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' of course, are a part of the original model. Some of the

INTRODUCTION

‘The "Iterative Digital Model for Aquifer Evaluation"

(Pinder, 1970) was designed as a basic model to simulate

two-dimensional aquifer problems. In using this model for

- ——— e < 4%
e

variduS«problemé myself, and in assisting others in the use

of the model, I have added several problem options and

input-output features. The artesian and water-table options,

added features (for example, the method of treating the storage ;
coefficient and leakage in combined artesian-water table

problems, and the method of treating evapotranspiration) were

- adapted from Prickett and Lonnquist (1971). As with

Pinder's original model, the updated version will require
programming modifications for some applications.
~ All of the options in the program have not been fully
tested. Thus, there may be some undiscovered errors in the
logic. Furthermore, this updated model is subject to revision
as experience dictates. *
The following documentation in part supplements and

in part supersedes Pinder (1970).

*The card deck contains some changes not in the source
listing starting on page 20. The only change affecting the
user directly is a change to a maximum problem size of 50x50.
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PROBLEM OPTIONS

Artesian Aquifer: The artesian aquifer is the easiest

to model because the problem is usually linear. Water may
be derived from storage, uniform areal recharge, recharge
wells, constant head boundaries and leakage from confining
beds in which the effects of storage are consid;red.
Discharge may be from wells and coﬁstant head boundaries.
Evapotranspiration is not éonsidered (except possibly as ’
negative uniform areal recharge) because the change in head
in the wéter—table agquifer due to pumping Qf the artesian
aquifer is not computed. Steady State can be simulated by
setting the storage coefficient of the aquifer and the
specific storage of the confining bed to zero, computing one

time step of any length and iterating to a solution.

Water-Table Aquifer:: The transmissivity in the water-
table problem is computed gach iteraéion as the product of
saturated thickness and hydraulic'conductivity at each node.
The program is set up to terminate computation for a given
problem if the "well goes dry". Punched output cénsisting
of the head matrix and mass balance parameters is produced
so the user can decide whether to continue the run. For
nodes that "go dry" other than pumping nodes, a saturated
thickness of 1 foot is maintained so that water levels at

these nodes can recover during the next pumping period.
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In addition to the types of recharge and discharge available
in the artesian aquifer problem, evapotranspiration can be
included as a discharge from a water-table aguifer. The
model assumes a linear decrease in evapofranspiration from
the land surface to a given depth where ET ceases. Steady
state can be simulated in the same manner as ig the

artesian problem.

-

" Combined Water-Table - Artesian Aquifer: The model

can simulate an aquifer that is part artesian and part

water table or an artesian aquifer converting to a water-
table aquifer and vice versa. As in the wafer-table problem,
the hydraulic conductivity.of the aquifer and its bottom

elevation are specified. In addition the elevation of the

'tob of the aquifer is needed to compute transmissivity

when the aquifer is artesian, to determine when the storage
coefficient changes from.its artesian value to specific
yield, and to limit the leakage when the head falls below

the top of the aquifer.

OTHER PROGRAM FEATURES

Multiple Pumping Periods: ‘A new pumping period is

 started by reading the length of the new period, the

approximate DELT, and the well locations and pumping

rates. A major assumption is made in treating leakage

for multiple pumping periods: Dimensionless time for

the previous pumping period is assumed to be large so that
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storage in the confining bed has a negligible.effect on
leakage from this period. For many reﬁl problems in which
pumping periods are months to years in length, this is a
reasonable assumption. Problems involving short pumping
periods may require re-programming in order to treat leakage

— g i
more realistically.

Solution Approaching Steady Stéte: In some model . E%
simulations in which a steady state is possible, the solutign ié
may approach a steady state long before the designated
pumping périod is completed. To reduce unnecessary computation i
time and output, tﬁe program checks the magnitude of change

in water level from one time step to the next. If the change

at all nodes is less than some previously assigned difference

(for example, 0.1 foot) the pumping period is terminated with all

" desired printed and punched output. The program proceeds

to read the data for the next pumping period, if any.

Boundary Conditions: To treat an impermeable boundary

specify zero hydraulic conductivity or transmissivity for
the impermeable material. For the location of the boundary
refer to fiqgurel in Pinder (1970). If T (i-1,3) =

T (i-1, j-1) = T (i, j-1) = 0, the boundary is located

Ax, Ay.

L -1
5 and 5 from the node x; yj.

To simulate a constant-flux boundary with a value other

than zero, place a recharging well at the appropriate nodes . ..
Referring again to figure 1 in Pinder (l970)iand with the con-

ditions stated in the paragraph above, if a recharging well is
placed 1t node X; yj, the recharge boundary is approximately




.Axi Ay.
+ —— and +

from the node x, y ..
2 2 1

3

————

To simulate a constant-head boundary place a negative
number (for example, -1) in the storage coefficient matrix at
; the constant-head nodes which must have a finite transmissivity.

The boundary is at the constant head nodes. .

Drawdown at a pumping well node: Withdrawal from a

well is assumed to occur over the area of influence of the
well node. Drawdown at a pumping node in the model,
therefore, is considerably less than would be observed in

a real well. The‘real well drawdown can be predicted by

plotting drawdown versus the log of distance for nodes near

the pumping node (excluding those directions in which other

wells are within two nodes) and extrapolating to the radius
of a real well. Alternatively, these data can be used in the
Thiem equation to calculate the additional drawdown in a
real, fully penetrating well.

Problem size: Computer storage requirements and

computation time are directly proportional to the number of
nodes in a problem. The dimensions of the arrays in the

source listing and card deck may need to be changed to suit

a given problem and minimize computer storage requirements.
i The source program and scalar parameters will require

about 57,000 bytes of storage. For a 20 x 20 or 400 node

# problem the arrays require about 26,000 bytes of storage;
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for a 50 x 50 or 2,500 node problem, the arrays
require about 173,000 bytes of storage. If computer
storage is at a premium, - five more arrays (WELL, RATE,
M, S,S?) can be made half-word integers (INTEGER *2),
This will require some progr;m modifications and

additional coﬁputation time because of the number of

times multiplication factors must be used.

"Logical unit numbers: The unit numbers for

card reader, line printer and cafd punch are commonly

5, 6, and 7, respectively. At computer installations

where other numbers are used, chahge the initialization

of P, R, and PU in the BLOCK DATA routine.

APPLICATION
Formats: The format used on each data card
is given with the first parameter on that card.
Unless explicitly stated otherwise, the same format
is used for input of the remaining parameters on

that card.

o
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The G format is conveniently used to read data
normally read under I, F, and E formats. Mistakes
on daté input can be minimized by always right
justifying the data om thé field. The only exceptions
are the character strings on cards 3 -11 which are
left-justified.

Except for the M matrix and the matrices specified
as INTEGER *2, assume that the FORTRAN default typing
of integer and real variables applies. The M matrix is
explicitly made REAL *4, The INTEGER *2 matrices are
made real variables by multiplication factors where

needed. Except for the PHI and STRT matrices leave

‘decimal points off the input card sets; convert matrices

to their decimal values with the multiplication factors

specified on cards 15 and 16.




Data Deck Instructions*

CARD COLUMNS FORMAT VARIABLE DEFINITION
1l 1-80 10A8 HEADNG
. Any title the user wishes to print
2 1-48 " " on one line at the start of output
3 1-8 A8 WATER Punch WATERTABLE for watertable or
combined water table-artesian
aquifer!?
4 1-8 A8 LEAK Punch LEAKAGE for a problem
' including leakage from a stream, »
confining bed, etc.!? }
5 1-8 A8 CONVRT Punch CONVERT for combined artesian- f
watertable aquifer!? #
6 1-8 A8 EVAP Punch EVAPOTRANSPIRATION for a I
: problem including ET7? :
7 1-8 A8 CHCK Punch CHECK for a problem in which .
a mass balance is to be computed!?
8 - 1-8 A8 - PNCH Punch PUNCH for punched cutput from
each pumping period!
9 1-8 A8 NUM Punch NUMERIC to print drawdown in ™
numeric form?
10 1-8 A8 HEAD Punch HEAD to print the head matrix!
11 1-8 A8 CCNTR Punch CONTOUR to generate alpha-
meric map'; for no alphameric map,
the remainder of this card can be
left blank
11-20 G10.0 SCALE Multiplication factor to convert
model length unit to unit used on
alphameric map
21-30 DINCH Number of map units per inch
31-40 SPACNG Contour interval (L)
41-48 A8 MESUR Name of map length unit

*Footnotes are given at the end of the instructions.
Note that the origin is the upper left-hand corner of the model.
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- every node is less than this

CARD COLUMNS  FORMAT  VARIABLE

12 1-10 G10.0 NPER
11-20 DIML
21-30 DIMW
31-40 KTH
41-50 LENGTH
51-60 ERR
61-70 ORE
71-80 ss

13 1-10 G10.0 ITMAX
11-20 EROR
21-30 QET
31-40 ETDIST
41-50 FACTY
51-60 FACTY

"bed (1/L); leave blank if not used. |

DEFINITION

Number of pumping periods for this [
problem i

Number of rows
Number of columns

Number of time steps between
printouts. Even if the user
erroneously assigns an interval 4
between printouts greater than the
number of time steps required for
a given pumping period, the pro-
gram will print out the results
for the final time step.

Number of iteration parameters
(5 are commonly used)

PR SUPRCIRUE S TPl VNS

Error criteria for closure, that is
the head change between row and g
column computations for every node :
must be less than or equal to this}‘
value to terminate iteration for |
a time step (L) (for example, 0.01
foot)

Uniform recharge rate (L/T); leave

blank if not used .
Specific storage of confining '

T e T

Maximum number of iterations per
time step (if exceeded, printed
output is produced and the run is
terminated) ’

AP i A At P

Change in head criteria for steady
state (if the change in head at

amount, the pumping period is .
terminated) (L) %

Maximum evapotranspiration rate 4
(L/T) ; only for problem with ET

Depth at which ET ceases below
land surface (L); only for problem i
with ET i

Multiplication factor for
transmissivity in X direction

e R et e+

Multiplication factor for
transmissivity in Y direction
(FACTX = FACTY =1 for isotropic
problem)

—eide
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CARD COLUMNS FORMAT VARIABLE
14 1-4 14 IHED
5-8 ISTO
9-12 ISYI
13-16 IRAT
- 17~-20 IRIV
21-24 ITHK
25-28 IPER
29-32 IBOT
33-36 ITRA
37-40 IDLX
41-44 IDLY
- 45-48 ITOP
49-52 ILND
15 1-10 G10.0 FACH
11-20 FACS
21-30 FACY
31-40 FACK
41-50 FACR
51-60 FACM
61-70 FACP
71-80 FACB

10

DEFINITION

Initial head?
Storage coefficient?

Specific yield?

" Hydraulic conductivity of confining

bed?

Head in sub- or superjacent
aquifer?

" Thickness of confining bed?

Aquifer hydraulic conductivity? °

Elevation of bottom of aquifer?
Transmissivity of aquifer?’?®

Space increment in X direction?
Space increment in Y direction?

Elevation of top of aguifer?

Elevation of land surface?

Initial head (L)?
Storage coefficient?®
Specific yield?

Hydraulic conductivity of confining
bed (L/T)3

Heag in sub- or superjacent aquifer
(L)

Thickness of confining bed (L)?®
3.5

Aquifer hydraulic conductivity (L/T)

Elevation of bottom of aquifer (L)’

b
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VARIABLE

CARD COLUMNS FORMAT
16 1-10 G10.0 FACT
11-20 FACX
21-30 FACZ
31-40 FACO
41-50 FACL
17 1-20 G20.10 SUM '\\
21-40 SUMP
41-60 PUMPT
61-80 CFLUXT
18 1-20 G20.10 QRET
21-40 CHST
" 41-60 CHDT
61-80 FLUXT
19 1-20 STORT
21-40 ETFLXT
CARD SET
2 1-80 8F10.4 STRT(I,J)
3 1-80 20F4.0 S(1,J)
4 1-80 20F4.0 SY(I,d)
5 1-80  20F4.0 RATE (T,J)
6 1-80 2014 RIVER(I,J)

"

Transmissivity of aquifer (L2/T)3’5
Space increments in x direction (L)?3
Space increments in y direction (L)?®
Elevation of top of aquifer ()3

Elevation of land surface (L)?

. —— e

Parameters in which elapsed time and

P T L

cumulative volumes for mass balance ﬁ
are stored. For the start of a

problem insert three blank cards. For
continuation of a previous run, remove
the three blank cards and insert the
first three cards of the punched output

from the previous run.

Head values for continuation of
previous run”. For a new problem, card
set 1 is not included.

Starting head matrix" [always needed;
do not use zero]

Storage coefficient". Set S(I,J)
= -1 for constant-head boundary
[needed for artesian, artesian -WT,
or constant-head boundary problems]

Specific yield"[need in WT or WT-
artesian conversion problems]
Hydraulic conductivity of confining
bed‘ (only for a problem with lca.iag -]

Head in sub- or superjacent aquifer"
(only for a problem with leakagel
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CARD SET COLUMNS FORMAT VARIABLE

7 1-80 20F4.0 M(I1,J)

8 1-80 20F4.0 T(I,J)

9 1-80 2014 PERM(I,J)
10 1-80 2014 BOTTOM(I,J)-
11 1-80 2014 TOP(I,J)
12 1-80 2014 LAND(I,J)
i3 1-80 8G10.0 DELX(J)
14 1-80 8G10.0 DELY(I)
CARD
20 1-10 Glo0.0 Kp

11-20 KPM1
21-30 Gl10.0 NWEL
31-40 . TMAX
41-50 NUMT
51-60 CDLT
61-70 DELT

12

e

DEFINITION

Thlckness of confining bed*
[only for problemwith leakagel]
Transmissivity for artesian
aquifer problem 5. otherwise,
omit

Hydraulic conductivity for water
table or combined water table-
artesian problem"’®; otherwise,

omit

e A s e i g

Elevation of bottom of aquifer for;
water table or combined water
table-artesian problem*; other-
wise, omit

Elevation of top of aquifer in
combined water table-artesian
problem*; otherwise, omit

o e o S i s B AL ST T

Elevation of land surface for a
problem 1nclud1ng evapo-
transplratlon ; otherwise, omit
Grid spacing in x direction®
[always needed]

Grid spacing in y direction®
[always needed]

Number of the pumping period

Number of previous pumping period
(for example, KPM1l = 0 if KP =1
but for a continuation of a
prev1ous pumping period KPM1 = KP):

t

Number of wells for this pumping
period®

Number of days in this pumping
perlod

Number of time steps®

Multiplying factor for DELT®
(commonly set = 1.5)

Initial time step, in hours®




CARD SET COLUMNS FORMAT VARIABLE DEFINITION
15 1-10 G10.0 I Row location of well
11-20 J Column location of well
21-30 WELL (I,J) Pumping rate (L3/T),
negative for a pumping
well

(one well on each card)

" If NWEL = 0, Card Set 15 is omitted

For each additional pumping period in a problem, insert
Card 20 followed by Card Set 15.

CARD

21 To follow this problem with another, insert a blank card;
otherwise, omit.

= ey
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*FOOTNOTES

!Pur any option not used, insert a blank card or a card
with some other characters in columns 1-8 keeping in mind that
these characters will be printed beneath the title in the output.

2Insert 1l if a uniform value for the matrix is to be used;
insert -1 if variable data are to be read for the matrix.

3The uniform value for this matrix where the corresponding
variable on card 14 is assigned the value of 1; the multiplication
factor for variable data read into this matrix where the corres-
ponding variable on card 14 is assigned the value -1. See
explanatlons for card sets 1-14 to determine whether this parameter
is required in a given problem. :

“Start data for each row on a new card. If this matrix is
to have a uniform value, it has already been initialized to -
! that value (that is, the appropriate factor on card 15 or 16) and ;
this card set is omitted.

} *Zero values must be placed around the perimeter of the

PERM or T array for reasons inherent in the computational scheme.
If 1 is specified on card 14 for IPER or ITRA, PERM = 0 or T = 0 -
is automatically inserted around the border of the model.

1 SThe program has two options for the simulation period:

(1) to simulate a given number of time steps, set-
TMAX to a value larger than the expected
simulation period. The program will use NUMT, ;
CDLT and DELT as specified. ?

(2) to simulate a given pumping period, set NUMT
larger than the number required for the
simulation period (for example, 100). The program . .
will compute the exact DELT (which will be < DELT

specified) and NUMT to arrive exactly at TMAX on
the last time step.

14




Sample data deck is given at the end of the program

listing.
Output

1. For each new problem, the title, problem options,
scalar parameter values and initialized values of the
matrices are printed on the first page. On the second
and succeeding pages, matrices with variable data (if
any) are printed out followed by the computed iteration
parameters. Finally the DELT, NUMT, and wells for the

first pumping period are printed. .

2. For each time step in which printed ouﬁput is desired:

a. Information on thé simulation time is printed first.

b. If CHECK is specified on card 7, a ﬁass balance for
the model as a whole is computed and printed. The
results are expressed as a‘Eumulative volume from
each source of water and each type of discharge-of
water; rates and the volume derived from storage for
the current time step are given.

c. The range in dimensionless time for. a p?oblem
including the transient effects of leakage from a
confining bed, maximum éhange in head for the time
step and the sum of differences between rows and
columns for each iteration are printed. The sum of

differences for each iteration may provide useful

information if the computations fail to converge

15




to a solution and could be used, rather than i
the maximum difference, as the error criteria
for closure.

If CONTOUR is specified on card 11, an alphameric !
map of drawdown to scale is printed. The user ~
specifies SCALE, the multiplication factor required

to change from units used in the model (fecr exampie, feet)

deet

to units used on the map (for example, miles); DINCH, the
number of map units per inch; SPACNG, the contour

interval for drawdown; and MESUR, the name of the !

units used on the map. Since most models are wider
than they are long, or can be oriented that way with
the alphameric map in mind, the x direction is vertical
and the y direction horizontal. The origin is the
upper left-hand corner of the cell for row 2, column 2
and is located in the lower left hand corner of the
page oriented to read the printing. With the page

in this orientation, the right and top sides of the

map include the node locations for the second to

last row and column, respectively; the horder is
located to the nearest inch outside these node
locations and may or may not fall on the cell boundaries
depending on the scaling. The map is automatically
centered on the page and is limited to a maximum of

12 inches in the vy direction. If the user tries to
print a map that requires more than 12 inches in the

16
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y direction, the program increases the number

of map units per inch to fit the map within 12

- ——r " g

inches. In the x direction, the map is limited

only by the dimension of the NX vector (for example, when
the dimension of NX is 100, the map is limited in

the x direction to 100 - 1 = 99 inches). Several
parameters ( for example, N1, N2, N3, and XN1l) are

initialized in the BLOCK DATA routine to values

St 5 M s

2

that assume the line printer prints 6 lines per

ey

inch, 10 characters per inch, and 132 characters

\

per line. These parameter values may need to be

changed for a line printer with other specifications.
) ) e. If HEAD is specified on card 10, the head matrix

is printed out.
f. If NUMERIC is specified on card 9, the drawdown is

printed out in numeric form.

3. If PUNCH is specified on card 8, the parameters for
the mass balance and the head matrix are punched at

| the end of each pumping period.

Sample Output for the problem given in the sample

data deck follows the listing of the data deck.

17
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'éf"“éo : MAIN DATE = 73047 13/01/44
&G#9#4.’-#069####09&0&6##6#D%#&##GG#Q#G#““9006&#0#9&##04““##9#6####§GqAN
AN ITERATIVE DIGITAL MODEL FOR AQUIFER EVALUATION MAN
1JPDATED DECEMBER,1972 M AN
oboﬂ»#badéﬁs}-ﬂﬁﬁv’?*ﬂ-*&#Qi-f{‘:dG&éd«)i—{‘:ﬁéﬂ#%&“#éénGQQQQ&#*#’J@‘?Gb##&b#&##bbu,_\‘M
SUBPROGRAMS ANUD ENTRIES MAM
) ’ MAN
1. DATAIN ) 3. COEF , MAN
ITER CLAY MAN
MAP - A TRANS MAN
NEWPER , TCOF MAN
. ETRATE : MAN
2. COMPUT . STORAG MAN
NEWSTP ' LEAKAG ) MAN
NEWITI - MAN
NEWITOQ 4, CHECK L MAN
ROV . MAN
COLUMN Se PRNTA © MAN
STEADY MAN
OUTPUT . 6. BLOCK DATA MAN
DRY MAN
QQ#&&#Q##G&##Q**#*éQ##G%&é#&#ﬁﬂ»é&#@ﬁ#**ﬂ’ééﬁéé#é#é&##ﬁ“ﬁ#&%&#ﬁ&#é#bMAN
MAIN PROGRAM MAN
SPECIFICATIONS: MAN
COMMON /DARRAY/ PHI (33+62) yRHOP (20) »CHK(10) MAN

COMMON /SARRAY/ KEEP(33962)9T(33962)90(33952)y5TRT(33,62)’RATE(330MAN
162)vM(33962)0WELL(33962)’5(33062)'SY(33962),TR(33’62)0TC(33062)ODEMAN
2LX(62) oDELY (33) MAN

COMMON /HARRAY/ TOP(33'62)9ISUR(33962)9LAND(33962)7RIVER(33062)QPEMAN
1RM(33,62)3s80TTCM(33,562) MAN

COMMON /DPARAM/ WATERQCONVRTQEVAPQCHCK$pNCH’NUM,HEAD’CONTR’EROR’LEMAN
1AK MAN

COMMON /SPARAM/ FACSOFACY'FACK’FACQ9FACM’FACPOFACB’FACOOFACL’FACWOMAN
ISLEAK9U9$SvTT,TMINoETDISTyoETQIFINAL,TMAX9CDLT90€LT95UM9$UMP¢NUMToMAN
2KT0KP.NPERyKTH’ITMAX’LENGTHoNWELQQREoERRsDIMLqDIMN1JN019INOI;RQPqPMAN

3UQSUBSQSTORE!TESTsETQBoETQDvFACTX’FACTY MAN
. MAN
REAL KEEPsM MAN
REAL %38 PHI;DBLE9RHOP9CHKaNATERqCONVRTsEVAP’CHCK’PNCHoNUMoHEA09CONTMAN
1RyERORsLEAK MAN
INTEGER DIMLsDIMWoRsPoPU : MAN
INTEGER®2 TOP 4 ISURSLANDsRIVER s PERM,BOTTOM ~ MAN
' ) MAN
~~-READ AND WRITE DATA FOR A NEW PROBLEM=-- MAN
CALL DATAIN MAN
MAN
~~~COMPUTE ITERATION PARAMETERS==- MAN
CALL ITER / MAN
’ MAN
~-=INITIALIZE PARAMETERS FOR ALPHAMERIC MAP~e=- MAN
IF {CONTR.EQ.CHK(3)) CALL MAP . MAN
MAN
-~~COMPUTE T COEFFICIENTS FOR ARTESIAN PROBLEM==- MAN
20

10

20

30

Gn

59

60

70

80

90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
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IF (WATER.NE.CHK(2)) CALL TCOF MAN S30 .
MAN 540
-=-=READ TIME PARAMETERS AND PUMPING DATA FOR A MNTu PUMPING PERIOD-MAN S39
ro CALL NEWPER MAN 560
MAN 570
| KT=0 " MAN 580
IF INAL=0 : | MAN 590
IERR=0 : MAN 600
) MAN 610
~==INITIALIZE TRANSMISSIVITY VALUES IN WATER TABLE PROBLEM==- MAN 620
IF (WATER.EQ.CHK(2)) CALL TRANS (IERR) MAN 630
- ) ' MAN 640
-==START NEW TIME STEP COMPUTATIONS--- _ : MAN 650
*m CALL NEWSTP ' MAN 660
A R MAN 670
~«=COMPUTE LEAKAGE COEFFICIENTS=-- MAN 680
IF (LEAK.EQ.CHK(9)) CALL CLAY : MAN 690
o , MAN 700
~-=START NEW ITERATION IF MAXIMUM NO. ITERATIONS NOT EXCEEDED =-- MAN 710
CALL NEWITO ’ ‘ ) MAN 720
GO TO SO _ - - MAN 730
J[w CALL NEWIT1 ' MAN 740
MAN 750
~--COMPUTE TRANSMISSIVITY IN WT OR WT-ARTESIAN CONVERSION PROBLEM=MAN 760
gqur (WATER.NE.CHK(2)) GO TO 70 MAN 770
CALL TRANS (IERR) , MAN 780
) IF (IERR.EQ.0) GO TO 60 . MAN 790
CALL DRY " MAN 800
60 TO 90 ) : MAN 810
- : MAN 820
~==COMPUTE T COEFFICIENTS IN WATER TABLE PROBLEM=-- MAN 830
CALL TCOF MAN 840
_ MAN 850
~=<COMPUTE IMPLICITLY ALONG ROWS=-= MAN 860
0 CALL ROW ' MAN 870
MAN 880
~==COMPUTE IMPLICITLY ALONG COLUMNS=~= MAN 890
CALL COLUMN : MAN 900
. _ , MAN 910
" we=IF SOLUTION NOT OBTAINED START NEW ITERATION-~- MAN 920
IF (TESTeEQel.) GO TO 40 MAN 930
: : MAN 940
~=<CHECK FOR STEADY STATE=-- MAN 950
CALL STEADY MAN 960
, MAN 970
«==PRINT OUTPUT AT DESIGMATED TIME STEPS--- MAN 980
IF (MOD (KT +KTH) sNE.0.AND. IFINAL.NE.1) GO TO 30 MAN 990
CALL OUTPUT MAN1000
IF (IFINALJNE.1) GO TO 30 MAN1010
IF (PNCH.NE.CHK(1)) GO TO 80 , MAN1020
CALL DRY MAN1030
MAN1040

21
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--=CHECK FOR NEW PUMPING PERIOD OR NEW PROBLEM===

IF (KP.LT.NPER) GO TO 20
READ (Rs110+END=100) NEXT
GO TO 10 _
STOP

FORMAT:

FORMAT (I1)
END -

22
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20 DATAIN DATE = 73047 15/55/26
SUBROUTINE DATAIN DAT
emoSTomSnTSasTET ‘ DAT
DAT
SPECIFICATIONS? ' DAT
COMMON /DARRAY/ PHI(33+62)sRHOP 1205 +Cin(10) DAT

COMMON /SARRAY/ KEEP (33+62)+T(33:62)+0(33,62)sSTRT(33962)RATE(334DAT
162)’M(33'62)9WELL(33962)9S(33,62)03Y(33'62)oTR(33962)’TC(33'62)vDEDAT

2LX(62) ¢DELY (33) DAT
COMMON /HARRAY/ TOP(33962) s ISUR(33,62) sLAND(33,62) sRIVER(33962) +PEDAT

1RM(33+62) +BOTTOM(33462) DAT
COMMON /DPARAM/ WATER ¢ CONVRT ¢EVAP y CHCK 9 PNCH9NUM4HEAD» CONTR4ERORsLEDAT
1AK DAT

COMMON /SPARAM/ FACS+FACYsFACKsFACRsFACMoFACP FACBsFACO4FACLsFACWDAT
ISLEAK0U0SS9TT¢TMIN1ETDISTQQET0IFINAL,THAXvCDLToDELTvSUMysUMP’NUMToDAT
ZKTQKP'NPERoKTHQITMAXOLENGTHvNWEL9QREQERRQDIMLQDIMW9JNUIoINOloRopopDAT
JUsSUBSySTORE S TESTHETQBLETQDsFACTXsFACTY DAT
COMMON /CK/ ETFLXT9STORT 9QRET »CHST o CHOT o FLUXT s PUMPT s CFLUXT DAT
COMMON /PR/ XLABEL (3) o YLABEL (6) o TITLE(4) 9 XN1+SYM(28) +PRNT(122) +BLADAT
lNK(60)oDIGIT(122)QVF1(6)0VF2(6)’VF3(7)’NA(Q)QXN(IOO)oYN(l3)9XSF9NXDAT

2D WIDTH,SPACNGsN1,N2yN3yN4yN6yN84NC . , DAT
- T DAY

REAL%#4 0(100) +KEEP WM DAT
REAL®8 PHI +DBLEsRHOPsCHKsWATERsCONVRTEVAP ¢CHCK9PNCHyNUMyHEAD»CONTDAT
1RyEROR s XLABEL s YLABEL s TITLE» XN1+HEADNG (16) y MESUR, LEAK DAT
INTEGER DIML+DIMWIRsP4PU : DAT

INTEGER®2 TOP+ISURsLANDsRIVERsPERM,BOTTOM DAT

-oooo.oooo.oaoo’oooooooooooo..ooooo.o"‘oooo00010000.0'.ooooooooooDAT

. DAT

~==READ AND WRITE DATA===- DAT
READ (Rs590) HEADNG ‘ DAT

WRITE (P,580) HEADNG DAT

READ (R+720) WATER+LEAKs+CONVRT4EVAP+CHCK+PNCHsNUMsHEAD DAT
READ (Ry630) CONTR+SCALEsDINCH,SPACNGIMESUR DAT

WRITE (Py870) WATERsLEAKsCONVRTsEVAP ¢CHCK+PNCHNUMsHEAD S CONTR DAT
IF (CONTR.EQ.CHK(3)) WRITE (P+880) SCALEsMESURsDINCH,SPACNG DAT

READ (Rs620) NPER+DIML+DIMWyKTHILENGTHIERRIQRE»SSy ITMAX,ERORQETHEDAT

1TDISTsFACTXsFACTY DAT
WRITE (P+660) NPER+DIMWSsDIML o KTHIERRyQRE $S5Sy ITMAXsERORIQETSETDIST DAT

l4sFACTXsFACTY DAT
READ (R+550) IHEDsISTOsISYI+IRATSIRIVIITHKSIPER,IBOT+1TRA,IDLXy IDLDAT

ly,1TOP, ILND . DAT
WRITE(P+560) IHEDsISTOsISYIZIRATIRIVIITHKSIPER,IBOT+ITRA,IDLXs IDLDAT

1Yo ITOP, ILND DAT
READ (R+620) FACH,FACSsFACY+FACKsFACRsFACMsFACP4FACB4FACT4sFACXsFACDAT

12,FACO,FACL ‘ DAT
WRITE(P+S70) FACH,FACSyFACYsFACKsFACRIFACMsFACP4FACByFACT4FACXsFACDAT

12,FACOFACL DAT
‘OCIOQQ.....OQOOOOQQQQIQ.000.0.0Q..............QOOOOOOCOOQOQQOOQOODAT

DAY

~=<INITIALIZE MATRICES TO CONSTANT VALUES==-- ‘ DAT

00 10 I=1,DIML DAT

DELY(I)=FACZ DAT
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DO 10 J=1,DIMw DAT 480
STRT(I+J)=FACH DAT 490
PHI(I4+J)=FACH . a DAT S00
S(I.J)=FACS DAT Sto
SY{1,J)=FACY ‘ DAT 520
RATE(I4J)=FACK UAT 539
RIVER(IsJ) =IRIV ' o DAT Su40
M(I.J)=FACM . DAT S50
PERM(TI,+J)=IPER DAT 560
IF (JeEQeleOReICEQeDIMLIORGJeEQeleORLJEQDIMW) PERM(I'J)=0 DAT 570
BOTTOM(I+J)=1IBOT DAT 580
ISUR(IZJ)=STRT(1,U)*10, DAT 590
TOP(I,J)=ITOP DAT 600
LAND (I4J)=ILND : DAT 610
T(I,J)=FACT DAT 620
IF (T.EQel1.OR¢I<EQsDIML.ORsJ.EQ.1.0R.J.EQ, DIMW) T(I+J)=0,0 DAT 630
. DELX (J) =FACX DAT 640
Q(I1+J)=0.0 ' DAT 650
CONT INUE ' DAT 660
.oooooo-ooooo00000.ooooooooooaooo.ooo'0000000oooooo.oOQQooooooooooDAT 750
. ===DATA TO CONTINUE PREVIOUS COMPUTATIONS INSERTED HERE«w- DAT 760
READ (R+860)  SUMsSUMP 4PUMPT 4 CFLUXT DAT 770
READ (R+860) QRETsCHSTsCHDToFLUXTsSTORTWETFLXT DAT 780
IF (SUM.EQ.0.0) GO TO 30 OAT 790
WRITE (P4610) SUM , ' DAT 800
DO 20 I=1,DIML DAT 810
READ (R9730) (PHI(Te¢J) eJ=14DIMY) DAT 820
WRITE (P+690) ILe(PHI(IsJ) sJ=19DIMW) . DAT 830
IF (IHED.NE.~1) GO TO 60 DAT 840
WRITE (P+600) DAT 850
DO S0 I=1,DIML ‘ : DAT 860
READ (R+730) (STRT(I4J)sJ=19DIMW) DAT 870
DO 35 J=1.DIMy DAT 874
STRT(1+J)=STRT(I4J)*FACH ~ . DAT 87S
ISUR(TI+J)=STRT(I4J)*10. DAT 876
IF (SUM.NE.0.0) GO TO SO DAT 880
DO 40 J=1,0IMW DAT 890
PHI(TJ)=STRT (I+J) DAT 900
HWRITE (P+690) Ic(STRT(IqJ)oJ 1,0IMW) : DAT 910
ooooo'.oooooooOOQ0000000'000000000.000000oot..oo.oo.QOOooooooooooQDAT 920
IF (ISTO.NE.-1) GO TO 90 DAT 930
WRITE (P,710) DAT 940
D0 80 I=1+DIML DAT 950
READ (R¢640) (S(I4J)sJ=14DIM¥) DAT 960
DO 70 J=1,01Mw DAT 970
S{1e)=S(1,J)2FACS DAT 980
WRITE (Pe700) I+ (S(I4J)eJ=19DIMW) DAT 990
o...-.......-.-o.............-.......-o'....o........ooo.........-DATlOOO
IF (ISYI.NE.-1) GO TO 120 DAT1010
WRITE (P+890) ) DAT1020
DO 110 I=1,0IML DAT1030
READ (R+640) (SY(I4J)sJ=1,D14W) ' DAT1040
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DO 100 J=1+0DIMW DAT1050
SY(I9J)=SY(1sJ)®FACY DAT1I060
WRITE (Ps700) Ie(SY(IsJ)sJ=1,01IMN) 9A§§070
IF (II’DAT;’“'I:e“l) C“J IO i‘:,‘\) N )
WRITE (P<650) . Datitug
DO 140 I=1,0IML _ DAT1110
READ (R+640) (RATE(I+J)sJd=19DIVY) DAT1120
DO 130 J=1,DIM4 DAT1130
RATE(I+J)=RATE(I+J)®*FACK \DAT1140
WRITE (P9580) I+ (RATE(IsJ)sJ=14DIMW) DAT1150
.ooooao-oooooooooocoooc..oooooooooooo'o.oopo.oo0000000000000'0ooooDAT1160
IF (IRIV.NE.=-1) GO TO 180 . 4 DAT1170
WRITE (P4810) ‘ DAT1180
DO 170 I=1,DIML - DAT1190
READ (Rs550) (RIVER(IsJ)sJ=1+DIMW) C o DAT1200
DO 160 J=1,DIMVW : DAT1210
0(J)=RIVER(IyJ) *FACR .. DAT1220
WRITE (P+690) I,4(0(J)eJ=1+DIMW) DAT1230
oooooooo.ooooooooooooo.ocaooooooo-ooo'00000oooooooo.o’.oooooooooooDAleho
IF (ITHK.NE.-1) GO 7O 210 , DAT1250
WRITE (P,850) : DAT1260
DO 200 I=1+DIML DAT1270
READ (Rs640) (M(I4J)sJ=14DIMYW) DAT1280
DO 190 J=1,DIMvY% DAT1290
M(IsJ)=M{I,J)=FACM DAT1300
WRITE (P9590) Ie(M(IeJ)eJ=1+4DIMW) DAT1310
ooooo.ooooooo.o.Qoo000.000.0.0..0oooo.OOOQOOOODOoc.0.'0000000000.00AT1320
IF (WATER.EQ.CHK(2)) GO TO 240 . DAT1330
IF (ITRA.NE.=~1) GO TO 300 i DAT1340
WRITE (P+670) DAT1350
DO 230 I=1,0DIML DAT1360
READ (Re640) (T{(IsJ)sJd=1sDIMUW) DAT1370
DO 220 J=1,DIMWY . DAT1380
T(I+J)=T(I,J)=FACT DAT1390
WRITE (Ps700) Lo (T(IeJ)sJ=19DIMW) DAT1400
GO TO 300 ) DAT1410
ooo00oonooooaoo..oooo‘oooooooo.oooooo"‘ooo.oooooOOOQOOQQoooooooooDAT142O
| DAT1430
--=READ PERM AND BOTTOM FOR WATER TABLE OR ARTESIAN=WT CONVERSION DAT1440
PROBLEM==~=~ DAT1450

IF (IPERJNE.=1) GO YO 270 ) DAT1460
WRITE (PeT740) DAT1470
DO 260 I=1,0IML DAT1480
READ (R+550) (PERM(IeJ)eJ=14DIMW) DAT1490
DO 250 J=1,DIMW . DAT1500
0(J)=PERM(I4J) *FACP DAT1S10
WRITE (P4580) I9(0(J)eJ=19D1IUW) DAT1520
.00000.0.o00.aooooooooOoooootOo000000"."”"‘..00...0......QQQQODATISBO
IF (IBOTeNE.=-1) GO TO 300 , DAT1540
WRITE (P+750) ' ’ DAT1SS0
DO 290 I=1.DIML DAT1560
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READ (R9550) (BOTTOM(I+J) sJd=1,+DIMW) DAT1570
DO 280 J=1+DIMW DAT1SEn
QU{JYEOTTCOMITNJ) #FACB DATIS .
WAITE (P9590) T4(0(D)eJd=1,01H DATLIOLNN
..0.0.006.Q.0.0.......00.0.0...090."'0.......00.'......'..QOOOOA.ODArlélo
IF (ITOP.NE«=1) GO TO 330 DAT1620
WRITE (P4760) ’ DAT1630
DO 320 I=1,DIML ' DAT1640
READ (R9550) (TOP(I9J)sJ=1+DIMY) DAT1650
DO 310 J=1+DIMW DAT1660
0(J)=TOP(I,J)*FACO DAT1670
WRITE (P4690) I9(0(J)eJ=19DIMW) DAT1680
......0.......;..0....’.‘..Q......9.........‘.‘..‘...‘...Q....00OODAT1690
IF (ILND.NE.=-1) GO TO 360 DAT1700
WRITE. (Py770) , L DAT1710
DO 350 I=1,D0IML ' DAT1720
READ (R+550) (LAND(IsJ)2J=1+DIMY DAT1730
DO 340 J=1+DIMW . : DAT1740
0(J)=LAND(I+J)*FACL DAT1750
WRITE (P9690) I49(0(J) e J=19DIMW) DAT1760
ooo‘oooooo'ooooooo.ooo00ooooooooo‘ooo"‘ooooooboooooo’ooooooo‘oooODAT177O
IF (IDLXe.NEs=-1) GO TO 380 DAT1780
READ (R+620) (DELX(J) 9J=19DIMW) DAT1790
DO 370 J=1,DIMW . : DAT1800
DELX (J)=DELX (J) #FACX , DAT1810
WRITE (Py790) (DELX(J) 9J=19DIMW) DAT1820
IF (IDLY.NE.=-1) GO TO 400 . : DAT1830
READ (Rs620) (DELY(I)sI=19DIML) NDAT1840
DO 390 I=1,DIML ' DAT1850
DELY (1) =DELY(T1)#FACZ : DAT1860
WRITE (Ps800) (DELY(I)s»I=1,DIML) DAT1870
JNO1=DIMwW=1 DAT1880
INO1=DIML=~-] : +  DAT1890
ETQB=0.0 DAT1900
ETQD=0,0 ‘ ‘ DAT1910
SLEAK=0.,0 DAT1920
RETURN DAT1930
oooo.ooooooo...oo.oo‘o0Oooooooo.ooooo"‘oooooooooo.‘o‘QO..O..O...QDATIQ“O

~ DAT1950
~=-=COMPUTE AND PRINT ITERATION PARAMETERS===- : DAT1960
(222 2228220 2-2-2 4 2 8 23 DAT1970
ENTRY ITER ' DAT19890
2 X2-2-2:-2- 5-F-F R-E:-X-F-32 L X X X3 DAT]QQO
HMIN=2. DATZ2000
XVAL=3,1415222/(2,2DIMWs=2) DATZ2010
YVAL=3,1415%%#2/(2,4DIML##2) DATZ2020
DO 410 I=2,DIML DAT2030
DO 410 J=2,01IMW DAT2040
IF (T(1,J).EN.0.) GO TO 410 , DAT2050
XPART=XVAL® (1/ (1+DELX(J) ##2/DELY (1) #e<)) DAT2060
YPART=YVAL# (1/(1+DELY (1) #o2/DELX(J) #el)) DAT2070
HMIN=AMIN]1 (HMIMNs XPARTy» YPART) DAT2080
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CONTINUE DAT2090
ALPHA=EXP (ALOG (1/HMIN) / (LENGTH=1)) DAT2100
QHOP (1) =HMIN DAT2110
DO 20 NTIME=2.LENGTH DATP120
RHOBINTIME) =RHOP (NTIME=1) ¢ ALPHA LT3
WRITE (Py780) LENGTHs (RHOP (J) 9 J=1sLENGTH) ‘DATZ2140
RETURN . DAT2150
000000000000000000000000ootooo0000.0.“'0o..oooooooo.‘.ooooooooooODAT2160

DAT2170
~-=INITIALIZE DATA FOR ALPHAMERIC PLQOT=== DATZ2180
PRE R TR E R Y ¥ A DATZ2190
ENTRY MAP DAT2200
Py 2 I ey ) DAT2210
WIDTH=0. DAT2220
DO 430 J=2,4,JNO1 . DAT2230
WIDTH=WIDTH+DELX (J) : ’ DAT2240
YDIM=0. ' DAT2250
DO 440 1I=2.INO1 ) DAT2260
YOIM2YDIM+DELY(I) : DAT2270
XSF=DINCH#SCALE . . DAT2280
NYD=YDIM/XSF . - ’ DAT2290
IF (NYD#XSF.LE.YDIM=DELY(INO1)/2+.) NYD=NYD+} DAT2300
IF (NYD.LE.12) GO TO 460 DAT2310
DINCH=YDIM/12, DAT2320
GO TO 450 ' DAT2330
NXD=WIDTH/XSF DAT2340
IF (NXD#XSFe.LEe WIDTH-DELX(JNOI)/Z ) NXD=NXD+1 ] DAT2350
N4=NXD#N]1+1 DAT2360
NS=NXDe+1l . ' DAT227¢
N6=NYD+ 1 . DAT2380
NB= NZ*NYD*I DAT2390
NA(1)=N4/s2-1 : DAT2400
NA(2)=Na/s2 DAT2410
NA(3)=N4/2+3 ’ . DAT2420
NC=(N3=-N8=10)/2 DAT2430
ND=NC+N8 ’ DAT2440
NE=MAX0 (NS4N6) DAT2450
VF1(3)=DIGIT(ND) . DAT2460
VF2(3)=DIGIT(ND) ’ DAT2470
VF3(3)=DIGIT(NC) . DAT2480
XLABEL (3) =MESUR DATZ2490
YLABEL (6) =MESUR . DAT2500
DO 480 I=1.NE DATZ2S10
NNX=NS=1 DAT2520
NNY=1-1 DAT2530
IF (NNY.GE.N6) GO TO 470 DAT2540
YN(I)=XSF2NNY/SCALE DAT2550
IF (NNX.LT.0) GO TO 480 DAT2560
XN(I)=XSF&NNX/SCALE DAT2570
CONT INUE ' : DAT2580
RETURN ' DAT25%90

..0.000..0.00..000.000..000000.00000.‘.'.00.000000..0.000000000.tODAT2600
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{ o 20
DAT2610
~-=--READ TIME PARAMETERS AND PUMPING DATA FOR A NEW PUMPING PERIOD-DAT2620
. RO RRRNIRBORER RSB DERRED DATZ26)
b cuTRY NEWPER DAT26%0
i IR R R AR R G GG g S DATCL )
, DATZ2660
' READ (R9620) KPeKPM1oNWEL s TMAX o NUMTsCOLTLDELT DATZ2670
! ~ DAT2680
~=~COMPUTE ACTUAL DELT AND NUMT-=- ’ DAT2690
DT=DELT/24. X DAT2700
TM=0.0 . ’ DATZ2710
DO 490 I=]4NUMT DAT2720
DT=COLT#DT - ‘ DAT2730
TM=TM+DT . DAT2740
IF (TM.,GE.TMAX) GO TO S00 . DAT2750
490 CONTINUE ' - . - o DATZ2760
GO TO 510 ’ DAT2770
5on DELT=TMAX/TM®*DELT DAT2780
NUMT=T . . DAT2790
510 WRITE (P,820) KPoTMAX,DELToNUMT9CDLT DAT2800
DELT=DELT®*#3600. L DATZ2810
TMAX=TMAX#86400. : DATZ2820
~-=-=-READ AND WRITE WELL PUMPING RATES=--- DATZ2830
WRITE (P+830) NWEL , DAT2840
IF (KP.,GT.XPM1) SUMP=0Q, : DAT2850
DO S20 I=1,DIML DAT2860
DO 520 J=1,DIMW ' DAT2870
IF (KP.EQ.KPM1) GO YO S20 ) ) i : DATZ28890
STRT(I+J)=PHI(IyJ) DAT2890
B20 weli.{(I1sJ)=0. . ' DATZ2500
IF (NWEL.EQ.0) GO TO S40 DATZ2910
DO S30 II=1+NwWEL . DAT2920
READ (Ry620) T9JyQW ' DAT2930
WELL (I 4J)=Q¥ . DAT2940
530 WRITE (P9840) IyJyWELL(I,WN) : DAT2950
540 RETURN , DAT2960
000l....Q‘.........0...0...0..00...00.'...'..0...0....‘.0.....OQOQQDAT2970
! , DAT2980
FORMATS: DAT2999
’ . DAT3000
550 FORMAT (2014) DAT3010
560 FORMAT ( - IHED ISTO ISYI IRAT IRIV DAT3020
1ITHK IPER IBOT ITRA 10LX I0LY ITOP DAT3030
2 ILNDY//717412110) DAT3040
570 FORMAT ( = FACH FACS FACY FACK FACR DAT30S0
IFACM FACP FACB FACT FACX FACZ FACO DAT3060

2 FACL*//' 1513G10.3//'0EXAMPLE OF RELATION BETWEEN *911¢v PARAMEDAT3070
3TERS AND **FAC'' PARAMETERS: /¢ IF IHED = 1, FACH = UNIFORM STARDAT3080 .
4TING HEAD'/? IF IHED =~1, FACH = MULTIPLICATION FACTOR FOR VARIADAT3084
4BLE STARTING HEAD MATRIX'/+QMATRICES WITH VARIABLE DATA ARE PRINTEDAT308S
50 OUT IN FULL BELOW') DAT3086
580 FORMAT (1H1+16A8) DAT3090
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590 FORMAT (10A8) DAT3100
600 FORMAT (%19,60X9'STARTING HEAD MATRIX') DAT3110
610 FORMAT (*11,40Xs* CONTINUATION - HEAD AFTER *,G20.7»1 SEC PUMPING PAT3] 24

1') :.',\;," H

620 SORMAT (8G10.0) g

530 FORMAT (45,2Xs3510409A8) UAT 3150
640 FORMAT (20F440) DAT3160
650 FORMAT (1H1s61Xs11HRATE MATRIX) DAT3170

660 FORMAT ('«NUMBER OF PUMPING PERIODS ='sIS5//' NUMBER OF NODES IN CODAT3180
ILUMN =+, 15//%* NUMBER OF NODES IN ROW ='918//1 PRINTOUT EVERY*5» 155 'DAT3190
2 STEPS'//' ERROR CRITERIA FOR CLOSURE ='4G15.7//t CONSTANT RECHARGDAT 3200
3E RATE(L/T) =14G15,7//¢ SPECIFIC STORAGE OF CONFINING BED =1,615.7DAT3210
4/7/7' MAXIMUM PERMITTED NUMBER OF ITERATIONS =1,110//" TERMINATION 0DAT3220
5F COMPUTATION WHEN MAX(PHI(T)=PHI(T=1)) )*,G15,7//¢ EVAPOTRANSPIRADAT3230
6TION RATE =',G15.,7//1 EFFECTIVE DEPTH OF ET =1,G1547//¢ MULTIPLICADAT3240
TTION FACTOR FOR TRANSMISSIVITY IN X DIRECYION =1,F6.2s%3 IN Y DIREDAT3245

BCTION =t4F6,2) DAT3246
670 FORMAT (1H1+64Xs23HTRANSMISSIVITY MATRIX ) DAT 3250
680 FORMAT (1HO+ISs10E1143/(1H 5X910E11,3)) DAT3260
690 FORMAT (1019124 2X320F641/(5X+20F641)) DAT3270

+700 FORMAT (1H0s15+14F9,.5/(1H 9yS5X914F9,5)) DAT3280
710 FORMAT (1H1+54X+26HSTORAGE COEFFICIENT MATRIX) DAT3290
{720 FORMAT (A8) DAT3300
730 FORMAT (8F10.4) , DAT3310
i7éo FORMAT (1H]1+S2X929HHYDRAULIC CONDUCTIVITY MATRIX) DAT3320
750 FORMAT (1rH1+46Xs40HELEVATION OF IMPERMEABLE BASE OF AQUIFER) DAT3330
1760 FORMAT (*1'953Xs* ELEVATION OF TOP OF AQUIFER®Y) DAT3340
770 FORMAT ('11454Xs 'ELEVATION OF LAND SUKRFACE?) DAT3350
{780 FORMAT (///1H0515,22H ITERATION PARAMETERS:,10D12,3) DAT3240

790 FORMAT (1H1540Xs40HGRID SPACING IN PRUTOTYPE IN X DIRECTION//(1HOsDAT3399
| 112F10.0)) - ‘ ] DAT3380
00 FORMAT (1H0»40X»40HGRID SPACING IN PROTOTYPE IN Y DIRECTION//(1M0+OAT3 300

‘ 112F10.0)) DAT3400
310 FORMAT (1H1560Xs17HRIVER HEAD MATRIX) DAT3410
{820 FORMAT (1=PUMPING PERIOD NOW?sT4s?20,F10,251 DAYS?!/? mcecccccmenn DAT3420
| lecoccaaas T, '//7' DELT IN HOURS =1,F12,3//% NUMBER OF DAT3430
| 2TIME STEPS =1,15//% MULTIPLIER FOR TIME STEP =1,F5,2) DAT 3440
330 FORMAT (1=1,18X014s1 WELLS'/]18Xy ! mamm=mmome Y//10Xs 1V 99X, 0y PUDAT3450

IMPING RATE?/) DAT3460
340 FOIMAT (1 9432110,F13.2) . DAT3470
BSo FORMAT (119455Xs CONFINING BED THICKNESS?Y) DAT3480
60 FORMAT (4620410) , DAT3490
70 FORMAT (1=PROBLEM OPTIONS: 199 (AB,4X)). D 73500
80 FORMAT (100N ALPHAMERIC MAP:t/1  BASIC LENGTH UNIT IS MULTIPLIED BR .T3510

1Y*4F10429% TO GET 1,48/ NUMBER OF MAP UNITS PER INCH =1,F10.27' DAT3520
b 2 CONTOUR INTERVAL =',F10,2) ‘ ) DAT3530

0 FORMAT (1H1 956X+ 21HSPECIFIC YIELD MATRIX) DAT3S40
END DAT3550~
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oo coMPUT . DATE = 73047 13/01/44
sunaourxne COMPUT ' , CPT 10
................ 3 CPT 20

. CPT 30
4PECTFICATIONS: CPT 40
COMMON /OARRAY/ PHT (33,62) RHOP (20) +CHK ( 10) cPT SO

COMMON /SARRAY/ KEEP(33+462)97(33,62),Q(33462) sSTRT(33262) 4RATE(33,CPT 60
1621 91 (33962) +WELL (33462)9S(33+62)9SY(33462)9sTR(33962)9TC(33462)DECPT 70
2LXx(62) sDELY (33) cCPT 80
| COMMON /HARRAY/ TOP(33462):ISUR(33,62)9LAND(33+62)yRIVER(334,62)PECPT 90
"IRM(33+62) +BOTTOM(33462) CPT 100
COMMON /DPARAM/ WATER»CONVRT9EVAP9CHCKvaCHyNU49HEAD¢C0NTR0EROR9LECPT 110
AK CPT 120
lCOMHON /SPARAM/ FACSsFACYsFACKGFACRFACM,FACP4FACBsFACO4WFACLyFACWICPT 130
JSLEAKsU 9SS TT o TMINGETDIST 9QET» IFINAL 9 TMAXCDLT s DELT »SUM,SUMP JNUMT»CPT 140
‘?KTaKP9NPER KTHe ITMAXsLENGTHoNWEL yQREyERRSDIML »DIMW 9 INO14INO1sR9PHPCPT 150

{3UsSUBSsSTORE S TESTHETQBETQDsFACTX9FACTY ' CPT 160
: COMMON /CK/ ETFLXTySTORT4QRET»CHST 9 CHOT s FLUXT s PUMPT 9 CFLUXT CPT 170
‘ CPT 180
. REAL#4 MINS,TEST3(102) sDDN(100) +KEEP M CPT 190

REAL#*8 PHI+DBLEyRHOPyCHKsWATER s CONVRTIEVAP 3 CHCK 9 PNCHoNUM4HEAD» CONTCPT 200
»RsEROR s XLABEL s YLABEL s TITLE sG(63) sBE(63) s TEMP (63) » IMK9yK9DABS+D9WsTICPT 210

12eT2eT39T4sRHO 9 AsBsCyPARAMSTEST29yDMAX]) ¢ LEAK CPT 220
| INTEGER DIML,»DIMWsRsP,PU , _ CPT 230
INTEGER®2 TOP.ISURsLANDsRIVERsPERM,BOTTOM CPT 240
) CPT 250

| ===START A NEu TIME STEP=--- CPT 260
ME-IX-E-XX-X-X-R-2-F-FIX-F-T-2 ' X-F: XX . . CPT 270
ENTRY NEWSTP . CPT 280
| REGGR RGO G ORSR A AR SRS ) CPT 7S5
<T=KT+1] , - CPT 200
KOUNT =0 CPT 310
DO 10 I=1,0IML CPT 320
00 10 J=1901IMw ' CPT 330
IKEEP (14J) =PHI(I+D) ‘ CPT 340
. DELT=COLT#DELT i CPT 350
SUM=SUM+DELT CPT 360
«SUMP=SUMP +DELT , CPT 370
DAYSP=SUMP /86400, CPT 380
YRSP=DAYSP /365, CPT 390
HRS=SUM/3600. CPT 400
AINS=HRS#60 o CPT 410
DAYS=HRS /24, , CPT 420
\YRS=DAYS/365, : CPT 430
RETURN CPT 440

j CPT 450
*~~INITIALIZE DATA FOR A NEW ITERATION-~- CPT 460
Ly Y T T R G R P R R R TE ) CPT 470
ﬁNTRY NEWIT] CPT 480
‘°aoao»§¢o¢»»¢u4a&§¢ouaﬁ CPT 4990
IF (KOUNT.LT.ITMAX) GO TO 30 CPT S00
PUNT KOUNT+1 _ , CPT S10
0 10 260 CPT S20

30
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20 NEWIT1 ‘ DATE = 73c47 13701744

31

WRITE (64430) CPT 530
sTOP - CPT S490°
KOUNT=KOUNT+1 CPT S50
1F (MOD(KOUNT,LENGTH)) 40,40’50 CPT 560
ABBBBLIIF D RGD R BETRLEHE, cPT 70
ENTRY NEWITO CPT S80
P22 T2 22 2222 1 CPT 590
NTH=0 CPT 600
NTH=NTH+} ' CPT 610
PARAM=RHOP (NTH) ) CPT 620
TESTI(KOUNT+1)=0. . CPT 630
TEST=0. , CPT 640
RETURN 4 CPT 650
) . CPT 660
~e=COMPUTE IMPLICITLY ALONG ROWS==-= ’ CPT 670
RestboRsIRGRORERESLERAOEAS RS R RGN AAR RGOS A R RORORRRbSRRRRERGRRRCPT 680
ENTRY ROW : : CPT 690
Yy I I I-E T R Y , CPT 700
DO 60 JU=1,4DIMW ‘ CPT 710
BE(J)=0.0 . CPT 720
"G(IN=0.0 e CPT 730
TEMP (J) =PHI(1,J) ’ CPT 740
D0 140 I=2,DIML CPT 750
DO 100 J=2+,JNO1 . CPY 760
CPY 770

~==SKIP COMPUTATIONS IF NODE IS OUTSIDE AQUIFER BOUNDARY=w==- CPTY 780
IF (T(I+J)) 7092100470 CPT 790
T1=TR(I,J=-1)/DELX (D) ' : CPT 800
T2=TR(1+J) /0ELK (D) . : CPT 8190
T3=TC(1=-14J)/DELY(]) : ' CPT 820
T4=TC(14,J)/DELY(]) ) CPT 830
IF (S(I+J).LT40s) GO TO 80 ) CPT 840
CPT 850

---COMPUTE ET RATE (ETQ)s STEADY AND TRANSIENT LEAKAGE FACTOR CPT 860
(SLEAK) + AND STORAGE COEFFICIENT==- CPT 870
IF (EVAP.EQ.CHK(6)) CALL ETRATE (I.J) CPY 880
IF (LEAK+EQ.CHK(9)) CALL LEAKAG (I,J) ) ’ - CPT 890
CALL STORAG (I+J) _ CPT 900
CPT 910

RHO=STORE/DELT ] . CPT 920
GO TO 90 CPT 930
RHO=1,0E40 CPT 940
-=-~CALCULATE VALUES FOR PARAMETERS USED IN THOMAS ALGORITHM == CPT 950
IMK=PARAM® (T1+T2+73+T74) CPT 960
A=T1 - CPT 970
Z=T]l=T2-RHO=IMK=- Q(I,J)®*U=-ETQB CPT 980
C=T2 CPT 990
W=B-A®BE (J~1) ) . CPY1000
BE(J)=C/W CPT1010
RW==WELL(I+J) /Z7(DELX(J)®DELY(I)) CPT1020
D==T39PHI(I=14J) + (TO+T3-IMK) #PHI(1,J)=T4¢PHI(I+]1,J)-RHO#KEEP(I+J)~CPT1030
ISLEAK~QRE+RW+ETGD-SUBS , CPT1040
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20 ROW DAYE = 73047 13/701/44
G(J) =(D=-A®G(J=1)) /W CPT1050
CONTINUE CPT1060
CPT1070
-~=CALCULATE HEAD VALUES FOR ROWS OF MATRIX AND PLACE THEM IN CPT10890
TEMPORARY LOCATION TEMPIIF(1.GT.2) FIRST MAKE PHI(I-1,104,= CPT1ICRD
TEMP INO4) ~w~ CPTLI00
NO3=DIMW=2 CPY1110
0O 130 KNO4a=1,NO3 CPT1120
NO4=DIMW=KNO4 _ CPT1130
PHI(I=1eNO4)=TEMP(NO4) ‘ CPT1140
IF (T(TIsNO4)) 12051105120 CPT1150
TEMP (NO&4) =PHTI (1 +NO4&) : : cPT1160
GO TO 130 CPT1170
TEMP (NO4) =G (NO4) =BE (NO4) #TEMP (NO&4+1) CPT1180
CONTINUE , cPT1190
CONTINUE ! CPT1200
RETURN . ’ : CPT1210
CPT1220
~==COMPUTE IMPLICITLY ALONG COLUMNS=<- CPT1230
;..;...........o..;..................o.............o.-o...........CPTIEAO
ENTRY COLUMN . CPT1250
[-2-2-2-2-2-3 %-3-3-F-%-F-F.2-%-2-F- F-F-2-F.2. ¥4 ‘ CPT1260
DO 150 I=1,0IML ' , : CPT1270
BE(I) =040 : | CPT1280
G(I)=0.0 CPT1290
TEMP(I)=PHI(I,1) i ) CPT1300
DO 230 -J=2,01IMV P CPT1310
DO 190 1=2,1INOl . CPT1320
‘ . CPT1330
~~=GKIP COMPUTATIONS IF NODE IS OUTSIDE AQUIFER BOUNDARYw-- CPT1i349
IF (T(I4J)) 16041909160 CPT1350
TI=TR(1sJ-1)/DELX(J) ' CPT1360
T2=TR(I+J)/DELX(J) - ‘ CPT1370
T3=TC(1=-14J)/DELY(I) CPT1380
T4=TC(ly N /DELY (D) : CPT1390
IF (S(I¢J)eLT,0e) GO TO 170 CPT1400
: CPT1410
---COMPUTE ET RATE (ETQ)s STEADY AND TRANSIENT LEAKAGE FACTOR CPT1420
{SLEAK) s+ AND STORAGE COEFFICIENT === CPT1430
IF (EVAP.EQ.CHK(6)) CALL ETRATE (I.J) CPT1440
IF (LEAK.EQ.CHK(9)) CALL LEAKAG (I,J) : CPT1450
CALL STORAG (Is+J) CPT1460
. CPT1470
RHO=STORE/DELT CPT1480
GO 7O 180 CPT1490
RHO=1.0E40 , CPT1500
--~CALCULATE VALUES FOR PARAMETERS USED IN THOMAS ALGURITHM=== CPT1510
IMK=PARAM# (T1+T2+T3+74) CPT1620
A=T3 CPT1530
B==T3=T4=RHO=IMK=Q(I+J) *U-ETQB CPT1540
C=T4 ’ CPT1550
W=B8-A¢BE(l=1) CPT1560

32
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VEL 20 COLUMN ' DATE = 713047

190

, 200

210

220
230

269

)
260

ho

BE(I)‘C/W
RW==WELL (I+J) /7 (DELX () =#DELY (1))

1SLEAK=-QRE+RW+ETQD~-SUBS
G(I)=(D-A*G(I-1)) /W
CONTINUE

13/01/44

CPT1570
CPT1580

- D==T1#PHI(19J=1) ¢ (T1+T2=-IMK) #PHI(I, ) =T2%#PH]I (1,J+1}=RHO#KEEP (I4J)=CPT1599

CPT1600
CPTI6HYO
CPY1620
CPY1630

-=-=-CALCULATE HEAD VALUES FOR COLUMNS OF MATRIX AND PLACE IN TEMP- CPT1640
ORARY LOCATION TEMP3IF(JeGT+2) FIRST MAKE PHI(NOQoJ-l) =TEMP (NO4) -~CPT1650

NO3=DIML=2

DO 220 KNO4=1,NO3

NO4=DIML=-KNO&
PHI(NOG+J=1) =TEMP (NO4&)

IF (T(NO4+J)) 21042004210

TEMP {(N0O4)=PHI (NQ4 4 J)

GO TO 220

TEMP (NO4) =G (NO4) -BE (NO4) #*TEMP (NO4+1)
TCHK=TEMP (NO4) =PHI (NO4+J)

IF (ABS(TCHK) +GT+.ERR) TEST=1.
TEST3(KOUNT+1)=TEST3(KOUNT+1) +TCHK
CONT INUE

CONTINUE

RETURN

CPT1660
CPT1670
CPT1680
CPT1690
CPT1700
CPT1710
CPT1720
CPT1730
CPT1740
CPT1750
CPT1760
CPT1770
CPT1780
cPT1790
CPT1800,

prasdastrsopoeaRisbtOSRRS ORGSR SRRSO OR RSBSOS ROt bRRERRRCPT]IS]10

~==CHECK FOR STEADY STATE==~
Ty LI Y Y

ENTRY STEADY

-2 2-2-2-2-2-2-2-2-F X-2-X-X-2-2-3-%-2-X 2-%.%-1
TEST2=0. )

DO 240 1=2,INO1

DO 240 J=24JINDI

TEST2=DMAX]1 (TEST2yDABS(DBLE(KEEP(1,J))=PHI(IyJ)))
IF (TEST2.GE.EROR) GO TO 250
WRITE (Ps400) KT

IFINAL=]

GO TO 260

IF (KT.EQ.NUMT) IFINAL=1

IF (CHCKL.EQ.CHK(5)) CALL CHECK
IF (KOUNT.GT.ITMAX) GO TO 270
RETURN

~=-=«PRINT OUTPUT AT DESIGNATED TIME STEPS~=-
-2-X-2-2- 2. 2-X-F-2-.%-X-F 3-%-2.-X-%.%.]

ENTRY OUTPUT

A2 22T 2R L L2 2R 3

HRITE (Py410) KT,DELT’SUM,MINS,HRS90AY59YRS’DAYSPsYRSP9KOUNT

IF (CHCK.EQ.CHK(5)) CALL CWRITE

IF (TT.NE.0.) WRITE (P,390) TMINSTT
YRLTE (P,360) TEST2

QUNT=KOUNT +]

33

CPT1820
CPT1830

CPT1840
CPT1850
CPT1860
CPT1870
CcPT1880
CPT1890
CPT1900
CPT1910
CPT1920
CPT1930
CPT1940
CPT1950
CPT1960

‘CPT1970

CPT1980
CPT1990
CPT2000
cPT2010
CPT2020
CPT2030
CPT2040
CPT2050
CPT2060
CPT2070
CPT2080
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- 420 FORMAT (BF10.4)

EVEL 20 OUTPUT DAYe = 73047 13701744
WRITE (P9370) (TEST3(J)sJ=1+KOUNT) CPT2090
IF (CONTR,EQ.CHK(3)) CALL PRNTA CPT2100
IF (HEADJNE.CHK(8)) GO TO 290 cPT2110
«==PRINT HEAD MATRIX==- cPT2120
WRITE (P4380) CPT2130
DO 280 I=1,DIML CPT2140
280 WRITE (P6350) I+ (PHI(IsJ)eJ=1sDIMW) CPT2150
290 IF (NUMJNE.CHK(4)) GO TO 320 CPT2160
===PRINT DRAWDOWN==~= CPT2170
WRITE (P4340) CPT2180
DO 310 I=1,0IML CPT2190
DO 300 J=140IM¥W CPT2200
300 ODN(J)=ISUR(I sJ)#0,1=-PHI(I4J) CPT2210
310 WRITE (Ps350) Is (ODN(J)sJ=14DIMW) CPT2220
320 IF (KOUNT.GT.ITMAX) GO TO 20 CPT2230
RETURN CPT2240
' - CPT2250
~=<PUNCHED OUTPUT=~-= CPT2260
BRI HBROEDBERSFBEEDRNE CPY2270
ENTRY DRY cPY2280
I YT YT TR YR CPT2290
WRITE (PUs440) SUMeSUMPPUMPT s CFLUXT CPT2300
WRITE (PUsas0) QRET’CHST CHDT9FLUXT+STORTLETFLXT CPT2310
DO 330 I=1,0IML CPT232¢
330 WRITE (PUs420). (PHI(IsJ) s J=]1+DIMW) CPT2330
RETURN CPT2340
CPT2350
.‘........0...O‘.‘..‘.'.'..'OO.'..'.'..'O..ODO......."....‘....CQCPT2360
. CPT2370
FORMATS: cPT2380
CPT23S0
340 FORMAT (1H1+60Xe *DRAWDOWN?') CPT2400
350 FORMAT (01 4]12¢2Xs20F641/(5X920F6.1)) CPT2410

360 FORMAT (*OMAXIMUM CHANGE IN HEAD FOR THIS TIME STEP ='9sF10.3) CPT2420
370 FORMAT ('0SUM OF DIFFERENCES BETWEEN ROWS AND COLUMNS FOR EACH ITECPT2430

IRATION:t/(*0'410G12.4)) CPT2440
380 FORMAT (*1t960Xs!* HEAD MATRIX?') CPT2450
330 FORMAT ('ODIMENSIONLESS TIME FOR THIS STEP RANGES FROM',G615.7,' TCPT2460

10t+G15.7) CPT2470
400 FORMAT (¢-»#ea#STEADY STATE AT TIME STEPv,I4,tenauur) CPT2480

410 FORMAT (1H)1e5SXxe17HTIME STEP NUMBER=4110/50X,29HSIZE OF TIME STEP CPT2490
1IN SECONDS=¢F14¢2//55Xs tTOTAL SIMULATION TIME IN SECONDS='4F14.2/8CPT2500
20X« BHMINUTES=9F 14,2/82X e 6HHOURS=4F 14 ,2/83X4SHDAYS=9F1442/82X s ' YEARCPT2510
3S=14F14,2///45Xs 'DURATION OF CURRENT PUMPING PERIOD IN DAYS=',F14.CPT2520
42/82X s ' YEARS=¢9F164,2///55Xs VITERATION NUMBER=14110//) CPT2520

CPT2540

430 FORMAT (1HO»39HEXCEEDED PERMITTED NUMBER OF ITERATIONS/40H ##e8883CPT2550

1Rt ERE BRI R IR BB R OB LR DR ARG BRI BT CPT2560
440 FORMAY (4G20.10). CPT2570
END CPT2580-




SUBROUTINE COEF COF

| mmmemeeooeee- -- COF
‘ . , COF
. SPECIFICATIONS: COF
COMMON /DARRAY/ PHI(33562) yRHOP (20) 4 CHK (10) COF

COMMON /SARRAY/ KEEP(33+62)sT(33562)99(33,62)sSTRT(33+62)yRATE(33,COF

162) yM(33+62) s WELL (33+62) yS(33562) 9SY (33+62) » TR(33,62) »TC(33,62) yDECOF
2LX (62) +DELY {33) COF
COMMON /HARRAY/ TOP(33462) 4 ISUR(33,62) sLAND (33,62) yRIVER(33462) s PECOF
1RM(33462) 9BOTTOM (33, 62) COF
COMMON /DPARAM/ WATERCONVRT,EVAP» CHCK s PNCHyNUMsHEAD) CONTR,EROR» LECOF
1AK COF

COMMON /SPARAM/ FACSsFACY4sFACK,FACRsFACMFACPFACBsFACO4FACL sFACW+COF
ISLEAK,u.ss,TT,TMIN,ETDIsr.QET.IFINAL.TMAx.CDLT,DELT,SUM,SUMP,NUMT,COF

ZKT’KpoNPER’KTH'[TMAXoLENGTHoNNEL’QREotRRQDIML9DIMWQJNUI INO1sRsPsPCOF
3UsSUBS+STORE s TESTETAB+ETQAD+FACTXsFACTY : COF
‘ CoF

REAL KEEP oM COF
REAL#8 PHIoDBLE9RHOP9CHK9WATER9CONVRT9EVAPyCHCKoPNCHoNUMvHEA09CONTCOF
1R+ERORsLEAK COF
INTEGER DIML+DIMWeR4P4PU COF
INTEGER#2 TOP,ISURsLANDsRIVERsPERM,B0TTOM COF
DATA PIE/3.141593/ e | COF
. COF

~==COMPUTE Q@ COEFFICIENTS=~==- - . COF
- 2-2-2-2-2-X-2-X-2-2-3-X-2-2-2°Z2-2-2-2-2 . COF
ENTRY CLAY ‘ , COF
- 2-2-X-2-X-X-2-2-2-F-2-2-F-L-&-%-X-X-X-3 COF
TMIN=1.E40 COF
TT=0.0 COF
PRATE=0. . CCF
DO 60 I=1,DIML . , COF
D0 60 J=1+DIMW . COF
. CoF

-==SKIP COMPUTATIONS IF Ts RATE OR M = 0y OR IF CONSTANT COF
HEAD BOUNDARY=~=- COF

IF (RATE(I’J) .LE.O. oORoT(I’J) .EQ.O..OR'M(I’J, .EQCO. .OR.S(I’J) 'LT.OCOF
1.} GO TO 60 CoF
COF

-=-=CHECK FOR SS = Q==- - COF
IF (SS.NE.0.) GO 7O 10 . COF
SUMN=0,.0 , COF
DENOM=1,.0 COF
60 TO 50 | . COF
--=CHECK WHETHER VALUE FOR Q(1,J) WILL EQUAL VALUE FOR PREVIOUS COF
NODE===~ COF

0 IF (RATE(T 4N 2M(I4J) .EQ.PRATE) GO TO 50 COF
DIMT= RATE(I,J)’SUMP/(M(IqJ)“M(IvJ)*SS‘*B) COF
IF (DIMT«GT.TT) TT=DIMT CoF
IF (DIMT4LTeTMIN) TMIN=DIMT gg?

PPT=PIE#PIE*DIMT CoF
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20 COEF DATE = 73047 13/01/44
SUBROUTINE COEF COF
e e e ce——- COF

COF
SPECIFICATIONS:® COF
COMMON /DARRAY/ PHI(33+62) sRHO™(20) »CHK(10) COF

COMMON /SARRAY/ KEEP(33462) 9T (33462)42(33462)+sSTRT(33+62)+RATE(33+COF
162) +M(33962) ¢ WELL (33+62) 9S(33462) +5Y(33+62)+TR(33+62)9TC(33462) +DECOF
2LX(62) +DELY (33) CoF

COMMON /HARRAY/ TOP(33,62) s ISUR(33,62) sLAND(33,62) +RIVER(33+62) +PECOF
1RM(33462)+BOTTOM(33462) COF

COMMON /DPARAM/ WATERyCONVRT,EVAPCHCKsPNCHyNUMyHEAD ¢ CONTRoERORHLECOF
1AK COF

COMMON /SPARAM/ FACSsFACY,FACK, FACR,FACM,FACPyFACBoFACOyFACLoFACWyCOF
ISLEAKstSS,TT.TMIN,ETDISToQEToIFINAL,TMAX,CDLToDELToSUM9$UMP NUMT » COF

2KT s KP 3y NPERyKTHs ITMAXs LENGTHINWEL s QREJERRGDIML o DIMW 9 UNUL 4 INO1sR 9P+ PCOF
3UsSUBSsSTORESTESTVETQB2ETQDFACTXsFACTY o COF
' COF

REAL KEEPJM COF

REAL*8 PHI,OBLEsRHOPsCHKsWATER, CONVRTQEVAP9CHCK,PNCHoNUM9HEADyCONTCOF

1R+ERORLEAK CoF
INTEGER DIMLDIMW4RsP4PU o COF

INTEGER%2 TOpoISUR'LAND'RIVERopERM BOTTOM COF

DATA PIE/3.,141593/ CoF

: COF

-==COMPUTE Q COEFFICIENTS==- COF

P T T N PR g P COF

ENTRY CLAY COF

Y R R P Y R S : , COF

TMIN=1 .E40 CoF

TT=0.0 ' ' COF

PRATE=0. COF

D0 60 I=1,DIML CoF

DO 60 J=1+DIMW COF

COF

-==SKIP COMPUTATIONS IF T+ RATE OR M = 04 OR IF CONSTANT COF

HEAD BOUNDARY~w== COF

IF (RATE(IoJ) LE.DeoOR, T(I’J).EQ.O.oOR M(I.J).EQ. O.oORoS(IoJ) LT.0COF

1 ) GO TO 60 CoF
’ CoF

-==CHECK FOR SS = Q=-=- ’ COF

IF (SS.NE.,0.) GO 7O 10 COF

SUMN=0.0 COF

DENOM=1,.,0 CoF

GO TO 50 COF

~==CHECK WHETHER VALUE FOR Q(I.,J) WILL EQUAL VALUE FOR PREVIOUS COF

NODE=== COF

IF (RATE(TI4,J)#M(I4J).EQ.PRATE) GO TO 50 COF

DIMT=RATE(I,J) #SUMP/ (M(I+J)4M(]4J)25S5%3) CoF

IF (DIMT.GT.TT) TT=DIMT CoF

IF (DIMTeLTeTMINY TMIN=DIMT COF

PPT=PIE®PIE®DIMT . COF

COF
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~=-=RECOMRUTE PPT IF DIMT WITHIN RANGE FOR SHORT TIME COMPUTATION--COF 530
IF (DIMT.LT+1.,0E=-03) PPT=1,0/DIMT COF 5S40 -
CK=(2,3=PPT)/(2.#PPT) COF 550
SUMN=0.0 COF 560
DO 30 K=1,200 COF 570
POWER=K®K#PPT COF 580
IF (POWER.LE«150.) GO TO 20 COF 590
POWER=150 COF 600
PEX=EXP (-POWER) COF 610
SUMN=SUMN<+PEX COF 620 °
IF (PEX+GT.0.00009) GO TO 30 COF 630
IF (K.GT.CK) GO TO 40 COF 640
CONTINUE COF 650

' : COF 660
--~COMPUTE DENOMINATER DEPENDING ON VALUE OF DIMT==~ COF 670
DENOM=1.0 3 COF 680
IF (DIMToLTel1.0E=03) DENOM=SQRT(PIE#DIMT) COF 690

i COF 700

-=-=HEAD VALUES ARE NOT INCLUDED IN COMPUTATION OF Q FACTOR SINCE COF 710
LEAKAGE IS CONSIDERED IMPLICITLY=~- COF 720
Q1=RATE(I+J) 7/ (M(I,J)2DENOM) COF 730
Q(IeJ)=0142,0#Q1*#SUMN COF 740
PRATE=RATE (1+J) *M(14+J) COF 750
CONTINUE COF 760
TMIN=TMIN#3.0 COF 764"
TT=TT#3.0 COF 765
RETURN COF 770
COF 780

~---COMPUTE TRANSMISSIVITY IN WT OR WT-ARTESIAN CONVERSION PROBLEM-COF 790
. 22X X2 X.2.2- 2. F.2. - 2-2-X -2 33 %3 COF 800
ENTRY TRANS (IERR) COF 810
Y YR 22 R-F-X-F-R-RAL-2-2-%-%- 1] COF 820
DO 70 I=2,1NHO1 COF 830
DO 70 J=2,JNO1 COF 840
HED=PHI (1+J) COF 850
IF (CONVRT.EQ.CHK (7)) HED=AMIN1 (SNGL (PHI(1+J)),TOP(I4J)2FACO) COF 860
T(I,J)=PERM(I4J) #FACP# (HED=-BOTTOM(I,J) #FACB) COF 870
IF (T(I4J).GE.0e) GO TO 70 COF 880
IF (WELL(I4J).LT.0.) GO TO 80 COF 890
T(I+J)=PERM(I+J)*FACP COF 900
PHI(I,J)=BOTTOM(I,J)2FACB+1.0 COF 910
CONT INUE COF 920
RETURN COF 930
WRITE (Py260) 1sJ COF 935
DO 90 I=2,INO1 COF 940
DO 90 J=2sJNO1 COF 950
PHI(IsJ)=KEEP (I 9J) COF 960
SUM=SUM=-DELT COF 970
SUMP=SUMP=-DELT COF 980
IERR=] COF1000
RETURN COF1010
COF1020
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——=COMPUTE T COEFFICIENTS===

Y22 2-2- 020223 8 4 % 2 34

ENTRY TCOF

YT IETTTRTTL LY Y
DO 130 I=1,INOL |

DO 139 U=i,JNOI
DENOM=(T(I,J)#DELX(J+1)+T(1,J+1)#DELX(J))
IF (DENOMJNE.Os}) GO TO 100

TR(I+J)=0.

GO 70 110

TRIIs ) =(2,8T (L9 J¢1)#T(14J))/DENOMeFACTX
DENOM=(T(I4J)#DELY(I+1) +T(I+14J)#DELY(]))
IF (DENOM.NE«0Oes) GO TO 120

TC(Isu)=0.

GO 70 130
TC(I4J)=(2.#T(I¢1,J)2T(L14J))/DENOM#FACTY
CONTINUE

RETURN

«==COMPUTE ET RATE~=~

-2 2-2-2- 2 2-X-2-2-2-2-2-2-3 8. 2-2-2-2 -2

ENTRY ETRATE(TI+J) - ’
S YT T T -
ETOB=040

ETOD=0.0 |
IF (PHI(Iy+J)oLEs LAND(I,J)«FACL ETDIST) GO TO 140

ETOB=QET/ETDIST
ETQD= ETQB*(ETDIST*LAND(IoJ)*FACL)
RETURN

~~=COMPUTE STORAGE COEFFICIENT===
Y- X-2-X-2-X-%-2-X-F-2-3-F-X-X-X-2-2-2-3

ENTRY STORAG(IsJ)

[ X-X-X-2- X F-X-F-X-2.-X-X.2-X-% £-T X-X-J]

sSuUBS=0,.9

IF (WATER.NEJ.CHK(2)) GO TO 200

IF (CONVRT.NE.CHK(7)) GO TO 180
X=KEEP (I4J} =PHI(I4J)

IF (X) 15051609160

HED1=PHI(I+J)

HED2=KEEP (1 +J)

GO TO 170

HED1 =KEEP (14 J)

HEN2=PHI (I ¢J)

IF (HED1-TOP(I+J)#FACO) 180+180+190
STORE=SY(14J)

GO TO 220 :

IF (TOP(I,J)®#FACO~HED2) 2005200210
STORE=S(I4J)

60 TO 220

STORE=SY (I4J)

SUBS=(HED1=-TOP (I +J) #FACO) # (S (I,J)-SY(I9J)) /DELT
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[F (X.LTs0,) SUBS==SUBS COF1550
520 -RETURN COF1560
COF1570
——-COMPUTE STEADY AND TRANSIENT LEAKAGE FACTOR--- COF 1580
saposRREBIRSRGREREGS COF 1590
ENTRY LEAKAG(IsJ) COF 1600
PYY YL EY I 2IRELA8 2R 2 COF1610
HED1=STRT(I+J) h COF1620
IF (CONVRT.EQ.CHK(7)) HED1=AMAX1 (STRT(I19J) s TOP (I,+J) #FACO) COF 1630
u=l. : COF 1640
HED2=0. : COF 1650
IF (CONVRT .NE+CHK(7) sOR.PHI(1+J) «GE.TOP(I4J)#FACO) GO TO 230 COF 1660
HED2=TOP (1,J) #FACO ‘ COF1670
U=0. COF1680
230 X=0. COF1690
IF (M(I+J)) 25092504240 COF1700
240 X=RATE(I+J)/M(IsJ) " COF1710
250 SLEAK=X#(RIVER(IsJ)#FACR=HED1) +Q(14J) % (HED1-HED2) COF1720
RETURN ' COF1730
COF1740
«==FORMATS=== COF1750
COF1760
260 FORMAT (tosuratiesatadtWELL V91390909139 GOES DRY#&##utdasussnuar) COF1770
: COF1789~

END

39
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SUBROUTINE CHECK . CHK
P L - gn > o ws W = CHK
w==THIS SUBROUTINE COMPUTES A MASS BALANCE=«- CHK

: CHK
SPECIFICATIONS:? CHK
COMMOL; /DARRAY/ PHI(33+62)sRHOP(20) +CHK(10) CHK

COMMON /SARRAY/ KEEP(33+62)+sT(33462)+0(33462)+STRT(33+62) 4RATE(33,CHK
162) vM(33962) yWELL (335621 45(33462)9SY(33962)4TR(33462)TC(33,562) +DECHK

2LX(62) +DELY (33) CHK
COMMON /HARRAY/ TOP(33+62)+sISUR(33,62)sLAND(33+,62)sRIVER(33,62) ¢PECHK
1RM(33,62) +BOTTOM(334,62) CHK

COMMON /DPARAM/ WATERyCONVRTsEVAP¢CHCKsPNCHyNUMyHEADyCONTRERORsLECHK

1 1AK CHK

COMMON /SPARAM/ FACSFACYsFACK FACRsFACM,FACP4FACBsFACO,FACL +FACWsCHK
1SLEAK U oSS e TT o TMINGETDIST s QET o IFINAL 9 TMAX 4 COLT 4 DELT 9 SUMySUMP ¢ NUMT o CHK
PKT o KP o NPERGKTHy ITMAX s LENGTH o NWEL s QREWERRyDIML 3 DIMW 9 JNO1 3 INO] sR9P+PCHK

3UsSUBS+STORESTESTIETQBsETQDsFACTXsFACTY CHK
COMMON /CK/ ETFLXT4STORTsQRET9CHST4CHDToFLUXT+PUMPT s CFLUXT CHK
: CHK
REAL KEEPWM CHK
REAL#®8 PHIvOBLE’RHOPyCHszATERoCONVRT1EVAP9CHCK,PNCHyNUM HEAD s CONTCHX
IR+ERORJLEAK (of3
INTEGERP DIML+DIMW4R4P.PU ' Ct
INTEGER#2 TOP,ISUR,LAND+RIVER,PERM,BOTTOM (of SRR
' CHK
-~==INITIALIZE VARIABLES==~= CHK
PUMP=(Q, ! CHK
STOR=0, CHK
FLUXS=0.0 . : CHK
CKHD1=0.0 CHK
CHD2=0.0 _ CHK
QREFLX=0e CHK
CFLUX=0. CHK
FLUX=0. CHK
EYFLUX=0. CHK
o-oooooooo.ooooboo.ooooooo.oo-oo-o.oo‘0000-00-0000.000OooooooootooCHK
CHK
~==COMPUTE RATESsSTORAGE AND PUMPAGE FOR THIS STEP==- CHK
DO 230 I=2,DIML CHK
DO 230 J=24D1M¥ ; CHK
IF (T(I+J)EQe0eeOReS(IvJ).LTe0.) GO T0 230 CHK
AREA=DELX (J)#DELY(I) CHK
WIF (WELL(T4JY) 10430420 CHK
PUMP:PUMP—WELL(I.J) : CHK
GO 70 30 ‘ . CHK
" CFLUX=CFLUX*WELL (T +J) CHK
3“~C0MPUTE FLOV RATES TO AND FROM CONSTANT HEAD BOUNDARIFS=-- CHK
IF (S(1,J=1).GEe0.) GO TD 60 CHK
X=TR([4J=1) 4 (STRY(T9J=1)=PHI(I,J))4DELY(]) CHK
" en (X) 404604550 ) CHK
6051 "CHD] +X CHK

Y0 60 CHK

. ——. s
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CHD2=CHD2+X

IF (S(IsJ+1).GE.04.) GO YO 90
X=TR(IJ)#(STRT(I4J+1)~PHI(I,J))#DELY(I)
IF (X) 70490480

CHD1=CHD1+X

GO TO 90

CHD2=CHD2+X ’

IF (S(I-1+J)+GE«0s) GO YO 120
X=TC(I~14J) ¢ (STRT (I~ loJ)-PHI(IqJ))*DELX(J)
IF (X) 10041209110

CHD1=CHD] +X
"GO0 TO 120

CHD2=CHD2+X

IF (S(I+19J)«GE«O4) GO YO 150
X=TC(IsJ1#(STRT(T+19J)=PHI(1+J))#*DELX(J)
IF (X) 130,1509140

CHD1=CHD1+X

GO TO 150

CHD2=CHD2+X

QREFLX=OREFLX+QRE*AREA

«==COMPUTE ET RATE~-=-

IF (EVAP.NE.CHK(6)) GO TO 180

IF (PHI(I+J)+GEo LAND(I,J)QFACL-ETDIST) GO TO 160
ET0=040

GO TO 170 _
ETQ=QET/ETDIST*(PHI(I+4J)+ETDIST~-LAND (I +J)®#FACL)
ETFLUX=ETFLUX+ETQ®AREA

~==COMPUTE VOLUME FROM STORAGE===-
STORE=S(I,4.J)

IF (WATERGEQ.CHK(2}} STORE=SY(IsJ)

IF (CONVRT.NE.CHK(7)) GO TO 220

X=KFEP (I4J)=PRI(I,4J)

IF (X) 19042004200

HED1=PHI(I+J)

HED2=KEEP (I +J)

X=ABS (X)

GO TO 210 _

HED1=KEEP (T ¢ J)

HED2=PHI (I 4J)

STORE=S(I+0)

IF (HED1=TOP(13J)#FACO.LE.0s) STORE=SY(I,J)

IF ((HED1=-TOP(1,J)#FACOQ)# (HED2-TOP(14J)*FACO) «LT+0.0)
1TOP(14J)#FACO) /X#S (1o J)+(TOP(1,J)*FACO-HED2) /X%SY(IsJ)

STOR=STOR+STORE® (KEEP (I +J)=PHI(I+J))2AREA
~==COMPUTE LEAKAGE RATE==-
IF(LEAK.NE,CHK(9)) GO TO 230
HED1=STRT(1.J)

IF (CONVRTLEQ.CHK (7)) HED1=AMAX1 (STRT(I+J)+TOP(14J)*FACO)

HED2=PHI(I,J)

IF (COMVRT.EQ.CHK (7)) HED2=AMAX1 (SNGL (PHI(T4J))sTOP (I9J)=FACO)

XX=RATE (14J) # (RIVEP (15 J) 8FACR=HED]1) #AREA/M (15 J)
FLUX=FLUX+XX
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FLUXS-FLUXS*O(IoJ)'(HEDl-HEDZ)*AREA*XX CHK1040
£30 CONTINUE CHK1050
0000000.00.O00.000.00000000.o0.0.0.0‘.0.00000.00000.0.0000.QQOCQOOCHK106°
‘ CHK1070
~==COMPUTE CUMULATIVE VOLUMESs TOTALS+ AND DIFFERENCES-==- CHK1080
STGRT=STURT+STOR ’ CHK1090
. ETFLXT=FTFLXT+ETFLUX®DELT CHK1100
’ FLUXT=FLUXT+FLUXS#DELT CHK1110
: ORET=QRET+QREFLX#DELT CHK1120
CHDT=CHDT=-CHD1#*DELT [ CHK1130
CHST=CHST+CHD2%DELT CHK1140
" PUMPT=PUMPT+PUMPH#DELT - : CHK1150
CFLUXT=CFLUXT+CFLUX®DELT - CHK1160
TOTL1=STORT*QRET+CFLUXT+CHST+FLUXT CHK1170
TOTL2=CHDT+PUMPT+ETFLXT CHK1180
DIFF=TOTL2-TOTL1 . ) ’ CHK1190
PERCNT=DIFF/TOTL2#100. - CHK1200
RETURN > CHK1210
00000000000000000000000000oooo.o.o.oa"Ooooooo.oooo’o‘.ooooo.oooooCHKlzzo
. : CHK1230
~==PRINT RESULTS~==~ | CHK1240
-2 X-2-2-2-2-2-2-2-2.2-2-F- 3£ 2 2-2-2-%-2-X%-%-3 CHKleO
ENTRY CWRITE CHK1260
- X 2 2-2-F-X-1-X-2-2-2-2-X-%.4-2-2-%-%.2-X.%X-X.J CHK1270
i . CHK1280
WRITE (P¢240) STORTYQRET4CFLUXTsCHSTFLUXT,TOTL1 CHK1290
WRITE (Py250) ETFLXTeCHDTsPUMPTsTOTL29DIFFsPERCNT . CHK1300
WRITE (P+260) QREFLXsCFLUXsCHD2+CHD1PUMPZETFLUXsFLUXSsFLUXsSTOR CHK1310
: : CHK1320
FORMATS: CHK1330
RETURN CHK1340
CHK1350

3AGE =1,F20.,2/8Xet* TOTAL SOURCES =',F20.2)
250 FORMAT ('09,6Xs?' DISCHARGES:"/7X,y"
1TION =t4F20.2/8Xs?
2F20.2712Xe? TOTAL OUT =t4F20.2//6Xy?
34t PERCENT DIFFERENCE =%4F20.2)
1ARGE CONSTANT FLUX
24F20.2/706X0?

=toF20.2/8X00

240 FORMAT ('OMASS BALANCE:®¢//4Xyt CUMULATIVE1 425X, 0L #%30//7Xe? SOURCECHK1360
* 1S: /77X =143F20¢2/13Xs? RECHARGE =1,F20.2/CHK1370
. 28Xs* CONSTANT FLUX =%3F20.2/8Xe?' CONSTANT HEAD =1+F20+2/14Xe* LEAKCHK1380

CHK1390

e erease——~ 1/3Xe? EVAPOTRANSPIRACHK1400
CONSTANT HEAD =1,F20.2/6Xs* QUANTITY PUMPED =¢,CHK1410
TOTAL OUT=SOURCES =?,F20,2/3XCHK1420

CHK1430

260 FORMAYT (f=?,3Xs" RATES FOR THIS TIME STEP'99X9'L°“3/T'//13X9' RECHCRK1440
=1,4,F20.2/5Xe* CONSTANT HEAD IN =¢CHK1450
CONSTANT HEAD OUT =143F20.2/14Xe? PUMPING ='4F20,2/19X9sCHK1460

CHK1480
CHK1490~

3¢ ET =t 4F20e2/14X, % LEAKAGE:'/16Xs* TOTAL =1,F20. 2/15Xg' STEADY =t'CHK1470
49F20.2//' FOR THIS TIME STEP, STORAGE =',F14,2)
END
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i SUBROUTINE PRNTA PRN
| eemsesssecees ik PRN
b . PRN
| SPECIFICATIONS: PRN

COMMON /DARRAY/ PHI(334562) sRHOP (20) »CHK (10) PRN

COMMON /SARRAY/ KEFP(33+62)9T(33.62),0(33,62)9sSTRT(33+62)sRATE(334PRN
1162) +M(33962) s WELL (33962)9S5(33562)9SY(33+62)sTR(33+:62)9TC(33,62)+DEPRN
' 2LX (62) yDELY (33) PRN
COMMON /HARRAY/ rop(33.62).rsup(33 62) sLAND(33,62) yRIVER(33,62) yPEPRN
1RM(33+62) yBOTTOM{(334+62) PRN
, COMMON /DPARAM/ WATERoCONVRTaEVAPyCHCK PNCH;NUMyHEAD CONTR+ERORSLEPRN
1AK PRN
COMMON /SPARAM/ FACSsFACYsFACKsFACRsFACMsFACPsFACBsFACO9FACL +FACWsPRN
ISLEAKsUsSSsTT TMINGETDISTQET s IFINAL 4 TMAX 4 COLT «DELT 9 SUMy SUMP ¢ NUMT » PRN
2KT s KP4 NPER¢KTHe ITMAX s LENGTHsNWEL s QRE yERR3DIML 9 DIMWsINO1 4 INOY vRsPsPPRN
3U»SUBS»STORE W TESTLETOBETQDSFACTXsFACTY PRN
t COMMON /PR/ XLABEL(3)+YLABEL (6)sTITLE(4) 4XN19SYM(28) 3PRNT(122) «BLAPRN
CINK(60) «DIGIT(122) 9VF1(6) sVF2(6)sVFI(7) 9NA(4) +XN(100) s YN(13) 4 XSFsNXPRN

12Dy WIDTHsSPACNGsN1 ¢N29N3 3 N4y N6y NB4NC gRN
RN

REAL KyKEEPsM ‘ PRN

.~ REAL#8 PHI,DBLEsRHOPsCHK¢WATER4CONVRTEVAP 4 CHCK s PNCHsNUMyHEAD 9 CONTPRN
1 1IReEROR + XLABEL « YLABEL s TITLE+sXN1sZsLEAK PRN
INTEGER DIMLyDIMW«R4P+PU PRN

¢ INTEGER®#2 TOP,+ISURsLANDsRIVER,PERM,BOTTOM gg:
; ===INITIALIZE VARIABLES=~=~- PRN
| DIST=WIDTH=-DELX (JNO1) /2., PRN
v JJ=INO1 ' * PRN
CLL=1 ) . PRN
. Z=NXD#XSF PRN
HRITE (P415S0) (TITLE(I)sI=144) PRN
DO 140 I=1,N& PRN
PRN

. ===LOCATE X AXES==~- PRN
“IF (1.EQ.1.0R,I<EQ.N4) GO TO 10 PRN
« PRNT(1)=SYM(23) } PRN
. PRNT (NB) =SYM(23) PRN
i IF ((I-1)/N1#N1eNE.I-1) GO TO 30 ' : PRN
" PRNT(1)=SYM(25) PRN
i PRNT(N8)=SYM(25) ‘ ‘ PRN
60 10 30 ) , PRN
; . PRN
~==LOCATE Y AXES=e= PRN

Y DO 20 J=1sN8 PRN
IF ((U=1)/N2¥N2+EQeJ=1) PRNT(J)=5YM(25) PRN
IF ((JU=1)/N2%N2NE.J=1) PRNT(J)=SYM(2%) PRN
PRN

~--COMPUTE LOCATION OF NODES AND DETERMINE APPROPRIATE SYMBOL~~== PRN

P IF (DISToLTe0eeORNDIST.LTZ=-XN1#XSF) GO TO 90 PRN
- YLEN=DELY(2) /2, PRN
00 80 L=2,1INO1 PRN
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3 J=YLEN#N2/XSF+1.5 PRN
K=(ISUR(LsJN) @, 1=PHI (L sJJ) ) /SPACNG PRN

‘ IF (K) 60450440 PRN
| 40 K=AMOD(K»20.) : PRN
| N=K PRN
| PRNT (J)=SYM(N+1) PRN
" GO TO 70 PRN
50 PRNT(J)=SYM(26) , PRN
GO TO 70 : PRN

60 PRNT (J)=SYM(22) . PRN
70 IF (S(L+JJ)eLTe0,) PRNT(J)=SYM(27) - PRN
IF (WELL(LyJJ) «NEW0s) PRNT(J)=SYM(28) - PRN

80 YLEN=YLEN+ (DELY (L) +DELY(L+1))/2. . PRN
DIST=DIST=(DELX(JJ) +DELX(JJU~-1))/2, : : PRN
Jd=JJ=1 PRN

i 90 CONTINUE ) . . PRN
/ _ : o PRN
3 -=-=PRINT AXES<LABELSs AND SYMBOLS===- , PRN
IF (I-NA(LL).EQ.0) GO TO 110 PRN

IF ((I-1)/N1#N1=(I-1)) 120+1004+120 PRN

tloo WRITE (PyVF1) (BLANK(J) +J=14NC) s (PRNT(J) ¢J=19N8) ¢ XN(1+(I=1)/6) PRN
{ GO TO 130 - PRN
110 WRITE (P,VF2) (BLANK(J) 4J=14NC), (PRNT (J) 3 J=1,N8) 4 XLABEL (LL) PRN
: LL=LL+1 . PRN
: GO TO 130 PRN
120 WRITE (PyVF2) (BLANK(J) 9J=1¢NC) s (PRNT(J) yJ=14N8) PRN

- PRN
| --~COMPUTE NEW VALUE FOR Z AND INITIALIZE PRNT ==~ ~ PRN
130 Z=Z2-2,4XM1#XSF ' PRN
DO 140 J=1,N8 : PRN

'140 PRNT(J)=SYM(11) PRN
PRN

~-==NUMBER AND LABEL Y AXIS AND PRINT LEGEND=-=- PRN
WRITE (PyVF3) (BLANK(J) sJ=14NC) s (YN(I)9I=1,N6) PRN

. " WRITE (Py170) (YLABEL(I)y»I=1,6) PRN
KRITE (P,y160) SPACNG . PRN
RETURN PRN

PRN

~==FORMATS~==~ PRN

, E PRN

150 FORMAT (t11t446Xe4AR//) . PRN
160 FORMAT ('=LEGEND!/t ew==== t//%* R = CONSTANT HEAD BOUNDARY'/s W = WPRN

1ELL LOCATION®'/' 0 = NO=-FLOW ROiJNDARY®/!' & = CONE OF IMPRESSIONt'//'PRN
2 CONTOUR INTERVAL ='yF10.2//" THE FOLLOWING 20 SYMBOLSs STARTING WPRN

i 3ITH BLANK, ARE CYCLED: 123456789 1B3DS5FT7THGO9') PRN
179 FORMAT (10¢539Xs6A8) - PRN
END PRN
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530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760~
770
780
790
800
310
820
830
840
850
860
870
880
890
900
910
920
930
940
350
960
970
980
990~
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20 BLK DATA DATE = 73047 13701744

BLOCK DATA 8LD
- G B D CP G u an .- BLO
COMMON /DARRAY/ PHI(33462)3RHOP(20) +CHK(10) BLD

COMMON /SARRAY/ KEEP(33462)+T(33462),0(33,62)+sSTRT(33+62) +RATE(33.8BLD
162) M (33+62) 9 WELL(33+62)3S(33962)eSY(33462)+sTR(33,62)sTC(33+462)DERLD

2LX (62) 4DELY (33) 8LD
COMMON /HARRAY/ Top(33’62)’ISUR(33962)'LAND(33’62)QRIVER(33962)OPEPLD
1IRM(33462) «BOTTOM(33,562) BLD

COMMON /DPAR&M/ WATER+CONVRT +EVAP 4 CHCK s PNCHsNUMyHEAD » CONTR, EROR, LEBLD

. 1AK BLD

COMMON /SPARAM/ FACS4FACY,FACK,FACR,FACM,FACP,FACB,FACO,FACL,FACW,BLD
1SLEAK ¢UsSSe TTo TMINCETDISTHQET s IFINAL 4 TMAX yCOLT+DEL T9SUMy SUMP 4 NUMT s BLD
2KT KP4 NPERKTHy ITMAX yLENGTHoNWEL +ORE 4ERR4DIML +DIMW ¢ JNO1 4 INO1+sReP+PSBLD
3UsSUBSsSTORESTESTLETQBETQDFACTXFACTY BLD

COMMON /PR/ XLABEL(B).YLABEL(6)9TITLE(4).XN1.SYM(28) PRNT (122) +BLARLD
INK(K0) +DIGIT(122) s VF1(H) ¢ VF2(6) ¢ VFI(T7)sNA(4) «XN(100) 4YN(13) ¢XSFsNXBLD

2DsWIDTHsSPACNGsN1+N2sN3 s N4y N69yNBZNC BLD
BLD

REAL KEEPsM ' 8sLD

REAL®#8 PHI, DBLE,RHOP.CHK.wATER.CONVRroEVAP.CHCK.pNCH.NUM.HEAD CONTBLD

1R+EROR s XLABEL « YLABEL s TITLE s XN1,LEAK | RLD
INTEGER DIMLDIMWsR4P4PU BLD

INTEGER#2 TOP,ISUR,LANDsRIVERsPERM4B0TTOM BLD

Ty Y R I I TR AR R FT LTI LT TE T EEL 1)
DATA CHK/*PUNCH® ¢ YWATERTAB* 3 *CONTOUR ' 9 *NUMERIC?, *CHECK 'y *EVAPOTRA*BLD
19 'CONVERT ' o " HEAD * ¢ "LEAKAGE ' 40eN0/ R 4P IPU/Ss64T7/+SUBSWUsTT/3%#0,0/ RLD
DATA SYM/1IH o1H191H2s1H341HGs 1HS s 1HO s lHT41HB841HI41H 5s1H131HBRe1H341RLD

1HD o 1HS s IHF ¢ 1H7 9 1HHs 1HO s 1H s 1H® s 1Hl s IH=s lH+ 3 1HO s 1HRy 1 HW/ BLD
DATA PRNT/122#1 v/ N1:N2¢N3¢XN1/6+10¢133,,0833333333D0/,,BLANK/K0%*#'BLD
1 */NA(4)/1000/ : BLD

DATA XLABEL/' X DIS= ?'+*TANCE INt®,* MILES '/,YLABEL/'DISTANCE®*s* BLD
1FROM OR', *IGIN IN tetY DIRECT',*IONy IN t,tMILES */+TITLE/YALPHABLD
PMERT 4 ¢ IC CONTO'+'URS OF D'¢*RAWDOWN ¢/ 8LD

DATA DIGIT/8109t28,030,040,850,060,170,0188,tQ90,0]10¢y0]1]10,¢120,¢13BLD
19t140yt]1Gt,0]1Q 3t TV, 1B,1])00,0200,¢2]1,8220,8230,82418,0251,0260,R1D
Cr2T1 41280 ,1201,8300,383]8,032¢,833¢,8348,1350,136¢,937%9038¢,039¢,13_ 0D
G013 1418414204431 404004845 ,0400 4847304810 ,84Q1,1500,1511,152¢,¢53(D
G314 154141558 41561 41571, 1581 ,1598,1601986]1,1620,163147641,1651,166R_D
Sty 1670406813069 31701171 4tT21, 730,741,075, 076030 7T70,0780,0 7981 D

611801, 18] 19 1R21 41831, 1840,1851,1861,'871,18801,1891,1901,1G9]10,092'81D

Tet931,1041,195141961,1G71,¢981,8991,t100%,1101,11029+%103%,¢ 104'8LD
By t10S1,1106%,1107,11087y0109%9°110%,'111¢,7112%,1113%,1114¢,¢11S5*RLD

C Q1116 11T, 01180,11190,1120'.11211,%1221/ BLD
DATA VFI/'(IH "'9'0' "'AICF'Q'lOOZ"')l/ BLD
DATA VF2/1(1H tytyt,y "etAls 1t e XgABY 0y 1y 8LD
DATA VF3/t(1HN Yyt tytALsFtet3. 1yt 0 goF 0 ,00,2) Y/ BLD
e X R T T R T T L AR A A A AR T Y R L L AL T Y 2 T YTl
END N BLD
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220
230
240
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270
280
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300
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320
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350
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460
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