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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. O. Box 13087

Austin, Texas 78711
Telephone 1-(512)-475-3321




INTRODUCTION
Purpose and Scope of This Report

The purpose of this report is to document the construction and cali-
bration of a digital model for the simulation of hydrologic conditions
in the Chicot and Evangeline aquifers in the Houston area of southeastern
Texas.

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,
and (3) a discussion of the procedures used for calibration of the model.

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

History of Hydrologic Modeling in the Houston Area

The digital model documented in this report was developed as part
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
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




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 Multipl ‘ To obtain
Unit Abbrevi- b ply Unit Abbrevi-

ation y ation
cubic foot - 0.02832 cubic meter m3
foot - .3048 meter m
foot squared ft2/d .0929 meter squared m?/d
per day per day
inch -- 2.54 centimeter cm
mile - 1.609 kilometer km
square mile -- 2.590 square kilometer km?

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 basis for separating the Chicot aquifer from the underlying Evan-
geline aquifer is primarily a difference in hydraulic conductivity, which
in part causes the difference in the altitudes of the potentiometric sur-
faces in the two aquifers.




e6230" 96°00" 35°3¢" 95°00" 24°30°
; |
Ay i
LBURLESON . : BRAZOS / SAN JACINTO ~
< - 2y I / ™ N
Elgin \ \ PP L] 1 Kountze 2L
24 5 \ Somerville 3, R 2 J, ‘/\
BASTROP : SR ey CHASHRIGTON. /S ] R
e % < \
B 4 \ &
‘ o &
B = wfr*7 Brenham ﬂ 3
e ‘n;--.._i
N c";\/ P
N S b Y - S,
( AUSTIN \\\ r-.j;emm.ea
000" 2 R S 30°00"
iy ¢
/)\ ﬂaéiv'\ila\_-\ \ &
s 7N 5 Y
R il i, S
/ " e . enieol wq.,,f"\
i P / - i S
~ L, N Scotorano [N
N NG |
X N
R CANS
Fletonia
GONZALES ™, | B AT
B \/{.
7 ALAVACA
L
29°30'- 29430
N
/;‘\, f/
500-£1 Comge £y
I
= N
29*00" 29°00"
EXPLANATION
! —— -500—— STRUCTURE CONTOUR —- Shows appreximate alfitude
:54,\’,/,,1&;@},{' of base of Chicol oquifer. Dashed where approximately
e b :\‘; located. Contour inferval 100 feat. Datum is National
Ny Geodetic Vertical Datum of 1929, Influence of salt domes
on regional confours is not shawn E
28°32" s
;/
e ¥
# /

[« % 20 3 MILES

Boee fiem U.S. Geotagical Survey 1 250,600 quadiangres

FIGURE 1.-Approximate altitude of the base of the Chicot aquifer

==
]
==
=
=]
i
=]
=]
-
-]
1
-
=
=
=
-



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- s
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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
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.

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

A1l 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.
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The transmissivity of the Chicot aquifer ranges from about 3,000 to
about 25,000 ft2/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-




The specific unit-compaction for the clay in layer 2 was 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 1075 feet™! for layer 4 and 1.5 X 1075
feet™! for layer 2.

At Moses Lake near Texas City, the laboratory weighted-average specific-
storage values were 1.4 X 10~% feet™! (Gabrysch and Bonnet, 1976b, p. 28-30).
Data from a borehole extensometer at this site, jnstalled in the Chicot
aquifer at a depth of 800 feet, gave values of 1.4 X 10-5 feet™! for 1906-

43 and 7.37 x 107° feet~! for 1943-73. The laboratory average-weighted
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specific-storage value at Seabrook (Gabrysch and Bonnet, 1976a, p. 40) was
1.0 x 10~ feet™l. Data from a borehole extensometer at this site gave
values of 7.5 x 1076 feet™! for 1906-43, and 3.0 x 1075 feet~! 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 107® feet™! to 2.0 x 1074 feet™!, 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™% to 3.5 x 1072. 1In 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 1073 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 10!! cubic feet from layer 2 and 1.391 x 10!!
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.
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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 1and surface to the centerline of
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.

The vertical leakage was computed at each node at the end of each
time period. At the l-square-mile nodes, the values of vertical leakage
varied from 1,210 to 24,020 ft3/d (cubic feet per day) for period 4. 1In
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 in
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 of the
lower Chicot is appreciable.

When tested for sensitivity to variations in storage, the model was
found to be extremely semsitive 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.

CARD  COLUMNS

FORMAT

VARIABLE

The following information describes these cards.

DEFINITION

2a 1-10

11-20

21-30

2b 1-10

11-20

21-30

31-40

2b 41-50 -

F10.0

F10.0

F10.0

F10.2

F10.2

F10.0

F10.0

F10.0

IPWELL

TICHPNT

ILHEAD

SFAC2

SFAC4

SUBH2

SUBH4

15524

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 SFAC2Z 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.
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APPENDIX I

Generalized Flow Chart For Clay-Storage Modifications

Subroutine NEWSTP

Note: I. Clay index = 0 for all nodes initially
Bypass Il. Program repeated same procedure
clay-modification for layer 4 at point B
procedure

ISTOR2(l,J)

=1

STRT(1,J)-
PHI(1,J,2)
>SUBH2

PHI(1,J,2)
>

LHEAD 2{1,J)

No

Increase clay storage
to inelastic and set
node index=1

Decrease clay

storage to elastic
and set node
index =2

Increase clay
storage to inelastic
and set node

index =1

Diagrammatic representation of clay-storage and node-index changes

. " Initial node head value i
Interval of elastic il u Decreasing

storage, Index=0 Head
_ Initial critical-head value (SUBH2 or SUBH4)
Interval of inelastic

storage, Index=1 Rebound N
Interval of elastic storage,
Lowest head value at node i
Index=2

becomes critical head
value for that node

Interval of inelastic
storage, Index=1
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T6/76 oOPT=2 FTN 4.6+433A 01/19/79 09.18,36 PAGE e
C SUBDEF 39
C SETMAP: TO INITIALIZE VARIABLES FOR PLOT SUBDEF 40
SR - |, . : SUBDEF 41
C TCOF : TO COMPUTE T COEFFICIENTS FOR ALL LAYERS SUBDEF 42
o 7 R ) SUBDEF 43
C TRANS : TO COMPUTE TRANSMISSIVITY FOR UNCONFINED UPPER UNIT SUBDEF 44
C SUBDEF 45
65 I —emm———— e B o B o e ke bkl ol ool i m———— SUBDEF 46
A — L SR P — et gt e e, & "l _____SUBDEF &7
C WTTCOF: TO COMPUTE T COEFFICIENTS FOR UNCONFINED UPPER UNIT SUBDEF 48
- c = TR —— g T B , SUBDEF _ 49
C BLOCK DATA: TO INITIALIZE THE FOLLOWING == BLANKs DIGIT » ICHK » SUBDEF 50
T0 [of Nl o N2 3 N3 o NA o PRNT o SYM o TITLE o VF1l o VFZ s VWF3 SUBDEF 51
C XLABEL ¢ XNl s YLABEL SUBDEF 52
_ S A - 8 PRV e . SUBDEF 53
C SUBDEF 5é=
o g L A R N L N SUBDEF &5
75 c SUBDEF 56
c VARDEF 2
C T A 3 O A S 0 . 1, -9 S . S, ., 0 - VARDEF 3
c P A 0 S SR S Sy Soclsacle vt e terta e i lncbues Juaor ottt sttt ebaminthadd ——— VARDEF 4
c VARDEF . 5
80 c VARDEF 6
c m==e=w= GENERAL PROGRAM VARIABLES =====ssccaescrccccacce== ————— - VARDEF 7
c ettt et VARDEF 8
c VARDEF 9
C e 0 e o g o e 0 o - VARDEF 10
BS C NEW ARRAYS ADDED TO PROGRAM TO HANDLE SUBSIDENCE AND REBOUND OF DEFI 1
c CLAY LAYERS BY JEC. JEC DEF1 2
[ e L P L DL L Emmm e -——— et Lot L e L L e ssm-—— DEFI 3
[o CSUB(I+dJ) ACCUMULATIVE SUBSIDENCE FROM START OF SIMULATION JEC DEFI 4
c TO END OF PUMPING PERIOD FOR LAYERS 2 + 4 . JEC DEFI 5
90 c ISTOR2(IsJ) INDEX ARRAY TO INDICATE IF CLAY STORAGE HAS BEEN JEC DEFI [
c CHANGED FOR A NODE==POSSIBLE VALUES 0+ls2. JEC DEFI 7
C ISTOR4 (IsJ) LAYER & ARRAY SAME FUNCTION AS ISTORZ FOR LAYER 2. DEFI 8
c LHEAD2(IsJ) RETAINS LOWEST HEAD IN LAYER 2 DEF1I 9
c LHEAD4 (I4Js) RETAINS LOWEST HEAD IN LAYER & DEFI 10
95 c SFAC2 FACTORS TO INCREASE CLAY STORAGE==AT A DECLINE EQUAL JEC DEFI 11
c TO CRITICAL HEAD CLAY STORAGE AT A GIVEN NODE IS DEF1 12
= MULTIPLIED BY THIS FACTOR. DEF1 13
C SFAC4 SAME FUNCTION AS SFACZ. DEFI 14
c SUBHZ2 CRITICAL HEAD DECLINE VALUE AT WHICH CLAY STORAGE JEC DEF1 15
100 c IS CHANGED AT A GIVEN NODE. DEF1 16
[+ SUBH#4 SAME FUNCTION AS SUBHZ2. DEF1 17
[+ STORLZ ACCUMULATIVE CLAY STORAGE FOR LAYER 2 FROM START OF JEC DEFI 18
c SIMULATION TO END OF THE PERIOD. DEFI 19
C STORL4& SAME FUNCTION AS STORLZ EXCEPT FOR LAYER 4. DEFI 20
105 C PRINTOUT CONTROLScessse DEFI 2l
c IPWELL IS A WELL VALUE PRINT CONTROL DEF1 22
c 15524 CLAY STORAGE  INDEX ARRAY PRINT CONTROL. ’ JEC DEFI 23
C ILHEAD 1L OW HEAD ARRAY CLAY LLAYERS PRINT CONTROL. JEC DEFI 24
c cesamecssssnscsrssscssssssssssresce === - Temscs—ssne. JEC DEFI 25
110 C el bedbesheebertebesle sttt bbbl b o DEFI 26
c VARDEF 11
c VARIABLE (DIMENSIONS) DEFINITION VARDEF 12
c VARDEF 13
c

VARDEF

Lare watsr
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Fied weo4

115 c ABQTTO(T®) 1=QIMENSIONAL EQUIYALENT OF BOTTOM VARDEF 15

c AEL (I# %K) 1-DIMENSIONAL EQUIVALENT OF EL VARDEF 16

[ _H_._‘_,L_Jﬁmm.m__mm_iﬂulVALENT QOF FACT YARDEF 17
o VARDEF 18

B . C AFLLILJ&J__ﬁ..__l:QIﬁEﬂSLQML_E_QlLMLM_FL_H,,- YARDEF 19
120 c . AGL (I#geK) 1=DIMENSIONAL EQUIVALENT OF GL VARDEF 20

c ADLD(Te oK) 1=DIMENSTONAL EQUIVALENT QF OLD VARDEF 21

c VARDEF 22

- T, |+ APERM(T®,) _M_&JQNMMLEMJE _PERM — _VYARDEF 23
[ APHI (I1#J®K) 1=DIMENSIONAL EQUIVALENT OF PHI VARDEF 24

e 125 c AQRE(I#) _A__I_:QILE_N_SI_Q.NALWLQUIMAJ.LN_T...QE QRE [ —..—_VARDEF 25
C VARDEF 26

C AS (I#  eK) 1-DIMENSIONAL EQUIVALENT OF S VARDEF 27

[ ASTRT (I #0%K) 1-DIMENSIONAL EQUIVALENT OF STRT VARDEF 28

e S TS - N —AT(I®g®K)  1-DIMENSIONAL EQUIVALENT OF T Ik i VARDEF 29
130 [ VARDEF 30
_— . C ___ATC (IsjeK)  1=-DIMENSIONAL EQUI_‘_-'ALEN_T_QI,_TE__M___u,,__. VARDEF 31
c ATK(I# j®K) 1-DIMENSIONAL EQUIVALENT OF TK VARDEF 32

c ATR (Ie #K) 1-DIMENSIONAL EQUIVALENT OF TR VARDEF 33

(o VARDEF 234

135 c AV (I®J¥K) 1=DIMENSIONAL EQUIVALENT OF v VARDEF 35

C AWELL (1#J%*K) 1-DIMENSIONAL EQUIVALENT OF WELL VARDEF 36

C AXI (I#g®K) 1-DIMENSIONAL EQUIVALENT OF XI VARDEF 37

c : VARDEF 38

C e temcsra e ———— S e e e cscccace e cccnc e ——— —m———— VARDEF 39

140 c i VARDEF &0

_ [o B TC(I=lsJsK)/DELY (I} VARDEF = 4]
c BLANK (60) CONTAINS BLANK SYMBOLS} VARDEF 42

c BOTTOM (JedJ) ELEVATION OF THE BOTTOM OF THE UPPER UNIT} VARDEF 43

C VARDEF 44

145 c S eemceememmmem—————— Semmmecemcen—a- m—————— e emetccmmeec—————a VARDEF 45

C i VARDEF 46

C coLT MULTIPLYING FACTOR FOR THE TIME STEP} VARDEF &7

c CFLUX INFLOW FROM RECHARGE WELLS (L*®3/T)} VARDEF 48

[ CFLUXT CUMULATIVE VOLUME OF WATER FROM RECHARGE WELLS VARDEF 49

150 c (Le®3); VARDEF 50

9 VARDEF 51

c CHD1 RATE OF OUTFLOW TO CONSTANT HEAD BOUNDARY VARDEF &2

c (L*®3/7)3 VARDEF 53

c CHD?2 RATE OF INFLOW FROM CONSTANT HEAD BOUNDARY VARDEF sS4

155 C (L®®3/T) % VARDEF 55

[3 CHDT CUMULATIVE DISCHARGE TO CONSTANT HEAD BOUNDARY VARDEF 56

[+ (Le®#3)} VARDEF- 57

[ VARDEF 5&

[ CHST CUMULATIVE VOLUME OF WATER INFLOW FROM CONSTANT VARDEF 59

160 C HEAD BOUNDARY (L®®3); VARDEF &0

[ VARDEF 61

° = - — P LT VARDEF 62

C VARDEF 63

Cc D TR{Isd=1oK)/DELX(J)} VARDEF 64

165 c DDN (IMAX) VECTOR THAT CONTAINS DRAWDOWN VALUES (L VARDEF 65

Cc DELT TIME INCREMENT (T)3§ ] VARDEF 66

c ] : VARDEF 67

C DELX(J) ' GRID SPACING IN THE Xx DIRECTION (L)% VARDEF 68

C DELY (1) GRID SPACING IN THE Y DIRECTION (L)} E VARDEF 69

170 C DELZ (K) GRID SPACING IN THE Z DIRECTION (L)} ) VARDEF 70

C VARDEF 71
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c DIFF ERROR IN MASS BALANCE (L##3)} VARDEF 72
c DIGIT(l22) VECTUR CONTAINING NUMBERS 1 THRU 122 VARDEF 73
T C e IN HOLERITH FIELDS VARDEF _ 74
175 € DINCH NUMBER OF MAP UNITS PER INCH# VARDEF 75
_ e Lie - gogemist o b risng  ina i VARDEF 76
c DIST LOCATION OF NEXT COLUMN OF NODAL VALUES TO BE VARDEF 77
c PRINTED} ¢ VARDEF 78
i) VARDEF 79
. U — i e e e e T T e e VARDEF 80
‘ c . VARDEF 81
€ . EL(I1sJgeK) . _ELEMENT OF UPPER TRIANGULAR FACTOR U} VARDEF 82
. C ERR _CLOSURE CRITERIA (L)} VARDEF 83
C ETFLUX EVAPOTRANSPIRATION RATE (L®##3/T)% VARDEF 84
185 o VARDEF 85
48 ETFLXT CUMULATIVE DISCHARGE BY EVAPOTRANSPIRATION VARDEF 86
C (L#®3)} . VARDEF 87
R gl e B s ol et s = ATEL VYARDEF 88
c B e T P e L EE L L L S L B et LT VARDEF 89
190 ¢ VARDEF 90
[ F TR{IsJoK) /DELXLJ) VARDEF 91
c FAC ___USED IN INPUT _OF DATA ARRAYS VARDEF 92
2 IF IVAR=0s FAC IS CONSTANT VALUE OF PARAMETER VARDEF -93
S o S ' 1F IVAR=ls FAC IS MULTIPLICATION FACTOR TO VARDEF _ 94
195 o CONVERT VALUES ON DATA CARDS TO VALUES IN ARRAY VARDEF 95
[o FACT (KyN) IF N=1y FACT = MULTIPLICATION FACTOR FOR VARDEF 96
c TRANSMISSIVITY IN THE x DIRECTION VARDEF 97
C _ IF N=2s FACT = MULTIPLICATION FACTOR FOR VARDEF 98
C TRANSMISSIVITY IN THE Y DIRECTION VARDEF 99
200 Cu_ - IF_N=3, FACT = MULTIPLICATION FACTOR FOR VARDEF 100
c TRANSMISSIVITY IN THE Z DIRECTION VARDEF 101
c : VARDEF 102
c FACT1 FACTOR FOR ADJUSTING VALUE OF DRAWDOWN PRINTED} VARDEF 103
c FACT2 o FACTOR FOR ADJUSTING VALUE OF HEAD PRINTEDS VARDEF 104
205 [ FL(IvdeK) ELEMENT OF UPPER TRIANGULAR FACTOR U# VARDEF 105
C ; VARDEF 106
C FLOW (NCH) FLOW RATE.TO A CONSTANT=HEAD NODE (L®®=3/T7)} VARDEF 107
[ FLUX RATE OF LEAKAGE DUE TO GRADIENTS AT THE START VARDEF 108
c OF THE PUMPING PERIOD (L®#®3/T)} VARDEF 109
210 C FLUXS NET LEAKAGE RATE (L##3/T)} VARDEF 110
c VARDEF 111
C FLUXT VARDEF 112
c FLXN RATE OF DISCHARGE BY LEAKAGE (L®®3/T)}§ VARDEF 113
C FLXNT CUMULATIVE VOLUME OF WATER DISCHARGED BY LEAKAGE VARDEF 114
215 c (Le®3)} VARDEF 115
C ] VARDEF 116
C FLXPT CUMULATIVE VOLUME OF WATER INFLOW FROM LEAKAGE VARDEF 117
C (Le®*3) 3 VARDEF 118
c ' ‘ VARDEF 119
220 c mmeeemm——— - ——mmmmm—— YARDEF 120
[ VARDEF 121
c GL{IsJeK) ELEMENT OF UPPER TRIANGULAR FACTOR U} _VARDEF 122
c VARDEF 123
o  mmmesamcmeem——e -- semeecescmeecmmememe—roeme————— VARDEF 124
225 c VARDEF 125
C H . TC{IsJoK)/DELY(I)} VARDEF 126
C HEADING (33) TITLE FOR SIMULATIONS VARDEF 127
c VARDEF 128

Crs e
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c e T L VARDEF 129
230 c VARDEF 130
EE e T - S : INDEX FOR Y DIRECTION : ROW LOCATION VARDEF 131
C 10 NUMBER OF ROWS# VARDEF 132
————————e oo LI 1el T SN i VARDEF 133
C VARDEF 134
235 c 12 10=2 YARDEF 135
o Ic INPUT UNIT 5 » CARD READER == INPUT ON CARDS VARDEF 136
—— e C . ___ICHK{13) . ~— VYECTOR CONTAINING PROBLEM OPTIONS} - VARDEF 137
C VARDEF 138
e c 5 1 i ~-.——INPUT UNIT & » DISK_ == INPUT_ OR QUTPUT ON_DISK VARDEF 139
240 ¢ IDK1 OPTION TO READ HEAD DATA FROM DISK} VARDEF 140
- C 10K2 OPTION TO WRITE RESULTS ON DISK} VARDEF 141
o VARDEF 142
S e C.__ _IDRAW . OPTION TO PRINT DRAWDOWN} . VARDEF 143
C 1ERR =2+ PROGRAM HAS EXCEEDED PERMITTED ITERATIONS] VARDEF 144
e PBE . C . . IFINAL . =0 ALl TIME STEPS EXCEPT THE LAST YARDEF 145
C =1 LAST TIME STEP IN PUMPING PERIOD$ VARDEF 146
c YARDEF 147
C IFLO OPTION TO COMPUTE A VOLUMETRIC BALANGE} VARDEF 148
c IHEAD OPTION TO PRINT HEAD MATRIXS VARDEF 149
250 [ IMAX MAXIMUM OF I0+J03 VARDEF 150
S VARDEF 151
[+ IPRN USED IN INPUT OF DATA ARRAYS VARDEF 152
c =0 IF INPUT DATA ARRAY IS TO BE PRINTED VARDEF 153
C =1 IF INPUT DATA ARRAY IS NOT TO BE PRINTED VARDEF 154
255 c 1PU] OPTION TO READ HEAD AND MASS BALANCE VALUES FROM VARDEF 155
[ CARDS} VARDEF 156
. _C 1PU2 OPTION 70 PUNCH HEAD AND MASS BALANCE RESULTS VARDEF 157
c ON CARDS VARDEF 158
[e VARDEF_ 159
260 C IQRE OPTION FOR RECHARGE$ VARDEF 160
o IT ITERATION COUNTER} VARDEF 161
c ITK OPTION TO READ THE VALUES OF TK(l+JsK) FOR A VARDEF 162
—__iC SIMULATION IN WHICH CONFINING LAYERS ARE NOT VARDEF 163
(o REPRESENTED BY SEPARATE LAYERS OF NODES VARDEF 164
265 [ VARDEF 165
c ITMAX MAXIMUM NUMBER OF ITERATIONS PER TIME STEP} VARDEF 166
c ITMX] ITMAX+]3 YARDEF 167
c ITTO(100) VECTOR CONTAINING TOTAL NUMBER OF ITERATIONS PER VARDEF 168
c TIME STEP}S VARDEF 169
270 C VARDEF 170
C IVAR USED IN INPUT OF DATA ARRAYS VARDEF -171
[ =0 IF ARRAY IS CONSTANT OVER SPACE VARDEF 172
c =] IF ARRAY IS VARIABLE OVER SRACE VARDEF 173
[ IWATER OPTION FOR WATER=TABLE CONDITIONS IN UPPER LAYERS VARDEF 174
275 c YARDEF 175
C --------------------------------------------ﬁ----------h----&----- V‘RBEF 17&
c VARDEF 177
c J INDEX FOR X DIRECTION ¢ COLUMN LOCATION VARDEF 178
[ JO NUMBER OF COLUMNS} VARDEF 179
280 c Jl Jo=1 VARDEF 180
c VARDEF 181
c J2 Jo=2 VARDEF 182
c JFLO{NCHe3) ARRAY CONTAINING LOCATION OF CONSTANT=HEAD NODES$ VARDEF 183
c ’ VARDEF 184
285 c —mem- st s e e ac s e car e e cn e ————— _VARDEF 185

ried wagy



L-111

.

76/76  0PT=2 FTN 4.,6+4334 01/19/79 09.18.36 PAGE 6
c VARDEF 186
c K INDEX FOR Z DIRECTION ¢ LAYEK LOCATION VARDEF 187
=== s —— [o | DR _ _NUMBER OF LAYERSY _ oot VARDEF 188 o S
C K1 K0=1 VARDEF 189
290 . U o SO LB O s s v . . __ _ YARDEF 190
C K2 K0=2 VARDEF 191
C KHEAQ ADJUSTED VALUE OF DRAWOOWN OR HEAD} VARDEF 192
C KP NUMBER OF THE PUMPING PERIOD# VARDEF 193
R (G L TN SRS =Sa o = . 4 . S PR __ _VARDEF 194
295 c KT TIME STEP COUNTER3 VARDEF 195
c KTH NUMBER OF TIME STEPS BETWEEN PRINTOUTSH _VARDEF 196 _
¢ g VARDEF 197
c —mmemesmmmmm— s —————— ettt teoctetectutetes emmsmmmmmmm—m—m———— o= VARDEF 198
C VARDEF 199
,,,,,,,, 300 C .. LA ... _LAYER FOR WHICH A MAP_ S BEING PRINTEDS = _ . _ ___ _VARDEF 200 —
C LENGTH NUMBER OF ITERATION PARAMETERSH VARDEF 201
_ — C___ LEVEL1(9)__ _____ VECTOR CONTAINING LAYERS FOR WHICH DRAWDOWN _______ _ YARDEF 202
C MAPS ARE TO BE PRINTED# VARDEF 203
C VARDEF 204
305 c LEVEL2(9} VECTOR CONTAINING LAYERS FOR WHICH HEAD MAPS VARDEF 205
) ¢ B} ARE TO_HE_PRINTED} _ e = VARDEF 206
c VARDEF 207
e e e T T VARDEF 208
C VARDEF 209
310 C N INDEX FOR SYMHBOLSH VARDEF 210
c N1 NUMBER OF LINES PER INCH} VARDEF 211
. _c N2 e NUMBER OF_CHARACTERS PER_INCHi VARDEF 212
C VARDEF 213
——— € N3 _____NUMBER OF CHARACTERS PER _LINE} VARDEF 214
315 Cc N& NUMBER OF LINES IN THE PLOTH VARDEF 215
C NE MAXIMUM NUMBER OF CHARACTERS IN Y DIRECTIONG VARDEF 216
C VARDEF 217
f€ NA (&) INDICES FOR LOCATING X LABELY o VARDEF 218
c NC NUMBER OF BLANKS BEFORE GRAPH# VARDEF 219
320 ___C_____NCH NUMBER OF CONSTANT=HEAD NODESH VARDEF 220
c VARDEF 221
C NG =1y FOR DRAWDOWN MAP} VARDEF 222
C =2+ FOR HEAD MAP} VARDEF 223
o NPER NUMBER OF PUMPING PERIODS} VARDEF 224
325 c NUMT NUMBER OF TIME STEPS} VARDEF 225
c ] i VARDEF 226
C NWEL NUMBER OF WELLS FOR A PUMPING PERIOD} VARDEF 227
c NXD NUMBER OF INCHES IN THE X DIMENSION OF PLOT}# VARDEF 228
C NYD NUMBER OF INCHES IN THE Y DIMENSION OF PLOT# VARDEF 229
330 c _ . VARDEF 230
¢ e memmame e —me e e eee——————— e mencmes s c e e - ————————— VARDEF 231
c VARDEF 232
c oc QUTPUT UNIT 7 » CARD PUNCH == PUNCHED OUTPUT VARDEF 233
c OLD (Issk) HEAD AT THE END OF THE PREVIQUS TIME STEP VARDEF 234
335 [4 oP OUTPUT UNIT 6 » LINE PRINTER == PRINTED OUTPUT VARDEF 235
[ VARDEF 236
[ e r e e e e EE e e e S - e ———————— VARDEF 237
c - VARDEF 238
c PERCNT PERCENT ERROR IN CUMULATIVE MASS BALANCE} VARDEF 239
340 o PERM(I s} HYDRAULIC CONDUCTIVITY OF THE UPPER UNITH YARDEF 240
c PHI(IsJeK) HYDRAULIC HEAD (L)# VARDEF 241
c VARDEF 242
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1 OVERL AY (FD3Ds040) ED3D 2
PROGRAM MODEL (TINPUT s OUTPUT » TAPE4 s TAPES=T INPUT+ TAPE6=0UTPUT, FD3D 3
— ~——w— oo 1STAPEL02TAPELL s TAPF 124 TAPEL1 s TAPELG s TAPELS) e _ FD30 4
cc FU3D 5
-~ —S5 . C.__  TAPEIQ=STRY __ _ (WELL) .. B ED3D 6
c TAPEll = S (STOR. COEFF) FD3D 7
c IAPEl? = T (TRANSMISSIVITY) FD3D 8
C TAPE13 = TK ( FROM GEN TK J0B) FO3D 9
_ e .. € TAPEl4 = PUMPAGE — . e _— L _FD3D 10
10 c TAPE4 = INPUT FOR MASS BAL DATA FD3D 11
e . ¢ TAPELS. = QUTPUT FOR MASS BAL DATA_ FD3D 12
c e L T ———" cmm———— LT R Seemeemmemeee—eeaMAN 40 FD3D 13
_C FD3D 14
C FINITE-DIFFERENCE MODEL FOR SIMULATION OF GROUND=WATER FLOW IN MAN 20 FD30D 15
— 15 ¢ _“_IﬂEEE.DlHEﬂSlQﬂ&[,iﬁﬂuﬂgv!,191§”§Iﬁgigtw18§5£glllJLLjﬁ,§¢_§Lh MAN 30 Fp3D 16
c FD3D 17
e _Q_“_,WQDCQQDQﬂEEﬂslﬂﬂm@!_ﬁgﬁﬁﬁgl_EQSEON!,AEQ_JEESQQIL_H_A, FD3D 18
c FD3D 19
C llll.nll-l..l!!"l.‘!'l.‘l...ll!'.l"'l!llIIIlII'..llIll.."'.l'luMAN 160 FDSD 20
20 C MAN 170 FD3D 2l
C L R - L4 ﬁ__“_’_____"ﬂ“v_‘ & # 8 8 8 8 o0 8 & bl I T S SUBDEF 2
[ SUBDEF - 3
e ol e SUBDEF &
C SUBROUTINES ARE LISTED IN THE FOLLOWING SEGUENCE SUBDEF &
25 c SUBDEF &
c SUBDEF 7
€ CHECK : TO CHECK THE VOLUMETRIC BALANCE o SUBDEF 8
c SUBDEF 9
o _c COEF1 : TQ COMPUTE COEFFICIENTS USED IN SIP SUBDEF 10
30 c SUBDEF 11
c CWRITE: TO PRINT RESULTS OF VQLUMETRIC BALANCE SUBDEF ]2
[ SUBDEF 13
_ _C. Semmmecsemcecesmcmeecem———— ———mme——————— ettt el LT SUBDEF_ 14
c SUBDEF 15
35 . DATAIN: TO READ AND WRITE DATA SUBDEF 16
C SUBDEF 17
c ITER : TO COMPUTE AND PRINT JTERATION PARAMETERS SUBDEF _ 18
C SUBDEF . 19
c MAP___ : TO PRINT MAPS OF DRAWDOWN AND HYDRAULIC HEAD SUBDEF 20
40 c SUBDEF 21
c dindachadtedeclecesteshieshissttehsteeleiedteteette et L A SUBDEF 22
c SUBDEF 23
c NEWIT : TO INITIALIZE DATA FOR A NEW ITERATION SUBDEF 24
3 SUBDEF 25
45 c NEWPER: TO READ AND WRITE DATA FOR A NEW PUMPING PERIOD SUBDEF.- 26
c SUBDEF ~ 27
[o NEWSTP: YO INITIALIZE DATA FOR A NEW TIME STEP SUBDEF 28
c SUBDEF 29
c - meme—- ————e—= -——- cme=a SUBDEF 30
50 c i b SUBDEF 31
o QUTPRT: TO PRINT OUTPUT AT DESIGNATED TIME STEPS SUBDEF 32
(o : SUBDEF 33
= c PIS : TO COMPUTE SOLUTION WITH REVERSE SIP ALGORITHM SUBDEF 34
c SUBDEF 35
55 c SIP ! TO COMPUTE SOLUTION WITH NORMAL SIP ALGORITHM SUBDEF 36

c SUBDEF 37 -~
c reecscesssr e e e ————. -—— et mecemcam——- SUBDEF 38

=
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115 c ABQTTO(T®) 1=QIMENSIONAL EQUIYALENT OF BOTTOM VARDEF 15

c AEL (I# %K) 1-DIMENSIONAL EQUIVALENT OF EL VARDEF 16

[ _H_._‘_,L_Jﬁmm.m__mm_iﬂulVALENT QOF FACT YARDEF 17
o VARDEF 18

B . C AFLLILJ&J__ﬁ..__l:QIﬁEﬂSLQML_E_QlLMLM_FL_H,,- YARDEF 19
120 c . AGL (I#geK) 1=DIMENSIONAL EQUIVALENT OF GL VARDEF 20

c ADLD(Te oK) 1=DIMENSTONAL EQUIVALENT QF OLD VARDEF 21

c VARDEF 22

- T, |+ APERM(T®,) _M_&JQNMMLEMJE _PERM — _VYARDEF 23
[ APHI (I1#J®K) 1=DIMENSIONAL EQUIVALENT OF PHI VARDEF 24

e 125 c AQRE(I#) _A__I_:QILE_N_SI_Q.NALWLQUIMAJ.LN_T...QE QRE [ —..—_VARDEF 25
C VARDEF 26

C AS (I#  eK) 1-DIMENSIONAL EQUIVALENT OF S VARDEF 27

[ ASTRT (I #0%K) 1-DIMENSIONAL EQUIVALENT OF STRT VARDEF 28

e S TS - N —AT(I®g®K)  1-DIMENSIONAL EQUIVALENT OF T Ik i VARDEF 29
130 [ VARDEF 30
_— . C ___ATC (IsjeK)  1=-DIMENSIONAL EQUI_‘_-'ALEN_T_QI,_TE__M___u,,__. VARDEF 31
c ATK(I# j®K) 1-DIMENSIONAL EQUIVALENT OF TK VARDEF 32

c ATR (Ie #K) 1-DIMENSIONAL EQUIVALENT OF TR VARDEF 33

(o VARDEF 234

135 c AV (I®J¥K) 1=DIMENSIONAL EQUIVALENT OF v VARDEF 35

C AWELL (1#J%*K) 1-DIMENSIONAL EQUIVALENT OF WELL VARDEF 36

C AXI (I#g®K) 1-DIMENSIONAL EQUIVALENT OF XI VARDEF 37

c : VARDEF 38

C e temcsra e ———— S e e e cscccace e cccnc e ——— —m———— VARDEF 39

140 c i VARDEF &0

_ [o B TC(I=lsJsK)/DELY (I} VARDEF = 4]
c BLANK (60) CONTAINS BLANK SYMBOLS} VARDEF 42

c BOTTOM (JedJ) ELEVATION OF THE BOTTOM OF THE UPPER UNIT} VARDEF 43

C VARDEF 44

145 c S eemceememmmem—————— Semmmecemcen—a- m—————— e emetccmmeec—————a VARDEF 45

C i VARDEF 46

C coLT MULTIPLYING FACTOR FOR THE TIME STEP} VARDEF &7

c CFLUX INFLOW FROM RECHARGE WELLS (L*®3/T)} VARDEF 48

[ CFLUXT CUMULATIVE VOLUME OF WATER FROM RECHARGE WELLS VARDEF 49

150 c (Le®3); VARDEF 50

9 VARDEF 51

c CHD1 RATE OF OUTFLOW TO CONSTANT HEAD BOUNDARY VARDEF &2

c (L*®3/7)3 VARDEF 53

c CHD?2 RATE OF INFLOW FROM CONSTANT HEAD BOUNDARY VARDEF sS4

155 C (L®®3/T) % VARDEF 55

[3 CHDT CUMULATIVE DISCHARGE TO CONSTANT HEAD BOUNDARY VARDEF 56

[+ (Le®#3)} VARDEF- 57

[ VARDEF 5&

[ CHST CUMULATIVE VOLUME OF WATER INFLOW FROM CONSTANT VARDEF 59

160 C HEAD BOUNDARY (L®®3); VARDEF &0

[ VARDEF 61

° = - — P LT VARDEF 62

C VARDEF 63

Cc D TR{Isd=1oK)/DELX(J)} VARDEF 64

165 c DDN (IMAX) VECTOR THAT CONTAINS DRAWDOWN VALUES (L VARDEF 65

Cc DELT TIME INCREMENT (T)3§ ] VARDEF 66

c ] : VARDEF 67

C DELX(J) ' GRID SPACING IN THE Xx DIRECTION (L)% VARDEF 68

C DELY (1) GRID SPACING IN THE Y DIRECTION (L)} E VARDEF 69

170 C DELZ (K) GRID SPACING IN THE Z DIRECTION (L)} ) VARDEF 70

C VARDEF 71
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,__ g PRNT {122) CONTAINS THE ARRANGEMENT QF SYMBOLS FOR EACH VARDEF 243
c LINE} VARDEF 244

—— - T C. _ Pump - .RISCHARGE FROM WELLS (L#®3/T)j oo ... VARDEF 245 @0 g g
c PUMPT CUMULATIVE VOLUME OF WATER DISCHARGED BY PUMPING VARDEF 246
T N .C e - WELLS (L##3)% . s i MM = VARDEF 247
c VARDEF 248
C  mmem- cemmmme= Lttt e emmmemccc———— ———— VARDEF 249
350 c VARDEF 250
SN 1. —.-C. _ . ar . —— . RECHARGL. RATE(L/T)} g s R s VARDEF 25]
c QRE(I4J) RECHARGE RATE (L/T)} VARDEF 252

e c . QREFLX_ RECHARGE RATE (L®*#3/T)3 e e e i s it o VARDEF 263 _
c VARDEF 254
355 C QRET CUMULATIYE VOLUME OF WATER QERIVED FROM RECHARGE VARDEF 255
c (L#®3) VARDEF 256
gy el - e PHES _ el O ® — SO — VARDEF 257
C  mmmm—eea- m——mmmmae meememmceeeecaa- memmmmmaall e T S VARDEF 258
et o . __ S Sl il i o e —— VARDEF 259
360 c RHO S/DELT (1/T)3 VARDEF 260
c RHOP (20) VECTOR CONTAINING ITERATION PARAMETERSS VARDEF 261
c VARDEF 262
c ekttt bl ool sttt et bnfmbeeimlttod ol batvdeserd VARDEF 263
c VARDEF 264
e 365 —_C_ SUIsdek) STORAGE COEFFICIENT} VARDEF 265
c SPACNG CONTOUR INTERVAL (L)} VARDEF 266
c STOR RATE OF CHANGE IN STORAGE FOR THE TIME STEP VARDEF 267
G (L*®3/T)1 VARDEF 268
- e c » BT PAR A, VARDEF 269
370 c STORT CUMULATIVE VOLUME OF WATER DERIVED FROM STORAGE VARDEF 270
e ) (L®e3); i VARDEF 271
c STRT(IsdrK) HYDRAULIC HEAD AT THE START OF THE SIMULATIONG VARDEF 272
c su - TK(IoJsK)/DELZ (KD} VARDEF 273
c VARDEF 274
315 _ ol SUM TOTAL_ELAPSED TIME IN THE SIMULATION (T)i VARDEF 275
c SUMP TOTAL ELAPSED TIME IN THE PUMPING PERIOD (713 VARDEF 276
_C SUMR SUM_OF RECHARGE AND DISCHARGE RATES FOR THE TIME VARDEF 277
c STEP (L®®3/T)1% VARDEF 278
c VARDEF 279
380 C SYM(17) VECTOR CONTAINING SYMBOLS USED IN THE PLOTI VARDEF 280
c VARDEF 281
c ey VARDEF 282
c VARDEF 283
c T(IsdsK) TRANSMISSIVITY (L*%2/T)} VARDEF 284
385 c TC(IeysK) TRANSMISSIVITY IN THE Y DIRECTION AT I+1/2vJsK VARDEF 285
c COMPUTED AS HARMONIC AVERAGE OF T®FACT/DELY(L/T) VARDEF 286
c TEST =0 CLOSURE CRITERIA SATISFIEDS$ VARDEF 287
c =1 CLOSURE CRITERIA NOT SATISFIED} VARDEF 288
c VARDEF 289
390 c TEST3(ITMX1) MAXIMUM CHANGE IN HEAD FOR THE TIME STEF} VARDEF 290
c TITLE (6) TITLE FOR PLOT# VARDEF 291
c TK(LsJoK) TRANSMISSIVITY IN THE Z DIRECTION AT I,JsK¢1/2 VARDEF 292
C COMPUTED AS HARMONIC AVERAGE OF T#FACT/DELZ VARDEF 293
c OR ENTERED AS INPUT IF ITK OPTION IS USED (L/T) VARDEF 294
395 c VARDEF 295
c TMAX NUMBER OF DAYS IN THE PUMPING PERIOD (713 VARDEF 296
C . ToTLl CUMULATIVE VOLUME OF WATER FROM ALL SQURCES VARDEF 297
c (L®*3)} , VARDEF 298
c TOTL2 CUMULATIVE VOLUME OF WATER DISCHARGED FROM THE VARDEF 299

Fird w0
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,__ g PRNT {122) CONTAINS THE ARRANGEMENT QF SYMBOLS FOR EACH VARDEF 243
c LINE} VARDEF 244

—— - T C. _ Pump - .RISCHARGE FROM WELLS (L#®3/T)j oo ... VARDEF 245 @0 g g
c PUMPT CUMULATIVE VOLUME OF WATER DISCHARGED BY PUMPING VARDEF 246
T N .C e - WELLS (L##3)% . s i MM = VARDEF 247
c VARDEF 248
C  mmem- cemmmme= Lttt e emmmemccc———— ———— VARDEF 249
350 c VARDEF 250
SN 1. —.-C. _ . ar . —— . RECHARGL. RATE(L/T)} g s R s VARDEF 25]
c QRE(I4J) RECHARGE RATE (L/T)} VARDEF 252

e c . QREFLX_ RECHARGE RATE (L®*#3/T)3 e e e i s it o VARDEF 263 _
c VARDEF 254
355 C QRET CUMULATIYE VOLUME OF WATER QERIVED FROM RECHARGE VARDEF 255
c (L#®3) VARDEF 256
gy el - e PHES _ el O ® — SO — VARDEF 257
C  mmmm—eea- m——mmmmae meememmceeeecaa- memmmmmaall e T S VARDEF 258
et o . __ S Sl il i o e —— VARDEF 259
360 c RHO S/DELT (1/T)3 VARDEF 260
c RHOP (20) VECTOR CONTAINING ITERATION PARAMETERSS VARDEF 261
c VARDEF 262
c ekttt bl ool sttt et bnfmbeeimlttod ol batvdeserd VARDEF 263
c VARDEF 264
e 365 —_C_ SUIsdek) STORAGE COEFFICIENT} VARDEF 265
c SPACNG CONTOUR INTERVAL (L)} VARDEF 266
c STOR RATE OF CHANGE IN STORAGE FOR THE TIME STEP VARDEF 267
G (L*®3/T)1 VARDEF 268
- e c » BT PAR A, VARDEF 269
370 c STORT CUMULATIVE VOLUME OF WATER DERIVED FROM STORAGE VARDEF 270
e ) (L®e3); i VARDEF 271
c STRT(IsdrK) HYDRAULIC HEAD AT THE START OF THE SIMULATIONG VARDEF 272
c su - TK(IoJsK)/DELZ (KD} VARDEF 273
c VARDEF 274
315 _ ol SUM TOTAL_ELAPSED TIME IN THE SIMULATION (T)i VARDEF 275
c SUMP TOTAL ELAPSED TIME IN THE PUMPING PERIOD (713 VARDEF 276
_C SUMR SUM_OF RECHARGE AND DISCHARGE RATES FOR THE TIME VARDEF 277
c STEP (L®®3/T)1% VARDEF 278
c VARDEF 279
380 C SYM(17) VECTOR CONTAINING SYMBOLS USED IN THE PLOTI VARDEF 280
c VARDEF 281
c ey VARDEF 282
c VARDEF 283
c T(IsdsK) TRANSMISSIVITY (L*%2/T)} VARDEF 284
385 c TC(IeysK) TRANSMISSIVITY IN THE Y DIRECTION AT I+1/2vJsK VARDEF 285
c COMPUTED AS HARMONIC AVERAGE OF T®FACT/DELY(L/T) VARDEF 286
c TEST =0 CLOSURE CRITERIA SATISFIEDS$ VARDEF 287
c =1 CLOSURE CRITERIA NOT SATISFIED} VARDEF 288
c VARDEF 289
390 c TEST3(ITMX1) MAXIMUM CHANGE IN HEAD FOR THE TIME STEF} VARDEF 290
c TITLE (6) TITLE FOR PLOT# VARDEF 291
c TK(LsJoK) TRANSMISSIVITY IN THE Z DIRECTION AT I,JsK¢1/2 VARDEF 292
C COMPUTED AS HARMONIC AVERAGE OF T#FACT/DELZ VARDEF 293
c OR ENTERED AS INPUT IF ITK OPTION IS USED (L/T) VARDEF 294
395 c VARDEF 295
c TMAX NUMBER OF DAYS IN THE PUMPING PERIOD (713 VARDEF 296
C . ToTLl CUMULATIVE VOLUME OF WATER FROM ALL SQURCES VARDEF 297
c (L®*3)} , VARDEF 298
c TOTL2 CUMULATIVE VOLUME OF WATER DISCHARGED FROM THE VARDEF 299
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400 ¢ SYSTEM (L##3)} VARDEF 300

c VARDEF 301

Rl C CIR(Ledyk) _TRANSMISSIVITY_ IN THE X DIRECTION AT JeJ+l/2sK _ VARDEF 302
C COMPUTED AS HARMONIC AVERAGE OF T®FACT/DELX(L/T) VARDEF 303

et ol o Anllel iy 1% e VARDEF 304
405 C B T L L T T cmmmm——— e eerecmmcemrc e ———— VARDEF 305 .

K VARDEF 306

C UNITS NAME OF MAP LENGTH UNIT VARDEF 307

25 sk . ¢ ; = R _ Y _____VARDEF 308 B

C  ==—ee—- ittt e L EE L LR PP B et VARDEF 309

410 _ G2 &h “xi Ty 7 ks e ) SN = VARDEF 310
c VIIedeK) INTERMEDIATE VECTOR} VARDEF 311

_ . - VF1 (6) ¥ VARIAHBLE FORMAT FOR CENTERING PLOT VARDEF 312
C VFZ (6) VARIABLE FORMAT FOR CENTERING PLOT VARDEF 313

ST 33 c . B L ) e VARDEF 316
415 c VF3(T) VARIABLE FORMAT FOR CENTERING PLOT VARDEF 315

et Wl o _ B o VARDEF 316
c e e il b b L LD D Dbt ———————————— ———— VARDEF 317

[o VARDEF 318

o WELL(IeJeK) WELL DISCHARGE (L®##3/T)1} VARDEF 319

e 420 € WIDTH ___ _ WIDTH OF MODEL (L)} i ) o VARDEF 320
C VARDEF 321

. _iE . . Termmsessmmceals kel ek ol eied Lok i et o e k- deideat e == VARDEF 322
o . VARDEF 323

= C X NET FLOW TO BOTTOM LAYER (L®®3/T)1} VARDEF 324
= 425 C XI(TaJeK) ARRAY CONTAINING INCREMENTAL HEAD VALUES IN SIP VARDEF 325
o€ .. . __SOLUTION (L)} (IR VARDEF 326
Cc XLABEL (3) LAHEL FOR X AXISH VARDEF 327

O s e s e ' VARDEF 328

C XN(100) NUMBERS FOR X AXISH VARDEF 329

430 C XN1 1 INCH/N1#2)3 VARDEF 330

[ XSCALE DIVISION FACTOR TO CONVERT MODEL VARDEF 331

. _ PR - STAL, A _LENGTH UNIT TO UNIT USED IN X DIRECTION ON MAPS} VARDEF 332

C VARDEF 333

=3 & XsF__ X_SCALE FACTOR} o VARDEF 334

435 c VARDEF 335

C  memmm——ee- ——————— ettt ettt ttetdetetented mmmmmeecm—e———— —===== VARDEF 336

C VARDEF 337

C e NET FLOW TO TOP LAYER (L%®3/T). VARDEF 338

C YDIM LENGTH OF AQUIFER IN Y DIRECTION (L) VARDEF 339

440 . c YLABEL(6) _ _ LABEL FOR Y AXIS}H VARDEF 340

C VARDEF 341

o YLEN LOCATION OF NEXT VALUE IN THE COLUMN TO BE VARDEF 342.

C PRINTED} VARDEF 343

___C YN(13) NUMBERS FOR Y AXISI VARDEF 344

445 c YSCALE DIVISION FACTOR TO CONVERT MODEL LENGTH VARDEF 345
. - UNIT TO UNIT USED IN Y DIRECTION ON MAPS} VARDEF 346

& VARDEF 347

o YSF Y _SCALE FACTOR} VARDEF 348

C VARDEF 349

450 ... .c -------------—----------::;;:----------------~-------------------- VARDEF 350

c VARDEF 351

c z . TK(IsJeK=1)/DELZ(K). VARDEF 352

[+ ZLINE LOCATION OF NEXT LINE TO BE PRINTED. VARDEF 353

C VARDEF 354

455 c e e £ e VARDEF 355

- _C i YARDEF 356
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= S e e e e eeee e e mmmecesccceeme e e —————— VARDEF 357
c BT T T e L D DT —— VARDEF 358
= C e T ot gy o B VARDEF 359 T -
460 c START 2
_______________ Syietc - uge :_-_-:f-_--_-::-:-~:-,-:-._'.:.-..-:':-,-.-__-_:-_.-r-,t'---.--'"-,"---:-“"",-:.-::'-:-_-_1-_-_--,:_._ e BTART 3
G A T T APy # a8 0 0w START &
C e L L L L L i i Sl S e e ettt START 5
C START 6
— 465 L - SPECIFICATIONS® = _ A7 SAls - - s «— -_—.__STARY 7
C START 8
= < c 2 : . r 5 . e ... 108 2 -
c === THE FOLLOWING I/0 DEVICES ARE USED === 10s 3
- | B 10S L)
470 c # DEVICE = # UNIT # ® NUMBER = 10s 5
= R C = L BT LA R i e e S 108 6
o ‘CARD READER Ic 5 108 7
— L = o DISKe s s e tons su m s vy o+ 1t L — —— — 105 8
c CARD PUNCH oc 7 10s 9
475 c LINE PRINTER pe 6 105 10
c 10s 11
— -COMMON_ #7104/ IC s JD » OC 5w OP e S, 105 12
c 108 13
————— = - oo . INTEGER 1CeIDs0Ce0P s s 105 14
480 REAL LHEAD2s LHEAD4 . JEC FIXDIM 33
c 10S 15
c CHT1 2
e o€ === THE FOLLOWING ARE INDEPENDENT OF MODEL DIMENSIONS === CMT1 3
C CMT1 4
L 1 T - R SN Y SR o Al ok M B - CCK 2
COMMON /CK/ CFLUXT » CHDT *» CHST » ETFLXT » FLUXT s FLXNT CCk 3
} PUMPT, QRETs STORT, STORLZs STORL&, SFAC2y SFAC4y SUBH2s, SUBH4 JEC FIXDIM 29
c CCK 5
c 10 CDPARAM 2
490 COMMON /DPARAM/ B +» D » F 9+ H 3 RHO » SU » 2 CDPARAM 3
_ o G R —— S . PR g CDPARAM &
c CHDG e
COMMON /HDG/ HEADNG (33) CHDG 3
c CHDG 4
-495_ c CINTEGR 2
COMMON /INTEGR/ IQs I0 ¢ Il » I2 » IDKI » IDK2y IDRAW » IERR CINTEGR 3
1L IFINAL » IFLO » IHEAD o IMAX » IPUl , 1IPU2 » JGRE 9 JT » ITK , CINTEGR 4
2 ITMAX s ITMX1 » IWATER » JQs J0 s JI 5 J2 v Kde KO » K1 » K2 » CINTEGR &
3 KP o KT » KTH » LENGTH s NCH 3 NPER s NUMT o NWEL CINTEGR 6
500 4 o+ NPWELLe IPWELL+y I5S249ICHPNT+ILHEAD JEC FIXKDIM 32
RIS - e : CINTEGR 7
c CPR 2
= - COMMON: /PR/ BLANK(60) s DIGIT(122) » DINCH , FACT]l o+ FACT2 o CPR 3
1 Nl 4 N2 » N3 » NA(4) o PRNT(122) » SYM(1T) » TITLE(6) » UNITS » CPR 4
505 2 _VFLI(6) » VFR(6) » VF3I(T) s XLABEL(3) s XAN(100) ¢ XNl » XSCALE » CPR 5
3 YLABEL(6) » YN(13) » YSCALE CPR 6
SRS ¢ PRI WIT .5 1 7.1 0 CPR 7
c CSARRAY 2
e e COMMON /SARRAY/ IGHK(13) CSARRAY_ 3
510 C CSARRAY 4
c : CSPARAM 2
COMMON /SPARAM/ COLT s DELT s ERR s QR » SUM » SUMP v TEST » TMAX CSPARAM 3
c . _ ’ CSPARAM 4

109 mao)
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c MAX] 2
515 c === THE FOLLOWING ARE DIMENSIONED FOR THE FOLLOWING LIMITS === MAX1 3
e e - L . _=== IE_QTHER LIMITS ARE NEEDED » _ADD COMDECK MAX AND DEFINE NEWMAX _ MAX] 4 [
c MAX1 5
e e m=es c - MODEL 1S DEFINED ON ARRAYS (63+673b5)s OR (22+2495)==DEPENDING FIXDIM _ 34
C ON THE DEFINE CARDS==- ®DEFINEsD515002y OR #DEFINELs D202504 FIXDIM 35
520 c PARAMETER (DIMENSION) BASED ON L IMIT OF MAX] 8
C ] MAX1 9
o ipamemmr i c ~ . ...DDN(100) . 1 _MAXIMUM HORIZONTAL DIMENSIQN=100 _ _MAX] 10 —
C FLOH(IUO).JFLO(IDU-al MAXIMUM CONSTANT HEAD NODES=100 MAX]1 11
c I1TT0(100) ’ MAXIMUM TIME STEPS = 100 _MAX1 12 . S
525 C LEVELit?);LtVELd(Q) MAXIMUM LEVELS PRINTED IN MAPS=Y MAX1 13
[o = RHOP (20) MAXIMUM JTERATION PARAMETERS=20 MAX1 14
C TEST3(101}) MAXIMUM ITERATIONS = 100 MAX1 15
- = - L+ LA TRy bu bl A e e MAX1 16 _
COMMON/MAX/DDN{O6T) +FLOW(4221) +ITTO(60) s JFLO(422103) FIXDIM 38
SESRR - [ PR . .1% LEVEL1(9)+LEVEL2(9)+RHOP(20)+TEST3(b1) . F1XDIM 39
C ' MAX] 29
C CGEN 2
C === THE REMAINING SPECIFICATIONS DEPEND ON MODEL DIMENSIONS CGEN 3
_ c _AN _APPROPRIATE SEY OF SPECIFICATIONS MUST BE SELECTED AT CGEN &
535 C THE TIME THE PROGRAM IS COMPILED. THIS IS ACCOMPLISHED BY CGEN -5
T - ___ A DEFINE STATEMENT IN UPDATE. AT THIS TIME SPECIFICATIONS CGEN 6
C HAVE BEEN WRITTEN FOR THE FOLLOWING == . CGEN 7
C NUMBER OF CGEN 8
[ ROWS COLUMNS LEVELS ® DEFINE # CGEN 9
_ 540 .. G _ 20 _ 25 2 pa2o2s0e CGEN 10
c 22 24 5 D202504 JEC FIXDIM 30
[ 63 67 S . _D515002 o . . JEC FIxD!M 31
c . ] CGEN 13
C === IN ADDITION + FOR PROBLEMS WITH RECHARGE TO THE TOP LAYER»s CGEN 14
545 c DEFINE RECHARGE CGEN 15
c . CGEN' 16
c === FOR PROBLEMS WITH AN UNCONFINED TOP LAYER ’ CGEN. 17
= &, _DEFINE WATERTABL . CGEN- 18
c CGEN - 19
550 [ === THE SEJ HERE WAS GENERATED BY THE FOLLOWING CARDS CGEN 20
[+ WITH # STARTING IN COLUMN 1 CGEN 2l
_ c #DEFINE D515002 CGEN 25
[ CGEN 32
c : c515002 2
555 [ ==« THE FOLLOWING ARE DIMENSIONED FOR 63 NODES IN THE Y=DIRECTION FIXDIM 27
c (I.Es 63 ROWS)s 67 NODES IN THE X=DIRECTION (l.Es 67 COLUMNS) FIXDIM 28
c + AND 5 NODES IN THE Z~-DIRECTION (I«Ee 5 LEVELS) === Cc515002 5
c — . c515002 6
COMMON/ARRAY1/DELX(67)sDELY (63) oDELZ(5) sFACT (5+3) FIXDIM 13
560 COMMON/ARRAZ/OLD(63+6T95) sV (6396795)95(6396795) FIXDIM 14
COMMON/ARRAY3/STRT (6396T95) s T(6396795) s TR(6396795) FIXDIM 15
COMMON/ARRAY4/TC(6396T95) 9 TK(63967+5) yWELL (6396795) FIXDIM 16
[4 o wand 515002A: 6
COMMON/ARRAYS/EL (63967 95) sFL ({6396705) yGL (63+6745) FIXDIM 20
565 COMMON/ARRAY6/PHI (63+6795) 9 ISTOR2(63067) s ISTOR4(63+67) FIXDIM 21
COHMQN/ARRAYT/)(I(63:67-5}:0508(63-67 s LHEADZ2(63967) s FIXDIM 22
1% LHEAD4(63+67) FIXDIM 23
c 5150028 5
. LEVEL 2 +OLDsSTRT#TCeEL®XI 5150028 6
570 c = 5150028 7
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c CMINR 2
(o === THE FOLLOWING IS USED TO CONSERVE STORAGE FOR A PROBLEM CMTNR 3
c ~MITHOUT RECHARGE TO THE TQP LEVEL === CMINR_. & o —~
c meeese —ccesmsecs CMTNR 5
575 c = s . CMTNR ___6_. ST -
c NR e
COMMON /RCHRG/ WQRE (ls]) NR 3
c NR 4
e C. 5 i CMINWT _ 2 - —
540 C === THE FOLLOWING IS USED TO CONSERVE STORAGE FUK A PROBLEM CMTNWT 3
. e IN WHICH THE TOP LEVEL IS CONFINED . CMTINNWTY & _ o
C meeee——— CMTNKWT 5
c —— NWT 2
COMMON /TABLE/ BOTTOM(lsl} 4+ PERM(ls1) NWT 3
_ 585 C _ i . o _ NWT & .
c === THE FOLLOWING 1=-DIMENSIONAL ARRAYS ARE EQUIVALENT TO THE - EQCOM 2
— : [ ABOVE ARRAYS WITH THE SAME NAME EXCEPT FOR THE LEADING ®an . __EQCOM. 3
[+ EQCOM - 4
[ - EQCOM 5
590 c (ABOTTOM IS TRUNCATED TO SIX CHARACTERS AS ABOTTO) EQCOM 6
_ c o e, e el k- . 51500244 2
UIMENSION AFACT(15)+A0LD(21105) sAPHI(21105) sAS(21105) s FIXDIM - 17
o . —e———18 ASTRT(21105) AT (21105) yATC(21105)sATK (2] 105) sATR(21105) s _ FIXDIM 18
2% AWELL (21105) - FIXDIM 19
595 c 5150024A o
8 515002BA 2
L OIMENSION AEL(ENOS);AFL(?HOS)u{@_l,j__l!,j),_cﬁ_v_i__a_l_lggl‘o_gg(_l_(_g;ﬂlﬁ__s_l FIXDIM 24
< 515002BA &
) o @ T L S - NRA 2
600 DIMENSION AQGRE (1) NRA 3
C NRA &
C NWTA 2
ik = DIMENSION ABOTTO(1) s APERM(1) _ g w7l At b . NWTA 3
c NWTA [3
605 [o 4 o o C EQUIV 2
EQUIVALENCE (FACTyAFACT) » (OLDsAOLD) » (PHIsAPHI] o (SeAS) » EQUIV 3
1 (STRTWASTRT) » (T9AT) » (TCeATC) s (TKyATK) » (TReATR) ’ EQUIV 4
2 (WELL+AWELL) » (ELsAEL) + (FL#AFL) s (GLsAGL] (VeAV) EQUIV - §
3 (X1.AXI) + (GREJAQRE) s (BOTTOMsABOTTO) s (PERM,APERM) EQUIV 6
610 c _EQUIV 7
(5 ENDD 2
[+ ——— comm—— - e te e cccccccm e — ENDD 3
C LR R B T TR TR N SR S Y & # 8 8 # B8RO B H ow ENDD &
[ et Ll e —————— - e e e e e e e s e s S n . —————————— ENDD 5
615 [o \ ENDD 6
COMMON /RIVR/ NRC (10} 9NADD(10) +RG(10) sVK(20) sRIVER(20) yQMAX (20) ENDD 7
1o INDX (2092} sQRA (20520) 9QS(10) sNR oNTOT»TO(10) ENDD 8
[» ==<ELIMINATE THE INTERPAGE GAP === : FD3D 25
c FD30 26
620 PRINT 1000 FD3D 27
1000 FORMAT (1HQ) s FD3D 28
c FD3D 29
c FD3D 30
c FD3D 31
625 [ : FD3D 32
c ===READ AND WRITE DATA AND INITIALIZE VARIABLES=== FD3D 33
C FD3D 34

)

Fird wang

=
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PROGRAM MODEL = 76/76  0PT=2 ’ FTN 4.6+633A ~ " 01/19/79 (09,.,18,36 PAGE 12
CALL DATAIN MAN1200 FD3D 35
C BOBHBODOEEE : FD3D 36
. 630 e ___MAN1210 FD3D 37
C ~==COMPUTE TRANSMISSIVITY FOR UNCONFINED LAYER=== MAN1220 FD3D 38
s et e B e e e s FD3D 39
IF (IWATER<EG.ICHK(6)) CALL TRANS MAN1230 FD3D 40
C R RO RN BT R RO RS CR RN T RE NGRS S B FDSD ‘l
635 c MAN1240 FD3D 42
—_— c _.COMPUTE_ T COEFFICIENTS FOKR ALL LAYERS _ R I FD3D 43
c FD3D 44
I _ . CALL TCOF e e = o ___MAN1260 FD3D 45
C LA L2322 %) FD3D &6
640 c MAN1270 FD3D &7
(o ===COMPUTE AND PRINT ITERATION PARAMETERS=== FD3D 48
_____ S C. e e FO3D 49
CALL ITER MAN1290 FD3D 50
e o C_ srgosoaon e S W — FD3D 51
645 (o4 MAN1300 FD3D 52
c -==-READ TIME PARAMETERS AND PUMPING DATA FOR A NEW PUMPING PER]IOD=-MAN1310 FD3D 53
c FD3D 54
_ .. B0 CALL NEWPER o ) MAN1320 FD3D 55
C eRocBdaeRBeY : o FD3D 56
I -1-1' e o . . o MAN1330 FD3D 57
C ===START NEW TIME STEP COMPUTATIONS=== . MAN1370 FD3D 58
C FD3D 59
90 CALL NEWSTP MAN1380 FD3D 60
. C__ ewsessassues _ . FD3D 61
655 Cc MAN1390 FD3D 62
e €  ===-START NEW _ITERATION IF MAXIMUM NO. ITERATIONS NOT EXCEEDED=-=-=- MAN1400 FD3D 63
[ FD3D 64
100 CALL NEWIT MAN1430 FD3D 65
[ #asndnoade FD3D 66
660 ___ __ C___ — e — R SP31000 FD3D 67
o ===COMPUTE TRANSMISSIVITY AND T COEFFICIENTS FOR UPPER SP31010 FD3D " 68
C HYDROLOGIC UNIT WHEN IT IS UNCONFINEQ=== SP31020 FD3D 69
c FD3D 70
IF (IWATER.NE.ICHK(6)) GO TO 120 SP31030 FD3D 71
665 c FD3D T2
CALL TRANS o SP31040 FD3D 73
Cc HEBRRDOBEN FD3D T4
c FD3D 7%
CALL WTTCOF FD3D 76
670 c LT T T eTs FD3D 77
C SP31050 FD3D 78
C ===CHOQSE SIP NORMAL OR REVERSE ALGORITHM=== . SP31060 FD3D 79
[« FD3D 80
o 120 IF (MOD(ITs2)) 200+200+300 SP31070 FD3D 8l
675 C FD3D 82
200 CALL SIP FD3D 83
C sasotone FD3D 84
c - FD3D 85
GO TO 400 FD3D 86
680 c FD3D 87
300 CALL PIS FD3D 88
[ LI T XYY FD3D 89
Cc FD3D 90
... 400 CONTINUE FD3D 91
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PROGRAM MODEL T16/76 OPT=¢ “FTN 4,6+433a 01719779 09,18,.36 PAGE 13
689 C FD3D 92
C ===IF SOLUTION NOT OBTAINED START A NEW ITERATION=== MAN1650 FD3D 93
== vt | o8 o ——— St W e, — _— _FD3D _ 94
IF (TEST.EQ.ls) GO MAN1460FD3D 95
= = X e SRR R L T e L el MAN]1470 FD3p 96
690 c ===PRINT QUTPUT AT DESIGNATED TIME STEPS==a MAN1480 FD3D 97
C FD3Dp 98
CALL OuTPT FD3D 99
e~ .. €. L BARRGERDORE . AL e - i —._._FD3D 100
C MAN1500 FD3D 101
= _695 c ===1F PUMPING PERIOD NOT COMPLETED START A NEW TIME STEP=-= FD3D 102
c FD3D 103
I IF (JFINAL.NE,1) GO TOQO 90 MAN1520 Fp3p 104
Cc MAN]1530 FD3D 105
e C ===]F SIMULATION NOT COMPLETED START A NEw PUMPING PERIOD===_ _FD3p 106
700 c FD3D 107
e e IF_(KPaLT.NPER)L.GO TO O . . _ L MAN]S550 FD3D 108
C MAN1560 FD3D 109
(o} ===NORMA|l TERMINATION=== FD3D 110
c FD3D 111
705 i STOoP] _ e MAN1570 FD3D 112
C FD3D 113
T - oo BNDE TMERES - L L _ _ MAN]720=FD3D 114

o
1 | 3 1 ) . . . 1 .
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--— COMPUTE A VOLUMETRIC BALANCE

- - - - - - - - - - - - ettt 1 o | .4

FD3D 11

FD3D 11

6

8
9

CHK 40 FD3D 11

FD3D 12

0

50 FD3D 121

popopono
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R NN A N

# FOR SUBROUTINE CHECK #

e e . START

DCHECK

START
START

START
START

SPECIFICATIONSe

=== THE FOLLOWING 1/0 DEVICES ARE USED ===

* DEVICE ¢

& UNIT @

* NUMpER #

START
START

T ~LOS* -

I0S

10s
108

20

CARD READER

JC.. . .

Nnoloocopoooocloooo

DISK

_ ... CARD PUNCH

D
oc

LINE PRINTER oP

108
10S

108
10S

10s
10s

—

=
-

QD@ & W e~ e W

REAL LHEAD2» LHEAD4 __

COMMON /sI0/ IC » ID ¢ OC » OP

INTEGER ICsID90CyOP

10S
108

JEC

L it

105
FIXDIM 3

iwmn

3

10S
CMT1

-
o

=== THE FOLLOWING ARE INDEPENDENT OF MQDEL DIMENS]ONS ===

CMT1
CMT1

35

ooop o

COMMON /CK/ CFLUXT » CHDT y CHST » ETFLXT

y FLUXT

2 FLXNT o

CCK
CCK

1 PUMPTes QRET» STORTs STORL2s STORL&y SFACZ2y SFAC4y SUBHZ2» SUBH4

JEC

FIXDIM 2
CCK

(2] 9]

COMMON /DPARAM/ B o

D ¢+ F » H » RHO » SU » Z

CDPARAM
CDPARAM

40

CDPARAM
CHDG

COMMON /HDG/ HEADNG(33)

CHDG
CHDG

45

(2] gl 00

COMMON /INTEGR/ 1Qy

1

IFINAL »

10 » I1 » J2 » IDK]l » JDKZ»

IDRAM

» JTERR »

CINTEGR
CINTEGR

IFLO + IHEAD » IMAX » IPUIL

IPUZ » IWRE

3 KP ¢ KT 9 KTH ¢ LENGTH » NCH ¢ NPER » NUMT » NWEL

4 9 NPWELLy IPWELLS

155249 ICHPNT 9 ILHEAD

IT o ITK »

2 ITMAX_ s ITMX1 » IWATER s JQy JO s J1 » J2 o KGs KO o K1 5 K2 »

CINTEGR
CINTEGR

JEC

CINTEGR
FIXDIM 3

50

0O

CINTEGR

CPR

1

COMMON /PR/ BLANK(60) s DIGIT(122) s+ DINCH »
Nl o N2 o N3 o NA(4) » PRNT(122)

» SYM(L1T)

FACT1

s FACTZ ,
s TITLE(6) » UNITS

CPR
CPR

55

e
3

VFl(6) »
YLABFL (6)

VF2(6) »
s YN(13)

VF3(T) » XLABEL(3).
+ YSCALE

XN(100)

» XNl

» XSCALE o

CPR
CPR

CPR
CSARRAY

U o U8 W =N oW 3 W8 W e whe oW e w

Fies mrO1
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SUBROUTINE CHECK 76776 OPT=2 ) FTN 4,6+4334 01/19/79 09.18.36 PAGE
_ COMMON /SARRAY/ JCHK(13) CSARRAY 3
& CSARRAY &
_ .60 B s . _ e . CSPARAM 2 _
COMMON /SPARAM/ CDLT o DELT » ERR » QR s SUM s SUMP s+ TEST TMAX CSPARAM 3
e C . e i O iy e R I CSPARAM 4
[ MAX1 2
C === THE FOLLOWING ARE DIMENSIQONED FOR THE FOLLOWING L IMITS === MAX1 3
65 c === IF OTHER LIMITS ARE NEEDED s+ ADD COMDECK MAX AND DEFINE NEWMAX MAX] 4
ENI...{ . A S8 e e e e e W - S SR G BomE. MAX] L —
(A MODEL IS DEFINED ON ARRAYS {(63,6745)y OR (22+26+5)==DEPENDING FIXDIM 34
C ON 'THE DEFINE CARDS=-- #DEFINE.D515002y OR “DEFINE, D202504 _FIXDIM 35
C PARAMETER (DIMENSION) .BASED ON LIMIT OF MAX1 8
70 [ _ MAX] 9
[ DDON(100) MAXIMUM HORIZONTAL DIMENSION=100 MAX1 10
— _ C LFLOW{100)+JFLO(]0093) MAXIMUM CONSTANT HEAD NODES=100 __MAX] 11
C ITTO(100) MAXIMUM TIME STEPS = 100 MAX1 12
e = = =€ _ . AW,WHLEEELljgiiLEYELB(9)WHTMA£15UM”LLVQL5_ERINIED_LM-E&EﬁEﬁL”“_n____‘BAEJ_ 13 _
75 c RHOP (20) MAXIMUM ITERATION PARAMETERS=20 MAX1 16
c TEST3(101}) MAXIMUM JTERATIONS = 100 MAX] 15
c MAX 1 le
. COMMON/MAX/DDN(6T) s FLOW (4221) s ITTO(60) .9 JFLO(422143) » FIXDIM 38
1% LEVEL1(9)¢LEVEL2(9)+RHOP (20) +TEST3(61) FIXDIM. 39
SR || USRS iy i MAX1 29
c . C515002 2
C ~=- THE FOLLOWING ARE DIMENSIONED FQR 63 NODES IN THE Y=DIRECTION FIXDIM 27
C {I.E« 63 ROWS)s 67 NODES IN THE X-DIRECTION (I.E., 67 COLUMNS) FIXDIM 28
_C s AND 5 NODES IN THE Z=DIRECTION (I.Ee 5 LEVELS) === C515002 S
85 C €515002 6
L QQﬂHQH/nRRAYl/DELX(&T)|DELY(63)-DELZ(S)cFﬂCT(ﬁljju FIXDIM 13
COMMON/ARRAZ2/0LD (63+6795) sV (6396715) 45 (63+6795) FIXDIM 14
COMMON/ARRAY3/STRT (6316795} 9T (63+6795) sTR(6396715) FIXDIM 15
COMMON/ARRAY4/TC(6396735) s TK(63+67495) sWELL (63+6715) FIXDIM 16
90 L = T ot ez (v S o o 515002A 6
COMMON/ARRAYS/EL(63+6T95) sFL(63¢6705) sGL(6306795) FIXDIM 20
_ R AﬁEgﬂﬂgﬂiaﬁﬁﬁiéifﬂliéij67-5}11§IQR2¢°3'ﬁ71'ISTQBEQEEAQIJH FIXDIM 21
COMMON/ARRAYT/XI (6396T795) sCSUB (63+167) s LHEAD2(63v67) » FIXDIM 22
1% LHEAD4 (63+67) FIXDIM 23
95 c 5150028 5
LEVEL 2 +OLDsSTRTsTCyELXI 515002B 6
[ 5150028 7
_c _ CMTNR 2
[+ === THE FOLLOWING IS USED TO CONSERVE STORAGE FOR A PROBLEM CMTNR 3
100 c . WITHOUT RECHARGE TO THE TOP LEVEL w== CMTNR &
c mmemme —emeceeae CMTNR 5
- ... C CMTNR 6
c NR 2
COMMON /RCHRG/ QRE(1s1) NR 3
105 C NR 4
c : : . CHMTNNWT 2
C === THE FOLLOWING IS USED TO CONSERVE STORAGE FOR A PROBLEM CMTNWT 3
c IN WHICH THE TOP LEVEL IS CONFINED — CMTNNT 4
c e e o e CHMTNWT S ,
110 c : NWT 2
COMMON /TABLE/ BOTTOM(lsl) » PERM(1,1) NWT 3
Cc : NWT 4
Cc === THE FOLLOWING 1=-DIMENSIONAL ARRAYS ARE EQUIVALENT TO THE EQCOM 2
C ABOVE ARRAYS WITH THE SAME NAME EXCEPT FOR THE LEADING “aAnm EQCOM 3

-

-
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SUBROUTINE CHECK 76/76  OPT=2 FTN 4,6+433A 01/19/79 09.18,36 PAGE
115 C FQCOM 4
c - EQCOM 5
s g _. C. ._.___(ABOTTOM IS TRUNCATED TO SIX CHARACTERS AS ABOTTO) ... _ EQCOM _ 6 . - ..
¢ 515002AA 2
SIS 4.8 . DIMENSION. AFACT(15)A0LD(21105)sAPHI(21105)+AS(21105)y _ FIXDIM 17
120 1$ ASTRT(21105)sAT(21105)sATC(21105)»ATK(21105)+ATR(21105) FIXDIM 18
2% AWELL (21105) FIXDIM 19
C 515002AA 6
i e it SR R e s G A R B I 515002BA 2
DIMENSION AEL(21105)+AFL(21105)9AGL{21105)9AV(21105)9+AXI(21105) FIXDIM 24
125 R T - SN £ D U [ 515002BA &
C NRA 2
DIMENSION AQREC(]) NRA 3
c NRA 4
ALV _, A ¢S I s\ S S B e A NWTA 2
130 DIMENSION ABOTTO(1) + APERM(1)} NWTA 3
A _ C . el E P T R S YT R S v o S Y R ___NWTA 4
o EQUIV 2
EQUIVALENCE (FACTWAFACT) » (OLDvAOLD) » (PHI+APHI) v (S+AS) o EQUIY 3
1 (STRT+ASTRT) » (TsAT) » (TCsATC) » (TK4ATK) » (TReATR) EQUIV 4
135 2 (WELLsAWELL) » (ELsAEL) » (FL9AFL) » (GL#AGL) 3 (VsAV) » EQUIvV 5
3 (XI4AXI) +» (GREJAQRE) + (BOTTOM;ABOTTO) » (PERM,APERM) EQUIV 6
[ EQUIV 7
C . COMBAL 2
COMMON /BALNCE/ CFLUX+CHD1+CHD2sDIFFsETFLUXsFLUXSFLUXSeFLXNs COMBAL 3
140 1 FLXPT sPERCNTs+PUMPsQREFLX+STOR'SUMRTOTL1TOTLZ COMBAL &
c COMBAL 5
C ENDD 2
_c e e e e e s s e e e e e e s m e e, e e e e e essss—e—eec—————— ENDD 3
Lo # 0 & # & & % 0 0 # @ @ # & # & O H $ S B K & A8 G ENDD &
145 [ D ettt ettt eetetelerteteietetettostetestesmtestetesteseiestedietetetes ENDD 5
c ENDD 6
_ COMMON /RIVR/ NRC(10) sNADD(10)sRQ(10)+VK(20) ¢RIVER(20) sGMAX(20) ENDD 7
1+INDX(20+2) 9QRA(20920) 9GS (10) sNR sNTOT»TQ(10) ENDD 8
[ FD3D 123
150 3 ===INITIALIZE VARIABLES==- CHK 260 FD3D 124
c * FD3D 125
PUMP=0, CHK 270 FD3D 126
STOR=0, CHK 280 FD3D 127
FLUXS=0,0 CHK 290 FD3D 128
155 CHDI=0,.0 CHK 300 FD3D 129
CHD2=0,0 CHK 310 FD3D 130
FLAX = 0,0 FD3D 131
QREFLX=0, CHK 320 Fp3ap 132
CFLUX=0, CHK 330 FD3D 133
160 FLUX=0, CHK 340 FD3D 134
ETFLUX=0, CHK 350 FD3D 135
FLXN=0,0 . CHK 360 FD3D 136
11=0 . CHK 370 FD3D 137
c . - CHK- 390 FD3D 138
165 c -==COMPUTE RATES+sSTORAGE AND PUMPAGE FOR THIS STEP=== CHK 400 FD3D 139
C FD3D 140
DO 220 K=1sK0 CHK 410 FD3D 141l
DO 220 I=2sI1 CHK 420 FD3D 142
DO 220¢ J=2sJ1 CHK 430 FD3D 143
170 C FD3D 144
[ ===SKIP COMPUTATIONS IF NODE IS INACTIVE=== FD3D 145

fire wa0
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0PT=2

SUBROUTINE CHECK T76/76 FTIN 4,6+433A 01/19/79 09,18.36 PAGE 4
o FD3D 1466
IF (T(I+JsK)<EQ.0.) GO TO 220 CHK 440 FD3D 147
el 27 o = LEn AREA=DELX (J)®DELY (1) CHK 450 FD3D 148
175 ¢ CHK 470 FD3D 149
- = C ===COMPUTE FLOW RATES TO AND FROM CONSTANT HEAD BOUNDARIES=== CHK 480 FD3D 150
€ FD3D 151
IF_(S(IsJsK)eGE.0.,) GO TO 180 CHK 460 FpD3D 152
II=11+1 CHK 490 FD3D 153
i = -leo0 FLOW(II)=0. - - ) _CHK 500 Fp3D 154
JFLO(ITel)=K CHK 510 FD3D 155
______________ i e —e . MELOAITe2)=I e CHK 520 FD3D 156
JFLO(IIe3)=d CHK 530 FD3D 157
C FD3D 158
185 G wmeWESTeem ~FD3D 159
S e - SN 3 ) 1 Ul N e e o e e a3 FD3D 160
IF (S(Isu=10K)eLTe0euORaT (IoJ=1sK).EG.0e) GO TO 30 CHK 540 FD3D 161
e Xz (PHI (19 JoK)=PHI(I9J=19K))®TR(LsJ=1sK) ®DELY(I) o CHK 550 FD3D 162
FLOW(IT)=FLOW(II) +X CHK 560 FD3D 163
190 IF _(X) 10+30920 CHK 570 FD3D 164
10 CHDL=CHD1+X CHK 580 FD3D 165
GO TO 30 Eiy g i s CHK 590 FD3D 166
20 CHD2=CHD2+X CHK 600 FD3D 187
_ _ X e == FD3D 168
195 C ~eeEASTe== FD3D 169
c FD3D 170
30 IF (S(IvJ*19K)alTe0eeOReT(I+J*13K)EG+0s) GO 7O 60 CHK 610 FD3aD 171
X= (PHI (IsJeK)=PHI (IsJ*+1eK))*DELY (1) ®TR(IsJsK) _ CHK 620 FD3D 172
FLOW(IT)=FLOW(II)*X CHK 630 FD3D 173
200 . . IF (X) 40+60+50 FhEecmn. [ CHK 640 FD3D 174
60 CHDl=CWD1*x ~~— ~~—~——TT——— CHK 650 FD3D 175
GO TO 60 CHK 660 FD3D 176
50 CHD2=CHD2+X CHK 670 FD3D 177
e il 3 1.3 Ty 2 FD3D 178
205 ¢ ===D0WN==~ FD3D 179
_C ELihe FD3D 180
60 IF (K,EQ.1) GO TO 90 “ CHK 680 FD3D 181
IF (S{IsJoeK=1)slTo0seOReT(IsJsK=1)oEQaDs} GO TO 90 CHK 690 FD3D 182
X={PHI(1sJsK)=PHI (I1sJsK=1))#TK(IyJsK=1)"AREA®2,7 (DELZ (K] +DELZ (K~1J1CHK T00 FD30 183
_ 210 _ 1) - CHK 710 FD3D 184
FLOW(II)SFLOW(II) +X CHK 720 FD3D 185
IF (X) 70+90+80 CHK 730 FD3D 186
70 CHD1=CHD1+X CHK 740 FD3D 187
GO TO 90 CHK 750 FD3D 188
215 80 CHD2=CHD2¢X CHK 760 FD3D 189
G . . FD3D 190
c eweePecs FD3D 191
c FD3D__ 192
90 IF (K.EQ.K0) GO TO 120 CHK 770 FD3D 193
229 IF (S(IeuJoK*1) ol Te0uuOReT(IsJsK+1l)aEQs0s) GO TO 120 CHK 780 FD3D 194
X=(PHI(I9JoK) =PHI(I+JeKe1))®TK (T9JsK) *AREA®2,/ (DELZ (K) +DELZ(K*1)) CHK 790 FD3D 195
I FLOW(II)=FLOW(II) X CHK 800 Fp3D 196
IF (X) 100951204110 CHK 810 FD3D 197
100 _CHD1=CHDl+X CHK 820 FD3D 198
225 G0 TO 120 CHK 830 FD3D 199
110 CHD2=CHD2+X CHK 840 FD3D 200
"L : FD3D 201
[» ===NORTH=== FD3D 202

©




61-111

|

SUBROUTINE CHECK T6/T6  OPT=2 FTN 4,6+4334 T01/19/79  09.18.36 "PAGE
c FD3p 203
230 120 IF (S(I=19JsK)aLTe0aaO0ReT(I=10sJrK)oEQs0e) GO TO 150 CHK 850 FD3D 204

. A= (PHI(TadeK)=PHI{I=12JsK) 1 #TCAI=1sJsK)®DELX(J) .

. __CHk 860 FD3D 205

FLOW(TII)=FLOW(II) +X CHK 870 FD3D 206
J— - CIF (X3 13091505140 . . _ o _.__CHk B8O FD3D 207
130 CHDLl=CHD1+X CHK 890 FD3D 208
235 GO YO 150 CHK 900 FD3D 209
140 CHD2=CHD2+X CHK 910 FD3D 210
e e o 9 04 i e — i <2 EDAD: 211
C —==SO0UTH=== FD3p 212
e S c iy =S A s 2 2 it B ‘e __FD3D 213
240 150 IF (S(I419JsK)eLTa0asORT(I*1sJsK)aEQaOs) GO TO 220 CHK 920 FD3D 214
%= (PHT (LaslsK)=PHT (T+19oJoK))®*TC(IoJsK)®DELX(J) ChK 930 FD3D 215
FLOW(II)=FLOW(II) X CHK 940 FD3D 216
R I S~ . IF {X)_16022204170 e i CHK 950 FD3D 217
160 CHD1=CHDl+X CHK 960 FD3D 218
__245 | _ __ GO 10 220.. . daa Sk o s aiean e _ CHK 970 FD3D 219
170 CHD2=CHD2+X CHK 980 FD3D 220
GQ TO 220 CHK 990 FD3D 221
C CHK1000 FD3D 222
_c -==RECHARGE. _AND WELLS=== P P CHkl0l0 FD3D 223
250 c ‘ FD3D 224
i 180 _IF (K EQ.K0eANDs 1GRE.EQoICHK (T1) GREFLX=QREFLX+QRE(IsJ)®AREA CHK1020 FD3D 225
IF (WELL (IsJeK)) 19092104200 : CHK1030 FD3D 226
190 PUMP=PyMP+WELL (1sJsK) ®AREA CHK1040 FD3D 227
GO TO 210 CHK1050 FD3D 228
255 200 CFLUX=CFLUX+WELL (IsJsK)®AREA CHK1060 FD3D 229
c CHK1070 FD3D 230
... &.__ ===COMPUTE VOLUME FROM STORAGE=== - CHK1080 FD3D 231
[ : FD3D 232
c COMPUTE TOTAL STORAGEs CLAY STOR 2+ CLAY STOR 4» AND ACCUMULATE JEC FIXFD 1
260 [ SUBSIDENCE. JEC FIXFD 2
210 XH = QID(IsJeK) = PHI(IsJeK) JEC FIXFD 3
XS = S(IsdeK) JEC FIXFD 4
IS =z XS * XH o R I WP JEC FIXFD 5
STORX = TCS * AREA JEC FIXFD 6
265 STQR = STOR ¢ STORX JEC FIXFD 7
GO TO (2159202+21592049215) K JEC FIXFD 8
P02 _STORLZ = STORL2 * STORX JEC FIXFD 9
CSUB(IesJ? = CSUB(IsJ) + TCS JEC FIXFD 10
GO _T0 215 JEC FIXFD 11
270 206 STORL& = STORL4 + STORX JEC FIXFD 12
CSUB(Isy) = CSUB(Isd) + TCS JEC FIXFD 13
215 CONTINUE JEC FIXFD 14
N - B pns FD3D 234
o =m=| EAKAGE==~ FD3D 235
275 216 _IF (K _.NE. KO ) GO TQ 220 _ FD3D 236
1F (NR.EQ.0) GO TO 220 FD3D 237
FLUXS=FLUXS*QRA(IsJ) *AREA FD3D 238
IF(QRA(I9J) oLTe0e) GO TO 217 FD3D 239
i FLAX=FLAX*QRA (IsJ)®AREA FD3D 240
280 GO TO 220 : FD3D 241
217 FLXNsFL XN=QRA ([»J) *AREA FD3D 242
220 CONTINUE FD3D 243
FLXPT=FL XPT+FLAX®DELT FD3D 244
FLXNT=FLXNT+FLXN®DELT FD3D 245
285 ___STQRT=STORT*STOR _ - CHK1150 FD3D 246

vien waQr
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SUBROUTINE COEF

76776  0OPT=2 - FTN 4.6+433a 0L/19/79 09.18.36 PAGE 2

COMMON /SARRAY/ ICHK(13) CSARRAY 3
[ CSARRAY &

ey R 80 L e emM e R _ CSPARAM _2 _
COMMON /SPARAM/ COLT + DELT s ERR s GR » SUM » SUMP » TEST » TMAX CSPARAM 3
R s R R o PR s : & s B _CSPARAM &
s ‘ MAX1 2
o === THE FOLLOWING ARE DIMENSJONED FOR THE FOLLOWING LIMITS === MAX] 3
65 C === IF OTHER LIMITS ARE NEEDED » ADD COMDECK MAX AND DEFINE NEWMAX MAX] - 4
g _ I o R A N | o e e __Maxl S
C MODEL 1S DEFINED ON ARRAYS (63+6745)y OR (22424+5)==DEPENDING FIXDIM 34
—————e —-—C . _ON THE DEFINE CARDS~= #DEFINE,D515002s OR ®DEFINEs D20250s _ ___ _ FIXDIM 35
c PARAMETER (DIMENSION) BASED ON LIMIT OF MAX1 8
10 [ MAX] 9
c DON(100} MAXIMUM HORIZONTAL DIMENSION=100 MAX1 10
—m— e e 6 FLOW{100),JFLQ(100s3) MAXIMUM CONSTANT HEAD NODES=100 _ MaXl _ 11
c ITTO(100) MAXIMUM TIME STEPS = 100 MAX1 12
— £ -~ - - LEVEL1(9)sLEVEL2(9) . MAXIMUM LEVELS PRINTED IN MAPS=S MAX] 13
75 c RHOP (20) MAXIMUM ITERATION PARAMETERS=20 MAX1 16
e TEST3I(101) MAXIMUM ITERATIONS = 100 MAX1 15
[3  MAX1 16
COMMON/MAX/DDN(67) s FLOW(4221) s ITTO(60) s JFLO(422193) s FIXDIM 38
18 LEVEL1(9)+LEVEL2(9)+RHOP (20)sTEST3(61) FIXDIM. 39
80 il B e ST, eI v R S MAX1 29
C . Cc515002 2
C === THE FOLLOWING ARE DIMENSIONED FOR 63 NODES IN THE Y=DIRECTION FIXDIM 27
3 (I.Es« 63 ROWS)s 67 NODES IN THE X=DIRECTION (I.E. 67 COLUMNS) FIXDIM 28
B _ c » AND 5 NODES IN THE Z=DIRECTION (I.Ee 5 LEVELS) === Cc515002 &
85 c C515002 &
_ COMMON/ARRAY1/DELX(67) sDELY (63) yDELZ (5) yFACT(5,3) FIXDIM 13
COMMON/ARRA2/0LD (63+6795) 9V (63+6795) 15 (63e6715) FIXDIM 14
COMMON/ARRAY3/STRT (63¢6795) 9T(6396795) s TR(63¢6795) FIXDIM 15
COMMON/ARRAY&/TC(63+6T95) +TK(6316715) +WELL(63+6715) FIXDIM 16
90 . C p 5150024 6
COMMON/ARRAYS/EL (6316T95) +FL (63¢6795) yGL (6306795) FIXDIM 20
COMMON/ARRAY6/PHI (63+6795) s ISTOR2(63967) + ISTOR4(63+67) FIXDIM 21
COMMON/ARRAYT/XI(63+46T+5) 9CSUB(63+67) yLHEAD2(63+67) » FIXDIM 22
1$ LHEAD& (63+67) FIXDIM 23
95 C 5150028 5
LEVEL 2 +0LDsSTRT+TCyELsXI 5150028 6
[3 5150028 7
c CMTNR 2
c === THE FOLLOWING IS USED TO CONSERVE STORAGE FOR A PROBLEM CMTNR 3
100 c WITHOUT RECHARGE TO THE TOP LEVEL === CMTNR 4
c - : CMTNR 5
c CMTNR 6
[4 . NR 2
COMMON /RCHRG/ QRE(]¢1) NR 3
105 c NR 4
c CHMTNNT 2
C === THE FOLLOWING IS USED TO CONSERVE STORAGE FOR A PROBLEM CMTNWT 3
c IN WHICH THE TOP LEVEL IS CONFINED - CHMTNWT 4

c ‘ et CMTNWT 5  _

110 c NWT 2
COMMON /TABLE/ BOTTOM(1s1) o+ PERM(1sl) NWT 3
¢ : NWT &
c === THE FOLLOWING 1-DIMENSIONAL ARRAYS ARE EQUIVALENT TO THE EQCOM 2
c ABOVE ARRAYS WITH THE SAME NAME EXCEPT FOR THE LEADING nwAn EQCOM 3

fire wr0s
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" SUBROUTINE COEF 76/76  0OPT=2

FTIN 4,6+4334 T 017197797 09.18.36
115 c EQCOM 4
C . EQCOM 5
e e € (ABOTTOM 1S TRUNCATED TO SIX CHARACTERS AS_A®QTTOQ) I EQCOM 6
o 515002AA 2
______ e n OIMENSION AFACT(15)+A0LD(21105) 9APHI(21105)+A5(21105) ) FIXDIM 17
120 15 ASTRT(21105)+AT(21105)9ATC(21105) ¢ATK(21105) +ATR(21105)» FIXDIM 18
2% AWELL (21105) FIXDIM 19
c 515002AA 6
_ ~ . C . ) . ) B i " ) . R __ 515002BA_2
DIMENSION AEL (21105)+AFL (21105) sAGL(21105)AV(21105)+AXI(21105) FIXDIM 24
S UL .C . . e 5150028A 4
C NRA 2
) DIMENSTON _AQRE(1) = NRA 3
s NRA 4
e c . PR L _ e NWTA 2
130 DIMENSION ABOTTO(l) +» APERM(1) NWTA 3
oo m s c . — e e NWTR, o
c EQUIV 2
EQUIVA{ENCE _(FACT+AFACT) » (OLDs+AOLD) +» (PHIsAPHI) s (S+AS) v EQUIV 3
1  (STRTsASTRT) » (TwAT) 1+ (TCeATC) s+ (TKsATK) o (TReATR) EQUIV &
L 135 L 2  (WELLJAWELL) » (ELsAEL) » (FLyAFL) » {(GL9AGL) » (VoAV} » _ EQUIV__ S
3 T (XIsAXI) v (GRE+AQRE) s (BOTTOMyABOTTO) » (PERMyAPERM) EQUIV 6
. - e B 3 - . . L . EQUIV 7
C ENDD 2
C  ====- —m——————— meeeecccmcms s c———————— memmeemesscmsesee—————————— ENDD 3
1‘0 C & & & & & # ®# @ & ¢ 4 & 6 & 8 & 4 * & & & ¢ # # O & @ ENDD ‘
OO, OO . .- oo kst oot ikl e o o e e ENDD 5
C ENDD 6
__ COMMON_ /RIVR/_NRC(10)sNADD(10)9RQ(10)+VK(20)sRIVER(20)+QMAX(20) ENDD 7
19INDX (2092) sGRA(20920) vQS(10) sNR oNTOT»TQ(10) ENDD 8
145 c FD3D 272
[ ===TRANSMISSIVITY COEFFICIENTS=== FD3D 273
I i _ ~ FD3D 274
c NORTH FD3D 275
T B = IsLlnrl__QLEQL_L_DELXJJQi N R FD3D 276
150 c FD3D 277
F = TR(IO:JO KQ) / DELX(JQ) FD3D 278
3 SOUTH FD3D 279
H = TC(IQsJQsKQ) / DELY(IQ) _ _ a FD3D 280
C WEST FD3D 281
155 D = TR{IQsyJO=1sKQ) / DELX(JQ} FD3D 282
c uP FD3D 283
SU=0, COF 850 FD3D 284
IF (K@ oNE. KO) SU = TK(IQsJQeKQ) / DELZ(KQ) FD3D 285
o DOWN FD3D 286
160 Z=0, COF 860¢FD3D 287
o _IF (KQ oNEe¢ 1) Z = TK{IQeJQeKQ@=1) / DELZ(KQ) FD3D 288
c FD3D 289
c IN REVERSE ALGORITHM UP BECOMES DOWN AND NORTH BECOMES SOUTH FD3D 290
c FD3D 291
165 . .c ===STORAGE COEFFICIENT=== FD3D 292
[+ i FD3D 293
RHO = S(IQsJQeKQ) / DELT FD3D 294
c FD3D 295
c ===RECHARGE COEFFICIENTS==~ FD3D 296
170 C ‘ FD3D 297
55 QR = 0.0 FD3D 298
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SUBROUTINE COEF T6/T6  DFT=2 FTN 4,6+4334 01/19/79 09.18.36  paGe & T

E — o IF (KQ JNE. KQ) GO TD 60 ED3D 299
IF (IQRE +EQ. ICHK(7)) QR = QRE(IQsuQ) FD3D 300
s = - IF {NR 4NEs Q)_ UR = QR +_ QRA(1Q9.JQ) . o o __. ED3D 301 e
175 60 RETURN COF 930 FD3D 302
- C - 4 . O 1 b1 3 303 ’
END COF 970=-FD3D 304

—_— Pe—— s
—_— = i - - oy S
——— 2= e - S ST & ————
S - B == . = i -
—_— - =
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76/76 oPT=2

SUBROUTINE CWRITE

FTN 4,64433A 01719779

09.168,

FD3D

.36

PAGE

1

305

ettt ottt g ocihontomietvolhy: dpsiutoghosishesesies eshosoiashs sy

FD30D
FD3D

306
307

-==PRINT RESULTS OF VOLUMETRIC BALANCE

FD3D
FD3D

308
309

FD30D
FD3D

310
311

#* FOR SUHBROUTINE CWRITE *

- - - - - - - - -

ﬁ.‘ﬂl.*ﬂﬂ.ﬁﬂ"ﬂl..ﬁo.“.GO#.‘GGOGG“

-----*m—-------------ﬁ-------‘---’b-ﬁ‘-—.ﬂﬁ-*-—-----‘—-—‘--‘—-----

DCWRITE

_START

START
START

START
START

SPECIFICATIONSE

=== THE FOLLOWING I/0 DEVICES ARE USED ===

START
START

10s
10s

# DEVICE + ® UNIT # # NUMBER #

108
10s

ﬁ(mf\ﬂiﬁ(’ﬁ‘1f‘ﬂfﬁr”f!ﬁ O0O00O0O0O0O00

CARD READER IC

10s
10S

CARD PUNCH oC

10S
108

O ®~ U & WD NS WY

: 5

DISK 10 4
:

[

“LINE PRINTER =~ ©OP

1058
10s

|o

COMMON /107 IC ¢ ID » OC » OP

10s
10s

" INTEGER IC+ID+0Cs0P
__REAL_LHEAD2s LHEAD& _

JEC

10S
FIXDIM

33

10S
CMT1

[elsNellsXell
1

=== THE FOLLOWING ARE INDEPENDENT OF MODEL DIMENSIONS ===

CHMT1
CMT1

35

COMMON /CK/ CFLUXT s CHOT s CHST s ETFLXT » FLUXT » FLXNT

CCK
CCK

1 PUMPTy, QRETes STORTs STORL2s STORL&» SFACZ2y SFAC4y SUBHZy SUBH4

JEC

FIXDIM
CCk

2

(elle]

COMMON /DPARAM/ B_» D s F + H » RHO o SU o 2Z

COPARAM
CDPARAM

40

CDPARAM
CHDG

COMMON /HDG/ HEADNG(33)

CHD®
CHDG

45

COMMON_/INTEGR/ 1Gs 10 s I1 » 12 » IDK1 -» IDK2s IDRAW » IERR

CINTEGR
CINTEGR

"1 IFINAL » IFLO » IHEAD » IMAX » IPUl » IPUZ » IQRE o IT o ITK »
2 _ITMAX o ITMX1 o IWATER » JQ@s JO o J1 9 J2 » KQv KO » K1 » K2 o

CINTEGR
CINTEGR

3 KP 9 KT 9 KTH » LENGTH » NCH » NPER » NUMT » NWEL
4% » NPWELLe IPWELLy 15S249ICHPNT»ILHEAD

JEC

CINTEGR
FIXDIM

50

CINTEGR
CPR

COMMON /PR/ BLANK(60) » DIGIT(122} » DINCH » FACTI » FACTZ »
1 N1 5 N2 o N3 » NA(4) » PRNT(122) » SYM(L1T) » TITLE(6) » UNITS ¢

CPR
CPR

55

2 VF1l(6) o VF2(6) o+ VF3(T) + XLABEL(3) » XN(100) +» XNl » XSCALE »
3 YLABEL(6) » YN(13) » YSCALE

CPR
CPR

CPR
CSARRAY

N~ NS WN N OU & WS WA & WU DWW NS W
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SUBROUTINE CWRITE 76/76 OPT=2 FTN 4,6+433A 01/19/79 09.18.36 PAGE

—_ COMMON /SARRAY/ TCHK(13) CSARRAY 3
c CSARRAY 4

— .50 G oot L (O LR R e e b B b o oo . CSPARAM 2
COMMON /SPARAM/ CODLT ¢ DELT » ERR » QR » SUM s SUMP o TEST » TMAX CSPARAM 3
T S o o Wao SN o biig s Frasiy A (R T ! el CSPARAM _ &
c MAX]1 e
[o === THE FQLLOWING ARE DIMENSIONED FOR THE FOLLOWING | IMITS === MAX1 3
65 C === IF OTHER LIMITS ARE NEEDED s ADD COMDECK MAX AND DEFINE NEWMAX MAX1 &
e S o R e N D/ X, T o/~ BT S I TN -/ WO |~ B0 Q- s s MAX1 5
(o MODEL IS DEFINED ON ARRAYS (63+6745)9 OR (22+24+5)==DEPENDING FIXDIM 34
e . c ON THE DEFINE CARDS=-- #DEFINEsD515002+ OR ®DEFINEs D202504 __ —e . _FIXDIM 35
C PARAMETER (DIMENSION) BASED ON LIMIT OF MAX1 8
70 c MAX1 9
[o DON(100) MAXIMUM HORIZONTAL DIMENSION=100 MAX1 10
N . C. - - FLOW(100)yJFLO(100s3) MAXJMUM_CONSTANT HEAD NODES=100 MAX1 11
o ITTO(100) MAXIMUM TIME STEPS = 100 MAX1 12
e C._ Sl LEVELL1(9)9LEVEL2(9)  MAXJMUM LEVELS PRINTED IN MAPS=9 MAX1 13
75 [ RHOP (20) MAXIMUM ITERATION PARAMETERS=20 MAX] 14
C TEST3(101) MAXIMUM ITERATIONS = 100 MAX1 15
c MAX1 16
N . _COMMON/MAX/DDN (67 ) s FLOW (4221) s 1TTO(60) s JFLO(422193) FIXDIM 38
1% LEVEL1(9)sLEVEL2(9) +RHOP (20) yTEST3(61) FIXDIM 39
— 80 c_ e X C S R e e e e s o e MAX] 29
c : . Ccs515002 2
C === THE FOLLOWING ARE DIMENSIONED FOR 63 NODES IN THE Y=DIRECTION FIXDIM 27
& (I+Es« 63 ROWS)s 67 NODES IN THE X=DIRECTION (I.E. 67 COLUMNS) FIXDIM 28
el e =& _s AND 5 NODES IN THE Z=DIRECTION (IsEe 5 LEVELS) === €515002 5
85 C C515002 6
e sy s S v _COMMON/ARRAY1/DELX(67) ¢DELY(63) oDELZ(5) sFACT(5+3) _ FIXDIM 13
COMMON/ARRAZ/0LD(6356T95) oV (6336745)95(63+6745) FIXDIM 14
COMMON/ARRAY3/STRT (6396795) s T(6396795) o TR(63,6715) FIXDIM 15
COMMON/ARRAY&/TC(63+6T95) 9 TK(63+6795) sWELL (6396715) FIXDIM 16
90 _c B v TSy s - 5150024 6
COMMON/ARRAYS/EL (63¢6T95) sFL (63967195) ¢GL (63467¢5) FIXDIM 20
... _COMMON/ARRAYG6/PHI (63+6795) s ISTOR2(63+67) s ISTOR4 (63,67) FIXDIM 21
COMMON/ARRAYT/XI (63967195) yCSUB (63+67) yLHEAD2(62967) FIXDIM 22
15 LHEAD4 (63+67) FIXDIM 23
95 C 5150028 5
LEVEL 2 +OLDsSTRTeTCoEL#XI _ 5150028 6
Cc 5150028 7
C - CMTNR 2
c === THE FOLLOWING IS USED TO CONSERVE STORAGE FOR A PROBLEM CMTNR 3
100 c WITHOUT RECHARGE YO THE TOP LEVEL === CHMTNR 4
[s Senres srecrsee- CHMTNR 5
. < S o B BT (v] 1 e CMTNR 6
C NR 2
- COMMON /RCHRG/ QRE(1sl) NR 3
105 c NR [
[ i CMTNWT 2
[o === THE FOLLOWING IS USED TO CONSERVE STORAGE FOR A PROBLEM CHTNET 3
. C IN WHICH THE TOP LEVEL IS CONFINED CMTNWT &

C [ CHTNWT 5 .
SRR T, . : SRR - O R . NWT 2
¥ COMMON /TABLE/ BOTTOM(1lsl) s PERM(lsl) NWT 3
C z : . NWT &
o === THE FOLLOWING 1=-DIMENSIONAL ARRAYS ARE EQUIVALENT TO THE EQCOM 2
c ABOVE ARRAYS WITH THE SAME NAME EXCEPT FOR THE LEADING "an EQCOM 3

bord wros



SUBROUTINE CWRITE 76/76  O0PT=2 FTIN 4,6+433A 01719779 09,18.36 PAGE 3

115 c EQCOM 4
: c EQCOM 5
et i e G _(ABOTTOM IS TRUNCATED TO SIX CHARACTERS AS ABOTTIQ) _ EQCOM 6
c 515002AA 2
N -1 . - oo DIMENSION AFACT(15)+A0LD(21105) yAPH](21105),AS(21105) FIXDIM 17
120 1S ASTRT(21105)9AT(21105) sATC(21105)+sATK(21105) »ATR(21105)» FIXDIM 18
2% AWEL] (21105) FIXDIM 19
515002AA 6
RN < T P\ L S L L% U 3 ST ¢ VAR WS A NCES x W e TIRETRIG), 4 B sel S 5]15002BA 2
DIMENSION AEL(21105) +AFL(21105) sAGL (21105)+AV(21105)+AXI(21105) FIXDIM 24
125 c L . o ) ) ) Y .515002BA &
c NRA 2
DIMENSION AGRE (1) NRA 3
c NRA 4
Ebcnmie aimwe 5 vl B Bt setiny s S b WML L p AR T T e S e e e S — __NHTA 2
130 DIMENSION ABOTTO(l) + APERMI(1) NWTA 3
e et m——s e e LA TR R ERYE gt Lok e e . . 0 et Sy Rt ___._NWTA L3
[ EQulv 2
EQUIVALENCE (FACTsAFACT) » (0L D+AOLD) » (PHIsAPHI) » (SsAS) EQUIY 3
1  (STRTeASTRT) 9 (TeAT) » (TCsATC) s (TKeATK) » (TReATR) EQUIV &
135 2 (WELLsAWELL) » (ELwAEL) » (FL#AFL) s (GLsAGL) » (VeAV) o EQUIV 5
3 (XI4AXI) » (QRE+AQRE) » (BOTTOMsABOTTO) » (PERMyAPERM) Eauliv. 6
e c._ et ¥ AU A TR BRTET SR Y ___EQUIV 7
c ] COMBAL 2
COMMON /BALNCE/ CFLUXsCHD1+CHD2+DIFFsETFLUXsFLUXsFLUXSsFLXNy COMBAL 3
140 1 FLXPT yPERCNTsPUMP,GREFLX?STORsSUMRsTOTL1sTOTLZ COMBAL &
e _ c Coe VLG "\T ks COMBAL 5
= c ENDD 2
5 = canelbials S e 0 e e 0 ENDD 3
~ C ® % % & & & & & 4 & 6 & @ & & 4 & & ¥ & B & & & & O ENDD ‘
145 [ o - - - - - ENDD 5
c ENDD 6
COMMON /RIVR/ NRC(10)sNADD(10) sRQ(10)¢VK(20) sRIVER(20) »QMAX (20) ENDD 7
1.INDX(20+2) sQRA(20520)9@S(10) ¢NR sNTOT»TQ(10) ENDD 8
_c . FD3D 313
150 STORT24=STORL2 + STORL#4 ‘ FD3D 324
PERCN2 = ( STORL2/STORT24) #100.0 FD3D 325
PERCN4 = ( STORL&/STORT24) #1000 FD3D 326
PERCN = (STORT24/PUMPT)#100.0 FD3D 327
PERCNST = (STORT/PUMPT)® 100.0 FD3D 328
155 PERCNCH = (CHST /PUMPT)* 100.0 FD3D 329
WRITE(6+300) STORLZs PERCN2» STORL4s PERCN& FD3D 330
WRITE(65301) STORT24s PERCN ; FD3D 331
c ===PRINT CUMULATIVE VOLUMES AND RATES==- FD3D 332
c_ R FD3p 333
160 WRITE (OP,260) FD3D 334
__ _WRITE(OPs262) STORTyPERCNST+STORsQRETyQREFLXsCFLUXTsCFLUXsCHST s " _FD3p__ 335
S PERCNCHsPUMPFLXPT9ETFLUXsTOTLIL _ FD3D 336
WRITE (OPy264) CHD29CHDLlsETFLXT9CHDTsFLUX sPUMPT oFLUXSFLXNT#TOTL2 FD3D 337
$ SUMRsDIFFsPERCNT : FD3D 338
165 c FD3D 339

[3 ===PRINT FLOW RATES TO CONSTANT HEAD NODES=== - FD3D 340 -
— c 5 : ; FD3D 341
c ICHPNT = 0 PRINT CONSTANT HEAD FLUX JEC FIXFD 15
c ICHPNT = ] NO PRINT OF CONSTANT HEAD FLUX JEC -FIXFD 16
170 IF (ICHPNT .EQ. 1) GO TO 240 JEC FIXFD 17

IF _(NCH,EQ.0) GO TO 240 ' CHK1400 FD3D 343
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SUBROUTINE CWRITE Te/T6 OPT=2 FTN 4,6+433A 01719779 09.18.36 PAGE 4
WRITE(OPL2T70) CHK1410 FD3nD 344
WRITE(OP+280) ((JFLO(IsJ)sJ=193)sFLOW(I)sI=]sNCH) CHK1420 FD3D 345
PR d d iy CHK1430 FD3D 346
175 c ===COMPUTE VERTICAL FLOW TO BOTTOM AND TOP LAYERS==w CHK1440 FD3D 347
- c = £ FD3D 348
240 X=0, CHK1450 FD3D 349
Y=0, CHK1460 FD3D 350
c FD3D 351
180 C . ===RETURN IF ONLY QNE LAYER=w= FD3D 352
c FD3D 353
- IF (K0,EQel) RETURN CHK1470 FD3D 3546
D0 250 I=2411 CHK1480 FD3p 355
00 250 J=2,J1 CHK1490 FD3D 356
185 Ktl*(PHI(IoJOII‘PHI(I'Jva?)°TK(IvJvll'DELX(J)‘DELYII)‘E-/(DELZ(IJ‘CHKISOO FD3D 357
e N . 1DELZ(2)) A SR CHK1510 FD3D 358
250 YSY*(PHI(I-J-Kl)-PHI(IldrKO))'?K(IoJ0K1)*DELK:J}'DELYII)’E-/(DELZ(CHKISEO FD3D 359
. - 1K1)+DELZ(KO)Y CHK1530 FD3D 360
WRITE (OP+290) YoX CHK1540 FD3D 36l
190 c FD3D 382
RETURN CHK1550 FD3D 363
c CHK1560 FD3D 364
Cc FD3D 365
[ e==FORMATS=== CHK1570 FD3D 366
185 C CHK1580 FD3D 367
C CHK1600 FD3D 368
260 FORMAT (n0"s10X9"CUMULATIVE MASS BALANCE="olﬁXl"L‘“3"l23Xu"ﬂhTES FCHK1630 FD3D 369
1S0R THIS TIME 5TEP3"01b!O"L"3/T"|/111124("-“)r43X125(“-")libxcb("- FD3D 370
2%5") s /1TX e "SOURCES Iy /1T X 9B (N=1t)) 2 FD3D 371
i 200 262 FORMAT (M My26Xy"STORAGE ="y 1PE20.10+4Xs0PF6.29"% OF QUAN PUMPED" FD3D 372
1515X+"STORAGE ="y F20.49/26X+"RECHARGE =', F20.2940X+"RECHARGE =t FD3D 373
25y F20,6,/21Xs"CONSTANT FLUX =M F20,2+35%s "CONSTANT FLUX =", F20 FD3D 374
35.49/21X+"CONSTANT HEAD My IPECO.10v4Xs0PFE.2¢"% OF QUAN PUMPED", FD3D 3a7s
4S15X,"PUMPING ="y F20,4¢/27Xs "L EAKAGE =', F20.2930X9s"EVAPOTRANSP] FD3D 376
205 SSRATION ="y F20.4+/21Xs"TOTAL SOURCES =19 lPE20.109/90X9s"CONSTANT H FD3D 377
6SEADIM ) FD3D 378
264 FORMAT(® Wol&Xs"DISCHARGES="sT4XsVIN =1, F20e%9/17TXell("=10) s TO0Xs FD3D 379
1SM0UT =ty F20.4+/16Xs"EVAPOTRANSPIRATION =0, F20e2040Xs"LEAKAGE " FD3D 380
25+/21X9y"CONSTANT HEAD =" F20.2¢20Xs"FROM PREVIOUS PUMPING PERIOD = FD3D 381
210 38"y F20.49/19Xs"QUANTITY PUMPED =HylPE20.10943Xs"TOTAL =" 0PF20.4+ FD3D 382
4S/2TXoMLEAKAGE ="y F20.2+/19X+""TOTAL DISCHARGE =W, 1PE20,10,36X Sy FD3D 383
S5SM_OF RATES ="y0PF20+4¢//17Xs"DISCHARGE=SOURCES BUo1PEZ0.10+/15Xs FD3D 384
6S"PER CENT DIFFERENCE =";0PF20,2¢/) FD3D 385
c FD3D 386
215 270 FORMAT (MOFLOW RATES TO CONSTANT HEAD NODES:w/W We34 (M=) s/ 0y 3I(9CHKITE0 FDID 387
IX'"K"o#lv“l“l‘!l"d“vSXn"RﬂTE (Lli3/T)N)/u u'a(Qx,u-u'ﬁx,n-u,gx,u-ucnx177o FD3D 388
295X913(N=ur) ) /) CHK1780 Fp3p 389
1 FD3D 390
280 FORMAT (/(1X»3(I10+2I5+E1B.7)1)) FD3D 391
220 FD3D 392
290 FORMAT (1HO0919HFLOW TO TOP LAYER =y EL15.,7 s 25H FLOW TO BOTTOM FD3D 393
ILAYER =4E15.7921H POSITIVE UPWARD) FD3D 394
300 FORMAT (M WeWLAYER 2 STORAGE:" 92X+ 1PE20+1092X90PF6,2¢ "% 1BX,LAYER FD3D 395
14 STORAGE:"s2X91PE20,10s2Xe0PF6a29M%N) FD3D 396
225 301 FORMAT(M "y AYER 2+4 STORAGE "y 1PE20,10+17Xs"STORAGE (2+4)/QUAN P FD3D 397
LUMPED $ 132Xy OPF 6025 1%") i FD3D 398
END CHK1820~FD3D 399

FLFS wa0)
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SUBROUTINE DATAIN i . ED3D 400

FD3D 401
———————— - - —— ——m———— srem== -==DAT 30 FD3D 402

FD3D 403
2 DAY 40 FD3D 404

.. READ AND WRITE DATA
Lot i FD3D 405

et rs e et et e e e e s e e e e s s s e T s e ereem=e=ee= AT 50 FD3D 406

DAT 60 FD3D 407

6Z-1I1

10

— * FOR SUBROUTINE DATAIN ®*

DDATAIN

2

- - - - -

START
START

@ B & & ¥ & 8 8 & B @ B8 O BB E B SRR BR R RN w8

0 5 e

START
START

15

SPECIFICATIONS®

START
START

START
10S

=== THE FOLLOWING I/0 DEVICES ARE USED ===

10s
10S

20

@ DEVICE * ® UNIT ¢ # NUMBER #

108
108

CARD READER IC
DISK 1D

108
10s

25

(slleNelisNelleNel sNeleXslisNel eXelsNsl eXel sNel s N2l 2]

CARD PUNCH oc
LINE PRINTER oP

o~ &

10s
I10S

=
O D@~ NS WN DO W N

COMMON /JO0/ IC ¢ ID » OC » OP

10s
10S

P
-

O

INTEGER IC»IDsOC»OP

10s
10s

ot ot | ot
£ WN

30

REAL LHEAD2s LHEAD# JEC

FIXDIM
108

a3

=== THE FOLLOWING ARE INDEPENDENT OF MODEL DIMENSIONS ===

CMT1
CMT1

bt
|,

35

igNslsNelle]

CHMT1
CCK

COMMON /CK/ CFLUXT » CHDT » CHST » ETFLXT 9 FLUXT o FLXNT o
1 PUMPT, QRETs STORTy STORLZ2e STORL4y SFAC2s SFAC4, SUBHZ» SUBH#4 JEC

CCK
FIXDIM

2

(sXe

CCk
CDPARAM

40

COMMON /DPARAM/ B 9 D o F o H 9 RHO » SU » Z

CDPARAM
CDPARAM

COMMON /HDG/ HEADNG(33)

CHD®
CHD®

45

(aXgl [aile]

.

CHD®
CINTEGR

COMMON /INTEGR/ IQe IO o Il o I2 o IDK1 » IDK2ey IDRAW » IERR o
IFINAL » IFLO o IHEAD » IMAX o IPUl » IPU2 » IQRE » IT o ITK »

CINTEGR
CINTEGR

ITMAX o ITMX1 o IWATER » JQo JO ¢ Jl » U2 o KG@e KO » K1 ¢ K2 »
KP ¢ KT o KTH » LENGTH s NCH ¢ NPER o NUMT ¢ NWEL

W =

CINTEGR

CINTEGR

WP WM & N e WA W & W

6

50

¢+ NPWELLe IPWELLe ISS249 ICHPNT»ILHEAD . JEC

FIXDIN
CINTEQR

32

COMMON /PR/ BLANK(60) » DIGIT(122) s+ DINCH s FACT1l o FACT2 »

CPR
CPR

55

1. Nl o N2 ¢» N3 » NA(4) » PRNT(122) » SYM(17) » TITLE(6) » UNITS »
2 VFLl(6) o VF2(6) » VF3(T) » XLABEL(3) o XN(100) o XNl » XSCALE »

CPR
CPR

3 YLABEL(6) » YN(13) » YSCALE

CPR
CPR

-~ 0N W R~
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c CSARRAY 2
COMMON /SARRAY/ ICHK(13) CSARRAY 3
60 —.L CSARRAY 4
C CSPARAM 2
. o ... .COMMON /SPARAM/ CDLTY » DELT s ERR s QR s SUM » SUMP » TEST » TMAX CSPARAM 3
[ CSPARAM &
c MAX1 2
65 C === THE FOLLOWING ARE DIMENSIONED FOR THE FOLLOWING LIMITS === MAX1 3
e B mm= IF OTHER LIMITS ARE NEEDED s ADD COMDECK MAX AND DEFINE NEWMAX MAX1 4
[ ’ MAX] 5
¢ _MODEL IS DEFINED ON ARRAYS (63+67+5)s OR (2292415)==DEPENDING FIXDIM 34
c ON THE DEFINE CARDS-- ®#DEFINE+D515002y OR ®DEFINEs D202504 FIXDIM 35
70 c PARAMETER (DIMENSION) BASED ON LIMIT OF MAX1 8
3 MAX1 9
: i e s DON(100) =il MAXIMUM HORIZONTAL DIMENSION=100 MAX1 10
[§ FLOW(100)+JFLO(100s3) MAXIMUM CONSTANT HEAD NODES=100 MAX] 11
i o __ITT0t100) e MAXIMUM TIME STEPS = 100 MAX 1 12
75 c LEVEL1(9)+LEVEL2(9)  MAXIMUM LEVELS PRINTED IN MAPS=9 MAX1 13
C RHOP (20) MAXIMUM ITERATION PARAMETERS=20 MAX1 14
C TEST3(101) MAXIMUM ITERATIONS = 100 MAX] 15
c MAX1 16
COMMON/MAX/DON (67) s FLOW(4221) +ITTO(60) sJFLO (422193) » FIXDIM . 38
80 e 1% LEVEL1(9)sLEVEL2(9)+sRHOP(20) sTEST3(61) FIXDIM 39
c HAX1 29
c c515002 2
[ === THE FOLLOWING ARE DIMENSIONED FOR 63 NODES IN THE Y=DIRECTION FIXDIM 27
c (I.Ee 63 ROWS)y 67 NODES IN THE X=DIRECTION (I.Es 67 COLUMNS) FIXDIM 28
85 3 v AND 5 NODES IN THE Z-DIRECTION (I¢Es 5 LEVELS) === Cc515002 S
[o 515002 6
COMMON/ARRAY1/DELX(67) sDELY(63) yDELZ(5) sFACT (593 FIXDIM 13
COMMON/ARRAZ/0LD (63967+5) sV (63+6745) 9S(6356755) FIXDIM 14
COMMON/ARRAY3/STRT (63+67+5) 97 (63967s5) sTR(63+67+5) FIXDIM 15
90 COMMON/ARRAY4/TC(63+6795) pTK(6396795) s WELL (63967+5) FIXDIM 16
c 515002A &
COMMON/ARRAYS/EL (6396795) oFL{63067+5) 96L (6396745) FIXDIM 20
COMMON/ARRAY6/PHI (63,6795) s ISTOR2(63967) v ISTORS (63+67) FIXDIM 21
COMMON/ARRAYT/XI(6396795) »CSUB(63967) yLHEAD2(63167) s FIXDIM 22
95 1S LHEAD4 (63+67) FIXDIWn 23
c 5150028 &
LEVEL 2 oOLDsSTRT#TCeELsXT 5150028 ¢
c 5150028 7
c CHMTNR 2
100 o === THE FOLLOWING IS USED TO CONSERVE STORAGE FOR A PROBLEM CMTNR 3
c WITHOUT RECHARGE TO THE TOP LEVEL === CHMTHR &
c e Sooemseee CMTNR 5
c CHTNR [3
c NR 2
105 COMMON /RCHR8/ QRE(1s1) NR 3
C NR_ 4
c CHMTNWT 2
c === THE FOLLOWING IS USED TO CONSERVE STORAGE FOR A PROBLEM CMYNWT 3
C IN WHICH THE TOP LEVEL IS CONFINED CHMTNWT &
110 [+ sttt CMTNWT 5
c NWT 2
COMMON /TABLE/ BOTTOM(1lsl) » PERM{lsl) NWT 3
c NWT %
c === THE FOLLOWING 1-DIMENSIONAL ARRAYS ARE EQUIVALENT TO THE EQCOM 2

e
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115 (o} ABOVF ARRBRAYS WITH THE SAME NAME EXCEPT FOR THE LEADING MmAn EQCOM 3
c EQCOM &
—_ | A S EQCOM S
(o (ABOTTOM IS TRUNCATED TO SIX CHARACTERS AS ABOTTO) EQCOM 6
e e SR o0 . — 515002AA 2
120 DIMENSION AFACT(15)A0LD(21105)sAPHI(21105)+AS(21105), FIXDIM 17
18 ASTRT(21105)+AT(21105)ATC(2]1105) ATK(21105)ATR(21105) FIXDIM 18
2% AWELL(21105) FIXDIM 19
c - S _515002AA 6
C 515002BA 2
125 — ~DIMENSION AEL(21105)+AFL (21105)AGL(21105) AV (21105) +AXI(21105) FIXDIM 24
c 5150028BA 4
(o NRA 2
DIMENSION AQRE(1) NRA 3
T — (R w dllin’ S —— NRA 4
130 C NWTA 2
— DIMENSION ABOTTO(l) o APERM(]) NWTA 3
C NWTA 4
(o} EQUIY 4
EQUIVALENCE (FACTsAFACT) » (OLDsAOLD) » (PHIWAPHI) s (SeAS) EQUIvV 3
135 1 (STRT9ASTRT) s (TeAT) » (TCoATC) o (TK9yATK) » (TRsATR) » EQUIV 4
2 (WELLsAWELL) o (ELsAEL) s (FL9AFL) » (GL+sAGL) » (VsAV) EQuUIv . 5
3 (XIyAXI) » (QRE-AQRE) s (BOTTOMyABOTTO) s (PERMsAPERM) EQUIV ]
c . EQUIV 7
i ENDD 2
140 C e i ENDD 3
c L I I T I T o T O O T O O S ENDD 4
c e ————- —— e ENDD 5
TR « — e N ENDD -]
COMMON /RIVR/ NRC(10) sNADD(10)sRQ(10)sVK(20)sRIVER(20) »QMAX (20) ENDD T
145 1 INDX(20+2)+QRA(20+20)eQS(10)sNR sNTOT+TQ(10) ENDD 8
[# DAT 300 FD3D 409
c ===READ TITLEs; PROGRAM SIZE AND OPTIONS=== MAN 180 FD3D 410
C FD3D 411
READ(IC+960) HEADNG MAN 190 FD3D 412
150 WRITE(OP»950) HEADNG FD3D 413
c FR3D 414
READ(IC»920) IO0sJOsKOsITMAXesNCH MAN 210 FD3D 415
WRITE(OP+940) I0oeuJQoeKQsITMAXeNCH MAN 220 FD3D 416
C FD3D 417
155 READ(IC.970) IDRAWsIHEA F DK1+I0K ATER+IGR Py2 K _MA 30 Fp3 -]
WRITE(QP+980) IDRAWsIHEAD»IFLOyIDK1sIDK2yIWATERsIQREsIPULlsIPU2) ITKMAN 240 FD3D 419
IERR=0 MAN 250 FD3p 420
c MAN 260 FD3D  é21
c ===COMPUTE DIMENSIONS FOR ARRAYS=== 5 MAN 27C.FD3ID 422
160 C FD3D 423
[1=]0=1 MAN 290 FD3D 426
Jl=zJo=] MAN 280 FD3D 425
KlsK0=] <MAN 300 FD3D 426
12=10-2 " MAN 310 FD3D 427
165 Je=J0=2 MAN 320 FD3D 428
K2aK0=2 MAN 330 FD3D 429
IMAX=MAXO (100J0) MAN 340 FD3D 430
ITMX1=ITMAX+]1 : i MAN 360 FD3D 431
C MAN1160 FD3D 432
170 C ===READ AND WRITE SCALAR PARAMETERS=== ; DAT 310 FD3D 433
c - FD3D 434

e
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READ(IC2541) GTH FD3D 435
WRITE (OP+560) NPERsKTHvERR DAT 330 FD3D 436
SR SO O ... ) FD3D 437
175 READ(ICy760) XSCALE»YSCALEsDINCHsFACT1s (LEVELL(I)sI=1+9) +FACT2y (LEDAT 340 FD3D 438
e e e AVEL2(1) 0 I=109) UNITS DAT 350 FD3D 439
IF (XSCALEWNE+0+) WRITE(OP+810) XSCALEsYSCALEsUNITS,UNITSs+DINCHsFADAT 360 FD3D 440
1CT1sLEVEL]sFACT2sLEVEL? DAT 370 FD3D 441
c DAT 380 FD3D 442
180 £ -.CONTROL PARAMETERS FOR PRINTING WELLS, ===w==we= e JEC FIXFD 18
c IPWELL CONTROLS THE WELL PRINTOUT FOR EACH PERIOD, #acawss JEC FIXFD 19
_ c IPWELL = 0 PRINT ALL WELLS 7 ; . JEC _FIXFD 20
c IPWELL = 1 PRINT-NO WELLS JEC TFIXFD 21
(of IPWELL = 2 PRINT S WELLS AT START AND 6 AT END, JEC FIXFD g2
185 c FIXFD 23
—_— A | .._CONTROL PARAMETER FOR_PRINTING CONSTANT _HEAD FLUXg======m=wwne JEC FIXFD 24
c ICHPNT = 1 NO PRINT OF CONSTANT HEAD FLUX JEC FIXFD 25
- e 2l ICHPNT = 0 PRINT CONSTANT HEAD FLUX . . JEC _FIXFD 26
c CONTROL PARAMETER FOR PRINTING LOWEST HEAD MATRIX,=e===esmco-=-e=-=  JEC FIXFD 27
190 Cc ILHEAD = ] PRINT OF LOW HEAD MATRIX JEC FIXFD 28
C ILHEAD = 0 NO PRINT OF LOW HEAD MATRIX JEC FIXFD 29
L READ(1G3920) IPWELL+ICHPNTILHEAD _ L _____JEC FIXFD 30
c FIXFD . 31
_ L ___ READ IN STOR COEF FACTORS AND CRITICAL HEAD VALUES =emee=-=======w  JgC FIXFD 32
195 c 1SS24 IS AN INDEX TO WRITE THE INDEX ARRAYS FOR CLAY STORAGE. JEC FIXFD 33
READ (ICy905) SFAC2y SFAC4s SUBHZ» SUBM4s 15524 FIXFD 34
WRITE(OPs910) SFACZs SFAC4s SUBHZ2, SUBH4 FIXFD 35
905 FORMAT (4F10.0,110) FIXFC 36
910 FORMAT (1H0+30X9"FACTORS TO CHANGE CLAY STORAGE AND CRITICAL HEAD v JEC FIXFD 37
200 1SALUES FOR STOR CHANGES:!"s/40Xs "STOR COEF FACTOR 2 =M,Fl0.2+/40Xs JEC FIXFD 38
23"STOR COEF FACTOR 4 =WsF10.2+/40Xs"CRITICAL HEAD VALUE LAYER 2 =", JEC FIXFD 39
3SF10.0,/460Xs"CRITICAL HEAD VALUE LAYER & 5WoF10.0s/) FIXFD 40
c ===INITIALIZE ARRAYS-=-= FD3D 443
e 2 i FD3D 444
205 IF(IDK1 .EQ. ICHKI4)) GO TO 7 JEC FIXFD &1
. STORLZ = 0.0 - JEC FIXFD 42
STORL4 = 0.0 JEC FIXFD 43
D0 6 [ = 2,11 JEC FIXFD 44
00 6 J = 2y JI JEC FIXFD . &5
210 CSUB(JsJ) = 040 JEC FIXFD 46
ISTORZ(I+d) = 040 JEC FIXFD &7
6  ISTOR4(I,J) = 0 JEC FIXFD 48
T CONTINUE JEC FIXFD_ 49
DO 5 [=1,10 FD3D 445
215 DO 5 J=1+d0 FD3D 446
DO 5 Ka=]lysK0 FD3D 447
PHI(I14JsK)=0.0 FD3D 448
STRT (TeJsK) =040 T FD3D 449
S(IedeK)=0,0 "FD3D 450
220 T(IsJeK)=0,0 DAT 730 FD3D 451
TRUI+JeK)=0.0 DAT 740 FD3D 452
TCUIeeK) =00 DAY 750 FD3D 453
IF (K,NE.KO) TK(IsJsKI=040 DAT 760 FD3D 454
WELL (TeuoK) =040 ~ DAT 770 FD3D 5%
225 S CONTINUE FD3D 456
c FD3D 457
€ ~==READ CUMULATIVE MASS BALANCE PARAMETERS--= DAT 390 FD3D 458
c FD3D 459
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REA M F R HDTF F 460
230 IXToFLXNT DAT 410 FD3D 461
’ c FD3D 462
c ===CHECK FOR RESTART DATA ON DISK==- FD3D 463
o R R o FD3D 464
IF (IDK1.,EQ.ICHK{&))} GO TO 20 DAT 420 FD3D 465
235 (% FD3D 466
c ===CHECK FOR RESTART HEAD VALUES ON CARDS=--- FD3D 487
O - - — e FD3D 468
IF (IPU1.NE.ICHK(B)) GO TO 50 DAT 430 FD3D 469
R Y [EERVCRT ) DAT 440 FD3D 470
240 C -==READ RESTART HEAD VALUES FROM CARDS=-=- FD3D 471
c FD3D 472
DO 10 K=19K0O DAT 460. FD3D 473
_ DQ 10 I=1.10 L NS i DAT 470 FD3D 474
10 READ(ICs620) (PHI(I+JoK)oJd=1:J0) DAT 480 FD3D 475
245 60 10_30 ‘ . DAT 490 FD3D 476
G DAT 500 FD3D 477
C -==READ INITIAL HEAD AND MASS BALANCE PARAMETERS FROM DISK==- DAT 510 Fp3p 478
[3 FD3D 479
20 READ(ID) PHIoSUMsSUMPsPUMPToCFLUXTQRETsCHSToCHDTsFLUXTsSTORT,ETFLDAT 520 FD3D 480
250 1XTes FLXNTs STORLZs STORL4s ISTORZ2s ISTOR4sSs CSUBsLHEAD2,LHEAD& JEC FIXFD 50
REWIND 1D DAT 540 FD3D 482
c FD3D 483
FD3D 484
c FD3D 485
255 30 WRITE(OP,690) SUM DAT 550 FD3D 486
DO 40 K=1¢KD DAT 560 FD3D 487
WRITE(OP+700) K DAT 570 FD3D 488
DO 40 I=1510 DAT 580 FD3D 489
40 WRITE (OP¢580) [o (PHI{IoJoK) sJmleJ0) DAT 590 FD3D 490
260 c DAT 600 FD3D 491
¢ FD3D 492
[ ===READ DATA ARRAYS=== FD3D 493
[ PRRRBTBPRVONODROBOREANGEN FD3D 494
3 LOGIC IS SIMILAR FOR ALL VARIABLES=== FD3D 495
265 [ ONLY THE FIRST INPUT SEQUENCE IS DOCUMENTED FD3D 496
c FD3D 497
[o FD3D 496
C ecescossncossoscssssessascssse STRT (STARTING HEAD) seccceecsscscsDAT 610 FDID 469
c FD3D __ S00
270 [ ===INPUT ARRAYS BY LEVELS BEGINNING WITH THE BOTTOM LEVEL==- FD3D 391
c FD3D %e2
50 DO 100 K=sleKO DAY 620 FD3D 503
[ FD3D 504
c ===READ INPUT OPTIONS FO3D 505
215 C 3 FD3D 506
READ(IC¢542) FACyIVAR» IPRN FD3D  SoT
c FD3D 508
4 ===1F VARIABLE DATA 15 TO BE PRINTED WRITE LEVEL NUMBER=== FD3D %09
c FD3D 510
280 IF (IVAR.EQ«l.ANDIPRN<NE.1) WRITE(OP¢530) K DAT 640 FD3D  S11
DO 90 IsioI0 : DAT 650 FD3D 512
c ‘ FD3D 513
c ~==IF VARIABLE DATA READ A ROW OF VALUES=== FD3D 514
IF (IVAR.EQel) READ(100620) (STRT(LsJeK) vJ=19J0) FD3D 515
285 c FD3D 516
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[ ===ADJUST INPUT VALUES=== FD3D _ 517
¢ FD3D 518
————_ D0 89 y = ]s40 JEC FIXFD 51
c FD3D 520
290 oo IF_(IVARGNE.1) GO _TO 60 DAT 680 FD3D 521
c FDID 522
[ ===FOR VARJABLE DATA FAC IS A MULTIPLICATION FACTORw== FD3D 523
3 FD3D 524
STRT(IsJeK)=STRT (IsJeK) #FAC o DAT 690 FD3D 525
295 GO TO 7O DAT 700 FD3D 526
__¢C FD3D 527
c ===FOR CONSTANT DATA FAC IS THE CONSTANT VALUE=== FD3D 528
c FD3D 529
60 STRT(IsJsK)=FAC DAT 710 FD3D 530
300 70 CONTINUE o FD3D 531
c FD3D 532
e . ===UNLESS THIS IS A RESTART PHIZSTRT L FD3D  §33
[4 FD3D 534
B0 IF(IDK] oNE. ICHK(4) o+AND. IPUl .NE. ICHK(8)} GO To 81 JEC FIXFD 82
305 GO TO 89 JEC FIXFD 53
81 PHI(IsJeK) = STRT(IsJsK) JEC FIXFD &4
c INITIALIZE LOW HEAD IN CLAY LAYERS, JEC FIXFD. B85
GO TO (B9s82+895B84989) K JEC FIXFD 56
82 LHEAD2(IeJ) = STRT(Isdr2) JEC FIXFD 57
310 GO TO 89 JEC FIXFD 58
84 LHEAD&(IoJ) = STRT(IsJed) JEC -FIXFD &9
- 89  CONTINUE JEC FIXFD &0
= 3 FD3D 536
& c ===PRINT ROW OF VARIABLE DATA IF OPTION IS SELECTED==- FD3D  SaT
» 315 C FD3D 538
IF (IVAR,EQ.0..0RsIPRN.E@.1) GO TO 90 DAT 790 FD3D 539
WRITE(OP+580) Io(STRT(IsJoK)su=lsd0} DAT 800 FD3D 540
90 CONTINUE DAT 810 FD3D 54l
3 FD3D 542 -
320 c ===IF CONSTANT DATA PRINT VALUE FD3D 543
c FD3D 544
IF_(IVAR,EQ.0) WRITE(OPs460) FACsK DAT 820 FD3D 545
100 CONTINUE DAT 830 Fp3D B4é
c OPTION TO WRITE INITIAL LOW HEAD VALUES. JEC FIXFD &1l
325 IF(ILHEAD <EQ. 0) GO 7O 105 JEC FIXFD 62
WRITE (6+535) JEC FIXFD 63
DO 106 I = 2511 JEC FIXFD 66
106 WRITE(6+581) Iy (LHEAD2({IvJ)sJ=2sJ1) JEC FIXFD - 65
WRITE (6+950) JEC FIXFD @8
3so DO 108 1 = 2411 JEC FIXFD &7
108 WRITE(6+581) I» (LHEAD&(I+J)sJz2sdl) JEC FIXFD 68
c ll.ll..l.ll'.l.'l.-II.IIOU.OIIS ‘STORAGE COEFFICIENT, tl..-'.oll..D‘T B‘D FD3D 5‘3
c FD3D 549
105 IF(IDK] ,EQe ICHK(4)) GO TO 141 FIXFD &9
335 DO 140 KelsKO . DAT 850 FD3D 550
READ (IC+543)FACsIVARs IPRN JEC FIXFD 70
IF (IVAR.EQesl.AND.IPRN<NE.1) WRITE(QP+610) K DAT 870 FD3D 552
DO 130 I=1,10 DAT 880 FD3D 553
IF (IVAR.EQ:1) READ(119550) (S(LeJsK)sdmled0) FD3D 554
340 DO 120 J=1,J0 DAY 900 FD3D 555
IF (IVARJNE.1l) GO TO 110 DAT 910 FpD3D 556
S({IeJde)mS (s JoK)®FAC DAT 920 FD3D 557

=
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GO TO 120 DAT 930 FD3D 558
. 110 S(IesJdeK)=FAC DAT 940 FD3D 559
. 345 ~ .. 120 CONTINUE . e e n e e ey e e e e e 2 eme e oo AT 950 FDID 560
130 IF (IVAR.EQeloANDsIPRNoNEsl) WRITE(OP9590) Is(S(IsJsK)sJ=1yJ0) DAT 960 FD3D 561
SR T v JE_(IVARaEQe0) WRITE(OP2470) FACeK _ .. . . .. _____ __ _____ DAT 970 FD3D 562
140 CONTINUE DAT 980 FD3D 563
141 CONTINUF JEC FIXFD Tl
350 c se4c9ssesevescsncvsvcvvvsvsvence T(TRANSMISSIVITY) cecocoesssscssseeDAT 990 FD3D 565
N — SO+ ST T M 3 ¢ T T 1 A S et sy B N FD3D 566
DO 180 K=1lysKO DAT1000 FD3D 567
s g _.READ(IC»543) FACsIVARsIPRNs (FACT(KeI)¢I=1s3) . _ FD3D 568
IF (IVARLEQel<AND<IPRN4NEsl) WRITE(OPsS5T70) Ko (FACT(KyI)eI=1s3) DAT1020 FD3D 569
355 DO 170 I=1.10 DAT1030 FD3D 570
IF(IVARGEQs1l) READ(129550) (T(IsJeK)osJ=1lsJ0) FD3D 571
- - - DO 160 J=1.J0 SRR BT ; £ o DAT1050 FD3D 572
IF (IVAR.NE.1l) GO TO 150 DAT1060 FD3D 573
et s —— TUIadeK)=TIedoKI®FAC__ . . . ... DATIQ70 FD3D__ 574
360 GO TO 160 DAT1080 FD3D 575
150 T(JledaK)=FAC DAT1090 FD3D 576
IF (1eEQelsORI+EQeIQ0s0RJEQeleOReJLEQe0) THIsJyK)=0,0 DAT1100 FD3D 577
- 160 CONTINUE . o R Sl e el B e e DAT]1110 FD3D 578
170 IF (IVARLEQel<AND+IPRN4NEs1) WRITE(OP#S90) I+ (T(IsJdeK)pd=1,J0) DAT1120 FD3D- 579
S |- ;- . .. IF _(IYAR,EQ.0) WRITE(OPs4b0) FACsKy(FACT(KsI)sI=193) DAT1130 FD3D 580
180 CONTINUE : DAT1140 FD3D 581
IF (ITK4NE.ICHK(1l0)) GO TQ 230 DAT1150 FD3D 582
c FD3D 583
v_“________________;C;‘_gk..ll".'--ll.IC_l__l_llllllill!....__‘l_'_till IL!!{L{_&I'.I...I.IIIll.lDATll&o FD3D 584
370 c FD3D 585
R N ... DO 220 K=]sKl CHYE AT A Y e BE ST b 2 ) O DAT1170 FD3D 586
READ(ICe542) FACsIVARsIPRN FD3D 587
IF (IVAR.EQelsANDsIPRN.NEs1) WRITE(OPs720) K DAT1190 FD3D 588
DO 210 I=1,10 DAT1200 FD3D 589
375 o=t IF (IVAR.EQel) READ(13+559) (TKI(IvJeK)eJ=1lsJO) FD3D 590
DO 200 J=1sJ0 DAT1220 FD3D 591
I _IF (IVAR,NEo.1) GO TO 190 DAT1230 FD3D 592
TK{IsJoK)=TK(I e JsK)®FAC DAT1240 FD3D 593
G0 T0 200 DAT1250 FD3D 594
380 190 TK(IeJeK)=FAC DAT1260 FD3D 595
200 CONTINUE ’ . DAT1270 FD3D 596
210 IF(IVAR o.EQe 1 <AND. IPRN o NE. 1)WRITE(OP+590) I+ (TK(IvJsK)sJd=1sJ0) JEC FIXFD 72
IF (IVAR,FQ.0) WRITE(OP¢490) FACsK : DAT1290 FD3D 598
220 CONTINUE DAT1300 FD3D 599
385 230 IF (IWATER.NE.JCHK(6)) GO TO 300 DAT1310 FD3D 600
c - FD3D 601
—_— .G sssesnassenveantesesvveevevvesse PERM (HYDRAULIC CONDUCTIVITY) .0.DAT1320 FD3D 602
c FD3D 603
— READ (ICe542) FAC»IVARy IPRN *_FD3D 604
390 IF (IVAR.EQesl+ANDsIPRN.NEsl) WRITE(OP+780) DAT1340 FD3D 605
DO 260 I=]1,10 DAT]1350 FD3p 606
IF (IVAR.,EQel) READ(IC+550) (PERM(Isd)eJ=19J0) DAT1360 FD3D 607
_ DO_250 J=1sJ0 DAT1370 FD3D 608
IF (IVAR.NE.1l) GO TO 240 DAT1380 FD3D 609
398 . . PERM(I+J)=PERM(IsJ)®FAC Ay vy a DAT1390 FD3D 610
GO TO 250 DAT1400 FD3D 611
240 PERM(]qJ)=FAC DAT1410 FD3D 6la
IF (I14EQelsOReI«EQeI0eORsJoEQelsORoJeEQeJO) PERM(IoJ) =04 DAT1420 FD3D 613
250 _CONTINUE N o FD3D 614

DAT1430
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& 2l) WRITE(OPs770) Io(PERM(IsJ)eJ=19J0) DAT1440 FD3D 615
IF (IVARsNE.l) WRITE(OPs730) FAC DAT1450 FD3D 616
e L Tl < L el SO = FD3D 617
C ..'"..l..l‘l'...l.l..l..l..'..'.!lll.Il'..BOTTOH l...........l'.lDATl‘eo FDJD 618
c o FD3D 619
405 READ(ICy542) FAC»IVAReIPRN FD3D 620
IF (IVARLEQ.]1.AND.IPRNoNEs1) WRITE(OP»790) DAT1480 FD3D 621
DO 290 I=1+10 DAT1490 FD3D 622
= . —IF _(IVAR.EQel) READ(IC»550) (BOTTOM(IsJ)sJ=1sJ0) __  DATIS00 FD3D 623
DO 280 J=l,JO DAT1510 FD3D 624
SRS, 3 1 ... 1F_(IVAR,NE.,1) GO0 TO 270 - e . DAT1520 FD3D 625
BOTTOM(I+J)SBOTTOM(IsJ) #FAC DAT1530 FD3D 626
GO _TO 280 DAT1540 FD3D 627
270 BOTTOM(IeJ)=FAC DAT1550 FD3D 628
- __.._.280 CONTINUE Y =i - i DAT1560 FD3D 629
415 290 IF (IVAR.EQsl ANDsIPRNsNE.1) WRITE(OP+580) I+ (BOTTOM(IsJ)sJ=1sJ0) DAT1ST0 FD3D 630
IF_(IVAR,NE.l) WRITE(OPsT740) FAC DAT1580 FD3D 631
c FD3D 632
G 9950900090900 000080000000000 0000000 cnsscnsnss QRE socgsnsessnssenssDATIS90 FD3D 633
c FD3D 634
420 300 IF (IQRELNE.ICHKI(T)) GO TO 340 DAT1600 FD3D 635
READ(ICy542) FAC+IVARIPRN FD3D. 636
IF (IVAR.EQoloANDIPRNsNE.1) WRITE(OPs800) DAT1620 FD3D 637
DO 330 I=l.I0 2 DAT1630 FD3D 638
IF (IVARGEQ.1) READ(IC+550) (QRE(IeJ)sJd=1sJ0) DAT1640 FD3D 639
425 DO 320 J=lsJO DAT1650 FD3D 640
IF (IVAR,NE.1) GO 7O 310 DAT1660 FD3D 641
QRE(IoJ)=QRE(IpJ) #FAC DAT1670 FD3D 6462
GO_TO 320 DAT1680 FD3D 643
310 QRE(IyJ)=FAC DAT1690 FD3D 644
430 320 CONTINUE DAT1700 FD3D 645
330 IF (IVARGEQeloAND.IPRNeNEol) WRITE(OPs770) Ie(QRE(IsJ)esu=mleJ0) DAT1710 FD3D 646
IF _(IVARW.NE.]1) WRITE(QPs750) FAC . DAT1720 FD3D 647
c FD3D 648
C 2999000099009 0500000 OOPR0B80 80D DELX .'.‘l...""‘l..!ll‘....llq.l.D‘T113° FDaD “9
435 c FD3D 650
340 CONTINUE FD3D 651
READ(ICs542) FAC+IVARsIPRN FD3D 652
IF (IVAR,EQel) READ(IC+540) (DELX(J)sJ=leJ0) DAT17S0 FD3D 653
DO 360 J=1,J0 i DAT1760 FD3D 654
440 IF (IVAR,NE.1l) GO TO 350 DATLT70 FD3D 655
DELX (J)=DELX(J) ®#FAC DAT1780 FD3D 656
GO TO 360 DAT1790 FD3D 657
350 DELX(J)=mFAC DAT1800 FD3D 658
360 CONTINUE . DAT1810 FD3D 659
445 IF (IVAREQoslosAND.IPRNsNE.1l) WRITE(OPs630) (DELX(J)pJ=lsd0) DAT1820 FD3D 660
IF (IVAR,EQ.0) WRITE(OPs500) FAC DAT1830  FD3D 661
C FD3D 662
[ 90900000 pP0086e0E00000000C0000a DELY ol-clo-lcoccoc-o-n-o--.--n'--.D‘Tla‘o FD3D 663
c | FD3D 664
450 READ(IC+542) FACsIVARy IPRN FD3D 665
- IF (IVAR.EQ.1l) READ(IC9540) (DELY(I)eI=lsl0) DAT1860 FD3D 666
DO 380 I=},10 DAT1870 FD3D 667
IF (IVAR.NE.1) GO TO 370 DAT1880 FD3D 668
DELY(I)=DELY(])®FAC DAT1890 FD3D 669
455 60 TO 380 DAT1900 FD3D 670
370 DELY(I)®FAC DAT1910 FD3D 671
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DAT1920 FD3D 672

IF (IVAR.EGeloAND.IPRNoNE.1) WRITE(OP+640) (DELY(I)sl=1+10) DAT1930 FD3D 673
e 15 IF_(IVAR.EQe0) WRITE(QP:510) FAC . . . .  _ — . .. DAT]940 FD3D 674 . __ O
460 [ FD3D 675
- L eesesaameresesrcssvesesecsnnss DELZ seseansevcorcassesrsesnnneessesDATLOS0 FOID 676
c FD3D 677
READ(ICe542) FACeIVARSIPRN FD3D 678
IF (IVAR.EQel) READ(IC+540) (DELZ(K)sK=1sK0) DAT1970 FD3D 679
RT— . it DO 400 K=1sKO — _ . - ’ A, — — . ..DaT]S80 FD3D 680 —

IF (IVAR.NE«l) GO TO 390 DAT1990 FD3D 681
o _ _ _DELZ(K)=DELZ(K)®FAC e ‘ _ DAT2000 FD3D 682
GO TO 400 DAT2010 FD3D 683
390 DELZ(K)=FAC DAT2020 FD3D 684
470 400 CONTINUE DAT2030 FD3D 685
S = _ IF (IVAR,EQs]1,AND.IPRNeNE«1) WRITE(OP+650) (DELZ(K)sK=1sKO) DAT2040 FD3D _ 686
IF (IVAR.EG+0) WRITE(OP»520) FAC DAT2050 FD3D 687
- 171 _.C BEA e e DAT2060 FD3D 688
C LA AR R E N R N R NN N RIVER 'l....I'.I..ll."'..‘."IIIII.lll'l' FD3D 639
475 FLXPT=0,0 FD3D 690
[ NR = NUMBER OF RIVERS FD3D 691
C NTOT = TOTAL NUMBER OF RIVER BLOCKS oo 4t o FD3D 692
READ(5421) NReNTOT FD3D . 693
IF(NR,EQ.0)GO TO 46 ek ) FD3D 694
480 C VK = VERTICAL CONDUCTIVITY/THICKNESS OF RIVER BED (1/T) FD3D 695
C RIVER = ELEVATION OF WATER IN STREAM FD3D 696
3 QMAX = MAXIMUM INFILTRATION FOR A BLOCK (L®*®3/T) FD3D 697
. c INDX = CONTAINS LOCATION OF BLDCK IN 2=D ARRAY FD3D 698
C FD3D 699
485 READ(5423) (VK (I)oI=19NTOT) FD3D 700
READ(5,23) (RIVER(I) s I=1sNTOT) FD3D 701
READ(5,23) (QMAX (I) s I=1¢NTOT) FD3D 702
READ(5421) (INDX(I91)sINDX(I92) sI=1eNTOT) FD3D 703
. C v o FD3D  T04
490 c NRC = NUMBER OF CELLS FOR EACH RIVER FD3D 705
[ NADD = STREAM TO WHICH SURPLUS DISCHARGE IS TO BE ADDED FD3D 706
C FD3D 707
READ (5+21) (NRC(I)eI=1yNR) FD3D 708
READ(5921) (NADD (I} 9 I=19NR) FD3D 709
495 C FD3D 710
3 RQ = DISCHARGE FOR RIVER FOR THIS PUMPING PERIOD FD3D 711
c FD3D . 712
21 FORMAT (2014) FD3ID 713
23 FORMAT(8F10.0) FD3D 714
500 WRITE (694 1)NRoNTOT FD3D 715
4] FORMAT (®#(QNUMBER OF RIVERS =#,]5/%0TOTAL NUMBER OF RIVER BLOCKS =®#, - FD3D___T16
115) FD3D 717
WRITE (6942) ' FD3D 718
42 FORMAT (#0STREAM BLOCKS SURPLUS*) FD3D 719
505 WRITE(6943) (1sNRC(I) 9 NADD(I)sI=1eNR) FD3D 720
43 FORMAT(I552110) FD3D 721
WRITE (6+44) Fp3D 122
z 44 FORMAT (#0BLOCK NOe I 5 o VK ‘RIVER QMAX®) FD3D 723
DO 47 J=1¢NTOT FD3D 724
510 47 WRITE(6045) I+INDX(Iol)pINDX(I+2)9oVK(I)eRIVER(I)»QMAX(I) FD3D 725
45 FORMAT (#0#9I5+17014+3E1043) : FD3D 726

[4 ===INITIALIZE VARIABLES--- DAT2070 FD3D 727 !
46 B0, FD3D 728

N
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D=0, DAT2090 FD3D 729
515 F=0, DAT2100 FD3D 730
e e T T MES 0AT2110 FD3D 731
SU=0, DAT2120 FD3D 732
. - S ) 11+ < -t SHNRELIY Y e ERY DAT2130 FD3D 733
¢ FD3D 734
520 c ===INITIALJZE VARIABLES FOR PLQT=== FD3D 735
c FD3D 736
e - e JF_(XSCALESNE,0,) CALL SETMAP DAT2]40 FD3D 737
c FD3D 738
el e _ZIREWURNGGETLFOY _ DAT2150 FD3D 739
525 C FD3D 740
c FD3D  Tsl
[+ =e=FRMATS=== FD3D T42
e CTTNmm T R . - S an w _ o s FD3D 743
o FD3D 744
530 _ __.920 FORMAT_ (8I10) e MAN1630 FD3D 745
[$ FD3D 746
940 FORMAT (M(0"962X9"NUMBER OF ROWS =",I5/60Xs"NUMBER OF COLUMNS =%,ISMAN1650 FD3D 747
1/61X9"NUMBER OF LAYERS ="315//39X,"MAXIMUM PERMITTED NUMBER OF ITEMAN1660 FD3D = 748
2RATIONS ="y15//48X+"NUMBER OF CONSTANT HEAD NODES =",15) MAN16T0 FD3D 749
535 C e FD3D 7150
950 FORMAT ("11,3344) MAN16B0 FD3D 751
c FD3D 752
960 FORMAT (20A4) MAN1690 FD3D 753
[3 FD3D 754
540 970 FORMAT (16(Aésl1X)) MAN1T00 FD3D 755
3 FD30 7156
i 980 FORMAT ("=SIMULATION OPTIONS: "yll(A&séX)) MAN1T10 FD3D 757
FD3D 7%8
460 FORMAT ()HOs 63X»15HSTARTING HEAD =9E15.7+10H FOR LAYER s 13) FD3D 759
545 C FD3D 760
470 FORMAT (1HO+57Xs2)HSTORAGE COEFFICIENT =9E15.7510H FOR LAYER +I3) FD3D  7sl
c FD3D Te2
480 FORMAT (1H0962Xp16HTRANSMISSIVITY =9E15.7 »10H FOR LAYERs I3 / FD3D 763
1 39Xy39HDIRECTIONAL MULTIPLICATION FACTORSy X = ¢E15.7 / FD3D 764
550 2 T5Xy3HY = s E15.7 / T5Xs3HZ = ¢ E15.7 ) FD3D 765
c FD3D 766
490 FORMAT (1HO096TXsllHTK MATRIX =9E15.7+10H FOR LAYERs I3) FD3D 76T
[4 FD3D 768
500 FORMAT (]1HO0»72Xs 6HDELX = 5 E15.7T) FD3D 769
555 c FD3D 770
510 FORMAT (]HO0»72Xs GHDELY = » E15.7) FD3D 771
C FD3D 772
520 FORMAT (1H0s72X+ 6HDELZ = 4 E15.7) FD3D 7713
c FD3D 774
560 530 FORMAT (#1Wy55Xo"STARTING HEAD MATRIXs LAYER"eI3/56X930 (n=n)) DAT2620 FD3D 775
c FD3D 776
535 FORMAT (]H]p30Xe"INITIAL LOW HEAD MATRIX==LHEADZ LISTED FIRST THAN JEC FIXFD 73
1S LHEAD&",//) JEC FIXFD T&
540 FORMAT (8F10.0) FD3D 777
565 541 FORMAT (2110sF10.0+110) FD3D 778
542 FORMAT(F10002]1093F10,0) JEC FIXFD 75
543 FORMAT(E104092110,3F10.0) JEC FIXFD 76
c : FD3D 781
. 550 FORMAT (20F4.0) DAT2640 FD3D 782
570 559 FORMAT( 5E15.6) FD3D 783
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C FDAD 184
560 FORMAT (1HO+51X92THNUMBER OF PUMPING PERIODS =415 / FD3D 785
R L A _BETWEEN PRINTOUTS =415 // FDAD 186
2 S1Xp28HERROR CRITERIA FOR CLOSURE =4E15.7 /) FD3D 787
e R e T T e e . FD3D 788
‘ 570 FORMAT (1H1959Xe"TRANSMISSIVITY MATRIX, LEVEL"sI3/60X931(n=1)/20XsDAT26T0 FD3D 789
1"DIRECTIONAL MULTIPLICATION FACTORSy X="sFl0s4s" Y =0,F]0,49" Z =vDAT2680 FD3D 790
2vFl004) DAT2690 FD3D 791
S LN SV O, S ¢ e ) e A P FD3D 792
580 580 FORMAT(1H oI12¢2X918FTe1/(5X918FT7el)) JEC FIXFD 77
i K 581 _FORMAT(1H 3I292X918FT4)l/(5X918FTa1)) - JEC FIXFD 78
e FD3D 794
590 FORMAT(IHO+1PsJ5+10EL12:4/(1H 95X9]0EL12.6)) JEC FIXFD 19
[+ FD3D 796
—— 585 . __600 FORMAT ("0"sIS5s10E12.5/(" "45X%s10E12.5)) DAT2720 FD3D 197
[of FO3D 798
e 10 FORMAT (1H1349Xs"STORAGE COEFFICIENT MATRIX, LAYER" 4 I13/50X+36("=")DAT2730 FD3D 799
1) ' DAT2740 FD3D 800
[o FD3D 801
590 620 FORMAT (20F4.0) FD3D 8oz
L S TRERY — . FD3D 803
630 FORMAT (1H1+46X040HGRID SPACING IN PROTOTYPE IN X DIRECTION/4TX+40DAT2760 FD3D 804
AV (015 12F10,0)) —_ e DAT2770 FD3p 805
c L FD3D 806
595 660 FORMAY (lH=946X»40HGRID SPACING IN PROTOTYPE IN Y DIRECTIQON/4TX+40DAT2780 FD3D 807
L(vet) /7 (nO"p12F10.0)) DAT2790 FD3D 808
c FD3D 809
650 FORMAT (1H=+46X940HGRID SPACING IN PROTOTYPE IN Z DIRECTION/4TXe40DAT2800 FD3D 810
M) 2 (O 12F10,0)) DAT2810 Fp3p 811
600 Cc FD3D a1z
690 FORMAY (]H=940X927H CONTINUATION = HEAD AFTER » E20,7 » FD3D 813
1 13H SEC PUMPING » / 42Xs SB(1lH=) ) FD3D 814
c FD3D 815
700 FORMAT (n1ue55Xs"INITIAL HEAD MATRIXs LAYER"sI3/56X.30 (n=11)) DAT2900 FD3D 816
605 == c FD3D 817
710 FORMAT (4E20.10) FD3D 818
c FD3D 819
T20 FORMAT (n1ms55Xe"TK MATRIXs LAYER",I3/56Xs19("=")) DAT2920 FD3D 820
c FD3D 8zl
610 730 FORMAT (1HO+43X+3SHUPPER UNIT HYDRAULIC CONDUCTIVITY =, E15.7) FD3D 822
c FD3D 823
740 FORMAT (1HO+60X9e18HBOTTOM ELEVATION =y E15.7) FD3D 82é
(% FD3D 825
750 FORMAT (1H0963X¢1SHRECHARGE RATE =, E15.7) FD3D 826
_ 615 C a FD3D 8z7
760 FORMAT (3F10.002(F1l0409911elX)oA8) FD3D az8
e AN ey’ as FD3D 829
T70 FORMAT (1HO9eI5910E11.3/(1H 95Xp10E11.3)) DAT2970 FD3D 830
[+ FD3D 83)
620 780 FORMAT (1H1052X929HHYDRAULIC CONDUCTIVITY MATRIX/53X929 (t=n)) DAT2980 FD3D 83z
L FD30 833
790 FORMAT (1H1+43X943HELEVATION OF IMPERMEABLE BASE OF UPPER UNIT/44XDAT2990 FD3D 834
i v e le43(Ven)) DAT3000 FD3D 835
c FD3D 836
625 800 FORMAT (1]1"s60Xs"RECHARGE RATE"/61X313(N=n)) DAT3010 FDP3D 837
[« FD3D 838

810 FORMAT (1HG+30Xs1BHON ALPHAMERIC MAP! /

FD3D

839

"% a0
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[
1 40Xe39HMULTIPLICATION FACTOR FOR X DIMENSION =y E15.7 / FD3D B40Q
2 4O0Xy39HMULTIPLICATION FACTOR FOR Y DIMENSION =y E15.7 / FD3D 841
———630 3 55KsP3HMAP SCALE IN UNITS OF _» Al)l / FD3D 842
4 S0Xs10HNUMBER OF » A8 s11H PER INCH =y E15,7 / FD3D 843
. 5_ _43X936HMULTIPLICATION FACTOR FOR DRAWDOWN =E15,75]9H PRINTED FQ FD3D 844
6R LAYERS,912 / FD3D 845
T 47X 32HMULTIPLICATION FACTOR FOR HEAD =3E)5,7¢19H PRINTED FOR LA FD3D 846
635 BYERS»912) FD3D B&7
R . g = mereay FD3D 848
END DAT3080=-FD3D 849
it o e
-
A
o it i o e R s ot e i i s e
|
\
\
~
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1 SUBROUTINE ITER FD3D 850

[« FD3D 851

—_—— e £ mmeecesmemse—sssrsessssssmessecssesecmee—cmeemes s ececeese———————— FD3D 852

c FD3D 853

B € ===COMPUTE AND PRINT ITERATION PARAMETERS=== _  sp3 290 FD3D 854

c FD3D 855

c mmsmscmemsosesosocec—ceoeeeeceecsseme——eeseemsececcscccccmanae- FD3D 856

C # FOR SUBROUTINE ITER ® DITER 2

E N € i N R S I - ____START 2

10 ¢ mmemeas B e St B T T —— START 3
N R B S R R R R R R AR LR LR START &

¢ T T e START 5

C START 6

o SPECIFICATIONSE START 7

15 o . i START 8

C 108 2

¢ === THE_FOLLOWING I/0 DEVICES ARE USED === . 10S 3

C . 108 L]

C # DEVICE # ® UNIT # ® NUMBER # 105 5

20 C . 10S 6

¢ CARD READER Ic ~ 5 10S 7

[+ DISK 1D 4 10S 8

_ Cc CARD PUNCH ocC 7 10S 9

Cc LINE PRINTER op — 108 10

25 C 108 11

COMMON /10/ IC o ID #» OC » OP 10s 12

C . 10S 13

INTEGER ICyID»0OC»OP 10S 14

B REAL | HEAD2+ LHEAD# : JEC FIXDIM 33

30 Cc I0S 15

c CMT1 2

C === THE FOLLOWING ARE INDEPENDENT OF MODEL DIMENSIONS === CHMT1 3

Cc CHT] 4

Cc CCK 2

35 COMMON /CK/ CFLUXT 9 CHDT » CHST » ETFLXT » FLUXT » FLXNT o CCK K]

1 PUMPTy QRETs STORTs STORLZ2+ STORL4s SFAC2y SFAC4y SUBHZ2y» SUBH& JEC FIXDIM 29

C L£CK 5

[of CDPARAM 2

COMMON /DPARAM/ B o D ¢ F » H 9 RHO o SU s 2 CDPARAM 3

40 c CDPARAN 4

C CHD@ 2

COMMON /HDG/ HEADNG(33) CHDG 3

c CHD& 4

C CINTESR 2

45 COMMON /INTEGR/ 1Qs I0 » Il » 12 v IDK1l » IDK2e IDRAW » IERR » CINTESR 3

1 IFINAL » IFLO » IHEAD » IMAX » IPUl s IPUZ2 ¢ IQRE  IT » ITK CINTEGR 4

2 ITHAX » ITHMX1 o IWATER » JQos JO » J1 » J2 9 KQe KO » K1 » K2 o CINTEGR 5

3 KP ¢ KT » KTH o LENGTH s NCH » NPER s NUMT » NWEL . CINTEGR 6

4 o NPWELLe IPWELLy ISS249ICHPNT9ILHEAD JEC FIXDIM 32

50 C CINTEGR 7

C ) CPR 2

COMMON /PR/ BLANK(60) o DIGIT(122) » DINCH » FACT1 » FACTZ o CPR 3

1 Nl y N2 o N3 ¢ NA(&) » PRNT(122) » SYM(1T7) » TITLE(6) » UNITS CPR 4

2 VF1(6) » VF2(6) o VF3(T) +» XLABEL(3) ¢ XN(100) » XNl +» XSCALE CPR 5

55 3 YLABEL(6) » YN(13) s YSCALE 3 CPR 6

C , CPR 7

c CSARRAY 2

Cied wa0s
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COMMON /SARRAY/ JCHK({13) CSARRAY 3
[ CSARRAY 4
e _ 60 N el CSPARAM 2
COMMON /SPARAM/ CDLT s DELT s ERR 9 QR » SUM s SUMP 4 TEST » TMAX CSPARAM 3
P - ot bR L S LRSS S S S i 3 CSPARAM &
c MAX1 2
C === THE FOLLOWING ARE DIMENSIONED FOR THE FOLLOWING LIMITS === MAX1 3
65 C === IF OTHER LIMITS ARE NEEDED s ADD COMDECK MAX AND DEF INE NEWMAX MAX1 4
S i RSN %) 5 B o B f ek AR MAX1 5
G MODEL IS DEFINED ON ARRAYS (63+6745)s OR (22+2415)==DEPENDING FIXDIM 34
- _ € ON THE DEFINE CARDS==- %DEFINE+D515002+ OR #DEFINE, D202504 FIXDIM 35
C PARAMETER(DIMENSION) BASED ON LIMIT OF MAX1 8
70 c ) MAX] 9
C DON{(100) MAXIMUM HORIZONTAL DIMENSION=100 MAX1 10
R g N _ FLOW(100)sJFLO(100+3) MAXIMUM CONSTANT HEAD NODES=100 MAX1 11
C ITT0(100) MAXIMUM TIME STEPS = 100 MAX1 12
e C LEVEL1(9)sLEVEL2(9) _ MAXIMUM LEVELS PRINTED IN MAPS=9 MAX1 13
75 [ RHOP (20) MAXIMUM ITERATION PARAMETERS=20 MAX] 14
c TEST3(101) MAXIMUM ITERATIONS = 100 MAX1 15
[ MAX1 16
COMMON/MAX/DDN(67) o FLOW (4221) 9 ITTO(60) s JFLO(422193) FIXDIM 38
15 LEVEL1(9)sLEVELZ(9)+RHOP (20) +TEST3(61) FIXDIM. 39
80 . c_ ___ e n b, . MAX1 29
C . c515002 @2
C === THE FOLLOWING ARE DIMENSIONED FOR 63 NODES IN THE Y=DIRECTION FIXDIM 27
C (I.Ee 63 ROWS)s 67 NODES IN THE X~DIRECTION (I.E. 67 COLUMNS) FIXDIM 28
- B CE_. s AND 5 NODES IN THE Z=DIRECTION (I+Ee 5 LEVELS) === c515002 5
o 85% [ C515002 6
&K 0 m= __ _COMMON/ARRAY1/DELX (67) sDELY (63) sDELZ(5) sFACT(5+3) FIXDIM 13
= "COMMON/ARRA2/0LD (63+67195) sV(6396745)15(63967¢5) FIXDIM 14
COMMON/ARRAY3/STRT (6396795) 9T (6396795) 9 TR(63+6795) FIXDIM 15
COMMON/ARRAY4/TC(631674519TK(6396795) sWELL (63¢6715) FIXDIM 16
g 00000 gt A TR 5150024 6
COMMON/ARRAYS/EL (63+6795) oFL (63967+5) 9GL (6396745) FIXDIM 20
COMMON/ARRAY6/PH]I (63+46795) s ISTOR2(63+67) s ISTORS (63,67) _____FIXDIM 21
COMMON/ARRAYT/XI(63+6795) 9CSUB(63+6T) sLHEADZ (63967 (s FIXDIM 22
1S LHEAD& (63,67) FIXDIM 23
95 C S150028 5
LEVEL 2 +OLDsSTRTsTCeELeXI 5150028 6
C . 5150028 7
C CMTNRY 2
C === THE FOLLOWING IS USED TO CONSERVE STORAGE FOR A PROBLEM CMTNR 3
100 [+ WITHOUT RECHARGE TO THE TOP LEVEL === CHMTNR 4
[+ cemees ssesscese CMTNR 5
c CMTNR 6
[+ NR 2
COMMON /RCHRG/ QRE (1s1) NR 3
105 3 NR 4
[ CMTNWT e
C === THE FOLLOWING IS USED TO CONSERVE STORAGE FOR A PROBLEM CMTNHT 3
[» IN WHICH THE TOP LEVEL 1S CONFINED CMTNHT - &
C memesa=a CHMTNHT 5
110 c NWT 2
COMMON /TABLE/ BOTTOM(ls1) » PERM(1lsl) NWT 3
[» NWT 4
3 === THE FOLLOWING l=DIMENSIONAL ARRAYS ARE EQUIVALENT TO THE EQCOM 2
C ABOVE _ARRAYS WITH THE SAME NAME EXCEPT FOR THE LEADING "An EQCOM 3

vire wao,





