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A DIGITAL MODEL FOR SIMULATION OF GROUND-WATER HYDROLOGY

IN THE HOUSTON AREA, TEXAS
•

By
Walter R. Meyer and Jerry E. Carr

U.S. Geological Survey

ABSTRACT

This report documents the construction and calibration of a digital
model for the simulation of hydrologic conditions in the Chicot and Evan
geline aquifers in the Houston area of southeastern Texas. The model is
a five-layer finite-difference model, with a grid pattern of 63 x 67 nodes
representing an area of 27,000 square miles, for simulation of three-
dimensional ground-water flow.

The hydrologic properties and processes modeled were ground-water
withdrawals, transmissivities, storage coefficients of the aquifers and
clays, quantity of water derived from storage in the clays, and vertical
hydraulic conductivity and vertical leakage. The model, which simulates
water-level declines, changes in storage in the clay layers, and land-
surface subsidence, was calibrated by use of historical records from 1890
to 1975. It is very sensitive to variations in transmissivities and to
variations in water-table and artesian storage. It is less sensitive to
variations in clay storage.

The Texas Department of Water Resources makes copies of the model and
documentation available through the Texas Natural Resources Infor
mation System. Please contact:

Texas Natural Resources Information System
P. 0. Box 13087
Austin, Texas 78711
Telephone l-(512)-475-3321

-1-



1

INTRODUCTION

Purpose and Scope of This Report

The purpose of this report is to document the construction and cali-
^athTrh %dlgit„1 m°del f°r thC simulation of hydrologic conditionsTexas Evangeline aquifers in the Houston area of southeastern

Although the report includes brief discussions of the geohydrology
of the area and of the analog models constructed in 1965 and 1975 the
scope is limited primarily to: (1) A description of the model and the
boundary conditions imposed on the system; (2) a discussion of the hydro-
logic properties modeled and the techniques used in the modeling process H
and (3) a discussion of the procedures used for calibration of the model!

For additional information on the geohydrology of the area and on L
the hydrologic problems related to the heavy withdrawals of ground water
the reader is referred to the reports listed in the section "Selected '
References." i:

History of Hydrologic Modeling in the Houston Area

The digital model documented in this report was developed as part ; m
of a continuing program of ground-water studies conducted by the U.S.
Geological Survey in cooperation with the Texas Department of Water Resources
(formerly the Texas Water Development Board and its predecessor agencies)
and the city of Houston since about 1929. This continuing study was ini
tiated because of the recognition of water-level declines; saltwater encroach
ment, land-surface subsidence, and other problems related to increasing
demands for ground-water supplies.

The first hydrologic model of the aquifers in the area (Wood and .
Gabrysch, 1965) was an electrical-analog model of the "Houston district "
which included about 5,000 square miles in Harris, Galveston, Brazoria/
Fort Bend, Austin, Waller, Montgomery, Liberty, and Chambers Counties.
This model, which was constructed on the basis of data collected since
1931, was used primarily to predict water-level declines under various
conditions of pumping. The usefulness of the first analog model was limited
because the simulations required that the aquifers be operated indepen
dently of each other and because the results of pumping in the western "1
part of the area could not be simulated. Evaluation of the performance
of the first model indicated that improvement in aquifer designation was
needed and that the transmissivities of the aquifers and vertical leakage «,
between the aquifers were not adequately modeled.

The second model (Jorgensen, 1975) was an electrical-analog model
that incorporated additional hydrologic data and reflected more advanced
concepts of the hydrologic system. The second model, which was also used
primarily to predict water-level declines under various conditions of
pumping, was expanded in area to about 9,100 square miles to minimize

-2-



the boundary effects within the "Houston district" of Wood and Gabrysch
(1965). This model was not designed to simulate the effects of one well
over a short period of time, but was designed to simulate the effects of
the withdrawals of- water from a well field for periods of a year or longer

Jorgensen (1975) noted that additional hydrologic data and modifica
tion of the model would be required for studies of such problems as salt
water encroachment and land-surface subsidence.

Metric Conversions

For those readers interested in using the metric system, the "inch-
pound" units used in this report may be converted to metric units by the
following factors:

From

Unit

cubic foot

foot

foot squared
per day

inch

mile

square mile

Abbrevi

ation

ft2/d

Multiply
by

0.02832

.3048

.0929

2.54

1.609

2.590

To obtain

Unit

cubic meter

meter

meter squared
per day

centimeter

kilometer

square kilometer

Abbrevi

ation

m

m2/d

cm

km

km2

GEOHYDROLOGY OF THE HOUSTON AREA

The geologic formations from which most of the ground water is pumped
in the Houston area are composed of sedimentary deposits of gravel, sand,
silt, and clay. The formations, from oldest to youngest, that form impor
tant hydrologic units are: The Catahoula Sandstone of Oligocene and Mio
cene age and Fleming Formation of Miocene age; the Goliad Sand of Pliocene
age; the Willis Sand, Bentley and Montgomery Formations, and Beaumont Clay
of Pleistocene age; and alluvium of Quaternary age. The most important
water-bearing units are the Chicot and Evangeline aquifers.

The Chicot aquifer is composed of the Willis Sand, Bentley Formation,
Montgomery Formation, Beaumont Clay, and Quaternary alluvium. The Chicot
includes all deposits from the land surface to the top of the Evangeline
aquifer (fig. 1).

The b;

geline aquifer is primarily
in part causes the difference in the altitudes of the potentiometric sur
faces in the two aquifers.

>asis for separating the Chicot aquifer from the underlying Evan-
lifer is primarily a difference in hydraulic conductivity, which
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FIGURE l.-Approximate altitude of the base of the Chicot aquifer
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on regional contours is not shown



In most of the Houston area, the Chicot aquifer consists of discon
tinuous layers of sand and clay of about equal total thickness, and in
some parts of the area, the aquifer can be separated into an upper and
lower unit. Throughout most of Galveston County and southeast Harris
County, the basal part of the Chicot aquifer is formed by a massive sand^
section with high hydraulic conductivity. This sand unit, which is heavily
pumped, is known locally as the Alta Loma Sand (Alta Loma Sand of Rose,
1943). If the upper unit of the Chicot aquifer cannot be defined in a
particular area, the aquifer is said to be undifferentiated.

The Evangeline aquifer (fig. 2), which is the most important source
of fresh ground water in the Houston metropolitan area, consists of layers
of sand and clay in the Fleming Formation and Goliad Sand that are present
throughout the area except where the unit is pierced by salt domes. The
aquifer is underlain by the Burkeville confining layer.

The geology and hydrology of the Houston area is discussed in detail
in numerous reports listed in the references.

DESCRIPTION OF THE DIGITAL MODEL

The conceptual model (fig. 3) consists of five layers having a grid
pattern of 63 x 67 nodes representing an area of approximately 27,000
square miles as compared to the 9,100-square-mile area of the analog model
of Jorgensen (1975). The center of the area has a grid of 1 mile by 1
mile, which is expanded to a coarse grid at the extremities of the model.
In ascending order, layer 1 is equivalent to the total thickness of the
sand beds in the Evangeline aquifer; layer 2 is equivalent to the clay
thickness between the centerline of the Chicot aquifer and the centerline
of the Evangeline aquifer; layer 3 is mainly equivalent to the Alta Loma
Sand where present, otherwise it is equivalent to the total thickness of
the sand beds in the Chicot aquifer; layer 4 is equivalent to the clay
thickness between the land surface and the centerline of the Chicot aqui
fer; and layer 5 is used as an upper boundary to simulate recharge to the
system by precipitation and by return flow from irrigation and other souuces

•

•

The digital model documented in this report (fig. 4) is a finite-
difference model for simulation of three-dimensional ground-water flow
as modified from Trescott (1975). The model converges to a solution rap
idly because all equations are solved simultaneously rather than sequen
tially as in the quasi three-dimensional model of Bredehoeft and Pinder
(1970). The iterative numerical technique used to solve the set of simul
taneous finite-difference equations is the strongly implicit procedure
(SIP) originally described by Stone (1968) for problems in two dimensions
and later extended to three dimensions by Wienstein, Stone, and Kwan (1969).

The model of Trescott (1975) was modified by J. E. Carr for use in the Houston
area by including methods to increase or decrease the values of storage
in the clay layers at a head equivalent to preconsolidation stress to
simulate land-surface subsidence. This reference head is arbitrarily

-5- •-
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referred to as "critical head" within the model listings. Different stor
age coefficients are used for elastic and inelastic compression, and these
storage coefficients are made head-dependent. In addition, the modifica
tions include accumulators for clay storage in layers 2 and 4. The model
is also programed to obtain a printout of simulated subsidence [see appen
dixes I, II, and III).

(Five arrays were added to the model: (1) One array accumulates land-
surface subsidence in layers 2 and 4; (2) two arrays store the lowest head
in layers 2 and 4; and (3) two index arrays maintain an account of the

•i changes in clay storage in layers 2 and 4.

The Chicot and Evangeline aquifers form an extensive and continuous
hydrologic system along the Gulf coast; therefore the horizontal boundary
selection was arbitrary. The boundaries were extended outward to areas
of minimal pumping to reduce the boundary effects and to eliminate the
necessity of having flux boundaries.

'

•

r

I

-

-

r

r

The hydrologic boundaries in the model were simulated in two differ
ent ways. Primarily a no-flow boundary was used in the construction of
the model; however, a constant-head boundary was used to check the bound
ary effects. The results showed very little difference at the northern,
western, and southern extremities of the area. In comparing the average
water-level declines along the eastern boundary for 1974-75, the constant-
head boundary solution showed 48 percent less decline in the first row of
nodes than the no-flow solution. However, the difference rapidly decreases
to only 6 percent, or an average of about 3 feet, at the fourth row in.
Only the simulations through row 63 are presented because farther east the
declines are affected by the boundary conditions. In the rest of the
modeled area, the differences in water-level declines vary from 0 to 2
feet and average about 1 foot.

Hydrologic Properties Modeled
Ground-Water Withdrawals

Ground-water withdrawals were compiled for seven historical periods:
(1) 1890-1930, (2) 1931-45, (3) 1946-53, (4) 1954-60, (5) 1961-70, (6) 1971
73, and (7) 1974-75. The pumpage distribution by aquifer is proportioned
by the amount of section screened in each aquifer; consequently a well
screened in both aquifers is modeled as two wells pumping from both the
Chicot and Evangeline aquifers.

Transmissivities of the Aquifers

All pumping tests within the modeled area were examined, and the
average hydraulic conductivities were computed for each aquifer. Trans-
missivity distributions were computed by multiplying the sand thickness
of the aquifer by the average hydraulic conductivity for a given area.
The areal distribution of the transmissivities of the Chicot and Evange
line aquifers are shown on figures 5 and 6.

-9-
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The transmissivity of the Chicot aquifer ranges from about 3,000 to
about 25,000 ft^/d. The transmissivity of the Evangeline aquifer ranges
from about 3,000 to about 15,000 ft2/d. The transmissivity values result
ing from calibration of the digital model are about 25 percent larger for
the Chicot aquifer and about 15 percent larger for the Evangeline aquifer
than determined by the analog model of Jorgensen (1975). In general, the
horizontal hydraulic conductivity of the Evangeline aquifer is less than
the horizontal hydraulic conductivity of the Chicot aquifer; but because
the Evangeline is generally thicker than the Chicot, it is usually more
transmissive.

Storage Coefficients of the Aquifers

The storage coefficients of the aquifers (figs. 5 and 6) were deter
mined by use of the Theis (1935) or modified Hantush (1960) equations.
The values obtained from both methods compared favorably with the values
shown for the artesian parts of the aquifers. The storage coefficients
in the water-table parts of the aquifers were determined by calibration
of the model. The storage coefficients in the water-table parts of the
Chicot aquifer are about one-half of those used in the analog model of
Jorgensen (1975).

The storage coefficients of the Chicot aquifer range from 0.0004 to
0.10. The larger values of the storage coefficient occur in the northern
part of the area where the aquifer is partly or totally under water-table
conditions.

The storage coefficients of the Evangeline aquifer range from about
0.001 to 0.0004 where it occurs under artesian conditions; in the outcrop
area, where the aquifer is under water-table conditions, the storage coef
ficients range between 0.001 to 0.01.

Storage Coefficients of the Clay Beds

The storage coefficients of the clay beds are included in the model
because considerable amounts of water are released to the aquifers by com
paction of the clay. The method described below was used to derive these
coefficients for the model, with the assumption that one-half of the sub
sidence occurred in layer 2 and one-half occurred in layer 4.

Distribution of the clay-storage values for layers 2 and 4 were obtained
for 1943-73 by first calculating specific unit-compaction where subsidence
data were available. The specific unit-compaction for the clay in layer
4 was determined at a given node as follows:

Specific unit- = ^ total subsidence for the time period
compaction clay thickness x artesian-pressure

in layer 4 decline in the
Chicot aquifer
for a given time
period

-12-
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The specific unit-compaction for the clay in layer 2was determined
in a similar manner by using the clay thickness in layer 2 and the artesian-
pressure declines in the Evangeline aquifer.

The specific unit-compaction values were then averaged to compute a
mean specific unit-compaction for layers 2 and 4. The mean value for each
layer was then multiplied by the thickness of clay (figs. 7 and 8) at each
node to obtain the storage-coefficient distribution for each layer.

The storage coefficients of the clay beds were used in the model to
represent approximately the elastic response for stress less than the pre-
consolidation loading (1890-1943) and the inelastic response for stress
exceeding the preconsolidation loading (1943-73).

A preconsolidation-stress variable (critical head, SUBH2 and SUBH4)
is used in the model to control the initial change in clay storage at any
given node as a function of head decline. This variable represents the
maximum antecedent effective stress to which a deposit has been subjected
and which it can withstand without undergoing permanent deformation. Stress
changes in the range less than the preconsolidation stress produce elastic
deformations of small magnitude, and the clay beds have smaller storage
coefficients than they would if the preconsolidation stress were exceeded.

The initial preconsolidation stress approximates the maximum effec
tive stress to which deposits within the study area have been subjected
to before ground-water development. This initial preconsolidation stress
as indicated by model calibration is 70 feet, which means that 70 feet of
head decline must occur at a node before the model converts to an inelastic
storage value. However, the lowest head value computed at a node is re
tained and becomes the control on changes in clay storage after the initial
preconsolidation stress is reached.

The maximum effective stress to which the clay deposits at a node
have been subjected is represented by the lowest head value. After the
initial change in clay storage at a node, clay storage is allowed to return
to preconsolidation storage when a rise in computed head occurs above the
lowest head value retained. If the head drops below the lowest head value
retained, storage is again changed to the consolidation value for that
node.

Specific unit-compaction values .are an approximation of specific
storage if the resulting compaction approximates the ultimate compaction
expected from an applied stress. The mean specific unit-compaction values
determined for 1943-73 are 8.7 x 10"5 feet"1 for layer 4 and 1.5 x 10 -
feet 1 for layer 2.

At Moses Lake near Texas City, the l^W™^f-*£WV^S-SOl"storage values were 1.4 x 1<T- feet"1 (Gabrysch and Bonnet, 1976b, p. 28 30).
Data from a borehole extensometer at this «te, installed in the Chicot
aquifer at a depth of 800 feet, gave values of 1.4 x 10 feet tor iwo
43 and 7.37 x 10"5 feet"1 for 1943-73. The laboratory average-weighted

-13-
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specific-storage value at Seabrook (Gabrysch and Bonnet, 1976a, p. 40) was
1.0 x lO"4 feet 1, Data from a borehole extensometer at this site gave
values of 7.5 x 10"6 feet-1 for 1906-43, and 3.0 x 10-5 feet"1 for 1943-
73 for compaction from the land surface to 1,381 feet, which includes the
Chicot aquifer and the upper one-third of the Evangeline aquifer. Specific-
storage values computed from the Pixley site in California (Helm, 1975, p.
469) ranged from -4.1 x 10"6 feet"1 to 2.0 x 10_i* feet-1, representing
elastic and virgin compressibility respectively. These data indicate that
the specific-storage values used for construction of the Houston model are
within the expected range.

The inelastic storage coefficients used in the model, which were obtained
as the product of the mean specific unit-compaction and the clay thick
ness, ranged from 3.0 x 10_t+ to 3.5 x 10-2. In comparison, minimum inelas-
tic storage coefficients for the clays, as indicated by the ratio of sub
sidence to water-level declines, range from 5 x 10"3 to 3 x 10"2 (Jorgensen,

•

1975, p. 44). Elastic storage coefficients used within the model for the
clay beds were obtained from model calibrations.

The decision to assign one-half of the subsidence to layer 2 and one-
half to layer 4 for calculating specific unit-compaction was primarily
based on data from the Seabrook site. Data at this site indicated that
about 55 percent of the subsidence resulted from compaction of the clays
in the Chicot aquifer and about 45 percent resulted from compaction of
the clays in the Evangeline aquifer. However, because of the lack of data
to define a more accurate spatial distribution of clay storage, 50 percent
of the subsidence was assigned to each unit on a regional basis. The error
resulting from this assumption is minimized because even though the specific
unit-compaction of the Evangeline aquifer is usually smaller than that of
the Chicot aquifer, the clay thickness and water-level declines in the
Evangeline are usually greater. Therefore, the amount of subsidence occur
ring within each unit tends to equalize. In addition, the calibration
procedure indicated that the model was only moderately sensitive to clay
storage, which would further minimize the error of this assumption.

Quantity of Water Derived from Storage in the Clay Beds

By 1973, the volume of water derived from clay storage, as computed
by the model, was 1.188 x 1011 cubic feet from layer 2 and 1.391 x 1011
cubic feet from layer 4. Layers 2 and 4 contributed about 23 percent of
the water pumped, with 46 percent of the water derived from clay storage
in layer 2 and 54 percent of the water derived from clay storage in layer
4. The quantity of water derived from storage in the clays is computed
at the end of each time step for each node of layers 2 and 4 and then sum
marized, by layer, as a total contribution from the clays. The volume per
node is obtained by multiplying the decline in feet from that time step,
by the apparent storage coefficient, by the area of the node in square
feet.

-16-
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Vertical Hydraulic Conductivity and Vertical Leakage

Vertical hydraulic conductivities as determined by calibration' of_
the model ranged from 0.0046 to 0.00012 ft/d (feet per day). The verti
cal hydraulic conductivities from the land surface to the centerline off
the Chicot aquifer ranged-from 0.00012 ft/d in the areas in which the Chicot
is overlain by confining beds in the Beaumont Clay to 0.0011 ft/d in the
outcrop area of the aquifer. The vertical hydraulic conductivity from the
centerline of the Chicot aquifer to the centerline of the Evangeline aqui
fer is 0.0046 ft/d.

fThevertical leakage was computed at each node at the end of each
time period. At the 1-square-mile nodes, the values of vertical leakage
varied from 1,210 to 24,020 ft3/d (cubic feet per day) for period 4. In_
period 7, the values varied from 1,624 to 40,000 ft3/d, which is the equiv
alent of 0.25 to 6.25 inches per year of recharge.

Calibration and Sensitivity of the Model

The model was calibrated by simulating the historical hydrologic con
ditions and by comparing the computed values with the records of field
measurements. Maps showing the approximate and simulated declines in the
altitudes of the potentiometric surfaces in the lower unit of the Chicot
aquifer, the Chicot aquifer undifferentiated, and the Evangeline aquifer
were constructed for 1890-1953, 1890-1970, and 1890-1975 (figs. 9-14).

These maps (figs. 9-14) show that except in small areas in northwest
and southeast Houston, the simulated records were generally in agreement
with the historical records.

Most of the calibration of the model was accomplished on a mini-model
of the Houston area that used a grid size of 22 x 24 x 5. Programs were
written to transfer the data from the maxi-grid model to the mini-grid
model and to establish the data files. This procedure permitted a large
number of relatively inexpensive computations to be used in calibrating
the model. When a satisfactory match was obtained on the mini-grid model,
the same data were used in the maxi-grid model.

The model was also calibrated on the basis of the volume of water
derived from clay compaction and the amount of land-surface subsidence.
Figure 15 shows the approximate and simulated land-surface subsidence m
feet for 1890-1973. The differences are apparent in the area where the
model includes pumpage from the Alta Loma Sand only (lower part of the
lower Chicot aquifer), and where the pumpage from the upper part or the
lower Chicot is appreciable.

When tested for sensitivity to variations in storage, the model was
found to be extremely sensitive to water-table storage, less sensitive to
artesian storage, and only moderately sensitive to clay storage. When
tested for sensitivity to variations in transmissivities, the model was
found to be very sensitive.
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APPENDIX I

Control Cards Added to Model

Two control cards are added to the Group II Scalar Parameters. They

follow card 2. The following information describes these cards.

CARD COLUMNS FORMAT VARIABLE

2a 1-10 F10.0 IPWELL

11-20 F10.0 ICHPNT

21-30 F10.0 ILHEAD

2b 1-10 F10.2 SFAC2

11-20 F10.2 SFAC4

21-30 F10.0 SUBH2

31-40 F10.0 SUBH4

2b 41-50 F10.0 ISS24

DEFINITION

Control printout of wells. 0 -
prints all wells. 1 - prints no
wells. 2 - prints 5 wells at start
and 6 wells at end.

Control parameter for printing con
stant head flux. 1 - no print of
constant head flux. 0 - print con
stant head flux.

Control parameter for printing low
est head matrix. 1 - print lowest
head matrix. 0 - no print of lowest
head matrix.

Factor to increase clay storage for
layer 2 - at a decline equal to
critical head. Clay storage at a
given node is multiplied by this
factor.

Same function as SFAC2 except value
is for layer 4.

Critical head decline value for layer
2 at which clay storage is changed
at given node.

Same function as SUBH2 except value
is for layer 4.

Index to write index arrays for clay
storage. 0 - no print of index
array. 1 - print of index array.

1-1



..'

•••

1

!

•

1

1

1



"

•J

•

-

-

APPENDIX I

Generalized Flow Chart For Clay-Storage Modifications

Subroutine NEWSTP

Increase clay
storage to inelastic
and set node

index =1

Bypass
clay-modification
procedure

Note: I. Clay index = 0 for all nodes initially
II. Program repeated tame procedure

lor layer 4 at point B

No

Increase clay storage
to inelastic and set

node index=l

Decrease clay
storage to elastic
and set node

index =2

Diagrammatic representation of clay-storage and node-index changes

Initial node head value

_ Initial critical-head value (SUBH2 or SUBH4)

Interval of elastic I
storage, lndex-0

Interval of inelastic

storage, Index—1
Lowest head value at node <,

becomes critical head
value for that node

Decreasing
Head

Rebound

^ Interval of elastic storage,
lndex=2

Interval of inelastic
storage, lndex=l
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Computer Program
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-OPTION TO WPITF RFSiilTS okj m^,

-QPT.IOHJO PfiIMLJ)aAw.DD.wj«/.J
*2, PROGRAM HAS EXCEEDED PERMITTED ITERATIONS!
=JI_ALL.XLME STEPS ExCFPT THf |^ST!
=1 LAST TIME STEP IN PUMPING PERIOD!

OPTION TO COMPUTE A VOLUMETRIC BALANCE!
_OPTION TO PRINT HEAD MATRIX!
MAXIMUM OF 10,JO!

USED IN INPUT OF DATA ARRAYS "
=0 IF INPUT DATA ARRAY IS TO BE PRINTED
=1 IF INPUT DATA ARRAY IS NOT TO BE PRINTED
OPTION TO READ HEAD AND MASS BALANCE VAI UES FROM

•OPTION_TO PUNCH HEAD AND MASS BALANCE RESULTS
ON CARDS I ~ —

OPTION FOR RECHARGE!
ITERATION COUNTER!

OPTION TO READ THE VALUES OF TK(I.J.K) FOR A
SIMULATION IN WHICH CONFINE IAvgP<j ^RF NnT
REPRESENTED BY SEPARATE LAYERS OF NODES

MAXIMUM NUMBER OF ITERATIONS PER TIME STEP!
ITMAX*1 I

VECTOR CONTAINING TOTAL NUMBER OF ITERATIONS PER
TIM£ STEP 1

USED IN INPUT OF DATA ARRAYS
«0 IF ARRAY IS CONSTANT OVER SPACE
'1 IF ARRAY IS VARIABLE OVER SPACF
OPTION FOR WATER-TABLE CONDITIONS IN UPPER LAYER!

INDEX FOR X DIRECTION
NUMBER OF COLUMNS!
JO-l

JO-2

COLUMN LOCATION

ARRAY CONTAINING LOCATION OF CONSTANT-HFAp NODE*!

VARDEF 129

VARDEF 130
VARDEF 131

VARDEF 132

VARDEF 133..
VARDEF 134
VARDEF 135
VARDEF 136
VARDEF 137

VARDEF 138
VARDEF 139

VARDEF 140
VARDEF 141

VARDEF 142
VARDEF 143

VARDEF 144
VARDEF 145

VARDEF 146

VARDEF 147

VARDEF 148
VARDEF 149

VARDEF 150
VARDEF 151

VARDEF 152

VARDEF 153
VARDEF 154

VARDEF 155

VARDEF 156

VARDEF 157

VARDEF 158
VARDEF 159

VARDEF 160
VARDEF 161

VARDEF 162
VARDEF 163

VARDEF 164
VARDEF 16S

VAROEF 166
VARDEF 167

VARDEF 168
VARDEF 169

VARDEF 170
VARDEF 171

VARDEF 172
VARDEF 173

VARDEF 174
VARDEF 175

VARDEF 176
VARDEF 177

VARDEF 178
VARDEF 179

VARDEF 180
VARDEF 181

VARDEF 182
VARDEF 183_
VARDEF 184
VARDEF 1BS_
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.KJJ

Kl

K2

KHEAl
KP

KT

KTH

INDEX FOR Z DIRECTION

_NUMB_LEL_QF_LAJ'ER&1
K0-1

LAYER LOCATION

KO-2

ADJUSTED VALUE OF DRAWDOWN OR HEAD!
NUMbER OF THE PUMPING PERIOD!

TIME STEP COUNTER!
NUMBER OF TIME STEPS BETWEEN PRINTOUTS!

^A _LAY_ER FOR WHJCH A MAP._LS .BEING PRINTEDI... _ ._ .
LENGTH ""NUMBER OF ITERATION PARAMETERS!
LEVEL1 (9) VECTOR CONTA_I NING_LAYERS FOR WHICH DRAWDOWN

MAPS ARE TO BE PRINTED!

LEVEL2(9)

Nl

_N2

N3_
N4

N6

NA(4)

NC

NCH

NG

NPER

NUMT

NWEL

NXD

NYD

OC

OLP(ItJtK)

OP

PERCNT
PERM(T.J)

PHKItJtK)

VECTOR CONTAINING LAYERS FOR WHICH HEAD MAPS

ARE TO BE PRINTED! ._

INDEX FOR SYMBOLS!

NUMBER OF LINES PER INCH!
.NUMBER OF CHARACTERS PER INCH!

NUMBER OF CHARACTERS.PER LINE!
NUMBER OF LINES IN THE PLOT!
MAXIMUM NUMBER OF CHARACTERS IN Y DIRECTION!

INDICES FOR LOCATING X LABEL!
NUMBER OF BLANKS BEFORE GRAPH!
NUMBER OF CONSTANT-HEAD NODES!

=1, FOR DRAWDOWN MAP!
=2. FOR HEAD MAP!
NUMBER OF PUMPING PERIODS!
NUMBER OF TIME STEPS!

NUMBER OF WELLS FOR A PUMPING PERIOD!
NUMBER OF INCHES IN THE X DIMENSION OF PLOT!
NUMBER OF INCHES IN THE Y DIMENSION OF PLOT!

OUTPUT"UNIT 7 . CARD PUNCH — PUNCHED OUTPUT
HEAD AT THE END OF THE PREVIOUS TIME STEP!
OUTPUT UNIT 6 , LINE PRINTER — PRINTED OUTPUT

PERCENT ERROR IN CUMULATIVE MASS BALANCE!
HYDRAULIC CONDUCTIVITY OF THE UPPER UNIT!

HYDRAULIC HEAD (L)I

i/ARnFF lft6

VARDEF 187

•VABDEF 166
VARDEF 189
VARDEF 190

VAROEF 191
VARDEF 192

VARDEF 193
VARDEF 194

VARDEF 195

VARDEF. J96_.
VARDEF 197
VARDEF 198

VARDEF 199
VARDEF 200

VARDEF 201
VARDEF 202

VARDEF 203
VARDEF 2Q4

VARDEF 205

VARDEF 206

VARDEF 207
VARDEF 208
VARDEF 209
VARDEF 210

VARDEF 211
VARDEF 212

VARDEF 213
VARDEF 214

VARDEF 215
VARDEF 216
VARDEF 217
VARDEF 218

VARDEF 219
VARDEF 220

VARDEF 221
VARDEF 222
VARDEF 223

VARDEF 224
VAROEF 225

VARDEF 226
VARDEF 227
VARDEF 228
VARDEF 229
VARDEF 230
VARDEF 231
VARDEF 232
VARDEF 233

VARDEF 234
VARDEF 235
VARDEF 236

VARDEF 237

VARDEF 238

VARDEF 239

VARDEF 240
VARDEF 241
VARDEF 242
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QVERL AYfrnan.n.m

i«JS??AM M°DEL (TINpUT.OUTPUT,TAPE*,TAPE5=TINPUT,TAPE6=0UTPUT,--••liTAPFln.TaPF!ltTAPF!?.Tftr»E13,TAPgl4.TAPPi^i "'"AKto OUTPUT,
cc

C IAPEln =STRT (WEI I j
C TAPEll = S (STOR. COEFF)

—C TAPF1? = T fTPAMSMTcjSIVTTy)
C TAPE13 = TK { FROM GEN TK JOB)

_C_ tAP_El_4 _ PUMPAfiF
C TAPE4 b INPUT FOR MASS BAL DATA
C TAPJEls.. = -01UEUI.£BB HASS..BAL__BATA

C

10

13...
r JINIJE-DIFFERENCE M0DEL F0R SIMULATION OF GROUND-WATER FLOW IN
-C _._.TH^E.rHMFJiSlQNS.rJANJiARY,...iVJL^l_P^C^T8f^U.?.!Lu!L_6r^_
.C C_Q_bD_o_ yEfiS.LO.ri. ___ HEARME. POggQ^y amp jpgc;c^jjr_

20

25

30

C

C_
C

_J5 £_
C

c

40

45

50

_55_

subroutines" are" listed In TheFollowing""s'equencT

CHECK S TO CHECK THE .^0UJMETRJC_tiALANCE

CQ£F1_.: TO COMPUTE COEFFlC__^_r^_i^er^j^_gjP

CWRITp: JO PRINT RESULTS OF VOLUMETRIC HALAmPF

-DETAIN! TO READ AND WRTTF p*TA

-IIEB •• TO COMPUTE AND PRTNT ITERATION PARAMETERS

JIAE : TO PRINT MAPS OF DRAWDOWN AND HYDRAULIC HEAD

NEWIT ; TO INITIALIZE DATA FOR A NEW ITERATION

NEWPER: TO READ AND WRITE DATA FOR A NEW PUMPING PERTnD

NEWSTPt TO INITTAi t7f nATA F0R A NE„ TjmeSTEP

QUTPRT: IQ PRINT OUTPUT AT DESI6NATFD TIME STEPS

.£15 L-IO_CjSMPUIE SOLUTION WITH REVERSE SIP ALGORITHM

-£1£ ? TO COMPUTE SOLUTION WITH NORMAL SIP ALGORITHM
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•MAN

jEnaft.
FD3D
FD3LL
FD3D

FD3D_
FD3D

FD3D
F03D
FD3D
FD3D

FD3D
*0 FD3D

r"D3D.

9

-UL
11

-L2.

MAN 20 FD3D
MAN 30 F03Q

13

lit
is

-liL
FD3D

_FJJ3D_
F030

,MAN 160 FD3p_
MAN 170 FD3D

SUBDEF
SUBDEF

SUBDEF

SUBDEF

SUBDEF

SUBDEF

SUBDEF

SUBDEF

SUBDEF

SUBDEF

SUBDEF

SUBDEF

SUBDEF.
SUBDEF

SUBDEF

SUBDEF

SUBDEF

SUBDEF

SUBDEF

SUBDEF

SUBDEF

SUBDEF

SUBDEF

17

18

19

20

21

2

9

10

11

_L2_
13

15

_L6_
17

.la.
19

20

21
22

23
24

SUBDEF 25
SUBDEF 26

SUBDEF 27
SUBDEF 26

SUBDEF 29
SUBDEF 30

SUBDEF 31

SUBDEF 32

SUBDEF 33
SUBDEF 34

SUBDEF 35
SUBDEF 36

SUBDEF 37
SUBDEF 38
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115

120

130

135

140

145

150

155

160

-165.

170

I
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AEL(I«J*K)
AFACTiK»3)

_..AFL(I».i»K>

AGLU*J»K)
&flLCil*a£KJ
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1-PIMEN^TQNAL EQUTVAIFNT OF RPTTflH
1-DIMENSIONAL EQUIVALENT OF EL
L=DJM£JjSlQNAL.£flUJ^AL£NT OF FACT

1-PIMENSigNAL EQUIVAIFNJ pr c.
1-DIMENSIONAL EQUIVALENT OF GL
1-DIMENSTONAI FQ|fTVfrLENT np QLD

-C APERM(T*3LL_
C APHI(I»J#KJ

_AQRE1T».1>
C

-£ ASH*.»»K>

l-DIM£NSTDNAL_£QUlVALENT.J}f PERM
1-DIMENSIONAL EQUIVALENT OF PHI
J-=P-1MN^I^NAJ...EJJUIMLENI £F ORE

C ASTRT(I*J*K)
_£ AJ(I*J»K)

C

...C
C

I-DIMENSTQNAL EQUIVALENT OF <;
1-DIMENSIONAL EQUIVALENT OF STRT
irPJ.M.EJ<^ipN^L_EQUIVAJiENT OF T

fSHftffif L-PIMJNSlONAL_EQUIVALENT OF TC
!«-!fK25 1-DIMENSIONAL EQUJvALENrOfTk

7 ATR(I*J#K) 1-DIHENSIONAL EQUIVA.FNT nr TR
__JI___K)
AWELL(I»J*K)
AXI(I»j*K)

BLANK(60)
BOTTOM V___

CPLL
CFLUX
CFLUXT

CHD1

CHD2

CHDT

CHST

D

DDN(IMAX)
DELT

DELX(J)
DELY(I)

DELZ(K)

-lrPJMENSJONAL_EQUIVALENT OF V
1-DIMENSIONAL EQUIVALENT OF WELL~
1-OIMENSIONAL EQUIVALENT OF XI

TC(I-1,J,K)/DELY(I_)_1^^
CONTAINS BLANK SYMBOLST
ELEVATION OF THF P.QTTQH OF THE UPPER UNITI

MULTIPLYING FACTno F0R THF TIMF STEp,
INFLOW FROM RECHARGE WELLS <L*»3/TH

'u?-i^I1VE V0LUME 0F "ATER FR0W RFrHARGE KfekkS

(L««3?T)?UTFL0W T° C0NSTANT HEAD BOUNDARY
(L«*3/T)|NFL0W FR°M C0NSTANT hEA° BOUNDARY
?L»*3*|IVE DI5CHARGE T0 INSTANT HEAD BOUNDARY

^D^D^^

TR(I»J-1,K)/DELX(J)I
VECTOR THAT CONTAINS DRAWDOWN VALi.fc nj,
TIME INCREMENT (T) I ~ '

GRID SPACING IN THE X DIRECTION (LJI
gglg ffACjNG IN THE Y DTRPrTTnM JTij
GRID SPACING IN THE Z OIRECTION (L)I
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VARDEF ig
VARDEF

VARDEF_
16

_i7_
VARDEF

VARDEF_
18

J9_
VARDEF

VARDEF

20

-21_
VARDEF

VARDEF
VARDEF

VARDEF

22

-22.
2*
-25.

VARDEF

VARDEF

VARDEF

VARDEF

VARDEF

VARDEF

VARDEF

VARDEF

VARDEF

VARDEF

VARDEF

VARDEF

VARDEF

VARDEF

VARDEF

VARDEF

VARDEF

VARDEF

VARDEF

VARDEF

VARDEF

VARDEF

VARDEF

VARDEF

26

JLL
28

29

30
31

32
33

34

35

36

37

38

39

40

41

42

43
44

45

46

47

48

49

VARDEF

VARDEF
50

51
VARDEF
VARDEF

VARDEF
VARDEF

VARDEF
VARDEF

VARDEF

VARDEF

VARDEF
VARDEF

VARDEF

VARDEF
VARDEF
VARDEF
VARDEF

VARDEF
VARDEF

VARDEF

52

53
54

55
56

57
58

59

60
61
62

63

64

65

66

67

68

69
VARDEF 70
VARDEF 71
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.C
c

c .
c

c
c

jZ
C

C

C

C
C

C_

C

.__. _C .

c

C

c

-PfiNT (12?)

QR
ORE(Itj)

-flRE.FJ.JL

-flPJLL

RHO

RHflPjgJU

C Sd.J.K:
C SPACNG
C STOR

STORT

STRT(I,J,K)
SU

-SJJM
SUMP

SUMR

SYMU7)

T(I,J,K)
TCd.J.K)

JJLSJL

TEST3(ITMX1)
TITLE(6)

TK(I.J.K)

TMAX

TOTL1

T0TL2

CONTAINS THP ARRANGEMENT pp cYMp0LS Ff)R F_CM

.DISCHARGE FROM WiLLS U-»*3/.TJ !
CUMULATIVE VOLUME OF WATER DISCHARGED BY PUMPING
WJLLLS.(L*.»3J I

...-.eECHARGt. RATEJL/T) !
RECHARGE RATE (L/T)!
RECHARGE RATE <L#*3/T)I

CUMULATIVE, Vp! \___ pF WATER QERIvEn FROM RFCHARGf

S/DELT U/T>! " ~ ~
VECTOR CONTAINING ITERATION PARAMETERS

STORAGE COEFFICIENT!
CONTOUR INTERVAL <D! •
RATE OF CHANGE IN STORA&E FOR THE TIME STEP
<L»»3/T)I ' —£—

CUMULATIVE VOLUME OF WATER DERIVED FROM STORAGE
(L»*3)J

HYDRAULIC HEAD AT THE START OF THE SIMULATION!
TK(I,J,K)/DEL7(KH

TOTAL ELAPSED_T_IME_ IN THE SIMULATION (T)l
TOTAL ELAPSED TIME IN THE PUMPING PERIOD (T)l
-SU^L_OF_RECHARGE AND DISCHARGE RATES FOR THF TI ME
STEP <L»*3/T)!

VECTOR CONTAINING SYMBOLS USED IN THE PLOT!

TRANSMISSIVITY (L*»2/T)! "
TRANSMISSIVITY IN THE Y DIRECTION AT 1*1/2,J,K
COMPUTED AS HARMONIC AVERAGE OF T»FACT/DELY(L/Tl
_=0 CLOSURE CRITERIA SATISFIED!
=1 CLOSURE CRITERIA NOT SATISFIED!

MAXIMUM CHANGE IN HEAD FOR THE TIME STEP!
TITLE FOR PLOT! ' '
TRANSMISSIVITY IN THE Z DIRECTION AT I,J,K*l/2
COMPUTED AS HARMONIC AVERAGE OF_T«FArT/nF! 7
OR ENTERED AS INPUT IF ITK OPTION IS USED (L/T]

NUMBER OF DAYS IN THE PUMPING PERIOD (T) I
CUMULATIVE VOLUME OF WATER FROM AM SOURCES
CgMULATIVE VOLUME OF WATER DlSCMAPfiFn FROM THE

VARDEF ____
VARDEF 244

VARDEF g45_
VARDEF 246
VARDEF 247

VARDEF 248
VARDEF 249

VARDEF 250
VARDEF 251

VARDEF 252

-_.Y.ARP_EF._253_
VARDEF 254
VARDEF ?55_
VARDEF 256

VARDEF 257
VARDEF 258
VARDEF 259

VARDEF 260
VARDEF 261_
VARDEF 262
VARDEF 263

VARDEF 264

VARDEF 265

VARDEF 266
VARDEF 267

VARDEF 268
VARDEF 269

VARDEF 270
VARDEF 271

VARDEF 272

VARDEF 273
VARDEF 274
VARDEF 275

VARDEF 276

VARDEF 277

VARDEF 278

VARDEF 279

VARDEF 280

VARDEF 281

VARDEF 282

VARDEF 283
VARDEF 284
VARDEF 285

VARDEF 286
VARDEF 287

VAROEF 268
VARDEF 289

VARDEF 290
VARDEF 291
VARDEF 292
VARDEF 293
VARDEF 294

VARDEF 295

VARDEF 296
VARDEF 297
VARDEF 298
VARDEF 299
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c
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c
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c
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C

C

C
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C
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c

C

c

-PfiNT (12?)

QR
ORE(Itj)

-flRE.FJ.JL

-flPJLL

RHO

RHflPjgJU

C Sd.J.K:
C SPACNG
C STOR

STORT

STRT(I,J,K)
SU

-SJJM
SUMP

SUMR

SYMU7)

T(I,J,K)
TCd.J.K)

JJLSJL

TEST3(ITMX1)
TITLE(6)

TK(I.J.K)

TMAX

TOTL1

T0TL2

CONTAINS THP ARRANGEMENT pp cYMp0LS Ff)R F_CM

.DISCHARGE FROM WiLLS U-»*3/.TJ !
CUMULATIVE VOLUME OF WATER DISCHARGED BY PUMPING
WJLLLS.(L*.»3J I

...-.eECHARGt. RATEJL/T) !
RECHARGE RATE (L/T)!
RECHARGE RATE <L#*3/T)I

CUMULATIVE, Vp! \___ pF WATER QERIvEn FROM RFCHARGf

S/DELT U/T>! " ~ ~
VECTOR CONTAINING ITERATION PARAMETERS

STORAGE COEFFICIENT!
CONTOUR INTERVAL <D! •
RATE OF CHANGE IN STORA&E FOR THE TIME STEP
<L»»3/T)I ' —£—

CUMULATIVE VOLUME OF WATER DERIVED FROM STORAGE
(L»*3)J

HYDRAULIC HEAD AT THE START OF THE SIMULATION!
TK(I,J,K)/DEL7(KH

TOTAL ELAPSED_T_IME_ IN THE SIMULATION (T)l
TOTAL ELAPSED TIME IN THE PUMPING PERIOD (T)l
-SU^L_OF_RECHARGE AND DISCHARGE RATES FOR THF TI ME
STEP <L»*3/T)!

VECTOR CONTAINING SYMBOLS USED IN THE PLOT!

TRANSMISSIVITY (L*»2/T)! "
TRANSMISSIVITY IN THE Y DIRECTION AT 1*1/2,J,K
COMPUTED AS HARMONIC AVERAGE OF T»FACT/DELY(L/Tl
_=0 CLOSURE CRITERIA SATISFIED!
=1 CLOSURE CRITERIA NOT SATISFIED!

MAXIMUM CHANGE IN HEAD FOR THE TIME STEP!
TITLE FOR PLOT! ' '
TRANSMISSIVITY IN THE Z DIRECTION AT I,J,K*l/2
COMPUTED AS HARMONIC AVERAGE OF_T«FArT/nF! 7
OR ENTERED AS INPUT IF ITK OPTION IS USED (L/T]

NUMBER OF DAYS IN THE PUMPING PERIOD (T) I
CUMULATIVE VOLUME OF WATER FROM AM SOURCES
CgMULATIVE VOLUME OF WATER DlSCMAPfiFn FROM THE
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IR.LLiJ,K_l

UNITS

V(I,J,K

VF1(6)

VF2(6)

VF3(7)

WELL(I.J.K)

WIDTH

XI(IiJ.KJ

"XLABELt3>

XN(IOO)
XN1

XSCALE

XSF

YDIM

YLABEL(6)

YLEN

YNJ13J
YSCALE

YSF

ZLINE

SYSTEM (L««3H

TRANSMISSIVITY IN THE X DIRECTION AT I,J*1/2,K ...
COMPUTED AS HARMONIC AVERAGE OF T»FACT/DELX(L/T)

NAME OF MAP LENGTH UNIT

INTERMEDIATE VECTOR!

VARIABLE FORMAT FOR CENTERING PLOT

VARIABLE FORMAT FOR CENTERING PLOT

VARIABLE" FORMAT" FOR CENTERING PLO~T

WELL DISCHARGE (L**3/TM

WIDTH OF MODEL (L)!

NET FLOW TO BOTTOM LAYER (L»«3/T)I
ARRAY CONTAINING INCREMENTAL HEAD VALUES IN SIP

SOLUTION (L>»

LABEL FOR X AXIS!

NUMBERS FOR X AXIS!

1 INCH/N1»2)!
DIVISION FACTOR TO CONVERT MODEL
LENGTH UNIT TO UNIT USED IN X DIRECTION ON MAPS!

X SCALE FACTOR!

NET FLOW TO TOP LAYER (L*»3/T>

LENGTH OF AQUIFER IN Y DIRECTION (L).

LABEL FOR Y AXIS!

LOCATION OF NEXT VALUE IN THE COLUMN TO BE

PRINTED!

NUMBERS FOR Y AXIS!

DIVISION FACTOR TO CONVERT MODEL LENGTH
UNIT TO UNIT USED IN Y DIRECTION ON MAPS!

Y SCALE FACTOR!

TK(I»J»K-1)/DELZ(K).

LOCATION OF NEXT LINE TO BE PRINTED.

VARDEF 309
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VARDEF
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302
VAROEF
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VARDEF

VARDEF
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334
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338
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VARDEF 357

VARDEF 358
-V-AfiDJvF_.359__.
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START

START,
START

START.
SPECIFICATIONS*

—- THE FOLLOWING I/O DEVICES ARE USED ---

* DEVICE •

CARD READER
DISK..
CARD PUNCH
I INF PRTMTpp

* UNIT *

IC

ID

oc

OP

- .COMMON /TO/ LC .1 JD.t _QC_.

. INTEGFR TC.injnr.ftP_
REAL LHEAD2, LHEAD4

OP

* NUMBER *

5

4

7

6

: ~=-THE FPLL0WIN6_ARE INDEPENDENT OF MODEi _nIMENS IONS —

COMMON /CK/ CFLUXT"'. CHDT > CHST , ETFLXT , FLUXT ,~FLxirr~I PUMPT, QRFT, STQRT. STORL2, ST0R.4. _F__Z2_ ___J_________g[ S

COMMON /DPARAM/ B » D RHO SU

COMMON /HDG/ HEADNG(33)

SUBH4

COMMON /INTEGR/ IQ, 10 1
-1 IFINAI . IFLO . THFAn

ITMAX , ITMX1
KP . KT . KTH

IWATER

LENGTH.

II , 12
IMAX .

• IDK1 , IDK2, IDRAW , IERR ,
IPUl . _____ , iqre . IT . ITK

JQ, JO , Jl
NCH , NPFR

4 . NPWELL. IPWELL, ISS24,ICHPNT.ILHEAD

> J2 , KQ, K0

NUMT . NJEJ,
Kl K2

__£QMMON /PR/ Rl ANKffrfl) f DIGIT(122>

I y,;»ra.'.s.:.w?'yJ;Trrf.ia.;,?w"7'.- ™<*>, u,,,s
3 YLABEL(6) , YN(13) , YSCALE

I PINCH , FACT1 . FACTp .

XN(IOO) . xNl . _____

COMMON /SARRAY/ ICHK(13)

COMMON /SPARAM/ COLT » DELT , ERR » OR , SUM , SUMP , TEST , TMAX

J !

START

-S_LART_
START

IDS
IOS

IPS.
IOS

LQS_
IOS

IOS.
IOS

IDS
IOS

JOS.

9

JJL
11
12

JEC

IOS
-lflS_
FIXDIM
IOS

.13
14
33

15

JEC

JEC

CMT1
CMT1

CMT1
CCK
CCK

FIXDIM
CCK

CDPARAM

3

29

CDPARAM 3
CDPARAM 4

CHDG

CHDG

CHDG 4

CINTEGR 2

CINTEGR 3
CINTEGR 4

CINTEGR 5

CINTEGR 6

FIXDIM 32
CINTEGR 7
CPR
CPR

CPR

CPR.
CPR

CPR

CSARRAY
CSARRAY
CSARRAY
CSPARAM

CSPARAM
CSPARAM

v

r



515

520

525

530

535

540

545

550

555

560

565

570

PROGRAM MODEL 76/76 OPT=2 FTN 4.6*433A 01/19/79 09.16.36

THE FOLLOWING ARE DIMENSIONED FOR THE FOLLOWING LIMITS —
.—a IEL.OJHEP LIMJIS.ABE_NJLEJtt0.. ,...ACD_ .CO.MDLCJLJ4A_X_AND JlEflNJE. ..MUtMAJL

MODEL IS..DEFJriEJ)._ON.A_RfiA.Y_S U&afJj&Xj OR (22.24,b)—DEPENDING _
ON THE DEFINE CARDS— 'DEFINE»D515002, OR «DEFINt, D202504

PARAMETER(DIMENSION) BASED ON LIMIT OF

...DD.N (1Q0 ) .. ._. . _MAXJMUM H.0PI2.0N.IAL.01MENSIONslOO
FLOW(IOO) .JFLOU00.3) MAXIMUM CONSTANT HEAD NODES=100
ITTO(IOO) MAXIMUM TIME STEPS = 100
LEVEL1(9),LEVEL2(9) MAXIMUM LEVELS PRINTED IN MAPS=9
PHOP (20) MAXIMUM ITERATION PARAMETERS =20
TEST3U01) MAXIMUM ITERATIONS = 100

COMMON/MAX/DDN(67)",Fl6w(4221) ,ITTOI60) .JFLO(4221,3) ,
JI LEVELM9) ,LEVEL2(9) •RHOP (20) »TEST3(6l)

C THE REMAINING SPECIFICATIONS DEPEND ON MODEL DIMENSIONS
..C AN APPROPRIATE SET OF .SPECIFICAT IONS_MUST BE SELECTED AT
C THE" TIME THE PROGRAM is COMPILED* THIS IS ACCOMPLISHED BY"
C A DEFINE STATEMENT IN UPDATE. AT THIS TIME SPECIFICATIONS
C HAVE BEEN WRITTEN FOR THE FOLLOWING"—
C NUMBER OF

ROWS COLUMNS LEVELS
20 25 2
22 24 5

63 67 5

• DEFINE •

D202S02
0202504

D515002

IN ADDITION . FOR PROBLEMS WITH RECHARGE TO THE TOP LAYER.
DEFINE RECHARGE

FOR PROBLEMS WITH AN UNCONFINED TOP LAYER ,

DEFINE WATERTABL •_._;

THE SET HERE WAS GENERATED BY THE FOLLOWING CARDS

WITH » STARTING IN COLUMN 1

•DEFINE D515002

THE FOLLOWING ARE DIMENSIONED FOR 63 NODES IN THE Y-DIRECTION
(I.E. 63 ROWS), 67 NODES IN THE X-DIRECTION (I.E. 67 COLUMNS)

, AND 5 NODES IN THE Z-DIRECTION (I.E. 5 LEVELS) —

C0MM0N/ARRAY1/DELXJ67)»DELY(63),DELZ(5),FACT(5*3)
C0MM0N/ARRA2/0LD(63.67,5),y(63.67,5),S(63,67,5)
C0MM0N/ARRAY3/STRT(63,67.5),T(63,67,5),TR(63,67,5)

C0MM0N/ARRAY4/TC(63,67,5),TK(63*67*5)*WELL(63,67,5)

COMM0N/ARRAY5/EL(63,67,5),FL(63.67,5),GL(63*67,5)
C0MM0N/ARRAY6/PHI(63.67,5)»ISTOR2(63,67),ISTOR4(63,67)
C0MMQN/ARRAY7/XI(63,67,5),CSUB(63,67),LHEAD2(63,67) ,

1$ LHEAD4 (63,67)

LEVEL 2 ,OLD,STRT,TC,EL,XI

MAXl

MAX1

MAXl
MAXl 5
FIXOIM a»

FIXDIM 35

MAXl B_
MAXl

_MAX1

9

JJL
MAXl 11

MAXJ 12
MAXl 13

MAXl 14
MAXl 15

MAXl 16
FIXDIM 38

FIXDIM 39

MAXl 29

CGEN 2_
CGEN

CGEN

CGEN

CGEN

CGEN

CGEN

CGEN
CGEN

9

10

JEC FIXDIM 30
JEC FIXDIM 31

CGEN

CGEN

CGEN

CGEN

CGEN
CGEN

CGEN

CGEN

CGEN

CGEN

13

_L
15

16

17

18

19

20

21
25

CGEN 32

C515002 2
FIXDIM 27

FIXDIM 28

C515002

C515002

FIXDIM

FIXDIM
13

14

FIXDIM 15

FIXDIM 16

515002A 6
FIXDIM 20

FIXDIM 21

FIXDIM 22
FIXDIM 23

S15002B 5
515002B 6

515002B 7

PAGE 10



5.75

580

585

590

595

600

605

610

^1.5.

620

625

PROGRAM MODEL 76/76 0PT=2
FTN 4.6*433A

.£___

THE FOLLOWING IS USED TO CONSERVE STORAGE FOR A PROBLEM
-MlTrtflUT .RECHARGE TO THE TOP LEVEL *-KUOLtM

COMMON /RCHRG/ (JRE (].l >

THE FOLLOWING IS USED TO CONSERVE STORAGE FOk A PROBLEM
IN WHICH THE TOP.LEVEL IS CONFINED

COMMON /TABLE/ bOTTOM(ltl)" , PERM(l.l)

— THE FOLLOWING 1-DIMENSIONAL ARRAYS ARE EQUIVALENT TO THE""
ABOVE ARRAYS .W.tTH THE. SAME NAME EXCEPT FOR THE .LEADING. "A"

(ABOTTOM IS TRUNCATED TO SIX CHARACTERS AS AbOTTO)

DIMENSION AFACT ("lb") .AOLO(21105) »APHl"(21105) tASTzTlOST.
-_JLI -A-ST^TLLg.ll^5_)_^ATJ2n.0^1_,ATC(21105),ATK(21105),ATR(21105),

25 AWELL(21105) " ~~

J^IMEJtSI ON_ AEJJ1U05_)_, AFLJJ.U05)̂ AGL 12110_5 j_, AVJ.21105) , AX I (21105)

DIMENSION AQRE(l)"

DIMENSION ABOTTO(1). t APERM(1)

EQUIVALENCE (FACT,AFACT) , (OLD,AOLD)" V (PHl7APHlT , (S,AS>
1 (STRT,ASTRT) , (T,AT) , (TC.ATC) , (TK.ATK) , (TR.ATR) ,

(WELL*AWELL) , (EL.AEL) . (FLiAFLJ , (GL,AGL) , (V,AV)
(XI,AXI) , (QRE,AQRE) « (BOTTOM. ARnTTm , (PERM,APERM)

**•«••••»•• »«««»*«««

COMMON /RIVR/ NRC(10).NADD(10),RQ(10),VK(20),RIVER(20),QMAX(20)
l»INDX(20.2).QRA(2n.?Q),QS(10)tNR ,NTOT*TQ(10)
—ELIMINATE THE INTERPA6E GAP

PRINT 1000
1000 FORMAT(IHQ)

C

C

READ AND WRITE DATA AND INITIALIZE VARIABLES—

01/19/79 09.18.36 PAGE

CMTNR
CMTNR

CMTNR

CMTNR

CMTN.R
NR

NR

_2„

NR

CMTNWT

CMTNWT 3

CMTNWT 4
CMTNWT 5

NWT 2_
3

4

NWT

NWT _
EQCOM '" 2
EQCOM 3
EQCOM 4

EQCQM 5
EQCOM 6

515002AA 2
FIXDIM

FIXDIM
17

18
FIXOIM 19

515002AA 6
515002BA 2

FIXDIM 24

515002BA 4
NRA 2

NRA

NRA

NWTA

NWTA

NWTA

EQUIV
EQUIV

EQUIV

EQUIV
EQUIV

EQUIV
ENDD
ENDD

ENDD

ENDD

ENDD

ENDD

ENDD

FD3D

F03D
FD3D
FD3D

FD3D

FD3D
FD3D

FD3D
FD3D

FD3D

25

26
27

28

29

30

31

32

33

34

7

11



630

635

640

645

650

655

_66J_

665

670

PROGRAM MODEL 76/76 0PT =2 FTN 4.6+433A 01/19/79 09.18.36 PAGE 12

CALL DATAIN MAN1200 FD3D 35

c
C COMPUTE TRANSMISSIVITY' FOR" UNCONFINED LAYER—-
C__ ... _

IF (IWATER.EQ.ICHK(6)) CALL TRANS

C

C ... COMPUTE-T.COEFF ICIENLS FOR ALL LAYERS
C FD3D 44

_ CA_LL_ JCOF. _ MAN1260 FD3D 45
C ••••••••• FD3D 46

£ MAN1270 FD3D 47
C COMPUTE AND PRINT ITERATION PARAMETERS FD3D 48

C . ...... _ FD3D 49
CALL ITER MAN1290 FD3D 50

C. ********* ' FD3D 51
C" MAN1300 FD3D 52
C READ TIME PARAMETERS AND PUMPING DATA FQR A NEW PUMPING PERIOD-MAN1310 FD3D 53
C FD3D 54

80 CALL NEWPER MAN1320 FD3D 55
C •«••«•««•«« '" FD30 3~6~~
C MAN1330 FD3D 57
C START" NEW"TIME STEP COMPUTATIONS " MAN1370 FD3D 58
C FD3D 59

90 CALL NEWSTP MAN1380 FD3D 60
C *___***____. FD3D 61
C MAN1390 FD3D 62

..€,._ _ —-START NEW ITERATION IF MAXIMUM NO. ITERATIONS NOT EXCEEDED MAN1400 FD3D 63
C FD3D 64

100 CALL NEWIT HAN1430 FD3D 65
C •#••#••#•• FD3D 66

C SP31000 FD3D 67
C COMPUTE TRANSMISSIVITY AND T COEFFICIENTS FOR UPPER SP31010 FD3D 68

_C_ HYDROLOGIC UNIT WHEN IT IS UNCQNFINEO SP31020 FD3D 69
C FD3D 70

IF (IWATER.NE.ICHK<6) ) GO TO 120 SP31Q30 FD3D 71
C FD3D 72

CALL TRANS SP31Q40 FD3D 73
C •*•••••••• FD3D 74
JC FD3D 75

CALL WTTCOF FD3D 76
___ ••••••••••• FD3D 77

"TS"
79

80

81
82

83

84

85

86

87

88

89

C FD3D W
400.CONTINUE FD3D 91

FD3D
MAN1210 FD3D

36

37

MAN1220 FD3D

FD3D

38

39

MAN1230 FD3D
FD3D

40

41

MAN1240 FD3D

FD3D

42

43

C

C CHOOSE SIP NORMAL OR REVERSE ALGORITHM

SP31050

SP31060
FD3D
FD3D

78
79

C

120 IF (M0D(IT»2)) 200,200,300 SP31070
FD3D
FD3D

80

81
675 C

200 CALL SIP
FD3D
FD3D

82

83
C

c
FD3D

FD3D

84

85

680 c

GO TO 400 F03D

FD3D

86

87

c

300 CALL PIS FD3D

FD3D

88

89



685

690

695

700

Zft5_

PROGRAM MODEL 76/76 0PT=2 FTN 4.6+433A

C

.._.£

. .C
C

IF SOLUTION NOT OBTAINED START A NEW ITERATION

IF (TEST.EQ.l.) GO TO 100

PRINT OUTPUT AT DESIGNATED TIME STEPS—-

CALL OUTPT

.-"IF PUMP.ING PERIOD NOT COMPLETED START ..A NEW TIME STEP—

IF (IFTNAI .NF .1) GO TO 90

-—IF SIMULATION NOT COMPLETED START. A NEw P.UMPING P.ERJO.D—-

.IF.-.(KpJLT.NPER)...GD TO 6fi .

— NORMAI TERMINATION—-

STOP1
C

..'. END

01/19/79 09.18.36 PAGE

FD3D

MAN1450 FD3D
FD3D

MAN1460FD3D
-MANJ470_Fri3D
MAN1480 FD30

-FP3P
FD3D

— -FD3D.
MAN1500 FD3D

FD3D
FD3D

MAN1520 FD3Q
MAN1530 FD3D

FD3Q.
FD3D

MAN1550 FQ3D.
MAN1560 FD3D

FD3D

FD3D
MAN1570 FD3D

FD3D
MAN1720-FD3Q

-22.
93

_S4_
95

96
97

98

99

AM.
101
102

103
JLft4_
105

106
107

1Q8
109

-Lift.
111

112

113
114

13



10

l§__

20

-25_

30

25-

76/76 OPT = ti UN 4.6^433A

-SUHROUTINF CHECK

,-XQMPUTE-A V0LUMETRIC.J3ALANCE

• FOR SUBROUTINE CHECK *

01/19/79 09.18.36

FD3D 115
FD3D 116

»CHK -3JI FD3D LL7-
FD3D 118

.CMK 40 FD3D LL9_
120

_L2J_
FD3D

iCiiK 50 FD3D
DCHECK 2

STAR! 2.

««*e*«»«*»««««««»«o»*0»»«««»««e«a

START

_START_
START

START

.._£_ _

C

...JL
C

SPECIFICATIONS*

— THE FOLLOWING. I/Q DEVILES..A.RE. UStP — -

» DEVICE * * UMT • » NUMpER ♦

CARD READER JC..
DISK ID
CARP.fiUNCH. PC

LINE PRINTER OP

COMMON /IO/ IC , ID , OC , OP

INTEGER ICID.OCOP

HEAL LHEAD2i_.LH.EAD4..

4

7

• 6

THE FOLLOWING ARE INDEPENDENT OF MODEL DIMENSIONS

COMMQN /CK/ CFLUXT , CHDT , CHST , ETFLXT , FLUXT , FLXNT ,

START

START
IOS

IOS
IOS

IPS
IOS

IPS
IOS

IOS

IOS

IOS
IOS

IOS

10

Ji_
12

J3_
IOS 14

_JEC FIXPIM 33.
IOS

CMT1
CMT1

CMTl
CCK

CCK

15

2

PAGE

C

1 PUMPT, QRET, STORT, ST0RL2* ST0RL4, SFAC2, SFAC4, SUBH2, SUBH4 JEC FIXDIM

CCK

29

5

c

COMMON /DPARAM/ B , D , F , H , RHO , SU , Z

CDPARAM

CDPARAM
2

3

40 c

c

CDPARAM

CHDG

4

2

C

COMMON /H06/ HEADNG(33) CHDG
CHDG

3
4

CINTEGR 2

CIHTE6B 3__L

50

COMMON /INTEGR/ IQ, 10 * II t 12 , IDK1 , IDK2, IORAW , IERR ,
1 IFINAL , IFLO , IHEAD , IMAX , IPUl , IPU2 , IURE , IT , ITK ,
2 ITMAX . ITMX1 , IWATER , JQ, JO , Jl , J2 , KQ, KO , Kl , K2 ,
3 KP * KT » KTH , LENGTH » NCH , NPER , NUMT » NWEL
4 * NPWELL, IPWELL, ISS24,ICHPNT»ILHEAD

CINTEGR 4

CINTEOR 5
CINTEGR 6

JEC FIXDIM 32

CINTEGR 7

CPR 2_
CPR

CPR

COMMON /PR/ BLANK(60) , DIGIT(122) t DINCH , FACT1 , FACT2 ,
1 Nl * N2 * N3 t NA(4) * PRNT(122) , SYM(17) , TITLE(6) * UNITS ,

55

2

3
VFK6) » VF2(6) * VF3(7) , XLABEL (3).
YLARFL(6) , YN(13) , YSCALE

t XNdOO) , XNl XSCALE , CPR

CPR

5

6

C

C

CPR

CSARRAY

7

2



SUBROUTINE CHECK 76/76 OPT=2 FTN 4.6*433A 01/19/79 09.18.36

60

65

7.0

75

80

85

90

95

100

105

JJJL

C

_C_
c

COMMON /SARRAY/ ICHK(13:

COMMON /SPARAM/ COLT , CELT . ERR . QR , SUM , SUMP , TEST TMAX

_•_•_• THE FOLLOWING ARE DIMENSIONED FOR THE FOLLOWING LIMITS
— IF OTHER LIMITS ARE NEEDED . ADD COMDECK MAX AND DEFINE NEWMAx

MODEL IS DEFINED ON ARRAYS (63,67»5)', OR (22,24.5)—DEPENDING
ON THE DEFINE CARDS— »DEFINE,0515002, OR 'DEFINE, D202504

PARAMETER(DIMENSION) .BASED ON LIMIT OF

DDN(IOO) MAXIMUM HORIZONTAL DIMENSIONS 00
...FLOW.'J.00).,.JFLO (100,3) MAXIMUM CONSTANT HEAD NOJLE___Lft0_
ITTO(IOO) MAXIMUM TIME STEPS = 100
JJvYJ:LJJ9J_.L.EY£L2(9) MAXIMUM LEVELS PRINTED IN MAP£=_9_
RHOP«20) MAXIMUM ITERATION PARAMETER~S=20
TEST3U01) MAXIMUM ITERATIONS « 100

._J_>!M0N^MAX^P^167),FL0 ,
1$ LEVEL1 (9),LEVEL2(9),RHOP(2bi,fEST3(61)"

— THE FOLLOWING ARE DIMENSIONED FOR 63 NODES IN THE Y-DIRECTION
(I.E. 63 ROWS), 67 NODES IN THE X-DIRECTION (I.E. 67 COLUMNS)

AND 5 NODES IN THE Z-DIRECTION (I.E. b LEVELS) —

COMMON/ARRAY1/DELX(67).DELY(63),DELZ<5),FACT(5,3)
COMM0N/ARRA2/OLD"(63,67,5) .V(63,67 ,5) ,S(63 ,67,5l
COMMQN/ARRAY3/STRT(63,67,5),T(63.67,5),TR(63,67,b)
C0MM0N/ARRAY4/TC(63,67,5),TK(63,67,b),WELL(63.67,5)

COMMONAARRAY5/Eif("63,V775j Tfl"(63T6775lTGrr6Tr677"bT
_ cilMJ10N/ARRAY6/PH I_(_63_» 6_7»5) »ISTQR2( 63,67) ,IST0R4(63 , 67)

COMMON/ARRAY7/XI (63,67,5) »CSUB(63»"67) .LHEAD2 <63»6T)T"
IS LHEAQ4(63,67)

LEVEL 2 ,OLD,STRT,TC,EL,XI

—- THE FOLLOWING IS USED TO CONSERVE STORAGE FOR A PROBLEM"
WITHOUT RECHARGE TO THE TOP LEVEL

COMMON /RCHRG/ QRE(1*1)

THE FOLLOWING IS USED TO CONSERVE STORAGE FOR A PROBLEM
IN WHICH THE TOP LEVEL IS CONFINED

COMMON /TABLE/ BOTTOM(1,1) , PERM(1,1)

THE FOLLOWING 1-DIMENSIONAL ARRAYS ARE EQUIVALENT TO THE
ABOVE ARRAYS WITH THE SAME NAME EXCEPT FOR THE IFAOTNfi hah

CSARRAY 3

CSARRAY
CSPARAM

CSPARAM

CSPARAM

MAXl

MAXl

MAXl

-M.AXJ.
FIXDIM 34

FJXDJ.M. . 3.5.
MAXl 8
MAXl 9

MAXl

MAXl
MAXl
MAXl

MAXl

HAX1
MAXl

FIXDIM

10

JLl_
12
13

14

J_L
16

38
FIXDIM. 39

MAXl 29
C515002 2
FIXDIM 27
FIXDIM 28

C515002 5

C515002 6

FIXDIM 13
FIXDIM

FIXDIM
14

15
FIXDIM 16
515002A 6
FIXDIM

FIXDIM
FIXDIM

FIXDIM

20

21

22
23

515002B

515002B

515002B 7

CMTNR 2
CMTNR

CMTNR

CMTNR
CMTNR

NR
NR

NR

CMTNWT
CMTNWT

CMTNWT
CMTNWT 5

NWT 2
3

4

NWT
NWT

EQCOM

EQCOM

PAGE



SUBROUTINE CHECK 76/76 0PT=2 FTN 4.6*433A

115

120

C

c_

c

LABOIXOJLIS. .TRUNCATED 10 SIX CdAJ}ACTXRS,_AS_A.B.QT.T.QJ ....

. . DIMENSION AEACJU5) tAQLDt21J0b).iAPHl (21 LQ.5JjASL2LL0.5Ja
1$ ASTRT(21105),AT(21105),ATC(21105),ATK(21105),ATR(21105),

2$ AWEll (P1105)

C
DIMENSION AEL(21105),AFL(21105),AGL(21105),AV(21105),AXI(21105)

J25 C_.._

DIMENSION AflfiEJJJ

130 DIMENSION ABOTTOll) »~APERM(1)

C

135

140

145

EQUIVALENCE (FACT.AFACT) , (OLD*AOLD) . (PHI,APHI) , (S,AS) ,
1 (STRT.ASTRT) , (T,AT) , (TCATC) , (TK,ATK) , (TR,ATR)

___ (WELL.AWELL) » (EL,AEL) _ (FLjAFLj , (GL.AGL) , (V,AV)
3 "(XI.AXI) , (QRE.AQRE)""» (bOTTOM,ABOTTO) , (PERM,APERM)

COMMON /BALNCE/ CFLUX,CHD1.CHD2,DIFF.ETFLUX.FLUX,FLUXS,FLXN,
1 FLXPT ,PERCNT,PUMP,QREFLX,ST0R.SUMR,T0TL1,T0TL2

• «••••••«•««••«« **••#••*#*

COMMON /RIVR/ NRC(10),NADD(10),RQ(10),VK(20),RIVER(20),QMAX(20)
1,INDX(20,2),QRA(20,20),QS(10),NR ,NTOT»TQ(10)

01/19/79 09.lb.36

FQCQM

EQCOM 5
EQCOM 6

515002AA 2
FIXDIM LL
FIXDIM
FIXPIH

18

_L?_
515002AA 6
515002BA 2
FIXDIM 24
515002BA 4

NRA 2

NRA 3
NRA

NWTA
NWTA
NWTA

EQUIV 2

EQUIV L
EQUIV 4

EQUIV 5
EQUIV

EQUIV

COMBAL
COMBAL

COMBAL

COMBAL

ENDD

ENOD

ENDD

ENDD

ENDD

ENDD

ENDD

FD30

8

123

PAGE

150 C

c

INITIALIZE VARIABLES— CHK 260 FD3D

FD3D

124
125

PUMP*0.

STOR*0.

CHK

CHK

2?6
280

FD3D
FD3D

126
127

155

FLUXS=0.0

CHD1=0.0

CHK

CHK

290

300
FD3D
FD3D

126

129

CHD2«0.0
FLAX = 0.0

CHK 310 FD3D
FD3D

130
131

QREFLXaO.

CFLUX«0.

CHK

CHK

320

330
FP3D
FD3D

132
133

160 FLUX»0.

ETFLUX-O.

CHK

CHK

340

350

FD3D

FD3D

134

135

FLXN«0.0
11*0

CHK

CHK

360

370
FD30

FD3D

136

137

165

c

c —COMPUTE RATES,STORAGE AND PUMPAGE FOR THIS STEP-

- CHK

CHK

390

400
FD3D
FD3D

138

139

c

DO 220 K«1.K0 CHK 410

FD3D
FD3D

140

141

DO 220 I«2»I1
DO 220 J>2,J1

CHK

CHK

420

430

FD3D

FD3D

142

143

170 c

c —SKTP COMPUTATIONS IF NODE IS INACTIVE
FD3D

F03D

144

145

y
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175

180

185

190

195

200

205

210

215

-22ft.

225

c__.
c

IF (T(I,J,K).EQ.O.) GO TO 220
AREA_=J)EjLX (J11DEJLY (JJ_

FD3D

CHK 440 FD3D
CHK 450 FD3D

COMPUTE FLOW .RATES. TO AND FROM CONSTANT HEAD bQUNDARIES CHK 480 FD3D
IF (S(I.J.K).GE.O.) GO TO 180
II*XI«1
FLOW(JI)=0.
JFLO(il.l)=K
JFL0J_II.2)«I
jfl6(ii,3")=j

— WEST — '

if (S(i,j-i.k).lt.o..6r.t(i.j-i.k).eq.o.) go toTcr
X=<PHI(I,j,K)-PHI(I,J-l,K))«TR(I,j-l,K)*DELY(I)
FLOW(II)»FLOW(II)^X •"""""•
IF (X) 10,30,20

10 CHD1=CH01*X
GO TO 30

20 CHD2=CHD2^X

~~—"eTsT-—"

30 IF (S(I,J^l,K).LT.O..OR.T(I,J»l,K).EQ.0.) GO TO 60
X»1PHI(I,J,K)-PHI (I,J+1,K) )*DELY(I) «TR(I,J,K)
FLOW(H)«FLOW(II)*X
IF (X) 40,60,50

4b chdi=c"hdT^x'""
GO TO 60

50 CHD2=CHD2*X

DOWN—

60 IF (K.EQ.l) GO TO 90 ~
IF (S(I,J,K-1) .LT.0..QR.T(I,J,K-1) .EQ.O.) GO TO 9Q ,,,
X=(PHI(I.J,K)-PHI(I,j,K-l))»TK(I,J,K-l)>AREA»2./(DELZ(K)^DELZ(K-l)CHK 700 FD3D

"! CHK 710 FD3D
FLOW(II)«FLOW(II)*X
IF (X) 70,90,80

70 CHD1»CHD1^X
GO TO 90

80 CHD2»CHD2^X

—UP—

F03D
CHK 460 FD3D
CHK 490 FD3D
CHK 500 FD3D
CHK 510 FD3D~
CHK 520 FD3D
CHK 530 FD3D

. FD3D
FD3D

FD3D
CHK 540 FD3D
CHK 550 FD3D
CHK 560 FD3D

CHK 570 FD3D
CHK 580 FD3D
CHK 590 FD3D
CHK 600 FD30

FD3D
FD3D

FD3D
CHK 610 FD3D

CHK 620 FD3D
CHK 630 FD3D

CHK 640 FD3D
CHK 650 FD3D ITS
CHK 660 FD3D 176
CHK 670 FD3D

FD3D

FD3D

FD3D
CHK 680 FD3D

CHK 690 FD3D

CHK 720 FD3D

CHK 730 FD3D
CHK 740 FD3D

CHK 750 FD3D
CHK 760 FD3D

__^ FD3D
FD3D

FD3D
CHK 770 FD3D
CHK 780 FD3D

90 IF (K.EQ.KO) GO TO 120
IF (S(I.J*K^1).LT.0..QR.T(I.J,K^1).EQ.0.) GO TO 120

i^ZIl i! ,c,,ouTTr!<I,J,K*n>*TK(I,J,K,#*REA*2'/(DELZ<K»*°ELZ(K*l)) CHK 790 FD3Di-LOW(in«H.OW(T,I)*X CHK 800 FD3D
IF (X) 100,120,110

100 CHD1«CHD1^X
GO TO 120

110 CHD2»CHD2^X

—NORTH

CHK 810 FD3D
CHK 820 FD3D
CHK 830 FD3D
CHK 840 FD3D

FD3D

F03D

146
147

148
149

150
151

152

153
154
155

156

157

158
159

160

161
162

163

164

165
166
L67

168
169

170
T7T
172
T7T
174

TTT
178
"179-

180
181

182

184
"TeT
186
187

188
189

190
191

192
193
194
195

196
197

198
199

200

"20T
202

PAGE
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230

?35

240

.245

250

270

JJ3-

280

,285

120 IF (S(I-l,J.K).LT.O..OR.T(I-l.JtK).EQ.O.) GO TO 150
X=(PHT(I.J.K)-PHI(I-lj.JtK))<>TCJlTLjJ>KJ.y.DELX(.J.L
FLOW(II)eFLOW(II)*X
JF. (JU L30»J50_114a

130 CHD1=CHD1*X
KQ TO ___

140 CHD2=CHD2^X

SOUTH

150 IF (S(I^l,J*K).Lf^O..OR.T(I*l,J,K).EQ.O.) GO TO 220
X3(PHT(I.J.K1-PHT(T*1..).K))»TC(I,J,K)»Q&LMJ)

FLOW(H)=FLOW(II) *X
IF (XJ_160j220»170

160 CHD1=CHD1*X
GQ IQ. 220.

170 CHD2=CHD2*X

GO TO 220

RECHARGE AND WELLS

180. __ (K.kQ.KO.AND.IQRE.EO.ICHKlIU.MEFLXjiQ^
IF (WELL(ItJ.K)) 190,210,200

190 PUMP=PUMP*WELL(I.J»K)»AREA

GO TO 210
g55 ____?Oj? CF|,UX=CFLUX^WELL (I*J*K.) »AREA

C
£ —-COMPUTE VOLUME FROM. .STORAGJEjr^r

_ COMPUTF TOTAL STORAGE. CLAY STOR 2. CLAY STOR 4, AND ACCUMULATE
260 C SUBSIDENCE.

Pin xh * nmri.JtKi - PHKI.J.K) _—
XS * S(I»J*K)
TCS n XS * XH
STORX * TCS * AREA

265 STOR - STOR ♦ STQRX
GO TO (215,202,215,204,215) K

„ ?ft? STOpl ? 5 SlflfikZ ♦ STORX

215

C.
C

216_

CSUB(I,J)
GO TO ?15

CONTINUE

CSUB(ItJ) ♦ TCS

204 ST0RL4 « ST0RL4 ♦ STORX
CSUB(I.J) * CSUB(I.J) ♦ TCS

—LEAKAGE

IF (K .NE. KO ) GO TQ _220_

IF(NR.EQ.O) GO TO 220
FLUXS»FLUX«^QRA(I,J)»AREA

IF(QRA(I.J).LT.O.) GO TO 217
FLAX»FL AX^QRA(I,J)»AREA

GO TO 220
217 FLXN»F1_XN-QRA(I»J>»ARE_A_
220 CONTINUE

FLXPT.FI XPT^FLAX«QELT
FLXNT«FLXNT*FLXN*DELT
<;TnRT««;TORT^STOR

.J..

01/19/79 09.18.36 PAGE

_FD3D 2JL3_
CHK 850 FD3D 204
CHK £6.0.JlDJiD 205.
CHK 870 FD3D 206
CHK 880 FD3D 2JL7.
CHK 890 FD30 208
THK 900 FD3D __L
CHK 910 FD3D

FD.3J1
FD3D
FJ)1D_

210

211

212
213

CHK 920 FD3D 214
THK 930 FD3D 215

CHK 940 FD3D
CHK 950 F03D

216

_2JZ-
CHK 960 FD3D
CHK 970 FD3D

CHK 980 FD3D
CHK 990 FD3P

CHK1050 FD3D
CHK 1060 FD3D.
CHK1070 FD3D
CHK10B0 FD3D

JEC

JEC

JEC

JEC

..JEC
JEC

__C_
JEC

JEC
JEC

.JEC
JEC
JEC

JEC

FD3D
FIXFD

FIXFD

FIXFD

FIXFD
FIXFD

FIXFD

FIXFD

FIXFD
FIXFP
FIXFD
FIXFD

FIXFD

FIXFD
FIXFD
FD3D

FD3D
JIPJD.
FD3D
FD3D

FD3D

FD3D

FD3D
FD3D_
FD3D

FP3P
FD3D

CHK1150 FD3D

218
219

220

CHK1000 FD3D 222
CHKlOlO FD3D 223

FD3D -224

CHK1020 FD3D 225
CHK1030 FD3D 226
CHK1Q40 FD3.D. 227

228

229

230

231

232

1

10

JLL
12
13
14

J___
235

_23JL
237

__*_
239

240

241
242

243
244

245

.246.



SUBROUTINE COEF 76/76 OPT=2 FTN 4.6*433A 01/19/79 09.18.36

-6JL.

65

JLQ

75

80

85

90

95

lU.

105

110

C

JL

C_.
C

JL_
C

c

c

-C ..._
c

_c
C

C
c

£
C

-JL

COMMOM /^ppav/ KHM13J

COMMON /SPARAM/ COLT , DELT i ERR , QR , SUM , SUMP , TEST TMAX

THF FOLLOWING ARE DIMENSIONED FOR THE FOLLOWING LIMITS —
— IF OTHER LIMITS ARE NEEDED . ADD COMDECK MAX AND OEFINE NEwMAx

MODEL IS DEFINED ON ARRAYS (63,67,5) , 0R~<22f24*5) —DEPENDING"""
.QM..THE DEFINE. CARDS— »J)EFJnE ,D5L5002j OR •D_EFlMf_D2Q.25J)4

PARAMETER(DIMENSION) BASED ON LIMIT OF

DON(IOO)

FL0.H.I LO01, JFLQ (10 0,3)
ITTO(IOO)

LE.VELL (9j.iLEV.EL2 (9)
RHOP(20)
TEST3(101)

MAXIMUM HORIZONTAL DIMENSIONS 00
MAX.IMUM CONSTANT HEAD NJ)DEJ5=e10_ft_
MAXIMUM TIME STEPS « 100
MAJOMUM LEVELS PRINTED IN MAP<; = q

MAXIMUM ITERATION PARAMETERS*20
MAXIMUM ITERATIONS = 1OO

C0MM0N/MAX/DDN(67),FL0W(4?21),ITTO(60).JFLQ(4221,3),
IS LEVELK9),LEVEL2(9),RHOP(20)",TEST3(6i)

— THE FOLLOWING ARE DIMENSIONED FOR 63 NODES IN THE Y-DIRECTION
(I.E. 63 ROWS), 67 NODES IN THE X-DIRECTION (I.E. 67 COLUMNS)

. AND 5 NODES IN THE Z-DIRECTION (I.E. 5 LEvELS)

COMMON/ARRAY1/DELX(67).DELY(63),DELZ(5),FACT(5,3)
C0MM0N/ARRA2/0LD (63,67,5)',V (63,67,5) ,S(63.67,5)
C0MM0N/ARRAY3/STRT(63,67,5),T(63,67,5),TR(63,67,5)
C0MM0N/ARRAY4/TC(63,67,5),TK(63,67,5),WELL(63,67,5)

C0MM0N/ARRAY5/EL(63,67,5),FL(63,67,5),GL(63,67,5)
C0MM0N/ARRAY6/PHI(63,67,5),ISTOR2(63,67).ISTOR4(63,67)
C0MM0N/ARRAY7/Xl(63,67,5)",CSUB(63,67),LHEAD2(63T67Ti

IS LHEAD4(63,67)

LEVEL 2 ,OLD,STRT,TC,EL,XI

—- THE FOLLOWING IS USED TO CONSERVE STORAGE FOR A PROBLEM
WITHOUT RECHARGE TO THE TOP LEVEL — ^^__^^

COMMON /RCHR6/ QRE(1»11

— THE FOLLOWING IS
IN WHICH THE TOP

USED TO CONSERVE STORAGE FOR A PROBLEM
LEVEL IS CONFINED

COMMON /TABLE/ BOTTOM(1,1)" , PERM(1,1)

C — THE FOLLOWING 1-DIMENSIONAL ARRAYS ARE EQUIVALENT TO THE
-? ABOVE ARRAYS WITH THE SAME NAME EXCEPT FOR THE LEADING hah

CSARRAY 3

CSARRAY

CSPARAM 2

CSPARAM 3

CSPARAM 4_
MAXl
MAXJ

MAXl

MAXl

FIXDIM

JLIXDJM.
MAXl

MAXl
MAXl

-MAJCJ...
MAXl

MAXl ..
MAXl

MAXl
MAXl

FIXDIM

FIXDIM.
MAXl

C515002
FIXDIM

FIXDIM
C515002

C515002

FIXDIM
FIXDIM

FIXDIM

FIXDIM
515002A

34

10

Jl
12
_L3_
14

_L5_
16
38

39

29

2
27

28

5

6

13
14

15

16

6

FIXDIM

FIXDIM
20

21
FIXDIM
FIXDIM

22

23
515002B

515002B

515002B

CMTNR

CMTNR

CMTNR

CMTNR

CMTNR

NR

NR

NR

CMTNWT
CMTNWT

CMTNWT
CMTNWT

NWT

NWT
NWT

EQCOM

EQCOM

PAGE



SUBROUTINE COEF 76/76 OPT=2 FTN 4.6*433A

JJ5.

120

125

130

135

140

J45_

C

.C

c

c

DIMENSION AQRE(l)
C*
c

C_.
C

150

155

160

1,65 -C-
C

AABQ.II.OM_lS JT.RUNCAIEP...TO. SJJLjyiAMC_TEjlS_A^_A_oJJlIDJ_

DIMENSION AFACT (15).,A.QLP.(.21105)_»APH.I (21105).AS(21105)
1$ ASTRT(2110b),AT(2110b),ATC(21105),ATK(21105),ATR(21105),
2S AWELL(21105)

DIMENSION AEL (21105), AFL (21105), AGL( 21105) ,AV (21105)'", AX I(21105)

DIMENSION ABOTTO(l) » APERM(1)

EQUIVALENCE (FACT.AFACT) . (OLD.AOLD) . (PHI.APHI) . (S.AS) ,
1 (STRT.ASTRT) . (T.AT) . (TCATC) , (TK.ATK) . (TR.ATR) .
2 <WELL._AWELL) . (EL.AEL) . ifj-iAFL) . J<?L.AGL)_i <V*AVJ _» _ .
3 ""'('xT.AXi) ", (QRE.AQRE) , (BOTTOM,ABOTTO) , (PERM,APERM)

• *•••••••••••*»»•••••••••*•

COMMON /RIVR/ NRC(10 )jNADD(10),RQ LlOjj VK(20),RIVER(20),QMAX(20)
l»INDX(26".2)tQRA("20*20)»QS(l0i ,NR ,NTOT»TQ(10)

TRANSMISSIVITY COEFFICIENTS

NORTH

J_»_ICLLft-1»JQ,KQ) / DELY(IQ)
EAST

F « TR(IQ,JQ,KQ) / DELX(JQ)
SOUTH

H » TC(IQ,JQ»KQ) / DELY(IQ)
WEST

D 8 TR(IQ,JQ-1,KQ) / DELX(JQ) _
UP

SU«0,

IF (KQ .NE. KO) SU = TK(IQ,JQ,KQ> / OELZ(KQ)
DOWN

Z*0.

IF (KQ .NE. 1) Z * TK(IQ,JQ.KQ-1_)_./. DELZ(KQ)

IN REVERSE ALGORITHM UP BECOMES DOWN AND NORTH BECOMES SOUTH

STORAGE COEFFICIENT-—

RHO « S(TQ.JQ.KQ) / PELT

RECHARGE COEFFICIENTS

170
55 QR * 0.0

01/19/79 09.18.36

EQCOM
EQCOM 5

EQCOM 6

515002AA 2
FIXDIM 17
FIXDIM 18

FIXDIM 19

515002AA 6
515002BA 2
FIXDIM 24

515002BA 4

NRA

NRA

NRA

NWTA

NWTA 3
.NWTA 4_
EQUIV 2

EQUIV 3
EQUIV 4

EQUIV 5
EQUIV

EQUIV
ENDD 2
ENDD 3
ENDD 4
ENDD 5
ENDD 6

ENDD 7
ENDD

FD3D

FD3D

FD3D

FD3D

FD3D

FD3D

FD3D

FD3D

FD3D

FD3D

FD3D

FD3D
COF 850 FD3D

FD3D
F03D

COF 8606.FO3D
FD3D

FD3D

FD3D

FD3D

FD3D

FD3D
FD30

FD3D

FD3D

FD3D

FP3P

8

272

273
274

275

276
277

278

279
280

281

282
283
284

285

286

287

288

289

290

291

292
293

294

295

296

297
298

PAGE



SUBROUTINE COEF 76/76 OPT=2 6TM , . „--
FTN 4.6*433A 01/19/79 09.18.36 ""' PAGE

-Jj-.-LKQ .NF. KO) Gn Tn 6Q
IF (IQRE .EQ. ICHK(7)) QR = QRE(IQ,j"q1 " —EDJD 252

,7C " & JMB._J!JE^_0J.. J«_s JQR ♦ flRA(IQ.JO) FD3D 300
175 60 RETURN "" •-- FJL3JL-. J10J
-. .._ . C COF 930 FD3D 302

END F030 3Q3
COF 970-FD3D 304



1

1

76/76 0PT=2 FTN 4.6^433A

SUBROUTINE CWRITE

01/19/79 09.16.:

FD3D :

6 PAGE 1

05

C

C

C

c

c

c

FD3D 306
F030 307

5.. PRINT RESULTS OF VOLUMETRIC BALANCE

FD3D 308
FD3D 309

FD3D 310

FD3D 311

10

c

c

c

c

c

c

• FOR SUBROUTINE CWRITE • DCWRITE

START

2

2

«*»«*«4>e««**»e»*»«»***«»«***««e« •

START
START

3

4

START

START

5

6

.1.5 .

c

c

c

c

c

c

SPECIFICATIONSi

— THE FOLLOWING I/O DEVICES ARE USED —

START
START

7

8

2

3

IOS
IOS

• DEVICE • • UNIT * • NUMBER •

IOS
IOS

4

5

20 c

c CARD READER IC 5

IOS

IOS

6

7

c

c

c

c

DISK ID 4

CARD PUNCH OC 7
IOS
IOS

8
9

25

LINE PRINTER OP 6 IOS

IOS

10
11

c

COMMON /IO/ IC ♦ ID , OC , OP IOS

IOS

12
13

INTEGER IC.ID»OC,OP
REAL LHEAD2, LHEAD4 JEC

IOS

FIXDIM

14

33

15
2

30 c

c

IOS

CMTl

c

c

THE FOLLOWING ARE INDEPENDENT OF MODEL DIMENSIONS CMTl

CMTl

3

4

35

c

COMMON /CK/ CFLUXT , CHOT , CHST , ETFLXT , FLUXT , FLXNT ,

CCK

CCK

2

3

c

1 PUMPT, QRET, STORT, STORL2, ST0RL4, SFAC2, SFAC4, SUBH2, SUBH4 JEC FIXDIM

CCK

29

5

40

c

c

c

COMMON /DPARAM/ B , D , F , H , RHO , S'U , Z
CDPARAM

CDPARAM
2

3

CDPARAM

CHDG

4

2

c

COMMON /HDG/ HEADNG(33) CHDG

CHDG

3
4

45

c
COMMON /INTEGR/ IQ, 10 * 11 * 12 , IDK1 , IDK2, IDRAW , IERR ,

CINTEGR
CINTEGR

2
3

1 IFINAL t IFLO ♦ IHEAD * IMAX * IPU1 , IPU2 » IQRE . IT , ITK i
2 ITMAX * ITMX1 , IWATER , JQ, JO , Jl , J2 , KQ, KO * Kl , K2

CINTEGR
CINTEGR

4

5

3 KP . KT * KTH » LENGTH * NCH » NPER . NUMT » NWEL
4 , NPWELL. IPWELL, ISS24.ICHPNT*ILHEAD JEC

CINTEGR

FIXDIM

6

32

50 c

c

CINTEGR

CPR

7

2

COMMON /PR/ BLANK(60) t DIGIT(122) ♦ DINCH , FACT1 * FACT2 ♦

1 Nl • N2 , N3 » NA<4) , PRNT(122) , SYM(17) » TlTLE(6) , UNITS »

CPR

CPR

3
4

55

2 VFK6) » VF2(6) , VF3(7) , XLABEL(3) , XN(IOO) , XNl , XSCALE
3 YLABEL(6) , YN(13) , YSCALE

, CPR
CPR

5
6

c

c

CPR

CSARRAY

7

2



SUBROUTINE CWRITE 76/76 0PT*2 FTN 4.6^433A 01/19/79 09.18.36

-6.0

65

7JL

75

80

85

90

95

JJlft.

105

110

COMMON! /gAPRAY/ TCHK<13)

COMMON /SPARAM/ CDLT * OELT , ERR , QR , SUM , SUMP , TEST , TMAX

THF FOLLOWING ARE DIMENSIONED FOR THE FOLLOWING LIMITS —--*• ' «»-Y'- « --^—"••*—r *• —••- . "••--—.___ __.—• "hW" »••»*> l- tni i j

IF OTHER LIMITS ARE NEEDED , ADD COMDECK MAX AND DEFINE NEWMAx

MODEL IS DEFINED ON ARRAYS (63,67,5), OR (22,24,5)—DEPENDING
ON THE DEFINE CARDS— ♦DEFINE,D515002, OR •DEFINE. D202504

PARAMETER(DIMENSION) BASED ON LIMIT OF

DDN(IOO) MAXIMUM HORIZONTAL DIMENSION=100
FLOW (.100) tJFLO(100_»3) MAXJMyM CONSTANT_HfAD NODES=lQ0
ITTO(IOO) MAXIMUM TIME sfEPS = 100
LEVEL1J.9.).*J.EVEL2(?) MAXIMUM LEVELS PRINTED IN MAPS8?
RHOP(20) MAXIMUM ITERATION PARAMETERS=20
TEST3(101) MAXIMUM ITERATIONS * 100

_ _COMMON/MAX/DDN(67),FLOw(4221)*1TTO(60),JFLQ(4221,3),
IS LEVEL1(9)»LEVEL2(9),RH0P(20)*TEST3(61)

THE FOLLOWING ARE DIMENSIONED FOR 63 NODES IN THE Y-DIRECTION
(I.E. 63 ROWS), 67 NODES IN THE X-DIRECTION (I.E. 67 COLUMNS)

. AND 5 NODES IN THE Z-DIRECTION (I.E. 5 LEVELS)

.COMMON/ARRAYl/DELX(67.) ,0ELY(63) ,DELZ(5) ,FACT (5,3)
C0MM0N/ARRA2/0LD(63,67,5),V(63,67,5)tS(63.67,5)
C0MMQN/ARRAY3/STRT(63,67,5),T(63,67,5),TR(63,67,5)

C0MM0N/ARRAY4/TC(63,67,5),TK(63,67,5),WELL(63,67,5)

C0MM0N/ARRAY5/EL(63,67,5),FL(63,67,5),GL(63,67,5)
.. C0MMQN/ARRAY6/PHI (63,6715) ,ISTQR2(63,67),IST0R4(63,67)_

C0MM0N/ARRAY7/XI(63,67,5),CSUB(63,67),LHEAD2(63,67), "'
IS LHEAD4(63,67)

LEVEL 2 ,OLD,STRT*TC,EL,XI

— THE FOLLOWING IS USED TO CONSERVE STORAGE FOR A PROBLEM
WITHOUT RECHAR6E TO THE TOP LEVEL ---

C ...... —.

_C
c

CD_MMDN._/R_CHR.Gy_
C

-£

LjJI.

c

__£
C

— THE FOLLOWING IS USED TO CONSERVE STORAGE FOR A PROBLEM
IN WHICH THE TOP LEVEL IS CONFINE

COMMON /TABLE/ BOTTOM(1,1) , PERM(1»1)

— THE FOLLOWING 1-DIMENSIONAL ARRAYS ARE EQUIVALENT TO THE
ABOVF ABRAY.SJ*ITH THE.JiAM.£_NAM.E EXCEPT FOR THE LEADING "A"

'

CSARRAY 3_
CSARRAY 4

CSPARAM 3

CSPARAM 4

MAXl

MAXl

MAXl

MAXl
FIXDIM 34
FIXDIM 35

MAXl 6

MAXl 9
MAXl

MAXl

MAXl

MAXl
MAXl

MAXl

10

JLL
12

13
14

J5_
MAXl 16

FIXDIM 38

FIXDIM 39
MAXl 29

C515002 2

FIXDIM 27
FIXDIM 28

C515002 5
C515002 6
FIXDIM 13
FIXDIM 14

FIXDIM 15

FIXDIM 16

515002A 6
FIXDIM

FIXDIM

20

21
FIXDIM 22
FIXDIM 23
5150028

515002B
515002B 7

CMTNR 2
CMTNR 3

CMTNR 4

CMTNR 5

CMTNR 6

NR

J4E_
NR 4

CMTNWT 2

CMTNWT 3

CMTNWT 4.
CMTNWT

JiMl
NWT

NWT
EQCOM 2
EQCOM 3

PAGE
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SUBROUTINE CWRITE 76/76 OPT=2 FTN 4.6+433A

JJ5.

120

125

130

135

140

145

C

.. ...C_.
C

DIMENSION AFACT(15),AOLD(2U05) ,APHI (21105) ,AS (21105) ,
IS ASTRT(21105),AT(21105),AfC(21l65),ATK(2U05),ATR(21105),
2S AWELH21105)

(ABOTTOM IS .TRUNCATED TO SIX CHARACTERS AS ABQTTO)

DIMENSION AEL(21105),AFL(21105),AGL(21105),AV(21105),AX I(21105)

DIMENSION AQRE(l)
C

. . C.

j;.
c

DIMENSION ABOTTO(l) . APERM(1)

EQUIVALENCE (FACT.AFACT) , (QLD»AOLD) . (PHI.APHI) , (S,AS) ,

1 (STRT,ASTRT) , (T,AT) , (TCATC) , (TK.ATK) , (TR,ATR)

2_ (WELL.AWELL) . (EL.AEL) , V[L__f_l_JL (OL»AGL) J (V.AV) ,_
3 (XI,AXI) , (QRE,AQRE)", (BOTTOM,ABOTTO) , (PERM,APERM)

COMMON /8ALNCE/ CFLUX,CHD1,CHD2,DIFF,ETFLUX,FLUX,FLUXS,FLXN,

1 FLXPT .PERCNT,PUMP,QREFLX,STOR,SUMR,T0TL1,T0TL2

01/19/79 09.18.36

EQCOM
EQCOM 5
EQCQM 6_

515002AA 2
FIXDIM 17

FIXDIM

FIXQIM
18
J9_

515002AA 6
515002BA 2

FIXDIM 24

515002BA 4

NRA

NRA
NRA

NWTA-
NWTA

EQUIV

EQUIV
EQUIV 4
EQUIV 5

EQUIV- 6
EQUIV 7
COMBAL

COMBAL

COMBAL

COMBAL

ENDD 2

ENDD 3

ENDD 4

ENDD 5

PAGE

C

COMMON /RIVR/ NRC(10)*NADD(10),RQ(10)»VK(20),RIVER(20),QMAX(20)
ENDD

ENDD

6

7

c

1,INDX(20,2)»QRA(20,20)»QS(10),NR ,NTOT,TQ(10) ENDD

FD3D

8

313

150 ST0RT24«ST0RL2 ♦ STORL4

PERCN2 = ( ST0RL2/ST0RT24) •100.0

FD3D

FD3D

324

325

PERCN4 « < ST0RL4/ST0RT24) •100.0
PERCN » (STORT24/PUMPT)*100.0

FD3D

FD3D

326

327

155

PERCNST • (STORT/PUMPT)* 100.0
PERCNCH « (CHST /PUMPT)* 100.0

FD3D

FD3D

328

329

WRITE(6.300) STORL2* PERCN2, ST0RL4, PERCN4

WRITE(6,30D ST0RT24, PERCN
FD3D

FD3D

330

331

160

J65_

170

—-PRINT CUMULATIVE VOLUMES AND RATES

WRITE(OP,260)

WRITE(OP,262) STQRT,PERCNST,STOR*QRET,QREFLX,CFLUXT,CFLUX,CHST,

S PERCNCH,PUMP,FLXPT.ETFLUX.TOTLl
WRITE(OP,264) CHD2,CHD1,ETFLXT,CH0T,FLUX,PUHPT»FLUXStFLXNT,T0TL2»

S SUMR,DIFF,PERCNT

—PRINT FLOW RATES TO CONSTANT HEAD NODES—

ICHPNT
ICHPNT

0 PRINT CONSTANT HEAD FLUX
J_NO PRINT OF CONSTANT HEAD FLUX

IF (ICHPNT *EQ. 1) GO TO 240
IF (NCH.EQ.O) GO TO 240

FD3D

_FD3JL
FD3D

FD3D
FD3D

FD3D
FD3D

FD3D

FD30

FD3D

JEC FIXFD
JEC FIXFD

JEC FIXFD
CHK1400 FD3D

332
333
334

335

336
337
338

339

340

341

15

16
17

343



SUBROUTINE CWRITE 76/76 0PT»2 FTN 4.6^433A 01/19/79 09.18.36

175

J8JL

185

190.

195

200

205

210

215

____

225

WRITF(nP,?701.

WRITE (OP.280) ((JFLOdtJ) ,J«1,3) ,FL0W(I) ,I«1,NCH)
CHK1410 F03n 344

CHK1420 FD3D
CHK 1430 pp.in

345

346C

JL_.
COMPUTE VERTICAL FLOW TO BOTTOM AND TOP LAYERS—

240 X*0.

Y*tft

JL —RETURN TF __\__ QMf laYfd-—

IF (KO.EQ.l) RETURN
DO 250 1*2,11
DO 250 J«2.J1

CHK1440 FD3D 347
FD3D 348

CHK1450 FD3D 349
CHK1460 FD3D 350

FD3D
FD3D

FD3D 353
CHK1470 FD3D 354
CHK1480 FD3D 355
CHK149Q FD3D 356

lSELZ((2)ritJ,1)'PHI<I,Jf2))'TK<ItJfl)#DELX(J)*DELY(I)#2,/(DE^ rpfp 35T
W_VXi3£llllilKI)"PHI^Sm^wlu^m«oelmj>«delv<i>»2./(oelzwmlwl n£o- III_1KJ11DEL2 LKJUJ CHK1530 FD3D 360

WRITE(OP.290) Y,X

RETURN

—FORMATS—

2S"),/17X,"S0URCESI",/17X,8("-"))
-2-6-2 FORMAT (" ",26X,"STORAGE «". 1PE20. 10,4X.0PF6.2,"» OF QUAN PUMPED",

1S15X,"STORAGE *", F20.4,/26X,"RECHARGE «", F20.2,40X,"RECHARGE -••
-21i F20.4,/21X,"CONSTANT FLUX «•• F20 .2,35X,"CONSTANT FLUX «", F20
3S.4,/21X,"CONSTANT HEAD »",1PE20.10,4X,0PF6.2,"» OF QUAN PUMPED".
4S15X,"PUMPING »"» F20.4,/27X."LEAKAGE «", F20.2,30X."EVAPOTRANSPI
5SRATI0N _"
6SEAQI" )

CHK1540 FD3D
FD3D

CHK1550 FD3D
CHK1560 FD3D

FD3D
CHK1570 FD3D
CHK1580 FD3D 367

^U^rt^'rVll'lll^^11^ MASS GLANCE:",16X,"L**3",23X,"RATES FCHkSmS FdId tff-
AggB-IBLIS ,T,l^E,f,fJ5P.-"«,1^^'L**3/T"»/llX,24C..n),43x,25("-»),16X,6(". FQ3D 370

FD3D

FD3D

FD3D

FD3D

F20.4,/21X»"TOTAL SOURCES »",1PE20.10,/90X,"CONSTANT H

FD3D

FD3D

FD3D
FD3D

264 FORMAT<" "»16X,"DISCHARGES'",74X,»IN_^S F20.4./17X, 11 ("-») ,70X»
A^IPUT «", F20.4./16X,"EVAPOTRANSPIRATION «", F20.2,40X,"LEAKAGE!"

F20.2,20X,"FROM PREVIOUS PUMPING PERIOD «
'",lPE20.10,43Xt"TOTAL «",0PF20.4,

351

352

361

362

363
364

365
366

371

372
373
374

375

376

25,/21X,"CONSTANT HEAD •"
3*M» F2Q.4,/19X*"QUANTITY PUMPED

377

378

F03D 379
FD3D 380

FD3D

4S/27X,"LEAKAGE «", F20.2,/19X,"TOTAL DISCHARGE »",lpkio.10,36xi»SU
5SM OF RATES »",0PF20.4,//17X,»OISCHAROE-SOURCES »",1PE20.10./15*.

FD3D
FD3D

FD3D

"36T
382
^83~
384

6S"PER CENT DIFFERENCE *",0PF20.2,/)
FD3D 385

FD3D 366
270 FORMAT ("OFLOW RATES TO CONSTANT HEAD NODES:"/" ",34("-")//» ",3(9CHK1760 f03D

1X,"K",4X,"I"»4X,"J",5X,"RATE (L**3/T)")/" ",3(9X,"-",4X*"-",4X,"-"CHK1770 FD3D
2»5X,13("-"))/)

280 FORMAT (/(1X»3(I10,2I5,E18.7)))

290 FORMAT (1H0.19HFLOW TO TOP LAYER «, E15.7
1LAYER «*E15.7,2lH POSITIVE UPWARD)

300 FORMAT (•• ••* "LAYER 2 STORAGE: ",2xilPE20.10,2X.0PF6.2,"%",8X, "LAYER
14 STORAGE!"*2X,1PE20.10,2X,0PF6.2,"»")

» 25H FLOW TO BOTTOM

CHK1780 FD3D
FD3D

FD3D
FD3D

FD3D
FD3D

301 F0RMAT(" »,"LAYER 2*4 STORAGE J",1PE20.10,17X,"STORAGE (2^4>/QUAN P
1UMPEDI".2X*0PF6.2*"»») _______^_ >'-»»* r

FD3D

FD3D

FD3D

FD3D

368

369

390
391

392
393

394

395

396

397

398
END

CHK1820-FD3D 399

1
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15

20

25

30

_3J_

40

45

50

55

76/76 0PT=2 FTN 4.6^433A 01/19/79 09.18.36

SUBROUTINE DATAIN ___J F03D 400
C

_c -_-. DAT

C FD3D 403
JL REAP AND WRITE DATA DAT 40 FD3D 404
C FD3D 405
-^ DAj 50 FD30 ____
C DAT 60 FD3D 407
J: • FOR SUBROUTINE DATAIN • DDATAIN 2
C START 2
-C START 3
C •••••••••«••••«•••••«•••»•••«•»•« START 4

£ START 5_
C START 6
-C SPECIFICATIONSP START 7
C

£
C THE FOLLOWING I/O DEVICES ARE USED

£
C • DEVICE • • UNIT • • NUMBER • IOS 5
_C IOS 6
C CARD READER IC 5 IOS '• T

£ DISK ID 4 IOS |_
C CARD PUNCH OC -7 IOS 9
_C LINE PRINTER OP 6 IOS 1J>_
C IOS 11

COMMON /IP/ IC t ID > OC t OP ' IOS 12
C IOS 13

INTEGER IC,ID,OC,OP igs 14_
REAL LHEAD2, LHEAD4 JEC FIXDIM

_c IOS
C CMTl 2
C THE FOLLOWING ARE INDEPENDENT OF MOOEL DIMENSIONS — CMTl 3_
C CMTl 4

£ CCK 2_
COMMON /CK/ CFLUXT , CHDT , CHST , ETFLXT , FLUXT , FLXNT ,
1 PUHPT, QRET, STQRT* ST0RL2* ST0RL4, SFAC2, SFAC4, SUBH2, SUBH4

C CCK 5

£ ________ CDPARAM 2
COMMON /DPARAM/ B » D * F , H ,. RHO , SU , Z CDPARAM 3

£ CDPARAM 4
C CHDG 2

COMMON /HDG/ HEADNG(33) CHDG 3
C CHDG 4

£ __ CINTEGR 2
COMMON /INTEGR/ IQ, 10 , II , 12 , IDK1 » IDK2* IDRAW , IERR * CINTEGR 3
1 IFINAL * IFLO » IHEAD , IHAX , IPUl , IPU2 , IQRE * IT * ITK , CINTEGR 4
2 ITMAX , ITMX1 » IWATER , JQ, JO , Jl , J2 , KQ, KO , Kl ♦ K2 ,
3 KP , KT * KTH * LENGTH * NCH , NPER * NUMT , NWEL
4 • NPWELLt IPWELLt ISS24*ICHPNTtlLHEAD

_C
C CPR 2

COMMON /PR/ BLANK(60) * DIQIT(122) , PINCH , FACT1 , FACT2 , CPR 3
1 Nl , N2 , N3 » NA(4) , PRNTU22) . SYM(17) . TITLE(6) , UNITS » CPR 4
2 VFK6) * VF2(6) * VF3(7) * XLABELO) , XN(IOO) , XNl , XSCALE , CPR 5
3 YLABELC6) * YN(13) * YSCALE CPR 6

£ ____ . CPR 7

FD3D

30 FD3D

START
JLQS
IOS

_S_

401
____

33
15

CCK 3
JEC FIXDIM 29

CINTEGR 5

CINTE8R 6
JEC FIXDIM 32

CINTEGR 7

PAGE
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SUBROUTINE DATAIN 76/76 0PT=2 FTN 4.6^433A 01/19/79 09.18.36

60

65

70

75

80

85

90

95

100

105

110

C

__C_
C

..JL

COMMON /SARRAY/ ICHK(13)

COMMON /SPARAM/ CDLT * PELT . ERR . QR , SUM , SUMP , TEST , TMAX

THE FOLLOWING ARE DIMENSIONED FOR THE FOLLOWING LIMITS
— IF OTHER LIMITS ARE NEEDED , ADD COMDECK MAX AND DEFINE NEWMAX

MODEL IS DEFINED ON ARRAYS (63.67,5), OR (22,24,5)—DEPENDING
ON THE DEFINE CARDS-- •DEFINE,D515002, OR •DEFINE, D202504'

PARAMETER(DIMENSION) BASED ON LIMIT OF

DDN(IOO) MAXIMUM HORIZONTAL DIMENSION"!00
FLOW(IOO) ,JFLO(100,3) MAXIMUM CONSTANT HEAD NODESM00
ITTQ(IOO) _ MAXIMUM TIME STEPS « 100
LEVEL1(9),LEVEL2(9)
RHOP(20)

TEST3(101)

MAXIMUM LEVELS PRINTED IN MAPS«9
MAXIMUM ITERATION PARAMETERS«20
MAXIMUM ITERATIONS « 100

C0MM0N/MAX/DDN(67),FL0W(4221),ITTO(60),JFLO(4221^317
J.? LEVEL1 (9) ,LEVEL2(9) ,RHOP(20) ,TEST3(61)

— THE FOLLOWING ARE DIMENSIONED FOR 63 NODES IN THE Y-DIRECTION
(I.E. 63 ROWS), 67 NODES IN THE X-DIRECTION (I.E. 67 COLUMNS)

• ANO 5 NODES IN THE Z-DIRECTION (I.E. 5 LEVELS) —

C0MM0N/ARRAY1/DELX(67) ,DELY(63) ,DELZ(5) »FACT(5»3J'
C0MM0N/ARRA2/0LD(63,67,5),V(63,67,5),S(63,67,S)
C0MM0N/ARRAY3/STRT(63,67,5),T(63,67,5),TR(63,6?,5)
C0MMQN/ARRAY4/TC(63,67,5)*TK(63,67,5),WELL(63,67,5)

C0MM0N/ARRAY5/EL(63,67,5)*FL(63*67,5),PL(63,67,5)
C0MMON/ARRAY6/PHI(63,67,5).ISTOR2(63,67),ISTOR4(63,67)
C0MM0N/ARRAY7/XI(63,67,5),CSUB(63*67),LHEAD2(63*67)*

IS LHEAD4<63*67)

LEVEL 2 »OLD»STRT»TC»EL»XI

THE FOLLOWING IS USED TO CONSERVE ST0RA6E FOR A PROBLEM
WITHOUT RECHARGE TO THE TOP LEVEL —

COMMON /RCHRG/ ORE(It if

THE FOLLOWING IS USED TO CONSERVE STORAGE FOR A PROBLEM
IN WHICH THE TOP LEVEL IS CONFINED

COMMON /TABLE/ BOTTOM(1*1) * P£RH(1*1)

THE FOLLOWING 1-QIHENSIONAL ARRAYS ARE EQUIVALENT TO THF

CSARRAY 2

CSARRAY
CSARRAY

CSPARAM

CSPARAM
CSPARAM

MAXl

MAXl

MAXl

MAXl

FIXDIM

FIXDIM

MAXl

MAXl

MAXl

MAXl

MAXl
MAXl

MAXl

MAXl

MAXl
FIXDIM

FIXDIM

5

34

35

8

9

10

11

J2_
13

J_.
15

16

38

39

MAXl 29

C515002 2

27

28

FIXDIM

FIXDIM

C515002

C515002

FIXDIM IT
FIXDIM 14
FIXDIM

FIXDIM 16
515002A 6

FIXDIM 20
FIXDIM 21

FIXDIM 22

FIXDIM IT
5150028

515002B

5150026

CMTNR

CMTNR
CMTN*

CMTNR
CMTNR

NR

NR

CMTNWT 2
CMTNWT 3
CMTNWT 4

CMTNWT 5

NWT

NWT
NWT
EQCOM

J

PAGE



SUBROUTINE OATAIN 76/76 0PT«=2 FTN 4.6+433A 01/19/79 09.18.36

115

120

I25_

130

135

140

J45_

150

155

160

165

170

ABOVE ARRAYS WITH THE SAMF NAME EXCEPT FOR THF (FADING hah

(ABOTTOM IS TRUNCATED TO SIX CHARACTERS AS ABOTTO)

DIMENSION AFACT(15),AOLO(21105),APHI(21105),AS(21105),
IS ASTRT(?1105)*AT(21105).ATC(21105).ATK(2I105).ATR(21105)
2$ AWELL(21105)

_ DIHENSTflN.-A_L.(2LL(L5j.iAFi LUfl&l tAV 12J.LQH)*AXI(2U0JiL

DIMENSION AQRE(l)
X

J3IMENSION ABQTTQJJL APERM (1).

EQUIVALENCE (FACT,AFACT) , (OLD,AOLD) , (PHI,APHI) , (S»AS)
1 (STRT.ASTRT) . (T*AT) . (TCATC) . (TK.ATK) . (TR.ATR) .

(GL.AGL)"(WELL.AWELL) ♦ (EL.AEL) . (FL»AFD . (GL.AGL) » (V.AV)
(XI.AXI) » (QRE.AQRE) . (BOTTQM.ABOTTO) , (PERM.APERM)

COMMON /RIVR/ NRC(10),NADD<10),RQ(10),VK(20)»RIVER(20)*QMAX(20)
1,INDX(2Q.2),QRA(20,20),QS(10),NR ,NTOT.TQ(10)

READ TITLE. PROGRAM SIZE AND OPTIONS

READ(IC.96Q) HEADNG

WRITE(OP,950) HEADNG

READ(IC,920) 10,J0,K0,ITMAX,NCH
WRITE(0P.94Q) I0,J0,K0,ITMAX,NCH

EQCOM
EQCOM

XQCQIlL
EQCOM

515002AA

FIXDIM 17
FIXDIM 18

FIXDIM 19
515002AA 6

515002BA 2
JFJJkQIM __
515002BA

J__
NRA

NRA
NWTA

J_L_L
NWTA

EQUIV
EQUIV

EQUIV

EQUIV
EQUIV

EQUIV
ENDD

ENDD

ENDD

ENDD

ENDD
ENDD

ENDD

DAT 300 FD3D

MAN 180 FD3D

FD3D
MAN 190 FD3D

FD3D

FP3P
MAN 210 FD3D
MAN 220 FD3D

409

410

411

__2_
413

_J__
415

J_6_
FD3D

READ(IC970) IDRAW, IHEAD, IFLO, IDK1 ,IDK2, IWATER, IQRE, IPUl. IPU2. ITK MAN 230 FD3D

WRITE(0P,980) IDRAW,IHEAD,IFLO,IDK1,IDK2,IWATER,IQRE,IPUl,IPU2»ITKMAN 240 FD3D
IERR»0 MAN 250 FD3D

417
418

COMPUTE DIMENSIONS FOR ARRAYS—

JJ_UJ_L
J1»J0-1
K1»K0-1

12=10-2

J2»J0-2_
K2«K0-2

IMAX«MAX0(I0»JP>
ITMX1«ITMAX*1

READ AND WRITE SCALAR PARAMETERS-

MAN 260 FD3D
MAN ?7CFP3D

FD3D
MAN 290 FD3D
MAN 280 FD3D
MAN 300 FD3D

MAN 310 FD3D
MAN 320 FD3D

MAN 330 FD3D
MAN 340 FD3D

MAN 360 FD3D
______ Fp3p
DAT 310 FD3D

FD3D

419

_42JL
421

JtU.
423
__4_
425

426

427
428

429

430

431

432

433

434

PAGE



SUBROUTINE DATAIN 76/76 0PT=2 FTN 4.6*433A 01/19/79 09.18.36

175

...180.. _

185

190

195

-2_P_.

205

210

215

220

225

READ(TC.S41) NPFR.KTH.FRR.I FNRTk

WRITE(OP*560) NPER.KTH.ERR
DAT 330 FD3D

FD3D

F030 43S

436

AIL
i!!c,AS!!?,J6?^XSCALE,YSCALE,DIN^1¥LL£II111«l »9> tU_II_ .... DAT 350 FD3D
«Iti <1XfC*LE*rE*°;) «*RITE(OP",810)' XSCALE.YSCALE,UNITS,UNITS.DINCH,F"ADAT 360 FD3D
ICTl*LEVELlfFACT2.LEVEL2 OAT 370 FD3D

438

439
440

-Mi.

CONTROL.PARAMETJERS_FOR PRINTING WELLS. —....—
IPWELL CONTROLS THE WELL PRINTOUT FOR EACH PERIOD.""••••••*"
.IPWELL = 0. PRINT A.LL WELLS
IPWELL * 1 PRINT NO WELLS
IPWELL = 2 PRINT 5 WELLS AT START AND 6 AT END.

DAT 380 FD3D
JEC FIXFD

442

18
JEC

JEC

JEC

JEC

FIXFD
FIXFD

FIXFD
FIXFD

FIXFD

FIXFD

19

20

21

_2__

J^NJML_PMAMETE_R_FO.R_PRINTlNG CONSTANT JiEAD FLUX.
ICHPNT = 1 NO PRINT OF CONSTANT HEAD FLUX
ICHPNT « 0 PRINT CONSTANT HEAD FLUX

C CONTROL PARAMETER FOR PRINTING LOWEST HEAD MATRIX;
C ILHEAD n 1 PRINT OF LOW HEAD MATRIX

ILHEAD * 0 NO PRINT OF LOW HEAD MATRIX
READ(IC920) IPWELL.TCHPNT. Tl HFAfj

JEC

JEC
JEC

JEC
_JgC_
JEC

JEC

FIXFD

FIXFD

FIXFD

FIXFD

FIXFD

FIXFD

23

24

25

26

27

_2J_
29

30

.READ IN STOR COEF FACTORS AND CRITICAL HEAD VALUES JEC
ISS24 is AN INDEX TO WRITE THE INDEX ARRAYS FOR CLAY STORAG"eT
READ(IC905) SFAC2. SFAC4, SUBH2, SUBH4. ISS24

FIXFD .

FIXFD

31

32

905
WRITE(OP.910) SFAC2. SFAC4. SUBH2. SUBH4
FORMAT(4F10.0.I10)

910 FORMAT (1HC30X,"FACTORS TO CHANGE CLAY STORAGE AND CRITICAL HEAD V
ISALUES FOR STOR CHANGES:"./40X^_h«;TOR COEF FACTOR 2 «".F10.2./40X.
2S"ST0R COEF FACTOR 4 =",F10.2,/40X,"CRITICAL HEAD VALUE LAYER 2 »",
3SF10.0./4QX,"CRITICAL HEAD VALUE LAYER 4 »",F10.0,/)

C INITIALIZE ARRAYS " ' "
C

IFdDKl .EQ. ICHK(4)j GO TO 7
ST0RL2 * 0.0

STORL4

DO 6 X
DO 6 J » 2, Jl
CSUB(I.J) * 0.0

0.0

2,11

IST0R2(I,J)
IST0R4(I.J)

CONTINUE
DO 5 I«1.I0

5 J«1,J0
5 K«1*K0

DO

J50

PHI(I,J,K)«0.0
STRT(I.J.K)«Q.p
S(I*J,K)»0.0
T(I,J.K)»0.0

0.0

0

JEC

JEC

JEC

JEC

JEC

JEC

JEC

JEC

JEC

JEC

JEC

JEC

JEC

FIXFD
FIXFD

FIXFD
FIXFD

FIXFD
FIXFD

FIXFD

FIXFD
FD3D

FD3D

FIXFD

FIXFD

FIXFD

FIXFD
FIXFD

FIXFD
FIXFD

FIXFD
FIXFD

FD3D

FD3D

FD3D

FD3D

FD3D

FD3D
DAT 730 FD3D

TR(I,J,K)«0.0
TC(I*J.K)»0.0

IF (K.NE.KO) TK(I,J,K)*0.0
WELLtT.J.K)«0.0

DAT 740 FD3D
DAT 750 FD30

DAT 760 FD3D
DAT 770 FD3D

5 CONTINUE

READ CUMULATIVE MASS BALANCE PARAMETERS—

FD3D
FD3D

DAT 390 FD3D
FD3D

33

34

35

36

37

38

39

40

443

444

41

42

43

44

"45"
46
47

48

49

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

PAGE
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SUBROUTINE DATAIN 76/76 0PT*2 FTN 4.6^433A 01/19/79 09.18,36

READ(TC.71Q) SUM ,SUMP,PUMPT.CFLUXT.QRET.CHST,CHDT.FLUXT.STQRT.ETFLDAT 400 FD3D ____
230

235

240

^245

1XT.FLXNT

CHECK FOR RESTART DATA ON DISK

IF (IDK1.EQ.ICHK(4)) GO TO 20~

CHECK FOR RESTART HEAD VALUES ON CARDS—

IF (IPUI.NE.ICHK(B)) GO TO 50

READ RESTART HEAD VALUES FROM CARDS

00 10 K=1»K0

J3Q-.J0 1*1*10
10 READ(IC,620) (PHI (I, J.K) .J«=l -.JO )

6Q .T__3J)

OAT 410

DAT 420

DAT 430
DAT 440

FD3D

FD3D

FD3D
FD3D

FD3D

FD3D

FD3D
F03D

FD3D

F.D3D
FD3D

TD3D

DAT 460

DAT 470

FD3D

PP3P

DAT 480
DAT 490

FD3D
F___

461

462

463

__4_
465

466

467

468

469

470

471

JL72_
473

474

475

476

PAGE

C

c —READ INITIAL HEAD AND MASS BALANCE PARAMETERS FROM DISK
DAT

DAT

500

510

FD3D

FD3D

477

478

c

20 READ(ID) PHI»SUM.SUMP.PUMPT,CFLUXT.QRET,CHST»CHDT ,FLUXT,STORT,ETFLDAT 520
,LHEAD2,LHEAD4 JEC

DAT 540

FD3D
FD3D

FIXF.D
FD3D

479

480

250 IXT, FLXNT, STORL2* ST0RL4, ISTOR2. IST0R4.S, CSUfc

REWIND ID

50

482

c FD3D

FD3D

483
486

255

c

30 WRITE(OP.690) SUM DAT 550
FD3D

FD3D

485
486

DO 40 K-1.K0

WRITE(OP*700) K

DAT

DAT

560

570
FD3D

FD3D

487

488

40

DO 40 1*1«10
WRITE(OP*580) I,(PHI(1*J,K),J«1,J0)

DAT

DAT

580

590

FD3D

FD3D

489

490

260 c

c

DAT 600 FD3D

FD3D

491

492

c

c

-—READ DATA ARRAYS—-
•••«#•»•»•«••«»•••••»•••

FD3D

FD30

493
494

265

c

c

LOGIC IS SIMILAR FOR ALL VARIABLES-
ONLY THE FIRST INPUT SEQUENCE IS DOCUMENTED

FD3D

FD30

495

496

c

c

FD30

FD30

497

490

c

c

610 FD30

FD3D

499

900

270 c

c

— INPUT ARRAYS BY LEVELS BEGINNING WITH THE BOTTOM LEVEL— FD3D

F03P
981
982

c

50 DO 100 Ks>l,K0 DAT 620 FD3D

FD3D
903
904

275

c

c

—READ INPUT OPTIONS FD30

FD30

90S
596

c

READ(IC*542) FAC,IVAR.IPRN FD3D
FD30

507
508

c

c

— IF VARIABLE DATA IS TO BE PRINTED WRITE LEVEL NUMBER- FD3D
FD3D

509
510

280 IF (IVAR.EQ.LAND.IPRN.NE.l) WRITE (OP,530) K
DO 90 I«1»I0

DAT
DAT

640

650

FD3D

FD3D
511 „
512

c
c — IF VARIABLE DATA READ A ROW OF VALUES

FD3D

FD3D

513
514

285 c

IF (IVAR.EQ.l) READ(10,620)(STRT(I,J,K),J«1,J0) FD3D

FD3D

515
516
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290

295

300

305

310

315

320

325

330

335

34 Q.

ADJUST INPUT VALUES

DO 89 .1 • )tjq

IF (IVAR.NE.l) GO TO 60

FQR VARIABLE DATA FAC IS A MULTIPLICATION FACTOR

STRT(I*J,K)»STRT(I.J*K)»FAC
GO TO 70

FOR CONSTANT DATA FAC IS THE CONSTANT VALUE

60 STRT(I*J.K)»FAC ~
7_0_CP.NTINUE

C "

—C __g__XSS THIS IS A RESTART MifSTR'T.

80 IF(IDK1 .NE. ICHK(4) .AND. IPUl .NE. ICHK(8)) GO TO 81
GO TO 89 ™

81 PHI(I,J*K) STRT(I,J,K)
INITIALIZE LOW HEAD IN CLAY LAYERS

.._ GO TO (89,82,89,84,89) ,K
82 LHEAD2(I,J) « STRTU.J.2)

GO TO 89

84 LHEAD4(I,J) « STRT(I,J,4)
69 CONTINUE

PRINT ROW OF VARIABLE DATA IF OPTION IS SELECTED—

IF (IVAR.EQ.O..OR.IPRN.EQ.l) GO TO 90
WRITE(OP.580) I»(STRT(I»J,K),J«1,J0)

90 CONTINUE

IF CONSTANT DATA PRINT VALUE

IF (IVAR.EQ.O) WRITE(0P*46Q) FAC*K
100 CONTINUE

-£ OPTION TO WRITE INITIAL LOW HEAD VALUES.
IF(ILHEAD .EQ. 0) GO TO 105
WRITE16.535)
DO 106 I • 2*11 "

106 WRITE(6*581) I* (LHEAD2U ,J),J«2,Jl)

108

WRITEJ6.950) „.
DO 108 Im2.11 J* J}*"
WRITE(6.581) I, (LHEAD4(I,J),J«2,J1) JEC FIXFD
- ,,*...,... S (STORAGE COEFFICIENT) qat 840 FD3D

105 IFtlPKl .EQ. ICHK(4)) 60 TO 141
00 140 K«1»K0
REAP(IC.543)FAC*IVAR.IPRN

IF (IVAR.EQ.l.ANP.IPRN.NE.l) WRITE (OP.610"T"k~
DO 130 _____
IF (IVAR.EQ.l) READ<11»550) (S<I.J,K>•J«l•JO)
DO 120 J.I.JO

IF (IVAR.NE.l) GO TO 110
SJI_J_JQjJLLLiJ__L*£AC

01/19/79 09.18.36

FD30 5J__
FD3D

-JEC. FIXFD

FD3D
DAT 680 FD3D

FD3D
FD3D

FD3D
DAT 690 FD3D

DAT 700 FD3D
FD3D

FD3D

FD3D
DAT 710 FD3D

FD3D
FD3D

FD3D

FD3D

JEC FIXFD
JEC FIXFD

JEC FIXFD

518

__L
520
521

522
523
524
525

526

527
528

529
530

531

532

533
534

52

53
54

JEC FIXFD . 55~
JEC FIXFD 56
JEC

JEC
FIXFD

FIXFD
JEC FIXFD

JEC FIXFD
FD3D
FD3D

FD3D
DAT 790 FD3D

DAT 800 FD3D
DAT 810 FD3D

FD3D
FD3D

FD3D
DAT 620 FD3D
DAT 630 FD3D

"5T
58

"59~
60

536

537
538

539

540

541

942

943
544

945

•5W
JEC FIXFD 61
JEC FIXFD
JEC FIXFD
JEC FIXFD

JEC FIXFD

FP3P 549
FIXFP 69

DAT 850 FD3D
JEC FIXFD

DAT 870 FD3D
DAT 880 FD3D

FD3D
DAT 900 FD3p
DAT 910 FD3D
DAT 920 rD3p

62

63
64

65

66

67
68

948

550

70
552

553

554

555

556

_5___

PAGE
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3_4.5_

350

355

360

__6JL.

370

.J___

380

385

390

_95

GQ TQ 1?0 . OAT 930 FD3D 558
110 S(I,J,K)«FAC DAT 94o FP3P 559

- 120-.CO_II_U£_ _ DAT 950 FD3D 560
130 IF (IVAR.EQ.LAND.IPRN.NE.l) WRITE(OP.590) I»<S(I»J»K)»J*l»JO) OAT 960 FD3D 561
—.lf.-11-AR.EQ.tPl WRLTE-L0_i.4.7Ql.FAC»K._ .. . _ DAT 970 FD3D 562

140 CONTINUE DAT 980 FD3D 563
141 CONTINUE JEC FIXFD 71

C T(TRANSMISSIVITY) DAT 990 FD3D 565
•—£ — FD3D 566

DO 180 Kcl,K0 DAT1000 FD3D 567
..REA01IC.54JJ FAC,I.YjAR,IPR_N.,(F-.A_CT(K.J) ,I=1,3J_ _ FD3D 568
IF (IVAR.EQ.LAND.IPRN.NE.il WRITE (OP .570) K, (FACT ~(K ,I) »1 =1»3) DAT1020 F03D 569
DO 170 1=1,IQ DAT1030 FD3D 570
IFdVAR.EQ.l) READ(12.550) (T<I»J.K)»J=l»JO) FD3D 571
DO. J60...J*LtJ0 .. ._._ .. _._ ... ._ DAT1050 FD3P 572
IF (IVAR.NE.l) GO TO 150 DAT1O60 FD3P 573
JCI_J*K)=TtI»JiKl.*FAC DAT1070 FD3D 574
60 TO 160 DAT1080 FD3P 575

150 T(IiJ.KI»FA£ DAT1090 FD3D 576
IF (I.EQ.LOR.I.EQ.10.OR.J.EQ.l.OR.J.EQ.JO) T(I»J,K)«0.0 DAT1100 FD3D 577

UP CONTINUE . . DAT1U0 FD3P 578
170 IF (IVAR.EQ.LAND.IPRN.NE.l) WRITE(OP,590) I,(T(I.J,K),J=l,JO) OAT1120FP3P' 579

.IF_(.IyARJ.E_Q.O) WRITELOP.4fa01_FACLKj (FACT_(_K_, I) »_I =1»3)_ DAT1130 FD3D 580
180 CONTINUE DAT1140 FD3D 581

IF (ITK.NE.ICHK(IO)) GO TO 230 DAT1150 FD3D 582
C FD3D 583
C a.ti.__J ,. TK .. DATU60 FD3D 584
c FD3D 585

.• P0-. 22JL.K-_i.iKL _. DAT1170 F03D 586
READ(IC542) FAC, IVAR, IPRN fo_q 587"
IF (IVAR.EQ.l.AND.IPRN.NE.l) WRI TE (OP ,720) K DAT1190 FD3D 588
DO 210 1*1,10 DAT1200 FD3D 589
IF (IVAR.EQ.l) READ( 13,559) (TK (I, J,K) ,J*l, JO) FD3D 590
DO 200 J«1,J0 DAT1220 FD3D 591
IF (IVAR.NE.l) GO TO 190 DAT1230 FD3D 592
TK(I.J,K)«TK(I,J,K)»FAC DAT1240 FD3D 593
GO TO 200 DAT1250 FQ3D 594

190 TK(I,J,K)»FAC DAT1260 FD3D 595
200 CONTINUE ; DAT1270 FD3D 596
210 IF(IVAR .EQ. 1 .ANO. IPRN ,NE. 1)WRITE(OP*590)I,(TK(I,J,K),J=l,JO) JEC FIXFD 72

IF (IVAR.EQ.O) WRITE(OP,490) FAC.K ; DAT1290 FD3D 598
220 CONTINUE DAT1300 FD3D 599
230 IF (IWATER.NE.ICHK(6)) GO TO 300 DAT1310 FD3D 600

c FD3D 601
C t-^.-^^^t^j.,,,,.**.,,,**,*.*, PERM (HYDRAULIC CONDUCTIVITY) ...DAT1320 FD3D 602
c FD3D 603

RJLAD (ICjl542). FAC.IVAR, IPRN FD3D 604
IF (IVAR.EQ.LAND.IPRN.NE.l) WRITE(OP.780) DAT1340 FD3D 605
PP 26Q I«1»I0 DAT1350 FD3D 606
IF (IVAR.EQ.l) READ(IC.550> (PERMd *J> ,J«l,JO) DAT1360 FD3D 607
PQ__>0_J_L»J0 PAT1370 FD3D 608
IF (IVAR.NE.l) GO TO 240 DAT1380 FD3D 609
PERM(T.J)«PERM(I,J)»FAC DAT1390 FD3D 610
GO TO 250 " DAT1400 FD3D 611

240 PERMd,J)«FAC DAT1410 FQ3D 612
IF (I.EQ.LOR.I.EQ.IO.OR.J.EQ.LOR.J.EQ.JO) PERMd,J)«0. DAT1420 FD3D 613

250 CONTINUE DAT1430 FD3D 614

PAGE
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400 260 IF (IVAR.EQ.l.AND.IPRN.NE.l) WRITE(OP.770) I.(PERM<I.J),J»l,JO)

01/19/79 09.18.36 PAGE 8

DAT1440 FD3D

DAT1450 FD3D
FD3D

615
616

617

IF (IVAR.NE.l) WRITE(OP,730) FAC
C

.DAT1460 FD30
FD3D

618

619c

405 READ(IC»542) FAC,IVAR,IPRN
IF (IVAR.EQ.l.AND.IPRN.NE.l) WRITE(OP,790)

F03D

DAT1480 FD3D
620

621
DO 290 1*1*10
IF (IVAR.EQ.l) READ(TC550) (BOTTOM(I.J).J*l.JO)

DAT1490 FD3D
DAT1500 FD3D

622

623
DO 280 J*1*J0

410 IF (IVAR.NE.l) GO TO 270
BOTTOM(I *J)"BOTTOM(I *J)«FAC
GO TO 280

DAT1510 FD3D

DAT1520 FD3D

624

625
DAT1530 FD3D

DAT1540 FD3D

626

627
628

629

270 BOTTOM(I»J)»FAC
280 CONTINUE

DAT1550 FD3D
DAT1560 FD3D

415 290 IF (IVAR.EQ.LAND.IPRN.NE.l) WRITE (OP,580) I,(BOTTOM (I,J) ,J»L JO)
IF (IVAR.NE.l) WRITE(OP,740) FAC

DAT1570 FD3D
DAT1580 FD3D

630

631
C FD3D

.DAT1590 FD3D
632

633
C

420 300 IF (IQRE.NE.ICHK(7)) GO TO 340
FD3D

DAT1600 FD3D

634

635
READ(IC*542) FAC,IVAR,IPRN
IF (IVAR.EQ.LAND.IPRN.NE.l) WRITE (OP, 800)

FD3D.
DAT1620 FD3D

636

637
DO 330 1=1,10

IF (IVAR.EQ.l) READ(IC,550) (QRE(I,J),J«l,JO)
DAT1630 FD3D
DAT1640 FD3D

638

639

•M

425 DO 320 J*1*J0

IF (IVAR.NE.l) GO TO 310
DAT1650 FD3D
DAT1660 FD3D

640

641

(jt

QRE(I *J)*QRE(I.J)»FAC
60 TO 320

DAT1670 FD3D

OAT1680 FD3D

642

643
310 QRE(I*J)«FAC

430 320 CONTINUE
DAT1690 FD3D
DAT1700 FD3D

644

645

330 IF (IVAR.EQ.LAND.IPRN.NE.l) WRITE(OP,770) I,(QRE(I,J)*J*l,JO)
IF (IVAR.NE.l) WRITE(OP,750) FAC

DAT1710 FD3D
OAT1720 FD3D

646

647
C FD3D

•DAT1730 FD3D
646

649
435 C

340 CONTINUE
FD3D
FD3D

650

651
READ(IC»542) FAC*IVAR»IPRN

IF (IVAR.EQ.l) READ(IC*540) (DELX(J),J«l,JO)
FD3D

DAT1750 FD3D
652

653

DO 360 J»1«J0
440 IF (IVAR.NE.l) GO TO 350

DAT1760 FD3D
DAT1770 FD3D

654

659
DELX(J)»DELX(J)*FAC
GO TO 360

DAT1780 FD3D
DAT1790 FD3D

656

657
350 DELX(J)*FAC
360 CONTINUE

DAT1800 FD3D

DAT1810 FD3D
696
699

445 IF (IVAR.EQ.l.AND.IPRN.NE.l) WRITE(OP.630) (DELX(J),J«l,JO)
IF (IVAR.EQ.O) WRITE(OP»500) FAC

DAT1820 FD30
DAT1630 FD3D

660

661
C FD3D

.DAT1840 FD3D
662
663

C

450 READ(IC»542) FAC*IVAR,IPRN
FD3D
FD3D

664

665

~ IF (IVAR.EQ.l) READdC.540) (DELYd) .1*1,10)
DO 380 I-LIO

DAT1860 FD3D

DAT1870 FD3D

666 .
667

IF (IVAR.NE.l) GO TO 370
DELYd)«DELY(I)»FAC

DAT1880 FD3D

DAT1890 FD3D

668

669

455 GO TO 380
370 DELY(I)*FAC

DAT1900 FD3D
DAT1910 FD3D

670

671

u-

?
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460

-46Ji__ .._.

470

475

480

485

490

495

500

390 CONTINUE

C

...£ .
C

IF (IVAR.EQ.LAND.IPRN.NE.l) WRITE(OP,640)
-IF (IVAR.E(L*.0)_W_ I TE LQP-l 5.10) f A.Q. _

9.P,tttl . i *.< t • • , t.; DELZ.,,,.

(DELY(I).1*1,10)

REAQ(TC542) FAC. IVAR. IPRN

IF (IVAR.EQ.l) READ<IC540)
po 400 K»V»K0_
IF (IVAR.NE.l) GO TO 390

.PEL.Z.JJLL_P.ELZJ K )•FAC
GO TO 400

DELZ(K)*FAC

(DELZ(K),K=1,K0)

390

400 CONTINUE

If iIVAR.tE_Q,.LANp.IPRN.NEJ!_l) WRITE (OP_650)
IF (IVAR.EQ.O) WRITE(OP»520) FAC

FLXPT=0.0

RIVER

NR

NTOT
NUMBER OF RIVERS

TOTAL NUMBER OF RIVER BLOCKS
READ(5,21) NR,
IF(NR.EQ.0)GO

NTOT

TO 46

(DELZ(K) ,K=LKQ)

VK

RIVER
QMAX

INDX

VERTICAL CONDUCTIVITY/THICKNESS OF RIVER BED (1/T)
ELEVATION OF WATER IN STREAM
MAXIMUM INFILTRATION FOR A BLOCK <L#»3/T)
CONTAINS LOCATION OF BLOCK IN 2-D ARRAY

READ(5,23)(VK(I),1=1,NTOT)

READ(5,23) (RIVER (I),1 = 1,NTOT)
READ(5,23)(QMAX(I),1*1,NTOT)

READ(5,21)(INDX(I,1),INDX(I,2),1=1,NTOT)

NRC

NADD

NUMBER

STREAM

OF

TO

CELLS

WHICH

FOR EACH RIVER

SURPLUS DISCHARGE

REA0(5,21)(NRC(I),I=1,NR)
READ(5,21)(NADD(I),1*1,NR)

IS TO BE ADDED

RQ DISCHARGE FOR RIVER FOR THIS PUMPING PERIOD^

21
23

FORMAT(20I4)
FORMAT!8F10.0)

01/19/79 09.18.36

DAT1920 FD3D 672

DAT1930 FD30
DAT1940 FD3D

FD3D
,DAT1950 FD3D

DAT1970 FD3D
.DATJ98P_ FD3J}_
DAT1990 FD3D
DAT2000 FD3Q

DAT2010 FD3D"
DAT2020 FD3D

DAT2030

OAT2040

DAT2050

DAT2060

FD3D

-FJL3JL

FD3D
FD3D

FD3D

FD3J?_
FD3D

FD3D
FD3D

FD3D

FD3D

FP3D

FD3D

FD3P

FD3D

FD3D

FD3D

FD3D

FD3D

FD3D

FD3D

FD3D

FD3D

FD3D
FD3D

FD3D

FD3D

FD3D

FD3D

FD3D

FD3D

FD3D

673

6.74.
675

676

677
678

679

680

681
682

663

684

685

686

687

688

689

_____

691

692

693

694

695

696

697

698

699

700

701

702

"70T
704

705

706

707

708

ToT-
710

711

712

713
714

WRITE(6»41)NR.NT0T
41 FORMATCONUMBER OF RIVERS

115)

WRITE(6.42)

'•.I5/»0TOTAL NUMBER OF RIVER BLOCKS **i
FD3D

FD3D

715
716

__5_

510

42 FORMAT(•OSTREAM BLOCKS SURPLUS*)
WRITE(6.43)(I,NRC(I),NADD(I),1*1,NR)

43 FORMAT(I5,2IIO)
WRITE(6.44)

44 FORMAT(•08LOCK
DO 47 1*1,NTOT

47 WRITE(6,45) I.INDX(I.1)»INOX(1.2).VK(I).RIVER(I).QMAX(I)
45 FQRMAT(»0».I5.I7.I4*3E10.3)

NO. I , J

46

— INITIALIZE
B*0,

VARIABLES—

VK RIVER QMAX«)

FD3D
FD3D

FD3D

FP3Q
FD3D
FD3D

FD3D

FD3D
FD3D

FD3D
DAT2070 FD3D

FD3D

717

718
719

720

721
722

723
724
725

726
727
728

PAGE
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D=0. DAT2090 FD3D 729
515 F*0.

H=0.
DAT2100 FD3D

DAT2110 FD3D
730

731
SU'O.

Z*0.
DAT2120 FD3D
DAT2130 FD3D

732

733

520

C

C INITIALIZE VARIABLES FOR PLOT
FD3D

FD3D

734

735

- -

C

._. _ I.F_..(XS.CAL.E_NEJ0?) CALL SETMAP
FD3D

DAT2140 FD3D

736

737
C

RETURN
FD3D

DAT2150 FD3D
738

739
525 C

c
FD3D

FD3D

740

741

... 530

C —FORMATS—
C

FD3D

FD3D

742

743
C

920 FORMAT (8110)
FD3D

MAN1630 FD3D
744

745

C FD3D
940 FORMAT ("0".62X."NUMBER OF ROWS *".I5/60X."NUMBER OF COLUMNS *".I5MAN1650 FD3D

746

747
1/61X."NUMBER OF LAYERS *".I5//39X,"MAXIMUM PERMITTED NUMBER OF
2RATI0NS «",I5//48X,".NUMBER OF CONSTANT HEAD NODES *".I5)

ITEMAN1660 FD3D
MAN1670 FD3D

748

749
535 C

950 FORMAT ("1".33A4)
FD3D

MAN1680 FD3D
750
751

C

960 FORMAT (20A4)
FD3D

MAN1690 FD3D
752

753

540

C

970 FORMAT (16(A4*1X))
FD3D

MAN1700 FD3D
754

755

w

C

980 FORMAT ("-SIMULATION OPTIONS: "»11(A4,4X>)
FD3D

MAN1710 FD3D
756

757
-

C

460 FORMAT (1H0, 63X,15HSTARTING HEAD *,E15.7,10H FOR LAYER , 13)
FD3D

FD3D

758

759
545 C FD3D

470 FORMAT (1H0»57X,21HST0RAGE COEFFICIENT *,E15.7,10H FOR LAYER ,13) FD3D
760

761
C

480 FORMAT (1H0.62X.16HTRANSMISSIVITY *,E15.7 ,10H FOR LAYER. 13 /
FD3D

FD3D

762

763

550
1 39X.39HDIRECTI0NAL MULTIPLICATION FACTORS. X * .E15.7 /
2 75X.3HY * » E15.7 / 75X.3HZ * * E15.7 )

FD3D

FD3D

764

765
C

490 FORMAT (1H0.67X.11HTK MATRIX *.E15.7.10H FOR LAYER. 13)
FD3D

FD3D

766

767
C

500 FORMAT (1H0.72X. 6HDELX * . E15.7)
FD3D

FD3D

768
769

555 C

510 FORMAT (1H0.72X. 6HDELY = . E15.7)
FD3D

FD3D

770

771
C

520 FORMAT (1H0.72X. 6HDELZ * » E15.7)
FD3D
FD3D

772

773

560

C

530 FORMAT <"1"»55X»»STARTING HEAD MATRIX. LAYER".I3/56X.30("-"))
FD3D

DAT2620 FD3D
774

775

C FD3D
535 FORMAT(1H1.30X."INITIAL LOW HEAD MATRIX—LHEAD2 LISTED FIRST THAN JEC FIXFD

776

73
IS LHEAD4".//)

540 FORMAT (8F10.0)
JEC FIXFD

FD3D

74

777
565 541 FORMAT (2110.F10.0.110)

542 FORMAT(F10.0.2I10.3F10.0)
FD3D

JEC FIXFD
778

75
\

543 FORMAT(E10.0,2110,3F10.0)
c

JEC FIXFD

FD3D

76

781

570
550 FORMAT (20F4.0)

559 FORMAT( 5E15.6)
DAT2640 FD3D

FD3D

782

783

-

,s
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SIS.

580

JL

560 FORMAT (1H0,51X,27HNUMBER OF PUMPING PERIODS *,I5 /
- J 49X.30HTIME STEPS BETWEEN PRINTOUTS ».I5 //

2 51X,28HERROR CRITERIA FOR CLOSURE *,E15.7 /)

F03D 7J__

FD3D
-FD3D

785

786

F03D

FD3D.
570 FORMAT (1HI,59~X."TRANSMISSIVITY MATRIX, LEVEL".I3/60X,31("-")/20X.DAT2670 FD3D 789

1"PIRECTI0NAL MULTIPLICATION FACTORS. X»",F10.4," Y *".F10.4," 7 *"DAT2680 FD3D 790
2.F10.4)

-. ._

580 FORMAT(1H ,I2,2X,18F7.1/(5X,18F7.1))
581 . FQfiMAj (1H_. jI2j2X.tJ8F7Al/ (5JL. J8FJ...DJ

590 FQRMAT(1H0.1P.I5,10E12.4/(1H ,5X.1 OF 1?.4) )

DAT2690 FD3D
FD3D

JEC FIXFD 77
-_E£ FIXFD 78

787

788

791
792

FD3D 794

_l£_ EJ_FJ2 19.

_5fl5 _J_0_ F_^MAT_t!_ii>JLIS1jL0JI12.c.5_il! ",5X, 10E12.5) )
FD3D

DAT2720 FD3D_
796

7_7_

590

595

600

605

610

C FD3D 798
610 FORMAT flMl»49Xf"STORAGE COEFFICIENT MATRIX. IAYER".I3/50X.36("-")DATP730 F030 799

U DAT2740 FD3D 800
c FD3P 801
620

._£.
FORMAT(20F4.0) FP3P

FP3P.
802

803
630 FORMAT (1H1.46X.40HGRID SPACING IN PROTOTYPE IN X DIRECTI0N/47X.40DAT2760 FD3D
- 1("-">//JLli0J!_L2_L0.OJJ OAT2770 FD3D

C FD3D

804

805

806, _ _ rl/JU DUO
64Q FORMAT (1H-,46X.4QHGRID SPACING IN PROTOTYPE IN Y DIRECT10N/47X,4QDAT2780 FD3D 807

K"-")//("0",12Fl0.0)) DAT2790 FD3D 808
£— FP3P 8J)9^• • • — ._ r \l__wu

650 FORMAT (1H-,46X,40HGRID SPACING IN PROTOTYPE IN Z DIRECTION/47X.40DAT2800 F03P 810
1i"-") //_»£)__.1_2F 10^01j DAT2810 FD3D 811

c FP3P 812
690 FORMAT (1H-.40X.27H CONTINUATION - HEAD AFTER . E20.7 .

1 13H SEC PUMPING . / 42X. 58(1H-) )
FD3D 813

FD3D

FQ3D
814

815
700 FORMAT ("1".55X."INITIAL HEAD MATRIX. LAYER".I3/56X.30("-"))

710 FORMAT (4E20.10)

720 FORMAT ("1"»55X."TK MATRIX. LAYER".I3/56X.19("-"))

730 FORMAT <1H0»43X»35HUPPER UNIT HYDRAULIC CONDUCTIVITY *, E15.7)

740 FORMAT (1HO,60X,18HBOTTOM ELEVATION «, E15.7)

DAT2900 FD3D

FD3D
FD3D

FD3D
DAT2920 FD3D

FD3D
FD3D

FD3D

616

817
818

819

620

821

822

823

750 FORMAT (1H0,63X,15HRECHARGE RATE *, E15.7)
_6UJ C

FD3D
FD3D

FD3D

JlD3£L

824

825

826
J_7_

620

625

760 FORMAT (3F10.0,2(Fib.0,911,lx),A8)

770 FORMAT (1H0,15,10E11.3/(1H ,5X,10E11.3))

780 FORMAT (1H1,52X»29HHY0RAULIC CONDUCTIVITY MATRIX/53X.29(»-"))

FD3D

FD3P..
DAT2970 FD3D

FD3D

DAT2980 FD3D

FD3D

828

J_9_
830

J__
832

S23-
790 FORMAT (1H1.43X.43HELEVATI0N OF IMPERMEABLE BASE OF UPPER UNIT/44XDAT2990 FD3D 834

Ll_3Ji__i 1 DAT3000 FP3D 835
c FD3D 836

DAT3010 FP3P 837800 FORMAT (»1".60X."RECHARGE RATE"/61X. 13 ("->•) )

—810 FORMAT (1H0.30X.18H0N ALPHAMERIC MAP» /
F03P

FD3D

838

339

j
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SUBROUTINE DATAIN 76/76 0PT=2 FTN 4.6*433A

630

635

1 4QX.39HHULTIPLICATI0N FACTOR FOR _ DIMENSION =. F15-7 /
2 40X.39HMULTIPLICATION FACTOR FOR Y DIMENSION =, E15.7 /
- .-15X.23HHAP SCALE IN UNITS OF ..___J___
4 50X,10HNUM8ER OF , A8 ,11H PER INCH *, E15.7 /
_• 43X,36HMULTIPLICATI0N FACTOR FOR DRAWDOWN *.E15.7.19H PRINTED FO
6R LAYERS,912 / — '*v—*"
7 _47xt32HMULTIPLICATION FACTOR FOR HEAD =.E15.7.19H PRINTED FOR LA
8YERS,9I2)

END

01/19/79 09.18.36

FD3D 8__0_
FD3D

fJL3_.
FD3D
FD3D

FD3D

FD3D

841

842

843
844

845

846

FD3D

_FJL3JL

847

848

DAT3080-FD3D 849

PAGE 12
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76/76 0PT=2 FTN 4.6+433A 01/19/79 09.18.36

SUBROUTINE ITER FD3D
c FD3D

_. £ —r——__-.-—.—.-——._—r-____-__;_-.Tj___'-___-r.___= FD3D
c FD3D
_ —COMPUTE. AND P.RINT .IXEB.AJ1QN PARAMETERS— SP3 290 FD3D
c FD3D
£ FD3P
C • FOR SUBROUTINE ITER • DITER

C ZZ~- "start
_ _C_ «»*»>**«»<to»»> » « •_•_• _____ __*____.__• •••••• START

C — START
£ START
C SPECIFICATIONS* START

— C START
c IOS

_ _C —r THE FOLLOWING I/O DEVICES ARE USED — _____
C • IOS
C * DEVICE « • UNIT • * NUMBER • IQS
c IOS
C CARD READER IX 5 ipS
C DISK ID 4 iol
C CARD PUNCH OC 7 ipS
C LINE PRINTER OP ~6 JOS
£ IOS

COMMON /IO/ IC . ID , OC , OP 101
C IOS

INTEGER IC,ID,OC,OP IOS
REAL LHEAD2, LHEAD4 JEC FIXDIM

c IOS 15
£ CMTl 2
C — THE FOLLOWING ARE INDEPENDENT OF MODEL DIMENSIONS CMTl 3
£ CMTl 4
C CCK 2

COMMON /CK/ CFLUXT , CHDT , CHST , ETFLXT , FLUXT , FLXNT . CCK 3
1 PUMPT, QRET, STORT, ST0RL2, STORL4, SFAC2, SFAC4, SUBH2, SUBH4 JEC FIXDIM 29

C CCK 5
C CDPARAM 2

COMMON /DPARAM/ B , 0 , F , H , RHQ , SU , Z CDPARAM 3
C CDPARAM 4
P. CHD8 2

COMMON /HDG/ HEADNG(33) CHD8 3
°_ CHDG 4
c CINTEGR 2"

COMMON /INTEGR/ IQ, 10 , II , 12 , IDK1 , IDK2, IDRAW , IERR , CINTEGR 3
1 IFINAL , IFLO , IHEAD , IMAX , IPUl , IPU2 , IQRE , IT , ITK , CINTEOR 4
2 ITMAX , ITMX1 , IWATER , JQ, ___________ KQ, KO , Kl , K2 , CINTEGR 5
3 KP , KT , KTH , LENGTH , NCH , NPER , NUMT » NWEL CINTEGR 6
4 , NPWELL* IPWELL* ISS24* ICHPNT* ILHEAD JEC ' FIXDIM 32

c CINTEGR f
£ CPR 2

COMMON /PR/ BLANK(60) . DIGIT(122) » DINCH . FACT1 . FACT2 , CPR 3
1 Nl , N2 * N3 * NA(4) , PRNT(122) , SYM(17) * TITLE(6) * UNITS , CPR 4
2 VF1(6) , VF2(6) , VF3(7) , XLABELO. , XNdOO) , XNl ♦ XSCALE , CPR 5
3 YLABEH6) * YN(13) * YSCALE CPR 6

C CPR 7
£— . CSARRAY 2

850
851

852.
853

6_4_
855

e_6_

10

11

1*

33
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SUBROUTINE IT !R 76/76 0PT=2 FTN 4.6+433A 01/19/79 09.18.36 PAGE 2

COMMON /SARRAY/ ICHK(13) CSARRAY 3

—

C

60 C

C

CSARRAY

CSPARAM

4

2
COMMON /SPARAM/ CDLT , DELT , ERR , QR , SUM , SUMP , TEST , TMAX CSPARAM

CSPARAM

3

4

C

C THE FOLLOWING ARE DIMENSIONED FOR THE FOLLOWING LIMITS
MAXl

MAXl

2

3

—

65 C

C
c

c

IF OTHER LIMITS ARE NEEDED , ADD COMDECK MAX AND DEFINE NEWMAX MAXl

MAXl

4

5

MODEL IS DEFINED ON ARRAYS (63,67,5), OR (22,24,5)—DEPENDING
ON THE DEFINE CARDS— »DEFINE.D515002, OR *DEFINE, D202504

FIXDIM

FIXDIM

34

35
c

70 C

PARAMETER(DIMENSION) BASED ON LIMIT OF MAXl

MAXl

8

9

C

c

DDN(IOO) MAXIMUM HORIZONTAL DIMENSIONS 00

FLOWdOO) ,JFLO(100,3) MAXIMUM CONSTANT HEAD NODES=100
MAXl

MAXl

10

11

12
13
14

15

c

c

75 C

C

ITTO(IOO) MAXIMUM TIME STEPS = 100

LEVEL1 (9),LEVEL2(9) MAXIMUM LEVELS PRINTED IN MAPS=9

RHOP120) MAXIMUM ITERATION PARAMETERS=20
TEST3(101) MAXIMUM ITERATIONS * 100

MAXl

MAXl

MAXl

MAXl

C

C0MM0N/MAX/DDN(67),FL0W(4221),ITTO(60),JFLO(4221,3),
1$ LEVEL1(9),LEVEL2(9),RHOP(20),TEST3(61>

MAXl

FIXDIM

FIXDIM.

MAXl

16

38

39
2980 C

C

c THE FOLLOWING ARE DIMENSIONED FOR 63 NODES IN THE Y-DIRECTION
C515002

FIXDIM
2

27

m

c

c

(I.E. 63 ROWS), b7 NODES IN THE X-DIRECTION (I.E. 67 COLUMNS)

, AND 5 NODES IN THE Z-DIRECTION (I.E. 5 LEVELS)
FIXDIM

C515002

28

5

**

—

85 C

COMMON/ARRAY1/DELX(67),DELY(63),DELZ(5),FACT(5,3)
C515002

FIXDIM
6

13

C0MM0N/ARRA2/0LD(63,67,5),V(63,67,5),S(63,67,5)
COMMON/ARRAY3/STRT(63,67,5),T(63,67,5),TR(63,67,5)

FIXDIM

FIXDIM

14

15

90 C

C0MM0N/ARRAY4/TC(63.67,5),TK(63,67,5).WELL(63,67,5) FIXDIM

515002A
16

6

C0MM0N/ARRAY5/EL (63,67.5) »FL(63.67.5) *GL(63»67.5)
C0MM0N/ARRAY6/PHI(63.67.5).IST0R2(63.67),IST0R4(63,67)

FIXDIM

FIXDIM

FIXDIM.
FIXDIM

20

21
22

23
C0MM0N/ARRAY7/XI(63,67,5),CSUB(63,67),LHEAD2(63,67^,

IS LHEAD4(63,67)

95 C

LEVEL 2 ,0LD,STRT,TC,EL»XI

515002B

515002B
5

6

C

C

515002B

CMTNR*

7

2

C

100 C

— THE FOLLOWING IS USED TO CONSERVE STORAGE FOR A PROBLEM
WITHOUT RECHARGE TO THE TOP LEVEL

CMTNR

CMTNR

3

4

C

c

CMTNR

CMTNR

5

6

C

COMMON /RCHRG/ QRE (1.1)

NR *
NR

2

3

105 C

c

NR

CMTNWT

4

2

C

c

— THE FOLLOWING IS USED TO CONSERVE STORAGE FOR A PROBLEM
IN WHICH THE TOP LEVEL IS CONFINED

CMTNWT
CMTNWT

3
• 4

C

110 c
CMTNWT

NWT

5

2 !

c

COMMON /TABLE/ BOTTOM(1.1) » PERM(l.l) NWT

NWT

3
4

c

c

THE FOLLOWING 1-DIMENSIONAL ARRAYS ARE EQUIVALENT TO THE
ABOVE ARRAYS WITH THE SAME NAME EXCEPT FOR THE LEADING "A"

EQCOM

EQCOM

2
3

,y

••




