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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 or 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 
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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 r~nging 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 

3 
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Figure 1.--Vertical section through prototype aquifer modeled by SUPERMOCK. 
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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 

moi~u:re 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.--SVPERMOCK program listing 

- SUPERMOCK -

~ A MODEL FOR GROUND-WATER FLOW ANALYSIS ~ 

BY 

J. E. REED, M. s. BEDINGER, 

AND 

J. E. TERRY 

MAl 
~AI 

MAl 
MAl 
MAl 
MAl 
MAl 
MAl 
MAl 
MAl 
MAl 
MAl 
MAl 
MAl 
MAl 
~Al 

---------~-----------------------------~----------------------~~-~MAl 
DIMENSIONING OF ARRAYS WHOSE SIZES SHOULD REFLtCT THE SIZE OF THE MAl 
GRID USED. MAl 
------------------------~----------------------------------------~MAl 

MAI 
THE FOLLOwiNG ARRAYS SHOULD ALWAYS BE DIMENSIONED M HY N MAl 
<M ROWS AND N COLUMNS) MAl 

MAl 
IN COMMON AREA ARY ; ~ZtAMtHO,Q,RDtACC~ETtStTtELEVtA~EAtiV MAl 
IN COMMON AREA WATAB ; WT MAl 
DIMENSIONED IN THE MAIN I HSAVEtiDEPTH.ISTR MAl 

MAl 
H,WHICH IS DECLARED IN COMMOM AREA ARY, IS ThE ONLY THREE MAl 
DIMENSIONAL ARRAY IN THE PROGRAM. IT SHOULD ALWAYS BE MAl 
DIMENSIONED M BY N BY 3' (H(M,N,3)). MAl 

MAl 
ARRAYS G AND WtWHICH ARE DECLARED IN COMMON AREA ARYtSHOULD MAl 
BE DIMENSIONED TO THE MAXIMUM OF M AND N. MAl 

MAl 
ARRAYS CSDtCPZ, AND CACt WHICH ARE DIMENSIONED IN THE MAIN, MAl 
SHOULD HAVE THEIR SIZE SET TOM <NUMBER OF ROWS>. MAl 

MAl 
---------------------------~--~-----------------------------------MAl 
DIMENSIONING OF ARRAYS WHOSE SIZES SHOULD REFLECT THE DURATION MAl 
(TIME IN DAYS) BEING USED. MAl 
------------------------------------------------------~-----------MAI 

MAl 
ARRAYS PE AND PRECIP SHOULD HAVE DIMENSIONS GREATER THAN MAl 
OR EQUAL TO THE DURATION (QPER>. PRECIP IS DECLARED IN MAl 
COMMON ARY. PE IS DIMENSIONED IN THE MAIN. MAl 

MAI 
ARRAYS CTIME, !CODE• AND JCODE wHICH ARE DIMENSIONED IN MAl 
THE MAIN AND TTIME WHICH IS DECLARED IN COMMON AREA OUT MAl 
SHOULD BE DIMENSIONED TO <DURATION DIVIDED BY TIME STEP MAl 
INCREMENT) + le MAl 

MAl 
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Table l.--SUPERMOCK program listing--Continued 

C ARRAYS ~SYM, LSYMe AND KWSYM IN CO~MON AREA OUT SHOULD BE MAl 53 
C DIMENSIONED TO <DURATION DIVIDED BY TI~E-STEP INCRFMENT). MQI 54 
C MAl 55 
r ------------------------------------------------------------------MAl 56 
C ~AI 57 
r THE FOLLOWING ARRAYS SHOULD BE DIMENSIONED TO REFLECT THE MAl SA 
C NUMRER OF OBSERVATION WELLS TO BE USED: WENO,~CSUM.IReiC MAl 59· 
C MAl AO 
C ------------------------------------------------------------------t~AI 61 
C MAl 62 
C THE DIMENSIONING OF THE FOLLOWING ARRAYS SHOULO REFLECT THE MAl 63 
C NUM8ER OF DEFINED SUBAREAS IN THE AREA-DEFINITION ~AP FOR MAl n4 
C HYDRAULIC CONDUCTIVITY AND FVAPOTRANSPIRATION : INO,HCU,HCL• MAl 65 
C WTSTO.THK MAl A6 
C MAl 67 
C ------------------------------------------------------------------MAl 6A 
C MAl 69 
C ARRAYS lJ AND HX SHOULD BE DIMENSIONED LARGE ENOUGH TO ACCOMMODATEMAI 70 
C THE NUMBER OF MAIN-STEM RIVER STAGES AND THEIR CORRESPONDING NOOESMAI 71 
C TO 8E READ AT EACH TIME STEP. MAl 72 
C M~l 73 
C ------------------------------------------------------------------~AI 74 
C MAl 75 
C IPP SHOULD RE DIMENSIONED LARGE fNOUGH TO HOLD THF MAIN-STFM MAl 76 
C NODES TO BE TREATED AS PARTIALLY PENETRATING. MAl 77 
C MAl 78 
C ------------------------------------------------------------------MQI 79 
C MAl 80 
C IJP AND HXP SHOULD HE OIMEN510NED LARGE ENOUGH TO ACCOMMODATE THE M~l Rl 
C NUMBER OF TRI~UTARY STREA~ STAGES AND THEIR CORRESPO~DING NODES MAl A2 
C TO BE READ AT EACH TIME STEP. MAl A3 
C MAl R4 
C ------------------------------------------------------------------~AI 85 
C --------------------------------------------------~---------------MAl 86 
C ~AI 87 

INTEGF.R * 2 IV.wELLS,IPCO.IR,IC MAl A~ 

INTEGER * ?. ARfA,fLEV MAl 89 
INTEGER * 2 ISTReiSYMeKSYM,LSYM,KWSYM MAl QO 
INTEGER * 2 ICODE,.JCODE,JDAY MAl ql 
INTEGER *4 w~NO MAl 92 
REAL*4 KSAT MAl 93 
COMMON /ARY/ H(34,80,3),PZ(34•80),A~C34eRO),HOC34•HO),Q(34,RO>• MAl q4 

1R0(34,RO),ACCRET<34,80),5(34t80), TC34•AO),GWET0(4,30),SAT(64,2), MAl QS 
?.GC80) ,W(80) ,PRECIP<l461) •IN0(60) ,HCU(60) .~CL(60) ,THK(f>O), MAl <.Jh 
3 ELEVC34,8Q),.AREAC34•BO>•lV(34tR0) MAl 97 

COMMON /OUT/WEN0(60)tACSUM(n0)eTTIMf(l50),KSYM(l46),LSYM(l46), MAl Q8 
1KWSYM(146),1PCOC4),JR(60)•IC<60) MAl qg 

COMMON /!"NT/ M,N,IRO,IPT,r4l,Nl,IALPHA•lXMIN,IX~AX,IYMIN,IYMfJXe MAI 100 
lK•L•IPS,ISAM,JRXq,NDAZ,WELLS ~AI 101 
COMMO~ /REAL/ X,XINF,YeYINF.SWQ,CPRIMEeWPRJME.DTI~E. MAl 102 
lPSM,S~MM,QS,C.TM,SM,XMeYM MAl 103 
COMMO~/DRM/SMS!NeKSAT.ORNtSWF.RGF.XNORM,SMSM MAl 104 

8 



Table 1 .--SUPERMOCK program listing--Continued 

COMMON/WATAH/wTC34t80> •WTSTOC60) MAl lOS 
COMMON /DATE/IMONtlDAYtiYEA~ MAl 106 
Olf'v!ENSION PEC1461> tCSDC34) tCPZC34> tCACC34) tiPP<l50) tlJ<l50), MAl 107 

1H)i.(l50) t!JP(300) tHXPL300) tAMON<12) tJDAY(l2) MAl lOB 
DIMENSION LAH~LC20>tCTIMEC200)tiCOOEC200) ,JCOOEC200>,HSAV~C34t80)MAI 10~ 

OI~ENSION IOEPTHC34t80)t!STRC34t80)t!SY~C3> MAl 110 
EQUIVALENCE <PE ( 1) tACCRET ( 1•1) > • (!DEPTH C 1) tHSAVE ( 1)) MAl 111 
DATA rlSAVEtCTIMEtiSCStiFLAG/2720*0.,200*0.,llt11 MAl 112 
DATA SHSO,SRPZ,USTktSCAC/4*0.0/tlOK/q/ MAl 113 
OATA IPP/150*0/t!STR/?.720*'*'/t!SYM/ 1 F 1 t 1 P 1 t 1 3 1 / MAl 114 
UATA AMON/ 1 JAN'•'FEB'•'MAR't 1 APR•,•MAY 1 t 1 JUN•,•JUL'9'AUG•,•SEP•, ~AI 115 

1 1 0CT 1 t 1 NOV•,•DEC 1 /tJOAY/31t2Ht3lt30t31·30t31•31•30t31t30t31/ MAl 116 
C MAl 117 
C STAHT P~OCE~SING HERE MAl 118 
C MAl 119 

TTIME<1>=0.0 MAI 120 
~wu=o.o MAl 121 
NEwYR=O ~AI 122 
IR0=5 MAl 123 
IPT=6 MAI 124 
IOA=2 MAl 125 
100=4 MAl 126 
IDQ=lO MAl 127 
K=1 MAl 128 

C MAl 129 
C XMt YM CONSTA~T SPACING IN X AND Y DIRECTIONS: M, N NUM~ER OF ROWSMAI 130 
C ANO COLUMNS; TMt SM CONSTANT VALUES FOR TRANSMISSIVITY ANO STORAGEMAl 131 
C THE SWITCH !TUX INDICATES IF THE CHANGE IN X AND THE MAl 132 
C CHANGE IN YARE CONSTANT CITDX EQUALS 1> OR IF THEY ARE VARIARLE MAl 133 
C <ITDX NOT EQUAL TO 1>. MAl 134 
C ~ALSTD IS THE MASS-bALANCf STANDARD. NDAZ IS TH~ TIME STEP MAl 135 
C INCREMENT. MAl 136 
C MAl 137 

~EAD CIRDtl) XMtYMtMtNtTMtSMtiTOX,~ALSTD,NDAZ MAl 138 
1 FORMAT C2F10elt215t2F10.1tl2•E10.3tl3) MAl 139 

C MAl 140 
C THE XY PARAMETERS DEFINE THE SPACING FUR THE ITERATIONS MAl 141 
C ~y ROwS AND THE YX PARAM~TERS DEFINE THE SPACING FOR TH~ ITERATIONMAI 142 
C ~y COLUMNS. If ITUX=l THEN REDEFINITION OF THES~ PARAM~TEHS AT MAl 143 
C EACH ITE~ATION IS NOT NECESSARY AND SUBROUTINE SETUP IS MAI 144 
C NEVER INVOKED. MAl 145 
C MAl 146 

~Yl=XM MAl 147 
XY2=XM MAl 148 
~Y3=YM MAl 149 
XY4=YM MAl 150 
YX1=YM MAl 151 
YX2=YM MAl 152 
YX3=XM MAl 153 
YX4=XM MAl 154 
00 2 J=l•N MAl 155 
GCJ>=O.O MAl 156 
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Table 1.--SUPERMOCK program listing--Continued 

w(J)=l.O MAl 157 
GO ~ 1=1•M MAl 158 
Pl<l•J>=O.O MAl 159 
HO<I,J>=O.O M.Al 160 
S<l•J>=o.o MAl 161 
AM(!,J)=O.O MAl 162 
~(I,J>=O.O MAl 163 
lV(l,J>=1 MAl 164 

2 CONTINUE MAl 165 
C MAl 166 
C IRX8 IS AN OFFSET INTO ARRAY PREClP USED ~y MAl 167 
C SUt3ROUT I f\IE URt.AM. MA I 168 
C MAl 169 

HEAD ( IR0,40 > IRXb MAl 170 
C MAl 171 
C lMON,IDAYtlYEAH - CALENDAH OAT~ CORRESPONDING TO STARTING TIME MAl 172 
C MAl 173 

RE~.O <IRIJ,3} IMONtlOAYt!YtAR MAl 174 
3 FORMAT <12tlXtl2•lXtl4) MAl 175 

C MAl 176 
C lJPER IS THE DURATIUN, IN DAYS. MAl 177 
C MAl 178 

READ <IR0,4) ~P~R MAl 179 
4 FOkr--1AT <F6.1) MAl 180 

JXA=QPER/NDAZ MAl 181 
L=JXA+l MAl 182 
READ (11'<0,5) MOltM02tNOltN02t!NDCtLA8EL MAl 1A3 

5 FORMAT (513/20A4) MAl 1A4 
HEAD <IRD,6> <CTIME<I>,ICODE<I),JCODE<I>•l=1•L> MAl 185 

6 F0R'"1AT <12(F4.0t211>> MAl 186 
C MAl 187 
C MOl,M02 ROW LIMITS FOR TABULAR 0~ MAP OUTPUT. MAl 188 
C N01tN02 - COLUMN LIMITS FOR TABULAR OR MAP OUTPUT. MAl 189 
C INOC - IF INDC = ~OUTPUT WILL BE IN TA~ULAR FORMAT. MAl 190 
C IF INDC NOT EQUAL TO 1J OUTPUT ~ILL BE IN MAP FORM MAl 191 
C BOUNDED ~y MU1tM02tNOl,ANO N02. MAl 192 
C LA8EL - IDENTIFICATIO~ FOR TABULAR OUTPUT. MAl 193 
C CODE CTIME<I> = TTIME<I> FOR OUTPUT • OTHERwiSE LEAVE BLANK. MAl 194 
C CODE ICODE<I> 0 FUH AVERAGE. MAl 195 
C CODE ICODE<I> 1 FOR MAX.IMUM. MAl 196 
C CODE JCODE<I> = ~UMHER OF CONSECUTIVE TIMES FOR wHICH MAl 197 
C AVERAGE OR MAXIMUM IS CALCULATED. MAl 19R 
,C MA I 199 

M1=M-1 MAl 200 
Nl=N-1 MAl 201 
CALL RtADSO(JUAYtPEtPRECIP.IRD> MAl 202 
DO 7 l=1tM MAl 203 
ISTR<l•l>=ISYM(3) ~AI 204 
ISTR(I,N>=ISYM(3) MAl 205 
IV<I•l>=3 MAl 20b 
1V(!.N)=3 MAl 207 

J CONTINU[ MAl 20~ 
10 



Table 1.--SUPERMOCK program listing--Continued 

UO 8 1=2tN1 MAl 204 
ISTRC1tl>=ISY~(3) MAl 210 
ISTR<M•I>=ISYM(3) MAl 211 
IV<1•I>=3 MAl 212 
IV(M,I>=3 MAl 213 

8 CONTINUE MAl 214 
C MAl 21~ 
C IPCO IS AN ARRAY OF OUTPUT CODES. MAl 21n 
C MAl 217 

READ (IRDt9) <IPCO<IX) tlX=1t4) MAl 21H 
9 F0Rfw1AT (511) MAl 219 

CALL START(QPER\ MAl 220 
C MAl 221 
C KSYM IS A DECODING ARRAY USED TO DETERMINE AT WHAT TIME STEP ANO MAl ?.2?. 
C IN WHAT FORM OUTPUT FROM THE H ARkAY IS DESI~EO. KSYM IS READ ONLYMAl 223 
C IF IPC0<2>=1• MAl 224 
C ·MAl 225 
C LSYM IS A DECODING ARRAY USEO TO DETERMINE AT WHAT TIME STEP AND MAl 226 
C IN WHAT FORM OUTPUT FROM THt ACC~ET ARRAY IS OE~IREO. L~YM IS READMAI 227 
C ONLY IF IPC0(3)=1. MAl 22~ 

C MAl 229 
C KWSYM IS A DECODING ARRAY USED TO DETER~INE AT WHAT TIM~ STEP AND MAl 230 
C IN WHAT FORM OUTPUT FROM THE WT ARRAY IS DESIRED. KWSYM IS HEAD MAl 231 
C ONLY IF IPC0(4)=1· MAl 232 
C MAl 233 

I F ( I P C 0 ( t> ) • E Q • 1 ) R E A D ( I R D , 1 0 ) C K S Y 1'-1 ( I > t I = 1 , J X A > M A I 2 3 4 
IF <IPCOC3>.EQ.1) kEAO <IRDtlO) <LSYM<I>tl=l•JXA) MAl 235 
IF <IPC0(4).E<J.l> READ <IRDtlO) <KWSYtwH!)tl=ltJXA) MAl 23o 

10 FORMAT (80Al) MAl 237 
C MAl 23H 
C NSTGE AND NPSTGE ARE THE NUMBER OF DIFFERENT FULLY AND PARTIALLY MAl 239 
C PENETRATING RIVER STAGES, RESPECTIVELY) TO BE READ ONLY ONCE FOR MAl 240 
C THE DURATION. MAl 2~1 

C KPNT IS A SWITCH INDICATING WHETHER O~.NOT TO PRINT CKPNT=l> MAl 24; 
C STAGES. MAl 243 
C MAl ?~4 

READ <IRDtl1> NSTGEtNPSTGEtKPNT MAl 245 
11 FORMAT <313) MAl 246 

IF (NSTGE-1> 19t12t12 MAl 247 
12 IF <KPNT.NE.O> WRITE <IPTt32) MAl 24A 

KLINES=55 MAl 24Q 
DO 18 NU0=1tNSTGE MAl 250 
READ <IR0,34) XSTAGEt CIR<IQ) t!C(!Q) tlQ=lt18) MAl 251 
UO 14 IQ=1tl8 MAl 25? 
JQ=IQ MAI 253 
IQX=lR(lQ) MAl 254 
IQY=IC<IQ> MAl 255 
IF (!QX*IQY) 15tl5tl3 MAl 2~6 

13 IV<IOXtiOY>=2 MAl 257 
ISTRCIOX,IQY>=ISYM<1> MAl 258 
H(IQX,IQY,l>=XSTAGE MAl 259 

14 CONTINUE MAl 260 
11 



Table 1 .-SUPERMOCK program listing-Continued 

GO TO 16 MAl 261 
lS JQ=JQ-1 MAl 26?. 
16 IF (KPNT.EQ.O) GO TO 18 MAl 263 

~·RITE (lPTt35> XSTAGEt (.lR(lQX) tiC(lQX) ti\.JX=1tJU) MAl 264 
KLINES=KLlNES-1 MAI 265 
IF (KLINES) 17t17•18 MAl 266 

17 wRITE <IPTt32) MAl 267 
1~ CONTINUE MAl 268 
1Y 00 20 lYX=ltM MAl 269 

00 20 IQY=1tN MAl 270 
H(IQX,IQY,2>=H<IQX,l<JYt1) MAI 271 
HCIQX,IQY,3)=HClQX,lYYt1) MAI 272 

20 CONTINUE MAl 273 
IF ( N PST G E- 1 ). 2 8 , 2 1 , 21 M A 1 2 7 4 

21 IF (KPNT.NE.O> ~RITE <IPTt33) MAl 275 
KLINtS=55 MAl 276 
00 27 NUD=1tNPSTGE MAl 277 
READ <1RD,34) XPSTGEt <IR<IQ> ,ICCIQ) ,IQ=1•18) MAl 278 
DO 23 IQ=1•18 MAl 279 
JQ=IQ MAl 280 
lQX=IR<lQ) MAI 281 
lQY=lC(!Q) MAl 2H2 
IF (!QX*IQY) 24t24t22 MAl 283 

22 HOCIQX,lQY>=XPSTGE MAl 284 
ISTRCIQX,IQY>=ISYMC2> MAl 285 
I F ( I S A M • E Q • 1 ) A f\1 ( I Q X , I Q Y ) = SAM M M A I 2 8 6 
IF <IPS.EQ.1) PZCIQX,lQY>=PSM MAl 287 

23 CONTINUE MAl 288 
GO TO 25 MAl 289 

24 JQ:JQ-1 MAl 290 
25 IF CKPNT.EQ.O) GO TO 27 MAl 291 

WRITE ClPTt35> XPSTGE,ClRCIQX)tlC(lQX),IQX=1•JQ) MAl 292 
KLlNES=KLINES-1 MAl 293 
IF CKLlNt;S> 26t26t27 MAl 294 

26 wRITE (IPTt33) MAl 295 
KLINES=55 MAl 296 

27 CONTINUE MAl 297 
C MAl 29H 
C wELLS - NUMBER OF OBSERVATION WELLS. MAl 299 
C MAl 300 

28 READ CIRD,31> ~JELLS MAl 301 
DO 29 IU=1•WELLS MAl 302 

29 ACSUMCIU>=O.O MAl 303 
C MAl 304 
C wENO - WELL NUM8ER ; IR - ROW ; IC - COLuMN. MAl 305 
C MAl 306 

~EAD <IR0,30) CWENOCJX)t!R(JX)tlC(JX),JX=1tWELLS) MAl 307 
30 FOR"'1AT (10CA4,212>> MAl 30H 
31 FOHMAT (12> MAI 309 
32 FORMAT ('l'•40('*'),4X,•INVAHIANT FULLY ~ENET~ATING STREAM STAGES•MAI 310 

lt4Xt40('*')/8Xt 1 STAGE•,BXtl8C 1 R# C# 1 )/1Xtl29ClH-)) MAI 311 
33 FORMAT (t)t,38{'*'),4X,•INVARIANT PARTIALLY PENeTRATING STREAM STAMAI 312 

12 



Table 1 .-SUPERMOCK program Z.isting-Continued 

lGES•,4Xt38('~')/8Xt 1 STAGE•,ax,lB<' R# C# 1 )/1Xtl29<1H-)) MAl 313 
34 FORMAT <FS.Ot36<12)) · MAl 314 
35 FORMAT <SX,Fl2.6t4Xt36I3> MAl 315 

C MAl 3lb 
C NOSTAG- NUMBER OF MAIN-STEM RIVER STAGES AND NODES TO 8E READ MAl 317 
C FROM DISK DATA SET EACH TIME STEP. MAl 31~ 

C NOSET - NUMHER OF AVERAGE SETS. MAl 319 
C NODAYS - TIME-STEP INCREMENT. MAl 320 
C MAl 321 

READ <IDA> NOSTAGtNOSETtNODAYS MAl 322 
C MAl 323 
C NOPP IS THE NUMBER OF MAIN-STEM NODES TO BE TREATED AS MAl 324 
C PARTIALLY PENETRATING. MAl 325 
C MAl 326 

READ <IRDt36) NOPP MAl 327 
36 FORMAT (!4) MAl 328 

NOST=NOSTAG-NOPP MAl 329 
IF (NOPP.EQ.O) GO TO 38 MAl 330 

C MAl 331 
C IPP - NODES ON MAIN STEM TO HE TREATED AS PARTIALLY PENETRATING. MAl 33~ 
C MAl 333 

READ <IRDt39) <IPP(J) •J=l•NOPP) MAl 334 
DO 37 LQ=ltNOPP MAl 33~ 
IRX=IPP(LQ)/100 MAl 336 
ICY=IPP(LQ)-(lRX*lOO> MAl 337 
IF <ISAM.EQ.l) AM(!RXtlCY>=SAMM MAl 338 
IF (IPS.EQ.l> PZ<IRXtiCY>=PSM MAl 339 
ISTH<IRXtlCY>=ISYM(2) MAl 340 

37 CONTINUE MAl 341 
3R IF <NOST.EQ.O) GO TO 42 MAl 342 

C MAl 343 
C IJ - NODES ON MAIN STEM TO HE TREATED AS FULLY PENETRATING. MAl 344 
C MAl 345 

HEAD <IR0,39) (JJ(l) •l=1tNOST> MAl 346 
39 FORMAT (2014) MAl 347 
40 FORMAT <IS> MAl 34H 

UO 41 l=ltNOST MAl 349 
lRX=lJ(I)/100 MAl 35U 
ICY=IJ<I>-<IRX*l00) MAl 351 
ISTR<IRXtiCY>=ISYM<l> MAl 352 

41 IV(!RX,ICY>=2 MAl 353 
C MAl 354 
C NHEGN - SEQUENC~ NUMBER FOR DESIRED HEGINNING POINT IN 5TAG£ DATA MAl 355 
C F R 0 M D I S K • t-1 A I 3 56 
C MAl 357 

42 READ <IRDt40) NBtGN MAl 358 
C MAl 359 
C IWDR- SwiTCrl INDICATING IF PUMPAGE IS TO BE MODELED (IWDR=l>. MAl 360 
C !~DINT - SWITCH INDICATING IF ONE WITHDRAWAL RATE WILL 8E CONSTANTMAI 361 
C FO~ A GROUP OF NODES <IwDINT=l> OR IF THEY WILL VARY MAl 362 
C FRO~ NOOE TO NODE <IWDINT= >. MAl 363 
C IWDT - SwiTCH INDICATING IF wiTHDRAWAL RATES ARE TO BE PRINTED MAl 364 

13 



Tab 1 e 1 • -SUPERMOCK program Z.isting-Conti nued 

C <IwDT=l>. MAl 365 
C IDNT - TIME INCREMENT FOR VARIABLE WITHDRAWAL;- MUST BE AN EVEN MAl 366 
C MULTIPLE OF NDAZ. MAl 367 
C MAl 368 

READ <IR0,43) IwDRtlWOINTtlWDT,IDNT MAl 369 
43 FORMAT (414) MAl 370 

C MAl 371 
C NPSTAG - NUMB~R OF TRIBUTARY STREAM <PARTIALLY PENETRATING> NODES MAl 372 
C FOR wHICH DATA·ARE.READ FROM DIS~ DATA SET EACH TIME STEP.MAI 373 
C MAl 374 

R~AD <IDK> NPSTAG MAl 375 
C MAl 376 
C IJP - TRIBUTARY STREAM NODES. MAl 377 
C MAl 37~ 

READ <IDK> CIJPCI> tl=1,NPSTAG) MAl 379 
00 44 I=l,NPSTAG MAl 380 
IRX=IJPCI>/100 MAl 381 
ICY=IJP<I>-<IHX*100> MAI 382 
IF <ISAM.EQ.l) AMCIRXtlCY>=SAMM MAI 383 
IF ( IPS.EQ.l > PZ < IRXt ICY> =PSM MAl 384 
ISTHCIRX,ICY>=ISYMC2> MAl 385 

44 CONTINUE MAl 386 
wRITE <IPTt97) MAl 387 
wRITE CIPTt45) ( <ISTR<I•J> •J=l•N> •l=1•M> MAl 388 

45 FORMAT C//4SX,•LOCATION MAP OF STREAMS IN THE SYSTEM•,//4SX,•EXPLAMAl 389 
lNATION•ti/45Xt'* -- NON-STREAM NODE•,/45Xt 1 3 -- OUTSIDE SYSTEM•,/4MAI 39U 
2~X,•F --FULLY PENETRATING STREAM•,/,45X,tP --PARTIALLY PENETRATIMAI 391 
3~G STk£AM•ti/C50Xt8UAl)) MAl 392 

wRITE CIPTt'17) MAl 393 
W~ITE ( IPTt46) ( (IV (I ,J) ,J=1 ,N) 'I=1•M> MAl 394 

46 FORMAT (//45X,•NODE-LEVEL MAP OF FLOW SYSTEM•,//45X,•EXPLANATION•,MAI 395 
l//45X,•1 -- lNSIOE FLOw SYSTEM WITH HEAD NOT SPECIFIED•t/45Xt'2 --MAl 396 
2 INSIDE FLOW SYSTEM wiTH HEAD SPECIFIED•,/45X,•3 -- OUTSIDE FLOW SMA! 397 
3YSTEM•,//C50XtHOI1>> MAl 39H 

CALL BtTACltTTIMECl>) MAl 39Q 
WRITE ClSCSt47) LABEL MAl 400 

47 FORMAT (20A4) MAl 401 
RRM=O.O MAl 402 
UO 96 K=2,L MAl 403 
TTIME<K>=TTIMECK-l)+NDAZ MAl 404 
!OAY=IDAY+NOAL MAl 405 
IF CIDAY.LE.JOAYCIMON)) GO TO 49 MAl 406 
IDAY=lOAY-JOAYCIMON> MAl 407 
lMON=IMON+l MAl 40~ 

IF <IMON.LE.l2> GO TO 4q MAl 409 
1MON=1 MAl 410 
IYEAR=IYEAR+l MAl 411 
NEwYR=1 MAl 412 
IF (M00(IYEAR,4) .EQ.O) GO TO 48 MAl 413 
JDAY<2>=28 MAl 414 
GO TO 49 MAl 415 

48 JDAY<2>=29 MAl 416 
14 



c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

Table 1.--SUPERMOCK program Zisting--Continued 

4~ CONTINUE 
IF <IwOR-1> 5lt50t51 

50 IF (TTIME(K).~Q.TTIME<2>.0R.RRM.EQ.TTIME(K)) 

lT,TTIME(K)tMtNtkRM,IONTtlRDtiPT) 
51 LQT=O 

\JS=O.O 
DAZ=NDAZ 
DTIME=AMIN1(0AZtQPER-TTIMECK-1>> 

DUMltDUM2tDUM3 - DUMMY VARIA~LES FOR OAT~. 

52 kEAO <IDA> DUMltDUM2tDUM3 

JJ - SEQUENCE NUMBER. 

READ <IDA> JJ 

IJ - NODtS ; HX - RIVER STAGES. 

RE.AD <IDA> <IJ<IT>,HXCIT>tiT=1•NOSTAb) 
IF (JJ.LT.NBEGN) GO TO 5? 
uO 56 IT=l•N05TAG 
K(J T = 0 
lRX=lJ<IT>IlOO 
ICY=IJ<IT>-<IHX*100) 
IF <NOPP.EQ.O.OR.LQT.EQ.NOPP> GO TO ~4 

UO 53 l.Q=1tNOPP 
IF CIJ<IT> .EQ.IPPCLQ> > KQT=1 

':>:3 CONTINUE 
I F ( K (J T • E Q • 1 > G 0 T 0 5 5 

54 H(IRX,ICYt1>=HX(IT> 
GO TO 56 

55 HO<IRXt!CY>=HX<IT> 
L (J T = L <J T + 1 

56 CONTINUE 

JJ - SEQUENCE NUMHER. 

5'7 READ <IOt<> JJ 

1JP - NODES ; HXP - STHEAM STAGES. 

HEAD <IDK> <IJP<IT>,HXP<IT>•IT=1tNPSTAG) 
IF (JJ.LT.NBEGN> GO TO 57 
UO 58 IT=1tNPSTAG 
IRX=lJP<lT>IlOO 
ICY=IJP<IT>-<IRX*100) 

58 HO(lkXt!CY)=HXP<IT> 
DO 59 IRX=1tl'-1 
1)0 59 lCY=l tN 
H(lHXtlCYt2>=H(lRXtlCYt1) 

59 H(lRXtlCYt3>=HCI~X,ICY,l> 
15 

MA I 41 7 
MAl 418 

CALL WORAWCIWOINTelwOMAI 41~ 

MAl 420 
MAl 421 
MAl 422 
MAl 423 
MAl 424 
MAl 425 
MAl 426 
MAl 427 
MAl 428 
MAl 429 
MA I 430 
MAl 431 
MAl 432 

· MA I 433 
MAl 434 
MAl 435 
MAl 436 
MAl 437 
MAl 438 
MAl 439 
MA I 44 0 
MAl 441 
MAl 442 
MAl 443 
MAl 444 
MAl 445 
MAl 446 
MAl 447 
MAl 448 
MAl 449 
MAl 450 
MAl 451 
MAl 452 
MAl 453 
MAl 454 
MAl 455 
MAl 456 
MAl 457 
MAl 45H 
MAl 459 
MAl 460 
MAl 461 
MAl 462 
MAl 463 
MAl 464 
MAl 465 
MAl 466 
MA I 46 7 
MAl 468 



Table 1.--SUPERMOCK program listing--Continued 

CALL DREAM MAl 469 
CALL WTABLE<ACCkETtHCLtTHKtHtELEVtM,N,IPTtiNO,AREA,NDAZ> MAl 470 
1RXA=IRX8+NDAZ ~AI 471 

C MAl 472 
C ********* CYCLE THROUGH RY ROWS *.a.-a-**** MAl 473 
C MAl 474 
C IF THE CHANGE IN X ANO/OR THE CHANGE IN Y ARE VARIARLE ~AI 475 
C <ITDX NOT EQUAL TO 1> THEN SURROUTINE SETUP MUST BE INVOKED. MAl 476 
C MAl 477 

DO 64 I=2•Ml MAl 478 
IF (ITDX.NE.l> CALL SETUP(!tYtYINFtXY3tXY4t!YM!NtiYMAX) MAl 479 
DO 60 J=2tNl MAl 480 
IF <ITDX.NE.l> CALL SETUP<JtXtXINFtXYltXY2~IX~INtlXMAX) MAl 481 

C MAl 4A2 
C PARAMETERS PESUMt AND DDUMM ARE DUMMY ARGUMENTS SUPPLIED ONLY MAl 4B3 
C TO LEND THE GENERALITY REQUIRED FOR SUBSEQUENT INVOCATIONS. MAl 484 
C OF SUBROUTINE PROCSS. MAl 4A5 
C MAl 486 

CALL PROCSS<ItJtXY3tXY4tPESUM,PESUM,DOUMM,T(I,J-1>tT(I,J+1),H<I-ltMA1 487 
lJ•l>tH(l+ltJtl>tltJtltNltMl,T<I-ltJ),T(I+1tJ>tXY1tXY2> MAl 488 

C MAl 489 
C THE VALUE OF W IS PRECALCULATED TO FREE THE SCALER C MAl 4q0 
C FOR THE NEXT ITERATION ANn SAVE THE RESULT FOR THE MAl 491 
C RECURSIVE REDEFINITION OF THE SECOND PLANE OF THE H ARRAY MAl 492 
C TO FOLLOW MAl 493 
C MAl 494 

W(J)=C/W(J) MAl 495 
60 CONTINUE MAl 4q6 

C MAl 497 
C RECURSIVELY REDEFINE H USING VALUES OF G AND THE PRECALCULATED MAl 498 
C VALUE OF W THAT WAS FACTORED USING W AND C. MAl 499 
C MAl 500 

DO 61 J:l,Nl MAl 501 
J2=N-J MAl 502 
IF <ARS<H<l•J2+1t2)).LE.l.OE-20) H<ItJ2+1,2>=0.0 MAl 503 
IF <IV<ItJ2).EQ.1) H(J,J2t2>=G<J2>-H<ItJ2+1,2>-a.w(J2) MAl 504 

61 CONTINUE MAl 505 
DO h3 J=2tNl ~AI 506 
IF <IV<I,J>-2> 63t62t63 MAl 507 

62 CALL QCALC(J,J,ltXY3tXY4tXYl•XY2tiTDX> MAl 508 
63 CONTINUE MAl 509 
64 CONTINUE MAl 510 

C MAl 511 
C *********** CYCLE THROUGH BY COLUMNS *********** MAl 512 
C MAl 513 
C IF THE CHANGE IN X AND/OR THE CHANGE IN Y ARf VARIABLE MAl 514 
C <ITDX NOT EQUAL TO 1> THEN SUAROUTINE SETUP MUST BE INVOKED. MAl 515 
C MAl 516 

DO 72 J=2•Nl MAl 517 
IF <ITDX.NE.l> CALL SETUP<JtXtXINF,YX3tYX4tiXMIN•IXMAX) MAl 518 
DO 65 I=2•Ml MAl 519 

C MAl 520 
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Table 1.-SUPERMOCK program Z.isting-Continued 

C THE VALUES FOR VECTORS CSDtCPZtAND CAC ARE CALCULATED IN MAl 521 
C SUBROUTINE PROCSS AND RETURNED TO BE USED IN THE MASS- MAl 522 
C BALANCE RESIDUAL COMPUTATION IN SUBROUTINE OUTPUT. MAl 523 
C MAl 524 

IF CITDX.NE.l> CALL SETUPCitYtYINFtYXltYX2tlYMINtiYMAX> MAl 525 
CALL PROCSSCitJtYX3tYX4tCSD<I> tCPZ(!) tCACCI> tTCI-ltJ> tTCI+ltJ) tHCIMAI 526 

ltJ-lt2ltHCltJ+lt2)t0tltJtMltNltTCI,J-lltTCitJ+l>tYXltYX2> MAl 527 
WCI>=C/WCI) MAl 528 

65 CONTINUE MAl 529 
M2=Ml-l MAl 530 
DO 69 IM=ltM2 MAl 531 
I=M-IM MAl 532 
IF CABSCHCI+ltJt3)) .LT.l.OE-20) HCI+ltJt3l=O.O MAl 533 
IF (IV (I ,J) -1 > 69t66t69 MAl 534 

66 HCI,Jt3>=GCI>-HCI+ltJt3>*WCI> MAI 535 
WTL=WTCitJ) MAl 536 
IAREA=AREACI,J) MAI 537 
THICK=THKCIAREA> MAI 538 
HYCND=HCLCIAREA> MAl 539 
HWT=THICK-ELEVCitJ)+~TL MAl 540 
IF CJ.NE.2.ANO.J.NE.Nl> GO TO 67 MAl 541 
CACCI>=CACCI>/2. MAl 542 
CSDCI>=CSOCI)/2. MAl 543 
CPZCI>=CPZCI)/2. MAl 544 

67 IF CI.NE.2.AND.I.NE.Ml) GO TO 68 MAl 545 
CACCI>=CACCI)/2. MAl 546 
CSDCI>=CSD<I>/2. MAl 547 
CPZCI>=CPZCI)/2. MAl 548 

68 SRSD=SRSO+CHCitJt3>-H<ItJtl>>*CSD<I>*DTIME/2. MAl 549 
SHD=CHCltJt2)+HCltJt3) >12. MAl 550 
SHEAD=SHn*DTIME MAl 551 
IF CHWT.GT.O.> ACCRETCI,J>=HYCND*CWTL-SHO)/HWT MAl 552 
SRPZ=SRPZ+SHEAD*CPZ<I> MAl 553 
SCAC=SCAC+SHEAD*CACCI> MAl 554 

69 CONTINUE MAl 555 
DO 71 I=2tMl MAl 556 
IF CIVCitJ)-2) 7lt70t71 MAl 557 

C MAl 558 
C MAI 559 
C IF NODE SPACING IS VARIABL~ SUBROUTINE SETUP NEEDS TO BE INVOKED MAl 560 
C ONCE MORE HERE THAN IN THE UPPER LOOP SINCE SUBROUTINE QCALC IS MAl 561 
·C 0 E PENDENT 0 N H A V I N G X Y 3 AN 0 X Y 4 I N TERMS 0 F I • ~A I 56 2 
C MAl 563 

70 IF CITDX.NE.l> CALL SETUP<ItYtYINF~XY3tXY4tiYMINtiYMAX) MAl 564 
CALL QCALCCltJt2tXY3tXY4tXYltXY2tiTDX> MAl 565 

71 CONTINUE MAl 566 
72 CONTINUE MAl 567 

QS=QS/2. MAl 568 
QSTR=QSTR+QS*DTIME MAl 569 
IF <ABSCTTIMECK>-CTIMECK>>.GT •• S> GO TO 94 MAl 570 
CODEX=JCODE<K> MAl 571 
IF CIFLAG.LT.I> GO TO 73 MAl 572 

17 



.Table 1.--SUPERMOCK p~ogram listing--Continued 

IFLAG=-JCODE<K> MAl 573 
73 lFLAG=IFLAG+l MAl 574 

IF <lCODECK>.GT.O> GO TO 75 MAl 575 
DO 74 I=MOl,M02 MAl 576 
DO 74 J=NOI.N02 MAl 577 

74 HSAVECI,J>=WTCitJ>ICODEX+HSAVECltJ) MAl 578 
GO TO 77 MAl 579 

75 DO 76 I=MOl,M02 MAl 580 
DO 76 J=NOltN02 MAl 581 

76 IF CHSAVEC!tJ).LT.WTCI,J>> HSAVEC!tJ>=WTCltJ> MAl 5R2 
77 IF <IFLAG.LT.O> GO TO 94 MAl 5A3 

DO 78 I=M0l•M02 MAl 5A4 
DO 78 J=NOltN02 MAl SR5 
HS=HSAVE(J,J)+.S MAl 586 
IDEPX=ELEVCitJ>-HFIXCHS> MAl 5~7 
IF Cl0EPX.GT.9) IDEPX=9 MAl 588 

78 lDEPTH<I,J>=lDEPX MAl 589 
IJC=JCODE<K>*NDAZ MAl 590 
WRITE CIPT,79) LABEL MAl 591 

79 FORMAT C1Hlt20A4) MAl 592 
IF <ICODECK)) 80t80t82 MAl 593 

80 WRITE <IPT,81> IJC,AMON(IMON> t!DAY,IYEAR MAl 594· 
81 FORMAT ClH t4Xt•AVERAGE FOR 'tl3t' DAYS. ENDING ON '•A3tlXtl2tlXtlMAI 595 

14) MAl 596 
wRITE CISCSt84) AMONCIMON> tlDAYtlYEAR MAl 597 
GO TO 85 MAl 598 

82 WRITE CIPTtB3) lJCtAMONCIMON> t!DAYtiYEAR MAl 599 
83 FORMAT ClH t4Xt'HIGHEST WATER LEVEL FOR '•I3t' DAYS, ENDING ON •,AMAI 600 

13tlXti2~1X,I4> MAl 601 
WRITE <ISCSt84) AMONCIMON) tiDAYtlYEAR MAl 602 

R4 FORMAT CA3tlXtl2tlXtl4) MAl 603 
85 IF C!NDC.EQol) GO TO 89 MAl ~04 

WRITE ( IPTt86) MOl tM02tN01 tN02 MAl 605 
86 FORMAT (/,4Xt •NODE MAP OF DEPTH TO WATER TABLE1 IN FEET ; A "9 11 ~NOMA! 606 

liCATES A DEPTH OF 9FT OR GREATER•/20X,•ROWS '•13•' THROUGH •,I3tMAl 607 
2' ; COLUMNS •,13•' THROUGH 1 tl3//) MAl 608 

DO 87 I=MOltM02 MAl 609 
87 WRITE CIPTt88) <IDEPTHCltJ) ,J=N0l•N02> MAl 610 
88 FORMAT C4Xtl2011) MAl 611 

GO TO 91 MAl 612 
89 WRITE <IPT,90) ((!tJt!DEPTHCltJ>,J=NOl,N02>ti=MOltM02) MAl 613 
90 FORMAT (/,l6ClXtl2tlXtl2tlXtll>) MAl 614 
91 WRITE <ISCS,92) ((ltJtiDEPTH(.I,J>tJ=NOltN02>ti=MOltM02> MAl 615 
92 FORMAT Cl6<212t!l)) MAl 616 

IFLAG=l MAl 617 
DO 93 I=MOltM02 MAl 618 
DO 93 J=NOltN02 MAl 619 

93 HSAVE<I•J>=O. MAl 620 
94 CONTINUE MAl 621 

WRITE CIDO> (rl(IRCJX),!CCJX)t3)tWENO(JX)tJX=ltWELLS> MAl 622 
WRITE CIDQ) CWTCIRCJX),lCCJX>>tWENO(JX),JX=ltWELLS> MAl 623 

C MAl 624 

18 



c 
c 
c 
c 

Table 1.--SUPERMOCK P!Ogram listing--Continued 

~EINITIALIZING THE H AkRAY AT THIS POINT FACILITATES TH~ PROCESSINMAI 
IN SUHROUTINE HETA WHICH OPERATES ON THE FIRST PLANt OF THE H MAl 
.AkkAY. 

iJ 0 9 5 I = 1 , ~1 
UO 95 J=l,N 
rl(J,J,l)=H(!,J,3) 

95 CO"JTINUE 
CALL OUTPUT<S~so,sw~,~STk,SHPZ,SCAC,BALSTD,NEWYR) 

9b CONTINUE 
97 FORMAT (lHl) 

STOP 
i::Nl) 

19 

~lA I 
MAl 
MAl 
MAl 
MAl 
MAl 
MAl 
MAl 
MAl 
MAl 
MAl 

62S 
F,2h 

627 
628 
629 
630 
631 
63? 
633 
h34 
635 
636 
637-



c 

Tab 1 e 1 • -SUPERMOCK program listing-Continued 

~U~~OUTINE READ~O<~DAY,PEtPRECIPtlHD> 

lNTEGE.r< ·U· c MUA Y 
DIMENSION PRECIP<l>tMOAY<l>tPE<l> 

C ~0 IS THE NUMdEk OF OAILY-PkECIPITATION <PRECIP> AND POTENTIAL-
C EVAPOTRANSPIRATION <PE> VALUES TO ~E REAu. 
c 

c 

kEAD <IRDtl> ,_,10 
1 FORMAT (}4) 

IHOLD=O 
2 ~EAO <IHOtb) IYkDt!MONOt<PRECIP<IHOLD+J),J=l•10> 

ISTOPM=MOAY(!MONO) 
IF (MOO<IYROt4).EQ.O.AND.IMONO.EQ.2) ISTOPM=29 
HEAD <IR0,7) <PRECIP<IHOLO+J) tJ=lltiSTOPH) 
lHOLO=IHOLD+ISTOPM 
IF (JIIlO-IHULIJ) 3t3t? 

3 READ <IRQ,4) <PE<I>t!=l•MO) 
4 FOR~AT (JOF7.4) 

C CAHE MUST BE TAKEN wiTH THE PE VECTOR SINCE IT IS NEEDED 
C ONLY TEMPOkt\R IL Y IT IS OVE.HLAYtD ON TOP OF THE FRONT OF 
C ARRAY ACCRET <EQUIVALENCE IN THE MAIN>. ACCR~T IS ALWAYS 
C CALCULATED ~EFURE IT I~ REFERENCE~ THEREFORE IT CAN 
C CUNV~NIENTLY BE USED AS A TtMPORARY STORAGE AREA. IF IT IS 
C REQUIRED THAT ACC~-<ET MUST 8E INITIALIZE.~ THEN ARRAY PE MUST 
C MOVEO. 
c 

UO 5 1=1tMO 
S PRECI~<I>=PRECIP<I>-Pt<I> 
6 FORMAT (9Xt2I2t1Xt10F6.2> 
7 FORMAT (14XtlOF6.2t/l4Xtl1F6.2) 

~t.TURN 

E.NI 1 

20 

REA 1 
REA ?. 
REA 3 
REA 4 
REA 5 
REA 6 
REA 7 
REA 8 
REA '-J 
RE.A 10 
REA 1 1 
REA 12 
REA 13 
REA 14 
REA 15 
HEA 1fl 
REA 17 
REA lH 
HEA 19 
REA 20 
REA 21 
REA 22 
REA 23 
REA 24 

BE REA 25 
REA 26 
REA 27 
REA 28 
REA 29 
REA 30 
REA 31 
REA 32 
REA 33-



.. 
/ 

Table 1.--SUPERMOCK program listing--Continued 

S U 8 R 0 U T I N E f) R E A ~1 
REAL * 4 KSAT,MS~S 
INTEGER * ?. IV•wELLStiPCQ,IR,IC 
INTfG~R *4 WENO 
INTEGER * ? AREA•~LEV 
CO~MON /ARY/ ~(34tAOt3)tPZC34t80)•AM(34tRO),HOC34tAO),Q(34•AO), 

lRD(14tRO> tACCRET(14t80) tSC34t80)' TC34•RO> tG~IET0(4,30) •SATC64,2), 
?GU~O) tWU~O) tPHECIPCl461> •lNOC6fl) ,HCU(60) ,HCLC60) •THKC60), 
3 ELEV C34tAO> ,AREA (34•80), IV <34,80) 

COMMON /INTI MtNtiRO,JPTtMl,Nl,IALPHA,IXMIN,IXMAX,JYMIN,IYMAX, 
]K•L•IPS,ISA~tiRXB•NDAZ.~ELLS 
CO~MON/DR~/SMSI~tKSAT,DRNtSwFtRGFtXNORM,SMSM 
CO~MON/WATAB/~TC34·80),WTSTOC60) 

DIMENSION S~SXC34~80) 

IF CK.GT.2> GO TO ?. 
S !viC = • 5 .;~ S M S M 
DO 1 IL=l•M 
DO 1 JL=1•N 

1 S~SX<IL•JL>=SMSIN 
2 DO 26 IL=2,"'11 

DO ?.6 JL=2,N1 
ACCRET<IL•JL>=O.O 
IF <IV< IL•JL> -1 > ?.6t3t26 

3 IXX5=f.LEV<ILtJL> 
WTL=WT<IL•JL) 
DEPTH=FLOAT<IXX5>-WTL 
IDEPTH=DEPTH-ROCIL•JL>+.S 
IF ( IOfPTH.L T .1 > IDEPTH=1 
IF <IDEPTH.GT.30) IDEPTH=10 
S r-1 S = S M S X C I L , J L ) 
IARFA=AREA<ILtJL) 
THICK=THK (!.AREA) 
HYCNO=HCU (I .4REA > 
IF CHYCN0-.004) 4t5t5 

4 IFXP=l 
GO TO 10 

S IF CHYCN0-.04) 6,7,7 
6 IE"XP=2 

GO TO 10 
7 IF CHYCN0-.4) 8,9,9 
8 IEXP=3 

GO TO 10 
o IEXP=u 

10 TEST=-12.*HYCND*GWETOCIEXP,IOEPTH> 
IF COEPTH.GT.THICK> DEPTH=THICK 
TESTR=OEPTH*HYCND*12./THICK 
SUM=O.O 
DO 25 J:],NOAZ 
ETI=O.O 
RF=PRErlP(I+IRX~) 

IF <RF> 11•lltl1 
11 ETJ=-RF 

21 

DRE 1 
ORE. 2 
ORE 3 
DRE 4 
ORE 5 
ORE 6 
ORE 7 
ORE 8 
ORE Q 

ORE 1 0 
ORE 1 1 
ORE 12 
ORE 13 
ORE 14 
ORE 15 
ORE 16 
ORE 1 7 
ORE 18 
DRE 19 
D~E 20 
DHE ?1 
DRt ?2 
DRE 23 
ORE ?4 
ORE ?.5 
ORE 26 
ORE 27 
ORE ?A 
ORE 29 
D~E 30 
ORE 31 
ORE 3?. 
ORE 33 
ORE 34 
ORE 35 
ORE 36 
DRE 37 
DRE 38 
ORE 39 
ORE 40 
ORE 41 
ORE 42 
ORE 43 
ORE 44 
ORE 45 
DRE 46 
DRE 47 
ORE 48 
ORE 49 
ORE 50 
D~E 51 
DRE 52 



Table 1.--SVPERMOCK program listing--Continued 

HF=U.O 
IF <Srv,S-ETI> 12•12•16 

12 ACCI-(E=SMS-E.TI 
SMS=o.u 
GO To 22 

13 PS=SWf*(RGf-(KGF-l>*SMS/SMSM) 
FR=-SMS+KSAT/~.+SYHl((SMS+KSAT/2.)**2•~•*KSAT*PS) 

If (~F-FR) 14•1~•15 
14 SMS=SMS+Rf*(l.-HF/(2.*F~)) 

GU TO 16 
1 S ~ M S = 5 ,..,, ~ + F.._, I 2 • 
16 SMS=St-15-ET I 

IF (SMS-St..-iC) l7,17•1ti 
17 UklP=0. 

GO TO J.I.:J 
1 ~ URI P =UK I~* ( 1 • - t. X P ( - ( S "'1 S- S i•l C ) I X N 0 k M ) ) 

19 COr\lTINuE. 
lF <Sr..iS-DHIP> 21•2U•20 

2U SMS=SM~-Ut-<IP 

ACCkE=DHIP 
GO TO ?...~ 

21 ACCHF.=~MS 

~1'1S= 0. 0 
'22 CUNTlNUI: 

II-= < 4CCRE .GT. TE.Slr<> (;0 TtJ ?3 
lF <ACCHE.LT.Tt.ST> ACCr'E=TE~T 

GU TU c'4 
23 ~MS:::SMS+<ACCHt-TI:STH) 

ACC~~E=TESTR 

2 4 1 F ( S tl; S • t.; f. • S M S fvl ) S 1•1 ~ = S f'll S ,.,, 
::, U !'wi :::: S U M + A C C HE 

?"' COt'iT I NUE. 
~CC~<t: T <I L • JL) =SUM/ ( l2*NlJA l > 

SMSA<IL•JL)=SMS 
26 COI'JTif\JUt: 

kf:TURN 
E f,JD 

:·,' 

-22 
,. '. 

ORt: CjJ 

DHt. 54 
f.lHt. 5':-l 
URt: Sr. 
DRt. 57 
L)Rt_ 5H 
DRt. ~lf 

O~t: 6(.1 

DHt: 61 
DRt:: 6~ 

DHt: 63 
DkE n'• 
U1-<t~ o') 

DRt.. 6h 
UHt. 67 
Okt. nd 
URt. 6CJ 
Dkt~ 70 
~)RE 7 1 
DRt 7? 
DRt 73 
Dkt. 74 
DkE 7S 
DRt. 1M 
URE 77 
DRt. 7d 
URt.. 79 
Okt: 8U 
DRt. 81 
!JRt H? 
DRE. 8 ~~ 
UHt H4 
DRE 8~ 

DR C. A f-. 
Ul·d:. 87 
Dkt H~ 

l.lRt: 89-



Table 1.--SUPERMOCK program listing--Continued 

::, lJ t:5 t-< 0 U f 1 t\J E. H t. T A < I r'~ U , T T J r"~ E > 

I r-.i T t <5 1.-. ~ -~~ ?. I V , w E. L L S , I P C u , I R , I C 
1 r•J T tJ3 E H '~ 4 w t_ N 0 
1 N T t. l~ F K * ? I~ R E. A • E l E:. v 
lNTEGEH*? PNT(~Q),SYM~Ol(~5) 
CU~MON /A~Y/ rl(J4tHOtJ),Pl(J4tHO),AM(34tA0>tH0(34t80),Q(34t80), 

1HU(34tl-51)) tACCHET<.14tH0) ,~(.14tHO) • T (]4tB0) ,(,wE:.T0(4t30) t~AT(64t2>, 
21.' ( ~ 0 ) ' W ( ~~ U ) • P t--: F.: C 1 P ( 1 ~ 6 1 ) • I N 0 ( 6 0 ) • H C U ( 6 0 ) , H C l < 6 0 ) , T H tc:. ( 6 0 ) , 
J tl..EV<J4,HO> •APEP.(:j4,h0) t!V(]4,80) 

C () r-1 :'1 r) N I 1 f\1 T I M , N , I R U , I P T , r.1 1 , f\J 1 
CUMMON/WATA~/wT(J4,~0).WTSTU(bU) 

CUMMUN /OATE/1M0Nt!DAY,JYEAH 
() A T A ~ Y r-1 t:i 0 l I 1 1 , ' :t- ' , ' -i:· ' , ' = ' , 1 A ' , 1 .8 ' , 1 C ' , 1 U ' , ' E ' , ' F ' , ' G ' , ' H t , 

1 '1', 1 J 1 • 'K', 1 l 1 , 't-·1', 1 N', '0', 1 P 1 , 'LJ', q.p, '~', 'T•, •u•; 
xr~..<=o.o 

X.I'-1N=9':1'-1l19(} • 0 
lF <I~D-2> 3•1•~ 
L> 0 2 I = 2 • 1'-'1 1 
:) 0 2 J = 2 ' j\j 1 
IF <ACCt-<ET<1•J>.GT.XMX.) Xr~A.X=ACCRET<I,J) 

1 F ( A C C H E T ( I • J ) • l T • X t-1 N ) X M N = A C C k t T ( I • J ) 
2 C 0 r~ T I f·~ U t. 

l' U T 0 '7 
3 i)lj 4 I=i:.,Ml 

I_) 0 4 \J = ~ • 1\J 1 
IF (H(!,Jtl).~T.XMX) XMX=H(!,J,1) 
IF (H(f,J,1>.LT.X~NJ XMN=H(J,J,l) 

<+ C 0 1\J T I N U E 
bO TU f 

':'I iJU b l=f!.,Ml 
uu 6 J= 2 •1\11 
1 F < ~~ T ( I , J ) • G l • X 1'-1 X ) X M X = 1-J T ( I , J ) 
1 F ( 1,J T ( 1 , J > • L T • x r-1 r~ > x M N = IN l < I , J > 

C1 COi\J T I NUt:: 

7 IJ!V=Arl:-iC(XM.X-XI'-'-N)/20.) 
lF (!NO-~) lUtQ•H 

K w f.C I T E ( I P T , 3 t:: ) T T 1 t--1 t: , I 1-1 0 N , I U A Y , I Y E: A H 
wRITE ( I~T·c8> 
tjO T 0 13 

~ WR!Tf (l~Tt33) TT!Mt:,IMON~IDAYtiYEAR 

lv R I r f < I P T • 3 0 ) 
,_,() T 0 1 J 

ltl -NH!TE <IPTt31> TTIMt.tlMOI\JtlUAYtiYt .. AH 
lf (XMX.-X~N) 12tlltl2 

1 l ~v H. I T f ( l P T , 2 6 ) X M N 
GC.i TO ~S 

12 wRITf <I~T.2Q) 

13 uo 14 !=1·20 
.X.X=XMN+ C I-1) -:}uiV 
X2=XX+UlV 
\.~KITE (!PT.34) ~YMd0l(l+4) •XXtX~ 

14 CO~TINUE 

23 

BET l 
HET 2 
BEr 3 
HE T 4 
tiET ~ 
HET h 
Bt.T 7 
HET H 

BET q 

HET 1 0 
8t:T 1 1 
BET 12 
8ET Li 
H.ET 14 
RET lS 
8ET lb 
8ET 17 
BET 1H 
tiE.T 19 
bET 2U 
HET 21 
rlET 22 
BET 23 
8ET 24 
8fT 2':> 
8ET 26 
HET 27 
BET 2M 
RET 2Y 
HET 30 
HET 31 
t3 t:. r 3C. 
8E.T 33 
RET 34 
8ET 3':1 
t:St:T 36 
8ET 37 
HET 3M 
8E r 3~ 

HE:.T 40 
bET 41 
RET 4? 
HET 43 
BET 44 
8ET 45 
8t::T 4o 
HET 47 
R.E.T 4H 
H.t.T 49 
8ET 50 
BET 51 
RET 52 



Table 1 .-SUPERMOCK program listing-Continued 

X2=20.*UIV+XMN BET SJ 
w H I T E < I P T , 2 7 > ~ Y t'-1 d 0 L ( 2 ~ ) ~ X 2 f3 E T 54 

UO 15 I=l•N BET 5~ 

PNT<I>=MUD<l•lO> HET 56 
1~ CONTINUE HET 57 

~RITE <IPT~J7) (~NT<l>•l=1•f'J) BET 5H 
UO 23 I=2~Ml BET 59 
PNT<1>=<M00(I,10)+240)*2**H 8ET 60 
PNT<N>=PNT<l> HET 61 
00 22 J=2.Nl HET 6~ 

IF <IV<I.J>-2> 17,16•17 8ET 6~ 

16 PNT<J>=SYMBOL<2> HET 64 
GO TQ ?2 8ET 65 

1 -, I F < 1J < I ~ J > > 1 Y , 1 9 , 1 H 8 E T 6 n 
lH PNT<J>=~YMBOL(3) 8ET 67 

GO TO 22 8ET 6H 
19 IF <PZ<I~,J>> 21•21•20 HET 6Y 
20 ~NT(J)=~YM80L(4) ~ET 70 

GO TO 22 RET 71 
21 IF <IND.EQ.l) PNT(J)=SYMbOL<A8S((H(I,J~1>-XMN)/UIV>•~.O> BET 72 

IF <INU.EY.2> PNT<J>=SYMrlUL(A~S((ACCRET<l~J>-XMN)/0IV>•5.0) BET 73 
IF <INU.EQ.3) ~NT<J>=SYMbOL<AHS(CWT<I•J>-XMN)/OlV)+5.0) BET 74 

2? CONTI~UE B~T 75 
wRITE <IPT,35> <PNT(J) ,J=l•N> BET 7~ 

23 CONTINUE BET 77 
~0 24 l=l•N BET 78 
~NT<I>=MOO<l•10) BET 79 

24 CONTINUE HET HO 
WRITE <IPT,J6) (PNT<I>,I=l•N> 8ET Al 

25 kETURN dET 8~ 

26 FORM~T <45X•'INITIAL ELEVATION OF POTENTIO~~TkiC SURFACE-- •,F5.0dET 83 
},•FEET•> BET 84 

27 ~O~~AT (47X,A1,12X,Fl0.2> ~ET 85 
28 FO~I\1AT (//45X,•SYMHOL•,5X,•kANGE OF WATE~-TAbLE ELEV. <FEET>•~/) bET 86 
29 FOHMAT (//45X,•SYMHOL•,6x~•HANGE OF H~AD <FtET> •~/) HEf R7 
30 FORMAT (//45X,•SYMBUL•,5X,tRANGE OF AVERAGE ACCt-tETIOr-..J HATE ·<FT/DAYBET 8~ 

1>'•1> HET 8Y 
31 FORMAT ('l'•///45X•'MAP UF HtAO DIST~l~UTION IN AWUIFEH 1 ,//45X, 1 TI~ET 90 

l"'IE-- '•Fl0.2,~X,• UATt.-- '•l2•'''•12•'/'•l4,//4':>X•':h --FULLY PtNt.RET 91 
2TRATING STREAM OR LAKE•,//45X•'= -- ~ARTIALLY P~NETkATING STREAM OHET 92 
3~ LAK£',//45X,•* --PUMPING WELL•/) 8ET 93 

32 FORMAT ('l',///4SX,•UIST~IBUTION MAP OF wATER-TA~LE ELEVAT!UN•,//4HET 94 
l~X,•TI~E-- '•Flo.z~sx,• UATE-- '•l2•'l'•l2•'/ 1 ,l4•//45X• 1 $ -- FULLH~T 4~ 
2Y PENETRATING STREAM Ok LAKE•,//45X,•= -- PAkTIALLY PEN~TRATING STHET 96 
JHf-AM OH LAKE•,//45X•'* --PUMPING WELL'/) ~ET Y7 

33 FORMAT ('l'•///45X, 1 MAP OF ACCRETION DISTRl8UTION•,//45X•'TlME-- •HET 9~ 

l•Fl0.2t5X•' tJATE-- '•l2•'''•l2•'1'•14,//45X,•$ --FULLY PENETRATIN8ET 99 
~G STREAM OR LAKE•,//45X•'= --PARTIALLY PENETRATING ST~t.AM OR LAKEBET 100 
3•,//4SX,•* --PUMPING WELL'/) 8ET 101 

34 FORMAT (47X,Alt6X~Fl0.4~' TO•,Fl0.4) ~ET 102 
35 FOt<MAT (45XtHUAl) HET 103 
36 FO~fYIAT (45Xt80Il> HET 104 
37 FO~MAT <1Hl,///t45Xt80Il> HET 10~ 

END 24 HET 10,...-



Table 1.--SUPERMOCK program listing--Continued 

SUHKOUTINE AL~HA(PAK) 

Ul~ENSION CARD<AO>,PAk(M,N) 
lNTEGEk * 2 AkEAtELEV 
INT~GER * 2 IV.WELLStiPCOti~.IC 

I N T E G E R * 4 W t. 1\! 0 
CO~MON /ARY/ H(34tHOt3),~Z(34tHO),AM(34tHO),H0(34t80),Q(34t80)t 

1 ~~ 0 ( 3 4 , d 0 ) , A C C R f T ( 3 4 ' ~ 0 > • S ( 3 4 , H 0 ) , T ( 3 4 , 8 u ) , G wE T l) ( 4 , 3 0 ) , S A T ( 6 4 , 2 ) , 
2bP~Q) ,w(HQ) tPHt.CIP<l4bl> t!N0(60) tHCU(60) tHCL<60) ,THK(60), 

3 E L E V ( 3 4 • 8 0 > ' A k t:: fJ. ( 3 4 , d 0 > ' I V ( 3 4 • 8 0 > 
CO~~ON /!NT/ ~.N,lkDtlPT,Ml•NltNS 
HEAD ( IR{) . .fj) NS 
~EAU (.lRQ,5) (SAT(IXXtl> tSAT<IXX•2> tlXX=ltNS> 
WRITF.. <IPT,4) 
:JO 4 I= 1. M 

1-<EAO <IRD,7> <CARD<J> •J=J.,N) 
WH!TF. <IPTto> <CA.HO(J) ,J=l•N> 
UO 3 J=l•N 
UO 1 JJ=l•NS 
IF (CAr<D<J>-SAT(JJ,l>> 1.2,1 

1 CONTINUE 
2 PAR(J,J)=SAT(JJt2> 
3 CONTINUE. 
4 COI-.JT I I\IUE 

RETURN 
S FORMAT <8<Al•EH.l)) 
6 FO~MAT (44Xt80Al) 
7 FOkt<-iAT <~OAl) 

>1 FORMAT (!?.) 
~ ~-ORMAT ( lHl) 

t:NU 

25 

ALP l 
ALP ? 
.ALP 3 
ALP 4 
ALJj r:; 
ALP , 
ALP 7 
ALP ti· 
ALP 4 

ALP 10 
ALP 1 1 
ALP 1? 
ALP 13 
ALP 14 
ALF-' ·~ ALP 1,., 
A.LP 1 1 
ALP lf\ 
ALP lQ 
ALP 20 
ALP 21 
ALP 2? 
ALP 2J 
ALP 24 
ALP 2~ 
ALP 2,., 
ALP 27 
ALP 2BJ ALP ;~ ALP 



Table 1 .-SUPERMOCK program listing-Continued 

SUBROUTINE INIT<ARRAYtCONST) 

SUBROUTINE !NIT PERFORMS THE FUNCTION OF SETTING ALL INTERIOR 
ELEMENTS OF THE ARRAY PASSED AS THE FIRST ARGUMENT TO THE 
VALUE OF THE SCALER PASSED AS THE SECOND ARGUMENT. THE 
EDGE ELEMENTS ARE SET TO O. 

DIMENSION ARRAY (MtN> 
COMMON /INTI MtNtiROtiPTtMltNl 
DO 1 1=2tMl 
00 1 J=2tNl 
ARRAY(ItJ)=CONST 

1 CONTINUE 
DO 2 I=1tM 
ARRAY<It1)=0.0 
ARHAY(ItN>=O.O 

c CONTINUE 
DO 3 J=2tNl 
A~kAY<ltJ>=OeO 
ARRAY(MtJ)=O.O 

3 CONTINUE 
RETURN 
END 

26 

INl 1 
INI 2 
INI 3 
IN! 4 
INI 5 
INI 6 
INI 7 
INI 8 
INI 9 
INI 10 
lNI 11 
INI 12 
IN! 13 
INl 14 
INI 15 
INI 16 
IN! 17 
INI 18 
lNl 19 
INI 20 
IN! 21 
INl 22 
INI 23 
INI 24 
INI 25-



c 
c 
c 
c 
c 
c 
c 
c 

Table 1.--SUPERMOCK program listing--Continued 

SUBROUTINE SETUP<JtAtAINFtAltA2tMINtMAX) 

SUBROUTINE S~TUP ASCERTAINS IF THE VALUE PASSED AS 
THE FIRST A~GUMENT IS WITHIN THE BOUNDS OF MIN AND MAX AND 
kETURNS THE PROPER VALUES FOR THE THIRD AND FOUHTH 
ARGUMENTS. . 

If <MIN-J) lt3t5 
1 IF (J-MAX) 2t4t5 
2 A1=A 

A2=A 
GO TO 7 

3 A2=A 
GO TO 6 

4 A1=A 
A2=AINF 
GO TO 7 

5 A2=AINF 
6 Al=AINF 
7 Rt:TURN 

END 

27 

SET 1 
SET 2 
SET 3 
SET 4 
SET 5 
SET 6 
SET 7 
St: T a· 
SET 9 
SET 10 
SET 11 
SET 12 
SET 13 
SET 14 
S£T 15 
SET 16 
SET 17 
SET lts 
SET 19 
SET 20 
SET 21 
St:T 22 
SET 23-



c 
c 

Table 1.--SUPERMOCK program listing--Continued 

C SUBROUTINE ~CALC PEHFO~MS THE lNTE~M~OlATE CALCULATIONS FUR 
C THE MAS~-8ALANCE ~ESIDUAL COMPUTATION. TH~ CHtCK!~G OONE 
C 8Y THIS ~OUTINE IS TO ASCE~TAIN IF THE CUk~ENT lLEMlNT JS 
C ON AN EDGE OF THE ~ATqrx, 04 IF IT IS ~DJACfNT TO HQTH EDGES 
C IN THE CASE OF AN AHRAY OF UINENSIO~ 3. 
c 
c 

INTEG~H * 2 !V•WELLS•IPCU,J~.IC 

lNT~G~H * 2 AHfA,lltV 
1 ~·I T E G E R * 4 •IJ f r\1 U 
C0·'1MON /A.RY/ H(34t~O.J) ,j.JZ(34tK0) tA:>-1(34t'i0) tri0L34•H0) ,Q(34•d0)' 

1 ~ D ( 3 4 , t~ 0 ) , A C C ~ E T ( J 4 , H 0 ) , ~ ( 3 4 , ,.:., 0 ) , T ( 3 4 , 111.1 > • G ~1 t T U ( 4 , 3 0 ) , S A T < 6 4 , 2 > , 

2GU~O) ,w(80) •PHEC!P(1461) ,Ii'J0(60) ,HCU(60) ,HCL<~O) ,THK (60>, 
3 ELEV(34,HC) •1-•.kLA (J4,~0) ,JV(J4,BQ) 

COMMON /TNT/ M,~,JHD,IPT,M],NJ,IALj.JHA,IXMIN,lXM~X,IYMIN,IYMAX, 
1K•l•IPS,ISAM,IRXb,NUAL,wfLLS 
COM~ON /REAL/ XtXINF,YtYINF,SWQ,CPRIME,WPHIME,DTI~E, 

1 p s ,.., • s A. Ill\ M • (J s • c • T f." • s M • X M • y M 

~XX(Zl•Z2tZ3tL4,75>=<TT+Zl)/2.~((~2-HH)//3)*((l4+l~)/2.) 

li<X=KZ+l 
1 F ( I T 0 X • N F. • 1 ) C A L l ~ E T U j.J ( J , X • X I N F • X Y l • X Y 2 • 1 X. i"! I N ~ I X fVt A. X ) 
UO 13 KX=K:Zt!KX 
lJl=O.O 
HH=H(J,J,KX) 
TT=T<I,J> 
IF <I-2> 1,3,1 

1 ~~ 1 = F X X ( T ( I - l • J ) , H ( I - l , J , K. )( ) • ·x Y 3 ' X Y 1 , X Y c ) 
lF (N1-2> 2t3t2 

2 I F < < J - 2 ) ·;} ( N 1 - J ) • t ~ • 0 ) LJ 1 =\Q 1 I 2 • 
.3 ~J? = 1). 0 

IF (Ml-I> 4,6,4 
4 iJ 2 = F X X ( T ( I + 1 , J ) , H ( I + l , J • K X ) , X Y 4 , X Y 1 , X Y 2 ) 

I F < !'~ 1 - 2 ) 5 , b , ~ 
'::> IF ( <J-2) * <Nl-J) .tCJ.O) 02=0212. 
~ ~J 3 = 0 • (I 

I F ( \J - C. ) 7 , 9 • 7 
1 q]=FXX <T (I ,J-1) ,H( I,,J-lti\X} ,XYl tXY3,XY4) 

I F ( •-1 l - 2 > B , 9 , 8 
.-i I F < < I - 2 ) ·;} ( M 1 - I ) • E tJ • 0 ) (~ J = (J 3 I ? • 
\,.~ 1,)4 = 0. 0 

IF <N1-J) l0tl2tl0 
l ( > •.>~ 4 = F X X ( T ( I , J + 1 ) , H ( I , J + l , K X ) • X Y 2 ' X Y 3 , X Y 4 ) 

lF (M1-~) 11•12•11 
1 1 I F ( < I - 2 ) ~} < M 1 - I ) • E (J • 0 ) \J 4 = Q 4 I f.! • 
12 ~S=QS•<Y1+Q2+u3+W4)/~. 
13 CONTINuE 

t-<f_1URN 
t:NO 

28 

lJCA 
OCA ; 
!..JCA -~ 

CJCA 4 

UCA s 
tJCA h 
(JCA 7 
l.JCA ~·. 
OCA ~ 

OCA 10 
l.!CA 1 1 
I}CA 12 
QCA 13 
UCA 14 
UCA lS 
CJC~ 1f 
tJCA 1 ., 

C,/CA 1~ 
(,JCA 19 
QCA 20 
t)CA 21 
uCA 2~ 
OCA 23 
lJCA ?4 
OCA 2~') 

OCA ?h 
fJCA 27 
CJCA 2~-j 

GJCA 29 
LJCA 30 
QCA 31 
lJCA 3? 
OCA 33 
QCA 34 
UCA 35 
l.JCA 3t'l 
OCA 37 
QCA 3~ 

IJCA 3~ 

CJCA 40 
C.JCA 41 
LJCA 42 
QCA 4 :~ 
UCA 44 
()CA 45 
QCA 46 
UCA 47 
QCA 4H 
LJCA 4q 
()(A so 
()CA 51-



Table 1.--SUPERMOCK program listing--Continued 

SUbROUTINE P~OCSS <ItJtXY3tXY4tDltD3t04tTMINUStTPLUStHMlNUSt PRU 1 
lHPLUStiSWtlSWltiSW2tlM1tlM2tTPltTP2tXY1tXY2) PRO ~ 

C PRU 3 
C SU~ROUTINE PROCS5 PERFORMS THE CALCULATION Of THE W AND G PkO 4 
C FACTORS NECtSSARY FOR THE HEUEFINITION Of THE H ARRAY. THE PRU 5 
C ~XTENSIV~ USE OF PARAMETtR PAS~ING IS NECESSITATEu BY THE PRO o 
C FACT THAT THIS ROUTINE IS COMMON FOR 8UTH THE ROW AND PRO 7 
C COLUMN ITEkATIONSt AND THE ADJACENT ELEMENTS AR[, HY DEFINITION,PHU ~ 
C PERPtNDICULAR wiTH RESPECT TO THE ARRAY SURFACE. THUS PRU 9 
C ~ACH SEPA~ATE CALL TO THIS ROUTINE REPRESENTS A DIFFE~ENT PRU 10 
C ORIENTATION OF CRITICAL POINTS wiTHIN THE T AND H ARRAYS. PRO 11 
C PARAMETER IS~ IS A SWITCH THAT INDICATES THIS O~IENTATION. P~U 12 
C ARGUMENTS 01t D3t AND 04 ARE CALCULATED IN THE ROUTINE ANO PRU 13 
C PA~SED BACK FOH FURTHER EVALUATION. PRO 14 
C PRO 15 

INTEGER * 2 IVtWELLStiPCOt!RtiC PHO lb 
INTEGtR * ~ AHEAtELEV PRO 17 
INTEGER *4 WENO PRO 18 
COMMON /ARY/ HC34t80t3>tPZ<34t80)tAMC34t80)tH0(34t80),~C34t80)t PRU 19 
1kUC34t80)tACCHETC34~80),5(34t80), T<34t80)tGWETU(4,30)tSAT<64,2), PRO 20 
2GCA0) tWC80) tPRECIPCl46l) tiN0(60) tHCUC60) tHCLC60) tTHK(60), PRO 21 
3 tLEVC34t80)tAREAC34•80)t!VC34t80) PRO 22 

COMMON /REAL/ XtXINFtYtYINFtSWQ,CPRIME,~PRIMEtDTIM~, PRO 23 
lPSMtSAMMtQStCtTMtSMtXMtYM PRO 24 
COMMON/wATAB/wTC34t80>t~TSTOCb0) PRO 25 
FXCZltl2tZ3tZ~>=CTX+Zl)*CZ3+Z4)/C4.*Z2> PRO 26 
FX2CZltZ2>=<TX+Z1>1Z2*CXYl+XY2>12. PRO 27 
Hl=HCitJt2-ISw> PRO 28 
H2=HCl,J•3-15W) PRO 29 
TX=T<I,J) PRO 30 
WTL=WTC!tJ) PRO 31 
IAREA=AREAC!,J) PRU 32 
THICK=THKCIAR~A) PRU 33 
HYCND=HCLCIARtA> PRu 34 
HWT=THICK-ELEVCltJ)+WTL PRO 3~ 

HPS=THICK-ELEVCitJ)+HCltJt1) PRU 36 
XYTOT=CXYl+XY2>*<XY3+XY4) PRO 37 
IF CHPS> 1,2,~ PRO 38 

1 STORAG=WTSTO<IAREA) PRU 39 
GO TO 3 PRO 40 

2 STORAG=SCltJ) PRO 41 
3 Dl=STORAG*XYTOTI<2.~0TIME> PRO 42 

03=0.0 PRO 43 
IF CAMCitJ) .NE..O.) 03=PZCl,J)*XYTOT/C4.*AMCltJ)) PRU 44 
U4=0. PRO 4~ 
lF (HWT.GT.O.> D4=HYCND*XYTOT/C4.*HWT) PRO 4b 
IF ClVCitJ)-2) 4t2lt22 PRO 47 

4 A=o.o 
B=o.o 
c=o.o 
At·H~4=- ( 01 +03+04) 
IF C ISWl-2> 8t5t8 

29 

PRO 4d 
PRO 49 
PRu 50 
PRO 51 
PRO 52 



Table 1.--SUPERMOCK prog~am listing--Continued 

':-» IF (!M1-!5Wl) 7t6•7 
6 d=XR~4 

GO TO 11 
7 C=~•*FX<TPLUS,XY~tXY3tXY4) 

8=XRR4-C 
C:iO TO 11 

8 IF CIMl-ISWl> 10t9tl0 
9 A=2.*FXCTMINUS•XY1tXY3tXY4) 

f:3=XRR4-A 
GO TO 11 

10 C=FXCT~LUStXY2tXY3tXY4) 
A=FX(TMINUStXYltXY3tXY4) 
8=.XRR4- ( A.+C) 

11 QPl=HO(l,J>*D3 
~;AC=WTL*04 

IF (04.EQ.O.) t~AC=ACCRET <I,J)*.X.YTOT/4. 
wQ=Q(!,J)-QPZ-QAC 
XRk5=-!Jl 
lF ( ISW2-2> 1~• l~t 12 

12 IF (!M2-ISW2) l3tl4tl3 
13 xRR4=FXCTP1tXY3tXYltXY2) 

xRR6=FXCTP2tXY4tXYltXY2> 
O=-XRR4*HMlNUS+(XRR4+XRR6+XRR5)*H1-XkR6*rlPLUS+W~ 

bO TO 18 
14 XR~4=FX2<TPI.xY3) 

O=-XRR4*HMINUS+(XR~4+XRRS)*Hl+WQ 

t,O TO 1B 
15 IF <IM2-ISW2> 17•l6tl7 
16 U=XRR~*Hl+WW 

LJO TO 18 
17 ~RR4=Fx2<TP2tXY4) 

0=(XRR4+XRRS>*Hl-XRR4*HPLUS+WU 
lH IF <<ISw2-2)*(!M2-ISw2>.FQ.0.0) WQ=WQ/2. 

IF ((!SWl-2)*(1Ml-ISw1>> 20tlQt20 
1 ~ I~Q=wQ/2. 

20 SWU=SWW+WQ*UT!ME/2. 
w<ISW1)=8-A*W(!SW1-1> 
G<ISWl)=(D-A*G<ISW1-l))/W(!SWl) 
IF <ABS<G<ISWl>>.LT.1.0~-20) G<ISWl>=O.O 
bO TO 22 

21 GC15Wl>=H2 
~I(ISwl>=l.O 

C=O.O 
22 RETURN 

END 

30 

PRU ~] 

PRU 54 
PRu 55 
PRd 56 
PRu 5 ·7 
PRU 5~ 

PHu ':>9 
PRO 60 
PRO 61 
PRU 6~ 

PRO 63 
PHI) 64 
PRU 6S 
PRO 6h 
PRu 67 
PRO 6A 
PRO 69 
PRU 70 
PRU 71 
PRO 7?. 
PRu 73 
PRO 74 
PRO 7S 
PRu 76 
PRO 77 
PHU 78 
PRO 7Y 
PRO 80 
PRCJ Al 
PRO 82 
PRO 83 
PRu 84 
PRO 85 
PRU 86 
PRO 87 
PRO 88 
PRO 89 
PRO 90 
PRO Ql 
PHO 92 
PRO 93 
PRU Y4 
PRO 95 
PRO 9h 
PRO 97-



c 
c 
c 

c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

Table 1.--SUPERMOCK program listing--Continued 

~ U tH~ 0 U T l N E w U t-< tJ w < I w 0 N T , I w D T • T I r, f. • t--1 , 1\1 • H R :-1 • I i) N T , I k D , I ~ T > 

INTEGER*? I~.Jf,AH~A.EltV,IV 

COMMON /At:JY/ H(J4,b0•3) ,Pl.(34•M0) ,AM(34tH0) th0(J4•80) ,(J(]4eH0) 

CUtv1M01\J IDA TE/ I MON • I L>AY •1 YEAH 
lilrv1ENSION IF (~00) ,JF (200) 
UO 1 I=1,M 
~)0 1 J=1•N 

wDR l 
~I Uk ?. 
WDR 3 
WDt-< 4 
WDH ~ 

wOH 6 
WDH 7 

1 l:i < I , ,J ) = 0 • 0 v1DR H 

wD~-< Y 
N~ - NUMHEH OF WITHOHAWAL RATES. 

t-<EAIJ ( lt-<0,2) Nl-? 
2 FOkMAT (!4) 

WOH 10 
WDH 11 
WOH 12 
WDR 13 
wOR 14 
~/Dt-< 1 ':' 

-~ 

4 

~ 

6 ., 
~ 

y 

1 0 
1 1 
12 

IF (!I~U~T-1) 3,:,,3 

IF - ROW ; JF - COLUMN. 
U - HULDS WITHDRAWAL ~ATES. 

t-<EAO (JRU,4> (JF(J),.JF(I),Q(IF<I>,.JF<I>>•I=l•Nk) 
FO~MAT (5(?13ef.lU.J)) 
t;O TO 10 
.JR=l 
UO 9 !=1•NR 

M~ - CUMULATIVE SUM UF NUDES. 

~~~AD ( IRU,n) f\1K• (IF (J) ,JF (J) ,J=JR,MR) 

UU - ~ATE TO ~E APPLIED TO NOOES FROM JR TO MR. 

r< E. A D ( I f.< 0 , 7 ) \~1 u 
FUt-<MAT (!4,2513) 
FORMAT <E10.3) 
DO H K=JR,MR 
l·) ( I F < K > 9 J F ( K ) > = tJ U 

WOk. 1 A 
wOR 17 
WOH 1 H 
WUH 19 
viDH 20 
WOH 21 
WOK 22 
wDR 23 
WDH 
WDt-< 
WDt-< 
w[)l-( 

wOt-< 
WD~ 

WOH 
WDH 
~~o~ 

WOH 
WDR 
WOt-< 

JR=Mk+l WOH 
NR=MR WOk 
IF <IwL>T-1> 14911•14 wOR 
w R I T E. ( I P T 9 1 2 > T I M E , I '"' 0 N • I D A Y • I Y E A 1-< W 0 H 
~ORM~T (1H1•5~X•'** WITHU~A~AL HATES **'//45X,•T!ME, I~ DAYS--•,f1WDR 

1?...5•5X, 'DATE-- '•lX•l2• 'I' tl2• '/' ti4/17< lX• •kOW CUL' t5X• 'H.I\TE•, 1X>wOt-< 
2) WOR 

~o~~ R I T F ( I P T , 1 3 ) ( I F ( 1 ) , J F ( J. ) , lJ ( I F ( I > ·• .J F ( I > > , I = l • t'; 1-? > W D H 

11 FO~MAT (7<lX•l3tlX•l3•lX•F9.1)) WOH 

24 
25 
2h 
27 
2R 
2Y 
30 
31 
3? 
3.3 
34 
3S 
3A 
37 
3M 
39 
40 
41 
42 
4] 
44 
45 
46 
47-

14 t-<R~=TIME+IDNT WDt-< 
HtTURN WOH 

31 



c 
c 
c 

c 
c 
c 

Table 1.--SUPERMOCK program ~isting--Continued 

SURROUTINE STARTCQPER> STA 
INTFGER * 2 IV,WELLS•IPCOtlR•IC STA 
INTEGER * ? AREAtELEV STA 
INTEGER *4 WENO STA 
~EAL*4 KSAT STA 
COM""ON /ARY/ H(]4,R0t3) ,PZC34tH0) tAM(34tH0) ,HOC34t80) ,Q(34t80) • STA 

1ROC14•RO> ,ACCRETC34•80) ,5(34•80) • TC34tRO> tGWETOC4t30) ·SATCh4,?.), STA 
?GU~O> ,\a.i(80) ,Ph'ECIPC1461) tiNOC60) tHCUC60) tHCLC60) •THt<C~O), ST.4 
3 ELEVC34,RQ),AREAC34tAO)tiVC34t80) STA 
COM~ON /!NT/ M,N,JRD•IPT,MltN1,IALPHA,IXMINtiXMAX,IY~INtlY~AX, STA 
lK•L,IPS.ISA~.IRXB,NDAZ•WELLS STA 

COMMON /REAL/ X•XINFtYtYINF,SWQ,CPR!ME,WPRIMEtDTIME, STA 
lPS~,SA~M,QS.CtTM,SMtXM,YM STA 

COMMON/nRM/SMSIN,KSAT,ORNtSWFtRGFtXNORM.SMSM STA 
C 0 ~ M 0 1\J I W A T A 8 I vi T ( 3 4 , 8 0 ) , W T S T 0 ( 6 0 ) S T A 
CO~M.ON /OATF./IMON,IDAY,IYEAP STA. 

STA 
I f\1 0 I S USED AS .A TEMP 0 R A R Y L 0 C A T I 0 N F 0 R P R 0 J E C T T I T L E • S T A 

STA 
REAO CIRD,J) CINOCI),J=lt20> STA 
FOR~AT (20A4) STA 

STA 
K~ON, KOAY, KYR IS THE DATE OF ANALYSIS. STA 

STA 
READ CIRD,2) KMQN,KDAY,KYR STA 

?. FORr--;AT <2!2•14) STA 
WRITE CIPT.3> STA 

3 FOR~AT C5Xt10C 1 S 1 )t4Xt2C•U•>,6Xt2C'U 1 )t4XtlOC•P•),4Xtl0C'E'),4XtlOSTA 
1( 1 R')•4Xt2C 1 M'),6Xt2C'~')•4Xtl0( 1 0')•4X•l0( 1 C 1 ) •4Xt2C•K 1 ) t5Xt2C'K 1 STA 
2J/SX,IOC•S•>,4Xt2C•U•J,6Xt2<•U•J,4X,l0<•P•l ,4X,lOC•E•l,4Xt10C•R•>·STA 
34Xt3C'M'),4Xt3(t~t),4Xt10C•0•),4XtlOC•C•l,4Xt2C•K•),4X,2C'K')/5X•2STA 
4( 1 5') tAXt2('5 1 )t4Xt?C•U•),6Xt2C'U 1 ),4X,?('P 1 )•6X,?( 1 P')•4X,?.C•E 1 ) tSTA 
S12X,2C•R 1 ),6Xt2( 1 R')•4X•4('~'>•2X•4(tMt),4X•2C 1 0'>•6X•2('0')•4Xt2CSTA 

1 
? 

3 
4 
s 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
1 5 
16 
1 7 
18 
19 
20 
?1 
2? 
?3 
?4 
?5 
26 
21 
28 
?9 
30 
31 
32 
33 

6•C•),~X.2C•C•),4X,?C•K•),)X,2(tKt),/5X•?<•S•>•l?X•2<•u•>,AX•c('U')STA 34 
7.4X 9 2('P'>•AX,2C•P•),4X,2(tft) tl2Xt?C•R•),~X,2C•R•),4X,•MM'•lX,4C 1 STA 35 
RM•),}X.2C•Mt),4X•2<•0•),6Xt2('0'),4Xt2C•C•>•l2X•2(tKt),2Xt?C 1 Kt),/STA 36 
q 5 X • ?. ( ' s ' ) • 1 2 X '2 ( • u • ) '6 )( ' 2 ( • u I ) '4 X. ? ( ' p • ) • 6 X • ? (·I p I ) • 4 X • 2 ( • E:: I ) • 1?. X. 2 s T A 3 7 
~('~') •AXt2( 1 H') •4X•2('M')•2Xt2C 1 Mt) ,zx,?C 1 M1 ) •4X,?<'0') ,6X,?C•O•>•STA 38 
'4Xt?C'C') ~12X•2<•K•>•1X•2<•K•)/5XtlO(tSt),4X,2('lJ 1 )•6Xt2C'lJ'),4X•lSTA 39 
~Q(tpt) ,4X.7(tft),7X•1Q(tRt),4X,•MM'•6X•2<•M•) t4X•2< 1 0 1 ),~X,?<•O•>•STA 40 
~4X,2( 1 f') tl?X•4C•K•>> STA 41 

WRITE CIPT.4) ST~. 42 
4 F 0 R t-1 A T C 5 X , 1 0 ( t S ' ) • 4 X , t U U ' , A X , ' lJ U ' , 4 X ,· 1 0 ( I P ' ) , 4 X , 7 ( ' E ' ) , 7 X , 1 0 ( ' P ' ) S T A 4 3 

1 ' 4 X • ' ~ M I • 6 X • I !'-1 ~ ' • 4 X ' ' 0 0 • • 6 X • ' 0 0 • • 4 X • ' c c ' ' 1 2 X • 4 ( • K • ) I 1 .3 X • • s s • ' 4 X • ' I. J s T A 4 4 
?U• ,AX• tlJU• ,4Xt •PP• •l?.X.• •FE• •l?X• •RR• ,zx, •RR• t8X• •MM' •6Xt •~t--1• t4X. •OSTA 45 
3 0 ' , ~ X , t 0 0 ' , 4 X , t C C t , 1 2 X , ' K K t , 1 X , t K K ' • I 1 3 X , ' S S ' , 4 X , ' U U ' • 6 X , ' U U ' • 4 lC. • ' S T A. 4 6 
4PP• .12x.•EE• •12x, •RR• ,3x. •RQ• .1x. 'MM' .6x. •MM' .4x. •oo• .nx. •oo• ,4x. •sTA 47 
5CC•,12X•'KK•,zx,2<'K')•/5Xt?C'S'>~6Xt?<•S•),4X,2('U'>•AX,2('U')•4XSTA 48 
~,2(tpt) tl2X•2<•E•> t12X,z<•R•\ ,4X,2C•R•>,6X,?<•M•),6X,?C•M•),4X,2C'STA 49 
70•) t6X.~C•O•J,4Xt?C•C•J,6X,?<•C•),4Xt2C•K•J,3X.2(tKt),/5XtlOC•S•>•STA 50 
A4X,lOC•U•>,4X,2( 1 Pt),]2X•lOC•E•),4X,2('~')•SX,2C'R')•~X,2( 1 M'>•6XtSTA 51 
9 2 ( ' f\1 1 ) , 4 X , 1 0 ( ' 0 1 ) , 4 X , 1 0 ( ' C ' ) , 4 X. • 2 C ' K 1 ) , 4 X , 2 ( ' K ' ) I 5 X , 1 0 ( ' S ' ) • 4 X • 1 0 ( S T A ') 2 

32 



c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
r 

Table 1.--SUPERMOCK program listing--Continued 

$ ' U ' ) , 4 X , 2 ( t P t ) , 1 2 X , 1 0 ( t E ' ) , 4 X " 2 ( ' R ' ) , A X , 2 ( t F~ ' ) , 4 X , 2 ( t ~·i t ) , 6 X " ? ( t M t ) S T A 
,,4X,10( 1 0')•4Xt10C•C•),4X•2( 1 K1 ),5X,2( 1 K1 )) STA 

WkiTE <IPT,S> STA 
~ F 0 R ~1 A T ( I I I I I , 4 7 X , 1 A M 0 0 E L F 0 R G 1-< IJ UN 0 - W A T E P F L 0 \IJ .A N A L Y S I S ' I I I 1 S X , 1 S T A 
102('*')) STA 

WRITE <IPT,I·,) CINOCI>•I=1•20)tKMON,KDAY,KYR STA 
A FORMAT CII19X,•PROJECT TITLF: '•20A.4111QX,•DATE OF ANfJ.LYSIS: t,J?tSTA 

1'1 1 ,I?,•I•,I4) STA 
WRITE CIPT,7> <~PER,IMON,IOAYtlYEAR,I\JOAZ STA 

7 FORMAT CI19X,•DURATION IN OAYS:•,FIO.OI/l9X•'REGINNING ON: '•12,•1STA 
l'•I?,'I'•I41119X,•TIME-STEP INCRE~ENT, IN DAYS: '•13) STA 

wRITE <IPT,R) M,N- STA 
R FORMAT Cll9X,•NO. OF ROWS IN GkiO: ••I31119X,•NO. OF COLUMNS IN GRSTA 

liD: '•I3) STA 
IF CX"-'*YM) 9tl1t9 STA 

9 X=XM STA 
Y=YM STA 
IXMIN=O STA 
IXMAX=100 STA 
XINF=O.O STA 
IYMAX=100 STA 
IYMIN=O STA 
YINF=O.O STA 
WRITE CIPT,10> XM.,YM STA 

10 FORMAT CI1QX,•NODE SPACING IN X DIRECTIO~ IS CONSTANT: •,FlO.l•' FSTA 
1T.•IIlQX,•NOUE SPACING IN Y DIRECTION IS CONSTANT: '•F10.l•' FT.•>STA 

GO TO 15 SrA 
STA 

******************************************************************STA 
PARAMETERS NEEDED TO DEFINE GRID WITH VARIARLE SPACING. STA 
******************************************************************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 FHOM IYMIN TO IY~AX. STA 

STA 
11 REAO <IRD,l2) IX~IN,IXMAX.,XINF,X,IY~IN,IYMAXtYINF,Y STA 
12 FOH!v1AT C2C2I3•2Fl0.1)) STA 

WRITE <IPT.13> IXMIN,XINFtiX~IN•lXMAX,X.IXNAX,N,XINF STA 
13 FORMAT Cll9X.,•NODE SPACING IS VAR!ARLE:•II22X,•FROM COLUM~ 1 TO '•STA 

1I3•' THE SPACING IS: •,Fl0.1•' FT.•II22X,•FROM COLUMN '•I3,• TO '•STA 
? I 3 , ' I T IS : ' , F 1 0 • 1 , ' F T • ' I I 2 2 X. , ' F R 0 M C 0 L U M N ' , I 3, ' T Cl t , I 3 , t I T IS T A 
35: '•FlO.!,• FT.•> STA 

WRITE CIPT,l4) IYMIN,YINF,IYMI~,IYMAXtY,IYMAX,M,YINF STA 
14 FORMAT CI22X,•FRO~ R.O\•! 1 TO '•I3•' THf: SPA.CING IS: '•FlO.l,• FT.•ISTA 

1122X,•FROM ROW '•13•' TO •,I3•' IT IS: '•FlO.},• FT.•II22X,•FROM RSTA 
20W '•I3•' TU •,13,• IT IS: •,Fl0.1,t FT.•> STA 

~TA 

ARRAY ACCHET IS USED AS A TEMPORARY STORAGE LOCATION FUR AREA STA 

S3 
'?4 
55 
56 
S7 
SA 
59 
60 
61 
A2 
63 
f-.4 
65 
66 
A7 
~R 

f-.9 
70 
71 
72 
73 
74 
75 
7A 
77 
78 
79 
80 
81 
82 
.113 
84 
R5 
A6 
87 
R8 
89 
90 
91 
92 
93 
q4 

95 
96 
q7 
9R 
99 

100 
1 0 1 
102 

15 CALL ALPHACACCRET> 
STA 103 
STA 104 

33 



Table 1.--SUPERMOCK program listing--Continued 

C STA lOS 
C AREA IS THE DECODED ARRAY FOR THE AREA DEFINITION MAP FOR STA lOb 
C HYO~AULIC CONDUCTIVITY AND EVAPOTRANSPIRATION. STA 107 
C STA 108 

uO 16 I=ltM STA 109 
DO 16 J=ltN STA 110 
AKtA<I,J>=ACCRET<I,J) STA ill 

16 ACCRET<I•J>=O.O STA 112 
C STA 113 
C GWETO HOLDS VALUES OF EVAPOTHANSPIRATION UIVIDED BY SATURATED STA 114 
C HYDRAULIC CONDUCTIVITY FOR FOUR DIFFERENT RANGES OF HYDRAULIC STA 115 
C CONDUCTIVITY; ROw 1 HC<.004t ROW 2 .004<HC<.040t ROW 3 STA 116 
C .040<HC<.400t ROw 4 e400<HC • STA 117 
C STA 118 

KEAU <IRDt17) ( <GWETO<ItJ) tJ=lt30> ti=lt4) STA 119 
17 FORMAT <lOF7.5) STA 120 

C STA 121 
C NLOGS IS THE NUMBER OF DEFINED AHEAS IN HYD. COND. ANU ET MAP. 5TA 122 
C STA 123 

READ <IRDt18) NLOGS STA 124 
18 FORMAT (12) STA 125 

C STA 126 
C !NO IS A REPRESENTATIVE WELL NUM~ER, HCU IS HYD. COND. FkOM STA 127 
C SURFACE TO wATER TAdLEt HCL IS HYU. COND. FROM WATER TABLE TO TOP STA 128 
C OF AQUIFER, THK IS THICKNESS FHOM SURFACt TU TOP OF AUUIFERt STA 12~ 
C wTSTO IS THE WATER-TABLE STOHAGE COEFFICIENT. STA 130 
C STA 131 

READ <IRDt19) <INO(l) tHCU<I> tHCL<I> ,THK<I> tWTSTO<I> tl=ltNLOGS) STA 132 
19 FORMAT (A4t6Xt4Fl0.5) STA 133 

wHITE <IPT,20) <~AT<I,2> tSAT<I,l> tiNO<l> tHCU<I> tHCL<I> ,THK<I> ti=ltSTA 134 
1NLOGS> STA 135 

20 FORMAT (//44Xt'AKEA-UEFINITION MAP FOR HYDRAULIC CONDUCTIVITY AND STA 136 
1EVAPOTRANSPIRATI0N'/1Hlt70Xt•HC EXPLANATION•ti/43Xt 1+t,67(t-t), 1+1STA 137 
2/43Xt'l't1Xt•SEQUENCE•,lX•'I'•lX•'SYM~OL'•lXt'I'•1Xt•REPRESENTATIVSTA 138 
3E'tlXt'l't4Xt'HCU•t3Xt'I'•4Xt 1HCL't3Xt'l 1 t3Xt 1THK 1 t2X•'I'/43Xt 1 l'tSTA 139 
42X,tNUMBER•t2Xt'l't8Xt'l't2Xt 1WELL NUM8ER•t3Xt'l'•lOXt'l'tlOX,•I•tSTA 140 
58Xt•l 1 /43X,tlt,67<•-•>•'l't/C43Xt'l't4XtF3.0t3Xt'l't3XtAlt4X•'I't6STA 141 
6XtA4t6Xt 1 1'tlXtF8.5tlXt'l't1XtF8.5,1Xt'I'•1XtF6.2tlXttl•>> STA 142 

WRITE <IPT,21> STA 143 
2 1 F 0 R ~1 A T ( 4 3 X , ' + ' , 6 7 ( t - ' ) , t + t ) S T A 1 4 4 

WRITE <IPTt22> (J, (GWETO<I,J> tl=1•4> tJ=1•30) STA 145 
22 FORMAT <1H1t73Xt•ET EXPLANATI0N't//43Xtt+t,73<•- 1)t 1+1/43Xt•I•,2XtSTA 146 

l'DEPTH T0•,3Xt'l't6Xt•HC<.004'tlX•'I 1 t1Xt'•004<HC<.040'•1Xt'l't1XtSTA 147 
2'.040<HC<.400't1Xt'f't1Xt•.400<HC•t6X,•I•ti43Xt 1 11•1X•'WATER TABLESTA 148 
3'•1Xt'l't4Cl4X•'I')/43Xt'I'•5Xt 1 <FT>'•4X•'l'•4<14~•'1')/43Xt'l't73STA 149 
4(•-•>•'I'•/((43Xt•l•t6Xti2t5Xt'l 1 t4XtF7.4t3Xt'l 1 t4XtF7.4t3Xt 1 1'•4XSTA 150 
5tf7.4t3Xt' I' t4XtF7.4t3Xt 'It)>) STA 151 

wRITE <IPT,23> STA 152 
23 FOR~;AT (43Xt'+'•73( 1-•),t+t) STA 153 

C STA 154 
C INITIAL ELEVATION FOR POTENTIOMETRIC SURFACE IS READ INTO H. STA 155 
C STA 156 

34 



Table 1.--SUPERMOCK program listing--Continued 

READ <IRDt61) ( (H(ltJt1) tJ=1tN) ti=ltM) STA 157 
DO 24 I=1tM STA 158 
00 24 J=1tN STA 159 

24 WT<I•J>=H(ltJt1) STA 160 
C STA 161 
C A~RAY ELEV HOLDS LAND SU~FACE ELtVATIONS FOR GRID. STA 162 
C STA 163 

t-<E.AD <IRDt25) < <ELEV(l,J> tJ=1•N> ti=1tM) STA 164 
25 FORMAT <2013) STA 165 

C STA 166 
C kD IS THE OECOOEO ARRAY FOR ROOT DEPTH. STA 167 
C STA 168 

CALL ALPHA<RD) STA 169 
W~ITE <IPT,26) <SAT<IXXtl>tSAT<IXXt2>tiXX=1tiALPHA> STA 170 

26 FORMAT (//45Xt 1 ROOT OEPTHt,/45Xt 1 EXPLANAT10N'•I45XttSYMB0L'•l1Xt•RSTA 171 
lOOT UEPTH 1 t/(47XtAltlXtl2(1H->t1XtF10.1)) STA 172 

C STA 173 
C STA 174 
C SMSIN - INITIAL VALUE FOR SMS <SURFACE MOISTURE STORAGE> IN STA 175 
C INCHES. STA 176 
C K5AT - SATURATED HYD. CONDe FOR SOl~ IN INCHES/DAY. STA 177 
C OHN - MAX. DRAINAGE RATE FOk SOIL1 IN INCHE~/DAY. STA 178 
C SWF - SUCTION <TENSION> AT FIELD CAPACITY, IN INCHES. STA 179 
C ~GF - RATIO OF SUCTION AT FIELD CAPACITY TO SUCTION AT STA 180 
C WILTING POINT, DIMENSIONLESS. STA 181 
C XNORM - PARAMETER THAT LIMITS RECHARGE RATE, CODE=1 FOR NO LIMIT.STA 182 
C SMSM - MAX. WATER HELD IN SURFACE MOISTURE STORAGE, IN INCHES. STA 183 
C STA 184 
C STA 185 

READ <IRDt59) SMSINtKSATtDHNtSWFtRGFtXNORMtSMSM 5TA 186 
WRITE <IPTt27> SMSINtKSATtORNtSWFtRGFtXNORMtSMSM STA 187 

27 FORMAT (12Xt•SMSIN= 1 tFS.2t•tKSAT=•,F5.2t 1 tDRN= 1 tF5.2t'•SWF=•,FS.ltSTA 188 
l'tRGF=•tFS.2t'tXNORM=•,F5.~'''SMSM=••F5.2) STA 189 

C STA 190 
C STA 191 
C THE FOLLOwiNG SWITCHES CAN INDICATE CONSTANT <1>• VARIES <2>• STA 192 
C NOT MODELED (3) ; IPS <CONUUCTIVITY OF STREAMBED & LAKE8ED)t STA 193 
C !SAM <THICKNESS OF STREAMBED & LAKEBED>, IPZ <COND. OF AQUITARO), STA 194 
C lAM (THICKNESS OF AQUITARO>. STA 195 
C IF IPS=lt PSM IS COND. : IF I~AM=1 , SAMM IS THICKNESS STA 196 
C IF IPZ=l , PZM IS COND. : IF IAM=l tAMM IS THICKNESS. STA 197 
C STA 19d 

READ <IRDt46) IPStlSAMtiPZtlAMtP5M;SAMMtPZMtAMM STA 199 
IF <TM-1) 2CJt28t28 STA 200 

28 WRITE <IPT,47) TM STA 201 
CALL INIT(TtTM> STA 202 
GO TO 30 5TA 203 

C STA 204 
C T IS THE DECODED ARRAY FOR TRANSMISSIVITY. STA 205 
C STA 206 

29 CALL ALPHA(T) STA 207 
WRITE <IPTt53) <SAT(IXXtl) tSAT<IXXt2> tiXX=ltlALPHA) STA 208 

35 



.jc 
c 
jc 

c 
c 
c 
c 

c 
c 
c 
c 

Table 1.--SUPERMOCK program Zisting--Continued 

30 IF CSM) 3lt3~t31 
31 WHITE <IPTt48) SM 

CALL INIT<StSM) 
GO TO 33 

S IS THE DECODED ARRAY FOR AQUIFER STORAGE. 

32 CALL ALPHACS) 
WRITE <IPT,54) CSATCIXXtl> tSATCIXXt2) tWTSTOCIXX) tlXX=ltiALPHA> 

33 IF <IPS-2) 34t35t36 
34 w~ITE <IPT,49) PSM 

GO TO 36 

PZ IS THE DECODED ARRAY FOH HYD. COND. FOR STREAMBED AND LAKEBED 
OR A~UITARD. 

35 CALL ALPHA<PZ) 
WRITE <IPT,55) <SAT<IXXt1>tSATCIXXt2>tiXX=1tlALPHA> 

36 If <ISAM-2> 37,3~,39 
37 WRITE <I·PT,SO> SAMM 

GO TO 39 

AM IS THE DECODED ARRAY FO~ THI~KNESS OF STREAMBED ~ LAKE8ED OR 
AQUITARD. 

STA 
STA 
STA 
STA 
STA 
STA 
STA 
STA 
STA 
STA 
STA 
STA 
STA 
STA 
STA 
STA 
STA 
STA 
STA 
STA 
STA 
STA 
STA 
STA 
STA 

38 CALL ALPHACAM) STA 
WRITE CIPT,56) CSATCIXXtl>tSATCIXXt2)tiXX=ltiALPHA) STA 

39 IF (IPZ-2) 40t4lt42 STA 
40 WRITE ciPTt51) PZM STA 

CALL INITCPZtPZM> STA 
GO TO 42 STA 

41 CALL ALPHACPZ> STA 
WRITE CIPTt57) CSATCIXXtl>tSATCIXXt2)tlXX=1tiALPHA) STA 

42 IF CIAM-2) 43t44t45 STA 
43 WRITE CIPTt52) AMM STA 

CALL INITCAMtAMM) STA 
GO TO 45 STA 

44 CALL ALPHACAM> STA 
WRITE <IPTt58) CSATCIXXtl>tSATCIXX92)tlXX=ltiALPHA) STA 
WRITE <IPTt60) STA 

45 RETURN STA 
46 FORMAT (4llt4E8.1) STA 
47 FORMAT (//45Xt•TRANSMISSIVITY -- 1 tFlO.l> STA 
48 FOH~AT C//45Xt•COEFFICIENT OF STORAGE -- •tF12.6) STA 
49 FORMAT (//45Xt•CONDUCTIVITY OF STREAM AND LAKE BED MATERIAL •tFSTA 

112.6> STA 
50 FORMAT (//45Xt•THICKNESS OF STREAM AND LAKE BED MATERIAL •,FS.OSTA 

}.) STA 
51 FORMAT (//45Xt•CONOUCTIVIT~ OF AQUITARD -- '•Fl2.6) STA 
52 FORMAT (//45Xt•THICKNESS OF AQUITARD -- 'tFS.O> STA 
53 FORMAT (//45Xt•THANSMISSIVITY MAP OF AQUIFER•ti45Xt'EXPLANATIONtt/STA 

1/45Xt'SYMB0L't7Xt•TRANSMISSIVlTY•,/(47XtAltlXtl2C1H->,1XtF12.6)) STA 

36 

209 
210 
211 
212 
213 
214 
215 
21 b. 
217 
218 
219 
220 
221 
222 
223 
224 
225 
22b 
227 
228 
229 
230 
231 
232 
~33 

234 
235 
23o 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 



Table 1 .-SUPERMOCK program listing-Continued 

5~ FORMAT (//4~X,•CU~FFICI~NT Of STOHAG~ MAP•,//4Sx,•SYMBUL't6X,tAQUISTA 261 
2XtrlO.H,~X,flu.H>> STA 263 

5~ fOH~Al (//4SX,•MAP UF CONOUCTIVITY OF STHEAM AND LAKt BtD MATERIALSTA ?64 
l 1 //4Sx,•SYMrl0L'•~X•'rlYDHAULIC CONDUCTIV11Y•,/(47X,Al,lX•l2<lH-),lXSTA 26~ 
2,fl2.fl)) STA 266 

':>6 f-'0~"'1AT (//45X,•NAP OF THICKNESS OF STHEAflt1 AND LAKE t1ED MATERIAL'•ISTA 267 
l/~~x,•~YMHOL 1 tl3A•'THICKN~SS•,/47X•'3'•1X,•----------------•,3x,• <STA ?6H 
20U'TSJ[lt_ SYS.ft.i~) '•I (47X,Al 'lX, 16 ( lH-), lX,FS.O)) STA 26<-~ 

51 ~O~~AT (//45X,•MAP OF VERTICAL CONDUCTIVITY OF A~UlTAk0',//4SX,tSYSTA 270 
lMBUL 1 ,8X,•HYDKAULIC CO~UUCTIVITY•,/(47X,AltlX,l2(1H-),1XtF12.6)) STA 271 

SH fUk~AT (//4SX,•MAP Uf THICKNESS OF A~UITARU'•I/45Xt'SYM~0L'•l4Xt'TSTA 272 
1 t1 I C K N t S S ' • I ( 4 7 X ' A l ' l X • 1 7 < l H - ) • l X , F 5 •. 0 ) ) S T A 2 7 3 

5Y ~OHMAT (12F6.l) STA 274 
bU F(J~r"lAT <lHl> STA 275 
nl fUHt~AT (20F3.CJ) STA 276 

END STA 277-

37 



Table 1 .-SUPERMOCK program listing-Continued 

SUBROUTINE WTAHLt(ACCkETtHCltTHKtrltEL~V,:~,N,IPTtWELLNO,AREAtNOAYS>WTA l 
INTEGER*4 WELLNO ~T~ 2 
INTEGER*2 AREA,ELEV WTA 3 
CUM~O~/WATA8/Wf(34t80)tWTSTU(60) WTA 4 
DIMENSION ACCHET<3~td0)tHCL (60),THK(60)•H(34t80,J),ELEV<34t80)• WTA 5 

1 WEllN0(6Q),ARt:A(34t80) WTA h 
UO 37 ll=1•M WTA 7 
DO 37 JL=1•N WTA ~ 

ELE=Elt:V<IL,JL> WTA ~ 

IAREA=A~EA<IL,JL> WTA 10 
THICK=TrlK<lAHEA> wTA 11 
HC=HCL<IARfA) WTA 12 
F=wTSTO<IAREA> WTA 13 
l'l t. P T H = E l E- H ( I L , J l , 3 ) W T A 1 4 

HP=THICK-OEPTn WTA 15 
AA=HC*HP WTA 16 
ACHT=ACCRE.T<IL.Jl) wTA 1'7 
ww=wT<ILtJL) WTA lH 
rlH=ACRT-HC WTA lY 
CC=THlCK+wW-ELE WTA 20 
ARG=CC**2+?*~DAYS*AA/F WTA 2·1 
IF (ARG) 1•1•~ ~TA 22 

1 G=u. WTA 23 
GO TO 3 WTA 24 

2 G=SQRT<ARG) wTA 2~ 

3 IF (HP) 4t4t"7 WTA 2o 
4 IF <CC> 5t6t6 WTA 2'7 
5 wTL=CC WTA 2~ 

WT<IL,JL>=H<ILtJlt3) WTA 29 
GO TO ~4 WTA 30 

6 wTL=CC+NDAYS~8H/F WTA 31 
GO TO 2Y WTA 32 

7 IF <CC.GT.O.) GO TO 8 WTA 33 
CC=HP WTA 34 
AHG=CC**2+2*N0AYS*AA/F WTA 3~ 

G=SQRT<ARG) WTA 36 
H IF (fH3) 9t2tj•9 WTA 37 
9 IF (AHS(CC-HP>-1.E-3> 10•12•12 WTA 3~ 

10 IF (AbS(ACkT>-1.£-4) 11•12•12 WTA 34 
11 WTL=CC+ACRT*NUAYS/F WTA 40 

bO TO 34 WTA 41 
12 AB=AA/88 WTA 4c 

IF <ABS<HI:3>-l.E-6> 13t14tl4 WTA 43 
13 XXI=G WTA 44 

GO TO 15 WTA 45 
14 XXI=CC WTA 4o 
1~ CONTINUE WTA 47 

ONM=AA+BB*CC wTA 4H 
I F ( I> N ~i > 1 6 , 2 1 , 1 6 W T A 4 q 

16 CONTINUE WTA 5U 
00 26 1=1•9 WTA 51 
XN~=AA+BH*XXI WTA 52 

38 



Table 1 .--SUPERMOCK program listing--Continued 

RTO=XNM/DNM 
IF CRTO> 17•17•18 

17 RT0=10.**<-I> 
XXI=CRTO*ONM-AA)/RB 
XNM=RTO*ON"-1 

lR CONTINUE 
IF <ARS<RT0-1.)-.001> 20•19•19 

19 FX=XXI-AB*ALOGCRTO>-<CC+NDAYS*BB/F) 
GO TO ?1 

20 FX=XX!-AA*CXXI-CC>IDNM-(CC+NDAYS*BB/F) 
21 CONTINUE 

IF CA8S<FX>-.01> ?7t27t22 
22 FlX=1.-AA/XNM 

IF CFIX> 24t23t24 
?.3 XXII=ABS<AB)/2. 

GO TO ?.5 
24 XXII=XXI-FX/F1X 
?.5 XXI=XX~I 
?6 CONTI ~IUE 
27 WTL=XXI 

GO TO ?.9 
2P. WTL=G 
29 IF <WTL> 30•33,33 
30 IF <THICK-DEPTH) 31•32.32 
31 ~~ Tl= 0. 

WT<IltJL>=ELE-DEPTH 
GO TO 34 

32 WTL=O. 
WT(ll•JL>=ELE-THICK 
GO TO 34 

33 WT(!LtJL>=ELE-THICK+WTL 
34 IF CWTL.-THICK> 37•37•35 
35 WTL=THICK 

WT<IL,JL>=ELEVCILtJL) 
37 CONTINUE 

RETURN 
END 

39 

WTA 53 
WTA 54 
WTA SS 
WTA 56 
WTA S7 
WTA 58 
WTA 59 
WTA nO 
WTA 61 
wTA ~2 

WTA 63 
WTA n4 
WTA 65 
WTA 66 
WTA 67 
WTA 6A 
WTA 69 
WTA 70 
WTA 71 
WTA 72 
WTA 73 
WTA 74 
WTA 75 
WTA 76 
WTA 77 
WTA 78 
WTA 79 
WTA 80 
WTA 81 
WTA 82 
WTA A3 
WTA 84 
WTA R5 
WTA 86 
WTA 87 
wTA 88 
WTA A9-



Table 1.--SUPERMOCK program listing--Continued 

~UH~OUTINE OUTPUT<SRSO,S~Q,QSTR,SRPZ,SCAC,t4ALSTO.NEwYR> OUT 
lNTEGf~ *4 WENO UUT 
!NTEGEH * 2 JV,wELLS,IPCO,IR,IC UUT 
INTEGER * 2 AHEAtEL~V OUT 
INTEGER * 2 KSY~tLSYMtKWSYM,JSYM OUT 
CO~MON /ARY/ H(34t80tJ),PZ(34tAO>•A~(~4tH0)tHU(J4,HO>•Q<34t80>• OUT 
lk0(34tHU),ACC~ET(34•~0),S(34~HO), T(j4,BU>•G~ET0(4t30),SAT(64,2), OUT 
2G<80) ,W(80) ,PHEC1P<l461) tlN0(60) ,HCU(60) tHCL(6iJ) ,TrlK.(60) • OUr 
3 ELEV<34t80)tA~~A(34•RO),!V(34tb0) OUT 
COM~ON /OUT/~EN0(60),ACSUM(6Q),TTIME<l50>•KSYM(l4h)•LSYM(l46), OUT 

lt<.if.'SYM ( 146), IPCO (4), IH (60), IC (60) OUT 
COMMON /!NT/ MtNtl~O,IPT,Ml,NltlALPHA,lXMIN,IX~AXtiYMIN,IYMAX, OUT 
lK•L•IPStiSAM,IRX~,NOAZ.wtLLS OUT 
COMMON/WATA~/wT(34,80),WTST0(60) OUT 
COMMON /OATE/IMON,IOAY,IYEAR OUT 
ulMENSION JSYM(4) OUT 
UATA JSYMI'A'•'H'•'C'•' 1 / OUT 
dAL=O.O OUT 
IF <IPCU<l>-1> ~.1,~ OUT 
IF (K.£Q.2) •NHlTE (1PT,40) OUT 
wHITE <IPT,JQ) TTIMt(K)t!MON,IDAYtlYEAR OUT 
WHITE <IPT,2> OUT 

2 FO~MAT (/~IX•'*** PUT~NTIOM~TRIC SURFACE *** 1 ) OUT 
wRITF <IPT,3> (H(!R(JX),IC<JX),J),wENO(JX),JX=l•~ELLS) OUT 

3 fO~MAT (l2<1XtF6.ctA4)) OUT 
~~ITE <I~T.4) OUT 

4 fO~MAT C/57X•'*** WATER TA8L£ ***') OUT 
wRITF <IPT,J> (WT<IR(JX>~IC<JX>>~WENQ(JX>,JX=l•WELLS> OUT 

5 CHAL=-<SHSD+SwQ+YSTR+SRPL+SCAC) OUT 
8AL=A8S(C8AL>*l00/((A8S(SRSD)+A~S<SRPZ>•A8S<SCAC)+AbS<QSTR)+A~S<SwOUT 

1 '.J > > 1 2 • > o u r 
IF (8AL.LE.8ALSTO> GO TO 7 OUT 
WkllE <IPT,6> ~ALSTOttiL\L OUT 

6 FO~MAT (tOCUMULATIVt MASS ~ALANCE tXCEEDS STANDARD•//' MASS BALAOUT 
}i~CE STANOARU -----•,E!O.J// 1 CUMULATIVE MASS 8ALANCE RESIOUAL,PERCOUT 
2~NT 1 /' OF TOTAL FLUX -----•·~10.3) OUT 

7 I F < \v E L L S ) 1 9 , 1 9 , 8 0 U T 
8 IF (NEwYR> 15,1St9 OUT 
9 NEWYk=U OUT 

00 10 JX=ltWELLS OUT 
10 ACSUM<JX>=<~DAl-lDAY)*ACCRET<IR<JX),}C(JX))+ACSUM(JX) OUT 

IOYR=IYEAR-1 OUT 
wRITE <IPT,Il> IOYR OUT 

11 FUkl'v1AT <'l't57X,•ACCHETIUN SlJMiv1ATION <FT.)t//60X~•CALENUAR YEAR 
1 I 4 > 

wk!Tf (!PT,12> 
12 fU~MAT <•o•,4('WELL NO. ROW COL ACSUM 1 tHX)) 

wRITE <IPT,l3) {WEI\JO(J.X.) ·I~(J.X> tlC(JX) tACSUM<J.X.) ,JX=l,wELLS> 
13 ~O~MAT (4(3X,A4t4Xt!3,2Xtl3tlX•F6.2t7X)) 

JO 14 JX=1•WELLS 
14 ACSUM(JX>=IDAY*ACC~ET<IH<JX),!C(JX>> 

1..10 TO 19 

40 

•,our 
OUT 
OUT 
OUl 
OUT 
OUT 
OUT 
OUT 
OUT 

1 
? 
:~ 

4 
~ 

6 
7 
8 
i..j 

10 
1 l 
1~ 

13 
14 . 
1'.) 
lh 
11 
18 
19 
20 
21 
2~ 

23 
24 
2~ 

26 
27 
2H 
29 
30 
31 
32 
33 
34 
3S 
36 
37 
3R 
39 
40 
41 
4?. 
43 
44 
4~ 

46 
41 
4H 
4'-1 
50 
51 
Si? 

... 



Tab 1 e 1 .-SUPERMOCK program listing-Continued 

1 S '· J 0 1 ,_., J X. = l • w t L L S 
lh ACSUM(JX)=AC~U~(JX)+(ACCRtT<IR(JX),IC<JX>>*NUAZ> 

lF (K-L) 19tll•l~ 

17 ~klTE (!~T.lb) lMUN•lDAYtiYEAR 

OUT 
OUT 
OUT 
OUT 

l H F 0 K M A T ( t J ' , '".:) b ;( , ' .4 C C K t. T I U 1\1 S U M '"1 A T I 0 N 
l/ 1 • I?• 'I', I4> 

wkiTf_ <IPT,Jt:.>> 

<FT.> I//C:,7A.•THROUGH•.3X.I2.•0UT 
OUT 
OUT 

wRITE <IPTtl3> <wt.r~lJ(J.X.> ,IH(JX) tiC<J.X.) ,ACSUM<JX) ,JX=l•W~LLS) 

l<:J IF <IPCu<2>-l> 26•20•26 
2 0 1 F ( K S Y flr1 ( K - 1 ) • F ~ • J S Y M ( 4 ) > , G 0 T 0 (! 6 

IF (KSYM(~-l>-JSYM(2)) 21t22t25 
21 CALL 8~TA<ltTTIME(K)) 

c.,o TO ?6 
22 wRITF: (!Pf,23> 
23 fORMAT (1Hlt5lX•'*** POTENTIUNt.TRIC ~URFACE ***') 

w R I T E ( I P T " 3 9 ) T T 1 t-1 E ( t\ > , I t'-1 0 N , I D A Y , I Y E. A t-< 
wRITE < IPT •24> <<I ,J,rl (I ,J,3), I=l•M> •J=l ,N) 

24 FOkMAT (/,h<lx,•ROW'•lX•'C0L'•4X,•£L[Vt)//(~(214tlXtF7.2))) 

t_,() TO t!.6 
2S CALL 8ETA(l,TTIM~<K>> 

~o TO 22 
26 IF <IPC0<3>-l> 33,21,33 
27 IF <LSYM(K-1l.EQ.JSYM(4)) GO TO 33 

IF <LSYM(K-l>-JSYf'.H2)) 2<j,29,32 
2H CALL B~TA<2•TTIME<K>> 

,,o TO .33 
2~ wRITf <IPTt30> 
30 FOHMAT (1Hl,51X•'*** AVEkAGE ACCRETION PATE ***') 

wRITE (lPT,J4) lTI~1f:::(K) ,IMON,!IIAY,IYE.A~ 

Wh'ITE <IPT,31) < <I•J•ACCRt::T(l,J> •l=l•fvl) tJ=ltN) 
31 FOkMAT (/,A(lX,•RO~'•lX•'C0L'•4X,•RAT~t)//(8f2!4,1XtF7.4))) 

GO TO 33 
3 ? C A L L tiE T A < 2 , T T I t-1 t. ( K ) ) 

GU TO ?.Y 
33 IF <IPC0(4)-l) 4l,J4,4l 

.. 3 4 I F ( K w S Y M < t< - 1 ) • t-. Y • J S Y M ( 4 ) ) G 0 T 0 4 1 
IF (KwSYM(K-l>-JSYM(2)) J5,36,3H 

3S CALL BETA(3,TTIM~(K)) 

GO TO 41 
36 w~ITt: <I~T.37> 

37 fOHMAT (1Hl,57X''*** WATER TA~LE ***') 
vJk!TE <IPT,39) TT!Mt::(K),IMON,IDAY,IYEAR 
w r< I T t. < I P T , 2 4 > ( < I , J , w T < I , J > , I = 1 , M > t J = 1 , '" > 

GO T~1 41 
JH CALL B£TA(3,TTIME(K)) 

(.;0 TO 36 

OUT 
OUT 
our 
OUT 
OUT 
OUT 
OUT 
OUT 
UUT 
our 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
UUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 
OUT 

39 FURMAT (/45X,•TIME, IN DAYS-- •,F9.2,HX,•UATE --
1 • I 4 > 

41) FOHMAT ( lHl) 
41 HETURN 

tNU 

'•l2•'/ 1 ti2,•I•OUT 
OUT 
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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 (infiltration and evapotranspiration 

through the fine-grained mat2rial 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 soil-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 specified 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) !NIT 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 for 

each node within the model boundaries during each time step. Subroutine 

PROCSS is 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 4.~Flow diagram of START subroutine. 
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Fi~ure 5.--Flow diagram of PROCSS subroutine. 
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Figure 6.--Flow diagram of OUTPUT subroutine. 
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Soil-moisture accounting component 

Subroutine DREAM (daily-rainfall-excess accounting ~odel), 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 limit 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 is 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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IT from water table = 
(soil moisture + flux) 

soil m~is~ure = 0 
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ture - accretion 

Figure 7.-- Flow diagram of DREAM subroutine. 
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A limit 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 dimensionless 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 

( eoo + 1 ) ( eoo/ ( eoo + 1 ) ) 
1
' n Ll s 1 I 2 = 'IT In sin ('IT In) ' 

where eoo is the dimensionless variable which is called GWETO here, L 

is the total distance between the water table and the soil surface, S112 

and n are parameters of a conductivity-suction relation which is equation 

10 of Ripple and others (1972) and is 

K = K(S) = Ksati((SI(S 112 ))n + 1. 

Substituting X= e + 1 into the previous equation, raising both sides 
00 

to the n-th power and multiplying by S1121L gives 
n n-1 

X -X =TIIn sin(TIIn).S 112IL. 

A program for computing solutions of this equ~tion is listed below. 

This program uses the Newton-Raphson iterative procedure, discussed 

on pages 62-63. Input data for this program are values of nand S112 . 
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Output is a tabulation of 30 values of e (GWETO) for depths from 1 
00 

to 30. Depth units are the same as for input. values of S112 • Estimates 

of nand S112 were made from saturated hydraulic conductivity (Ksat)' 

as shown here. 

REAL*4 L. 
OI~ENSION EINF(30> 

1 READ<S•S•END=4) N•Sl2 
C N I S G A R D N F.: l=l • S E .X: P 0 r~ E I\! T • S 1 2 I S T !-" E S U C T I 0 i·. i A T ;~' H 1 C H ''\ I S 
C K S A T I 2 • S 1 2 A. !\1 D I) E P T H < L ) ~ u V E' T H E :S .~ M F L E J\j G T H lJ '\J I T S • 

N 1 =~'-1 
F=3.14159/(~*SIN(l.l415Q/N)) 

X=Sl2*F 
IF<X.LT.l.> .X=l. 

C BEGIN~ING ESTI~AT~ OF X 

DO 3 t=l•30 
L=I 

C L IS DfPTH IN SAME UNITS AS Sl? 
A= ( S 12·t~·F /l) *-!~"!''IJ 
D o 2 ,J = 1 , 1 o n 
X (\1: )( "~"*N 

·XNl=X!\1/X 
XN2=XI\Jl/X 
U=(XN-XNl-A)/(N*XNl-Nl*XN?) 
X=X-U 
IF<U.LT.O.) U=-U 
IF<U.LT.3.E-6> Go TO l 

? CONTINUE 
3 E I f\1 F ( I > = X. - l • 

W R I T E < A ., f> > r.,i , S 1 2 ., < I , t. T ~\! F < I > , I = 1 " .] n ) 
Gn TO l 

4 STOP 
S FOR~AT<I2•3X,FS.OJ 
A F 0 R t>A A T < • 1 ' • ' <3 .4 R 0 r'>J F R • • S F X P 0 r'-; E •\i T = ' , I 2 • ' " S l ? = ' " F P. • 0 I 

1 •o•,•DE~TH•.3X•'ET/Hr•/(t •.I5.FR.~)) 

END 
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Ksat n 
s112 

(ft) 

<0.004 2 2 

.004-0.04 3 2 

.04-0.4 4 2 

>.4 5 

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 S112 listed abov.e 

w~re influenced by moisture-suction and conductivity-suction relations 

shown in Weir and Larson (1973, figs. 3,4). 

This relation between deoth 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. 

56 



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 point 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-l)*SMS/SMSM). 

The above-mentioned relation allows PS (soil suction) to change linearly 

with soil moisture, from a lower limit equal to SWF (for SMS=SMSM) to an 

upper limit equal to SWF*RGF (for SMS=O). Step two is computation of 

ihe 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. 86). Their equation 4 is 

di/dt=Kh[l+P(m-m0 )/i], 

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

P is capillary potential at the wetting front, m is field capacity, and 

mo is the initial moisture content. Approximating di/dt, and i by ~i/~t 

and i 0 +~i/2, respectively, yields the equation 

~i/~t=Kh[l+P(~-m0 )/(i 0 +~i/2)] • 

Solving this equation for ~i, 

~i= -i
0

+Kh L)t/2+V(i 0 +Kh~t/2) 2+2Kh~t P(m-m0 ) .' 

substituting corresponding program identifiers 

FR=L)i,SMS=i 0 ,KSAT=Kh,PS=P(m-m0 ), 
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and using a value of 1 day for ~t, gives the preceding equation. A 

graph illustrating the general shape of this function for RGF=40, SWF=l20, 

KSAT=lO, and SMSM=l is shown in figure 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 limit (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 single 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*(l-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. 87), where 

it is stated that it 11 * * * 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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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*(l-EXP (-(SMS-SMC)/XNORM)). 

A graph illustrating the general shape of the drainage curve for DRN=lO, 

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 confining 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 acco~nting component of the model. DRIP is computed from param­

eters representing the soil zone, DRN, SMC, and XNORM, which are constant 

over the entire ~odel. 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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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 1 to t 2,and hp and hare potentiometric and water-table 

levels, respectively, both measured with reference to the base of the 

unit contffining the water table (negative values indicating levels below 

the base of the unit). In the preceding equation, A can be either 

positive (recharg~ 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 

(h 2 -h 1 )/(A-K)-(Khp/(A-K)
2

) loge[(Khp+(A-K)h
2

)/(Khp+(A-K)h
1

)] 

( l ) 

where h2 is the water-table height at time t 2 , h1 is the water-table 

height at time t 1 , and other terms are as defined previously. 

The preceding equation is not linear in h2 , 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 

X;+l=x1-f.(xi)/f'(xi),. 
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where the subscripts represent the step in the interation, x; is the 

value computed in the i-th step, f(x;) 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;. The choice of starting value of x, x0 is h1 , except 

when IA-KI<lXl0- 6 • Particular values of the parameters to which equation 

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

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

h2=vfh 1
2 +2Khp(t2-t 1)/f. 

For O<A-K<l0- 6 , the preceding expression is used for x
0 

in the iteration 

procedure. For Khp+(A-K)h 1=0, the differential equation becomes dh/dt=O 

and h
2

=h 1 • Another special case is when the potentiometric surface is 

below the base of the fine-grained top stratum, hp<O. If h1<0, then 

h
2
=hp. If h

1
>0, then h

2
=h

1
+(A-K)(t

2
-t

1
)/f. 

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

This model of the vertical-flow component assumes that the direction 

of flow is vertical and ignores any horizontal component 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 tha4 in general, 

vertical flow predominates in the confining bed although horizontal flow 

might be important locally, especially where lenses of more permeable 

material with large 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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A'ltitude of potentiometric 
surface 

Thickness of fine-grained 
material at surface 

Potentiometric head (above base of 
fine-grained material) =thickness 
- (depth to rotentiometric surface) 

Hydraulic conductivity from 
water table to base of fine­

~rained materi~l 

(hydraulic conductivity) * 
(potentiometric head) 

88 = (vertical flow -
hydraulic conducitivity) 

Recharge or discharge 
to water table (from 
above) 

Old altitude of 
water table 

Old water-table,head (above base of fine-grained material = (thickness 
of fine-grained mat~rial) +(old altitude water table)- land-surface 

altitude) 

ARG = (old water-table head) ** 2+2 * 
(number of days) * AA/(specific yield) 

No 

Yes 

No 
Elevation wate~ table = alti­

k------.J tude potentiometric surface 

No 

Water-table head • old water-table 
head + accretion * {number of days)/ 

specific yield 

Water-table head = old water­
table head + {number of days) 
* (accretion - hydraulic con­
ductivity)/specifi'c yield 

AB hydraulic conductivity* potentiometric 
head/(accretion - hydraulic conductivity) 

ONM hydraulic conductivity* (potentiometric head) + 
(accretion- hydraulic conductivity) * (old 

Altitude water table = 
altitude base of fine­

grained material 

water-table head) 

Yes 

Iterative procedure 
for solving equation 

for XXI 

Altitude water table 
altitude potentiometric 

surface 

No 

Altitude water table = 
altitude land surface -
thickness of fine-grained 
material + water-table head 

L-------~----~----------~~ 

Al~it~de water table altitude 
land surface 

No 

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 hp 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 lak~ 

stage, accretion, and evapotranspiration. 

Accretion and evapotranspiration from the aquifer are computed within 

the program and are discussed under 11 Soil-moisture accounting component 11 

and 11 Vertical-flow component. 11 

The finite-difference matrix is a rectangular array of nodes, super­

pos~d 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 E~n­

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 in 

solving the finite-difference equations.of ground-water flow. The program 

computes the head change at all nodes in the aquifer at successive increments 

of time. At each time step, the equations are solved in the matrix by alter­

nately cycling through the matrix by rows, and then cycling through the 

matrix by columns. When cycling through the matrix by rows, an equation is 

set up for each node, incorporating three unknown heads in the direction 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 interchanged 

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 for 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). 

formats for coding input data. 

trated in figure 11. 

The outline is keyed to table 2, which contains 

The components of the input deck are illus-
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l.oblc: 2.-Inpu(; data for· .''11/'l·.'J(MOI.;K ['f'O(Jr•ron 

Uutl inc reference Number of cards Columns Format Program Input i tern Remarks variable 

-
1 • Parameters 1 1-10 FlO.l XM Node spacing ( ft) in x direction. 

11-20 FlO.l YM Node spacing ( ft) in y direction. 

21-25 I5 M Number of rows. Code only those pa-
26-30 I 5 N Number of co 1 umns. rameters that are 

uniform. 
31-40 FlO.l TM Transmissivity (ft2/d). 

41-50 FlO.l SM A(uifer storage coefficient 
dimensionless). 

51-52 I2 ITDX Switch indicatinCJ if node sracing If XM and YM are coded, 
is constant ( ITDX= 1). set ITDX= 1. 

53-62 El0.3 BALSTD Mass balance standard. A? s a~p(gg~~~~~) ~a 1 ue 

63-65 I 3 NDAZ Time step increment, in days. 

2. Precipitation 1 1-5 I 5 IRXB Offset pointer into daily precipi- Number of days from b£!-
parameter tat ion data (days). ~inning of precipitation 

ata to beginning date. 

3. Beginning date 1 1-2 I2 IMON Month of starting time. 

4-5 I 2 !DAY Day of starting time. 

7-10 14 !YEAR Year of starting time. 

4. Duration 1 1-6 F6. 1 QPER Duration of simulation, in days. 

5. Variable water- 1 1-3 13 MOl Beginning row for output. 
table output 
parameters 4-6 13 M02 Ending row for output. 

7-9 13 NOl Beginning column for output. This output gives 

10-12 13 N02 Ending column for output. nodes and correspond-
i ng depths to water 

13-15 13 INDC Switch indicating if printed out- table below land sur-

put should be in tabular ( INDC=l) face. Depths from 1 
or map ( INDC=O) form. to g ft are given. A 

depth greater than 9 

1 1-80 20A4 LABEL Identification heading for tabular ft is printed as !J 

and card output. ft. If neither tabu-
lar, map, nor card 

1 to J 1-72 12(F4.0,2Il) CTIME( I), A CTIME should be coded to corre- output is desired, 
leave all CTIMES !CODE( I), spond to each TTIME for which the blank. If JCODE( I), water-table values computed are L=(QPER/NDA;l)+l, I=l,L to be included in an average com- then J=l if L!:l2 or putation or a maximum comparison. J=2 if 12<L::24, £!tC. ICODE=O for average. 

ICODE=l for maximum. 
JCODE is the number of time steps 

to be considered for each output 
data set. 

6. Preci pita ti on 1 1-4 I4 MO Number of daily-precipitation and 
and potential potentia 1-evapotranspi ration 
evapotranspi ra- values. 
tion 

3 per Card 1 10-11 I2 IYRD Calendar year. 
month 
for the 12-13 I2 !MONO Calendar month. 
dura- Daily precipitation and 
tion 15-74 10F6.2 PRECIP(J) Da i ly-preci pi tati on va 1 ues (inches~ potential evapotranspi-

Day 1 through day 10. ration may beg·In before 
the beginning date 

Card 2 15-74 10F6.2 PRECIP(J) Daily-precipitation values (inches). 
Day 11 through day 20. 

IMON/ IDAY I IYEA'~. 

Card 3 15-80 11F6.2 PRECIP(J) Da ily-preci pita ti on va 1 ues (inches). 
Day 21 through end of month. 

Number of cards 1-70 10F7 .4 PE(J) Daily potentia 1-evapotranspi ration 
depends on MO values (inches). 

7. Output codes 1 1 Il IPCO(l) Code for potentiometric surface 
and water-table altitudes to be 
printed for each observation 
well at each time step. 

2 Il IPC0(2) Code if tabular and (or) map out-
put for the potentiometric sur-
face is desired at time steps to Code as 1 to obtain 
be specified later (KSYM). the indicated out-

put. 
3 Il IPC0(3) Code if tabular and (or) map out-

put for accretion to the aquifer 
is desired at time steps to be 

\ specified later (LSYM). 

4 Il IPC0(4) Code if tabular and ~or) map out-
put for the water tab 1 e is de-
sired at time steps to be 
specified later (KWSYM). 
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Table 2.-Input data for SUPERMOCK program-Continued 

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

a. Project title 1 1-80 20A4 !NO( I) Code title of project for which 
analysis is being made. 

9. Date of ana ly- 1 1-2 I 2 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 calanc1ar date of analysis. 

10. Nonuniform node 1 1-3 I 3 IXMIN Column number. 
spacing 

4-6 13 IXMAX Column number. 

7-16 FlO. 1 XINF Node spacing from column 1 to 
IXMIN and IXMAX to N. 

Omit if ITDX=l. This 
17-26 FlO. 1 X Node spacing from column IXMIN to option a 11 ows for one 

IXMAX. user-defined area 
within the grid in 

27-29 13 IYMIN Row number. which spacing may be 
increased or de-

30-32 13 IYMAX Row number. creased by rows and 
(or) columns. 

33-42 FlO. 1 YINF Node spacing ( ft) from rm~ 1 to 
IYMIN and row IYMAX to M. 

43-52 FlO. 1 y Node spacing (ft) from !Yf11N to 
IYMAX. 

11. Alphameric map 1 1-2 12 r~s· Number of symbo 1 s used. 
used to define 
hydraulic con- 1 to 8 1-72 8(Al ,E8.1) SAT(IXX,l)) A 1 phameri c symbo 1, SAT (I XX, l), and 
ductivity and SAT(IXX,2 , corresponding sequence number 
evapotran- IXX=l ,NS SAT (lXX ,2). The decoded map of 
spira ti on sequence numbers is transferred 

to array AREA in the program. 

M 1-N NI 1 CARD(J), CARD is the symbol representing 
J=l ,N the sequence number corresponding 

to the order in which hydraulic 
conductivity and evapotranspi ra-
tion data for each area defined 
on the map wi 11 be read. 

12. Evapotranspi- 12 1-70 lOF7. 5 GWETO(I,J), GWETO ho 1 ds va 1 ues of 
ration divided J=l ,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 (dimensionless). 

13. Data computed 1 1-2 I 2 NLOGS Number of representative wells 
from repre- used in defining hydrologic prop-
sentative erties of subareas in AREA map. 
we 11 l i tho 1 ogy Shou 1 d be equa 1 to the number of 
and used in symbo 1 s used in AREA. 
defining hy-
drologic prop-
erti es of the 
subareas de-
fined in AREA 

1 to NLOGS 1-4 A4 !NO( I) Representative well number. 

11-20 FlO. 5 HCU( I) Hydraulic conductivity from root 
zone to water table (ft/d). 

-- --- Each card defines the 
21-30 Fl0.5 HCL (I) Hydraulic conductivity from water properties of a sub-

table to top of aquifer (ft/d). area in the AREA map. 

31-40 Fl0.5 THK(I) Thickness (ft) from surface to top 
of aquifer. 

41-50 FlO. 5 WTSTO( I) Storage coefficient for water 
table (dimensionless). 

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

15. Land-surface 1 to K 1-60 2013 ELEV(I ,J) Land-surface altitude (ft) at each See Remark 14. 

altitudes qrid node. 

16. Alphameric map 1 1-2 12 NS Number of symbols used. 
used to de-

B(Al ,E8.1) SAT( lXX, 1), Alphameric symbol, SAT(IXX,l}, and fine root 1 to 8 1-72 
depth over the SAT(IXX,2}, correspondi nq va 1 ue for root 
grid area IXX=l,NS depth (ft), SAT(IXX,2). The de-

coded map of root-depth va 1 ues is 
transferred to array RD. 

M 1-N Nil CARD(J), CARD is a symbo 1 representing a 
J=l ,N root-depth va 1 ue. 
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Outline reference Number of cards 

17. Soil parameters 1 

18. Optional param- 1 
eters 

19. Nonhomo- 19.1 1 
geneous through 
param- , 19.6 1 to 8 
eters 

M 

Table 2.--Input data fo~ SUPERMOCK p~og~am--Continued 

Columns Format Program Input item 
variable 

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 
~Tg~i~~s~t field capacity,dimen-

31-36 F6.1 X NORM 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. 

1 Il IPS Data-le~el indicators for hydrau-
1 ic conductivity and thickness of 

2 Il ISAM streambed material, respectively: 
l=Parameter uniform. 
2=Parameter varies. 
3=Parameter not modeled. 

3 Il IP~ Data-level indicators for hydrau-
lie conductivity and thickness 

4 Il lAM of the confining bed, respectively. 
l=Parameter uniform. 
2=Parameter varies. 
3=Parameter not modeled. 

5-12 E8.1 PSM Hydraulic conductivity (ft/d) 
of streambed material. 

13-20 E8.1 SAMM Thickness {ft) of streambed 
material. 

21-28 E8.1 PtM Hydraulic conductivity (ft/d) of 
confining bed normal to plane of 
aquifer. 

29-36 E8.1 AMM Thickness (ft) of confining bed. 

1-2 12 NS Number of symbols used. 

1-72 8(Al,E8.1) SAT(IXX, 1), Alphameric symbol SAT(IXX,l) and 
SAT(IXX,2), corresponding parameter value 
IXX=l,NS SAT (I XX ,2). 

1-N Nil CARD(J), CARD is the symbol representing 
J=l,N the value of a nonhomogeneous 

parameter. 
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Remarks 

Either streambed mate~­
ial or a confining bed 
can be modeled but no 
both. If a confininq 
bed is modeled, the 
head in the source bed 
is read in as though 
it were a stage for n 
partially penetratin~ 
stream. 

Code values of param­
eters that are 
uniform (coded 1 in 
co 1 umns 1 through 4) . 

This sequence of cards 
is repeated for each 
parameter modeled as 
nonhomogeneous. The 
first card i~ each 
sequence specifies 
the number of symbo 1 s 
used, next are 1-8 
cards as needed, in­
dicating the alpha­
meric representation 
of the mapped pa ram­
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 underlyin 
aquifer. 

6. Thickness (ft) of 
confining bed 
beneath underlyin 
aquifer. 



Table ;.~.-l"li!'ltl. ,/,l/;,z j'o1• SU/'/·,'h'Mtl<.'l\. 1'1'0!/l't.UII-COntinued 

, '.: tl i Ill! reference Nwnller of cards Columns Format Program Input item Remarks variable 

20. Optional out- 1-L l-80 80Al KSYM( I), Decoding arrays to determine at Each member of each 
put decoding !=1 ,K what time step and what type of ·array corresponds to 
ar-rays output wi 11 be printed for the a time step beginnin(J 

1-L 1-80 80Al LSYM( I), potentiometric surface, accre- with TTIME(2)=NDA;!, 
!=1 ,K tion, and water table, respec- Therefore, if K=num-

tively. KSYM is entered only if ber of time steps, 
1-L l-80 80Al KWSYM( I), IPC0(2)=1; LSYM is entered only then L= 1 if K~SO, or 

!=1 ,K if IPC0(3)=1; and KWSYM is L=2 if 80<K~l60, etc, 
entered only if IPC0(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 !3 NSTGE Number of XSTAGE. 
stream stages 

Enter a blank 
4-6 !3 NPSTGE Number of XPSTGE. card if there 

are no invar-
i ant stream 

7-9 !3 KPNT Switch indicating if invariant stages. 
stages should be printed 
(KPNT=l), or not (KPNT=blank). Note.--

l to NSTGE l-5 f5.0 XSTAGE Fully penetrating stream stage (ft), 
Datum 
for a 1 ~ 

6-77 18(2!2) IR(l), IC( I), Row, IR(l), and column, IC(l), for Omit if NSTGE 
stage 
values 

!=1,18 which stream stage applies. is blank. is mean 
Each stage value can be associated sea 
1~ith as many as 18 nodes. level. 

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

Omit if NPSTGE 
6-77 18(2!2) IR(l),IC(l), Row, IR(l), 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 I 2 WELLS Number of observation wells. 
wells 

Number of cards 1-80 10(A4,212) WEND( I), WEND( I) is an alphameric well-
depends on IR( I), identification number; IR(l) and 
wells IC( I), IC(l) are the corresponding row 

!=1, WELLS and column locations. 

23. Variant main- None ------ None NO STAG 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 

sp·anned record from 
------ None NOSET Number of average sets. a data set 1 oaded 

on a magnetic disk 
------ None NODAYS Time-step increment, in days. or tape. 

1 1-4 !4 NOPP The number of nodes on the rna in NOPP must be less 
stem that are to be treated as than or equa 1 to 
partially penetrating. NOSTAG. 

Number of cards 1-80 2014 I PP(J), Nodes on main 5 tern to be treated Omit if NOPP=O. 
depends on NOPP J=l,NOPP as partially penetrating. 

Number of cards 1-80 20!4 IJ (I)' Nodes on main stem to be treated NOST=NOSTAG-NOPP. 
depends on NOST !=1 ,NOST as fully penetrating. Omit if NOPP=NOSTAG, 

1 1-5 !5 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. Wi thdrawa 1 I l-4 !4 IWDR Switch indicating if pumpage is Code IWDR=l if pump-
(pumpage) to be modeled. ~~~d~i 11 be mod-
parameters 

5-8 !4 r'WDINT Switch indicating if pumpage will Code IWDINT=l 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 !4 IWDT Switch indicating if withdrawal IWDT=l if yes; 
rates are to be print€d, IWDT=blank if no. 

13-16 I<i lOtH This is the variable time-step .Must be an even 
increment, in days, for read::.fn multiple of NDA~. 
of withdrawal rates. If pumpage is mod-

eled, the first 
read-in will be at 
TTIME=NDAZ and 
every I DNT days 
thereafter. 
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Table 2.-Input data foro SUPERMOCK program-Continued 

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

25. Variant tribu- None ------- 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 IJP{I), Nodes to which tributary stream Each of these nodes 
I=l, stages will be associated. wi 11 be treated as 
NPSTAG partially penetrating. 

These nodes comprise 
another single, 
variable-length record 
in the tributary-
stream data set. 

All of the following input data will be read repetitively for the duration 

26. Withdrawal 1 1-4 I4 NR Number of withdrawa 1 rates to be Entered only if 
rates to be read. IWDR=l. 
read at 
TTIME=NDAl and Number of cards 1-6 2I3 IF( I) ,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(I);JF{I)) only if IWDINT=blank. 
days there- 7-16 El0.3 Q{IF(I), is the withdrawal rate (ft3/d) 
after JF( I)) associated with this specific 

node. 
17-22 2I3 IF (I), 

JF( I) 

23-32 El0.3 Q(IF(I), 
JF( I)) 

33-38 2I3 IF( I), 
JF(I) 

39-48 El0.3 Q{IF(I), 
JF( I)) 

49-54 2I3 IF( I), 
JF(I) 

55-64 El0.3 Q{IF(Il, 
JF( I) 

65-70 2I3 IF( I), 
JF(I) 

71-80 El0.3 Q(IF(I), 
JF( I)) 

1 1-4 I4 MR Cumulative sum of wi thdrawa 1 This for- These 2 
nodes. mat is cards are 

used only repeated 
if NR times. 
IWDINT=l. 

5-76 24I3 IF( I) ,JF(I), IF(I), 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+l 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. 

1 1-10 El0.3 QU This is the with~rawa 1 rate (ft3/d) 
to be associated with the above 
nodes. -

27. Variant main- None ------- None DUM 1, Dunmy variables for calendar date This is 1 
stem river ·ouM 2, of the average set to be read. variib 1 e- These data 
stages DUM 3 length are read 

spanned each time 
record. step. The 

number for this set of This also 
first 

None ------- None JJ Sequence data used Note.--· 
average stage data. is 1 is when Datum 

record. JJ=NBEGN. for 

IJ(IT), node, and HX(IT): This also 
all 

None ------ None IJ( IT): corre- stage 
HX( IT), spending river stage (ft). is 1 val-
IT=l,NOSTAG record ues 

is 
28. Variant tribu- None ------ None JJ Sequence number for this set of This is 1 These data mean 

tary stream average tributary stream data. variable- are read sea 
stages length each time level. 

spanned step. The 
record. first 

IJP( IT), IJP( IT): node, and HXP(IT): This also 
data used 

None ------ None is when 
HXP(IT), corresponding stream stage is 1 JJ=NBEGN. 
IT= 1 ,NPSTAG (ft). record. 
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5.3 CTIME 

TYPE 

6.1 NUMER OF 
DAYS 

/1.1 NUMBER OF 
SYMBOLS 

1~.2 AREA 
PARAMETERS 

13.1 NUMBER OF 
AREAS 

Figure 11, sheet 1 of 3.- Input-data deck for SUPER~·10CK program. 
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EACH DECK CONSiSTS OF A 
CARD SPECIFYINB THE NUMBER 

OF SYMBOLS FOLLOWED BY I 
TO 8 CARDS OF SYMBOLS AND 

A CODED ARRAY OF ONE CARD 
FOR EACH ROW OF THE MODEL 

' 

16.1 NUMBER OF I r 

SYMBOLS 

20.1 ARRAY FOR 
POTENTIOMETRIC 

SURFACE 

;;:~, 

CONDUCTIVITY OF Il ~j: 19.3 HYDRAULIC I) I? ~~~"~ 
~~'!!:!~~Dm& I I 

'!;~;~~:- ~ 

14. INITIAL 
POTENTIOMETRIC 

ALTITUDE 

-.. -. ·~-----

Figure 11, sheet 2 of ~.--Input-data deck for SUPERMOCK program. 
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23.1 NUMBER OF 
PARTIALLY PEN­
ETRATING NODES 

... ····:=:=:·:===:·:=:=:=:::·:·:=:·rr::m:::::::~:=.·=·=·.·=·=· ·=·=·=·= . 

22.2 WELL IDEN-1:} TIFICATION, :·:·: 
LOCATION 

22.1 NUMBER OF 
OBSERVATION 

WELLS 

21.3 PARTIALLY 
PENETRATING 

STAGES, NODES 

26.1 NUMBER OF 
RATES 

2'S.4 BEBINNING 
SEOUENC£ NUMBER 

26. WITHDRAWAL 
RATES 

:::::::::::::::::::::::::=:::::::::::::::::::::::::: 
22. OBSERVATION 
WELLS 

21.1 NUMBER OF L.-.--...1' 

STAGES AND 
OUTPUT CODE$ 

21. INVARIANT 
STREAM STAGES 

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 

(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 stora9e. 

A suitable value for BALSTD is 5 (percent) or less. 

2. Precipitation parameter 

One card--the only parameter on this card is IRXB, an offset pointer 

into the daily-precipitation array allowing subroutine DREAM to orient it­

self properly in computing accretion. IRXB 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 (MOl) and ending (M02) 

rows, and the beginning (NOl) and ending (N02) columns 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

ing, 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: !CODE, 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, !CODE, 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 (DO) card in the job control. 

6. Daily precipitation and potential evapotranspiration 

A group of cards--card one contains the number of precipitation and 

potential evapotranspiration 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--containing 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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12. 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 cards--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 containinq 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 ma.ny 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 output 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 firs~ 

array, KSYM, controls output of potentiometric-surface altitudes (ft). It 

is included in the data deck only if IPC0(2)=1. The second array, LSYM, 

controls output of accretion rates (ft/day). It is included in the data 

deck only if IPC0(3)=1. The third array, KWSYM, controls output of water­

table altitudes (ft). It is included in the data deck only if IPC0(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=lO and 800<QPER~l,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. 

Either 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 TM10) aquifer 

storage coefficient (if SM10), hydraulic conductivity and thicknesses of 

streambed and lakebed material (if the appropriate optional parameter 

indices indicate nonuniformity), and hydraulic conductivity and thickness 

81 



desired at time steps 500 and 810, then IPC0(3)=1, and two cards would be 

entered for LSYM. The first card would have an 11 A11 punched in column 50 

and the second, an 11 A11 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>O, 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 only.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 
0 

are: NOSTAG, the number of main-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>O). 

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

as fully penetrating (only if NOPP<NOSTAG). 
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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=l if pumpage is 

to be modeled. Code IWDINT=l if a rate is to be associated with several 

nodes, or IWDINT=blank if the rates will vary from node to node. Code 

IWDT=l 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=l. 

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=l, 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 list 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 hydrographs 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 i.n 

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=l). 

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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No 

Read number or yedrs (NYE) of ob­
served data and an arra~ of years 

(data set 7) 

Determine spring highs and fall 
lows for the potentiometric sur­
face and water table passed from 

SUPERMOCK 

No 

Compute spring differences 
for potentiometric sur­

face 

Print spring comparison table 

Compute fall differences for 
potentiometric surface 

Write potentiometric-surface data on 
a disk data set in card images in the 
format of USGS water-level cards 

Write water-table data on a disk 
data set in card images in the 
format of standard USGS water­

level cards 

Call TALLY 
Compute standard devia­
tion for set of differ­

ences 

Call TALLY 
Compute standard devia­
tion for set of differ­

ences 

Figure 12.--Flow diagram of DATE program. 
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Table 3.-DATE program Zisting 

C *****************************~************************************MAl 1 
C MAl ~ 
C MAl 3 
C PROGRAM DATE ~A I 4 
C MAl 5 
C VERSION II MAl b 

C.. MA 1 1 
C 06/26/74 MAl ~ 

C MAl 9 
C BY JOHN TERRY MA I 10 
C MA I 11 
C MA I 12 
C ****************~*****************************~*******************MAl 13 
C ******************************************************************MAl 14 
C MA I 15 
C THIS PROGRAM IS CONSTRUCTED TO PROCESS COMPUTED wATER-LEVEL MAl 16 
C ELEVATIONS FOR THE POTENTIOM~TRIC SURFACE AND WATER TABLE. THESE MAl 17 
C DATA ARE PASSED TO •DATE' BY THE GROUND-wATER-FLOw SIMULATION MAl 18 
C MODELt•SUPERMOCK•. MAl 19 
C THE DATA ARE CONVE~TED TO O£PTH bELOW LAND SURFACE AND ASSIGNEDMAI 20 
C AN APPROPRIATE DATE. MAl 21 
C THE PROGRAM IS CAPABLE OF PERFORMING TWO FUNCTIONS. THE FIRST MAl 22 
C IS ALwAYS PEHFORMEO, THE S~CONU IS OPTIONAL; Cl) THE WATER LEVELS MAl 23 
C AkE HEARRANGED BY WELL (OH NOD[ LEVEL> AND PASSED ON TO A THIRD MAl 24 
C PROGRAM CHYDHOG> IN THE FORM OF A WATER-LEVEL CARD IMAGE. (2) THE MAl 25 
C COMPUTED WATER LEVELS ARE COMPAR£u TO MEASURED WATER LEVELS AT THEMAl 26 
C SAME LOCATIONS FOR THE HIGH IN THE SP~ING AND THE LOW IN THE MAl 27 
C FALL OF A SPECIFIED Y~AR. DIFFERENCES ARE TAKEN AND STANDARD MAl 28 
C DEVIATIONS COMPUTED FO~ THE POTENTIOMETRIC SURFACE. B~CAUSE MANY MAl 29 
C OF THE MEASURED DATA FOR THE wATER TABLE CAN BE DEFINED ONLY MAl 30 
C WITHIN A RANGEtNO STATISTICS ARE COMPUTED FOR THESE DATA. MAl 31 
C MAl 32 
C ******************************************************************MAl 33 
C MAl 34 
C LD - TIME INTERVAL IN DAYS. MAl 35 
C MAl 36 
C NOkDS - NUMBE~ OF wATER LEVEL ELEVATIONS TO BE READ AT EACH POINT.MAI 37 
C MAl 38 
C !STAT - IF !STAT EQuALS 1 , MEASURED DATA WILL BE READ FROM CARDS MAl 39 
C AND COMPAHED WITH COMPUTED DATA. IF !STAT IS NOT EQUAL TO MAl 40 
C 1 , NO MEASURED DATA WILL BE READ AND NO COMPARISON MADE. MAl 41 
C MAl 42 
C WELLS - NUMBER OF WELLS COR NODE LEVELS> FOR WHICH DATA HAVE BEEN MAl 43 
C PASSED FROM SUPERMOCK. MAl 44 
C MAl 45 
C WENO - WELL NUMBER : IR - ROW : IC - COLUMN MAl 46 
C MA I 4 7 
C WTABL - HOLDS COMPUTED WATER-TABLE VALUES. MAl 48 
C MAl 49 
C XWAL - HOLDS COMPUTED POTENTIOMETRIC-SURFACE VALUES. MAl 50 
C MAl 51 
C INITMtlNITDtlNlTY - BEGINNING MONTHtDAYtYEAR MAl 52 
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Table 3.--DATE program listing--Continued 

C MA I 53 
C ELEV - LAND-SURFACE ELEVATIONS AT SPECIFIED WELLS <OR NODE LEVELSJMA! 54 
C MAl 55 
C POT - HOLDS MEASURED WATER LEVELS <IN DEPTH BELOW LAND SUHFACE> MAl 56 
C FO~ POTENTIOMETRIC SURFACE. IF NO MEASURED WATER LEVEL IS MAl 57 
C AVAILABLE AT A SITE,ENTER .9999. MAl 58 
C M1~l 59 
C lSWT - INDICATES HOW MEASU~EO WATER TABLE IS DEFINED. MAl 60 
C RR = CLOSED RANGE. MAl 61 
C HL = MINIMUM DEPTH TO WATER GIVEN. MAl 62 
C RH = MAXIMUM DEPTH TO WATER GIVEN. MAl 63 
C = DEPTH TO WATER DEFINED BY SINGLE VALUE OR NO DEFINITIOM~'I b4 
C OF WATER TABLE POSSIBLE AT THIS SITE. MAl 65 
C M~~I 66 
C WLR - IF ISwT=RRtTHIS IS LOWER VALUE FOR CLOSED RANGE. IF ISwT=RLtM,~l 67 
C THIS IS THE MINIMUM DEPTH TO WATER. MAl 68 
C M~1l 6~ 
C WHR - IF ISWT=RRtTHIS IS U~PER VALUE FOR CLOSED RANGE. IF ISWT=RHtMA~l 70 
C THIS IS THE MAXIMUM DEPTH TO WATER. IF ISWT= , THIS IS •THE'MAI 71 
C DEPTH TU WATER OR .9999 IS INSERTED TO INDICATE THAT NO MAl 7~ 
C DEFINITION OF THE WATER T48LE IS POS~IBLE AT THIS SITE. MAl 73 
C MAl 71t 
C NYE - NUMBER OF YEARS OF O~SEHVED DATA TO BE COMPARED wiTH ~AI 75 
C COMPUTED DATA. HAl 7b 
C MAl 77 
C ITPYR - YEARS SPECIFIED FOR WHICH COMPARISONS BETWEEN MEASUkEO MAl 78 
C AND COMPUTED VALUES AHE TO BE MADE. MAl 79 
C MAl 80 
C **************** 0 **************************************** 0 ***** 0 **MAI 81 
C MAl 82 

INTEGER wELLS MAl 83 
DIMENSION XWAL<60tl50)tlR(60)tiC<60)tWEN0(60)tWTABL<60tl50) MAl 84 
DIMENSION lYEAR(l50>tiDAY(lSO>tlMON(l50)tELEVC60) MAl 85 
DIMENSION POTC2t60)tWLRC2tb0)tCOPOC2t60)tCOWAC2tbO>tPSDFCb0)t ~A.l 86 
lWHR(2t60)tlS~TC2t60)tlQ8(4)tlTPYRC4) MAl 87 

DATA IQB/•R~•,•RL•,•RH'•' 'I MAl 88 
IDQ=lO MAI 89 
100=4 MAl 90 
IDIS=3 MAl 91 
IRD=S MAl 92 
IPT=6 MAl 93 
IPCH=7 MAl 94 
READ (lHDt1) LDtNORDStiSTAT MAl 95 

1 FORMAT ( 12t llt 12) . MAl 96 
READ <IRDt2) WELLS MAl 97 

2 FORMAT (12) MAl 98 
kEAD CIRDt3> CWENO(JX>tiR<JX)tlCCJX)tJX=1tWELLS> MAl 99 

3 FORMAT ( 10 CA4t2!2) > MAl 100 
00 4 IT=ltNORDS MAl 101 
READ <IDQ) <wTABLCJXtiT>tWENO(JX)tJX=1t~ELLS) MAl 102 

4 READ <IDO> <XwAL(JXtiT>tWENO(JX),JX=ltWELLS> MAl 103 
READ <IRDt5) INITMtlNITDtiNITY MAl 104 
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Table 3.--DATE program listing--Continued 

5 FORMAT (3I2) 
READ <IRD,6> <ELEV<IF>,IF=l,WELLS> 

6 FORMAT (13(F6.2)) 
DO 7 IF=1tWELLS 
DO 7 IT=ltNOROS 
WTABL<IF,IT>=ELEV<IF>-WTABL<IFtiT> 

7 XWAL<IFtiT>=ELEV<IF>-XWAL<IF,IT> 
IYEAR<1>=INITY 
IDAY<l>=INITD 
IMON<l>=INITM 
DO 20 J=2,NORDS 
IDAY<J>=IDAY<J-1> 
IMON<J>=IMON(J-1> 
IYEAR<J>=IYEAR<J-1> 
IDAY(J>=IDAY(J)+LD 
IF <IDAY<J>.GT.28> GO TO 8 
GO TO 20 

8 INDX=IMON<J> 
GO TO (9,15t9,13,9,13,9t9,13,9,13t11>t INDX 

9 IF <IDAY<J>.GT.31> GO TO 10 
GO TO 20 

10 IDAY<J>=IDAY<J>-31 
IMON(J)=IMON(J)+1 
GO TO 8 

11 IF <IDAY<J> .GT.31) GO TO 12 
GO TO 20 

12 IDAY<J>=IDAY<J>-31 
IMON<J>=1 
IYEAR<J>=IYEAR<J>+1 
GO TO 8 

13 IF <IDAY<J>.GT.30) GO TO 14 
GO TO 20 

14 IDAY<J>=IDAY(J)-30 
IMON<J>=IMON(J)+l 
GO TO 8 

15 AYEAR=IYEAR<J> 
ATEST=AYEAR/4. 
ITEST=IYEAR(J)/4 
dTEST=ITEST 
IF <ATEST-BTEST> 16,18,16 

16 IF <IDAY<J>.GT.28) GO TO 17 
GO TO 20 

17 IDAY<J>=IDAY<J>-28 
1MON<J>=IMON(J)+1 
GO TO 8 

·1s IF <IDAY(J) .GT.29) GO TO 19 
GO TO 20 

19 IDAY<J>=IDAY<J>-29 
IMON<J>=IM0N(J)+1 
GO TO 8 

20 CONTINUE 
IF <ISTAT.NE.1> GO TO 72 
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MA I 106 
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MAl 109 
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Table 3.--DATE program listing--Continued 

READ <IRDt21> NYEt<ITPYR<l>•l=1tNYE> 
21 FORMAT (512> 

DO 71 N=1tNYE 
COwA(1t1>=1000 
COP0<1t1>=1000 
COP0<2tl>=.001 
COWA<2tl>=.001 
IF ( ITPYR <N> .i:Q.O) GO TO 71 
READ <IRDt22> ( <POT<ltJ> tJ=1tWELLS>.tl=lt2> 

22 FOR~AT (16F5.1> 
READ <IR0.23> ( <ISWT<I,J> tWLR<ItJ) tWHR<I•J> tJ=1•WELLS> •I=1t2> 

23 FORMAT (6<A2t2F5.1>) 
DO 30 I=1tNOROS 
IF <IYEAR<I> .NE.ITPYR<N>) GO TO 30 
IF (IMON<I> .GE.2.ANO.IMON<I> .LE.11> GO TO 24 
GO TO 30 

24 IU=1 
IF <IMON<I>.GE.7> GO TO 27 
00 26 K=ltWELLS 
IF <IMON<I>.EQ.2.ANO.IDAY<I>.LE.LD> GO TO 25 
COPO<IUtK>=AMINl(COPO<IUtK>tXWAL(Ktl>> 
COWA<IUtK>=AMIN1<COWA<IUtK),WTABL<Ktl>> 
GO TO 26 

25 COPO<IUtK>=XWAL<K•I> 
COwA<IUtK>=wTABL<K•l> 

26 CO~TINUE 
GO TO 30 

27 I U=2 
IF <IMON<I>.GT.11> GO TO 30 
DO 29 K=1tWELLS 
IF <IMON<I>.EQ.7.AND.IDAY<I>.LE.LD> GO TO 28 
COPO<IUtK>=AMAX1<COPO(IUtKltXWAL(K,I>> 
COWA(IUtK)=AMAXl<COWA(lUtK)tWTABL<Ktl)) 
GO TO ll9 

28 COPO<IUtK>=XWAL<K,I> 
COWA(IU,K>=WTABL<K,I> 

29 CONTINUE 
30 CONTINUE 

M=O 
31 M=M+1 

DO 32 L=1tWELLS 
PSDF<L>=POT<MtLl-COPO(MtL> 
IF <POT<M•L>.EQ •• 9999) PSDF<L>=.9999 

32 CONTINUE 
CALL TALLY<PSDFtPSTOTtPSAVtPSSDtPSMNtPSMXtWELLS> 
wRITE ( lPTt33) 

33 ,fORMAT ( 1H1) 
IF <M-1 > 34t34t36 

34 WRITE <IPTt3S> ITPYR<N> 
35 FORMAT (60Xt•SPRING 19•tl2/60Xt' (FEB.-JUNE> t) 

GO TO 38 
36 WRITE <IPTt37> ITPYR(N) 
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Table 3.--DATE program listing--Continued 

37 FOHMAT C61Xt 1 FALL 19 1 ti2/60Xt 1 CJULY-NOV.>•> MAl 209 
3R wRITE <IPTt39) MAl 210 
3q FOR~AT <1H0tl8Xt•POTENTIOMETRIC SURFACE 1 t51Xt•WATER TABLE•> MAl 211 

wRITE CIPTt40> MAl 212 
40 FORMAT <lHOt2Xt 1 WELL't5Xt 1 MEASURE0•,6X,•COMPUTE0•,4X,•DIFFERENCE•,MAI 213 

133Xt 1 WELL 1 tSX,•MEASURED'•nXt•COMPUTED•> MAl 214 
wRITE <IPTt4l) MAl 215 

41 FORMAT <1Xt 1 NUMBER 1 t2Xt'DtPTH 8ELOW 1 t3X,•DEPTH BELOW•,ex,•~•,36Xt•MAI 216 
1NUM8ER't2Xt'DEPTH BELOW 1 t3Xt•OEPTH BELOW•> MAl 217 

wRITF.: CIPTt42) MAl 218 
42 FORMAT (9Xt 1 LAND SURFACE't2Xt 1 LAND SURFACE•t52Xt·•LAND SURFACE•t2XtMAI 219 

l 1 LAND SURFACE•> MAl 220 
WRITE ClPTt43) MAl 221 

43 FORMAT <lH > MAl 222 
00 65 I=ltWELLS MAl 223 
IF <ISWTCMtl>.NE.lQB(4)) GO TO 47 MAl 224 
IF CWHR(M,l>.EQ •• 9999> GO TO 60 MAl 225 
IF CPSDF<I>.NE •• 9999) GO TO 45 MAl 226 
wRITE CIPTt44) WENO<I>,COPO(Mtl>tWENOCl>tWHRCM,I>tCOWA(M,I) MAl 227 

44 FORMAT (2XtA4t9Xt•~~•,lOXtFS.lt9Xt'*~'•37XtA4t7XtFS.lt9XtFS.l) MAl 228 
GO TO 65 MAl 229 

45 WRITE ClPTt46) WENO<I> tPOTCMti> tCOPO(M•I> tPSOF<I> tWENOCl) tWHRCMti>MAl 230 
ltCOwA<Mti) MAl 231 

46 FOR~AT <2XtA4t7XtFS.lt9XtFS.lt7XtFS.lt36XtA4t7XtFS.lt9XtFS.l) MAl 232 
GO TO 65 MAl 233 

47 ASSIGN 48 TO IZQ MAl 234 
IF CPSDF<I>.EQ •• 9999> ASSIGN SO TO IZQ MAl 235 
IF <ISwTCMtl> .EQ.IQB(l)) GO TO IZQ, (48t50) MAl 236 
ASSIGN 52 TO IZQ MAl 237 
IF CPSDF<I>.EQ •• 9999) ASSIGN 54 TO IZQ MAl 238 
IF CISWTCMti) .EQ.IQ8(2)) GO TO IZQ, C52t54) MAl 239 
ASSIGN 56 TO IZQ MAl 240 
IF <PSDF<I>.EQ •• 9999) ASSIGN 58 TO lZQ MAl 241 
IF <ISWTCMtl> .EQ.IQB(3)) GO TO IZQ, CS6t58) MAl 242 

48 WRITE CIPTt49) WENO(I) ,POT(Mtl> tCOPOCMtl> ,PSDF<l> tWENO<I> tWLRCMtl)MAI 243 
1tWHRCMtl)tCOWA(Mtl) MAl 244 

49 FORMAT C2XtA4t7XtFS.lt9XtFS.lt7XtFS.lt36XtA4t2XtFS.lt 1 <WL<•,FS.ltSMAI 245 
lXtFS.l> MAl 246 

GO TO 65 MAl 247 
50 w~ITE <IPTtSl> wENO<I>·COPOCMti>tWENO<I>tWLRCMtl)tWHRCMtl>tCOWA(M,MAl 248 

11) MAl 249 
51 FORMAT C2XtA4t9Xt•~~•,10XtFS.lt9Xt'**'t37XtA4t2XtFS.lt 1 <WL< 1 tFS.ltMAI 250 

15XtF5.1) MAl 251 
GO TO 65 MAl 252 

52 w~ITE ClPTt53> wENOCI> tPOTCMti> tCOPO<Mtl> tPSOFCl) tWENOCl).tWLRCMtl)MAl 253 
ltCOWACMti> MAl 254 

53 FORMAT C2XtA4t7XtFS.lt9XtFS.lt7XtFS.lt36XtA4t2XtFS.lt'<WL 1 tllXtF5.MAl 255 
11> MAl 256 

GO TO 65 MAl 257 
54 WRITE <IPTtSS> WENO<I>,COPOCMti>tWENOC!)tWLR(M,I>tCOWACMtl) MAl 258 
55 FORMAT (2XtA4t9X,•*~'tl0XtFS.lt9Xt 1 ~*''37XtA4t2XtFS.lt 1 <WL 1 t11XtF5MAI 259 

1.1> MAl 260 

92 



Table 3.--DATE program listing--Continued 

GO TO 65 MAl 261 
56 wRITE <IPTt57> WENOCI),POTCMtl>tCOPOCMtl>tPSDF<I>tWENO<I>tWHR<Mtl>MAI 262 

ltCO~A(Mtl) MAl 263 
57 FORMAT (2XtA4t7XtF5.lt9XtF5.lt7XtFS.1t36XtA4t8Xt 1 WL< 1 tF5.1t5XtFS.1MAI 264 

1) MAl 265 
GO TO 65 MAl 266 

58 WRITE <lPTt59) WENOCI),COPO<M•I>tWENO<I>twHRCMtl>tCOWA(M,I) MAl 267 
59 FORMAT <2XtA4t9Xt 1 **'t10XtF5.1t9Xt 1 *{•t,37XtA4t8Xt•WL<•tF5.1t5XtFS.MAI 268 

11) MAl 269 
GO TO 65 MAl 270 

60 IF <PSDF<I>-.9999) 63t61t63 MAl 271 
61 WRITE <IPTt62) WENO<I>tCOPOCMtl)tWENO<I>tCOWACMtl) MAl 272 
62 FORMAT (2XtA4t9Xt 1 ** 1 t10XtFS.lt9Xt 1 **'•37XtA4t9Xt 1 **'tlOXtFS.l> MAl 273 

GO TO 65 MAl 274 
63 ~RITE <IPTt64) WENO<I>tPOT(Mtl>tCOPOCMtl>tPSDF<I>tWENO<I>tCOWA(MtiMAl 275 

1> MAl 276 
64 FORMAT <2XtA4t7XtF5.1t9XtFS.1t7XtFS.lt36XtA4t9Xt'**'•10XtF5.1) MAl 277 
65 CONTINUE MAl 278 

WRITE (IPTt66) MAl 279 
66 FORMAT (39X•'-----'> MAl 280 

wRITE <lPTt67) PSTOTtPSAV MAl 281 
67 FORMAT <30Xt•TOTAL =•,F7.1//27Xt 1 AVERAGE =•tF7.1) MAl 282 

WRITE <IPTt68) PSMXtPSMNtPSSD MAl 283 
68 FORMAT <1HOt10Xt•MAX ABSOLUTE DIFFERENCE =••F7.lt3Xt•STANDARD•/11XMAI 284 

1t 1 MIN ABSOLUTE DIFFERENCE =•,F7elt3Xt•DEVIATION =•tFS.1> MAl 285 
WRITE CIPTt69) MAl 286 

69 FORMAT <131<•-•>11Xt 1 * NEGATIVE IF COMPUTED WATER LEVEL IS LOWER TMAI 287 
1HAN MEASURED WATER LEVEL.•> MAl 288 

WRITE <IPTt70) MAl 289 
70 FORMAT <1X•'** NO MEASURED WATER LEVELS AVAILABLE AT THIS SITE.•> ~IAl 290 

IF <M.EQ.1) GO TO 31 MAl 291 
71 CONTINUE MAl 292 
72 DO 83 IXD=1t2 MAl 293 

IF <IXD-2> 75t73t75 MAl 294 
73 DO 74 1=1tWELLS MAl 295 

DO 74 J=1tNORDS MAl 296 
74 XWAL(ltJ)=WTABL<ItJ) MAl 297 
75 DO 82 IF=1tWELLS MAl 298 

IXPH=100 MAl 299 
DO 81 LAZY=1tNORDSt4 MAl 300 
IXPH=IXPH+l MAl 301 
LDIPH=NORDS-LAZY MAl 302 
IF <LDIPH-4) 76t77t77 MAl 303 

76 LOP=NORDS MAl 304 
GO TO 79 MAl 305 

77 LOP=LAZY+3 MAl 306 
IF <LOP.EQ.NORDS> GO TO 79 MAl 307 
WRITE <ID!St78) WENOClF)tlRCIF>tiC<lF),(lMON(J),lDAY(J)tiYEAR(J)tXMAI 308 

1WAL<IFtJ>,J=LAZYtLOP>,IXPH MAl 30Q 
GO TO 81 MAl 310 

78 FORMAT C3XtA4t3Xt213t3Xt312tlXtF6.2tlXt312tlXtF6.2t1Xt312t1XtF6.2~,MAl 311 
11Xt312tlXtF6.2t3Xtl3> MAj 312 
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c 
c 
c 

c 
c 
c 

Tab 1 e 3. -DATE program Z.isting-Conti nued 
• •I I • 

79 WRITE· <ID1St80) WENO<IF> t!R(lf') tlC<IF>, (!MON<J> tiDAY(J) tiYEAR<J> tXMAI 
lwAL<IF•J> ,J=LAZYtLOP> MAl 

80 FORMAT (3XtA4t3Xt2!3t3Xt312tlXtF6.2tlXt312•1XtF6.2tlXt312tlXtF6.2tMAl 
11Xt3!2tlXtF6.2thX) MAl 

IF ( ,L 0 P • E Q ~ N 0 R D S,) G 0 . T Q 8? M A I 
81 CONTINUE MAl 
82 CONTINUE MAl 
83 CONTINUE MAl 

STOP MAl 
END MAl 
SU8ROUTINE TALLY(AtTOTALtAVER,QS,VMINtVMAXtNO) 
UIMENSION A(l) 
DS=O.O 
AVER=O.O 
TOTAL=O.O 
VMIN=l.OE75 
VMAX=.-1. OE 7"5 
SCNT~O.O 
IJO 4 J=1,NO 
IF (A (J) .EQ •• 9999) GO TO 4 

SCNT=SCNT+1.0 

CALCULATE TOTALtMINIMA,MAXIMA 

TOTAL=TOTAL+A(J) 
AA=ABS(A(J)) 
IF <AA-VMIN> 1 ,2,2 

1 VMIN=AA 
2 IF <AA-VMAX) 4,4,3 
) VMAX=AA 
4 CONTINUE 

CALCULATE MEANS AND STANDARD dEVIATIONS 

.XH=O.O 
XX=O.O 
AVt:::R=TOTAL/SCNT 
UO 5 I=l ,NO 
XB=<A<I>-AVEH>**2 

5 XX=XX+XB 
OS=SQRT<XX/(SCNT-1>> 
RETURN 
ENO 
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Outline reference Number of Columns cards 

1. Parameters 1 1-2 

3-5 

6-7 

2. Observation 1 1-2 
wells 

Depends 1-80 
on 
WELLS 

3. Water-table None -------
altitudes 

4. Potentiometric None -------
surface alti-
tudes 

5. Beginning 1 1-2 
date 

3-4 

5-6 

6. Land-surface Depends 1-78 
altitudes on 

WELLS 

7. Years of 1 1-2 
observed 
data 

3-10 

Table 4 .-I11p1t data for DA'l'N p1•og1'am 

Format Program 
Input item variable 

12 LD Time increment, in days. 

13 NORDS Number of water-level altitudes. 

12 !STAT Switch indicating if measured 
data are to be read and com-
pared with computed data. 

12 WELLS Number of observation wells. 

10(A4,212) WENO(JX), WENO(JX) is an alphameric well-
IR(JX), identification number, IR(JX) 
IC(JX), and IC(JX) are the correspond-
JX=l,WELLS ing row and column locations. 

None WTABL(l,J), WTABL(l ,J)--altitude (ft) of the 
WENO(l), water table; WENO(I)--corre-
I=l,WELLS, spond i ng well number. 
J=l,NORDS 

None XWAL(l ,J), XWAL(l,J~--altitude (ft) of the 
WEND( I), potentiometric surface; 
I=l,WELLS, WENO(I )--corresponding well 
J=l,NORDS number . 

. 
12 INITM Beginning month. 

12 INITD Beginning day. 

12 INITY Beginning year. 

13(F6.2) ELEV(IF), Land-surface altitudts for the 
IF=l,WELLS observation wells. 

12 NYE Number of years of observed data 
to be read and compared with 
computed data. 

412 ITPYR(l), Years for which observed data 
I=l,NYE will be entered. 

Remarks 

LD=NDA~ (from SIJPERMOCK). 
NORDS=QPER/NDAZ (from SUPERMO CK). 

ISTAT=l: Yes. !STAT= Blank: No. 

This set of cards should be 
exactly the same as the one 
described in outline refere nee 
22 for SUPERMOCK. 

fach set of data from 1 to ~IE LLS 
comprises 1 unformated, 
variable-len9th record pass 
from SUPERMOCK on disk file 
each time step. 

rach set of data from 1 to \II 
comprises 1 unformated, 
variable-length record pass 
from SUPERMOCK. 

This date will be associated 
the first water levels pass 

ed 
at 

ELLS 

ed 

with 
ed 

from SUPERMOCK at the end a f the 
first time step. 

Should be coded in the same order 
as the observation wells. 

If ISTAT=l, NYE must be >0. 

Code in order. 

The following data must be coded NYE times. There should be a set of observed potentiometric and water-table data for each year 
indicated. 

8. Observed Depends 1-80 16F5.1 POT(l,J), Row 1 of POT holds the spring 
potentiometric- on J=l,WELLS, highs for the potentiometric 

surface and row 2 holds the surface data WELLS 1=1 ,2 fall lows (in feet below land 
surface). 

9. Observed water- Depends 1-72 6(A2,2F5.1) ISm(I,J), SWT(I,J) is a switch indicating 
table data on WLR( I ,J), how the water table is defined. 

WELLS WHR(l ,J), WLR(l,J) may be either the low-
J=l,WELLS, er value for. a closed range or 
1=1 ,2 a minimum depth (ft) to water. 

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 potenti ometri c-',IJrface 
data. However, for ea·.:1 entry, 
3 fie 1 ds must be co•1ed instead 
of 1. 
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Both the highs and the lows 
should be coded in the sarr 
order as the observation w 

e 
ells. 

Possible entries for ISWT(I 
RR: Closed range. 
RL: Minimum depth to wate 
RH: Maximum depth to wate 
Blank: A specific depth : 

water or no defini 
possible. 

If ISWT(l,J)=RR, WLR(l,J)=l 
value of closed range. 
WHR(I,J)=upper value of cl 
range. 

If ISWT(l ,J)=RL, WLR( I ,J )=m 
depth to water. 
WHR(l ,J )=blank. 

,J): 

r. 
r. 
0 

tion 

ower 

osed 

inimum 

If ISWT(l,J)=RH, WLR(l,J)=b 
WHR(I,J)=maximum depth to 

lank, 
water. 

If ISWT(I,J)=blank, WLR(l,J 
blank. WHR(I,J)=specific 
to water or 0.9999 indicat 
definition. 

)= 
depth 
i ng no 



\.0 
0'\ 

2.2 WELL 
BERS AND 
LOCAr/ONS 

2.1 NUMBER OF 
OBSERVATION 

WELLS 

5. BEGINNING 
DATE 

COMPUTED POTENTIOMETRIC SURFACE 

COMPUTED WATER TABLE 

·.-:·:·:~:;:*=~=~=~:=:;..:::::::wm.:x:::::-~¥.~:::=~=~·~ 

2. OBSERVATION ~~~ 
_, I WELLS iii:! 

¥.l 
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.Figure 13.-Input data deck for DATE program. 



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=l: 

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 lows 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 sprfng 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 m~ximum 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. Th,ese 

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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Yes 

No 

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

Call HYDRO 
------------4 Plat hydrograph 

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

****************************************************** MJ~I 1 
* * M~~~ 2 
* HYDROG * MJ' I 3 
* * MJ~ I 4 
* BY * MJ' I 5 
* * MAl 6 
* C. O. MORGAN * MJ'l 7 
* * MAl 8 
* THIS VERSION MODIFIED * MJ'I 9 
* * MJ' I 1 0 
* BY * MJ' I 11 
* * MJ' I 12 
* JOHN TERRY * MAl 13 
****************************************************** MAl 14· 

MJ' I 15 
DIMENSION LYR(4) MAl 16 
DIMENSION I~C<48>• IAQU(3) MAl 17 
DIMENSION MA(46)t MM<l3>• NDAY<12) MAl 18 
DOUBLE PRECISION IHD MAl 19 
COMMON IHD<lBO>tiCODE<2600>tiYR<2600),M0NC2600>tiDAY(2600>tlSAGN(2Mt'I 20· 

1600) ,MST<2600) ,HSCAL<S> tVSCAL<S> tNA(46) tMN(l3) tMDAY<12> tW1 <2600) tlMt~l 21 
2M0N(2)tNYR<2>tiC(20) MAl 22 

DATA MA/lHOt1H1t1H2t1H3t1H4t1HStlH6t1H7tlH8t1H9t1HAt1HBt1HCt1HDt1HMt'I 23 
1Et1HFtlHGt1HHt1HitlHJtlHKtlHLt1HMtlHNtlHOtlHP,lHQ,lHRtlHStlHTtlHU,MAI 24 
21HVtlHWt1HXtlHYtlHZtlH tlH.tlH+tlH-,lH/tlH*tlHtt4Ht l9t4H t2H MAl 25 
31 MAl 26 

DATA MM/4HJANet4HFtB.t4HMARet4HAPRet4HMAY t4HJUNEt4HJULYt4HAUGet4HM~II 27 
lSEP.,4HOCTet4HNOVet4HDEC.t4H I MAl 2A 

DATA NDAY/3lt28t31t30t3lt30t31t3lt30t31t30t31/ MAl 29 
NRRD=99 MAl 30 
IRD=5 MAl 31 
DO 1 I=lt46 MAl 32 
NA<I>=MA(I) MAl 33 

1 CONTINUE MAl 34 
DO 2 I=ltl3 MAl 35 
MN(l)=MM<I> MAl 36 

2 CONTINUf MAl 37 
DO 3 I=ltl2 MAl 38 
MDAY<I>=NDAY<I> MAl 39 

3 CONTINUE MAl 40 
IRC ARRAY--STORAGE OF LENGTH-Of-RECORD DATA <CARD 2>• MAl 41 
W1 ARRAY--WATER-LEVEL DATA. MAl 42 
!CODE ARRAY--CODE FOR STATUS AT WELL AT TIME OF MEASUREMENT. MAl 43 
IYR ARRAY--YEAR OF WATER-LEVEL MEASUREMENT. MAl 44 
MON ARRAY--MONTH OF WATER-LEVEL MEASUREMENT. MAl 45 
!DAY ARRAY--DAY Of WATER-LEVEL MEASUREMENT. MAl 46 
ISAGN ARRAY--SIGN, IF + OF WATE~ LEVEL. MAl 47 
MST ARRAY--MEASUREMENT TYPE. MAl 48 
HSCAL ARRAY--HORIZONTAL SCALE <READ IN~ IN FEET. MAl 49 
VSCAL ARRAY--VERTICAL SCALE <READ IN>1 IN DAYS PER LINE. MAl 50 
NA AP.RAY--DECODING ARRAY OF NUMBERS, LETTERS, A BLANK, AND MAl 51 

SYMBOLS. MAl 52 
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Table 5.--HYDROG program listing--Continued 

C MN ARRAY--MONTHS IN FORM TO BE PRINTED ON HYDROGRAPH. MAl 53 
C MDAY ARRAY--MONTHS IN DAYS PER MONTH, FOR CALCULATING TIME SCALE MAl 54 
C ON HYDROGRAPH • MA I 55 
C IHD ARRAY--HEADING DATA <CARDS 3-20), PRINTED AT TOP OF EACH MAl 56 
C HYOROGRAPH. MAl 57 
C IMON ARRAY--CONTROL CARD SPECIFYING BEGINNING AND ENDING MONTH MAl 58 
C OF HYOROGRAPH • MA I 59 
C NYR ARRAY--CONTROL CARD SPECIFYING BEGINNING AND ENDING YEAR OF MAI 60 
C HYDROGRAPH. MAl 61 

WRITE (6,4) MAl 62 
4 FORMAT (1Hl) MAl 63 

C READ HORIZONTAL SCALE<HSCAL> AND VERTICAL SCALE<VSCAL>. MAl 64 
C HORIZONTAL SCALE (HSCAL) MAl 65 
C SCALE GIVEN WILL BE FOR FEET ACROSS A 10 INCH HYDROGRAPH (10. MAl 66 
C FOR EXAMPLE IS 1 FOOT PER INCH> MAl 67 
C VERTICAL SCALE (VSCAL> MAl 68 
C 1• = DAILY MAl 69 
C 2.5 = 2.5 DAYS PER UNIT MAI 70 
C 5• = 5 DAYS PER UNIT MAl 71 
C 10. = 10 DAYS PER UNIT MAl 72 
C 30. = MONTH PER UNIT MAl 73 
C 366 = YEARLY <2 LINES PER YEAR) MAl 74 
C READ TIME INTERVAL FOR OUTPUT. MAl 75 

5 READ <IRD,6> <IMON<I> tNYR<I> •1=1•2>, <HSCAL<I> tl=l•S>, <VSCAL<I> tl=lMAI 76 
ltS)tNJ MAl 77 

6 FORMAT (4I5tlOFS.OtiS> MAl 78 
Nl=S MAl 79 
N5=5 MAl 80 
IF (NJ.GT.O> N1=NJ MAl 81 
IF CIMON<l>.LT.l) lMON<l>=l MAl 82 
IF CNYRCl>.LT.l> NYRC1>=81 MAl 83 

C CHANGE VERTICAL-SCALE VALUES<VSCAL> TO VALUES USED IN PROGRAM MAl 84 
DO 1 l=ltS MAl 85 
IF CVSCAL<I>.EQ.l.> VSCAL<I>=S.1 MAl 86 
IF CVSCAL<I>.E::Q.2.5) VSCAL<I>=2• MAl 87 
IF CVSCAL<I>.EQ.S.> VSCAL<I>=l• MAl 88 
IF CVSCAL<I>.EQ.lO.> VSCAL<I>=.5 MAl 89 
IF (VSCAL<I>.EQ.30e) VSCAL<I>=.l666667 MAl 90 
IF CVSCAL<I>.EQ.366.) VSCAL<I>=0.027322404 MAl 91 
IF CVSCAL<I>.EQ.5.1> VSCAL<I>=5• MAl 92 

1 CONTINUE MAl 93 
C WRITE HEADING DEFINING SYMBOLS USED ON HYDROGRAPH. MAl 94 

WRITE (6,8) MAl 95 
8 FORMAT <10Xt31HPLOTTED SYMBOLS ON HYDROGRAPHS //15Xt42HA = wELL BEMA! 96 

liNG PUMPED CN = OFF-SCALE PLOT)//15Xt4bH8 = WELL PUMPED RECENTLY (MAl 97 
20 = OFF-SCALE PLOT> //15Xt50HC = NEARBY WELL RElNG PUMPED <P = OFFMAI 98 
3-SCALE PLOT> //15Xt53HD = NEARbY WELL PUMPED RECENTLY (Q = OFF-SCAMAI 99 
4LE PLOT> //15X,35HE = ESTIMATED <R = OFF-SCALE PLOT> //l5Xt57HF = MAl 100 
SORYt PLOTTED VALUE IS WELL DEPTH (S = OFF-SCALE PLOT)//15Xt55HG = MAl 101 
6MEASUREMENT BY ANOTHER AGENCY <T = OFF-SCALE PLOT> //15Xt52HH = lAMA! 102 
7PE MEASUREMENTCRECORDER> <U = OFF-SCALE PLOT> //15Xt58Hl = AFFtCTEMAl 103 
80 BY ATMOSPHE~IC PRESSURE (V = OFF-SCALE PLOT> //15Xt31HJ = OTHE~ MAl 104 
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Table 5.--HYDROG program listing--Continued 

9(W = OFF-SCALE PLOT) //15Xt57HK = MEASUREMENT FROM RECORDER CHAHT MAl 105 
$(Z = OFF-SCALE PLOT) //15Xt89HNOTEoO*WHEN MONTH IS MISSING, JULY IMAI 106 
$5 SUBSTITUTED, WHEN DAY IS MISSING, 1 IS SUBSTITUTED //) MAl 107 

WRITE (6,9) MAl 108 
9 FORMAT <15Xt51HX = UNDISTURBED WATER LEVEL (- = OFF-SCALE PLOT> MAl 109 

1//15Xt80H2t3t4tETC. = NUMBER OF NEARLY E~UAL WATER LEVELS AT APPROMAI 110 
2XIMATELY THE SAME TIME /) MAl 111 

WRITE (6t10) MAl 112 
10 FORMAT (15XttoooQ MAYBE USED FOR FLOWING <LAND SURFACE) WHERE ACTUMAI 113 

1AL WATER LEVELS ARE UNKNOWN•//) MAl 114 
WRITE C6t4) MAl 115 

C IC--IDENTIFICATION OF DATA MAl 116 
READ <IRDtl1) IC MAl 117 

11 FORMAT (20A4l MAl 118 
IF (N5.LT.1> N5=5 MAl 119 

C READ DATA. MAl 120 
C READ TWO rlEADER CARDS. MAl 121 
C LST--STATE CODE MAl 122 
C LC01t LCOc--COUNTY CODE MAl 123 
C LTDGt LTMNt LTSCt LTDIR--LATITUDE IN DEGREES, MINUTES, MAl 124 
C SECONDS MAl 125 
C NOSEQ--SEQUENTIAL NUMBER MAl 126 
C LTPt LNSt LRGt LWEt LSCt L11t L12t L13t L14--LOCAL WELL MAl 127 
C NUMBER OR LOCATION MAl 128 
C OW1t OW2t OW3t OW4--0WNER MAl 129 
C 0 W N 0--0 W N E R,S NUMBER M A I 1 3 0 
C ELEV--ALTITUDE OF LAND SURFACE MAl 131 
C ARTWL--WATER LEVEL OR ARTESIAN MAl 132 
C WMUS--USE OF WATER MAl 133 
C WLUS--USE OF WELL MAl 134 

·· C IAQ--AQUIFER CODt::<S>--MAXIMUM OF 3 MAl 135 
C N01CD--CARD NUMBER MAl 136 
C DEPTH--DEPTH OF WELL MAl 137 
C AXMP--HEIGHT OR UEPTH <-> OF MEASURING POINT IN RELATION MAl 138 
C TO LAND SURFACE MAl 139 
C IRC--RECORD LENGTH <l~ MAXIMUM) MAl 140 
C N02CD--CA~D NUMBER MAl 141 

12 READ <lRDtl3tEND=31) LSTtLCOltLC02tLTDGtLTMNtLTSCtLTDIRtLGDGtLGMNtMAI 142 
1LGSCtNOSEQ,LTPtLNStLRGtLWEtLSCtL1tL2tL3tL4t0WltOW2tOW3tOW4tOWNOtELMAI 143 
2EVtARTWLtWMUS,WLUStCIAQU(I)tl=lt3)tN01CD MAl 144 

13 FORMAT (A2t2A1t312tA1tl3t212tl1t2(A2tA1>tA2t4A1t2Xt3A6tA4tAStF7.0tMAI 145 
13Alt3A3tl1) MAl ·146 

IF <LC01.EQ.NA(42)) GO TO 5 MAl 147 
IF <NS.EQ.5) GO TO 14 MAl 148 
GO TO 15 MAl 149 

14 IF <LST.EQ.NA<3b)) GO TO 5 MAl 150 
15 READ <IRDt16) OEPTHtAXMPt <IRC<I> ti=1t48) tN02CD MAl 151 
16 FORMAT (19Xt2f·S.Ot48A1t2Xtll> MAl 152 

C SET DECIMAL INTO DATA--ELEVt DEPTHt AXMP. MAl 153 
ELEV=ELEVo0.01 MAl 154 
DEPTH=DEPTH00.1 MAl 155 
AXMP=AXMP*0.01 MAl 156 
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Table 5.--HYDROG program listing--Continued 

READ CARDS CONTAINING DESCRIPTION FOR TABLE HEADING. MAl 
IHD--HEADING DATA <MAXIMUM 18 CARDS> MAl 
NOKD--CARD NUMBER FOR EACH HEADING CARD <EXCEPT LAST> MAl 

MX=l MAl 
NX=lO MAl 

17 READ <IRDt18) <IHD(J)tJ=MXtNX>tNOKD MAl 
18 FORMAT (20XtlOA5t9XtAl> MAl 

IF CNOKD.EQ.NAC37)) GO TO 19 MAl 
MX=MX+lO MAl 
NX=NX+lO MAl 
GO TO 17 MAl 

MON--MONTH MAl 
IDAY--DAY MAl 

. IYR--YEAR MAl 
lSAGN--SIGNt IF ABOVE LAND SURFACE (+) MAl 
WI--WATER LEVEL MAl 
!CODE--STATUS AT WELL AT TIME OF MEASUREMENT MAl 
MSTYP--TYPE MEASUREMENT MAl 
MSFREQ--FREQUENCY OF MEASUREMENT MAl 
NO--CARD NUMBER <LAST CARD OF DATA SET NOT NUMBERED> MAl 

19 MY=l MAl 
NY=4 MAl 
MEASTY=O MAl 

20 READ CNlt21) CMONCI)tlDAY(l),lYRCI>tiSAGN(I)tWlCI>tiCODE<I>ti=MYtNMAI 
lY>tMSTYPtMSFHEQtNO MAl 

21 FORMAT (19Xt4(312tAltF6.2tAl)t2A1t2XtAl) MAl 
IF CNY.GT.4.ANO.MSTYP.EQ.NA(37)) MSTYP=MSTCNY-4) MAl 
IF CNY.EQ.4.AND.MSTYP.EQ.NAC37)) MSTVP=NAC11) MAl 
PLACE MEASUREMENT TYPE WITH EACH VALUE. MAl 
DO 22 J=MYtNY MAl 
MST(J)=MSTYP MAl 

22 CONTINUE MAl 
CHECK FOR LAST CARD. MAl 
IF (NO.EQ.NA(37)) GO TO 25 MAl 

23 IF CIYRCNY).GE.1) GO TO 24 MAJ 
NY=NY-1 MAl 
MY=MY-1 MAl 
GO TO 23 MAl 

24 MY=MY+4 MAl 
NY=NY+4 MAl 
MEASTY=MSTYP MAl 
GO TO 20 MAl 
IF A CHANGE OCCURS IN MEASUREMENT TYPE--BACK SPACE, IF NEEDED, MAl 
COUNTERS TO AN OCCUPIED SPACE. MAl 
IF LAST CARD NOT FILLEDt BACKSPACE COUNTER. MAl 

25 IF (IYRCNY>.LT.l> GO TO 26 MAl 
GO TO 27 MAl 

26 NY=NY-1 MAl 
GO TO 25 MAl 

27 CONTINUE MAl 
IF CNY.LE.1) GO TO 28 MAl 
CALL HYDRO TO PLOT HYDROGRAPH. MAl 
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Table 5.--HYDROG program listing--Continued 

~~ 
NY--TOTAL NUMBER OF MEASUREMENTS MAl 209 
NX-·NUMBER OF A6 SPACES HEADING REQUIRES MAl 210 

KYDO=O MAl 211 
CALL HYOROCNYtELEVtOEPTHtNXtKYDO> MAl 212 
IF CKYDO.GT.O> GO TO 28 MAl 213 
WRITE C6t4) MAl 214 
GO TO 12 MAl 215 

28 WRITE (6t29) ( I HD C I > • I= 1 • NX > MAl 216' 
29 FORMAT Cl0Xt20A5) MAl 217 

WRITE C6t30) MON C 1) t IDA Y ( 1 > t I YR ( 1 > , I SAGN C 1 > 'W 1 C 1) t I CODE C 1) MAl 218 
30 FORMAT (' ONLY ONE WATER LEVELt NO HYDROGRAPH POSSIBLE'•'• DATE = MAl 219 

1'tl2t'-'•12•'-'•l2t'• WATER LEVEL= '•A1tF6.2tAl) MAl 220 
WRITE (6,4) MAl 221 
GO TO 12 MAl 222 

31 IF CNS.NE.S> REWIND NS MAl 223 
STOP MAl 224 
END MAl 225-
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Table 5.- H YDROG program listing-Continued 

SUBROUTINE HYORO<NYtELEVtDEPTH,NXtKYDO> HYU 1 
C SUBROUTINE HYDRO TO PLOT HYOROGRAPH. HYO 2 

DIMENSION LYEAR<lO> HYD 3J 
OIMEN~ION SCTOP<ll>t IDAP<2600>• PLOTH(2600)t IOFF<2oOO>t IPLT<260HYO 4 

10), IPT<lOO> HYU 5 
DOUBLE PRECISION IHD HYO 6 
COMMON IHD<l80)tlCODE(2600),1YR(2600),MON<2600)tiDAY<2600)tiSAGN(2HYD 7 

l60Q),MST<2600)tHSCAL(5)tVSCAL<5>tNA(46)tMN(l3),MOAY<l2>tW1<2600>tiHYO A 
2MON(2)tNYR<2>tiC<20) HYO Q 

DATA LYEAR /l880tl890tl900t19l0tl920tl930tl940tl950tl960tl970/ HYD 10 
C SCTOP ARRAY--STORAGE FOR HORIZONTAL SCAL~ PRINT~D ~EFOR~ AND HYO 11 
C AFTER EACH HYDROGRAPH HYU 12 
C IDAP ARRAY--LINES-ON WHICH DATA ARE PLOTTED <VERTICAL>. HYO 13 
C PLOTH ARRAY--PLOT POSITION OF DATA ON THE HORIZONTAL~ HYD 14 
C IOFF ARRAY--NUMBER OF TIMES PLOT IS OFF SCALE. . HYD 15. 
C IPLT ARRAY--CHARACTER OF PLOTTED POINT. HYD 16 
C IPT ARRAY--100 CHARACTER ARRAY FOR ARRANGING AND PRINTING HYD 17 
C A LINE OF THE HYDROGRAPH. HYD 1A 
C DECODE MEASUREMENT TYPE AND PUMPING STATUS. HYD 19 

1 DO 3 I=ltNY HYO 20 
DO 2 J=lt37 HYD 21 
IF <MST<I>.EQ.NA(J)) MST<I>=J HYD 22 
IF <ICODE.<I>.t::Q.NA(J)) ICODE<I>=J HYD 23 

2 CONTINUE HYD 24 
If (MST<I>.EQ.28> MST<I>=1 HYD 25 
IF fMST <I) .EQ.30) ~1ST (I> =2 HYD 26 

C IF MONTH MISSING1 SUBSTITUTE JULY HYD 27 
C IF DAY MISSING1 SUBSTITUTE 1 HYD 28 

IF (MON<I>.LT.1> MON<I>=7 HYO 29 
IF <IDAY<I>.LT.l> IDAY<I>=l .HYD 30 

3 CONTINUE HYO 31 
C IF HIGH AND LOW wATER LEVELS ARE AT FRONT OF RECORDS AND THEY ARE HYD 32 
C NOT IN TIME SEQUENCE, MOVE STARTING POSITION UNTIL ORDERED DATA ARHYD 33 
C ARE ENCOUNTE~ED. HYD 34 
C JYXX - POSITION OF FIRST PROPERLY TIME-SEQUENCED WATER LEVEL IN HYD 35 
C DATA ARRAYS. HYD 36 

JYXX=1 HYO 37 
C AYRR - USED FOR CHECK OF DATA BEING IN TIME SEQUENCE. HYO 38 

IF <IYR<l> .GT.80) IYRXl=IYR<l>-80 HYO 3q 
IF <IYR<l>.LE.80) IYRXl=IYR<1>+20 HYD 40 
AYRR=<FLOAT<IYRX1>~12.>+FLOAT<MON<l>>•<FLOAT<IDAY(l))/lOO.> HYD 41 
DO 4 1=2tNY HYD 42 

C BYRR - USED FOR CHECK OF DATA BEING IN TIME SEQUENCE. HYD 43 
IF <IYR<I> .GT.80) IYRXl=IY~<I>-80 HYO 44 
IF (IYR<I>.LE.BO> IYRXl=IYR<I>+20 HYD 45 
BYRR=<FLOAT(IYRX1>~12.>+FLOAT<MON<I>>•<FLOAT<IDAY<I>>IlOO.> HYD 46 
If <AYRR.GT.BYRR> JYXX=l HYO 47 
AYRR=BYRR HYD 48 

4 CONTINUE HYD 49 
C DETERMINE MAXIMUM AND MINIMUM WATER LEVELS. HYD 50 
C SET PLOT RANGE <TIME> HYD 51 
C LOWER TIME LIMIT. HYD 52 
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Table 5.--HYDROG program listing--Continued 

C KY- POSITION OF FIRST WATER LEVEL IN DATA ARRAY COATE SORTED>. HYD 53 
KY=O HYD 54 

C JYH- USED FOR SORTING FIRST WATER LEVEL COATE FROM CONTROL CAHD>.HYO 55 
IF CNYRC1>.GT.80) JYR=<CNYRC1)-80)*12)+1MONC1) HYD 56 
I F ( N Y ~ ( 1 > • L E • A 0 > J Y R = < C N Y R ( 1 ) + 2 0 ) * 1 2 ) + I r·1 0 N ( 1 ) H Y 0 5 7 
DO 6 I=JYXXtNY HYD 58 

C KYR- USED FOR SORTING FIRST WATER LEVEL <DATE FROM DATA ARRAY>. HYD 59 
IF CIYRCI>.GT.80) KY~=<<IYRCI>-80>*12)+MONCI> HYD-- 60 
IF CIYRCI>.LE.80) KYH=CCIYR(l)+20>*12)+MON<I> HYD 61 
IF CKYR.GE.JYR> GO TO 5 HYO 62 
GO TO 6 HYD- 63 

5 KY=I HYD 64 
GO TO 7 HYD 65 

6 CONTINUE HYD 66 
C UPPER TIME LIMIT. HYD 67 

KY=NY HYD 68 
C JY- POSITION OF LAST WATER LEVEL IN DATA ARRAY (DATE SORTED>. HYD 69 

1 JY=O HYD 70 
IF CNYRC2>.LT.1) GO TO lU HYIJ 71 

C JJYR- USED FOR SORTING LAST WATER LEVELCDATE FROM CONTROL CARD>. HYD 72 
IF CNYRC2>.GT.80) JJYR=CCNYRC2)-80)*12>+IMONC2> HYD 73 
IF (NYR(2).LE.80) JJYR=<<NYRC2)+20>*12>+IMONC2> HYD 74 
DO 9 I=KY,NY HYD 75 

C KKYR- USED FOR SORTING LAST WATER L£VELCDATE FROM DATA ARRAY>. HYD 76 
IF CIYRCI>.GT.80) KKYR=<<IYRCI>-80)*12)+MONCI> HYD 77 
IF CIYRCI>.LE.80) KKYR=CCIYRCI>+20)*12)+MONCI> HYD 78 
IF CKKYR.GT.JJYR> GO TO 8 HYD 79 
GO TO 9 HYO 80 

A JY=I-1 HYD 81 
GO TO 11 HYD 82 

9 CONTINUE HYD 83 
10 JY=NY HYD 84 
11 CONTINUE HYD 85 
12 IF CW1CJY>.Ea.o •• ANO.CICODECJY).EQ.11.0R.ICOOECJY>.EQ.2b.OR.ICODECHYD 86 

lJY>.EQ.2S.OR.ICODE<JY).fQ.23.0R.ICODECJY).EQ.24)) 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.l> GO TO 15 HYO 91 
KYD0=1 HYD 92 
RETURN HYD 93 

C DETERMINE MAXIMUM AND MINIMUM WATER LEVELS FOR HYDROGRAPHS HYD 94 
C BMX - MAXIMUM WATER LEVEL. HYD 95 

15 BMX=<-100000.) HYD 96 
C BMI - MINIMUM WATER LEVEL. HYD 97 

BMI=100000. HYD 98 
DO 17 I=KYtJY HYD ~9 
IF <ISAGN<I>.~Q.NA(37>.0R.ISAGN<I>.EQ.NAC39)) GO TO 16 HYO 100 
CALL CRDCONCISAGN<I>> HYD 101 

16 IF CISAGNCI)eNEeNA(39)) W1CI>=W1Cl>*<-1.> HYD 102 
IF CICODE<I>.EQ.23.0R.ICODE<I>.EQ.24.0R.ICODECI>.EQ.25.0R.ICODE<I~HYD 103 

1.EQ.26> GO TO 17 HYD 104 
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Table 5.--HYDROG program listing--Continued 

BMX=AMAXlCBMXtWl(l)) HYO lOS 
BMI=AMIN1<BMitw1(1)) HYU 106 

17 CONTINUE HYD 107 
DO 18 I=KYtJY HYO 108 
IF CW1CI>.EQ.o •• AND.ICODE<I>.EQ.l1> w1<I>=BMI HYD 109 
IF <ICODE<I>.EQ.16) W1<1>=-1.~DEPTH HYO 110 

18 CONTINUE HYO 111 
C DIFF - DIFFERENCE BETWEEN MAXIMUM ANO MINIMUM WATER LEVEL. HYD 112 

DIFF=BMX-BMI HYD 113 
DO 20 I=1t5 HYO 114 
IF <HSCAL<I>.GT.DIFF> GO TO 19 HYU 115 
GO TO 20 HYD 116 

19 SCALH=HSCAL<I> HYD 117 
SCALV=VSCAL<I> HYO 118 
GO TO 23 HYD 119 

20 CONTINUE HYO 120 
1=5 HYD 121 

21 IF <HSCAL<l>.GE.O.S> GO TO 22 HYD 122 
1=1-1 HYO 123 
GO TO 21 HYO 124 

C SCALH - HORIZONTAL SCALE FOR HYDROGRAPH<SELECTED FROM HSCAL HYD 125 
C ARRAY). HYD 126 

22 SCALH=HSCALCI) HYO 127 
C SCALV - VERTICAL SCALE FOR HYOROGRAPH<SELECTED FROM VSCAL HYD 128 
C ARRAY). HYD 129 

SCALV=VSCAL<I> HYD 130 
C DETERMINE RANGE OF SCALE HYD 131 

23 IF <SCALH.LE.10.> GO TO 24 HYU 132 
C KMM• OMit IMI, CMI - USED TO DETERMINE LOWEST EVEN SCALE VALUE. HYD 133 

KMM=BMI/10. HYD 134 
DMI=KMM010 HYO 135 
IF ((0MI+C-10.)+SCALH>.LT.BMX.ANO.<DMI+<-1·>•SCALH>.GE.BMX) GO TO HYD 136 

124 HYD 137 
BMI=DMI+C-10.) HYD 138 
BMX=BMI+SCALH HYD 139 
GO TO 25 HYD 140 

24 BMI=BMI+C-1.5> HYU 141 
IMI=BMI HYD 142 

C IMX - MAXIMUM SCALE VALUE, EQUAL TO LOWEST SCALE VALUE HYO 143 
CMI=IMI HYD 144 

C PLUS SCALH. HYO 145 
IMX=CMI+SCALH HYD 146 
GO TO 26 HYD 147 

25 IMX=BMX HYO 148 
IMI=BMI HYD 149 

26 SCTOPC11>=IMX HYD 150 
SCTOPCl>=IMI HYO 151 
DO 27 1=2t10 HYD 152 
SCTOP<I>=SCTOP<I-1>-C<SCTOP<l>-SCTOP<11))/10.) HYO 153 

27 CONTINUE HYO 154 
C DETERMINE PLOT POSITION - PLOTH--POSITION ON LINE, IDAP--LINE OF HYO 155 
C PLOT, !OFF--TIMES PLOT IS OFF SCALE. HYD 156 
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Table 5.-HYDROG program listing-Continued 

DO 28 1=1,2600 HYD 157 
IDAP<I>=O HYD 158 
PLOTH<I>=O• HYD 159 

28 CONTINUE HYD 160 
J=O HYD 161 
DO 43 I=KY,JY HYD 162 
J=J+1 HYO 163 

C SLOTH, LOTH, KOTH - USED TO DETERMINE PLOT POSITION OF WATER LE:VELHYD 164 
C ON HORIZONTAL LINE<PLOTH VALUE>. HYD 165 

SLOTH=CW1<I>-SCTOPC11))/CSCALH/100.> HYO 166 
LOTH=SLOTH HYD 167 
KOTH=SLOTH*100. HYD 168 
KOTH=KOTH-CLOTH~100) HYD 169 
IF <KOTH.GE.SO> PLOTHCJ)=PLOTH(J)+l. HYO 170 
IF CKOTH.LE.<-50)) PLOTHCJ>=PLOTHCJ>-1. HYU 171 

C IL - SWITCH FOR CHANGING PLOT SYMBOL ON OFF-SCALE PLOT. HYO 172 
IL=O HYD 173 
PLOTH(J)=LOTH+lOO+IFIXCPLOTH(J)) HYO 174 
IF CPLOTHCJ>.GE.lOl.) IL=l HYO 175 
IOFFCJ>=O HYO 176 

29 IF <PLOTH<J>.LE.100.) GO TO 30 HYD 177 
PLOTH<J>=PLOTHCJ)-100. HYO 178 
IOFFCJ>=IOFF(J)+1 HYD 179 
GO TO 29 HYD 180 

30 IF CPLOTHCJ).LT.O.> PLOTH<J>=PLOTH<J>+100. HYO 181 
IF CPLOTH<J>.LT.l.> PLOTHCJ>=l• HYO 182 
IF CSCALV.GE.s.> GO TO 33 HYD 183 

C IVT - OATECYEAR AND MONTH> CONVERTED TO SINGLE NUMBER FOR HYD 184 
C DETERMINING LINE FOR PLOT. HYO 185 

IF CIYRCI>.GT.80) JYl=IYRCI)-80 HYD 186 
IF <IYR<I>.LE.80) JY1=IYRCI)+20 HYD 187 
IF CIYRCKY>.GT.80) KY1=IYRCKY)-80 HYO 188 
IF <IYRCKY).LE.80) KYl=IYR<KY)+20 HYO 189 
IF <SCALV.LT •• l) GO TO 32 HYO 190 
IVT=<<JY1-KY1>*12)+(MON<I>-MONCKY)) HYO 191 

C AVT - IVT IN HEAL NUMBER FORM. HYO 192 
AVT=IVT HYO 193 

C AINES - LINE OF PLOT MINUS DAY INCREMENT. HYD 194 
AINES=AVT*CSCALV*6.) HYO 195 
IF CSCALV.LT •• l7> GO TO 31 HYD 196 

C DAYV - DAY INCREMENT FOR DETE~MINING LINE OF PLOT<IDAP = HYO 197 
C AINES + DAYV>. HYO 198 

DAYV=IDAY<I> HYD 199 
DAYV=DAYV*CSCALV/5.> HYO 200 

C IDVt JOV, ADV, IDA- VARIABLES USED IN DETERMINING LINE INCREMENT HYD 201 
C FOR I DAP. HYD 202 

IDV=DAYV HYO 203 
JDV=DAYV~lOO. HYD 204 
ADV=JOV-<IDV*100) HYO 205 
IF CADV.GE.1.) DAYV=DAYV+l. HYD 206 
IOA=OAYV HYD 207 
OAYV=IDA HYU 208 
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Table 5.--HYDROG program listing--Continued 

IF CDAYV.GT.CSCALV~6.)) OAYV=DAYV-1. 
C LINE ON wHICH DATA ARE TO BE PLOTTED--IDAPCJ) 

IDAPCJ>=AINES+DAYV 
GO TO 41 

C SET UP IDAPCLINE OF PLOT VALUE> FOR DAILY HYDROGRAPH. 
31 IDAPCJ>=AINES+1. 

GO TO 41 
32 IDAP(J):((JY1-KY1)+1)~2 

IF CMONCI>.LT.7> IDAPCJ>=IDAPCJ>-1 
GO TO 41 

33 IVT=O 
C MDA - MONTH OF -ATER LEVEL BEING EXAMINED. 

MDA=MONCI> 
C NDA - MONTH OF FIRST WATER LEVEL TO BE OUTPUT. 

NDA=MONCKY) 
IF CMDA.LT.NDA) GO TO 35 
IF CCMDA-NDA>.EQ.O) GO TO 37 
MOA=MOA-1 
DO 34 IR=NDAtMDA 
IVT=IVT+MOAYCIR) 

34 CONTINUE 
GO TO 37 

35 NDA=NDA-1 
DO 36 IS=MOAtNDA 
IVT=IVT-r-1DAYCIS) 

36 CONTINUE 
37 IF CIYRCI>.GT.80) JYl=IYRCI>-80 

IF CIYRCI>.LE.80) JYl=IYRCI)+20 
IF CIYRCKY).GT.80) KYl=IYRCKY)-80 
IF CIYRCKY>.LE.80) KYl=IYRCKY>+20 
AVT=IVT+CCJY1-KY1>~365) 
AINES=AVT~CSCALV/5.) 

DAYV=IDAYCI> 
IDAPCJ>=AINES+DAYV 
JMM=4 

C KZZ - EQUAL TO KY-FIRST DATA-VALUE ARRAY POSITION. 
KZZ=KY 

C JZZ - EQUAL TO ARRAY POSITION OF DATA VALUE BEING EXAMINED. 
JZZ=I 

C CHECK FOR LEAP YEAR. 
38 DO 39 IG=JMMt96t4 

DO 39 NZZ=KZltJZZ 
IF CIYRCNZZ).EQ.IG> GO TO 40 

3.9 CONTINUE 
GO TO 41 

40 JMM=IG+4 
IF CIYRCKY>.EQ.IG.AND.MONCKY>.GT.2> GO TO 41 
IF CMONCI>.GT.2> IDAPCJ>=IDAPCJ>+.l 
GO TO 38 

41 IPLT<J>=NAC34) 
IF CIL.EQ.1) IPLTCJ>=NAC40) 

C ICDE - EQUAL TO !CODE OF DATA VALUE BEING EXAMINED. 
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Table 5.--HYDROG p~og~am listing--Continued 

ICDE=ICUDE<I> HYD 261 
IF CICDE.NE.37l IPLT<J>=NACICDE> HYD 262 
IF CIL.EQ.l.AND.ICDE.NE.37> IPLTCJ>=NA<ICDE+13) HYD 263 
IF CIL.tQ.l.AND.IPLTCJ).EQ.NA<34)) IPLTCJ>=NAC36) HYO 264 
IF CICDE.EQ.23.0R.ICDE.EQ.?4.0R.ICDE.EQ.25.0R.ICDE.EQ.~6> GO TO 42HYD 265 
GO TO 43 HYD 266 

42 IPLTCJ>=NA<37) HYD 267 
43 CONTINUE HYD 268 

C IDAPCJ>--VERTICAL LINE OF PLOT, PLOTHCJ>--VALUE OF PLOTTED POINT HYD 269 
C IPLT--CHARACTER OF PLOTTED POINT HYD 270 
C lTV--TOTAL NUMBE~ OF LINES HYD 271 
C MYEARt KYEAR - YEAR OF FIRST MEASUREMENT TO BE ~LOTTED. ~tYO 272 

IF CIYRCKY).GT.80) MYEAR=IYRCKY>+180a HYD 273 
I F < I Y R ( K Y > • L E • 8 0 ) M Y E A R = I Y R C K Y ) + 1 9 0 0 ~i Y 0 274 
IF CSCALV.LT •• 1> GO TO 44 HYO 275 

C IBG - MONTH OF FIRST MEASUREMENT TO BE PLOTTED. HYD 276 
IBG=MON<KY> HYD 277 
GO TO 45 HYD 278 

C KOUT - COUNTER FOR SPACING LINES, PRINTING MONTHS ON PROPER LINES.HYD 279 
44 IBG=l HYD 280 

I F ( I M 0 N C K Y ) • G T • 6 > I B G = 2 t'i Y 0 2 8 1 
45 KOUT=O HYU 282 

IF CSCALV.GE.5.> GO TO 47 HYO 283 
IF <IYRCJY>.GT.BO> JYl=IYRCJY>-80 HYO 284 
IF CIYHCJY).LE.80) JYl=IYRCJY)+20 HYU 285 
IF <IYRCKY>.GT.80) KYl=IYRCKY)-80 HYO 286 
IF CIYRCKY>.LE.80) KYl=IYRCKY>+20 HYD 287 
IF CSCALV.LT •• l) GO TO 46 HYO 288 
IK=SCALV*6• HYO 289 

C lTV - TOTAL NUM~ER OF LINES OF HYDROGHAPH. HYD 290 
ITV=<<<JY1-KY1>~12)+CMON(JY>-MONCKY))+l)*lK HYD 291 
GO TO 55 HYD 292 

46 ITV=C<JYl-KYl>+l)o2 HYO 293 
GO TO 55 HYD 294 

47 ITV=O HYD 295 
C MDX, NDXt IK - VARIABLES USED IN CALCULATING LINES ON A DAILY HYD 296 
C HYDHOGRAPH. HYO 297 

MOX=MONCJY) HYO 298 
NDX=MONCKY) HYD 299 
IK=MDAYCNDX) HYD 300 
IF CMOX.LT.NDX> GO TO 49 HYD 301 
DO 48 I=NDXtMOX HYD 302 
ITV=ITV+MOAYCI> HYD 303 

48 CONTINUE HYO 304 
GO TO 51 HYD 305 

49 NDX=NDX-1 HYO 306 
MDX=MDX+1 HYD 307 
IF CNDX.LT.MDX> GO TO 51 HYD 308 
DO 50 I=MDXtNDX HYO 309 
ITV=ITV-MDAYCI> HYD 310 

50 CONTINUE HYD 311 
51 IF CIYRCJY).GT.BO> JYl=IYRCJY>-80 HYO 312 
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c 
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c 

c 

c 

c 

c 

c 

Table 5.--HYDROG program listing--Continued 

IF <IYR(JY).LE.80) JY1=IYR(JY)+20 
IF <IYR(KY).GT.80) KYl=IYRCKY)-80 
IF <IYR(KY>.LE.80) KYl=IYR<KY)+20 
ITV=<CJY1-KY1>*365)+ITV 
DO 54 IJ=4t96t4 
DO 52 Jl=KYtJY 
IF <IYR<JI).EQ.IJ> GO TO 53 

52 CONTINUE 
GO TO 54 

53 ITV=ITV+l 
54 CONTINUE 

WRITE IDENTIFICATION--ICl TO IC5 AND IHD. 
55 WRITE (6,56) IC 
56 FORMAT (10Xt20A4///) 

WRITE (6,57) <IHD<I>ti=ltNX) 
57 FORMAT (10Xt20A5) 

wRITE (6t58> 
58 FORMAT (//////) 

SET ALL MINUS SCALE VALUES TO PLUS VALUES. 
KEG - VARIA~L£ USED TO DETERMINE WHICH SCALE IDENTIFICATION 

TO WRITE. 
KEG=O 
DO 59 1=1tll 
DETERMINE PROPER SCALE TITLE TO PRINT. 
IF <SCTOP<I>.GE.O.) GO TO 59 
KEG=KEG+1 
SCTOP<I>=SCTOP<I>*<-1.> 

59 CONTINUE 
IF <KEG.EQ.ll) GO TO 63 
IF <KEG.EQ.O) GO TO 61 
WRITE (6,60) 

60 FORMAT (/,39Xt49HWATER LEVEL, IN FEET BELOW OR ABOVE LAND SURFACE 
1/) 

GO TO 65 
61 WRITE (6t62) 
62 FORMAT (/,45Xt40HwATER LEVEL, IN FEET ABOVE LAND SURFACE /) 

GO TO 65 
63 WRITE C6t64) 
64 FORMAT (/,43Xt44HDEPTH TO WATtR BELOW LAND SURFACE, IN FEET /) 

PRINT SCALE VALUES. 
65 WRITE <6t66) <SCTOP<I> ti=1t11> 
66 FORMAT (8Xt1l<F7.lt3X)) 

J=l 
PRINT PLOT BOUNDRY. 
WRITE (6,67) 
lAS - COUNTER TO PRINT OUT LEFT HAND EDGE OF HYDROGRAPHt EITHER 

67 FORMAT (13Xtl01<1H*)) 
AN * OR NUMBER FOR OFF-SCALE INDICATOR. 

IAS=42 
JAS - 'COUNTER TO SET-UP LINE. 
JAS=7 
NKX=l 
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c 

c 

c 
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Table 5.--HYDROG program Zisting--Continued 

KYEAR=MYEAR 
STATEMENTS THROUGH 1000 ARRANGE AND PLOT HYDROGRAPH. 
DO 119 I=1tlTV 
BLANK PLOT ARRAY CIPT). 
DO 68 K=1t100 
IPTCK)=NAC37) 

68 CONTINUE 
SET INTO IPT ARRAY INTERMEDIATE LINES OF DOTS. 
IF CKOUT.EQ.IK.AND.SCALV.GE.l.) GO TO 69 
GO TO 71 

69 DO 70 IOJ=lt100 
IPTCIOJ)=NAC38) 

70 CONTINUE 
GO TO 80 

71 IF CSCALV.LT •• l7) GO TO 72 
IF CSCALV.EQ.o.S.AND.JAS.EQ.I) GO TO 73 
GO TO 76 

72 IF <SCALV.LT.O.l) GO TO 76 
IF CI.GT.3.ANO.CIBG.EQ.S.OR.IBG.EQ.ll).AND.I.LT.<ITV-2)) GO TO 74 
GO TO 76 

73 IF (JAS.EQ.ITV> GO TO 76 
JAS=JA5+6 

74 DO 75 J01=1tl00 
IPTCJ0l)=NA(38) 

75 CONTINUE 
GO TO 80 

76 DO 77 ITY=l0t90t10 
1PTCITY)=NA<38) 

77 CONTINUE 
IF <I.LE.J.OR.I.GE.<ITV-3)) GO TO 80 
IF CNKX.EQ.l) GO TO 80 
NKX=l 
DO 79 IDM=lt10 
IF CMYEAR.NE.LYEARCIDM)) GO TO 79 
DO 78 IDXX=ltlOO 
IPTCIOXX>=NAC38) 

78 CONTINUE 
GO TO 80 

79 CONTINUE 
80 IPTClOO>=NAC42) 

KOUT=KOUT+1 
PDAY- LENGTH OF MONTH IN DAYS<FROM MDAY ARRAY). 
POAY=MDAY(I8G) 
IF DAILY SCALEt DETERMINE NUMBER OF PLOT LINES FOR MONTH. 
IF <SCALV.GE.S.) IK=~DAYOCSCALV/5.) 
IF CSCALV.LT •• 17) GO TO 82 
CHECK FOR LEAP YEAR. 
DO 81 NIT=l880t2000t4 
IF CIBG.EQ.2.AND.KYEAR.EQ.NIT> IK=<PDAY°CSCALV/5.))+le 

81 CONTINUE 
IF <KOUT.LE.IK) GO TO 84 
KOUT=l 
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Table 5.~HYDROG program listing--Continued 

82 IF <SCALV.LT.O.l> GO TO 83 
IF <SCALV.LT •• l7.AND.I.E<J.l) GO TO 84 
IBG=IBG+1 
IF <IBG.EQ.13> IBG=1 
GO TO 84 

83 IF <I.EQ.1) GO TO 84 
IBG=IBG+l 
IF <IBG.EQ.3) IBG=1 

C CHECK FOR PLOTTING OF VALUE ON LINE.· 
84 IF <IDAP(J).E~.I) GO TO 85 

GO TO 94 
C SET PLOT SYMBOL ON LINE. 
C IP - PLOT POSITION ON HORIZONTAL LINE FROM PLOTH ARRAY TO PuT 
C INTO IPT ARRAY. 

85 IP=PLOTH<J> 
IF CIPLT(J).NE.NA<37)) IPT<IP>=IPLT(J) 

C NR - COUNTER FOR MORE THAN ONE NUMBER AT A POSITION. 
NR=2 

C CHECK FOR MORE THAN ONE VALUE 0~ LINE. 
86 IF (J.EQ.(JY-KY+1)) GO TO 89 

IF <IDAP<J>.Nt.IDAP<J+1)) GO TO 88 
C CHECK FOR MORE THAN ONE PLOT AT SAME POSITION ON LINE. 

IF <PLOTH(J).tQ.PLOTH(J+l)) GO TO 87 
J=J+1 

C SET ADDITIONAL VALUES ON LINE. 
IP=PLOTH<J> 
IF <IPLT<J) .N£.NA(37>) IJJT <IP>=IPLT(J) 
GO TO 86 

C SET IN NUMBEH IF MOkE THAN ONE VALUE IS AT SAME POSITION. 
87 NR=NR+l 

IPT<IP)=NA(N~) 

J=J+1 
GO TO 86 

C NOP - VARIABLE TO MOVE OR NOT TO MOVE TO NEXT LINE OF HYDROGRAPH 
C CONTROL IS IDAP ARRAY. 

88 NDP=1 
GO TO 90 

89 NOP=O 
C SET NUMBER FOR OFF-SCALE INDICATOR IN LEFT-HAND COLUMN OF PLOT 
C OR * IF NOT OFF SCALE. 

90 IF <IOFF<J>.LT.l> GO TO 92 
IAS=l 

C ISA - COUNTER FROM IOFF ARRAY• FOR OBTAINING CORRECT lAS VALUE--
C OFF-SCALE INDICATOR IN LEFT COLUMN. 

ISA=IOff(J) 
DO 91 IE=l,ISA 
IAS=IAS+l 

91 CONTINUE 
GO TO 93 

92 IF (IPT<IP>.EY.NA(37)) GO TO 93 
IAS=42 

C J - LINE COUNTER. 
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. Table 5.--HYDROG program listing--Continued 

93 J=NDP+J HYO 469 
C NK- INDEX FOR P~INTING MONTH(MN ARRAY>. HYU 470 

94 NK=IBG HYD 471 
C JOUT, AOUTt MOUlt LOUT--VARIABLES USED TO DETERMINE WHETHER OR HYD 472 
C NOT TO PRINT DAYS AT SlOE OF HYDROGRAPH. HYD 473 

JOUT=O HYD 474 
IF <SCALV.LT •• 1> GO TO 114 HYD 475 
IF <SCALv.LT •• 17) GO TO 110 HYO 476 
IF (KOUT.NE.1> NK=l3 HYO 477 
IF <SCALV.GE.5.) GO TO 97 HYO 478 
AOUT=KOUT HYD 479 
AOUT=<AOUT/SCALV)*5• HYD 480 
MOUT=AOUT HYD 481 
LOUT=AOUT~100. HYD 482 
JOUT=LOUT-<MOUT*lOO> HYD 483 
IF (JOUT.GE.l) 60 TO 98 HYD 484 

C NOUT - DAY COUNTER, PRINTED ON SIDE OF HYDROGRAPH. HYD 485 
NOUT=AOUT HYD 486 
IF <IBG.EQ.2.ANO.NOUT.GT.28) NOUT=28 HYO 487 
DO 95 IKT=1880t2000t4 HYD ~88 
I F < K Y E A R • E Q • I K T • AND • I 8 G • E Q • 2 • A N D • N 0 U T • E tj • 2 8 ) N 0 U T = 2 9 H Y D 4 8 9 

95 CONTINUE HYD 490 
IF <IBG.EQ.l.OR.IBG.EQ.3.0R.IBG.EQ.5.0R.IBG.EQ.7.oR.IBG.EQ.8.0R.IBHYD 491 

1G.EQ.10.0R.IBG.EQ.12> GO TO 96 HYD 492 
GO TO 98 HYO 493 

96 IF <NOUT.NE.30) GO TO 98 HYD 494 
NOUT=31 HYD 495 
GO TO 98 HYD 496 

97 AOUT=KOUT HYO 497 
NOUT=AOUT~<S./SCALV> HYO 498 

98 IF <KOUT.NE.1> GO TO 102 HYD 499 
IF <JOUT.GE.l> GO TO 100 HYO 500 

C A LINE WITH MONTH AND DAY PRINTED - MNt NOUT. HYD 501 
wRITE (6,99) MN(NK>tNOUTtNA<IAS>t<IPT<KJK)tKJK=1t100>tNOUTtMN<NK> HYO 502 

99 FO~MAT (4XtA4t1Xti2t2XtAlt100A1t2Xti2tlXtA4) HYD 503 
GO TO 119 HYD 504 

C A LINE WITM MONTH PRINT~D - MN. HYD 505 
100 WHITE (6,101) MN(NK>tNA(IAS>t<IPT(KJK>tKJK=1t100)tMN<NK) HYD SOb 
101 FORMAT (4XtA4t5XtA1tlOOA1t5XtA4) HYD 507 

GO TO 11~ HYO 508 
102 IF <I.EQ.2) GO TO 106 HYD 509 

IF <KOUT.EQ.2.AND.I~G.EQ.1) GO TO 106 HYD 510 
IF (JOUT.GE.1> GO TO 104 HYO 511 

C A LINE WITH DAY PRINTED - NOUT. HYD 512 
wRITE (6,103> NOUTtNA<IAS>t<IPT<KJK)tKJK=1t100)tNOUT HYO 513 

103 FORMAT (9Xti2t2XtA1t100Alt2Xti2> HYD 514 
GO TO 11Q HYO 515 

C A LINE WITH NO SIDE TIME SCALE. HYO 516 
104 WRITE (6,105) NA<IAS>, <IPT (KJK) tKJK=1t100) HYO 517 
lOS FORMAT <l3XtA1tlOOAl> HYO 518 

GO TO 119 HYO ~19 
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 - MYEARt NOUT. HYD 521 
WRITE (6t107) MYEARtNOUTtNA<IAS)tCIPT(KJK>tKJK=1tl00)tNOUTtMYEAR HYD 522 

107 FORMAT (4Xti4tlXtl2t2XtAlt100A1t2Xti2tlXti4> HYD 523 
GO TO 118 HYD 524 

C A LINE WITH YEAR PRINTED - MYEAR. HYO 525 
108 WRITE C6tl09) MYEA~tNACIAS>tCIPTCKJK),KJK=1tlOO>tMYEAR HYO 526 
109 FORMAT (4Xtl4t5XtAlt100A1t5Xti4) HYD 527 

GO TO 11H HYD 528 
C MONTHLY HYOROGRAPH. HYO 529 

110 IF CNK.EQ.l) GO TO 112 HYO 530 
IF <I.EU.l) GO TO 112 HYD 531 

C A LINE WITH MONTH PRINTED - MN. HYO 532 
WRITE C6t111> MNCNK) tNA<IAS), CIPT<KJK) tKJK=1t100) tMNCNK) HYD 533 

111 FORMAT (7XtA4t2XtA1tlOOA1t2XtA4) HYO 534 
GO TO 119 HYD 53~ 

C A LINE ~ITH YEAR AND MONTH PRINTED - MYEAHt MN. HYO 536 
112 WRITE C6t113) MYEARtMNCNK>tNA<IAS>tCIPTCKJK),KJK=1t100>tMNCNK)tMYEHYD 537 

1AR HYU 538 
113 FORMAT C1XtJ4t2XtA4t2XtAlt100A1t2XtA4t2Xtl4> HYO 53~ 

GO TO 118 HYO 540 
C YEARLY HYUROGRAPH <2 LINES PER YEAR) HYD 541 

114 IF CNK.EQ.1) GO TO 116 HYO 542 
IF <I.EQ.1) GO TO 116 HYO 543 
WRITE Cbt115) NACIAS) t CIPTCKJK> tKJK=ltlOO) HYD 544 

115 FORMAT Cl3Xt101A1) HYO 545 
NKX=2 HYU 54o 
GO TO 119 HYO 547 

116 WRITE (6tl17) MYEARtNACIAS)t(IPTCKJK)tKJK=lt100>,MYEAR HYD 548 
117 FORMAl' C7Xtl4t2Xt101Alt2Xtl4) HYD 549 
118 KYEAR=MYEAR HYD 550 

MYEAR=MYEAR+1 HYO 551 
119 CONTINUE HYD 552 

~RITE C6t67) HYD 553 
C WRITE SCALE AT END OF HYDROGRAPH--IF ALTITUDE GIVE~ CONVERT SCALE HYO 554 
C TO ALTITUDE OF wATER LEVEL. HYO 555 

IF CELEV.LT.1.> GO TO 126 HYO 556 
IF CKEG.GE.1> GO TO 121 HYu 557 
DO 120 ISX=1t11 HYO 558 
SCTOPCISX>=SCTOPCISX>*<-1.) HYD ~59 

120 CONTINUE HYD 560 
GO TO 123 HYD S61 

121 IF CKEG.EQall> GO TO 123 HYO 562 
DO 122 ITX=lt10 HYD 563 
IF CSCTOPCITX>.LT.SCTOPCITX+1)) SCTOPCITX>=SCTOPCITX>*<-1.> HYu 564 

122 CONTINUE HYD 565 
SCTOPC11>=SCTOPC11>~<-1.> HYD 566 

123 DO 124 I=1•11 HYD 567 
SCTOPCI>=ELEV-SCTOP(l) HYO 56~ 

124 CONTINUE HYD 569 
WRITE Cbtl25) CSCTOP(l) •1=1•11) HYD 570 I 

125 FORMAT C7Xt11CF8.1t2X),//55Xt18H ALTITUDE
1 

IN FEET ) HYD 571 
GO TO 127 HYU 572 

116 



Table 5.--HYDROG program listing--Continued 

126 WRITE <6t66) <SCTOP<I>,I=1tll) 
IF <KEG.LT.l> WRITE (6,62) 
IF <KEG.EQ.11> WRITE (6t64) 
IF <KEG.GE.1.AND.KEG.LT.l1> WRITE <6t60) 

127 RETURN 
END 
SUBROUTINE CRDCON<NSG) 
DATA NPS,NPl/lH&tlH+/ 
IF <NSG.EQ.NPS) NSG=NPl 
RETURN 
END 
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Tab 1 e 6. -Input data for /JYUJ((H; r.)r-ogN.urt 

'lutl ine reference NumiJer of Columns Format Program Input item Remarks cards variable 
' 

1. Dates, hydro- 1 1-20 4I5 IMON{ I), Beginning and ending month and If beginning date is omitted, hydro-
graph scales, NYR( I), year for hydrograph plots. qraph will Legin 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 en beginning date 
and end with last water level read. 
If both beginning and ending dates are 
omitted, every water level read wi 11 
be plotted. 

21-45 5F5.0 HSCAL(I), Possible horizontal scales, in Any sea 1 e may be usr~d as long as it 
I=l ,5 feet. fits the field. 

46-70 5F5.0 VSCAL( I), Possible vertical scales, in The possibilities for vertical scales 
I=l,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--ld.O days per line. 
30.0--30.0 days per line. 

71-75 I5 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 I .. uA4 IC Data identification to be 
of data printed with each hydrograph. 

The following data sets must be read for each hydrograph plotted. 

3. Header cards 1 1-2 A2 LST State code. For use with SUPERMOCK, the essential 

3-4 2Al LC01,LC02 
entries on card 1 are LST, LCOl, ELEV, 

County code. and NOlCD, and on card 2, are DEPTH 
and N02CD. 

5-10 3I2 LTDG,LTMN, Latitude, in degrees, minutes, On card 1, if an "*" is coded in 
LTSC and seconds. column 3 or a ";!" in column 2, new 

scale and data ID cards may be 
11 Al LTDIR Latitude direction. entered. This option may be used to 

12-18 13,212 LGDG,LGMN, Longitude, in degrees, minutes, 
separate and identify hydrographs for 
the potentiometric surface and the 

LGSC and seconds. water table. 

19 Al NOSEQ Sequence number. 

20-25 2(A2,Al) LTP,LNS, Local well number or location. 
LRG,LWE 

26-31 A2,4Al LSC,Ll,L2, 
L3,L4 

34-55 3A6,A4 0Wl,OW2, Owner. 
OW3,0W4 

56-60 A5 OWNO Owner's number. 

61-67 F7.0 ELEV Altitude of land surface (ft) at 
we 11. Code to hundreths. 
Decimal is set in program. 

68 Al ARTWL :rype of well. 

69 Al WMUS Use of water. 

70 Al WLUS Use of well. 

71-79 3A3 IAQU( I), Aquifer codes, maximum of 3. 
I=l ,3 

80 I1 NOlCD Card number. 

1 20-24 F5.0 DEPTH Depth of we 11 (ft). 

25-29 F5.0 AXMP Measuring point in relation to 
land surface (ft). 

30-77 48Al IRC( I) Record length. 

80 I1 N02CD Card number. 
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Table 6.-Input data for HYDROG program--Continued 

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

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 

80 Al NOKD Card number. 

5. Water levels None ------- 19X,3I2 MON(I), MON( 1}--month, IDAY(I}--day, These are computed water levels passed 
IDAY(I), IYR(I)--year, Wl(I)--water from DATE on unit 3. 
IYR( I) level .(depth below land surface Water levels for the potentiometric 

in feet). surface for each observation well are ------- 1X,F6.2 Wl (I). read first, then water levels for the 
water table. 

1X,3I2 MON(I), The period of record and frequency 
IDAY( I), are equal to the duration and time-
IYR(I) step increment used in SUPERMOCK. 

Each record is a card image. Card ------- 1X,F6.2 Wl (I) images for an observation well are 

MON(I), 
read until NO (which is set by DATE) ------- 1X,3I2 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 Wl (I) 

------- 1X,3I2 MON(I), 
I DAY( I), 
IYR( I) 

------- 1X,F6.2 Wl (I) 

------- 3X, I3 NO Sequence number. 

, 
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THESE DATA ARE REPEATED 

FOR EACH WELL FOR WHICH 
A HYDROGRAPH IS DESIRED 

WATER-LEVEL CARD IMAGES 

4. HEADERS FOR 
HYDROGRAPHS 

~-HEADER 

CARDS 

I. DATES, HYDRO 
GRAPH SCALE 

AND WATER LEVEL 
READ UNIT 

Figure 15.-- Input data deck for HYDROG program4 
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1. Dates, hydrograph scales, and read unit for water levels 

One card--the first two parameters, IMON(l) and NYR(l), 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. Water 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 

Output from SUPERMOCK includes various illustrations describing input 

data and displays of computed data for the potentiometric surface and 

water table. Figu~e 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 subarea 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 v~lue 

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

line reference number 17. 
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ssssssssss 
ssssssssss 
ss ss 
ss 
ss 
ssssssssss 
ssssssssss 

ss 
ss 

ss ss 
ssssssssss 
ssssssssss 

uu uu pppppppppp EEEEEEEEEE RRRRRRRRRR MM MM 0000000000 cccccccccc 
uu uu PPPPPPPPPP EEEEEEEEEE RRRRRRRRRR MMM MMM 0000000000 cccccccccc 
uu uu PP pp EE RR RR MMMM MMMM. 00 00 cc cc 
uu uu PP pp EE RR RR MM MMMM MM 00 00 cc 
uu uu pp pp EE RR RR MM MM MM 00 00 cc 
uu uu PPPPPPPPPP EEEEEEE RRRRRRRRRR MM MM 00 00 cc 
uu uu PPPPPPPPPP EEEEEEE RRRRRRRRRR MM MM 00 00 cc 
uu uu PP EE. RR RR MM MM 00 00 cc 
uu uu pp EE RR RR MM MM 00 00 cc 
uu uu pp EE RR RR MM MM 00 00 cc cc 
uuuuuuuuuu PP EEEEEEEEEE RR RR MM MM 0000000000 cccccccccc 
uuuuuuuuuu PP EEEEEEEEEE RR RR MM MM 0000000000 cccccccccc 

A MODEL FOR GROUND-WATER FLOW ANALYSIS 

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 

PROJECT TITLE: RED RIVER LOCK & DAM AREA 3 PRECONSTRUCTION ANALYSIS. 

DATE OF ANALYSIS: 5/29/1975 

DURATION IN DAYS: 365. 

BEGINNING ON: 1/ 4/1969 

TIME STEP INCREMENT IN DAYS: 10 

NO. OF ROWS IN GRID: 34 

NO. OF COLUMNS IN GRID: 80 

NODE SPACING IN X DIRECTION IS CONSTANT: 2640.0 FT. 

NODE SP~CING IN Y DIRECTION IS CONSTANT: 2640.0 FT. 

Figure 16, sheet 1 of 21.--Examp1es of output from SUPERMOCK program. 
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BBBBBBBCCCCCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDDDDDDODDAAAAAAAAAAAAAAAA 
BBBHBBBCCCCCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDOODDDODDAAAAAAAAAAAAAAAA 
BBBBBBBCCCCCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDDDDDDOODAAAAAAAAAAAAAAAA 
BBBBBBBCCCCCCCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDDDOODAAAAAAAAAAAAAAAA 
BBBBBBBCCCCCCCCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDOODAAAAAAAAAAAAAAAA 
BBBBBBBCCCCCCCCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDODDAAAAAAAAAAAAAAAA 
BBBBBBBCCCCCCCFAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDODDAAAAAAAAAAAAAAAA 
BBBBBBBCCCCCFFFAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDDDAAAAAAAAAAAAAAAAA 
BBBBBBBCCFFFFFFAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAHHHHHHHAAAAADDDDDAAAAAAAAAAAAAAAAA 
BBBBBBBFFFFFFFFAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAHHHHHHHHAAAADDDDDDAAAAAMMMMMMMAAAAA 
BBBBBBBFFFFFFFFGGGGGAAAAAAAAAAAAAAAAAAAAAAAAAHHHHHHHHAAAALOODODAAAAAMMMMMMAAAAAA 
AAEEEEEEFFFFFFFGGGGGAAAAAAAAAAAAAAAAAAAAAAAAAIIHHHHHHAAAALDDDODDAAAAMMMMMMNAAAAA 
AAEEEEEEOFFFFFGGGGGGGAAAAAAAAAAAAAAAAAAAAAAAAIIJJJJJKKLLLLLDDDDDDDDDMMMMMNNAAAAA 
AAAEEEEEOOFFFFGGGGGGGAAAAAAAAAAAAAAAAAAAAAAAIIIIJJJK~KLLLLLLDDDDDMMMMMMMNNNAAAAN 
AAAAEEEOOOOOOOPP~PPPPPQQRRRSSSAAAAAAAAAAAAIIIIIIJJKKKKKLLLLLLDDMMMMMMMMMNNNANNNN 
AAAAEEEOOOOOOOPPPPPPPQQQQRRRSSSAAAAAAAAVVVVVIIXX~KKKKKKLLLLLLMMMMMMMMMMNNNNNNNNN 
AAAAEEOOOOOOO$$PPPPPPQQQQRRRSSTTAAAAVVVVVVVWXXXXXXXKKYYLLLLLLMMMMMMMMMMNNNNNNNNN 
AAAAAEOOOOOO$$$$$PPPQQQQQRRRRTTTTUUUUVVVWWWWXXXXXXXYYYYYYYAA~MMMMMMM//NNNNNNNNNN 
AAAAAEOOOOO$$$$$$$PPQQQQQ~~~~TTTTUUUUUw~~~W~XXXXXXXYYYYYYAAAMMMMM//////NNNNNNNNN 
AAAAAEOOO$$$$$$$$$$PQQQQ~~~~++++)UUUUUWWWwW222XXZZZZYYYAAAAAMMM////////NNNNNNNNN 

AAAA********$$$$$$$88888~~@++++)}))))))11122222ZZZZZZYAAAAAAMM//////////NNNNNNNN 

AAAA**********$$$88888888~+++++)))))??111122222ZZZZZZZAAAAAA////////33333NNNNNNN 

AAAA************b888888888++++))))????1111122222ZZ>>>AAAAAAA///////3333333NNNNN4 
AAA***********7777888888888+++)????????=111122&~>>>>>AAAAAAAA33333333333333NNNN4 
AAA*******AAA77777777888888::::???????====ll&&&~&>>>>AAAAAAAAAA3333333333333N444 
AAAAAA*AAAAAA667777777778:::::::?????=====&&&&&&~>>>AAAAAAAAAAAAAAAAAAA333334444 
AAAAAA*AAAAAAA66677777779:::::::::(((((((:&&&&&~&~>>AAAAAAAAAAAAAAAAAAA333344444 
AAAAAAAAAAAAAA66677779999:::::::::((((((####&&&&&~AAAAAAAAAAAAAAAAAAAAA334444444 
AAAAAAAAAAAAA6666669999999:::::::::##########&&&&AAAAAAAAAAAAAAAAAAAAA3344445555 
AAAAAAAAAAAAAAA66669999999:::::::::###########&&AAAAAAAAAAAAAAAAAAAAAA3444555555 
AAAAAAAAAAAAAAA66699999999:::::::::###########&~&AAAAAAAAAAAAAAAAAAA444444555555 
AAAAAAAAAAAAAA666999999999:::::::::###########A&&AAAAAAAAAAAAAAAAAAA444AS5555555 
AAAAAAAAAAAAA66669999999999::::::::##########AAAAAAAAAAAAAAAAAAAAA44444AAS555555 
AAAAAAAAAAAAA6666999999~999::::::::##########AAAAAAAAAAAAAAAAAAAAAAA44AAASSSSSSS 

AREA DEFINITION MAP FOR HYDRAULIC CONDUCTIVITY AND EVAPOTRANSPIRATION 

Figure 16, sheet 2 of 21.--Examp1es of output from SUPERMOCK program. 



HC EXPLANATION 

+------------------- ----------------------------------------------·- + 
SEQUENCE I SYMBOL REPRESENTATIVE I HCU I HCL I THK 

NUMBER I WELL NUMBER I 

---------- -------- ----------~----- ---------- ---------- --------
1 • A N999 0.00020 0.00020 45.00 
2. $ · N257 0.02209 0.02209 45.00 
3. y N270 0.01000 0.01000 a5.oo 
4. # N273 0.15000 o.osooo 90.00 
5. w N27o 0.00010 0.01000 67.00 
6. 9 N281 0.02000 0.20000 67.00 
1. 6 N283 0.02000 ·o. 2oooo 35.00 
B. 1 N284 0.02000 0.20000 42.00 
9. ~ N285 0.40000 0.20000 48.00 

1 0. R N287 0.00400 0.04000 31.00 
11. s N289 0.00100 0.00010 23.00 
12. E N290 0.02000 0.00500 so.oo 
13. c N293 0.02000 O~OObOO 63.00 
14. B N308 0.00200 Q.00250 60.00 
15. 0 N381 0.08000 0.00200 50.00 
16. p N382 0.50000 o,. 02000 30.00 
17. Q N383 0.00300 0~02000 35.00 
18. .. N384 0.20000 0 00400 100.00 
19. @I N385 0.03000 0.03500 35.00 
20. + N386 0.00300 0.00868 45.00 
21. T N387 0.00050 0.00700 25.00 
22. u N388 0.00100 I 0.00050 47.00 
23. v N389 0.00400 0.00100 30.00 - I 24. 1 N390 0.00300 0.01000 a5.oo 

N I 25. = N391 0.00200 0.00200 25.00 U1 
26. ( N392 0.00020 0.00500 35.00 
27. ? N393 0.00200 0.01000 36.00 
28. 2 N394 0.00100 0.01000 45.00 
29. I N395 0.00200 0.00001 40.00 
30. ) N398 0.00100 0.00800 13.00 
31. : N399 0.00009 0.01000 65.00 
32. & N400 0.00100 0.00020 55.00 
33. > N401 0.00060 0.01000 ao.oo 
34. F N402 0.04000 o.ooaoo a5.oo 
35. K N429 0.06000 o.oaooo 70.00 
36. I z N432 0.41000 0.02000 66.00 
31. X N433 0.22000 0.04000 37.00 
38. G W128 o.oooos o.oooos 40.00 
39. M G268 0.20000 0.01000 32.00 
40. N G270 0.20000 0.02000 75.00 
41. I G338 o.o8ooo 0.15000 75.00 
42. L G343 0.00300 0.·03000 75.00 
43. J G347 0.03000 0.05000 47.00 
44. H G348 0.10000 0.00500 60.00 
45. 0 G349 0.10000 0.07000 53.00 
46. 3 R654 0.00500 o.oosoo 20.00 
47. 5 R964 0.10000 0.01000 36.00 
48. 4 R970 0.20000 0.02000 50.00 

·-------------------------------------------------------------------· 
Figure 16, sheet 3 of 21.--Examp1es of output from SUPERMOCK pro~~~m. 



ET EXPLANATION 

+-------------------------------------------------------------------------+ 
DEPTH TO I HC<.004 I .004<rlC<.040 I .040<HC<.400 I .400<HC 

WATER TABLE I 
( FT) I 

----------------------------------------------~----------------~---------
1 2.6815 1.8021 1.5209 I 0.3824 
2 1.1486 0.6498 0.4747 I 0.0376 
3 0.6605 0.3068 0.1821 I 0.0056 
4 0.4311 0.1633 0.0763 I 0.0014 
5 0.3030 0.0945 0.0351 0.0004 
6 0.2240 0.0585 0.0178 0.0002 
7 0.1719 0.0383 0.0098 0.0001 
8 0.1358 0.0262 . o.oos8 o.oooo ......_ 

9 0.1098 0.0187 0.0037 o.oooo 
10 0.0905 0.0138 0.0024 o.oooo 
1 1 0.0758 0.0104 0.0016 o.oooo 
12 0.0644 O.OOB1 0.0012 o.o 
13 0.0553 0.0064 0.0008 o.o - I 14 N 0.0481 0.0051 0.0006 o.o 

0\ I 15 0.0421 0.0042 o.ooos o.o 
16 0.0372 0.0034 0.0004 o.o 
17 0.0331 0.0029 0.0003 o.o 
18 0.0296 0.0024 0.0002 o.o 
19 0.0266 0.0020 0.0002 o.o 
20 0.0241 0.0018 0.0001 o.o 
21 0.0219 0.0015 0.0001 o.o 
22 0.0200 o.oo13 0.0001 o.o 
23 0.0183 0.0012 0.0001 I o.o 
24 0.0168 0.0010 0.0001 I o.o 
25 0.0155 0.0009 0.0001 I o.o 
26 0.0144 o.oooa o.oooo I o.o 
27 0.0134 0.0007 o.oooo I o.o 
28 0.0124 o. o o o·6 o.oooo I o.o 
29 0.0116 0.0006 o.oooo I o.o 
30 0.0108 o.ooos o.oooo I o.o 

-------------------------------------------------------------------------

Figure 16, sheet 4 of 21.--Examp1es of output from SUPERMOCK program. 



-N 
....... 

UUUUUUUSSPPPPPUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUWSCPPPPUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUPPWWPPCPPPUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
PPUUUPWWPPCCPPUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
PPPPPPPWPPCPPPUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUuUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
PPPPCPPPPPCPPPPUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
PPPPCCPCCPPPPPPUuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
PSSPCCCCCPPPPPUUUUUUUUUUUUUUuUUUuUUUUUUUUUUUUUUUUUUUUUUUUUUUUwUUUUUUUUUUUUUUUUUU 
PSSPPPCCCPPPCPPUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUPPPPUUUUUUUUUWWWUUUUUUUUUUUUUUUUUU 
SSPPPPCCCPPPCCPPPPWWUUUUUUUUUUUUUUUUUUUUUUUUUPPPPPUUUUUUUUUwWWWUUUUUUUUUUUUUUUUU 
SPPPPPPPPPPCOCPPPPWWUUUUUUUUUUUUUUUUUUUUUUUUUPPPPPPPPUU_UUUUWPPUUUUUUUUUWWPUUUUUU 
UPPWPPPCPPPCCPPPPPwP~UUUUUUUUUUUUUUUUUUUUUUUUUPPPPPPWWPUPPCCPPPPPPPPPPPPPCPUUUUU 
UUCCOCCCPOPCCPPPPPWPPUUUUUUUUUUUUUUUUUUUUUUPPUPPPPPPP~C~PPCPPWPPPSCC~PPPPPPUUUUU 
UUPOOCPCOOOCPPPPPPWPPWWPPPUPPPUUUUUUUUUUUUUUUPPPPPP~PPCwPPPPWWWPPCOPPPPPPPPUUUPP 

UUUWWCPPCCOPPPPPPPPPOPPPPPPPPPPUUUUUUUUUPPPSSSWWPPPSPPPPPPPwWWPCPCCPCP.tCCCCwwPCP 
UUUWCPCCCCCPPPSSPPPPPPPPPPPPWPPUUUUUUPPPPPPSSSWWWWSSPPPPPPPPPCCCPSSC6~CCPPCCCPP 
UUUUWWCCCCCCPPSPPOWPPPPPPWCPWPPPUUUUPPPSWPPPSSWWSSSSPPPPwWPPPUUSSSCC.fCCSSPPSWWWW 
UUUUUWCCCCPPPWCCCOWPwWWSPWPOPPwPPPPPCCCSSPWWWWWWSSSWPWCCWPPWWWWWWCCCCCSSSPPPWWWW 
UUUUUWCCCPCCCCCCCCPWPPPSWPWOCWCSSWPSWCSSPSSPwWWOOSSSPCCCwCUUUUUUUUCPCCPPSWWPW~WW 
UUUUPPPCPCCCPPCPPPCCCCSPOOOSCCSSWPPWWPPPPPWWOOOOSSSCCPCWUUUUUUUUUCCCCPPCCPPPWWWW 
UUUPPPPPPPPPPPPPCCCCCCCSPSSSSSCCSWSSWSWWPPWPWPOOOSSSCCPPWWWWWWWWPPCCWPPCCPPPPWWW 
UUUUPPPPPPwPPwPCCCCPCCCCPSSSSSOOWCCWWwWwPPPPwPOOOSSSCCCUUUUUUUUUPSPUPPCCCPCPPP~w 
UUUUUPPWPPPWCCSCCCCPCCCCCCWPOOOOOCWWWPPPPWWCWPOOOSSCPPCWUUUUUUUUPCPUPPPPPPOCCPPP 
u u u u u up p p p p w p p s p 0 w w p c c c c c c p p 0 00 0 0 p p p p p p p p c c c p p 0 0 s s s c p p u u u uu uuuu up p u u c c s w w c p P.:~.f.~ 
UUUUUUUPUUUPUPPPCwPCCCCCCCCCOOOOPWPPPPPPCCCCPOOOOOSPPPUUUUUUUUUUPPUUUWSWCCCPC¢~·P 
UUUUUUUUUUUUUUPCCCCWWCCCCCCCOOOCCCPPPPWWCCPCWOOOOCPPPUUUUUUUUUUUUUUUUUUUUCOPPPCW 
UUUUUUUUUUUUUUUCCCCSPPPPPCCCCOOCCCPPPPCCCCPCCPOPCCCPUUUUUUUUUUUUUUUUUUUUUCCPPCCw 
UUUUUUUUUUUUUUUUCCOOPPPPPPPPPCCCCCPPPPOCCPPPPPOOCCCUUUUUUUUUUUUUUUUUUUUUUPCPPPWW 
UUUUUUUUUUUUUUUUUCCPPOPPPPPPPPPCCCCCCCCOSPPPPPPOOUUUUUUUUUUUUUUUUUUUUUUUUSPPPWPW 
UUUUUUUUUUUUUUUUUUPPPPPPPPPPPPPWPOCCCCSSSPPPPOOOOUUUUUUUUUUUUUUUUUUUUUUUUCCSWWPP 
UUUUUUUUUUUUUUUUUUPPPPPPUUPPPPPPPPPCPCPPPPPPOUUUUUUUUUUUUUUUUUUUUUUUUUUUUUCSWPPC 
UUUUUUUUUUUUUUUUUUUPPUUUUUUUPPPPPPPPPCPPPPPUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUPCPPPC 
UUUUUUUUUUUUUUUUuUUUUUUUUUUUUPPPPPPPPPPPPUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUPCPCPW 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUPPPPPPPPPPPPUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUPCPCPW 

ROOT-OEPTH 
EXPLANATION 
SYMBOL 

c -----------­
p ------------
5 -----------­
¥1 -----------­
u ------------
0 ------------

ROOT DEPTH 
2.3 
2.5 
?.3 
5.0 
s.o 
s.o 
2.5 

SMSIN= l.OO,KSAT=lO.OQ,ORN=lO.OO•SWF=l20.0~RGF=41l.OO•XNO~M= J.Ou.SMSM= 1.00 

Figure 16, sheet 5 of 21.--Examples of output from SUPERMOCK program. 



-N 
()) 

lllllllllllllllllllllllll11111111111111111lllllllllllllllllllll11111111111llllll 
lAAABCCCEEEEE0088AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABBBAAAAAAAAAAAAAAAAAA1 
1AAABCCEEEEEEEOCBAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABBBBBAAAAAAAAAAAAAAAAA1 
1DAAACEEEHHHEEOCBAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABBBBAAAAAAAAAAAAAAAAA1 
lEEEEEEEHHHHHEDC~AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABBBAAAAAAAAAAAAAAAAl 
lEHHHHHHHHHHHEOCdAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARBAAAAAAAAAAAAAAAAl 
lDDDODEHHHHHHEOBBAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABBAAAAAAAAAAAAAAAAl 
lEEEEEEHIIIHHEDBBAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABBBAAAAAAAAAAAAAAAAl 
lHHHHHHIIIIHEOCBBBBBBAAAAAAAAAAAAAAAAAAAAAAAAAAABBAAAAAAAAAABCBAAAAAAAACCAAAAAAl 
lHHlllllllllHEECCCCCBBAAAAAAAAAAAAAAAAAAAAAAAAABBBBAAAAAAAABBCBBAAAAAAACCCAAAAAl 
lHHHHIIIIIIIHHEEDOOCCBAAAAAAAAAAAAAAAAAAAAAAAAABODBBBAAAAAABBCCCBACCCCCCCCCAAAAl 
lEEEHHHIIIIIIHHEEEEDCBAAAAAAAAAAAAAAAAAAAAAAABBDODBBBBBBBBBBBBBBBDDDDDDDDCCAAAAl 
lCEEEEEHHHIIIlHHHHEDCBAAAAABBBBBAAAAAAAAAAAABBBBODDODCCDODOOHHHHHHHHHHHHDDCAAACl 
1CDEDCEEEEIII11IHHEECBBBBBBBCCCBAAAAAAAAAABBCCCEEEEEDCCCCDHHIIIIIIIIIIIIHHCAAAC1 
lBCEECCCDEHIIIIIIHEEDCCCCCCCCDEBAAAAAAAABBCEEEEEEEEECCCCCDHHHHHHIIIIIIIIIHCCCCCl 
1BBDEDCCOEHIIIIIIHEEDODEEHEEEHEBAAAAAAABBDEEEEEEEEEDCCDDEHHEDEDHIHHHHHHHHHHHHHI1 
lABCEEDCCEHIIHHIIHEEEEEEEHHHHHEDBAAABBBBODDDODDDODDCCDEHHHDBBBBBIIHOODOODOHIIIIl 
lABBCEEOCEHIIHEHIHEEEDDDEHHHHHHDBBBBBBDDCCCCCCCCCCCCCDEHHDBBAAABEIIDDDDDODHlllll 
lAABBCEDCEEHIHEEHIHHHEEEHHHEEHHEDCCCCDEEEOCCCCCCCCCCDEHHOBBAAAABEHIHHHHHIIIIIIIl 
lAAABCDEDDEHllHEHIIIHHHHHHHHHHHHHDDDEEEEEEEEEDDDODDEEEHEBBAAAAABCHIIIIIIIIIIIIll 
lAABBBCDEDDEHHIIEHIIIIIIIIIIIIIIHHHHHHHHHHHHHHEEEEEHHHEBBAAAAAABCEHHHHIIIIIIIlll 
lAAABBBCEEEEEEHIIHIIHHHHIIIIIIIIIIIIIIIIIIIIIHHHHHHHHEDBAAAAAABBCDDDDOHIIIHHHHll 
lAAAABBCDDODDEEHIIIIHEEEEHHHHIIIIIIHHHHIIIIIIIIIIIIHEDCBAAAAAABBBBBBCODHIHCCCDDl 
1AAAABBBBBBBCDEEHIIIHEEDDDEEEHHHHHHEEEEEHIIIIIIIIIHEDCBAAAAAAAA88AAABCODEECBCCC1 
lAAAAABBAAAABCDEEHHHHEEEDCCCDEEEEEEEEEEEHIIIIIIIIHHEOBAAAAAAAAAAAAAABDDDDECBBBBl 
lAAAAAAAAAAABBBDEEEHHHEEEDCCDODDEEEEEEEEHHHHHHHHHHEECBAAAAAAAAAAAAAABBBBOECCCCCl 
lAAAAAAAAAAAAABCDEEEEHHEEEEEEEEEEEEEEEEHHHEEEEEEEEEDCBAAAAAAAAAAAAAAAAABDEHHHEEl 
lAAAAAAAAAAAAAABCDDEEEEEEEEDDDDDDEEHHHHHHfEEODDDDDCBAAAAAAAAAAAAAAAAAAABOEHHHHHl 
lAAAAAAAAAAAAAAABCCDODDODDOCCCCCCOEEHHHHEEODOCCCBBBAAAAAAAAAAAAAAAAAAAABOEHHHHHl 
1AAAAAAAAAAAAAAAABCCCCCCCCCCCCCCCCDEEHHEEEECCBBBBAAAAAAAAAAAAAAAAAAAAAABOEHHHHH1 
1AAAAAAAAAAAAAAAAABBBBBBBBBBBBBBBCCDEEEEDCCBBBAAAAAAAAAAAAAAAAAAAAAAAABBDEHHHHH1 
lAAAAAAAAAAAAAAAAABBBBBBBBBBBBBBBBCCCOOCCBBBBBAAAAAAAAAAAAAAAAAAAAAAAAABDEHHHHHl 
1AAAAAAAAAAAAAAAAAABBBBBBBBBBBBBBBBBBCCBBBAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABDDDDDD1 
11111111lllllll1lllll1111111111lllll1llll1lllllllllllllllllllllll1111111111lllll 

TRANSMISSIVITY MAP OF AQUIFER 
EXPLANATION 

SYMBOL TRANSMISSIVITY 
A ------------ 500.000000 
8 ------------ 3000.000000 
c ------------ 5000.000000 
D ------------ 7000.000000 
E ------------ 9000.000000 
H ------------ .11000.000000 
I ------------ 12000.000000 
1 ------------ o.o 

Figure 16, sheet~ of 21.--Examp1es of output from SUPERMOCK program. 



__, 
1"\) 
\.0 

HBRR88KCCCCCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA0u00UUU000AAAAAAAAAAAAAAAA 
~AAHB~RCCCCCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAOODOOUDOODAAAAAAAAAAAAAAAA 
88ABBBBCCCCCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA4AODODDOOOODAAAAAAAAAAAAAAAA 
H8R8888CCCCCCCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAtODUODODAAAAAAAAAAAAAAAA 
H888888CCCCCCCCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA00000AAAAAAAAAAAAAAAA 
8BR88P.8CCCCCCCCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDDODAAAAAAAAAAAAAAAA 
BBABBBBCCCCCCCFAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDOODAAAAAAAAAAAAAAAA 
888EB88CCCCCFFFAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA0000AAAAAAAAAAAAAAAAA 
8ABABEBCCFFFFFFA4AAAAAAAAAAAAAAAAAAAAAAAAAAAAAHHHHHHhAAAAADU000AAAAAAAAAAAAAAAAA 
RRqHBBAFFFFFFFFAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAHHHHHHHhAAAA000000AAAAAMM~~MM~AAAAA 

kBAAAH8FFFFFFFFGGGGGAAAAAAAAAAAAAAAAAAAAAAAAAHHHHHHHHAAAAL00000AAAAAMMMM~~AAAAAA 

AAEffEEEFFFFFFFGGGGGAAAAAAAAAAAAAAAAAAAAAAAAAIIHHHHHHAAAALDUOOODAAAAMMMMMMNAAAAA 
AAEEEEEEOFFFFFGGGGGGGAAAAAAAAAAAAAAAAAAAAAAAAIIJJJJJKKLLLLLODDOOOOOOMMM~MNNAAAAA 

AAA~E~EEOOFFFFGGGGGGGAAAAAAAAAAAAAAAAAAAAAAAIIIIJJJKKKLLLLLLOOOODMMMMMMMNNNAAAAN 

AAAAEEEOOOOOOOPPPPPPPPQQRRRSSSAAAAAAAAAAAAIJJIIIJJKKKKKLLLLLLOOMMMMMMMMMNNNANNNN 
AAAAEEEOOOOOOOPPPPPPPQQQQRP~SSSAAAAAAAAVVVVVIIXXXKKKKKKLLLLLLMMMMMMMMMMNNNNNNNNN 
AAAAEf0000000$tP~PPPPQQQQRRRSSTTAAAAVVVVVVVWXXXXXXXKKYYLLLLLLMMMMMMMMMMNNNNNNNNN 

AAAAAEOOOOOO$$$$$PPPQQQQQRRRRTTTTUUUUVVVWWWWXXXXXXXYYYYYYYAAMMMMMMMM//NNNNNNNNNN 
AAAAAEOOOOO$$$$$\~PPQQQQQ~~~~TTTTUUUUUW~WWWWXXXXXXXYYYYYYAAAMMMMM/1////NNNNNNNNN 

AAAAAEOOO$$$$$$$~$$PQQQQ~~~~··••lUUUUUWwWWW222XXZZZZYYYAAAAAMMM////////NNNNNNNNN 

AAAA****** 00 $$$$$$$88888~'~++++llllllll11122222ZZZZZZYAAAAAAMM//////////NNNNNNNN 
AAAAoooooooooo$$~888888HA~+++++lllll??111122222ZZZZZZZAAAAAA////////33333NNNNNNN 

AAAAOOOOOOOOOOOOH8H8888888++++)) ll????11111222?.2ZZ>>>AAAAAAA///////J333333NNNNN4 
AAAooooooooooo7777888A88888+++l????????=111122&~>>>>>AAAAAAAA33333333333333NNNN4 

AAAOOOOOOOAAA77777777888888::::???????====ll&&&&~>>>>AAAAAAAAAA3331333333333N444 

AAAAAA 0 AAAAAA667777777778:::::::?????=====&&&&&&&>>>AAAAAAAAAAAAAAAAAAA333334444 
AAAAAA 0 AAAAAAA66~77777779::::::::: I I (((((:&&&&&&&~>>AAAAAAAAAAAAAAAAAAA333344444 
AAAAAAAAAAAAAA66b77779999::::::::: (((( ((####&&&&&&AAAAAAAAAAAAAAAAAAAAA334444444 
AAAAAAAAAAAAA6666669999999:::::: :::##########~&&~AAAAAAAAAAAAAAAAA~AAA3344445555 
AAAAAAAAAAAAAAA6o669999999:::::::::###########&&AAAAAAAAAAAAAAAAAAAAAA3444555555 
AAAAAAAAAAAAAAA66699999999:::::::::###########~&~AAAAAAAAAAAAAAAAAAA444444555555 

AAAAAAAAAAAAAA666999999~99:::::::::###########A~~AAAAAAAAAAAAAAAAAAA444A55555555 

AAAAAAAAAAAAA666h9999999999::::::::##########AAAAAAA~AAAAAAAAAAAAA44444AA5555555 

AAAAAAAAAAAAA66669999999999::::::::##########AAAAAAAAAAAAAAAAAAAAAAA44AAA5555555 

COEFFICIENT-OF-STORAGE ~AP 

SYMBOL AQUIFER WA TER-T AFiLE 
COEFFICIENT COEFFICIENT 

A 0.00010000 0.099~9996 

$ 0.00100000 0.09999996 
y 0.00100000 0.14999998 
# o.ooosoooo 0.14999998 
w 0.00100000 0.01000000 
9 0.001uOOOO 0.01000000 
6 0.00010000 0.01000000 
1 0.00001000 0.01000000 
H 0.00100000 0.19999999 
R 0.00100000 0.19999999 
s 0.0011JOOOO 0.09999996 
E 0.00100000 0.09999996 
c 0.000-'\0000 0.09999996 
H 0.00100000 0.01000000 
0 0.00100000 0.06999999 
p O.u0001000 0.01000000 
Q 0.00001000 0.01000000 
0 0.00010000 0.07999998 
(ci 0.00100000 0.09999996 

0.00100000 1).09999996 

Figure 16, sheet 7 of 21.--Examp1es of output from SUPERMOCK program. 



T 0.00100000 0.09999996 
u 0.00010000 0.01000000 
v 0.00001000 0.01000000 
1 0.00100000 0.01000000 
= 0.00100000 0.09999996 

0.00100000 0.09999996 
? 0.00100000 0.09999996 
2 0.00100000 0.09999996 
I 0.00100000 0.09999996 
) 0.00100000 ().02000000 

o.ooo.soooo 0.01000000 
& 0.00100000 0.09999996 
> 0.00100000 0.19999999 
F 0.00100000 o.osoooooo 
K 0.00001000 0.02000000 
z 0.00100000 0.14999998 
X 0.00100000 0.14999998 

~ G 0.00100000 0.01000000 w 
0 M 0.00100000 0.11999995 

N 0.00100000 0.09999996 
I 0.00100000 o.osoooooo 
L 0.00100000 0.01000000 
J 0.00100000 0.09999996 
H 0.00001000 0.09999996 
D 0.00100000 0.09999996 
3 0.00010000 0.01000000 
5 0.00100000 0.19999999 
4 0.00001000 o.osoooooo 

CONDUCTIVITY OF STRCAMBED AND LAKEBED MATERIAL-- o.oosooo 

Figure 16, sheet 8 of 21.--Examp1es of output from SUPERMOCK program. 
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33333333333333333333333333333333333333333333333333333333333333333333333333333333 
3 H 3 
3 ~ 3 
3 8 3 
~ H 3 
3 A 3 
3 8 3 
3 8 c 3 
l FF 8 C 3 
3 F F H CC C 3 
JF FFFFFF H H C CC C 3 
3 F H H CCCCCCC 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 HHHJDDD 8 l 3 
3 A AA~ A G 0 8 88 3 
3 AA A A G DO DDDBB H F 3 
3 A II GGGG 0 GGG F3 
3 DO GG J G GG F3 
3 0 FFFFFF GGG H G 6 FF 3 
3 0 G AAAA G G DO J GGG 3 
3 0 !A AAAA JO GOOD 0 0 3 
3 G J J G DO DOD 3 
3 G J GG 3 
3 DGGGI KKJDDDD D 3 
3 GGDD K J 0 0 3 
3 DODD 3 
3 3 
333333333333333333333333333333333_ 333333333333333333333333333333333333333333333 

MAP OF THICKNESS OF STREAMBED AND LAKEBED MATERIAL 

SYMBOL THICKNESS 
3 ---------------- (QUTSIUE SYSTEM> 
A ---------------- ?0. 
~ ---------------- 20. 
c ---------------- o. 
0 ---------------- s. 

---------------- n. 
F ---------------- ?. 
G ---------------- 10. 
H ---------------- 0. 
r ---------------- 1?. 
~ ---------------- 2. 
K ---------------- 1. 
L ---------------- 40. 

Figure 16, sheet 9 of 21.--Examp1es of output from SUPERMOCK program. 



0************************************* INVAHIANT PARTIALLY PENETRATING STREAM STAGES ************************************** 
STAGE R# C# P# C# R# C# R# C# R# C# R# C# R# C# R# C# R~ C# R# C# ~# C# R# C# R# C# R# C# R# C# R# C# R# C# R# C# 

---------------------------------------------------------------------------------------------------------------------------------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 ~5 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 lA 22 18 
96.000000 23 17 22 17 21 16 20 17 19 17 1M 1o 19 16 20 1~ 20 14 19 13 19 12 19 11 18 11 17 10 17 9 18 13 19 8 __. 
96.000000 20 7 19 6 18 5 17 4 16 4 15 15 5 14 6 13 6 w 4 

N 

Figure 16, sheet 10 of 21.--Examp1es of output from SUPERMOCK program. 



~ 
w 
I-
Vl 
>- ~ Vl <( 

l&J 
w 0:: 
I ~~--
I- <(Vl 

UJ 
z 0::~ - 1-Z Vll-4 

.V) ..... 
~ ~<( 

<{ zo:: 
w w 1-41-
0:: 0~1-U.J 
..... OW<lZ 
Vl ZI-O::W Vll-0.. 
u.. ~>-W 
0 <lVlZ>-

w UJ_J 
0.. O::WO.....J <( z 1-0 <( 
2: 0 Vl->--- IVl...JI-
z ..... ZI-...JO:: 
0 <( 0::;:):::><( - z ZOU..Q 
..... <( 
<( ·_J I I I 
u 0.. I I I 
0 X 
_J w * MU..O.. 

I 

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMC""'MMMM 
MO 0 * * 0 0 * * 0 * * 0 0 0.. * 0 * * * * * 0.. 0.. * * * * * * * * * M 
M* * * * * * * * * * * * * 0.. * * * * * * 0.. * * 0.. * * * * * * * * M 
M* * * * * * * * * * * * * * 0.. * * * * * * * * 0.. * * * * * * * * M 
M* * * * * * * * * * * * * * 0.. * * * * * * * 0.. * * * * * * * * * M M* * * * * * * * * * 0.. * 0.. 0.. * * * * * * * * 0.. 0.. 0.. * * * * * * * M 
M* * * * * * * * * 0.. * 0.. * * * * * * * * * * * * 0.. * * * 0 0 * 0 M M********O..************O..O..O..O..OOOOO**M MO * * 0 0 * * 0 0 0.. * * 0 0 * 0 0 0 0 * * 0.. * * 0 0 0 0 0 0 * 0 M 
M* 0 0 0 0 0 * * * 0.. * * * * * * 0 0 * 0.. 0.. 0.. * * * * 0 * 0 * * 0 C"l 
MO * 0 * * 0 * * * * 0.. * * 0 * 0 * 0 0.. 0.. 0 * 0 * * * * * * * * * M 
M* * 0 * * * * * * * 0.. * * * * * * * * * 0.. * * * * * * * * 0 * * M 
M* * * * * * * * * * 0.. * 0 * * * * * * * 0.. * * * * * * * * * * * M M**********O..*****O..O..*O..O..***********M 
M**********O..*****O..O..O..*O..***********M 
M**********O..****~O..***O..***********I"'l 
M********O..O..*****O..*****O..**********I"'l 
M******O..Cl.O..******~****O..***********I"'l. M* 0 * 0 * * * 0 * * * * * * 0.. * * * * * 0.. * * * * * * 0 0 * * * M 
M* * * * 0 * * * * * * * * * 0.. * * * * 0.. * * * * * * * * * * * * M 
M* * * * * * * * * * * * * 0.. * * * * 0.. * * * * * * * * * * * * * C"l M* 0 * 0 * * * 0 * * * * 0 0.. * * * 0 0.. * * * * * * * * * * * * * M 
M* * * * * * * * * * * * * 0.. * * * * 0.. * * * * * * * * * * * * 0 C"l 
M* * * * * * * * * * * * * 0.. * * * * 0.. * * * * * * * * * * * * * C"l MO 0 * * * * * * * * * * * 0.. 0 * * 0 0.. * * 0 * * * * 0 * 0 * 0 * t"l 
M**************O..***O..O..O..O..**********M 
t"') * * * * * * * * * * * * a. 0.. * * * * a.·* * 0.. * * * * * * * * * * t"') 
M************O..********O..O..*O..O..******M 
M************O..********O..*O..**O..*****I"'l 
M* * * * * * * * * * * * 0.. * * * * * * * * * * * * * 0.. * * * * * C"l 
M* * * * * * * * * * * * 0.. * 0 * * * * * * * * * * * 0.. * * * * * C""' M* * * 0 * 0 * * * * * * 0.. * 0 * * * * * * * * * 0..0.. * * * * * * M 
M* * * * * * * * * * * * 0.. * * * * * * * * * * * 0.. * * * * * * * C""' M* * * 0 * 101 * * * * * 0 0..* * * * * 0 * * * * * * 0..0..* * 0 * * M 
M* * * * * * * 0 * * * 0 0..* * * * * * * * * 0 * * 0..0..0 * * * * M 
M* * * * * * * * * * * * 0.. * * * * * * * * * * * * 0.. * * * * * * C""' M*************Cl.*********O..O..O..O..*****M 
M* * * * * * * * * * * * * 0.. * * * * * * * * * 0.. * * * * * * * * M M* * * * * * * * * * * * * * 0.. * * * * * * * * 0.. 0.. 0.. * * * * * * C"l 
M* * * * * * * * * * * * * * 0.. * * * * * * * * * * 0.. * 0.. * * * * C""' 
M* * * * * * * * * * * * * * 0.. * * * * * * * * * * * 0.. 0.. * * * * C""' 
M* * * * .0 * * * * * *· * * 0 * 0.. * * * * * * * * * * * * 0.. * * * M 
M* * * * * * * * * * * * * * * 0.. * * * * * * * * * * * * * 0.. * * C""' 
M* * * * * * * * * * * * * * * 0.. * * * * * * * * * * * * 0.. * * * C"l 
M* * * * * * * * * * * * * * * * 0.. * * * * * * * * * * * 0.. 0.. * * M M* * * * * * * * * * * * * 0 0 * 0.. * * * * * 0 * .0 * * * 0.. .0 0 * M 
M* * * * * * * * * * * * * * * * 0.. * * 0 * * * * * * * 0.. 0.. 0 * * M 
M* * * * * * * * * * * * * * * * 0.. * * * * * * * * 0.. 0.. * 0.. 0.. * * C""' 
M**************Cl.Cl.********O..O..**O..***M 
M* * * * * * * * * * * * * 0.. * * * * * * * * * * 0.. 0.. * * 0.. * * * C""' 
M*************O..**********O..O..***O..O..*M 
M* * * * * * * * * * * * * * 0.. * * * * * * * * * 0.. * * * * * 0.. * C""' 
M* * * * * * * * * * * * * 0.. * * * * * * * * * * * 0.. * * * * 0.. * C""' 
M* * * * * * * * * * * * * 0.. * * * * * * * * * * * 0.. * * * * 0.. * C""' 
M* * * * * * * * * * * * * 0..0..* * * * * * * * 0..0..* * * * 0..* * C""' 
M* * * * * * * * * * * * * * * 0.. * * * * * * * 0.. * * * * * 0.. * * C""' 
M* * * * 0 * * * * .0 * * * * * 0.. * * * * * * * 0.. * * * * * 0.. * * M 
M* * * * * * * * * * * * * * * 0..* * * * * 0..0..0..* * * * * 0..* * C""' M*************O..O..***O..O..O..Cl.Cl.O..****O..***M 
M* * * * * * * * * * * * 0.. * * * * * 0.. * * * * * * * * * 0.. * * * C"l M* * * * * * * * * * * * 0.. * * * * * * 0.. 0.. * * * * * * * 0.. * * * C"l 
M***********O..O..*****O..O..********O..***M 
M**********O..*O..*****O..O..O..*******O..***M M*********Cl.*Cl.*Cl.***O..O..*O..O..*****O..****M M********O..*O..*O..***O..O..*O..****O..O..O...O****M 
M***O..O..*O..Cl.*O..*Cl.******Cl.***Cl.O..********M 
M*O..O..**O..******Cl.*****Cl.***Cl.*********M 
C""'O.. * * * * * * * * * * * * 0.. * * * 0.. * * * * * * * * * * * * * * C""' M* * * 0 0 * * * * * * 0..0.. * * * * O..* * * * * * * * * * * 0 * * M 
!"")* * * * * * * * * * Q.. * * * * * 0.. a..************** C""' 
M* * * * * * * * * 0..* * * * * 0.. * * * * * * 0 * * * * * * * * * C"l M.O .0 * * * * * * * 0.. * * * * * 0.. * .0 * * .0 * .0 * * * * * * * * * M 
M* * * .0 * * * * * 0.. * * * * * * 0.. 0.. * * * * * * * * * * * * * * M 
M* * * * * * * * * 0.. * * * * * * * * 0.. * * * * * * * * * * * * * M M* * * * * * * * * 0.. * 0.. 0.. * * * * 0.. * * * * * * * * * * * * * * M 
M*******O..O..O..***Cl.**O..***************M 
M* * * * * * * 0.. * * * * * 0.. 0.. 0.. * * * * * * * * * * * * * * * * M 
M* * * * * * * * 0.. * * * * * * * * * * * * * * * * * * * * * * * M 
M* * * * * * * * * 0.. * * * * * * * * * * * * * * * * * * * * * * C""' 
t"l~C""'MC"lM~C""'C""'C"lC""'MMC"lM~MMMMMMMMMMMMMMMMMM 
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NODE LEVEL MAP OF FLOW SYSTEM 

EXPLANATION 

1 -- INSIDE FLOW SYSTE~ WITH HEAD NOT SPECIFIED 
2 -- INSIOE.FLO~ SYSTEM WITH HEAD SPECIFIED 
3 -- OUTSIDE FLO~ SYSTEM 

33333333333333333333333333333333333333333333333333333333333333333333333333333333 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
31lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
31lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll113 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll113 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
3lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll13 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
3llllllllllllllllllllllllllllll111lllllllllllllllllllllllllllllllllllllllllllll3 
3lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll]ll3 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll'3 

~ 3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
~ 3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 

. 3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
3lllllllllllllllllllllllllllllllllllllllllllllllllllllllllll"lllllllllllllllllll3 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
3lllllllllll.lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
3111lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
3llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll3 
33333333333333333333333333333333333333333333333333333333333333333333333333333333 

Figure 16, sheet 12 of 21.--Examp1es of output from SUPERMOCK program. 



MAP OF HEAD DISTRIBUTION IN AQUIFER 

TIME-- o.o DATE-- 1/ 4/1969 

$ -- FULLY PENETRATING STREAM OR LAKE 

= -- PARTIALLY PENETRATING STREAM OR LAKE 

o -- PUMPING WELL 

SYMBOL RANGE OF HEAD <FEET> 

A 60.0000 TO 66.0000 
8 66.0000 TO 72.0000 
c 72.0000 TO 78.0000 
D 78.0000 TO 84.0000 
E 84.0000 TO 90.0000 

__, F 90.0000 TO 96.0000 
w G 96.0000 TO 102.0000 CJ"1 

H 102.0000 TO 108.0000 
I 108.0000 TO 114.0000 
J 114.0000 TO 120.0000 
K 120.0000 TO 126.0000 
L 126.0000 TO 132.0000 
M 132.0000 TO 138.0000 
N 138.0000 TO 144.0000 
0 144.0000 TO 150.0000 
p 150.0000 TO 156.0000 
Q 156.0000 TO 162.0000 
R 162.0000 TO 168.0000 
s 168.0000 TO 174.0000 
T 174.0000 TO 180.0000 
u 180.00 

Figure 16, sheet 13 of 21.--Examp1es of output from SUPERMOCK program. 



_... 
w 
m 

12345678901234567890123456789012345678901234567890123456789012345678901234567890 
2PPGGGGGGFF£=EFGGGKKPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPOODDDOPPPPPPPPPPPPPPPPPP2 
3PPKGGGGGGFFE=EFFFGKPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPDDDDDDOPPPPPPPPPPPPPPPPP3 
4PLKGGGGGGFFE=EEEEFGKPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPDDOOPPPPPPPPPPPPPPPPP4 
SPKGGGGGGGGFFE=EEFGKPPPPPPPPPPPPPPPPPPPPPPPPPPPPKPPPPPPPPPPPDDKPPPPPPPPPPPPPPPPS 
6GGGGGGGGGFFFE=EFGKPPPPPPPPPPPPPPPPPPPPPPPPPPPPKGKPPPPPPPPPKODOGKPPPPPPPPPPPPPP6 
7GGGGGGGGFFFF=OEFGKPPPPPPPPPPPPPPPPPPPPPPPPPPKKGFGKKKKPPPPKGFDDFGPPPPPPPKPPPPPP7 
AGGFFGGGFFFFFE=EFGGKPPPPPPPPPPPPPPPPPPPPPPPPKGGFEFGGGGKKPKGFFD=FGKPPPPPKGKPPPPP8 
9FF==FFFFFFFFE=EFFFGKPPPPPPPPPPPPPPPPPPPPPPKGFFEEEFFFFGKKGFEED=FFGKKKKKGFGKPPPP9 
Of=F=FFFEEFFFEE=EEEFGKPPPPPPPPPPPPPPPPPPPPKGFEEEEEEEEFGGGGFEDD==FGGGGGGF=FGKPPPO 
1=FF======EFFE=D=DEEFGKPKKKPKKKPPPPPPPPPKKKKGFEEEDDEEFFFFFEEDDD=FFFFFF==D=FGKKK1 
2GGFFEFFEE=EFEE=E=DEEFGKGGGKGGGKPPPPPPPKGGGGGFEDDODDDDEEEEDDDDDD======DDDD=FGKG2 
3GGGG=FFFFE=EE=E=E=EEFGGFFGGFFFGKPPPKKKGFFFFFFDCCCCCCDDODDDODDDDDDDDDDDDD=OFGGF3 
4GGGG=FFFFE=E=E=D====FGFDDFFOODFGKKKGGGFOODD==========CDDDCCCCDDDDDDDDDDDD=FFFD4 
5PG==GFFFFFE=EEE=EDDD=FDD===C==DFGGGFFFDCC==CCCCCCCCC=B=====CCCDDDDDDDCCCD=DD==5 
6PG=GGGFGGFFEEFFEEEEE=DDD=DD=DD=DFFFDDD===CCCCCCCCCCCC=CCCBB==BCCDDDCCCCCCD==CC6 
7PG=GGGG==GFFFFFFFFFEE===DDOOUD=CDDD===CCCCDDDDDDDDDCCCCCCCBBB===CCCCCCCCCCCCCC7 
8UPG=GG=GG=GFFF=FFFFFFEEEEEEEEED====CCCCDDDDDDDDDDDDDDCCCCCCBBCC===CCCCCCCCCCCC8 
9UUPG=G=GG===GG==GGGGGFFFFFEEEEODDDDDDODDDDDDDDDDDDDDCCCCCFFFFFFB==BCCCCCCCCCCC9 
OUUPGG=GGGGGG==G===G==GFFFFFFEEEEDDDDDDDDDDDDDDDDDDDD=======FFFFB=BBB=BCCCCCCCCO 
lUUPGGGGGGGGGGG=G===G=GGFFFFFFEEEEEEDDDDDDDDDDDDDDDDCC=CFGFF=BBFBB=BB==BCCCCCCBl 
2UUPGGGGGGGGGGGG==G=G=GGGFFFFFFEEEEEEDDDDDDDDDDDDDDCCC=FFGFBB==B=====B=BBBBBB=B2 
3UUPGGGGGFFFFFFG=GGGG==GGGFFFFFFEEEEEEODDDDODDDDDDD====FGPGGGGG=BBBFBB===BBBBB=3 
4UUPGFFFFFFFF==FGGGGG==GGGGFFFFFFEEEEEDDDDDDDDDDDDCC=CFGPPPPPPGBBFFFBBAA=B==BA=4 
5UUPGFFFGFFPPG=FFGGGG=====GGFFFFFEEEEEODD===DDODDDC=CFGGPPPPPPPGBFFFFBBB=B=A==A5 
6UUPGFGGPPUUUPG=FFFFGGGGG=GG====FEEEEEDDD=D=DDD==DCC=FGPPPPPPPPGFFGGFFFB===BBBB6 
7UUUPGPPUUUUUPG=FFFFFFFFGG==F====EEEEEDD==D====D=DCC=FGPPPPPPPPPGGPPGFFFBCCCCCC7 
8UUUUUUUUUUUUPG=FFFFFFFFFFFFFFFF=EEEEDD=DDD=D==DD===CFGPPPPPPPPPPPPPPGFFDDDDDOD8 
9UUUUUUUUUUUUUUG=FFFFFFFFFFEEEEEE=EEDDD==DDDDDDDDOFFFGPPPPPPPPPPPPPGGFFODDDDDDD9 
OUUUUUUUUUUUUUUPG=====FFEEEEEE=======D=DDDDDDODDDDFGGGPPPPPPPPPPPPGFFFDDDDDDDDDO 
1UUUUUUUUUUUUUUUGFFFFF====EEE=EE=EE=E=EEEEEEEEEEEFGPPPPPPPPPPPPPPGFFDDDDDDDDDDD1 
2UUUUUUUUUUUUUUlJPGFFFFFFEE====EEEEEEEEEEEEEEEEEEEFGPPPPPPPPPPPPPPGGFFDDFFDDDDDD2 
3UUUUUUUUUUUUUUPGFFFFFFFFFEEEEEEEEEEEEEEEEEEEFFFFGGPPPPPPPPPPPPPPPGFFDFGGGDDDDD3 
12345678901234567890123456789012345678901234567890123456789012345678901234567890 
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__, 
w ...... 

ROW COL 
?.1 4 0 

RATE ROW COL 
10000.0 23 5 

RATE ROW COL 
15000.0 30 65 

** WITHDRAWAL RATES ** 

TIME• IN DAYS--

RATE ROW COL 
19000.0 5 40 

1().00000 DATE--

RATE ROW COL 
5000.0 10 35 

1/14/1969 

RATE ROW COL 
7500.0 27 70 

Figure 16, sheet 15 of 21.--Examp1es of output from SUPERMOCK program. 

RATE ROW COL 
13000.0 9 10 

RATE 
11500.0 



TIME • IN DAYS -- 10.00 DATE -- 1114/1969 

~o~ POTENTIOMETRIC SURFACE ooo 
96.63N257 74.16N270 81.61N273 79.42N276 92.24N281 92.611'-!283 95.57N284 98.06N285 82.53N287 82.60N289 94.83N290 94.28N293 

100.23N308 94.69N381 93.74N382 88.96N383 93.81N384 88.59N385 88.32N386 82.37N387 81.121\1388 78.05N389 80ol1N390 80.93N391 
81.61N392 84.63N393 80.49N394 77.65N395 86.51N398 87.05N399 75.76N400 75.76N401 90.46N402 76.72N429 79.36N432 80.93N433 
89.251111128 76.116268 74.736270 73.286338 77.166343 77.516347 81.666348 80.016349 72.68R654 78.87R964 77.28R970 

ooo WATER TABLE ~oo 

98.42N257 77.16N270 83.60N273 78.00N276 92.76Ni?81 92.62N283 95.66N284 98.37N285 82.11N287 81o09N289 97.58N290 96o51N293 
98.55N308 97.24N381 95.20N382 89.95N383 97.08N384 89.71 N385 89.09N386 81.03N387 79.43N388 78.56N389 81.53N390 B2.14N391 
83.00N392 85.09N3Y3 82 • 03N391+ 75.11N395 86.00N398 88.00N399 78.04N400 76.01N401 93.19N402 76.92N429 80.56N432 81.67N433 
85.00W128 79.706268 75.876270 74.426338 79.356343 77.796347 83.876348 80.906349 64.00R654 80.39R964 79.99R970 

TI~E • IN DAYS -- 20.00 DATE -- 1/24/1969 

ooo POTENTIOMETRIC SURFACE ooo 
96.52N257 72.64N270 81.11N273 77.64N276 91.83N281 92.~9N283 95.57N284 97.97N285 82.27N287 78.22N289 94.34N290 93.14N293 
95.0SN308 93.23N381 93.03N382 87.60N383 96.00N384 88.60N385 A7.83N386 79.75N387 78.951\1388 75.24N389 79.70N390 80.60N391 
80.83N392 84.57N393 80o10N394 74.23N395 86.31N398 85.93N399 74.36N400 73.53N401 89.59N402 76.17N429 78.25N432 80.82N433 
85e05Wl28 75.716268 73.476270 72.776338 76.506343 76.266347 80.666348 79.656349 69.66R654 78.91R964 77.24R970 

oo~ WATER TABLE ooo 
98.32N257 77.16N270 83.52N273 78.28N276 92.39N281 92.62N283 95.57N284 98.31N285 82.20N287 8}.18N289 97.53N290 96.48N293 
99 ol8N308 97.22N381 94.27N382 89.64N383 97.06N384 89.54N385 89.15N386 81ol9N387 79.87N388 78.97N389 81.85N390 82.18N391 
82.98N392 85.15N393 82.01N394 75.20N395 86.57N398 87.86N399 78.09N400 76.01N401 93ol2N402 76.81N429 80.53N432 81.56N433 
85.04wl2B 79.54G268 75.836270 73.976338 78.876343 77.736347 83.846348 80.766349 64.00R654 80.37R964 79.61R970 

..... TIMEt IN DAYS -- 30.00 DATE -- 21 3/196~ 
w 
(X) ooo POTENTIOMETRIC SURFACE ooo 

96.31N257 72.73N270 81o04N273 78.71N276 91.36N281 92.51N283 95.60N284 97.88N285 82.56N287 80.99N289· 94.23N290 93.26N293 
C)5.11N30A 93.45N381 92.55N382 87.87N383 96.36N384 88.41N385 88ol5N386 81.56NJ87 81ol6N388 77.37N389 79.72N390 80.61N391 
80.80N392 84o55N393 79.79N394 76.54N395 86.24N398 85.72N399 74.64N400 73.67N40l 89.75N402 75.98N429 78.02N432 80.68N433 
87.23Wl28 75.91G268 73.466270 72.486338 77.006343 76.906347 80.946348 79.446349 70.90R654 78.86R964 77.39R970 

ooo WATER TABLE ooo 
98.21N257 77.13N270 83.40N273 78.18N276 91.92N281 92.59N283 95.63N284 98.23N285 82.22N287 81.18N289 97.48N290 96.43N293 
99.21N308 97.19N381 93.45N382 88.26N383 96.99N384 89.39N385 89o13N386 81.08N387 80olON388 78.91N389 81.81N390 82.15N391 
82.93N392 85.14N393 81.97N394 75.20N395 86.32N398 87.55N399 78.09N400 75.99N401 93.04N402 76.47N429 80.47N432 A1.45N433 
85.06W128 79.356268 75.736270 73.486338 78.196343 77.396347 83.816348 80.576349 64.00R654 80.33R964 79.10R970 

TIME • IN DAYS -- 40.00 uATE -- 2/13/1969 

ooo POTENTIOMETRIC SURFACE ooo 
97.02N257 A0o04N270 83.59N273 82.73N276 91.71N281 92.99N283 96.11N284 98.02N285 83.61N287 88.39N289 95. 71N290 94.42N293 
96.49N308 94.92N381 95.27N382 90.23N383 97.43N384 88.74N385 88.85N386 86.19N387 86.57N388 84.03N389 81.73N390 83.11N391 
83.67N392 84.81N393 80.85N394 83.85N395 86.31N398 88.61N399 81.76N400 80.34N401 92.71N402 77.84N429 79.88N432 81.101\1433 
92.541111128 77.166268 74o176270 72.956338 79.176343 80.19G347 82.886348 79.756349 74.68R654 79.58R964 78.61R~70 

ooo WATER TABLE ooo 
98.4AN257 17.24N270 83.53N273 78.30N276 92.14N281 93.03N283 96.21N284 98.34N285 B2.38N287 81.26N289 97.78N290 96.76N293 
99.49N308 97.87N381 96.34N382 88.94N383 96.99N384 89.58N385 89.20N386 81.16N387 80.52N388 8l.OON389 82.03N390 82.25N391 
82.89N392 ~5.20N393 81.94N394 75.31N395 86.28N398 87.27N399 78.13N.400 75.98N401 93.76N402 77.59N429 80.77N432 81.72N433 
85ol0W128 79.646268 76.116270 73.63G338 78.126343 77.596347 84.186348 80.82G349 73.38R654 80.46R964 79.62R970 

TIMEt IN DAYS -- 50.00 DATE -- 2/23/1969 

Figure 16, sheet 16 of 21.--Examp1es of output from SUPERMOCK program. 



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 CFT/DAY) 

A -0.0171 TO -0.0154 
8 -0.0154 TO -0.0137 
c -0.0137 TO -0.0121 
D -0.0121 TO -0.0104 
E -0.0104 TO -0.0087 
F -0.0087 TO -0.0071 __. 
G -0.0071 TO -0.0054 w 

\.0 H -0.0054 TO -0.0037 
I -0.0037 TO -0.0021 
J -0.0021 TO -0.0004 
K -0.0004 TO 0.0013 
L 0.0013 TO 0.0029 
M 0.0029 TO 0.0046 
N 0.0046 TO 0.0062 
0 0.0062 TO 0.0079 
p 0.0079 TO 0.0096 
Q 0.0096 TO 0.0112 
R 0.0112 TO 0.0129 
s 0.0129 TO 0.0146 
T 0.0146 TO 0.0162 
u 0.02 
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12345678901234567890123456789012345678901234567890123456789012345678901234567890 
2KKKKKKKKKKK=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKIJKJJJJ~KKKKKKKKKKKKKKKKK2 

3KKKKKKKKKKKK=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJJJJJillKKKKKKKKKKKKKKK3 
4KKKKKKKKKKKK=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKMllJJLLKKKKKKKKKKKKKKK4 
5KKKKKKKKKKKKK=KKKKKKKKKKKKKKKKKKKKKKKK*KKKKKKKKKKKKKKKKKKKOIJILKKKKKKKKKKKKKKK5 
6KKKKKKKKKKKKK=KKKKKKKKKKKKKKKKKKKKKKKKKKKKK·KKKKKKKKKKKKKKKLJJILKKKKKKKKKKKKKKK6 
7KKKKKKKKKKKK=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJKKKKKKKKKKKMIILKKKKKKKKKKKKKKK7 
8KKKKKKKKKKKKK=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKLKJ=KKKKKKKKKKKKKKKK8 
9KK==KKKK*KKKK=KKKKKLKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJK=KKKKKKKKKKKKKKKK9 
OK=K=KKKKKKKKKK=KKKKKKKKKKKKKKKKKK*KKKKKKKKKKJKKKKKKKKKKKLKLIK==KKKKLLML:LJKKKKO 
l=KK======KKKK=K=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKLILKK=KKKKON==N=KKLKKl 
2KKKKKKKKK=KKLK=K=KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJJLLLL======MMMM=KKKK2 
3KKKK=KKKKK=KK=K=K=KKKKKKKKKKKKKKKKKKKKKKKKKKKKLLMLLLLKKKKKLLJKKKKKLLLLKL=LKKKK3 
4KKKK=KKKKK=K=K=K====KKKKKKKKKKKKKKKKKKKKKKK==========KKKKKKMLLLKKKLLLLLKL=KKKK4 
5KK==KKKKKKK=KOO=MNOO=KKL===K==KKKKKKKKKKK==KKKKLLLLL=L=====KLKMJJKLLLLLKL=KN==5 
6KK=KKKKKKKKKKNNNLMNN=KKK=LL=KK=KKKKKKK===KKKKLLLLLLLL=KKKKK==MKJKMLLLLKKKL==LL6 
7KK=KKKK==KKKKKNMLMLMK===LLLKKK=KKKK===KKKKKMMKKMMKLLKKKKKKKKM===LMMLLLKKKKLLKK7 
8KKK=KK=KK=KKKK=JMLLJKKKKLLLLKLL====KKKKKKKKLLKKLLLKKKKKKKKKJJLM===MLLKKKKKKKKK8 
qKKKK=K=KK===KK==KMMKKKKKLLLLKKKKKKKKKKKKKKKLKKLKLLKKKKKKKKKOOMMM==LLLLKKKKKKKK9 
OKKKKK=KKKKKK==K===N==KKJKLLKKKKKKKKKKKKKKKKKKKKLLLLK=======OKMLL=LLL=LJJKLKKKKO 
1KKKKKKKKKKKKKK=K===L=LKKKKKKKKLKMKLLKK*KKKKKKKLLLLLMK=KKKKK=KLLLK=ML==LLKKKKKK1 
2KKKKKKKKKKKKKKL==K=M=KKLKKKKKKKKKKKKKKKKKKKKKKLLLLLLM=KKKKKK==L=====L=LLLLLL=K2 
3KKK*KKKKKKKKKKK=LKKM==LKKKKKKKKKKKKKKKKKKKKKKKKLLK====KKKKKLLL=KKLMKL===KKLLL=3 
4~K~KKKKKKKKK==KKKJLM==LLLMKKKKKKKKKKKKKKKKKKKKKKKKK=KKKKKKKKLLKKLKMKKLK=M==LL=4 

5LKKKKKJKKKKKK=KKKKKK=====MKKKKKKKKKKKKKK===KKKKKKK=KKKKKKKKKKKKJKKMMKKK=M=M==L5 
6KKKKKJKKKKKKKL=KKKKKKKKL=KK====KKKKKKKKK=K=KKK==KKK=KKKKKKKKKKKKKKKKKKM===KLLK6 
7KKKKKJKKKKKKKK=KKKKKKKKKK==K====KKKKKKK~==K=KKK=KKKKKKKKKKKKKKKK*KMLKKKKKK7 
8K~KKKKKKKKKKKK=LLKKKKKLKKKKKKKK=KKKKKK=LLL=K==KK===KKKKKKKKKKKKKKKKKKKMKKKKKKK8 
qKKKKKKKKKKKKLMN=LKKKKKKKKKKKKKKK=KLLLL==LKKLKKKKKKKKKKKKKKKKKKKLKKKKKMILKKJKJK9 
OKKKKKKKKKKKKKKJL=====KKKLKKKK=======J=LLLLKKJKKKKKKKKKKKKKKKKKK*KKKKKKJLLJJJIJO 
lKKKKKKKKKKKKKKIJKKKKK====KKK=KK=KK=L=LLLLLKKLKKKKKKKKKKKKKKKKKKKKKKKJKIKKKKKKKl 
2KKKKKKKKKKKKKLLLKKKKKKKKK====KKKKKMLLLKKLKKLJKKKKKLKKKKKKKKKKKKKKKKKKJLPKKKKKK2 
3KKKKKKKKKKKKJIKIJKKKKKKKKLKKKKKKKKLLLKKKJKKJKKKKKKKKKKKKKKKKKKKKKJJJKMKKLKKKKK3 
12345678901234567890123456789012345678901234567890123456789012345678901234567890 



ooo POTENTIOMETRIC SURFACE 000 

Tlt-r.E• IN DAYS -- 350.00 DATE -- 12/20/191:>9 

ROW COL ELEV ROw COL ELEV ROW COL ELEV QOW COL ELEV ROW COL ELEV ROW COL ELEV ROW COL ELEV ROW COL ELEV 

1 1 o.o 2 1 o.o 3 1 o.o 4 1 o.o 5 1 o.o 6 1 o.o 7 1 o.o 8 1 o.o 
9 1 o.o 10 1 o.o 11 1 o.o 12 1 o.o 13 1 o.o 14 1 o.o 1~ 1 o.o 16 1 o.o 

17 1 o.o 18 1 o.o 19 1 o.o 20 1 o.o 21 1 o.o 22 1 o.o 23 1 o.o 24 1 o.o 
25 1 o.o 2b 1 o.o 27 1 o.o 28 1 o.o 29 1 o.o 30 1 o.o 31 1 o.o 32 1 o.o 
33 1 o.o 34 1 o.o 1 2 o.o 2 2 102.73 3 2 99.04 4 2 95.65 5 2 94.23 6 2 93.27 

7 2 92.26 8 2 91.19 9 2 90.42 10 2 90.07 11 2 90.40 12 2 92.41 13 2 93.33 14 2 92.}9 
15 2 95.81 16 2 94.82 17 2 96 .IS 18 2 92.75 19 2 74.72 20 2 92.44 21 2 101.08 22 2 109.02 
23 2 119.55 24 2 131.00 25 2 144.96 26 2 14':>.56 27 2 1~3.73 28 2 154.63 29 2 157.91 30 2 163.46 
31 2 11:>9.68 32 2 177.05 33 2 177.54 34 2 o.o 1 3 o.o 2 3 100.07 3 3 101.64 4 3 95.34 

5 3 93.96 6 3 93.15 7 3 92.15 8 3 91.01 9 3 90.09 10 3 ~9.61 11 3 90.43 12 3 91.57 
13 3 93.12 14 3 94.77 IS 3 94.33 16 3 9~.6~ 17 3 95.15 18 3 95.82 19 3 93.36 20 3 96.50 
21 3 101.43 22 3 107.95 23 3 117.76 24 3 128.56 25 3 136.52 26 3 140.44 27 3 146.28 28 3 150.88 
29 3 156.03 30 3 162.63 31 3 168.55 32 3 174.35 13 3 177.91 34 3 o.o 1 4 o.o 2 4 95.64 

3 4 96.69 4 4 94.95 5 4 93.76 6 4 93.07 7 4 92.11 8 4 90.77 9 4 89.34 10 4 89.52 
1 1 4 9().22 12 4 91.68 13 4 93.18 14 4 94.15 15 4 95.07 16 4 95.55 17 4 95.99 18 4 94.92 
19 4 97.13 20 4 98.84 21 4 101.07 22 4 103.64 23 4 11?..79 24 4 123.10 25 4 125.43 26 4 132.37 
27 4 139.29 28 4 146.12 29 4 153.13 30 4 160.56 31 4 167.48 32 4 173.23 33 4 175.08 34 4 o.o 

1 5 o.o 2 5 '14.61 3 5 94.72 4 5 . 94.17 5 ~ 93.56 6 5 92.99 7 5 92.13 8 5 91).79 
9 5 89.17 1 0 5 88.84 11 5 89.27 12 5 en .37 13 5 93.06 14 5 94.37 15 5 95.47 16 5 96.}0 

17 5 96.41 P! 5 97.02 19 5 97.03 20 5 99.12 21 ~ 100.77 22 5 102.06 23 5 104.74 24 5 109.75 
25 5 115.54 26 5 122.78 27 5 132.04 ?8 5 141.61 29 5 1~0.05 30 5 158.44 31 5 166.82 32 5 175.57 
33 5 17S.35 34 5 o.o 1 6 o.o 2 6 94.35 3 6 94.17 4 6 93.98 5 6 93.53 6 6 92.99 

7 6 92.27 8 6 91.20 9 6 90.19 10 6 89.58 11 6 89.19 12 6 91.09 13 6 92.89 14 6 94.32 
15 6 95.50 16 6 96.34 17 6 96.89 18 6 97.38 19 6 9~.01 20 6 99.03 21 6 100.37 22 6 101.77 
23 6 102.89 24 6 104.88 25 6 10l.34 26 6 11~.(17 27 6 124.95 28 6 137.15 29 6 147.08 30 6 156.28 

_, 31 6 164.37 32 6 170.56 33 6 172.64 34 6 o.o 1 7 o.o 2 7 94.40 3 7 94.34 4 7 94.06 
~ 5 7 93.65 6 7 93. 10 7 7 92.46 8 7 91.65 9 7 90.76 10 7 89.94 1 1 7 89.14 12 7 90.85 _, 13 7 92.41 14 7 93.71 15 7 94.94 16 7 9o.17 1 7 7 96.96 18 7 97.50 19 7 98.02 20 7 98.61 

?.1 7 99.64 22 7 100.85 23 7 101.94 24 7 103.12 25 7 104.88 26 7 107.87 27 7 120.76 28 7 134.63 
29 7 145.37 30 7 155.03 31 7 162.37 32 7 l6B.54 33 7 173.27 34 7 o.o 1 8 o.o 2 8 94.53 

3 8 94.46 4 8 94.21 ~ 8 93.84 6 8 93.35 7 8 92.67 8 8 92.05 9 8 91.19 10 8 90. 16 
11 B 89.04 12 8 90.5B 13 8 91.91 14 8 93.10 15 8 94.27 16 8 95.57 17 8 96.66 18 8 97.21 
19 ~ 97.-':i3 20 8 98.50 21 8 99.11 22 8 99.69 23 8 100.50 24 8 101.67 25 8 103.92 26 8 108.43 
27 8 121.f..9 28 g 134.68 29 8 145.01 30 8 154.57 31 A 1611.44 32 8 167.20 33 8 174.31 34 8 o.o 

1 9 o.o 2 9 94.27 3 9 94.26 4 9 94.09 5 9 93.HO 6 9 93.38 7 9 92.84 8 9 92o18 
9 9 91.37 10 y 90.35 1 1 9 88.97 12 9 90.33 13 9 91.43 14 9 92.46 15 9 93.64 16 9 94.A9 

17 9 9ti.06 1e 9 91).92 19 y 97.64 20 9 98.29 21 9 98.64 22 9 99.01 23 9 99.54 24 9 100.45 
25 9 103.66 26 9 111o 97 27 9 123.40 28 9 133.83 29 9 143.42 30 9 151.49 31 9 157.74 32 9 164.21 
33 9 171.07 34 9 o.o 1 10 o.o 2 10 93.67 3 1 0 93.77 4 10 93.69 5 10 93.48 6 1 0 93.}4 

7 10 92.1)7 8 10 92.08 9 10 91.36 10 10 91). 43 11 10 lj9.13 12 10 89.89 13 10 9r;.7Y 14 10 91.70 
15 10 9?.97 16 1 0 94.33 1 7 10 95.51 18 10 96.39 19 10 97.10 20 10 97.78 21 10 98.02 22 1 0 913.24 
?3 10 9A.43 24 10 99.18 25 10 101.Q4 26 10 113.36 27 1 0 123.49 28 1 0 133.04 29 10 142.97 30 10 149.09 
::11 10 155.35 32 10 159.65 33 10 166.55 34 10 1). 0 1 1 1 o.o 2 1 1 92.92 3 11 93.05 4 11 93.05 

5 11 92.94 6 1 1 92.65 7 11 92.22 8 11 91. h9 9 11 91.06 10 1 1 90.28 1 1 1 1 89.44 12 11 88.80 
13 11 89.73 14 1 1 90.66 15 11 92.10 16 11 93.70 17 11 95.01 18 11 95.92 19 11 96.58 20 11 97.23 
21 11 97.28 22 11 97.10 23 11 97.08 24 11 97.53 25 1 1 100.57 26 11 115.28 27 1 1 121.72 28 11 131.35 
29 1 1 145.17 30 11 147.04 31 11 152.16 32 11 151.57 33 11 154.19 34 11 o.o 1 12 o.o 2 12 91.95 

3 12 92.13 4 12 92.23 5 12 92.15 6 12 91.93 7 12 91.56 8 12 91.10 9 12 90.45 1 0 12 89.81 
1 1 12 89.13 12 12 88.68 13 12 88.39 14 12 89.11 15 12 91.23 16 12 93.26 17 12 94.76 18 12 95.77 
1Y 12 96.22 20 12 96.87 21 12 96.66 22 12 96.17 23 12 95.46 24 12 94.99 25 12 95.38 26 12 105.09 
27 12 114.72 28 12 124.61 29 12 134.82 30 12 13Y.96 31 12 142.9~ 32 12 143.90 33 12 144.07 34 12 o.o 

1 13 o.o 2 13 90.58 3 13 . 91.02 4 13 91.20 s 13 Y1.23 6 13 91.02 7 13 90.63 8 13 90.25 
9 13 89.51 10 13 88.67 11 13 87.91 12 13 87.63 13 13 ~7.84 14 13 88.63 15 13 89.93 16 13 9?..79 

17 13 94.57 18 13 95.77 19 13 96.34 20 13 96.75 21 13 96.42 22 13 95.47 23 13 94.01 24 13 91.35 
?5 13 92.87 26 1 3 96.50 27 13 101.81 28 13 115.44 29 13 12g.o1 30 13 132.57 31 13 134.81 32 13 135.51 

Figure 16, sheet 19 of 21.--Examp1es of output from SUPERMOCK program. 
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LOCK AND DAM 3 NONSTEADY PRECONST WATER TABLE LEVELS. DATE OF ANALYSIS 05/75 
AVERAGE FOR 30 DAYSt ENDING ON DEC 30 1969 

NODE MAP OF DEPTH TO WATER TABLE IN FEET ; A 11 9" INDICATES A DEPTH OF 9 FT. OR GHEATER 
ROWS 6 THROUGH 28 ; COLUMNS 5 THROUGH 74 

99R9999999999991199911999919999999999991111699111171111977691991199919 
9997999999999991199911119911999999999911999999999911111997~99111199911 

9999999999999999199961119991119999999999999999999999199997699919191111 
4999999779999999999999111191111619199919999888999999999989999991911119 
49979999999999999996991911111111110111119689799999999999S8689991Y99999 
9995499999999999999199919991111111111111178888888999999496819999999999 
9999998989999999999999999999991111119131299888989999995499981111999999 
999999999999999999999999999999169999999999999999999989599666B859999699 
9999999798999999999999999999999999999999999999999999999999998799999889 
9997779887334224669999999999999999999999999999999999999799896669899999 
9997777887211211199999999999999999999999999999999999999987987899999999 
9977777779922111199999999999999999999999999999889997999999977999999999 
8976777799999111599999999999599999899999999999999999999987999299998898 
9967776589998921868999999999999999999999999999999999999999999909999999 
997779999899999294997999999999999999999999996b789999991199999899999b69 
898888789999995989758999999999999999999999988~789999999999999509909998 
7998879789999945984467887999999999999999999887899999999989998699099999 
9799877978789745798554889999999999999999999998999996119999977799999999 
9977787978999667964676799999999999999999999999999991199119992939739999 
9997999119998758689738899999999999999999999999999999111141190399934699 
9981111119999996557999997999999999999999999999999991999111199699999999 
1991111111999987769869946999999999999999999999999991111111119999999994 
1111111111799999988939998879999999999999999999999991990911111191199998 

TI~E• IN DAYS -- 3hO.OO DATE -- 12/30/1969 

~~~ POTENTIOMETRIC SURFACE ~~~ 

97.57N257 73.12N270 82e11N273 76.27"J276 A6.0SN281 89.48N283 94.26N284 98.54N285 82.27N287 
92.23N308 94.65N381 99.62N382 86.41N383 96.53N384 88.33N385 87.16N386 77.86N387 78.50N388 
80.89N392 A4.54N393 79.88N394 73.20N39S 86.00N398 83.69N399 74.801'4400 73.56N401 89.87N402 
B4.3lwl28 76.946268 75.076270 75.13G338 74.96G343 75.u9G347 82.026348 7B.1~G349 7?.90R654 

~~~ WATEQ TABLE ~~~ 

98 .18N257 78.06t.J270 84.69N273 76.41N276 86.31N281 89.66N283 94.34N284 98.79N285 82.99N287 
97.04N308 106.55N381 105.00N382 87.30N383 97.47N384 89.82N385 88.96N386 78.97N387 83.53N388 
82.37N392 85.41N393 81.12N394 76.56N395 86.00N39A 83.b3N399 78.~2N400 75.98N40l 99.07N402 
A5e54Wl28 83.346268 78.09G270 76.05G338 75.?8G343 76.36G347 88.53G348 79.58G349 74.95R654 

Figure 16, sheet 20 of 21.--Examp1es of output from SUPERMOCK program. 

75.52N289 95.74N290 93.02N293 
73.99N389 79.55N390 80.48N391 
79.83N429 81.24N432 83.37N433 
78.51R964 78.09R970 

82.18N289 l00.21N290 99.17N293 
85.04N389 81.42N390 82.80N391 
81.70N429 87.57N432 84.59N433 
77.44R964 80.80R970 



LOCK ~ OAM 4 POSTCONSTRUCTION WATER TABLE LEVELS. DATE OF ANALYSIS J/4/1975 
AVERAGE FOR 30 DAYSt ENDING ON JAN 4 1971 

6 6 9 6 7 7 6 8 9 6 9 a 6 10 9 6 11 9 6 12 a 6 13 9 6 14 9 6 1s 8 6 16 8 6 17 8 6 18 8 6 19 9 6 20 7 6 21 8 
6 22 a 6 23 8 6 24 9 6 zs a 6 26 9 6 27 7 6 2a 9 6 29 7 6 3o 9 6 31 9 6 32 7 6 33 9 6 34 9 6 35 9 6 36 9 6 37 9 
6 38 8 6 39 9 6 40 7 6 41 8 6 42 9 6 43 7 6 44 7 6 45 8 6 46 9 6 47 8 6 4a 9 6 49 9 6 so 7 6 51 8 6 52 7 6 53 8 
6 54 9 6 55 8 6 56 9 6 57 6 6 58 9 6 59 9 6 60 5 6 61 6 6 62 7 6 63 6 6 64 8 6 65 5 6 66 6 6 67 4 6 68 7 6 69 9 
6 70 9 6 71 9 6 72 9 6 73 9 6 74 9 6 75 9 7 6 9 7 7 9 7 8 9 7 9 8 7 10 8 7 11 8 7 12 9 7 13 9 7 14 9 7 15 9 
7 16 9 7 17 8 7 18 7 7 19 ~ 7 20 8 7 21 6 7 22 9 7 23 7 7 24 9 7 25 8 7 26 8 7 27 8 7 28 9 7 29 8 7 30 7 7 31 9 
1 32 9 7 33 9 1 34 9 7 35 7 1 36 6 7 37 9 1 38 1 1 39 8 7 40 a 1 41 7 7 42 8 7 43 9 7 44 9 7 45 9 1 46 a 7 47 6 
1 48 8 1 49 8 1 5o 8 1 51 8 7 52 8 7 53 a 7 54 9 7 55 9 7 56 s 7 57 6 7 58 J 7 59 9 7 60 8 7 61 s 1 62 3 7 63 8 
1 64 1 7 65 7 1 66 7 7 67 8 7 68 9 7 &9 9 1 7o 8 7 71 8 1 12 9 7 73 9 1 74 2 7 75 9 8 6 9 6 7 9 8 a 9 a 9 9 
H 10 8 8 11 8 8 12 8 8 13 9 8 14 8 8 15 8 8 16 9 8 17 9 8 18 6 8 19 6 8 20 8 8 21 7 8 22 8 8 23 9 8 24 8 8 25 9 
8 26 9 8 27 8 B 28 7 8 29 9 8 30 8 8 31 9 8 32 8 B 33 9 8 34 9 8 35 8 8 36 9 8 37 8 B 38 8 8 39 8 8 40 8 8 41 9 
8 42 8 8 43 9 8 44 8 8 45 8 8 46 8 8 47 8 8 48 8 8 49 9 8 so 8 8 51 9 8 52 8 8 53 8 8 54 8 8 55 9 8 56 7 8 57 6 
8 58 9 8 59 9 8 60 9 8 61 0 8 62 9 8 63 9 8 64 9 8 65 9 8 66 9 8 67 3 8 68 9 8 69 9 8 70 9 8 71 9 8 72 5 8 73 7 
8 74 7 8 75 9 9 6 9 9 7 9 9 8 9 q 9 9 q 10 9 9 11 9 9 12 9 9 13 7 9 14 7 9 15 8 9 16 8 9 17 7 9 18 8 9 19 8 
9 20 8 9 21 8 9 22 8 9 23 8 9 24 8 9 25 8 9 26 9 9 27 9 9 28 7 9 29 9 9 30 7 9 31 7 9 32 9 9 33 7 9 34 8 9 35 8 
9 36 8 9 37 8 9 38 7 9 39 9 9 40 6 9 41 8 9 42 9 9 43 & 9 44 8 9 45 8 9 46 8 9 47 8 9 48 7 q 49 8 9 so 9 9 51 8 
9 52 9 9 53 9 9 54 7 9 55 7 9 56 6 9 57 3 9 58 0 9 59 0 9 60 7 9 61 0 9 62 9 9 63 0 9 64 0 q 65 8 9 66 0 9 67 3 
9 68 5 9 69 9 9 70 9 9 71 6 9 72 9 9 73 9 9 74 9 9 75 7 10 6 4 10 7 4 10 8 5 10 9 5 10 10 9 10 11 9 10 12 9 10 13 9 

10 14 9 10 15 8 10 16 9 10 17 8 10 18 8 10 19 8 10 20 8 10 21 8 10 22 8 10 23 8 10 24 8 10 25 7 10 26 8 10 27 8 10 28 6 10 29 7 
10 30 9 10 31 9 10 32 8 10 33 A 10 34 9 10 35 9 10 36 7 10 37 7 10 38 9 10 39 8 10 40 6 10 41 9 10 42 8 10 43 8 10 44 8 10 45 9 
10 46 8 10 47 8 10 48 8 10 49 9 10 so 7 10 51 9 10 52 8 10 53 8 10 54 7 10 55 6 10 56 9 10 57 5 10 58 2 10 59 9 10 60 9 10 61 0 
10 62 9 10 63 0 10 64 0 10 65 0 10 66 0 10 67 9 10 68 9 10 69 9 10 70 9 10 71 9 10 72 7 10 73 6 10 74 9 10 75 9 11 6 5 11 7 5 
11 B 5 11 9 3 11 10 3 11 11 9 11 12 9 11 13 9 11 14 9 11 15 9 11 16 9 11 17 9 11 18 9 11 19 9 11 20 B 11 21 8 11 22 8 11 23 8 
11 24 8 11 25 8 11 26 9 11 27 8 11 26 8 11 29 8 11 30 8 11 31 9 11 32 8 11 33 9 11 34 7 11 35 7 11 36 8 11 37 7 11 38 8 11 39 7 
11 40 9 11 41 9 11 42 8 11 43 8 11 44 8 11 45 7 11 46 8 11 47 8 11 48 9 11 49 8 11 so 9 11 51 7 11 52 7 11 53 8 11 54 9 11 55 8 
11 56 0 11 57 4 11 58 6 11 59 8 11 60 8 11 61 8 11 62 0 11 63 0 11 64 0 11 65 0 11 66 9 11 67 9 11 68 9 11 69 3 11 70 9 11 71 9 
11 72 5 11 73 5 11 74 9 11 75 9 12 6 6 12 7 7 12 8 6 12 9 4 12 10 2 12 11 6 12 12 9 12 13 9 12 14 9 12 15 9 12 16 9 12 17 9 
12 1~ 9 12 19 9 12 20 8 12 21 8 12 22 8 12 23 9 12 24 8 12 25 8 12 26 7 12 27 7 12 28 8 12 29 8 12 30 7 12 31 8 12 32 8 12 33 7 

~ 12 34 7 12 35 9 12 36 7 12 37 9 12 38 7 12 39 9 12 40 9 12 41 9 12 42 9 12 43 7 12 44 8 12 45 9 12 46 9 12 47 8 12 48 8 12 49 8 
~ 12 so 8 12 51 7 12 52 9 12 53 9 12 54 9 12 55 2 12 56 5 12 57 1 12 58 6 12 59 7 12 60 4 12 61 0 12 62 0 12 63 0 12 64 0 12 65 9 

12 66 1 12 67 9 12 68 9 12 69 9 12 70 9 12 71 9 12 72 9 12 73 8 12 74 9 12 75 9 13 6 9 13 7 9 13 8 9 13 9 6 13 10 4 13 11 2 
13 12 5 13 13 6 13 14 9 13 15 9 13 16 9 13 17 9 13 18 9 13 19 9 13 20 9 13 21 9 13 22 9 13 23 9 13 24 9 13 25 8 13 26 8 13 27 9 
13 28 9 13 29 9 13 3t 9 13 31 8 13 32 7 13 33 8 13 34 9 13 35 9 13 36 9 13 37 9 13 38 9 13 39 8 13 40 7 13 41 9 13 42 9 13 43 9 
13 44 9 13 45 8 13 46 8 13 47 8 13 48 8.13 49 9 13 50 7 13 51 9 13 52 6 13 53 1 13 54 2 13 55 1 13 56 3 13 57 7 13 58 8 13 59 5 
13 60 0 13 61 0 13 62 0 13 63 0 13 64 9 13 65 9 13 66 3 13 67 9 13 68 9 13 69 9 13 70 9 13 71 9 13 72 8 13 73 9 13 74 7 13 75 8 
14 6 9 14 7 7 14 8 q 14 9 9 14 10 6 14 11 1 14 12 5 14 13 4 14 14 9 14 15 9 14 16 9 14 17 9 14 18 9 14 19 9 14 20 9 14 21 9 
14 22 9 14 23 9 14 24 8 14 25 8 14 26 9 14 27 9 14 28 9 14 29 9 14 30 9 14 31 8 14 32 8 14 33 9 14 34 9 14 35 9 14 36 9 14 37 9 
14 38 9 14 39 8 14 40 8 14 41 8 14 42 8 14 43 ~ 14 44 8 14 45 8 14 46 8 14 47 8 14 48 8 14 49 9 14 so 9 14 51 1 14 52 1 14 53 0 
14 54 5 14 55 7 14 56 8 14 57 6 14 58 8 14 59 7 14 60 0 14 61 0 14 62 9 14 63 9 14 64 9 14 65 9 14 66 9 14 67 9 14 68 9 14 69 9 
14 70 9 14 71 9 14 72 7 14 73 8 14 74 7 14 75 9 15 6 3 15 7 9 15 8 9 15 9 9 15 10 1 15 11 b 15 12 5 15 13 2 15 14 7 15 15 9 
15 16 9 15 17 8 15 18 6 15 19 9 15 20 9 15 21 9 15 22 9 15 23 9 15 24 9 15 25 9 15 26 8 IS 27 9 IS 28 9 15 29 9 15 30 9 15 31 9 
15 32 9 15 33 9 15 34 9 15 35 7 15 36 9 15 37 9 15 38 9 15 39 9 15 40 8 15 41 8 15 42 8 15 43 8 15 44 9 15 45 7 15 46 8 15 47 9 
15 48 9 15 49 9 15 50 9 15 51 0 15 52 1 15 53 0 15 54 0 15 55 7 15 56 7 15 57 7 15 58 8 15 5~ 8 15 60 9 15 61 7 15 62 9 15 63 9 
15 64 8 15 65 9 15 66 9 15 67 9 15 68 9 15 69 9 15 70 9 15 71 9 15 72 7 15 73 7 15 74 B 15 75 5 16 6 6 16 7 9 16 8 9 16 9 9 
16 10 9 16 11 3 16 12 5 16 13 9 16 14 4 16 15 3 16 16 9 16 17 9 16 18 9 16 19 9 16 20 9 16 21 9 16 22 9 16 23 9 16 24 9 16 25 9 
16 26 9 16 27 9 16 28 9 16 29 9 16 30 9 16 31 9 16 32 9 16 33 9 16 34 8 16 35 8 16 36 8 16 37 9 16 38 9 16 39 8 16 40 8 16 41 8 
16 42 9 16 43 9 16 44 9 16 45 8 16 46 9 16 47 9 16 48 6 16 49 6 16 so 6 16 51 1 16 52 1 16 53 0 16 54 0 16 55 6 16 56 8 16 57 8 
16 58 6 16 59 9 16 60 9 16 61 7 16 62 8 16 63 9 16 64 9 16 65 9 16 66 9 16 67 9 16 68 9 16 69 9 16 70 9 16 71 9 16 72 9 16 73 9 
16 74 9 16 75 9 17 6 6 17 7 6 17 8 7 17 9 9 17 10 9 17 11 9 17 12 9 17 13 6 17 14 7 17 15 0 17 16 9 17 17 6 17 18 8 17 19 9 
17 20 9 17 21 9 17 22 7 17 23 9 17 24 7 17 25 7 17 26 8 17 27 1 17 28 9 17 29 9 17 30 9 17 31 9 17 32 9 17 33 9 17 34 9 17 35 9 
17 36 9 17 37 8 17 38 8 17 39 9 17 40 9 17 41 9 17 42 9 17 43 8 17 44 9 17 45 8 17 46 8 17 47 9 17 48 6 17 49 6 17 so 6 17 51 0 
17 52 0 17 53 0 17 54 0 17 55 8 17 56 8 17 57 4 17 58 7 17 59 9 17 60 9 17 61 9 17 62 9 17 63 9 17 64 9 17 65 9 17 66 9 17 67 9 
17 68 9 17 69 9 17 70 9 17 71 7 17 72 7 17 73 7 17 74 8 17 75 7 18 6 7 18 7 9 18 8 0 18 9 9 18 10 4 18 11 9 18 12 9 18 13 8 
lA 1~ 0 18 15 9 18 16 3 18 17 9 18 18 5 18 19 5 18 20 5 18 21 5 18 22 5 18 23 5 18 24 5 18 25 6 18 26 5 18 27 9 18 28 9 18 29 9 
18 30 9 18 31 9 18 32 9 18 33 7 18 34 9 18 35 9 18 36 9 18 37 9 18 38 9 18 39 9 18 40 9 18 41 9 18 42 6 18 43 9 18 44 2 18 45 9 
18 46 9 18 47 9 lH 48 9 18 49 9 18 50 0 18 ~1 0 1~ 52 0 18 53 0 18 54 0 18 55 1 18 56 8 18 57 9 18 58 8 18 59 9 18 60 9 18 61 9 
lA 62 9 18 63 9 18 64 9 18 65 9 18 66 9 18 67 9 18 68 9 18 69 9 18 70 9 18 71 8 18 72 8 18 73 8 18 74 7 18 75 9 19 6 8 19 7 8 
19 8 9 19 9 9 19 10 6 19 11 9 19 12 9 19 13 8 19 14 6 19 15 6 19 16 7 19 17 8 19 18 7 19 19 5 19 20 5 19 21 5 19 22 5 19 23 5 
19 24 6 19 25 6 19 26 6 19 27 8 19 2~ 9 19 29 7 19 30 9 19 31 9 19 32 4 19 33 5 19 34 6 19 35 5 19 36 5 19 37 1 19 38 9 19 39 5 

'Figure 16, sheet 21 of 21.--Examp1es of output from SUPERMOCK program. \ 



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 lakebed 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=O, the locations of all 

surface-water bodies being modeled, and the locations of all pumping wells. 
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Sheet 15 contains a tabular list 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(l), 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 obta~ned for the potentiometric 

surface,.accretion rates, and (or) the water table at 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 prjnted 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 compr,essed into an 80-column-card format. This type of output 

is available according to the instructions in outline reference .s. 
The only printed 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 table~ 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 horizontal and vertical scales may be varied. See details 

in the input instructions for HYDROG. 

JOB CONTROL 

SUPERMOCK, DATE, and HYDROG are members of the SYSl.LOADLIB library. 

Their respective member names are C322, 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=SYSl.LOADLIB, DISP=SHR 
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-~ ...... 

POTENTIOMETRIC SUkfACE 

WELL MEASUHED t:Or ... I-'UTEU 
DEPTH ijfLO# 
LAND SU~fACt 

DlFFEKE.NCt:: 
NUMbE~ DEPTh ~ELOw 

LAND SURFACE 

rv257 
N270 
1'1273 
N27o 
~·281 

N283 
N2!:14 
~J2B5 

N2tH 
1'112~':1 

N290 
N2<:13 
N30!:i 
N3H1 
N3tl~ 

N383 
r•3b4 
N385 
f\13H6 
N387 
11'38!:1 
t-13f:l9 
N390 
N3':11 
N392 
N393 
1\1 3~4 

t~3'ol5 

N39B 
N399 
1>1400 
N401 
N402 
"'4c9 
N432 
1\1433 
••12o 
G2o8 
G270 
G33b 
G343 
G347 
(;348 
G349 
J.l654 
k964 
f<970 

16.0 
2(1.4 
20.2 
16.4 
7.3 
7.1 
s.o 

10.1 
17.H 
19.8 
18.6 
20.0 
20.2 
16.3 
4.4 

15.5 
4.0 

12.7 
13.6 
17.7 
18.1) 
14.2 
13.7 
17.9 
13.5 
14.H 
15.0 
20.5 
1leb 
11.3 
22.fl 
24.7 
17.7 
5.9 

10.4 
5.3 

1H.4 
12.1) 
6.4 

1o.u 
11.5 
25.5 
11.6 
10.4 
13.6 
2.1 
3.8 

16.4 
19.0 
20.0 
14.3 
7.5 
8.3 
4.9 
8.5 

17.1 
19.1 
19.6 
19.3 
19.7 
15.5 
4.7 

17.0 
5.0 

14.6 
14.8 
17.2 
1 7.2 
16.6 
15.3 
1"7. 8 
12.8 
15.9 
15.0 
17.6 
13.5 
10.0 
23.0 
23.1 
16.3 

7.2 
s·.5 
4.1 

20.2 
12.2 
4.3 

11 • 1 
9.9 

24.5 
<:1.2 

11.1.3 
11.8 
1.3 
3.8 

-0.4 
1.4 
0.2 
2.1 

-u.2 
-1.2 

0. 1 
1.6 
0.7 
0.7 

-1.0 
u.7 
0.5 
o.d 

-0.3 
-1.5 
-1•0 
-1.9 
-1.~ 

o.s 
0.8 

-2.4 
-1.6 

0. 1 
0.7 

-1.1 
-o.o 
2.9 

-1.9 
1. 3 

-0.2 
1.o 
1.4 

-I. 3 
1.9 
1.2 

-1.8 
-0.2 
~.1 

-1. 1 
1.6 
1.0 
2.4 
u.1 
1. d 

0.8 
o.o 

TOTAL = 1U.o 

AVE.RAG~ = 0.2 

~AX ABSOLUTE DlffE~ENC~ 
MiN ABSOLUTE OIFFE~ENCt 

2.9 
o.o 

STANuARL) 
DEviATION 

::.P~li'IIG 1972 
!FER.-JUNU 

1.3 

wE.LL 
NUMoil':.t< 

N257 
N~70 

N273 
N276 
N2H1 
Nc!:l3 
N284 
N~d5 
N2B7 
N2b':l 
N2<:10 
Nc93 
'"30!:1 
N381 
N382 
N3i:l3 
N3!:14 
N385 
N3b6 
N387 
'"3o8 
N3d9 
N39ll 
N391 
N3Q2 
N393 
N3Y'+ 
NJI"i5 
111398 
N399 
N400 
N401 
N402 
N429 
N432 
N433 
w128 
G26b 
G270 
G33!:1 
G343 
G347 
G34b 
G349 
~654 

R':l64 
R970 

io~ATt.~ TAbLt. 

MEASUF<ED 
UEPTH t::SEL0111 
l.AND SU~FPCi::: 

00 

00 

.~.O<wL 

00 

J.O<I~L< 5.8 
00 

00 

00 

12.0<1oiL< 12.6 
00 

00 

3.0 

15.0<wL 
o.s< .. L< 1.5 

13.0 
14.(, 
17.2 
10.5 
b.5 

15.3 
1~.0<wl 

14.1 
15.0<~L 

15.0 
1~.0<WL 

11. 7 
11 .1 

1S.O<wL 
5.U<wL 

5.9 
s.o<~~L< 1.0 
1.2<wL< 5.0 
3.0<1~L< 5.0 

14.0<illl 
J.O<wl< 5.0 
3.u<wL< 5.0 
S. 0 < ~~L < 1 0. 0 
5.o<wL< 10.0 

00 

00 
~.O<•;L< 1u.o 

2.0 
t'.s 

COMPUTED 
UEPT11 dt.LOw 
LAI'ID SUKFAl:E. 

15.4 
17 •0 
11.e 
14.8 
7.0 
lj. 1 
4.~ 

d.4 
17.3 
16.0 
13.8 
11.9 
15.8 
2.1 
o.o 

15.6 
1. 9 

12.Y 
13.'1 
18.1 
11. o. 
5.9 

13.3 
16.6 
14. 1 
15.4 
15.8 
17.0 
13.4 
10.5 
22.4 
25.6 
6.4 
4.7 
1. 6 
2~9 

20.5 
4.0 
4.9 
~.9 

9.4 
23.2 

3.2 
8.8 
7.7 
3.2 

-o.o 

;-NEGATIVE IF-CO~PUTED-WATE.~-LtVtL-r5-LuwF.~THAN-M£Asu~;u-;~;c~LEvEL-----~---------------------------------­
oo NO M~ASURED WATE~ LtVt.LS AVAILA~LE:. AT THIS SITE. 

Figure 17, sheet 1 of 2.--Examp1es of output from DATE program. 



FALL 1<:;72 
IJULY-NUV.l 

POTENTIOMETRIC SUHfACE wATt.~ TAblt 

WELL ,_,EASURE::O CO~I-'UTEU OIFFERE.NCE wt.LL MEA~UKE.I) COMPUTEU 
NUMHE.R uEPTH HELOw DEPTH tiELOw <> NUM~b~ Ut.PTH dELu" Otf'TH I:!E.LOI¥ 

LAND SURFACE LAN[) SUHFACE LAN[) SUKFACt. LAI'lU SUHFACt:: 

"'257 19.1 19.1 -o.o N£57 <><> 17.6 
N270 23.3 24.1:S -1.!5 N£70 <><> 18.1 
N273 23.8 23.2 0.6 N273 00 20.7 
N276 21.2 20.6 0.6 N27b 5.U<WL 19.~ 
N281 10.6 13.5 -£.Y N2B1 00 13. 1 
N283 11.6 11o6 o.o N2H3 00 11.3 
N2tl4 11.2 9.8 1.4 N284 9.0<wl< llo 0 9.6 
N2H5 11.9 12.0 -0.1 N285 00 12.4 
N2B7 21.2 20.2 1. 0 N287 <><> 19.3 
1\1289 27.7 28.4 -0.7 N£89 00 16.0 
N290 20.6 22.3 -1.7 N£90 14.0<wL< 14.6 }4.5 
N2'13 23.4 23.2 0.2 Nc9J 00 12.9 
N3Utl 24.4 25.3 -0.9 N30t1 00 19.8 
N31i1 20.6 20.1 0.5 N381 10.4 1:!.3 
N362 16.1 15.3 u.s N3;,2 00 16.3 
N383 2".>.1 24.1 1. 0 N383 15.0<ii<L 23.6 
111384 8.0 H.3 -0.3 N3tl4 4.U<WL< Moe 9.11 
N385 1~.8 1ho8 -1.0 N3H5 l4o2 15.3 
N3H6 1bo7 1hob u. 1 N3d6 }5.6 14.".) 
N3t17 25.0 23.3 1. 7 N387 1Y.5<WL 22.".) 
N388 26.6 23.2 3.4 N3t:1'8 lB.O<wL 13.".) 
N389 28.6 2".>.2 3.4 N389 15.0 14.1:! 
N390 11 .a 1!:\.2 -0.4 N390 1!:1.0 17 ol 
N3Y1 20.5 20.1 0.4 N391 15.0<wL 17.3 
N392 15.4 15.2 0.2 N392 14.8 14.3 

--" N3Y3 17.4 16.8 u.6 N393 1!:i.O<wL 15.9 
~ N394 17.4 17.4 -u.u NJ94 17.4 16.3 
00 f\:395 29.5 26.6 i?.Y N395 15.0<1\'L 17.0 

1'11398 15.3 14.6 0.7 N398 14.5<wL 14.f-
~1399 14.8 13.1 1. 7 N399 14.4 12.8 
"'400 26.4 2B.O -1.6 N400 b.O<'.VL <::'2.4 
r·J40 1 2bo8 28.?. -1.4 N4Ul 5.0<~>L 25.1:1 
"'402 22.9 22.5 0.4 N402 13.0 10.3 
N429 17.8 11:1.3 1 • ".) N429 10.0<wL< 15.0 15.0 
l\o432 12.1 12.7 -0.6 N432 5.0<1"L< 8.0 5.8 
N433 8.f.l 9.7 -0.9 N433 5.0<wL< M.O a.s 
W128 25.9 27 ol -1.2 w12tl 14.n<wL 20.6 
G261:! 17 ol }l'l. 1 -1.0 u2F,!:I i:i.O<wL< 10.ll 9.9 
G270 9.S 9.4 u.1 G270 7.0<~~oL< YeO 9.0 
G331:! 14.0 15.7 -1.7 G331:1 lO.O<IIiL 14.5 
G343 16.3 17.0 -0.7 G343 10.0<wL 16.3 
li347 29.0 31.1j -2.8 G347 00 30.3 
G34b 15.5 14.7 0.8 G34d 00 8.2 
G349 14.0 14.9 -0.9 G34Y 10.0<WL 12.7 
R654 19.0 18.8 0.2 t-l654 <><> 18.4 
~964 6.7 7.8 -1. 1 HYb4 ·4. O<~L< 7.2 -,. 2 
~970 10.7 11.4 -0.7 R970 8.0<~L< 9.9 9.2 

TOTAL = 0.3 

AVERAGt. = o.o 

MAX AHSOLuTE DIFFERENCE = 3.4 STANDARD 
MIN A~SULUTE DIFFt.~ENCt. = o.o DEVIATION = 1.4 

------------------------------
<> NEGATIVE IF COMPUTED WATER LEVtL IS LOwER THAN MEASURED WATER LEVEL. 
<><> NO MEASURED WATt.K LEVEL~ AVAILA~LE AT THIS SITE. 

Figure 17, sheet 2 of 2.--Examples of output from DATE program. 



__, 
~ 
U) 

HED RIVE~ LOCK & UAM AREA 3 CU~PUTED P~ECO~STRUCTIU~ PUTENTIU~iTHIC SUHfAC~. 

JAf\!. 10 
1Y72 20 

31 
FE~. 10 

20 
29 

MA~. 10 
20 
31 

APR. 10 
20 
30 

ti.AY 10 
20 
31 

JlJt-H:: 1 0 
20 
3(} 

JULY 1 0 
211 
31 

AUG. 10 
20 
31 

Sf P. }I) 

20 
30 

OCT. 1 (I 
20 
31 

NOV. 10 
20 
30 

OEC. 10 
20 
31 

JA~; • 10 
1973 20 

31 

NA-2~1. COMPUTED rlYDkOG~APH 

WATE~ LEVEL• 1N FEET 4ELO~ 0~ A8UVE L~~D ~UHfACf 

20.0 18.0 16.0 14.0 12.0 10.{: f:i.O 6.0 4..0 2.0 u.o 
***************************************************************************************************** 
* . . . . . X . . . . * 
* . . . . . X . . . . * 
* . . . . . "· . . . * 
* . . . . . ·" . . . * 
* . . . . . . I.. . . . * 
* - • X * 
0 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• j •••••••••••••••••••••••••••••••••••••• v 

* . . . . . X . . . * 
* . . . . . ..... . . . * 
* . . . . . ). . . . * 
* . . . . . } . . . . . * 
* • * 
{; •••••••••••••••••••••••••••••••••••••••••••••••• "· •••••••••••••••••••••••••••••••••••••••••••••••••• * 
* . . . . /.. . . . . . -~ 

* . . . . X . . . . . * 
* . . . • X . . . . . * 
* . . . X . . . . . . .:;. 

* - X • * 
* • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • X • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • * 
* . . . "' . . . . . . * 
* . . . >. . . . . . . * 
* . . . X . . . . . . * 
* . . . X . . . . . . * 
* - X * 
"" .................................. )( ................................................................ -:.;. 
* . . . X . . . . . . * 
* . . . }. . . . . . . * 
* . . . X . . . . . . * 
* . . . )( . . . . . . * 
* - " * 
.t; ••••••••••••••••••••••••••••••••••••••• ,(, ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• w 

* . . . . "' . . . . . * 
* . . . . )( . . . . . * 
* . . . . . X . . . . * 
* . . . . . )( . . . . * 
* - . .'I\ * * ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ). ••••••••••••••••••••••••••••••••••••••• * 
* 
* 

* 
* 

***************************************************************************************************** 
78.2 80.? dc.2 84.c ot-.2 b1i. i::: y(l.~ 9c.2 94.c 96.2 9u.2 

l!LT.£TUIJt: IN r-t-.t:T 

Figure 18, sheet 1 of 2.--Examples of output from HYDROG program. 

}(j JANe 
?0 1972 
,j} 

1 !1 F E. ti. 
?0 
c'7 
l 0 :-..{l '..(. 

~~~ 

31 
10 APR. 
20 
30 
1 (J r.;~ Y 

20 
31 
l li JUNE 
(:>{I 

31i 
10 JULY 
20 
"31 
10 AUt_, • 
I::' I! 

31 
10 :::, t 1-'. 

?0 
:H! 
10 UCT. 
20 
31 
1 f; i\J(JV • 

,?.(\ 

30 
10 DEC. 
2fJ 

31 
10 JAN. 
20 1973 
31 



t-<t:O RlVtK LOCK 11-. (JAJv• At·H:A J COMI-'Ult-_0 Pt-<ECOi\ISH<uC.llUN wtTEr< TAI:iL!:::. 

NA-2Ml. COMPUTfO ~LTAH HYOROG~AP~ 

~ATE~ LEVEL, IN F~~T dtLOw OK A~UVE LAND SURfACE 

20.0 1H.O 16.0 14.0 12.u 10.u R.o boO 4.0 2.0 u.o 
***************************************************************************************************** 

JAt .. • l 0 ii- . . . . . l( . . . . * 10 JM-Io 
197c 2o -:; . . . . . ,, . . . . * 20 1972 

31 * . . . . . X . . . * 31 
Ffl. lU * . . . . . . X . . . * lt' FEn. 

20 * . . . . . . X . . . * ~0 
t:::q '.} X * 2'; 

l'••A.~ • lo * • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • X • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • "'-4- 10 ,._,AH: • 
211 * . . . . . . X . . . * 2(t 

31 * . . . . . . X . . . * 31 
Jlf-'k. lO * . . . . . • X . . . ·:< lC• APR. 

tU * . . . . . 'lo . . . ·:< /-?(· 
)n * X * 30 

r--AY 1n "'..r ••••••••••••••••••••••••••••••••••••••••••••••• · ••••• ~ •••••••••••••••••••••••••••••••••••••••••••••• * 10 MAY 
c(' * . . . . ·" . . . . * (:'(1 

31 * . . . . " . . . . . * jj 

JUNE llJ * . . . . X . . . . . * 10 JUNt 

c" * . . . .x . . . . . i} 20 
jl) * • X_ * 30 

__. ,JL:L Y 11_1 w • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • X • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • * ll' JULY 
U1 (.'rj 
0 J1 

~} . . . " . . . . . . * 
* . . . X . . . . . . * 

20 
31 

.l ur, • 10 * . . . X . . . . . . * 10 AUb • 
20 * . . . A . . . . . . ~} ?II 
31 n )(.. 0 J1 

Sf- P • 1 0 .:J. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • X • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • * 10 :,t..t->. 
~(1 * . . . X. . . . . . . -li 20 
30 * . . . X . . . . . . * 3(i 

OCT. 10 * . . . ;( . . . . . . * lv OCT. 
20 * . . . X . . . . . . * co 
31 * X * :n 

'':uv. 1 IJ * •••••••••••••••••••••••••••••••••••••••• " •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * 111 t'jOv. 
211 * . . . . " . . . . . * 20 
]r) * . . . . X . . . . * J(• 

DEc. lll ~} . . . . . X . . . . * 10 Ot:C. 
2rJ ·:< . . . . . !.. . . . . * .?0 
31 * A • * 31 

JAr..:. 1\, ·:)·····························································"-·····································* 10 JA~-J. 

)':J73 20 * * 20 1973 
31 -~~ . . . . . . . * 31 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOOO*OOOOOOOOOOOOOOOOOOOOOOOOO*OO 

. 71-3.2 80.2 62.c H4.2 ~6.2 8H.~ ~().2 42.~ q4.2 9t-.• 2 ~6.2 

~LTITUDf lN fEET 

Figure 18, sheet 2 of 2.--Examples of output from HYDROG program. 



The SUPERMOCK load module was created using the H-level FORTRAN com­

piler employing the compiler option, PARM.FORT='OPT=l •, in order to 

maximize execution time efficiency. The DATE and HYDROG load modules 

were created with the G-level FORTRAN compiler. They are short-running 

programs and execution time is not critical. 

These 1 oaded 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 the model. 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

ient 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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IIXXXXXXXX JO~<-------) 
I*StTUP CCDlq3/0lSK 
I IS T E. P 1 EXEC P G ;~ = C 31::' I. , T 1 1-1 t = 3 5 • K t_ b I 0 t\1 = 3 ~ :i!< 
I I S T t:: P L I H lJ D 0 S 1\1 = S Y S l • L 0 A D L I t1 • D I S ._.. = S ~ r< 
I IF T () 7 F 0 () 1 I) IJ s y s ,._, lJ l = d 
I IF T 0? F 0 0 1 U D i.J S rJ = P ~ E ~ • UN I T =? 31 4 • V 0 L =St. H = C C u 1 ~ J , r)J ~ P = < u L t) • r\ r. .. f: P • r\ E F.~ > , 

II DCY=<~ECFM=VriS•l~tCL=780t~LKS!Lt=7J~AJ 
IIFTOYFOOl OD USN=~~ET~~~S.V0L=StH=CC8l~J.U~IT=~314• 

II DCH=C~ECfM=VMStlkECL=l~~u.~LK~lL~=6lf6),f)l~P=<OLDtK~tP•Kft~) 

I IF f 0 4 F 0 0 1 D 0 [J S .\J = ~ ..._ P T M S ~- ' UN I T :.: ~ Y S lJ K • S P L I f = < 1 0 ' C Y L • ( 1 ' 1 ) ) ' 
I I DC~= ( R E C F M = V K S , l ~E. C L = 4 7 6 , 8 l i\ ~ I l t' = 1 2 9 A n ) • l) l ~ P = ( '\J t: "'; , iJ A S 5 ) 
IIFTlOFOOl DD DSI\i=~&~TAAL•UNIT=::,Y~UK.::,I-'LIT='-it 

II OC~=CRECFM=VdS,L~ECL=476tHL~SILt=l~9hG),OlSP=(~Ew•~ASSJ 

IIFTOhFOOl 00 SYSuUT=A 
IIFTllFOOl OD UU~~y 

IIFTOSFOOl UD * 

I* 

***** SU~tHMUC~ ****~ 

***** UATA D~C~ ***** 

115Tt:.P2 EXEC PGM=C32J,PfGIO~=l'-IOKtT1Mt=4 

I I 5 T E P L I H D D U S · --4 = S Y S l • L u A l) L I jj , u I S ~ = ~ rl R 
IIFT04F001 DD OSN=~~PT~SF,UNIT=SVSDKtUl~P=(ULOttJELtT~J 
I IF T 1 0 F 0 0 1 D D L) S N = & ~ •IJ TAP, L , lJ N I T = S Y ~ LJ K , t) I ::, P = ( u L n • D t L t:.. T E ) 
I I F T 0 3 F 0 () 1 l) l) L) S "'' = 1\ li.. H Y li 0 , U 1"-i I T = S Y S I) K • S P A C t:: = ( f k K • ( 2 u , ~ ) • R L S t_ ) • 
II DCH=<REr~· •L~ECL=H0,~LKS1Lf=7200),Ql~P=<~~~,PASS) 

I IFTOhfO"- )UT=A 
IIFTOC)FO 

I* 
IISTE.P3 
IISTE~Llh 

IIFTOhfOOl 
IIFT03FOU1 
IIFTO~FOOl 

******* U.8lf. -t}*****-)}* 
***** D4TA UECK ***** 

EXEC PbM=C3~4.~£GIO~=lH~K.Tl~~=3 

DO DSI\j:S Y.:) 1. LOADL I~, lJ I SP=ShH 
00 SYSt)UT=A 
D D tJ S 1\j = & ~ H Y 0 0 , l) I S 1-i = ( U L 0 , U E. l t. rE: > , u hJ! T = S Y SDK 

00 * 

~ft~ * -)} ;:- -;} * 11 y '·'""' () r; ;} ;:- -~~ ;} * ·:l- -)} 

***** U~l4 U~CK ***** 
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In step 1, FT02F001 describes a data set containing the preconstruc­

tion river stages for the Red River and their associated grid nodes in 

area 5. FT09F001 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, spanned records. When working with unformatted data, 

the l/0 list determines the record length. With variable-length records, 

the logical record length is determined from the maximum 1/0 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-inp~t references given in the 

preceding paragraph.) The longest record will be~the list of stages and 

associated nodes. To determine the logical record length, use the fol-

~low1ng equation: 

LRECL=[B(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 disposition, 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. 

FT04F001 and FTlOFOOl 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=[B(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=(NEW,PASS). The second subparameter, PASS, insures that the 

system w.ill retain the data, set for use by subsequent job steps. The unit 

parameter should be coded UNIT=SYSDK. This unit refers to volumes for 

temporary work space during a job. No volume serial-flumber 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 

DO statements must be arranged in sequence in the input stream. The first 

DO statement specifies the amount of space required by the first data set 

and the total amount of space allocated for all of the associated data 

sets. {See FT04F001, in example JCL list.) 

Space, in tracks, 
required by this 
data set. 

Primary number 
of cylinders. 

Type of space 
allocation. 

l Secondary number 
~of cylinders. 

SPLIT=( O,CYL,(T,l)) 

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. All of the succeeding associated data sets request a portion 

of the total space allocated. 

Space, in tracks, required 
by this data set from 

jeach cylinder allocated. 

SPLIT=9 

The DO statement FTllFOOl 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 FTllFOOl as: 

//FTllFOOl DO 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 possible errors. This may 

be done by coding: 

//FTllFOOl DD DSN=data-set name, UNIT=3330, DISP={NEW,KEEP,DELETE), 

VOL=SER=SYS211, DCB={RECFM=FB,LRECL=80, BLKSIZE=7200), SPACE 

={TRK,{l5,5),RLSE. 
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These data may then be retrieved by using a system utility program 

IEBG.ENER. If no card output is desired, code 

//FTllFOOl DO DUMMY, 

as in the example JCL listing. 

In step 2, FT04F001 and FTlOFOOl simply point to the data sets 

passed from step 1. FT03F001 describes a temporary data set in which 

card images in the format of standard water-level cards are passed to 

HYDROG to be plotted. 

In step 3, FT03F001 points to the water-level data set passed from 

step 2. 

APPLICATION OF THE MODEL 

The system of programs described in this report was .designed to 

fill 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 

eliminate 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 from 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 one 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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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 11model 

calibration. 11 The parameters to be adjusted are the ones with the most 

uncertainty about their true value. Constraints limiting the amouht of 

adjustment should be set up before model calibration. No parameter should 

be adjusted to a physically implausible value just to improve 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 adjusting dur­

ing model calibration. If the model-derived water-table position is too 

low, 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 in model-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 in 

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. 

REFERENCES 

Bedinger, M. S., Reed, J. E., and Griffin, J. D., 1973, Digital-computer 

programs for analysis of ground-water flow: U.S. Geol. Survey open­

file report, 85 p. 

Bredehoeft, J. D., and Pinder, G. F., 1970, Digital analysis of areal flow 

in multiaquifer groundwater systems: A quasi three-dimensional model: 

Water Resources Research; v. 6, no. 31 p. 883-888. 

Cooley, R. L., 1972, Numerical simulation of flow in an aquifer overlain 

by a water-table aquitard: Water Resources Research, v. 8, no. 4, 

p. 1046-1050. 

Dawdy, D. R., Lichty, R. W., and Bergmann, J. M., 1972, A rainfall-runoff 

simulation model for estimation of flood peaks for small drainage 

basins: U.S. Geol. Survey Prof. Paper 506-B, p. Bl-B28. 

Knapp, R. M., and others, 1975, Development and field testing of a basin 

hydrology simulator: Water Resources Research, v. 11, no. 6, p. 879-888. 

158 



Peaceman, D. W., and Rachford, H. H., Jr., 1955, The numerical solution 

of parabolic and elliptical difference equations: Jour. Soc. Indus. 

Appl. Math., v. 3, no. 11, p. 28-41. 

Pinder, G. F., 1970, A digital model for aquifer evaluation, automated 

data processing and computations: U.S. Geol. Survey Techniques 

Water-Resources Inv., book 7, chap. Cl, 18 p. 

Pinder, G. F., and Bredehoeft, J. D., 1968, Application of digital com­

puter for aquifer evaluation: Water Resources Research, v. 4, no. 

5, p. 1069-1093. 

Prickett, T. A., and Lonnquist, C. G., 1971, Selected digital computer 

techniques for groundwater resource evaluation: Illinois Dept. 

Registration and Educ. Bull. 55, 62 p. 

Ralston, Anthony, 1965, A first course in numerical analysis: New York, 

McGraw Hill Book Co., 578 p. 

Ripple, C. D., Rubin, Jacob, and van Hylckama, T. E. A., 1972, Estimating 

steady-state evaporation rates from bare soils under conditions of 

high water table: U.S. Geol. Survey Water-Supply Paper 2019-A, 39 p. 

Soil Conservation Service, 1970, Effects of the Arkansas River multiple­

purpose project on agricultural production, volum.e I, main report: 

Little Rock, Ark., 221 p. 

Thornthwaite, C. W., 1948, An approach toward a rational classification 

of climate: The Geog~ Review, January, p. 55-94. 

Trescott, P. C., 1975, Documentation of finite-difference model for simula­

tion of three-dimensional ground-water flow: U.S. Geol. Survey open·· 

file report 75-438, 32 p. 

159 



Trescott, P. C., Pinder, G. F., and Larson, S. P., 1976, Finite-difference 

model for aquifer simulation in two dimensions, with results of 

numerical experiments: U.S. Geol. Survey Techniques Water-Resources 

Inv., book 8, chap. Cl (in press). 

Weir, R. G., and Larson, C. L., 1973, Modeling infiltration during a 

steady rain: Water Resources Research, v. 9, no. 2, p. 384-394. 

160 



Variable 

ACCRET 

ACSUM 

AM 

AMON 

AREA 

BALSTD 

BMSIN 

BMSM 

c 

CAC 

CPZ 

CSD 

CTIME 

DRN 

DTIME 

Table ?.--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 numbers 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 

DUM 1 

DUM 2 

DUM 3 

ELEV 

G 

GWETO 

H 

Definition 

Dummy variable for month in date read from main-stem river­

stage data set. 

Dummy variable for day in date read from main-stem river­

stage data set. 

Dummy variable for year in date read from main-stem river­

stage data set. 

Two-dimensional array containing land-surface altitudes (feet). 

Single-dimension array used to store values created by for­

ward substitution in solving the difference equations for 

a row or a column. 

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.) 

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 ?.--Definitions of selected program variables--Continued 

Variable 

HS 

HSAVE 

HWT 

HX 

Definition 

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. 

Two-dimensional array holding maximum or average water­

table altitudes for periods of interest (feet). 

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. 

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 

HYCND 

I AREA 

IC 

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). 

Computational variable equal to HCL in MAIN and HCU 'in 

DREAM (feet/day). 

Computational variable equal to individual sequence numbers 

from the AREA array. 

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 

.!CODE 

ICY 

IDA 

IDAY 

!DEPTH 

IDEPX 

Definition 

Code indicating that average or maximum depths to water 

table for specified periods of interest are desired. 

(See table 2, number 5.) 

Variable used in computing node levels. 

Read unit for main-stem river-stage data set. 

Day in calendar date computed each time step. 

Two-dimensional array holding depths to the water table for 

output as specified (feet). 

Variable used in computing entries to the !DEPTH 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. 

IDQ Write unit for output of water-table altitudes and associated 

nodes passed to DATE. 

!FLAG Computational variable indicating number of time steps 

IJ 

remaining in a period for output of maximum or average 

depths to water table. 

Single-dimension array that has a dual function. First, 

nodes for the main stem that are to be treated as fully 

penetrating are read into 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 seZected program variabZes-ContinUE!d 

Variable 

IJC 

IJP 

Definition 

Number of days in a period for output of maximum or average 

depths to water table. 

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 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 la.kebed 

material is constant. 

IPT Write unit for line printer. 

lR--- Single-dimension array used for reading in row locat·ions. 

Used for inputing locations of fully or partially pene­

trating stream nodes or locations of observation wells. 
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Table ?.--Definitions of selected program variables--Continued 

Variable 

IRD 

IRX 

IRX8 

Definition 

Read unit for card reader. 

Variable used in computing node levels. 

Offset pointer into the PRECIP array, which holds daily pre-

cipation. 

ISCS Punch unit for output of average or maximum depths to the 

water table for selected periods of interest. 

ISTR Two-dimensional array holding a computed stream-location 

map which is printed for each run. 

ISYM Single-dimension array containing character data used to 

construct a stream-location map. 

ITDX Switch indicating if node spacing is constant or variable. 

IV Two-dimensional array holding a computed node-level map which 

IWDINT 

is printed for each run. 

Switch indicating if withdrawal rates will vary from node 

to node or if one withdrawal rate will be imposed at 

several nodes. (See table 2, number 24.) 

IWDR Switch indicating if pumpage will be modeled. (See table 2, 

number 24.) 

IWDT Switch indicating if withdrawal rates will be printed. (See 

IXMAX, 
IXMIN 

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.) 

IYEAR Year in calendar date computed each time step. 
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Table ?.--Definitions of seleated program variables--Continued 

Variable 

IYMAX, 
IYMIN 

JCODE 

Definition 

Row numbers used as spacing boundaries if variable grid 

spacing is used. (See table 2, number 10, and table 1, 

page 33, lines 85-88.) 

Single-dimension array\~hose 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 

JJ 

JQ 

in each month. 

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. 

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 Loop 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). 

167 



Table ?.-Definitions of selected prograam variables-Continued 

Variable 

KSYM 

KWSYM 

L 

LABEL 

LQT 

LSYM 

M 

Ml 

M2 

MOl, M02 

N 

Nl 

NBEGN 

NDAZ 

Definition 

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.) 

Decoding array used to determine at what time step and in what 

form output fr"om the WT array is desired. (See table 2, 

number 20.) 

Computed variable that terminates the main time loop in 

SUPERMOCK (L=JXA+l). 

Identification heading for tabular and card output of depths 

to the water table. (See table 2, number 5.) 

Counter used in assigning status to main-stem river-stage 

nodes. 

Decoding array used to determine at what time step and in 

what form output from the ACCRET array is desired. 

Number of rows in grid. 

Equals M-1. 

Equals Ml-1. 

Row limits for output of maximum or average depths to the 

water table. (See table 2, number 5.) 

Number of columns in grid. 

Equals N-1. 

Sequence number on main-stem and tributary-stream data sets 

where SUPERMOCK is to begin using data. 

Time step (days). 
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Table ?.--Definitions of selected program variables--Continued. 

Variable 

NEWYR 

NODAYS 

NOSTAG 

NOl, N02 

NOPP 

NOSET 

NOST 

NPSTAG 

NPSTGE 

NSTGE 

PE 

PESUM 

Definition 

Variable used to signal the beginning of a new year for the 

computation of annual-cumulative accretion to the artesian 

aquifer. 

Time increment read from main-stem. river-stage data set. 

Total-number Qf main-stem river stages and associated nodes 

to be read each time step. 

Column limits for output of maximum or average depths to the~ 

water table. (See table 2, number 5.) 

The number of main-stem river nodes to be treated as partially 

penetrating. 

Number of sets of NDAZ average river stages and associated 

nodes in the main-stem river-stage data set. 

Number of main-stem river nodes to be treated as fully pene­

trating (NOST=NOSTAG-NOPP). 

Number of trib~tary-stream stages and associated nodes to 

be read at each time step. 

Number of invariant partially penetrating stream stages to 

be read. 

Number of invariant fully penetrating stream stages to be 

read. 

Single-dimension array holding daily potential evapotranspi­

ration (inches). 

Dummy argument in call to subroutine PROCESS in the row 

cycles. 
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Table 7.--Definitions of selected program variables--Continued 

Variable 

PRECIP 

PSM 

PZ 

Definition 

Single-dimension array containing daily precipitation (inches). 

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). 

Array containing the hydraulic 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-

QSTR 

puted as an intermediate step in the mass-balance computation. 

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 nea~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=l. Appropriate nodes in array AM are 

initialized to SAMM (feet). 
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Table ?.--Definitions of selected program variables--Continued 

Variable 

SAT 

SCAC 

SHD 

SHEAD 

SM 

SMSIN 

SMSM 

SRPZ 

Definition 

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. 

Component of mass balance, represents the sum of vertical 

flow from the artesian aquifer to the water table. 

Average of planes 2 and 3 of the H array {potentiometric­

surface altitudes) (feet). 

Term used in converting CPZ and CAC into volume of water, 

equal to SHD*DTIME. 

Constant value for the artesian-aquifer storage coefficient. 

Initial value for surface-moisture storage (inches). 

Maximum water held in surface moisture (inches). 

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 ~urn of flow into 

. T 

the artesian aquifer (from other aquifers or partially 

penetrating streams, from the water table, and from lateral 

nodes). 

Two-dimensional array containing transmissivity values for 

the artesian aquifer (feet2/day). 
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Table ?.--Definitions of selected program variables--Continued 

Variable 

THK 

TM 

TTIME 

w 

WELLS 

Definition 

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. 

Single-dimension array containing time steps (days). 

Single-dimension array used to store values created by forward 

substitution in solving the difference equations for a row 

or column. 

Number of observation wells. 

WENO Observation-well numbers. These are the wells for which data 

WT 

WTSTO 

are passed to DATE. 

Two-dimensional array containing altitudes of the water table 

at each node (feet). 

Single-dimension array containing coefficients of storage 

for the saturated material between the top of the artesian 

aquifer and the water table. 

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). 
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Table 7.--Definitions of selected program variables--Continued 

Variable 

XM 

X NORM 

Definition 

When node spacing is constant, XM is the spacing in the x 

direction, column spacing. 

Parameter that limits recharge rate. (See table 2, number 

17.) 

XPSTAGE Invariant fully penetrating stream stage (feet). 

XPSTGE Invariant partially penetrating stream stage (feet). 

XYl, XY2, Spacing parameters used in the row cycles. 
XY3, XY4 

Y If node spacing is constant, X and Y are equgl 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 

YM 

row 1 to IYMIN and from IYMAX to M. 

When node spacing is constant, YM is the spacing in the y­

direction row spacing. 

YXl, YX2, Spacing parameters used in the column cycles. 
YX3, YX4 
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