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DIGITAL-COMPUTER MODEL CF GROUND-WATER.FLOW
IN TOOELE VALLEY, UTAH
by .
A. C. Razem and S. D. Bartholoma
| ABSTRACT

A two-dimensional, finite-difference digital-computer mode!l was used to simulate the ground-water flow in the
principal artesién aqdifer in Tooele Valley, Utah. The parameters used in the model were obtained through field
measurements and iests, from historical records, and by trial-and-error adjustmentsT The modelwas calibrated against
observed water-level changes that occurred dur.ing 1941-50, 1951-60, 1961-66, 1967-73, and 1974-78. The reliability
of the predfctidns is good in most parts of the valley, as is shown by the ability of the model to match historical
water-level changes.

INTRODUCTION

A finite-difference, digital-computgr model was used to simulate, in two dimensions, the ground-water ﬂow in
the principél arltesian aﬁuifers in Tooe';e Valley, Utah, and to predict water-level changes that would be caused by
hypothetical well discharges, The predictions of water-!evel changes are reported by Razem and Steiger (1980,
'p. 57-59). IA description of the development and calibration of the model is presented in this report.

The p.rogram used forbthe‘ model is documented b.y. Trescott, Pinder, aﬁd Larson (1976). Modifications to
their program are given in tab‘le 1. Table 1 aiso incl_udes subroutine SOLVE2, the direct-solution algorithm (D4},
which was used along with the strongly impilicit procedure (SIP) {Trescott and other;, 1976, p. 91v~96) in solving the
ground-water flow equatibﬁs. Larson (1578) gives the documentation for the D4 solution technique. Although
Larson wrote the D4 code used in this report, the listing induded in the back of this report (table 1) is nt.n exactly
the same and does not inciude the optioﬁ forrwater-table extrapolation given by Larson (1978, p. 12-13). The ver-
sion of D4 given here is less e'fficient computationally than the published version but gives the same results..

The system of numbering wells in Utah'is based on the cadastral land-survey system of the U.S. Government.
‘_l'he number, in addition to designating the well, descri.bes its position in the I-and net. By the land-survey system,

the State is divided into four quadrants by the Salt Lake base line'and meridian, and these quadrants are designated

by the upper case letters A, B, C, and D, indicating the northeast, northwest, southwest, and southeast quadrants, re-



spectively. Numbers designating the township and range (in that order) follow the quadrant letter, and ail three are
enclosed in parentheses. The number after the parentheses indicates the section, and is followed by three letters in-
dicating the quarter section, the quarter-quarter section, and the quarter-quarter-quarter section—generally 10 acres
{4 hm?); the letters a3, b, ¢, and d indicate, respectively, the northeast, northwest, southwest, and southeastquarters
of each subdivision. The number after the letters is the serial number of the well within a 10-a§re (4-hm? ). tract.
Thus (C-2-4)31dad-2 designates the second well constructed or visited in the SENE%SE% sec. 31, T. 2 S., R. 4
W. The numbering system is illustrated in figure 1.
DESCRIPTION OF THE MODEL

Many factors influenced the construction of the model of ground-water fiow in Tooele Vailey. Some factors,
such as the type of model, model grid, initial water levels, and boundary conditions, were determined before the
mode! was constructed and usually were not allowed to vary. Other factors, which were changed during trial-and-
error runs during calibration, included: transmissivity, coefficient of storage, recharge, properties of a confining
bed, and discharge.

Type of mode!

A two-dimensional, finite-difference mode! was used because, even though there are several artesian aquifers in
Tooele Valley, Fhey are .not persistent laterally and for practical purposes they cannot be separated. Thus, for the
model, the ground-_water system was divided into an artesian aquifer overlain by a confining bed, which in turn is
overlain by a water-table aquifer, BecaUse_ the model is two-dimensional, the water-table aquifer can serve only as a
source or sin:k and the water-table elevation cannot change. The reaéon for using the model of Trescott, Pinder, and
Larson {1976) is that it is well documented, has been successfully tested, and is easily attainable by the reader.

In solving the ground-water flow equation, both the SIP and D4 solution techniques were employed. Both
solution techniques gave practically identical results; however, the D4 techniques required less computer time.

Model construction

The construction of the model was done in essentially two major steps. First, after the type of the model
was selected, the model grid and boundary conditions were established and historical data such as initial water
level, discharge, and recharge from precipitation were entered. Second, other parameters such as transmissivity, and

2
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‘properties of the confining bed were varied, one at a time, in trial-and-en;ror adjustments during calibration. After a
satisfactory calib}ation was attained, the model construction was complete.
Mo;:lel grid

A block-centered, finite-difference grid with variable gi'id spacing was used (fig. 2). To simulate the ground-
water flow in the artesian system, the study area was divided into a large number of rectangular biocks. The finite-
difference equaiion of ground-water flow was solved_at each node, or center poiﬁt of each block.

The grid designed for the model consisted ofm26 rows and 41 ¢olumns, or 1,066 nbdes (fig. 2). The grid spac- .
ing, which was variabie, ranged from 1.5 mi (2.4 km) to 0.25 mi (0.40 km). The smaller grid spacings were used
where a Iarée number of Wells were located or the hydraulic gradient was steep. In contrast, the larger grid spacings
were used where data were not évailéble or where the aquifer was not being stressed.

Parameters

The parameters or data used in the model were obtained by field measuremeqts and tests, collection of histor-
ical data, a‘nd by varying values durir;g calibration until a best-fit condition was obtained. The values for each
parameter matrix were obtained by overlaying the grid on a base map thét containe'd. the parameter values. For
example, the initiakl head matri?( was obtained by overlaying the grid on a mép of the initial potentiometric surface
.and determining the head value at each node.

Boundary conditions and recharge

No-flow .(imper'meatlzle) boundaries were placed along the entire mathematical torder of the modei (fig. 2). A
finite-flux bzI)undary was placed inside the no-flo;/v bc;undary at sites where?echarge from the mountains and Rush
Valley is assumed to take place. The finite-flux boundary was assignéd by placing recharge "wells’f_in selez;.ted nodes.
A no-flow'boundary. was used along the northern part of the model even tﬁough a small amount of discharge is
occurring across this boundary. However, almost ail the water moving through the ground-water system is discharged
from the aquifers befo,r‘e reaching the northern boundary.

The amount of water that was assigned to the recharge wells was caiculated by methods déscribed in Razem

and Steiger {1980, p. 30) and by trial-and-error adjustments during calibration. The calibration vperiod was 1941-78,

subdivided in five pumping periods. The average recharge of 79.5 ft®/s (2.25 m?/s) determined from the 1941
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Figure 2.--Map of Tooele Valley showing the grid used for the digital-computer
model and the mathematical boundary of the model,



steady-state calibration was used for each pumping period, with the exception of reéharge from mine drainage which
varied during each pumping period.
Transmissivity

Transmissivity values obtained from aquifer tests and transmissivity values estimated from specific capacities
of wells were used as the basis for initial estimates at specific nodes in the transmissivity matrix. From this founda-
tion, transmissivity values were then estimated for the remainder of the nodes, based on well logs and location of the
nodes. In general, transmissivity values decreased moving away from the mountains, with values in the north end of
the valley being only a fraction of those near the mountains.

During the calibration, the transmissivity values were varied considerably. Even those nodes that had values
obtained from field tests wgre varied during the trial-and-error runs, it is interesting to note that after all the adjust-
ments were made during the calibration, the transmissivity values obtained in the field and those obtained during
calibration were nearly equal (Razem and Steiger, 1980, table 1). Howeyer, the low values at the north end of the
valley, near the lakeshore, and the high values near the mountain _fronts were mostly based on a few well logs. Few
water levels were available in these al;eas to use in adjusting transmissivity values during caiibration, so the values
should be considered as only rough approximations.

The range of transmissivity values used for the predictive model can be seen from the listing of the model data
in table 2. The extremes range from about 0.003 ft®/s or 260 ft*/d {24.2 m?/d) to about 0.550 ft*/s or 47,500
ft? /d (4,412.8 m?/d).

Coefficient of storage

The average value of 0.002 obtained from aquifer tests was used for each node in the storage-coefficient
matrix. During calibration, values for storage coefficient ranging from 10°° to 10" were used, resulting in little
diffei’ence in resuits fo} the 1941-78 period. Whenevel; discharge is changed, there is associated a change in storage
until a new equilibrium is reached. In this model calibration, the amount of change in aquifer storage apparently is
very smail relative to the amount of water obtained from other sources.

f well discharge were to exceed recharge, removal of water from storage would occur and variations of stor-
agg coefficient in the model would be important. However, since no meaningful calibration of the storage coefficient

could be made, the average value of 0.002 is assumed to be the best value available.



Initial water levels {1941)

The earliest water-level measuremen.ts made in a significantly large part of the valley were in 1941, At that
time, well discharge was less than a fourth of the present rate and water levels were not changing appreciably. For
these reasons, it was assumed thve ground-water syster\;l wés under approximate steady-state conditions in 1941 and
could be simulated in this way with the quel.

Confining-bed properties

Three métrices were used to model the confining-bed properties which control the leakage into or out of the
artesian aquifer. These matrices were hydraulic conductivity of the confining bed, thickness of the confining bed,
and head above the confining bed (in this case, elevation of the water table).

The confining-bed properties are important because upward leakage to the water-table aquffer is the greatest
means of natural discharge from the artesian aquifer. Upward leakage is assumed to occur only in the northern area
{fig. 2) where the confining bed becomes more distinct and differences exist between the water-table elevation and
artesian heads. The leakage could not be measured directly, so it was approximated on the basis of the evapotrans-
piration .from the water-table aguifer. 4Razem and Steiger (1980, p.36) estimate that the evapotranspiration is about
23,000 acre-ft (28.4 hm?) per year. Upward leakage from the artesian aquifer is the largest source of recharge to the
water-table aquifer, and it probably represents a large pan;t of the water that is discharged by evapotranspiration.

The thickness of the confining bed was set constant at 125 ft (38.1 m) at the node§ where upward leakage was
modeled (fig. 2). Then the hydraulic conductivity was adjusted by trial and error. In this way, the two matrices are
actuaily turned intd one~the leakance matrix. The water-table elevation, or head above the confining bed, cannot
vary in this two-dimensional model, and it probably has not changed significaritly in the time period simulated. If
well disch‘arge were to increase greatly in the future, however, the water table might deéline and this couid result in
errors in model computations of leakage and water levels in the artesian aguifers.

Discharge

Besides discharging by upward leakage, the artesian aquifer discharges through springs and wells. Discharge

from springs has been measured periodically and has stayed fairly constant. Detailed records of well discharge have

been kept since 1963, and incomplete records are avaiiable for prior years. Well-construction dates, power records,

and information from local residents were used in estimating well discharge for years prior to 1963.




The model grid was overlain on a map of well locations and the well discharge from each block was assigned to
the corresponding node. The listing of the model data in table 2 shows the average well discharge for each pumping
period at each node location. Once the well discharge was determined, these values were not varied. The well and
spring discharge for the five pumping periods used for the 1841.78 calibration ranged from 20.11 3 /s (0.57 m3 /s)
1041.54 1 /s (1.18 m* fs).

CALIBRATION

The purpose of calibratiﬁg a model is to simulate observed ground-water conditions as closely as possible by
adjusting parameters that ére constrained to be hydrologically reasonable. If the model can reproduce historical
field measurements, then simulations of future conditions probably are reliable, especially within the range of condi-
tions simulated in calibrations.

In the Tooele Valley model, two calibrations were made. First, the model was adjusted so that it would repro-
duce the potentiometric surface as inferred from water levels measured in 1941, This was essentially a steady-state
calibration because water levels in the _aquifer were relatively stable at that time. This calibration was prefiminary
because water-level and discharge data were not complete enough in 1941 to determine parameter values over the
entire model. The second, and more deﬁnitivé calibration, was made by simulating water-level changes from 1941-
78, thus it Was a transient-state calibration. During that period, the changes in well discharge and water levels were
great enough so that field measurements of water-level changes in observation wells could bé used to judge the valid-
ity of modei-parameter adjustments, rather than judging the validity by comparing results to subjectively drawn
contour lines. . .

! Steady-state calibration

The model was initial.ly calibrated against water-level measurements made in 1941, This calibration period, in
which the ground-water system was assumed to be under steady-state conditions, was used to help estimate the para-
meter values before the more detailed and definitive transient-state calibration was attempted.

The model was adjusted until it reproduced the potentiometric surface as drawn using 1941 water-level
measureﬁtents. Water levels in 1941 were poorly known in many parts of the valley, thus the 1941 calibration based

on the 1941 potentiometric surface is not definitive. The 1941 calibration, however, was useful in heiping to esti-

mate some of the other parameters, such as transmissivity, hydraulic conductivity of the confining bed, and recharge.



Transient-state calibration

The definitive calibration of the model used to predict water levels in Tooele Valley (Razem and Steiger,
1980, p. 57-58) was based on measurements of changes made in observation wells during 1941-78. The period
1941-78 was divided into five pumping periods in thch ground-water conditions were relatively stable, based on
available historical water-level data, precipitation, and pumping patterns. The pumping periods were 1941-50,
1951-60, 1961-66, 1967-73, and 1974-78.

The parameter values abproximated in the 1941 calibration were used as a starting point in the 1941.78 cali-
brat?on, along with average well discharge for each pumping period. The parameter values, primarily recharge,
transmissivity, and hydraulic conductivity of the confining- bed, were then adjusted until computed water-level
changes matched observed changes as closely as possible.

The listing of the model data in table 2 shows the final values for each parameter ’for the final calibration.
These parameters were then left unchanged for the predictions of the effects of future withdrawals that arepresented
in Razem and Steiger (1980, p. 57-59).

Figure 3 shows the comparison of observed water-level changes and computed water-level changes. The curves
for computed values are smoother than the curves for the observed values because the value for average recharge that
was used for each simulated pumping period srﬁoothed the highs and lows that resulted from variable precipitation.

The comparison between observed and computed water-level changes appears to be good for many of the wells.
Computed hydrograp.hs of wells in the Erda area—{C-2-4)28acd-3, (C-2-4)28dbd-3, (C-2-4)31dad-2 and (C-2-4)
33add-1—did not closely simulate the actual rise in wafer levels that occurred during 1973-78. This probably is
because the recharge from infiltration 6f water discharged from a mine in Pine Canyon is not known accurately.

A sensitivity analysis of the model with respect to the parameters used to construct the model was made.
Although the analysis did nat use a statistical approach, significant changes in computed water levels occurred when
certain barameters were varied. Transmissivity, hydraulic conductivity of the confining bed, and thickness of the
confiping bed were increased by 1.5 times and water-level changes were nqted. When tran_srr;issivity was increased by
1.5 times, water levels generally rose in the northern part of the valley and declined in the southern part of thevalley,

with the node containing well (C-24)33add-1 experiencing about an 11-12 ft (3.4-3.7 m) decline. When the hydrau-
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lic conductivity of the confining bed was increased by 1.5 times, water levels declined about 4-7 ft {1.2-2.1 m)
throughout the valley, with areas of greater leakage experiencing slightly more decline than other areas. An increase
in confining-bed thickness caused about a 6-10 ft {1.8-3.0 m) rise in water levels, with areas of greater leakage exper-
iencing slightly higher rises than other areas.

SUMMARY

A two-dimensional, finite-difference model of ground-water flow in Tooele Valley was calibrated against water
levels in 1941 and observed water-level changes that occurred from 1941-78. The water-level changes observed
during the five modeled pumping periods are approximqted acceptably well by the computed changes.

The model was constructed using a grid of 26 rows and 41 columns, which included 1,066 block-centered
nodes. The ground-water flow equations were soived by the SIP and D4 solution techniques, with both giving prac-
tically identical résults. Boundary conditions were simulated by using a no-flow boundary with recharge wells inside
the no-flow boundary in recharge areas to define a finite-flux boundary. Other parameters, such as transmissivity,
storage coefficient, initial water levels, confining-bed properties, and discharge were assigned values based on field
measurements and tests, historical data,land trial-and-error adjustments.

Although no statistical analyses were used to determine‘ acceptable levels of accuracy, the good match of ob-
served and computed water-level change demonstrates that the model would be reliable for future predictions,
especially within the rangé of conditions used in calibration.
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Trescott, P. C., Pinder, G, F., and Larson, S. P., 1976, Finite-difference for aquifer simulation in two dimensions
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Table l,--Listing of the changes to the standard computer program

This table includes the corrections and additons to the code given in
Trescott, Pinder, and Larson (1976). The sequence number on the right-hand
side of each printed line indicates its proper location in the code. Cards
in the original program with the same sequence number should be replaced

with those listed here.

The computer listing of the subroutine SOLVE2 (D4) (S. P. Larson,
written commun., 1977) has been given because it is slightly different from

that given by Larson (1978)

15



MAIN PROGRAM

DIMFNSION Y(70000)s L(338)s TFinT1(9)s [FHT2(I) s IFMT3I(¥)s NAME(99) 9MaN 200+
DATA [FHTLI/61(1H0 9419 [D9 9441081 44A2,3/ 96 (1H 24495459641 0ELs4H2 3)MAN 3c0=

194+) / MAN 330+
DATA IFMT2/6H(1HO 94 s I2994-410F 1 sbn2el/sarllH samgSXss4410F0H42,1)MaN 360%
1944d) / MAN 35y+#
DATA IFMT3/4H(1H0949I59944]10F L9822/ 944(1A 94HIDX994410F1s442,5)MaAN 350%
1s44) / MaN 370%
DEFINE FILE 2(1ael1074uy9<KX) MAN 480+
ISUM=ISUM+IS1Z : ' MANI oG 4®
L(38)=ISUM MAN] 205
2eY(L(20)) 9Y (L (211 )oY (L{(22)) oY (L(23)) oY (L(24)) oY (L(29)) oY (L (32))aY(MANLI330%
3L(38))) MAN] 335+

SUSROUTINE DATAI

530 FORMAT (1HOs1Xs[292K510F1241/¢1H s5Xs10F1241)) _ NDATZ590%=

SUSPOUTINE CHECKI .

ITAMeSY s RATZE ¢ RIVER My TOP s oRND«NEL Xy DELY S TLEAK) CHAK 20+%

39JR) s MUIRGUR)y TORP(ICKJIC) sy GRND(ILIJL) 9 DILX(JZ)y DELY(IZ)y TLEAKCHK 160%

4(T1232) ' CHK 155%-

GTLEX=0.0 C4K 405

00 239 I=19D10ML S _ CHK 4%12%

J0 239 J=1,014y - CHK +las

TLZAK(I+)=0.0 CHK 3]o%

239 CONTIMUE CHAK 418+

RLEAK=( (AX+YY)=DELT) /43520 CHAK1252%

TLEAK(Toed)=TLEAK (I oJ) +RLZAK T CAK]1 2542

OTLFX=GTLEK+TLZAK (I «J) C+Kl12>55=

c CowPyTe TOTAL LEAKAGE IN AC=FT CAKl127o*

R C " wRITE LEAKAGE : C4K1561+*

| WRITE (Py251) | Cokloels

20 252 [=1.D14L , ' CAK | 563

vRITE (Pe253) 19 (TLEAK(T9J) sd=19DIMW) : CHK1555%

252 CONTINUE . — ' CHK 1561 %

WRITE (Ps294) GTLEK : CHK13555%

291 FORMAT (1H1«85Xs'LZaAXAGE AT ZACH NODE (AC=T)'/1Xst'ROW'/) Crnlon2=

253 FORMAT (LHOs19410F 12457 (LlH +3x,10F12.5)) CHAK 1 554=

254 FORMAT (1HO,//36Xs'TOTaL LEAKAGE (AC-FT) = V,F20.5) ’ CAK]l599=
BLOCK JATA

DATA yFa/Y (IHOY 414140 Vot Xo[aty g JOFty 112,100 /(040 Ye?X,10'3LD 440=

1y'Fl2.'9'1)) Y/ QLD 450%

16



SUBRQUTINE SOLVE2(PHI+D1+02+s03+KEEPPHE+sSTRT4T+SeQREWWELLTLSLD1D4 1

14405306907 s0ELX9sDBIDELY DG eTEST3IeTR«TCIGRND¢SYsTOPIWRATEIsMsRIVER)Y N4 2

c SPECIFICATIONS: D& 10

REAL #8PHIWEsyRHOsCLICRsCA+CHIAREA N4 20

! REAL %4KEEPM D4 30

1 INTEGER RePsPUSDIMLIDIMWICHRK s WATERICONVRTIEVAP yCHCK ¢ PNCH o NUMoHEAD 9 D4 40
! 1CONTRLEAKWRECHSIP2ADIT " na S0
o Ne A0

DIMENSION PHI(1)s BE(1)s G(1)s TEMP(]1)s XEEP(1)y PHE(1)s STRT(l), N4 70
IT(1l}s S(1)s ARE(L)s WELL(1)s TL(L)» SLI(L1)s DEL(1)s ET&(1)s V(1)s XD& A0
2I1(1)s DELX(1l)y BETA(L1)s DELY(l)s ALFA(l)s TEST3{1)s TR(1l)se TC(l)s D& S0

3GRNO (1) SY(1)s TOP(1)s RATE(L)s M(1), RIVER(]) N4 100
DIMENSION AU(4A36+5) ¢ AL (486429)s [C(a8645)s IN(25+438),s B(S72) D& 110
c De 120
COMMON /SARRAY/ VF4(11).CHK(1S) ’ 04 130

COMMON /SPARAM/ WATERWCONVRTIEVAPCHCK «PNCH I NUMIHEAD sCONTRLZERORLEDS 140
1AKyRECHsSIPyUsSSsTTs TMINGETDIST+RETIERR e TMAX +COLT o HMAX s YD IMywIDTHDG 159
2NUMS JLSOR+ADI s DEL T s SUMISUMP ¢ SUBS e STORE s TESTETNB+ETIDFACTXFACTY N4 160
JIERR «KOUNT 3 IFINAL sNUMT o KT o KP s NPER ¢ K TH [TMAX JLENGTH NWEL sNWS,DIML.OIDS 170

IF (T(IXKeJ2DIML+1).LE.O.) GO TO 30 04 490

GMW s JNOL s INOL sRePIPUI IXXeJXXeICK]1IDK2 Do 180

RETURN D& 190

C ...l"....l........".“..ll.....‘.Q"'...'...'....‘Q.‘I...l.'.'lloa 200

I ' De 2190

(2230900800000 000000 ‘ De 229

ENTRY [TER2 ne 230

C2009000000020000000 D& 240

IM=DIML=2 nDa 250

, JM=0IMW=2 04 240

‘ CeesoeCOMPUTE EQUATION NUMBERS FOR 04 ORDERING pa 270

) NXP=[MaJM=1 D4 290

i 00 10 I=lsIM _ 04 290

! NO 10 J=1.JM N4 300

| 10 IN(I,d)=0 ' ne 310

i K=0 n4e 320

J C290300RDER==_EFT TO RIGHT, BOTTOM TO TOP 04 330

J DO 20 I=1sNXP.2 S TY))

00 20 J=leJdM D& 350

‘ [K=l=Js} . De 340

J IF (IK.LTel) GO TO 20 De 37N

IF (IK.GT.IM) GO TO 20 DLLL

} IF (T(IK+JODIML+1).LE.O.) GO TO 20 e 390

K=K+l N4 400

{ IN(IKsJI =K ne 4190

20 CONTINUE D& 420

J ICR=K+1 D& 430

DO 30 I=22+NXPs2 na 449

00 30 J=lsJM D4 4SO

} IK=l-del nNe 460

IF (IK.LT.1) GO TO 30 ne 470

f IF (IK.GT.IM) GO TO 30 na 480
|
|
{




-
K=K+ | ps  S00
IN(IKsJ) =K D4 S190
30 CONTINUE ne S29
Coeo®aCOMPYTE BANDWIOTH AND OETERMINE CONNECTING EQUATION NUMBERS - Ds  S30
MNO=9999 D& S40
MX0=0 D& 550
DO 80 I=1sIM : Da 560
00 80 J=lsuM : D4 870
IR=IN(I 4} Ds  S80
IF (IR.EG.0.0R.IR.GELICR) GO TO Ag 04 590
Ju=1 D4 600
Cee LEFT : Ne 610
IF ((J=1).LT.1) GO TO 40 D4 620
IF (IN(lsJ=1),.EQ.0) GO TO 40 04 630
JusJu-+1 Ds K40
IC(IRWJUISIN(T yU~1) D4 45D
MM IN(IyJ=1)=IR N4 K60
MXOSMAXD (MMoMXO) ne 70
MNO=MING (MM 4 MNO) D4 4RO
C®e ABOVE . Da K99
40 IF ((I=1).LT.1) GO TO SO 04 700
IF (IN(I=1sJ).EQ40) GO TO SO i n4e 710
’ : JusJye+i pe 720
ICIIRIJUIZIN(I=1sd) p4 730
MMZIN(I=19J)=IR ] D4 Ten
MNQ=MING (MM 9 MNO) pse 7S50
MXOZMAXO (MMgMXO) Da 780
Coe  RELOW . 04 770
S0 IF ((I+1)1.6T.IM) GO TO 60 e 780
“IF (IN(I+14J).EQ.0) GO TO 560 De 799
JusJuel ne 300
ICIIRIJUIZIN(I®1sQ) _ ne 3810
MMz IN(T+1lsJ)=IR Qs 820
MXQ=MAXD (MM4MXO) Ne 330
MNO=MINQ (MM MNO) Ne 840
Cee  RIGHT ns 8s0
60 IF ((J+1)eGT.uM) GO TO 70 D4 860
IF (IN(IsJdel).EQ.0) GO TO 70 e 370
JuaJdysl Ne 880
IC(IRWJUISIN(T sJo1) De 850
MMSIN(TsJel)=IR D4 300
MXOZMA X0 (MM4MXO) na 319
MNO=MINO (MM, MNO} D4 920
70 IC(IRs1)=Jy Ds 930
80 CONTINUE D4 949
[B=MXQ=MNQ+2 Na $5¢0
NEQ=K Ds 960
ICR1=ICR=] Na 970
I181=18-1 ) Ne 980
LH1=NEQ=ICR] : N4 990
LHaNEQ=ICR D& to00
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WRITE (P«430) HMAXLENGTH.ITMAX
WRITE (Ps4a0) ICR1sLHLIBLsICRL,.NEQ
RETURN

CoononoooononaRrlode

ENTRY NEWITB
CQOOD0.00D0.0Q.OOQQO
KOUNT=0
I[F (WATER.EQ.CHK(2)) CALL TCOF
30 8IGI=0.
Coe LOAD MATRIX A AND VECTOR B FORP 04
DO 100 I=1.ICR1
DO 100 J=1.+5
100 AU(I+J)=0.
: D0 110 I=l.LH1
00 110 J=1,I81
110 at(I.J)=0.
00 120 1=1.NEQ
120 3(1)=0,
DO 280 I=l,.IM
D0 280 J=l.JM
IF (IN(I.J).EQ.0) GO TOQO 280
IRsSIN(IsJ)
N=[+1+DIMLeJ
" NA=N=}
N8=Ne]
NL=N=0 IML
NR=N+Q IM_
PME (N) =PHI (N)

OO0

«==COMPUTE COEFFICIENTS===
IF (EVAP.NE.CHK(6)) GO TO lad

c ~==COMPUTE EXPLICIT AND IMPLICIT SARTS OF ET RATE-=w

ETRB=Y.
ETQRD=0.0

IF (PHE(IN) JLE.GRND(N)=ETDIST) GO TO 140

IF (PHE(N) +GT.GRNDI(N)) GO TO 130
ETQB8=QET/ETOIST
ETQD=ETAB*(ETDIST=GRNO (N))
GO TO lsa0

130 ETAD=QET

c ~==COMPUTE STORAGE TERM=ww
140 IF (CONVRT.EQ.CHK(7)) GO TO 1l%0
RHO=S (N) 7DELT
IF (WATER.EQ.CHK(2)) RHO=SY(MN)/DELT
60 TO 220

c -==COMPYTE STORAGE COEFFICIENT FOR CONVERSION PROBLEM===

150 suBsS=0.0

19

D4
3
04
na
Na
ne
Na
Na
Na
na
Nae
Ne
N4
D4
De
Na
Ne
nNae
Y
Na
Ds
N4
na
N4
Dé
D&
Na
nNa

€5 8000600000008 80006006006e¢s0e000catessacdstantostsesscsssssnanvasssselll

ne
Na
Ne
N4
D&
Na
na
hYA
na
ne
Ne
na
Na
Do
54
D4
D&
Na
[ 27
Da
D&
Dé

1010
1029
1030
1040
1050
1060
1079
1080
1090
1100
1110
1129
1130
1140
1150
1160
1179
1180
1150
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
135¢
1360
1370
1380
1390
1400
1410
1429
1430
1449
1450
1460
1470
1480
1490
1500
1510



‘ 160

170
| : 180

150
200

210
‘ 220

230

240

2s90

IF (KEEP(N) JGBEL.TOP(N) sAND.PHE(N).GE,TOP(N)) GO TO 190
IF (KEEP(N) LT-TOP (N} JANDJPHE (N} LT.TOP(N)) GO TO 120
IF (KEEP(N)=PHE(N)) 16041704170

SUBS=(SY(N)=S(N)) /DELT2(KEEP(N)=TOP(N))

GO TO 190

SUBS=(S{N)=SY (N} ) /DELT®(KEEP(N)=TOP (N)}
RHO=SY (N) /DELT

GO TO 200

RHO=S(N) /DELT

IF (LEAK NE.CHK(9)) GO TO 220

«==COMPUTE NET LEAKAGE TERM FCR CNONVERSION SIMULATION==-
IF (RATE(N) EQelec«ORM(N) 4EQWD4) GO TO 220

HED1=AMAXL (STRT(N) +TQP (N))

U=ll .

HED2=0. .

IF (PHE(N) ,GE.TOP(N)) GO TO 210

.HED2=TOP (N)

U=g.

SLIN)SRATE(N) /M(N) 2 {RIVER (N)=HEDL) »TL(N) 3 (HED] «HED2=-STRT (N} )
CONTINUE

AREA=DELX (Y+1)*0BLE(DELY(I+1))
E=(RHO+TL (N)2U+ETRB) 2AREA

Ceaaaa( QAD COEFFICIENTS INTO AU AND AL

CL=0BLE(TRINL))®OELY(I+1)
CR=0BLE (TR(N))SDELY (1)
CA=OBLE(TC(NA))20ELX (Js1)
CB=0BLE(TC(N))*DELX (J+1)
IF (IR.GE.ICR) GO TO 270
Jus=1l

IF ((J=1)alT.1)
IF (IN@IQJ‘l)oEQ.O)
JU=Jus1l
AU(IRwJU) ==CL
E=€eCL

IF ((I=1)alTel)
IF (IN(I=1sJ).EQ.0Q)
Juz=Ju+]

AU(IRWJU) ==CA
E=E+CA

IF ((I+1)46T.IM) GO TO 250

IF (IN(I+1sJ).EQ.0) GO TO 250
Juz=guel

AU(IR,JY) ==CB

E=E+C8

IF ((J*1)GT.JM) GO TO 260

IF (IN(Ied+1).EQ.0) GO TO 263
JUsyuel

AU(IRsJU) ==CR

E=E+CR

50 TO 230
GO TO 230

GO TG 240
GO TO 240

20

1520
1530
1540
1550
1560
1570
1580
1590
1600
1619
1820

1630

1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1340
1850
1860
1870
1880
1890
1300
1910
1320
1930
1949
1954
1960
1970
1980
1990
2000
2010
2020



‘ 260 AULIR,1)=€ ) ne 2030
| B(IR)=(RHO?KEEP (N) +SLIN) «QRE(N) s+ WELL (N)=ETAD+SUBS+TL (N)®STRT (N} ) ®a04 2040

\ 1REASCASPHI (NA) +CBePHT (NB) »CLOPHT (NL) +CR®PHI (NR) =£2PHT (N) D4 2050
N IF (S(N) +GE+0+oAND.TIN).GT.0.) GO TO 280 D4 2060
. AU(IR11=1.E72AU(IR 1) D4 2070
N - IF (T(N)LLE.0.) AUCIRs11=1, N4 2080

C 8(1R) =0, ne 2090

J G0 To 280 De 2100

‘ 270 l]R=1R-1CRI De 2110

i AL{IAR,1)ZE+CReCL+CA+CB ne 2120

| B(IR) = (RHOSKEEP (N) +SL(N) +QRE(N) +WELL (N) =ETQO+SUBS+TL (N} *STRT(N))*AN4 2130
\ IREA+CA9OH] (NA) +CBOPHT (NB) +CLOPHI (NL) »CR®PHI (NR) =AL (IRR,1)*PHI(N) N4 2140

J IF (S(N).GEN+sANDT(N) GTo0s) GO TO 280 _ N4 2159
‘ AL(IRRs1)=1.EToAL (IRR, 1) D6 2150
‘ IF (T(N)«LE.G.) AL(IRRs1)=1. _ ps 2170
‘ B(IR) =0, Nne 2180
| 290 CONTINUE D4 2190
Coeaeag| IMINATE TO FILL AL : NDe 2200

\ DO 310 I=1,ICRl D4 2210
| JJ=ICILs ) pDa 2220
| . D0 300 J=2.Ju D4 2230
LR=IC(TI4J) Ns 2240

J L=LR=1CR] ne 2250
C=aU(I»I)/ZAUITT,]) : D4 2260

| N0 290 K=sJeduJ . na 2270
| KL=IC(IsK)=LRe] Ne 2280
AL (L oKL) AL (1L oKL ) =C2AU (I 4X) Na 2290

290 CONTINUE D4 2300

AU(T ) =C na 2310

B(LR)I =B (LR)=C28 (1) na 2320

300 CONTINUE N4 2330

310 B(1)=8(1)/AU(Is1]) N4 2340

Cesoaoac [MINATE AL N4 2350

D0 340 I=1l.LM N& 2360

12=1+1CR1 : De 2370

L=1 N4 2380

D0 330 J=2,1IR} N4 23990

L=l Nae 2a00

IF (AL(I+J).EQ.0.) GO TO 330 D4 2410

LR= +ICRI D4 2420

C=aL(IsJ)ZAL{Is1} : _ N4 2430

KL=4 ' Né 2440

D0 320 K=J,1I81 D4 2450

KL=KL ] . D4 2460

IF (AL(I+K) oNELQs) AL(LIXL) =AL(LoKL) =C2AL(TsK) D4 2470

320 CONTINUE . D4 2480

AL(TsJ) =C N4 2690

B(LR)Y =8 (LR)=C23(IR) 04 2500

330 CONTINUE : ) D4 2510

340 B(IRI=B(IRI /LT 1) ‘ D4 2520

CoeovagACK SOLVE-<LOWER HALF n4 2S30
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B(NEQ) =B (NEQ) /AL (NEQ=ICR1 1)

00 360 I=1.LH

K=NEQ=1

KL=K=ICR1

L=K

D0 350 J=2,1I81

L=zL+l .

IF (AL(KL9J) eNEL,O0L) B(K)=B(K)I=AL (KL J)®B (L)
350 CONTINUE
360 CONTINUE

C209088ACK SOLVE==UPPRER HALF

00 380 1=1.ICR}
K=]ICR=I
JJ=IC(Ke])
DO 370 J=2sJJ
L=IC(K4J)
BIK)=B8(K)=AU(K,J) 2B (L)
370 CONTINUE
380 CONTINUE

ConaaeCOMPYTE NEW PHI VALUES

00 390 I=l.IM
00 350 J=1l.UM -
IF (IN(1,J).ER.0) GO TO 390
N=[+1+0IML2Y
L2IN(IsJd)
TCHK=4RS(3(L))
IF (TCHK.GT.BIGI) BIGI=TCHK
PHT (N)=PHT (N) s+HMAX =B (L)

390 CONTINUE

C*9020CHECK TERMINATION CONDITIONS

c

TEST3I(KOUNT+1)=81G1
IF (LENGTH.GT.0.ANDWATERJNE.CHK(2)) GO TO 410
IF (WATERJNE.CHK(2)) RETURN
IF (RIGI.LE.ERR) RETURN
KOUNT=KQUNT 1
IF (KOUNT.LE.ITMAX) GO TO 400
WRITE (Pe420)
CALL TRANS
CALL TERM1
RETURN
400 CALL TRANS
GO TO 90
410 IF (KOUNTGT.LENGTHANDBIGI.LE.ERR) RETURN
KOUNT=KOUNT+1
IF (KOUNT.LE,ITMAX) GO TG 90
WRITE (P,420)
CALL TERM]
RETURN

D4
I
Da4
Da
D&
Do
D4
Da
N4
04
D&
Na
NDa
na
D&
N4
Na
D&
D&
Da
Na
N4
Na
Née
D4
Na
Ne
Na
D&
D4
e
Na
na
Da
D4
Na&
D4
Da
Na&
Dae
Da
na
D&
Da
D&
D&
Nae
Na&
D&

420 FORMAT ('0EXCEEDED PERMITTED MUMBER 0F ITERATIONS FOR NON=LINEAR SD4

10LUTION?/?® 1,63(ret))

22

04

2540
2550
2560
2570
2580
2550
2600
2610
2620
2630
2540
26S0
2660
26710
2680
2490
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
28290
2830
28449
2830
2860
2870
2880
2890
2900
asio
29240
2930
2940
2950
29610
2970
2980
2990
3000
3010
3o20
3030
3040



(1H=341Xs *SOLYUTION BY LOU FACTQRIZATION ASSUMING D4 ORDERINDS
1G%9/+42XeS0(1H_1 4/ /481Xs"BETA =1 ,F5.24//+45Xs ' ITERATIONS: MINIMUMDG

2 204154/158Xe 'MAXIMUM =0415) D4
(1H=925X s 1 2000aWARNINGRO30OMINTIMUM DIMENSIONS FOR ARRAYS USD4

430 FORMAT

440 FORMAT
1ED 8Y THIS METHOD ARE AS FOLLOWS:'y//464Xer8U2 9 ISer RY Ste/eb4N8
2Xe AL I L ISs BY'oIS9/964X5'IC:,15,1 BY SV /965X 'RB:1,15) DEY
END D&
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Table 2.--Listing of the model data for the 1941-78 calibration

The following listing gives the model data as they were coded for entry
in the computer, The model data listed are for the 1941-78 calibration with
five pumping periods. The listing is given in the same order as the instructions
for setting up the data deck given by Trescott, Pinder, and Larson (1976, p. 49-
55). Because this table is organized for users, the data have been arranged
according to the formats required for rumning the model. This allows the user
to keypunch directly from this table and eliminate format errors.

The card numbers on the left side of each line are not part of the data,
but are meant to be used for reference by the reader. Wherever a card number
is not followed by a number, a blank card should be inserted. Do not code the
card reference numbers on the data card when running the model.
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CARD
NUMBER

L\ VI

GROUP I:TITLE»

SIMULATION QOPTIONS.

SIMULATION OF PUMPING PERIODS
BY ALLAN RAZEM

LEAK
27

41

SIP

L 22 J

CHEC

194150+ 1951=60+ 1361=660 1967-73+ 1976=-T1

S0

25

AND PROBLEM DIMENSIONS

NIIME

{
|
|



CARD
NUMBER

(= I 7R 4 Y ]

JCONT

GROUP [1:SCALAR PARAMETERS

5280
«01
1

1.5
«01

26

l

MILES



CARD
NUMBE?R

11
12
13
14
15
16
17
1A
19
29
21
22
23
24
25
26
27
29
29
30
1
32
33
3a
35
36
37
38

wn
41
42
43
4o
45
45
7
48

S0
S1
52
53
S4
35
Sh
s7
S8
59
60
61

OO0OO0OoOO

coooO0o

000
4212.3121
4204,0447
4200.2494
4200.0187

0.0

000
4216.2351
4208,1511
420644073
4205.2670

d.0

000
4220,.,6726
4213.,4873
4214,5119
422043644

0.0

0.0

4225.6535

4220.7789
22%.2917
4237.4206
0.0
0.0 -
4232.0349
4226.0096
4235.5853
4251.1386
0.0
O‘o
4262,8074
4235.0029
4264,9397
4266.6307
2.0
0.0
4262,3578
4243.,1027
4251,0584
4282.3391
000
0.0
4261.0254

0.0
0.0
0.0 -
0.0
0«0

4221.0718
4211.1619
4203.1106
4200.1613
4200.1261

4225.5718
4214.7166
4207,54643
420642894
4207.5236

4229.4921
4218.,56393
4213.4820
4214,5973
6226.3067

4232.1577
4221.84829
4221.3119
4226.8960
4241.0811

0.0
42301195
4228.0327
423645203
4254.,4617

0.0
424041002
4235,3653
46246649733
4270.5080

0.0
4269.56010
4263.,6001
4256.2736
4287.1549

0.0
4258.3251

422041154
4210.0071

.4202.3139

4200.0874

420041440

422449905
4213.2457
4206.8753
4206.0896
42105694

4230.0769
4216.6656
421344469
4214.6287
422944442

4236.5779
“222.1247
422147629
4224.2316
4246.6288

4244 ,889S
4228.8366
4229.0888
4236.6769
4258.3988

4250.3657
423B.,2065
4236.0782
4243.523%
4275.9657

0.0
424743362
426440344
4259.8008
4295.2065

0.0
4255.5613S

GROUP [11:ARRAY DATA
STARTING HEAD MATRIX
(FT)

[= X = N =
[~ = =~ =]

4218.3112
4208.8658
42016509
42000117
41%9.5889

4223.8000
4211.83852
42n6.4632
4205.7564
4215.61R8

4229.1970
421444253
6213.20798
42145754
423649446

4238.5247
4221.7388
4222.2417
422447270
4255.9007

426540021
4227.9711
4229.754A8
4237.9099
425249837

42%9.9490
4237.0091
423449157
42%0.8806
42R2.5023

4272.3823
4245,3344
4246441043
4263.4611
4309.7380

4281.5862
42532285

27

0.0
0.0
0.0
0.0
0.0

4217.5289
4207.7938
4201.059S
4199.9410
4201.1367

6222.3800
4210.6468
4206,3258
4205.2502
4224.580A

4227.3826
4211.285A2
4213.2843
421a.4068
4266.9730

4234.90853
422141078
4222.3338
4226.2891
424640031

4242.4225
4227.1078
4230.9116
4239.7850
4320.0000

4257.1129
4236.3459
4236.2861
42534569754
4330.0000

4268.2457
4243.7S55
4265,9227
a267.1664
4332.60R5

6276.46237
425144579

[= 3~~~ -]
(==~ NN~

4216.324R
4206.8570
4200.6738
4199.82892
4205.7770

422049062
4209.3039
4206.3084
4204.576A]
4237.6508

a2ZhLe207
4212.6%91
4213.5366
4213.9A38
42€7.9965

4232.9%48
4220.835687
4223.7393
422R.2460
4277.5647

4229,37%
4226.6770
4232.6627
4241.9234
43€60.0000

42€2.9400
4235.9986
4239.9434
42S5.7383
4350.0000

4263.5574
$242.8%35
4248.0073
4271.0425
4345,.,1409

4271,6523
4250.5277

QSO O0OoOO
[~ =N~

4216,3966
4205.935¢
4200.4754
4199,.,8692
4213.17349

4219,3031
4209.1691
420A,3631
4203.6611
4248,8774

4224 ,58647
4213.2700
4213.966¢
421541781
4267.1707

4230.6251
4220.6784
4226.6005
4230.8267
4294,2357

423h.5425
422643502
4234,1013
4264,7455
0.0

424A,8357
4235.8373
4242,065]
4259.,7301
0.0

4258,94310
4242,6406
4249,9001
4274,710%
4365.,0000

4266,9725%
4250.1862

!
|
I
!
t
i

oo oo
oo oCoo

.
L)
.
.
.

!
4213.,6802)
4204.,99631
4200,3542!
4189,31771

Ne9 |

t
4217.71111
4208 ,6A081
4206,42951
4203.93871

0.0 |

|
4222.57281
4213.49321
3214,314914
4217417521
0.0 |

!
422R,145¢41
2220438081t
4225,.03031
4233,98321

0.0 l

!
4234,15891
4225490531
4235.10271
46247 ,8647)]

Ned [

[
4245,54711
4235,54301
4243,50421
42A3,005581

0.0 |

|
42%95,40001
4242.5154]
4251.1054]
4278.365911
0.0 |

|
4263,72211
4250,25681



CARD
NUMBER

82
63
84
63
66
87
6R
69
70
71
72
73
74
75
74
77
78
79
30
at
a2

108
109
110
111
i12

6250.7000
4264,1568
4301.1098
0.0
0.0
4265.0496
4257.9979
4274,7833
4329,0520
0.0
OCO
4269,0854
4265,3654
4289,588¢
4337.0998
0e0
0.0
4272.7967
627015048
4309.5328
4349,9608
0.0
0.0
8277.,56514
4273.,3646
4328,.1%48
4354,4450
0.0
0,0
42822,38%59%
427641871
4333.1819
4358,7332
Ono
00
4286,9052
4280,8293
4337.2547
4363.,1255
00
0'0
4291,5%65
4286.170S
361,2456
4367,8925
0.0
0.0
4296,6799
4291.,3015
4346,2226
4373.,1251

4252.3882
4268.3873
430S5.5418

0.0
6262.6611
4253.3186
4279.7592
4325.3849

0.0
426742547
4265.8301
4265.443¢
43462,4006

0.0
4271.5276
4271.1970
4316.3504
4354,1696

040
4275.3051
4276.8747
43364.2907
4358.0353

0.0
4280.3%02
6279.1907
4338.6614
4362.1296

0'0
62R85,0327
4283,.,8319
4341,.8645
4366.3516

0.0
4289,7891
4288,6740
4345,7691
4371.0800

0.0
4295,172%
4293,348]
4350.8296
4376.2351

GROUP IIIl:ARRAY NATA
STARTING FEAD MATRIX

4253.0625
4272.3305
4313.288S

4301.3260
426045601
4259.7500
4284,2428
4333.3533

4302.8492
4265.8389
426643766
43012870
4351.9944

4304.6%569
4270.3316
4271.8951
4323.0215
436043424

430649563
4275412369
427644952
4338.7824
436343051

4309.5015
4279.6596
428147803
4342,3464
4364647544

4312.2622
4283.8154
4287,32%7
4345.3123
437044848

4315.2956
4288.6%47
42930864
4349,.,4009
437543175

4318.5886
4294.0176
#298.9583
435403811
4380.3250

(FT)

4252.4406
4277.1486
4327.8638

4283.27656
4253.4821
4258.9677
42912.8026
434601164

4293.8096
426445414
4260.5734
43111611
4361.0465

4297.4584
4269.6377
4269.7657
4330,7483
4365,6028

4301.1177
827441212
4278.2%27
4342,206014
4369,5965

a3n4.5418
4275.7836
4285.3863
4345.5040
4372.9869

4307.86382
4283.0919
4292,7844
4348,.,5887
4376.9130

4311.4072
4283.0039
4299 ,48R4
43%2,5742
438144493

4315.1327
4293.02%9%
4305.%9222
4357.6161
4385.5579

28

4256.,0708
4282,6162
4346.2135

428146590
4257.%263
6266,4663
4296 ,0448
4380.3723

4286.66H16
4264 ,2047
4272.2159
432043272
436R.2273

4290.8015
4269.6436
4279.3456
4335.%830
4374,3162

4295.,050S
4276,2051
4287.5177
4345 ,29R3
4377.0538

64299.1124
4273.3279
4295,337%
4348,0395%
4380.1871

4303.0370
4282.4147
4301.3207
4351.3640
4383.7698

430741299

4PR7.0403
430B.4445
435547261
4387.4224

4311.3424
4291.7682
431447213
4360.8117
4390.739%

(CONT)
(CONT)

4256.8279
4288,4240
4357.6736

4275.3834
4257.2385
6263.20689
«307.6707
6372.3691

4279,9727
4264.4827
4273.2545
4327.7a58
4378.3404

42864,1485
4269,9335
4287.2912
4362,511R
«381,9232

4289.0114
4273.9632
4302.7499
4346.8971
4383.9939

4293.9102
4277.63985
4307.92391
4350,4425
4638R.6179

4298,3503
“282,3361
4313.3719
4354.2307
4389.7n033

4302.8472
4286,2388
4319.1005
435R,61312
4352.7413

4307.5544
42504 7SR7
43264.7838
4363.3136
4355.5249

4259,2163
4293.,29904
4390.0000

4270.4277
4257.278%
4267.2508
4312.666]
383,438

42764.7173

4264.7868
4279.5884
4331.4519
4385.,2053

6278,9317
6270.0997
4296.3780
4344 ,853¢
4388.2643

4283.5321
4273.5255
4312.9862
4345,271n
43A9,9027

4288,362%
©277.252%8
431R,2534
4353.0354
4392.3483

4292.9641
4281.3234
4323.43018
4357.1639
4395,3592

4297.6367
428S5.7064
432R.4882
6361.7709
4399.1513

4303.0854
4290.26%4
4333.7054
436A,7791
46006164

4261.5315!
4297,4557)
0.0 I

}
4267,45131
4257.51501
4270.384461
4316,4442!
0.0 |

1
4271.42171
4265.036A31
6284,70291
4332.63531
09 )

!
4275,13691
4270.08601
4303.,09091
4344 ,74R41
0.0 |

[
«230.92361
4273.01251
*320.33061
4351,48531
0.0 i

: |
*284,7995
“27hed1381
4326406921
435%5.70231
0e0 !

)
4289,2495|
4280.70641
4330.,7107)
2360.05851
0.0 |

!
4293.8824
429%,.,51151
©33%.153501
4384,6%40)
0.0 |

i
4299,00551
4290433631
4340423581
4369.7R111
0.0 |



CAROD
NUMBER

113
114
115
116
117
118
119
120
121
122
123
126
128
126
127
129
129
130
131
132
133
134
135
136
137
134
139
140
lal
142
143
164
143
144

0.0
0,0
4303,4170
4297.4326
4353.0122
4379.0686
0.0
0.0
4312.1087
43N6,6631
4363.3758
4385.8239
0.0
0.0
4320.9794
4320.1479

4376,.1273-

4394 ,6815
Ge0
0.0

4331.2979

4336.7551

4390.5064

4406.879%
0.0
0.0

%340.,7381

4350.48%961

44006 ,8998

4422,3877
0.0
0.0

4347,35901

4359.3227

4419.5059

4643,7584
0.0
000

43S1.3347

4364.,3336

4433,9113

4461.5988
0.0
0.0

4«500.0000

4500.,0000

644],3783

000
4301.6162
4300.3402
4357.7310
4381.9780

0.0

4309.9686
4310.2792
4367.597%
4388.4017

OQO
4319.3066
4326.4220
4379,3570
4396,7543

0.0
4330.3504
4341.5804
6393.26447
440845040

0.0
436043802
43559379
460T,7208
4423.9932

0.0
4347.3150
436542097
442246297
4600.0000

0.0
4350.7923
437049704
443R8,0639

0.0

0.0
4500.0000
4500.0000
444),9476

0.0

0.0
0.0

GROUP III:ARRAY NATA
STARTING rREAD MATRIX

4322.8756
4300.0750
4306.2035
4361.1041
4385.6120

4328.0205
4308.0420
431647549
4370.3409
4391.4733

4334.0109
4317.3674
4331.1170
4381.5712
4399,2487

4342.7238
4329.6489
33‘804653
4395.3377
441043482

4350.5719
434043242
4363.3061
64090883‘
4426,7557

0.0
4347 0072
4373.6497
44251632
4T00.0000

0.0
4350.7389
4380.8831
444l .4995

0.0

0.0
4500.0000
4500.0000
4560.0000

0.0

0.0
0.0

(FT)

4319.9301
4298,.,5552
4313.5367
4364.1969
4389.8053

4325.35452
4306,.3853
432444980
4372.9621
4394.9513

4331.6661
431847539
4339.011R
4383.7845
4402404844

4339.6920
432943536
4356.595K6
4397.3581
441242762

4348.6891
434048601
4371.8472
441149899
4425.6513

4387.0757
43a7.9586
4383.,3923
4427.7550
48Q0.0000

4365.0818

4351.1636.

43582.6040
4646543312
0«0

4500.0000
4500.0000
450040000
4563.0000
D40

040
040

29

4316.6337
4297.2590
4322.1767
4367.1397
4394,2453

4322.7906
4305,.1644
4333.2472
4375.5259
4398.6940

432%9.2903
4316.0696
©347.9441
4385.9791
4405.0656

4337.3609
4329.5195
4365.6797
4399,325%5
4414,2033

4346.0A8R2
4341 .6254
4321,0110
441440927
442%.7048

43S4.1292
4348 ,86659
4393.7060
443043804
4900.0000

6362.5847
4352.0296
©406.6690
4469.0116
0.0

4500.0000
4500.0000
4429,8143
4570.0000

(CONT)
(CONT)

4313.4192
429643570
4331.8491
4369.9832
43SR.4268

4320.1246
4304,47353
4342.8871
4378,1067
4402,2992

4327.1260
4315.9239
435744760
438R,15875
4408,2134

4325,4924
4320,2051
437447090
4401,2923
641640773

434e,1333
6342.5R00
4389.7516
441642419
4425,0146

43S1.6735
4350.2199
4403.1507
4433.07201
5000.0000

6357.7019
©353.5704
4416.8700
4452.6060
0.0

4500.0000
4500.0900
4432,5672
457%,0000
0.0
0‘0
0.0

4309.6754
4295.9775
4340,.,437%
4373.0299
4402.3277

4317.1411
4304.3052
4351.2228
43R0.7107
4405.7012

4324.804])
4315.4261
4365.4534
4390,3650
4412,0994

4333.7169
4331.5278
43R81.750%5
4403.2132
44]18.36380

4342,4737
4344,5346
4396.,3911
4418,46430
44626,6672

4349,5941
4352,2793
“81041245
4435.6498
0.0

4384,3242
4356.0443
442349243
44564,1747
0.0

6500,0000
4500.,0000
44636,0385
4300.0000
0.0
0.0
0.0

|
430S,77551
429/,23781
6366,97601
4376,08671
0.0 !

I
4316,34831
4306,9632!
4357 ,56683!
4383,31391¢
0.0 |

|
6322,74AT7)
24317,7794)
4371,3370!
4392,3447)
4419,7385)
]
4332,34771
4333.64501
4386,60871
4435.09861
44622,02961
|

4341,37941
4347.16271
4401.03551
44620459001
4425,1331)
|
434R,3022t
4353.31151
4615,23631
4438,2420)
0.0 |

I
4352.403R)
4359,5Q461
44629,227114
4456,7763)
0.0 |

]
4500.00001
4300.00001
4439,4933
0.0 |
0ed )

|

040 I
00 !



GROUP III:ARRAY NATA (CONT)

CARD STARTING rEAD MATRIX (CONT)

NUMBER (FT)
164 | 0.0 00 3.0 9.0 0.0 4600.0000 4650.0000 4700.0000C1
165 + 4750,0000 4800.0000 00 0e0 0.0 0.0 0.0 0.0 |
166 | 0.0 00 0.0 0.0 0.0 D0 0.0 0.0 !
167 | 0.0 !
168 1 0.0 0.0 040 0.0 0.0 0.0 0.0 0.0 !
168 | 0.0 0.0 0.0 040 0.0 N.0 0.0 Ne0 !
170 0.0 Ne0 0.0 00 Ned 0.0 0.0 0.9 !
171 0.0 0.0 040 0.0 0.9 0.0 0.0 0.0 |
172 0.0 0.0 Ne0 0.0 0.0 0.0 5.0 0.0 I
173 0.0 |

30



CARD
NUMBER

174 0.002

GROUP I1l:ARRPAY DATA (CONT)
STORAGE COEFFICIENT

31



CARD
NUMEBER

175
176
177
178
179
180
181
182
183
134
185
186
187
183
189
190
191
192
193
194
195
196
197
198
199
200
201
20z
202
206
€09
2046
ao7
208
208
210
211
212
213
2lea
21s
2is
217
21R
219
220
221
222
223
224
€25

1.0E=03
9 S
3 3 3
17 13
S 5 S
20 15
] ] 6
20 17
3 8 8
17
15 15 1%
34
1S 15 18
1S 1S 15
15 15 1S
150
52 1S 15
1s0
60 15 15
150
1s0 1S 1S
150
120 129 129
170
160 160 160
170
160 150 200
170
160 160 200
174
170 170 210

36
15

S0
15

120
15

130
15

130
15

130
15

140
120

170
160

170
250

170
250

170
20

34
1S

45
19

120
15

120
15

130
1S

130
15

140
120

160
160

160
300

160
300

165
300

38
15

110
15

120
120
15

120
15

130
120

150
200

160
300

160
300

160
300

GROUP II[:ARRAY DATA (CONT)
TRANSMISSIVITY
(F17$) X 1.000
T T 1 1 1 1T 71
3 3 3 3 3 3 3
5 8 # 8”& 8 8 7
s s S & 6 1 7
11 10 10 9 9 9 3
8 ] 4 8 9 9 9
1S 16 13 12 11 11 1o
10 10 1l 13 13 14 1S
17 17 15 15 14 1S 15
1S 15 13 1S 15 15 15
28 2% 22 19 17 20 25
1S 1S 15 15 15 15 15
36 31 27 25 28 31 34
1S 15 1% 1S 15 15 1S
100 100 35S 75 &0 50 &0
1S 15 15 15 15 1S5 15
110 110 90 an &5 S5 49
1S 1S 15 30 30 36 15
120 110 100 S0 75 60 60
15 15 30 30 30 30 30
120 110 110 90 90 S0 90
15 30 30 160 160 160 160
130 120 120 110 110 120 140
160 160 313 300 300 300 290
150 150 155 160 165 170 174
250 300 315 310 305 300 295
160 160 165 165 170 174 230
300 310 315 320 320 320 310
160 160 165 165 170 176 230
300 310 315 320 320 320 315
160 165 170 170 174 230 250
310 315 320 325 375 300 300

32

230
310

2s%0
378

300
300

12

1s

15
15

3a
15

38
15

40
15

51
15

60
30

145
200

210
230
290

295

375

300
250

310
200

33
1S

0

15

40
15

52
1S

51
50

174
200

210
200

2s0
200
295
200

300
250

300
300

15

25
15

19

0

15

40

15

s2
39

51
S0

170
200

210
200

219
200

290

200 2

290
250

290
300

(V1] L [V
o0 g~ g [« Vi)

v—
wn

15

15

1%

52

S0

50
50

160
200

150
2100

170
200

176
200

176
250

174
300

0 [¥]]

— —
[F)) (V1]

....
(V]

—
v



CARD
NUMEER

226
227
228
229
230
231
232
233
234
23s
236
237
238
239
240
241
242
243
2sa
c6es
266
247
248

170

170

170

180

180

174

174

200

170

170

130

220

220

210

210

229

180
210

280
200

350
200

400
280

400

280

250

250

250

174
250

270
250

150
250

400
350

400
350

490
290

400
290

290

170
300

260
32s

350
325

400
450

400
4590

400
400

400
400

350

GROUP [IIl:ARRAY NATA

170
320

260
440

350
440

400
4380

400
430

400
400

400
400

350

170
EF Y]

270
480

350
480

400
510

400
510

400
400

400
400

TRANSMI]

170
350

275

4380

‘340
500

400
S40

400
540

400
400

400
400

(FT/7S)

174
490

285
«80

330
520

379
550

400
530
600
400

400
400

SIVITy

210 250
400 400

299 3n0
480 430

320 310
520 529

330 310
550 S50

340 290
550 S50

400 400
400 400

400 &00
400 400

33

(CONT)
(CONT)
X 14000

290
400

310
480

290
520

290
550

280
S50

«00
400

400
400

(CONT)

300
600

310
480

270
520

270
530

270 2
550 €

400
«00

380
400

308
400

300
480

308
«090

290
480

230
s20

225
550

300

250

300
400

260
480

210
5290

200
550

210
S50

250

225

290
400

230
480

154
520

174

550 35

190
550

225

200

174
400

174
480

170
520

170
550

170
550

17S

175



" GROUP IIL:ARRAY DATA (CONT)

CARD HYDRAULIC CONDUCTIVITY OF THE CONFINING RED
MUMBER (FT/S) X 10

as7 | 1.0E=07 1
£S48 |
és9
260 | .
261 ' '1 Ol 01 ll ‘1 01 ll .1 .l .1 Ol .1 ll .1
262 l ol ol -1 -1 ol .1 01 ol Ol 01 ol cl 01 01 'x
263 |}
264 | el ol el a1l 41 el el el o1 41 el o1 41 .1
265 | ol o1l Wl 4l el el 41 o1 o1 L1 1 1 1 ! 1
266 |
257 l -l ol ol -1 nl c’. 11 Ol 01 .X ll 01 11 01
268 | P U S S S S S T S 1 1 1 1 1 1
269 |
270 | el el el el a1 el el el &l 41 &1 .1 el .l
271 | ol el W1 el el Ll 1 1 i 1 1 1 1 1 1
272 | ' .
é73 | 1 1 1 1 1 1 1 1 1 1 1 1 1
274 | ol ol ol ol o1 ol 1 1 1 1 1 i 1 1 1
275 ¢
27/ | 1 i 1 1 1 1 i 1 1 1 1 1 1
277 | el o1l J1 o1 o1 L1 1 1 1 1 1 1 1 1 1
278 |}
278 | 1 1 1 1 1 1 l 1 1 i 1 1 1
280 | S S S NS TS S § 1 1 1 1 1 1 1 1 1
281 1
282 | 1 1 1 1 1 1 i 1 1 1 1 1 1
283 | el o1 o1 Wl 1 1 1 1 1 1 1 1 1 i 1
284 |
28s | 8 ] ] 8 A 6 & ) ) [ 6 6 )
284 | -] ] S S S S S S 3 3 S S S 3 S
287 | -
298 | ] 8 8 8 8 ) & 6 -] 6 [ 6 &
289 | A 6 E S 5 S S 5 E E) 5 S S S 5
290 |}
29l 1 8 3 8 ] 3 -] & 5 6 5 6 6 -]
292 | 5 6 S S S S S S s S 5 S S 5 5
293 1t '
294 3 8. 8 3 3 8 2 [ ) ) ) 6 6
295 | S S S 5 S S S S 2 b} S 5 ] S S
296 |
297 | 3 8 8 8 3 8 8 6 4 6 ] 6 5
298 5 5 S S S S -] S S 5 S S 5 S S
2g9s |
300 ) 8 8 8 8 8 8 -] 8 6 6 6 A 6
301 1 S S -] S S S 5 S E S S S ) S S
3oz .
303 8 8 8 8 8 8 a 3 6 L) ) & 6
304 S 3 S S S 5 ] S 3 S 5 S S S 5
305 | .
304 |} 8 8 L] 8 ] 8 g 8 -] 6 ] 6 6
307 ) 3 S S 3 S S S S s S S S 5 S S

34

(V10 )

o

(VL0 )

(VIR ]
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(VI
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CAROQ
NUMBER

3o8
309
ER Y]
i
312
313
3l
315
314
=D 0

319

GROUP III:ARRAY DATA (CONT)

HYDRAULIC CONDUCTIVITY QF THE CONFINING RE£D

(FT/S)

x 10
6 6
5 5

35

{CONT)

w o
(V)]

(CONT)Y
- L]
S S

[V]¥e



CARD
NUMBER

339
340
341
342
363
344
345
348
347
348
349
350
351
352
353
ELCTA
383
354
3S7
358
358
360
381
i62
363
KLY

36A
369

3718
378
380
381
3az
383
384
385
386
387
388
3ss

. GROUP TIII:ARRAY NATA (CONT)
HEAD ON THE OTHER SIDE OF THE CONFINING B8€D
(FT)

{
!
|
|

!
|
|
l
) 421342106210642104209620842054205420542064202420042004200419R4195419541954195}
14198419541954195419541554195419541354195419541954195419541954135419541954195 1
| ' . i
| 4215421542154213462104210462106210420842064205420542034200420042006138419541954
1419541954195410541954195419541954195419%5419541954195420042004200621042204240 |
! |
! 42304220621542154215421562124212421242104208420542056420542054200420042004195!
141954195419541954]95419542004200420042004205420542104215621R4225423042404255 !
[ . |
1 427042316220622042204218421542156421364215421542106210421042054205420542004200
141954195420042006205420542106210421562154220422542304230623546240425342704285 !
I ‘ |
425542304225422042204220422042206220422042154215421542104210421042054205"
I“205‘205621042100215422062204225¢23062304735424062¢‘¢2“5w2556270628053lO |
l f
425562354225422542256225422042204220422042204220622042154215421042101
l“210“2l542206?206225423042356240“2“=“25042506250625:425=6?6152906310“330 [
{ !
! “260‘2554265‘2354230“225“225‘225422542256225‘22562254225“225622562200
1622542254230a23542604250625542606260626542654265426542654275463106320 !
! !
i 427042606255424%424562406424062354235423542354235423542354235423542351
14235426542504255425542604260626542704270427542B04285427542754315 )
{ !
! 427042604255462554255425062506263424542454245426542654263462454250
}#255425542606260464265427042704275427562854295430563104315432043304340 I
! |
f 6270626042604255425542554250425042506750425042504250425542531
l42604260626569706270427542754285“29=43054310631543206’254330“3354340 ]
!
5270‘2704265“26062604555425542S34255695562536255“2:5u2q:42ﬁ0|
l425039656270427562804290‘300630543l0431:432063206325q’3043356340 !
l !
42806270427042634260626062504260425042604626046260426062604263)
l“270627542“OAZQOA300430563104315“32063204325k3?543306’354‘40 !
l 1
428062754270427042654626542604250426042604250425342856275 |
l6280429063006305431043l543206320432‘“325433043’0¢3354’35“360 !
l !
42854280428042754270427042704255426542654270427042754280|
I6290*300430“31063l543206320“325432°4330“3304335533543404360 l
l
62854230‘280‘2754275627542706:704?7042704275427562856990l
I6300631063154320432063254325433043306335‘335636043“O
1 l
! 428542595428542R042806280428042804290428542354295430N1
143104315432043204325432543304330433563354346046340

36



GROUP I[[:ARRAY 0ATA (CONT) (CONT)
CARD WEAD ON THE QTHER SIODE OF THE CONFINING RED (CONT)
NUMRER (FT)

399 l |
391 4290429042904285428542854285428542R542904290430043051
392 I6310631563204320632543256330633043356335434063k0 |
383 | [
394 430543054305431043154320)
395 l632063254330633043356340¢360 t
396 ) }
397 |
388 | |
399 | |
400 ¢ }
401 |
402 | !
403 | {
406 1
405 !
406 | |
607 | H
408 ) I
0S8 | |
410 ¢ i
411 }
al2

413 1t )
alée | )
41% | !
s16 | |
417 | !
ala | |
419 | |
420 | )

37



CARD
NUMHBER

421
422
423
424
42s
426
427
428
429
430
431
432
433
434
438
436
437
438
439
440
441
442
4463
b44
445
448
447
448
449
450
451
452
«53
454
. 485
456
487
438
459
460
461
abe
483
464
468
466
467
48R
465
470
«71

125
125
12S
125
125
125
125
128
125
128
125
125
125
125
12s

12s%

125
125

125
125

125

125

125

125

125

125

125

125

12%

125

125

125

125

125

125

129
125

125
125

125
125

125

125

128

129

125

125

12§

125

125

12%

12%

12%

i2s

125

125
128

125
12%

125
12%

129
128

129
129

125
125

125

125

125

125

125

125

125

125

125

12s

1298

12%
125

1256
125

12%
125

125
125

125
129

125
125

129
125

125 -

125

125

125

125

125

125

125

125

125

125

125
125

125
125

125
125

125
125

125
125

125
125

125
12S

125
125

128
125

125
125

125
125

125

12%

125

125

125

125

GROUP ITI1:ARRAY DATA

(CONT)

THICKNESS CF TWE CONFINING RED
(FT) '

125
125

125
125

125
125

125
125

125
125

125
125

125
125

125
125

125
125

125
125

125
125

125
128

125
125

125
125

1295
125

125

125
125

125
125

125
125

125
125

125
125

125
125

128
125

125
125

125
125

125
125

12%
125

125
12S

12%
128

125
125

128
125

125
125

38

1235
125

12s
125

125
125
128
125

125
128

125
125

125
125

125
123

12%
125

125
125

125
12%

128
12%

125
128

125
128

125
125

125
12%

125
125

128
12S

125
125

125
129

125
125

129
125

125
125

125
129

125
128

128
125

125
125

125
129

125
125

128
125

129
125

125
129

128
125

125
125

12%
125

125
125

125
125

129
125

125
125

125
125

12s
125

125
129

125
128

128
129

12%
125

12s
12%

128
125

125
125

125
125

125
125

125
125

1295
125

125
125

125
12s

12s
125

125
128

125
125

125
128

125
125

125
125

125
125

125
125

125
125

125

125
125

125
125

125
125

125
1295

125
122

125
125

12%
125

129
125

125
125

129
12%

125
125

125
12¢

125
129

12%
128

125

125

125
125

125
125

125
1258

125
128

125
125

125
125

125
1295

125
125

125
125

125
12%

125
125

125
125

129
12%

125
125

12s8

128

125
125

125
1238

125
125

125

125

125

125

125

128
128

125
125

125
125

128

125

129

12$

125

128

125

129
125

125
1295

125

125

125

125

125

125

125

125

125

125

125

12%

125

125

135

125

125

125
125

225
125

125
125

125

-
[33
W

125

135

129

125

125

129

129

125

125

128

125

125

125

125

125

129

129

128

125

129

125

125

125



CARD
NUMBER

472
al3
47a
47
476
«77
478
479
480
481
682
482
484
43S
486
«87
488
439
490
491
492
«97
434
98
=T
«97
298
498
300
=01
s02

GROUP [11:ARRAY DATA

(CONT) (CONT)

THICKNESS OF TRE CONFINING SED (CONT)

125 18%

125 125 125 12% 125 125 125 125 12<

39

(FT)

125 125 125 125 125 125 125 125 125 125 125

128

i

[
!
i
|
!
|
!
!
]
!
|
]
}
!
!
I
!
|
I
)
!
I
|
t
}
)
!
I



| : GROUP TII:ARRAY NATA (CONT)
GRID SPACING IN THE % NDIRECTICN

: CARD

| NUMBER (FT)

3 507 | 1 1 l

\ 504 | 5280 3280 5280 3960 2660 2m60 2640 19801

j 505 1980 1980 1980 19840 1980 1980 1984 19R01

| S04 | 1980 2640 2640 2640 2640 2640 1989 16801
507 | 1980 1320 1320 1320 1320 1320 1329 13201
%08 | 1320 1320 1980 ‘1980 2640 2640 3960 52801
309 | 5289 1

40




CARD
NUMHBER

S10
312

S13
Sle

7920
2540
1320
5280

7920
1940
1980
5280

GROUP [11:ARPAY NATA (CONT)
GRID SPACING IN THE Y DIRECTICN

5280
1320
2640
5280

(FT)
5240 3840 3940
1329 1320 1329
3%60 3280 5280

41

2640
1320
5280

26401
13201
524901



CARD
NUMBERQ

g15
316
S17
S18
S19
520
s21
322
323
S24
32%
228
327
528
329
330
S31
332
233
536
335

63
364
565

—rm b= OO OO NNNPU P

——

~nN

et s e P s gt Bt e s b bt e Fh e e e g bt P Bt b et et b s P 0t et ) e e
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GROUP IV:PARAMETERS THAT CHANGE WITH THE FUMPING PERIOQD

0
39
13
3R
10
12

A

2n
21

7
2%

S
20
13
20
32
33
34
33

3
36

a
20
29
32
12
15
16
30
32
33
34
14
16
17
31
10
11
13
15
16
17
18
26
2s
26
27
29
31
34
264

PUMPING PERIOD NUMRER 1 = 1941 TC }950
AND RECHARGE (+)

NISCHARGE (=)
PUMPING PERIQ0 IN DAYSES

32
4,00
=l
-.08
-.1
-.10
-.06
-.OB
-,08
-.5
.15
-.ld
-4
’QOB
1.86
1.26
-02‘
-.24
=26
-84
2.74
~elb
1.86
-.08
-l
-.16
-.13
=.l12
=16
-QEA
- 24
2%
-.23
-.30
-+90
--lS
=.06
-.036
=.20
=e13
-, 15
-.90
-.06
=16
-, 16
-,21
=16
-~ 1%
-el7

3650

42

100

IN FT7S:

INTTIAL TIME STEP [N HQURS

1.5

439



| .
I ] - »
\
j »
I
\
\
|
I
|
‘ GROUP [V:PARAMETERS THAT CHANGE WITH THE PUMPING PEQIOD (CONT)
| PUMPING PERIOD NUM3ER | - 1941 TO 1950 _(FONT)
\ CARD DISCHARGE (=) AND RECHARGE (+) [N FT7S:
| NUMBER PUMPING PERIOD IN DAYS: INITISL TIME STEP [N HOURS
| 566 | 16 25 -e36
‘ S67 | 16 26 -.16
| 568 | 16 28 -.16
| . .569 ) 16 30 -, 16
| 370 | 16 38 -.10
| 571 ) 18 - 12 -.006
! 572 | 18 15 -.20
\ $73 | 17 26 -.36
| 374 23 26 -.5
575 5 39 2.00
j 374 | 16 39 2.00
‘ 577 | 20 a0 2.00
s78 | 21 3 2.00
579 | 21 40 2.000
| S39 | 22 3 4,00
| 581 | 22 4 1.00
| 582 i 22 33 3.00
583 22 3e 3.00
S84 | 22 s 3.00
€35 | 22 36 4,00
586 | 22 37 4,00
SR7 1 22 38 2.00
388 | 22 39 2,00
389 22 @0 2.00
590 | 23 4 2.00
S91 1 23 33 4400
g92 | 24 4 4,00
$93 | 26 5 4,00
94 | 26 26 1.00
95 | 24 27 1.00
396 | 26 28 2.00
397 | 24 29 2.00
3398 | 26 30 2.00
599 | 26 .31 2.00
&no | 26 32 5.00
&01 | 26 33 5.00
€02 | 2 21 1.00
803 | 2s 22 1.00
604 | 25 23 +50
€05 | 28 24 2.00
£06 | 2s 2s 2.00
07 | 2s L) 1.00

43




GROYUP [V:PARAMETERS THAT CHANGE WITH THE PUMPING PERTIOD (CONT)
PUMPING PERIOO NUMBER 2 =~ 1951 TQ 1940

CARD DISCHARGE (=) AND RECHARGE (+) IN FT¥S;
NUMBER _ PUMPING PERIOD IN DAYS: INITIAL TIME STEP IN HOURS

608 | 2 1 123 3650 100 145 430
809 | 21 39 3.00
510 | 4 8 ~.07
611 1 " 13 -.09
612 | " 38 -.07
613 1| S 10 -.09
614 | 6 12 -.13
615 | 1 . ~.05
615 | 7 19 -~.0%
617 | 7 20 -.07
&18 | 7 21 -e07
618 | 7 22 -.25
€20 | 8 7 -.30
621 | 8 17 -.30
622 3 25 -.16
€23 | 9 5 -.16
624 | 9 15 -.30
625 | 9 20 -.40
526 | 10 30 “.10
627 | 10 5 ~-.10
629 | 10 20 -.1S
629 | 11 15 -.50
&30 | 11 18 -.07
631 | 11 20 -2.01
£32 | 11 32 -1.11
533 | 11 33 -.21
634 | 11 3 -.21
835 | 12 ) -.13
636 | 12 9 -.73
537 | 12 l1a -.50
638 | 12 19 -.20
539 | 12 20 ~1.86
660 | 12 29 -.07
861 | 12 31 -.10
542 | 12 32 -e21
663 | 12 33 -6l
£44 | 12 34 -2,46
€45 | 13 11 -.50
£4h | 13 - 12 “l4
547 | 13 15 “.11
648 | 13 18 -.11
€49 | 13 30 .16
650 | 13 12 -.21
651 | 13 33 -.21
€52 | 13 34 =21
653 | 14 14 ~.20
654 | 14 16 -.90
£55 | 14 17 -e90
456 | 16 31 -.15
557 | e 36 - .07
e58 | 15 8 -.20

44



CARD
NUMBER

659
6690
661
662
663
664
€65
466
867
&68
869
870
€71
672
8712
674
6875
74
er7
8714
£79
4880
281
682
€33
684
58S
586
£87
688
689
€90
£91
£92
893
894
€3S
€96
€937
438
499
700
701
792
703
706

705

704
707
708
709

GROUP IV:PARAMETERS THAT CHANGE
PUMPING PERIOD NUMEER 2 - 1951 TQ 1960
AND RECHARGE (+) [N FT

DISCHARGE (=)

PUMPING PERIOD IN DAYSF INITIAL

10
11
13
15
16
17
18
23
26
25
26
27
29
31
32
34
17
22
&3
28
26
28
30
37
38
16
23
2%
24
12
13
la
15

7
10
10
25

-.05
-.06
-.18
-.13
-.13
.90
-.09
-.10
-+39
.14
-s 16
-slé
-alé
- 17
-.08
=-.22
=-.10
-.26
- l6
~.29
-.l4
-.la
-.l6
-.50
-.12
-.31
-.18
=.05
-.36
.06
=-.13
-.09
-.33
-1.68
-e59
-.37
=.50
-.10
-.20
-.10
2.00
2.00
2.00
2.00
2.000
4,00
1.00
3.00
3.00
3.00
4.00

45

WITH THE PUMPING PERIOD (CONT)

J(CONT)
7S3
TIME STEP IN HOURS

(CONT)



CARD
NUMBE®R

7190
711
712
713
71e
715
716
717
718
719
720
721
122
723
72a
72%
726
127
728
729
730
731

GROUP IV:PARAMETERS THAT CHANGE WwITH THE PUMPING PERTIOD (CONT{ (CONT)

22
22
22
22
23
23
26
24
24
264
26
26
264
264
26

29
25
25
25
2<
2%

PUMPING PERIOD NUMEBER 2 = 1951 TO 1960, (CONT)

DISCHARGE (=)

3

AND RECHARGE (+) IN FT7S:

PUMPING PERIOD IN DAYS; INITIAL TIME STEP IN HOURS

37 -

38
39
40

4
33

4

S
25
27
2a
29
30
31
32
33
21
22
23
24
2%
25

4.00
2.00
2.00
2.00
2.00
4.00
4.00
6,00
1.00
1.00
2.00
2.00
2400
2.00
S.00
S.00
1.00
1.00
«50
2.00
2.00
1.00

46



|
| « Yer o
|
|
| .
\
[
|
|
[
[
[
| GROUP IV:PARAMETERS THAT CHANGE WITH THE PUMPING PERIOD (CONT)
| . PUMPING PERIOD NUMRER 3 = 1961 TC }9%46
| CARD DISCHARGE (=) AND RECHARGE (+) IN FT¥S:
[ NUMBER PUMOING PERIOD IN DaYS$: INITIAL TIME STEP [N HOURS
\ 732 1 3 2 135 2190 100 1.5 310
\ 733 4 13 -.07
| 736 | 4 38 -.07
‘ 735 ) 5 19 .07
736 | 6 12 ~.08
‘ 737 | 7 4 -.06
| 738 | 7 19 -07
| 739 | 7 12 -.23
| 760 7 20 ~.05
T4l | 7 21 -.05
‘ 742 | 7 22 -.50
| 743 | a 4 -.22
| 744 | a 17 -.62
\ 745 8 2s .10
‘ Tak | 9 s -l
747 3 15 -.29
‘ 748 | 9 20 -, 20
| 749 | 19 ] -.07
| 750 10 6 .50
| 751 | 10 30 -.10
| 752 4 10 20 -al?
‘ 753 10 36 .63
754 | 11 1S -2.32
‘ 755 | 11 1R - 05
| 756 | 11 20 ~2.16
| 757 | 11 32 -.95
752 11 33 -.30
759 11 Ja -.30
‘ 160 | 12 8 -.09
| 761 | 12 9 -.40
762 1 14 13 -.10
763 | 12 16 -.33
766 | 12 19 -.33
745 | 12 20 -1.86
7866 | 12 29 -.10
767 | 12 31 -.10
768 | 12 32 -.21
769 | 12 33 -.25
770 12 34 -1.37
771 13 6 ~.34
772 1 13 11 -.53
773 13 12 ~.10
774 13 15 -.08
773 13 16 -.08
776 | 13 30 -.10
777 1 13 32 -.18
778 13 33 ~-.15
779 | 13 3a -.15
780 | 14 7 -.26
781 ! 14 8 .21
782 | ls 1e -.15
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CARD
MUMBESR

783
794
785
796
787

788 .

789
750
791
792
7912
794
795
796
737
794
799
400
201
anz2
=203
204
405
H0A
307
208
aoe
210
311
212
413
414
218
gl1s
417
218
219
220
221
422
223
824
R2¢
226
az27
828
az9
430
831
832
233

GROUP [V:PARAMETERS THAT CHANGE WITH THE PUMPING PERTON (CONT)

PUMPING PERIOD NUMEER 3 - 1961 TO 1966

DISCHARGE (=)

,(CONT)
aND RECHARGE (+) IN FT7S3

PUMPING PERIOO IN DAYSS INITIAL TIME STEP [N HOURS

16
17
31
34

=90
“.90
-.15
-l
-1,00
24
-ed4
“,13
e=el0
=e10
-.90
-e25
.57
~«54
-.10
=25

-.40
-, 30

-020
=.20
=30
- 24
-.10
=11
-el%
-85
-.06
'171
-.36
-,49
-.30
=03
=17
-,12
~e70
=1.71
-1.20
.73
-,50
-.10
-.20
.20

(CONT)



CARD
NUMBER

234
83s%
836
837
438
239
840
R4}
R42
343
844
345
deh
aa?

262

265

GROUP I[V:IPARAMETERS THAT CHANSE WITH THF PUMPING PFERIOD (CONT)
PUMPING PERIOD NUMEER 3 « 1961 TO 1966 (7ONT)
AND RECHARGE (+) IN FT¥S:

24

20
21
21
22
22
22
22
22
22
22
22
22
22
23
23
24
24
264
24
26
24
zé
24
24
24
25

2S
25
2s
25

DISCHARGE (=)

PUMPING PERIOD IN DAYS3

27
39
39
40

3
40

3

4
33
34
35
36
37
38
39
40

3
33

a

5
26
27
28
29
30
31
32
33
21
22
23
26
2s
26

‘120
2.00
2.00
2.00
2.00
2.000
4,00
1.00
3.00
3.00
3.00
4,00
4,00
2.00
2.00
2.00
2400
4.00
4,00
4.00
1.00
1.00
2.00
2.00
2.00
2.00
5.00
5400
1.00
1.00
050
2.00
2.00
1.00
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INITIAL TIME STEP [N HOURS

(CONT)



GROUP [VIPARAMETERS THAT CrANGE waH THE PUMBING PERION (CONT)
PUMPING PERIOD NUMRER 4 - 1947 TC 1973

CARD DISCHARGE (=) AND RECHARGE(+) IN FT¥S:
NUMBER PUMPING PERION IN DAYS: INITIAL TIME STE® [N HOURS
868 | 4 3, 138 2555 100 1.5 365
869 | 4 13 . =08
470 | 4 38 .06
871 | 5 10 -.08
872 | 6 12 -.10
873 | 7 & =06
874 | 7 12 -.20
875 ) 7 19 -, 07
476 | 7 20 -.06
377 | 7 21 .06
278 | 7 22 ~.50
379 | 8 7 - l5
280 | 8 17 -450
931 | 8 25 ‘012
282 | 9 5 -.10
ag3 | 9 15 -.29
886 { 9 20 ‘020
ags | 10 5 -.29
386 | 10 4 -.50
387 | 10 34 ~.60
888 10 29 -.l5
289 | 11 15 -1.80
890 | 11 18 ~.06
a9l 11 20 -2.16
492 | 11 32 -.88
393 | 11 33 -.38
494 | 11 34 -.30
895 11 35 -.32
896 |- 11 36 -.26
897 | 12 ) -ll
u98 | 12 9 ~eH1
336 | 12 14 -.30
$00 | 12 19 .25
$01 1 12 20 -1.86
$02 | 12 29 .06
303 1 12 31 -.10
504 | 12 32 -.55
505 | 12 33 -.26
S04 | 12 3a -1.71
507 | 13 6 -.30
S08 | 13 11 =70
509 | 13 12 .12
$10 | 13 15 -.10
911 13 16 ~.09
912 | 13 30 -.12
913 13 32 -.21
914 ! 13 33 -.18
315 | 13 36 -.18
318 | 14 7 -.21
$17 | 16 8 -.01
814 | 14. S -el7

50



CARD
NUMBER

S19
920
s21
922
§23
924
92%
326
s27
G29
32§
330
6§31
32
533
G534
38
536
$37
938
$3%
540
G54}
542
943
Sa44
945
SahR
547
S48
G4
359
551
552
553
$54
555
5356
387
95 R
$5%
$60
S5h1
S62
563
Sha
968
946
$67
962
568

GROUP [V:PARAMETERS THAT CHANGE WITH THE PUMPING PFRI0N (CONT) (CONT)

14
l4
14
lé
15
l4
15
15
1S
15
15
15
15
15
15
15
15
15
15
15
15
15
15
16
16
16
16
Y]
16

16
16
16

16
16
16
16
16
17
17
17
17
18
18
18
18
19
20
21
23

PUMPING PERIOD NUMBER 4 = 1967 TO 1973, (CONT)
DISCHARGE (=) AND RECHARGE(+) IN FT¥S:
PUMPING PERIOD IN DAYS: INITIAL TIME STEP IN HOURS

16 -sS80
17 =90
31 -.13
34 =35
8 ~1.20
18 =410
10 =24
11 -.05
12 =04
13 =.15
15 -ell
16 =11
17 ~+90
18 ~.la
23 --52
2a ~.29
2% -.12
26 «.30
27 -al12
29 -.19
kRl -.17
32 -.37
34 -e36
16 -¢23
17 -.1l6
21 -.09
22 =46
23 -.30
2‘ ‘012
295 -.31
26 -al2
27 47
28 -.22
29 -.03
30 -.12
34 -.10
36 -+ 09
37 =57
38 ~.l2
16 “eb0
23 -.36
25 -+60
26 . =28
12 -.03
13 -.08
lae -s15
18 -+56
7 =1.57
10 =36
i0 =.74
26 ’050
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CARD
NUMBER

570
STt
872
973
974
975
S76
977
578

97
3399
399
1000
1001
1302
1003
T 100a
1005
1004

GROUP [V:PARAMETERS THAT CHANGE WITH THE PUMPING PERIOO (CONT)

PUMPING PERIOD NUMEER 4 = 1867 TO 1973, (CONT)

DISCHARGE (=)

3

AND RECHARGE (+) IN FT7S:

PUMPING PERIOD IN DAYSS INITIAL TIME STERP IN HOURS

27

9
26
27
38
39
40

3

a0

3

a
33
3a
35
35
37
33
39
&0

A

23

=10
=+20
=20
29
2.00
2.00
2.00
2.00
2.000
“.OO
1.00
3.00
3.00
3.00
4,00
4,00
2.00
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GROUP [V:PARAMETERS THAT CnaNGE WITH THE PUMFING PERIOD (CONT)
PUMPING PERIOD NUMRER 1 = 1374 TC 1977

CARD DISCHARGE (=) AND PECHAQGE (+) IN FT/S:

NUMBER PUMPING PERIOD IN DAYS: INITIAL TIME STEP I[N HOURS
1007 E] 4 las 1460 100 1.5 210
1008 21 39 S.00
1009 4 13 -.08
1010 ¢ 4 38 - 06
1011 1 S 10 ~-~s08
1012 6 12 =13
1013 ¢ 7 4 -, 04
1014 | 7 12 - 20
1015 7 19 -.07
1016 7 20 -~.06
1017 7 21 ~.06
101a 7 22 «.50
1019 8 7 -.09
1020 3 17 -.27
1321 8 25 -.1l2
1022 9 s -,20
1023 3 7 -.28
1024 | S 15 -.29
1u28 i 9 20 -e3
1026 10 30 ~.10
1027 19 5 ~+33
1028 10 [>] -1.09
1029 10 20 -.15
1030 10 ELS -.58
1031 11 15 -.80
1032 | 11 18 ~.06
1033 | 11 20 =2.46
1034 1 11 32 -1.08
103s 4 11 34 ~.18
1036 11 3% ~a43
19037 ) 11 36 -2.06
1038 ¢ 12 9 -1.17
12039 | 12 1é ~+30
1040 | 12 19 ~.22
L1061 | 12 20 ~1.86
1042 | 12 29 -~ 06
1043 12 31 -, 10
10a4s 12 32 -.49
1045 12 33 -.22
1046 1t 12 34 =1.65
1047 13 5 -~.32
1048 | 13 11 -+35
1049 13 12 -.32
1050 ) 13 15 -.10
1081 13 16 ~.09
1082 | 13 30 ~ol2
1053 | 13 32 .21
1054 13 33 -s18
1085 | 13 34 ~-.18
1086 | 13 3 -o05
1057 1

14 7 -ell
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CARD
NUMBER

1088
1059
1060
1061
1062
1063
10h4
10A5
1046
1047
10643
1069
1070
1071
1072
1073
1074
107s
1974
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1038
17A8s
1490
1991
13Q2
1993
l1u9a
1098
1996
1997
1098
1999
1109
1101
1102
1103
1104
1108
l1106&
1107
1104

G2OUP IV:PARAMETERS THAT CHANGE WITH THE PUMPING PERION (CONT)
PUMPING PERIOD NUMBERQ | - 1974 TO 1977, (CONT)
DISCHARGE (=) AND RECHARGE (+) IN FT7/S:

PMP ING

14
16
17
31
34

PERIOD IN DAYS:

-.17
-.90
=30
.14
-+33
=1.3S
-.10
-.10
-,10
-e04
=15
~.l1
=s11
-.90
-.16
-.29
-e25
-.12
-39
-.12
~-.08
-.19
-017
"55
=36
-.183
-.53
-.08
'.19
-.09
=75
.31
-.12
=33
~e12
~.56
“o19
-.06
-.12
-e10
-.09
=453
-.12
=22
.67
=.36
-024
««03
-.38
-.08
~l.12

INITIAL TIME STEP IN HOURS
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CARD
NUMBER

1109
1110
1111
1112
1113
lile
1118
1115
1117
1118
1119
1120
1121
1122
1123
1124
1128
1124
1127
1128
1129
1130
1131
1132
1133
1134
1138
113¢
1137
1138
1139
1140
116l
1142
1143
11l4a
1145
1144
l1la7
1148
1149
1150
1151

GROUP IV:PARAMETERS THAT CHANGE WITH THE PUMPING PERIOD (CONT)
PUMPING PERIQD NUMARER 1 = 1974 TO 1977,(CONT)

AND PECHARGE (+) IN FT/S:

PUMP ING PERIOD IN DaYS3

16

7
10
30
10
26
27

9
24
27
39
39
40

3
]

k)

4
33
34
3%
36
37
38
39
49

DISCHARGE (=)

-. 06
=2.00
-,83
-.38
-.80
=50
~.10
-,20
-.20
=-,10
2,00
2.00
2.00
2.00
2.000
4,00
1.00
3.00
3.00
3.00
4,00
4.00
2.00
2.00
2.00
2.00
4.00
4.00
4.00
1.480
1.00
2.00
2.00
2.00
2.00
S.00
5.00
l.00
1.00

«S0
2.00
2.00
1.00
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INITIAL TIME STEP IN HOURS

{CONT)



