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Intzractive pragrams fave Desn developed to z2id uzers in creating
and editing input data sets for a modifisd versian of tﬁe NRZ verzion
of the U.5,6.35. Salute Transport Mode! «Kent, ot al, 1234),

A detailed description of the interactive programs, as well as
program tiztings, is included in this report., A listing of the
interactive creation of an input data set for the modifiedSolute
Transport Model is also included. Data from the Babylon Landfill 5ite
on Long Island was used to test the interactive programs. The input
data sets creatsd, along with selected output from the Solute Trapsport
Model, are listed in Appendix VI, Potential users can apply the
interactive pragrams to their individual needs by following the

examples providad,
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INTERACTIVE PREPROCESSIR PROGR&M
FJR THE U.3.G.3. SOLUTE TF R

1.0 INTRODUCTION

The purpose of this report is to describe an intsractive
preprocessor program that was developed te aid in the cr=ation -and
modification of input data sets for use with the NRC version (Tracy,
J.V., ©1982) of the U.5.6.5. Solute Transport Mede)l developed by
(Konikow and Bredehoeft, ({773).

The interactive preprocessor program is cne of =2 series of
documented programs being prepared for the U.S. Environmental
Protection &gency under a contract entjitled "Mathematical Models for
Subsurface Transport and Fate Predictions."

The project is providing a well-documented set of transport and
fate models ranging from relatively simple analytic:’ ~2dels to complex
numerical modeis., These models will be available an the EPA computer
retwork in a format which would 2nabie users to access the code, entar
the required data, run the model, and rezceive {h:= model results without
axtensive tachnizal srystem sugpart,

rairly compiex aumerical modelis are required for predictin
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FL/T for the IBM 30810 as weli as for the Karpro and IBM PC
microcomputers using PC-DOS and CPM operating system. The program has
been developed to assisit the user in preparing the input data files for
batch processing-of the U.5.6.5. Solute Transport Model on the IBM
3081D. The preprocessor prompts the user for the required input data.
An editor is included to facilitate the correction of errors or the
modification of an input data set. The code also generates any job-
control statements required to submit a job for batch processing on the
18M 3081D.

1.1 Objectives

The broad objective of this project is to develop and/cr modify
méihematical models in order to provide user friendiy access to.hode1s
which are capable of predicting the probable concentrations of chemical
substances in ground-water systems resulting from. the release of these
substances onto the ground surface or into the subsurface.

More specifically, the objectives of this project report are to
provide program documentation and a User’s Manua® far an interactive
program to be utilized in creating and modifring input data files for
use with the NRC version of the U.,5.G.5, 30lute Transport Modet.

1.2 Approach

Each praject report contains the following:

{1) Program Documentation and

{2y User’s Manual

Documentaticn of each program is developed to include {(a) the
motivation for and limitations (assumptions? of the prOQiam, by a
description of the methcds used in.the program, <ci listings of the
spyrce code, .d) one or mcre sets of test data, and {e} guidelines faor

further modifications which might be required to esnable the use of the
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model on a variety of computer systems. & mast?r copy of all source
codes are prepared on 3 1/4 inch disks or tapes in a format specified
for the system to be utilized. This trvpe of program documentation has
been written for those who have some background in mathematics and/or
computer systems and languages. Theée documents are intended to serve
as reference manuals for individuals who may be responsbile for
maintaining, modifring, or transferring Computer codes; as well as
users who are alsse interested in the details of the computer codes.

The User‘s Manual includes (a) practical implications of
assumptibns and restrictions which are incorporated in the program,

(b) the type of computer resources which may be required (for example

- computer memory, execution time, and input and ocutput deviges),

(c) input data requirements and formats, and (d) detailed, step-by-step
exampies of practical_problemé; The user’s manual is written in

layman terms for those who may not have a background or experience in
numerical methods or computer programming.

The principal investigators assume that users will have some
background in hydrogeologQy, soil science, or a similar field; and will
have a basic understanding of the physicai, chemical, and/or biological
processes involved in a specific problem o be addreszed, With this
packground, a user’s manual is intended to introduce the user to the
model or model! adaptation and areas of applicatien and to provide
tuterials on gata requirements, model access and sxecution, and the
management and-interpretation ot model output. The program
documentation and user’s manual will serve as the basic réference
materials for future workshops.

-

The preprccessor is designed for the U.3.5.3. Solute Transport
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Maodel. The model is based on a ground-water #low equation which is
coupled with the solute-transport equation in the model. The computer
program uses an Alternating-Direction Implicit Procedure (ADIP) to
solve a system of algebraic equations generated from a finite-
difference approximation to the ground-water flow eguation. The method
0f characteristics is used to solve the solute-transport equation. The
method of characteristics uses a particle tracking procedure to
represent convective transport and a two-step expliicit procedure to
solve a finite-difference equation that describes the effects of
hydrodynamic dispersion, fluid sources and sinks, and divergence of
velocity.,

Radioactive decay and equilibrium adsorption were incorporated for
the U.5. Nuclear Regultatory Commission (Tracy, {1982). Procedures for
radioactive decay, linear isotheﬁm, Langmuir isotherm, and the
Freundiich isotherm have been added to the Sciute Transport Model
developed by KoniKow and Bredehoeft {1%783).

The U.S5.G6.8. Solute Transport Model was selected since it is well
documented and maintained, The modifications by Tracy {{982) to
include adsorption ang first-order reactions were incorporated in the
user interface, Additional modifications were made in the U.S5.G.5.
Trancport Model. The modifications include options for selecting
v1) only the potentiometric head calculations ar the potenticmetric
head and solute transport calculations, (2) water-table or confined-
aguifer conditions, ¥3) adjustment of transmissivities after each time
step to accommodate unconfined flow, (4) calculaticn o{_}he initial
saturated thickness from the bottsm elevation a dn potentiometric head
in an unconfined system, and (35) incorporation of the SIP iterative

technique which is an option for solving the fluid-flcw equations in



the U.S5.6.5. transport model. Theszse modifications are described in

another manual of the project series of programs and user manuals

entitled "Modifications for the U.S.G.S5. Konikow Solute Transport

Model" ¢(Kent et al, 1984).
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2.0 INTERACTIVE PROGRAM DESCRIPTION

Interactive capabilities to the U.5.G.5. Sclute Transport Mode!
{KoniKow and Bredehoeft, 1%78) were developed to 3id users in Ccreating
the input data set. This program serves as an interactive input and
modification rouvtine for the input data to fhe Solute Transport Model
{NRC version). A controlling program has also been written to
incorporate the input and modification routines into one program.

The interactive program consists of two routines; one is a

preprocessor, the other an editor. The prepreocessor cbeates a data set
that contains the input to the Sclute Transport Model. -fhe editor is
used to modify data sets created by the preprocessor. ‘Both routines
are initiated by the controlling program KONI., The editor and
preprocessor, together, contain approximately 3400 lines of PL/1 code,
Neariy 800 lines of this code comprise subroutines used by both
programs. The source code for all routines is Tisted in Appendix I.
These programs were developed and tested on an IEM 3081D computer and
on the Kaypro 2 and IBM/PC microcomputers using PC-DOS and CPM
operating systems. The technical aspects of the interactive program

are described in detail in section 4 of this report.
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3.0 USER‘S GUIDE FOR THE INTERACTIVE PREPROCESSOR PROGRAM
3.1 General Description

Interactive capabilities to the U.S.5.5. Solute Transport Mode!
(Konikow and Bred;hoeft, 1978) were developed to aid users in creating
the input data set., The inpot parameters defined in Appendix 111 are
labeled in each prompt. Provisions have been made in this routine for
all modifications to the Konikow Solute Transport Model, Version OSU
i.0. All input data is in lower case. Prompts are shown in upper
case.

The preprocessor is written in PL/1; a source listing is in
Appendix 1. The source programs must be compiled and linked. The data
set created by the preprocessor includes the Job Control Language (JCL)
used at OKlahoma State University. This JCL may need to be altered,
according to the requiremenis of the computer sysfém being utilized,
The preprocessor allocates the input data set as a standard fixed
binary sequential data set with a logical record tength of 80. The
data set is the mass storage equivalent of a card deck. A1 input data
is stored in this data set at the end of the preprocessor routine.

A controliing program, also weitten in PL/1, is used to initiate
the preprocessor. Entering
Koni
begins execution of the controlling program. After execution has
begun, the following menu is displtayed:
CHOOSE ACTION:
1) CREATE NEW DATA
2) MODIFY EXISTING DATA
3) END PROGRAM
(ENTER CORRESPONDING NUMBER):

The options are described in the following sections, 3.2 through 3.4,
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3.2 Preprocessor

The choice of option 1 on the menu in section 3.1 creates the data
set where the JCL and input parameters are stored in their proper
formats. The first prompt asks for the name of the data set.

ENTER THE RUNFILE DATA SET NAME (DON‘T WORRY, IF THE DATA SET IS
NOT THERE, IT WILL BE CREATED): longis23.cntl

3.2.1 Job Control Language
After the data set name is entered, prompts for the JCL begin.
First, the jobname is requested.
ENTER THE JOBNAME: 1longis
According to IBM convention, this is any name up to eight characters
long and beginning with an alphabetic character. The jobname entered
~was "longis®. After the jobname is entered the prompt for the
simulation time is displayed:
ENTER THE TIME LIMIT FOR THE JOB,
1> 5 SECONDS OR LESS
2) 40 SECONDS OR LESS
3) S MINUTES OR LESS
4) OVER 5 MINUTES
CHOOSE ONE OF THE ABOVE: 2
This is approximately how much Central Processing Unit (CPU) time is
required to execute the Solute Transport Mocdeli. As a general rule,
this model, after the source code has been compiled, will require cne
to four minutes executing time. For a more in depth discussion of
choosing time limits, see section 3.5, Here, option 3 was selected,
For the ocutput to be placed in a specific output window in the
0SU computer Foom, the "room® needs to be designated. The prompt for
this is:
ENTER THE *ROOM® FOR THE OUTPUT WINDOW.
SINGLE CHARACTER,
BETWEEN “"A" AND "2": ¢

To have the results of the simulation put on disk, the output
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data set needs to be alfocated. The prompt for this is:

ENTER THE COMPLETE OUTPUT DATA SET NAME
(ND QUOTES): ull1834c.longis23.outlist

The output data set name is ullB34c.longis23.outlist., The data
‘get that is to be used with graphics packages such as the Statistical
Analysis System {SAS), is now allocated and can be accessed using
independent SAS programs. Sample SAS programs, results, and
descriptions are provided in Appendices VI and VII1. The formats used
for this data set are indic;tod in Appendix VII. The prompt is:

ENTER THE COMPLETE GRAPHICS OUTPUT DATA SET NAME
(NG QUOTES)>: ul1834c.longis23.graph

The graphics data set name is ul1834c.longis23.graph.
After these are entered, the JCL is displayed:

THE FOLLOWING IS THE JCL
1) //LONGIS JOB (??7772,TSO-TR-KONI) ,KONIKOWRUN,
2) //TIME={0,40),CLASS=A,
3) //MSGCLASS=X ,NQTIFY=%»
4) /#PASSWORD ?777?
5) /#JOBPARM ROOM=C
8) //%
7) //KONT EXEC PGM=KONIKOW,REGION=1300K
8) //STEPLIB DD DISP=SHR,DSN=U11234C.KONI.LOAD
?) //FT04F001 DD DSN=U11834C.LONGIS23.0UTLIST,UNIT=STORAGE,

10 // SPACE=(TRK,¢10,10)),01SP=(MOD,CATLG),
1) 7/ DCB=(RECFM=VBA,LRECL=133,BLKSIZE=7448)
12) //FT10F001 DD DSN=U11834C.LONGIS23.GRAPH ,UNIT=STORAGE,
13) // SPACE=(TRK,(10,10)) ,D1SP=(MOD ,CATLG) ,
14) 7/ DCB=(RECFM=FB,LRECL=80 ,BLKSIZE=7440)

15y //FT07F001 DD SYSOUT=8
14) //FTOSF001 DD »
DO YOU WISH TO CHANGE ANYTRING (Y/N): ¥
I+ the JCL is correct, then "no" is entered. If any error is present,
then “ves® is entered ("y" and "n" are sufficient to represent "yes”®
and "no".) In this example, *yes" was entered. The prompt is:
ENTER THE NUMBER OF THE LINE YCQU WISH TO CHANGE, N
(ONLY ONE AT A TIME): |

The jobname was entered incorrectly, so line number | was entered. The

requested line is listed and changed as shown belouw.
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ENTER THE COMPLETE LINE . . .://U11834C job
(?????,tso-tr-Koni) ,Konikowrun, '

After the change is entered, The JCL is displayed again.

1) //uU11834C JOB (?7?7?,TSO-TR-KONI) ,KONIKOWRUN,

2y // TIME=(0,40),CLASS=A,

3) // MSGCLASS=X,NOTIFY=#

4) /*PASSWORD 27?277

5) /#JOEPARM ROOM=C

&) //%

7Y //KON1 EXEC PGM=KONIKOW ,REGION=1500K

8) //STEPLIB DD DISP=SHR,DSN=U11234C.KONI.LOAD

9) //FT04F001 DD DSN=UI1834C.LONGIS23.0UTLIST ,UNIT=STORAGE,

10) // SPACE=(TRK,<10,105),DISP=(MOD,CATLG),
11) /7 DCB=(RECFM=VBA , LRECL=133,BLKSI2E=7448)
12) //FT10F001 DD DSN=U11834C.LONGIS23.GRAPH,UNIT=STORAGE,
13) /7 SPACE=(TRK,¢10,10)) ,DISP=MOD,CATLG) ,

14) 7/ DCB=(RECAM=FB,LRECL=80 ,BLKSI1ZE=7440)

15) //FT07F001 DD SYSOUT=B
14) //FTOSF001 DD = .
DO YOU WISH TO CHANGE ANYTHING <(Y/N): n
If the JCL is correct, then "no" is entered and the program will
proceed to the next prompt.
3.2.2 Verify and Exit
The next prompt is used within the preprocessor to allow the user
to alter data immediately after the value is entered.
DO YOU WISH TO VERIFY ALL ENTRIES (Y/N): n
1§ verification is desired, enter *yes" (here it is not desired)., The
following prompt would appear after each variable prompt.
VERIFY (Y/N):
1f the value just entered needs to be changed, enter "n". Another
prompt then appears, requesting the corrected data to be entered. I¥f
the data just entered does not need to be altered, enter "y"., The next
prompt is then displayed.
To stop the preprocessor bef;re all of the data has been input,
respond to any prompt with "exit®. Control will be returned to the

controlling program. No data entered or modified will be saved., If in
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the preprocessor, the data set will not be created. If in the editor,
the data set will not be updated.
3.2.3 Individual Variables

The following prompts are self explanatory and are listed below
with the input data. If any questions should arise about a variable,
refer to the description of the parameter in Appendix III.

ENTER THE TITLE, DESCRIPTIVE OF THE PROBLEM.

MAXIMUM OF 80 CHARACTERS.

VARIABLE "TITLE": babylon,levelb,chloride

ENTER THE NUMBER OF NODES IN THE "X® DIRECTION.

MINIMUM OF 3, MAXIMUM OF 40.

VARIABLE "NX": 18
Note that in all references to the *X" direction the column number is
to be used. Similarly, all references to the *Y" direction should use
the row number,

ENTER THE NUMBER OF NODES IN THE *Y" DIRECTION.

MINIMUM OF 3, MAXIMUM OF 40.

VARIABLE "NY®": 31

ENTER THE MAXIMUM NUMBER OF PARTICLES.

MAXIMUM OF 9830. ‘

VARIABLE "NPMAX": 3420

ENTER THE NUMBER OF PARTICLES PER NODE.

OPTIONS = 4,5,8,9:

VARIABLE "NPTPND*: 4

ENTER THE NUMBER OF OBSERVATION POINTS TO BE

SPECIFIED NEXT. MAXIMIM OF S.

VARIABLE "NUMOBS": 3

ENTER THE "X* COORDINATE OF OBSERVATIGN POINT,
VARIABLE "1X0BS(1)*: 8

ENTER THE "Y® COORDINATE OF OBSERVATION POINT,
VARIABLE "IYOBS(1)*: 4

ENTER THE "X" COORDINATE OF OBSERVATION POINT.
VARIABLE *IX0BS{2)": 10

ENTER THE "Y' COORDINATE OF OBSERVATION POINT.
VARTABLE "IYOBS(2)*: 14
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ENTER THE "X" COORDINATE OF OBSERVATION POINT.
VARIABLE "IXOBS(3)": 10
ENTER THE "Y" COORDINATE OF OBSERVATION POINT.
VARIABLE *"1Y0BS(3)*: 24

ENTER THE NUMBER OF NODE IDENTIFICATION CODES
TO BE SPECIFIED. MAXIMUM OF 10,
VARIABLES "NCODES": 1

ENTER NODE IDENTIFICATION CODE.
VARIABLE "ICODE(1)"*: 2

ENTER CORRESPONDING LEAKANCE (FTx»%2/SEC).
MAXIMUM LENGTH OF 10, REAL NUMBER.

NOTE: FT=#2/SEC = GPD/FT % 1.34723 E-4
VARIABLE *FCTRIC¢1)": 1.0

Note: Any real number may be entered in scientific notation; for
example, 9.E99,

ENTER CONCENTRATION FOR ICODE (MG/L>.
MAXIMUM LENGTH OF 10, REAL NUMBER.
VARIABLE "FCTR2¢1>": 0

ENTER OPTION TO RETAIN RECHARGE MATRIX VALUES:
0) RETAIN VALUES.
1) USE OF VALUE OF FCTR3.

VARIABLE "OVERRD(i{)*: O

If “1" is entered, the following prompt would appear:

ENTER RECHARGE/DISCHARGE FQOR ICODE (FT/SEC).
NEGATIVE FOR RECHARGE, POSITIVE FOR DISCHARGE.
MAXIMUM LENGTH OF 10, REAL NUMBER.

NOTE: FT/SEC = IN/YR #* 24.7918 E-10

ENTER VARIABLE "FCTR3(1)*:

since the recharge/discharge is to be retained, prompting continues
with the storage cocefficient.

ENTER THE STORAGE COEFFICIENT.

0 FOR STEADY FLOW PROBLEMS.

MAXIMUM LENGTH OF 5, REAL NUMBER.

VARIABLE *S": .0005
1f the storage coefficient were zero, variables TIMX and TINIT would
not be prompted but automatically set to zero. Prompting'
continues with the following:

ENTER THE NUMBER OF FUMPING PERIODS.

MAXIMUM OF 30,
VARIABLE *NPMP*: 3



ENTER THE MAXIMUM NUMBER OF TIME STEPS IN A
PUMPING PERIOD. MAXIMUM OF 100.
VARIABLE *NTIM": 3

ENTER THE TIME STEP INTERUAL FOR PRINTING
HYDRAULIC AND CHEMICAL QUTPUT DATA.
VARIABLE "NPNT*: |

ENTER THE NUMBER OF ITERATION PARAMETERS FOR
ADIP. USUALLY FROM 4 TO 7.
VARIABLE "NITP®: 7

ENTER THE MAXIMUM ALLOWABLE NUMBER OF ITERATIONS
IN ADIP OR SIP. USUALLY FROM 100 TO 200.
VARIABLE "ITMAX": 100

ENTER THE PARTICLE MOVEMENT INTERVAL (IMOV)

FOR PRINTING CHEMICAL OUTPUT DATA.

SPECIFY 0 TO PRINT ONLY AT THE END OF TIME STEPS.
VWARIABLE “NPNTMV": 0

ENTER THE OPTION FOR PRINTING COMPUTED
VELOCITIES.

0) DO NOT PRINT.

1) PRINT FOR FIRST TIME STEP.

2) PRINT FOR ALL TIME STEPS.
CHOOSE ONE OF THE ABOVE.
VARIABLE "NPNTVL®*: 0

ENTER THE OPTION FOR PRINTING COMPUTED
DISPERSION EQUATION COEFFICIENTS.

0> DO NOT PRINT.

{) PRINT FOR FIRST TIME STEP.

2) PRINT FOR ALL TIME STEPS.
CHOOSE ONE OF THE ABOVE.
UVARIABLE "NPNTD*: 0

ENTER THE OPTION TO PRINT COMPUTED CHANGES IN
CONCENTRATION.
0) DO NOT PRINT.
1> PRINT.
CHOOSE ONE OF THE ABOVE.
VARIABLE “NPDELC": 1

ENTER THE OPTION TO PUNCH VELOCITY DATA,

0) DO NOT PUNCH.

1> PUNCH FOR FIRST TIME STEP.

2) PUNCH FOR ALL TIME STEPS.
CHOOSE ONE OF THE ABOVE. :
VARIABLE *NPNCHV": O

ENTER THE PUMPING PERIOD (YEARS),

MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE *PINT": 3.
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Since the storage coefficient was not equal to zero, the variables TIMX
and TINIT are prompted for here:

ENTER THE TIME INCREMENT MULTIPLIER FOR
TRANSIENT FLOW PROBLEMS.

MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE "TIMX": 1.

ENTER THE SIZE OF THE INITIAL TIME STEP
IN SECONDS.

MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE *TINIT": 3.1E?7

ENTER THE NUMBER OF PUMPING OR INJECTION
WELLS TC BE SPECIFIED.

MAXIMUM OF S0.

VARIABLE °*NREC": B8

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IX(1)"*: 8

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IY(1>*: 3

ENTER THE RATE (FT#%3/SEC).

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT#*x3/SEC = GAL/MIN * 0.0022278
VARIABLE "REC(1)>": -.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUID (MG/L).

MAXIMUM LENGTH OF 8, REAL NUMBER.
VARIABLE "CNRECH(1)"*: 2850,

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE *IX(2)": 9

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IY(2)": 3

ENTER THE RATE (FT#*3/SEC),

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION,
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT#*3/SEC = GAL/MIN = 0.0022278
VARIABLE "REC(Z2)": ~.0724



ENTER THE CONCENTRATION OF THE INJECTED
FLUID (MG/LY.

MAXIMUM LENGTH OF 8, REAL NUMBER.
“UARIABLE *CNRECH(2)": 220.

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IX(3)": 10

ENTER THE Y COORDINATE 'OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IY(3>": 3

ENTER THE RATE {(FT#%3/SEL).

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION,
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT#%3/SEC = GAL/MIN * 0.0022278
VARIABLE "REC(3)": -~.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUID (MG/L).

MAXIMUM LENGTH OF 8, REAL NUMBER.
VARIABLE "CNRECH(3)>": 240.

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IX(4)"*: 11

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IY(4)": 3

ENTER THE RATE (FT#%3/SEC).

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT*x3/SEC = GAL/MIN # 0,0022278
VARIABLE "REC(4)*: -.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUID (MG/L>.

MAXIMUM LENGTH OF 8, REAL NUMBER.
VARIABLE "CNRECH(4)": 240,

ENTER THE X COGRDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IX(3)": 8

ENTER THE Y COORDINATE OF THE PUMPING OR

“INJECTION WELL.
VARIABLE "1Y(35)": 29
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ENTER THE RATE (FT#*3/SEC).

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTIUN
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FTx%%3/S5EC = GﬁL/MIN * 0,0022278
VARIABLE "REC(3)": .0724

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE “"IX<(&)": ¢

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IY(&)": 29

ENTER THE RATE (FT##3/8EC),

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT##3/5EC = GAL/MIN # 0.0022278
VARIABLE "REC(&)": .0724

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL,
VARIABLE. *IX(7)": 10

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE *1Y(7)": 29

ENTER THE RATE (FT#x3/SEC).

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT##3/SEC = GAL/MIN = 0.0022278
VARIABLE "REC(?7)": .0724°

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IX¢8)": 11

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE *IY(8)": 29

ENTER THE RATE (FT»*3/SEC).

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT#*#3/SEC = GAL/MIN * 0.0022278
VARIABLE *REC(8)": .0724

The next prompt is used to change selected parameters for each
subsequent pumping period.
D0 YOU WISH TO MAKE ANY REVISIONS TO THE NEXT

PUMPING PERIOD.
VARIABLE “ICHK* (YES OR NO): ¥y
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' ENTER THE MAXIMUM NUMBER OF TIME STEPS IN A
PUMPING PERIOD. MAXIMUM OF 100.
VARIABLE *NTIM*: |

ENTER THE TIME STEP INTERVAL FOR PRINTING
HYDRAULIC AND CHEMICAL OUTPUT DATA.
VARIABLE "NPNT": | '

ENTER THE NWMBER OF ITERATION PARAMETERS FOR
ADIP USUALLY FROM 4 TO 7,
VARIABLE *NITP": 7

ENTER THE MAXIMUM ALLOWABLE NUMBER OF ITERATIONS
IN ADIP OR SIP. USUALLY FROM 100 TO 200.
VARIABLE "ITMAX®*: 100

ENTER THE PARTICLE MOVEMENT INTERVAL (IMOV)

FOR PRINTING CHEMICAL OUTPUT DATA.

SPECIFY 0 TO PRINT ONLY AT THE END OF TIME STEPS.
VARIABLE "NPNTMV": 0

ENTER THE OPTION FOR PRINTING COMPUTED
VELOCITIES.

0) DO NOT PRINT.

1> PRINT FOR FIRST TIME STEP.

2) PRINT FOR ALL TIME STEPS.
CHOOSE ONE OF THE ABOVE. :
VARIABLE “NPNTVL*: 0

ENTER THE OPTION FOR PRINTING COMPUTED
DISPERSION EQUATION COEFFICIENTS.

0> DO NOT PRINT.

1> PRINT FOR FIRST TIME STEP.

2) PRINT FGR ALL TIME STEPS.
CHOOSE ONE OF THE ABOVE.
VARIABLE "NPNTD*: 0

ENTER THE OPTION TO PRINT COMPUTED CHANGES IN
CONCENTRATION.
0) DO NOT PRINT.
1) PRINT.
CHOOSE ONE OF THE ABOVE.
VARIABLE "NPDELC": |

ENTER THE CPTION TO PUNCH VELOCITY DATA.
0> DO NOT PUNCH.
1> PUNCH FOR FIRST TIME STEP.
2) PUNCH FOR ALL TIME STEPS.
CHOOSE ONE OF THE ABOVE.
VARIABLE *NPNCHV®: 0

ENTER THE PUMPING PERIOD (YEARS).
MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE "PINT*: 4



ENTER THE TIME INCREMENT MULTIPLIER FOR
TRANSIENT FLOW PROBLEMS,

MAXIMUM LENGTH OF S, REAL NUMBER.
VARIABLE "TIMX": |,

ENTER THE SIZE OF THE INITIAL TIME STEP
IN SECONDS.

MAXIMUM LENGTH OF 5, REAL NUMBER,
VARIABLE *TINIT": 1.2E8B

ENTER THE NUMBER OF PUMPING OR INJECTION
WELLS TO BE SPECIFIED.

MAXIMUM OF 30.

VARIABLE "NREC": 8

ENTER THE X COORDINATE OF THE PUMFING OR
INJECTION WELL.
VARIABLE "IX(1)*: 8

ENTER THE Y COORDINATE .DF THE PUMPINE OR
INJECTION WELL.,
VARIABLE "IY(1)": 3

ENTER THE RATE (FT##*3/SEC).

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT=»#3/SEC = GAL/MIN # 9.0022278
VARIABLE *REC(1>": 0.0

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE *IX(2)*: ¢

ENTER THE Y COCRDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IY{(2)": 3

ENTER THE RATE (FT#%3/SEC).

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT#*#3/SEC = GAL/MIN = 0,0022278
VARIABLE "REC(2)*: 0.0

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE *IX(D*: {0

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE *1Y{(3)"': 3



ENTER THE RATE (FT##3/SEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.
NOTE: FT#%3/SEC = GAL/MIN = 0.0022278
UARIABLE "REC(3)": 0.0

ENTER THE X COORDINATE OF THE PUMPING OR

INJECTION WELL.
VARIABLE "IX(4)": 11

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IY(4)*: 3

ENTER THE RATE (FT#x*3/SEC).

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT#**3/SEC = GAL/MIN * 0.0022278
VARIABLE “REC(4)": 0.0

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IX(3)": 8

ENTER THE Y COORDINATE OF THE PUMPING GR
INJECTION WELL,
VARIABLE "IY(3)": 29

ENTER THE RATE {FT#**3/SEC).

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT*x3/SEC = GAL/MIN * 0,0022278
VARIABLE "REC(SY": 0.0

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IX(d4)*': ¢

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IY(4r*: 29

ENTER THE RATE (FT=*3/SEC).

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT#%3/SEC = GAL/MIN # 0.0022278
VARIABLE "REC(&)": 0.0

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL. 3
VARIABLE "IX(7)*: 10

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE “IY(7y": 29



ENTER THE RATE (FT#*3/3EC).

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTIOM,
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT##3/S5EC = GAL/MIN * 0.0022273
VARIABLE *REC(?)*: 0.0

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE *IXCE®)": 11

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE *IY(&)": 29

ENTER THE RATE (FT**3/SEC).

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT=#*3/SEC = GAL/MIN * 0.0022278
VARIABLE *REC(E)": 0.0

(End of the prompts for the variables in second pumping period.)

DO YOU WISH TO MAKE ANY REVISIONS TO THE NEXT
PUMPING PERIGD.
VARIABLE "ICHK" <(YES OR NO): ¥

ENTER THE MAXIMUM NUMBER OF TIME STEPS IN A
PUMPING PERIOD. MAXIMUM OF 100.
VARIABLE "NTIM": 3

ENTER THE TIME STEP INTERVAL FOR PRINTING
HYDRAULIC AND CHEMICAL OUTPUT DATA.
VARIABLE "NPNT": |

ENTER THE NUMBER OF ITERATION PARAMETERS FOR
ADIP USUALLY FROM 4 TO 7.
VARIABLE "NITP": 7

ENTER THE MaxXIMUM ALLOWABLE NUMBER OF ITERATIONE
IN ADIP OR SIP. USUALLY FROM 100 TO 200,
VARIABLE "ITMAX": 100

ENTER THE PARTICLE MOVEMENT INTERVAL (IMOV)

FOR PRINTING CHEMICAL OQUTPUT DATA.

SPECIFY 0 TO PRINT ONLY AT THE END OF TIME ETEPS.
VARTABLE "NPNTMV*: 0

ENTER THE OPTION FOR PRINTING COMPUTED

VELOCITIES. . N
0) DO NOT PRINT.
1) PRINT FOR FIRST TIME STEP.
2) PRINT FOR aLL TIME STEPS.

CHOOSE ONE OF THE ABOVE.

VARIABLE *NPNTUL": 0
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ENTER THE OPTION FOR PRINTING COMPUTED
DISPERSION EQUATION COEFFICIENTS.

6) DO NOT PRINT.

1) PRINT FOR FIRST TIME STEP,

2) PRINT FOR ALL TIME STEPS.
CHOOSE ONE OF THE ABOVE.
VARIABLE °"NPNTD": 0

ENTER THE OPTION TO PRINT COMPUTED CHANGES IN
CONCENTRATION.
0) DO NOT PRINT.
[) PRINT.
CHOOSE ONE OF THE ABOVE.
VARIABLE "NPDELC": i

ENTER THE OPTION TO PUNCH VELOCITY DATA.
0) DO NOT PUNCH,
1> PUNCH FOR FIRST TIME STEP.
2) PUNCH FOR ALL TIME STEPS.
CHOOSE ONE OF THE ABOVE.
VARIABLE "NPNCHV": @

ENTER THE PUMPING PERIOD ¢YEARS),.
MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE "PINT": 3.

ENTER THE TIME INCREMENT MULTIPLIER FGOR
TRANSIENT FLOW PROBLEMS.

MAXIMUM LEMGTH OF 3, REAL NUMBER.
VARIABLE "TIMX": 1,

ENTER THE SIZE OF THE INITIAL TIME STEP
IN SECONDS. .
MAXIMUM LENGTH OF 5, REAL NUMBER,
VARIABLE "TINIT": 3.2E7

ENTER THE NUMBER OF PUMPING OR INJECTION
WELLS TO BE SPECIFIED.

MAXIMUM OF S0.

UaRIABLE "NREC": 8

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE “IX(1)": 8

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTION WELL,
VARIABLE "IY({)": 3

ENTER THE RATE (FT#%3/SEC).

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LEMNGTH OF 8, REAL NUMBER.

NOTE: FT*x3/8EC = GAL/MIN % 0.0022278
VARIABLE "REC(1y": -.0724



~ ENTER THE CONCENTRATION OF THE INJECTED
FLUID (MG/L)Y.

MAXIMUM LENGTH OF B, REAL NUMBER.
VARIABLE *"CNRECH(1)>": 230.

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL. :
VARIABLE "IX(2)": 9

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IY(2)": 3

ENTER THE RATE (FT#*3/SEC).

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT#%3/SEC = GAL/MIN % 0.0022278
VARIABLE "REC{(2)": -.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUID (MG/L).

MAXIMUM LENGTH OF 8, REAL NUMBER.
VARIABLE "CNRECH(2)*: 220.

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IX{(3)": 10

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IY(3)"': 3

ENTER THE RATE (FT#*3/S5EC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION,
MAXIMUM LENGTH OF 8, REAL NUMBER.
NOTE: FT*%3/8EC = GAL/MIN = 0.0022278
VARIABLE "REC(3)*: -.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUID (MG/L).

MAXIMUM LENGTH OF 8, REAL NUMBER.
VARIABLE "CNRECH{3)": 240.

ENTER THE X COCRDIMATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IX{4)": (i

ENTER THE Y COORDINATE OF THE PUMPING OR

INJECTION WELL.
VARIABLE "IY(4)": 3
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ENTER THE RATE (FT##3/SEC),

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT#**3/SEC = GAL/MIN » 0.0022278
UARIABLE "REC(4)*: -.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUID (MG/L).

MAXIMUM LENGTH OF 8, REAL NUMBER.
VARIABLE ®CNRECH(4)": 240.

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IX(3)": 8

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IY(3)*: 29

ENTER THE RATE (FT#*3/SEC).

POSITIVE FOR PUMPING, NEBGATIVE FOR INJECTION,
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT#»3/SEC = GAL/MIN » 0.0022278
VARIABLE “"REC(S)": .,0724

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL. :
VARIABLE "IX{(4)": ¢

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IY(4)*: 2%

ENTER THE RATE (FT##3/SEC).

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION,
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT#%3/SEC = GAL/MIN * 0.0022278
VARIABLE °REC(4)": ,0724

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IX(?)"*: 10

ENTER THE Y COGRDINATE OF THE PUMPING OR
INJECTION WELL,
VARIABLE "IY(7)>": 29

ENTER THE RATE (FT#%3/SEC).

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION,
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT#»3/SEC = GAL/MIN * 0,0022278
VARIABLE "REC(7)": ,0724



ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "IX(8)": 11

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE °"IY(®)": 29

ENTER THE RATE (FT#*3/SEC),

POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT#»3/SEC = GAL/MIN * 0,0022278
VARIABLE "REC(8>": .0724

(End of the prompts for the variables in third pumping period.)

ENTER THE CONVERGENCE CRITERIA FOR THE FLOW
EQUATION. USUALLY LESS THAN 0.1.

MAXIMUM LENGTH OF 5, REAL NUMBER.

VARIABLE "TOL": .01

ENTER THE EFFECTIVE PORGSITY.
MAXIMUM LENGTH OF 35, REAL NUMBER,.
VARIABLE “POROS": .25

- ENTER THE CHARACTERISTIC LENGTH (FEET).
(LONGITUDINAL DISPERSIVITY).
MAXIMUM LENGTH OF 3, REAL NUMBER.
VARIABLE "BETA": 40

ENTER THE NODE SIZE IN THE "X" DIRECTION (FEET).
MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE “XDEL": 3500

ENTER THE NODE SIZE IN THE “Y“ DIRECTION (FEET).
MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE “YDEL*: 500

ENTER THE RATIO OF TRANSVERSE TO LONGITUDINAL
DISPERSIVITY. .

MAXIMUM LENGTH OF 5, REAL NUMBER.

VARIABLE "DLTRAT": .2

ENTER THE MAXIMUM CELL DISTANCE PER PARTICLE
MOVE. UALUE BETWEEN 0 AND 1.0.

MAXIMUM LENGTH OF 5, REAL NUMBER,

VARIABLE *"CELDIS*: .S

ENTER THE RATIO OF T(YY) TO T(XX).
(USE 1.0 FOR HOMOGENEOUS AQUIFER.)
MAXIMUM LENGTH OF 3, REAL NUMBER.
VARIABLE "ANFCTR": |
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Decay and sorbtiop data are requested next,

1S DECAY TO BE SIMULATED (Y/N)?
VARIABLE *NDECAY*: n

14 decay was to be simulated, the following prompt would appear.

ENTER DECAY HALFLIFE (YEARS).
MAXIMUM LENGTH OF 10, REAL NUMBER.
VARIABLE “DCYTIM®:

INDICATE WHICH SORBTION SIMULATION
IS TO BE USED:

0> NONE

1) LINEAR

2) LANGMUIR

3) FREUDLICH
VARIABLE "NSORB": 0

14 retardation was to be simuiated the following prompts would appear.
ENTER DENSITY OF AQUIFER (GM/CM%x3),

MAXIMUM LENGTH OF 10, REAL NUMBER.
VARIABLE "DENROC":

ENTER UALUE GOF *KD® (ML/G).
MAXIMUM LENGTH OF 10, REAL NUMBER.
VARIABLE "SORBGR":

If the Langmuir sorption simulation is requested, the next prompt
would be:

ENTER THE SORPTION SATURATION VALUE FOR
THE LANGMUIR.

MAXIMUM LENGTH OF 10, REAL NUMBER.
VARIABLE “SORBST":

14 the Freudlich sorbtion simulation is requested, the next prompt
would be:

ENTER THE VALUE OF
ALPHA FOR THE FREUDLICH ISOTHERM.
MAXIMUM LENGTH OF 10, REAL NUMBER.
VARIABLE "SORBAL":

The next group of variables are flags for routines added at Oklahoma

State University.



CHOOSE THE ITERATIVE PROCEDURE DESIRED TOD SOLVE
A FINITE DIFFERENCE APPROXIMATION TO THE
GROUND-WATER FLOW EQUATION,

0) ADIP -- ALTERNATING DIRECTION IMPLICIT PROCEDURE
1> SIP -- STRONGLY IMPLICIT PROCEDURE
VARIABLE "ISOLV*: 0

1S THIS SIMULATION HEAD ONLY OR TRANSPORT?
0> TRANSPORT :
1) HEAD ONLY
VARIABLE "HEAD": O
1S THE AQUIFER BEING MODELED CONFINED OR UNCONFINED?
0> CONFINED
1)  UNCONFINED
VARIABLE "FCON": |
DO YOU WISH TO ENTER THE TRANSMISSIVITY OR
PERMEABILITY FOR THE AREA?
0) TRANSMISSIVITY
1> PERMEABILITY
VARIABLE *TP": O
DO YOU WISH TO ENTER THE BOTTOM ELEVATION
OR SATURATED THICKNESS FOR THE AREA?
9) SATURATED THICKNESS
1) 80TTOM ‘
VARIABLE "BTM": 0
Note: BTM is automaticaily set to 0 if FCON = 0.

3.2.4 Matrix Editor

Some of the following input data may require a matrix. A matrix
editor has been developed to input the matrices. The size of the
matrix is controlled by the variables NX and NY. The variables
involved are:

a, Transmissivity/Hydraulic Conductivity

b. Saturated Thickness/Bottom Elevation

€. Potentiometric Head

d. Recharge

¢. Node Identification

f. Concentration

The matrix editor is invoked when a variable is indicated as not being
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constant. Saturated thickness will be used in describing the matrix
editor.
3.2.4.1 General Matrix Editor Commands

The matrix editor displays twelve rows of a matrix at one time.
The number of columns displgyed depends on the field size of each
element of the matrix. The commands "shift" and "list® are used to
view the columns and rows that are not initially displtayed or to
dispiay changes to the matrix. For example, if the user wants to edit
columns 12-20 on a matrix, enter after the "ICOMMAND:", "shift 12".
Column 12 will be the leftmost column. If the user Qants to edit rows
13-24, the "list® command is used. Enter after the "3COMMAND:", "list
lé'. Row 13 will be the top row displayed. After all corrections for
the matrix have been made, enter after the *3COMMAND:"*, "end". This
will end the matrix editor and will proceed to the next matrix.
3.2.4.2 Altering Matrix Data

IS THE SATURATED THICKNESS FOR THE AREA CONSTANT?

(A MATRIX IS NOT REQUIRED IF THE SATURATED THICKNESS

FOR THE AREA 1S CONSTANT). (YES OR NO): n
The matrix editor will Le invoked by the above response (not
constant).

ENTER THE SATURATED THICKNESS MULTIPLIER: 1.0

WHAT DO YOU WISH THE ENTIRE SATURATED THICKNESS

MATRIX INITIALLY SET TO0: S0

The matrix is initialized to a common value before editing begins.

After initialization, the matrix is displayed.
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30

3

50
30
30
30
30
a0
30
30
39
S0
S0

4
S0
30
S0
30
S0
30
S0
36
S0
50
50

3

30
30
50
30
S0
S0
S0
S0
30
S0
30

é

50
S0
S0
50
50
30
=17
50
S50
S0
S0

REMEMBER TO HIT *"ENTER® AFTER
SHIFT,LIST,END

ROWS 1 2
i S0 S0
#» 2 30 30
#3 50 50
=4 30

*»5 30 S50
# & S0 350
#7 S0 S0
=8 S0 30
*9 S0 30
*10 S0 350
%11 50 S0
COMMANDS ARE:
SCOMMAND :

COLUMNS

7

30
30
30
30
50
30
50
30
20
20
50

YOU CHANGE EACH LINE.

8

30
30
S0
50
50
S0
S50
350
30
S0
50

4

20
50
50
90
50
30
30
30
20
30
590

10
30
30
S0
30
50
30
30
30
30
o0
950

11
90
S0
S0
50
50
30
50
30
20
30
11}

To change values in any row, all nodes displayed for the row that

is to be changed must be entered.

50“s to 0’s, type:

*10000000060C00Q0

then press the "enter" or "return" Key.

For example, to change row 1 from

eleventh nodes in row 5 to 0’s, type:

# 50 50 50 50 50 50 S50 50 50 S0 0

then press "enter®,

To view these changes, enter "list 1".

is then displayed as:

REMEMBER TQ HIT *ENTER® AFTER YOU CHANGE EACH LINE.

ROWS | 2
* | 0 0
* 2 30 30
* 3 3¢ 30
* 4 30 0
# 5 g 30
* 4 50 S0
x 7 30 50
* 8 30 50
* 9 S0- 30
#10 30 30
11 30 S50
COMMANDS ARE:
COMMAND ¢

3
0
S0
39
0
S0
30
30
30
S0
30
30

4

0
50
30

g -

S0
20
30
50
S0
=11]
50

]
0
30
50
0
50
S0
S0
30
50
50
30

é
0
a0
30
0
50
S50
50
S50
S0
50
50

SHIFT,LIST,END

7
0
90
30
1}
50
50
S0
30
30
50
S50
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To change the first and
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8
e
50
30
0
50
30
S50
S50
50
=11
S0

9
0
50
90
0
50
290
50
S50
So
50
S0

10

0
S0
390

0
50
30
50
50
30
50
390

11

0
30
S0
30

0
50
50
50
S0
S0
50

The matrix



When all changes to the matrice are completed, enter "end*., The

program will then proceed to the next matrix prompt,

3.2.5 Matrices

The following are prompts for the matrix variables. In this
case, transmissivity is to be entered. The prompts are:

1S THE TRANSMISSIVITY FOR THE AREA CONSTANT?
(A MATRIX 1S NOT REGUIRED IF THE TRANSMISSIVITY
FOR THE AREA IS CONSTANT). (Y/N): ¥

ENTER THE TRANSMISSIVITY FOR THE AREA (FT##2/SEC).
NOTE: FT#x2/SEC = GPD/FT % 1.54723 k-6
MAXIMUM LENGTH OF 10, REAL NUMBER: 0.1447

If hydraulic conductivity were to be entered, the prompts would be:

IS THE PERMEABILITY FOR THE AREA CONSTANT?
(A MATRIX IS NOT REQUIRED IF THE PERMEABILITY -
FOR THE AREA IS CONSTANT), (Y/N):

ENTER THE PERMEABILITY FOR THE AREA (FT/SEC).
NOTE: FT/SEC = GPD/FT=%2 » {,34723 E-4
MAXIMUM LENGTH OF 10, REAL NUMBER:

The prompts that follow are:

18 THE SATURATED THICKNESS FOR THE AREA CONSTANT?
(A MATRIX IS NOT REQUIRED IF THE SATURATED THICKNESS
FOR THE AREA IS CONSTANT). <(YES OR NO): ¥

ENTER THE SATURATED THICKNESS MULTIPLIER.
MAXIMUM LENGTH OF 10, REAL NUMBER: 1.0

WHAT DO YOU WISH THE ENTIRE SATURATED THICKNESS
MATRIX INITIALLY SET TO?
(MAXIMUM LENGTH OF 3): 25

After this prompt, the saturated thickness is displayed and edited as

illustrated in section 3.2.4.

I+ the bottom elevation were to be entered, the prompts would be

similar to those for the saturated thickness,
IS THE POTENTIOMETRIC HEAD FOR THE AREA CONSTANT? N
(A MATRIX IS NOT REQUIRED IF THE POTENTIOMETRIC HEAD

FOR THE AREA IS CONSTANT): n
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ENTER THE POTENTIOMETRIC HEAD MULTIPLIER.
MAXIMUM LENGTH OF 10, REAL NUMBER: 1.0

WHAT DO YOU WISH THE ENTIRE POTENTIOMETRIC HEAD
MATRIX INITIALLY SET TO?
(MAXIMUM LENGTH OF 4): 0O

After thié prompt, the potentiometric head matrix is displared and
edited. See section 3.2.4 for example of matrix editor,

IS THE RECHARGE FOR THE AREA CONSTANT?
(A MATRIX IS NOT REQUIRED IF THE RECHARGE
FOR THE AREA IS CONSTANT): vy

ENTER THE RECHARGE FOR THE AREA (FT/SEC).
NEGATIVE NUMBER; INCLUDES E-T.

NOTE: FT/SEC = IN/YR * 24,7918 E-10
MAXIMUM LENGTH OF 10, REAL NUMBER: 0.0E00

IS THE NODE IDENTIFICATION FOR THE AREA CONSTANT?
(A MATRIX IS NOT REQUIRED OF THE NODE IDENTIFICATION
FOR THE AREA 1§ CONSTANT): =1

ENTER THE NODE IDENTIFICATION MULTIPLIER,.
MAXIMUM LENGTH OF 10, REAL NUMBER: 1.0

WHAT DO YOU WISH THE ENTIRE NODE IDENTIFICATION
MATRIX INITIALLY SET 7O, BETWEEN 0 & 9?
(MAXIMUM LENGTH OF 1>: O

After this prompt, the node identification matrix is displayved and
edited, See section 3.2.4 for example of matrix editor.

IS THE CONCENTRATION FOR THE AREA CONSTANT?
(A MATRIX IS NOT REQUIRED IF THE CONCENTRATION
FOR THE AREA IS CONSTANT): v

ENTER THE CONCENTRATION FOR THE AREA (MG/L).
MAXIMUM LENGTH OF 10, REAL NUMBER: 0.0

This is the last prompt. The program then automatically returns to

the CLIST (or controlling program).
FILE CREATED: BABKON,CNTL

'CHOOSE ACTION: .
1) CREATE NEW DATA
2) HMODIFY EXISTING DATA
3) END PROGRAM

(ENTER CORRESPONDING NUMBER):



The file is now ready for execution and may be submitted as a
batch job. Any necessary changes to the data set (BABKON.CNTL) can be
made by using any edit feature available on the computer being used or
option 2 of the controlling program (described in section 3.3). The
data set created in this example is shown in Appendix V.,

3.3 Editor

Option 2 on the menu in section 3.2 (immediately above) is used to
modify an existing data set for use withlthe Solute Transport Model.
Examples of some of the prompts for this modification routine follow.
3.3.1 Job Control Language |

The JCL is displayed and edited as described in Section 3.2.1
beginning on page 2-4. The "DISP" parameter for both the outlist and
graph data sets should be changed from "DISP=(MOD,CATLG)" to
"DISP=0LD" if the data set names are not changed after the first
batch run. This will replace the old ocutput with the new on each
subsequent batch run,

3.3.2 Individual Variables

Variables other than matrices are edited first. I+ any of these
individual variables need to be changed, enter "y" to the following
prompt:

DO YOU WISH TO CHANGE ANY OF THE SINGLE VARIABLES?
ANYTHING OTHER THAN MATRICES (Y/N):

otherwise, enter "n* and the program continues with the matrix data.
For single variables (eg. TITLE, NX, NY, POROS), the variable name
and its value is displayed along with a prompt asking whether the
value is to be changed, IF a change is desired, a promﬁ@‘asking for
the 0 7 oo owizpltaved. If no change is deziréd, the next variable

is displayed.
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Here is an example changing NPMAX and not changing NPTPND.

NPMAX = 3000
MAXIMUM OF 9830.
CHANGE (Y/N): ¥

ENTER NEW VALUE: 9830

NPTPND = 4

OPTIONS = 4,5,8,%:

CHANGE (Y/N2: n
3.3.2.! Location Variables

Three groups of variables, indicating nodes or wells by
coordinates, are displayed in tables. These variables are:

1. The coordinates for the individual observation points,

2. The ICODE‘s and corresponding FCTR’s,

3. The coordinates, rates, etc. for individual pumping points.
These variables and the associated counters for them are modified as
follows, using the observation points as an example.

NUMOBS = 2

MAXIMUM OF 3.

CHANGE (Y/N):

Suppose another observation point is desired, enter "y", the following
prompt appears and "3" is entered as the new value to NUMOBS,

ENTER NEW VALUE: 3

The ceonrdinates fur the point are requested next.

ENTER THE “X*" COORDINATE OF OBSERVATION POINT.
VARIABLE "IXOBS(*": 5

ENTER THE *Y" COORDINATE OF OBSERVATION POINT.
VARIABLE "IY0BS(3)": 8 '

All of the observation points are now displared. The new point is

designated by "NEW®" on the line preceeding its coordinates, as shown

below.
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WELL# X Y

1 g8 8

2 4 3
NEW

3 3 8

ENTER WELL NUMBER (DR ZERO TO CONTINUE):

-

Now that all of the observation peints are displayed, suppose well |
should be moved to ¢(8,7). Enter the well number *1"; the values
are displayed and may be changed as follows.

IX08S¢<1) = 8
b

CHANGE (Y. n

IYOBS(1) = 8
CHANGE (Y/N): »

ENTER NEW VALUE: 7

The wells are displayed again. To continue to the next variable,

0 (zero) is entered,

WELL#H X Y
i 8 7
2 4 3
NEW
3 3 8

ENTER WELL NUMBER (OR 0 TO CONTINUE): 0
NCODES AND NREC are handled simitarty. The table format for NCDODES is:

ICODEH ICODE FCTRI FCTR2 FCTR3 OVERRD

and the table format for NREC is:
WELL#H X Y REC CNRECH

3.3.3 Matrices

The following prompt begins the editing of matrix data of the

program.
DO YDU WISH TO CHANGE ANY OF THE MATRIX INPUT (Y/N):
If any matrix data, inciuding muftipliers, needs to be altered, enter

"y" to the above prompt. Entering "n* will skip all the matrix data

and #nd the editor program.
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It should be noted that there are no checks agaiﬁst possible
errors if the following flags were changed in the previous section, TP,
FCON, and BTM. |

The matrices are handled in the following manner. Suppose the
Saturated Thickness is a constant of 50 ft., then the following prompt

appears:

THE SATURATED THICKNESS FOR THE AREA 1S CONSTANT,
CHANGE TO MATRIX (Y/N):

To Keep it a constant, enter "n*. The thickness is then displared and
changing the value or leaving it Qs is has the same format as for
single variables. To change the saturated thickness from a constant teo-

a matrix, enter "y*, The following prompts appear:

ENTER THE SATURATED THICKNESS MULTIPLIER.
MAXIMUM LENGTH OF 10, REAL NUMBER: 0.1

WHAT DO YOU WISH THE ENTIRE SATURATED THICKNESSS

MATRIX INITIALLY SET TO?

(MAXIMUM LENGTH OF 3): 300
The responses set the multiplier to 0.1 and initializes the matrix to a
common value of S00 before the matrix editor is invoked. The matrix
editor is described in Section 3.2.4. After the editor is ended,
prompting continues with the next matrix,

Suppose the NODEID is a matrix, then the following appears on the

screen.

THE NODEID FOR THE AREA 1S A MATRIX.
CHANGE TO CONSTANT (Y/N):

I+ the matrix is to be changed to a constant, enter "y"; the next
prompt asks for the value as shown betow. In this instance the matrix

is being changed to a constant value of 0 (zero).

ENTER THE NODEID FOR THE AREA.
BETWEEN 0 & 9, MAXIMUM LENGTH OF 1: O
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Prompting now continues with the next matrix. If the matrix is to
be Kept (response to the initial NODEID prompt is "n"), the multiplier
is displayed with the normal option to change as below:

NODEID MULTIPLIER = 1
CHANGE (Y/N): n

DISPLAY THE MATRIX FOR POSSIBLE CHANGE (Y/N):
With a response of "y", the matrix editor is invoked.

When the modify program is completed, the message,

FILE MODIFIED: filename
is displayed along with the cont}olling menu.
3.4 Exit Preprocessor

This option terminates the program, returning to operating:
- system,
3.5 Error Checking

The preprocesser and editor do not perform aﬁy significant error
detection; this is done in the Solute Transport Model. The checking of
the initial data is performed in the subroutine PARLOD. Any warning or
error messages are issued from PARLOD and the model run is stopped if
any significant errors apre detected, It is suggested that a time limit
of five (3) seconds be used for the first model run to facilitate a

quickK check of data.



4.0 TECKMICAL INFORMaATION

The preprogeszsor and ediicr programs ar2 each

m

cmposed of 2 main
routine and ten subroutines., Gf the ten routines, =iy are ytilitw
routines that are also used in the editor. The name and primary
purpase of each routine are listed in the following tabies, Tablz |
ligts the routines unique to the preprocessor, fable 2 lists the
routines unique to the sditor, and Table 3 lists the utility routines
used by both programs,

The wariable names used in both the preprocessor and aditor
correspond to the names used in the model., The definitions of selected
yariables for the interactive program are Tisted in Appendix II. aAljd

major variables are character data.

Table 1. Subroutines Uniqgue to Interactive Preprocessor

HMame Purpose
CREATE Controts execution,
BTJCL Creates necessary Job caontrol information,
GTVAR Input of most individua! variables,
GTVARZ input of decay, sorption and +iag variables,
FTMTRX Input of matrix data.

Mame Furpose
JFDRTE Controls sxecution,
ELFILE Hezads data from inout data zai,
ToCL , Modify job controi informaticn,
ZLVAR Madify individual variatbtlss,
EDMT = Modify matriy data.



Tabie 3. Utility Subraoutinas

o b B A M R M S S TE e e A S A S W AN R S SN S SA AR M S U A M e o N S e W W A A

Mams2 Purpose
DATATP Ceterminas datz characteristics of a responss.
DELANK Removes blaznks from front and bac¥ of a
: string. :
INFUT Reads unbounded data from scresn,
INPUTR Reads bounded data from screen.,
MTRXED Interactive matrix editor.
SUBFIL Writes data fo input data set.

PRSI ——————— R ittt e

Array dimensions are sa2t using the XREPLACE command which is
described in saction 4.4, %he dimensions are limited by the amount of
random access memory (RAM) avaiiable with the system in use., For a
machine with 44K RAM, the largest dimensions are! matrices, 10X10;
pumping pericds, 10; number of injection/discharge wells, 10; and
number of observation welle, 10, Larger R&M will, of course, allow for
larger dimensions.

4,0.1 Program Fiow of Control
A flow chart for the program KOMNI is proviced in Figuyre &, "=" and

‘g% within the +low chart represent the flow charts found in Fig

m
N

for the preprocaszgr and =ditaor,

4-2



€7

READ
FILE
HAE

CREATE ALLOCATE }—->® B FREE
FILE | ] FILE FILE

HODIFY ALLOCATE

EXTSTING
. FILE

| FREE
FILE ——»@ @——» FILE

NO

END HO

PROGRAM

Figure 1. Simplified Flow Chart For The Controlling Program



The following secticon: provide detailed descriptions

(=]
—
i
I
mn
e
Q
+

the routines liszted in Tabies 1, 2, and 3 in section 2.4.
4.1 Preprogessor
4,1.1 CREATE
The main purpose of the CREATE routins is to contrel the owerall

execution of the preprocessor., All variables used in the Solute
Trangport Model are declared as character variables. Other variablies
relate to terminal input an& output ang the datz szet to be created,
AlT global variables are declared az external in the file EXTVAR.
4.1.2 BTJCL

This routine, invoKed by the CREATE routine, creates the job
- control language (JCLY necessary to executs the 3alute Transport Model.
The JCL that is provided by the user includes the jobname, time limit
for exacution, output window f{or room), output data set name and
graphics data set pame. The joDpame, a code conzaining up 25 =2ight
alphanumeric characters and beginning with an aighabetic character, i3
uzsd a3 an identifier by the computer during execufion., The amaunt of
time necessary for execution de2pends an the size and complzxity or the

zrstem Leing modeled, ldhen running onlr a2 head simulaticon, <3 zsconas

11}
7
]
[ -
(W}
o)
B
[
]
L
i1
¥
=
L
1
-4
[y
-t
=3
w

neport run o1 ths model can Tafs as
1

teast seven times ionger than & npead aniy run. “hE suiput witdggw, o8

rocm, i$ 4nigque *o the srpstem used at Skishoma Stzie Uniwersity,

rarameter specifies the destinatica of the sutou:s ror zase of
separaticon by the svstem aperators. The output ang graphics ~ils names

should %& complete #il2 names, 3such az UPP9998,ExaMPLEL .OUTLIST and
UF9eP98  EXAMPLEL . GRAPH. The Qataset atiributes are set in ihe code for

the GTJCL routise bBot may ge changed =ither in the source or when
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running the preprocessor, The name and lecation of the compiled
yercion of the 3olute Tranzport Model is also inciuded as part of the
source code of this routing., In this case, the z:ecutable code iz in
the partitiohed data set {PD3) U11234C.KONI.LJAD. & PDS s actualiv =
directory to several data sets, called members, each having 3 unigue
name and each being individually accessible., The member name 0f this
PDS that is the executable version of the Solute Transport Model is
KONIKOW., The REGION parametzr on line S400 indicates the amount of
core memory necessary to execute the model. This may need to be
increased if the dimensions of the matrices are increased.

Utility routines called by GTJCL are INPUT, and INPUTR., These are
described in section 4.3, The builtin subroutine SHBSTR is also used.
4.1.3 OGBTVAR and GTVARZ

These routines handle the input of the individual variable data.
The only data that is not handled by these routinss are the matrix data:

this includes the mairix multioliers and the maftrixsconstant +lag

o

which are controllsd by the GTMTEX routine described in section 4.:.4.
The GTV&wR and OTVUARZ routines are very siraightforward., & brisf

definition of each variable is dizglayved 23long with the wariabis name
and any limits zpr r2commended vaives., Yariabies <hnat are real imar
cantain a decimal pointr, are explicitiy incicafted along witn ihe
maximum length of the number. Al1 roal numbers maw b2 znizrzd in ihs
zzientific notation, if desired. The real number must contain a
decimal 2oint and the zxponent must be an integer,

The order of input for the wariables <+allaows closely the order in

I
"

popendiz 111 except as indicated below for S3TVAR. 1+ MEMOES |

z s=2t to oo
areater than Zsro, the X and ¥ coordinates for e3cn obssruation paoint

are recuested immediately after NUMOBS iz initialized. MNCOSDREDS and tnse

g
|
o



coprezponding varizbiszs ICCDE, FCTRY, FCTRI1, ZWERRD, and FCTR

]

L oan

[}
i

input in a simiiapr +ashicon, as are IX, IT, REC, anag CNRECH, the
yariabies corresponding fto NREC. 3Jimilarly, if mores than one pumping
neriod is to be simuiated, all variables specific to each pumping
period are input; those being the variables indicated for data sat 1D
in Appendix III, page U-8.

No utility routines are called by S5TUAR or GTUARZ, & routine
available only to 37TYAR (s called. This subroutine is called
PARMGT. PARMGT displays the description for zach variable then calis
INPUT or INPUTR) to read and decode the response. If the
response is numeric, the ltength of the response is checked; i+ it is
shorter than it should be, the value is right justified by forcing

blanks into the Teft end of the field. This i

m

done so that the walues
are written properly %o the datz set being created., I+ the data is too
Tong to fit in the field specified, 3 message incicating the maximum
tangth aF the number iz writtan to the screen alang with 3 regquest +ar
the corracfed gata Y3 o2 entezred., The leangth of 2 response is not

checked 4 it is nat numeric.

Afiar thne response has Deen acc:oiad and if ths LERIEY JeToIn wil
z=2t in GTWeR, the weri-ication regguest is dispiar?d, Th2 Zziz .3
aczepted i+ the rezoonss to the verification riguesi iz vEI.
Grtharwize, the daftz js 1o 08 respizred, Once the Sata is azospteo,
iz returned by PRRMOT.
4,1.4 GTHMTRY

. .

Thisz pgufjr,g, fnwoKed by tha CRERTZ routine, controisz fhs i"lpuf o+

the matrix data, Thniz iz a straightforward routine that recussts ihz

matriy data in the arcer gnpdiczted ia Appendix III. 0 The utilityr ro



1

called iz MTRMED, HMTREED, the matrix editor, ig invoked oniv
whan a matrix Is to be enisred., This routine is descrined in zaction
4.3.5. The local subroutina, PARMGT, functions just az the PAAMAT
described_in section 4.1.3. PA&AFMGT is loecal to each routine because it
uses and reassigns variables declared locally in GTYAR, GTVARZ and
GTMTRX and, therefore, must have direct access to these variabies.
4.2 Editor
4.2.1 UPDATE

The main purpose of the UFQQTE routine is te control the overall
execution of the modification routine. A1l variables used in the
Jolute Transport Model are declared as character variables., Other
variables relate toa terminal input and output and the data set fn be
created. Al) global variabales are declared as aexternal in the file
EXTVaR.
4.2.2 EDFILE

Thiz routine, invoked by the UPDATE routine, reads the data off
the jnput data fite specified, Al] data is read 3s character data and
nlaced in the variabples defined in UPDATZ., The utitity routine DELAMNK

is caltled to agetermine i+ MREC, MCZDES ar MNUMOSS sre greater than zero

Called by the URDATE routine, T0JCL d:zplar:z the current JCL for

the Solute Transpart Model anc allows moditicaticns '3 he made., rmfter

]

the <irst execution using a particular input datz zet, it is
recommended that one of two items are changed. Either the DI3F
r

parameters for both output files should be changsd “-am *IMOD,CATLG)
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are mage, the model will runm Sut the oufputl will be catonated to ths
and 0f the sutput from the previous madel run,

Utility routines calted by EDJCL are INPUT and INPUTR. The

111}

2
routines are descfibed in section 4.3,
4,2.4 EDVAR '

The routine EDVAR, initiated by UPDATE, displarvs the current
values for the individual variable <373, Variable names and their
current values are displaved in the same order as they are input in the
preprocessor, Each valce may be changed after it has been displaved.
The variables related to MUMOBS, NCODE3, and NREC are each displared in
tables immediately after the related variable indicated above. HNo
cutility routines are called by ELUAR., A Tocal routine, PARMGT, is
called and i3 described in section 4.1.3,

i

2
* 0

ST RN
EDMTRY

o

Thie routine, invoked S5» tne UPDATE routine, controls the
modification of the matrix datz. The matriy data is dizplaved in the

crder indicated in Appendix III, Oata that is in matrixz form may e

changed to 3 constant and wice versza, or the form may ztar th

44}

ame

[}

Cmatrid or constant) and the values may be changed, The utility routinss

tzed by EDMTRY is MTFXED (described in 4.3.37

on
-
.
oo
i
[}
o

roytine, FRFMGT, “uanctiong as described in section 4.1,3.
b 1

Btitity Routines

s
L

4.2, DATATP

Thiz utility routine determines the data characrterisiic of the

variables zre a3 two-dimensional array called F5& and a translation

=iring, TRANSSTR, which is used with the buiitin funciian TRERNSLATE.

'
1
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Fach. character in STRING is mapped to the correcponding charagtsr in
TRANISTR. This mapping indicates the column in F3R to o= ussd in
determining the data type of string., The entries in F3% indicats the
next Tevel (row) to use. The process always begins with ievel ane,
Each column in F3A represents a specific character or characters., Each
level C¢row) represents a “state” in the Finite State Autcmaton (FSA).

A “state” is a degres of acceptance of a string that is being examined
one character at a time. The 128 possible hexadecimal values ars
considersed “"character” except for the following which represent special
charactars to be recognized and are represented by specific cclumns of
F8a: “0-?" are column 2, "." iz column 3, "+" and "-" are column 4,

"¥" is column 3, "E" is column &, "S" is column 7, "N" is column 3, and

n

‘“0“ is column ?, The levels are defined az: "character®™ is
1,4,7,3,10,77; "real" is 2,3,4; "integer" is 23 and “"answer" js
?,i1,12,13. LATATR is called by MTRXED and INPUT.

4,3.2 DBLANK

This routine remaves blank characters frcom :ne front and Dack af
the character string received in the variablte, LINE. DELAMNE iz a
function subroutine that returns the moditisd string found in QU

LINE i3 assigned to CUTLLINE and ali manipulations ars zarformes in

QUT_LIME. &ny lower case alphabetic char

e
[}

+
n
-1
i
20

¥
W
I

22 Tonverted B2

Y

upper case wusing the builtin Function TRAMSLATE,
Routines that use thiz function ars EDFILE, IMFU
tincluding PESL and WRTSCRN?, and SUBFIL.
4.3.3 IMPUT and INPUTR
The IMPUT routine reads informétion trom the screesn and Zefsrminss
it it is the type of response zpecified.

wa variables are passad io

and from INPUT. IMPUTR recoives four varizgles - the two rsceived ov



INPUT and the ugper and Tower bouncs for the datz being input. INPUT
calls INPUTR, passing the two variables it recsives along with spacial
valyes that indicats there is no limit on the data bBeing read.
INFO_TYPE contains the data twpe reguired cof the recponse., The data
read from the screen is placed in IN_LINE to be analyzed and saved if
it is the correct tyvpe. The INFO_TYPE may be character, real integer,
or answer. The string in IN_LINE is analyzed in DATATP, with the
characteristics being returﬁed in TEMP_TYPE. If TEMP_TYPE dcss not
correspond to INFO.TYPE, then an error mesgsage is written apnd the user
must respond with new data. This continues until the data i3 accepted
or until EXIT is entered, which stops the program.

INPUT AND INPUTR call DBLANK and DATATP. INPUT and INPUTR
are called by BTJCL, P&RMGT (local to several routines’, ERJCL, ﬁnd
MTRXED.

4,3.4 MTRXED

This routine ig the interactive matrix sditsr calied by GTMTREX and
ECMTRX, The matrix oditar is a line ariented =ditor. A& maximum of
twelve rows are displared at a time, ‘The number of calumns depends 2n
the +icld size of the matrix elements; the terminal is aszuymed o haus
goiumn Jizptay, If the matrix i3 teo large to bDe displared at
cne time, the SHIFT and LIST commands may D: usea.
described in zection 3.2.4.1,

MTRAED calls the autitity routines DBLANK, C[eTATP, IHPUT and
INPUTR, Two leocal routines are also callsd, PEAL and WRTECRM. FESL
receives 3 string and returns the +4irst nonblank character or
characters of the strinz. This substring i¢ then remowed frcom the

front of the string -zz2ived and +hat aew siripg iz aizo returned,



PEAL uses the utility routine [BLANK and ihe builtin routines INDEY and
SUESTR.

dRTSCRN writes the matrix to the screen along with the command
line. MNo routines are called by WRTSCRN.
4,32,5 SUBFIL

This routine writes the data for the Soclute Transport Model to the
data file specified. A1l data is written as character data with
the length specified in Appendix III. SUBFIL calis the utility routine
DBLANK,. SUBFIL is called by CREATE and UPDATE.
4.4 Compilation and Linking

The routines described in sections 4.1 through 4.3 were compilad
using Digital Research’s PL/1-80 compiler and were linKed using the
LIMK-80 linkage editer, also by Digital Research.

AlTl external routines are compiled separately uszing PL/1-80.
Thase routines are:

KoMl ¢the contreliing program?,

CREATE, GTVWAR, GTMTRX, UPLATE, ECVRE, EDMTRX, OATATYP,

CBLANK, IMPUT, IMPUTR, MTRXED, and SUBFIL.
GTJSCL and BTVAR2 are compiled with CREATE by using the XMINCLUGE
tatement. EDFILE and EDJCL are compiled with URLATE in a simifar
ZHTJAR, containing the external declizradtiznzs 2F 31 glabal
gvariables is included, uszing MINCLUDE, in severzl filss, Thezs files
are: CREATE, GTUAR, GTMTRAX, UPCATE, EDVAR, EDMTRM, INFUTR, MTRXED,
and SUBFIL. EXTWYRR zi:zs has a MREPLACE command dza2d to more =asily
modify the dimenziaons of the different arravs., The variables used by
“REPLACE are defined in Appendix Eé.

T maximize memorx, & method of qouerlarz is usad for the linKing

step., The overtar lewels are:



KOMI _amd a1l utilite prptinss

CRESIE LEDaTE
GTVAR . GTMTRX  EDVAR EDMTRX

This overlay method will kKeep KONI and the utility routines in memory
at all times. The root mar be accessed by any other levels in the
gverlay tree, Only one member of eagch Tewel <other than the root) may
be in memorr aft ons time,

The maximum value for 2ach of the variables in the XREPLACE
gommand is 10 for a2 microcomputer with 44K byrtes of ran&om access
memory tRAM) {i.e., standard Kaypro 2). Machines with more R&M will be

able to handle larger dimensions teg. 20 x 20) without using overtars

ti.,e. IBMSPC with 312 K RaMi,



3.0 MODEL PERFORMANCE

To demonstrate and <ompare the ner+armance af the modifisd mode!

i

auen

__
[F)

{31P option) with the original model (ADIP cptiion?
problems were run.using data on the Babrion Landfill site at Long
Island, Mew York. &n error criteria of 0.01 was used in both SIP and
ADIP runs for the test problems. Qther values can be used to reflect
the accuracy of the field data, Larger valuyes {eg. 0.1) can be us=zd
to reduce the number of iteraticns which results in Tower computer
costs.

The SIP algorithm requires approximately the same number of
iteraticns as the ADIP algerithm to converge to the desired solutions
for the Babylon Landfill problem, The detailad discussion on the
perfaormance of the model for the cases of steady state and transient
flow simulations are described in the foltowing sections,

.1 Test Problems

To demonstrate the capability of the modified U.5.6.5. Solute

Transgort Model <S5IF option? in.aimulating contaminant iransport in a

&

r, the Babyton Landfill sit

D
I
11}

water-tabi quif
i zonsidersd a3 the hase test probism. The Baorion Langfill
contamination plume started after th: tandfil! becan cperatian in fats

1Pd4 ap sarly 1745 dKimmel and Braic, I722)., The thizknessz of 12

zquifer varies from 71 to 7% 4e2t, The flow #ieid iz inftrozucaed in

I
L]
L

3
o4
~1
[}
et
k¢l
(W}

zayeral forms as descrited in the following sestizng xna i3

=y consfant hexd boundaries around the perimeter -4 the modelsd area,
Ta control the censtan® hsad btoundaries, ICODE 2 i3 used im the HNOIEID

i

matrix (se¢ Figure 3). This problem was designed to demonsiraxts zzveral
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Figure 1, - Nodeid Matrix {Injection source)
For Test Problem 2
NODEID CODES

LCODE#¥ 1

1CODE 2

FCTR1 0

FLTR2 0

FCTR3 0

OVERRD




problems were run for botn steady stata and trapsient 4low <three zqual
time stepe) zimulations. The CPU time and number of itsrations for 3IIP

and ADIP as well as the mass balance orror resuiting rom s2ach tact

Y
L

problem are presented in Table 4 for steady ata and Tabis S +or
trancient flow. Input data and the selected output for some af the
runs are presented in Appendix IV. The test problems represented are
described briefly in the following sections.

S.1.1 Test Problem ! (Patch Source)

This option uses the patch source form of repra2senting
contaminaticn. The patch source nodes have different concentrations
and are controlled by different ICODEs as shown in the NODEID matrix
(see Figure 393, The flow field is influenced by four withdrawsl wells,
Three equal time steps were used for the transient case of this
probiem,

3.1.2 Test Probltem 2 <Injection Source’

This option uses injection wells as the scurce of contamination.
The $low fiald is influenced by four withdrawal w2ils and four
injection wells, The MGDEID mairiy i3 shown in Figure 3. Similtar 1o
the paftch source, threo esqual time sfeps wer2 ysed Juring the

simylaticsn parvad Gf a2 transient run of this grobism,

[u]]

Ji.3 Test Srsbiem 3 dMultiple Pumping Periodz)

The test problems znd options discussad so $ar, were ~upn +20 3
singie pumping seriod during simulaticon time, 7oz exampiz 13 Ine zame
3z test problem 2 sxgept that % usesz three 23uxl pumping perizds with

T

respact to withdrawal and injection during the s:mulation pericg.
These thr2s pumping periads represent a wet seascn (310, 4rr zsazon
©311) and wet geason (3]I02, During the dry season all the pumping

wells {withdrawal and injsction? Had %2 Se sxolizitly shut off by



n=¢

Table. 4. - Computational Efficiency For Steady-State Problems

Iteratlons and

CPU Time Mass Balance Error (%)
SIP ADIP SIF ADIP
Toral Total
No. of (o] No. of CPU
Test Itera- § Time ltera- | Time Hydraulic Mass | Chemical Haas Hydraulic Mass Chemical Mass
Problem | tions (sec) tions (sec) balance error balance error balance error balance error
1 7 32.85 6 32.83 3.8871E-04 1.38000E+00 2.1256E-01 1.40000E+00
2 7 33.22 6 34,11 =1.6699E-03 1,34300E+01 -1,1341E-02 1.37700E+01
KR 7 35.49 [ 36.05 -1.084893E-03 =4.32622E400 =1,4775E-02 =4,32358E+00
311 6 3} -1.52420E-03 -7.23842E400 =5.22687E-03 =6.84206E+00
3 II1 [ & ~1.52521E-03 02.00671E+00 ~3.65350E-03 =-6.71631E-~01




§=¢

Table 5. - Computational Efficiency For Trangient

Test Problenms

Iterations and

CPU Tlae Hass Balance Error (%)
SIP ADIP S1P ADIP
Total Total .
No. of CPU No, of CPU

Test Pumping | Time Trera- | Tiwe Ttera- Time Hydraulic mass - Chemical Mass | Hydraulic Mass | Chemical Mass
Erghlem | Period Step tions {sec) tions {sec) balance error balance ercor | balance error balance error
1 1 1 7 34.23 34.09 8.59789E-03 2.50945E+01 2.09780E~-01 1.53088E+01

2 4 b 6.93298E-03 1.55487E+0}1 9.82131E-02 1.55901E401

3 1 1.64329E-03 1,46221E401 6.69793E-02 Y.46713E+01

2 1 1 7 36.00 35.48 -1.93815E-05 =6,13269E+00 -1.13171E-02 =-6.30910E+00

2 4 =1.45319E-03 ~7.18126E+00 -5.70256E-03 ~6,00699E+Q0

1 -5.0649BE~04 =6.56025E+00 ~5.18300E-03 =5.32190E+00

31 1 1 7 6 ~1,56583E-03 1.02009E+01 -1,11378E-02 1.00250E+01

2 4 4 1.77254E-03 2,23117E-01 | -5,45729E-03 2,20782E-01

3 i -8.1B419E-04 -kf08735E+00 =-5.23438E-03 -4.08299E+00

sl 2 1 6 6 1.25724E-03 -4.06923E+00 | -2.65767E-03 ~3.93526E+00

3 111 3 1 7 38,34 38.353 9 .67450E-04 7.83487E-01 -2.49618E-03 8.67862E-01

2 4 4 3.86233E-04 - 3.80142E+00 =-3,06180E-03 3.8648BE100

3 1 1 b, 3G409E-04 2.03998E+00 -2.62001E-03 2.11740E+00
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setting each oumping or r~echargs rate to 3.0, Thz wells then had to be

specified again for the second wet zeason, For tranzient +low

simulation, three egqual tims steps were usa2d
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d during the dry season.
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=xxw TSO FOREGROUND HARDCOPY =mw«
DSNAME=U11236C.K2.CNTL (CREATE )

CREATE: PROC OPTIONS(EXTERNAL};
/= THE CREATE MAIN PROGRAM CONTROLS ALL OPERATIONS. =/

%INCLUDE ‘B:EXTVAR.PLI';

oCcL

DCL

SUBFIL ENTRY,

GTVAR ENTRY, /* DVERLAY =/
GTMTRX ENTRY; /* OVERLAY */

INPUT ENTRY{CHAR(4), CHAR(80) VAR):

OPEN FILE(SCREEN) STREAM OUTPUT TITLE('$CON'};
OPEN FILE(CRT) INPUT TITLE('SCON’);:

PUT

PUT

CALL
CALL
CALL
LCAaLL

FILE(SCREEN) EDIT(

*INTERACTIVE PREPROCESSOR FOR UWSGS SOLUTE TRANSPORT MGDEL‘,

‘EPA PROJECT # CR-811142-01~0",

‘DOUGLAS C. KENT, CO-PRINCIPAL INVESTIGATOR, HYDROGEOLOGIST'

‘J. ALEXANDER AND L. LEMASTER, PROGRAMMERS‘,
‘SCHOOL OF GEQLOGY, OKLAHOMA STATE UNIVERSITY',
‘{4Q05)624-8358, STILLWATER., COKLAHOMA',
‘PL/T VERSION 1.0 (1984, MARCH)')(T(SKIP,A)):
FILE{SCREEN) EDIT(’ENTER THE DATASET NAME TD BE CREATED’,
'(INCLUDE DRIVE IDENTIFIER):‘)(SKIP(3),A,SKIP,A);
INPUT('CHAR' ,FILENM]);
GTJCL;
GTVAR;
GTMTRX;

GPEN FILE(SYSUT4)} STREAM QUTPUT TITLE(FILENM) LINESIZE{(BO):
CALL SUBFIL:
PUT FILE(SCREEN) EDIT(’FILE *,FILENM,’' CREATED’)(SKIP,A,A,A):
%4INCLUDE ‘B:GTJUCL.PLL‘;
“INCLUDE ‘B:GTVAR2.PLI‘;

END;

I-3

00000010
QOO00C20
00000G30
00000040
Q00C0050
COO000E0
Q0000070
CO000QE0
00000080
0000100
Q0000110
Co000120
Co00C 130
Q0000 140
00000150
co000160
o0000170
00000180
Co000 190
0000C200
00000210
Q0000220
Q0000230
00000240
00000250
COC00260
co000270
0CO00280
C0Q00280



axxx TS0 FOREGROUND MARDCOPY *=**~
DSNAME=U11236C.K2.CNTL (GTUCL )

GTJCL: PROC OPTIONS{EXTERNAL);
/% THE GTJCL SUBROUTINE IS USED TO PROMPT THE USER FOR

=/

THE CORRECT JCL TO RUN THE MODEL.

DCL ANSWER CHAR(80} VAR,
ANSWER1 CHAR{80) VAR,
I FIXED BIN;

DCL INPUT ENTRY(CHAR(4)}, CHAR(BO) VAR).
DBLANK ENTRY(CHAR(80) VAR) RETURNS(CHAR(80) VAR),
DATATP ENTRY{CHAR{BQ) VAR, CHAR(4)),

INPUTR ENTRY(CHAR{4), CHAR(80) VAR, FLOAT, FLOAT);

Do I=1 TO 16;
JEL(I) = 7 //%;
END;
PUT FILE(SCREEN) EDIT (’/SET UP JCL FOR MODEL’)(SKIP,A);
PUT FILE{SCREEN) EDIT
(’ENTER THE JUDB NAME (MAXIMUM OF 8 CHARACTERS) :‘)(SKIP,A}:
CALL INPUT{’CHAR’, 6 ANSWER);
JEL(1) = *//¢ || ANSWER || ¢ JOB (72777,TS0-TR-KDONI),KONIKOWRUN, ‘;
PUT FILE(SCREEN)} EDIT(
‘ENTER THME TIME LIMIT FOR THE JOB,',
© 1) 5 SECONDS OR LESS’,
* 2) 40 SECONDS OR LESS‘,
* 3) 5§ MINUTES OR LESS’.
' 4) OVER 5 MINUTES',
'CHOOSE ONE OF THE ABOVE :‘) (6(SKIP,A));
CALL INPUTR({‘INT’,ANSWER,1,4};
IF ANSWER=‘1’ THEN DO;
ANSWER = ' ,5';
ANSWERY = ‘F,’;
END;
ELSE IF ANSWER='2‘ THEN DC;
ANSWER = 0,40’ ;
ANSWERY = ‘A, ":
END:
ELSE IF ANSWER='3‘ THEN DO:
ANSWER = '5,0';
ANSWER1 = 'K, ‘;
END;
ELSE IF ANSWER='4‘ THEN DQ;
PUT FILE(SCREEN) EDIT
( "ENTER THE UPPER LIMIT FOR TIME (IN MINUTES):‘) (SKIP,A):
CALL INPUT(’INT’,ANSWER):
ANSWERY = ‘L, ';

END:
ELSE SIGNAL ERROR:
JCL(2) = '// TIME=(* || ANSWER || ’').CLASS=" || ANSWER1;

JCL{3) = ‘// MSGCLASS=X,NQTIFys=’;
JCL(4) = */=PASSWORD ?7777':
PUT FILE(SCREEN) EDIT
{ENTER THE “ROOM* FOR THE QUTPUT WINDOW. ',
*SINGLE CHARACTER, BETWEEN “A" AND "Z*:*) (2(SKIP,A)};
CALL INPUT{ 'CHAR’,ANSWER);
JCL(5) = */~JOBPARM ROOM=' || ANSWER;
JCL(7) = '//KONI EXEC PGM=KONIKOW,REGION=1500K " ;
JCL{8) = '//STEPLIB 0D DISP=SHR,DSN=Ut1236C.KONI.LOAD ':
PUT FILE(SCREEN) EDIT
(*ENTER THE COMPLETE CUTPUT DATA SET NAME',
(NO QUDTES) :7)
(2(SKIP ., A)): r
CALL INPUT{‘'CHAR’,LANSWER); :
IF LENGTH(ANSWER) > 44 THEN DO;

CC00C0 10
CA0CO020
00000030
Q0000040
Q0000050
00000060
0000QCQ70
QOQO00RO
00000080
0CCQO 100
Q0000110
00000120
00000130
QCO00 140
0000150
0CO00160
Q0CC0170
Q0000180
Q0000190
0C000200
00000210
0000220
00000230
QCO00240
00000250
00000260
00000270
Q0000280
CO000290
CO000300
C0000310
QCC00320
00000330
C0000340
Q0000350
Q000360
GOCO0370
00000380
QCOQQ380
0Co00400
00000410
00000420
Q0000430
0C0C0440
CO0CC450
CLO0C460
QCOoCC470
00000480
00000490
QQQO0S00
S0C005 10
00Q00S20
00000530
00000540
COQOOES0
OQQOQ5E6C
00Q00570
COC0Q580
C0000590
CQC00600
CO0006 10
20000620



PUT FILE(SCREEN) EDIT (’DATA SET NAME HAS BEEN TRUNCATED’) 00000630

(SKIP(2),4); 00000640

ANSWER = SUBSTR{ANSWER, 1,44); CO000E50
END; C0000660
JoL{g) = *//FTOGFOO1 DD DOSN=’ || ANSWER || ’,UNIT=STORAGE,’; 00000670
JoL(1o) = *// SPACE=(TRK.(10,10)),DISP={MOD,CATLG),"; 00000680
JoL(11) = /7 - DCB=(RECFM=VBA, LRECL=133,8BLKSIZE=T448)"; 0000680
PUT FILE(SCREEN) EDIT 0000700
(*ENTER THE COMPLETE GRAPHICS OUTPUT DATA SET NAME', 00000710
/{ND QUOTES) :') . . 00000720
(2(SKIP.4)); CO0C0730
CALL INPUT('CHAR’, ANSWER); 00000740
IFf LENGTH{ANSWER) > 44 THEN DO; 00000750
PUT FILE(SCREEN) EDIT (’'DATA SET NAME HAS BEEN TRUNCATED') 00000760
(SKIP{2}.4); 0000Q770

ANSWER = SUBSTR(ANSWER,1,44); 00000780
END; 00000790
JeL{12) = +//FT1OFOCY DD DSN=' |] ANSWER || *,UNIT=STORAGE,'; Q0000B0O0
Jeu{i13) = 7 // SPACE=(TRK,{10,10)),DISP=(MOD,CATLG). "; QOQCOB 10
JCL{14) = /) DCB=(RECFM=VB LRECL=255,BLKSIZE=7476)"; 00000820
JCL{1S)= ' //FTOTFCO1 DO SYSDUT=8.; 00000830
JeL{16) = *//FTQOSFOOT DD * Q0000840
ANSWER = ‘Y’ CO000850
DO WHILE(ANSWER = ‘Y‘); CO000BED
PUT FILE(SCREEN) EDIT . | 00000870
{'THE FOLLOWING IS THE JCL’) (SKIP,A); COoC0880

DO I=1 TO 16 ; 00000890
PUT FILE(SCREEN) EDIT 00000800

(r *,1,7) *.JCL(I))} (SKIP,A,.F(2),.A,a(72)); COC008 10

END; 00000820
PUT FILE(SCREEN) EDIT 00000830
(‘00 YOU WISH TO CHANGE ANYTHING (Y/N) :’) (SKIP,A); QO000940
CALL INPUT(’ANS’,ANSWER); 00000850
IF ANSWER = ‘Y’ THEN DO: . 00000860
PUT FILE(SCREEN) EDIT 00000870
{/ENTER THE NUMBER OF THE LINE YDU WISH TO CHANGE.‘, 00000980

*(ONLY ONE AT A TIME):’) (A,SKIP,A): 00000930

CALL INPUTR(’INT’,LANSWER1,1,15): o000 1000
I=DBLANK( ANSWER1); 00001010

PUT FILE(SCREEN) EDIT(JCL(TI), 'ENTER THME COMPLETE LINE . . .:’) 00001020
(SKIP,A(72),5KIP,A,SKIP,A); 00001030

CALL INPUT(‘CHAR',JCcL(I)): 00001040

END; COS0D 1050
END: 00001060
END: 00001070



=ex% TSO FOREGROUND HARDCOPY *===

DSNAME=U11236C . K2 . CNTL

(GTVAR )

GTVAR: PROC QPTIONS(EXTERNAL);

/* THE GTVAR SUBROUTINE PROMPTS FOR THE NECESSARY INFORMATION
(VARIABLES ETC.)

TO RUN THE MODEL.

=

/

%INCLUDE ‘B:EXTVAR.PLI';
DCL CHARACTER

INTEGER

REAL

NUMBER

ANSWER

TYPE

REPLY

UPPER_RANGE

LOWER_RANGE

LEN

VAR_INFO(10)

NUMBER 1

NUMBER2

COUNTER

COUNTER 1

TEMPC

TEMPN

GTVAR2

DBLANK

DC COUNTER=1 TO 10;
VAR_INFO{COUNTER) =

END;

ocL

'

STATIC
STATIC
STATIC
STATIC

CHAR(4)
CHAR(4)
CHAR({4)
CHAR(4)
CHAR(4) STATIC
CHAR(4) STATIC
CHAR(BO) VAR,
FLOAT §TATIC INIT(0O).
FLOAT STATIC INIT(OQ),
FIXED BIN STATIC INIT{4),
CHAR(80) VAR,
FLOAT STATIC INIT(Q),
FLOAT $TATIC INIT(O),
FIXED BIN,
FIXED BIN,
CHAR(B0O) VAR, ,
FLOAT STATIC INIT(Q);
ENTRY,

ENTRY(CHAR(80) VAR) RETURNS(CHAR(BC) VAR);

INIT(/CHAR"),
INIT{‘INT ‘),
INIT('REAL"),
INIT(NUM “),
INIT{ ANS "),
INIT( '),

7.
H

VAR_INFO{1) = DO YOU WISH TO VERIFY ALL ENTRIES (Y/N) :’;

TYPE = ANSWER;
LEN = 1;

TEMPC = PARMGT();
IF (TEMPC =
ELSE VERIFY=1;
VAR_INFQ(1) =

‘ENTER THE TITLE,

‘N‘) THEN VERIFY=Q;

DESCRIPTIVE OF THE PROBLEM. '

VAR:INFU(Z) + ‘MAXIMUM OF 80 CHARACTERS. '
VAR_INFO(3) = ‘VARIABLE "TITLE" :‘;

TYPE = CHARACTER;
LEN = 80;

TITLE = PARMGT(};
LEN = 4;

TYPE = INTEGER;:

VAR_INFO(1)
VAR_INFO(2)
VAR_INFQ(3)
LOWER_RANGE
UPPER_PANGE
NX = DARMGT(
VAR_INFQ(1)
VAR_INFO(2)
VAR_INFD(3)
LOWER_RANGE
UPPER_RANGE =

% HH~HN W DON

NY = PARMGT():

VAR_INFO(1)
VAR_INFO(2) =
VAR_INFO(3) =
UPPER_RANGE =

*ENTER THE NUMBER OF NODES IN THE "X* DIRECTION.  :
‘MINIMUM OF 3, MAXIMUM OF ‘| |NX_LMT||‘.-:
'VARIABLE "NX" :’;
3,
NX_LMT,

*ENTER THE NUMEBER OF NODES IN THE "Y* DIRECTION. '
'MINIMUM OF 3, MAXIMUM OF | |NY_LMT!|' .-

'VARIABLE “NY' :/;

3:

NY_LMT:
"/ENTER THE MAXIMUM NUMBER OF PARTICLES.®;

'MAXIMUM OF 28850, °;

'VARIABLE "NPMAX" : ‘.

9850:

NPMAX = PARMGT():

VAR_INFO(1} =
VAR_INFO(2)} =
VAR_INFD(3) =

"ENTER THE NUMBER OF PARTICLES PER NODE.’;
‘OPTIONS = 4,5,8,9:";
‘VARIABLE “NPTRND" :*;

NPTPND = PARMGT(}:

QCOORO10
00000020
CO000030
Q0000040
CO000050
00000060
00000070
00000080
Q00000080
00000100
00000110
oC000120
oC000130
00000140
Q0000150
00000180
Qo000170
QOCCO180
00000190
Q000200
oO000210
00000220
COQ0C230
00000240
Q0000250
CO000260
Q000270
00000280
00000280
Q000300
Q0000310
Q0000320
00000330
Q0000340
00000350
00000360
coQT037C
OCO00380
Q0000380
QCR00400
S0C00410
Q0CC0420
00000430
Q0000440
00000450
Q00004860
QoCo04aT0
00000480
cooC0420
CO000s00
QQ0005 10
CO00C520
QOOCO530
CCoQ054C
Q0QCOSS50
00000560
QOCOO570
00000580
COo00Ls90
CQ000E00
00006 10
Q0000620



VAR_INFO(1) = ‘ENTER THE NUMBER OF OBSERVATION POINTS TC BE'; Q0000630
VAR_INFO(2) = ’SPECIFIED NEXT. MAXIMUM OF '||DBS_LMT}}'.-; 00000640
VAR_INFO(3) = ‘VARIABLE "NUMOBS" :‘; CO000650
UPPER_RANGE = QOBS_LMT; 00000660
NUMOBS = PARMGT(); QQO00B 70
COUNTER = O Co0C0680
NUMBER? = NUMOBS; CO000E80
D0 WHILE(COUNTER < NUMBER1); . Q00C0700
COUNTER » COUNTER + 1 Q0000710
TEMPC = COUNTER; 00000720
TEMPC = DBLANK(TEMPC}; Q0C00730
VAR_INFO(1) = *ENTER THE "X* CDORDINATE OF OBSERVATION PGINT.'; 0R000T40
VAR_INFO(2) = *VARIABLE “IX0BS(’ || TEMPC || “)* :* ; CO000TS0
LEN = 2; 00000780
IXOBS{COUNTER) = PARMGT(): telolele ok irfe]
VAR_INFO(1) = *ENTER THE "Y" COORDINATE OF OBSERVATION POINT.: oOC00780
VAR_INFQ(2) = 'VARIABLE "IYOBS(' |[] TEMPC || ")» :* ; -+ 00000780
IYOBS{COUNTER) = PARMGT(); Q0000800
END; 0oCORB10 -
VAR_INFO(1) = ‘ENTER THE NUMBER OF NODE IDENTIFICATION CODES" 00000820
VAR_INFO(2) = 'TD BE SPECIFIED. MAXIMUM OF *||NC_LMT|[" Q0000830
VAR_INFO(3) = ‘VARIABLE “NCODES" :'; 00000840
LEN = 4; Q0000850
UPPER_RANGE = NC_LMT; 00C008s0
TYPE = INTEGER: ) © DO0o0E870
NCODES = PARMGT(); Q0000880
NUMBER2 = NCODES; 00000890
COUNTER1 = 4; 00000S00
DO WHILE(COUNTER1 <= NUMBER2); 00000810
TEMPC = COUNTER1; 00000920
TEMPC = DBLANK(TEMPC): 00000930
VAR_INFO({t) = ‘ENTER NODE IDENTIFICATION CODE.': : Q0000940
VAR_INFQ(2) = ‘VARIABLE "ICODE(’' || TEMPC || *)~ :’; 0CO00es50
LEN = 2; 0O0008E0
TYPE = INTEGER: Co000970
ICODE{COUNTER1) = DARMGT(): 00000880
VAR_INFQ(1) = 'ENTER CORRESPONDING LEAKANCE (FT==2/SEC).‘; 00000880
VAR_INFO(2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER.'; 00001000
VAR_INFO(3)} = ‘NOTE: FT==2/SEC = GPD/FT = 1.54723 E-6'; 00001010
VAR_INFO(4) = ‘VARIABLE “"FCTR1(‘ || TEMPC || )™ :*; 00001020
LEN = 10; 00001030
TYPE = REAL: : ooO0 1040
FCTRY(COUNTER1) = PARMGT(); Co00 1050
VAR_INFO{1) = ENTER CONCENTRATION FOR ICODE {(MG/L).’: 00001060
VAR_INFO(2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER. ' ; 00001070
VAR_INFO(3) = 'VARIABLE “FCTR2(’ || TEMPC || *)" :: Q000 1080
FCTRZ(COUNTER1} = PARMGT(); OO0 108C
VAR_INFO(1) = "ENTER QPTION TO RETAIN RECHARGE MATRIX VALUES i COOO1100Q
VAR_INFO(2) = * Q) RETAIN VALUES. 00001110
VAR_INFO(3) = * 1) USE VALUE OF FCTRI. ' 000C 1120
VAR_INFO(4) = ‘VARIABLE "OVERRD(‘ || TEMPC || ")* :7; coo01130
LEN = 2: co0C 1140
TYPE = INTEGER: Q0001150
OVERRD(COUNTERY) = PARMGT(); Q0001160
IF ( OVERRD(COUNTER1)=’ Q' ) Q0001170
THEN FCTRI(COUNTER1 )=’ 0. 00001180
ELSE DO : 0CO01 180
VAR_INFO(1) = 'ENTER RECHARGE/DISCHARGE FOR ICODE {(F7/SEC).‘: 00001200
VAR_INFO(2) = 'NEGATIVE FOR RECHARGE, POSITIVE FOR DISCHARGE.': ©OOC1210
VAR_INFO(3) = 'MAXIMUM LENGTH OF 10, REAL NUMBER.'; 00001220
VAR_INFQ(4) = 'NOTE: FT7/SEC = IN/YR * 26.7918 E-10"; CCOo123C
VAR_INFO(5) = ‘ENTER VARIABLE "FCTR3(’ || TEMPC | )" :°: Q0001240
LEN = 10; ’ CO001250
TYPE = REAL; - : 00001260
FCTRB(CQUNTERY) = PARMGT(): 00001270
END; 00001280
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COUNTER1 = COUNTERt + 1;
END;

VAR INFD(1) = ‘ENTER THE STORAGE COEFFICIENT.’;
VAR INFO(2) = ‘O FOR STEADY FLOW PROBLEMS. ‘;
VAR INFQ(3) = ‘MAXIMUM LENGTH OF S, REAL NUMBER.‘;

VAR_INFO(4)} = ‘VARIABLE "S" :’;
LEN = 8

TYPE » REAL;

S = PARMGT():

VAR_INFO(1} = ‘ENTER THE NUMBER OF PUMPING PERIODS.:

VAR_INFO(2) = 'MAXIMUM OF ‘| ]PMP_LMT|
VAR_INFO(3) = ’VARIABLE "NPMP" :7;
UPPER_RANGE = PMP_LMT;

LEN = 4;

TYPE = INTEGER:

NPMP = PARMGT() :

COUNTER1 = 1

NUMBER2 = NPMP;

FE BN
LI

DO WHILE{COUNTERtY = 1 | COUNTER{ <= NUMBER2 ):

IF COUNTERt > t THEN DQ:

VAR_INFO(1) = ’'DO YOU WISH TO MAKE ANY REVISIONS TO THE NEXT':

VAR_INFO(2) = 'PUMPING PERIOD.’:

VAR_INFO(3) = 'VARIABLE "ICHK" (YES DR NO):’;

LEN = 1;
TYPE = ANSWER:
TEMPC = PARMGT();:
IF TEMPC = ‘N’ THEN ICHK(COUNTER1
ELSE ICHK(COUNTER1 = 1) = ‘1°;
END;
IF COUNTER1 =
VAR_INFO( 1)

| ICHK(CDUNTERY -

VAR_INFO(3)

- 1) = 10y

1) = 1/ THEN DO;

‘ENTER THE MAXIMUM NUMBER OF TIME STEPS IN A

"VARTABLE "NTIM* :-;

1
=
VAR_INFO(2) = 'PUMPING PERIOD. MAXIMUM OF 100.';
=
=

UPPER_RANGE
LEN = 4;
TYPE = INTEGER;
NTIM({COUNTER1) = PARMGT();

100;

VAR_INFO(1) = 'ENTER THE TIME STEP INTERVAL FOR PRINTING’;

VAR_INFO(2) = ‘HYDRAULIC AND CHEMICAL QUTPUT DATA. - ;:

VAR_INFO(3} = 'VARIABLE "NPNT" :’;

NPNT(COUNTER1) = PARMGT();

VAR_INFO(4) = "ENTER THE NUMBER OF ITERATION PARAMETERS FOR’;

VAR_INFO{2) = 'ADIP. USUALLY FROM 4 TD 7.°;
VAR_INFO(3) = ‘VARIABLE "NITP* :/;

NITP(COUNTER1) = PARMGT(};

VAR_INFO( 1) = *ENTER THE MAXIMUM ALLOWABLE NUMBER OF ITERATIONS':
VAR_INFO(2) = “IN ADIP OR SIP. USUALLY FROM 100 TD 200.°:

.

VAR_INFO(3) = *VARIABLE "ITMAX"
ITMAX{COUNTERt) = PARMGT();

L

VAR_INFO(1) = ‘ENTER THE PARTICLE MOVEMENT INTERVAL (IMOV)‘:
VAR_INFQ(2) = ‘FOR PRINTING CHEMICAL OQUTPUT DATA.';

VAR_INFO(3) ='SPECIFY C TO PRINT ONLY AT THE END OF TIME STEPS.:

VAR_INFO(4) = ‘VARIABLE “NPNTMV"
NPNTMV(COUNTER1) = PARMGT();

VAR_INFO{1) = 'ENTER THE OPTION FOR PRINTING COMPUTED":

VAR_INFO(2) = ‘VELOCITIES.':
VAR_INFO(3) = ' ()} DO NOT PRINT.
VAR_INFO(4) =

VAR_INFO(S) =

VAR_INFG{6) = 'CHOOSE ONE OF THE
VAR_INFO{7) = ‘VARIABLE “"NPNTVL"®
UPPER_RANGE = 2;

NPNTVL (COUNTER1) = PARMGT{):
VAR_INFO( 1)

VI
oy

L
N

‘1) PRINT FOR FIRST TIME STEP,';
‘ 2} PRINT FOR ALL TIME STEPS.':

ABOVE.";

LR
LI |

‘ENTER THE OPTION FOR PRINTING COMPUTED';

VAR_INFO(2) = ‘DISPERSION EQUATION COEFFICIENTS.';
=

VAR_INFO(3) ‘* Q) DO NOT PRINT.

L
1
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00001280
00001300
00C01310
o000 1320
0000 133¢C
Co00 12340
CO00 1350
00001360
00001370
000013280
Q0001390
Q0001400
00001410
Q0001420
00001430
0C00 1440
0001450
00001460
Q0Q0 1470
20001480
Q0001420
Q000 1500
Co001S 10
00001820
00001530
Q0001540
00001550
Q0001560
Q0001570
00001580
00C0 1530
Q0001600
00001610
0001620
00001630
00001640
Q0001650
OCQQ 1660
Q0001670
00C01680
Q000168380
CQo0 1700
Goco171¢0
CoQO1720
CoCC1730
00001740
QQC01750
0C001760
0C001770
00001780
0CQ0 1780
Q0001800
Q000 181C
Q0001820
Q0001830
coo0184C
00001850
00001880
0CQ0 1870
00001880
Q0001890
0CQO 1300
0001810
00001820
o000 1830
00001940



VAR_INFO{4) = * 1) PRINT FOR FIRST TIME STE>.‘; 00001950
VAR_ TINFO(S) = ¢ 2} PRINT FOR ALL TIME STEPS.’; 00001360
VAR_INFO(6) = ‘CHOUSE ONE OF THE ABOVE.'; o000 1870
VAR_ TINFO(7) = ‘VARIABLE *"NPNTD® :/; CO00 1980
UPPER_RANGE = Qo000 1990
NPNTD(COUNTERt) « PARMGT(); 00002000
VAR INFO({1) = ‘ENTER THE OPTION TO PRINT COMPUTED CHANGES IN‘: 00002010
VAR_INFO(2) = ‘CONCENTRATION.'; 00002620
VAR INFO(3) = * 0) DO NOT PRINT.': 00002030
VAR _INFD(4) = * 1) PRINT.’; 00002040
VAR_INFO(S) = ’'CHOOSE ONE OF THE ABOVE. " ; 00002050
VAR_INFO(&) = ‘VARIABLE "NPDELC" :’;: 00002080
UPPER_RANGE = 1; 00002070
NPDELC(COUNTER1) = PARMGT(): 00002080
VAR_INFO{1) = ‘ENTER THE OPTION TO PUNCH VELOCITY DATA 00002090
VAR_INFD(2) = * Q) DO NOT PUNCH.': 00002100
VAR_INFO(3) = ¢ 1) PUNCH FOR FIRST TIME STEP.’ : 00002110
VAR_INFO(4) = ' 2) PUNCH FOR ALL TIME STEPS.': 00002120
VAR_INFO(S)} =  CHOOSE ONE OF THE ABQOVE.’; 00002130
VAR_INFO(B) = *VARIABLE "NPNCHV" :'; 00002140
UPPER_RANGE = 2; g 00002150
NPNCHV ( COUNTER1) = PARMGT{); 00002160
VAR_INFG(1) = ‘ENTER THE PUMPING PERIDD {YEARS).': Q0002170
VAR_INFO(2) = *MAXIMUM LENGTH OF 5, REAL NUMBER.'; 00002180
"VAR_INFC(3) = ‘VARIABLE "PINT"” :-; 00002190
TYPE = REAL; 00002200
LEN = §; Q0002210
PINT(COUNTER1Y) = PARMGT(): 00002220
NUMBERY = §; 00002230
IF NUMBER?Y == O THEN DO; 00002240
VAR_INFO(1) = ‘ENTER THE TIME INCREMENT MULTIPLIER FOR’: 00002250
VAR_INFO{2) = ‘TRANSIENT FLOW PROBLEMS.'; 00002260
VAR_INFG(3) = ‘THWIS IS DISREGARDED IF 5«0 .°; QO002270
VAR_INFO(3) = ‘MAXIMUM LENGTH OF 5, REAL NUMBER.’; 00002280
VAR_INFO({4) = ‘VARIABLE “TIMX" :'; 00002290
TIMX(COUNTER1) = PARMGT(): 00002300
VAR_INFQ({1) = ‘ENTER THE SIZE OF THE INITIAL TIME STEP'; 00002310
VAR_INFO(2) = ‘IN SECONDS.’: 00002320
VAR_INFO(3) = 'MAXIMUM LENGTH OF 5, REAL NUMBER.’: 00002330
VAR_INFO(4) = 'VARIABLE "TINIT* :-: 00002340
TINIT(COUNTER?Y) = PARMGT(): Q0002350
END; Q0002360
ELSE DO: 00002370
TIMX(COUNTERt1) = * 0°; 00002380
TINIT{COUNTER1) = * 0’; 00002390
END; CO002400
VAR_INFQ(1) = *ENTER THE NUMBER OF PUMPING OR INJECTION': 00002410
VAR_INFO(2) = 'WELLS TO BE SPECIFIED.': ’ 00002420
VAR_INFO(3) = MAXIMUM OF /| INR_LMT|| .*: 00002430
VAR_INFO(4) = 'VARIABLE “NREC" :': 00002440
UPPER_RANGE = NR_LMT; 00002450
LEN = 4 00002460
TYRE = INTEGER; 00002470
NREC{COUNTERt) = PARMGT(); 00002480
NUMBERY = NREC(CDUNTER1); 00002490
COUNTER = 0O: 00002500
D0 WHILE(COUNTER < NUMBER1); Q00C2510
COUNTER = COUNTER + 1; 00002520
TEMPC = COUNTER: GO002530
TEMPC = "DBLANK(TEMPC): 00002540
VAR_INFO(1) = ‘ENTER THE X COORDINATE OF THE PUMPING OR’; 00002550
VAR_INFO(2) = *INJECTION WELL. : 00002580
VAR_INFQ(3) = 'VARIABLE “IX{‘ || Tempc | ") :: 00002570
LEN = 2; S 00002580
TYPE = INTEGER: ' 00002590
IX(COUNTERY,CCUNTER) = PARMGT(); 00002600
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VAR_INFO{1) = ‘ENTER THE Y COORDINATE OF THE PUMPING OR': 000026 10

VAR_INFO(2) = INJECTION WELL.'; 00002620
VAR_INFO(3) = ’VARIABLE "IY(’ || TEMPC {] ‘) :*; CO002630
IY{COUNTERY,COUNTER) = PARMGT(}: 00002640

VAR INFQO{1) = ‘ENTER THE RATE (FT**3/SEC).’; 00002830

VAR INFO(2) = ‘POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.’: OOO02860

VAR _INFO(3) = ‘MAXIMUM LENGTH OF 8, REAL NUMBER.'; 00002670
VAR_INFO(4) = ‘NOTE: FT=**3/5EC = GAL/MIN * 0.0022278°: 00002680
VAR_INFO(5) = ‘VARIABLE “REC(’ || TEMPC || /)* :+; 00002690

TYPE = REAL; o 00002700

LEN = 8; 00002710
REC(COUNTER{,COUNTER) = PARMGT(); 00002720
TEMPN = REC{COUNTER{,COUNTER); 00002730

IF TEMPN < O THEN DO: 00002740
VAR_INFO(1) = ‘ENTER THE CONCENTRATION OF THE INJECTED'; 00002730
VAR_INFO(2) = ‘FLUID (MG/L)."; 00002760
VAR_INFO(3) = 'MAXIMUM LENGTH OF 8, REAL NUMBER.'; 00002770
VAR_INFO(4) = ‘VARIABLE *CNRECH(’ || TEMPC |} ")~ :*; 00002730

TYPE = REAL; 00002790

LEN = 8; 00002800
CNRECH(COUNTER1, COUNTER) = PARMGT(); 00002810

END; 00002820

ELSE CNRECH({COUNTER1,COUNTER) = ° 0.0 00002830

END; 00002840

END; ' : 00002850
COUNTER!1 = COUNTERY + 1; . 00002860

- END; 00002870
VAR_INFO(1) = "ENTER THE CONVERGENCE CRITERIA FOR THE FLOW'; 0002880
VAR_INFO(2) = 'SQUATION. USUALLY LESS THAN .0t .°; 00002890
VAR_INFO(3) = 'MAXIMUM LENGTH QF 5, REAL NUMBER.'; 0002800
VAR_INFO(4) = ‘VARIABLE "TOL" :/; Q0002910
LEN = &; 00002920
TYPE = REAL; , 00002930
TOL = PARMGT(); 00002840
VAR_INFO(1) = ‘ENTER THE EFFECTIVE POROSITY,': 00002880
VAR_INFO(2) = *MAXIMUM LENGTH OF 5, REAL NUMBER.': Q0002960
VAR_INFO(3) = ’VARIABLE "POROS* :'; 00002870
POROS = PARMGT(); 00002880
VAR_INFO(1) = ‘ENTER THE CHARACTERISTIC LENGTH (FEET)."; 00002890
VAR_INFO(2) = *(LONGITUDINAL CISPERSIVITY). 00003000
VAR_INFO(3) = 'MAXIMUM LENGTH OF 5, REAL NUMBER cCo03010
VAR_INFG(4) = 'VARIABLE "BETA" :'; 00003020
BETA = PARMGT(); 20003030
VAR_INFO() = ‘ENTER THE NODE SIZE IN THE "X" DIRECTION (FEET).’; 0003040
VAR_INFO(2) = 'MAXIMUM LENGTH OF 5, REAL NUMBER."; 0003050
VAR_INFO(3) = ’'VARIABLE °"XDEL™ :'; 0003060
XDEL = PARMGT(}; 00003070
VAR_INFO(1) = 'ENTER THE NODE SIZE IN THE "Y® DIRECTION (F£ET).’; COGO3080
VAR_INFO(2) = ‘MAXIMUM LENGTH OF 5, REAL NUMBER.'; 00003090
VAR_INFO(3)} = *VARIABLE "YDELY :'; c0Ce3a 100
YDEL = PARMGT{): Coo03110
VAR_INFO(1) = ‘ENTER THE RATIC OF TRANSVERSE TO LONGITUDINAL'; CO003120
VAR_INFQ(2) = 'DISPERSIVITY.’; 0QO03 130
VAR_INFO(3) = ‘MAXIMUM LENGTH OF S, REAL NUMBER.'; 00003140
VAR_INFO(4) = 'VARIABLE "DLTRATY :': 0CO3150
DLTRAT = PARMGT(); 00003180
VAR_INFO(1) = 'ENTER THE MAXIMUM CELL DISTANCE PER PARTICLZ’: c0oC3170
VAR_INFO(2) = °'MOVE. VALUE BETWEEN C AND 1.0 .°; cooe3180
VAR_INFO{3) = ‘MAXIMUM LENGTH OF 5, REAL NUMBER.'; 00003180
VAR_INFO(4) = 'VARIABLE "CELDIS" :': 00003200
UPPER_RANGE = 1, 00003210
CELDIS = PARMGT(} 00003220
VAR_INFD(1) = *ENTER THE RATIC OF T(YY) TO T(XX).’: ‘ 00003230
VAR_INFO(2) = ‘(USE 1.0 FOR HOMOGENEDUS AQUEIFER.)": " 00003240
VAR_INFO({3) = °*MAXIMUM LENGTH OF 5, REAL NUMBER. '; CO003250
VAR_INFO(4) = ‘VARIABLE “ANFCTR" ./: Co003260



ANFCTR = PARMGT();
CALL GTVARZ:

®INCLUDE
END;

‘B:PARMGT .PLI’;

0coe3270
00003280
Q0003280
00003300



=awx TSO FOREGROUND HARDCOPY ®m»=»

DSNAME=L11236C. K2, CNTL (GTVARZ )
GTVAR2: PROC OPTIONS(EXTERNAL): 00000010
/* THE GTVAR SUBROUTINE PROMPTS FOR THE NECESSARY INFORMATION 00000020
TO RUN THE MODEL. (VARIABLES ETC.) 00000030
*/ 00000040
DCL CHARACTER CHAR(4) STATIC INIT(‘CHAR’), 000Q0050
INTEGER CHAR(4) STATIC INIT(’INT ), 00000080
REAL CHAR(4) STATIC INIT{('REAL’), 00000070
NUMBER CHAR(4) STATIC INIT(’'NUM ), 00000080
ANSWER CHAR(4) STATIC INIT('ANS ‘), Q0000090
TYPE CHAR(4) STATIC INIT(‘‘), CO000 100
REPLY CHAR(80) VAR, o000 110
UPPER_RANGE FLOAT STATIC INIT(9), 00000120
LOWER_RANGE FLOAT STATIC INIT(Q), Co000130
LEN " FIXED BIN STATIC INIT(4), 00000 140
VAR_INFO({10) CHAR(80) VAR, 00000 150
NUMBER 1 FLOAT STATIC INIT(Q), o000 180
NUMBER2 FLOAT STATIC INIT(O), 00000170
COUNTER FIXED BIN, 00000180
COUNTER 1 FIXED BIN, CO000 190
TEMPC CHAR(BO) VAR, 00000200
TEMPN FLOAT STATIC INIT(O)}: C0000210
DCL DBLANK ENTRY (CHAR(BO) VAR) RETURNS{CHAR(BC) VAR); 00000220
VAR_INFG(1) = ‘1S DECAY TO BE SIMULATED (Y/N)?’;: 00000230
VAR_INFO(2) = ‘VARIABLE *NDECAY" :’; 00000240
LEN=1; 00000250
TYPE=ANSWER; 00000260
REPLY®=PARMGT(); ooQoR270
IF REPLY=’N‘ THEN DO: 00000280
NDECAY = * o', 00000250
DCYTIM = 0. 00000300
END; 0Qo003 10
ELSE DQ; 00000320
NDECAY = * t; 00000330
VAR_INFO(1) = ‘ENTER DECAY HALFLIFE (YEARS).‘: Co000340
VAR_INFO(2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER.': 00000350
VAR_INFO(3) = 'VARIABLE "DCYTIM“ :‘; 00000360
LEN = 10: 00000370
TYPE = REAL: 0000C380
DCYTIM = PARMGT(}: 00000390

END; QCoC0400

VAR_INFQ(1) = "INDICATE WHICH SORBTION SIMULATION'; 00000410
VAR_INFO(2) = ‘IS 7O BE USED :': Q0000420
VAR_INFQ{3) = * 0) NONE "; 00000430
VAR_INFQ(4}) = 1) LINEAR ’; Q00C0440
VAR_INFO(S) = * 2} LANGMUIR *; Q00C0450
VAR_INFO(&)} = ’ 3) FREUDLICH ’; 00000460
VAR_INFO(7) = ’'VARIABLE "NSORB* :'; 20000470
LEN = 5; cO000480
TYRE = INTEGER; Q0000490
LOWER_RANGE = C:° 00000500
UPPER_RANGE = 3, Q0000510
NSORE = PARMGT(): 00000820
IF (NSQRE = * Q') THEN DO;: COOLOS30
NSORE = '/ o NooCOs40
DENROC = * 0.1, Q0000350
SORBQR = Q. 000CCSE0
SORBST = .7, Q00C0ST0
SORBAL = 7 Q.7 20000580
END; : GOOQCES0
ELSE 00: v 00000600
LEN =10; ) ) 0000610
TYPE = REAL: 0000620
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VAR_INFO(1) = ‘ENTER DENSITY OF AQUIFER (GM/CM®*32). -

VAR INFO{2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER."
VAR_INFO({3) = ’'VARIABLE *DENRGC* :*;

DENRQC = PARMGT():

VAR_INFO(1) = ‘ENTER VALUE OF "KD" (ML/G).’;

VAR_INFO(2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER.’; -
VAR_INFD(3) = ‘VARIABLE "SORBQR" :’;

SORBQR *= PARMGT():

IF (NSORS =

VAR_INFO( 1)
VAR_INFO(2)
VAR_INFO(3)

’ 2') THEN DO;

‘ENTER THE SORBTION SATURATION VALUE *;
‘FOR THE LANGMUIR.’;
‘MAXIMUM LENGTH OF 10, REAL NUMBER.';

VAR_INFO(4) = ‘VARIABLE "SORBSTY :/;
SORBST = PARMGT();

END;
IF (NSQORB =

VAR _INFO{1}

! 3') THEN DO;

'ENTER THE VALUE OF ALPHA FOR THE';

=
VAR:INFO(Z) = 'FREUDLICH ISOTHERM.':

VAR_INFO(3)

"MAXIMUM LENGTH OF 10, REAL NUMBER.';

VAR_INFO{4) = 'VARIABLE “SORBAL" :';
SORBAL = PARMGT(}:

END;
END;
LEN=4
TYPE=INTEGER;
VAR_INFD{1) =
-VAR_INFD(2) =
VAR_INFO(3) »
VAR_INFO(4) =
VAR_INFO(S) =
VAR_INFO(6)

ISOLV=PARMGT();

VAR_INFO(1) =
VAR_INFO(2) =
VAR_INFQ(3) =
VAR_INFQ(4) =

THEAD=PARMGT () :

VAR_INFO( t}
VAR _INFD(2)
VAR _INFO(3)
VAR _INFQ(4)
VAR_INFO(S)
FCON=PARMGT (
VAR_INFO(1)
VAR_INFO(2)
VAR_INFO{3)
VAR_INFC(4)
VAR_INFO(S)
TE=PARMGT();
IF (FCON = ¢

VAR_INFO(1)

VAR_INFO(2)

VAR_INFO(3)

VAR_INFO(4)

VAR_INFO(5)

U

H M K N N~ N H NN

BTM = PARMGT

END;
ELSE BTM =
PARMGT: PROC
DCL VAR
VAR
STR
COUNTER
DCL INPUT
INPUTR
COUNTER = 1

‘CHOOSE THE ITERATIVE PROCEDURE DESIRED TQ SOLVE‘;
‘A FINITE DIFFERENCE APPROXIMATION TO THE';
‘GROUND-WATER FLOW EQUATION.';

*  ©O) ADIP--ALTERNATING DIRECTION IMPLICIT PROCEDURE';

‘ 1) SIP ~-STRONGLY IMPLICIT PROCEDURE’:
‘VARIABLE "ISOLV": *;

*1S THIS SIMULATION HEAD ONLY OR TRANSPORT 7?7
* ) TRANSPORT':

‘1) HEAD ONLY’;

‘VARIABLE "IHEAD*: -;

‘IS THE AQUIFER BEING MODELED CONFINED OR':
UNCONFINED 7

Q) CONFINED ‘;

‘1) UNCONFINED *;

‘VARIABLE “FCON“: ’;

‘DO YOU WISH TO ENTER THE TRANSMISSIVITY '
‘OR PERMEABILITY FOR THE AREA 7'

‘@) TRANSMISSIVITY -;

‘1) PERMEABILITY‘:

'VARIABLE *TP":

1) THEN DO;:

= ‘DO YOU WISH TQ ENTER THE BOTTOM ELEVATION
= ‘0OR SATURATED THICKNESS FOR THE AREA 7?2/

= ‘ Q) SATURATED THICKNESS °‘;

= ' {) BOTTOM -;

= ‘VARIABLE "BTM":

()

o M-
RETURNS{CHAR(80) VaR):
CHAR(B0) VAR,
CHAR(B0O) VAR,
CHAR(100) STATIC INIT(- ‘).
FIXED BIN;
ENTRY (CHAR(4).CHAR(BQ) VAR),

ENTRY (CHAR(4),CHAR(BO) VAR,FLOAT, FLOAT):
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OCO00630
00000640
OCO00650
QCO00660
QO000E70
CO000680
00000690
QC00QTO0
Q0000710
CO000720
0000730
00000740
00000750
00000760
00000770
Q000780
00000730
Q000800
o00Co8 10
00000820
00000830
00000840
OCO0085C
00000860
Q0000870
oc000a8s0
00000890
Q0000800
Qo008 10
Q0000820
OCC00a30
Q0000940
CO000850
Q0000960
0Co008 70
0QCO0980
00000830
00001000
00001010
00001020
00001030
o000 104C
COOC 1050
Q0201060
oQ0C107C
cooC1080
Q0001090
Q0001100
Q0001110
Q0001120
Q0001130
oo001140
Q001150
CO001160
Q0001170
Q0001180
CcO001180
Q0001200
00001210
QQ001220
cO001230
00001240
20001250
00C0 1260
Q0001270
oQo01280



DO WHILE(VAR_INFG(COUNTER) == -+ r);
PUT FILE{SCREEN) EDIT(VAR_INFO(COUNTER)) (SKIP,A):
VAR_INFO(COUNTER) = ' ';

COUNTER = COUNTER + 1;

END;

REENTR:

IF LOWER RANGE = UPPER_RANGE THEN
CALL INPUT(TYPE,VAR)T :

ELSE CALL INPUTR(TYPE. VAR,LOHER_RANGE.UPPER*RANGE):

IF TYPE -~= ‘CHAR’ & TYPE -= ‘ANS ‘ THEN DQ;

IF LENGTH(VAR) < LEN THEN
VAR = SUBSTR{STR,1,
{LEN-LENGTH{VAR))) || vAR ;
IF LENGTH(VAR) > LEN THEN DO;
PUT FILE(SCREEN} EDIT

{ ‘RESPONSE TOO LONG--LENGTH MUST BE <= ' LEN)(SKIP,A,F{4));:

- PUT FILE(SCREEN)} EDIT
("PLEASE REENTER :‘)(SKIP,A):
GOTO REENTR:
END;
END;
IF (VERIFY=1) THEN DO;
PUT FILE(SCREEN) EDIT (‘VERIFY (Y/N):’) (SKIP.A):
CALL INPUT{’ANS’,VAR1):
IF VAR1-='Y’ THEN DO;
PUT FILE(SCREEN) EDIT {’THEN PLEASE REENTER :’}{SKIP.A):
GOTD REENTR:
END;
END;
UPPER_RANGE = O;
LGWER_RANGE = O:
RETURN(VAR)
END
END;
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Q000 1280Q
00001300
G000 1310
0001320
00001330
0001340
00001350
0001360
QCOQ1370
C00Q 1380
000013390
00001400
Q0001410
00001420
00001430
00001440
oCo01450
00001460
Q0001470
00001480
00001490
QCOQ1S00
oQ00 1810
Q0001520
0C001530
Q0C0O154¢C
00001550
00001560
Q0C01570
0CoC1580
0COQ 1590
Q0001600
OCC01610
c0C01620



sxxx= TSO FOREGROUND HARDCOPY *»»x
DSNAME=U11236C ,K2.CNTL {GTMTRX )

GTMTRX: PROC OPTIONS(EXTERNALJ;
/* THE GTMTRX SUBROUTINE IS USED TQO PROMPT FOR THE

*/

NECESSARY INFORMATION TO CREATE THE MATRICES.

YINCLUDE ‘B:EXTVAR.PLI’;

DCL REPLY CHAR(80)} VAR,
TEMP_NUM FIXED BIN,
TEMP_NUM1 FIXED BIN,
I FIXED BIN,
J FIXED BIN,
CHARACTER CHAR(4) STATIC INIT(’CHAR’)},
INTEGER CHAR(4) STATIC INIT(’INT ‘),
REAL . CHAR{(4) STATIC INIT('REAL’).
NUMBER CHAR(4) STATIC INIT('NUM ")},
ANSWER CHAR{4) STATIC INIT('ANS ‘),
TYPE CHAR(4) STATIC INIT("'),
UPPER_RANGE FLOAT STATIC INIT(Q).
LOWER_RANGE FLOAT STATIC INIT(O),
LEN FIXED BIN STATIC INIT(4),
VAR_INFO(10) CHAR{B0) VAR;

DCL MTRXED ENTRY ("(NX_LMT NY_LMT) CHAR(4) VAR,

FIXED BIN., FIXED BIN. FIXED BIN}:
CO I=1 TO 10;
VAR_INFO(I) = ' ;

END;

TEMP_NUM = NY;

TEMP_NUMY = NX;

IF {TP = O) THEN DO;

VAR_INFQ(1) = ‘IS THE TRANSMISSIVITY FOR THE AREA CONSTANT 7°:
VAR_INFO(2) = - (A MATRIX IS NOT REQUIRED IF THE TRANSMISSIVITY’;
VAR_INFO(3) = 'FOR THE AREA 15 CONSTANT). (V/N}:’;

END;

ELSE DO;
VAR_INFC(1)
VAR_INFQ(2)
VAR_INFO(3)
END;

TYPE = ANSWER:

REPLY = PARMGT();

IF REPLY = 'Y’ THEN DO;

INPT_VPRM = ‘0’
IF (TP = O) THEN DO;
VAR_INFO(1) =
*ENTER THE TRANSMISSIVITY FOR THE AREA (FT=*2/SEC).’;
VAR_INFC(2) = ’NOTE: FT=*2/SEC = GPC/FT = 1.54723 E-§°
END:
ELSE DO;
VAR_INFO(1t) =
"ENTER THE PERMEABILITY FOR THE AREA (FT/SEC).
VAR_INFD(Z) = ‘NOTE: FT/SEC = GPD/FT==2 * 1.54723 £-§':
END:
VAR_INFO(3) = ~MAXIMUM LENGTH OF 10, REAL NUMBER: ‘;
TYPE = REAL;

‘1S THE PERMEABILITY FOR THE AREA CONSTANT ?7':
‘{A MATRIX IS NOT REQUIRED IF THE PERMEABILITY';
‘FOR THE AREA IS CONSTANT). (Y/N):‘;

LEN = 10;

FACT_VPRM = PARMGT(};
END;
ELSE DO;

INPT_VPRM = <1’
IF (TP = Q) THEN DO; ‘
VAR_INFO(1) = ‘ENTER THE TRANSMISSIVITY MULTIPLIZR.': T
VAR___INFD(2) = ‘NOTE: FT==2/SEC = GPOD/FT = 1.54723 £~6":
END:

I-15

CCQ0Co 10
00000020
CO000030
Q0C00040
000000S0
QOC000ED
0000070
00000080
00000080
00000100
CO000110
Q0000120
QOQO0 130
CQO00 140
Q0000150
CO00C 160
o000 170
o0000 180
00000180
C0C00200
00000210
00000220
00000230
cQQQ0240
CO000250
0C000260
00000270
00000280
0000230
C0000300
0Co00310
00000320
000C0330
Co0CQ340
000C03S0
Q0000360
Cco00Q370
coQ00380
C00Q0320
QQ0004C0
Q0000410
QCo00420
CO000430
00000440
CQOQ0C45C
COQ00C460
QRCRC4TC
Q0Q0048Q
00000430
QCOOOS00
0000C5 10
QCCO0520
Q0000530
00000540
QCQOO550
000C0E80
QOOCCSTC
Q0000580
00000590
COQ00EC0
0OCQO0E 10
siele alel: P10



ELSE DO:

VAR_INFO(1) = 'ENTER THE PERMEABILITY MULTIPLIER.':
VAR_INFO(2) = 'NOTE: FT/SEC = GPD/FT"2 ¥ 1.54723 E-6';

END;

VAR INFO(3) = ’MAXIMUM LENGTM OF 10, REAL NUMBER:';
TYPE = REAL;

LEN = 10;

FACT_VPRM = PARMGT();

IF

(TP = 0) THEN VAR_INFO(1) =
‘WHAT DO YOU WISH THE ENTIRE TRANSMISSIVITY MATRIX *;

ELSE VAR_INFO(1) =

*WHAT DO YOU WISH THE ENTIRE PERMEABILITY MATRIX -;

VAR_INFO(2) = "INITIALLY SET TO7';
VAR_INFO(3) = ‘(MAXIMUM LENGTH OF 4):‘;
LEN = 4;

REPLY = PARMGT();

Do

I=1 TO TEMP_NUM1;

DO J=1 TO TEMP_NUM;

VPRM(J,.I) = REPLY;
END;

END;
LEN = 1Q; .
CALL MTRXED(VPRM,TEMP_NUM1{, TEMP_NUM, 4);

END;

IF (BTM = G) THEN DO;

VAR INFO(1) =

CO000830
00000640
CO00QES0
00000660
CO000E 70
QOOC0Ee80
00000630
QOOCQ700
Q0000710
CO000720
Q0000730
Q0000740
CO000750
Qo000 T60
Q000770
Q0000780
oooCo780
00000800
QCOC0B 10
Q00820
OCOC0830
0000840
00000850
QCO008E0
QOOOOBT0

‘IS THE SATURATED THICKNESS FOR THE AREA CONSTANT ?‘;00000880

VAR:INFD(2) = ‘(A MATRIX IS NOT REQUIRED IF THE SATURATED THICKNESSO0000890

END;

ELSE DO;

VAR INFO(1) =

‘1S THE BOTTOM ELEVATION FOR THE AREA CONSTANT ?7;

VAR:INFU(2) = ‘{A MATRIX IS NOT REQUIRED IF THE BOTTOM ELEVATION':

END;

VAR_

INFO(3) = 'FOR THE AREA IS CONSTANT):‘;

TYPE = ANSWER:

REPLY = PARMGT():

IF REPLY = ‘Y’ THEN DO:
INPT_THCK = 'Q';
IF BTM = O THEN

ELSE

VAR_INFO(1) =

‘ENTER THE SATURATED THICKNESS FOR THE AREA (FEET).':

VAR_INFO(1) =
“ENTER THE BOTTOM ELEVATION FOR THE AREA (FEET).';

VAR_INFO(2) = ' MAXIMUM LENGTHM OF 10, REAL NUMBER:':
TYPE = REAL:

LEN = 10

FACT_THCK = PARMGT():

END;

ELSE DO;
INPT_THCK = “17;
IF BTM = O THEN

VAR_INFG( 1) = 'ENTER THE SATURATED THICKNESS MULTIPLIER.’;

ELSE
VAR_INF3(1) = ‘ENTER THE BOTTOM ELEVATION MULTIPLIER.";
VAR_INFD(2) = ‘MAXIMUM LENGTH OF 1G. REAL NUMBER: ' :
TYPE = REAL:
LEN = 10;

FACT_THCK = PARMGT():
IF BTM = O THEN

VAR_INFOEt) = ‘WHAT DO YOU WISH THE ENTIRE SATURATED THICKNESS

ELSE

VAR_INFO(1) = 'WHAT DO YOU WISM THE ENTIRE BOTTOM ELEVATION

VAR_INFU(Z) = 'MATRIX INITIALLY SET TO?';
VAR_INFQ(3)} = '{MAXIMUM LENGTH OF 3):’;
TYPE = REAL:

LEN = 3

I-16

f .
'

’

000003800
00000310
00000820
00000930
oo0C09840
Q0000850
Q0000960
Qo008 70
©0000980
Co000890
000C 1000
0CoC1010
00001020
ooC01030
00001040
00C01050
0Co0 1060
oLC01070
Q000 1080
Q0001080
00001100
00001110
Co001120
Q00C 1430
o000 1140
COQC 1180
o0Ce 1160
00001170
o00C 1180
oCCo1180
0CC0 1200
Q00012140

;00001220

QC001230
00001240
001250
Ceo0 1260
00001270
0CoC 1280



REPLY = PARMGT(): 00001290

DO I=4 TO TEMP_NUMT1: 00001300
DO J=1 TO TEMP_NUM; Q0001310
THCK(J,I) = REPLY; 00001320

END; 00001330
END: . Co001340
CALL MTRXED(THCK,TEMP_NUMI TEMP_NUM, 3); 00001350
END; 00001360
VAR INFO(1) = ‘IS5 THE POTENTIOMETRIC HEAD FOR THE AREA CONSTANT ?’; 00001370
VAR INFO(2) = ‘(& MATRIX IS WNOT REQUIRED IF THE POTENTIOMETRIC'; 00001380
VAR_INFO(3) = ‘HEAD FOR THE AREA IS CONSTANT):’; 00001390
TYPE = ANSWER; 00001400
REPLY = PARMGT(): 00001410
1F REPLY = ‘Y’ THEN DO; 0C001420
INPT_WT = 'O’ 00001430
VAR_INFQ(1) = ‘ENTER THE POTENTIOMETRIC HEAD FOR THE AREA (FEET).’ ;000014840
VAR_INFO(2) = 'MAXIMUM LENGTAH OF 10, REAL NUMBER:‘: 00001450
TYPE = REAL; 00001460
LEN = 10: 00001470
FACT_WT = PARMGT(}; . 00001480
END; 00001490
ELSE DO: 0000 1500
INPT_WT = ‘17, 00001510
VAR_INFG(1) = ‘ENTER THE POTENTIOMETRIC MEAD MULTIPLIER.®; Q0001520
VAR_INFO(2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER:’; QOOC 1530
TYPE = REAL; QC001540
LEN = 10; 00001550
FACT_WT = PARMGT(); 00001560
VAR_INFO{1) = ‘wHAT DO YOU WISH THE ENTIRE POTENTIOMETRIC HEAD'; CO00 1570
VAR_INFO{2) = *MATRIX-INITIALLY SET TO?'; Q0001580
VAR_INFO{3)} = ‘(MAXIMUM LENGTH OF 4):‘; 00001590
TYPE = REAL; 00001600
LEN = 4; : 000016 10
REPLY = PARMGT();: 02001620
D0 I=t TO TEMP_NUMI; 00001630
0O Jat TO TEMP_NUM; 00001640
WT(J,I) = REPLY; 00CQ 1650

END; Q0001860
END; 00001670
CALL MTRXED(WT,TEMP_NUM1, TEMP_NUM.4); 00001680
END;: 00001690
VAR_INFO{1) = ‘IS THE RECHARGE FOR THE AREA CONSTANT 7'; 00001700
VAR_INFO{2) = *(A MATRIX IS NOT REQUIRED IF THE RECHARGE'; OCO01710
VAR_INFQ{3) = * FOR THE AREA IS5 CONSTANT):"; C0001720
TYPE = ANSWER; CCo01730
REPLY = PARMGT(): 00001740
IF REPLY = 'Y*‘ THEN DO; 00C01750
INPT_RECH = ‘Q’; 00001760
VAR_INFO(1) = 'ENTER THE RECHARGE FOR THE AREA (FT/SEC).‘: 00C0177C
VAR_INFO{(2) = *NEGATIVE NUMBER:; INCLUDES E-T.-; 00001780
VAR_INFO(3) = 'NOTE: FT/SEC = IN/YR " 26.7918 E-1C"; 0001780
VAR_INFO(4) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER:': 00001800
TYPE = REAL; 0O00C18 10
LEN = 10; coC01820
FACT_RECH = PARMGT(); 00001830
END; CCo01840
ELSE DO; 00001850
INPT_RECH = /1°; COCO 1860
VAR_INFO(1) = ‘ENTER THE RECHARGE MULTIPLIER.'; CoCC1870
VAR_INFO{2) = 'RECHARGE SHOULD BE NEGATIVE AND INCLUDE E-T.': 00001880
VAR_INFC{3)} = 'NOTE: FT/SEC = IN/YR = 26.78918 £E-10"; 0008390
VAR_INFO(4) =  MAXIMUM LENGTH OF 10, REAL NUMEBER:‘; 00001900
TYPE = REAL; . 00001910
LEN = 10; . - c00C 1920
FACT_RECH = PARMGT(): 00001930
VAR_INFQO(1) = ‘WHAT DO YOU WISH THE ENTIRE RECHARGE ': 00001840



VAR_INFD(2) = “MATRIX INITIALLY SET T0?°; 00001950

VAR_INFO(3) = '(MAXIMUM LENGTH OF 4):"; 0001860
TYPE = REAL; 00001870
LEN » 4; ' 00001980
REPLY = PARMGT(); . 00001980
DQ I=1 TO TEMP_NUM1: 00002000
DO J=t1 TO TEMP_NUM; 00002010
RECH(J,1) = REPLY; ‘ . 00002020
END: : 00002030
END; 00002040
CALL MTRXED(REGH,TEMP_NUM$ TEMP_NUM,4); 00002050
END; 00002060

VAR_INFO{1) = 'IS THE NODE IDENTIFICATION FOR THE AREA CONSTANT ?‘; QO0Q2070
VAR_INFO(2) = ‘(A MATRIX IS NOT REQUIRED IF THE NODE IDENTIFICATION’ ;00002080

VAR_INFO(3) = ‘FOR THE AREA IS CONSTANT):‘; 00002090
TYPE = ANSWER: 00002100
REPLY = PARMGT(): 00002110
IF REPLY = 'Y’ THEN DOQ: 00002120
INPT_NODEID = '0’;: Qo002130
VAR_INFO(1) = ‘ENTER THE NODE IDENTIFICATIDN FOR THE AREA.’: 00002140
VAR_INFD(2) = 'BETWEEN O & 9, MAXIMUM LENGTH OF 1:'; Q0002150
TYPE = REAL: 00002160
FACT_NODEID = PARMGT(): 00002170
END; Q0002180
ELSE DO: 00002190
INPT_NODEID = ‘17 00002200
VAR_INFO{1) = *ENTER THE NODE IDENTIFICATION MULTIPLIER.‘: 00002210
VAR_INFO({2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER:’; 00002220
TYPE = REAL; 00002230
FACT_NODEID = PARMGT(); 00002240
LEN = 10; 00002250
VAR_INFO(t) = ‘WHAT DO YOU WISHM THE ENTIRE NODE IDENTIFICATION ‘: 0Q002260
VAR_INFO(2) = ‘MATRIX INITIALLY SET TO, BETWEEN O & & 7': 00002270
VAR_INFO(3) = *‘(MAXIMUM LENGTH OF 1):*; 00092280
TYPE = INTEGER; 00002290
LEN = 1; 00002300
REPLY = PARMGT(); Q0002310
DO I=1 TO TEMP_NUM1; 00002320
DO J=1 TO TEMP_NUM; 00002330
NQODEID(J,I} = REPLY: 00002340

END; . 00002350
END: ] 00002360
LEN = 10; : 00002370
CALL MTRXED(NODEID.TEMP_NUM1, TEMP_NUM, 1); 00002380
END: 000023380
VAR_INFQ{1) = ‘IS5 THE CONCENTRATION FOR THE AREA CONSTANT ?': 00002400
VAR_INFO{(2) = ‘{A MATRIX IS NOT REQUIRED IF THE CONCENTRATION': 000C24 10
VAR_INFO{3) = ‘FOR THE AREA IS5 CONSTANT):‘: 0000242C
TYPE = ANSWER; 00002430
REPLY = PARMGT();: 0ooQz44C
I¥ REPLY = ‘¥’ THEN DO: 00002450
INPT_CONC = “07; Q0002460
VAR_INFO{1) = ‘ENTER THE CONCENTRATION FOR THE AREA (MG/t).’; Co00247C
VAR_INFO{2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER:’; 00002480
TYPE = REAL; C0002480
LEN = 10; 00002500
FACT_CONC = PARMGT(); 00002510
END; 00002520
ELSE DO: 00002530
INPT_CONC .= “1°: Q0002540
VAR_INFO(1) = *ENTER THE CONCENTRATION MULTIPLIER. Q0002550
VAR_INFO(2) = *MAXIMUM LENGTH OF 10, REAL NUMBER:'; 00002560
TYPE = REAL: 00002570
LEN = 10; 'r C000258C
FACT_CONC = PARMGT(); ’ 00002530
VAR_INFQ{t) = 'WHAT DD YOU WISH THE ENTIRE CONCENTRATION *; CO002600
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VAR_INFO{2) = 'MATRIX INITIALLY SET TO?';

VAR_INFO(3) = /(MAXIMUM LENGTH OF 4):':

TYPE = REAL;

LEN = 4;

REPLY = PARMGT();

DG I=1 TO TEMP_NUM1;
DO J*1 TO TEMP_NUM;

CONC(J,I) = REPLY:

END;
ENDC;

CALL MTRXED(CONC,TEMP_NUM1,TEMP_NUM,4};

END;
%INCLUDE “B:PARMGT.PLI‘;

END;
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00002610
00002620
00002630
QOC02840
00002650
Q0002660
00Q02670
00002680
Q0002650
Q0002700
Q002710
Q0002720
Q002730
00002740



APPENDIX 1-8B

EDITOR ROUTINES
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xax= TS0 FUREGROUND HARDCOPY ====
DSNAMEsU11236C.K2.CNTL (UPDATE )

UPDATE:

PROC OPTIONS({EXTERNAL};

/= THE UPDATE CONTROLS ALL OPERATIONS. =/
#INCLUDE ‘B:EXTVAR.PLI’;
DCL EDVAR ENTRY,
SUBFIL ENTRY,
EDMTRX ENTRY;
DCL INPUT ENTRY (CHAR(4),CHAR(8Q) VAR):
OPEN FILE(SCREEN) STREAM DUTPUT TITLE( $CON’);
OPEN FILE(CRT) INPUT TITLE(’'SCON’);

PUT

PUT

CALL
DPEN
CALL
CALL
CALL
CALL
OPEN
CALL
PUT
%INCLU
%INCLU
END;

FILE(SCREEN) EDIT(
*INTERACTIVE MODIFIER FOR USGS SOLUTE TRANSPORT MODEL’,
‘EPA PROJECT # CR-811142-01-0,

‘DOUGLAS C. KENT, CO-PRINCIPAL INVESTIGATOR, HYDROGEOLOGIST’,

‘J. ALEXANDER AND L. LEMASTER, PROGRAMMERS®,
*SCHODL OF GEQLOGY, OKLAHOMA STATE UNIVERSITY-,
’(40%5)624~8358, STILLWATER, OKLAHOMA',
‘PL/I VERSION 1. 0 (1984, MARCH)'’ )(7(SKIP aA));
FILE(SCREEN) EDIT(’ENTER THE DATASET NAME TO BE MUDIFIED’
' (INCLUDE ORIVE IDENTIFIER):’)(SKIP(3).A,S5KIP.,A);
INPUT( *CHAR’ ,FILENM);
FILE(SYSUT4) STREAM INPUT TITLE(FILENM) LINESIZE(80);
EDFILE;
EDJCL;
EDVAR:
EDMTRX;
FILE(SYSUT4) STREAM QUTPUT TITLE(FILENM) LINESIZE(80):
SUBFIL;

FILE(SCREEN} EDIT(‘FILE ’,FILENM,’ MODIFIED')(SKIP.A.A.A):

DE ‘B:EDFILE.PLI’;
DE ’B:EDJCL.PLI‘;
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00000010
Q0000020
Q0C0C0I0
Q000C040
00000050
00000060
00000070
Q000080
0Q00C0Ss0
CO0Q0 100
00001 10
00000120
00000130
Q0000140
000C0 150
QC000 160
QOQQ0170
Qo000 180
00000180

Q0000200

Q0000210
00000220
00000230
0000240
00000250
00000260
00000270
Q0000280
00000280
Q0000300
CO0Q00310



==xs TSQ FOREGROUND HARDCCPY =-~x
DSNAME=U11236C . K2.CNTL (EDFILE )

EDFILE: PROC:
/= THE EDFILE SUBROUTINE IS USED TO READ THE FILE TC BE
EPITED. =/ ’
DL

CCUNT
TEMP_NUM1
TEMP_NUM2
1

J

K

L

COUNT 1

DCL DELANK
DO 1 = 1 TO 16&:

GET
COUNT = O:

TEMP_NUM 1

CFILE(SYSUTS)
TLE(SYSUT4)

FILE(SYSUT4}

FILE(SYSUTS)

FILE(SYSUT4)

FIXED BIN,
FIXED BIN,
FIXED BIN,
FIXED BIN,
FIXED BIN,
FIXED BIN,
FIXED BIN,
FIXED BIN;
ENTRY (CHAR(BC) VAR) RETURNS(CHAR(B8Q) VAR);

T FILE(SYSUT4) EDIT(JCL(IY) (A(BO)):

EDITITITLEY (COL{1),A(8C)};
EDITINTIM( 1} .NPMP NX NY . NOMAX, NPNT( {1}, NITRL ),

NUMOBS, ITMAX( 1) .NREC( 1}.NPTPND NCODES.

NPNTMV{ 1) NPNTVLL 1), NPNTDU1) , NPDELS{ 1) . NPNCHV{1})
(COL{1). 17CA(4) )
ECIT(PINT(4),.TOL,PORQS.BETA.S. TIMX(*) TINIT(¢),

XDEL,YDEL .DLTRAT,CELDIS.ANFCTR}
(CoL(),12(a(5)y);
EDIT(NDECAY,NSQRE.DCYTIM,.DENROC, SORBQR, SOREST,

SORBAL)(COL(1),2(A(5})),5(A(10))):
EDIT({ISOLV.IHEAD,FCON,TP,BTM)(COL(1).5(A(4)));

2 DBLANKINUMOBS }:

DO WHILE{COUNT < TEMP_NUM1t},

COUNT = COUNT +
GET FILE(SYSUT4) EDIT{IXDES(COUNT).IYOBS(COUNT))

END;
COUNT = O
TEMR_NUM1

1

(CeL{1),2(a(2)));

= DBLANK(NREC(1));

OC WHILE(COUNT < TEMP_NUMY}:

COUNT = COUNT =+ -
GET FILS{SYSUT4) ZDIT{IX(1,COUNT).IY(1,COUNT),

:

REC{1,Z0UNT},CNRECH( 1.COUNT })
(2oL ), 2(Aa(2)),2(A(8)})):

END:
GET FILE(SYSUTH) EDITUINPT_VPRM, FACT_VRRM)
(COLC1y. AaC1), A(10) )
If INPT_VPRM -= O THEN 20:
I = DELANK({NX)
v = DBLANK(NY!;
o0 K=1 TO J;
GET FILE(SYSUTA} EDIT(VPRM(K, 1)) (COL{1).a(4));
Do L=2 YO I:
GET FILE(SYSUT4) EDIT{VPRM{K,)) (A(4)};
END:
END:
END:

-~

ac

FILE{SYSUT4) ERIT(INPT_THCK,FACT_THCK)

(COLO1Y, AC1),A010) ),

IF INPT_THCK == O THEN DOC;

= DELANKINX):
= DBLANK{NY):

=1 TC
T

2 79 1.

FILE(SYSUT) EDIT(THCK(K, 1)) (COLO1),A{3}): .

T FILE(SYSUTS ) EDITITHCK(K, L)) (A{3));
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Q0000010
20000020
00000013C
00000040
0CO0005Q
00000060
CO00COTO
COCOC08B0
eleiele o)y
Q0C0010C
Q0000110
Q0000120
QoQC0o130
00000140
OC0Q018C
0C0Q016C
000CR170
Q0000180
CCOOC 180
CCoGczoC
0CO0021C
QC000220
Q00C023C
0000024%
00000230
S00C0260
00C0270
Q0000280
ooCC0290
Q0000300
000C0330
QQCOQIZy
Q000C330
Q0000340
CQOCC350
00000380
Q0000370
QCOQC38seC
elelalolecl: e
QC00C4QC
COCL04 10
coeecaze
CoCo430
00C00440
C000045C
CO000CS60
slelalelolirle’
20000480
CooQ0430
CCOCCaCe
SCQ0CENC
oCogCsac
0COOC530
CCLoQ0054C
QOCOCLOESO
elelelelol-T-o]
Q0QQCS7¢C
selsleiel-] 1o
ooCoCsac
S00C0s00
QCO006 10
A0CC08 2T



IF (MOD{L,26)=C) THEN GET FILE(SYSUT4)} SKIP:

END;
END:
END;
GET FILE(SYSUT4) EDIT(INPT_WT FACT_WT)
(COL{1).,A(1),a010));
IF INPT_WT == O THEN DQ;
T = DBLANK(NX):
J = DBLANK(NY};
DO K=t TQ J:
GET FILE(SYSUT4) EDIT(WT(K,1)) (COL({1).Aa(4));
DO L=2 TO I:
GET FILE(SYSUT4) EDIT(WT(K,L)) (A(4));
END;
END:
END:
GET FILE{SYSUT4) EDIT(INPT_RECH.FACT_RECH)
(COL{1I ALY ) ALI0) 1

I INPT_RECH == C THEN DC;
I = DBLANKINXI;
J = DBLANKINY):
B0 K=1 T3 u;
GET FILE(SYSUTZ) EDIT(RECH({K,1)) {COL(1),A{4));
og L=2 TO 1: ,
GET FILE(SYSUT4} EDIT(RECH(K,L)) (aA(4));
END:
END:
END;

GET FILE(SYSUT4) EDIT(INPT_NODEID,FACT_NCDEID)
(coL{1).a(1),a(10));
IF INPT_NODEID =-= O THEN DO:
I = DEBLANK{NX};
J = DBLANKI(NY);
D0 K=1 TD J:

GET FILE(SYSUT4) EDIT(NUDEIDI(K,*}) (COL(1),A("*)):

DC L=2 TO I:
GET FILEZ(SYSUTJL) EDITI(NODEID(K.L)) {(A(1)):
END;
END;
END:
COUNT = O

TEMP_NUMt = DBLANK(NCDODES);
DO WHILE(CQUNT < TEMP_NUMI1}:
COUNT = COUNT =+ 1:

GET FILE(SYSUTA) EDIT(ICCDE{COUNT),FCTRI(COUNT !} . FCTRZECIUNT),

FCTR3I(COUNT).OVERRD{CUOUNT )
(CoL({1),A(2).3(Aa(10)}.A(2));

END;

GET FILE(SYSUT2) EDIT(INPT_CONC,FACT_CONC)

(COL{1). A 1) ALQY )

I7 INPT_CONC == ¢ THEN DO;

DBLANKINX];

DBLANK(NY ) :

0 K=1 TG J;

I
o
o

GET FILE(SYSUTZ) EDIT(CONC(K.1}) (TTL(1},4(4));

0O L=2 7TC I
GET FILE(SYSUT4) EDIT(CONCIK,L)) (A(4));
ZND ;
END;
END; -
COQUNT = 1 .
TEMP_NUM1 = DELANK (NPMF ) ;
00 WHILE{COUNT < TEMP_NUM1};
COUNT = COUNT + 1:
GET FILE(SYSUT4) EDIT
1

{
IF ICHK(COUNT=~%) = THEN DO;

=

-23

ICHK(COUNT-131) (CCL(4), af4):

Q0000630
QOC00B4G
QROO0ESD
QO0006ED
QOCQ0EeTD
0000080
CO00QEsC
QRO0CTOC
OC00C7 10
00000720
0000730
Q0000740
CO0C0T750
00000780
QOQOOT70
QCOLQ7BC
0C0oCo780
2000080C
coo0081C
coO00820
Q0000830
QCO0084C
oCo00850
Ccooo0860
Q0000870
OO00088C
CCOC0880
QOOLR800
Q0000810
00000820
00000930
QCO00940
[elelelelel-LTs)]
QO00O086C
QOC0C9eT0
O0Q0OCR8C
Q0C00980
00001000
00001010
0JAD0 1020
QO00103C
QCo0 1040
Q0001080
00001060
Q0001070
QOCO 1080
Q0Co 1080
0000 11C0
QCOC111D
oQRC1120
CQOC 1130
Q00T 1140
20001188
Q0001160
00001170
Q0001180
0000119¢C
20001200
20001210
co001220
Q0001230
Q0001240
Q0001250
0CC0 1260
oQ0C1270
Q00C 1280



GET FILE(SYSUT4} EDTT(NTIM{COUNT)} NPNT{COUNT) NITP(ZDUNT),
ITMAX(COUNT),
NREC(COUNT ) ,NPNTMV{COUNT }  NPNTVL (COUNT),
NPNTO(COUNT }  NPDELC{COUNT } . NPNCHV{ COUNT ).
PINT(COUNT), TIMX{COUNT) , TINIT(COUNT )
(COL{1),100A14)),304(5)));
COUNT1 = O;
TEMP_NUM2 = DBLANK(NREC(CDUNT});
DO WHILE(COUNT® < NREC(COUNT));
COUNT1 = COUNT1 + 1
GET FILE(SYSUT4) EDIT(IX{COUNT,COUNT1),IY{COUNT,COUNT1},
REC{COUNT,COUNT 1), CNRECH(COUNT , COUNT 1))
(coLtt).2(a(2)),2(a(8)));:
END;
END;
END;
CLOSE FILE(SYSUTa};
END:

coog 1280
000G 1300
00051310
COo01320
Q00013305
Q0001340
Q0CO 1380
2000136¢C
CO0C1370
00001380
000C 1320
QC001400
Q0001410
00001420
CC00 1430
0001440
CO001450
elelsleRT1-1s)



wuns TSO FOREGROUND HARDCOPY ===x
DSNAME =U11236C . K2.CNTL

EDJUCL: PROC

/* THE EDJCL SUBROUTINE IS USED TO EDIT THE JCL FOR THE MODEL.

/DCL ANSWER CHAR(B0) VAR,
ANSWER 1 CHAR(B80) VAR,
1 FIXED BIN:
DCL INPUT ENTRY (CHAR{4),CHAR(BO) VAR),
INPUTR ENTRY (CHAR(4),CHAR(B0) VAR,FLOAT,FLDAT).
DBLANK ENTRY (CHAR(B0O) VAR) RETURNS{CHAR{80) VAR);

PUT FILE(SCREEN) EDIT

(*NOTE: CHECK THE "DISP" ATTRIBUTE FOR THE OQUTLIST AND

_‘GRAPH FILES.’) (SKIP,A,A.SKIP,A):

ANSWER = "Y',
D0 WHILE(ANSWER = 'Y');
PUT FILE(SCREEN) EDIT

{‘THE FOLLOWING IS THE JCL')} (SKIP,A):

DO I=1 TO 16 ;
PUT FILE(SCREEN) EDIT

(EDJCL

(r 7,I.7) *,JCL(I)) (SKIP,A,F(2},A,a(70)):

END;
PUT FILE(SCREEN) EDIT

(DO YOU WISH TO CHANGE ANYTHING (Y/N)

CALL INPUT(’'ANS’,ANSWER):
IF ANSWER = 'Y’ THEN DO:
PUT FILE{SCREEN) EDIT

t') (SKIP,A);

)

( ‘ENTER THE NUMBER OF THE LINE YOU WISH TO CHANGE. ‘,

*(ONLY OME AT A TIME):’) (A,SKIP,A):

CALL INPUTR{’INT', ANSWERT,1,15);
1=DBLANK{ ANSWER1);

PUT FILE(SCREEN) EDIT(JCL(I), ENTER THE COMPLETE LINE

(SKIP,A{72),SKIP,A ,SKIP,A);
CALL INPUT('CHAR’,JCL(I));
END;
END;
END:

¢

Q0000010
00000020
Q0000030
00000040
00000e50
Q0000060
CCoC00T70
oococ0oag
COo000a0
00000100
00000110
CoC00120
Q0000130
CO0C0 140
Q0000150
02000160
0000170
o000 180
o000 180
CoQ00200
Co0C0210
00000220
COC00230
Q0000240
co000250
CoO00260
00000270
20000280
00000230
QO0CL300
0000310
0000320
00000330
Q0000340
00000350



*xxx TS0 FOREGROUND HARDCOPY =nws=
DSNAME=U11236C.K2.CNTL

EDVAR: PROC OPTIONS(EXTERNAL);
/= THE EDVAR SUBROUTINE PROMPTS FOR THE CHANGES TG THE

SINGLE VARIABLES.

*/
%1

(EDVAR

INIT(’CHAR'),
INIT(/INT °),
INIT(‘REAL"),
INIT('NUM *),
INIT('ANS ‘),
INIT( 7)),

FIXED BIN STATIC INIT(4),

ENTRY (CHAR(8C) VAR) RETURNS(CHAR(8C) VAR);

STATIC INIT(O},
STATIC INIT{(Q),.

NCLUDE ‘B:EXTVAR.PLI’;
DCL CHARACTER CHAR(4) STATIC
INTEGER CHAR{4) STATIC
REAL CHAR{4) STATIC
NUMBER CHAR(4) STATIC
ANSWER CHAR(4) STATIC
TYPE CHAR{4)} STATIC
REPLY CHAR(BO) VAR,
UPPER_RANGE FLGAT STATIC INIT(O),
LOWER_RANGE FLOAT STATIC INIT(O).
LEN
VAR_INFO(10) CHAR(80) VAR,
NUMEBER1 FLOAT
NUMBER2 FLOAT
OLDONUM FIXED BIN,
COUNTER1 FIXED BIN,
OLDPMP FIXED BIN,
i CHAR{80) VAR,
TEMPC CHAR({B0) VAR,
TEMPCC CHAR(80) VAR,
TEMPN FLOAT STATIC INIT(O);
DCL DBLANK
D0 COUNTER = t TQ 10;
VAR_INFO(COUNTER) = '/
END;
VERIFY=0;

VAR_INFQ(1) = ‘D0 YOU WISH TO CHANGE ANY OF THE SINGLE VARIABLES

VAR_INFO{2) = ‘ANYTHING OTHER THAN MATRICES (Y/N):';

TYPE = ANSWER:

LEN = 1;

TEMPC = PARMGT():

IF TEMPC = ‘N°

VAR_INFO(1) =
VAR_INFO{2) =
VAR_INFQ(3) =

TYPE = ANSWER;:

LEN = 13

THEN GO TO NDVAR;
"TITLE = *;

TITLE

*CHANGE LY/N):‘:

TEMPC = PARMGT():

IF TEMPC = ‘Y~

VAR_INFO{ 1)
LEN = BO ;
TYPE
TITLE =
END;
VAR_INFD(1) =

VAR_INFD(2) = ‘MINIMUM OF 3, MAXIMUM OJF

VAR_INFO(3) =
TYPE
LEN = 1.

= ANSWER;

THEN DQ;
= 'ENTER NEW VALUE:~’

= CHARACTER:
PARMGT ()

FNY = ll NX

'CHANGE (Y/N):’;

TEMPC = PARMGI(}:

IF TEMPC = ‘Y’

VAR_INFO( *)
LOWER_RANGE
UPPER RANGE
LEN = 4

TYPE =
NX =

THEN DO

"ENTER NEW VALUE:~
3:

NX_LMT;

Wonom

INTEGER:
PARMGT ()

1-26

CLINX_LMT] L

}

0C00C0 10
CO000020
GOCC0030
Q0000040
00000050
00000060
Q0Q0C070
Qo000080
QOL00080
QCOQ0 100
00000110
0000120
Q0000130
COC00 140
CO000 150
00000160
Q000170
Q0000180
Q0000190
QQO00200

- 00000210

00000220
00000230
Q0000240
Q0C00250
COC00260
CO00Q270
o0Q00280
o0000280
00000AQC
Q0CCC3 0
100000320
00000330
QOC0034C
0CO0Q3s0
00000360
0Q0C0o370
00000380
QCoQ0380
00000400
000004132
0C00C0420
00000430
00CQ044C
Q0000450
Q0000480
20000470
QCQ00a80
QC000430
000Q0S00
QQOQOE 10
COQ0C520
QCcoces20
QCO00CS540
CCO0CS550
QCO00560
00000570
QCCOoQ580
slelslelslo}- o)
QCL00600
QeCCoe 10
Q0000620



END;

VAR_INFO(1) = ‘NY = * || NY ;

VAR_INFO(2) = ’'MINIMUM OF 3, MAXIMUM QF ' ||NY_LMT||*.";
VAR_INFO{3) = CHANGE (Y/N):':

TYPE = ANSWER;

LEN = 1; :

TEMPC = PARMGT();

IF TEMPC = ‘Y’ THEN DO:

VAR_INFO(1) = ‘ENTER NEW VALUE:‘ ;
LOWER_RANGE = 3
UPPER_RANGE = NY_LMT;

LEN = 4;
TYPE = INTEGER:
NY = PARMGT():
END;
VAR_INFO(1)} = *‘NPMAX = * || NPMAX ;
VAR_INFO(2) = 'MAXIMUM OF 8850.';
VAR_INFG(3) = 'CHANGE (Y/N):':
TYPE = ANSWER;
LEN = 1; :
TEMPC = PARMGT(}:
IF TEMPC = ‘Y’ THEN DQ;
VAR_INFO{1) = ‘ENTER NEW VALUE:’ ;
LEN = 4;
TYPE = INTEGER;
UPPER_RANGE = 28S50;
NPMAX = PARMGT():
END:
VAR_INFO(t) = "NPTPND = * || NPTPND ;
VAR_INFO(2) = 'QPTIONS = 4,5,8,9:";
VAR_INFO(3) = ‘CHANGE (Y/N):‘;
TYPE = ANSWER;
LEN = 1;
TEMPC = PARMGT():
IF TEMPC = ‘Y’ THEN CO:
VAR_INFO(1) = ‘ENTER NEW VALUE:’ ;
LEN = 4;
TYPE = INTEGER;
NPTPND = PARMGT();

END;

VAR_INFO({1) = 'NUMOBS = ' || NUMOBS ;
VAR_INFO(2) = “MAXIMUM OF °||OBS_LMT|]’'.";
VAR_INFO(3) = ‘CHANGE (Y/N):°;

TYPE = ANSWER;

LEN = t;

TEMPC = PARMGT():

OLDONUM = NUMOES:

IF TEMPC = 'Y’ THEN 0O
VAR_INFD(1) = ‘ENTER NEW VALUE:' ;
LEN = 4;

TYPE = INTEGER:

UPPER_RANGE = 0BS_LMT;

NUMOBS = PARMGT();

END ;

NUMBER1 = NUMOBS;

IFf NUMBERY1 > QOLDNUM THEN DO;
COUNTER = OLDNUM;

00 WHILE(COUNTER < NUMBER1):
COUNTER = CDUNTER +« 1;
TEMPC = COUNTER:

TEMPC = DBLANK{TEMPC):

CVAR_INFO(1) = "ENTER THE "X" COORDINATE OF QOBSERVATION POINT.-’

VAR_INFO(2) = 'VARIABLE "IXOBS(‘ || TEMPC || “)" -
LEN = 2; .
IX0BS{COUNTER) = PARMGT( }:

VAR_INFQ{1) = 'ENTER THE "Y" COCRDINATE OF OBSERVATION POINT. -

1-27

;

S0000630
CO000640
CO000650
00000680
QOO00ETO
jolelnialel-}:Te]
CC000630
COC00700
CO000T 10
00000720
Q0000730
O0000T40
Q0000750
QCO007E0
QOO00770
coQoo78a0
co000790
QOCO0B0O0
Q00008 10
00000820
Q0000830
00000840
coolesso
QOC00860
Q0000870
OC00CB80
0000088C
00000900
00C008 10
00Co0820
0CoCc0930
0000940
00000950
000C0960
CoQoQ870
CO0C0280
CcOoC00880
000C 1000
cO00 1010
co00 1020
cO0C 1030
Cco00 1040
S000 1050
QQCC 1060
CQO00107C
co00 1080
[s10]e o] [oi:To}
COQ0 1100
cOC01110
o000 1120
00001130
20001140
COO01180
Q000 116C
So001170
C0001180
000011980
CO00 1200
cooo1210
CcoC0 1220
coCC 1230
cocQt240
oCC0 1250
CcO00 1260
CCoo1270
200G 1280



VAR_INFQ(2) = 'VARIABLE “IY0BS(’ || TEMPC || “)* '

IYOBS{COUNTER) = PARMGT();

END;

END:

0O WHILE((QOLDNUM > -

COUNTER = Q;
PUT FILE(SCREEN) EDIT( OBSERVATION WELLS')(A};

Y ‘){SKIP,A);

PU
Do

EN

LE
TY
TE

T FILE{SCREEN)} EDIT(® WELL# X
WHILE (COUNTER < NUMBER1);
COUNTER = COUNTER + 1;

IF OLDNUM < COUNTER THEN PUT FILE(SCREEN) EDIT('NEW’')(SKIP,A);

i) & (NUMBER1 > 0));

PUT FILE(SCREEN) EDIT(COUNTER, IXOBS(COUNTER), IYOBS{COUNTER))
(SKIP,X(4),F(3),x(2),a(2),X(2},A(2)};

D,

N = 2;
PE = INTEGER:
MPCC = PARMGT():

COUNTER = TEMPCC;

IF

COUNTER > O THEN DO:

VAR_INFO(1) = -IXOBS(’ || TEMPCC

VAR_INFO(2) = ‘CHANGE (Y/N):’;
TYPE = ANSWER;

LEN = 1;

TEMPC = PARMGT({):

IF TEMPC = ‘Y’ THEN DO;

VAR_INFO(1} = ‘ENTER NEW VALUE:

LEN = 2;

TYPE = INTEGER;

IXOBS(COUNTER) = PARMGT( ):
END;
VAR_INFO(1) = *IYOBS(‘ |[ TEMPCC
VAR_INFO(2) = 'CHANGE (Y/N):';
TYPE = ANSWER: ’
LEN = 1;
TEMPC = PARMGT( }:
IF TEMPC = ‘Y’ THEN DQ:

VAR_INFO(1) = *ENTER NEW VALUE:

LEN = 2:

TYPE = INTEGER;

IYOBS{COUNTER) = PARMGT();
END;

END;

ELSE OLDNUM = =1,
END:
VAR_INFO(1) = *NCOBES = * || NCODES ;
VAR_INFO(2) = "MAXIMUM OF | |NC_LMT|}‘.";
VAR_INFO(3) = 'CHANGE (Y/N}:';

TYPE = ANSWER;

LEN

=1:

TEMPC = PARMGT():
OLONUM = NCODES:

IF TEMRC = ‘v' THEN QC;
VAR_INFQ(1) = "ENTER NEW VALUE:~
LEN = 4

UPPER_RANGE = NC_LMT;

TYPE = INTEGER:
NCODES = PARMGT():

END

NUMBER2 = NCADES:

IF NUMBERZ2 > QOLDNUM THEN DQ;
COUNTER1 = OLDONUM + 1;
00 WHILE{CCOUNTER1 <= NUMBERZ2);

TEMPC = CQUNTER*4:
TEMPC = DELANK(TEMPC):

1-28

VAR_INFO(1) = 'ENTER NODE ICENTIFICATION CODE.

VAR_INFQ{1) = 'ENTER WELL NUMBER (OR O TO CONTINUE):';

IXOBS{COUNTER)

IYOBS(COUNTER)

00001290
OQ00 1300
CO0C1310
0001320
o0CC1330
0Q0C1340
00001350
0C00 1380
00001370
Qoo 1380
Q0001390
0C001400
0C001410
00001420
0001430
0000 1440
QOGO 1450
00001460
00001470
Q0001480
Q0001490
Q0CO15Q0
00001510
00001520
Q0001530
00001540
Q0001650
Q0001560
COCo1870
Q000 1580
0QOQ 1590
0000 160Q
COC01610
Co001620
Q0001830
Q00016840
Q0001850
Q0001680
Q0001670
00001680
QOO0 1690
0Cc001700
Q0001710
Q0001720
Q0001730
0C00 1740
Q0001750
QCQ01760
Q0001770
QTo01780
S0031730
Q2001800
Q0001810
QC001820
CQ00 1830
QOO0 12840
QCOLC 1850
QCo01860C
00001870
oo001880C
QC00189C
QoC00190C
Q0001810
CC00 1820
QCQ0 1830
Q0001940



VAR_INFO(2) = 'VARIABLE "ICODE(’ || TEMPC []| “)" .- 0000 1850

LEN = 2; 0000 1960
TYPE = INTEGER: 00001870
ICODE(COUNTERT) = PARMGT(): 00001880
VAR_INFO(1) = 'ENTER CORRESPONDING LEAKANCE (FT==2/SEC).’;: 000C 1990
VARTINFO(2) = 'MAXIMUM LENGTH OF 10. REAL NUMBER.'; 00002000
VAR_INFQ{3) = 'NOTE: FT**2/SEC = GPD/FT * 1,54723 E-6': 00002010
VAR_INFO(4) = *VARIABLE "FCTR1{‘ || TEMPC || ‘)" :; 00002020
LEN = 10: 00002030
TYPE = REAL;: 00002040
FCTR1(COUNTER1)} = PARMGT(): G0002050
VAR_INFD(1) = ‘ENTER CONCENTRATION FOR ICODE (MG/L) 00002060
VAR_INFO{2) = 'MAXIMUM LENGTH OF 10, REAL NUMBER. 00002070
VAR_INFO(3) = 'VARIABLE "FCTR2(‘ || TEMPC || 7)*" o 00002080
FCTR2{COUNTER1) = PARMGT(); 00002080
VAR_INFO{1) = ‘ENTER OPTION TO RETAIN RECHARGE MATRIX VALUES :’; 00002100
VAR_INFO(2) = * Q) RETAIN VALUES.': oo002110
VAR_INFO(3) = * 1) USE VALUE OF FCTR3.’; coco2120
VAR_INFO(4) = ‘VARIABLE "OVERRD(’ || TEMPC [] )" :7; 00002130
LEN = 2; 00002140
TYPE = INTEGER; 00002 180
OVERRD(COUNTERt) = PARMGT(); C0C02160
IF { OVERRD(COUNTER1)=’ ¢’ ) COCO2170
THEN FCTR3(COUNTER?)=" 0. 00002180
ELSE DO ; 00002190
VAR_INFD(1) = ‘ENTER RECHARGE/DISCHARGE FOR ICODE (FT/SEC).’: 00002200
VAR_INFD(2) =’NEGATIVE FOR RECHARGE, POSITIVE FOR DISCHARGE.’; Q0002210
VAR_INFO(3) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER.': 00002220
VAR_INFD(4) = *NOTE: FT/SEC = IN/YR * 26.7918 E-10'; Q0002230
VAR_INFG(5) = 'ENTER VARIABLE “FCTR3(’ || TEMPC || *)* :7; 00002240

LEN = 10; 00002250
TYPE = REAL; 00002260
FCTR3(COUNTER1) = PARMGT(); 00002270
END; 00002280
COUNTER1 = COUNTERY + 1; 00002290
END; 00002300
END; 00002310
DO WHILE{{QLDNUM > =1) & (NUMBER2 > Q)): 00002320
COUNTERT = 1; 00002330
PUT FILE(SCREEN) EDIT( NODEID CODES')(X(18),A); 00002340
PUT FILE(SCREEN) EDIT 00002350
(+ 1ICODE# ICODE FCTRY FCTR2 FCTR3  OVERRD') C0C02360
(SKIP,A); 00C02370
DO WHILE{COUNTERY <= NUMBER2): 00002280

IF QLDNUM < COUNTER1 THEN PUT FILE(SCREEN)} EDIT('NEW‘)(SKIP,A); 00002330
PUT FILE(SCREEN) EDIT(CDUNTER1Y,ICODE(COUNTER?),FCTR1(COUNTER1), 00002400

FCTR2(COUNTER®) , FCTR3(COUNTER1) .OVERRD(COUNTER1)) (SKIP.X(8&), 00002410
F(2),X(5),A02),3(X(1).A(10)}),X(7),a(2)}); 20052420
COUNTER1Y = COUNTERt + 1; C00C2430
END; 20002440
VAR_INFO(1) = ENTER ICODE NUMBER (OR O TO CONTINUE}: 00002450
LEN = 2 00002460
TYPE = INTEGER; Q0062470
TEMPCC = PARMGT( }; . OCO024B0
COUNTER1 = TEMPCC; 00002490
iF COUNTERY > O THEN O 0CO02500
VAR_INFO(1) = ICODE(’ || TEMPcC || <) = - || ICODE(COUNTER1) ; 0QOO02510
VAR_INFO(2) = ‘CHANGE (Y/N):’; COQ0252C
TYPE = ANSWER;: CC002530
LEN = 1; 00002540
TEMRC = PARMGT(): 00002550
IF TEMPC = ‘¥’ THEN DO; 0C002560
VAR_INFO(1) = 'ENTER NEW VALUE:’ ; 00002570

LEN = 2 . 00002580
TYPE = INTEGER; . 00002590
ICODE(COUNTER1) = PARMGT(): COC0238C0

I-29



END:

VAR_INFO(1) = *FCTR2(’ || TEMPCC || “) = * || FCTR2(COUNTER1) ;

[| 7Y = ¢ ]| FCTRI(COUNTERY) ;

VAR_INFO(1) = "FCTR1(’ || TempCe
VAR_INFO(2) = ‘CHANGE (Y/N):";
TYPE = ANSWER;

LEN = 1; .

TEMPC = PARMGT():

IF TEMPC = 'Y’ THEN DO;
VAR_INFO(1} = “ENTER NEW VALUE:' ;
LEN = 10: .

TYPE = REAL: ’
FCTR1{COUNTER1) = PARMGT():

END:

VAR_INFO(2) = ‘CHANGE (Y/N):‘:

TYPE = ANSWER;

LEN = 1;

TEMPC = PARMGT();

IF TEMPC = ‘Y’ THEN DO;
VAR“INFO(1) = "ENTER NEW VALUE:’
LEN = 10; i
TYPE = REAL;

FCTR2(COUNTER1) = PARMGT():
END:
VAR_INFO(1) = ‘CVERRD(' || TEMRCC ||

VAR_INFO(2) = 'CHANGE (Y/N):‘;

TYPE = ANSWER;

LEN = 1;

TEMPC = PARMGT():

IF TEMPC = 'Y’ THEN DO;
VAR_INFO(1) = ‘ENTER NEW VALUE
LEN = 2;

TYPE = INTEGER;

OVERRD(COUNTER1) = PARMGT():
END; :
IF ( OVERRD(COUNTER1)a‘ 0O' )

.t

THEN FCTRI{COUNTER1)=" 0.
£LSE DO :
VAR_INFO(1) = ‘FCTR3(’ |{| TEMPCC |]

VAR_INFO(2) =

‘NEGATIVE FOR RECHARGE, POSITIVE FOR DISCHARGE. ;

VAR_INFD(3) = ‘CHANGE (Y/N):’:
TYPE = ANSWER:

LEN = 1.

TEMPC = PARMGT():

IF TEMPC = ‘Y’ THEN DO:

VAR_INFO( 1)} = "ENTER NEW VALUE:’

LEN = 10;
TYPE = REAL:
FCTRI(COUNTER1) = PARMGT();
END;
END;

END:
ELSE QLDNUM = =1

END;

VAR_INFO(1) = 'S = ' || § :

VAR_INFO(2) = ‘O FOR STEADY FLOW PROBLEMS.-

VAR_INFO(3) = ‘CHANGE [Y/N):-:
TYPE = ANSWER;

LEN

= 1

TEMPC = PARMGT():

IF TEMPC = 'y* THEN D3;
VAR_INFO(1) = 'ENTER NEW VALUE: "’
LEN = 5.

TYRPE = REAL:

S

2 PARMGT();

END;

I-39

'y = + || OVERRD(COUNTER1);

|| FCTRI(COUNTERY);

Q0002610
00002620
00002830
Q0002640
00002650
0CC02660
CoC02670
0Q002680
00002690
oQ002700
00002710
Q0002720
0Qo02730
Q0002740
00Q02750
00002760
00002770
00002780
Q0002790
Cc0C02800
00002810
00002820
0002830
00002840
00002850
00C028860
00002870
00002880
00002830
00002900
Q0002910
00002520
QoC02230
0002840
00002950
00002960
0002970
00002380
OCC02980
©0C03000
C00C3010
Q0003020
Q0003030
CoCo3cac
00C03050
00003060
0003070
Q0003080
Q0003080
COo03100
0CC03110
©0C03120
CO0Q3 130
00003140
SC203150
C0Q031860
O0CQ3170
Q0003180
C0C03130Q
COQ03200
00003210
20003220
00003230
c0Q03240
CO0Q3250
00003260



VAR_INFO(1) = ‘NPMP = * |} NPMP ; 00003270

VAR_INFO(2) = ‘MAXIMUM OF | |PMP_LMT||’."; 00003280
VAR_INFO(3) = 'CHANGE (Y/N):'; 00003290
TYPE = ANSWER; QQOC3300
LEN = 1; 00003310
OLDPMP = NPMP; 00003320
TEMPC = PARMGT(): A 00003330
IF TEMPC = ‘Y’ THEN DO; . 00003340
VAR_INFO(1) = *ENTER NEW VALUE:’ ; 00003250
UPPER_RANGE = PMP_LMT; 00003360
LEN = 4; 00003370
TYPE = INTEGER;~ 00003380
NPMP = PARMGT() ; QOOQ3380
END: 00003400
COUNTER1 = 1; 20003410
NUMBER2 = NPMP; 00003420
00 WHILE{COUNTER1 = 4 | COUNTER1 <= NUMBERZ ); 00003430
PMP = COUNTERY; 00003440
PMP + DBLANK(PMP); 00003450
IF COUNTER1 > 1 THEN DO; 00003460
VAR_INFQ(1) = ‘PUMPING PERIQD * || PMP ; 00003470
VAR_INFO(2) = 'ICHK = * || ICHK(COUNTER1-1); Q0003480
VAR_INFO{3) = 'CHANGE (Y/N):’: 00003480
LEN = 1; 00003500
TYPE = ANSWER: ) 0C003510
TEMPC = PARMGT(); 00003520
TEMPCC = ICHK(COUNTER1-1); ‘ 00003530
IF TEMPC = 'Y’ THEN DO; 00003540
VAR_INFO{1) = rENTER NEW VALUE:’ ; 00003850
TYPE = INTEGER; 00003560
ICHK({COUNTZIR1 - 1} = PARMGT(); 0Q003570
END; : 00003580
IF TEMPCC = ‘O’ | OLDPMP < COUNTER1 THEN DO; 00002590
NTIM(COUNTER1)s’  O-: 00003600
NPNT(COUNTERY )=’ O’ 00003610
NITP{COUNTER1)s* ©Or; 00003620
ITMAX(COUNTER1 )=’ 0 0000630
NREC(COUNTER1 )=’ o 00003640
NPNTMV{COUNTER{}=a*  Q'; 00003650
NPNTVL(COUNTERt )=’ Q7 , 00003660
NPNTD(COUNTER1)=’ Q' QOQ03670
NPDELC(CGUNTER1)=’ 0O’ 00003680
NPNCHV(COUNTER1)='  ©'; 00003690
PINT(COUNTERt)=' Q.’; QC003ITCO
TIMX({COUNTER1}x’'  O.°;: 00003710
TINIT(COUNTER1)=' ©O.'; . Q0003720
END: 00003730
END; 00003740
IF COUNTERY = 1 | ICHK(COUNTER? - 1) = *4’ THEN DO;: oQCC3ITS0
VAR_INFO(*) = 'PUMPING PERIOD * || PMP : Q00C3780
VAR_INFO(2) = *NTIM = * || NTIM(COUNTER1} ; 00003770
VAR_INFO(3) = *CHANGE (Y/N):': 20003780
LEN = 1; ololalolcy{:To}
TYPE = ANSWER; Q0003800
TEMPC s PARMGT(): Q0003810
IF TEMPC = ‘Y’ THEN DO: 00003820
VAR_INFO{1) = *ENTER NEW VALUE:’ Q0003830
UPPER_RANGE = 100; 00003840
LEN = &; QOO0IBSE0
TYPE = INTEGER; 00003860
NTIM(COUNTER1) = PARMGT(): QOOCIET0
END; 00003880
VAR_INFO(1) = 'PUMPING PERIOC ' || PMP ; " QQO03BS0
VAR_INFO{2) = 'NPNT = - || NPNT{COUNTER1) : : 00003900
VAR_INFG(3) = ’CHANGE (Y/N):’; . 000C3910
LEN = 1; 00003320
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TYPE = ANSWER;
TEMPC = PARMGT():
IF TEMPC = 'Y’ THEN DO;
VAR_INFO(1) = ‘ENTER NEW VALUE:’ ;
LEN = 4;
TYPE = INTEGER;
NPNT{CDUNTER1} = PARMGT():
END;
VAR_INFO{1) = ‘PUMPING PERIOD * || PMP ;
VAR_INFG(2) = 'NITP = ’ || NITP(COUNTER}) :
VAR_INFO(3) = *CHANGE (Y/N):’;
LEN = 1;
TYPE = ANSWER;
TEMPC = PARMGT():
IF TEMPC = ‘Y‘ THEN DO;
VAR_INFO(1) = ‘ENTER NEW VALUE:’
LEN = 4; P
TYPE = INTEGER:
NITP(COUNTERY) = PARMGT():

END;

VAR_INFD{1) = ‘PUMPING PERIOD * || PMP ;
VAR_INFO(2) = ‘ITMAX = ‘' || ITMAX({COUNTER1)
VAR_INFO(3) = ‘CHANGE (Y/N):';

LEN = 1;

TYPE = ANSWER:
TEMPC = PARMGT():
IF TEMPC = ‘Y’ THEN DO;
VAR_INFO(1) = ‘ENTER NEW VALUE:‘/ .
LEN = 4:
TYPE = INTEGER:
ITMAX(COUNTERY) = PARMGT();

END:
VAR_INFO(1) = ‘PUMPING PERIOD ' || PMP ;
VAR_INFO(2) = 'NPNTMV = || NPNTMV(COUNTERY)

VAR_INFO(3) = ‘CHANGE (Y/N):‘;
LEN = t;
TYPE = ANSWER:
TEMPC = PARMGT():
IF TEMPC = 'Y’ THEN DO:
VAR_INFO{1) = ‘ENTER NEW VALUE:’' ;
LEN = 4;
TYPE = INTEGER;
NPNTMV({COUNTERY) = PARMGT():
END;
VAR_INFD(1)
VAR_INFG{(2)
VAR_INFG{3)
LEN = 1:
TYPE = ANSWER:
TEMPC = PARMGT():
IF TEMPC = 'Y’ THEN DO:
VAR_INFO(%) = ‘ENTER NEW VALUE:’ |
LEN = 4;
TYPE = INTEGER:
UPPER_RANGE = 2;
NPNTVL{COUNTER?) = PARMGT();

*PUMPING PERIOD * || PMP

TCHANGE (Y/N):’;

END;

VAR_INFO{!} = 'PUMPING PERIOD * || PMP ;
VAR_INFO(2) = 'NPNTD = - |] NPNTD(COUNTER1)
VAR_INFO(3) = ‘CHANGE (Y/N):’;:

LEN = 1;

TYPE = ANSWER:

TEMPC = PARMGT():

IF TEMPC = 'Y+ THEN DO: -
VAR_INFO(1) = 'ENTER NEW VALUE:' ;
LEN = 4;
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'NPNTVL = © || NPNTVL(COUNTER1) ;

00C03830
00003940
00003950
00003960
00003870
00003980
00003990
00004000
0G0040 10
00004020
00004030
00004040
00004050
00004060
00004070
00004080
000040890
00004 100
00004110
20004120
00004130
00004 140
©0004 150
00004 160
00C04 170
00004 180
00004190
00004200
00004210
00004220
00004230
00004240
00004250
00004260
0C004270
00004280
00004290
00024300
00004310
00004320
00C04330
CO004340
00004350
00004360
00004370
00004380
00004390
00004400
00004410
00004420
00C04430
00004440
00004450
00004460
00004470
00004480
00004430
00004500
00004510
00004520
00004530
00004540
0C004550
00004560
00004570
00004580



TYPE s INTEGER:
UPPER_RANGE = 2;
NPNTD{COUNTER1) = PARMGT():

END;

VAR_INFO(1) = ‘PUMPING PERIOD ‘' || PMP ;

VAR_INFO(2) = ‘NPDELC = -

VAR_INFO(3) = ‘CHANGE (Y/N);':

LEN = 1;
TYPE = ANSWER:

TEMPC = PARMGT();
THEN DO;
VAR_INFO(1t) = “ENTER NEW VALUE:' ;

IF TEMPC = ‘Y’

LEN = 4;

TYPE = INTEGER;
UPPER_RANGE = 1;
NPDELC{COUNTER1) = PARMGT{();

END:

VAR_INFD(1) = ‘PUMPING PERIOD

VAR_INFO(2) =

VAR_INFO{3) = ‘CHANGE (Y/N):’:

LEN = 1;
TYPE = ANSWER;

TEMPC = PARMGT();

IF TEMPC = ‘Y’

LEN = 4;

TYPE = INTEGER;
UPPER_RANGE = 2:
NPNCHV{COUNTER1) = PARMGT():

END;

|| Pmp
"NPNCHV = * || NPNCHV(COUNTER1)
THEN DO;
VAR_INFO(1) = ‘ENTER NEW VALUE:’ ;
Il pmp

VAR_INFG(1} = ‘PUMPING PERIOD -

VAR_INFO(2) = 'PINT = ¢

VAR_INFO(3)} =
LEN = 1
TYPE = ANSWER;

"CHANGE (Y/N):';

TEMPC = PARMGT():

IF TEMPC = 'y’

THEN DO:

VAR_INFO(1) = ‘ENTER NEW VALUE:~’

TYPE = REAL;
LEN = 5;

PINT{COUNTER1)

ENC;

NUMBER1 = §;

IF NUMBER1 ==
VAR _INFO(1)
VAR _INFO(2)
VAR _INFO(3)
VAR_INFO(2)
LEN = 1;

—

TYPE = ANSWER:

it ¥ nwQ

= PARMGT():
THEN DO:

"PUMPING PERICOD * || PMP ;
'TIMX = ' || TIMX(COUNTER1)

"NOTE: MUST BE NONZEROD .’

‘CHANGE (Y/N):*;

TEMPC = PARMGT():

IF TEMPC = ‘Y

VAR_INFO( 1)

TYPE = REAL;

LEN = 5;

THEN 20;

= 'ENTER NEW VALUE:’

TIMX{COUNTER1) = PARMGT():

END;
VAR_INFO( 1)
VAR_INFO(2)
VAR_INFO(3)
VAR_INFO(4)
LEN = 1;

TYPE = ANSWER:

PUMPING PERIDD

‘TINIT = ¢ || TINIT(COUNTER1)

i

PMP

‘NOTE: MUST BE NONZEROD.-

‘CHANGE (Y/N):";

TEMPC = PARMGT():

IF TEMPC = ‘Y-

THEN 20

VAR_INFO(1) = "ENTER NEW VALUE:’
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|| NPDELC(COUNTER1)

|| PINT(COUNTER1) :

Q0004530
C0C04600
00004810
Q0004620
00004630
o0QQ4640
000046350
00004660
00004670
QCO04680
00004690
Q0004700
00004710
Q0004720
Q0Q0aT30
00004740
Q0004750
Q004760
Q0004770
Q004780
Q0004790
00004800
00004810
QCO04B20
S0004830
Q0004840
Q0004850
elolaiel }:1-To]
Q0004870
Q0004880
00004890
QOCD4900
Q00049 10
00004320
Q0004830
Q000284¢
O00Q4950
00004960
QQC04397C
oo00N49280
Q0004990
00005000
Q0050110
Q0005020
00CQ5030
Q0005040
00005050
0OC00S060
Q0005070
QCOCSE08C
QCOCS080
QL0005 100
000051140
c000%120
OCO0S 130
CO0C5 140
QCCCE 150
Q0005160
00008170
QCOCE 180
Co005190
QC005200
Q0005210
GCo05220
Q0005230
0008240



TYPE = REAL:
LEN = §;
TINIT{COUNTERt) = PARMGT();

END;
END;
ELSE DO;
TIMX(COUNTERY) = ° 0O;
TINIT{COUNTER1) = ' 0
END;
VAR INFQ(1} = ‘PUMPING PERIOD * || PMP ;
VARCINFO(2)} = 'NREC = + || NREC{COUNTER1Y) :
VARCINFO{3) = 'MAXIMUM OF ‘}|NR_LMT}]|’.";
VAR_INFO(4) = ‘CHANGE (Y/N):*;
LEN = 1

TYPE = ANSWER:
TEMPC = PARMGT();
OLDNUM = NREC{COUNTER1};
IF TEMPC = 'Y’ THEN DO:
VAR_INFO(1) = ‘ENTER NEW VALUE:’ ;
UPPER_RANGE = NR_LMT;
LEN = 4;
TYPE = INTEGER;
NREC(COUNTER1) = PARMGT();

END;

NUMBERt = NREC{COUNTER1):

IF NUMBER1 > QLDNUM THEN DO;
COUNTER = QOLDNUM:
DO WHILE(CDUNTER < NUMBER1);

COUNTER = COUNTER + 1;

TEMPC = COUNTER;

TEMPC = DELANK(TEMPC):

VAR_INFO(1) = ‘ENTER THE X COORDINATE OF THE PUMPING OR‘;
VAR_INFO(2) = "INJECTION WELL.';

VAR_INFO(3) = ‘VARIABLE "IX(' || TEMPC || *)» ./,

LEN = 2.

TYPE = INTEGER:

IX({COUNTER1,COUNTER) = PARMGT():

VAR_INFO( 1} = *ENTER THE Y COORDINATE OF THE PUMPING OR’;
VAR_INFO{2) = ‘INJECTION WELL.‘:

VAR_INFO{3) = 'VARIABLE *IY(’ || TEMPC || ") :*;
IY(COUNTER1T,COUNTER) = PARMGT();

VAR_INFO(1) = ‘ENTER THE RATE (FT==3/SEC).’:

VARTINFO(2) =

‘POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.';
VAR_INFO{3) = ‘MAXIMUM LENGTH DF 3, REAL NUMBER.';
VAR_INFO(4} = 'NOTE: FT*=3/SEC = GAL/MIN * 0.0022278";
VAR_INFD{S) = 'VARIABLE "REC{’ || TEMPC || ")* :{.

TYPE = REAL:

LEN = 8

REC(CCUNTERt.COUNTER) = PARMGT();

TEMPN = REC(COUNTER1,COUNTER);

If TEMPN < O THEN DO;
VAR_INFO(1) = 'ENTER THE CONCENTRATICN OF THE INJECTED';
VAR_INFO{2)} = 'FLUID (MG/L).":
VAR_INFO{3) = 'MAXIMUM LENGTH GF 8, REAL NUMBER. ‘;

VAR_INFO{4) = 'VARIABLE "“CNRECH(' || TEMPC || "}* :*;
TYPE = REAL;
LEN = 8,
CNRECH(COUNTERY,COUNTER) = PARMGT();
END;
ELSE CNRECH{COUNTER®Y,COUNTER) = 0.0
END;

END;

DO WHILE(({DLDNUM > -1} & (NUMBER1 > 0));
COUNTER = O
PUT FILE(SCREEN) EDIT('PUMPING/INJECTION WELLS’)(X(7),4};

Q0005250
00005260
coOCS270
00005280
QCR05280
CO0CS5300
Q0008310
00005320
00005330
CO005340
Q0008350
O0005360
00005370
00005380
00005380
0CQ05400
00005410
00005420
00008430
00005440
CO008480
00005460
Q00Q5470
o005480
00005430
0o00SE00
00005510
00005520
GOO0SE30
Q000%540
OCO0S5550
COQ0E560
QCQOS570
00008580
00005580
QOCO5600
COC0%6 10
00008620
00C0S630
00008640
QCOOB650
Q0005660
Q0C0567¢
00Q0%680
Q0005680
000CS700
00005710
Q0QOS5720
00005730
QQOOS740
CO00S750
Q0005760
Q0005770
Co0Cs780
CO00s5730
CO005800
Cooos8 1¢
Qooo5820
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0005840
Q0005850
0005860
Coo0587¢
00005880
00C0s82Q
Co00530C



PUT FILE{SCREEN) EDIT

(I

WELL# X Y REC CNRECH’)

{SKIP.A):
DO WHILE(COUNTER < NUMBER1);

COUNTER = COUNTER + 1;
IF QLDNUM < COUNTER THEN PUT FILE(SCREEN)
EDIT(’'NEW’)(SKIP,A);

PUT FILE{SCREEN) EDIT(COUNTER,IX(COUNTERt,COUNTER),

IY(COUNTER1,COUNTER),REC(COUNTERt, COUNTER),

CNRECH(COUNTERT,COUNTER) J(SKIP.X(4) ,F(2),X(1),2(X(4}.A(2)),

A(10).X(1},A(10));

END;

VAR_INFG(1) = ‘ENTER WELL NUMBER (OR O TO CONTINUE):’;

LEN = 2;

TYPE = INTEGER;
TEMPCC = PARMGT();
COUNTER = TEMPCC;

IF COUNTER > O THEN DO;

VAR_INFO(1) = ‘PUMPING PERIOD ‘< || PMP ;
VAR_INFO(2) = ’

*1x(' || TEMPCC || ‘) = ¢ |] IX(CUOUNTER1,COUNTER)
VAR_INFO(3} = ‘CHANGE (Y/N):‘;

LEN = 1;

TYPE = ANSWER:

TEMPC = PARMGT():

IF TEMPC = ‘Y’ THEN.DO:
VAR_INFG(1) = 'ENTER NEW VALUE:’ ;
LEN = 2;
TYPE = INTEGER;
IX(COUNTER1,COUNTER) = PARMGT();

END;

VAR_INFC(1) =

“1v(c || TEMPcC || ) = ¢ || IY(COUNTER?,COUNTER)
VAR_INFO{2) = ‘CHANGE (Y/N):’;

LEN = 1;

TYPE = ANSWER:

TEMPC = PARMGT():

IF TEMPC = 'Y’ THEN DO:
VAR_INFO( 1) = ‘ENTER NEW VALUE:~
LEN = 2;

TYPE = INTEGER;
IY{COUNTERY,COUNTER)} = PARMGT();
END;
VAR_INFO{1) =

‘REC(’ || TEMPCC || *) = * || REC(COUNTER1,COUNTER) ;

VAR_INFO(2) = "CHANGE {Y/N):’;
LEN = 1;

TYPE = ANSWER;

TEMPC = PARMGT():

IF TEMPC = ‘Y’ THEN 00;

VAR_INFD{1) = ‘ENTER NEW VALUE:-

TYPE = REAL:

LEN = 8;

REC(COUNTER1.COUNTER) = PARMGT();
END;

TEMPN = REC{COUNTER1Y,COUNTER};
IF TEMPN < Q THEN DO:
VAR_INFQ(1) =

*CNRECH(* || TEMPCC || “) = ¢ || CNRECH{COUNTER1,COUNTER);

VAR_INFO(2} = "CHANGE (Y/N):-;:

LEN = 1;

TYPE = ANSWER;

TEMPC = PARMGT();

IF TEMPC = 'Y’ THEN DO; :
VAR_INFO(1) = 'ENTER NEW VALUE: " ;
TYPE = REAL;
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00005910
00005920
00005930
00005940
00005850
00005960
00005970
00005980
00005990
00006000
000060 10
00006020
00006030
00006040
00006050
00006060
Q0006070
Q0006080
CO006080
00006 100
00006110
C0006 120
00008 130
00006 140
00006 150
00006 160
00006170
00006 180
00006 190
00006200
00006210
00006220
00006230
00006240
00006250
00006260
00006270
00006280
00006290
00006300
000063 10
00006320
00006330
00006340
00006350
00008360
00006370
00008380
00006390
00006400
CO0064 10
00006420
00006430
00006440
00006450
0GO06460
00006470
00008480
00006490
COCO8500
000065 10
00006520
00006530
00006540
00006550
00006560



LEN = 8;

CNRECH{COUNTER1,COUNTER) = PARMGT();

£ND;
END:
ELSE CNRECH(COUNTER1,COUNTER) =
END;
ELSE OLONUM = -1
END;
END:
COUNTER1 = COUNTER1 + 1;
END;
VAR_INFO(1) = rTOL = * || TOL

VAR_INFO(2) = ‘USUALLY LESS THAN .01

VAR_INFO(3) = ‘CHANGE (Y/N):’;

TYPE = ANSWER:

LEN = 1;

TEMPC = PARMGT();

IF TEMPC = ‘Y’ THEN DO:
VAR_INFO( 1) = ‘ENTER NEW VALUE:”

LEN = 5;
TYPE = REAL;
TOL = PARMGT();
END;
VAR_INFO(1) = ‘POROS = * || POROS ;

VAR_INFO(2) = "CHANGE (Y/N):*;

TYPE = ANSWER;

LEN = t;

TEMPC = PARMGT():

IF TEMPC = 'Y’ THEN DO;
VAR_INFG(1) = "ENTER NEW VALUE:~’
LEN = 5
TYPE = REAL;

POROS = PARMGT();

END; ’ .

VAR_INFO{1) = ‘BETA = ' || BETA ;

VAR_INFO(2) = ‘CHANGE (Y/N):’;

TYPE = ANSWER;

LEN = 1t

TEMPC = PARMGT();

IF TEMPC = 'Y’ THEN DQ;

LEN = §5;

VAR_INFO{1)} = *ENTER NEW VALUE:’
TYPE = REAL:

BETA = PARMGT(};

END;

VAR_INFO(1) = *XDEL = * || XDEL :

VAR_INFO(2) = 'CHANGE (Y/N}:‘;

TYPE = ANSWER:

LEN = 1;

TEMPC = PARMGT( };

IF TEMPC = ‘Y-+ THEN DO;
VAR_INFO{1) = ‘ENTER NEW VALUE:'
LEN = 5;

TYPE = REAL:
XDEL = PARMGT():

END:

VAR_INFO{1) = *YDEL = * || YDEL

VAR_INFQ{2) = ‘CHANGE (Y/N):’':

TYPE = ANSWER:.

LEN = 1;

TEMPC = PARMGT();

IF TEMPC = Y+ THEN DO;
VAR_INFD(1) = "ENTER NEW VALUE:"
LEN = §;

TYPE = REAL;
YDEL = PARMGT{):

.
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Q008570
00006580
Q0006590
QQ0OBE00
00006610
00006620
Q000630
00006640
00006650
Q0006660
00006870
Qo006680
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0000E7 10
Q0006720
00008730
Q0006740
COC06 750
00006760
000067 TO
00006780
00006730
0000€8C0
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OO006R20
00006330
00006840
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Q0006860
00006870
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00006900
0000E310
00006320
00006330
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00006350
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00008370
00006980
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000070430
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0007080
oCO07090
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OCOOT 110
Q0007120
QCO07 130
CCOO7 140
C000T 150
00007 160
Q0007170
0Co07180
QCOOT 180
Q0007200
Q0007210
CcoCQ7220



END;
VAR INFO(1) = ’DLTRAT = * || DLTRAT ;
VAR_INFO(2) = 'CHANGE (Y/N):”;
TYPE = ANSWER;
LEN = 1
TEMPC = PARMGT():
IF TEMPC = ‘Y’ THEN DQ:
VAR_INFO(1) = *ENTER NEW VALUE:’ ;
LEN = 5,
TYPE « REAL:
DLTRAT = PARMGT();
END;
VAR_INFO(1) = ‘CELDIS = / || CELDIS ;
VAR_INFD(2) = ‘VALUE BETWEEN O AND 1.0 .’;
VAR_INFO(3) = ‘CHANGE (Y/N):":
TYPE = ANSWER;
LEN = 1;
TEMPC = PARMGT{();
IF TEMPC = 'Y’ THEN DO;
VAR_INFO(1) = *ENTER NEW VALUE:’ ;
LEN = §;
TYPE = REAL;
UPPER_RANGE = 1 ;
CELDIS = PARMGT{);
END;
VAR_INFO{1) = ‘ANFCTR = ' || ANFCTR ;
VAR_INFQ(2) = *USE 1.0 FOR HOMOGENEQUS AQUIFER.
VAR_INFO(3) = ‘CHANGE (Y/N):‘:
TYPE = ANSWER:
LEN = 1;
TEMPC = PARMGT():
IF TEMPC = 'Y’ THEN DO;
VAR_INFO(t) = ‘ENTER NEW VALUE:’ ;
LEN = 5;
TYPE = REAL;
ANFCTR = PARMGT(}:

END:
VAR_INFO(1) « 'NDECAY = ‘' || NDECAY ;
VAR_INFO(2) = ‘CHANGE (Y/N):';
IF NDECAY = * 0’ THEN DO;
LEN=1;
TYPE=ANSWER;

TEMPC=PARMGT( ):
IF TEMPC='Y‘ THEN DO;
NDECAY = ~ 17

LAY

+

VAR_INFO(*) = *ENTER DECAY HALFLIFE (YEARS).’:

VAR_INFO(2) = 'MAXIMUM LENGTH OF 10, REAL NUMBER.':

VARCINFO{3) = ‘VARIABLE *“DCYTIM" :';
LEN = 10;
TYPE = REAL:
DCYTIM = PARMGT(};
END:
END;
ELSE DO
LEN=1;
TYPE=ANSWER;
TEMPC=PARMGT( }:
IF TEMPC=’Y’ THEN DO;
NDECAY = * 0°;
DCYTIM = C.";
END:
ELSE DO;
VAR_INFO({1) = '‘DCYTIM = ° || DCYTIM;
VAR_INFO(2) = ‘CHANGE (Y/N):"; .
LEN=1:
TYPE=ANSWER;
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00007230
00007240
00007250
00007260
00007270
Q07280
Co007220
00GO7300
00007310
Q0007320
00007330
00007340
00007350
00007360
00007370
00007380
00007380
00007400
00007410
00007420
Q0007430
00007440
00007450
Q007460
00007470
Q0007480
00007490
00007500
00007510
QOOOTS20
00007530
00007540
0007550
0D0QTS60
QOQOTS70
00007580
00007590
00007600
00007610
00007620
00007630
00007640
00007650
00007660
00007670
00007680
00007690
00007700
00007710
0007720
00007730
00007740
00007750
QOQQ7760
00007770
00007780
QQOOT 780
00007800
0CCOT810
00007820
00007830
00007840
00007850
COQOTEEC
00007870
00007880



TEMPCEPARMGT( ) ;
IF TEMPC='Y’ THEN DO;
VAR_INFO(1) = ‘ENTER NEW VALUE:':

LEN = 10;

TYPE = REAL:
DCYTIM = PARMGT(}:

END;
END;
END;

VAR_INFO(1) = ‘NSORE = ' || NSORB ;

VAR_INFO(2) = 'CHANGE (Y/N):’;

LEN=1;
TYPE=ANSWER;
TEMPC=PARMGT( );

IF TEMPC=‘Y' THEN DO;

VAR_INFO(1} = *ENTER NEW VALUE:’;

LEN = 5;

TYPE = INTEGER:
LOWER_RANGE = O;
UPPER_RANGE = 3;
NSORB = PARMGT():

END:

IF (NSORB =
NSORE =
DENROC
SORBQR
SORBST
SORBAL

END:

ELSE DO;

r
’
’
‘

0') THEN DO;.
Q/;

“t B wa ome

0000

VAR_INFQ{1) = ’'DENROC = ¢ [| DENROC ;

VAR_INFO(2) = ‘CHANGE (Y/N):‘;

LEN=1;
TYPE=ANSWER;

TEMPC=PARMGT( )

IF TEMPC=‘y'

THEN DO;

VAR_INFO(1) = *ENTER NEW VALUE:‘;

LEN =10;

TYPE = REAL;
DENROC = PARMGT():;

END;

VAR_INFO(1) = 'SORBQR = °
VAR_INFQ{2} = ‘CHANGE (Y/N}:’;

LENST;
TYPE=ANSWER;

TEMPC=PARMGT( };

IF TEMPC=-Y’

THEN DO;

|| SORBQR ;

VAR_INFO(1) = "ENTER NEW VALUE:';

LEN =10:

TYPE = REAL:
SORBOR = PARMGT():

END:
IF (NSORE =

VAR_INFO(1) = ‘SORBST = ’
VAR_INFQ(2) = *CHANGE (Y/N):':

LEN=1;

’

2°) THEN DO;

TYPE=ANSWER;
TEMPC2PARMGT( };
IF TEMPC=’Y’ THEN DO:

LEN =10;

|| sorBsST ;

VAR_INFO(1) = 'ENTER NEW VALUE:";
TYPE = REAL:
SORBST = PARMGT(};

END;
END
IF (NSORB =

’

3’) THEN DO;

ax

00007890
00007900
00007910
00007920
00007230
00007940
00007950
00007860
00007970
00007980
00007990
00008000
00008010
00008020
00008030
00008040
00008050
00008060
00008070
00008080
00008090
00008 100
00008 110
00008 120
00008 130
00008 140
00008 150
00008 160
CO008170
00008 180
00008 190
00008200
00008210
00008220
00008230
00008240
00008250
00008260
00008270
0000828G
00008280
00008300
00008310
00008320
00008330
00008340
00008350
00008360
CO00B370
00008380
00008390
00008400
000084 10
00008420
00008430
00Q08440
00008450
00C0B460
00008470
00008480
00008490
00008500
00008510
00008520
00008530
00008540



VAR_INFO(1t) = ’SORBAL = / || SORBAL ;
VAR_INFO(2) = 'CHANGE (Y/N):’;

LEN=1;

TYPE=ANSWER;

TEMPC=PARMGT();

1F TEMPCs’Y’ THEN DO:

LEN =10;
VAR_INFO(t) = 'ENTER NEW VALUE:';
TYPE = REAL;
SORBAL = PARMGT():
END;
END;
END;

VAR_INFO(1) = 'ISOLV = * || IsoOLv ;
VAR_INFO(2) = ‘CHANGE {Y/N):‘;
LEN=1;
TYPE=ANSWER:
TEMPC=PARMGT( ) ;
IF TEMPC='Y’' THEN DO:
LEN = 4; i
VAR_INFO{1) = *ENTER NEW VALUE:’;
TYPE = INTEGER;
ISOLV=PARMGT( ) :

END; .
VAR_INFO(t) = 'IHEAD = * || IHEAD ;
VAR_INFO{2) = -CHANGE (Y/N}:’;
LEN=1;

TYPE=ANSWER;

TEMPC=PARMGT( )
IF TEMPC='Y’ THEN DO;
VAR_INFO(t) = 'ENTER NEW VALUE:’;
LEN = 4;
TYPE = INTEGER:
IHEAD=PARMGT( );

END:

VAR_INFD(1) = ‘FCON = * || FCON :
VAR_INFD(2) = ‘CHANGE (Y/N}:”;
LEN=1;

TYPE=ANSWER:

TEMPC=PARMGT( );
IF TEMPC=‘Y’ THEN DO;
VAR_INFQ{1) = "ENTER NEW VALUE:':
LEN = 4;
TYPE = INTEGER;
FCON=PARMGT();
END;
VAR_INFO(t) = ‘TP = * || TP ;
VAR_INFO(2) = 'CHANGE {(Y/N):’;
LEN=1;
TYPE=ANSWER:
TEMPCaPARMGT();
IF TEMPC=‘'Y’ THEN DO;
LEN = 4.
VAR_INFO(1) = ‘ENTER NEW VALUE:':
TYPE = INTEGER;
TPePARMGT( ) ;

END;

IF (FCON = 17) THEN DO
VAR_INFO(1) = 'BTM = ' || BTM
VAR_INFO(2) = ‘CHANGE (Y/N):':
LEN=1;

TYPE=ANSWER:

TEMPC=PARMGT ()
IF TEMPC=‘Y’ THEN DQ:
LEN = 4;
VAR_INFO(1) = 'ENTER NEW VALUE:’;

CO008550
00008560
008570
00008580
00008590
cooCaso0
00008610
CO00BE20
00008630
00008640
QO00BESO
Q0008680
00008670
00008680
00008690
OC008700
00008710
oo00aT720
CO008730
00008740
Q0008750
00008760
CO0087T0
00008780
oo008790
0o008200
oQCoas 10
00008820
0QC08830
Q0Cc08840
000088s5¢C
00008860
QOC08870
0Qooass0
Q0008a90
Q0008300
QCQ0B9 10
00008920
QCO08930
Q0008940
oC008850
00008960
Q0008870
000083980
000Q8930
C00Qe000
0009010
00008020
Q0009030
00008040
008050
QCOCe0s0
Q0008070
Q0C08080
00008080
CO009 100
QCO02110
20009120
Q0008130
Q0009140
LO009150
0C009 160
Qo009 170
00008180
Co00g 182
CCQCg200



TYPE = INTEGER;
00008210

BTM=PARMGT( }:

e 00008220
e 00009230
ELSt aTM = ¢+ o 00008240

%INCLUDE ‘B:PARMGT.PLI; Saeo
NDVAR: END: 90008250
00008270



axnx TS0 FOREGROUND HARDCORY ***x

DSNAME =lJ11236C . K2 . CNTL {EDMTRX )
EOMTRX: PROC OPTIONS{EXTERNAL): ) OO000Q0 10
/* THE EDMATRX SUBROUTINE IS USED TO PROMPT FOR THE 00000020
NECESSARY INFORMATION TU MODIFY THE MATRICES. oQ000030
74 : 00000040
% INCLUDE ‘B:EXTVAR.PLI’; 00000050
DCL REPLY CHAR(BO) VAR, 00000060
TEMP_NUM FIXED BIN, 0000C0o70
TEMP_NUM1 FIXED BIN, 00000080
I FIXED BIN, Q0000080
J FIXED BIN, CO000 100
CHARACTER CHAR(4) STATIC INIT(‘CHAR’), Q0000110
INTEGER CHAR{4) STATIC INIT('INT *}, 00000120
REAL CHAR(4) STATIC INIT('REAL’), 00000130
NUMBER CHAR{4) STATIC INIT('NUM ’}, 00000140
ANSWER CHAR{4) STATIC INIT{'ANS ), CO000 150
TYPE CHAR(4) STATIC INIT('’), CoOC0 180
UPPER_RANGE FLOAY STATIC INIT(O). 0000170
LOWER_RANGE FLDAT STATIC INIT(O). 00000 180
LEN FIXED BIN STATIC INIT(4), 00000190
VAR_INFO{10) CHAR(80) VAR; Q0000200
DCL MTRXED : * ENTRY{(NX_LMT NY_LMT) CHAR(4} VAR, 00000210
FIXED BIN, FIXED BIN, FIXED BIN): 00000220
DO TEMP_NUM = 1 TO 10; 00000230
VAR_INFO(TEMP_NUM) = ¢, 00000240
END; 00000250
TEMP_NUM = NY; 00000260
TEMP_NUMt = NX; 00000270
VAR_INFO(1) = ‘DO YOU WISH TO CHMANGE ANY OF THE MATRIX INPUT (Y/N):’ ;00000280
TYPE = ANSWER: . 00000280
LEN = t; 00000300
REPLY = PARMGT(); . 00000310
IF REPLY = ‘N’ THEN GO TO NDMAT; 00000320
IF (INPT_VPRM = ‘0O’) THEN DO; 00000330
IF (TP = 0‘) THEN 00000340
VAR_INFO(1) = 'THE TRANSMISSIVITY FOR THE AREA IS CONSTANT.': 00000350
ELSE 00000360
VAR_INFO(1) = ‘'THE PERMEABILITY FOR THE AREA IS CONSTANT.'; 00000370
VAR_INFO(2) = *CHANGE TO MATRIX (Y/N):‘; 00000380
TYPE = ANSWER; 00000390
REPLY = - PARMGT(): 00000400
IF REPLY = ‘N’ THEN DO; 000004 10
IF (TP = 0’) 00000420
THEN VAR_INFO(1) = TRANSMISSIVITY = - |] FACT_VPRM; 00000430
ELSE VAR_INFO(1) = ‘PERMEABILITY = * || FACT_VPRM; QOOR0440
VAR_INFO(2) = "CHANGE (Y/N}:’; Q0000450
TYPE = ANSWER; 00000460
REPLY = PARMGT(): 00000470
IF REPLY = *v' THEN DO; Q00C0480
VAR_INFO(t) = 'ENTER NEW VALUE:'; 00000490
TYPE = REAL; 00000500
LEN = 10; 00000510
FACT_VPRM = PARMGT(): 00000520
END; OO00OS30
END; CO000540
ELSE DO; COCO0550
INPT_VPRM = *1/; 00000560
IF (TP = ©0') THEN 00000570
VAR_INFO(1) = ‘ENTER THE TRANSMISSIVITY MULTIPLIER.'; 00000580
ELSE ' COo00%80
VAR_INFO( 1) = ‘ENTER THE PERMEABILITY MULTIPLIER.': K CoOOOLE00
VAR_INFQ(2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER: ‘; 000006 10
TYPE = REAL; : Q0000620

I-41



LEN = 10; C00Q0E30

FACT_VPRM = PARMGT(); 00000640
IF (TP = ¢ Q') THEN VAR_INFQ(1) = 00000650
'WHAT DO YOU WISH THE ENTIRE TRANSMISSIVITY MATRIX ’; 00000660
ELSE VAR_INFO(1} = CO000670
'WHAT DO YOU WISH THE ENTIRE PERMEABILITY MATRIX ’; 00000880
VAR_INFO(2) = 'INITIALLY SET TO?’; CO000680
VAR_INFD(3) = ‘(MAXIMUM LENGTH QF 4):'; 00CO0T00
LEN = a; 000007 10
REPLY = PARMGT(): 00000720
DO I = 1 TO NX; 00000730
DO J = 1 TO NY; 00000740
VPRM(J,1) = REPLY; 00000750

END; QOOC00760
END; 00000770
CALL MTRXED(VPRM, TEMP_NUM1{ TEMP_NUM.4); " 00000780
END; : 00000790
END: 0C000B00
ELSE DO: 000008 10
IF (TP = Q') THEN 00000820
VAR_INFO(1) = *THE TRANSMISSIVITY FOR THE AREA IS A MATRIX.'; 00000830
ELSE " 0CO00B40
VAR_INFO(1) = 'THE PERMEABILITY FOR THE AREA IS A MATRIX.': QO0Q0BE0
VAR_INFG{2) = ’CHANGE TO CONSTANT (Y/N):’; 0C000BE0
TYPE = ANSWER: 00000870
REPLY = PARMGT(); 0C000880
IF REPLY = ‘Y’ THEN DO: COOOOBSC
INPT_VPRM = ‘O’; 00000900
IF (TP = ¢ 0’) THEN VAR_INFQ(1) = 000008 10
ENTER THE TRANSMISSIVITY FOR THE AREA (FT==2/SEC).’; 00C00920
ELSE VAR_INFO(1t) = 00000930
ENTER THE PERMEABILITY FOR THE AREA (FT/SEC).’; 00000940
VAR_INFO{2) = *MAXIMUM LENGTH QF 10, REAL NUMBER:‘; Q0000950
TYPE = REAL: 00000960
LEN = 10; 00000870
FACT_VPRM = PARMGT(); 00000880
END; 00000980
ELSE DO; 000Q 1000
IF (TP =+ 0) 00001010
THEN VAR_INFO(1) = /TRANSMISSIVITY MULTIPLIER = * || FACT_VPRM; 00001020
ELSE VAR_INFC{1) = /PERMEABILITY MULTIPLIER = ‘' || FACT_VPRM; 00001030
VAR_INFGO(2) = ‘CHANGE (Y/N}:': 00001040
TYPE = ANSWER: ‘ 00001050
REPLY = PARMGT{); Q0001060
IF REPLY = ‘Y’ THEN DO: co00 1070
VAR_INFO(1) = ‘ENTER NEW VALUE:'; 00001080
TYPE = REAL; 00001090

LEN = 10; 00C0 1100
FACT_VPRM = PARMGT(}: 00C01110
END; 00001120
VAR_INFO(1) = ’DISPLAY THE MATRIX FOR POSSIBLE CHANGE (Y/N):’:  ©O001130
TYPE = ANSWER; 00001140
REPLY = PARMGT(); 00001150
IF REPLY = ‘Y’ THEN CALL MTRXED(VPRM, TEMP_NUM1, TEMP_NUM, 4); QOO0 1160
END; QOC01170
END; £0001180
IF (INPT_THCK = ‘O’} THEN DO: 0OCQ 1180
IF (BTM = ' ©O') THEN o000 1200
VAR_INFO(1)="THE SATURATED THICKNESS FOR THE AREA IS CONSTANT.’; 00001210
ELSE 02001220
VAR_INFO(1)=‘THE SOTTOM ELEVATION FOR THE AREA IS CONSTANT.'; 00001230
VAR_INFO(2) = 'CHANGE TO MATRIX (Y/N}:’; 00001240
TYPE = ANSWER: , 00001250
REPLY = PARMGT{); . - 00001260
IF REPLY = ‘N° THEN 0D; ' 00001270
IF (BTM = * Q') THEN 00001280



VAR_INFO(1) = ‘SATURATED THICKNESS = ‘ || FACT_THCK;:
ELSE

VAR_INFO(1) = ’BOTTOM ELEVATION = ' || FACT_THCK:
VAR_INFO(2) = *CHANGE (Y/N):’;
TYPE = ANSWER; .

REPLY = PARMGT():
1Ff REPLY = 'Y’ THEN DO;
VAR_INFO(1) = 'ENTER NEW VALUE:’;

TYPE = REAL;
LEN = 103
FACT_THCK = PARMGT();
END;
END;
ELSE DO;
INPT_THCK = ‘1
IF (BTM = * 0°‘) THEN
VAR_INFO(1) = *ENTER THE SATURATED THICKNESS MULTIPLIER.;
ELSE

VAR_INFO(1) = "ENTER THE BOTTOM ELEVATION MULTIPLIER.’;
VAR_INFO(2) = ‘MAXIMUM LENGTHM OF 10, REAL NUMBER:‘;
TYPE = REAL;
LEN = 103
FACT_THCK = PARMGT():
IF (BTM = 0’) THEN

00001280
00001300
00001310
0C00 1320
00001330
00001340
00001350
00001360
00001370
0000 1380
00001390
00001400
00001410
C0001420
00001430
00001440
co00 1450
00001460
00001470
00C01480
Q0001480
cO0C 1500
CC001510
00001520

VAR_INFQ(1)="WHAT DO YOU WISM THE ENTIRE SATURATED THICKNESS ’;00001530

ELSE QOO0 1540
VAR_INFO(1)='WHAT DO YOU WISH THE ENTIRE BOTTOM ELEVATION ’; o000 1550
VAR_INFD(2) = *MATRIX INITIALLY SET TQ?‘; 000015680
VAR_INFG(3) = ’(MAXIMUM LENGTH OF 3):’; Co001570
TYPE = REAL: COp01580
LEN = 3; 00001520
REPLY = PARMGT(); 0000 1600
DO I = 1 TO NX: 00001610
DO U = t TO NY; 0001620
THCK(J,1) = REPLY; o000 1630

END; 00001640
END: 00001650
CALL MTRXED{THCK, TEMP_NUM1,TEMP_NUM, 3); 00001680
END; QOCO 1670
END: Co00 1680
ELSE DO L 00001690
IF (BTM = *  0O') THEN 00001700
VAR_INFO(1)=*THE SATURATED THICKNESS FOR THE AREA IS A MATRIX.'; COOQ171Q
EL.SE . CoO0172¢
VAR_INFO(1)='THE BOTTOM ELEVATION FOR THE AREA 1S A MATRIX.‘; 00001730
VAR_INFO(2} = ‘CHANGE TO CONSTANT (Y/N}:”; Q0001740
TYPE = ANSWER;: 00CO 1750
REPLY = PARMGT(); CON01760
IFf REPLY = 'Y’ THEN DO 00001770
INPT_THCK = ‘Q‘: 00001780
IF {BTM = ' Q') THEN 00001780
VAR_INFO(1) = Q001800
*ENTER THE SATURATED THICKNESS FOR THE AREA (FEET).': 000018 1C
ELSE 00001820
VAR_INFD(1) = 00001830
ENTER THE BOTTOM ELEVATION FOR THE AREA (FEET). 0001840
VAR_INFO(2) = * MAXIMUM LENGTH COF 10, REAL NUMBER:': Q000 1850
TYPE = REAL;: CO00 1860
LEN = 10: 0QOC1B70
FACT_THCK = PARMGT(): 00001880
END; Q0001890
ELSE DO; 00001800
IF (ETM = ¢+ Q') THEN ) 00001910
VAR_INFO(1) = ’'SATURATED THICKNESS MULTIPLIER = ' || FACT_THCK: Q0001920
ELSE : 00001830
VAR_INFO(1)} = 'BOTTOM ELEVATION MULTIPLIER = * || FACT_THCK; 00001940



VAR_INFO(2) = ‘CHANGE (Y/N}:‘;
TYPE = ANSWER;
REPLY = PARMGT():
1F REPLY = ‘Y’ THEN DO;
VAR_INFO(1) = ‘ENTER NEW VALUE:';
TYPE = REAL:
LEN = 10:
FACT_THCK = PARMGT(}:
END;
VAR_INFO(1) = ‘DISPLAY THE MATRIX FOR POSSIBLE CHANGE (Y/N}:”;
TYPE = ANSWER;
REPLY = PARMGT():
IF REPLY = 'Y’ THEN CALL MTRXED{THCK,TEMP_NUM?!, TEMP_NUM,K3);
END:
END;
IF (INPT_WT = ‘Q‘) THEN DO;
VAR_INFO(1) = 'THE POTENTIOMETRIC HEAD FOR THE AREA IS CONSTANT.‘;
VAR_INFD(2)} = 'CHANGE TO MATRIX {(Y/N)}:’;
TYPE = ANSWER:
REPLY = PARMGT(};
IF REPLY = 'N’ THEN DQ;
VAR_INFO(1) = 'POTENTIOMETRIC HEAD = * || FACT_WT;
VAR_INFQ(2) = ‘CHANGE (Y/N):’;
TYPE = ANSWER:
REPLY = PARMGT(); . . -
IF REPLY = 'Y’ THEN DO;
VAR_INFO(1) = ‘ENTER NEW VALUE:’;
TYPE = REAL;
LEN = 10;
FACT_WT = PARMGT();
END;
END;
ELSE DO:
INPT_WT = "1/
VAR_INFO(1) = ‘ENTER THE POTENTIOMETRIC HEAD MULTIPLIER.';
VAR_INFO{2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER:';
TYPE = REAL:
LEN = 10:
FACT_WT = PARMGT():
VAR_INFO(1) = ‘WHAT DO YOU WiSH THE ENTIRE POTENTIOMETRIC HEAD';
VAR_INFO(2) = *MATRIX INITIALLY SET TQ?';
VAR_INFO(3) = ‘(MAXIMUM LENGTH OF 4):’:
TYPE = REAL;
LEN = 4;
REPLY = PARMGT();
DO I = 1 TO NX;
DO J = 1 TO NY;

WT(J,I) = REPLY;
END;
END;
CALL MTRXED(WT,TEMP_NUM1 TEMP_NUM,4):
END;
END;
ELSE DOD;

VAR_INFO(1) = *THE POTENTIOMETRIC HEAD FOR THE AREA IS A MATRIX.’;
VAR_INFO(2) = ‘CHANGE TO CONSTANT (V/N):';
TYPE = ANSWER;
REPLY = PARMGT():
IF REPLY = 'Y’/ THEN DO;:
INPT_WT = "0

VAR_INFO(1) =

‘ENTER THE POTENTIOMETRIC HEAD FOR THE AREA.‘:
VAR_INFO(2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER:‘;
TYPE = REAL; Tt
LEN = 10; -

FACT_WT = PARMGT();

00001850
CO00 1860
CO00 1970
0001980
Q0001980
QCO02C00
C0Q0201¢
00002020
00002030
00002040
00002050
Q0002060
00002070
00002080
00002080
00002100
00002110
00002120
CO002 130
00002140

‘000021850

00002160
00002170
00002 180
00002190
Q00Q2200
QO0Q2210
00002220
00002230
00002240
00002250
00002260
00002270
00002280
00002290
COQ02300
00002310
00002320
00002330
00002340
00002350
00002360
00002370
00Q02380
QQ002280
0002400
00002410
00002420
00002430
00002440
00002450
CoQo02460
00002470
0C00248¢C
C0002480
00002500
00002510
00002520
Q0002530
©0002540
00002550
00002560
Q0002870
Q0002580
Q0002590
00002800



END:
ELSE DO;
VAR_INFO(1) = ‘POTENTIOMETRIC HEAD MULTIPLIER = || FACT_WT:
VAR_INFO(2) = ‘CHANGE (Y/N):’;
TYPE = ANSWER;
REPLY = PARMGT();
1F REPLY = 'Y’ THEN DO;:
VAR_INFO(1) = ‘ENTER NEW VALUE:';
TYPE = REAL;

LEN = 10; .
FACT_WT = PARMGT():
END;

VAR_INFO(1) = ‘DISPLAY THE MATRIX FOR POSSIBLE CHANGE (Y/N}:';
TYPE = ANSWER;
REPLY = PARMGT();
IF REPLY = ‘Y’ THEN GALL MTRXED({WT,TEMP_NUM4, TEMP_NUM,4);
END:
ENO;
If (INPT_RECH = ‘Q’) THEN DO;
VAR_INFO(1} = ‘THE RECHARGE FOR THE AREA IS5 CONSTANT.’;
VAR_INFD(2) = ‘CHANGE TO MATRIX' (Y/N):':
TYPE = ANSWER;
REPLY = PARMGT():
IF REPLY = ‘N’ THEN DO;
_VAR_INFO(1) = ‘RECHARGE = ‘' || FACT_RECH:
VAR_INFO(2) = ‘CHANGE (Y/N):"; )
TYPE = ANSWER:
REPLY = PARMGT();
IF REPLY = ‘Y’ THEN DO;
VAR_INFO(1} = *ENTER NEW VALUE:';
TYPE = REAL;

LEN = 1Q;
FACT_RECH = PARMGT();
END:
END:
ELSE DO:

INPT_RECH = "1';
VAR_INFO(1) = 'ENTER THE RECHARGE MULTIPLIER.’;
VAR_INFO(2) = ‘RECHARGE SHOULD BE NEGATIVE AND INCLUDE E-T.‘;
VAR_INFO{3) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER:';
TYPE = REaL:
LEN = 10;
FACT_RECH = PARMGT();
VAR_INFO(1) = ‘WHAT DO YOU WISH THE ENTIRE RECHARGE ‘;
VAR_INFO(2) = ‘MATRIX INITIALLY SET To7';
VAR_INFO{A)} = ‘{MAXIMUM LENGTH OF 4}:°;
TYPE = REAL;
LEN = 4;
REPLY = PARMGT();
DO I = 1 TO NX;
DD J = 1 TQ NY:
RECH({J,1) = REPLY;
END;
END;
CALL MTRXED(RECH,TEMP_NUM1, TEMP_NUM, 4);
END;
END:
ELSE DO;
VAR_INFO(1) = *THE RECHARGE FOR THE AREA IS A MATRIX.':
VAR_INFO(2) = ‘CHANGE TO CONSTANT (Y/N):*;
TYPE = ANSWER;
REPLY = PARMGT();
IF REPLY = *¥Y’' THEN DO;
INPT_RECH = 'Q’; .
VAR_INFO(1) = - )
*ENTER THE RECHMARGE FQR THE AREA (FT/SEC).’;

00002610
00002820
00002630
00002640
00002650
00002660
CO002670
00002680
00002690
Q0002700
00002710
00002720
00002730
00002740
00002750
00002760
00002770
00002780
00002780
00002800
00002810
00002820
Q0002830
00002840
Q0002850
00C02860
00002870
00002880
00002890
00002200
00002910
00002820
00002930
00002940
00002950
CO002960
00002970
Q0002980
00002990
Q0003000
00003010
00003020
0003030
00003040
00003050
00003060
Q0003070
Q0003080
00003080
00003100
QUCO3110
00003120
Q0003130
00003140
00003150
Co003 160
00003170
QC003180
00003190
00003200
000032190
o00Q3220
00003230
00003240
CO0C3250
00003260



VAR_INFO(2) = 'NEGATIVE NUMBER; INCLUDES E-T.’;
VAR_INFO(3) = ' MAXIMUM LENGTH OF 10, REAL NUMBER:’;
TYPE = REAL:
LEN = 10;
FACT_RECH = PARMGT():
END;
ELSE DO;
VAR_INFO(1) = 'RECHARGE MULTIPLIER = ' [| FACT_RECH;
VAR_INFO{2) = 'CHANGE (Y/N}:
TYPE = ANSWER;
REPLY = PARMGT(]);
IF REPLY = ‘Y’ THEN DO;
VAR_INFO(!) = ‘ENTER NEW VALUE:’;
TYFE = REAL;
LEN = 10:
FACT_RECH = PARMGT();
END;

VAR_INFC(1) = 'DISPLAY THE MATRIX FOR POSSIBLE CHANGE (Y/N)}:’;

TYPE = ANSWER;
REPLY = PARMGT():

IF REPLY = 'Y/ THEN CALL MTRXEO(RECH, TEMP_NUM1,TEMP_NUM,4);

END;
END;
1IF (INPT_NODEID = ‘Q‘') THEN DO;
VAR_INFO(1)} = 'THE NODEID FOR THE AREA IS CONSTANT.':
VAR_INFO(2) = "CHANGE TO MATRIX (Y/N):’;
TYPE = ANSWER;
REPLY = PARMGT()}:
1F REPLY = 'N‘ THEN DO;
VAR_INFO(4) = 'NODEID = * || FACT_NODEID;
VAR_INFO(2) = 'CHANGE (Y/N)}:';
TYPE = ANSWER;
REPLY = PARMGT():
IF REPLY = 'Y’ THEN DOQ;
VAR_INFO(1) = 'ENTER NEW VALUE:'
TYPE = REAL;

LEN = 10;
FACT_NDDEID = PARMGT();
END;
END;
ELSE DG;

INPT_NODEID = f1’;
VAR_INFO(1) = ‘ENTER THE NODEID MULTIPLIER.';
VAR_INFG(2) = 'MAXIMUM LENGTH OF 10, REAL NUMBER: ‘;
TYPE = REAL;
LEN = 40O;
FACT_NODEID = PARMGT{);
VAR_INFO(1) = ‘WwrAT DO YOU WISH THE ENTIRE NCDEID ’;
VAR_INFO(2) = 'MATRIX INITIALLY SET TO?';
VAR_INFO(3} = ' (MAXIMUM LENGTH OF t):’;
TYPE = INTEGER;:
LEN = 1;
REPLY = PARMGT();
DO I = 1 TO NX:
DO J = 1 TO NY;
NODEID(J,I) = REPLY:
END;
END;
CALL MTRXED(NODEID TEMP_NUMY , TEMP_NUM, 1) ;
END; -
END:
ELSE DG;
VAR_INFQ{1) = 'THE NODEID FOR THE AREA IS A MATRIX.';
VAR_INFO(2) = ‘CHANGE TO CONSTANT (Y/N):’
TYPE = ANSWER: .
REPLY = PARMGT();

1-46

0003270
00003280
00003290
00003300
Q0003310
Q0003320
00003330
00003340
00003350
Q0003360
00003370
00003380
00003390
00003400
0003410
00003420
00003430
cQQ03440
C0003450
CO003460
00003470
00003480
00003490
00003500
00003510
00003520
00003530
00003540
QO003SE0
OQ003S60
00003570
00003%80
0Q003890
00003600
20003610
00003620
00003630
00003640
00003650
00003660
00003670
00003680
000036380
00003700
Q0003710
00003720
00003730
0003740
Q0003750
00003760
00003770
00002780
00003790
CQQO3BOD
Q0003810
00003820
00003830
0003840
CGQOQ3BED
00003860
OQQQ3E8T0
20003880
000032830
O0Q03900
00003910
00003920



IF REPLY = 'Y’ THEN DO;
INPT_NQDEID = ‘0’
VAR_INFQ(1) =
ENTER THE NODEID FOR THE AREA.':
VAR INFO{(2) = 'BETWEEN O & 8, MAXIMUM LENGTH OF 1:°:
TYPE = INTEGER;
LEN = 1; .
FACT_NODEID = PARMGT():
END; -
ELSE DO;
VAR_INFG(1) = ‘NODEID MULTIPLIER = / || FACT_NODEID;
VAR_INFO(2) = ‘CHANGE (Y/N):’;
TYPE = ANSWER;
REPLY = PARMGT();
IF REPLY = ‘Y’ THEN DO:
VAR_INFO(1) = ’'ENTER NEW VALUE:’;
TYPE = REAL;

LEN = 10:
FACT_NODEID = PARMGT():;
END:

VAR_INFO{1) = ‘DISPLAY THE MATRIX FOR POSSIBLE CHANGE (Y/N):';
TYPE = ANSWER:
REPLY = PARMGT();
IF REPLY = *Y* THEN CALL MTRXED(NODEID,TEMP_NUM1,TEMP_NUM,1);
END:
END;
IF (INPT_CONC = ‘G‘) THEN DO;
VAR_INFO(1) = ‘THE CONCENTRATION FOR THE AREA 15 CONSTANT.’;
VAR_INFO(2) = ‘CHANGE TO MATRIX (Y/N):‘;
TYPE = ANSWER;
REPLY = PARMGT();
IF REPLY = ‘N’ THEN DO;
VAR_INFO(1) = ‘CONCENTRATION = ' || FACT_CONC;
VAR_INFO(2) = 'CHANGE (Y/N):’;
TYPE = ANSWER;
REPLY = PARMGT();
IF REPLY = ‘Y’ THEN DO;
VAR_INFO{1) s 'ENTER NEW VALUE:';
TYPE = REAL;
LEN = 10;
FACT_CONC = PARMGT():
END;
END;
ELSE DO;
INPT_CONC = ‘1‘;
VAR_INFO(1) = ‘ENTER THE CONCENTRATION MULTIPLIER.’;
VAR_INFO(2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER:’;
TYPE = REAL;
LEN = 10:
FACT_CONC = PARMGT():
VAR_INFO{1) = 'WHAT DO YOU WISH THE ENTIRE CONCENTRATION';
VAR_INFO(2) = 'MATRIX INITIALLY SET TO?‘;
VAR_INFO(3) = ' (MAXIMUM LENGTH QF 4}:-;
TYPE = REAL:
LEN = 4;
REPLY = PARMGT():
DO I = 1 TO NX:
0O J = 1 TO NY:
CONC(J,1) = REPLY;
END;
END;
CALL MTRXED(CONC,TEMP_NUM1 K TEMP_NUM, 4);
END;
END:
ELSE DO; .
VAR_INFO(1) = 'THE CONCENTRATION FOR THE AREA IS A MATRIX.';

e
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Q0003930
Q0003240
00003850
GCQ03960
00QC3970
CQOQ3I080
00003990
COQ04Q00
Q0004010
0004020
00004030
00004040
Q0004050
00004060
0004070
00004080
00004080
00004 100
Q0004110
00004 120
00004 130
00004140
00004150
00004160
00604170
00004180
00004190
00004200
00004210
00004220
00004230
00004240
00004250
00004260
00004270
0004280
Q0004290
00004300
00004310
00004320
c0004330
Co004340
C0004350
00004360
Q0G04370
Q004380
0004380
00004400
C0004410
00004420
Q004430
C0004240
00004450
Q0004460
Q04470
Q0004480
COo004480
COQ04500
QOOQ4AS10
COQ004320
CQ004530
0004540
QOCL4550
00C04560
Q00CAST0
QCOCASEC



VAR_INFO(2) = *CHANGE TO CONSTANT (Y/N):’:
TYPE = ANSWER:

RE
IF

PLY = PARMGT();

REPLY = 'Y’ THEN DO;

INPT_CONC = ‘Q’;

VAR_INFO(1) = .

*ENTER THE CONCENTRATION FDR THE AREA.’;
VAR_INFO(2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER:';
TYPE = REAL;

LEN = 10;
FACT_CONC = PARMGT{):

END;

EL

SE DO;
VAR_INFO(1) = ’CONCENTRATION MULTIPLIER = ’ || FACT_CONC;
VAR_INFO(2) = 'CHANGE (Y/N):’;
TYPE = ANSWER;
REPLY = PARMGT():
IF REPLY = 'Y’ THEN DO;
VAR_INFO(1) * ‘ENTER NEW VALUE:-;
TYPE = REAL;
LEN = 10O
FACT_CONC = PARMGT();
END:

VAR_INFO(1) = 'DISPLAY THE MATRIX FOR POSSIBLE CHANGE (Y/N):’;

TYPE = ANSWER:
REPLY = PARMGT(); . '
IF REPLY = ‘Y’ THEN CALL MTRXED(CONC,TEMP_NUM1,TEMP_NUM, 4):

END

END;

%YINCLUDE ‘B:PARMGT.PLI’;

NDMAT :

END;
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00004530
00004600
00004610
00004620
C0004630
00004640
00004650
00004660
00004670
00004680
00004630
Q0004700
0004710
Q0004720
00004730
00004740
00004750
00004760
C0004T770
00004780
00004730
00004800
CQO04810
Q0004820
00004830
Q0004840
Q0004850
00004860
QO004870
00004880
00004880
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==xw TSD FOREGROUND HARDCOPY w=x«

DSNAME=U11236C. K2, CNTL (KONI
KONI: PROC GPTIONS(MAIN);
DCL CHOOSE CHAR( 1),
FLAG_ON BIT(1) STATIC INIT(’'1'B);
bCL CREATE : ENTRY,
UPDATE ENTRY;

00 WHILE (FLAG_ON}:
PUT EDIT(‘CHOOSE ACTION: ’,
: 1) CREATE NEW DATA’,
’ 2) MODIFY EXISTING DATA',
' 3) END PROGRAM-,
‘(ENTER CORRESPONDING NUMBER): ')
(SKIP(3),A,4(SKIP,A)):
GET EDIT(CHODSE)(A):
IF CHODSE = ’t' THEN CALL CREATE;
ELSE IF CHOQSE = ‘2‘ THEN CALL UPDATE:
ELSE IF CHOOSE = ‘3’ THEN FLAG_ON = '0O'B;

ELSE PUT EDIT('IMPROPER RESPONSE--TRY AGAIN.‘)(SKIP(2},A};

END: .
END: /* KONI ~/
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»xxx TS0 FOREGROUND HARDCORY =x==

DSNAME=U11236C. K2.CNTL

%REPLACE NX_LMT BY 13,
NY_LMT BY 13,
PMP_LMT BY §,
NR_LMT BY &,
NC_LMT BY 10,
DBS_LMT BY S

/* CARD 1 =/
DCL TITLE
/= CARD 2 =/
DCL NTIM(PMP_LMT)
NPMP
NX
NY
NPMAX
NPNT (PMP_LMT)
NITP{PMP_LMT)
NUMDBS
ITMAX{PMP_LMT)
NREC(NR_LMT)
NPTPND
NCODES
NPNTMV (PMP_LMT)
NPNTVL(PMP_LMT)
NPNTD(PMP_LMT)
NPDELC(PMP_LMT)
NPNCHV (PMP_LMT)
/* CARD 3 =/
DCL PINT(PMP_LMT}
TOL
PUROS
BETA
s
TIMX{PMP_LMT)
TINIT(PMP_LMT)
XDEL
YDEL
DLTRAT
CELDIS
ANFCTR
/* CARD 4 =/
DCL NDECAY
NSCRB
DCYTIM
DENRGC
SORBOR
SORBST
SORBAL
/* CARD § =/
OCL I'sOLV
IHEAD
FCON
TP
BTM
/= END OF CARD § =/
DCL 1XOBS(OBS_LMT)
1YOBS(OBS_LMT)

IX(PMP_LMT ,NR_LMT)
IY(PMP_LMT NR_LMT)
REC{PMP_LMT,NR_LMT)
CNRECH(PMP_LMT ,NR_LMT)

INPT_VPRM
FACT_VPRM

(EXTVAR

CHAR(BO) VAR EXTERNAL;

CHAR(4) EXTERNAL,
CHAR(4) EXTERNAL,
CHAR(4) EXTERMAL,
CHAR{4) EXTERNAL,
CHAR(4) EXTERNAL,

CHAR(4) EXTERNAL,

CHAR(4) EXTERNAL,
CHAR(4) EXTERNAL,

CHAR(4) EXTERNAL,

CHAR(4) EXTERNAL,
CHAR(4) EXTERNAL,
CHAR(4) EXTERNAL,

CHAR(4) EXTERNAL,

CHAR(4) EXTERNAL,

CHAR{4) EXTERNAL,

CHAR(4) EXTERNAL,

CHAR(4) EXTERNAL;

CHAR(S) EXTERNAL,
CHAR{S) EXTERNAL,
CHAR(5) EXTERNAL.
CHAR(5) EXTERNAL,
CHAR(S) EXTERNAL,

CHAR{S) EXTERNAL,

CHAR(E) EXTERNAL,
CHAR(S) EXTERNAL,
CHAR(S)} EXTERNAL,
CHAR(S)} EXTERNAL,
CHAR(S) EXTERNAL,
CHAR(S) EXTERNAL:

CHAR(S) EXTERNAL,
CHAR(S) EXTERNAL,
CHAR(10) EXTERNAL.
CHAR(10) EXTERNAL,
CHAR( 10} EXTERNAL,
CHAR( 10) EXTERNAL,
CHAR{ 10} EXTERNAL;

CHAR(4) EXTERNAL,
CHAR(4) EXTERNAL.
CHAR(4) EXTERNAL,
CHAR{4) EXTERNAL,
CHAR(A4) EXTERNAL;

CHAR(2) EXTERMNAL,

CHAR(2) EXTERNAL,
CHAR(2) EXTERNAL.
CHAR(2) EXTERNAL,
CHAR(B) EXTERNAL,
CHAR(B) EXTERNAL,

CHAR{(1) EXTERNAL.
CHAR(1Q) EXTERNAL,
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0000001¢
CO0C0020
Q0000030
00000040
00000050
00000060
00000070
00200080
000Q0080
Q0000100
0Cc000110
COQC0120
Q0000130
caco0 140
COO0D 180
0000160
00000170
00000180
cO0C0 190
00000200
00000210
00000220
Q0000230
Q0000240
00000250
Co000260
00000270
00000280
Q0Co0290
QOQ00300
Q0000310
00000320
QOCO0330
QC000340
Q0000350
00Q0Q360
20000370
o00Co380
00000380
Co000400
00000410
COQ0CC420
00000430
00CR0440
slelelaloTd-1o]
Q0Q0C4ET
00000470
Q0000480
slelelalell-le]
COCQQO500
slelelele-R Lo
COCOQs20
elelelelalicle;
Q0QQCS40
COOOCSSQ
CCCO0560
0000Cs70
00000580
Q0000590
COO00600
Q0000610
cQoo0e2C



DeL
oCL
pcL

VPRM(NX_LMT NY_LMT)
INPT_THCK
FACT_THCK
THCK{NX_LMT ,NY_LMT)
INPT_RECH
FACT_RECH
RECH(NX_LMT /NY_LMT)
INPT_NODEID
FACT_NODEID
NODETD(NX_LMT,NY_LMT)
ICODE(NC_LMT)
FCTRA(NC_LMT)
FCTR2{NC_LMT)
FCTRI(NC_LMT)
OVERRD(NC_LMT)
INPT_WT

FACT_WT

WT{NX_LMT NY_LMT)
INPT_CONC
FACT_CONC
CONC{NX_LMT NY_LMT)
ICHK(O:PMP_LMT)
JecL(18)

VERIFY

SCREEN

CRT

SYSUT4

FILENM

CHAR(4) VAR EXTERNAL,

CHAR(1) EXTERNAL,
CHAR(10) EXTERNAL,

CHAR(4) VAR EXTERNAL,

CHAR(t) EXTERNAL,
CHAR(10) EXTERNAL,

CHAR{4) VAR EXTERNAL,

CHAR(1) EXTERNAL,
CHAR{10) EXTERNAL,

CHAR({4) VAR EXTERNAL,

CHAR(2) EXTERNAL,
CHAR(10) EXTERNAL,
CHAR(10) EXTERNAL,
CHAR( 10) EXTERNAL,
CHAR(2) EXTERNAL,
CHAR(1) EXTERNAL,
CHAR{10) EXTERNAL,

CHAR(4) VAR EXTERNAL,

CHAR(1) EXTERNAL,
CHAR(10) EXTERNAL,

CHAR{4) VAR EXTERNAL,

CHAR{1) EXTERNAL;

CHAR(B0) VAR EXTERNAL;
FIXED BIN EXTERNAL:

FILE,
FILE,
FILE,

/* RUN FILE

CHAR(80) VAR EXTERNAL;
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00000830
00QC0640
Q000650
CO0CoEBD
00000670
0000Ce80
000Q0es0
000700
QOOO0T 10
00000720
Q0000730
00000740
QOCOQT750
0Q000760
CO000770
QOQ00780
Q0000780
QQ00QBG0
0Q0008 10
00000820
00000830
CO000BAO
00000850
00000860
00000870
CoOONREO
CoooBa0
Q0000200



wwwxx TS0 FOREGROUND HARDCOPY ===x

DSNAME=LJ11236¢ . K2.CNTL {PARMGT )
PARMGT: PROC RETURNS(CHAR(B0) VAR):

DCL VAR . CHAR(B0O) VAR,
VAR CHAR(BO) VAR,
STR CHAR(100) STATIC INIT(’ 4y,
COUNTER FIXED BIN:

DCL INPUT ENTRY (CHAR(4),CHAR(BO) VAR),
INPUTR ENTRY (CHAR(4).CHAR(80) VAR,FLOAT,FLOAT);

COUNTER = 1 ;

DO WHILE(VAR_INFO(COUNTER) == ¢ ‘),
PUT FILE(SCREEN) EDIT(VAR_INFO(COUNTER)) (SKIP,A);
VAR_INFG(COUNTER) = *';
COUNTER = COUNTER + 1;
END;
REENTR:
IF LOWER_RANGE = UPPER_RANGE THEN
CALL INPUT(TYPE,VAR);
ELSE CALL INPUTR(TYPE,VAR,LOWER_RANGE,UPPER_RANGE);
IF TYRE == ‘CHAR’ & TYPE == *ANS ' THEN DO:
IF LENGTH(VAR) < LEN THEN
VAR = SUBSTR(STR,t,
(LEN-LENGTH{VAR})) || VAR ;
IF LENGTHM(VAR) > LEN THEN DO:
PUT FILE(SCREEN) EDIT
( ‘RESPONSE TOD LONG--LENGTH MUST BE <= ‘,LEN)(SKIP,A,F(4));
PUT FILE(SCREEN) EDIT
( “PLEASE REENTER :')(SKIP.A)}:
GOTO REENTR;
END;
END;
iF (VERIFY=1) THEN DO
PUT FILE{SCREEN) EDIT (’'VERIFY {Y/N):’) {SKIP,A);
CALL INPUT(’ANS’,VAR1):
IF VAR{==’Y' THEN DO;

PUT FILE(SCREEN) EDIT (‘THEN PLEASE REENTER :'}(SKIP,A):
GOTO REENTR;
END;

END;
UPPER_RANGE = C:
LOWER_RANGE = O;
RETURN(VAR) ;

END
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Q0000010
Qo020
QOOQ0030
00000040
GO0Q00E0
Q0000060
0Q0QO0OTO
00000080
QOQ0CQ90
Q0000100
QOO00110
00000120
QOQO0 130
00000140
Q0000150
00000160
QOCoo1t70
oooo0180
00000180
Q0000200
00000210
00000220
00000230
00000240
QoOCC250
00000260
00000270
0o0Q0280
Q0000280
00000300
QO000310
Co000320
QOC00330
Q0000340
CO0003S0
Q0000360
Q0Q0C370
Qo000380
0000038C
CO000400
Q00004 10



«s=x TS0 FOREGROUND HARDCOPY *=»=»

DSNAME=U11236C . K2 .ONTL

DATATP: PROC

(DATATP

{STRING,TYPE) OPTIONS(EXTERNAL);

/* THE DATATYP SUBROUTINE USES A FSA TO DETERMINE THE
TYPE OF DATA PASSED TO THE SUBRQUTINE.

L d
/
DCL STRING CHAR(80) VAR,
TYPE CHAR(4)},
TEMPSTR CHAR(128) VAR,
TRANSSTR CHAR({128) VAR,
LEVEL FIXED BIN,
caL FIXED BIN,
I FIXED BIN,
J FIXED BIN,
F_S_A(13,9) . FIXED BIN STATIC INIT(
/1 2 3 4 S5 & T 8 g%/
/*A=2,0-8, . +/-, Y . E, S, N, Q=
/=1 »/ 88, 2 , 3,8, 9, 98, 98, 12, 99, /=99 = CHARACTER"/
/2 =/ 99, 2 , 3 ., 99, 98, 99, 99, 99, 99, /* 2 = INTEGER =/
/*3 =/ 8%, 3, 89, 99, 99, 4 , 99, 98, 99, /* 3 = REAL =/
/* a =/ 98, 5 , 99, 7 , 9%, 99, 99, 99, $8, /* 4 = CHARACTER=/
/* 5 =/ 99, 6 , 99, 99, 99, @9, 99, 99, 99, /+ 5 = REAL EXP =/
/=8 =/ 9g,-99, 99, 99, 93, 98, 99, $9, 99, /* & = REAL EXP =/
/7 =/ 98, § , 99, 99, 99, 99, 99, 99, 89, /* 7 = CHARACTER=/
/8 =/ g9, 2 , 3, 99, 99, 99, 99, 89, 93, /* § = CHARACTER=/
/=8 =/ 98, 99, %9, 99, 99, 10, €99, 98, 98, /* 9 = YES =/
/* 10 =/ 83, 99, 98, 989, 98, 99, 11, 99, 99, /%10 = CHARACTER*/
/= 11 =/ 899, 99, 99, 99, 99, 99, 99, 98, 99, /*11 = YES >/
/* 12 «/ 99, 99, 99, 98, 99, 99, 99, 98, 13, /*12 = NO ./
/% 13 =/ 99, 99, 99,-99, 99, 99, 99, 99, 89):/*13 = NO =/
TRANSSTR & 11199911117 [} 1911010480 b ta1a1t119147 | 1141109111417
TRANSSTR = TRANSSTR |)‘ 1141431’ ||-2222222222° |} " 11114119111°;
TRANSSTR = TRANSSTR ||“6‘f| 11111411/ |) @89t4t/[]|' 7111115,
TRANSSTR = TRANSSTR R R R R R R AR R AR A N EEREERER R
TRANSSTR = TRANSSTR R EEEERE R
TEMPSTR = TRANSLATE(STRING,TRANSSTR);:
LEVEL=1;
J = LENGTH(TEMPSTR):
Do I=4 TO J;
COL = SUBSTR(TEMPSTR.I.1):
LEVEL = F_S_A{LEVEL,Z0L):
IF LEVEL = 98 THEN GO TO LV;
END;
LV:
IF LEVEL=99 | LEVEL=+ | LEVEL=4 | LEVEL=7 | LEVEL=8 | LEVEL=10
THEN TYPE = ’CHAR‘:
ELSE IF LEVEL=3 | LEVEL®=S | LEVEL=6 THEN TYPE = 'REAL";
ELSE IF LEVEL=2 THEN TYPE = 'INT ’;
ELSE IF LEVEL=S | LEVEL=t1 | LEVEL=12 | LEVEL=13 YTWHEN TYPE = ‘ANS '
ELSE SIGNAL ERROR;:
END:
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00000010
co000020
00000030
Q0000040
Q0000050
00000060
QOOC0070
O00QC0O80
Q0000030
00000100
00000110
00000120
Qo000 130
QO0C0 140
QCO00180
CO000 160
Q0000170
Q0000180
Q0000180
QQ0OC200
Q0000210
00000220
00000230
Q0000240
Q0000280
00000260
QO000270
00000280
000290
Q0000300
COO0C03 10
Q0000320
Co000330
COD00340
CO0003E0
Q0000360
C00003ATC
Qo000380
00000390
QO00040C
0C0Q04 10
00000420
ooCD0430
20000440
Q0000450
00020480
C0oC0470
COC00480
[olalslwlo-3-Ts]



=ER

DSN

/-
/:
/:
/"

* TS0 FOREGROUND HARDCOPY ====

DBLANK: PROC(LINE) RETURNS{CHAR(80O) VAR) OPTIONS(EXTERNAL):

THIS PROCEDURE REMOVES BLANKS FROM THE FRONT AND BACK OF A
STRING AND CHANGES ANY LOWER CASE LETTERS TO UPPER CASE LETTERS.
DCL LINE CHAR(80) VAR,
OUT_LINE CHAR(BO) VAR,
LOWER_CASE CHAR(2E) STATIC INIT
{ ' ABCDEFGHI JKLMNOPQRSTUVWXYZ '),
UPPER_CASE CHAR(28) STATIC INIT
(' ABCDEFGHI JKLMNOPOQRSTUVWXYZ '),
TRANSLATE BUILTIN,
SUBSTR BUILTIN;
OUT_LINE = LINE;
IF DUT_LINE —~= '’ THEN DO WHMILE (SUBSTR{OUT_LINE.1.1) = ‘' '};
OUT_LINE = SUBSTR(OUT_LINE,2):
END;

IF DUT_LINE == ’’ THEN
DO WHILE(SUBSTR(OUT_LINE,LENGTR(OUT_LINE)} = * *);
OUT_LINE = SUBSTR{OUT_LINE,1,{LENGTH({OUT_LINE)-1));
END;
OUT_LINE = TRANSLATE(OUT_LINE,UPPER_CASE,|.OWER_CASE):
RETURN(DUT_LINE};
END;
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OCO00010
* /00000020
=/ 00000030
* /00000040
* /00000050
0000000
00000070
00000080
00000090
00000 100
20000110
00000120
OOQ00 130
DOV0G 140
00000150
00000160
00000170
00000180
Co000130
00000200
00000210
000002207
00000230
00000240



=xs» TSO FOREGROUND MARDCOPY =x=*
DSNAME =U11236C . K2.CNTL (INPUT )

INPUT: PROC(INFO_TYPE.IN*LINE) OPTIONS(EXTERMNAL);
/* THE INPUT SUBROUTINE CALLS INPUTR WHICH IS USED TO READ IN

>/

ALL INFORMATIDN FROM THE SCREEN AND DETERMINE THE DATA TYPE.

DCL INFO_TYPE CHAR(4),
IN_LINE CHAR(80) VAR,
UP_LIMIT FLOAT,
LOW_LIMIT FLOAT;

DCL INPUTR  ENTRY({CHAR{4), CHAR{B0) VAR, FLDAT, FLOAT):
UP_LIMIT = 1.0E+30;

LOW_LIMIT = -1, QE+30;

CALL INPUTR(INFO_TYPE,IN_LINE,LOW_LIMIT,UP_LIMIT};

END; .
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00000010
00000020
000C0030
00000040
00000050
00000060
00000070
00000080
00000090
CO000 100
000001 10
00000120
00030 130



s=xs TS0 FOREGROUND HARDCOPY ==x*
DSNAME=U11236C.K2.CNTL (INPUTR )

INPUTR: PROC(INFD_TYPE.IN_LINE.LON_LIMIT.UP_LIMIT) OPTIONS(EXTERNAL};
/= THE INPUT SUBROUTINE IS USED TO READ IN ALL INFCORMATION
FROM THE SCREEN AND DETERMINE THE DATA TYPE. (CALLS DATATP)

%INCLUDE 'B:EXTVAR.PLI‘;

DCL INFO_TYPE - CHAR(4),
IN_LINE CHAR(80) VAR,
UP_LIMIT FLOAT,
LOW_LIMIT FLOAT,
TEMP_NUM FLOAT,
TEMP_TYPE CHAR(4),
COMPLETE BIT(1). /% TRUE =/

DBLANK ENTRY{CHAR(80) VAR) RETURNS(CHAR(80) VAR]},
DATATP  ENTRY(CHAR{8Q) VAR, CHAR(4));
COMPLETE = *1’B;
DO WHILE(COMPLETE): ]
GET FILE{(CRT) EDIT(IN_LINE) (A)};
IN_LINE = DBLANK(IN_LINE);
IF IN_LINE = ‘EXIT’ THEN STUP:
CALL DATATP(IN_LINE,TEMP_TYPE);
IF INFO_TYPE='CHAR’ THEN COMPLETE = ‘Q‘B;
ELSE IF INFO_TYPE='NUM ' THEN DO;
IF TEMP_TYPE = ‘INT ‘ | TEMP_TYPE = ‘REAL’ THEN DO:
TEMP_NUM = IN_LINE;
IF LOW_LIMIT > TEMP_NUM | TEMP_NUM > UP_LIMIT THEN
PUT FILE(SCREEN) EDIT( ‘
INCORRECT RESPONSE, YOUR ANSWER MUST BE FROM',LOW_LIMIT,
'TO ¢ L,UP_LIMIT,
'REENTER :’) (A.F(10,4),3KIP,A,F(10,4),SKIP,4A):
ELSE COMPLETE = ‘0°B;
END;
ELSE
PUT FILE(SCREEN)} EDIT(
*INCORRECT RESPONSE, YOUR ANSWER MUST BE NUMERICAL. ',
‘REENTER :’) (2(SKIP,A)):

END:
TEMP_NUM = IN_LINE:
IF TEMP_TYPE = ‘INT * THEN PUT FILE(SCREEN) SKIP:
IF LOW_LIMIT > TEMP_NUM | TEMP_NUM > UP_LIMIT THEN
PUT FILE(SCREEN) EDIT(
“INCORRECT RESPONSE, YOUR ANSWER MUST BE FROM' ,LOW_LIMIT,
‘TO 'L, UP_LIMIT,
'RESENTER :7) (A.F(10,4).SKIP,A F{10,4), SKIP,A);
ELSE COMPLETE = '0’‘B;
END;
ELSE
‘REENTER :") (2(SKIP.A)):
END:

ELSE IF INFO_TYPE=/INT’ THEN DQ:
IF TEMP_TYPE == ’INT ' THEN
PUT FILE(SCREEN) EDIT(
" INCORRECT RESPONSE. YOUR ANSWER MUST BE AN INTEGER ',
F{NQ DECIMAL) REENTER :’} (2(SKIP,A}):
ELSE DO:
TEMP_NUM = IN_LINE;:
ENG
END ;

00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090
00000100
00000110
00000120
00000130
00000 140
00000150
00000160
Q0000170
00000180
00000180
C0OC00200
00000210
00000220
00000230
00000240
00000250
COC00260
Q0QY0270
0C000280
00000290
00000300
00000310
00000320
©O000330
00000340
00000350
00000360
00000370
00C0G380
00000290
00000400
000004 10
00000420
0000430
00C00440
00000450
0000046C
Q0000470
00000480
COC00490
CO000500
000005 10
00000820
0000C530
00000540
OCO00S5C
0COCO560
0000QS 70
00000580



=axe TSD FOREGROUND MARDCORPY *wa=

DSNAME=U11236C . K2.CNTL (MTRXED )
MTRXED: PROC({MATRIX,COL_SIZE,ROW_SIZE,FMT_SIZE) OPTIONS{EXTERNAL):
/t
/® MATRXED IS A LINE DRIENTED MATRIX EDITOR.

/* '

/* PARAMETERS IN: :

/* MATRIX =-===-=-- IS A TWQO DIMENSIONAL CHARACTER ARRAY.

/* COL_S12E =---~- IS THE NUMBER OF COLUMNS IN "MATRIX*.

/* ROW_SIZE =--=---=- IS THE NUMBER OF ROWS IN "MATRIX".

/* FMT_SIZE ------ IS THE LENGTH OF MATRIX, USED FOR RIGHT
/= JUSTIFICATION.

/'

/* GLDBAL VARIABLES:

/* SCREEN ==-=-=-=~ OUTPUT FILE TO THE SCREEN.

/= CRT -~==-====-+= INPUT FILE FROM THE SCREEN.

/s-

/* INTERNAL VARIABLES:

e START_COL =-=---- GURRENT POINTER ON START OF SHOWN MATRIX.
/* END_COL  --=--- CURRENT POINTER ON END OF SHOWN MATRIX.
/- START_ROW ----- CURRENT POINTER ON START OF SHOWN MATRIX.

Wik END_ROW = ----- CURRENT POINTER ON END OF SHOWN MATRIX.
/= CHAR_TYP =-=-- PARAMETER THAT RETURNS THE TYPE OF VARABLE
/= PASSED TO *OCATATYP" (EX: CHAR,INT,REAL)
/= CURRENT_ROW -- CURRENT POINTER ON THE ROW CURRENTLY BEING
/= WORKED ON.

/* NUMBER  =-==--- TEMPORARY VARIABLE.
/* ANSWER  -~--- TEMPGORARY VARIABLE.
/™ 1 + ==w-=- COUNTER

/* J -=~== COUNTER

%INCLUDE 'B:EXTVAR.PLI‘;

DCL MATRIX(NX_LMT NY_LMT) CHAR(4) VAR,
coL_SIZE FIXED BIN,
ROW_SIZE FIXED BIN,
FMT_SIZE FIXED BIN,
START_COL FIXED BIN,
START_ROW FIXED BIN,
END_COL FIXED BIN,
END_ROW -FIXED BIN,
CURRENT_ROW FIXED BIN,

1 FIXED BIN.

J FIXED BIN,

NUMBER_OF_FIELDS FIXED BIN,

CHAR_TYP CHAR(4),

NUMBER : CHAR{BQ) VAR,

ANSWER CHAR(8Q) VAR,

BAD_INFC CHAR(B80O) VAR,

TEMP CHAR(BO) V&R,

BLANKS CHAR(20) STATIC INIT(’ ).
C_FLAG BIT(1);

DCL DBLANK ENTRY (CHAR(80) VAR) RETURNS(CHAR(80) VAR),
DATATP ENTRY {CHAR{B80)} VAR, CHAR{4)).
INPUT ENTRY (CHAR(4),CHAR(8C) VAR):

START_COL=1;

START_ROW=1;

END_CQL=0;

END_ROW=0; -

CURRENT_ROCW=1;

I=t;

J=1;

NUMBER_OF_FIELDS=0; _ e

C_FLAG='0'B;

/:

* /00000160
= /00000170
*=/00000180
=/00000190
* /00000200
* /00000210
= /00000220
* / 00000230
=/ 00000240
= /00000250
* /00000260
= /00000270
= /00000280
= /00000280
00000300
20000310
COQO0320
00000330
00000340
2000C350
0000360
a000c3ITo
00000380
oCC00380
0OG00A00
Q0000410
00000420
00000430
[s{nlolola- K10
CO0CC450
0O0004E0
0oo00470
0O000480
00000490
2000050C
[slelelolel-RTo}
COQ00S20
00Q00S3C
00000540
00000550
OO0C0SED
QQOC0570Q
CO000S580
CO000s80
Q0000600
000006 10
r /CO000E20



/* CHECK FOR ERRORS ON THE THE PARAMETERS PASSED IN AND PRINT
/* ERROR MESSAGES AND RETURN.
-

1F COL_SIZE < 3 /= OR =/
ROW_SIZE < 3 /= OR =/
FMT_SIZE < 1  THEN DO;

PUT FILE{SCREEN) EDIT ‘
(‘»wwx=x ERROR MATRIX TO BE EDITED HAS :’,

! NO COLUMNS, AND OR.’, -
4 NO ROWS. AND OR, ',
' NG LENGTH.’,
*WMATRXED" ENDING ON ERROR.') (SKIP(2).5(A,SKIP)}:
RETURN;
END
/=

/* THE FOLLOWING SETS UP FOR 80 COLUMN TERMINALS.
»*x

NUMBER_OF_FIELDS = 72./FLOAT(FMT_SIZE + 1);
/*
/* THE FOLLOWING CHECKS TO SEE IF THE DATA PASSED TO THE MATRIX
/* EDITOR IS OF THE CORRECT FORMAT 'IFf NOT IT CORRECTS IT.
/= -
DO I=% TO COL_SIZE:
DO J=1 TO ROW_SIZE:
TUNUMBER = MATRIX{J,I):
NUMBER = DBLANK({NUMBER);
IF LENGTH(NUMBER) < FMT_SIZE THEN
NUMBER = SUBSTR(BLANKS, 1,
(FMT_SIZE-LENGTH(NUMBER))) |] NUMBER ;
IF LENGTH(NUMBER) > FMT_SIZE THEN
NUMBER = SUBSTR(NUMBER,1,FMT_SIZE);
MATRIX(J.I) = NUMBER;

END;
END;
/t
/= SET INITIAL CONOITIONS FOR END OF COLUMN ANC END OF ROW.
/t

IF COL_SIZE > NUMBER_OF_FIELDS THEN END_COL * NUMBER_OF_FIELDS;
ELSE END_COL = COL_STZE:

IF ROW_SIZE > 12 THEN END_ROW = 12;

ELSE END_ROW = ROW_SIZE:

x

/
/* WRITE THE INITIAL MATRIX TO THE SCREEN.
/a
CALL WRTSCRN:
/-
/* ENTER LOOP TC READ FROM SCREEN AND INTERPRET COMMANCS.
/-
DO WHILE("1'B);
/-
/* PREAD THE UPCATED LINE QR COMMAND FROM THE SCREEN, REMOVE BLANKS
/™ AND UPCASE L_OWER CASE LETTERS.
/= REMOVE CARRIAGE RETURN, LINE FEED 1F MICRO VERSION.
i
GET FILE(CRT) EDIT(ANSWER)(A):
ANSWER s DBLANK(ANSWER):
/z
/» DETERMINE IF THE LINE THAT WAS ENTERED IS AN UPDATEO ROW OR

/= A COMMAND.
/= -/

IF SUBSTR(ANSWER,1,1) = "= THEN DO;:
/=
/* “"PEAL" OFF FIRST SET OF CIHARACTERS AND DETERMINE IF THZY ARE
/® A NUMBER OR NOT. o
/- -

ANSWER = SUBSTR(ANSWER,2);

* /00000630
= /00000840
=/ Q0000650
00000660
oo000e70
00000680
Q0000690
QCOLOTO0
00000710
00000720
00000730
CoO00CT40
00000750
00000760
= /00000770
* /00000780
=/ Q0000790
OCO0080O0
» /00000810
»/ 00000820
= /00000830
* /00000840
O0000RS0
00000860
QOOQ0BTO
00000880
[e.0.010.01:1" 0]
00000800
00000810
00000920
Q0000930
00000240
QOO0O850
00000960
=/00000870
= /00000280
* /00000990
0000 1000
00001010
00001020
cOCo 1030
* /00001040
»* /00001050
/00001060
QOO01C70
= /00001080
= /00061090
/00001100
cog01110
=/ 00001 12C
/00001130
=/00001140
=/0000115C
= /00001160
00001170
00001180
=/00001190
= /00001200
= /00001210
00001220
00001230
=/00001240
=/C0001250
=/ 00001260
= /00001270
00CH1280



/au
/=
/—
/:

/-
/-
/n
/-

e T, ™
LI I B I

Ilt

/-

TEMP = PEAL(ANSWER):
CALL DATATP(TEMP,CHAR_TYP);
IF CHAR_TYP = +INT ' THEN DO;

SET CURRENT_ROW (I1.E ROW) EQUAL TO TEMP, AND ENTER LOOP
10 RESET CURRENT MATRIX ROW TO NEW VALUES.

CURRENT_ROW = TEMP;
DO I = START_COL TD END_COL;
NUMBER = PEAL{ANSWER};

CHECK TO SEE 1IF
SIDE (1F NECESSARY} AND ENTER IT INTQ THE

IF "NUMBER"

"NUMBER"

IS A NUMBER,

PAD WITH BLANKS ON LEFT
*MATRIX".

1S A CHARACTER THEN LEAVE CURRENT VALUE OF
MATRIX(CURRENT_ROW,I) ALONE AND CONTINUE WITH LINE.

CALL DATATP(NUMBER,CHAR_TYP);
IF CHAR_TYP = 'INT ¢ | /= OR */

CHAR_TYP = ‘REAL’

THEN DO:

IF LENGTH(NUMBER) < FMT_SIZE THEN
NUMBER = SUBSTR(BLANKS, 1,

(FMT_SIZE

~LENGTH{NUMBER)})) || NUMBER ;

IF LENGTH(NUMBER) > FMT_SIZE THEN
NUMBER = SUBSTR{NUMBER.1,FMT_SIZE);
MATRIX{CURRENT.ROW,I) = NUMBER:

END;
END;
END:
ELSE DO:

C_FLAG =

‘1’8

BKb_INFO *= ‘INVALID ROW, OR COMMAND STARTING WITH *“=*. '

END;
END;

IF IT IS NOT AN UPDATE ROW THEN CHECK TO SEE IF IT IS NULL
IF NOT THEN ASSUME IT IS A COMMAND.

ELSE DO;

IF SUBSTR{ANSWER,1,1) =

‘@’ THEN

ANSWER = DBLANK(SUBSTR{ANSWER,12)):

IF ANSWER = **
“PEAL"
A COMMAND .
C_FLAG = '1'8:

NUMBER=PEAL( ANSWER ) ;
IF NUMBER=‘END’

IFf THE
STRING
SROMPT

ELSE

COMMAND 1S SHIFT THEN
AND CHECK TO SEE IF IT IS A NUMBER.
FOR THE COLUMN NUMBER.

THEN RETURN;

THEN

NUMBER = PEAL{ANSWER}:
CALL DATATP(NUMBER,CHAR_TYP);
IF CHAR_TYP =

PUT FILE(SCREEN) EDIT

(“ENTER THE COLUMN NUMBER
INPUT( " INT

TALL
END;

'CHAR’ THEN

START_COL = NUMBER;

END;

upEALu

THEN GO TO LV;

OFF THE NEXT CHARACTER STRING AND DETERMINE IF IT IS

DFF THE NEXT CHARACTER
IFf NOT THEN
THEN SET THE START COLUMN,

IF NUMBER='S’ |NUMBER=‘SH’ |NUMBER=‘SHI’ |NUMBER="SHIF "}
NUMBER= ' SHIFT /

visld

DO:
) (SKIP.AY;

*  NUMBER};

IF THE LIST COMMAND IS FCUND THE SAME PROCEDURE IS USED AS

I-60

00001290
00001300
Q0001310
=/00001320
= /00001330
/00001340
= /00001350
Co001360
00001370
00001380
* /00001390
* /00001400
/00001410
/00001420
/00001430
= /00001440
00001450
DOOD 1460
0oQ0 1470
00001480
Q0001490
00001500
00001510
QOO0 1520
o000 1530
00001540
00001550
00G0 1560
CO001570
00001580
GOQ0 1590
QO001600
OC0O01610
=/ 00001620
= /00001630
=/ 00001640
=/ 00001650
00001660
00001670
00001680
0000 169C
~/ 00001700
=/000017 10
=/00001720
= /00001730
00001740
00001750
00001760
* /00001770
=/000C 1780
= /00001780
= /0000 1BOC
= /00001810
00001820
CO00 1830
CO001840
Q000 1850
00CO 1862
00001870
00001880
COO0 1880
CO00 1900
CO0D 1910
oCQ0 820
= /00001830
= /00001840



/t
/-

PEAL:

WITH THE SHIFT COMMAND.

ELSE IF NUMBER='L‘|NUMBER=‘LI’|NUMBER= LIS’
THEN DO;
NUMBER = PEAL{ANSWER);
CALL DATATP(NUMBER.CHAR_TYP);
IF CHAR_TYP = ‘CHAR’ THEN DOQ;
PUT FILE(SCREEN) EDIT
(*ENTER THE ROW NUMBER :’) (SKIP,2);
CaLL INPUT(‘INT ‘,NUMBER):
END;
START_ROW = NUMBER;
END;

|NUMBER=/LIST'

IF NONE OF LIST, SHIFT, OR END ARE FOUND THEN AN ERROR
MSG IS PRINTED WHEN THE MATRIX IS RESHOWN®

ELSE BAD_INFO = 'INVALIDlCOMMAND.' :
END:

CHECK TO SEE IF A COMMAND WAS ENTERED
LV: IF C_FLAG THEN DO;
SET START_COL,START_ROW,END_COL.END_ROW TC THWERE VALID WALUES

IF START_COL < 1 THEN START_COL = 1.

IF START_ _COL > COL_SIZE THEN START_COL = COL_SIZE ;
END_COL = START COL + NUMBER _OF FIELDS -1

IF END _COL > COL SIZE THEN ENO coL = COL_SIZE;

IF START ROW < {1 THEN START ROW s 1;

IF START ROW > ROW_SIZE THEN START RDW = COL_SIZE ;
END_ROW = START ROU + 11

IF END _ROW > RON SIZE THEN END_ROW = ROW_SIZE;

REWRITE THE MATRIX ON THE SCREEN AND RESET COMMAND FLAG

CALL WRTSCRN:
END:

END;

PROC(STRING) RETURNS{CHAR(BO) VAR):
THIS PROC LDOKS FOR THE FIRST BLANK AND REMOVES ALL OF THE
STRING IN FRONT OF IT. IT
IT THEN RETURNS THE SHORTTENED STRING ANC THE "SKIN® IT
REMOVED .
PCL STRING CHAR(80Q) VAR,
SKIN CHAR(B0) VAR:
DCL CBLANK ENTRY (CHAR(BO) VAR) RETURNS{CHAR(BO) VAR);
STRING = DBLANK(STRING);
IF INDEX{STRING,’ *) = O THEN DO;
SKIN = STRING:
STRING =
RETURN(SKIN]);
END;
SKIN = SUBSTR(STRING.
SKIN = DBLANK{SKIN):
STRING = SUBSTR{STRING, INDEX(STRING, -
STRING * DBLANK(STRING):
RETURN{SKIN);

1. INDEX(STRING, Y=1):

IBLARK

END:

WRTSCRN: PRCC;

I-61

THEN DEBLANKS THE SHORTTENED STRING.

* /00001950
* /00001960
00001870
00001880
0Cc00 1990
Q00000
00002010
S0002020
COC02030
00002040
00002050
C00Q2060
00002070
= /00002080
/00002080
= /00002100
* /00002110
00002120
Q0002130
=/ 00002140
= /00002150
* /00002160
QG002170
= /00002180

- * /00002190

= /00002200
00002210
00002220
00002230
00002240
00002250
00002260
00002270
QO002280

/00002280

* /00002300

*/ 00002310
Q0002320
20002330
00002340
00002350
0QO02360

=/00002370

= /00002380

/00002380

- /00002400

=/Q0002410

/00002420
00002430
00002440
00002450
COUQ2460
20002470
00002580
0002480
00002500
00002510
Q0002520
00QC2530
00002540
CO002550
Q0002560
00002570
00002580
00002580

=/0000263C



/-
/t

/*
/s

THE FOLLOWING PROCEDURE WRITES THE ARRARY TO THE SCREEN IN
THE CORRECT FORMAT FOR THAT TERMINAL IN WHICH THE USER IS

WORKING ON

DCL I FIXED BIN,
SPACE FIXED BIN,
J FIXED BIN;

SPACE = FLOOR(FLOAT(FMT_SIZE)/2.):

PUT FILE{SCREEN) EDIT('C O L U ™M N 5‘) (coL{28),A);

IF FMT_SIZE=1 THEN DO:
PUT FILE(SCREEN) EDIT
(' ROWS’,(I 0O I=START_COL TO END_COL))
{SKIP.&,40(F(2)));
DD I=START_ROW TO END_ROW;
PUT FILE{SCREEN) EDIT
(¢ =/, 1,(MATRIX{I,J) DO J=START_COL TOQ END_COL))
(SKIP, A, F(2).X(2),40(A(2))):
END; '
END:
ELSE IF FMT_SIZE=3 THEN DO;
PUT FILE(SCREEN) EDIT
~{+ ROWS’,{7 DO I«3TART_COL TO END_CGL))
(SKIP.A,X{1),40(F(2),%X(2}));:
DO 1=START_ROW TO END_RODW;
PUT FILE(SCREEN) EDIT
(= ,I,(MATRIX(I1,J) DO J=START_COL TO END_COL))
(SKIP, A, F(2)},%X(2),40(A(4)));
END;
END;
ELSE /* FMT_SIZE=4 =/ DO;
PUT FILE(SCREEN) EDIT
{* ROWS’ . {1 DO I=START_COL TO END_COL))
(SKIP,A,X{2),40(F(2).%X(3)));:
DQ 1=START_ROW TO END_ROW:
PUT FILE(SCREEN) EDIT
(* = 1,{MATRIX{I,J) DO J=START_COL TO END_CCL))
(SKIP.A,F(2),X(2).40(A(5)));
END;
END;
PUT FILE(SCREEN) EDIT(
‘REMEMBER TG HIT ENTER AFTER YOU CHANGE EACH LINE. ',
'COMMANDS ARE: SHIFT,LIST,END')
(2(SKIP,A));
PUT FILE(SCREEN) EDIT(BAD_INFQJ) (SKIP,A);
PUT FILE(SCREEN) EDIT( ‘e COMMAND :') (SKIP,A):
C_FLAG = '0'B;
BAD_INFO = ‘',

END;

END;

* /00002610
*/ 00002620
* /00002630
* /00002640
* /00002650
00002680
00002670
00002680
00002690
ooR02700
000027 10
00002720
00002730
00002740
00002750
00002760
Q0002770
00002780
00002780
00002800
00C02810
00002820
0002830
OO002840
00002850
00002860
00002870
00002880
00002890
00002800
00002910
00002520
00002930
000029840
00002950
o0002960
00002970
QQO02980
00002990
00003000
00003010
000C3020
00003030
00003040
00CO3CE0
00003060
00003070
Q0003080
00003080
cC003100



=«mx TS0 FOREGROUND HARDCOPY ®%»=»=
DSNAME=U11236C.K2.CNTL (SUBFIL )

SUBFIL: PROC OPTIONS{EXTERNAL):
/* THE SUBFILE SUBRCOUTINE IS USED TQ WRITE THE DATA TO THE

>/

INPUT DATA SET BEING CREATED OR MODIFIED FOR USE WITH THE
USGS SOLUTE TRANSPORT MODEL, VERSION Q35U 1.0,

%INCLUDE 'B:EXTVAR.PLI';

DCL COUNT FIXED BIN,
TEMP_NUM1 FIXED BIN,
TEMP_NUMZ © FIXED BIN,
I FIXED BIN,
J FIXED BIN,
K FIXED BIN,
L FIXED BIN,
COUNT 1 FIXED BIN:

DCL DBLANK ENTRY (CHAR(8C) VAR) RETURNS(CHAR(80) VAR);
Do I=t TQ 1g;
PUT FILE(SYSUT4) EDIT(JCL(I)) (¢OL(1),A(80));
END:
PUT FILE{SYSUT4) EDIT(TITLE) (COL{1t),A(80));
PUT FILE(SYSUT4) EDIT(NTIM(1),NPMP NX,NY K NPMAX, NPNT{1},NITP(1),
: NUMOBS , ITMAX( 1) ,NREC{ 1} ,NPTPND ,NCODES,
NPNTMV( 1) ,NPNTVL( 1) ,NPNTD(1) ,NPDELC( 1) ,NPNCHV( 1))
(coL{1),17¢(a(a)));
PUT FILE(SYSUT4) EDIT(PINT(1),TOL,PORDS,BETA,S, TIMX(1)},TINIT(1),
XODEL,YDEL ,OLTRAT,CELDIS, ANFCTR)
(coL(1), t2(A{5)));
PUT FILE(SYSUT4) EDIT(NDECAY ,NSORB,DCYTIM,DENRCC,SORBQR, SORBST,
SORBAL)(COL(1).2(A(5)).5(A(10))):
PUT FILE(SYSUT4) EDIT(ISOLV,IHEAD,FCON,TP.BTMI(COL{1)},5(Aa(4)));
COUNT = 0
TEMP_NUM1 = DELANK(NUMOBS):
DO WHILE{COUNT < TEMP_NUM:);
COUNT = COUNT + 1;
PUT FILE(SYSUTA) EDIT(IXOB8S(COUNT),IYOBS{COUNT))
(COL(1),2(A(2)));
END
COUNT = O:
TEMP_NUMt = DBLANK(NREC{1))};
DC WHILE{COUNT < TEMP_NUM1)};
COUNT = COUNT + 1;
PUT FILE(SYSUT4) EDIT(IX(1.COUNT),IY(1,COUNT),
REC(1,COUNT),CNRECH{ *,COUNT )}
(COL(1),2(A(2)).2(a(8))):
END;
PUT FILE{SYSUT4) EDIT(INPT_VPRM,FACT_VPRM)
(coL(t),a(1),A(10)):
IF INPT_VPRM == O THEN DO:
1 = DBLANK(NX):
J = DBLANK(NY):
00 K=3 TO J:
PUT FILE(SYSUT4) EDIT{VPRM{K, 1)) (COL(1),a(4)):
D2 L=2 TO I;
PUT FILE(SYSUT4) EDIT(VPRM(K,L)}) (Aa(4});
END;
END:
END; -
PUT FILE(SYSUT4) EDIT{INPT_THCK,FACT_THCK)
(COL{1),ACt),A{1Q)):
IF INPT_THCK == O THEN DQ:
I = DBLANKI(NX): S
J = DBLANK{NY};
DO K=1 TO u;
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00000010
00000020
C0CQ0030
Q0000040
Q00000S0
00000060
C00000T0
50000080
0000080
Q0000100
Q0000110
Q0000120
00000130
Q0000140
Q0C00150
QCCOC 160
Q0000170
Q0000180
00Q00 190
Q0000200
Q0000210
Q0000220
Q0000230
Q0000240
Q0000250
CO000260
0CO00270
00000280
QOC00280Q
Q0000300
c0000310
Q0000320
0C000330
CQ000340
00000350
coo00380
COoC0O370
©0CQQ380
00000390
Q0000400
C0CQ04 10
Q0000420
Q00c0430
00000440
00000450
Q0000460
QCOQ0470
00000480
00CC0480
QO0QLCS00
0Q0C0S 10
CO000520
QCoQOS3C
QLO00S540
00COCESC
Q0000580
Q0QQOSTO
00CQO58C
00000590
00000600
Q00006 10
COCOCe20



PUT FILE(SYSUT4) ECITITHCK(K,1)) (COL{1},4(3));

OC L=2 TO I:

PUT FILE(SYSUT4) EDIT(THCK(K,L)) (A(3));
1F (MOD(L,28)=0) THEN PUT FILE(SYSUT4} SKIP;

END;
END;
IND:

PUT FILE{SYSUT4) EDIT{INPT_WT,FACT_WT)
(coL{1),a01).a010)):

17 INPT_WT == O THEN DO;
1 = DBLANK(NX);
J = DBLANK(NY};
DO K=t TQ J;
PUT FILE(SYSUT4) EDIT(WT(K,1))
DO L=2 TO I:

(COL(1),A(4)}:

PUT FILE(SYSUT4) (WT(K,L)) (A(2a}}:

END;
END:
ENG:

BUT FILE(SYSUTA) EDIT{INPT_RECR,FACT_RECK)
{(COLi1)Y, a03),A010)):

IF INFT;RECH —~= ¢ THEN DC;
I = DBLANK(NX);
J = DELANK({NY}:
DG K=1 TO dJ:

PUT FILE(SYSUT4) EDIT(RECHIK, 1)) (COL(1),A{4});

DG L=2 7O I:

PUT FILE(SYSUT4) EDIT{RECH(K.L)) (A(4)};

END:
END:
END:

PUT FILE(SYSUT4) EDITI(INPT_NODEID,FACT_NQDEID)
(COL{1) . AL1),A010)):

IF INPT_NODEID == C THEN DO:
I = DBLANK(NX);
J o= DBLANK(NY
D0 K=1 TQO J;

PUT FILE(SYSUTA) EDITINQDEID(K, 11} (CCL{1),A(1)

00 L=2 TC I;

PUT FILE(SYSUT4) EDIT(NCDEID(K.L)) (Af1});

END;
END;
£ND;
COUNT = O
TEMP_NUM?t = OBLANK({NCDDES )
DS WHILE{COUNT < TEMP_NUM1);
COUNT = COUNT + 1:

PUT FILE(3YSUTA) EDIT(ICODE(COUNT), FCTRT(COUNT).F
FCTRI(CCUNT ) ,OVERRO(COUNT } )
(SOLE),Aa{2),3(A10)) . Aa12)

FILE{SYSUT2) EDIT(INPT_CONC,FACT_CONC)

{(COLE1), a1y, ALY )

17 INPT_CONC -= ¢ THEN DC:
I = DELANK(NX);
J = DBLANK(NY);

DO K=t TQ J:
PUT FILE(SYSUT4) EDIT(CONCIK, 1)} (COL(1) a{3});
DO L=2 TO I;:
PUT FILE(SYSUTZ) ERIT(CONC(K,.L)) (A(4)):
ENDC;
END:
END:
SOUNT = ¢

TEMP_NUM1 = DEBLANK(NPMPI;
DO WHILZ(COUNT < TEMP_NUM1);
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v

CTRZ(CTUNT ),

000CCe30
00000840
000C0650
COO00660
COQOLETC
COCO0630
COC0CEe90
0COCOT00
0C0CC7 10
00000720
CQQ00OT3C
000007 4C
00000750
Q0000760
Q000QATTC
00000780
oQC0Q790
Q000080C
020008 1C
QoCoRs82c
00000830
co00Q840
Q0CO0BSEC
QC00Q08s80

-CQOCCBTO

cOCO08B0
0000890
0000QE0CC
00000810
CoCO0a20
00000830
CcoCOQs40
elelalslal: 1 Te]
00000260
CoC0Q39T0O
QOCOCSBC
olslslalel=]"10}
20001200
COQ0 1010
QOCQ 1020
QCOC 1030
Q00C1040
COCS1C50
QC00106¢
OCOO4CT0
oC001080C
COCC1080
Qo0 1100
200201440
CCO0Y 120
200014 13C
CCCo1140
20001152
0COC 1168
SO0 11T
oQQC1 488
cooo11ac
GOQ01200
ooCc1210
o000122C
CQCC 1230
Q0001220
COQ0+25C8
C0C0 12860
oQQC1270
Q0004280



COUNT = COUNT + 1
PUT FILE(SYSUT4) EDIT(ICHK(COUNT=1)) (CSL(1),A(1))
IF ICHK{COUNT-1) = t THEN DO:
PUT FILE(SYSUTS) EDITINTIM(COUNT ), NPNT(CQUNT) NITP(COUNT),
ITMAX(COUNT},
NREC(COUNT )  NPNTMV{COUNT Y  NPNTYL(COUNT Y,
NPNTD(COUNT ) ,NPDELC(COUNT ) .NPNCHV{COUNT },
PINT{COUNT), TIMX{COUNT ), TINIT{COUNT )
(CcoL(1).10(Aa(4)},3(A(B]));
COUNT1 = O:
TEMP_NUM2 = DBLANK(NREC(COUNT}):
DO WHILE(COUNT1 < NREC{COUNT));
COUNTY = COUNTY + 1
PUT FILE(SYSUT4) EDIT{IX{COUNT,COUNT1) IY(COUNT, K COUNT!},
REC(COUNT.COUNT 1), CNRECH(COUNT ,COUNT1})
(coc(1),2(a(2)),2(a(8))):
END:
END:

END;
CLOSE TILE{SYSUTL)

END;
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QCRO 1290
Q0001300
Q0001310
20001320
oCOC133¢C
00201340
CO00135C
COCC 13680
Qo0C 1370
00001380
0001390
0001400
000014 10
Qo0 1420
00001430
00001448
QOO0 1450
000 148C
QCOC1470Q
QCo0 1480
Qo 14380



APPENDIX 11

DEFINITION OF SELECTED PL/1 PROGRAM VARIABLES

II-1



ANSWER

ANSWER1

C_FLAG

CHARACTER

coL

COL-SIZE
COMPLETE

COUNT, COUNTI,
COUNTER, COUNTER1
CRT

CURRENT_ROW

END_COL

END_ROW

FLAG

FMT_SIZE

INFO_TYPE,TYPE,

TEMP_TYPE,CHAR.TYP

INTEGER

LEN
LEVEL

LINE,STRING,
OUT-LINE, IN_LINE

LOWER_CASE
LOWER_RANGE,

LOW_LIMIT,
LOW1_LIMIT

Containg identifier, ANS; except in GTJCL and
EDJCL, then receives the results from INPUT.

Character variable that receives the results from
INPUT,

Indicates a MATRXED command was received.
Character variable that contains identifier, CHaR.
Represents the columns of F_S_A in DATATYP,

Number of columns in MATRIX array in MATRXED.

Indicates when the data received is accepted in
INPUT.

Used as incremental counters for multiple pumping
periods, NUMOBS, NREC, NCODES, etc.

Identifier for terminal to provide input,

Pointer to row in MATRIX array being modified in
MATRXED,

Current pointer to last column of MATRIX to be
displayed in MATRXED.

Current pointer to last row of MATRIX to be
displayed in MATRXED.

Indicates if entry to INPUT occurred at the
external entry point, INPUTR.

Length of each element of MATRIX array in MATRXED.

Contains variable identification characteristics.

Character variable that contains the identifier,
INT. '

Contains maximum length for response in INPUT.
Represents rows of F_S_A in DATATYP rcutine.

Used in utility routines to receive data passed to
the routines,

Contains lower case alphabetic characters.

Contains minimum value for response in INPUT.



MATRIX

NC_LMT

MRE_LMT

NUMBER

NUMBER_OF.FIELDS

NUMBER1, NUMBER2

NX.LMT

CNY_LMT -

0BS_LMT

OLONUM

FMP

PMP_LMT

REAL

REPLY
ROW_S1ZE
3CREEN
3KIN

START-COL

START_ROW

STR

SYSUT4

Two-dimensional character array used in MATRXED.

Maximum number of NCODES. Set b REPLACE
statement in EXTUAR.

Maximum number of recharges and injection wells,
Set by XREPLACE statement in EXTVAR.

Character variable that contains the identifier,
NUM; except in MATRXED, then a temporary character
variable,

Number of columns to dispfay at a time in MATRXED.

Used to translate character data to numeric data.

Max imum number of nodes in X directian. Set by
YREPLAMCE statement in EXTUAR.

Maximum number of nodes in ¥ direction. Set by
YREPLACE statement in EXTVAR. '

Maximum number of nodes in observation wells.
Set by ¥REPLACE statement in EXTUAR.

Used in EDVAR when aumber of pumping periods, NREC,
NUMOBS, MCSDES are changed,

Contains character value for pumping period being
madified in EDVAR,

Maximum number of pumping periods. Set by
AREPLALE statament in EXTVAR.

Character wariable that contains *he identifier,
REAL,

Receives value from PARMGT.

Number of rows in MATRIX array in MATRXED,
Identifier for terminal to receive output,
Substring retuyrned to MATRXED by PEAL,

Currant pointer to first column of MATRIX to be
displayed in MATRXED.

Current pointer to first row of MATRIX to be
displiaryed in MATRXED.

Containg blanKs, used when fcrcing data to the
praper format size,

File identifier for input datz st heing devsicped.
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TEMPC
TEMPCC
TEMPN

TEMP_NUM
TEMP_NUM1
TEMP_NUM2
TEMPSTR
TRANSSTR
UPPER_CASE

UPPER._RANGE,
UP_LIMIT, UPI_LIMIT

VAR, VAR]

UVARLINFO

VERIFY

Temporary storage for character data,

Temporary that contains old character data when
pumping periods, NREC, MUMOBS, NCODES are changed.
Temporary storage for numeric data,

Contains integer value for
EDMATRX;. otherwise numeric
INPUT.

Contains integer value for
EDMATRX; otherwise numeric
INPUT,

Integer counter.

Used in DATATYP rcutine to
from the builtin TRANSLATE

- Used in DATATYP routine as

builtin TRANSLATE rautine.

NY in GTMATRX and
value of data read by

NX in GTMATRX and
value of data read by

contain string returned
routine,

pattern for use in the

Contains upper case alphabetic characters.

Contains maximum value for

response in INPUT.

Receives character data read by INPUT,

Character array that contains messages to display

Qn sCreen.,

Integer flag for Verify aption,
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Lard Column Format Variable Definition
Image

e e —————
e — e e e T e e

- — ol iy . . e} T S e ol e il A e w48 S N S S P ik S S e S il ¢ He ke A T oy e e A s

2 1- 4 14 NTIM Maximum number of time steps in
a pumping period (1imit=100)+%,

- 8 14 NPMP Number of pumping periods.
’ Note that if NPMPX1, then data
set 10 must be completed.

(limit=50)=,

9-12 14 NX Number of nodes in x direction
(limi t=40)%,

13-14 I4 NY Number of nodes in y direction
(limit=40)%,

17-20 14 NPMAX Maximum number of particles
(limi t=9850)*,

21-24 14 NPNT Time-step interval for printing
hydraulic aind chemical output
data.

23-28 I4 NITP Number cf iteration parameters

Cusually 3{=NITP{(=7).

29-32 14 NUMOBS Number of cbservation points to
be specified in a following data
set (limit=3)%,

33-34 14 ITHAX Maximum allowable numbar of
iterations in ADIP or SIP (usually
100 {=ITMAX<=200).

37-40 14 NREC Number of pumping or injection
wells to be specified in a
following data set (1imit=30)%,

41-44 I4 NPTPND Initial number of particles
per node (options=4,5,8,%).

45-48 14 NCODES ©~  Number of node identification

codes to be specified in a
following data set (1imit=10)#*,

1112



Card Column Format Variabte Definition
Image '

bt e e et - oy e e e ol e ——
P e e —— — e

49-52 14 NPNTMV Particle movement interval
(IMOV) for printing chemizal
output data. <(Specify 0 to print
only at end of time steps),.

53-34 14 NPNTUL Option for printing computed
velocities (O=do not print;
i=print for first time step;
2=print for all time steps).

37-460 14 NPNTD Option for printing computed
dispersion equation coefficients

(option definition same as for
NPNTVLY,

41-44 14 NPDELC Optian for printing computéd
changes in concentration (0=do
not print; 1=print).

45-48 14 NPNCHV Option to punch velocity data
{option definition same as
for NPNTUL). When specified,
program will punch on unit ?
the velocities at nodes.

s e AUB oyt St A ———— . T ) T il ¥} AP S T " i T —

2 i- 5 G5.0 FINT Pumping period in years,

46-10 G5.0 TOL Convergence criteria in ADIP
(usually TOL<=0.01),

11-13 G3.0 POROS Effective porosity.

14-20 63.0 BETA Characteristic length, in feet
(=longitudinal dispersivity),

21-25 G3.0 S Storage coefficient (set S=0)
for steady flow problems?.

246-30 GS.0 TIMX Time increment multiplier for
transient flow problems, TIMX
is disregarded if 5=9,

31-33 G5.0 TINIT Size of initial time step in
seconds. TINIT is disreqarded
if §=0.
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€ard Column Format Varijable

Image

34-40 65.0 XDEL
41-45 G5.0 YDEL
46-30 GS.0

DLTRAT

51-33 63.0 CELDIS

946-40 65.0 ANFCTR

Definition

- mmm—— [P

Width of finite-difference cell

~in x direction, in feet.

Width in finite-diftference cell
in ¥y direction, in feet,

Ratio of transverse to longitud-
inal dispersivity.

Maximum cell distance per par-
ticle move (value between G and
1.00.

Ratio of T{yy) to Tixx).

NDECAY

6-10 IS5 NSORB

F10.90 DCYTIM

21-30 F10.0 DENROCK

31-40 F10.0 SORBGR

41-30 F10.0 SORBST

I111-4

1+ NDECAY=1 decay will be simu-
fated, if NDECAY=0 decay will not
be simuiated.

14 NSORB=1 sorption will be
simulated using a linear solver,
i¥ NSORB=2 sorption will be
simulated vsing the Langmuir
solver, if NSORB=3 sorption will
be simulated using the Freundlich
solver, if NSORB=0 sorption will
not be simulated.

I+ NDECAY=!, CCYTIM=decay half
life, in vears. If NDECAY=0,
DCYTIM=0,

If NSORB=1{,2, or 3, DPENROCK=density
of aquifer in gm/cm3. I+¥
NSORB=0, DENROC=0.

1§ NSORB=1,2, OR 3, SORBQGR is the
value of Kd, in ml/g. I NSORB=0,
SORBGR=0.

14 NSORB=2, SORBST is the sorbtion
saturation value for the Langmuir
sojver, If NSORB=0, t, or 3,
SORBST=0.



Eard Column Format Variable Definition

Image
S1-40 F10.0 SORBAL I+ NSORB=3, SORBAL is the value of
alpha for the Freundiich isotherm,
if NSORB=0,1, or 2, SORBAL=0.

S 1- 4 14 150V I1S0LV=0 for ADIP algorithm and
- ISO0LV=1 for SIP algorithm,

5- 8 14 IHEAD. IHEAD=0 for solute transport
simulation. IHEAD=1 for onliy head
simulation.

9-12 14 FCON FCON=0 for confined aquifer
simulation. FCON=1 for unconfined
aguifer simulation,

13-14 14 TP TP=1 for hydraulic conductivity
input. TP=0 for transmissivity
input,

17-20 14 BTM BTM=! for bottom elevation input

(unconfined aquifer simulation).
BTM=0 for saturated thickness
input.

(BTM=0 i FLON=0.)

A S L L L S A A A Y g AR S P S S St e S . ML AN B T g v i i S A T S Sy M o e i A o o i ek ki e . i

See footnotes at end of table.
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Definition

Data Number of
get card images Format Variable
1 Value of NUMOBS 212 1X0BS,1Y0BS
(limit=5)*
2 Value of NREC 212, IX,1Y,REC,
{limit=30)* 2G68.2 CNRECH
3 a.l 11, INPT_UPRM,
616.0 FACT_VPRM
b.Value of NY 2064.1 VPRM
times the
ceiling of
NX/20

(limi t=180)%

111-4

e

x and ¥ coordinates of
observation points.
This data set is elimi—-
nated if NUMCBS is
specified as =0,

x and ¥y coordinates of
pumping (+) or injec=-
tion (=) wells, rate in
ft 3/s, and if an
injection well, the
concentration of injec-
ted water. This data
set is eliminated

it NREC=0.

Parameter card for
transmissivity or
nydraultic conductivity,
1§ TP=0, array for
temporary storage of
transmissivity data, in
ft 2/s. 1 TP=1, array
for temparary storage
of hydraulic
conductivity data,

in ft/s. For an
anisotropic aquifer,
read in values of

T(xx> and the program
will adjust for aniso-
trophy by multiplying
T{yy¥) by ANFCTR.



Data Number of

set card images Format Variable Definition
W —— T ——
4 a.l 11, INPT_THCK,
G10.9 FACT.THCK
b.Value of NY 2463.0 THEK
times the Parameter card for
ceiling of THICK. Saturated
NX/24 thickness or bottom
(limit=180)% elevation of aquifer,

in feet. 1§ 8TM=0,
array for storage of .
saturated thickness.
1§ BTM=1, array for
temporary storage of
bottom elevation.

3 - a.t I, INPTWT,
G10.0 FACT.WT
b.Value of NY 2064.0 WT
times the Parameter card for
ceiling of WT. Initial water-
NX/20 "table or potentio-
(limit=180)# metric elevation, or
constant head in
stream or source
bed.
) a.l 11, INPT_RECH,
G10.0 FACT-RECH
b.Vaiue of NY 2064.,1 RECH Farameter card for
times the RECH. Diffuse recharge
ceiling of {-) or discharge (+),
NX/20 in ft/s.
(Timit=180)#
7 a.l 11, INPT_NGBEID
G10.0 FACT_NOCELID
b.Value of NY 6011 NODEID
(limit=60)% Parameter card for

NODEID, HNode identifi-
cation matrix {(used to
define constant-head
nodes or other boundary
conditions and
stresses).
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Data Number of
set card images

e it e e g T S T O DI —— —

8 Value of NCODES

(limit=10)#

9 a.l

b.Value of NY
times the
ceiling of
NX/20
(limi t=180)+#

10

i

Format Variable Definition

12, ICODE,FCTRY,

3610.2 FCTR2,FCTR3,

12 OVERRD Instructions for using
NODEID array. When
NODEID=ICODE, program
sets leakKance=FCTRI,
CNRECH=FCTR2, and if
QVERRD is nenzero,
RECH=FCTR3. Set
VERRD=0 to preserve
values of RECH
specified in data
set 5.

1, INPT_CONC

610.0 FACT_CONC

2064.0 CONC

I111-8

Parameter card for
CONC. 1Initial concen-
tration in aquifer.

This data <et allows
time step parameters,
print options, and
pumpage data to be
revised for each
pumping period of the
zimulation. Data set
i0 is only used if
NPMP >1. The sequence
of cards in data set
10 must be repeated
(NPMP -1) times (that
is, data set 10 is
required for each
pumping period after
tha first),



Data Number of
set card images Format Variable Definition

e
e o = et 2. oen e e . e e i L e T S

e —

a.l 1 ICHK Parameter to check
whether any revisions
are desired. Set
ICHK=! if data are to
be revised, and then
complete data set i0b
and c. Set ICHK=0 if
data are not to be
revised for the next ~
pumping period, and
skip rest of data set

10,
b.t i014, NTIM ,NPNT,
365.0 NITP,ITMAX,

NREC ,NPNTMY ,

NPNTUL ,NPNTD,

NPNDELC,

NPNCHV, PINT,

TIMX, TINIT Thirteen parameters to
be revised for next
pumping period; the
parameters were pre~
vigusty defined in
the description of
data cards 2 and 3.
OGnly include this card
it ICHK=1 in previous
part a,

c.Value of 212, IX,1Y,REC,
NREC ++ 268.2 CNRECH Revision of previously
(limit=530)+ defined data set 2.

Include part ¢ onily
if ICHK={ in previous
part a and if NREC0
in previgus part b.

i U A P e s - ) - . —
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¥These Timits can be modified if necessary by changing the correspaonding
array dimensions in the COMMON statements of the program.

++Any wells set during one pumping period continue pumping and injecting

during subsequent pumping periods unless the rates are explicitly reset
in those subsequent periods,

The parameter card must be the first card of the indicated data sets,

It is used to specify whether the parameter is constant and uniform,

and can pe defined by one vaiue, or whether it varies in space and

must be defined at each node. If INPT_var, the data set has a constant
value, which is defined by FACT.var. 1f INPT_var,the data set is read from

cards as described by part b. Then FACT_var is a multiplication factor
for the values read in the data set.
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MARIAALE

NTIM
NPMP
NX
o
NPMAX
NPNT
NITP
NUMOBS
1TMAX
NREC
NPTPND
NCODES
NPNTMY
NPNTUL
NPNTD
NPDELC
NPNCHY
PINT
TOL
POROS
BETA

E

TIMX
TINIT
XDEL
YDEL
DLTRAT
CELDIS
ANFETR
DCYTIM
DENROCK
SORBOR
SORBST
SORBAL
1S0LY
IHEAD
FCON
TP
1X08S
1Y0BS
IX

1Y

REC
CNRECH
UPRM

TRANS

or PERM
THCK
Wt

percent
secC

ft

ft
ratio
ratio
yrs
gm/cm3
mi/g

gpd/ft
gpd/ft2
£t

ft

V-2

EXBPELCIED
(limit=100>+
(Himit=40)+

(limit=40)+
(1imit=9850)+

(limi t=5)+

percent
sec

ft

ft
ratio

betw Q0 & 1.0

ratio
Yrg
om/cm3
mi/g

*.001400443

%1.34723 E-¢4
*#1,04723 E-é

-



UARISBIE  STANDARD EXPECTED CONUERSION

RECH in/yr ft/s *26.7918 E-10
NODEID - - -
FETR1 gpd/ft ft2/s #1:54723 E-4
FCTR2 mg/ 1 mg/ 1 -
FCTR3 in/yp ft/s #26,7918 E~10
OVERRD - - -
CONC ‘ mg/1 mg/ 1 -

+These limits may be modified by changing the corresponding
array dimensions in the COMMON statements of the program,
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APPENDIX V-A

INPUT AND SELECTED OUTPUT FOR TEST PROBLEM 1
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==wx TS0 FDREGROUND HARDCOPY ==~x
DSNAME=U11236C, LONGIS24 . CNTL

//U11834C JOB (777727,TSC-TR-KONI)  KONIKOWRUN,
// TIME={Q,4Q),CLASS=4,

// MSGCLASS=X NOTIFY=>

/*PASSWORD 7777

/=JCBPARM ROOM=C

A

//KONI EXEC PGM=KONIGOG,REGION=15Q0K

//STEPLIE DO DISP=SHR.DSN=U11238C.KONI.LDAD

//FTOGFQOO1 DD OSN=U11834C.LONGIS24 . QUTLIST ,UNIT=5TORAGE,

/7 SPACE=(TRK,(50.350)}).0ISP=(MOD,CATLG]).

/7 OCB=(RECFM=VBA , L RECL=133.8LKSIZ2E=T7448)
//FT10F00T DD DSN=U11834C . LONGIS24 . GRAPH, UNIT=5TORAGE,
/7 SPACE={TRK,(SC,501)1.DISP=(MAD.CATLG),

’i DCB=(RECFM=FB, _REC.=8C.BLKSIZ2E=748Q)
//FTOTFOOY DD SYSOUT=B
//FTOSFOQT 0D -

BABYLON,LEVELE,CHLORIDE Q00COCoC
3 1 18 313620 K 7 3 100 4 a 3 o) < C * o
10 .01 .25 40.0005 1.1.1E8 50C 50C .2 .5 4

o] o} o) c. C. C. C. -
¢ 0 1 c 0
B 4
1016
1026

B29 0724
929 .Q724
1028 G724
1129 L0724
] 0.1a447

0000
[eXeNeNs)

o} 235.

1 1.0
c G o o o} o] o] c c o] C e Q c 0 o]
Q4€ . 646 . 646 . 64C . 046 .646.646.645 .646.548,546.646.646 .548.646.645.
045.945.945 ,945.945 ., 945 .545.945 . 945 . 935.545 . 945 .845 ., 923,945,945,
Q45 .34%5.349 . 348 .345.345.345.345. 343,345 . 345 .345.345 345 ,345.345.
Q42 .544 . 544,544,544 . 544 544 .544 544 544 522 .544 544 542544, 544,
043.243.243.243.243.243.243.243.243.243.2453.2303.243.2:22.243.243.

O41.841.841.841 ., 341 B41.841.841.841.841.841.841.841.82".841.84+1,
O41.441.431.449.441. 441,445,447 441,441,321 .441 . 4417 441,444 449,
040.540.54C .54 . 54C.54C .54C . 540 . 540 .534C0.540.540.540.54C.540.54¢C,
035.432.432 303%.438.432.439.439.439 ,435,.238.239.439.438.439 439
C38.738.738.738.738.738.7384.735.738.738.738.738.738. 738 738.738.
€38.0638.G38.0358.038.038.038.038.038.0358.2038.838.038.038.038.038.
038.736.736.736.736.736.73€.736.736.736.736.736.736.736.736.736.
035.735.735.735.735.735.73.7235.735.735.735.738.735.7358.735. 738,
C34.934.934.834.534.934.934.934.9234 934.934.234.934,934.934 . 534
$33.733.733.733.733.7353.733.733.733.733.733.733.733.733.733.753.
232.832.832.832.832.832.852.822.832,832.832.832 832 .832.832.332.
©31.831.831 831.831,831.831.83%.831.B31.831.831.831.831.831.831,
$3C.730.730.73C.730.73C.73C.730.730.73C.730.73C.730.73C.73C . 7T3C.
£29.728.729.729.728.728.722.728.729.725.722.729.728 .725.728.723,
C28.628.628.628.628.628.528.628.628 . 628 82B.6€28.628 .628.628.628.
$27.827.927.827.927.827.927.927.927.927.827.827.927.927.927.827.
Q27 .327.327 .227.327.327.327.327.327.8327 .327.327.327.327.327.327.
026.426.426 426 . 428 . 428 .426.426.426.4268 . 416.426.426.426.426.426.
C25.425.425 425 .425.425,425.42%8.425.225.225.425.4235.425.4325.425.
€24 ,824.B24 824 .824 824 .824.824.824.824.82+.824,824.,824,824.824.
©23.823.823,823.823.823.823.825.823.823.823.823.823.82%.823.823.
022.822.822.822.822.822.822.822.822.822 822 .822.822.822.822.822.
Q22.322.322.322,322.222.322.322.322 322,322 .322.322.322.322 322,
021.6821.621.821.621.621.621.621.621.621.821.621.621.821.821.621.
o] o] 9] o] 0 c o] G c 0 ¢ < o] o] o} G

¢

OO0V OOCCOUOUOODOADOOOHONNVDO0O0OODOO

-

QWO ELLRDIPOI~NDR IO IO ENHBEOEMNBWED OO
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0 Q.JECQ
1 . 1.

CO0O0Q00000C0CO000
022222222222222220
G20000031450000020

220000000000000020 7

020000000000000C20
020000000000C00020
020C000000C0000C20
020000000000000020
020000000000000020C
020000000000000020
0200000G0000000020
Q20000000000000C20
G20000000000000028
02000000000000002¢
020000000000000C2C
02000C00000000002C
©200000000200C0002¢C
0200000000C000002C
020000CC000000002T
©2000000C00Co0C02C
0200000000C0000020
020000000020000C2C
Q20000000000000020
C20000000000000020
02000000C000000CC2C
Q200000C0000000C 20
0200000000G000Q0020
C20000000000C00020
C20000000000000C2C
£22222222222222220
OCOC0O0QOCO00C0C00
1. c
L0724 24Q.C
L0724 400.0
.Q724 3BC.C
.0724  320.C

e} c.2

[V S P P 8 |

Q.

QOO0

[oRs RO NG
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U.$.6.5. METHOD OPF-CHARACTERIITICY MmODHRL

BARYLONW, LEVELE CHLONIDE

1 wmPrP Ut

GR1D DESCRIPTORS

D AaTaA

NE (NUMSER DF COLUMNE) ¥ 18

LA [NUMBER OF ROWS) T n

XDEL (X-DISTANTE In FEET] 1 L1-1--)

Yoli (T*DESTANCE [N FRET| ¢ %00 .0
TIME PFARAMETERS

HTIm i{mMay. NO. OF TIME STE¥S)

L1 L NG, OF PUMPING PERIQDRL;

PINT TPUMPING PERIOD IN YEARS)

TIMY [TIME INCREMENT MULTIFLIER]

TINLY (INITIAL TTME STEP Iw 3ES )

HYOROLOGIC AND

CHEMICAL PARAMETERE

5 [SYQRAGE CORFFICIENT) t
POROS |EFFECTIVE POROSITY) 1
BETA (CHARACTERISTIS LENGTH) H
OLTRAT {RATIC OF TRANSYEASE Ton
LONCITUOINAL QISRERSIVITY) L]
ANFLTR {RATIOD QF T=vy T3 T-%XX) t

wxeNIN-QECAYING SPECIESvas

»sxHON-SORBING SPECIEg=ea

aweBDIP USEDess

sasUNCONFINED AQUIFERer~

HITP

TaL

TTMAX
CELD(S

EXECUTION PARAMETERS

(NO  OF

ITERATION PARAMETERS)
{CONYERCENCE CRITENLZ - aQle)

oF PARTICLES

NEMAY 1Max. WO
HRTRMD (MG. PARTICLES PER NOOE!}

NPENT

HNPNTMY

[MAX . ND . OF ITERAT[ONS - &DIP) =
imax CELL DISTANSE PER MOVE

LT IR - :
OF PARTICLES® t

PROCGRAM OFTIONS

([TIME STE®

COUMPLETE PRINTIUT:

INTERYAL FOR

[HMOYE INTERYAL POR CMEM,

CONCENTRATION *RINTOUT) 3
MENTYL [PRINT OPTION-VELQOCITY
O:ME; 1¢FIR%T TIME STES
23141l TImE STEPRS]
HPENTD {PALINT OPTION-01SP COEF
QINQ: T:IFIRST TIME STRS,
224L. TIME STEPS)
NUMASS (NG QF ORSFRYATION WELLS
POR HYOROGRA®M BRINTOUT; ¢
(NO. 3F FUMPING WELLS) i

NCODDES [FOR HOD

1DENT

NPNCHY [(PUNCH YELQCITIES) t
NPOELC (PRINT OPT -CONC CHANGE])
TIME [NTERYALS (IN SECONDS)
0.110QGE+08 O 1100Q02+03 & 11000k+08 0.0C00QE+0O
0.0%000E+00 Q. 00000%+00 O QOUQUE+OD O COOOQE+OO
C.O0000E+00 O OODOQR+00 3 CGOOOUR+O0 & JOROCE+eQ
©.O0G00E~O0 O 000QOE+00 O J00QO0E+00 0 CoOCGON+CO
0.00000R+00 0. 0O00AE*00 0 0O0OUE+QO 0. C0CUDE+OD
o 00COo0E+0C . 0Q00QE+00 €. .00000L+0C ©.00000R+00
Q. e0L0QE~00 0.00000E+00 0.00000E+0D C.GOCCOE+CC
€.00CQ0E~00 0O COOQUOE+J0 C . 0OUODE+Q0 9 .0000GE«D0
C,.0000CR+00 O OOCUQE+DC O,000008+00 O 0OQOQAE~CQ
Q.000000+00 0 COODOE+Q00 O QODOGE+J0 O 0OCQACE *0O0
LOCATION OF ONSERYATION WELLS
NO. X v
1 [} 4
2 AL] 8 ]
3 16 2%
LOCATION ar PUMPINGE WELLS
% ¥ RATE( % CFS) CONC .
s 29 6. TIAE-COt o.00
1] 29 9. T24E-0G1 - 1-3
1o I o TI4E-0t 1.1
11 28 0.7zak-01 -1

AREA OF ONE CELL

X-¥ SMACING
560 .00
300. 00

2.50000+0%

U

- O

000000 OCDA0D

3
t
1%9. 000
1. 900
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