

(FEB.-JUNE)
POTENTIOHMETRIC SUKFACE wATER TABLE

WELL MEASURED COMPUTED OIFFERENCE wEtL MEASURED COMPUTED

NUMBER DEPTh BELOw DEPTH &ELOw L4 NUMHER  OEPTH ©SELOw DEPTH BELOw

LAND SURFACE LAND SURFACE LAND SUKFACE LAND SURFACE
neST 16.0 16.4 -0.4 N2ST L 15.4
N2T0 20.4 19.0 l.4 N270 aa 17.6
N273 20.2 20.0 0.2 N273 LA 17.8
N276 16.4 14.3 2.1 N276 . S.0<wl 14.8
M281 7.3 7.5 -0.2 N281 ea 7.0
N2B3 7.1 8.3 -1.2 NZB3 wa Bl
NZB4 540 4.9 0ol NzZ84 3e0<uL<S 5.8 4.8
N28S 10.1 8.5 1.6 N2B85 we det
N2B7 17.8 17.1 0.7 N287 #a 17.3
N2RY 19.8 19.1 0.7 N2BY e 16.0
N2GO 18.6 19.6 -1.0 N290 12.0<wl< 1246 13.8
N293 20.0 19.3 V.7 N2Y3 an ' 11.9
nN308 20.2 19.7 0e5 N308 an 15.8
N381 16.3 15.5 Vel N381 3.0 2.1
N382 4o 47 -0.3 N382 we 0.0
N383 15.5 17.0 -1.5 N383 1S.0<wb 15.6
N384 4.0 Se0 ~-1.,0 N384 0.5<ul< 1.5 1.9
N385 12.7 14.6 -1.9 N385 13.0 12.5
N386 13.6 14.8 -l.2 N3B6 1440 13.9
nN387 17.7 17.2 0.5 N387 17.2 18.1
N3B8 18.0 17.2 0.8 N388 10.5 11.6.
N389 142 16.6 =2.4 N339 He5 5.9
N390 13.7 15.3 -1.6 N390 15.3 13.3
N391 17.9 17.8 0.1 N391 15.0<wl 16.6
M3G2 13.5 12.8 0.7 N392 14.1 1441
N393 1448 15.9 =le1l N393 15.0<wl 15.4
N394 15.0 15.0 -0.0 N394 15.0 15.8
N39S 20.5 17.6 2.9 N395 15.0<wi 17.0
N398 11l.6 13.5 =1.9 N398 11.7 13.4
N39Y 11.3 10.0 - le3 N399 11.1 10.5
N4 0O 22.8 23.0 “0.2 N4 0O 15.0<wl 22.4
NGO 2447 23.1 1.6 N4O1 Sa0<wl 25.6
N4O2 17.7 16.3 1.4 NeO2 5.9 beb
M429 5.9 7.2 -1.3 N42y S5e0<wl< 7.0 - 4.7
M432 10.6 845 1.9 N4 32 le2<Wl< 5.0 1.6
N433 5.3 4.1 1.2 N433 3.0<wl< S.0 2.9
w123 18.4 20.2 ~l.8 wlzs 14.0<wl 20.5
G268 12.0 12.2 ~0.2 G26b 3e0<wl< 5.0 440
6270 6e4 4.3 2.1 G270 JeU<wL< 5.0 4.9
G338 10.0 11.1 =l.1 G338 S5.0<L< 1040 Y9
G343 11.5 9.9 1.6 G343 Se0<wL< 1040 9es
G347 25.5 2445 1.0 6347 ao 23.2
G348 11.6 Ye2 2ot G348 #& 3.2
G349 10.4 10.3 Vel G334y 5e0<vl< 1060 8.8
R654 13.6 11.8 le8 R654 LA Te7
R964 2.1 1.3 0e8 RY64 2.0 3.2
R970 3.8 3.8 0.0 RYTY Z2e5 =0.0

TOTaL = lu.6
AVERAGE = 0.2

MAX ABSOLUTE DIFFERENCE
MIn ASSOLUTE DIFFEKENCE

2.9 STANDARD
0.0 DEVIATION = 1.3

® NEGATIVE IF COMPUTED WATER LEVEL IS LUWFR THAN MEASUREU WaTER LEVEL.
&% NO MEASURED WATER LEVELS AVAILASLE AT THIS SITE. -

Figure 17, sheet 1 of 2.—Examples of output from DATE program.
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WELL
NUMBER

n257
N2TO0
N273
N2T76
N281
N283
N2H4
N28S
N287
N28Y
N290
N2G3
N308
N381
M3g2
N3B3
N384
N385 |
N386
N387
N388
N389
N390
N391
N392
N393
N394
N3y5
N398
N399
NGOO
M40l
M4O2
N429
N432
Ng33
w128
G268
G270
G338
G343
G347
G345k
G349
RES4
H964
k970

POTENTIOMETRIC SURFACE

MEASURED
DEPTH BELOW

LAND SURFACE LAND SURFACE

19.1
23.3
23.8
21.2
10.6
11.6
11.2
11,9
21.2
27.7
206
23.4
24.4
20.6
16.1
25.1

8.0
15.8
16.7
25.0
26.6
2846
17.8
20.5
15.4
17.4
17.4
295
15.3
l4.8
2644
2648
229
17.8
12.1

8.8
25.9
17.1

9.5
14.0
1643
29.0
15.5
1440
19.0

6.7
1067

COMPUTED
DEPTH HELOw

19.1
2448
23.2
2046
13.5
11.6

9.8
12.0
202
2844
22.3
23.2
25.3
201
15.3
241

8.3
16.8
166
23.3
23.2
25.2
18.2
20.1
15.2
16.8
17.4
2646
1446
13.1
28.0
282
225
1.3
12.7

9.7
27.1
1841

9.4
15.7
17.0
3l.8
14.7
14.9
18.8

7.8
11.4

TOTAL =

AVERAGE

MAX ABSOLUTE OIFFERENCE
MIN ABSOLUTE DIFFERENCE

FALL 1v72
(JULY=NOV.)

DIFFERENCE welLL
£~

]
CUWL-FCSCHOCHFCOOORS~OrrONCO O

]
O OOCNC O~ OOMO~E—~3NCCC

@ o 8 6 6 0 6 ¢ 6 8 6 % o & 6 S e 5 6 & 8 8 8 ° e e e e s 6 e o s 6 e e * s 6 0 o s 0 s 0 e

N=NLCODDINN=CNVNCONFPOENNLCCOINSP PPN ~OoWoOECENMLENNNNO~POLCOOUO

[=}
.
wi

0.0

3.4
0.0

NUMREKR

nN2s?
N2TU
N273
N276
N281
N283
N2B84
N28S
Ne28?
N289
N290
Ne& 3.
N30s
N381
N3s2
N383,
N384
N385
N336
N387
N3u8
N389
N390
N391
N392
N393
N394
N395
N398
N399
N4QO
N4yl
N402
N429
N432
N433
wl2y
G2h8
6270
G334
6343
G347
G348
6349
R654
RY9b4
R970

STANDARD
DEVIATION = 1.4

wATeR TAbLE

MEASURED
DEPTH oELUw
LAND SUKFACE

®a
23
L
S5e.0<ul
&0
o e
G.0<wl < 110
-2
%
22
l4.0<wl< 14abh
o
&+Ha
10e4
L2
15.0<uL
4, 0<WLS Bel

l4.2

156
19.5<uWl
18.0<ul

15.0

1840
15,0<wL

14.8
15,0<uwl

17.4
15.0<wL
14.5<wl

144
15.0<wL
Sel<wlL

13.0
10,0<wL< 1540
Se0<wL<  Bal
S5e.0<uL< Aol
l4.0<wi
de0<WLS 1040
Te0<wl< 940
10.0<wl

1040<wl
*a

we
10.0<wl

we
4.0<wl<c  To2
Be.0<WL< 9.9

COMPUTED
DePTH BELOW
LAND SURFACE

17.6
18.1
20,7
19.8
13.1
11.3
9.6
12.4
19.3
160
145
12.9
19.8
Be3
163
23.6
9.0
" 15.3
14.5
225
13.5
148
17.1
17.3
14¢3
15.9
16.3
17.0
14.6
12.8
2244
25.8
10.3
15.0
Seb
8.5
2046
9.9
9.0
1445
16.3
30.3
8.2
12.7
18.4
7.2
9.2

% NEGATIVE IF COMPUTED WATER LEVEL IS
#% NO MEASURED WATER LEVELS AVAILABLE

Figure 17,

LOWER THAN MEASURED WATER LEVEL.
AT THIS SITE.

sheet 2 of 2.—Examples of output from DATE progfam.



6vL

JAN.

1972

FEr,

MAR,

APR,

MAY

JUNE

JULY

AU(5 L2

SEP,

GCT.

NOV o,

DEC.

JAN,
1973

RED RIVER LOCK & DAM AREA 3 CUMPUTED PRECONSTRUCTIUR POTENT[U4ET=IC SUrFACKE .

20

78

NA=-2x]l, COMPUTED HYDKOGHAPH

WATER LEVELe« IN FEET 3BLOw Ox ASOVE LAND SuUwFACE

.0 . 13.0 1640 1440 12.0 10.¢ He 6ol [ 1] 2.0 Ue0
-2 2-2-X-2-2-2-2-2-2-2-2--3-2-2-X-2-2-X-F-E-2:X-L-X-2- 3 X-X-R-3-2-L-2-2- -2 B2 E-2-2- 5B R L= R-R-E>F-F R X R LB R=-REE- R L2 2-F-2-L-X-2-2-E-2-E-E-F- -2 - - R X XXX 2-X-F-2-2-F-F-F-F-¥-)
* . . . . . X . . . . #
& . . . . . A . . . . *
o . . . . . Ae . . . b
# . . . . . A . . . =
- . . . . . . X . . . =
# . . . . . oA . . . &
B oosecsesescsssesnsssssosnccssscsscsesssseccccssoscsssscsnsssssssscscsc’ioccssessessascscscscsssasssssssssssvcasset
# . . . . . X . . . =
& . . . . . oA . . . -
# . . . . . . . . w
# 0 . . . . £ . . . . #
# . . . . « X . . . . o
I R I R R R N N N R R I
& . . . 0 A . . . . . *
& . . . . X . . . . . *
# . . . X . . . . . #
# . . . X o . . . . . =
# . . . Xe . . - . . A
Hooeooseveescsevrsssecscssesscscccsncsscscscs ocosevcseosceccscsessssocsosecscsccssscsssossosesecssacsssssensoneo
% . . . S T . . . . s
#* . . X . . . . . . #
# . . . X . . . . . . i
& . . . X . . . . . . #
# . . . X . . . . . . *
B e es0000000000c0000000cesscnscssensosXocssesecssccccsccssecsosctossecsesstsoncseecscsessscosescssansesssnssoese s’
# ° . . X K . . . . . #
# . . . A . . . . . . b
# . . . X . . . . . . #
# . . . X . . . . . . #
# . . . X . . . . . . =
Hesescs000cccccecsssssocssescssscescsssssofocccnccscsesscsscscccsenccsecscsstccseccsssstscssrsssctsssseroas
# . . . . X . . . . . #
# . . . . X o . . . . #
# . . . . . X . . . . =
# . . . . . X . . . . #*
g . . . . . X . . . b
P oseseseecosscesesssssssossscsessesssssssacscssossscssssoscoscssolencssccssnessossccssscsscccsncssonsssssest
ot . . . . . . . . . #
# . . . . . . . . . bl
LA A2 R0 LRk 2 -2 -2 2222 E- 2 - XXX R-R-E-R-RRR-R-EE-E-RR-TE- R - R R L R AR R E TR R LA LR R R R R R R R R R R R R R R R -2 X - R
2 80.2 82.2 B4l 8642 ez G0.2 92.2 94,2 96.2 JHe2

cLTITUNDE IN FEET

Figure 18, sheet 1 of 2,—Examples of output from HYDROG program.

16
20
31
10
°G
2¢
10
20
31
10
20
3o
10
20
31
106
20
31
10
ze
31
10
20
31
10
20
30
10
4N
31
1G
20
3¢
10
20
31
10
20
31

J“\'\l .
1972
MAN,

APR.

JUNE
JuLy
AUG.
St Ve
OCT.

NOV,

JAN,
1973



0sl

Jhtey

L1972

MAY

JUNE

Jupy

Aljls o

SER,

0CT.

MOV o

DEC.

JAN
1973

RED RIveEr LOCK

10
2N
31
16
20
S
10
20
31
10
20
30
1n
20
31
1y
2n
390
10
20
31
1n

eu .

31
10
2n
30
1o
20
31
10
2u
30
10
3]
31
1¢
20
31

A

NA=2n1le COMPUTED WLTAHB HYUROGHRAPH

WATER LEVELs IN FEET SELOW OR ABUVE LAND SURFACE

v DAM AREA 3 COMPUTED PRECONSTRUCTIUN WATEr TAKLE.

2040 18.0 1640 1440 12.0 10.0 Hel 6Hel 4o 0 2.0 Vel
3 3k 3b 47 48 b 2b 0 3 47 3b 4% 37 4F b 38 S5 AP 38 S8 3P 30 35 40 35 4 3F 3P 3P 40 38 4P 40 SE 38 3 47 28 3P 3 37 3 4 30 45 $H 3R 3 3 3 3F 3 4F 3P T S 4R B 4 P A 3L S AP e A5 S E S E 3 P A L A 42 3 A3 S Y et
i . . . . . X . . . . #
* . . . . . A . . . . &
# . . . . . X . . . i
* . . . . o « A . . . =
# . . . . . . . . . &
* . . . . . . . . . *
P eeeeesscesssesssesessscccsctssscestrorcsssecscosssesvoscssesscsesoXesrsencessosscsscsssosssecsncssocssne
* . . . . . « X . . . #
ht . . . . . . X . . . d
i . . . . . o X . . . *
= . . . . . Xe . . . @
4 . . . . ) . X . . . . 3
Heeeesecceassescscsenccscsssssesnsectseserccnsrsanscsce occssssansessserecssssssesecssessssssssse0on 000
* . . . . o« A . . . . L
o . . . . A . . . . . &
3 . . . . X . . . . . b
# . . . . X . . . . . #*
* . . . o X . . . . . ¥
MR RO NI nnmnmnmnmonOnmnmmmmmmnnnmnmmmmmmnInnmnnmnmTnDInnOTNsn.
i . . . X o . . . . . #
& . . . X o . . . . . it
# . . . X . . . . . . ®
* . . . A . . . . . . *
# . . . X . . . . . . #
BT T T T O Y
# . . . X . . . . . . *
# . . . X . . . . . . #
* . . . X . . . . . #
# . . . A o . . . . . #
“ . . . X . . . . . . #
I I I I R S P N S T I R R NN
o . . . . A . . . . . o
* . . . . X . . . . #
® . . . . . X . . . . *
* . . . . . A . . . . &
* . . . . . A . . . #
Fessssececeestessessccrtssassctcatesssesrsrssesesssesssosssevecf asesseseressssessesessssssscvsescance’
* . . . . . . . . . #
i . - . . . . . . . #
R 3 G e S I SR L e e 3 e 2 S e 4 S e e 4 3 e 4 A E I AP R A S e A R e R L B S e e A A AP S P A AR L L S S e A W T R R R L P U e e R

78,2 8.2 52,2 Ho o2 86,2 8H. 2 Y. 2 92,2 94,2 9r.2 98,2

Figure 18, sheet 2 of 2.—Examples of output from HYDROG program.
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The SUPERMOCK load module was creafed using the H-level FORTRAN com-
piler employing the compiler option, PARM.FORT='0OPT=1', in order to
maximize execution time efficiency. The DATEAand HYDROG load modules
were created with the G-level FORTRAN compiler. They are short-running
programs and execution time is not critical.

These loaded programs may be executed by anyone who has access to
the Geological Survey IBM 370/155 computers in Reston, Va., or the Depart-
ment of the Interior IBM 360/65 computer in Washington, D.C.

The following list is an example of the job-control cards necessary
to run thehmodel. These particular cards were used in preconstruction
calibration runs for the Lock and Dam 5 area in the Red River Navigation
Study. The region sizes and times indicated in each job step were suffic-
jent when using a 34 by 80 grid, input and output data sets of the indi-
cated size, a time-step increment of 10 days, and a duration of 1,460 days.
The region size will vary with the grid size and the size of the input and
output data sets. The time will vary with the duration of the model and

the time-step increment.
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J/XXXXXXXX JOR(==—m——— )

/#SETUP CCD193/7DISkK _

//STEP]L  EXEC POM=C322eTIME=3S¢REGTION=35UK

//7STEPLIK DD DSN=S5YS1LOADLIBsDISKF=SHR

//7FTOTFO01 DD SYShul=3

//7FTOPFO00Y DD DSN=PKRESsUNIT=2314eVOL=SER=CCOLYIsNISP= (UL eREFeREFP) o
// DCH=(RECFM=VHS s L~ CL=TAQet3sLKSIZE=TUHA)

//FTOGF00] DD DSN=PHETRHS«VUL=SER=CCUiIY3eUNIT=¢2314y

// DCH=(RECFM=VrSsLKECL=1%4UsRLKDSL/ZE=5176) o7 ]ISP=(OLDsKEEPeKEER)
//7FTO04F001 DD DSN=AAPTMSF ¢UNIT=orSUK«SPLIT=(10eCYLe(191))

/7 DCR=(RECFM=VKESyLRECL=4T6¢B3LASIZE=12960) «DISF=(NExXePASS)
//7FTI10F001 DD DSN=ASWTARL«UNIT=5YSUKeSFLIT=49,

// OCu=(KECFM=VBSILKECL=4T690LASILE=]129A0G) sDISF=(NEweFASS)
//FTOARFH0GL DD SYSuuT=a

//7FTIIFO001 DD DUM~MY

//7FTOSFO0]1 DD

Faestarst SUPERMOCKR 444t
#srwae DATA DECK deddeses:

/# :

//75TEP2  EXEC PGM=C323+REGIUN=]190KsTIME=4

//STEPLIB DD USN=SYSL1.LUAQLIBeDISP=SHR

//FTO4F00]1 DD DOSN=AAPTMSF ¢UNIT=SYSOKDISP=(ULDsDELETE)
//7FT10F001 DD DSN=&ANTARLSUNIT=SYSUKsDISP=(ULDsDELETE)
//ZFTO3F001 DD USNERRHYDDGUNIT=SYSUK$SPACE=(TRKe (Zue2) sRLSE)
// DCH=(RECF’ SLRECL=80srLKSILE=T200) sDIs5P=(inE w9 PASS)

//FTORFO" WUT=A
//FTOSFO
st ded YA TE  dtirdeitdtars
st HATA DECK d3de403t
VA

//STEP3 EXEC POM=C324+REGIUN=1H5KTIME=S

//STEPLIB DD DSN=SY31.L0ADLIBsLISP=5SHK

//FTORFOUY UD SYSQUT=A

//7FTO3F001 DD DSN=&MHYDODISF=(ULDsDELETE) suUNIT=SYSDA
//FT05F00) DD #

Wdrsta st e Y IR ()05 $ 4 s ar
R E PDATA QB CK  dtdedEdss
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In step 1, FT02F001 describés a data set containing the preconstruc-
tion rivér stages for the Red River and their associated grid nodes in
area 5. FTOQFOO] describes a data set containing the preconstruction
tributary or secondary stream stages for area 5. Data read from these
files are described in "Preparation of Input Data" for SUPERMOCK, outline
references 23, 25, 27, and 28.

SUPERMOCK is designed to read data from these files in unformatted;
variable-length, ;panned records. When working with unformatted data,
the I/0 list determines the record length. With variable-length records,
the logical record length is determined from the maximum I/0 list. When
creating these files, data must be entered in the same order and in the
same mode as it is to be read. (See data-input references given in the
‘preceding paragraph.) The longest record will be the list of stages and
associated nodes. To determine the Tlogical record length, use the fol-
,1ow1ngmequation: |

LRECL=[8(number of stages)+4]bytes
The block size, BLKSIZE, for the data set must be some multiple of
(LRECL+4)bytes. To increase efficiency and minimize storage space, the
block size should be made as nearly as possible the track capacity of the
storage device used. The track capacity for a 2314 and a 3330 disk pack
is 7294 bytes and 13,030 bytes, respectively. By knowing the number of
blocks of data being worked with, the amount of space that must be allocated
can be determined.

The data-set dispositipn, DISP, has three subparameters that may be
coded. The first subparameter indicates the status of the data set. The

second and third parameters determine what is to be done with the data set
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upon normal or abnormal termination, respectively, of the job step. When
creating the data set, the disposition should be coded DISP=(NEW,KEEP,
DELETE) or DISP=(NEW,KEEP,KEEP). If the latter is used and the job step
terminates abnormally, then the first subparameter must be changed to OLD
or MOD when next attempting to fill the data set. When using these data
sets as input files, as in step 1 of the above-cited example, the disposi-
tion should always be DISP=(OLD,KEEP,KEEP).

The UNIT parameter identifies the hardware device on which the data
set resides. The volume specification specifies the serial number of the
volume on which the data set resides.

FTO4F001 and FT10F001 describe output-data sets that are used to
pass computed altitudes for the potentiometric surface and water table,
respectively, from SUPERMOCK to DATE. Each of these files will have the same
logical record length and block size and will require the same amount of
space. To determine the LRECL, use the following equation:

LRECL=[8(number of observation wells)+4]bytes
The block size for these data sets should be determined in the same manner
as that indicated in the preceding.

These data sets are temporary. The disposition of both should be
coded DISP=(NEN,PASS). The second subparameter, PASS, insures that the
system will retain the data set for use by subsequent job steps. The unit
parameter should be coded UNIT=SYSDK. This unit refers to vo]umes_for
temporary work space during a job. No volume serial-number specification
is necessary.

Space for these temporary data sets may be allocated in any accept-
able manner. However, because they are sequential and have corresponding

records, split cylinders may be defined in order to save time by reducing
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access arm movement. When allocating space in this manner, the associated
DD statements must be arranged in seduence in the input stream. The first
DD statement specifies the amount of space required by the first data sét
and the total amount of space allocated for all of the associated data
sets. (See FTO4F001, in example JCL list.)

Space, in tracks,

required by this Primary number
data set. of cylinders.

Type of space

allocation,
Secondary number
of cylinders.

SPLIT=(10,CYL,(T,1))

Secondary space is assigned only to those data sets that run out of
primary space. If a secondary quantity is not specified and one of the
associated data sets runs out of space, the job step will terminate
abnormally. Al1 of the succeeding associated data sets request a portion
of the total space allocated.

Space, in tracks, required
by this data set from
each cylinder allocated.

SPLIT=9

The DD statement FT11F001 is used to describe the output data set for
depths to the water table, as described in the SUPERMOCK outline, number 5.
If card output is desired, code FT11F001 as:

//FT11F001 DD SYSOUT=B.
However, these data can be put out on some other device in card images and
held until the printed output can be checked for possib]e'errors. This méy
be done by coding:
//FT]]FOO] DD DSN=data-set name, UNIT=3330, DISP=(NEW,KEEP,DELETE),
VOL=SER=SYS211, DCB=(RECFM=FB,LRECL=80, BLKSIZE=7200), SPACE
=(TRK,(15,5) ,RLSE.
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These data may then be retrieved by using a system utility program
IEBGENER. If no card output is desired, code |

//FT1TFO01 DD DUMMY,
as in the example JCL listing.

In step 2, FTO4FO01 and FT10FO01 simply point to the data sets
passed from step 1. FTO3F001 describes a temborary data set in which
card images in the format of standard water-level cards are passed to
HYDROG to be plotted.

In step 3, FTO3F001 points to the water-level data sét passed from

step 2.
APPLICATION OF THE MODEL

The system of programs described in this report was designed to
fi1l a specific need. Consequently, input data and resulting output are
specialized. The model is not sufficiently generalized to be applicable
to a wide range of problems without some modification of the programs to
e]%minate extraneous input and output. Nevertheless, the model has several
useful features that expedite the analysis of hydrologic problems.

SUPERMOCK simulates recharge from precipitation and discharge by
evapotranspiration frbm input climatic data rather than requiring input
of vertical flux. This procedure allows, after model calibration,
the analysis of the response of an aquifer to droughts or wet periods.
Also, a model that has a parametric representation of vertical flux
requires input data that are more easily obtained than oné that requires
input specification of the areal and time variations of vertical recharge

and discharge.

HYDROG displays the output from SUPERMOCK in the form of hydrographs.

This form of output makes it easier to compare model results with data at
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4
observation points. An additional aid to calibration is the comparison
between model results and observed data in the DATE program.

To produce a substantial similarity between model results and observed
data generally required about 20 model runs, with changes in some parameters
between runs. This process of trial-and-error adjustment is termed "model
calibration." The parameters to be adjusted are the ones with the most
uncertainty about their true value. Cohstraints limiting the amount of
adjustment should be set up before model calibration. No parameter should
be adjusted to a physically implausible value just to imprové model results.
Observed data should be examined for inconsistencies and possible errors.
Forcing a model to fit erroneous data may cause incorrect adjustments to
model parameters.

HCU, HCL, WTSTO, AM, and S were the parameters that were'adjustiné dur-
ing model calibration. If the model-derived water-table position is too
Tow, then HCU should be increased in order to increase recharge to the water
table. Conversely, if the model-derived water-table position is too high,
then HCU should be decreased. The change inlmodel-derived water-table
position caused by changing HCU will probably also change the model-
derived position of the potentiometric surface, particularily if HCL is
relatively large. HCL has a strong influence on the difference between the
positions of the water table and the potentiometric surface in the model
results. Increasing HCL makes the two surfaces approach the same level. If
HCU is small, increasing HCL will make the level of the water table change
and approach the potentiometric surface. If HCU is large, increasing HCL
will probably increase recharge to the aquifer and will raise the potentiometric
level in the model. Seasonal fluctuations, between spring highs and fall lows,
are functions of the water table and aquifer storage coefficients. Increasing

WTSTO and S tends to dampen seasonal fluctuations. Conversely, decreasing
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WTSTO and S tends to magnify seasonal fluctuations. Large differences 1in
head, as compared with horizontal gradients between stream stages and water
levels in nearby wells, indicate resistance to flow at the streambed. This
resistance is inversely proportional to the hydraulic conductivity of the
streambed material and proportional to the thickness of the streambed
material. Therefore, the desired effect can be achieved by changing either
factor. In calibrating the model, the hydraulic conductivity was constant
and the thickness was changed. If model response for the head difference
between well and stream is too small, then AM should be increased. Con-

versely, if the head difference is too large, then AM should be decreased.
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Variable

ACCRET
ACSUM’

AM

AMON
AREA

BALSTD

BMSIN

BMSM

CAC

CPz

Csb
CTIME

DRN
DTIME

Table 7.—Definitions of selected program variables
Definition

Two-dimensional array holding accretion rates (feet/day).
Single-dimension array containing cumulative annual accretion
to the artesian aquifer at each observation well (feet).

Two-dimensional array holding thickness values of streambed
and lakebed material and (or) confining beds (feet).

Single-dimension array containing abbreviated-month names.

Two-dimensional array holding sequence numbers used in defin-
ing the upper and lower hydraulic conductivities and evapo-
transpiration at each node.

Mass-balance standard; when computed mass balance exceeds
this value, a message will be printed.

Initial value for base-moisture storage (inches).

Maximum water held in base-moisture storage (inches).

Scalar, representing transmissivity in the direction of
increasing index, used in the definition of W.

Accretion component in the difference equation for a node.

Leakage component (from another aquifer or from a stream) in
the difference equation for a node.

Storage component in the difference equation for a node.

Single-dimension array holding ﬁumbers equal to time steps
defining periods of interest for output of average or maxi-
mum depths to the water table. (See table 2, number 5.)

Maximum drainage rate for soil (inches/day).

Number of days in time step.
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Table 7.—Definitions of selected program variables—Continued

Variable Definition

DUM 1 Dummy variable for month in date read from main-stem river-
stage data set.

DUM 2 Dummy variable for day in date read from majn-stem river-
stage data set.

DUM 3 Dummy variable for year in date read from main-stem river-
stage data set.

ELEV Two-dimensional array containing'land-surface altitudes (feet).

G Single-dimension array used to store values created by for-
ward substitution in solving the difference equations for
a row or a column,

GWETO Two-dimensional array containing values of ET/SAT.HYD.COND
for four ranges in hydraulic conductivity of material above
the water table. (See figure 16, sheet 4.)

H Three-dimensional array containing potentiometric-surface
altitudes (feet). Each plane contains values at each node
in the grid at different stages in the computational scheme.
Plane 3 contains final values for each time step.

HCL Hydraulic conductivity of material from the water table to
the top of the artesian aquifer.

HCU Hydraulic conductivity of material from root zone to the
water table.

HO Two-dimensional array holding water-surface altitudes of

partially penetrating streams (feet).
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Table 7.—Definitions of selected program variables—Continued
Variable Definition

HS Computational variable equal to maximum or average water-
table altitude in specified periods of interest (feet).
HS=HSAVE(I,J)+0.5. This overcomes truncation problem in
conversion from real to integer mode.

HSAVE Two-dimensional array holding maximum or average water-
table altitudes for periods of interest (feet).

HWT Distance (feet) between water table and the top of the
artesian aquifer. Flow path for computation of accretion
from the water table to the artesian aquifer.

HX Single-dimension array into which main-stem river altitudes
for each time step are read. At each time step, each
member of this array is entered into either the H or the
HO array, depending on whether it is fully or partially
penetrating (feet).

HXP Single-dimension array into which water-surface altitudes
for tributary streams are read at each time step. Because
all tributary streams are treated as partially penetrating,
these altitudes go into the HO array (feet).

HYCND Computational variable equal to HCL in MAIN and HCU in
DREAM (feet/day).

IAREA Computational variable equal to individual sequence numbers
from the AREA array.

IC Single-dimension array used for reading in column locations.

~ Used for inputing locations of fully or partially penetrat-
ing stream nodes or locations of observation wells.
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Table 7.—Definitions of selected program variables—Continued
Variable Definition
. ICODE Code indicating that average or maximum depths to water

table for specified periods of interest are desired.

(See table 2, number 5.)

ICY Variable used in computing node levels.

IDA Read unit for main-stem river-stage data set.

IDAY Day in calendar date computed each time step.

IDEPTH Two-dimensional array holding depths to the water table for

oﬁtput as specified (feet).

IDEPX Variable used in computing entries to the IDEPTH array.

IDK Read unit for tributary-stream data set.

IDNT Time increment for variable withdrawal. Must be multiple
of NDAZ.

IDO Write unit for output of potentiometric-surface altitudes

and associated nodes to be passed to DATE.

1DQ Write unit for output of water-table altitudes and associated
nodes passed to DATE.

IFLAG Computational variable indicating number of time steps
remaining in a period for output of maximum or average
depths to water table.

IJ Single-dimension array that has a dual function. First,
nodes for the main stem that are to be treated as fully
penetrating are read intd it. Then, when these data have
been used in computing the stream-location map and the node
level map, the array is used to contain all nodes for the

main-stem river stages that are read each time step.
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Table 7.—Definitions of selected program variables—Continued

Variable Definition

1JC Number of days in a period for output of maximum or average
depths to water table. |
1JP Single-dimension array holding nodes to which partially

penetrating tributary-stream altitudes are assigned each

time step.
IMON Month in the calendar date computed each time step.
INDC Code indicating whether printed output of maximum or average

depths to the water table for specified periods of interest
will be in tabular or numeric map form. (See table 2,
number 5.)

INO A Representative well number. Each well should be chosen as
typical of a subarea in the area-definition map for
hydraulic conductivity and evapotranspiration. Data col-
lected at these wells are used to determine HCU, HCL, and
THK for each subarea.

IPCO Single-dimension array containing output codes. (See table

| 2, number 7.)

IPP Single-dimension array holding main-stem river nodes to be.
treated as partially penetrating.

IPS Switch indicating if conductivity of streambed and lakebed

- material is constant.

IPT Write unit for line printer.

IR\\\VM Single-dimension array used for reading in row locations.
<Used for inputing locations of fully or partially pene-

trating stream nodes or locations of observation wells.
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Table 7.—Definitions of selected program variables—Continued

Variable

IRD
IRX
IRX8
ISCS
ISTR

ISYM

ITDX
IV

IWDINT

IWDR

IWDT

IXMAX,
IXMIN

IYEAR

Definition

Read unit for card reader.

Variable used in computing node Tlevels.

Offset pointer into the PRECIP array, which holds daily pre-
cipation.

Punch unit for output of average or maximum depths to the
water table for selected periods of interest.

Two-dimensional array holding a computed stream-location
map which is printed for each run.

Single-dimension array containing character data used to
construct a stream-location map.

Switch indicating if node spacing is constant or variable.

Two-dimensional array holding a computed node-level map which
is printed for each run.

Switch indicating if withdrawal rates will vary from node
to ndde or if one withdrawal rate will be imposed at
several nodes. (See table 2, number 24.)

Switch indicating if pumpage will be modeled. (See table 2,
number 24.)

Switch indicating if withdrawal rates will be printed. (See
table 2, number 24.)

Column numbers used as spacing boundaries if variable grid
spacing is used. (See table 2, number 10, and table 1,
page 27, lines 85-88.)

Year in calendar date computed each time step.
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Table 7.—Definitions of selected program variables—Continued

Variable Definition
IYMAX, Row numbers used as spacing boundaries if variable grid
IYMIN

spacing is used. (See table 2, number 10, and table 1,
page 33, lines 85-88.)

JCODE Single-dimension arrayVNhose members are the numbers of
consecutive time steps for which average or maximum depths
to the water table are to be computed. (See table 2,
number 5.)

JDAY Single-dimension array whose members are the number of days
in each month.

J Sequence number of each set of stream-stage data for both
main-stem and tributary-stream data sets read each time
step. The program uses these sequence numbers to locate
the appropriate beginning record in each data set.

JQ Counter variable used to terminate a line of print in printing
tables of invariant stream stages. It is equal to the number
of nodes associated with each stream stage.

JXA Equal to QPER/NDAZ. It is used in computing L, which termin-
ates the main time loop in SUPERMOCK.

K Ldop index for main time loop in SUPERMOCK.

KDNT Switch indicating if tables for invariant stream stages will
be printed.

KLINES Variable used to control the number of lines in tables
printed for invariant fully and partially penetrating
streams.

KSAT Saturated hydraulic conductivity for SOIL (inches/day).
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Table 7.—Definitions of selected program variables—Continued

Variable ' Definition
KSYM - Decoding array used to determine at what time step and in

what form ouput from the H array is desired. (See table
2, number 20.)

KWSYM Decoding array used to determine at what time step and in what
form output from the WT array is desired. (See table 2,
number 20.)

L Computed variable that terminates the main time loop in
SUPERMOCK (L=JXA+1).

LABEL Identification heading for tabular and card output of depths
to the water table. (See table 2, number 5.)

LQT Counter used in assigning status to main-stem river-stage
nodes.
LSYM Decoding array used to determine at what time step and in

what form output from the ACCRET array is desired.

M Number of rows in grid.
M1 Equals M-1.
M2 Equals M1-1.

MO1, MO2 Row limits for output of maximum or average depths to the

water table. (See table 2, number 5.)

N Number of columns in grid.
N1 Equals N-1.
NBEGN Sequence number on main-stem and tributary-stream data sets

where SUPERMOCK is to begin using data.
NDAZ Time step (days).
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Table 7.—Definitions of selected program variables—Continued
Variable Definition

NEWYR Variable used to signal the beginning of a new year for the

computation of annual-cumulative accretion to the artesian

aquifer.
NODAYS Time increment read from main-stem river-stage data set.
NOSTAG Total-number of main-stem river stages and associated nodes

to be read each time step.
NO1, NO2 Column 1imits for output of maximum or average depths to the

water table. (See table 2, number 5.)

NOPP The number of main-stem river nodes to be treated as partially
penetrating.
NOSET Number of sets of NDAZ average river stages and associated

nodes in the main-stem river-stage data set.

NOST Number of main-stem river nodes to be treated as fully pene-
trating (NOST=NOSTAG-NOPP).

NPSTAG . Number of tributary-stream stages and associated nodes to

be read at each time step.

NPSTGE Number of invariant partially penetrating stream stages to
be read.

NSTGE Number of invariant fully penetrating stream stages to be
read.

PE Single-dimension array holding daily potential evapotranspi-

ration (inches).
PESUM Dummy argument in call to subroutine PROCESS in the row

cycles.
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Table 7.—Definitions of selected program variaﬁles-—Continued

Variable Definition

PRECIP Single-dimension array containing daily precipitation (inches).
PSM Conductivity of streambed and lakebed material when a con-

stant value is used. Appropriate nodes in the PZ array
are initialized to PSM (feet/day).

Pz ‘Array containing the hydraultic conductivities of streambed
and lakebed material and (or) confining beds. PZ may be
read as an alphameric map or filled using PSM and (or) PZM
(feet/day).

Q Two-dimensional array holding withdrawal rates at specified
nodes (feet3/day).

QPER Length of model run (days).

Qs Component of flow associated with constant head nodes com-

puted as an intermediate step in the mass-balance computation.

QSTR Component used in the mass-balance computation (QSTR=QSTR

+QS*DTIME). !
RD Two-dimensional array containing root-depth values (feet).
RGF Ratio of suction at field capacity to suction at wilting

point (dimensionless).

RRM Counter used to signal read-in times for withdrawal rates.

S Two-dimensional array containing storage-coefficient values
for the artesian aquifer.

SAMM Constant value for thickness of streambed and lakebed material.
This is used if ISAM=1. Appropriate nodes in array AM are

initialized to SAMM (feet).
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Table 7.—Definitions of selected program variables—Continued
Variable Definition

SAT Two-dimensional array which contains the definition of
symbols for each alphameric map entered. Using data read
into SAT, each alphameric map is decoded one row at a
time and values are assigned to the appropriate arrays.

SCAC Component of mass balance, represents the sum of vertical

| flow from the artesian aquifer to the water table.

SHD Average of planes 2 and 3 of the H array (poténfibmetric-
surface altitudes) (feet).

SHEAD Term used in converting CPZ and CAC into volume of water,

equal to SHD*DTIME.

SM Constant value for the artesian-aquifer storage coefficient.
SMSIN Initial value for surface-moisture storage (inches).

SMSM Maximum water hé]d in surface moisture (inches).

SRPZ Component of mass balance, represents the sum of leakage

(to another aquifer or to a stream) out of the artesian aquifer.

SRSD Component of mass balance, represents the sum of changes in
storage in the artesian aquifer.

SWF Soil suction at field capacity (inches).

SWQ Component of mass balance, represents the sum of flow into
the artesian aquifer (from other aquifers or partially
penetrating streams? from the water table, and from lateral
nodes).

T Two-dimensional array containing transmissivity values for

the artesian aquifer (feet?/day).
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Table 7.—Definitions of selected program variables—Continued

Variable Definition

THK Single-dimension array whose members are the thickness values
(in feet) of the fine-grained material between the land
surface and the top of the artesian aquifer for each subarea
defined in the area-definition map for hydraulic conductivity

and evapotranspiration.

™ » Constant value for transmissivity in the artesian aquifer.
TTIME Single-dimension array containing time steps (days).
W Single-dimension array used to store values created by forward

substitution in solving the difference equations for a row

or column.
WELLS Number of observation wells.
WENO Observation-well numbers. These are the wells for which data

are passed to DATE.

WT Two-dimensional array containing altitudes of the water table
at each node (feet).

WTSTO Single-dimension array containing coefficients of storage
for the saturated material between the top of the artesian
aquifer and the water table. v

X If“node spacing is constant, X and Y are equal to XM and YM,
respectively. If spacing is variable, X and Y are read
from cards. (See table 2, number 10.)

XINF If variable node spacing is used, XINF is the spacing from

column 1 to IXMIN and from IXMAX to N (feet).



Table 7.—Definitions of selected program variables—Continued
Variable Definition

M When node spacing is constant, XM is the spacing in the x
direction, column spacing.

XNORM  Parameter that limits recharge rate. (See table 2, number
17.)

XPSTAGE Invariant fully penetrating stream stage (feet).

XPSTGE Invariant partially penetrating stream stage (feet).
XY1, XY2, Spacing parameters used in the row cycles.
XY3, XY4
Y If node spacing is constant, X and Y are equal to XM and YM,
. respectively. If spacing is variable, X and Y are read

from cards. (See table 2, number 10).

YINF If variable node spacing is used, YINF is the spacing from
row 1 to IYMIN and from IYMAX to M.

M When node spacing is constant, YM is the spacing in the y-

direction row spacing.

YX1, YX2, Spacing parameters used in the column cycles.
YX3, YX4
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