MODIFIED N.R.C. VERSION
OF THE U.S.G.S. SOLUTE TRANSPORT MODEL,
VYOLUME 2: INTERACTIVE PREPROCESSOR PROGRAM

by

Douglas C. Kent
School of Geology
Oklahoma State University
Stillvater, Oklahoma 74078

Lorraine LeMaster
School of Geolcgy
Oklahoma State University
Stillvater, Oklahoma 74078

Jan Wagner
School of Chemical Engineering
Oklahome State University
Stillvater, Oklahoma 74078

FINAL REPORT

U.S. Environmental Protection Agency

Cooperative Agreement Ho. CR811142-01-0

1986

Project Officer

Carl G. Enfield
Robert S. Kerr Eanvironmental Research Laboratory
U.S. Environmental Protection Agency
Ada, OK 74820



PREFACE

An interactive program (preprocessor) hag been developed in this study
to aid usgers in creating and editing input data sets for a modified version
of the H.R.C. veraibn of the U.S5.G.8. Solute Transport Model vhich is
described in Volume 1 of this report (Kent, et al, 1986).

A detaiied description of the preprocessor, as vell as source code
listing®, is included in this report. A sample listing of the interactive
creation of an input data set for the modified N.R.C. version of the
J.S.6.S. Solute Transport NModel im alsc included. Data from the Babylon
Landfill Site on Long Island vas used in the examples shown in the report.
The input data sets created, aleng vith selected output froa the modified
model, are listed in Appendix VI. Potential users should be able apply the
preprocessor vith a minimum degrée of effort to their individual needg by
follnving the examples provided.

The final report represents the cowpletion of the contract with the
Environmental Protection Agency entitled, "Mathewatical Nodels for
Transport and Transformation cof Chemical Suhstances in Subsurface
Environmenta”, cocperative agreement number CR811142-01-0, The principal
investigators are Dr. Douglas C. Kent and Dr. Jan Wagner. MNs. Lorraine
LeMaster is the principal programmer. The cooperation and assistance of
Chi-Chung Chang, for his help and suggestione during testing of the
preprocesscr, is gratefully acknowledged. Appreciation is also extended to
James Alexander and George Duékvitz for their work during the early stages
of thia project, to the project officer, Carl G. Enfield, and to the entire
ataff of the Robert S. Kerr Environmental Research Center.

The methods described herein can he used with the modifjed N.R.C.

version of the U.S5.G.58. Solute Transport Model to estimate or predict the



concentrations in a contaminant plume. The value or accuracy of the
prediction can be no better than the estimate of the hydrgeological and
chemical parameters that are used in the model simulation. Because these
parametera can range vithin vide limitas, so also can the prediction. This
preprocessor vas developed to allov the user to spend a minimum amount of
time adjusting these parameters, especially during the predictive phase.
The results cf these preedictive techniques must not be alloved to take
precedence over sound field investigation, data collection, and
interpretation at the study sites.

The information contained in this manual is believed tp be correct at
the time of publication. Hovever, the suthors assume no lisbility

resulting from the use of the methods described in this publication.
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MODIFIED N.R.C. VERSION
OF THE U.S.G.S. SOLUTE TRANSPORT MODEL,
VOLUME 2:  INTERACTIVE PREPROCESSOR
1.0 INTRODUCTICN

The purpose of this report is to describe an interactive program
(preprocessor) that vas developed to aid in the crestion and modification
of input data sets for use vith a modified version (Kent, et al, 1986) of
the N.R.C. version (Tracy, 1982) of the U.S.5.S5. Solute Transport Nodel
developed by Konikov and Bredehoeft (13978},

The preprocessor described 15 this manual is intended as a cowpanion
to the manual titled "Modified N.R.C. Version of the U.S.G.S. Sclute
Transport Model, Volume 1: NModifications® (Kent, et al, 1986). Both
manuale have been prepared for the U.S. Environmental Protection Agency
under a contract entitled "Mathewmatical Nodels for Subsurface Transport and
Fate Predictions.®

The project is providing a ;ell-docunented set of transport and fate
models ranging from relatively simple analytical amcdels to complex
nuserical models. These models will be available en the EPA computer
neﬁvork in a format vhich wvould enable umsers to access the code, enter the
required data, run the model, and receive the model results without
extensive technical systew support.

Fairly complex numerical wodels are required for predicting the
transport and fate of toxic chemicals in heterogeneous systems., The
preparation of the ;nput data file usually represents a significant, and
often tedious, effort in the use of numericsl wmodels. Hovever, the use of
interactive computer codes can efficiently wanage data. The interactive

code not only gimplifies data entry but also ensbles the user to gain some

1-1



inaight into the effects of physical and chemical parameters on the
movement and behavior of a tracer in a contawminant plume.

The interactive computer code for the preprocessor is written in PL/I
and has been tested on an IBNM 3081D computer as vell as Kaypro-2 and IBM-PC
aicrocomputers. The Kaypro-2 uses the CPM operating system and the IBM-PC
uaeé PC-DOS. The prograx has been developed to assist the user in
preparing the input data files for batch processing of the modified N.R.C.
vergion of the U.5.0.S. Solute Tranasport Model (Kent, et al, 1986) 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 ?odo also generstes job control
statements required to submit & job for batch processing on an IBM 3081D,
IBN-PC éar other NS-DOS micro-computer), and DEC/VAX.

The modified N.R.C. version of the U.S.G.S. Solute Transport Nodel has
also been tested on sn IBN-PC aicrocomputer vith 512K of random access
senory. Sowe minor changes have been made to the preprocessor to
facilitate the execution of the model on the IBM-PC. The prowpts to set
execution for the IBM-PC are described in Appendix IX. Appendix X contains

the information specific to =metting up for execution on a DEC/VAX.

1.1 Objectives

The broasd objective aof this project is to develop and/or modify
nathematical models in order to provide user friendly access to modela
vhich are capable of predicting the probable concentrations of chemical
substances in ground-vater systems resulting from the release of these
substances onto the ground surface or into the subsurface.

More specifically, the gbjectives of this ﬁruject report are to

provide program documentation and a User’s Manual for an interactive
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program to be utilized in creating and modifying input data files for use
vith the sodified N.R.C. version of the U.S.6.S. Solute Transport Model
{Kent, et al, 1986).

The project report contains tholfallnving:

(1) Program Documentation and

(2) Uger'’s Manual

Documentation cf the program is developed to include (a) the
motivation for and limitations {(assumptions) of the progrem, (b) a
description of the methods used in the progriu. (c) listings of the source
code, (d) one or more sets of test data, and (e) guideiines for further
modifications vhich might be required to enable the use of the model on a
variety of computer aystems. A master copy of all source codes are
prepared on 5.25 inch disks or n-gnotic tapes in s format specified for the
system to be utilized. Thie type of program documentation has been written
for those.vho have son; background in mathematics and/or computer systems
and languages. These documentse are intended to serve as reference manuals
for individuals vho may be responsbile for maintaining, modifying, or
transferring computer codes; as vell as users vho are algo interested in
the details of the computer codes.

The User’s MHanual includes (a) practical implications cf assumptione
and restrictions vhich are incorporated in the program, (b} the type of
comsputer resources vhich may be required (for exemple computer aemory,
execution time, and input and output devices), (c) input data requirements
and formats, and (d) detailed, step-by-step examples of practical problenms.
The user’s manual is written in layman terms for those vho may not have a

background or expérienco in numerical methods or computer programming.
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1.2 History

The preprocessor im designed for the modified N.R.C. version of the
U.5.G.S. Solute Transport Model (Kent, et al, 1986), The model is based on
a ground-vater flov equation vhich is coupled vith the solute-transport
equation in the model. The computer program uses an Alternating-Direction
Isplicit Procedure (ADIP) to solve a system of algebraic equations
generated from a3 finite-difference approximation to the ground-water flow
equation. The method of characteristics is used to solve the solute-
transport equation. The method of cheracteristics uses a particle tracking
procedure to represent convective transport and a tvo-step explicit
procedure to solve a finite-difference equation that describes the effectsz
of hydrodynamic dispersion, fluid scurces and ainkas, and divergence of
velocity. |

Radioactive decay and equilibrium adsorption vere incorporated for the
U.S. Nuclear Regulatory Comwission (Tracy, 1982). Procedures for
radioactive decay, linear isotherm, Langmuir isotherm, and the Freundlich
igotherm have been added to the U.S.G.S. Solute Transport Model developed
by Konikov and Bredehoeft (1978).

The principal investigators asgume that users will have gome
background in hydrogeology, =2o0il science, or a similar field; and will have
a besic understanding of the physical, chemical, and/or bioclogical
processes involved in a specific problem to be addressed. With this
background, a user’'s manual is intended to introduce the user to the
program adaptation and areas of application and to provide tutorials on
data requirements, model access and execution, and the management and

interpretation of model output.
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1.3 Applications

The U.S5.G.5. Solute Transport Model vas selected since it is wvell
documented and maintained. The madifications by Tracy (1982) to include
adeorption and first-order reactions vere incorporated in the user
interface. Additional wmadifications vere wmade to the N.R.C. version of the
U.S.G.S. Tranaport Nodel. The wmodifications include options for selecting
{1) only the potentiometric head calculations or the potentiometric head
and solute transport calculations, (2) vater-table or confined-aquifer
conditions, (3) adjustment of transmissivities after each time gtep to
accommodate unconfined flow, (4) calculation of the initial saturated
thickness froms the bottcm elevation and potentiometric head in an
unconfined gystem, and (5) incorporation of the SIP iterative technique
vhich i= an option for solvipg the fluid-flov equations in the U.S.G.S.
~ transport model. These modifications are described in a companion manual
entitled "Nodified N.R.C. Version of the U.S5.6.S5. Solute Transport Model,
Volume 1: Modifications" (Kent, et al, 1986).

The preprocessor, along vith the model described above, vwill enable
variaous groups vithin federal and state regulatory agencies, as well as
the private sector, to apply an easily accessable, flexible version of the
N.R.C. version of this model to the analyesis of various study sites. This
nodel can evaluate sites such as those involving landfill or groundvater
pollution related to conservative and non-conservative olenenis (eg. brine
pollution and hazardous elements). The effects of pumping and injection
vells, recharge, constant head, nonhomogeneities in the aquifer, dispersive
caoefficients, and no-flov boundaries in the vicinity of the site can also

be simulated.



2.0 USER’S GUIDE FOR THE INTERACTIVE PREPROCESSOR

2.1 General Description

Interactive capabilities to the modified N.R.C. veraion of the
U.S8.6.S. Solute Transport Model (Kent, et al, 1986) vere developed to aid
users in creating the input data set. The input parameters defined in
Appendix III are labeled in each prompt. Provisions have been made in this
routine for all modifications described in the companion manual, "Modified
N.R.C. Version of the U.S.G.S. Solute Transport Hodel, Volume 1:
Modificationa® (Kent, et al,1986). All data input by the modeler is shown
in lover cage. Prompts are showvn in upper case.

The preprocessor is written in PL/1l; a source listing is in Appendix
1. The source programs must he compiled and linked. The data set created
by the preprocessor includes the Job Control Language (JCL) used at
Oklahoma State University on the IBM 3081D computer. Versions of this
ﬁreproceasor have been developed vith the JCL necessary for the model to
execute on .a microcomputer with an MS-DOS operating system and on a
DEC/VAX. The JCL for MNS-DOS is described in Appendix IX. Appendix X
describes the JCL for the DEC/VAX. This JCL may need to be altered,
according to the requirewents of the computer system being utilized. The
preprocessor allocates the input data set as a standard fixed binary
gequential data set vith a logical record length of 20. The data set is
the mass storage equivalent of a card deck. All input data is astored in
this data set at the end of the preprocessor routine.

A controlling program, also vritten in PL/1, is used to initiate
the preprocesgor. The modeler enters

koni



to begin execution of the controlling program. An introductory screen is
displayed folloved by the opening menu.
MODIFIED N.R.C. VERSION
OF THE U.S.G.S. SOLUTE TRANSPORT MODEL,
VOLUME 2: INTERACTIVE PREPROCESSOR
BY
D.C. KEKT, L. LEMASTER, AND J. WAGNER
FOR
U.S. ENVIRORMENTAL PROTECTION AGENCY
CHOOSE ACTION:
1) CREATE NEW DATA
- 2) HODIFY EXISTING DATA

3) END PROGRANM
(ENTER CORRESPONDING NUMBER):

Option 1 is described in section 2.2, Option 2 in section 2.3, and Option 3

in gection 2.4, of this report.

2.2 Preprocessor

The choice of Option i on the menu in section 2.1 creates the data set
vhere the JCL and input parameters are stored in their proper formats. The
first prompt asks for the name of the data sget,

ENTER THE RUNFILE DATA SET NAME (DON'T WORRY, IF THE DATA SET IS
NOT THERE, IT WILL BE CREATED): longias23.cntl

2.2.1 Job Control Language

After the data set name iz entered; prompts for the JCL begin; First,
the jobname is requested. MNote, prompts for the JCL necesgsary to execute
the model on a microcomputer {under HS-D0OS) are described in Appendix IX.
JCL for the DEC/VAX is described in Appendix X.

ENTER THE JOBNAME: longis

According to IBN convention, this is any name up to eight characters
long and beginning with an alphabetic character. The jobname entered vas

"longis®. After the jobname is entered the prompt for the simulation time

is displayed:
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ENTER THE TIME LIMIT FOR THE JOB,
1) S5 SECONDS OR LESS
2) 40 SECONDS QR LESS
3) S MINUTES OR LESS
4) O0VER 3 MINUTES
CHOOSE ONE OF THE ABOVE: 2
During calibration (hydraulic simulation only), 40 seconds (Option 2)
should provide sufficient CPU time for execution. As a general rule, this
model, will require up to five minutes execution time (Option 3) for a
solute transport simulation. For a discuasion on error checking using the
model {(not the preprocessor), see section 2.5, Here, Option 3 vas selected
gince tahe simulation will include solute transport.
For the output to be placed in a specific cutput windov in the 0SU
computer room, the "roowm" needs to be designated. The prompt for this is:
ENTER THE "ROOM® FOR THE OUTPUT WINDQW.
SINGLE CHARACTER, ‘
BETWEEN "A®™ AND "Z": ¢
To have the results of the simulation put on disk, the output data set
needs to be allocated. The prompt for this is:

ENTER THE COMPLETE OUTPUT DATA SET NAME
(NO QUOTES): ul1834c.longis23,outlist

The output data set name is "ull834c.longis23.outlist®. The data get
that is to be used with graphics packages such as the Statigtical Analysis
System (SAS), is nov allocated and can be accessed using independent SAS
praograms. Sample SAS programs, results, and descriptions are provided in
Appendices VI and VIII. The formats used for this data set are indicated
in Appendix YII. The prompt is:

ENTER THE COMPLETE GRAPHICS OUTPUT DATA SET NAME
(NO QUOTES): ullf834c.longis2l.graph

The graphics data set name is "ullf34c. longis23. graph®.

After these are entered, the JCL is displayed:

2-3



THE FOLLOWING IS THE JCL
1) //LONGIS JOB (27217, TSO-TR-KONI), KONIKOWRUN,
2) //TINE={0, 40}, CLASS=A,
3) //MSGCLASS=X, NOTIFY=»
4) /+PASSWORD 77177
S) /+JOBPARN ROOM=C
8) //» :
7) //KONI EXEC PGM=KONIKOW, REGION=1500K
8) //STEPLIB DD DISP=SHR, DSN=U11236C. KONI.LOAD
9) //FTO6F001 DD DSN=U11834C, LONGIS23. OUTLIST, UNIT=STORAGE,

1y /7 SPACE=(TRK, {10, 10}}, DISP=(MOD, CATLG),
11y 7/ DCB=(RECFNM=VBA, LRECL=133, BLKSIZE=7448)
12) //FTI0F001 DD DSHN=U11834C, LONGIS23.GRAPH, UNIT=STORAGE,
13y /7 SPACE=(TRK, (10, 10}, DISP=(NOD, CATLG),
14) /7 DCB=(RECFM=FB, LRECL=80, BLKSIZE=7440)

15) //FTO7F00L DD SYSOUT=B
i16) //FTOSFOO1 DD «
DO YOU WISH TO CHANGE ANYTHIRG (Y/N): y
If the JCL is correct, then "n" is entered. If any error is present, then
*y" is entered ("y" and "n" are sufficient to represent "yes" and "no".)

In this example, °y* vag entered. The prompt is:

ENTER THE NUMBER OF THE LINE YOU WISK TO CHANGE,
(ONLY ONE AT A TINE): 1

The jobname vae entered incorrectly, so line number } vas entered. The
requested line is listed and changed as shovn belov.
//LONGIS JOB (??7??, TSO-TR-KONI), KONIKOWRUN,
ENTER THE COMPLETE LINE . . .://U11834C job (271777, tmo-tr-koni},
konikovrun,
Note that thé correction is entered as one line. The line may wrap around

on the terminal screen, if necessary. After the change is entered, The JCL

is displayed again,



1) //U11834C JOB (2?7?77, TSO-TR-KONI), KONIKOWRUN,

2y // TINE=(0, 40), CLASS=4A,

3) // MSGCLASS=X, NOTIFY=e»

4) /=PASSWORD 27717

S) /+«JOBPARM ROOM=C

8) //=

7) //KONI EXEC PGM=KONIKOW, REGION=1300K

8) //STEPLIB DD DISP=SHR, DSN=U11236C. KONI.LOAD

9) //FTO6F00L DD DSN=U11834C. LONGIS23.QUTLIST, UNIT=STORAGE,

10) 7/ SPACE=(TRK, (10, 10}), DISP={(MOD, CATLG),
Lt /7 DCB=(RECFN=VBA, LRECL=133, BLKSIZE=7448)
12) //FT10F001 DD DSN=U11834C.LONGIS23.GRAPH, UNIT=STORAGE,
13) // SPACE=(TRK, (10, 100, DISP=N0OD, CATLG),

14) // DCB=(RECFM=FB, LRECL=80, BLKSIZE=7440)

15) //FTO7F001 DD SYSOUT=B
16) //FTOSFOC1 DD o
DO YOU WISH TO CHANGE ANYTHING (Y/N): n
If the ICL is correct, then *n* is entered and the program vill proceed to

the next prompt.

2.2.2 Verify and Exit

The next prompt ie used within the pr&pracessor to allov the uger to

alter data immediately after the value is entered.

Dd YOU WISH TO VERIFY ALL ENTRIES (Y/N): n
If verification is desired, enter "y* (here it ig not degired). The
folloving prompt vould appear after each variable prompt.

VERIFY (Y/H): |
If the value just entered needs to be changed, entef "n®". Ancther prompt
then appears, requesting the corrected data to be entered. 1If the data
just entered does not need to be altered, enter "y". The next prompt is
then digplayed.

To stop the preprocessor before all of the data has been input,
respond to any prompt wvith "exit®. Control vill be returned to the
controlling program. Ho data entered or modified vwill be saved. 1If in the
preprocegsor, the data set vill not be created. If in the editor, the data

get vill not be updated.
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2.2.3 Individual Variables

' The following prompts are gelf explanatory and are listed below vith
the input data. If any questione should arise about a variable, refer to
tse description of the parameter in Appendix III.

ENTER THE TITLE, DESCRIPTIVE OF THE PROBLEN.
HAXIMUM OF 80 CHARACTERS.
VARIABLE *"TITLE": babylon, levelb,chloride

ENTER THE NUMBER OF NODES IN THE *"X" DIRECTION,
(*X* REFERS TO COLUMNS.)

MININUM OF 3, MAXINUM OF 6&0.

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 rov
number. VYhen executed on a microcomputer, the maximum number of columna
and rovs ig 20. The maximum number of particlesto be used in the chemical
transport (NPMAX) is 3200.

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

(*Y* REFERS TO ROWS.)

NININUM OF 3, MAXIMUM OF 60.

YARIABLE °*NY": 31

ENTER THE MAXINMUM NUMBER OF PARTICLES.

MAXINUM OF 98350.

VARIABLE "NPMAX": 3620

ENTER THE NUMBER OF PARTICLES PER NODE.

OPTIONS = 4,5,8,9:

VARIABLE *"NPTPND": 4

ENTER THE HUMBER OF OBSERVATION POINTS TO BE

SPECIFIED HEXT. MAXIMUM OF 5.

VARIABLE "NUMOBS":

NOTE: OBSERVATION WELLS SHOULD NOT BE PLACED IN THE
FIRST OR LAST ROWS OR COLUMNS.

ENTER THE *X" COORDINATE OF OBSERVATION POINT 1.
VARIABLE "IXOBS(1)*: @8

ENTER THE *"Y® COCRDINATE OF OBSERVATION POINT 1.
VARIABLE °*IYOBS(1)": 4
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ENTER THE "X" COORDINATE OF OBSERVATION POINT 2.
VARIABLE "1X0OBRS(2)": 10

ENTER THE "Y" COORDINATE COF OBSERVATION POINT 2.
VARIABLE "IYOBS(2)": 16

ENTER THE "X" COORDINATE OF OBSERVATION POINT 3.
VARIABLE *"IXOBS(3)*: 10

ENTER THE "Y®* COORDINATE OF OBSERVATION POINT 3.
YARIABLE *"IYOBS(3)": 26 ‘

ENTER THE HUMBER OF NODE IDENTIFICATION CODES
TO BE SPECIFIED. MAXINUM OF 10.
YARIABLES *NCODES*: 1

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

.ENTER CORRESPONDING LEAKANCE ((FT/SEC)/FT). :
(VERTICAL PERMEABILITY/THICKNESS OF CONFINING LAYER.)
MAXINUNM LENGTH OF 10, REAL NUMBER.

NOTE: (FT/SEC)/FT = (GPD/FT)/FT + 1.54723 E-6
VARIABLE *FCTR1(1)*: 1.0

To represent a constant head boundary, set FCTRI > 0.09 {(here, set to 1,0).
Note: Any real number may be entered in scientific notation; for
example, 9.E99,.
ENTER CONCENTRATION (MG/L) FOR ICODE 1.
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(1)": O
If "1* is entered, the folloving prompt vould appear:
ENTER RECHARGE/DISCHARGE (FT/SEC) FOR ICODE 1.
NEGATIVE FOR RECHARGE, POSITIVE FOR DISCHARGE.
MAXIMUM LENGTH OF 10, REAL NUMBER.
HOTE: FT/SEC = IN/YR = 286.7918 E-10
ENTER VARIABLE "FCTRA(1)":
since the recharge/discharge is to be retained, prompting continues with

the storage coefficient.
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ENTER THE STORAGE COEFFICIENT.

Q FOR STEADY FLOW PROBLENS.
MAXINUM LENGTH OF 5, REAL NUMBER.
YARIABLE "S": .0005

If the storage coefficient vere zero, variables TIMX and TINIT would not be
prompted but automatically set to zero. Prompting continues vith the

following:

ENTER THE NUMBER OF PUMPING PERIODS.
MAXINUM OF 50.
VARIABLE *NPMP*: 3

ENTER THE MAXIMUM NUMBER OF TIME STEPS IN
PUMPING PERIOD 1. MAXINUM OF 100.
VARIABLE "NTIM": 3

PUNPING PERIOD 1: -
ENTER THE TIME STEP INTERVAL FOR PRINTING
HYDRAULIC AND CHEMICAL OUTPUT DATA.
VARIABLE °"NPNT*: |

PUMPING PERIOD 1: .

ENTER THE NUMBER OF ITERATION PARAMETERS FOR
ADIP. USUALLY FROM 4 TO 7.

VARIABLE °"NITP*: 7

It should be noted that NITP is ignored if the SIP algorithm is used. The
number of SIP iteration parameters is set to 10 in the model.

PUNPING PERICD 1:

ENTER THE MAXINUM ALLOWABLE NUMBER OF ITERATIONS
IN ADIP OR SIP. USUALLY FROM 100 TC 200.
VARIABLE “ITMAX": 100

PUMPIKG PERIOD 1:

ENTER THE PARTICLE MOVEMENT INTERVAL (IMOV)

FOR PRINTING CHEMICAL OUTPUT DATA.

SPECIFY 0 TO PRINT ONLY AT THE END OF TIME STEPS.
VARIABLE *NPNTNMV®*: O

PUNPING PERIOD 1:
ENTER THE OPTION FOR PRINTING COMPUTED
VELOCITIES.

0) DO HOT PRINT.

1) PRINT FOR FIRST TIME STEP.

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

'

»
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PUMPING PERIOQD 1:
ENTER THE OPTION FOR PRINTING COMPUTED
DISPERSION EQUATION COEFFICIENTS.

0) DO NOT PRINT.

1) PRINT FOR FIRST TIME STEP.

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

PUMPING PERIOD 1:
ENTER THE QPTION TO PRINT COMPUTED CHANGES IN
CONCENTRATION.
0) DO NOT PRINT.
1) PRINT.
CHOCSE ONE OF THE ABOVE.
VARIABLE "NPDELC": 1

PUMPING PERIOD 1I:
ENTER THE OPTION TO PUNCH VELOQCITY DATA.
0) DO NOT PUNCH.
1) PUNCH FOR FIRST TIME STEP.
2) PUNCH FOR ALL TIME STEPS.
CHOOSE CNE OF THE ABOVE.
VARIABLE *NPXCHY": 0@

PUMPING PERIOD 1:

ENTER THE LENGTH OF THE PUMPING PERIOD (YEARS),
HAXINUM LENGTH OF 5, REAL NUMBER.

VARIABLE *PINT": 3.

Since the storage coefficient was not equal to zero, the variables TIMX and
TINIT are prompted for here:

PUMPING PERIOD 1:

ENTER THE TIME INCREMENT MULTIPLIER FOR
TRANSIERT FLOW PROBLEMS.

THIS IS DISREGARDED IF S=0.

MAXIMUM LENGTH OF S, REAL HUMBER.
VARIABLE *TIMX": 1.

PUMPING PERIOD 1:

ENTER THE SIZE OF THE INITIAL TIME STEP
IN SECONDS.

MAXINUM LENGTH OF 5, REAL NUMBER.
VARIABLE °*TINIT": 3.1E7

PUMPING PERIOD 1i:

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

MAXINUM OF SO.

YARIABLE "HREC": 8

2-9



HOTE: PUMPING/INJECTION WELLS SHOULD NOT BE PLACED IN
FIRST OR LAST ROWS OR COLUMNS.

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

ENTER THE Y COORDINATE OF PUMPING OR INJECTICN WELL 1l.
VARIABLE "IY(1)*: 3

ENTER THE RATE (FT#+3/SEC) FOR WELL 1.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXINUM LENGTH OF 8, REAL HNUMBER.

ROTE: FT»+3/SEC = GAL/MIN = 0.0022278
VARIABLE "REC(1)": -.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUID (MG/L) FOR WELL 1.

MAXINUM LENGTH OF 8, REAL NUMBER.
VARIABLE "CHRECH(1)": 230.

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

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

ENTER THE RATE (FT#+3/SEC) FOR WELL 2.
POSITIVE FOR PUMFING, NEGATIVE FOR INJECTION.
MAXINUM LENGTH OF 8, REAL NUMBER.

NOTE: FTe»#3/SEC = GAL/MIN » 0.0022278
VARIABLE *REC(2)": ~-.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUID (MG/L) FOR WELL 2.

MAXINUM LENGTH OF 8, REAL NUMBER.
VARIABLE "CHRECH(2)": 220.

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

ENTER THE Y COORDINATE QF PUMPING OR IRJECTION WELL 3.
VARIABLE *"IV(Q)*: 3

ENTER THE RATE (FT#+3/SEC) FOR WELL 3.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXINUM LENGTH OF 8, REAL NUMBER.

NOTE: FTe#+3/SEC = GAL/MIN = 0.0022278
VARIABLE "REC(3)": -.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUID {(MG/L)} FOR WELL 3.

MAXIMUM LENGTH OF 8, REAL NUMBER.
VARIABLE "CNRECH(3)": 240.
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ENTER THE X COORDINATE OF PUMPING OR INJECTION WELL 4.
VARIABLE "IX(4)": 11

ENTER THE Y COORDINATE OF PUMPING OR INJECTION WELL 4.
YARIABLE *1Y(4)*: 3

ENTER THE RATE (FT++3/SEC) FOR WELL 4.
POSITIVE FOR PUMPING, HEGATIVE FOR INJECTION.
MAXINUM LENGTH OF 8, REAL KUMBER.

NOTE: FT+#3/SEC = GAL/MIN = 0.0022278
VARIABLE "REC(4)": -.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUID (MG/L) FOR WELL 4.

MAXINUM LENGTH OF 8, REAL KUMBER.
VARIABLE "CNRECH(4)%: 240.

ENTER THE X COORDINATE OF PUMPING OR INJECTION WELL S.
YARIABLE "IX(5)": 8 '

ENTER THE Y COORDINATE OF PUMPING OR INJECTION WELL 5.
VARIABLE *IY(S5)": 29

ENTER THE RATE (FT#»3/SEC) FOR WELL 5.
POSITIVE FOR PUMPING, NEGATIVE 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 PUMPING OR INJECTION MELL 6.
YARIABLE *"IX(6)": 9

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

ENTER THE RATE (FT»»3/SEC) FOR WELL 6.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT»«3/SEC = GAL/MIN = 0.0022278
YARIABLE "REC(6)": .0724

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

ENTER THE Y COORDINATE OF PUNPING OR INJECTION WELL 7.
YARIABLE "IY(7)": 29

ENTER THE RATE (FT»=3/SEC) FOR WELL 7.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
HAXINMUM LENGTH OF 8, REAL NUMBER.

NOTE: FTes3/SEC = GAL/NMIN = 0.0022278
VARIABLE *REC(7)": .0724
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ENTER THE X COORDINATE OF PUMPING OR INJECTION WELL 8.
VARIABLE "IX(8)": 11

ENTER THE Y COQRDINATE OF PUMPING OR INJECTION WELL A&.
YARIABLE "IY(2)*: 29

ENTER THE RATE (FT#+3/SEC) FOR WELL 8.
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 prowpt is used to change selected parameters for each subsequent
pumping period.

DO YOU WISH TO MAKE ANY REVISIONS TG PUMPING PERIOCD 2.
VARIABLE "ICHK" (Y/N): vy

ENTER THE MAXIMUM NUMBER OF TIME STEPS IN
PUMPING PERIOD 2. MNAXINMUM OF 100.
VARIABLE °"NTIN®": 1

" PUNPING PERIOD 2:
ENTER THE TIME STEP INTERVAL FOR PRINTING
HYDRAULIC AND CHEMICAL OUTPUT DATA.
VARIABLE *NPNT": 1

PUMPING PERIOD 2:

ENTER THE NUMBER OF ITERATION PARAMETERS FOR
ADIP, USUALLY FROM 4 TO 7.

YARIABLE *NITP": 7

PUMPING PERIOD 2:

ENTER THE MAXIMUM ALLOWABLE NUMBER OF ITERATIONS
IN ADIP OR S€IP. USUALLY FRONM 100 TO 200.
VARIABLE "ITMAX": 100

PUMPING PERIOD 2:

ENTER THE PARTICLE MOVEMENT INTERVAL (IMOV)

FOR PRINTING CHEMICAL OUTPUT DATA.

SPECIFY O TO PRINT ONLY AT THE END QF TIME STEPS.
VARIABLE "NPNTMV": O

PUMPING PERIOD 2:
ENTER THE OPTION FOR PRINTING COMPUTED
VELOCITIES.

Q) DO NOT PRIKT.

1) PRINT FOR FIRST TIME STEP.

2) PRINT FOR ALL TIME STEPS.
CHOOSE ONE OF THE ABOVE.
VARIABLE "NPNTVL*: O
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PUMPING PERIOD 2:
ENTER THE OPTION FOR PRINTING COMPUTED
DISPERSION EQUATION COEFFICIENTS.

0} DO HOT PRINT.

1) PRINT FOR FIRST TIME STEP.

2) PRINT FOR ALL TIME STEPS.
CHOOSE ONE OF THE ABOVE.
VARIABLE *NPNTD®*: O

PUNMPING PERIOD 2:
ENTER THE OPTION TO PRINT COMPUTED CHANGES IN
CONCENTRATION.
0) DO NOT PRINT.
1) PRINT.
CHOOSE ONE OF THE ABOVE.
YARIABLE *"NPDELC": 1

PUMPING PERIGD 2:
ENTER THE OPTION TO PUNCH VELOCITY DATA.
0} DO NOT PUNCH.
1) PUKCH FOR FIRST TIME STEP.
2) PUNCH FOR ALL TINE STEPS.
CHOOSE ONE OF THE ABOVE.
VARIABLE "NPNCHY*: O

PUMPING PERIOD 2:

ENTER THE LENGTH OF THE PUMPING PERICD (YEARS).
MAXIMUM LENGTH OF S, REAL NUMBER.

VARIABLE "PINT": 4

PUNPING PERIOD 2:

ENTER THE TIME INCREMENT MULTIPLIER FOR
TRANSIENT FLOW PROBLEMS.

THIS IS DISREGARDED IF S=0.

MAXIMUM LENGTH OF S5, REAL NUMBER.
VARIABLE °"TIMX": 1.

PUMPING PERIOD 2:

ENTER THE SIZE OF THE INITIAL TIME STEP
IN SECONDS.

MAXINUM LENGTH OF S5, REAL NUMBER.
VARIABLE "TINIT": 1.2E8

PUMPING PERIOD 2:

ENTER THE NUMBER OF PUMPING OR INJECTION
¥ELLS TO BE SPECIFIED.

MAXINUM OF SO.

VARIABLE "NREC*: 8

NOTE: PUMPING/INJECTION WELLS SHQULD NOT BE PLACED IN THE
FIRST OR LAST ROWS OR COLUHNNS.

ENTER THE X COORDINATE OF PUMPING OR INJECTION WELL 1,
VARIABLE *"IX(1)*: 8
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ENTER THE Y COORDINATE OF PUMPING OR INJECTION WELL I.
VARIABLE *"IY(1)*: 3

ENTER THE RATE (FT##3/SEC) FOR WELL 1.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXINUM LENGTH OF 8, REAL NUMBER.

NOTE: FTe=3/SEC = GAL/NIN « 0.0022278
VARIABLE "REC(1)"*: 0.0

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

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

ENTER THE RATE (FT»+3/SEC) FOR WELL 2.
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 PUMPING OR INJECTION WELL 3.
VARIABLE "IX(21*: 10

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

ENTER THE RATE (FT##3/SEC) FOR WELL 3.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT#+3/SEC = GAL/MIN « 0,.0022278
VARIABLE "REC(3)": 0.0

ENTER THE X COORDINATE OF PUMPING OR INJECTION WELL 4.
VARIABLE *IX(4)": 1}

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

ENTER THE RATE (FT#«3/SEC) FOR WELL 4.
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 PUMPING OR INJECTION WELL 3.
VARIABLE *"IX(5)*: 8

ENTER THE Y COORDINATE OF PUMPING OR INJECTION WELL 5.
VARIABLE *IY¥(5)1*: 29
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ENTER THE RATE (FT++3/SEC) FOR WELL 5.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXINUM LEKGTH OF 8, REAL NUMBER.

NOTE: FT++3/SEC = GAL/MIN = 0,0022278
VARIABLE *"REC(5)": 0.0

ENTER THE X COORDINATE OF PUMPING OR INJECTION WELL 6.
VARIABLE *IX(&)*: 9

ENTER THE Y COORDINATE OF PUMPING OR INJECTION WELL 6.
YARIABLE "IY(&)*: 29

ENTER THE RATE (FT##*3/SEC) FOR WELL 6.
POSITIVE FOR PUMPING, KEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.

HOTE: FT##+3/SEC = GAL/MIN » 0.0022278
VARIABLE "REC(e&)*: 0.0

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

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

EHNTER THE RATE (FT»#3/SEC) FOR WELL 7.
POSITIVE FOR. PUMPING, MNEGATIVE FOR INJECTION.
MAXINMUM LENGTH OF 8, REAL NUMEER.

NOTE: FT»+3/SEC = GAL/MIN « 0.0022278
YARIABLE "REC(7)": 0.0

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

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

ENTER THE RATE (FT»+3/SEC) FOR WELL 8,
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAKINUM LENGTH OF 8, REAL NUMBER.

NOTE: FT##3/SEC = GAL/MIN « 0.0022278
VARIABLE "REC(8)*: 0.0

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

DO YOU WISH TO MAKE ANY REVISIONS TO PUMPING PERIOD 3.
VARIABLE "ICHK® (YES OR NO): vy

PUMPING PERIOD 3J:

ENTER THE MAXIMUNM NUMBER OF TIME STEPS IN A
PUMPING PERIOD. MAXIMUM CF 100.

VARIABLE "NTINM*: 3
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PUMPING PERIOD 3:

ENTER THE TIME STEP INTERVAL FOR PRINTING
HYDRAULIC AND CHEMICAL OUTPUT DATA.
VARIABLE *NPNT®*: 1

PUMPING PERIOD 3:

ENTER THE NUNMBER OF ITERATION PARAHETERS FOR
ADIP. USUALLY FROM 4 TO 7.

VARIABLE *NITP": 7

PUMPING PERIOD 3:

ENTER THE MAXIMUM ALLOWABLE NUMBER OF ITERATIONS
IN ADIP OR SIP, USUALLY FROCM 100 TO 200.
VARIABLE "ITMAXY: 100

PUMPING PERIOD 3:

ENTER THE PARTICLE MOVEMENT INTERVAL (INOV)

FOR PRINTING CHEMICAL QUTPUT DATA.

SPECIFY O TO PRINT ONLY AT THE END OF TIME STEPS.
VARIABLE °"NPHTHV*: O

PUMPING PERIOD 23:
ENTER THE OPTION FOR PRINTING COMPUTED
VELOCITIES. ,

0) DO NOT PRINT.

1) PRINT FOR FIRST TIME STEP.

2) PRINT FOR ALL- TIME STEPS.
CHOOSE ORE OF THE ABOVE.
VARIABLE *NPNTVL®": O

PUMPING PERIOD 3:
ENTER THE OPTION FOR PRINTING COMPUTED
DISPERSION EQUATION COEFFICIENTS.

0) DO NOT PRINT.

1) PRINT FOR FIRST TIME STEP.

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

PUMPING PERIOD 3:
ENTER THE OPTIOK TO PRINT COMPUTED CHANGES IN
CONCENTRATION.
Q) DO NOT PRINT.
1) PRINT.
CHOOSE ONE OF THE ABOVE.
VARIABLE "NPDELC": 1

PUNPING PERIOD 3:
ENTER THE OPTION TO PUNCH VELOCITY DATA.
Q) DO NOT PUNCH.
1) PUNCH FOR FIRST TIME STEP.
2) PUNCH FOR ALL TIME STEPS.
CHOOSE ORE OF THE ABOVE.
VARIABLE *HPNCHV*: O
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PUMPING PERIOD 3:

EHNTER THE LENGTH OF THE PUMPING PERICD (YEARS).
MAXINUM LENGTH OF 5, REAL NUMBER.

VARIABLE "PINT": 3.

PUMPING PERIOD 3: -
ENTER THE TIME INCREMENT MULTIPLIER FOR
TRANSIENT FLOW PROBLENS.

THIS IS DISREGARDED IF S=0.

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

PUMPING PERICD 3:

ENTER THE SIZE OF THE INITIAL TIME STEP
IN SECONDS.

MAXIMUM LENGTH OF 5, REAL RUMBER,
VARIABLE °"TINIT": 3.2E7

PUMPING PERIOD 3:

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

MAXINUM OF 50. .

VARIABLE "NREC": 8

NOTE: PUMPING/INJECTION WELLS SHOULD NOT BE PLACED IN THE
FIRST OR LAST ROWS OR COLUMNS.

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

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

ENTER THE RATE (FT#+3/SEC) FOR WELL 1.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION,
MAXINUM LENGTH OF 8, REAL NUMBER.

HOTE: FT==3/SEC = GAL/MIH = 0.0022278
VARIABLE "REC(1)*: -.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUID (MG/L) FOR WELL 1i.

MAXINMUM LENGTH OF 8, REAL HNUMBER.
VARIABLE "CNRECH(1)*: 2350.

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

ENTER THE Y COORDINATE OF PUMPING OR INJECTION WELL 2.
VARIABLE "IY¥Y(2)": 3
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ENTER THE RATE (FT=s+3/SEC) FOR WELL 2.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXINUM LENGTH OF 8, REAL NUMBER.

NOTE: FTe+3/SEC = GAL/MIN + 0.0022278
VARIABLE "REC(2)": ~-.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUID (MG/L) FOR WELL 2.
MAXINUM LENGTH OF 8, REAL NUMBER.
VARIABLE "CHRECH{2:": 220.

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

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

ENTER THE RATE (FT#*+3/SEC) FOR WELL 3.
POSITIVE FOR PUNPING, NEGATIVE FOR INJECTION.
MAXINUM LENGTH OF 8, REAL NUMBER.

NOTE: FTe»+3/SEC = GAL/MIN « 0.0022278
VARIABLE "REC{(3)"%: -.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUID (MG/L) FOR WELL 3.
MAXINMUM LENGTH OF 8, REAL NUMBER.
VARIABLE "CNRECH(3)": 240,

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

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

ENXTER THE RATE (FT++3/SEC) FOR WELL 4. )
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUNM LENGTH OF 8, REAL NUMEER.

NOTE: FT#*3/SEC = GAL/MIN + 0.0022278
VARIABLE "REC(4)": ~-.0Q0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUID (NG/L) FOR WELL 4.

MAXINUM LENGTH OF 8, REAL NUMBER.
VARIABLE *CKRRECH{(4)": 240.

ENTER THE X COORDINATE OF PUMPING OR INJECTION WELL S.
VARIABLE "IX(5)": 8

ENTER THE Y COORDINATE OF PUMPING OR INJECTION WELL 5.
VARIABLE "IY(S5)*: 29
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ENTER THE RATE (FT»#3/SEC) FOR WELL 5.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIXUM LENGTH OF 8, REAL NUMBER.

HOTE: FT#+3/SEC = GAL/MIN = 0.0022278
VARIABLE "REC(5)": .0724

ENTER THE X COORDINATE OF PUMPING COR INJECTION WELL 6.
VARIABLE "IX(6)": 9

ENTER THE Y COORDINATE OF PUMPING OR INJECTION WELL 6.
VARIABLE *IY(&)*: 29

ENTER THE RATE (FT»+3/SEC) FOR WELL 6.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.

NOTE: FT»«+3/SEC = GAL/MIN = 0. 0022278
VARIABLE *REC(B)": .0724

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

ENTER THE Y COORDINATE OF PUMPING OR INJECTION WELL 7.
YARIABLE *IY(7)*: 29

ENTER THE RATE (FT»#3/SEC) FOR WELL 7.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXINUM LENGTH OF 8, REAL NUMBER.

HOTE: - FT++3/SEC = GAL/MIN = 0.0022278
VARIABLE "REC(7)": .0724

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

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

ENTER THE RATE (FT»+3/SEC) FOR WELL 8.
POSITIVE FOR PUMPING, HEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.

HOTE: FTe»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 O0.1.

HAXIMUM LENGTH OF S5, REAL NUMBER.

VARIABLE *TOL": .0l

ENTER THE EFFECTIVE POROSITY.

MAXIMUM LENGTH QOF S5, REAL NUMBER.
YARIABLE "PORQS": .25
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ENTER THE CHARACTERISTIC LENGTH (FEET).
(LONGITUDINAL DISPERSIVITY).

MAXINMUM LENGTH OF 5, REAL NUMBER.
VARIABLE *BETA": 40

Longitudinal dispersivity is the dispersivity in the major direction of
flow; vhereas transverse dispersgivity is orthogonal to the major direction
of flow.

ENTéR THE NODE SIZE IN THE "X" DIRECTION (FEET).
MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE "XDEL": 500

ENTER THE NODE SIZE IN THE "Y* DIRECTION (FEET).
MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE *YDEL": 3500

ENTER THE RATIO OF TRANSVERSE TO
LORGITUDINAL DISPERSIVITY.
MAXINUM LENGTH OF S5, REAL NUMBER.
VARIABLE *DLTRAT": .2

ENTER THE MAXIMUM CELL DISTANCE PER PARTICLE
MOVE, VALUE BETWEEN O AND 1.0,

MAXIMUM LENGTH OF 5, REAL NUMBER.

VARIABLE "CELDIS*: .3

ENTER THE RATIO OF TRANSMISSIVITY TENSORS

(T(YY) TO T(XXD)).

(USE 1.0 FOR ISOTROPIC AQUIFER. IF ANISOTROPIC,
MAJOR DIRECTION OF FLOW SHOULD BE ALONG COLUMNS.)
MAXINUM LENGTH OF S, REAL NUMBER.

VARIABLE "ANFCTR": 1

Decay and gorbtion data are requested next.

IS DECAY TO BE SIMULATED (Y/N)?
VARIABLE "NDECAY": =n

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

ENTER DECAY HALFLIFE (YEARS).
MAXINUM LENGTH OF 10, REAL NUMBER.
YARIABLE "DCYTIN":

INDICATE WHICH SORBTION SIMULATION
IS TO BE USED:

0} NCHE

1) LINEAR

2) LANGHUIR

3) FREUDLICH
VARIABLE "NSORB*: 0O
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1f retardation vas to be simulated the following prompts vould appear.

" ENTER THE PARTICLE DENSITY OF THE AQUIFER (GM/CM»#3),
MAXIMUM LENGTH OF 10, REAL NUMBER.
VARIABLE °*DENROCT:

ENTER VALUE QF "KD*" (ML/G).
MAXIMUM LENGTH OF 10, REAL NUMBER.
VARIABLE "SORBQR":

If thé Langmuir sorption aimulation is requested, the next prompt
vould be:

ENTER THE SORPTION SATURATION VALUE FOR
THE LANGMUIR.

MAXINUM LENGTH OF 10, REAL NUMBER.
VARIABLE *SORBST":

If the Freundlich sorbtion simulation i=s requested, the next prompt would
be:

ENTER THE VALUE OF

ALPHA FOR THE FREUDLICH ISOTHERM.
MAXINMUM LERGTH OF 10, REAL NUMBER.
VARIABLE "SORBAL":

The next group of variables are flags for routines added to the model for
this project. These modifications are described in the companion manual
entitled *Modified N.R.C. Version of the U.S.6.S. Solute Transport Model,
Voelume 1: Modifications" (Kent, et al, 1986).

CHCOSE THE ITERATIVE PROCEDURE DESIRED TO SOLVE

A FINITE DIFFERENCE APPROXIMATION TO THE

GROUNRD-WATER FLOW EQUATION.
0) ADIP -- ALTERNATING DIRECTION IMPLICIT PROCEDURE
1} SIP -- STRONGLY IMPLICIT PROCEDURE

VARIABLE *ISOLV*: O

IS THIS SIMULATION HEAD ONLY OR SCLUTE TRANSPORT?
0) TRANSPORT
1) HEAD ONLY

VARIABLE "HEAD": O

IS THE AQUIFER BEING MODELED CONFIRED OR
UNCONFINED?

0) CONFINED

1) UNCONFINED
VARIABLE "FCON": 1
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DO YOU WISH TO ENTER THE TRANSMISSIVITY
OR PERMEABILITY FOR THE AREA?

0} TRANSMISSIVITY

1) PERHMEABILITY
VARIABLE "TP": O
DO YOU WISH TO ENTER THE BOTTOM ELEVATION
OR SATURATED THICKNESS FOR THE AREA?

0) SATURATED THICKNESS

1) BOTTOM
VARIABLE "BTM": O

Note: BTM ia automatically set to O if FCON = O.

2.2.4 Matrix Editor

Some of the fclloving input data may require a matrix. A matrix
editor hasg heen developed to input the matrices. The size of the matrix is
controlled hy the variables NX (number of columns) and NY (number of rows).
The varisbles involved are:

a. Transmisgivity/Hydraulic Conductivity

b. Saturated Thickness/Bottom Elevation

c. Potentiometric Head

d. Recharge

e. HNode Identification
f. Concentration

The matrix editor is invcked vhen a variable is indicated as not being
constant. The model requires a no-flov boundary (artificial} surrounding
the area being studied. To represent this, the modeler must set the first
and last rowa and columng of each matrix to O (zero). If a variable is
indicated as congtant, the model will set the no-flov boundary from
previcus matrices. If an irregular boundary is to be represented, the
first matrix (Transmissivity/Hydraulic Conductivity) must be entered as

-

variable.
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2.2.4.1 General Matrix Editor Commands

The matrix editor displays tvelve rows of a matrix at one time. The
number of columns displayed depends on the field size of each element of
the matrix. The coamaénds "shift" and "ligt®" are used to viev the columns
and rove that are not initially displayed or to display changes to the
matrix. For example, if the user wvants to edit'coluuna 12-2C on a matrix,
enter after the "@COMMAND:®*, "ghift 12". Column 12 vill be the leftmost
column. If the user wvants to edit rows 13-24, the "list" command is used.
Enter after the "@COMMAND:®, "list 13°. Rov 13 vwill he the top rov
digplayed. After all correctiocns for the matrix have been made, enter
after the "@COMMAND:", "end®. This vill end the matrix editor and will
proceed to the next matrix. A brief explanation of the editor commands may
be reviewed during execution of the editor by entering "“help® after the

"QCONMAND:* prompt.

2.2.4.2 Altering Matrix Data
Saturated thicknese vill be used in describing the matrix editor.
IS THE SATURATED THICKNESS FOR THE AREA CONSTANT?
(A MATRIX IS NOT REQUIRED IF THE SATURATED THICKNESS
FOR THE AREA IS CONSTANT) (Y/N): n
The matrix editor'vill be invoked by the above response (not constant).
ENTER THE SATURATED THICKHESS MULTIPLIER: 1.0
WHAT DO YOU WISH THE ENTIRE SATURATED THICKMNESS
MATRIX INITIALLY SET TO: 50
The watrix is initialized to a common value before editing begins.

After initialization, the matrix is displayed.
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COLUNNS
ROWS 1 2 3 4 5 6 7 & 9 10 11 12

«t 50 S50 50 S50 50 50 SO0 SO SO SO SO SO
=2 30 S50 50 350 50 S50 50 S0 S0 S50 S0 SO
=3 S50 50 S50 50 50 50 S50 S50 50 SO SO 50
+#4 350 50 50 50 S0 SO0 50 S0 SO SO SO SO
#3 50 5 50 S0 50 SO0 50 S0 SO0 S50 S50 SO
#6 30 S0 50 S0 50 50 S0 SO SO0 SO SC SO
=7 S0 S0 S50 SO S50 SO0 50 S50 SO S0 50 S50
+8 S50 5 S0 50 30 30 S50 SO S50 SO0 SO SO
=9 30 50 Sc 30 50 S50 50 30 SO0 50 50 SO
#«10 S0 S50 S0 S0 SO0 SO SO S0 S50 S0 50 SO
#11 50 S0 S50 50 50 SO0 50 S0 S0 SO S0 30

=12 50 50 50 SO0 S0 50 S50 S0 S50 50 50 SO
REMENBER TO HIT "ENTER® AFTER YOU CHANGE EACH LINE.
COMMANDS ARE: SHIFT,LIST,HELP,END
GCOMMAND:

To change values in any rov, all nodes displayed for the rov that is
toc be changed muat be entered. For example, to change rov 1 from 50’'e to
O’s (as required by the model), type:

«+1000000000CG000
then press the "enter® or "return" key. To change the firgt and
tvelfth nodes in rov S to 0's, type:

*» 50 S0 S0 50 50 50 SO S0 50 50 50 O

then presas "enter". To viev these changes, enter "list 1". The matrix is

then digplayed aa:
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ROWS

LI I B T R B R
VENOWU b WKN*-

. "
-
[ =]

»12

1
0
50
50
S0
0
S0
S0
S0
50
50
50
S0

2
0
50
50
30
30
50
30
S50
30
50
S0
S0

3
0
50
50
50
S0
50
50
S0
S0
S50
50
50

4
0
S0
S0
S0
S0
50
50
S0
S0
50
S0
S50

S
0
S0
50
S0
30
S50
50
5C
S50
S0
S0
S0

6
0
S0
30
S0
S50
50
S50
350
20
50
50
S0

7
0
50
50
S50
S0
30
S50
50
30
S50
S0
S0

COLUNNS

8
0
50
=11
50
50
S0
S0
50
50
50
20
50

9
0
50
30
S0
S0
S0
So
S0
S50
S0
50
50

10

o
50
350
S0
50
S0
S0
30
50
S0
50
50

11

0
S50
S0
S0
50
S0
30
S0
S0
50
S0
50

12

30
S0
S0

S0
S0
50
50
30
50
S0

REMEMBER TO HIT YENTER" AFTER YOU CHANGE EACH LINE.
COMMANDS ARE:
QCOMMAHND:

SHIFT, LIST, HELP, END

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

program vill then proceed to the next matrix prompt.

2.2.5 MNatrices

The folloving are prompts for the matrix variables.

trangmisgivity is to be entered,

The prompts are:

IS THE TRANSMISSIVITY FOR THE AREA CONSTANT?

{A MATRIX IS HOT REQUIRED IF THE TRANSMISSIVITY

FOR THE AREA IS CONSTANT) (Y/N):

b4

In this case,

ENTER THE TRANSMISSIVITY FOR THE AREA (FTe#2/SEC).

NOTE:

FT»+2/SEC = GPD/FT » 1.54723 E-6

MAXINUM LENGTH OF 10,

REAL NUMBER:

0. 1447

If hydraulic conductivity vere to be entered, the prompts vould be:

IS THE PERMEABILITY FOR THE AREA CONSTANT?

(A MATRIX IS HOT REQUIRED IF THE PERMEABILITY
FOR THE AREA 1S CONSTANT) (Y/N):

ENTER THE PERMEABILITY FOR THE AREA (FT/SEC).

NOTE:

The prompts that follav are:

FT/SEC = GPD/FT»+2 » 1,54723 E-6
MAXINUNM LENGTH OF 10, REAL NUMBER:

IS THE SATURATED THICKNESS FOR THE AREA CONSTANT?
(A MATRIX IS HOT REQUIRED IF THE SATURATED THICKNESS
FOR THE AREA IS CONSTAKT)

(Y/N):
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ENTER THE SATURATED THICKNESS MULTIPLIER.
MAXINUM 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 a=s
illugtrated in section 2.2.4.
If the hottom elevation vere to be entered, the prompts vould be
aimilar to those for the saturated thickness.
IS THE POTENTIONETRIC HEAD FOR THE AREA CONSTANT?
(A MATRIX IS NOT REQUIRED IF THE POTENTIOMETRIC HEAD
FOR THE AREA IS CONSTANT) (Y/N): n

ENTER THE POTENTIOMETRIC HEAD NULTIPLIER.
MAXINUM LENGTH OF 10, REAL NUMBER: 1.0

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

After this prompt, the potentiometric head matrix is displayed and edited.
See section 2.2.4 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) (Y/N): vy

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

ROTE: FT/SEC = IN/YR * 26.7918 E-10
MAXINU¥ LENGTH OF 10, REAL NUMBER: 0.0

IS THE NODE IDENTIFICATION FOR THE AREA CONSTANT?
(A MATRIX IS NOT REQUIRED OF THE NODE IDENTIFICATION
FOR THE AREA IS CONSTANT) (Y/N): n

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

WHAT DO YOU WISH THE ENTIRE NODE IDENTIFICATION
MATRIX INITIALLY SET TQ, BETWEEN O & 97
(MAXIMUM LENGTH OF 1): O
After this prompt, the node identification matrix is displayed and edited.

See section 2,2.4 for example of matrix editor.
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IS THE CONCENTRATION FOR THE AREA CONSTANT?
(A MATRIX IS NOT REQUIRED IF THE CONCENTRATION
FOR THE AREA IS CONSTANT) (Y/N): vy

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

This ig the last prompt. The progras then automatically returns to
the CLIST (or controlling pragram).
FILE CREATED: BABKON.CNTL
CHOOSE ACTION:
1) CREATE NEW DATA
2} MODIFY EXISTING DATA
3) END PROGRAM
(ENTER CORRESPONDING NUMBER):
The file is nov ready for execution and may be submitted as a batch
job. Any necessary changes to the data set (BABKON.CKTL) can be made by
using any edit feature available on the computer being used or Option 2 of

the controlling program {(described in section 2.,3). The data gset created

in this example is shown in Appendix V.

2,3 Editor

Option 2 on the menu in section 2.2 (immediately above) ig used to
modify an exigting data set for use with the modified H.R.C. version of the
U.S.G.S. Solute Transport Model (Kent, et al, 1986). Examples of gsome of

the prompts for this modification routine follow.

2.3.1 Job Control Language

The JCL is displayed and edited as demscribed in Section 2.2.1
beginning on page 2-4 for an IBNM 308iD, in Appendix IX for an IBM-PC (or
similar micro-computer), or in Appendix X for a DEC/VAX. The *DISP"
parameter for both the cutlist and graph data sets should be changed from

*DISP={MOD, CATLG)" to "DISP=0LD" if the data set namee are not changed
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after the first batch run, This will replace the old output vith the nev

on each subsequent batch run.

2.3.2 Individual Variables
Variableg cther than matrices are edited first. If any of these
individual variables need to be changed, enter "y" to the followving prompt:

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

othervise, enter "n" and the program continues with the matrix data.

For single variables (eg. TITLE, KX, NY, POROS), the variable name and
its value is displayed along wvith a prompt asking vhether the value is to
be changed. If a change is desired, a prompt asking for the new value is
digplayed. If no change is desired, the next varisble is displayed.

Here is an example changing NPMAX and not changing NPTPND.

NPMAX = 1000

MAXINUM OF 3200,

CHANGE (Y/N): vy

ENTER NEW VALUE: 3200

NPTPHD = 4

OPTIONS =~ 4,5, 8,9:

CHANGE (Y/N): o
2.3.2.1 Location Variables

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

1. The coordinates for the individual observation peoints,

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

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

NUMOBS = 2

MAXINUM OF S,
CHANGE (Y/N):
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Suppose another obgervation point is deasired, enter "y", the followving
prompt appears and *3" is entered as the nev value to NUMOBS.

ENTER NEW VALUE: 3
The coerdinateg for the nev observation point are requested next.

ENTER THE *"X* COORDINATE OF OBSERVATION POINT 3.
VARIABLE "IXO0BS(3)": 3

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

All of the observation points are nov displayed. The nev point is

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

WELL# X Y
1 8 a
2 4 3
NEW
3 S 8

ENTER WELL HUMBER (OR ZERO TO CONTINUE):
Now that all of the observation points are displayed, suppose well i ghould
be moved to (8,7). Enter the well number "1"; the values are displayed and
may be changed as follovs.

IX0BS(1) = 8
CHANGE (Y/K): n

IYOBS(1) = 8
CHANGE (Y/N): y

ENTER NEW VALUE: 7
The vella are displayed again. To continue ta the next variable, 0 {(zero)

is entered.

WELL# X Y

L 8 7

2 4 3
NEW

3 3 8

ENTER WELL NUMBER (OR O TO CONTINUE): O
NCODES and NREC are handled similarly. The table format for NCODES is:

ICCDE# ICODE FCTR1 FCTR2 FCTR3 OVERRD
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and the table format for NREC is:

WELL# X Y REC CNRECH

2.3.3 Matrices
The folloving prompt begins the editing of watrix data of the program.
DO YOU WISH TO CHANGE ANY OF THE MATRIX INPUT (Y/N):
If any matrix data, including multipliers, needs to be altered, enter "y*
to the sbove prompt. Entering "n" will skip all the matrix data and end
the editor program.

It should be noted that there are no checks againat possible errors if
the folloving flags vere changed in the previous section, TP, FCON, and
BTN,

The matrices are handled in the following mwanner. Suppose the
Saturated Thicknese i= a constant of 50 ft., then the folloving prompt
appears!

THE SATURATED THICKNESS FOR THE AREA IS CONSTANT.
CHANGE TO MATRIX (Y/N):

To keep it a congtant, enter "n". The thickness is then displayed and
changing the value or leaving it as uses the same format as single
variables. To change the saturated thickness from a constant to a matrix,
enter *y'. The folloving prompta then appear:

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

WHAT DO YOU WISH THE ENTIRE SATURATED THICKNESSS
MATRIX INITIALLY SET TO?
(MAXIMUNM LENGTH OF 3): 500

The responges set the multiplier to 0.1 and initializes the matrix to a

common value of 500 before the matrix editor is invoked. The matrix editor
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is described in Section 2.2.4. After the editor is ended, prompting
continues wvith the next matrix.

Suppose the NODEID ia a matrix, then the folloving appears on the
screen.

THE NCDEID FOR THE AREA IS A MATRIX.
CHANGE TO CONSTANT (Y/N):

If the matrix is to be changed to a constant, enter "y"; the next prompt
asks for the value ag shown belov. In thig instance the matrix is being
changed to a constant value of 0 (zero).

ENTER THE HODEID FOR THE AREA.
BETWEEN O & 9, MAXIMUM LENGTH OF 1: O

Prompting now continues vith the next matrix. If the matrix is to be kept
{responge to the initial HODEID prompt is *n"), the multiplier im displayed
vith the normal option to change as below: -

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

DISPLAY THE MATRIX FOR POSSIBLE 'cmnGE (Y/N):
With a response of "y", the matrix editor is invoked.
When the modify program is completed, the mesgage,
FILE MODIFIED: filename

is displayed along with the controlling menu.

2.4 Exit Preprocesasor

This option terminates the program, returning to cperating aystem.

2.5 Error Checking

The preprocessor and editor do not perform any significant error
detection; this is done in the Solute Transport Model., The checking of the
data for ihe initial pumping period is performed as the data is reed by the

model (in gubroutine PARLOD)}. Any warning or error messages are issued
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from PARLOD and the model run is stopped if any significant errorg are
detected. It is suggested that a time iinit of five (3) seconds be used
for the first model run to facilitate a quick check of data.

It is recommended that an analytical nodei be employed prior to using
the numerical model. Thig will provide an opportunity to perform simple
sensitivity ana;yses on various hydrcgeological parameters. In this wvay, a
conceptual model is systematically quantitized uming reasonable parametric

values.



3.0 INTERACTIVE PREPROCESSOR DESCRIPTION

Interactive capabilities to the modified N.R.C. version of the
U.5.6.S. Solute Tranaport Model (Kent, et al, 1986) were developed to aid
users in creating the input data set. This program serves as an
interactive input and modification routine for the input data necessary to
execute the modified model. A controlling program haa also been written to
incorporate the input and modification routines into one prograa.

The interactive program congiots of two routines; a preprocessor and
an editar. The preprocessor creates a data set that contains the input to
the modified N.R.C. version of the U.S.,G.S5. Solute Transport Model. The
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 3600 lines of PL/1 code.
Nearly 800 lines of this co&e cowprise subroutines used by both programs.
The source code for all routines is liQted in Appendix I. These prograas
vere developed and tested on an IBM 30810 computer and on the Kaypro-2 and

IBN-PC microcomputers using PC-DOS and CPNM operating systems.

3.1 Technical Information

The preprocessor ia compoged of 31 routines; of these, 13 are utility
routines. The name and primary purpose of each routine are listed in the
folloving tables, Table 1 liast=s the routines unigque to the preprocessor,
Table 2 iists the routines unique to the editor, and Table 3 lists the
utility routines used by both programs. Sections 3.2 through 3.4 provide
detailed descriptions of each of the routines listed in Tables 1, 2, and 3.

The variable names used in both the preprocessor and editor correspond

to the names used in the model. The definitions of selected variables for
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Table 1. Subroutinea Unique to Interactive Preprocessor

CREATEN
CREATED
GTJICL
G6TICLN
GTJCLD
GTVAR
GTHTRX

- —— -

UPDATEM
UPDATED
EDFILE
EDFILEM
EDJCL
EDJCLM
EDJCLD
EDVAR
EDNTRX

- — - =

DATATP
EBCDIC

DBLANK
INPUT
INPUTR
NTRXED
SUBFIL
SUBFILN
EXTVAR
PARMGT

KONI
KORIN
KONID

A D P D o o A D A - -

- . D AR D Al

Controls data entry for IBM 3081.

Controls data entry for wicrocomputers,
Controls data entry for DEC/VAX.

Creates job control information for IBM 3081.
Creates JCL information for microcaomputers.
Creates job control inforwation for DEC/VAX.
Input of individual variables.

Input of matrix data,

. T . -

P o P R T R A e R A R W b o

A . S ke el

Controls data editing for IBM 3081.

Controls data editing for wmicrocomputers.
Controls data editing for DEC/VAX.

Reads data from input data set (for IBM 3081).
Reads= data from input data set (for others).
Modify job control information for IBM 3081.
Hodify JCL inforwmation for microcomputers.
Modify job control information for DEC/VAX.
Modify individual variables.

Nodify wmatrix data.

L — T g S . W A S g -

Table 3. Utility Subroutines

D R — - e A A -

Determines data characteristics cf a response
for ASCII machines.

Determines data characteristices of a response
for EBCDIC wachines.

Removes blanks from front and back of a string.
Reads unbounded data frowm screen.

Reads bounded data from screen.

Interactive metrix editor.

Writes data to input deta set for IBM 3081.
Writes data to input data set for other machines.
Contains all external variable declarations.
Displays definition of each variable then reads
response.

Controls execution for IBM 3081.

Controls execution for microcomputers.

Controls execution for DEC/VAX.

- . R D kv U R R D R R W



the interactive program are listed in Appendix II, All major variables are
character data.

~ Array dimensions are set using the XREPLACE command vhich is described
in Section 3.5. The dimensions are limited by the amount of random access
memory (RAM) available vith the system in uge. For a machine vith 64K RAN,
the largest dimensions are: aatriﬁes, 10X10; pumping periods, 10; number
of injection/discharge vells, 10; and number of observation wells, 10.

Larger RAM will, of course, allov for larger dimensions,

3.1.1 Program Flov of Control
A flov chart for the program KONI is provided in Figure 1. ®*A" and
*B* vithin the flov chart represent the flov charts found in Figure 2 for

the preprocessor and éditor.
3.2 Preprocessor

3.2.1 CREATE

The main purpoge of the CREATE routine is to contrel the overall
execution of the preprocessor. All variables used in the modified N.R.C.
veraion of the U.5.6G.S. Solute Transport Model are declared as character
variables. OQther variables relate to terminal input and output and the
data get to be created. All global variables are declared as external in
the file EXTVAR. The version of this routine that controls the execution

of the preprocessor vhen creating data to be executed on 8 micro-computer

is called CREATEN.

3.2.2 GTICL

This routine, invoked by the CREATE routine, creates the job control

language (JCL) necessary to execute the modified N.R.C. version of the
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Figure 1, Simplified Flow Chart For The Controlling Program



PREPROCESSOR

DISPLAY %
DEFINITION
OF VARIABLE

READ DATA
TO BE
ASSIGNED

DISPLAY
ERROR
MESSAGE

ASSIGN
DATA TOC
VARTABLE

NO 4*-J

EDITOR

DISPLAY CURRENT
VALUE OF
VAR[ABLE

NG

ASSIGN
NEW DATA
T0 VARIABLE

DISPLAY
ERROR
MESSAGE

Figure 2. Simplified Flow Charts For The Preprocessor and Editor
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U.S.5.5. Solute Transport Model on an IBM 3081D computer. This routine may
need to be modified for other computer systems. A version of this routine
that generates the JCL needed to execute the model on a microcomputer with
the MS-DOS operating system is deacribed in Appendix IX and is called
GTIJCLM. Appendix X describes the JCL needed for a DEC/VAX (routine name is
GTJCLD).

The JCL that is provided by the uaer includee the jobname, time limit
for execution, output wvindov {(or room), output data set name and graphics
data get name. The jobname, a code containing up to eight alphanumeric
characters and beginning with an alphabetic character, is used as an
identifier by the computer during execution. The amount of time necessary
for execution depends on the size and complexity of the system being
.mnﬁeled. Hhen.running only a head simulation, 40 seconds.ahould be ample
time. A full trﬁnsport run of the model can take at least seven times
longer than a head only run. The output vindow, or room, is unique to the
gyatem hsed at dklahnna State Univergity. This parameter specifies the
destinatinn of the ocutput for ease of separation by the aystem cperators,
The output and graphics file names should be complete file names=, such as
U99999A. EXAMPLEL. OUTLIST and U99999A. EXAMPLEL.GRAPH. The dataset
attributeg are set in the code for the GTIJCL routine but may be changed
either in the source or vhen running the preprocessor. The name and
location of the coapiled version of the modified N.R.C. version of the
U.5.6.5. Selute Transport Nodel is alsc included as part of the source code
of this routine. In thie case, the executable code is in the partitioned
data set (PDS) U11236C,.KONI.LOAD. A PDS is actually a directory to several
data sets, called members, each having a unique nawe and each being

individually accessible. The member name of this PDS that is the
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executable version of the modified H.R.é. vergion of the U.S5.6G.S5. Solute
Trangport Model is KONIKOW. The REGION paranetér on line 5600 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 3.4.3. The builtin subroutine SUBSTR is also used.

3.2.3 GTVAR

This routine handles the input of the individual variable data. The
only data that is not handled by these routines are the pntrix data; this
includes the matrix multipliers and the matrix/constant flags vhich are
controlled by the GTMTRX rcutine described in Section 3.2.4. GTVAR handles
all input of the individual variable data. GTVAR may need to be divided
into tvo routines to facilitate compilation on a 64K RAM microcomputer.

The GTVAR routine is very straightforvard. A brief definition of each
variable is displayed along vith the variable name and any limits or
recommended values. Variables that are real (may contain a decimal point),
are explicitly indicated along wvith the maximum length of the number. All
real numbers may be entered in the scientific notation, if desired. The
real numsber must contain a decimal point and the exponent must be an
integer.

The order of input for the variables follows closely the order in
Appendix III except as indicated below for GTVAR. If NUMOBS is set to be
greater than Zero, the X and Y ccordinatea for each observation point are
requested immediately after NUMOBS ims initialized. NCODES and the
corresponding variables ICODE, FCTR1, FCTR1, OVERRD, and FCTR3 are input in

a gimilar fashion, as are IX, 1Y, REC, and CNRECH, the variables



.correasponding to NREC, Similarly, if more than one pumping period is to be
gimulated, all variables specific to each pumping period are input; those
being the variables indicated for data set 10 in Appendix III, page V-8.

No utility routines are called by GTVAR. A routine available only to
GTVAR is called. This subroutine is called PARMGT. PARMGT digplays the
description for each variable then calls INPUT or INPUTR}) to read and
decode the response. If the response is numeric, the length of the
response is checked; if it is shorter than it should be, the value is right
justified by forcing blanks intp the left end of the field. This is done
go that the values are vritten properly to the data set being created. If
the data is too long to fit in the field specified, a wessage indicating
the meximum length of the number is written to the screen along with a
request for the corrected data to be entered. The length of a response isg
not checked if it is ;ot numeric.

After the regponase has been accepted and if the VERIFY option wvas set
in GTVAR, the verificetion request is displayed. The data is accepted if
the respconese to the verification'request is YES. Othervige, the data is to

be reentered. Once the data is accepted, it is returned by PARMGT,

3.2.4 OGTHTRX

This routine, invoked by the CREATE routine, controlas the input of the
matrix data. This is a straightfervard routine that requests the matrix
data in the order indicated in Appendix III. The utility routine called is
MTRXED. MTRXED, the watrix editor, is invoked only when a matrix is to be
entered. This routine ig desecribed in section 3.4.4. The local subroutine,
PARNGT, functions just as the PARMGT described in section 3.2.3. PARMNGT i=s

local to each routine because it uses and reassigns variables declared



locally in GTVAR and GTMTRX and, therefore, must have direct access to

these variables.
3.3 Editor

3.3.1 UPDATE

The main purpoge of the UPDATE routine is to control the overall
execution of the modification routine. All variables used in the modified
N.R.C. version of the U.S5.G.5. Sclute Transport Model are declared as
character variables, Other variables relate to terminal input and output
and the data get to be created. All global variabales are declared as
externsl in the file EXTVAR. The version of this routine that controlls
the editing of data that is being simulated on a micro-computer ias called

UPDATEN.

3.3.2 EDFILE
This routine, invcked by the UPDATE routine, reads the data off the
input data file specified. All data is read as character data and placed
in the variables defined in UPDATE. The utility routine DBLANK is called
to determine if HREC, NCODES or NUMOBS are greater than zero or if NPMP>1.
The version of thias routine that reads the data filem created for

simulation on a micro-computer is called EDFILEM.

3.3.3 EDJCL
Called by the UPDATE routine, EDJCL displays the current JCL for the

modified N.R.C. version of the U.S5.G.5. Solute Transport Nodel and allovws

-, modifications to be made. After the first execution on the IBM 3081D,

using a particular input data get, it is recommended that one of two items

are changed. Either the DISP parameters for both output files should be



changed from "{(MOD,CATLG)* to "OLD" or the output data set names should be
changed (or the files deleted) so that the files do not exist. If neither
of these changes are made, the model wvill run but the output vill be
catonated to the end of the output from the previcue model run. Appendix
IX and Appendix X describe the editing of JCL for the MS-DOS operating
system (routine name EDJCLM) ahd a DEC/VAX (routine nawe EDJCLD).

Utility routines called by EDJCL are INPUT and INPUTR. These routines

are described in Section 3.4.3.

3.3.4 EDVAR

The routine EDVAR, initiated by UPDATE, displays the current values
for the individual variable data. Variable names and their current values
are displayed in the same order as they are input in the preprocessor.
Each value may be changed after it has been displayed. The variables
related to NUMOBS, NCODES, and NREC are each displayed in tables
immediately after the related variablerindicafed above. HNo utility
routines are called by EDVAR. A local routine, PARMGT, is called and is

described in section 3.2.3.

3.3.5 EDHMTRX
This routine, invoked by the UPDATE routine, controlsz the modification

of the matrix data. The matrix data is displayed in the order indicated in
Appendix III. Data that is in matrix form may be changed to a constant and
vice versa, or the form may stay the same (matrix or constant) and the
values may be changed. The utility routines used by EDNTRX is MTRXED

(degcribed in 3.4.4). The local routine, PARMGT, functions as described in

gection 3.2.3.
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3.4 Utility Routines

3.4.1 DATATP

This utility réutind determines the data characteriatic of the string
recéived in STRING and returna it in TYPE. Two key local variables are a
tvo-dimensional array called FSA and a translation string, TRANSSTR, vhich
is uged with the builtin function TRANSLATE. Each character in STRING is
mapped to the corresponding character in TRANSSTR. This mapping indicates
the column in FSA to be used in determining the data type of string. The
entries in FSA indicate the next level (row) to use. The process alvays
begins vith level one. Each column in FSA represents a specific character
or charactera. Each level (rov) represents a "state"” in the Finite State
Autcmaton (FSA), A "state' is a degree of acceptance of a string that i=
being examined one character at a time. The 128 possible hexadecimal
- values in ASCII code are ccnsidered "character® except for the following
vhich represent speclal characters to be recognized and are represented by
specific columna of FSA: "0-9" are column 2, "." i=2 column 3, "+" and *"-"
are column 4, *Y" is column S5, "E®" is column 6, "S" is column 7, "N" is
column 8, and "0" is column 9. The levels are defined as: “"character® is
1,4,7,8,10,99; "real® i=s 3,5,6; "integer” is 2; and "answver® is 9, 11,12, 13.
DATATP is called by NTRXED and INPUT. A second reoutine for uge with

machines that code in EBCDIC ig provided.

3.4.2 DBLANK

This routine removes blank characters frow the front and back of the
character string received in the variable, LINE. DBLANK is a function
subroutine that returns the modified string found in OUT_LINE. LINE ig

assigned to OUT_LINE and all manipulations are performed in OUT_LINE. Any
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lover case alphabetic characters are alao converted to upper case using the
builtin function TRANSLATE.
Routines that uge this function are EDFILE, INPUT, MTRXED (including

PEAL and WRTSCRN), and SUBFIL.

3.4.3 INPUT and INPUTR

The INPUT routine reads information from the screen and determines if
it is the type of response specified. Two variables are passed to and from
INPUT. INPUTR receives four variebles - the tvo received by INPUT and the
upper and lower bounds for thé data being input. INPUT calls INPUTR,
passing the tvo variables it receives along vith apecial values that
indicate there is no limit on the data being read. INFO_TYPE contains the
data type required of the response. The data read from the screen is
placed in IN_LINE to be analyZzed and saved if it is the correct type. The
INFO_TYPE may be character, real integer, or ansver. The string in IN_LINE
is analyzed in DATATP, with the characteristics being returned in
TEMP_TYPE. 1If TEMP_TYPE doee not correspond to INFO_TYPE, then an error
meggage ig vritten and the user must respond with nev data. This continues
until the data iz accepted or until EXIT is entered, which stops the
program. .

In the mainframe version of the prepracessor, INPUTR is an external
entry point in the subroutine INPUT; PL/I-80 does not allovw entry points
in subroutines; therefore, it vas necessary to form tvo subroutines from
the original subroutine, INPUT, and its entry point, INPUTR.

INPUT AND INPUTR call DBLANK and DATATP. INPUT and INPUTR are called

by GTJCL, PARNMGT (local to several routines), EDJCL, and MTRXED.
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3.4.4 MTRYED

This routine is the interactive matrix editor called by GTHTRX and
EDMTRX. The matrix editor is a line oriented editor. A maximum of twelve
rove are displayed at a time. The number of colusns depends on the field
pize of the matrix elements; the terminal is assuwed to have an 80 column
display. If the matrix i3 too large to be displayed at one time, the SHIFT
and LIST commands may be used. These commands are deecribed in sgection
2.2.4.1.

MTRXED calls the utility routines DBLANK, DATATP, INPUT and INPUTR.
Tvo local routines are also called, PEAL and WRTSCRN. PEAL receives a
string and returns the first nonblank character aor characters of the
string. This substring is then removed from the front of the string
received and that nevw string ia also returned. PEAL ugeg the utility
routine DBLANK and the builtin routines INDEX and SUBSTR.

WRTSCRN writes the matrix to the screen along vith the command line.

¥o routines are called by WRTSCRN.

3.4.5 SUBFIL

This routine writes the data for the modified N.R.C. version of the
U.5.6.5 Solute Transport Moedel to the data file specified. All data is
vritten as character data vith the length specified in Appendix III.
SUBFIL calls the utility routine DBLANK. SUBFIL is called by CREATE and
UPDATE. A version thet writes data to be executed on a micro-computer ig

provided under the name of SUBFILN.
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3.5 Compilation and Linking

The routines described in sections 3.2 through 3.4 vere compiled using
Digital Research’s PL/1-80 compiler and vere linked using the LINK-80
linkage editor, also by Digital Research.

All external routinees are compiled geparately using PL/1-80. @ These
routines are:

KONI (the controlling program),

CREATE, GTVAR, GTMTRX, UPDATE, EDVAR, EDMTRX, DATATYP,

DBLANK, INPUT, INPUTR, MTRXED, and SUBFIL.

GTJCL is compiled with CREATE by using the X%INCLUDE statement. EDFILE and
EDJCL are compiled with UPDATE in a similar fashion.

A file, EXTVAR, containing the external declarations of all global
variables is included, using XINCLUDE, in several files. These files are:
CREATE, GTVAR, GTMTRX, UPDATE, EDVAR, EDMTRX, INPUTR, MTRXED, and SUBFIL.
EXTVAR also has a XREPLACE command used to more easily modify the
dimensions of the different arrays. The varisbles used by XREPLACE are
defined in Appendix II.

To maximize memory, a methad of overlays iz used for the linking step.
The overlay levels are ghown in Figure 3. This . overlay method will keep
KONI and the utility routines in memory at all times., The root may be
accessed by any other levels in the overlay tree. Only one member of each
level (other than the roct) may be in memory at one tinme.

The maximum value for each of the variables in the XREPLACE command is
10 for a microcomputer with 64K bytes of random access mewory (RAM) ({i.e.
standard Kaypro-2). Nachines with more RAM (i.e. IBM-PC with 512K RANM)

vill be able to handle larger dimensions {(eg. 20 x 20).
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4.0 MODEL PERFORMANCE

To demonstrate and compare the performance of the modified N.R.C.
verasion of the U.S.56.S. Solute Traneport Nodel (S;P option) with the
original model (ADIP option) several example problems vere run using data
on the Babylon Landfill site at Long Island, New York. For more
information on this aite, see the thesis by Chang (1985). An errcr
criteria of 0.01 wvas used in both SIP and ADIP runs for the test problems.
Other values can be used to reflect the accuracy of the field data. Larger
values (eg. 0.1) can be used to reduce the number of iterations which
results in lover cowputer costa.

The SIP algorithm requires approximately the same number of iterations
as the ADIP algorithm to converge to the degired solutions for the Babylon
Landfill problew. The detailed discussion on the performance of the medel
for the cases of steady state and transient flow simulations are described

in the folloving sectionsa.

4.1 Teat Prcblems

To demonstrate the capability of the modified N.R.C. version of the
U.S.G.5. Solute Tranaport NModel in =simulating contaminant transport in a
vater-table aquifer, the Babylon Landfill site of Long Island, Nev York is
cecneidered as the bage test problem. The Babylon Landfill contamination
plume started after the landfill began operation in late 1944 or early 1945
(Kimmel and Braid, 1980). The thickness of the aquifer varies from 71 to
79 fset. The flov field is introduced in several forms as described in the
folloving sectiona and is contrclled by constant head boundaries around the
periseter of the modeled area. To control the constant head boundaries,

ICODE 2 is used in the NODEID wmatrix (see Figure 4). This problem vas
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designed to demongtrate several optiong in terms of contaminant sources and
pumping periods.

All tesat problems vere run for both steady state and transient flow
(three equal time steps) simulations. The CPU time and number of
iterations for SIP and ADIP as vell as the mass balance error resulting
from each test problem are pregented in Table 4 for steady state and Table
S for transient flov, Input data and the selected output for some of the
runs are presentad in Appendix IV. The test problems represented are

described briefly in the following sections.

4,1,1 Test Problewm 1 (Patch Source)

This option uses the patch aocurce form of representing contamination.
The patch source nodes have different concentrations and are controlled by
diiierenf ICODEs as shown in the NODEID watrix (see Figure S). The flow
field i=s influenced by four vithdrawal wells. Three equal time ateps vere

ugsed for the tranaient case of this problem.

4,1.2 Test Problem 2 (Injection Source)

Thig option uses injection vells as the source of contamination. The
flow field is influenced by four vithdraval vells and four injection vella,
The HODEID matrix is shown in Figure 4. Similar to the patch source, three
equal time gteps vere used during the simulation period of a transient run

of thia problem.

4.1.3 Test Problem 3 (Multiple Pumping Periods)
The test problems and options discussed =o far, vere run for a single
pumping period during simulation time. This example ig the mame as test

problem 2 except that it uses three equal pumping periods with respect to



v

Table. 4. - Computational Efficlency For Steady-State Froblems

Iterations and

CPU Time Masa Balance Erxor (1)
s1P ADIP S1P ADIP
Total Total
No. of CPU No. of CPU
Test Itera- | Time Itera- | Time Hydraulic Mass | Chemical Mass Hydraulic Hass Chemical Mass
Problem | tions (sec) tions (sec) balance errox balance arror balance error balance errorx
1 7 32.85 6 32,83 3.8871E-04 1.38000E+00 2.1256E-01 1.40000E+00
2 7 33.22 [ 34.11 =-1.6699E-03 1,34300E+01 =1,1341E-02 1.37700E+01
i1 7 35.49 6 36.05 ' -1.68893E-03 ~4.32622E+00 =1,4715E-02 ~4.32358E+00
311 6 ] «1,52420E-03 =7.23842E4+00 -5.22687E-03 =6.84206E+00
3 1IN 6 [ =-1.52521E-03 02.00671E+00 =3.65350E-03 -6,71631E-01




$=%

Table 5, - Computational Efficiency For Transient

Test Problems

Iterations and

CPU Time Mass Balance Error (1)
Sip ADIP SIP ADIP
Total Total
No. of CPU No. of CPU
Test Fumping | Time ltera- | Time Itera- Tine Hydraulié masa - Chemical Mass | Hydraulic Mass | Chemical Mass
Problem | Period Step tions (sec) tions {sec) balance exror balance erroxr | balance error balance error
1 1 34,23 6 34,09 ~8.59789E~03 2.50945EH01 2.09780E-01 1.53088E+01
[ 6.93298E-03 1.55487E401 9.82131E-02 1.55901E+01
1 1.64329E-03 1.46221E401 6.69793E-02 1.46713E+01
2 1 1 7 36.00 6 35.48 | -~1.93815E-05 =6,13269E+00 =-1.13171E-02 =6.,30910E+00
4 4 =-1.45319E-03 ~7.18126E+00 «5.70256E-03 =6.,00699E+00
3 =5.06498E~-04 =-6.56025E+00 =-5.18300E-03 =5.32190E+00
31 1 1 7 =1.56583E-03 1.02009E+01 ~1.11378E-02 1.00250E+01
i ‘1.77254E-03 2,23117E-01 =53.45729E-03 2.20782E-01
3 1 =8.18419E-04 -h3087355+00 =-5.,234318E-03 ~4,08299E4+00
jn 2 1 6 ] 1,157242-03 -4 ,06923E+00 -2,65767E-03 =3,93526E+00
3 111 3 38,34 6 38.53 9.67450E-04 7.83487E-01 ~2.49618E-03 B8.67862E-01
4 4 3.86233E-04 3.80142E4+00 «3,06180E-03 3.86488E+00
4.94409E-04 2,03998E+00 ~2.62001E-03 2.11740E+00
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RODEID CODES
ICODE# 1 2 3 4 5
1CODE 2 1 3 4 5
FCTRL 1. 0.0724 0.0724 0.0724 0.0724
FCTR2 0 240 400 350 3120
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vithdraval and injection during the simulation periocd. These three pumping
periods repregent a vet season (3I), dry season (3I1) and vet season
(31I1). During the dry seascn all the pumping wells (vithdrawal and
injection) had to be explicitly shut off by setting each pumping or
rechargo rate to 0.0. The vells then had to be specified again for the
second vet sesson. For transient flov simulation, three equal time steps

verg uged during the vet seasons and only one time step vas ugsed during the

dry season.
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APPENDIX I-A

PREPROCESSOR ROUTINES



=xx= TSO FOREGROUND HARDCOPY =»ws==
DSNAME=U11236C . K2 . CNTL (CREATE )

CREATE: PROC;
/* CONTRCOLS DATA ENTRY OPERATIONS. *=/

/* SETS UP JCL FOR IBM 3081. =/
/m:------a-taht-n-tu-us-h:z--n----:----ptnst:ttxu-/
/* %INCLUDE REQUIRES COMPLETE FILE NAME. =/
%INCLUDE 'B:EXTVAR.PLI':

/*-.--‘.ﬂ*.““"-.“*".‘.‘-".‘-“-.*-,*'-‘-'--"-/

DCL SUBFIL ENTRY,
GTVAR ENTRY, /* OVERLAY =/
GTMTRX i ENTRY ; /* QVERLAY =/

DCL INPUT ENTRY(CHAR(4), CHAR(80O) VAR):

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

PUT FILE{SCREEN) EDIT('ENTER THE DATASET NAME TO BE CREATED’,

*(INCLUDE DRIVE IDENTIFIER):”)(SKIP(3),A,SKIP,4);
CALL INPUT('CHAR’,FILENM);
CALL GTJCL;
CALL GTVAR:
CALL GTMTRX;
OPEN FILE(SYSUT4) STREAM QUTPUT TITLE(FILENM) LINESIZE(80):
CALL SUBFIL;

PUT FILE(SCREEN) EDIT('FILE CREATED: ' ,FILENM)(SKIP,A.A);
PR e L T L e T Ty
/= %INCLUDE REQUIRES COMPLETE FILE NAME. =/

%INCLUDE ‘B:GTJCL.PLI';

/s:-n:ttta-ta--:---*n-::---:-nut-:t-t--ttttt-taatt/

END;

000000 10
00000020
CO000030
00000040
00000050
QOOCO0e0
Q0000070
0c00008e
CQ000030
0C000 100
Co000 110
CO000120
00000130
coQ00 140
QoO00 150
00C0O0 160
Q0000170
Q0G0 180
Q000180
00000200
Q0C00210
C0000220
Q0000230
00000240
Qo000250
00000260
CCo00270



«=»* TS0 FOREGROUND HARDCOPY **==
DSNAME=U11236C.K2.CNTL (CREATEM )

CREATEM: PROC;
/* CONTROLS DATA ENTRY OPERATIONS. =/

/* SETS UP JCL FOR MICROCOMPUTER. */
/t-‘i-ﬂ-‘-ﬂﬁﬂﬂt*-t-.-ﬂ$--‘-.=.--"“‘.’“-.‘*-----./
/* %INCLUDE REQUIRES COMPLETE FILE NAME. «/
%INCLUDE ‘B:EXTVAR.PLI';

/"‘“.“--ﬂtl**l.‘.’*--I,-.‘#t“"ﬂ’.*l‘..lﬂl’-‘./

DCL SUBFILM ENTRY,
GTVAR ENTRY, /= DVERLAY =/
GTMTRX ENTRY; /* OVERLAY *=/
DCL INPUT ENTRY{CHAR{4), CHAR(BO) VAR):

OPEN FILE(SCREEN) STREAM OQUTPUT TITLE(’S$CON‘);

OPEN FILE(CRT) INPUT TITLE('SCON’);

PUT FILE(SCREEN) EDIT{’'ENTER THE DATASET NAME TO BE CREATED'.
*{ INCLUDE DRIVE IDENTIFIER):’)}(SKIP(3),A,SKIP,A);

CALL INPUT('CHAR’,FILENM);

CALL GTUCLM;

CALL GTVAR;

CALL GTMTRYX;

OPEN FILE(SYSUT4) STREAM OUTPUT TITLE(FILENM) LINESIZE(80);

CALL SUBFILM;

PUT FILE{SCREEN) EDIT('FILE CREATED: ' ,FILENM}(SKIP.A,A):;
/t:m--t----‘--t*--ttt--t-u-t-ttt-.n-ttt--ttsa--mm-/
/* %INCLUDE REQUIRES COMPLETE FILE NAME, -/

%INCLUDE 'B:GTJCLM.PLI';

/S*I“’*t!-Hlit*-‘-lllt*llt!ll--lthl.*'-t!llttt---/

END;

I-4

CO000010
00000020
Q0000030
00000040
Q0000050
COOQ00ED
O00000TO
CO000080
Q0000080
00000100
00000110
0C000 120
00000130
00000140
CO000 150
Qo000 160
00000170
COCo0180
Q0000190
00000200
COCQ0210
Q000220
00000230
00000240
QCO00250
00000260
00000270



wmms TS0 FOREGROUND HARDCOPY #===x
DSNAME=U11236C . K2.CNTL (CREATED )

CREATED: PROC;
/* CONTROLS DATA ENTRY OPERATIONS. */

/* SETS UP JCL FOR DEC/VAX. =/
/--suttmt:tst-nna-n#-tnu-s-t-:--l--naa----tnnt-t-u/
/* %INCLUDE REQUIRES COMPLETE FILE NAME. >/

%INCLUDE ‘B:EXTVAR.PLI';

/tli#ﬂ.*l“‘--‘t‘ltt‘---‘ti-ﬂl"t-.-‘*‘t-“*‘t‘*‘-/

DCL SUBFILM ENTRY,
GTVAR ENTRY, /™ OVERLAY */
GTMTRX ENTRY; /* QVERLAY */

DCL INPUT ENTRY(CHAR(4), CHAR(BO) VAR);

OPEN FILE(SCREEN) STREAM CUTPUT TITLE(‘SCON‘);

OPEN FILE(CRT) INPUT TITLE('SCON‘):

PUT FILE(SCREEN) EDIT(’ENTER THE DATASET NAME TD BE CREATED:')
(SKIP.A);

CALL INPUT{'CHAR’,FILENM);

CalLL GTJUCLD;

CALL GTVAR;

CALL GTMTRYX;

OPEN FILE{SYSUT4) STREAM QUTPUT TITLE(FILENM) LINESIZE(80):

CALL SUBFILM;

PUT FILE(SCREEN) EDIT(‘FILE CREATED: ’,FILENM){SKIP,A,A):
/-m--1--:t---:-t*-at#s#-*-tt--:t-t-tttaa:--u:--us*/
/* %INCLUDE REQUIRES COMPLETE FILE NAME, */

%INCLUDE “B:GTJCLD.PLI";

AL LA L L DL L B e et e L LTt L

END;

oC0C00 10
00000020
00000030
Q0000040
C0000050
00000060
QO00Q0T0
Q0000080
Q0000030
00000100
oQQ001 10
Q0000120
00000130
Q0000140
00000150
Q0C00160
Qo000 170
0000180
Q0000190
Q00C0200
Q0000210
00000220
40000230
0000240
00000250
Q00C0260
QooC270



===x TS50 FOREGROUND HARDCOPY #%==»

DSNAME=U11236C.K2.CNTL (GTJCL )
GTJUCL: PROC; QOQCO010
/* THE GTJCL SUBRQUTINE IS USED TO PROMPT THE USER FOR 00000020
THE CORRECT JCL TO RUN THE MODEL ON AN IBM 3081, 00Co0030
=/ . 00000040
DCL ANSWER CHAR(BO) VAR, ) 00000050
ANSWER 1 CHAR(BO) VAR, 00000060
1 FIXED BIN: QOO000T70
DCL INPUT ENTRY(CHAR(4), CHAR(BC) VAR), 00000080
DBLANK ENTRY(CHAR(B0) VAR) RETURNS(CHAR(80Q) VAR), 00000090
DATATP ENTRY{CHAR(80) VAR, CHAR(4)), 00000 100
INPUTR ENTRY(CHAR(4), CHAR(BO) VAR, FLOAT, FLOAT): Q0000110
Do f=1 TO 16, 00000 120
JCL(I) = 7 //*7; . 00000130
END; 00000140
PUT FILE(SCREEN) EDIT ('SET UP JCL FOR MODEL-)(SKIP,A); 00000180
PUT FILE{SCREEN) EDIT 00000160
("ENTER THE JOB NAME (MAXIMUM OF 8 CHARACTERS) :°)}(SKIP,A): 00QC0170
CALL INPUT{‘CHAR’,K ANSWER): 00000180
JCL(1) = “//¢ || ANSWER || ¢ JOB (777?7.TSO-TR-KONI),KONIKOWRUN, ’; CO000180
PUT FILE{SCREEN)} EDIT( Qo000200
"ENTER THE TIME LIMIT FOR THE JOB,‘, 000002 10
© 1) 5 SECONDS OR LESS', 00000220
2} 40 SECONDS COR LESS’, 00000230
* 3) 5 MINUTES OR LESS', 00000240
‘* 4) OVER 5 MINUTES, 00000250
{CHOOSE ONE OF THE ABOVE :') (6(SKIP,A)); CO0002680
CALL INPUTR('INT’,ANSWER,1,4); Q0000270
IF ANSWER='1’ THEN DO: ) 00000280
ANSWER = * ,57; 00000290
ANSWER1 = ‘F, ’; QOCoO300
END; 00000310
ELSE IF ANSWER='2’ THEN DO; QO000320
ANSWER = ’0,40'; 00000330
ANSWERt = A, ’; 00000340
END; Q0000350
ELSE IF ANSWER=‘3’ THEN DO;: 00000360
ANSWER = '5,0'; 0OC00370
ANSWERt = 'K, ’; 00000380
END; 00000390
ELSE IF ANSWER®‘4‘ THEN DO: Q0000400
PUT FILE(SCREEN) EDLT Q00004 10
(ENTER THE UPPER LIMIT FOR TIME (IN MINUTES):’) (SKIP,A): 00000420
CALL INPUT(’INT’,ANSWER); 00000430
ANSWER1 = ‘L, ’; 00000440
END; CO000480
ELSE SIGNAL ERROR; 00000460
JeL(2) = /7 TIME=(‘ ]| ANSWER || ').CLASS=’ || ANSWER1; QOQo0470
JCL{3) = ‘// MSGCLASS=X,NOTIFYs=x-. COO00480
JCL(4) = ‘/+PASSWORD 7777'; 00000490
PUT FILE(SCREEN) EDIT Q0000500
( 'ENTER THE "ROOM" FOR THE OUTPUT WINDOW.', 000005 10
'SINGLE CHARACTER, BETWEEN "A™ AND "Z2*:’) (2(SKIP,A)}); Q0000520
CALL INPUT{ CHAR‘,L ANSWER): CO000Q530
JCL(S) = */=JOBPARM ROOM=’ || ANSWER; O0000S40
JCL(7) = ' //KONI EXEC PGM=KONIKOW,REGION=1500K‘; OOCO0BS0
JCL(8) = ‘//STEPLIB DD DISP=SHR,DSN=U11236C.KONI.LDAD *; 00000560
PUT FILE(SCREEN) EDIT QO0QOS 70
('ENTER THE COMPLETE OQUTPUT DATA SET NAME’, CoO000S80
*{NO QUOTES) :') CO000590
(2(SKIP,A)); 00000600
CALL INPUT{’CHAR‘,ANSWER): 00000610
IF LENGTH(ANSWER) > 44 THEN DO; 00000620



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

(SKIP(2),4); 00000640

ANSWER = SUBSTR(ANSWER,1,44); 00000650
END; Q0000660
JCL{9) = ¢//FTOGFQO1 DD DSN=' || ANSWER || ', UNIT=STORAGE, ’; 00000670
S JCL(10) » 0 // SPACE=(TRK,(10,1Q)),DISP={MOD,CATLG). " ; 00000680
JeL{11) = ¢ // DCB* (RECFMaVBA,LRECL=133,BLKSI2E~>7448) ' ; 00000690
PUT FILE(SCREEN) EDIT COC00700
( "ENTER THE COMPLETE GRAPHICS OUTPUT DATA SET NAME', 000007 10
*{NO QUOTES) :’) Q0000720
(2(SKIP,A)); C0000730
CALL INPUT{'CHAR’,ANSWER): 00000740
IF LLENGTH{ANSWER) > 44 THEN DO; 00000750
PUT FILE(SCREEN) EDIT {(’DATA SET NAME HAS BEEN TRUNCATED’) 00000760
(SKIP(2),a): Q0000770

ANSWER = SUBSTR{ANSWER, 1.44); 00000780
END; 00000790
JeL(12) = //FTHOFQO1 DD DSN=‘ || ANSWER || ’,UNIT=STORAGE, ; 00000800
JEL{13) = 7 // SPACE=(TRK, (10,10)),DISP=(MOD,CATLG), ; CO0008 10
JCL(14) = ¢/} DCB=(RECFM=VB, LRECL=255 BLKSIZE=7476) ", 00000820
JCL(1S)= *//FTQTFO01 DD SYSOUT=B'; 00000830
JCL(16) = ' //FTOSFOOt 0D * -, Q0000840
ANSWER = ‘Y ’: Q0000850
DO WHILE(ANSWER = ’Y'}; CO0C08E0
PUT FILE(SCREEN) EDIT [slelelalel -} L]
{('THE FOLLOWING IS THE JCL’) (SKIP.A): QOCO0as0

D0 I=1 TO 16 : to%aTsTelal--T6]
PUT FILE(SCREEN) EDIT Co000800

(' *,I,7) *,JCL(1}) (SKIP,A,F(2),A,A(72)): Co000s 10

END: Q0000920
PUT FILE(SCREEN) EDIT Q0000930
(‘DO YOU WISH TO CHANGE ANYTHING (Y/N) :°) (SKIP,A); 00000840
CALL INPUT(’ANS’ , ANSWER); ) 0CO00950
IF ANSWER = ‘Y’ THEN 00; CO0008E0
PUT FILE(SCREEN) EDIT ) 00000870
(“ENTER THE NUMBER OF THE LINE YOU WISH TO CHANGE.-, 00000980

*(ONLY ONE AT A TIME): ') (A,SKIP,A); 00000890

CALL INPUTR{’INT’,ANSWER1,1,15): OO0 1000

© T=DBLANK(ANSWER1); CO001010
PUT FILE(SCREEN) EDIT{JCL(I), ’ENTER THE COMPLETE LINE . . .:') Q0001020
(SKIP,A(72),SKIP, A, SKIP A): C000 1030

CALL INPUT('CHAR’,JCL(I)); Qo00 1040
END: 00001080
END: 00001060
END; 00001070



=xxx TSO FOREGROUND HARDCOPY =*==»
DSNAME=U11236C.K2 . CNTL (GTJCLM )

GTJCLM: PROC;
/* THE GTJCL SUBROUTINE !5 USED TO PROMPT THE USER FOR
THE CORRECT JCL TO RUN THE MODEL ON A MICROCOMPUTER.

=
/
DCL ANSWER CHAR(80) VAR,
ANSWER 1 CHAR(80) VAR,
I FIXED SIN;
DCL INPUT ENTRY{CHAR(4), CHAR(BOQ) VAR):

PUT FILE(SCREEN) EDIT (’SET UP JCL FOR MODEL‘)(SKIP.A);
PUT FILE(SCREEN) EDIT

(*ENTER THE DRIVE IDENTIFIER FOR THE MODEL :‘) (SKIP,A);
CALL INPUT('CHAR’ ANSWER);
IF LENGTH({ANSWER)=0 THEN JCL(1)= KONIMQD *;:
ELSE JUCL(1)=ANSWER || ‘KONIMOD -;
PUT FILE(SCREEN) EDIT

('ENTER THE COMPLETE OUTPUT DATA SET NAME',

*(INCLUDE DRIVE IDENTIFIER) :‘)

(2(SKIP,A});
CALL INPUT(’CHAR’', ANSWER);
1F LENGTH(ANSWER} > 44 THEN DO;

PUT FILE(SCREEN} EDIT (‘DATA SET NAME HAS BEEN TRUNCATED')

(SKIP(2).,4);

ANSWER = SUBSTR(ANSWER, 1,44);
END;
JEL(1)Y=sJeL(1) || ANSWER |} ‘./|| FILENM|| '.';
PUT FILE(SCREEN) EDIT .

(‘ENTER THE COMPLETE GRAPHICS OQUTPUT DATA SET NAME',

' (INCLUDE DRIVE IDENTIFIER) :°)

{2(SKIF.,A));
CALL INPUT(‘CHAR‘, ANSWER);
IF LENGTH(ANSWER) > 44 THEN DO;

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

{SKIP(2).A);
ANSWER = SUBSTR(ANSWER,1,44);

END;
JCL(1)=JCL(t) || ANSWER;:
ANSWER = v’

D0 WHILE (ANSWER = ‘Y');
PUT FILE(SCREEN) EDIT (‘THE FOLLOWING IS THE JCL’) (SKIP,A);
PUT FILE(SCREEN) EDIT (JCL{1)) (SKIP,A(72));
PUT FILE{SCREEN) EDIT
(‘DO YOU WISH TO CHANGE ANYTHING (Y/N} :’) (SKIP,A};
CALL INPUT(‘ANS’, ANSWER);
IF ANSWER = ‘Y’ THEN DO;
PUT FILE(SCREEN) EDIT(JCL(1), 'ENTER THE COMPLETE LINE
(SKIP,A(72),8KIP,A,SKIP,A):
CALL INPUT{‘CHAR‘,JCcL{1));
END;
END:
I=LENGTH{FILENM):
DO WHILE ((SUBSTR(FILENM,I,1) °= /. -) & (I > O));
I=I1-1;
£ND:
IF Is0 THEN ANSWER{I=FILENM || ‘ _8AT':
ELSE ANSWER1=SUBSTR(FILENM,1,1) || ‘BAT’;
OPEN FILE{JCLF) STREAM OUTPUT TITLE({ANSWER1) LINESIZE(80):
PUT FILE(JCLF) EDIT(JCL(1)} (COL(1),A(B0O)):
CLOSE FILE(JCLF);
END:

o0000120
00000130
o000 140
00000150
Q0000160
00000170
Q0000180
o000 190
00000200
Q0000210
00000220
00000230
QO000240
00000250
00000260
00000270
00000280
00000280
00000300
0000310
00000320
0000033C
Q0000340
00000350
00000360
QoO00370
00000380
Q0000380
COC00aco
00000410
O0000420
00000430
00000440
00000450
0Q000460
CO0004T0
00000480
00000490
Coo00S500
00000510
Q000520
CO000530
SOOO0540
00000550
00000560
COO00S 70
COOO0580C
00000580



=s=x TS50 FOREGROUND HARDCOPY ==%x

DSNAME=U11236C.K2 . CNTL {(GTJCLD )
GTJCLD: PROC; o0000010
/* THE GTJCL SUBROUTINE IS USED TO PROMPT THE USER FOR 00000020
THE CORRECT JCL TO RUN THE MODEL ON A DEC/VAX. 00000030
»/ 0Co00C40
pDCL ANSWER CHAR(B80) VAR, Q0000050
ANSWER 1 CHAR{80) VAR, 00000060
1 FIXED BIN; 00000070
DCL INPUT ENTRY (CHAR(4), CHAR(SO) VAR), Q0000080
DBLANK ENTRY(CHAR(B0) VAR) RETURNS(CHAR{(BQ) VAR), 00000080
DATATP ENTRY(CHAR{(80) VAR, CHAR(4)), 00000100
INPUTR ENTRY{CHAR{(4), CHAR{80) VAR, FLDAT, FLOAT); 00000110
PUT FILE(SCREEN)} EDIT (’'SET UP JCL FOR MODEL’)(SKIP.A); 00000120
JCL(1)='§ DEFINE FORQOOS ' || FILENM ; 00000130
PUT FILE(SCREEN) EDIT 00000140
{'ENTER THE COMPLETE QUTPUT DATA SET NAME :’) (SKIP,A): 00000150
CALL INPUT('CHAR’,ANSWER); 00000160
IF LENGTH(ANSWER) > 44 THEN DO 0000Q170
PUT FILE(SCREEN) EDIT {‘DATA SET NAME HAS BEEN TRUNCATED') 00000180
(SKIP(2),A); : 00000190
ANSWER = SUBSTR{ANSWER,1,44); 00000200
END; 00000210
JCL(2)='$ DEFINE FOROO6 ’ || ANSWER ; 0000022¢
PUT FILE(SCREEN) EDIT ) Q0000230
{ "ENTER THE COMPLETE GRAPHICS OUTPUT DATA SET NAME :’)(SKIP.A): 00000240
CALL INPUT(’CHAR’,LANSWER}; 00000250
IF LENGTH(ANSWER) > 44 THEN DO: 00000260
PUT FILE(SCREEN) EDIT (‘DATA SET NAME HAS SEEN TRUNCATED') 000G0270
. (SKIP(2),A): 00000280
ANSWER = SUBSTR(ANSWER,1,44); 00000290
END: 00000300
JCL(2)=’% DEFINE FORO10 * || ANSWER ; 00000310
JCL(4)='$ RUN KONIMOD.EXE'; . 00000320
ANSWER = *Y*; 00000330
DO WHILE (ANSWER = ‘Y-'); 00000340
PUT FILE(SCREEN) EDIT ('THE FOLLOWING IS THE JCL’) (SKIP,A): 00000380
DO I=1 TO 4; 0C000360
PUT FILE{SCREEN) EDIT (* ,1,7) “,JCL(I)) (SKIP,A,.F(2).A,A(72)):00000370
END: 00000380
PUT FILE(SCREEN) EDIT Q0000380
(DO YOU WISH TO CHANGE ANYTHING (Y/N) :‘) (SKIP,A): 0000Q400
CALL INPUT(ANS’ ,LANSWER): 000004 10
IF ANSWER = ‘Y* THEN OD; 00000420
PUT FILE(SCREEN) Co000430
EDIT( ENTER THE NUMBER OF THE LINE YOU WISH TO CHANGE.’, 00000440
*(ONLY ONE AT A TIME):') (A,SKIP.A); 00000450
CALL INPUTR('‘INT',ANSWER1,1,4); 00000460
. I=DBLANK (ANSWER1}; G0000470
PUT FILE(SCREEN) EDIT(JCL(1), 'ENTER THE COMPLETE LINE . . .:*) 00000480
{SKIP, A(72),SKIP A, ,SKIP,A); CO000490
CALL INPUT(’CHAR’,JCL(I)): 00000500
END; QOC0R510
END; QQC00OS520
I=LENGTH(FILENM); Q0000530
D0 WHILE ((SUBSTR(FILENM.I.1) °= ' ') & (I > 0)); 000005840
I=1-1; 00000550
END: QO000560
IF I=0 THEN ANSWER1=FILENM || ‘.COM‘; 00000570
ELSE ANSWER1=SUBSTR{FILENM.1,I) || ‘com’; 00000580
OPEN FILE(JCLF) STREAM QUTPUT TITLE(ANSWER1) LINESIZE(80); 00000590
DO I=tf TD 4: 00000600
PUT FILE(JCLF) ERIT(JCL(I)) (COL(1),A(B0O)): 00000610
END; 00000620



CLOSE FILE(JCLF): 00000630
END; 00000640



LR

=»== TS0 FOREGROUND HARDCOPRY

DSNAME=U11236C.K2.CNTL (GTVAR )
GTVAR: PROC; 000000 1C
/* THE GTVAR SUBROUTINE PROMPTS FOR THE NECESSARY INFORMATION 00000020
TO RUN THE MCDEL. (VARIABLES ETC.) 00000030
*/ 00000040
/-#t-#an---tt-t!---l-tltii*t#sti#t-ililﬂ---Iﬁl*t-m/ COOOO080
/* %INCLUDE REQUIRES COMPLETE FILE NAME. =/ 00000060
%INCLUDE 'B:EXTVAR.PLI'; 00000Q70
/**-*#*#*‘ll‘tllﬂtllll'-lllu‘-‘l--l-t*lﬂtt‘!ltiiil-*/ ooooooao
DCL CHARACTER CHAR{4) STATIC INIT('CHAR'), 00000090
INTEGER CHAR(4) STATIC INIT('INT ), 00000100
REAL CHAR(4) STATIC INIT('REAL’), 0oC00110
NUMBER CHAR(4) STATIC INIT('NUM *), 00000120
ANSWER CHAR(4) STATIC INIT(‘ANS ‘), 00000130
TYPE CHAR(4) STATIC INIT(''), 00000140
REPLY CHAR({BO) VAR, 00000180
UPPER_RANGE FLOAT STATIC INIT{(Q), 00000160
LOWER_RANGE FLOAT STATIC INIT{(O), 00000170
LEN FIXED BIN STATIC INIT(4), 00000180
VAR_INFO(10) CHAR(8O) VAR, 00000190
NUMBER1 FLOAT STATIC INIT(O), 00000200
NUMBERZ FLOAT STATIC INIT(Q), 00000210
COUNTER FIXED BIN, 00000220
COUNTER FIXED BIN, 00000230
TEMPC CHAR(8O) VAR, 00000240
TEMPC2 CHAR(8Q) VAR, 00000250
TEMPN FLOAT STATIC INIT(O); 00000260
DCL DBLANK ENTRY (CHAR(BO) VAR) RETURNS(CHAR(B80C) VAR); COC00270
DO COUNTER=1 TO 10; CQo00280
VAR_INFO{COUNTER) = '’; 00000290
END: 00000300 |
VAR_INFO(1) = ‘DO YOU WISH TO VERIFY ALL ENTRIES (Y/N) :’; COO003 10
TYPE = ANSWER; 00000320
LEN = 1: 00000330
TEMPC = PARMGT(): 00000340
IF (TEMPC = ‘N‘} THEN VERIFYs=O: 00000350
ELSE VERIFY=1; 00000360
VAR_INFO(1) = ‘ENTER THE TITLE, DESCRIPTIVE QOF THE PROBLEM.'; 00000370
VAR_INFO(2) = ‘MAXIMUM OF 80 CHARACTERS. *; 00000380
VAR_INFO(3) = ‘VARIABLE "TITLE" :'; 00000390
TYPE = CHARACTER; 000C0400
LEN = 80; 000004 10
TITLE = PARMGT(); 00000420
LEN = 4; O0000430
TYPE = INTEGER; 00000440
VAR_INFO(41) = ‘ENTER THE NUMBER OF NODES IN THE "X* DIRECTION.'; 00000450
VAR_INFO(2) = /(X" REFERS TO COLUMNS).': OQO00460
VAR_INFO(3) = ‘MINIMUM OF 3, MAXIMUM OF -~ ||NX_LMT{]‘.’; 00C00470
VAR_INFD{(4) = 'VARIABLE *NX" :-; 00000480
LOWER_RANGE = 3; £0000420
UPPER_RANGE = NX_LMT; 0000500
NX = PARMGT(); Q0000510
VAR_INFO(1) = *ENTER THE NUMBER OF NODES IN THE "Y* DIRECTION.‘; C0000S20
VAR_INFQ(2) = '("Y" REFERS TO ROWS).'; 00000530
VAR_INFO(3) = ‘MINIMUM OF 3, MAXIMUM OF ‘|{NY_LMT]|’.-; Q0000540
VAR_INFO(4) = ‘VARIABLE “NY* :’; 00000550
LOWER_RANGE = 3; COOD0SE0
UPPER_RANGE = NY_LMT; 00000570
NY = PARMGT(); 00000580
" VAR_INFO{1) = ‘ENTER THE MAXIMUM NUMBER OF PARTICLES.': 00000590
VAR_INFO(2) = 'MAXIMUM OF 3200.°; O0000E00
VAR_INFO(3) = ‘VARIABLE "NPMAX" :'; Q00006 10
UPPER_RANGE = 3200; 00000620



NPMAX = PARMGT():

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

‘ENTER THE NUMBER OF PARTICLES PER NODE.’:
‘OPTIONS = 4,5,8.9: 7,
'VARIABLE "NPTPND* :';

NPTEND = PARMGT();

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

*ENTER THE NUMBER OF OBSERVATION POINTS TO BE':
*SPECIFIED NEXT. MAXIMUM OF ‘| |0BS_LMT||’
'VARIABLE “NUMOBS" :°;

PPER RANGE = 0BS_LMT;
NUMGBS = PARMGT():

COUNTER = O:

NUMBER{ = NUMOBS:
DO WHILE(COUNTER < NUMBER1);
IF (COUNTER = O) THEN DO;

VAR_INFO{ 1

} =

'NOTE: OBSERVATION WELLS SHOULD NOT BE PLACED IN THE';

VAR_INFQ(2

END:

ELSE DO:
VAR_INFO( 1
VAR_INFO(2

END;

y = FIRST OR LAST ROWS OR COLUMNS. ' ;

1) =

) . r.
.

COUNTER = COUNTER =+ 1;
TEMPC = COUNTER:
TEMPC = DBLANK(TEMPC):

VAR_INFO(3)
*ENTER THE
VAR_INFO(4)
LEN = 2;
IXO0BS(COUNTE
VAR_INFO(1)
*ENTER THE
VAR_INFO(2)
IYOBS(COUNTE
END;
VAR_INFO(1) =
VAR_INFO(2) =
VAR_INFO(3) =
LEN = 4;
UPPER_RANGE =

*X* COORDINATE OF OBSERVATION POINT ‘| |TEMPC!| -.

= 'VARIABLE "IXOBS(‘' || TEMPC || )

R) = PARMGT();

“Y* COQRDINATE OF OBSERVATION POINT ‘| |TEMPC|| .

= ‘VARIABLE "IYOBS(’ || TEMPC || ‘)"
R) = PARMGT();

*ENTER THE NUMBER OF NODE IDENTIFICATION CODES’:
‘TO BE SPECIFIED. MAXIMUM OF ' ||NC_LMT)]'.*;
‘VARIABLE “NCODES* :';

NC_LNMT;

TYPE = INTEGER;

NCODES = PARMG

NUMBERZ = NCOD

COUNTERY = 1

DO WHILE(COUNT
TEMPC = COUN
TEMPC = DBLA
VAR_INFO(1)
VAR_INFO(2)
LEN = 2:

T();
ES;

ERY <= NUMBERZ):
TER1:
NK(TEMPC);

= ‘ENTER NODE IDENTIFICATION CODE ‘ || TEMPC || .

s ‘VARIABLE "ICODE(’ || TEMPC [] ") :‘:

TYPE = INTEGER;

ICODE ( COUNTE
VAR_INFO(1)
VAR_INFO(2)

R1) = PARMGT();
= ‘ENTER CDRRESPONDING LEAKANCE ((FT/SEC)/FT}.';

‘{VERTICAL PERMEABILITY / THICKNESS OF CONFINING LAYER)';

VAR_INFQ(3)
VAR_INFQ(4)
VAR_INFO(5)
LEN = 10;

TYPE = REAL;

= MAXIMUM LENGTH OF 10, REAL NUMBER.':

il

LAY

o

= ‘NOTE: (FT/SEC)/FT = (GPD/FT)/FT * 1.54723 E-6';

= ‘VARIABLE "FCTR1(‘’ || TEMPC || ") :+;

FCTR1(COUNTER1) = PARMGT();
VAR_INFO(1) = 'ENTER CONCENTRATION (MG/L) FOR ICODE ‘||TEMPC|]|"

VAR_INFO(2)
VAR_INFO{3)

= 'MAXIMUM LENGTH OF 10, REAL NUMBER.
= *VARIABLE “FCTR2(’' || TEMPC || ’)* :';

FCTR2(COUNTER1) = PARMGT();

VAR_INFO(1)

= ‘ENTER OPTION TO RETAIN RECHARGE MATRIX VALUES

P

00000630
00000840
00000650
QOOCQE6EQ
00000670
Q0QC0EB0
COOCOE90
00000700
C00C0T 10
C00Q0T20
oC0C0730
0000C740Q
QO00QTS0
CO000760
CO000770
CoC00730
Q0000780
QOCO0800
coo008 10
00000820
00000830
00QC0840
00000850
CO000BED
CO000BTC
QOo0C880
COOQ0B90
C0Q00s00
COOQ0e 10
COC00820
00000930
Q0000840
CO0Q0ase
CgQ00960
0000Ce 70
CO000980
00000990
00001000
0001010
00001020
0001030
00001040
CO00 1050
00001060
QQQ01070
CQC0 1080
CC0010380
00001100
Q0001110
C0C01120
0C001130
Q0001140
00001150
00001160
QCQQ1170
Q0001180
00001180
00001200
000C1210
00001220
00001230

‘5 00001240

00001250
00001260
00001270
00001280



VAR_INFO(2) = + O) RETAIN VALUES.': 00001290

VAR_INFO(3) = ’ 1) USE VALUE OF FCTR3.': 0C001300
VAR_INFO(4) = ‘VARIABLE “OVERRD(’' || TEMPC || *)* :7; CO001310
LEN = 2; 00001320
TYPE = INTEGER; 00001330
OVERRD(COUNTER1) = PARMGT(): 00001340
IF ( OVERRD(COUNTER1)=’ O’ ) 00001350
THEN FCTR3(COUNTER1)=" 0. 00001360
ELSE DO : 00001370
VAR_INFG(1) = 00001380
*ENTER RECHARGE/DISCHARGE (FT/SEC) FOR ICODE ‘| |TEMPC]|| '.'- 00001390
VAR_INFO(2) = ‘NEGATIVE FOR RECHARGE, POSITIVE FOR DISCHARGE . 00001400
VAR_INFO(3) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER. 00001410
VAR_INFO(4) = ‘NOTE: FT/SEC = IN/YR * 26.7918 5-10': 00001420
VAR_INFO(5) = 'ENTER VARIABLE "FCTR3(‘ || TEMPC || “)}* :7: 00001430

LEN = 10; 00001440
TYPE = REAL: 00001430
FCTRI(COUNTERt) = PARMGT(): Q0001460
END; 00001470
COUNTERY = COUNTER1 + 1; 00001480
END; 00001490
VAR_INFO{ 1) = ‘ENTER THE STORAGE COEFFICIENT.’; 00001500
VAR_INFO(2) = ‘O FOR STEADY FLOW PROBLEMS.’; Q0001510
VAR_INFO(3) = ‘MAXIMUM LENGTH OF 5, REAL NUMBER.': 00001520
VAR_INFO(4) = ‘VARIABLE "S" :'; 00001530
LEN = §: 0000 1540
TYPE = REAL: 00001550
§ = PARMGT():; 00001560
VAR_INFQO(1) = *ENTER THE NUMBER OF PUMPING PERIDDS.-; OO00 1570
VAR_INFO(2) = 'MAXIMUM OF ‘| |PMP_LMT||'.*; 00001580
VAR_INFO(3) = 'VARIAELE *NPMPY :; 00001890
UPPER_RANGE = PMP_LMT; 00001600
LEN = &; 00001610
TYPE = INTEGER: Q0001820
NPMP = PARMGT() ; 00001630
COUNTERt = 1; 00001640
NUMBER2 = NPMP: 00001650
00 WHILE(COUNTERY = 1 | COUNTER1 <= NUMBERZ ): 00001660
TEMPC2 = COUNTER1: 00001670
IF COUNTERY > t THEN DO: 00001580
VAR_INFO(1) = 0000 1690

‘D0 YOU WISH TO MAKE ANY REVISIONS TO PUMPING PERIOD 00001700

|| TEMPC2|] *7* Q00017110
VAR_INFO(2) = ‘VARIABLE “ICHK* (Y/N):'; 00001720

LEN = 1; 00001730
TYPE » ANSWER; 00001740
TEMPC = PARMGT(); Q0001750

1F TEMPC = ’N‘ THEN ICHK{COUNTERY - 1) = 'Q-; 00001760
ELSE ICHK{COUNTERY - 1) = +1’; 000C1770
END: . Q0001780
IF COUNTERY1 = 1 | ICHK(COUNTERt - t) = ‘1 THEN DO; 00001790
VAR_INFO(1) = *ENTER THE MAXIMUM NUMBER OF TIME S$TEPS IN '; 00001800
VAR_INFO(2) = 'PUMPING PERIOD * []TEMPCZ|| ‘. MAXIMUM OF 100.‘; 00001810
VAR_INFO(3) = ‘VARIABLE *NTIM* :°; 00001820
UPPER_RANGE = 100; 00001830

LEN = 4; . 00001840
TYPE = INTEGER: 000018%0
NTIM(COUNTER1) = PARMGT(): 00001860
VAR_INFO(1) = ‘PUMPING PERIOD * || TEMPC2 || ‘:*: 00001870
VAR_INFO(2) = 'ENTER THE TIME STEP INTERVAL FOR PRINTING’; Q000 1880
VAR_INFO(3) = 'HYDRAULIC AND CHEMICAL OUTPUT DATA.'; 00001890
VAR_INFO(4) = ‘VARIABLE °NPNT" :’; 00001900
NPNT (COUNTER1) = PARMGT(): 00001910
VAR_INFO{1) = 'PUMPING PERIOD ‘ || TEMPC2 |] ’:-; 00001820
VAR_INFO(2) = ‘ENTER THE NUMBER OF ITERATION PARAMETERS FOR’; 00001930
VAR_INFO(3) = ‘ADIP. USUALLY FROM 4 TO 7.°; 00001940
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VAR_INFO{4) = 'VARIABLE "NITP" :':

NITP{COUNTER1)

VAR_INFO(1)
VAR_INFO(2}
VAR_INFO{3)
VAR_INFD(4)

ITMAX(COUNTER1)
VAR_INFO(1) = 'PUMPING PERIOD ‘ |} TEMPC2 |
‘ENTER THE PARTICLE MOVEMENT INTERVAL (IMov) ' ;
INFO(3) = 'FOR PRINTING CHEMICAL OUTPUT DATA.

INFO(4) =/SPECIFY O TO PRINT ONLY AT THE END OF TIME STEPS. '
"NPNTMV® : '

VAR
VAR
VAR

INFO(2)

P

VAR_INFO(S) = 'VARIABLE
NPNTMV{COUNTER1) = PARMGT():
VAR_INFO(1) = ‘PUMPING PERIOD ' || TEMPC2 ||

VAR_INFO(2)
VAR_INFO(3)
VAR_INFO(4)
VAR_INFC(5)
VAR_INFO(&)
VAR_INFO(7)
VAR_INFO(8)
UPPER_RANGE

NPNTVL(COUNTERY) = PARMGT():

VAR_INFO(1) = ‘PUMPING PERIOD ' || TEMPC2 ||
*ENTER THE OPTION FOR PRINTING CDMPUTED"
‘DISPERSION EQUATION GOEFFICIENTS,

VAR_INFO(2)
VAR_INFO(3)
VAR INFO(4)
VAR _INFO(5)
VAR _INFO(&)
VAR_INFO(7)
VAR_INFO(8)
UPPER_RANGE

LU

NPNTD(COUNTER1) = PARMGT():
VAR_INFO(1) = ‘PUMPING PERIOD ‘ || TEMPC2 ||}
= 'ENTER THE OPTION TO PRINT COMPUTED CHANGES IN‘;

VAR
VAR

INFO(2)
INFO(3)
VAR_INFQ(4)
VAR _INFO(5)
VAR_INFO(6}
VAR_INFC(T)

UIUITUR

NPDELC(COUNTEn1) = PARMGT();

= PARMGT();

‘PUMPING PERIOD
"ENTER THE MAXIMUM ALLOWABLE NUMBER OF ITERATIDNS‘
*IN ADIP OR SIP. USUALLY FROM 100 TOQ 200.

|| Tempcz2

"VARIABLE “ITMAX* .-

‘ENTER THE OPTION FOR PRINTING COMPUTED" ;
'VELOCITIES. ;

s PARMGT();

' Q) DO NOT PRINT. :
* 1) PRINT FOR FIRST TIME STEP.';
‘ 2) PRINT FOR ALL TIME STEPS.’;

‘CHOOSE ONE OF

THE ABOVE. " ;

‘VARIABLE "NPNTVL™ :*;

2;

' Q) DO NOT PRINT.';
‘1) PRINT FOR FIRST TIME STEP.-
* 2) PRINT FOR ALL TIME STEPS. ;
‘CHOOSE ONE OF THE ABOVE. ‘;
‘VARIABLE “NPNTD* :’;

2-

"CONCENTRATION,
‘ Q) DO NOT PRINT.’;

1) PRINT.':

'CHOOSE ONE OF THE ABOVE.':
‘VARIABLE *"NPDELC* :';
UPPER_RANGE = 1:

’

-

.

7.

’

‘

.

d .
P

VAR_INFO(41} = ‘PUMPING PERIDD * || TEMPC2 || :/;

VAR
VAR

INFO(2)
INFO(3)
VAR _INFO(4)
VAR_INFO(5)}
VAR_INFD(&)
VAR_INFO(T)
UPPER_RANGE

NPNCHV (COUNTER1) = PARMGT():

VAR_INFO(1)
VAR_INFO(2)
VAR_INFO(3)
VAR_INFO{4)
TYPE = REAL;
LEN = B;

PINT(COUNTERY) = PARMGT():
NUMBERY1 = §;

= 'ENTER THE OPTION TO PUNCH VELOCITY DATA.’

IF NUMBERY -=
VAR_INFG( 1)
VAR_INFO(2)
VAR_INFO(3)
VAR_INFO(4)
VAR_INFO(S}
VAR_INFO(E)

* ©0) DO NOT PUNCH. ‘;
* 1} PUNCH FOR FIRST TIME STEP.';
* 2) PUNCH FOR ALL TIME STEPS.';
‘CHOOSE ONE OF THE ABOVE. ' ;
‘VARIABLE “NPNCHV™ :’;

2;

'PUMPING PERIOD * || TEMPC2 || ':f-

*ENTER THE PUMPING PERIOD {YEARS).
‘MAXIMUM LENGTH OF 5, REAL NUMBER.

‘VARIABLE "PINT" :‘;

THEN 00;

'PUMPING PERIOD * || TEMPC2 |

‘TRANSIENT FLOW PROBLEMS.

‘THIS IS DISREGARDED IF S'O
‘MAXIMUM LENGTH OF 5, REAL NUMBER.;

'VARIABLE

"TIMX® @'

[

1.

’ H

o]
-
= *ENTER THE TIME INCREMENT MULTIPLIER FOR';
=

QQO0 1950
00001860
00001870
00001980
Q0001990
Q0002000
00002010
00002020
00002030
00002040

: Q0002050

C0CQ2060
00002070
00002080
Co002080
0002100
00002110
Q0002120
00002130
C002140
00002150
C0002 160
00002170
00002180
00002180
Q0002200
Q002210
0002220
Q0002230
00002240
00002250
00002260
00002270
Q0002280
00002280
Q0002300
00002310
00002320
00002330
00002340
00002350
00002360
00002370
000022380
0002390
00002400
00002410
00002420
00002430
00002440
00002450
00002460
Q0002470
00002480
00002480
CO002500
00002510
00002520
00002530
00002540
00002550
00002560
00002570
00002580
COCC2%90
00002600



TIMX(COUNTER{Y) = PARMGT():

VAR_INFO(1) = 'PUMPING PERIOD * || TEMPC2 || ':’:

VARINFO(2) = 'ENTER THE SIZE OF THE INITIAL TIME STEP':

VAR_INFO(3) = ‘IN SECONDS.

VAR_INFO(4) = ‘MAXIMUM LENGTH OF 5, REAL NUMBER. '

VAR_INFO(S) = ‘VARIABLE “TINIT® :’;

TINIT(COUNTERY) = PARMGT();

END;
£LSE DO;

TIMX{COUNTER1) = * ©Q';

TINIT(COUNTERY) = o
END;

VAR_INFO(1) = ‘PUMPING PERIOD ‘ || TEMPC2 || *:’;
VAR_INFD(2) = ‘ENTER THE NUMBER OF PUMPING OR INJECTION’;
VAR_INFO(3) = 'WELLS TO BE SPECIFIED.';

VAR_INFO(4) = ‘MAXIMUM OF | |NR_LMT| ]’
VAR_INFO(S) = 'VARIABLE "NREC" :’;
UPPER_RANGE = NR_LMT;

LEN = 4;

TYPE = INTEGER;

NREC(COUNTER?) = PARMGT{();

NUMBER1 = NREC(COUNTER1);

COUNTER = O:

00 WHILE(COUNTER .< NUMBER1);

COUNTER = COUNTER + 1;

TEMPC = COUNTER:

TEMPC = DBLANK(TEMPC):

VAR_INFO(t) =

‘ENTER THE X CODRDINATE OF PUMPING OR INJECTION WELL *

||TEMPC| ]| - .

VAR_INFO(2) = 'VARIABLE *IX(’ || TEMPC || )" :*:

LEN = 2;

TYPE = INTEGER:

IX(CDUNTER1,COUNTER) = PARMGT();:

VAR_INFO(1) =

'ENTER THE Y COORDINATE OF PUMPING DR INJECTION WELL ’

|ITEMPC]] . 7:

VAR_INFO(2) = ‘VARIABLE *IY(’ || TEMPC || “)* :;

1Y{COUNTER1,COUNTER) = PARMGT();

VAR_INFO(1) =

"ENTER THE RATE (FT=*3/SEC) FOR WELL ' ||TEMPC|| '.’:

VAR_INFD(2) = 'POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.':

VAR_INFO{3) = ‘MAXIMUM LENGTH OF 8, REAL NUMBER.’;

VAR_INFO(4) = *NOTE: FT*=3/SEC = GAL/MIN * 0.0022278';

VAR_INFO(S) = 'VARIABLE "REC(‘ ]| TEMPC || ‘)" :-;

TYPE = REAL;

LEN = 8;

REC(COUNTERY,COUNTER) = PARMGT();

TEMPN = REC(COUNTER1Y,COUNTER):

IF TEMPN < O THEN DO;
VAR_INFO(1) = 'ENTER THE CONCENTRATION OF THE INJECTED';
VAR_INFO(2) *FLUID (MG/L) FOR WELL * ||TEMPC]|) -
VAR_INFO(3) = ‘MAXIMUM LENGTH OF 8, REAL NUMBER.’

VAR_INFO(4) ‘VARIABLE “CNRECH(’' || TEMPC || “)" :*;
TYPE = REAL;
LEN = 8;
CNRECH(COUNTERY,COUNTER) = PARMGT{ };
END;
ELSE CNRECH(COUNTER1,COUNTER) = - 0.0';
END;
END;
COUNTERY = COUNTER1 + 13
END;

VAR_INFO{1) = -ENTER THE CONVERGENCE CRITERIA FOR THE FLOW’;
VAR_INFO(2) = ‘EQUATION. USUALLY LESS THAN .01 .‘;
VAR_INFO(3) = ‘MAXIMUM LENGTH OF 5, REAL NUMBER.';

00002610
00C02620
C0002630
Q0002640
Q0002650
00002660
Q0002670
00002680
Q0002680
c0002700
000027 10
00002720
Q0002730
Q0002740
00002780
00002760
00002770
00002780
00002790
00002800
0co02810
00002820
Q0002830
00002840
00002850
00002860
00002870
00002880
Q0002880
Q0002900
00002810
00002920
00002930
00QC2940
Q0002950
000029260
Q0002970
00002980
c0002990
00003000
C0003010
00003020
Q0003030
Q0003040
00003050
00003060
QC003070
00003080
00003080
o003 100
00003110
00003120
00003130
0003140
Q0003150
00003160
Q0003170

- 00003 180

00003180
00003200
00003210
00003220
00003230
00003240
Q0003280
00003260



VAR_INFO(d) = 'VARIABLE “TOL" :';

LEN = 8;

TYPE = REAL:

TOL = PARMGT():

VAR_INFC{1) = “ENTER THE EFFECTIVE POROSITY.';
VAR_INFD(2) = ‘MAXIMUM LENGTH OF S, REAL NUMBER.';
VAR_INFO(3) = 'VARIABLE “POROS" :';

POROS = PARMGT();

VAR‘INFO(1) = ‘ENTER THE CHARACTERISTIC LENGTH (FEET).':
VAR_INFO{2) = '(LONGITUDINAL DISPERSIVITY).’; .
VAR_INFO(3) = rMaXIMUM LENGTH OF 5, REAL NUMBER.';
VAR_INFD(4) = ‘VARIABLE "BETA" :':

BETA = PARMGT():

VAR INFO(1) = *ENTER THE NODE SIZE IN THE “X" DIRECTION (FEET).';

VAR_INFO{2) = ‘MAXIMUM LENGTH OF 5, REAL NUMBER.’;
VAR_INFO(3) = ‘VARIABLE "XDEL" :';
XDEL = PARMGT();

VAR_INFG{1) = 'ENTER THE NODE SIZE IN THE "Y" DIRECTION (FEET).’;

VAR_INFO(2} = ‘MAXIMUM LENGTH OF 5, REAL NUMBER. ;
VAR_INFO(3) = ’VARIABLE "YDEL" :';

YDEL = PARMGT();

VAR_INFO(1) = ‘ENTER THE RATIO OF TRANSVERSE TQ '
VAR_INFO(2) = ‘LONGITUDINAL DISPERSIVITY.';

VAR_INFO(3) = ‘MAXIMUM LENGTH OF 5, REAL NUMEER.':
VAR_INFO(4) = 'VARIABLE "DLTRAT" :’;

DLTRAT = PARMGT();

VAR_INFO(1) = "ENTER THE MAXIMUM CELL DISTANCE PER PARTICLE';
VAR_INFO(2) = ‘MOVE. VALUE BETWEEN O AND 1.0 .°;

VAR_INFO(3) = 'MAXIMUM LENGTH OF 5, REAL NUMBER.';
VAR_INFO(4) = ‘VARIASLE “CELDIS" :’;

UPPER_RANGE = 1.:

CELDIS = PARMGT();

VAR_INFO(1) "ENTER THE RATIO OF TRANSMISSIVITY TENSORS’;
VAR_INFO(2) AAT(YY) TO T{xXX)).’;:

VAR_INFD(3)
VAR_INFO(4)
VAR _INFO(5) 'MAXIMUM LENGTH OF 5, REAL NUMBER.':
VAR_INFO(6) = ‘VARIABLE “ANFCTR" :’;

ANFCTR = PARMGT{):

VAR_INFO(1) = ‘IS DECAY TO 8E SIMULATED (Y/N}?’;
VAR_INFO(2) = ‘VARIABLE *NDECAY" :’;

LEN=1;

TYPE=ANSWER;

REPLY=PARMGT();

IF REPLY='N’ THEN DO;

(U

NDECAY = ' [o RN
DCYTIM = .
END;
ELSE DO;
NDECAY = / 173

VAR_INFO(1) = ‘ENTER DECAY HALFLIFE (YEARS).':
VAR_INFD(2) = 'MAXIMUM LENGTH OF 10, REAL NUMBER.';
VAR_INFO(3) = ‘VARIABLE “DCYTIM" :-;
LEN = 10;
TYPE = REAL;
DCYTIM = PARMGT();
END;
VAR _INFO(1) = *INDICATE WHICH SORBTION SIMULATION’;
VAR _INFO(2) = ‘1§ TO BE USED :‘:
VAR_INFO(3) = ¢ Q) NONE ’;
VAR INFO{4) = * 1) LINEAR ';
=
=

L

VAR _INFO(S5) + 2) LANGMUIR ‘;
VAR_INFO(8) = * 3) FREUDLICH ’;
VAR_INFD(T) ‘VYARIABLE "NSORB™ :';
LEN = 53

TYPE = INTEGER:

I-16

*(USE 1.0 FOR ISOTROPIC AQUIFER. IF ANISOTROPIC.’;
‘MAJOR DIRECTION OF FLOW SHOULD BE ALONG COLUMNS.)':

00003270
00003280
00003290
00003300
00003310
00003320
00003330
00003340
00003350
00003360
00003370
00003380
00003390
00003400
00003410
00003420
00003430
00003440
00003450
00003460
00003470
00003480
00003480
00003500
00003510
00003520
00003530
00003540
00003550
00003560
00003570
00003580
00003530
00003600
000036 10
Q0003620
00003630
00003640
00003650
00003660
000038670
00003680
00003650
00003700
00003710
00003720
00003730
00003740
00003750
00003760
00003770
00003780
00003790
00003800
00003810
00003820
00003830
00003840
00003850
00003860
00003870
00003880
00003890
00003900
000039 10
00003920



LOWER_RANGE = O;
UPPER_RANGE = 3:
NSQORB = PARMGT():

DENRGC = -
SORBQR = *
SORBST = ’
SQORBAL =
IF (NSORB = -
ELSE DO;
LEN =10Q;
TYPE = REAL;

VAR_INFO(1) =

'ENTER THE PARTICLE DENSITY OF THE AQUIFER (GM/CM*»=3).';

[
'
.
*
[
’

0000

o) THEN:

VAR_INFO(2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER.';
VAR_INFO{3) = ‘VARIABLE "DENRDC"
DENROC = PARMGT();

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

VAR_INFO(2) =

VAR_INFO(3) = ‘VARIABLE “SORBQR"
SORBQR = PARMGT():

IF (NSORS =

.

2°) THEN DD;

PR
I

‘MAXIMUM LENGTH OF 10,

P -
LI

REAL NUMBER.';

VAR_INFO(1) = ‘ENTER THE SORBTION SATURATION VALUE

VAR_INFO(2

) =

_ ‘FOR THE LANGMUIR.';
VAR_INFO(3) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER.’;

VAR_INF({4) = ‘VARIABLE "SORBST®
SORBST = PARMGT():

END;

IF (NSORB =
VAR_INFO( 1
VAR_INFO(2
VAR_INFO(3
VAR_INFO(4

END;
END:
LEN=4;
TYPE=INTEGER;
VAR_INFO(1) =
VAR_INFO(2) =
VAR_INFO(3)
VAR_INFO(4)
VAR_INFO(5)
VAR_INFO(G) =

11

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

VAR_INFO(1) =
VAR_INFO(2) =
VAR_INFO{3)
VAR _INFO(4)
VAR_INFG(5)
FCON=PARMGT():
VAR_INFO{(t) =
VAR_INFO(2) =
VAR_INFO(3) =
VAR_INFO(4) =
VAR_INFO(5) =
TP=PARMGT( ) ;

IF (FCON =

VAR_INFO(1) = ‘DO YOU WISH TO ENTER THE BOTTOM ELEVATION *;

’

} =
) =
) =
} =

‘CHOOSE THE ITERATIVE PROCEDURE DESIRED TO SOLVE';

3’) THEN DO:

P to.
Y

'ENTER THE VALUE OF ALPHA FOR THE':
'FREUDLICH ISOTHERM. ’:

‘MAXIMUM LENGTH OF 10, REAL NUMBER. ';

‘VARIABLE "SORBAL"
SORBAL = PARMGT();

PR
e

‘A FINITE DIFFERENCE APPROXIMATION TO THE’;
‘GROUND-WATER FLOW EQUATION. ‘;

7

+

1% THIS SIMULATION HEAD ONLY OR SOLUTE TRANSPORT 77

’

’

‘VARIABLE “IHEAD“: ’:
IHEAD=PARMGT() ;

©O) ADIP--ALTERNATING DIRECTION IMPLICIT PROCEDURE':
1) SIP --STRONGLY IMPLICIT PROCEDURE-;

‘VARIABLE "ISOLV": ‘;

ISOLV=PARMGT( ) ;

0) TRANSPORT’;
1) HEAD ONLY';

IS THE AQUIFER BEING MODELED CONFINED OR‘;
'UNCONFINED 7 *;

r

’

O) CONFINED ’;
1) UNCONFINED ';

‘VARIABLE "FCON“: ’;

‘DO YOU WISH TO ENTER THE TRANSMISSIVITY

‘OR PERMEABILITY FOR THE AREA 7'

LAY

?

K

Q) TRANSMISSIVITY
1) PERMEABILITY’;

‘VARIABLE *TP»*:

1) THEN DO;

]

r

VAR_INFO(2) = 'OR SATURATED THICKNESS FOR THE AREA 7/

VAR_INFO(3) = °

VAR_INFO(4) = * 1) BOTTOM *;

0) SATURATED THICKNESS ‘;

I-17

Q0003930
QOCQ3s40
Q0C0395¢C
00003860
ales sk} Flo
00003980
00003980
Q0004000
00004010
00004020
QC004030
00004040
00004050
0004060
00004070
Q0004080
000040380
Q0004100
Q004110
Q004120
Q0004130
00004 140
00C04 150
00004 160
QQ0C4170
Q0004 180
00004 180
Q0004200
00004210
00004220
00004230
00004240
00004250
00004260
Q0004270
00004280
00004280
00004300
QC004310
00004320
00004330
00004340
00004350
00004360
Q0004370
00004380
00004380
00004400
CO004410
00004420
Q004430
0004440
Q0004450
O0004460
00004470
00004480
00004490
00004500
00004510
00004520
00004530
00004540
00004550
00004560
Q004570
00004580



VAR_INFQ(E) = ‘VARIABLE “BTM": '
BTM = PARMGT():

END;

ELSE B8TM = o’
/‘*'.*--t-“--*l'*'l-"--**l-..-.#‘-*.-.,“m--*.'-/
~/* %INCLUDE REQUIRES COMPLETE FILE NAME. =/

%INCLUDE 'B:PARMGT.PLI’;

/‘--".t-t.*.-‘-"'tt’-l-ﬂ-"t.*.-“--**-‘-.--"'-/

END;

I-18

00004580
CO004600
00004610
Q0004620
00004830
00004640
00004650
000046560
00004870



=xux TS0 FOREGROUND HARDCOPY %=»=
DSNAME=U11236C.K2.CNTL (GTMTRX )

GYMTRX: PROC;
/* THE GTMTRX SUBROUTINE 15 USED TO PROMPT FOR THE
NECESSARY INFORMATION TO CREATE THE MATRICES.

E ]
/Ct-:m--l---:i-:-t—----ts--:t-—--uu-:-sl--m-a-lm--/
/* %INCLUDE REQUIRES COMPLETE FILE NAME. =/

%INCLUDE ‘B:EXTVAR.PLI‘;

/t--a---namna-tn-nt-uuntt-----a---t--t--astul----:/

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(O),
LOWER_RANGE FLOAT STATIC INIT(O}.
LEN FIXED BIN STATIC INIT(4),
VAR_INFO( 10} CHAR(80) VAR;

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

FIXED BIN, FIXED BIN, FIXED BIN);

DO I=1 TO 10;
VAR_INFO(I) = /;
END;
TEMP_NUM = NY;
TEMP_NUM1 = NX;
IF (TP = 0) THEN DO;
VAR_INFO{1) = ’'15 THE TRANSMISSIVITY FOR THE AREA CONSTANT ?°;

VAR:INFD(2) = (A MATRIX IS NOT REQUIRED IF THE TRANSMISSIVITY';

END;
ELSE DO:
VAR_INFG(1) = ‘IS THE PERMEABILITY FOR THE AREA CONSTANT ?7°;
VAR_INFD(2} = "(A MATRIX IS NOT REQUIRED IF THE PERMEABILITY’:
END;
VAR_INFO(3) = 'FOR THE AREA IS CONSTANT) (Y/N):’;
TYPE = ANSWER;
REPLY = PARMGT();
IF REPLY = 'Y’ THEN DO;
INPT_VPRM = Q'
IF (TP = Q) THEN DO;
VAR_INFD(1) =
*ENTER THE TRANSMISSIVITY FOR THE AREA (FT**2/SEC).’:
VAR_INFO(2) = ‘NOTE: FT=*#2/SEC = GPD/FT * 1.54723 E-6';
END;
ELSE DO;
VAR_INFO(1} =
‘ENTER THE PERMEABILITY FOR THE AREA (FT/SEC).':
VAR_INFO(2) = 'NOTE: FT/SEC = GPD/FT**2 = 1.54723 E-6';
END;
VAR_INFO(3) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER:’;
TYPE = REAL;
LEN = 10;
FACT_VPRM = PARMGT();
END;
ELSE 00;
INPT_VPRM = 17
IF (TP = O) THEN DO;
VAR_INFO(1) = ‘ENTER THE TRANSMISSIVITY MULTIPLIER.’;

00000010
00000220
00000030
00000040
000CO0S50
COL0006Q
COC000T0
O0000080
CO000080
00000100
00000110
Q0000120
00000130
00000 140
Qo000 150
Q0000160
CO0Q0 170
QCoC0 180
00000190
CQ000200
000C0210
00000220
00000230
00000240
00000250
Q0000260
00000270
00000280
Q0C00280
00000300
000003 tC
00000320
0Q000330
0C000340
00000380
00000360
00000370
00000380
0QOCQIS0
Q0000400
Q00004 10
CO000420
Q0000430
C0Q00440
0000450
00000460
©0000470
00000480
oo000480
Q000500
0000510
00000520
00000530
00000540
00000550
00000560
C0000570
QOQ00580
Q0000590
Q0000600
00000610
00000620



VAR_INFO(2) = 'NOTE: FT=*==2/SEC = GPD/FT * 1,54723 E-6';
END;
ELSE DO:
VAR_INFO(1) = "ENTER THE PERMEABILITY MULTIPLIER.';
VAR_INFO(2) = 'NOTE: FT/SEC = GPD/FT=**2 = t.54723 E-6':
END;
VAR_INFO(3) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER:’;
TYPE = REAL;
LEN = 10;
FACT_VPRM = PARMGT();
IF (TP = ©) THEN VAR_INFO(1) =
‘WMAT DO YOU WISH THE ENTIRE TRANSMISSIVITY MATRIX *;
ELSE VAR_INFO(1) =
‘WHAT DO YOU WISH THE ENTIRE PERMEABILITY MATRIX ‘;
vAR_INFO(2) = ‘INITIALLY SET TO?’;
VAR_INFO(3) = < (MAXIMUM LENGTH OF 4):‘;
LEN = 4;
REPLY = PARMGT():
DO I=1 TGO TEMP_NUM1;
DO J=? TO TEMP_NUM;
VPRM(J.I) = REPLY:
END;
END;
LEN = 10;
CALL MTRXED(VPRM,TEMP_NUM1,TEMP_NUM,4);
END;
IF (BTM = Q) THEN DO:

00000630
00000640
Q000650
QQ000660
Q0000670
00000680
00000690
00000700
CQ00Q7 10
C0000720
0C000TIO
00000740
00000750
Q000Q760
0C000770
oC0COT80
Q0000790
Q0C008Q0
Q0Q00810
00Cc00820
QC000830
00000840
00000880
Q0Co08E60
COQQOETO
00000880
oCO0C890

VAR_INFO(1) = /IS THE SATURATED THICKNESS FOR THE AREA CONSTANT ?‘ ;00000900

VAR_INFO(2) =
*T& MATRIX IS NOT REQUIRED IF THE SATURATED THICKNESS':
END:
ELSE DO;
VAR_INFO(1) = ‘IS THE BOTTOM ELEVATION FOR THE AREA CONSTANT ?2';

000008 10
Q0000920
00000930
000003840
00000950

VAR_INFO(2) = ‘(A MATRIX IS NOT REQUIRED IF THE BOTTOM ELEVATION’ : OQ0009G0

END;
VAR_INFO(3) = ‘FOR THE AREA IS CONSTANT) (Y/N):‘:
TYPE = ANSWER;
REPLY = PARMGT();
IF REPLY = ‘Y’ THEN DO;
INPT_THCK = 'O’
IF BTM = O THEN
VAR_INFO(1) =
*ENTER THE SATURATED THICKNESS FOR THE AREA (FEET).';
ELSE
VAR_INFOD(1) =
*ENTER THE BOTTOM ELEVATION FOR THE AREA (FEET).’;
VAR_INFO(2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER:';
TYPE = REAL;
LEN = 10;
FACT_THCK = PARMGT():
END;
ELSE 0O;
INPT_THCK = 1¢;
IF BTM = O THEN
VAR_INFO(1)} = ‘ENTER THE SATURATED THICKNESS MULTIPLIER.‘;
ELSE
VAR_INFO(1) = 'ENTER THE BOTTOM ELEVATION MULTIPLIER.';
VAR_INFQ(2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER:’;
TYPE = REAL:
LEN = 10;
FACT_THCK = PARMGT();
IF BTM = O THEN

Q0000970
00000980
00000880
Q000 t000
00001010
co001020
Q0001030
00001040
Q0001050
Q000 1060
Q0001070
CC0C 1080
CO00 1080
Q0001 100
00001110
00001120
QC001130
00001140
Q0001 180
Q0001160
0001170
00001180
00001190
00001200
00001210
00001220
00001230
00001240

VAR_INFO(1) = ‘WHAT DO YOU WISH THE ENTIRE SATURATED THICKNESS ‘ ;00001250

ELSE
VAR_INFO(1) = ‘WHMAT DO YOU WISH THE ENTIRE BOTTOM ELEVATION -;
VAR_INFO(2) = ‘MATRIX INITIALLY SET TO?';

I-20

00001260
QOO0 1270
00001280



VAR_INFO(3) = - (MAXIMUM LENGTH OF 3):°;
TYPE = REAL:
LEN = 3;
REPLY = PARMGT();
DO 1s1. TO TEMP_NUM?;

DO J=1 TO TEMP_NUM:

THCK(WJ,I) = REPLY;

END:
END;
Call MTRXED(THCK,TEMP_NUM1.TEMP_NUM.B):

END;

VAR_INFO(1) = ’'IS THE POTENTIOMETRIC HEAD FOR THE AREA CONSTANT ?-;

VAR_INFO(2) = ‘(A MATRIX IS NOT REQUIRED IF THE POTENTIOMETRIC';:
VAR_INFO(3) = ‘HEAD FOR THE AREA 1S CONSTANT) (Y/N):‘;
TYPE = ANSWER;
REPLY = PARMGT():
IF REPLY = ‘Y’ THEN DO;
INPT_WT = ‘0;

00001280
QQ00 1300
oCo01310
00001320
00001330
000041340
c0oC0 1350
Q001360
00001370
00001380
00001380
Q0201400
Q0001410
00001420
Q0G0 1430
Q0001440
Q00 1450
000C 1460

VAR_INFO(1) = 'ENTER THE PQTENTIOMETRIC HEAD FOR THE AREA (FEET).- ;00001470

VAR_INFD{2) =  MAXIMUM LENGTH OF 10, REAL NUMBER:';
TYPE = REAL;
LEN = 10;
FACT_WT = PARMGT();
END;
ELSE DO:
INPT_WT = 17
VAR_INFO(1) = ‘ENTER THE POTENTIOMETRIC HEAD MULTIPLIER.';
VAR_INFO(2) = 'MAXIMUM LENGTH DOF 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 TO?‘;
VAR_INFO(3) = ’(MAXIMUM LENGTH OF 4):';
TYPE = REAL:
LEN = 4;
- REPLY = PARMGT();
DO I=1 TO TEMP_NUM1;
00 J=1 TO TEMP_NUM;
WT(J,1) = REPLY;
END;
END:
CALL MTRXED(WT,TEMP_NUM1 TEMP_NUM,4);
END;
VAR_INFO{1) = ‘IS THE RECHARGE FOR THE AREA CONSTANT ?‘;
VAR_INFO(2) = ‘(A MATRIX IS NOT REQUIRED IF THE RECHARGE’:
VAR_INFO(3) = ' FOR THE AREA IS5 CONSTANT) (Y/N):’;
TYPE = ANSWER;
REPLY = PARMGT():
IF REPLY = ‘¥‘' THEN DO;
INPT_RECH = ‘0°;
VAR_INFD( 1) ‘ENTER THE RECHARGE FOR THE AREA (FT/SEC).’;
VAR_INFO(2) = ’NEGATIVE NUMBER: INCLUDES E-T.‘;
VAR_INFO(3) ‘NQTE: FT/SEC = IN/YR * 26.7318 E-10';
VAR_INFD(4) = 'MAXIMUM LENGTH OF 10, REAL NUMBER:’;
TYPE = REAL;
LEN = 10;
FACT_RECH = PARMGT();
END;
ELSE DO;
INPT_RECH = “1’;
VAR_INFO(t) = '‘ENTER THE RECHARGE MULTIPLIER.’;
VAR_INFG(2) = ‘'RECHARGE SHOULD BE NEGATIVE AND INCLUDE E-T.’;
VAR_INFO(3) = ‘NOTE: FT/SEC = IN/YR * 26.7918 E-10’;
VAR_INFO(4) = 'MAXIMUM LENGTH OF 10, REAL NUMBER:';
TYPE = REAL;

0000 1480
00001490
0000 1500
00001510
00001520
0000 1530
0000 1540
00001550
00001560
0000 1570
00001580
0000 1590
00001600
00001610
00001620
00001630
00001640
00001650
00001660
00001670
00001680
00001690
00001700
00001710
00001720
00001730
00001740
00001750
00001760
00001770
00001780
00001790
00001800
00001810
0000 1820
00001830
00001840
00001850
0000 1860
00001870
00001880
00001890
00001900
00001810
00001920
00001930
00001940



LEN = 10:

FACT_RECH = PARMGT():

VAR_INFO(1) =
VAR_INFO(2) =
VAR_INFO(3) =
TYPE = REAL;
LEN = 4;

'WHAT DO YQU WISH THE ENTIRE RECHARGE ‘;
'MATRIX INITIALLY SET TO?';
{MAXIMUM LENGTH OF 4):';

REPLY = PARMGT():
DO I=1 TO TEMP_NUMt;
DG J=1 TO TEMP_NUM;
RECH(J,1) = REPLY;

END;
ENO:

CALL MTRXED(RECH,TEMP_NUM1 TEMP_NUM,4);

END;

VAR_INFO(1) = ‘1S THE NODE IDENTIFICATION FOR THE AREA CONSTANT ?-;
VAR_INFO(2) = ‘(A MATRIX IS NOT REQUIRED IF THE NODE IDENTIFICATION';QQ002110
VAR_INFO(3) = 'FOR THE AREA IS CONSTANT) (Y/N):’;

TYPE = ANSWER;

REPLY = PARMGT():

IF REPLY = ‘Y!
INPT_NODEID
VAR_INFO(1} =
VAR_INFO(2)
TYPE = REAL;
FACT_NODEID =

END;

ELSE DO;
INPT_NQDEID =
VAR_INFO( 1) =
VAR_INFO(2) =
TYPE = REAL;
FACT_NODEID =
LEN = 10:
VAR_INFQ{1) =
VAR_INFO(2) =
VAR_INFO(3) =

THEN DO;

Iol;
"ENTER THE NODE IDENTIFICATION FOR THE AREA.’;
‘BETWEEN © & 9, MAXIMUM LENGTH OF 1:’;

PARMGT():

.'1!:

‘ENTER THE NQODE [DENTIFICATION MULTIPLIER.’;
'MAXIMUM LENGTH OF 10, REAL NUMBER: ‘;

PARMGT ( };

‘WHAT DO YOU WISH THE ENTIRE NODE IDENTIFICATICN “;

'MATRIX INITIALLY SET 7O, BETWEEN O & 9 ?7;
*(MAXIMUM LENGTH OF t):’;

TYPE = INTEGER:

LEN = 1%;

REPLY = PARMGT();
DO I=1 TG TEMP_NUMY;
DO uU=1 TO TEMP_NUM;
NODEID(J,I) = REPLY;

END:
END;
LEN = 10;

CALL MTRXED(NODEID,TEMP_NUM1, TEMP_NUM,1):

END;

VAR_INFO(1} = ‘IS THE CONCENTRATION FOR THE AREA CONSTANT ?2°:
VAR_INFD(2) = ‘(A MATRIX IS NOT REQUIRED IF THE CONCENTRATION';
VAR_INFO(3) = ‘FOR THE AREA IS CONSTANT) (Y/N):’;

TYPE = ANSWER:

REPLY = PARMGT();

IF REPLY = ‘¥y'

THEN DO

INPT_CONC » “0°;
VAR_INFO(1) = ‘ENTER THE CONCENTRATION FOR THE AREA (MG/L).-;
VAR_INFO(2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER:';

TYPE = REAL;
LEN = 10;

FACT_CONC = PARMGT{);

END;
ELSE DO;

INPT_CONC = 1°;
VAR_INFG(1) = ‘ENTER THE CONCENTRATION MULTIPLIER.';
VAR_INFO(2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER:’;

TYPE = REAL;

00001850
0CcO0 1260
oo0C1870
00001980
oC00 1990
00002000
00002010
00002020
00002030
Q0002040
Q0002050
00002060
00002070
o0002080
Q0002090
00002100

00002120
0Q002130
00002140
00002150
00002160
Q002170
Q0002180
©0002190
00002200
00002210
oooo2220
Q000223C
oco02240
co002250
0002260
0002270
0QC02280
00002290
QQ002300
Q002310
00002320
0002330
Q0002340
00002350
CQ002380
00002370
0002380
0002330
Q002400
00002410
Q0002420
00002430
Q0002440
OQ02450
Q0002460
Q0002470
00002480
00002490
00002500
Q0002510
0002520
CO002530
00002540
C0002550
0002560
00002570
00002580
000028590
00002600



LEN = 10: Q0002610

FACT_CONC = PARMGT(); Q0002620
VAR_INFO(1) = ‘WHAT DO YOU WISH THE ENTIRE CONCENTRATION ’; C0002630
VAR_INFO(2) = ‘MATRIX INITIALLY SET TO?': 00002640
VAR_INFD(3) = '(MAXIMUM LENGTH OF 4):'; 00002650
TYPE = REAL: Q0002660
LEN = 4; Q0002670
REPLY = PARMGT(): 00002680

D0 I=1 TO TEMP_NUM1; 00002680

DO J=1 TO TEMP_NUM; 00002700
CONC(J.1) = REPLY; 00002710

END; ) 00002720

END; Q0002730
CALL MTRXED(CONC,TEMP_NUMT TEMP_NUM,4); Q002740
END; 00002780
/t!lﬁ!.ﬂ-i‘ttt-l.**--ztllﬂtl‘i!t.ll-t##--t##l--.--I/ 0002760
/* %INCLUDE REQUIRES COMPLETE FILE NAME. =/ 00002770
%INCLUDE ‘B:PARMGT.PLI': 00002780
/tms:uﬂunmtuma--t-uu--nas-u*---u---a»c:--xs----:u:«/ oo002790
END; c0002800
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APPENDIX I-B

EDITOR ROUTINES
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=== TS0 FOREGROUND HARDCOPY ====
DSNAME=U11236C.K2 . CNTL {UPDATE )

UPDATE: PROC;
/* CONTROLS EDITING OPERATIONS. =/

/= SETS UP JCL FOR IBM 3081. »/
/Il!lll“"..tltti-*-tttlltltt-ﬂ!--‘ﬁlt-i“llttt.--tttt----.-lltl/
/* HINCLUDE REQUIRES COMPLETE FILE NAME. =/

%INCLUDE ’'B:EXTVAR.PLI’;

SRR AR RN AR R A E AR KA R AR AR AR R R SR RI AT RMUER AR RA AN B E®

DCL EDVAR ENTRY,
SUBFIL ENTRY,
EDMTRX ENTRY;
DCL INPUT ENTRY (CHAR(4),CHAR(BO) VAR);:

OPEN FILE(SCREEN) STREAM QUTPUT TITLE('SCON’);

OPEN FILE(CRT) INPUT TITLE('$CON‘);:

PUT FILE{SCREEN) EDIT{'ENTER THE DATASET NAME TG BE MODIFIED',
*(INCLUDE DRIVE IDENTIFIER): )}(SKIP(3),A,SKIP,A);

CALL INPUT('CHAR',FILENM);

OPEN FILE(SYSUT4) STREAM INPUT TITLE(FILENM) LINESIZE(80Q};

CALL EDFILE;

CALL EDJCL:

CALL EDVAR;

CALL EDMTRX;

OPEN FILE(SYSUT4) STREAM OUTPUT TITLE(FILENM)} LINESIZE{(80):

CALL SUBFIL;

PUT FILE(SCREEN) EDIT('FILE MODIFIED: ' FILENM}(SKIP,A,A);
P e LT T P T P T
/* %INCLUDE REQUIRES COMPLETE FILE NAME. -/

%INCLUDE ‘B:EDFILE.PLI’:
%INCLUDE ‘B:EDJCL.PLI‘;

/-*“.'.t-.ﬂ-‘ttt-*‘ﬂt--ﬁﬂ.‘*“‘-“‘**l’--"-*.I-ﬂ..-*.-ﬂ‘--‘*-t-‘/

END;
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0000010
00000020
Q0000030
Q0000040
CO0000sSC
0QC00060
Q0000070
00000080
00000080
CO000100
CooC011¢Q
00000120
00000130
00000140
Q000150
00000160
00000170
Qo000 180
oO000 190
Q0000200
00000210
Qoo00220
Q0000230
00000240
00000250
Q00000260
00000270
00000280
00002380
Q0000300



==*= TS50 FOREGROUND HARDCOPY ===
DSNAME=U11236C.K2.CNTL (UPDATEM )

UPDATEM: PROC;

/* CONTROLS EDITING OPERATIONS. =/

/* SETS UP JCL FOR MICROCOMPUTER. */
/l‘*t‘.t‘-t-ll-l-‘llt‘t-Hl*-##-t"ll‘*l#-‘lﬂ--il..-t'-ﬂ--ﬂlt.--“/
/* %INCLUDE REQUIRES COMPLETE FILE NAME. n/
%INCLUDE ‘B:EXTVAR.PLI: )

/--g**-'an-'t.m-:*-q-ag;t*aul-a‘t-.ctt::--**“-lt.*tl:t-‘tt-ltil-/

DCL EDVAR ENTRY,
SUBFILM ENTRY,
EDMTRX ENTRY;
DCL INPUT ENTRY (CHAR{(4),CHAR(80) VAR};

ON UNDEFINEDFILE{SYSUT4) BEGIN;

PUT FILE(SCREEN) EDIT{'FILE DOES NOT EXIST--PLEASE REENTER:")(A);

GOTO GTFLNM:
END;
OPEN FILE(SCREEN) STREAM DUTPUT TITLE(’'$CON‘);
DPEN FILE(CRT) INPUT TITLE('SCON’):
PUT FILE(SCREEN) EDIT(’'ENTER THE DATASET NAME TO BE MODIFIED’,
*(INCLUDE DRIVE IDENTIFIER):‘){SKIP(3),A,SKIP,A);
GTFLNM:
CaLL INPUT({/CHAR’,FILENM);
OPEN FILE(SYSUT4) STREAM INPUT TITLE(FILENM) LINESIZE(80):
CALL EDFILEM;
CALL EDJCLM:
CALL EDVAR;
CALL EDMTRX:
OPEN FILE{SYSUT4) STREAM QUTPUT TITLE{(FILENM) LINESIZE(80);
CALL SUBFILM:

PUT FILE(SCREEN) EDIT(‘FILE MODIFIED: ‘,FILENM)(SKIP,A,A):
PR L e P T T P T T L )
/* %INCLUDE REQUIRES COMPLETE FILE NAME. =/

%INCLUDE ‘B:EDFILEM.PLI‘;
%INCLUDE ‘B:EDJCLM.PLI’;

/’.‘l--l'--."‘*-*-l'-il'-‘--*ﬁ*ﬂ-‘ﬂl-‘-l*-ﬂ-*ﬂﬂ-ttﬂﬂl‘l.-i"‘."‘/

END;
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CO0C0C10
00000020
CO0O0030
00000040
Q0000050
Q0000060
Q0000070
Q0000080
Q0Q00090
Q000100
Q0000110
00000120
00000130
00000140
SOCO0 150
00000160
QOCU0170
ODCO0 180
00000180
CO000200
Q0000210
00000220
Q0000230
Co0Q0240
Q0000250
Q0000260
0000270
00000280
Q0000280
CO000300
0000310
00000320
00000330
00000340
00000350



=+x=x TSO FOREGROUND HARDCOPY =w==
DSNAME=U11236C. K2.CNTL {UPDATED )

UPDATED: PROC;
/* CONTROLS EDITING OPERATIONS. */

/* SETS UP JCL FOR DEC/VAX. w/
Lt e e P L P LR e e e L e e e P e R L L L e L L Ly
/* %INCLUDE REQUIRES COMPLETE FILE NAME. =/

HINCLUDE ‘B:EXTVAR.PLI':

/':-mn-:-nu-:uan-t-na---t--ta-t-ttt--t:---n--:--:-:--n:---mn---q-/

DCL EDVAR ENTRY,
SUBFILM ENTRY,
EDMTRX ENTRY;
DCL INPUT ENTRY (CHAR(4),CHAR(BQ) VAR);

ON UNDEFINEDFILE(SYSUT4} BEGIN;

PUT FILE(SCREEN) EDIT('FILE DOES NOT EXIST--PLEASE REENTER: )(A);

GOTD GTFLNM:
END;
OPEN FILE(SCREEN) STREAM QUTPUT TITLE('SCON‘);
OPEN FILE(CRT) INPUT TITLE('SCON‘);
PUT FILE(SCREEN) EDIT( ENTER THE DATASET NAME TD BE MODIFIED: )
(SKIP,A);
GTFLNM:
CALL INPUT('CHAR’, FILENM);
OPEN FILE(SYSUT4) STREAM INPUT TITLE(FILENM) LINESIZE(B0O);
CALL EDFILEM;
CALL EDJCLD;
CALL EDVAR;
CALL EDMTRX;
OPEN FILE(SYSUT4) STREAM OUTPUT TITLE(FILENM) LINESIZE(BO):
CALL SUBFILM;

PUT FILE(SCREEN) EDIT('FILE MODIFIED: ‘.FILENM)(SKIP,A,A);
R A NN AN R NN AR AN AR R R R R f
/*= %INCLUDE REAQUIRES COMPLETE FILE NAME. =/

%INCLUDE ‘B:EDFILEM.PLI‘:
%INCLUDE ‘B:EDJCLD.PLI’;

/lt"II".I-*‘*D!".Iﬁ"‘tll.*“ﬂ‘***ﬂ."‘*.l.'*.“H‘-*‘--"‘I-ﬂ*/

END;

CO0000 10
00000020
00000030
Qo00C040
CO0Q0C0S0
CO000060
00000070
Q0000080
QO000030
000C0 100
00000110
000120
GoC00130
Q0000140
00000150
00000160
C0000170
Q0000180
o0C00190
00000200
Co000210
©0000220
00000230
00000240
©o000250
00000260
00000270
00000280
00000230
©0000300
QoQ0O03 10
o0000320
Q000Q330
00000340
CO000350



=s=xx TS0 FOREGROUND HARDCOPY ==*»

DSNAME=U11236C . K2.CNTL {EDFILE )
EDFILE: PROC; ' 00000010
/* THE EDFILE SUBROUTINE 1S USED TO READ THE FILE TO BE 00000020
EDITED. READS JUCL FOR IBM 3081, */ 00000030
DCL COUNT FIXED BIN, CO000040
TEMP_NLM1 FIXED BIN, 00000050
TEMP_NUM2 FIXED BIN, 00000060
1 FIXED BIN, CO000C0T0
J FIXED BIN, 00000080
K FIXED BIN. Q0000080
L FIXED BIN, 00000100
COUNT 4 FIXED BIN: 00000110
DCL DBLANK ENTRY (CHAR(B0O) VAR) RETURNS(CHAR(B0) VAR): 00000120
DO I = 1 TO 16; 00000130
GET FILE(SYSUT4) EDIT(JCL{I)) (A{80)); 00000140
END; 00000150
GET FILE(SYSUT4) EDIT(TITLE) (COL(1),A{80)); 00000 160
GET FILE(SYSUT4) EDIT(NTIM(1),NPMP NX,NY,NPMAX NPNT(1).NITP(1), Co000170
NUMOBS, ITMAX (1) ,NREC( 1) ,NPTPND, NCODES, 00000180
NPNTMV( 1) ,NPNTVL{ 1) ,NPNTD( 1) ,NPDELC(1)},NPNCHV(1)) ©QOO000190
(COLC1),17(A(4))); Q0000200
GET FILE(SYSUT4) EDIT(PINT(1),TOL,POROS,BETA,S, TIMX(1),TINIT(1), 00000210
XDEL,YDEL .DLTRAT . CELDIS . ANFCTR) 00000220
(COL(1), 12(A(5))); 00000230
GET FILE(SYSUT4) EDIT(NDECAY.NSORB,DCYTIM,DENROC, SORBOR, SORBST, 00000240
_ SORBAL)(COL(1),2(A(5)),5(A(10))}: CO000250
GET FILE(SYSUT4) EDIT(ISOLV,IHEAD,FCON,TP,BTM)(COL{1).5(A(4))): 00000260
COUNT = O: 00000270
TEMP_NUM1 = DELANK(NUMOBS}: . 00000280
D0 WHILE{COUNT < TEMP_NUM1); 00000280
COUNT = COUNT + 1; CO000300
GET FILE(SYSUT4) EDIT(IXOBS(COUNT),IYOBS{COUNT)) 00000310
(COL(1),2(A(2))); 00000320
END; . 00000330
COUNT = O; 00000340
TEMP_NUM1 = DBLANK(NREC(1)); 00C00350
DO WHILE(COUNT < TEMP_NUM1t); Q0000360
COUNT = COUNT + 1; 00000370
GET FILE(SYSUT4) EDIT(IX(4,COUNT),IY(+t,COUNT), _ 00000380
REC(1,COUNT).CNRECH( 1, COUNT)) 00000380
(COL(1),2(A(2)),2(A(8))): 00000400
END; Q0000410
GET FILE{SYSUT4) EDIT(INPT_VPRM,FACT_VPRM) Q0000420
{(coL(1) . a(1),A(10)); 00000430
IF INPT_VPRM == O THEN DO; 00000440
I = DBLANK(NX)}; . 00000450
J = DBLANK(NY); 00000460
bO K=t TO J; 00000470
GET FILE(SYSUT4) EDIT(VPRM(K,1)) (COL{1),A(4)); 00000480
DO L=2 TO I; 00000480
GET FILE(SYSUT4) EDIT(VPRM(K,L}) (A(4)): 00000500
END; 00000510
END; CO000520
END; CO000530
GET FILE(SYSUT4) EDIT{INPT_THCK,FACT_THCK) 00000540
(coL(1).aT1),A(10))3 00000550
IF INPT_THCK == O THEN DO; 00000860
I = DBLANK(NX); 00000570
J = DBLANK(NY); 00000580
00 K=1 TO ; CO000890
GET FILE(SYSUT4) EDIT{THCK(K,1)}) (COL(1),A(3)); Q0000600
DO L=2 TO I; 000006 10
GET FILE(SYSUT4) EDIT(THCK(K,L)) (A(3)); 00000620
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END:
END;
END;
GET FILE(SYSUT4) EDIT(INPT_WT.FACT_WT)
(coL(1),A(1),A(10)};
IF INPT_WT == O THEN DO;
I = DBLANK{NX):
J = DBLANK(NY);
DO K=t TO J:
GET FILE(SYSUT4) EDIT(WT(K.%)) (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{1),a(1),A010));
IF INPT_RECH -= O THEN DO;
I = DEBLANK(NX);:
J = DBLANK(NY);
DO K=1 TO J;
GET FILE(SYSUT4) EDIT(RECH(K,1}) (COL(1).A(4));
DO L=2 TO I: :
GET FILE(SYSUT4) EDIT(RECH(K,L)) (A(4));
END;
END;
END;
GET FILE(SYSUT4) EDIT(INPT_NODEID,FACT_NODEID)
(COL(1),A(1),a(10));
1F INPT_NODEID -= O THEN DO;
I = DBLANK(NX);
J = DBELANK(NY);
DO K=t TO J;
GET FILE(SYSUT4) EDIT(NODEID(K, 1)) (COL{1)},A{1)):
DO L=2 TO I; )
GET FILE(SYSUT4) EDIT(NOREID(K,L)}) (A(1));
END;
END;
END:
COUNT = 0;
TEMP_NUM1 = DELANK(NCODES);
DO WHILE(COUNT < TEMP_NUM1):
COUNT = COUNT + 1;
GET FILE(SYSUT4) ERIT(ICODE(COUNT),FCTRY1{COUNT),FCTR2(COUNT),
FCTR3(COUNT ), OVERRD (COUNT })
{coL{1),a(2),3(a(10)),A(2));
END:;
GET FILE(SYSUT4) EDIT{INPT_CONC,FACT_CONC)
(coL(t),A(s),a(10));
IF INPT_CONC -= O THEN DO;
I = DBLANK(NX);
J = DBLANK(NY):
DO K=1 TQ J;
GET FILE(SYSUT4) EDIT(CONC(K,1)) (COL(1),A(4));

DO L=2 TO I;
GET FILE(SYSUT4) EDIT(CONC(K,.L)) (A(4));
END;
END;
END;
COUNT = 1 ;

TEMP_NUM1 = DBLANK(NPMP);
D0 WHILE(CDUNT < TEMP_NUM1);
COUNT = COUNT + 1;
GET FILE(SYSUT4) EDIT(ICHK({COUNT-1)) (COL(1),A(1)):
IF ICHK(COUNT-1) = 1 THEN DG:
GET FILE(SYSUT4) EDIT(NTIM{COUNT) NPNT(COUNT) NITP{GOUNT),

I-29

QC000863Q
Q0000640
Q000850
Q000660
00000870
00000680
00000630
00000700
00000710
Q0000720
Co000730
00000740
00000750
Q0000760
Q0007 TO
00000780
Q0000730
00000800
O000810
C000Q820
Q000830
00000840
Q000080
00000860
Q0000870
00000880
00000830
00000800
00000910
Q0000920
CoQC0930
Q0000940
Q00950
OQ0008680
00000870
00000980
Q0000980
00001000
00001010
00001020
00001030
Q0001040
00001050
0Q00 1060
Q0001070
Q0001080
00001080
0001100
00001110
00001120
00001130
O000 1140
0001150
00001160
00001170
o0Q0 1180
00001190
Q0001200
0001210
00001220
00001230
00001240
00001250
C000 1260
o000 1270
00001280



ITMAX{COUNT)
NREC{COUNT ) ,NPNTMV(COUNT ), NPNTVL{COUNT) .
NPNTD (COUNT } ,NPDELC(COUNT) , NPNCHV{ COUNT ),
PINT(COUNT), TIMX{COUNT }, TINIT(COUNT) )
(COL(1t),10(A(4)),3(A(5))):
COUNT® = O; -
TEMP_NUMZ = DBLANK(NREC(COUNT});
DO WHILE(COUNT{ < NREC(COUNT)):
COUNT{ = COUNT1 + t;
GET FILE(SYSUT4) EDIT{IX{COUNT,COUNT1), IY(COUNT, COUNT1),
REC{COUNT,COUNT 1) ,CNRECH{ COUNT ,COUNT1})
(coL(1),2(a(2)),2(A(8)));
END;
END;
END;
CLOSE FILE(SYSUT4);
END:

QL00 1290
00001300
CC00131C
Q0001320
00001330
00001340
00001350
000QC 1360
0001370
0000 1380
00001390
00001400
CC001410
Q0001420
00001430
00001440
Q000 1450



w=*» TSO FOREGROUND HARDCOPY =*»==

OSNAME=U11236C . K2.CNTL (EDFILEM )
EDFILEM: PROC; 00000010
/*= THE EDFILE SUBROUTINE IS USED TC READ THE FILE TO BE 00000020
EDITED FOR EXECUTIONS ON MICROCOMPUTERS. =/ 0000003¢
DCL COUNT FIXED BIN, 00000040
TEMP_NUM1 FIXED BIN, . Q0000050
TEMP_NUM2 FIXED BIN, 0000060
1 FIXED BIN, oo000070
J FIXED BIN, 00000080
K FIXED BIN, 00000080
L FIXED BIN, 00000100
COUNT 1 FIXED BIN; 00000110
DCL DBLANK ENTRY (CHAR(B8C) VAR)} RETURNS{CHAR(B0O) VAR): oC000120
GET FILE(SYSUT4) EDIT(TITLE) (COL(t),A(BO)); 00000130
GET FILE(SYSUT4) EDITI(NTIM({1),NPMP NX,NY, NPMAX NPNT(1) NITP(1}, 00000 140
NUMOBS , ITMAX (1) ,NREC( 1) ,NPTPND, NCODES, 0000150
NPNTMV( 1) ,NPNTVL{ 1) NPNTD( 1) ,NPDELC( 1)} ,NPNCHV( 1)) OCOO0Q160
(coL(1),17(A(4))); 00000170
GET FILE(SYSUT4) EDIT(PINT(1),TOL,PORQS.BETA,S.TIMX(1),TINIT(1), 00000180
XDEL, YDEL,DLTRAT,CELDIS, ANFCTR) 00000190
(coL(1),12¢a(5))); 00000200
GET FILE{SYSUT4) EDIT(NDECAY,NSORE,DCYTIM, DENRCC, SORBOR, SORBST, 00000210
SORBAL)(CAL(1),2(A(8)},.5(A(10)));: Q0000220
GET FILE(SYSUT4) EDIT(ISOLV,IHEAD.FCON,TP ,BTM)(COL(1),5{A(4))): 00000230
COUNT = O: 00000240
TEMP_NUM1 = DBLANK(NUMOBS); 00000250
DO WHILE(CDUNT < TEMP_NUM1); 00000260
COUNT = COUNT + 1: 00000270
GET FILE(SYSUT4) EDIT(IXOBS(COUNT),IYDBS(COUNT)) 00000280
(CoL(1),2(a(2))): 00000290
END; - 00000300
COUNT = O; 00000310
TEMP_NUM1 = DBLANK(NREC(1}); 00000320
DO WHILE(COUNT < TEMP_NUM1); 00000330
COUNT = COUNT + 1; Q0000340
GET FILE(SYSUT4)} EDIT(IX{1,.COUNT},IY(1,COUNT), . 000003S0
REC(1,COUNT},CNRECH( 1,COUNT)) CO000360
(CoL(1).2(Aa(2)),2(A(8)));: 00000370
END; co0C0380
GET FILE(SYSUT4) EDIT(INPT_VPRM,FACT_VPRM) co000ae0
(coL{1),A(1),a(10Q)); ; © 00000400
IF INPT_VPRM == O THEN DO; 00000410
I = DELANK(NX): 00000420
J = DBLANK(NY); 00000430
DG K=1 TO J: Q0000440
GET FILE(SYSUT4) EDIT(VPRM(K,1)) (COL(1),A(4)); 00000450
00 L=2 TO I; 00000460
GET FILE(SYSUT4) EDIT(VPRM(K,L)) (A(4)): 00000470
END; 00000480
END; 00000490
END; Q0000500
GET FILE(SYSUT4)} EDIT(INPT_THCK,FACT_THCK) Q0000510
(con(1),a(1),A(10)); Q0000520
IF INPT_THCK == O THEN DO; 00000530
1 = DBLANK(NX); QOO00540
J = DBLANK(NY): 00000580
DO K=1 TO J; 00000560
GET FILE(SYSUT4) EDIT(THCK(K,1}) (COL{1),A(3)); 00000570
DO L=2 TO I; CO000%80
GET FILE(SYSUT4) EDIT(THCK(K,L)) (A(3)); O0000S80
END; CO000600
END: 000006 10
END; 00000620



PINT(COUNT), TIMX(COUNT), TINIT(COUNT))
(COL(1},10(A(4)).3(A(5)3); -
COUNT1 = O
TEMP_NUM2 = DBLANK(NREC{COUNT));
DO WHILE{COUNT1 < NREC(COUNT));
COUNT1 = COUNT1 + 1;
GET FILE(SYSUT4) EDIT(IX(COUNT,COUNT1),IY{COUNT, COUNT1),
REC(COUNT,COUNT 1), CNRECH(COUNT ,COUNT 1})
(coL{1),2{a(2)),2(a(8))):
END; .
END; em
END; o
CLOSE FILE(SYSUT4):
END;

I-33

Q0C01290
oCo00 1300
00001310
0000132¢
00001330
Q001340
00001350
000013680
Qo0 1370
cO001380
coOCC 1390
00001400
c0001410
c0001420



«#xxx TS0 FOREGROUND HARDCOPY ===» .- e

DSNAME=U11236C .K2.CNTL - (EDJCL }
EDJCL: PROC ;
/= THE EDJCL SUBROUTINE 1S USED TO EDIT THE IBM 308t JCL FOR THE MODEL
-
DCL ANSWER CHAR(B0O) VAR,
ANSWER ¢ CHAR(BO) VAR,
I FIXED BIN;
DCL INPUT ENTRY (CHAR{4) CHAR(BQ) VAR]},
INPUTR ENTRY (CHAR{4), CHAR(BO?‘VAR FLOAT,FLOAT),
DBLANK ENTRY (CHAR(80) VAR) RETURNS(CHAR(SO) VAR )

PUT FILE(SCREEN) EDIT
(‘NOTE: CHECK THE "DISP* ATTRIBUTE FOR THE QUTLIST AND °,
‘GRAPH FILES.’) (SKIP,A,A,SKIP,A);
ANSWER = 'Y’ .
DO WHILE(ANSWER = 'Y*);
PUT FILE(SCREEN) EDIT
(’THE FOLLOWING IS THE JCL’) (SKIP,A);
0o I=1 TO 16
PUT FILE(SCREEN} EDIT
(¢ ,I,7) ", JCL(I)) (SKIP,A.F(2),A, A(?O))
END;
PUT FILE(SCREEN) EDIT
(‘DO YOU WISH TQ CHANGE ANYTHING (Y/N) :+) (SKIP,A);
CALL INPUTI(’'ANS’ , ANSWER):
IF ANSWER = ‘Y’ THEN DO;
PUT FILE{SCREEN)} EDIT
( 'ENTER THE NUMBER OF THE LINE YOU WISH TQ CHANGE.
*{ONLY ONE AT A TIME):') (A,SKIP,A):
CALL INPUTR(’INT’, L ANSWER1,1,15);
I=DBLANK(ANSWER 1) ;
PUT FILE(SCREEN) EDIT(JCL{I1), ENTER THE COMPLETE LINE . . .:‘)
(SKIP,A(72),SKIP,A,SKIP,A);
CALL INPUT{'CHAR’,dCL{I));
END: '
END;
END;

Q0000010

.QOOC0C020

Q0000030
Q0000040
QO0C0050
00000060
Q00C0070
QCOO0080
Q0000090
Q0000100
COQ0Q1 10
Q0000120
00000 13C
Q0000140
CO00C 150
0000160
Q0000170
0000180
00000180
COC0Q200
00000210
00000220
Q0Q00230
Q0000240
00000250
QOCQ0260
Q0000270
00000280
00000290
0000300
00000310
00000320
00000330
00000340
00000350
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===x T{0O FOREGRUOUND HARDCOPY mw=x=
DSNAMi'U11236C.K2.CNTL T

cTeG

(EDJCLM )

EDJCLM: PROC ;
/* THE EDJCL SUBROUTINE IS USED TO EDIT THE MICROCOMPUTER

JCL FOR THE MODEL. =/

DCL ANSWER CHAR(80C) VAR,

ANSWER1 CHAR(BO)} VAR,

1,11 FIXED BIN;
DCL INPUT ENTSY (CHAR(4) CHAR(80) VAR);
ON UNDEFINEDFILE(JCLF) BEGIN; WAPG :

JCL{1)=’A:KONIMOD B:FILE.LST, 4F|F’F1LENM || ‘B:FILE.GRF’;

GO TO EDITJCL; 3
END; 1R,AL “‘:

1=LENGTH{FILENM) ;

DO WHILE ((SUBSTR(FILENM,I,t) °= '/ *} & (I»0));

I=1-1; - )i

END:

IF I®0 THEN ANSWER1=FILENM * BAT';

ELSE ANSWER1 = SUBSTR(FILENM,1.I) || ‘BAT";

OPEN FILE(JCLF) STREAM INPUT TITEZ(ANSWER1) LINESIZE(80):

GET FILE(UCLF) EDIT(uCL(1)) (COLLf? a(80)):

CLOSE FIEE(JCLF) Za
EDITJCL:
ANSWER = 'Y’

DO WHILE (ANSWER = ‘Y'):
PUT FILE(SCREEN) EDIT
('THE FOLLOWING IS THE JCL‘) (M@1p A);
PUT FILE(SCREEN) EDIT (JCL(1) WT(SKIP,A(72)};
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(JCL(1), ‘ENTER THE COMPLETE LINE
(SKIP,A(72),SKIP,A,SKIP,A);
CALL'tNPUT( CHAR'.JCL(1))
END; ¥ T M
END; B
OPEN-FILE(UCLF} STREAM OUTPUT TITLE(ANSWER1) LINESIZE(80);
PUT FILE(JCLF) EDIT(ucL(1)) (cuL(1) a(80)):
CLOSE FILE(JCLF)

;') (SKIP,A):

END;
3 ¢ N
A
’.
INTE
< H B
[ T4 .
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VAL T T osTes
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i _1WF I -
N o

I-35

00000010
00000020
00000030
COC00040
Q0000050
00000060
00000070
00000080
Qo000 100
0C000110
0CoQ0120
Q0000130
00000140
00CC0 150
000CO 160
00000170
C0CC0180
Qo000 190
00000200
00000210
0000022C
00000230
00000240
0QOO02S50
Q0000260
00000270
00000280
0C000290
00000300
Co0003 10
00000320
Q0000330
Q0000340
00000380
C0000360Q
00000370
Q0000380
Q0000390
00000400



==x= TS0 FOREGROUND HARDCOPY ====

DSNAME=U11236C .K2.CNTL {(EDJYCLD )
EDJCLD: PROC ; Q0000010
/* THE EDJCLD SUBROUTINE IS USED TO EDIT THE DEC/VAX JCL FOR THE MODEL.QCO00020
- Q0000030
DCL ANSWER CHAR(BOQ) VAR, . 00000040
ANSWER 1 CHAR({80Q) VAR, . 00000050
1 FIXED BIN; Q0000060
DCL INPUT ENTRY (CHAR(4),CHAR(BO) VAR), 00000070
INPUTR ENTRY (CHAR(4),CHAR(80) VAR,FLDAT,FLDAT), - 00000080
DBLANK ENTRY (CHAR(80) VAR) RETURNS(CHAR(8C) VAR): 00000080
ON UNDEFINEDFILE{JCLF) BEGIN; 00000 100
JCL(1)='% DEFINE FORQCS'; . Q0000110
JCL(2)=’$ DEFINE FORQOE’; 00000120
JCL(3)='$ DEFINE FORO1Q’; 00000130
JCL{4)='$ RUN KONIMOD.EXE’; 00000140
G0 TO EDITJCL: 0C000 150
END: 00000160
I=LENGTH{FILENM): 00000170
DO WHILE ((SUBSTR(FILENM,I,1)-= *.’) & (I>0)); 00000 180
Is1-1; 00000190
END; Q0000200
IF I=0 THEN ANSWERI=FILENM || < .COM-; 00000210
ELSE ANSWER1=SUBSTR(FILENM,1,I) || ‘cOM’; 00000220
OPEN FILE(JCLF) STREAM INPUT TITLE(ANSWER1) LINESIZE(80); 00000230
DO I=1 TQ 4; 00000240
GET FILE(JCLF) EDIT(JCL(I)) (COL(1),A(BO)); 00000250
END; Q0000260
CLOSE FILE(JCLF); Q0020270
EDITUCL: 00000280
ANSWER = ‘Y’ 00000290
DO WHILE(ANSWER = "Y‘); ©0000300
PUT FILE(SCREEN) EDIT Q0000310
{"THE FOLLOWING IS THE JCL’) (SKIP,A&); 00000320
DO I=1 TO 4 ; 00000330
PUT FILE(SCREEN) EDIT 00000340
(+ *,I,’) *,uCL(I)} (SKIP,A,F{2),A,A(BO)); 00000350
END; 00000360
PUT FILE{SCREEN) EDIT 00000370
('DO YOU WISH TO CHANGE ANYTHING (Y/N) : ) (SKIP,A); 00000380
CALL INPUT(’ANS’ K ANSWER}: Q00003980
IF ANSWER = ‘Y* THEN DO; 00000400
PUT FILE(SCREEN) EDIT o0000410
(’ENTER THE NUMBER OF THE LINE YOU wISH TO CHANGE. ', Q0000420
‘{ONLY ONE AT A TIME)}:‘) {(A,.SKIP,A): 00000430
CALL INPUTR('INT’, ANSWER1,1,4); 00000440
I=DBLANK{ANSWER1); 00000450
PUT FILE(SCREEN) EDIT{(JCL(l), 'ENTER THE COMPLETE LINE . . .:’) 00000460
(SKIP,A(80Q),SKIP,A,SKIP,A); 00000470
CALL INPUT(’CHAR’ ,JCL(I)): Q00C0480
END; Q0000480
END; 00000500
END; Q00005 10



=«»x TS0 FOREGROUND HARDCOPY

DSNAME=U11236C . K2.CNTL

EDVAR: PROC;

LE B 3

{EDVAR

/= THE EDVAR SUBROUTINE PROMPTS FOR THE CHANGES TO THE

SINGLE VARIABLES.
*/

/Q*-ﬂ“‘-ﬂ‘l-‘-‘*t.'tt“l"‘II"_‘*...‘*‘-'*.-.‘--/

/* %INCLUDE REQUIRES COMPLETE FILE NAME. =/

%INCLUDE 'B:EXTVAR.PLI':

/‘*-t‘ﬂI“‘--‘-’-“--Iﬂ--ﬁ‘-""-*-‘-‘-’“"“*-**‘/

DCL CHARACTER
INTEGER
REAL
NUMBER
ANSWER
TYPE
REPLY
UPPER_RANGE
LOWER_RANGE
LEN
VAR_INFQ(10)
NUMBER1
NUMBER2
OLDNUM
COUNTER
COUNTER1
PMP
TEMPC
TEMPCC
TEMPN

DCL DBLANK ‘

DO COUNTER = 1 TO 10;

VAR_INFO(COUNTER) = '}

END;
VERIFY=0Q;

VAR_INFO(1) = ‘DD YOU WISH TO CHANGE ANY OF THE SINGLE VARIABLES 7’

CHAR(4)} STATIC INIT(’CHAR’),
CHAR(4) STATIC INIT('INT °},
CHAR(4) STATIC INIT('REAL'},
CHAR(4) STATIC INIT('NUM ‘),
CHAR(4) STATIC INIT('ANS ‘),
CHAR(4) STATIC INIT('"),
CHAR(80) VAR,

FLOAT STATIC INIT(C).

FLOAT STATIC INIT(D),

FIXED BIN STATIC INIT(4),
CHAR(B80) VAR,

FLOAT STATIC INIT(Q),

FLOAT STATIC INIT(O}.

FIXED BIN,

FIXED BIN,

FIXED BIN,

CHAR{80) VAR,

CHAR(BO) VAR,

CHAR(BO) VAR,

FLOAT STATIC INIT(O):

ENTRY {CHAR(BC) VAR) RETURNS(CHAR(B0O)} VAR):

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

TYPE = ANSWER;:
LEN = 1;
TEMPC = PARMGT():

IF TEMPC = ‘N’ THEN GO TO NDVAR;

VAR_INFO(1) = ‘TITLE = -

VAR_INFO(2) = TITLE :

VAR_INFQO(3) = ‘CHANGE (Y/N):';

TYPE » ANSWER;

LEN = t:

TEMPC = PARMGT():

IF TEMPC = 'Y‘ THEN DO;

VAR_INFO(1) = ‘ENTER NEW VALUE:' ;

LEN = B8O ;
TYPE = CHARACTER:
TITLE = PARMGT{();

END;

VAR_INFO(4) = *NX = ’ ||

VAR_INFO(2) = *MINIMUM OF 3, MAXIMUM OF ]INX_LMT .
VAR_INFO(3) = ‘CHANGE {(Y/N}:’;

TYPE = ANSWER:

LEN = %;

TEMPC = PARMGT();

IF TEMPC = '¥Y* THEN DO

VAR_INFO(t) = *ENTER NEW VALUE:' ;

LOWER_RANGE = 3;
UPPER_RANGE = NX_LMT;
LEN = 4;

I-37

C00C0010
Co000020
CO000030
Q0000040
Q0000050
Q0000060
QOC0CAT70
00000080
QO00L080
Q0000100
Q0000110
0Cc000 120
Qo000 130
00000140
QQo00 150
OQROC 160
S0000170
Q0000180
00000190
CO0Q0200
QOQO02 10
00000220
00000230
00000240
0C000250
00000260
QC000270¢
00000280
CO0C0290
00000300
COC003 10
00000320
Q000330

; 00000340

QQO003E0
C0000360
QLC00370
0000380
0000380
0000400
000004 10
00000420
00000430
00000440
00000450
00000460
00000470
Q0000480
00000C49Q
QOR0O500
QOO0R5 10
C0000520
CO000330
00000540
00000850
00000560
Q0000570
00000580
Q0000850
Q0000600
000006 10
Q0000620



TYPE = INTEGER:
NX = PARMGT():
END:
VAR_INFO(1) = 'NY = * || NY

VAR_INFO(2) = ‘MINIMUM OF 3, MAXIMUM OF

VAR_INFO{3) = 'CHANGE (Y/N):":

TYPE = ANSWER:

LEN = 1%;

TEMPC = PARMGT():

IF TEMPC = '¥' 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 3200 -

VAR_INFO(3) = 'CHANGE (Y/N):

TYPE = ANSWER;

LEN = 1;

TEMPC = PARMGT();

IF TEMPC = 'Y’ THEN DO;
VAR_INFO(1) = 'ENTER NEW VALUE:’
LEN = 4
TYPE = INTEGER:

UPPER_RANGE = 3200:
NEMAX = PARMGT();
END;

VAR_INFO(1) = 'NPTPND = ‘ || NPTPND ;

VAR_INFO(2) = ‘OPTIONS = 4,5,8,9:';
VAR_INFO(3) = ‘CHANGE (Y/N):’;
TYPE = ANSWER:

LEN = 1;

TEMPC = PARMGT{);

IF TEMPC = 'Y’ THEN DO;
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 = 1;

TEMPC = PARMGT():

OLDNUM = NUMOBS:

IF TEMPC = 'Y’ THEN DO;
VAR_INFO{1) = ‘ENTER NEW VALUE:~’
LEN = 4;

TYPE = INTEGER:

UPPER_RANGE = OBS_LMT;

NUMDBS = PARMGT();

END;

NUMBER1 = NUMOBS;

IF NUMBER1 > OLDNUM THEN DO;
COUNTER = OLDNUM;

DO WHILE(COUNTER < NUMBERt);
COUNTER = COUNTER *+ 1;
TEMPC = COUNTER;

TEMPC = DBLANK(TEMPC);
VAR_INFO(1) =

*ENTER THE "X COORDINATE OF OBSERVATION POINT '||TEMPCI|
VAR_INFO(2) = 'VARIABLE =IXOBS(' || TEMPC || ‘)°

tlINY_LMTi ]|

I-38

Q0000830
00000640
Q0000EeS50
C0000660
Q0000670
00000680
Q0000630
QOO00T00
Q0000710
Q0000720
Q0000730
Q0000740
CO000750
00000760
00000770
QO000780
QoC00790
00000800
00000810
Q0000820
Q0000830
co000840
QO00QBS0O
Co0C0BE0
QOOGO8T0
00000880
Q0000830
CO000800
QOOQ09 10
00000920
Q0000930
Qo000840
OO000950
Q00009860
QOO00870
GOO00980
Q0000990
QOO0 1000
QoO01010
Q0001020
Q0001030
Q0001040
QOO 1050
00C0 1060
QOO01070
QCCO 1080
Q0001090
QCC0 1100
Q0001110
Q0001120
Q0001130
Qoo01140
Q0001150
00001180
QOCO117T0
Q0001180
Q0001190
Q0001200
Q0001210
Q0001220
Q0001230
00001240
Q0001250
QOC0 1260
QOOR1270
QOO0 1280



LEN = 2:

IXOBS(COUNTER) = PARMGT():

" VAR_INFO(1) =
*ENTER THE "Y" COORDINATE OF DBSERVATION POINT ‘| |TEMPC||‘.‘;
VAR_INFO(2) = ‘VARIABLE "IYOBS(’/ || TEMPC || ') :/

IYOBS(COUNTER) = PARMGT():
END;
END;

DO WHILE((OLDNUM > =1} & (NUMBERY > 0));
COUNTER = O;
PUT FILE(SCREEN) EDIT( OBSERVATION WELLS')(A):
PUT FILE{SCREEN)} EDIT(’ WELLW¥ X

Do

WHILE(COUNTER < NUMBER1);

COUNTER = CDUNTER + 1:

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

PUT FILE(SCREEN) EDIT{COUNTER, IXOBS(COUNTER),IYDBS(COUNTER))
(SKIP.X(4),.F(3),x(2),a(2),X(2),4(2));:

END;
VAR_INFO(t) = 'ENTER WELL NUMBER (OR © TO CONTINUE}:";

LE
TY

N = 2;
PE = INTEGER;

TEMPCC = 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 DO;

VAR_INFQ(1) = "ENTER NEW VALUE:

LEN = 2;

TYPE = INTEGER;

1YDBS({COUNTER) = PARMGT();
END;

1

END;
ELSE OLDNUM = -4;
END:
VAR_INFO(1) = ‘NCODES = ' || NCODES ;

H

Y

*}(SKIP,A);:

r) -

1') =

VAR_INFO(2) = ‘MAXIMUM OF ' {|NC_LMT|!| .’
VAR_INFD(2) = ‘CHANGE (Y/N)}:’;
TYPE = ANSWER:

LEN

-'1;

TEMPC = PARMGT();
OLDNUM = NCODES:
IF TEMPC = 'Y’ THEN DO;
VAR_INFO(1) = “ENTER NEW VALUE:’ ;
LEN = 4;
UPPER_RANGE = NC_LMT;
TYPE = INTEGER;
NCODES = PARMGT();

NUMBER2 = NCODES;
IF NUMBERZ > OLDNUM THEN DO:
COUNTER? = QLDNUM + 1;

I-39

1l

’

i| IXOBS(COUNTER)

I] IYOBS(COUNTER) ;

Q0C0129C
00001300
co001310
00001320
Q0001330
0001340
00001350
00001360
CQC01370
00001380
Q0QQ 1390
00001400
00001410
00001420
00Q01430
00001440
o000 1450
QOC0O 1460
00001470
Q0001480
00001480
Q0001500
ooQ01510
Q0001520
CQ001530
00001540
00001550
Q0C01560
0001570
00001580
00001590
oo00 1600
00001610
00001820
C0001630
000016840
0001850
00001660
00001670
00001680
00001680
oC0C1700
Oo001710
00001720
00001730
00001740
Q0001750
0Q001760
Q001770
Q0001780
Q0001730
oo 1800
0001810
00001820
0001830
o000 1840
00001850
00201860
o0 1870
00001880
00018390
Q0001900
00001910
00001920
00001830
00001940



DG WHILE(COUNTER1 <= NUMBER2); QO0019580

TEMPC = COUNTER1; 00001960
TEMPC = DBLANK(TEMPC); 00001970
VAR_INFO(1)} = ‘ENTER NODE IDENTIFICATION CODE ° ||TEMPC|| ’.’; 00001980
VAR_INFG(2) = 'VARIABLE °"IcCODE(’ || TEMPC || “)* :‘: o000 1980
LEN = 2; 00002000
TYPE = INTEGER; 00002010
ICODE(COUNTERt) = PARMGT(); 00002020
VAR_INFO(1) = ‘ENTER CORRESPUNDING LEAKANCE (FT==2/SEC).’: 00002030
VAR_INFO(2) = ‘MAXIMUM LENGTH OF 10, REAL NUMSER.-; 00002040
VAR _INFO(3) = 'NOTE: FT*=2/SEC = GPD/FT *= 1.54723 E~6'; 0002050
VAR_INFO(4) = 'VARIABLE “"FCTRI(’ || TEMPC || ")" :*; 00002060
LEN = 10; 00002070
TYPE = REAL; 00002080
FCTRI{COUNTER1) = PARMGT(); 00002090
VAR_INFO(1) = 00002100

ENTER CONCENTRATION (MG/L) FOR ICDDE ‘ ||TEMPC|| *.-: 00002110
VAR_INFO(2) = ‘MAXIMUM LENGTH OF 1O, REAL NUMBER.'; Q0002120
VAR_INFO(3) = 'VARIABLE *FCTR2(‘ || TEMPC || ) :'; . 00002130
FCTR2(COUNTER1) = PARMGT(); 00002140
VAR_INFO(1) = ‘ENTER OPTION TO RETAIN RECHARGE MATRIX VALUES :; 00002180
VAR_INFO(2) = * 0) RETAIN VALUES.'; 00002160
VAR_INFO(3) = ° 1) USE VALUE OF FCTR3.'; 00002170
VAR_INFO(4) = ‘VARIABLE "OVERRD(’ || TEMPC || “}" :’; 00002180
LEN = 2; Q0002190
TYPE = INTEGER: 00002200
OVERRD(COUNTER1) = PARMGT(); 00002210
IF ( OVERRD{COUNTERt)=’ Q' ) 00002220
THEN FCTRI(COUNTER{ )= 0. 00002230
ELSE DO : 00002240

VAR_INFO(1) = 00Q02250

"ENTER RECHARGE/DISCHARGE (FT/SEC) FOR ICODE ' ||TEMPC]|’.’: 00002260
VAR_INFO(2) = 'NEGATIVE FOR RECHARGE, POSITIVE FOR DISCHARGE. ' ;00002270

VARCINFO(3) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER.'; . 00002280

VAR _INFO(4) = ’*NOTE: FT/SEC = IN/YR * 26.7918 E-10’; 00002290
VAR_INFO(5) = ‘ENTER VARIABLE “FCTR3(’ || TEMPC || ‘)" :*; 00002300

LEN = 10; 00002310

TYPE = REAL; 00002320
FCTR3(COUNTERY) = PARMGT(); 0000233C

END; 00002340
COUNTERY = COUNTERt + 1; 00002350
END; 00002360
END; 00002370
0O WHILE{(DLDNUM > -1} & (NUMBER2 > Q)); 00002380
COUNTERY = 1; 00002390
PUT FILE(SCREEN) EDIT('NODEID CODES’)(X(18),A); 00002400
PUT FILE(SCREEN) EDIT 00002410
(+ 1IcODE# ICODDE FCTRAY FCTR2 FCTR3  QVERRD’) 00002420
(SKIP,A); ©0002430
DO WHILE{COUNTER1 <= NUMBER2):; 00002440

IF OLDNUM < COUNTERY THEN PUT FILE(SCREEN) EDIT('NEW’)(SKIP,A}: ©0002450.
PUT FILE{SCREEN) EDIT(COUNTER1,ICQODE(CQUNTERt),FCTR1(COUNTER1), 00002460
FCTR2(COUNTER1) ,FCTR3I(COUNTER1) ,OVERRD(COUNTER1)) (SKIP,X(&), 00Q02470

F(2),X(8),A(2),3(X(1),A(10)).X(7),A(2)); 00002480
COUNTER1 = COUNTERY + 1; 00002480
END: 00002500
VAR_INFO(1) = ‘ENTER ICODE NUMBER (OR O TO CONTINUE):-; 00002510
LEN = 2; 00002520
TYPE = INTEGER; 00002530
TEMPCC = PARMGT(): 00002540
COUNTERY = TEMPCC: 00002550
IF COUNTER1Y > O THEN DO; 000028560
VAR_INFO(1) = *ICODE{’ || TEMPCC || ) = ¢ || ICODE(COUNTER1) ; Q0002570
VAR_INFO(2) = ‘CHANGE (Y/N):'; 00002580
TYPE = ANSWER; OOO02390
LEN = 1 ' CO002600



TEMPC = PARMGT();

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

TYPE = INTEGER;
ICODE(COUNTER?) = PARMGT();
END; ‘

VAR_INFO(1) = 'FCTR1{‘ || TEMPCC ||

VAR_INFO(2) = ‘CHANGE (Y/N):";:

TYPE = ANSWER;

LEN = 1;

TEMPC = PARMGT();

1 TEMPC = ‘Y’ THEN DO:
VAR_INFO(1) = ‘ENTER NEW VALUE:’
LEN = 10;

TYPE = REAL;
FCTR1{COUNTERY) = PARMGT();
END;

VAR_INFO(1) = *FCTR2(’ || 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 = 10;

TYPE = REAL;
FCTR2(COUNTER1) = PARMGT():
END;

-VAR_INFO(1) = '‘OVERRD{‘ || TEMPCC }|

VAR*INFO(2) s ‘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(COUNTER41) = PARMGT():
END; -
IF ( QVERRD(COUNTER1)=’ O’ )
"THEN FCTR3(COUNTER1)=’ 0.
ELSE DO ;

VAR_INFOD(1) = 'FCTR3(' || TEMPCC || ') = |} FCTR3(COUNTER1):

VAR _INFO(2) =

I);

‘) = + |] OVERRD(COUNTER1);

’

,

H

FCTR1(COUNTER1)

FCTR2Z(COUNTER1)

‘NEGATIVE FOR RECHARGE, POSITIVE FOR DISCHARGE. :

VAR_INFO(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 OLDNUM = -1;
END:
VAR_INFO(1) = *S = * || 5 :

VAR_INFO{2) = ‘O FOR STEADY FLOW PROBLEMS.’;
VAR_INFO(3) = *CHANGE (Y/N):”’;
TYPE = ANSWER;

LEN = 1

TEMPC = PARMGT();

I-41

00002610
00002820
Q0002830
00002840
00002650
00002660
00002670
00002680
00002680
Q0002700
00002710
00002720
00002730
00002740
Q0002780
C0Q02760
00002770
00002780
0002780
co002800
0002810
00002820
00002830
Q0002840
00002880
Q0002860
00002870
0002880
00002890
000023800
Q002910
00002920
00002930
00002940

. O00Q285Q

00002960
oC002970
00002880
000029830
00003000
00003010
Q0003020
C0Q03030
Q0003040
Q0003050
00003060
00003070
00003080
Q0003080
CO003 100
Q0003110
00003120
00003130
00003140
C0003 150
o0003160
00003170
00003180
00003190
00003200
00003210
00003220
00003230
00003240
00003250
C0003260



IF TEMPC = 'Y’ THEN DO;
VAR_INFO{1) = 'ENTER NEW VALUE:' ;
LEN = S:

. TYPE = REAL;
S = PARMGT():

END;
VAR_INFG(1t) = ‘NPMP = ' || NPMP ;
VAR_INFO(2) = 'MAXIMUM OF ‘| {PMP_LMT|j".":

VAR_INFO(3) = ‘CHANGE (Y/N}:’;
TYPE = ANSWER:
LEN = 1;
TEMPC = PARMGT();
IF TEMPC = ‘Y’ THEN DO;
VAR_INFO{1) = ‘ENTER NEW VALUE:’ ;
UPPER_RANGE = PMP_LMT;
LEN = 4;
TYPE = INTEGER:
NPMP = PARMGT() ;
END;
COUNTERY = 1;
NUMBER2 = NPMP;
DO WHILE(COUNTERY = 1t | COUNTERt <= NUMBER2 };
PMP = CDUNTER®;
PMP = DBLANK(PMP);
IF COUNTERY > 1 THEN DO;

VAR_INFO(1) = ’PUMPING PERIOD * || PMP ;
VAR_INFO{2) = 'ICHK = ' || ICHK{COUNTER1-1);
VAR_INFD(3) = 'CHANGE (Y/N)}:’;

LEN = 1
TYPE = ANSWER:
TEMPC = PARMGT();
TEMPCC = ICHK(COUNTER1-1);
IF TEMPC = ‘Y’ THEN DO:
VAR_INFO(1) = ‘ENTER NEW VALUE:’
TYPE = INTEGER;
ICHK{ COUNTERY ~ 1) = PARMGT():
END:
I¥ TEMPCC = 'O/ /* | TEMPCC = ‘’=/ THEN DO:

NTIM{COUNTER1 )=’ o
- NPNT({COUNTER1t)s" o’
NITP(COUNTERY)=" o

~ ITMAX(COUNTER 1) =" o'
NREC(COUNTERY )=’ 0
NPNTMV{COUNTER1 )=’ 0
NPNTVL(COUNTER1 )= " 0’
NPNTD(COUNTER1 )=’ o
NPDELC(COUNTER1)=" o';
NPNCHV{ COUNTER1)=" 0
PINT(COUNTER1)}= " Q.
TIMX{COUNTER1)=" 0.

TINIT{COUNTER1)="’ 0.

END;

END

IF COUNTERY = 1 | ICHK(COUNTERY - 1) = /1’ THEN DO;
VAR_INFO(1) = ‘PUMPING PERIQD ' || PMP :
VAR_INFO(2) = ‘NTIM = * || NTIM{COUNTER1) ;
VAR_INFO(3) = 'CHANGE (Y/N):’;

LEN = t;
TYPE = ANSWER:
TEMRPC = PARMGT();
IF TEMPC = 'Y’ THEN DO;
VAR_INFO(1) = ‘ENTER NEW VALUE:‘ ;
UPPER_RANGE = 100;
LEN = 4;
TYPE = INTEGER;
MTIM(COUNTER1) = PARMGT();

I-42

Q0003270
00003280
Q0003290
QQ003300
00003310
00003320
QCO03330
Q0C03340
00003380
00003360
Q0003370
00003380
00003380
00003400
00CQ34 10
00003420
00003430
00003440
00003450
Q0003460
CoC03470
Q00Q3480C
Q0003480
Q0003800
00003510
Q0003520
Q0003530
000013540
COCQ3ss0C
CO003560
QOC03S70
00003580
00003680
00003600
oo0036 10
0003620
Q0003830
0C003640Q
CO003E50
Q0003660
Q0003670
00003680
Q0003630
0003700
Q0003710
00003720
CO00373C
00003740
00003750
©0003760
00003770
00003780
00003730
©0003800
00003810
00003820
0003830
00003840
00003880
00003860
00003870
00003880
00003890
00003800
00003910
00003920



END:
VAR_INFQ(1) = ’PUMPING PERICD PMP
VAR_INFO{2) = *NPNT = * || NPNT{CDUNTER1)
VAR_INFO(3) = ‘CHANGE (Y/N):';
LEN = 1;
TYPE = ANSWER:
TEMPC = PARMGT():
IF TEMPC a 'y’ THMEN DOD:
VAR_INFOD(1) = ‘ENTER NEW VALUE:.’ ;
LEN = 4;
TYPE = INTEGER:
NPNT(COUNTER1)} = PARMGT();
END:
VAR_INFO(1) = ‘PUMPING PERIOD ' PMP
VAR_INFO(2) = *NITP = * || NITP(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;
NITP(COUNTER1) = PARMGT():
END;
VAR_INFQ(t) = ‘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(COUNTER1) = PARNGT():
END; ‘
VAR_INFQ(1) = ‘PUMPING PERIOD ' || PMP ;
VAR_INFO(2) = 'NPNTMV = ’ || NPNTMV(COUNTER1)
VAR_INFO(3) = 'CHANGE (Y/N):’':
LEN = 1
TYPE = ANSWER:
TEMPC = PARMGT();
IF TEMPC = ‘Y’ THEN DO;
VAR_INFO(1) = ‘ENTER NEW VALWE:’ ;
LEN = 4;
TYPE = INTEGER;
NPNTMV{COUNTER1) = PARMGT():
END:
VAR_INFO(1)} = ‘PUMPING PERICD PMP ;
VAR_INFO(2) = *NPNTVL = ' || NPNTVL{COUNTER1) ;

VAR_INFQ(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:
UPPER_RANGE = 2;
NPNTVL(COUNTER1) = PARMGT():

END;

VAR_INFO(1) = 'PUMPING PERIOD

VAR_INFQ{2) = 'NPNTD = ‘ || NPNTD

VAR_INFO(3) = ‘CHANGE (Y/N):’;

LEN = 1

’ .
1

| pMP
{COUNTER1) ;

I-43

00003930
00003840
00003950
00003860
Q0003870
Q0003980
C0003990
Co004000
Q0004010
00004020
00004030
00004040
0004050
O0004060
00004070
00004080
OQ004080
00004 100
Qo004 110
Co004 120
C0004130
Q0004140
00004 150
Q0004160
00004170
QOC04 18O
00004190
00004200
00004210
c0004220
00004230
o0004240
00004250
00004260
o0004270
00004280
00004280
Q0004300
Co0C4310
QQ004320
Q0004330
00004340
Q0004350
oR004360
00004370
00004380
00004380
00004400
C00044 10
00004420
00004430
00004440
CO004450
00004460
oQ004470
Q004480
00004430
OQ004500
00004510
00004820
Q0004530
00004540
QQO04%50
00004560
o0004570
00004580



TYPE = ANSWER;

TEMPC = PARMGT():
THEN DO;
- VAR_INFO(1) = 'ENTER NEW VALUE:’ ;

IF TEMPC = 'Y’

LEN = 4;

TYPE = 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;

IF TEMPC = rY!

VAR_INFO(1) = 'ENTER NEW VALUE:'

LEN = 4;

TYPE = INTEGER;
UPPER_RANGE = 1;
NPDELC(COUNTER1) = PARMGT(}:

END;

VAR_INFO(1) = ‘PUMPING PERIOD *

VAR_INFO(2)} = 'NPNCHV = ‘ || NPNCHV(COUNTERt) ;

VAR_INFO(3) = 'CHANGE (Y/N):;

LEN = 1;
TYPE = ANSWER;

TEMPC = PARMGT{);
THEN DO;

IF TEMRC = ‘Y~

VAR_INFO(1) = "ENTER NEW VALUE:~’

LEN = 4;

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

LEN = 1

TYPE = ANSWER;

TEMPC = PARMGT():

IF TEMPC = ‘Y*

THEN DO;

|| PMp ;

VAR_INFOD{1) = ‘ENTER NEW VALUE:' ;

TYPE = REAL;

LEN = 5;

TIMX(COUNTER1) = PARMGT():

ENG;

VAR_INFO(1)
VAR_INFO(2)
VAR_INFO(3)
VAR_INFO(4)

‘PUMPING PERIOD

!

"TINIT = ' || TINIT(COUNTERY) :

PMP

‘NOTE: MUST BE NONZEROQ.

‘CHANGE (Y/N):’:

END; ,
VAR_INFG{1) = ‘PUMPING PERIOD °’ PMP ;
VAR_INFO(2) = 'PINT = * || PINT(COUNTER1) ;
VAR_INFO(3) = 'CHANGE (Y/N):’:
LEN = 1;
TYPE = ANSWER:
TEMPC = PARMGT():
IF TEMPC = 'Y’ THEN DO;
VAR_INFO(t) » ‘ENTER NEW VALUE:’ ;
TYPE = REAL:
LEN = 5;
PINT{COUNTER1) = PARMGT{();
END;
NUMBERY = S;
- IF NUMBER1 == O THEN DO;
VAR_INFO(1) = ‘PUMPING PERIODD ' PMP
VAR_INFO{2) = 'TIMX = ‘ || TIMX(COUNTERY)
VAR_INFO(3) = ’'NOTE: MUST BE NONZERD.’ ;
VAR_INFO(4) = ‘CHANGE (Y/N):’;

|| NPDELC(COUNTER1)

Q0004590
CQC04600
Q0004610
Q0004620
Co004630
00004640
00004650
00004660
00004670
00004680
Q0004690
Q0004700
00004710
Q0004720
Q0004730
00004740
0C0C4750
Q0004760
00004770
O0004780
00004730
Q0004800
00004810
00004820
CO004830
00004840
CO004850
Q00Q4a8E0
Q0004870
c0004880
Q0004890
000049C0
000048910
00004920
00004930
00C04940
00004850
Q0004960
00004970
00004980
00004980
OCCO50C0
00005010
c000S020
00005030
00005040
QO0C0S050
00005060
Q0005070
00005080
Q0005090
QC005 100
Q0005110
00005120
00005130
00005140
00CO5 150
000051680
QR005170
00005180
00C0% 190
Q0005200
Q0005210
00005220
00005230
0000%240



LEN = 1; 00005280

TYPE = ANSWER: 00005260
TEMPC = PARMGT(); 00008270
IF TEMPC = ‘Y’ THEN DO: Co00S280
VAR_INFO(1) = ‘ENTER NEW VALUE:’ ; 00005290
TYPE = REAL; 02005300
LEN = §; 00005310
TINIT{COUNTER1) = PARMGT(); 00005320
END; 00005330
END: : 00005340
ELSE DO; 00005350
TIMX{COUNTERt) = ' 0Q’; OQD08360
TINIT(COUNTER1) = ' 0’ 00005370
END: . 00005380
VAR_INFO{1) = ‘PUMPING PERIOD ‘' || PMP ; 00005380
VAR_INFO(2) = ’NREC = ' |} NREC(CODUNTERt) ; 00005400
VAR_INFO(3) = 'MAXIMUM OF ‘| |NR_LMT|| .’ 00005410
VAR_INFO(4) = ‘CHANGE (Y/N):'; 00005420
LEN = 1; 00005430
TYPE = ANSWER: 00005440
TEMPC = PARMGT{); 00005450
OLDNUM = NREC(COUNTER1t): 000085460
IF TEMPC = ‘Y’ THEN DO: 0000547C
VAR_INFO{1) = ‘ENTER NEW VALUE:’ ; 00005480
UPPER_RANGE = NR_LMT; 00005490
LEN = 4; OQ00S500
TYPE = INTEGER; - 000085 10
NREC(COUNTERY) = PARMGT(): 00005520
END: 00005530
NUMEBER1 = NREC(COUNTER1): 00005540
IF NUMBER1 > OLDNUM THEN DO: 00005550
COUNTER = DOLDNUM: 00003560
DO WHILE{COUNTER < NUMBER1); Q005570
COUNTER = COUNTER + 1: 00005580
TEMPC = CDUNTER; : 00005390
TEMPC = DBLANK(TEMPC); 00005600
VAR_INFD(1) = Q0005610
TENTER THE X COQRDINATE OF PUMPING OR INUECTION WELL ' 00005620

i| TEmPC || .- 00005630
VAR_INFD(2) = 'VARIABLE “IX( [l TEMPG ]| )% 7 00005640
LEN = 2; 00005650
TYPE = INTEGER; Q0005660
IX{COUNTER1,COUNTER) = PARMGT(): OO00SE7C
VAR_INFQ{1) = Q0005680
*ENTER THE Y COORDINATE OF THE PUMPING OR INJECTION WELL ' 00005690
JITEMPC]] 7. ¢ 00005 TO0
VAR_INFO(2) = ‘VARIABLE "IV(’ || TEMPC || *)}* :*; 00005710
IY(COUNTER?,COUNTER) = PARMGT(): QOO05T20
VAR_INFO(1) = 0000S730
‘ENTER THE RATE (FT*=3/SEC) FOR WELL ' ||TEMPC||‘.’; 00005740
VAR_INFO(2) = 00005780
'POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION. '; 00005760

VAR_INFD(3) = ‘MAXIMUM LENGTH OF 8, REAL NUMBER.'; Q000S7 70
VAR_INFO(4) = '‘NOTE: FT=**3/SEC = GAL/MIN * 0.0022278°; 00005780
VAR_INFO(S) = ‘VARIABLE "REC(’ || TEMPC || *)* :-; 0000S79C
TYPE = REAL; 00005800

LEN = a; 00005810
REC(COUNTER1,COUNTER) = PARMGT(); 00005820
TEMPN = REC(COUNTER1,CBUNTER); 00003830

1IF TEMPN < O THEN DD; 00005840
VAR_INFQ(1) = 'ENTER THE CONCENTRATION OF THE INUECTED‘: 00003850
VAR_INFO(2) = ‘FLUID (MG/L) FOR WELL ’ t!TEMPc|[ . Q0005860
VAR_INFO(3) = ‘MAXIMUM LENGTH OF &, REAL NUMBER. 00005870
VAR_INFO(4) = ‘VARIABLE "CNRECH(’ II TEMPC || ')' t4s Co00S5880

TYPE = REAL; 00005890

LEN = 8; 00005900



CNRECH(COUNTERY,COUNTER) = PARMGT{):

END;
ELSE CNRECH(CDUNTERY,COUNTER) =
END;
END:
DO WHILE{(OLDNUM > -1) & (NUMBER?1 >
°  COUNTER = 0;

PUT FILE(SCREEN) EDIT(’'PUMPING/INJECTION WELLS')(X(7),A);

PUT FILE(SCREEN) EDIT

(’ WELL# X Y REC

{SKIP,A):

DO WHILE{COUNTER < NUMBER1};
COUNTER = COUNTER + t;

! 0.0,

Q) };

CNRECH" }

IF OLDNUM < COUNTER THEN PUT FILE(SCREEN)

EDIT('NEW’ }(SKIP,A);

PUT FILE(SCREEN) EDIT{COUNTER,IX(COUNTER1,COUNTER]},

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

CNRECH( COUNTERY, COUNTER) ){SKIP,X(4),F(2),x(1).2(x(4},a(2)),
A(1C) . X(1),A(10));

END;

VAR_INFO(1}) = ‘ENTER WELL NUMBER (OR O TOD CONTINUE):‘;

LEN = 2;
TYPE = INTEGER:
TEMPCLC = PARMGT();
COUNTER = TEMPCC;
1F COUNTER > O THEN DO:

VAR_INFO(1) = 'PUMPING PERIOD ‘ || PMP ;
VAR_INFO(2) =
IX(c || TEMPCC || *} = ¢ || IX(COUNTER1,COUNTER)
VAR_INFQ(3) = 'CHANGE (Y/N):’;
LEN = 1;
TYPE = ANSWER;
TEMPC = PARMGT{):
IF TEMPC = ‘Y’ THEN DO;
VAR_INFO(1) = 'ENTER NEW VALUE:’ ;
LEN = 2; -
TYPE = INTEGER:
IX{COUNTER1.COUNTER) = PARMGT(};
END;
VAR_INFO{1) =
*1y( || TEMPCC || *} = ¢ || IY(COUNTER1,COUNTER)
VAR_INFO(2) = 'CHANGE (Y/N):':
LEN = 1;
TYPE = ANSWER:
TEMPC = PARMGT();
I¥ TEMPC = ‘Y’ THEN 0Q;
VAR_INFO(1) = 'ENTER NEW VALUE:' ;
LEN = 2;
TYPE = INTEGER;
1Y (COUNTER1,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 DO;

VAR_INFQ(1) = ‘ENTER NEW VALUE:' ;

TYPE = REAL:
LEN = 8;

REC(COUNTER1,COUNTER) = PARMGT();

END;

TEMPN = REC(COUNTER1,COUNTER};

IF TEMPN < O THEN DO;
VAR_INFO(1) =

00005910
00005920
Q0005830
00005940
Q0005950
00005960
Q0005970
00005980
00005990
00006000
00008010
00008020
0C008030
Q0008040
0000B0S0
00006060
Q0008070
00008080
Q0006020
Qo006 100
Q0006110
00006120
00006 130
Q0006140
00006150
Q0006160
Q0006 17¢
Q0006180
00006190
Q0008200
00008210
Q0006220
Q00CE230
Q0006240
Q0006250
00008260
00008270
QC00e280
000068290
Q000300
Q0008310
QoC06320
00006330
00006340
00006350
Q0006360
00006370
00006380
00006380
QQC0E6400
Q0006410
00006420
Q0006430
00006440
Q0006450
00006460
00006470
00006480
Q0006480
00CO6500
Q0006510
CO00E520
Q0006530
CO006540
QQOLE550
00006560



'CNRECH(’ 1| TEMPCC || ') = * || CNRECH(COUNTERY, COUNTER): OCO06570

VAR_INFO(2) = ‘CHANGE (Y/N):*;
LEN = t;
TYPE = ANSWER;
TEMPC = PARMGT({)}:
IF TEMPC = 'Y’ THEN DO;
VAR_INFO{1) = 'ENTER NEW VALUE:' ;
TYPE = REAL;
LEN = 8
CNRECH(COUNTER Y, COUNTER) = PARMGT();
END:
END:

ELSE CNRECH{COUNTER1,COUNTER) = 0.0

END;
ELSE OLDNUM = -1t
END;
END;
COUNTER1 = COUNTER1 + 1;
END:
VAR_INFO{1) = -ToL = ' || TOL ;
VAR_INFO(2) = ‘USUALLY LESS THAN .01 .’;
VAR_INFO(3) = ’CHANGE (Y/N):’;
TYPE = ANSWER;
- LEN = 1;
TEMPC = PARMGT():
IF TEMPC = 'Y' THEN DOQ;
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 = 1;

TEMPC = PARMGT():

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

TYPE = REAL;
POROS = PARMGT();

END;

VAR_INFO(1) = ‘BETA = ' |} BETA :

VAR_INFO{2) = ’CHANGE (Y/N):’;

TYPE = ANSWER;

LEN = 1;

TEMPC = PARMGT();

IF TEMPC = ‘Y’ THEN DO;

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 = §;

TYPE = REAL;
XDEL = PARMGT();

END;

VAR_INFO(1) = ’YDEL = * || YDEL ;

VAR_INFO(2) = ‘CHANGE (Y/N):’;:
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00006580
CO006530
00006600
CO00Ee6 10
00006620
CO006630
00006640
CO006650
00006660
Q0006670
00006E80
00006690
00008700
00006710
Q0006720
Q0006730
o000E740
000CE750
0C00E87E0
ocoOeTT70
oco06 780
oC006790
00006800
000088 10
00006820
00006830
00006840
00006850
CO006860
co006870
o0C08880
oCO06890
CO006800
00006210
00006920
0C006230
00006840
CC006850
00006960
Q0006370
00006880
00006390
Q0007000
CO007010
00007020
00007030
00007040
COCO7050
CO007060
QOCQ7070
00007080
COC0T7080
Q0007100
o007 110
00007120
00007130
C0Q07140
Q0007 150
Q0C07 180
00007170
Qo007 180
00007150
00007200
00007210
00007220



© TYPE = ANSWER;
LEN = t;
TEMPC = PARMGT();
IF TEMPC = 'Y’ THEN DO;
VAR_INFO(1) = 'ENTER NEW VALUE:’ ;
LEN = 5;
"TYPE = REAL;
YDEL = PARMGT();
END;
VAR_INFO(1) = ‘DLTRAT = ‘ || DLTRAT ;
VAR_INFO(2) = “CHANGE (Y/N):’;
TYPE = ANSWER;
LEN = 1;
TEMPC = PARMGT():
IF TEMPC = ‘v’ THEN DO;
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 = 5;
TYPE » REAL:
UPPER_RANGE = 1. ;
CELDIS = PARMGT();
END; -
VAR_INFO(1) = "ANFCTR = * || ANFCTR ;
VAR_INFO(2) = “USE 1.0 FOR HOMOGENEOUS AQUIFER. °;
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;
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 = 13
VAR_INFQ(1) = 'ENTER DECAY HALFLIFE (YEARS).';

VAR_INFO(2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER.;

VAR_INFO(3) = 'VARIABLE "DCYTIM* :-;
LEN = 10; .
TYPE = REAL;

DCYTIM = PARMGT(};
END;
END;
ELSE DO;
LEN=1T;
TYPE=ANSWER;
TEMPC=PARMGT () ;
IF TEMPC=’'Y’ THEN DO;
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00007230
QC0CT240
0Qo07250
00007260
0007270
QOC0O7280
CO007290
COCOT7300
COCO7310
CO007320
CO007330
00007340
00COT3IBO
CoC07360
Q0C07370
CoC07380
00007390
00CO7400
Q0007410
00007420
Q0007430
00007440
Oo007450
000074680
00007470
OO00T7480C
Q0007490
Q0007500
COo07S 10
0007520
CO007530
00007540
000Q7ER0
COORT560
QOCOTS70
QCOQ7580
QCO07590
QCOOTE00
000076 10
Q0007620
00007630
00007640
00007650
000076680
Q0007870
COC07680
00C07680
COCO7700
QOCO7TT10
COCO7720
COC07730
COCO7740
COCQ7750
COC07T60
Q007770
QOCO7780
C0Q07790
co007800
000078 10
0007820
00007830
00007840
00007850
Q0007860
00007870
©o007880



NDECAY = 0 00007890

DCYTIM = ° 0. 00007200
END; 00007910
ELSE DO; 00007920

VAR_INFO(1) = 'DCYTIM = ¢ || DCYTIM; 00007930

VAR_INFO(2) = 'CHANGE (Y/N):”; 00007340

LEN=1; 00007950

TYPEwANSWER; 00007260

TEMPC=PARMGT{); 00007870

IF TEMPC=’Y’ THEN DO; 00007980

VAR_INFO(1) = 'ENTER NEW VALUE:’; 00007990
LEN = 10; 00008000
TYPE = REAL; 00008010
DCYTIM = PARMGT(); 00008020

END: 00008030

END; 00008040
END: 00008050
VAR_INFO(1) = *‘NSORB = ' || NSORE ; 0Q00B0OEC
VAR_INFO(2) = "CHANGE (Y/N):‘: 00008070
LEN=1; OO00B0B0
TYPE=ANSWER; , 00008080
TEMPC=PARMGT () ; 00008 100
IF TEMPC='Y’ THEN DO; 00008110

VAR_INFO(t) = ‘ENTER NEW VALUE:’; Q0008120

LEN = 5; 00008130

TYPE = INTEGER; ' ' Qo008 140

LOWER_RANGE = O; 00008 150

UPPER_RANGE = 3; 00008 160

NSOR8 = PARMGT(}: 00008170
END: Qo008 180
IF (NSORB = ’ 0') THEN DO; ©0008 190

NSORB = * 0 00008200

DENRDC = 0.7; 0008210

SORBOQR = o.r; - 00008220

SORBST = - 0.7 00008220

SORBAL = * 0.7 , Q0008240
END; Q0008250
ELSE DO: Q0008260

VAR_INFO(1) = *DENROC = ‘ || DENROC ; 00008270

VAR_INFO(2) = "CHANGE (Y/N):’; 00008280

LEN®1; 00008290

TYPE=ANSWER; 0O0QB300

TEMPC=PARMGT () ; 00008310

IF TEMPC=‘Y’ THEN DO; 00008320

VAR_INFO(1) = ‘ENTER NEW VALUE:'; CO008330

LEN =10; 00008340

TYPE = REAL; ©0008350

DENROC = PARMGT(); COO0B360
END; 00QORATO
VAR_INFD(1) = 'SORBOR = ‘ || SORBOR ; 00008380
VAR_INFO(2) = 'CHANGE (Y/N):’; 00008390
LEN=1; 00008400
TYPE=ANSWER; 000084 10
TEMPCsPARMGT () 00008420
IF TEMPC=’Y’ THEN DO; 00008430

VAR_INFO(1) = 'ENTER NEW VALUE:'; 00008440

LEN =10: 00008450

TYPE = REAL; 00008460

SORBQR = PARMGT(): 0000847Q
END; 00008480
IF (NSORB = ' 2') THEN DO; 00008490

VAR_INFO{1) = ‘SORBST = ’ || SORBST : 00008300

VAR_INFO(2) = ’CHANGE (Y/N):’; 00008510

LEN=1; ©0008520

TYPE=ANSWER; 00008530

TEMPC=PARMGT(); 00008540



IF TEMRC=‘Y’' THEN DO:
LEN =10,
VAR_INFU(1) = ‘ENTER NEW VALUE: '
TYPE = REAL;
SORBST = PARMGT():

END:

END;

IF (NSORB = 3') THEN DO;
VAR_INFO(1)} = *SORBAL = * |] SORBAL ;
VAR_INFO(2) = ‘CHANGE (Y/N}:’:

LEN=1;
TYPE=ANSWER;

TEMPC=PARMGT( ) ;
IF TEMPC="Y‘' THEN DO;

LEN =10;
VAR_INFO(1) = ‘ENTER NEW VALUE:';
TYPE = REAL;
SORBAL = PARMGT();
END:
END;
END:

VAR_INFO(1t) = ‘ISOLV = < || 1s0Lv ;
VAR_INFO(2) = 'CHANGE (Y/N):':
LEN=1;
TYPE®ANSWER;
TEMPC=PARMGT( };
IF TEMPC=’Y’ THEN DD;
LEN = a;
VAR_INFO(1) = ‘ENTER NEW VALUE:':
TYPE = INTEGER;
1SOLV=PARMGT () ;

END;

VAR_INFO(1) = "IMEAD = ‘ || IMEAD ;
VAR_INFO(2) = 'CHANGE (Y/N}:';
LEN=1;

TYPE=ANSWER;

TEMPCSPARMGT () ;
IF TEMPC=‘Y’ THEN DO;
VAR_INFO(1) = “ENTER NEW VALUE:';
LEN = 4;
TYPE = INTEGER;
IMEAD=PARMGT ( }:

END;

VAR_INFO(1) = "FCON = ' || FCON ;
VAR_INFO(2) = 'CHANGE (Y/N):‘;
LEN=1;

TYPE=ANSWER:;

TEMPCaPARMGT();
IF TEMPC='Y’ THEN DO:
VAR_INFD(1) = ‘ENTER NEW VALUE:-;
LEN = 4;
TYPE = INTEGER;
FCON=PARMGT();

END;

VAR_INFO(1) = ‘TP = ¢ || TP ;
VAR_INFD(2) = ‘CHANGE (Y/N):’;
LEN=1;

TYPE=ANSWER;

TEMPCPARMGT ()
IF TEMPC='Y’ THEN DO;
LEN = 4;
VAR_INFO(1) = ‘ENTER NEW VALUE:’;
TYPE = INTEGER:
TP=PARMGT();
END:
IF (FCON = ’ 1) THEN DQ;

00008550
0GO08560
OOO0BS70
00008580 -
00008590
0OO0BE00
00008610
00008620
00008630
00008640
00008650
00008660
QO00BETO
00008680
00008690
00008700
COC087 10
00C08720
00008730
00008740
00008750
00008760
00008770
00008780
00008790
CO00BB00
CO00B8 10
00008820
00008830
CO008840
00008850
00008860
CO008E70
COCOBBB0
00008880
0000B9ICO
000089 10
00008920
00008930
OO00B940
OOOOBYSO
00008960
00008970
Q0008980
00008980
CO009C00
00008010
00008020
00009030
00009040
00009050
00009060
00009070
00009080
00009080
00008 100
00009110
00008120
00009130
00009 140
00009150
00009160
00008170
000089 180
00008130
00009200



VAR_INFO(1) = ‘BTM = * || BTM ;
VAR_INFO(2) = ‘CHANGE (Y/N):';:
LEN=1;

TYPE=ANSWER;

TEMPC=PARMGT( ) ;
IF TEMPC='Y’ THEN DO;
LEN = 4;
VAR_INFO(1) = *ENTER NEW VALUE:‘;
TYPE = INTEGER:
BTM=PARMGT():

END :
END;
ELSE BTM = ' Q'
/mn:-tt.maulunsuuu-$-t-tt‘--:t-t*t:!-atl-ta-:m-lu*/
/* %INCLUDE REQUIRES COMPLETE FILE NAME. =/

%INCLUDE ‘B:PARMGT.PLI’;

VAL EE LRIt bl At E Rl LRt At e LY LV

NDVAR: END;
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C0009210
0008220
CO0098230
Q0008240
00008250
o0008280
00008270
00008280
00009230
CO0C8300
0009310
00009320
00Q09330
C0009340
00009350
Q0008360
0008370
Q0008380



*xwx TS FOREGROUND HARDCOPY #wwwe
DSNAME=U11236C. K2 . CNTL

EDMTRX: PROC:

{EDMTRX )

/* THE EDMATRX SUBROUTINE IS USED TO PROMPT FOR THE
NECESSARY INFORMATION TO MODIFY THE MATRICES.

>/

/n-:n-u-antt-:ttt-t--tt---t*t--ttt-:--t---*tt-----/

/* %INCLUDE REQUIRES COMPLETE FILE NAME.
%INCLUDE ‘B:EXTVAR.PLI'; ’

=/

/-‘*‘.‘-‘*“*--t‘-“ﬂﬂﬂl.l-tilﬂlﬂﬂ-'-!ﬂ‘l"llﬂﬂlﬂt/

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(O),
LOWER_RANGE FLDAT STATIC INIT(Q),
LEN FIXED BIN STATIC INIT(4),
VAR_INFO(10) CHAR{B0O) VAR;

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

FIXED BIN, FIXED BIN,

DO TEMP_NUM = 1 TO 10;
VAR_INFO(TEMP_NUM) = -

END:

TEMP_NUM = NY:

TEMP_NUM1 = NX;

VAR_INFO{1) = ‘DD YOU WISH TO CHANGE ANY OF THE MATRIX INPUT (Y/N):’

TYPE = ANSWER;' :
LEN = t;
REPLY = PARMGT();
"IF REPLY = ‘N‘ THEN GO TO NDMAT;
IF (INPT_VPRM = '0O‘) THEN DO;
IF (TP = * ©O') THEN

VAR_INFQ(1) = "THE TRANSMISSIVITY FOR THE AREA IS CONSTANT.:

ELSE

VAR_INFO(1) = ‘THE PERMEABILITY FOR THE AREA IS CONSTANT.:

VAR_INFD(2) = ‘CHANGE TO MATRIX (Y/N)}:';

TYPE = ANSWER;
REPLY = PARMGT();
IF REPLY = ’N* THEN DO:

IF (TP = © 07}
THEN VAR_INFO(1} = ‘TRANSMISSIVITY = * || FACT_VPRM;
ELSE VAR_INFO(1) = ‘PERMEABILITY = ‘ || FACT_VPRM;

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_VPRM = PARMGT({);

END;

ENG;
ELSE DO;
INPT_VPRM = “t’;
IF (TP = * Q') THEN

VAR_INFO(1) = ‘ENTER THE TRANSMISSIVITY MULTIPLIER.';

ELSE

52
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]

FIXED BIN);

Q000010
Qo000C20
00000030
oO000040
Q0000050
Q0000060
00000070
Q0000080
QC000080
COCQ0 100
00000110
00000120
Q0C0013¢
Qo000 140
COQC0 150
Q0000160
QCQQO 170
0Co00 180
000C0 180
Q0000200
00000210
0C000220
Q000QZ30
00000240
0000Q250
Q0000260
Co000270
00000280
00000290
00000300

Heloole olchle]

00000320
QC0CC330
QO00Q340
OC0003IS0
G0000360
00000370
DOO00380
Q0000380
00000400
GOQ004 10 .
Q0000420
Q0000430
Q0000440
00000450
CO000460
Q0000470
Q0000480
0000049C
00000500
Qo005 10
OC000520
00000530
00000540
0QQO0550
Q0000560
00CO0S8TO
00000580
C0000590
Q0000600
QR0006 10
00000620



VAR_INFO(1) = 'ENTER THE PERMEABILITY MULTIPLIER.':
VAR_INFO(2} = °MAXIMUM LENGTH OF 10, REAL NUMBER:';

TYPE = REAL:

LEN = 10;

FACT_VPRM = PARMGT():

IfF (TP = © ©') THEN VAR_INFO(1) =

‘WHAT DO YOU WISH THE ENTIRE TRANSMISSIVITY MATRIX -;
ELSE VAR_INFO(1) =

‘WHAT DO YOU WISH THME ENTIRE PERMEABILITY MATRIX *;
VAR_INFD(2) = ‘INITIALLY SET TO?’;
VAR_INFO(3) = ‘(MAXIMUM LENGTH OF 4):’;
LEN = 4;
REPLY = PARMGT();
DO I = 1 TO NX;

DO J = 1 TO NY:

VPRM(uJ,I) = REPLY;

END;
END;
CALL MTRXED(VPRM,TEMP_NUM?, TEMP_NUM,4};
END;
END;
ELSE DO;
IF (TP = - 0‘) THEN

VAR_INFO(1) = 'THE TRANSMISSIVITY FOR THE AREA IS A MATRIX.';
ELSE
VAR_INFO(1) = 'THE PERMEABILITY FOR THE AREA 15 A MATRIX.':
VAR_INFO(2) = ‘CHANGE TO CONSTANT (Y/N):‘;
TYPE = ANSWER;
REPLY = PARMGT();
IF REPLY = 'Y’ THEN DO;
INPT_VPRM = ‘0’3
IF (TP = © ° O')} THEN VAR_INFO(1) =
'ENTER THE TRANSMISSIVITY FOR THE AREA (FTe*=*2/SEC).’;
ELSE VAR_INFO(1) =
*ENTER THE PERMEABILITY FOR THE AREA (FT/SEC).-;
VAR_INFO{2} = 'MAXIMUM LENGTH OF 10, REAL NUMBER:’:

TYPE = REAL;
LEN = 10;
FACT_VPRM = PARMGT():
END;
ELSE DO;
IF (TP = * Q')
THEN VAR_INFO(1} = ’TRANSMISSIVITY MULTIPLIER = - || FACT_VPRM;
ELSE VAR_INFO(1) = ‘PERMEABILITY MULTIPLIER = ' || FACT_VPRM;

VAR_INFO(2) = ‘CHANGE (Y/N)}:‘;
TYPE = ANSWER; 2
REPLY = PARMGT{):
IF REPLY = ‘Y’ THEN DO;
VAR_INFO(1) = 'ENTER NEW VALUE:’;
TYPE = REAL:
LEN = 10;
FACT_VPRM = PARMGT();
END:
VAR_INFO(1) = ‘DISPLAY THE MATRIX FOR POSSIBLE CHANGE (Y/N):-;
TYPE = ANSWER;
REPLY = PARMGT{):
IF REPLY = 'Y’ THEN CALL MTRXED(VPRM,TEMP _NUMt,K TEMP_NUM,4);
END;

END;
IF (INPT_THCK = '0’) THEN DO:
IF (BTM = *  0O‘) THEN
VAR_INFO(1)='THE SATURATED THICKNESS FOR THE AREA IS CONSTANT.’;
ELSE .

VAR_INFO(1)="THE BOTTOM ELEVATION FOR THE AREA IS CONSTANT.';
VAR_INFO(2) = ‘CHANGE TO MATRIX (Y/N):-;
TYPE = ANSWER:
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00000630
00000640
00000650
00000680
00000670
00000680
00000690
Co0CO700
Q0000710
00000720
0000730
00000740
OCQ00750
Q0000780
Q0000770
CQ000780
ooQ00790
00000800
000008 10
Q0000820
c0000830
Q0000840
Q0000850
00Q00860
Q0000870
aco00880
Q0000890
Q0000800
Goo0081Q
Q0000920
Q0000830
00000840
CO000280
QOO0086Q
Q0000870
Q0000880
G0000830
00001000
Q0001010
Q0001020
00001030
C0001040
0001050
00001060
00001070
00001080
00001080
coo01100
00001110
Co001120
00001130
00001140
Q0001150
00C0C1160
Q0001170
00001180
00001180
00001200
00001210
Q0001220
00001230
00001240
00001250
Q0001260
00001270
00001280



REPLY = PARMGT(): 00001290

IF REPLY = ‘N’ THEN 00; 00001300
IF (BTM = Q') THEN 00001310
VAR_INFO{1) = 'SATURATED THICKNESS = ' || FACT_THCK; 00001320
ELSE 00001330
VAR_INFO(t) = 'BOTTOM ELEVATION = * || FACT_THCK; 00001340
VAR_INFO(2) = °‘CHANGE (Y/N):": 00001350
TYPE = ANSWER: 00001360
REPLY = PARMGT(): ' 00001370
IF REPLY = ‘Y' THEN DO: 00001380
VAR_INFO(1) = 'ENTER NEW VALUE:'; 00001390
TYPE = REAL; _ 00001400
LEN = 10: 00001410
FACT_THCK = PARMGT(); 00001420
END; _ 00001430
END: : 00001440
ELSE DO;: 00001450
INPT_THCK = “17; 0000 1460
IF (BTM = '  0’) THEN 00001470
VAR_INFO{1) = 'ENTER THE SATURATED THICKNESS MULTIPLIER.'; 00001480
ELSE 00001480
VAR_INFO{1) = 'ENTER THE BOTTOM ELEVATION MULTIPLIER.’: 00001500
VAR_INFO(2) = 'MAXIMUM LENGTH OF 10, REAL NUMBER:‘; 00001510
TYPE = REAL: 00001520
LEN = 10; C0001530
-FACT_THCK = PARMGT(); 00001540
IF (BTM = ‘'  0') THEN 00001550
VAR_INFO(1)=‘WHAT DO YQU WISH THE ENTIRE SATURATED THICKNESS ‘ ;00001560
ELSE 00001570
VAR_INFO(1)="WHAT DO YOU WISH THE ENTIRE BOTTOM ELEVATION ‘:  OOQO1580
VAR_INFO(2) = 'MATRIX INITIALLY SET TO?'; ' 00001590
VAR_INFO(3) = '(MAXIMUM LENGTH OF 3):/; 00001600
TYPE = REAL; ' 00001610
LEN = 3; 00001620
REPLY = PARMGT{); Q00T 1630
DO I = 1 TO NX; 00001640
DO J = 1 TO NY; 00001650
THEK{uJ, I} = REPLY; 00001660

END: : 00001670
END; 00001680
CALL MTRXED{THCK,TEMP_NUM?t, TEMP_NUM,3); 00001690
END; 00001700
END; 00001710
ELSE DO: 00001720
IF (BTM = *  0O') THEN ‘ 00001730
VAR_INFO(1)='THE SATURATED THICKNESS FOR THE AREA IS A MATRIX.’: O0OO1740
ELSE 00001750
VAR_INFO({1)=’THE BOTTOM ELEVATION FOR THE AREA IS A MATRIX.'; 00001760
VAR_INFO(2} = ‘CHANGE TO CONSTANT (Y¥/N):’; 00001770
TYPE = ANSWER: 00001780
REPLY = PARMGT(): 00001730
IF REPLY = 'Y’ THEN DO: 00001800
INPT_THCK = ‘O7; 00001810
IF (BT = *  0') THEN 00001820
VAR_INFO(1) = £0001830
‘ENTER THE SATURATED TMICKNESS FOR THE AREA (FEET).'; 00001840
ELSE G000 1850
VAR_INFO(1)} = 0001880
"ENTER THE BOTTOM ELEVATION FOR THE AREA (FEET).’; 00001870
VAR_INFO{2) = ’ MAXIMUM LENGTH QOF 10, REAL NUMBER:'; 00001880
TYPE = REAL; 00001880
LEN = 10; 00001800
FACT_THCK = PARMGT(); ' 00001910
END; 00001820
ELSE DO; 00001930
IF (8TM = ' 0O‘) THEN 00001840



VAR_INFQ(1) = "SATURATED THICKNESS MULTIPLIER = ° || FACT_THCK ;00001950

ELSE 00001960
.VAR_INFO(1) = 'BOTTOM ELEVATION MULTIPLIER = ‘ |{ FACT_THCK: 00001970
VAR_INFO(2) = 'CHANGE (Y/N):‘; Q0001980
TYPE = ANSWER; 00001990
REPLY = PARMGT(): 00002000
IF REPLY = ‘Y* THEN DO: 00002010
VAR_INFO(1) = 'ENTER NEW VALUE:'; Q0002020
TYPE = REAL; 00002030
LEN = 10; ‘ Q0002040
FACT_THCK = PARMGT({): 00002050
END; 00002060
VAR_INFO(1) = 'DISPLAY THE MATRIX FOR POSSIBLE CHANGE (Y/N):’; o00C2070
TYPE = ANSWER; 00002080
REPLY = PARMGT(): COG02090
IF REPLY = 'Y‘ THEN CALL MTRXED(THCK,TEMP_NUM1, TEMP_NUM,3); Q0002100
END; Q0002110
END; 000C2120
IF (INPT_WT = '0O‘) THEN DO; _ 000C213¢
VAR_INFO(1} = 'THE POTENTIOMETRIC HEAD FOR THE AREA IS CONSTANT.'; 00002140
VAR_INFO{2) = ‘CHANGE TOD MATRIX (Y/N):‘; 00002150
TYPE = ANSWER: 0C002160
REPLY = PARMGT(}: 0002170
IF REPLY = ‘N’ THEN DO; Q0002180
VAR_INFO(1) = ‘POTENTIOMETRIC HEAD = * || FACT_WT: 00002190
VAR_INFO(2}) = ‘CHANGE (Y/N}:‘; Q0002200
TYPE = ANSWER: 00002210
REPLY = PARMGT(); 00002220
IF REPLY = ‘Y‘ THEN DO; QO002230
VAR_INFO(1) = 'ENTER NEW VALUE:'; Q0002240
TYPE = REAL: 00002250

LEN = 10; . 00002260
FACT_WT = PARMGT({}; 00002270
END; Q0002280
END: 00002290
ELSE DO; ' 00002300
INPT_WT = ‘17, 00002310
VAR_INFO{1) = 'ENTER THE POTENTICMETRIC HEAD MULTIPLIER.’; 00002320
VAR_INFO(2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER:’; ' 00002330
TYPE = REAL; 00002340
LEN = 10; 00002350
FACT_WT = PARMGT{); 00002360
VAR_INFO{1) = ‘WHAT DO YOU WISH THE ENTIRE POTENTIOMETRIC HEAD‘; Q000237¢C
VAR_INFO{2) = 'MATRIX INITIALLY SET T0?': Q0002380
VAR_INFO(3) = '(MAXIMUM LENGTH OF 4):-; 00002380
TYPE = REAL; 00002400
LEN = 4; 00002410
REPLY = PARMGT(): 00002420
Do I = 1 TO NX; 00002430
DO J = 1 TO NY; 00002440
WT(J,I) = REPLY; 00002450

END; 00002460

END: 00002470
CALL MTRXED(WT,TEMP_NUM1,TEMP_NUM,4); Q0002480

. END; 00002490
END; 00002500
ELSE DO; 000025 10
VAR_INFO(1) = 'THE POTENTIOMETRIC HEAD FOR THE AREA IS A MATRIX.'; 00002520
VAR_INFO(2) = 'CHANGE TO CONSTANT (Y/N):-; 00002530
TYPE = ANSWER; 00002540
REPLY = PARMGT(); 00002550
IF REPLY = ‘¥’ THEN DO; 00002560
INPT_WT = ‘0/; 00002570
VAR_INFO(1) = Q0002580
*ENTER THE POTENTIOMETRIC HEAD FOR THE AREA.‘; 00002590
VAR_INFO(2) = “MAXIMUM LENGTH OF 310, REAL NUMBER:'; 00002600



TYPE = REAL:
LEN = 10;
FACT_WT = PARMGT();
END;
ELSE DO;
VAR_INFO(1) = ‘POTENTIOMETRIC HEAD MULTIPLIER = * || FACT_WT;
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_WT = PARMGT();
END;
VAR_INFO(1) = ‘DISPLAY THE MATRIX FOR POSSIBLE CHANGE (Y/N):-;
TYPE = ANSWER;
REPLY = PARMGT():
IF REPLY = 'Y’ THEN CALL MTRXED(WT,TEMP_NUM1{, K TEMP_NUM, 4);
END;
END;
IF (INPT_RECH = '0O’)} THEN DO:
VAR_INFO(1) = ‘THE RECHARGE FOR THE AREA IS CONSTANT.’;
VAR_INFO{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 MEW VALUE:';
TYPE = REAL;

LEN = 10;
FACT_RECH = PARMGT();
END;
END;
ELSE 0DO;

INPT_RECH = “1';
VAR_INFD{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 TO?’;
VAR_INFO(3) = ‘(MAXIMUM LENGTH OF 4):’;:
TYPE = REAL;
LEN = 4;
REPLY = PARMGT();
DO I = 1 TO NX;
DG J = 1 TO NY;
RECH(J,I) = REPLY:
END;
END;
CALL MTRXED{RECH, TEMP_NUM1, TEMP_NUM,4);
END;
END;
ELSE DO;
VAR_INFO(1) = 'THE RECHARGE FOR THE AREA 15 A MATRIX.‘;
VAR_INFO(2) = ‘CHANGE TO CONSTANT (Y/N):’;
TYPE = ANSWER;
REPLY = PARMGT();
IF REPLY = 'Y’ THEN DO;
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00002810
00002620
20002630
00002640
00002650
Q0002660
00002670
000C2680
Q000026390
00002700
Qo002710
Q0002720
00002730
00002740
00002780
00002780
c0002770
00002780
coQ02790
C0002800
Q0002810
00002820
Q00L2830
0002840
Q0QQ2B50
000028860
00002870
00002880
Q0002830
00002300
00002810
0C002820
00002930
Q0002940
00002950
00002860
Q0002970
Q0002980
Q00029390
Q0003000
00003010
Q0003020
Q0003030
00003040
00003050
Q0003060
Q0003070
00003080
C0C03080
00003100
COC03110
Q0003120
Q0003130
0003140
Q0003150
00003160
0003170
0003180
Q0003190
00003200
Q0003210
00003220
00003230
00003240
Q0003250
00003260



INPTY_RECH = 'O
VAR_INFO(1) =
*ENTER THE RECHARGE FOR THE AREA (FT/SEC).’;
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(1) = 'ENTER NEW VALUE:';
TYPE = REAL;

LEN = 10;
FACT_RECH = PARMGT();
END;

VAR_INFO{t) = 'DISPLAY THE MATRIX FOR POSSIBLE CHANGE (Y/N):’;
TYPE = ANSWER;
REPLY = PARMGT();
IF REPLY = 'Y’ THEN CALL MTRXED(RECH,TEMP_NUM1, TEMP_NUM, 4);
END:
END;
IF (INPT_NODEID = *O‘) THEN DO;
VAR_INFO{1) = ‘THE NODEID FOR THE AREA IS CONSTANT.':
VAR_INFQ(2) = ‘CHANGE TO MATRIX (Y/N):‘:
TYPE = ANSWER:
REPLY = PARMGT();
IF REPLY = 'N’ THEN DO;
VAR_INFD(1} = 'NODEID = ' || FACT_NODEID;
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_NODEID = PARMGT():
END;
END;
ELSE DO:
INPT_NODEID = ‘1’;
VAR_INFO(1) = ENTER THE NODEID MULTIPLIER.’:
VAR_INFO(2) = ‘MAXIMUM LENGTH OF 10, REAL NUMBER:';
TYPE = REAL;
LEN = 10;
FACT_NODEID = PARMGT();
VAR_INFO(1) = 'WHAT DO YOU WISH THE ENTIRE NODEID ’;
VAR_INFO(2) = 'MATRIX INITIALLY SET TO?’;
VAR_INFO(3) = '(MAXIMUM LENGTH OF 1):’;
TYPE = INTEGER;
LEN = 1;
REPLY = PARMGT();
DO I = 1 TO NX;
DO J = 1 TO NY;
NCDEID(J,I) = REPLY;
END;
END;
CALL MTRXED{NODEID,TEMP_NUM1,TEMP_NUM,1);
END;
END;
ELSE DO;
VAR_INFO(1) = "THE NCDEID FOR THE AREA IS A MATRIX.’:
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ooO003270
Q0003280
00003280
00003300
Q0003310
Q0003320
QCO03330
00003340
Q00C3350
00003360
00003370
00003380
Q0003390
00003400
Q0003410
00003420
Q0003430
0003440
00003450
c0CC3460
Q0003470
00003480
Q0003480
Q0003500
00003510
00003520
QCQC3s30
Q0003540
0CQC3sS0
QCOC3560
00003870
Q0003580
00003580
Q0003600
00003610
00003820
Q003630
Q0003640
00003650
Q0003680
CO003670
C0003680
Q003690
COC03700
00037 10
COC03720
C0003730
COC03740
CO003750
cO003760
COQ03T70
00003780
00003790
CQOO3BOQ
00003810
00003820
Q0003830
00003840
00003850
00003860
00003870
00003880
00003890
Q0003300
Q003810
00003820



VAR_INFO(2) = 'CHANGE TO CONSTANT (Y/N}:.';
TYPE = ANSWER:
REPLY » PARMGT():
IF REPLY = ‘Y’ THEN DO;
INPT_NODEID = 'O
VAR_INFO(1) =
“ENTER THE NODEID FOR THE AREA.’;
VAR_INFO(2) = 'BETWEEN O & 9, MAXIMUM LENGTH OF 1:':
TYPE = INTEGER;

LEN = 1; :
FACT_NODEID = PARMGT(};
END;
ELSE DO;
VAR_INFO(1) = 'NODEID MULTIPLIER = ‘' || FACT_NODEID:

VAR_INFO(2} = ‘CHANGE {Y/N):°:
TYPE = ANSWER;
REPLY = PARMGT():
IF REPLY = 'Y* THEN DO;
VAR_INFO(%) = *ENTER NEW VALUE:';
TYPE = REAL:
LEN = 10;
FACT_NDDEID = 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 = ‘O’) THEN DO;
VAR_INFO(1) = ’THE CONCENTRATION FOR THE AREA IS CONSTANT.’;
VAR_INFD(2) = ‘CHANGE TO MATRIX (Y/N}:';
TYPE = ANSWER:
REPLY = PARMGT():
IF REPLY = ‘N’ THEN DO;
VAR_INFO(1) = ‘CONCENTRATION = ' ]| FACT_CONC;
VAR_INFG(2) = 'CHANGE (Y/N):’;
TYPE = ANSWER:
REPLY = PARMGT();
IF REPLY = 'Y’ THEN DO;
VAR_INFO(t) = 'ENTER NEW VALUE:’:
TYPE = REAL:
LEN = 10Q;
FACT_CDNC = 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_INFG(3) = ’(MAXIMUM LENGTH OF 4):;
TYPE = REAL;
LEN = 4;
REPLY = PARMGT(};
DO I = 1 TO NX;
DO J = 1 TO NY;
CONC(J,!) = REPLY:
END;
END:
CALL MTRXED(CONC,TEMP_NUM1,TEMP_NUM, 4):
END;
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00003830
Q0003940

‘CQ003850

00003960
00003970
00003980
00003990
00004000
00004010
00004020
00004030
00004040
00004050
00004060
00004070
00004080
00004090
00004 100
00004110
00004120
00004 130
00004 140
00004 150
00004 160
00004170
00004 180
00004190
00004200
00004210
00004220
00004230
00004240
00004250
00004260
00004270
00004280
00004290
00004300
00004310
00004320
00004330
00004340
00004350
00004360
00004370
00004380
00004380
00004400
00004410
00004420
00004430
00004440
00004450
00004460
00004470
00004480
00004490
00004500
00004510
00004520
00004330
00004540
00004550
00004560
00004570
00004580



END;
ELSE DO;
VAR_INFO({t) = ‘THE CONCENTRATION FOR THE AREA IS A MATRIX.':
VAR_INFD{2) = ‘CHANGE TO CONSTANT (Y/N):‘;
TYPE = ANSWER;
REPLY = PARMGT();
IF REPLY = ‘Y’ THEN DO;:
INPT_CONC = ‘Q’;
VAR_INFO(1) =
*ENTER THE CONCENTRATION FOR THE AREA.-;
VAR_INFO(2) = "MAXIMUM LENGTH OF 10, REAL NUMBER:';
TYPE = REAL;
LEN = 10;
FACT_CONC = PARMGT():
END;
ELSE 0O;
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 = 10;
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_NUM1T TEMP_NUM,4);

END;
END;
FE e T ]
/* %INCLUDE REQUIRES COMPLETE FILE NAME. */

%INCLUDE 'B:PARMGT .PLI';

/ﬂﬂ"----"-.“-‘*.“-‘-*',’-*.‘-i--'-ﬂ-$.$---*'.‘/

NDMAT: END;

00004590
QC004600
00004610
00004620
Q0004630
CC004640
Q0004650
00004660
00004670
00C04680
Q0004690
00004700
00004710
00004720
00004730
00004740
C0004750
00004760
00004770
CC004780
00004790
C0004800
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Q0004820
o0004830
Q0004840
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00004860
00004870
00004880
00004890
00004800
000043810
Q0004820
00004230
00004340
00004950



APPENDIX I-C

UTILITY ROUTINES

I-60



LK2.CNTL

DATATP: PROC(STRING,TYPE);
/= THE DATATYP SUBROUTINE USES A FSA TO DETERMINE THE
TYPE OF DATA PASSED TO THE SUBRQUTINE (USE WITH ASCII DATA).

==x* TS0 FOREGROUND HARDCOPY *w==
CSNAME=U11236C

(DATATP )

CHAR(BC) VAR,
CHAR(4),
CHAR(128) VAR,
CHAR(128) VAR,

FIXED BIN,

FIXED BIN,

FIXED BIN,

FIXED BIN,

FIXED BIN STATIC INIT(
6 7 8 8 =/

E,. S . N, 0=/

99, 99, 12, 99, /*99 = CHARACTER*/
98, 99, 99, 89, /= 2 = INTEGER =/
4 ., 99, 99, 98, /= 3 = REAL ./
99, 99, 98, 98, /* 4 = CHARACTER*/
98, 99, 99, 99, /* 5 = REAL EXP */
99, 98, 89, 98, /* 6 = REAL EXP =*/
899, 99, 989, 99, /* 7 = CHARACTER*/
99, 98, 99, 99, /* B = CHARACTER*/
10, 99, 99, 99, /* 9 = YES =/
99, 11, 99, 99, /*10 = CHARACTER=*/
99, 9%, 89, 99, /*1{ = YES */
99, 99, 99, 13, /=12 = NO =/
98, 98, 98, 99);:/*13 = NO =/

'1111111111r|['1111111111'||'1111111111'||'11111111111'-

*1141431' || '2222222222"|
‘6| 1“ 111111117 ]| '8R111¢
SRRSRRRRRRE ||'1111111111'i{'1111111111'-

SERRARRARERES:
[ 771141187,

RENAME TO *ASCII* IF USING EBCDIC.
-
/
DCL STRING
TYPE
TEMPSTR
TRANSSTR
LEVEL
coL
1
J
F_S_A{13.8)
f* 1 2 3 4 5
/=A=2,0-9, R T A
J* 1 =/ 99, 2 . 3,8, 9,
/=2 =/ 99, 2 , 3 ., 98, 99,
/* 3 =/ 99, 3 , 99, 88, 89,
/* 4 =/ 99, 5 , 99, 7 , 99,
/* 5 =/ 99, 6 , 99, 59, 99,
/* 6 =/ 99, g9, 99, 99, 99,
/=7 =/ g9, 5 , 99, 99, 99,
/=8 =/ g9, 2 , 3, 93, 99,
/=9 =/ g9, 99, g9, 98, 99,
/* 10 »/ g9, 98¢, 99, 99, 99,
/* 11 =/ g8, 88, 99, 99, 98,
/* 12 =/ 88, 9%, 99, 99, 99,
/= 13 =/ 88, 99, 99, 99, 99,
TRANSSTR =
TRANSSTR = TRANSSTR
TRANSSTR = TRANSSTR
TRANSSTR = TRANSSTR
TRANSSTR = TRANSSTR STt I11117;
TEMPSTR = TRANSLATE{STRING, TRANSSTR):
LEVEL=1; '
J = LENGTH(TEMPSTR);
Do Is=t TO J;
COL = SUBSTR(TEMPSTR,I,1);
LEVEL = F_S_A(LEVEL,COL)};
IF LEVEL = 98 THEN GO TO Lv;
END;
LV:

IF LEVEL=99 | LEVEL=1
THEN TYPE =

‘CHAR' ;

| LEVEL=4 | LEVEL=7 | LEVEL=B | LEVEL=10

ELSE IF LEVEL=3 | LEVEL=S | LEVEL=6 THEN TYPE = ‘REAL’:
ELSE IF LEVEL=2 THEN TYPE =

ELSE IF LEVEL=9 | LEVEL=11 | LEVEL=12 | LEVEL=13 THEN TYPE = ‘aNS ‘:

ELSE SIGNAL ERRCR;

END;

CINT ¢
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0000010
00000020
Q000030
00000040
QOO000SC
Q0000060
00000070
Q0000080
00000080
00000100
00000110
Q0000120
00000130
Q0000140
Q0000150
O0000 160
QOO0C170
00000180
CoO00190
0o000200
00000210
Q0000220
00000230
00000240
Q0CO0250
00000260
Q0000270
00000280
000002980
00000300
Q0000310
Q0000320
Q0000330
O000034C
00000350
00000360
0000370
00000380
00000390
Q0000400
000004 10
00000420
00000430
Q0000440
00000450
Q0000460
Q0000470
00000480
00000490
Q0000500



**xx T50 FOREGROUND HARDCOPY *===
DSNAME =Li1 1236C . K2 , CNTL

EBCDIC:PROC{STRING,TYPE);
/* THIS SUBROUTINE USES A FSA TO DETERMINE THE
TYPE GF DATA PASSED TO THE SUBROUTINE (USE WITH EBCDIC DATA).

{EBCDIC

)

COL = SUBSTR(TEMPSTR,I,1):
LEVEL = F_S_A(LEVEL,COL);

IF LEVEL = 88 THEN GO TO LV;

END;

LV:
IF LEVEL=98 | LEVEL=1 | LEVEL=4 | LEVEL»T | LEVEL=8 | LEVEL=10

THEN TYPE = ‘CHAR';

RENAME TO "DATATP* BEFOR USING.
*
DCL STRING CHAR(*) VAR,
TYPE CHAR(*).
TEMPSTR CHAR(256) VAR,
TRANSSTR CHAR(256) VAR,
LEVEL FIXED BIN INIT(1),
coL FIXED BIN INIT(O),
1 FIXED BIN INIT(O).
J FIXED BIN INIT(Q),
F_S_A{13.9) FIXED BIN STATIC INIT(
/> 1 2 3 4 5 & 7 8 8 =/
/*a=Z,0-9, /-, Y ,E .5 . N, Q=
/1 =/ 99, 2 , 3,8, 9, 89, 98, 12, 99, /*99 = CHARACTER=/
/=2 =/ @9, 2,3 .99, 92, 99,.99, 89, 99, /* 2 = INTEGER */
/*3 @9, 3 , 99, 99, 99, 4 , 99, 98, 99, /* 3 = REAL =/
/= a =/ 99, 5 , 99, 7 , 99, 99, 99, 99, 99, /* 4 = CHARACTER=/
/%5 =/ 99, 6 , 9%, 99, 99, 89, 99, 99, 99, /= § = REAL EXP +/
/* 6 =/ 99, 99, 99, 99, 95, 99, 99, 99, 99, /* 6 = REAL EXP */
/2T =/ 99, 5 , 99, 89, 99, 99, 99, 88, 99, /* 7 = CHARACTER=*/
/* B =/ 9%, 2 , 3 , 99, 99, 99, 98, 99, 99, /* 8 = CHARACTER+#/
/* 9 =/ 89, 99. 9¢, 99, 93, 10, 99, 99, 99, /+ & = YES =/
/* 10 =/ s, 95, 99, 89, 99, 99, 11, 99, 29, /*10 = CHARACTER*/
/= 11 =/ g9, 99, 99, 99, 99, 989, 99, 89, 99, /*1t = YES -/
/= 12 =/ 99, 99, 89, 99, 9§, 99, 99, 98, 13, /*12 = ND -/
/= 13 =/ 89, 99, 99, 99, 99, 99, 989, 99, 99);/*13 = NO -/
TRANSSTR = (75)’1° || ‘3114 l[ (17)717 || a7,
TRANSSTR = TRANSSTR (100} || ‘&' ;
TRANSSTR = TRANSSTR {(15)"1° ‘g9’
TRANSSTR = TRANSSTR (11) 71 e b o(8) 1 || orse
TRANSSTR = TRANSSTR (M1 || (1072 |} 1
TEMPSTR = TRANSLATE(STRING,TRANSSTR):
J = LENGTH(TEMPSTR):
00 I=1 10 J;

ELSE IF LEVEL=3 | LEVEL®S | LEVEL®6 THEN TYPE = ‘REAL’;

ELSE IF LEVEL=2 THEN TYPE =

ELSE SIGNAL ERROR;

END;

YINT
ELSE IF LEVEL=9 | LEVEL=11 | LEVEL=12 | LEVEL=13 THEN TYPE = 'ANS';
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00000010
Q0000020
QO000030
COC00040
CO000050
COCO00&E0
Q0000070
GO00008B0
Q000020
Q0000100
000C0110
0C000120
Q0000130
00000 14¢
Q0000150
00000160
00000170
COO0C 180
C0000 180
00000200
Q0000210
00000220
00000230
00000240
00000250
00000260
00000270
00000280
Q0000280
00Q00300
00C0031Q
Co000320
CO000330
00000340
00000350
CO000360
Q0000370
Q0000380
Qo000380
Q0000400
aoQa00410
Q0000420
00000430
Q0000440
00000450
00000460
QCoC04TO
00000480
00000490
Q0000500



=sx* TSO FOREGROUND HARDCOPY ==»*=

DSNAME=U11236C . K2 .CNTL (DBLANK )

DELANK: PROC(LINE) RETURNS(CHMAR(B8C) VAR): QCQCoC 10
I * /00000020
/= THIS PROCEDURE REMOVES BLANKS FROM THE FRONT AND BACK DF A = /00000030
/* STRING AND CHANGES ANY LOWER CASE LETTERS TD UPPER CASE LETTERS. =/00000040
/* =/ 00000050

DCL LINE CHAR(80) VAR, S0000060
QUT_LINE CHAR(80) VAR, 0000CO70
LOWER_CASE ) . CHAR(26) STATIC INIT Q00080

('abcdefghijkimnoparstuvwxyz’ )}, 00000090

UPPER_CASE CHAR{26}) STATIC INIT 00C00 100
(ABCDEFGHIJKLMNOPQRSTUVWXY2' }, 00000110

SUBSTR BUILTIN: Q0000120
OQUT_LINE = LINE: 00000130
IF QUT_LINE == ‘' THEN DO WHILE (SUBSTR(OUT_LINE,t1,%) s ‘ ‘): 00000 140
OUT_LINE = SUBSTR(OUT_LINE,2); 00000150
END; 00000160
IF OUT_LINE —= '’ THEN 00000170
00 WHILE{SUBSTR(OUT_LINE,LENGTH(QUT_LINE)) = © /) QOQQC 180
OUT_LINE = SUBSTR{OUT_LINE,t,(LENGTH{OUT_LINE}=-1)); QQ000 180

END: 00000200

OUT_LINE = TRANSLATE(OUT_LINE.UPPER_CASE,LUWERwCASE): cQo00210C

RETURN(OUT_LINE); SO00O0220

END; Q0000230
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»exx TSH FOREGROUND HARDCOPY =#=«
DSNAME =iJ11236C . K2 . CNTL (INPUT )

INPUT: PROC(INFO_TYPE,IN_LINE);
/* THE INPUT SUBROUYINE CALLS INPUTR WHICH IS USED TO READ IN

ALL INFORMATION FROM THE SCREEN AND DETERMINE THE DATA TYPE.

DCL INFO_TYPE CHAR(4),
IN_LINE CHAR(B0O) VAR,
UP_LIMIT FLOAT,

T LOW_LIMIT FLOAT;

DCL INPUTR  ENTRY{CHAR(4), CHAR{BO) VAR, FLDAT, FLDAT):
UP_LIMIT = {.QE+30:
LOW_LIMIT = -1, 0E+30;
CALL INPUTR(INFO_TYPE,IN_LINE,LOW_LIMIT UP_LIMIT);
END;
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000000110
0000020
Q0000030
00000040
O00000s0
000CQ06C
COCQ00T0
QQCO0080
00000090
Q0000100
0Q00C110
Q000120
CO000130



*xxx TS0 FOREGROUND HARDCOPY w==»
DSNAME=L111236C . K2.CNTL (INPUTR )

INPUTR: PRUC(INFO TYPE, IN_LINE,LOW_LIMIT,UP_LIMIT);
/* THE INPUT SUBROUTINE 1S USED TO READ IN ALL INFORMATION
FROM THE SCREEN AND DETERMINE THE DATA TYPE. (CALLS DATATP)

=
/{t:utt:-xtt‘*tnm--au-in--u---s--s---u-t:t:----u-s/
/* %INCLUDE REQUIRES COMPLETE FILE NAME. =/

%INCLUDE ‘B:EXTVAR.PLI‘:

/*--‘m*-I’-'-‘t.*"*H-**ll.*-l'#.-‘-‘-*‘ﬂﬂﬂ-‘--ﬂ"ﬂl/

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(BO) VAR) RETURNS{CHAR{BO) VAR),
DATATP ENTRY (CHAR(80) VAR, CHAR(4));
COMPLETE = “1'B;
D0 WHILE(COMPLETE);
GET FILE{CRT) EDIT{IN_LINE) (A);
IN_LINE = DBLANK(IN_LINE):;
IF IN_LINE = 'EXIT' THEN STOP:
CALL DATATP(IN LINE,.TEMP_TYPE);
IF INFO_TYPEs='CHAR‘ THEN COMPLETE = ‘OB
ELSE IF INFO_TYPE=‘NUM ‘ THEN DO;:
IF TEMP_TYPE = 'INT * | TEMP_TYPE = ‘REAL’ THEN DO;
TEMP_| NUM = IN_LINE;
IF LOW_LIMIT S TewP _NUM | TEMP_NUM > UP_LIMIT THEN
PUT FILE(SCREEN) EDIT(

* INCORRECT RESPONSE, YDUR ANSWER MUST BE FROM’,LOW_LIMIT,

‘TO ¢ UP_LIMIT,
'REENTER :’) (A,F(10,4),SKIP,A,F{10,4),SKIP,A);
ELSE COMPLETE = '0'B;
END;
ELSE
PUT FILE{SCREEN) EDIT(
*INCORRECT RESPONSE. YOUR ANSWER MUST BE NUMERICAL.’,
‘REENTER :’) (2(SKIP,A));

END;
ELSE IF INFO_TYPE='REAL’ THEN DO;
IF TEMP_TYPE = ‘INT ‘' | TEMP_TYPE = ’‘REAL‘ THEN DO;
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 ¢, UP_LIMIT,
'REENTER :‘) (A,F(10,4),SKIP,A,F{10,4),5KIP,A);
ELSE COMPLETE = ‘0Q'B;
END;
ELSE
PUT FILE{SCREEN) EDIT
(' INCORRECT RESPONSE, YOUR ANSWER MUST BE A REAL NUMBER. -,
'REENTER :’) {2(SKIP,A)):
END;

ELSE IF INFO_TYPE=‘INT’ THEN DO:
1F TEMP_TYPE == ‘INT ' THEN
PUT FILE(SCREEN) EDIT(
* INCORRECT RESPONSE, YOUR ANSWER MUST BE AN INTEGER ‘,
*(NO DECIMAL) REENTER :’) (2(SKIP,A));
ELSE DO;
TEMP_NUM = IN_LINE;
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Q0000010
Q0000020
0000003C
00000040
Q0000080
0000C0060
QQOLQOTO
00000080
00000090
00000100
00000110
00000120
Q00130
00000140
Q0000150
Qo000 160
Q0000170
O00CC 180
00000190
Q00C0200
00000210
00000220
COC00230
00000240
00000250
Q0000260
00000270
Q0000280
00000290
00000300
Q0000310
00000320
00000330
Q000340
00000350
COC00360
00000370
00000380
00000390
Q00Q0400
20000410
Co000420
00000430
00000440
COC00450
00000480
Q0000470
C0000480
0000430
COOO0500
CO000S 10
00000520
Q0000530
00000540
00000550
00000560
Q0000570
QCOCOS80
00000580
0Q000800
Q0000610
00000620



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(8),SKIP,A,F{6).SKIP A);
ELSE COMPLETE = '0’'B:
END;
END;
ELSE IF INFO_TYPE='ANS ° THEN DO;
IF TEMP_TYPE == ‘ANS * THEN
PUT FILE(SCREEN) EDIT(
*INCORRECT RESPONSE, YOUR ANSWER MUST BE "YES" OR *NO“',
‘{REENTER :*)} {(2(SKIP,A));
ELSE DO;
COMPLETE = '0’B;
IN_LINE = SUBSTR(IN_LINE,1,1);:
END;
END:
ELSE SIGNAL ERRQOR;
END;
END;
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QOO00630
00000640
00000650
000C0660
COQ00ETO
COC006R0
00000680
QCOQ0700
Co0C07 10
cooC0O720
CO000730
00000740
00000750
Q0000760
00000770
0c000780
00000790
Q0000800
Q00008 10
Q000020
000008130



=ww= TSSO FOREGROUND HARDCOPY *x»*

DSNAME=U11238C.K2.CNTL (MTRXED )
MTRXED: PROC(MATRIX,COL_SIZE,ROW_SIZE,FMT_SIZE);

/-

"/* MATRXED IS A LINE ORIENTED MATRIX EDITOR.

/t

/* PARAMETERS IN:

/* MATRIX ====-=-=- IS A TWO DIMENSIONAL CHARACTER ARRAY.

/* COL_SIZE =--=--- 15 THE NUMBER OF COLUMNS IN "MATRIX",

/= ROW_SIZE ------ 15 THE NUMBER OF ROWS IN "MATRIX".

/= FMT_SIZE —~----- IS THE LENGTH OF MATRIX, USED FOR RIGHT
/= JUSTIFICATION,

/u

/% GLOBAL VARIABLES:

/= SCREEN =-===~u-- OUTPUT FILE TO THE SCREEN.

/™ CRT ===-====-=-=-< INPUT FILE FROM THE SCREEN.
/t

/= INTERNAL VARIABLES:
/" START_COL =-===-- CURRENT POINTER ON START OF SHOWN MATRIX.
/= END_COL -=w=-= CURRENT POINTER ON END OF SHOWN MATRIX.
/= START_ROW -=-<-- CURRENT POINTER ON START OF SHOWN MATRIX.
/* END_ROW  =~--- CURRENT PCINTER ON END OF SHOWN MATRIX.
/* CHAR_TYP ---=- PARAMETER THAT RETURNS THE TYPE OF VARABLE
I PASSED TO "DATATYP* (EX: CHAR,INT,REAL)
/= CURRENT_ROW -- CURRENT PCINTER ON THE ROW CURRENTLY BEING
/* WORKED ON.
/= NUMBER = ===-- TEMPORARY VARIABLE.
/= ANSWER = ===== TEMPORARY VARIABLE.
/- 1 me=—- COUNTER
/" J ~==== COUNTER
/t
/.-tt-*-titktﬂ\l*llﬂttﬂt-i'ti&tn*l#*‘l!ll*ll‘iﬂll*‘/
/* %INCLUDE REQUIRES COMPLETE FILE NAME. ./

%INCLUDE 'B:EXTVAR.PLI';

/-t'ttt‘.-ﬂﬂ--l‘I-ﬁﬂti‘*ﬂ""‘-‘H-‘H'--t--.'l-'l*./

DCL MATRIX(NX_LMT ,NY_LMT) CHAR(4) VAR,
COL_SIZE FIXED BIN,
ROW_SIZE FIXED BIN,
FMT_SI2E 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(B0) VAR,
ANSWER CHAR(80) VAR,
BAD_INFO CHAR(B80) VAR,
TEMP CHAR(80) VaR,
BLANKS CHAR(20) STATIC INIT(’ ‘Y,
C_FLAG BIT(1):

DCL DBLANK ENTRY (CHAR(B8Q) VAR) RETURNS({CHAR(80) VAR),
DATATP ENTRY (CHAR(80Q) VAR,CHAR{4)}),
INPUT - ENTRY (CHAR(4),CHAR(B0O) VAR);

START_COL=1:

START_ROW=1;

END_COL=0;

END_ROW=0;

CURRENT _ROW=1;

I=q;

s
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SO000010
*/ Q0000020
* /00000030
*=/ 00000040
= /00000050
= /00000060
* / 0QQQ0O0TO
* /00000080
= /0Q000090
* /OO000100
= /00000110
* /00000120
= /00000130
= /00000140
*= /00000150
* /00000160
= /00000170
* /00000180
= /00000190
=/ 0000200
* /00000210
= /00000220
=/ Q0000230
* /00000240
=/ 0000OL250
= /0Q000260
= /00000270
= /00000280
= /00000290

00000300

oOCOQ310

00000320

00000330

00000340

QOR35S0

00000360

00000370

00000380

Q00QC390

00000400

Q0000410

0000420

0000Q430

00000440

QQO00450

00000460

cO000470

00000420

CQO00490

0Q000S00

00000510

00000520

0Q000S530

00000540

00000580

00000560

QQOQ0ST0

00000580

Q000590

SOCA0600

QQ0006 10

o0000620



NUMBER_OF _FIELDS=0;

C_FLAG='0'R:
/= _
/*  CHECK FOR ERRORS ON THE THE PARAMETERS PASSED IN AND PRINT
/* ERROR MESSAGES AND RETURN.

/u
1F COL_SIZE < 3 /= OR */
ROW_SIZE < 3 /% QR =/
FMT_SIZE < 1  THEN DO;
PUT FILE(SCREEN) EDIT
('*»===* ERROR MATRIX TO BE EDITED HAS :°,
’ NO COLUMNS, AND OR,’,
‘ NO ROWS, AND OR, ',
’ NO LENGTH. ',
*"MATRXED" ENDING ON ERROR.‘) (SKIP(2),5(A,SKIP));
RETURN;
END

/* THE FOLLOWING SETS UP FOR BO COLUMN TERMINALS.
/= .
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 IF NOT IT CORRECTS IT.
/" .
DG I=1 TO COL_SIZE;
DO J=1 TO ROW_SIZE:
NUMBER = MATRIX(J,.1):
NUMBER = DELANK(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;

/* - SET INITIAL CONDITIONS FOR END DF COLUMN AND END OF ROW.

IF COL_SIZE > NUMBER_OF_FIELDS THEN END_COL = NUMBER_OF_FIELDS:
ELSE END_COL = COL_SIZ2E:
If ROW_SIZE > 12 THEN END_ROW = 12;
ELSE END_ROW = ROW_SIZE;
/:
/* WRITE THE INITIAL MATRIX TO THE SCREEN.
/x
CALL WRTSCRN;

-
/% ENTER LOOP TO READ FROM SCREEN ANO INTERPRET COMMANDS.
*

DO WHILE('1/B);:

/u

/* READ THE UPDATED LINE OR COMMAND FROM THE SCREEN, REMOVE BLANKS

/® AND UPCASE LOWER CASE LETTERS.
/* REMOVE CARRIAGE RETURN, LINE FEED IF MICRO VERSION.
/t

GET FILE(CRT) EDIT{ANSWER)(A)}:

ANSWER = DBLANK(ANSWER);

/* DETERMINE IF THE LINE THAT WAS ENTERED IS AN UPDATED ROW OR
/* A COMMAND.

IF SUBSTR(ANSWER,1,1) = ‘*’ THEN DO:
/* “PEAL"™ OFF FIRST SET OF CHARACTERS AND DETERMINE IF THEY ARE
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00000630
00000840
= /000C0650
*/ 00000660
* /00000670
* /00000680
00000E90
COO00T00
000007 10
00000720
COO00T30C
00000740
Q0000 TS0
00000760
Q0000770
Q00QO780
00000790
* /00000800
= /000008 10
» /00000820
CQ000830
* /C0000BA0
»* /00000850
= /00000860
= /00000870
00000880
Q0000880
00000200
00000210
QoOC0a20
00000830
00000940
QOO00950
00000860
0O0009e70
oCoc0ess
00000990
* /00001000
= /00001010
* /00001020
00001030
Q0001040
00001050
00001080
* /00001070
* /00001080
* /00001090
00001100
* /00001110
* /00001120
* /00001130
00001140
* /00001180
/00001160
* /00001170
* /00001180
* /00001180
Q0001200
00001210
* /00001220
*/00001230
* /00001240
* /00001280
Q0001260
* /00001270
* /00001280



/t
/t

/t
/-
/t
/-

/-r
/*
/m
/:
/:
/s

/t
/a

/=

/#
/t
/lt
/a

A NUMBER OR NOT,

ANSWER = SUBSTR{ANSWER,2):
TEMP = PEAL{ANSWER):

CALL DATATP(TEMP,CHAR_TYP);
IF CHAR_TYP = 'INT * THEN DO;

SET CURRENT_ROW (I.E ROW) EQUAL TO TEMP, AND ENTER LOOQP
TO RESET CURRENT MATRIX ROW TO NEW VALUES.

CURRENT_ROW = TEMP;
DO 1 = START_COL TO END_COL:
NUMBER = PEAL{ANSWER)}:

CHECK TO SEE IF "NUMBER" IS A NUMBER, PAD WITH BLANKS ON LEFT
SIDE (IF NECESSARY) AND ENTER IT INTO THE *“MATRIX".

IF "NUMBER®" I5 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 D0;
C_FLAG = '1'B;
BAD_INFD = 'INVALID ROW, OR COMMAND STARTING WITH == -
END; o ;
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;
1F SUBSTR(ANSWER,1,1) = ‘@’ THEN
ANSWER = DBLANK{SUBSTR{ANSWER,12)):
IF ANSWER = ‘< THEN GD TO LV:

"PEAL" OFF THE NEXT CHARACTER STRING AND DETERMINE IF IT IS
A COMMAND .

C_FLAG = '1'B;
NUMBER=PEAL ( ANSWER) ;
IF NUMBER='E‘ |NUMBER=’EN’|NUMBER=’END’ THEN RETURN:

IF THE.COMMAND 1S SHIFT THEN “PEAL"* OFF THE NEXT CHARACTER
STRING AND CHECK TO SEE IF IT IS5 A NUMBER, IF NOT THEN
PROMPT FOR THE COLUMN NUMBER., THEN SET THE START COLUMN.

ELSE IF NUMBER=‘S‘|NUMBER=‘SH’|NUMBER='SHI’ |NUMBER='SHIF ' |
NUMBER='SHIFT‘ THEN DO;
NUMBER = PEAL(ANSWER);
CALL DATATP(NUMBER,CHAR_TYP);
IF CHAR_TYP = ‘CHAR’ THEN DO
PUT FILE(SCREEN) EDIT
('ENTER THE COLUMN NUMBER
CALL INPUT(‘INT ‘ NUMBER):
END;
START_COL = NUMBER;

:*) (SKIP,A);
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* /00001290
* /00001300
Q0001310
00001320
Q0001330
00001240
* /000013580
* /00001360
= /00001370
* /00001380
o000 1390
00001400
o000 1410
* /00001420
% /00001430
= /00001440
* /00001450
= /00001460
= /00001470
00001480
o000 1490
00001500
Q0001510
00001520
00001530
00001540
COO0 1550
00001580
00001570
00001580
00001590
00001800
00001610
c0001620
CO001630
00001640
= /00001650
* /00001660
= /00004670
* /00001680
00001630
00001700
000017140
CO001720
*= /00001730
= /00001740
= /00001750
* /00001760
COQO1T70
co001780
00001790
= /0000 1BOO
* /00001810
* /00001820
* /00001830
= /00001840
00001850
00001880
00001870
00001880
00001890
00001900
00001810
00001920
0001930
00001940



/*
[*
/*
/:

/t
/n
/™

END;

IF THE LIST COMMAND IS FOUND THE SAME PROCEDURE IS USED AS
WITH THE SHIFT COMMAND.

ELSE IF NUMBER=’L’|NUMBER=‘LI’|NUMBER='LIS’|NUMBER=‘LIST"’
THEN DO:
NUMBER = PEAL(ANSWER):
CALL DATATP(NUMBER, CHAR_TYP);
IF CHAR_TYP = ‘CHAR‘ THEN DO;
PUT FILE(SCREEN) EDIT
{'ENTER THE ROW NUMBER :') (SKIP,A)};
CALL INPUT('INT ' ,NUMBER):
END;
START_ROW = NUMBER;
END;

IF THE HELP COMMAND IS FOUND, SHOW HELP INFO,
THEN REWRITE SCREEN. :

ELSE IF NUMBER= ‘H’|NUMBER=’'HE‘ |NUMBER='HEL’ |NUMBER='HELP"
THEN DO:
PUT FILE(SCREEN) EDIT
{'MATRIX WINDOW - 12 ROWS, OR NUMBER OF ROWS IN MATRIX ’,
‘IF LESS THAN 12.’, 'THE NUMBER OF COLUMNS DEPEND ON THE *,
‘DATA REQUIREMENTS FOR’,‘EACH MATRIX.’)
(SKIP(%),A,A, SKIP,X(5),A,A,5KIP,X(5),A}):
PUT FILE(SCREEN) EDIT
("EDITING - TO EDIT THE PORTION OF THE MATRIX DISPLAYED IN
‘THE WINDOW,’, 'TYPE THE ASTERISK (%) AND ROW NUMBER, WITH
*A SPACE BETWEEN THEM.’,h 'FOLLOW WITH THE DATA TO 8 °,
‘ENTERED. ‘) (SKIP,A,A,SKIP,X(5},4,4,SKIP,X{5),A,A);
PUT FILE(SCREEN) EDIT
('USE THE FOLLOWING COMMANDS TC DISPLAY EDITED DATA °,

Q0001950
* /00001960
=/ 00001870
* /00001980
= /00001990
00002000
00002010
00002020
00002030
COC02040
00002090
00002060
00002070
00002080
00002090
00002100
*/000021140
= /00002120
= /00002130
= /00002140
00002150
CO002160
00002170
Q0002180
00002180
00002200
00002210
00002220
©, 00002230
‘, 00002240
00002250
COOU2260
00002270
00002280

“AND/OR ADUJUST’,’THE MATRIX WINDOW.’) (SKIP(2),A,A,SKIP,A): 00002290

PUT FILE(SCREEN) EDIT
("SHIFT = USE TO INDICATE FIRST COLUMN OF MATRIX WINDOW.’,
*EX: "SHIFT 10" BEGINS MATRIX DISPLAY WITH COLUMN 10, ')
(SKIP,A,SKIP,.X(5),A);
PUT FILE(SCREEN) EDIT
(’LIST - USE TD INDICATE FIRST ROW OF MATRIX WINDOW. .
fEX:  “LIST 13" BEGINS MATRIX DISPLAY WITH ROW 13.')
(SKIP,A,.SKIP,X(5).A}): :
PUT FILE(SCREEN) EDIT
("END - USE TO END EDIT OF CURRENT MATRIX DATA.’)
(SKIP,A);
PUT FILE({SCREEN) EDIT
(‘EX: SITUATION - MATRIX WINDOW CURRENTLY BEGINS AT ROW ',
‘Y, COLUMN 1.‘,'TO EDIT THE ELEMENT AT ROW 13, COLUMN -,
‘10 -/, ‘D0 THE FOLLOWING (EACH LINE INDICATES A ',
'SEPERATE COMMAND):’,’LIST 137,'SHIFT 10‘,'* 13 80.1’,
‘TO EDIT SEVERAL CONSECUTIVE ELEMENTS ON A ROW, ‘,
'SEPARATE EACH BY A‘, 'COMMA OR SPACE AS SHOWN BELOW:’,
‘* 13 50.14,50.0 49.8’)

00002300

00002310
00002320
00002330
- 00002340
00002350
Qo002360
00002370
00002380
C0002390
00002400
Q0002410
00002420
Q0002430
00002440
00002450
00002460
00002470
00002480

(SKIP(2),A,A,SKIP, A A,SKIP,A,A,3(SKIP,X(5),A),SKIP,A A, SKIP, 00002480

A.SKIP,X(5),A):
C_FLAG = 'O'B;
END:

IF NEITHER LIST.LOCATE,SHIFT OR END IS FOUND THEN AN ERROR
MSG 15 PRINTED WHEN THE MATRIX IS RESHOWN

ELSE BAD_INFO = *INVALID COMMAND. ‘ ;
END;

CHECK TD SEE IF A COMMAND WAS ENTERED
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00002500
00002510
00002520
* /00002530
* /00002540
* /00002550
* /00002860
00002570
00002580
* /00002580
* /00002600



/u
LV: IF C_FLAG THEN 00;
/n
/* SET START_COL,START_ROW,END_COL,END_RGW TO THERE VALID VALUES
/-
IF START_COL < 1 THEN $TART_COL = 1;
1F START_COL > COL_SIZE THEN START_COL » COL_SIZ2E :
END_COL = START_COL + NUMBER_OF_FIELDS - 1;
IF END_COL > COL_SIZE THEN END_COL = COL_SIZE;
IF START_ROW < 1 THEN START_ROW = 1;
IF START_ROW > ROW_SIZE THEN START_ROW = COL_SIZE
END_ROW = START_ROW + 11;
. IF END_ROW > ROW_SIZE THEN END_ROW = ROW_SIZE;
/st
/* REWRITE THE MATRIX ON THE SCREEN AND RESET COMMAND FLAG
/:
CALL WRTSCRN;
END;
ELSE /* C_FLAG = 'QO'B =/
PUT FILE(SCREEN) EDIT('® COMMAND :') (SKIP(2},A);
END:
PEAL: PROC(STRING) RETURNS{CHAR(80) VAR);
/-
/* THIS PROC LOOKS FOR THE FIRST BLANK AND REMOVES ALL OF THE
/* STRING IN FRONT OF IT. IT THEN DEBLANKS THE SHORTTENED STRING.
/* 1T THEN RETURNS THE SHORTTENED STRING AND THE “SKIN® IT
/* REMOVED.
/-
DCL STRING CHAR(80) VAR,
SKIN CHAR(BO) VAR;
DCL DBLANK ENTRY (CHAR(8Q) VAR) RETURNS(CHAR{B80) VAR)}:;
STRING = DBLANK(STRING);
IF INDEX{STRING,' ‘) = Q THEN DO;
SKIN = STRING;
STRING = "/
RETURN(SKIN}:
END;
SKIN = SUBSTR(STRING,t,INDEX{(STRING,  *)=-1);
SKIN = DBLANK{SKIN);
STRING = SUBSTR(STRING, INDEX{STRING,’ *)+1);
STRING = DBLANK{STRING):
RETURN(SKIN);
END;
WRTSCRN: PROC;
/t
/* THE FOLLOWING PROCEDURE WRITES THE ARRARY TG THE SCREEN IN
/* THE CORRECT FORMAT FOR THAT TERMINAL IN WHICH THE USER 1%
/* WORKING ON
/t
/*
peL 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 S§‘) (COL(29),A);
IF FMT_SIZE=1 THEN DO;
PUT FILE(SCREEN) EDIT
(' ROWS’,(I DO I=START_COL TO END_COL))
(SKIP,A,40(F(2)));
DO I=START_ROW TO END_ROW;
PUT FILE(SCREEN) EDIT
(' *,1,(MATRIX(I,J) DO J=START_COL TO END_COL))
(SKIP,A,F(2),X(2).40(a(2)));
END:

I-71

* /00002610
0QU02620
* /00002630
= /00002640
= /00002650
00002660
00002670
00002680
00002690
00002700
Q0002710
00002720
00002730
* /00002740
* /00002750
* /00002780
00002770
o0002780
00002790
c0002800
00002810
oC002820
0C002830
= /00002840
* /00002850
» /00002860
= /00002870
* /00002880
* /00002890
00002900
00002810
00002920
00002930
00002940
00002950
00002960
00002970
00002980
00002980
00003000
00003010
Q0003020
00003030
00003040
0003080
00003060
* /00003070
*/000Q3080
= /00003080
* /00003100
* /00003110
= /00003120
00003130
00003140
00003180
00003160
00003170
00003180
00003190
00003200
00003210
Q0003220
00003230
Q0003240
00003250
00003260



END;
ELSE IF FMT_SI2E=3 THEN DO:
PUT FILE(SCREEN) EDIT
(- ROWS’,(1 DO I=START_COL TO END_COL))
(SKIP, A, X(1),40(F(2),.%X(2)));
D0 I=START_ROW TO END_ROW;
PUT FILE{SCREEN) EDIT
(r =+, 1,{MATRIX(I,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’,(I DO I=START_COL TO END_COL))}
(SKIP,A,X(2),40(F(2).X{3)));
DO I=START_ROW TO END_ROW;
PUT FILE(SCREEN) EDIT
{* =, I,(MATRIX(I,J) DO J=START_COL TO END_COL})
(SKIP,A,F(2),%X(2),40(A(5})));
END:
END;
PUT FILE{SCREEN) EDIT{
'REMEMBER TO HIT ENTER AFTER YGU CHANGE EACH LINE.‘,
*COMMANDS ARE: SHIFT,LIST,HELP,END’)
(2(SKIP,A));
PUT FILE{SCREEN)} EDIT{BAD_INFO)} (SKIP,4):
PUT FILE(SCREEN) EDIT('e COMMAND : ') (SKIP,A);
C_FLAG = 'Q’B;
BAD_INFO = ‘'
END:
END:
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C0CQ3270
00003280
00003290
Q003300
Q0003310
Q0003320
Q0003330
00003340
000023350
Q0003360
Q0003370
cO003380
Q0003390
00003400
Q0003410
00003420
C0003430
00003440
00003450
00003460
Q0003470
oC003480
Q0003480
00003500
Q00035 10
00003820
00003530
O0003540
0003850
QOO0C3EEC
00003570



=wxx TSO FOREGROUND HARDCOPY »xxx

DSNAME=U11236C . K2.CNTL (SUBFIL )
SUBFIL: PROC; QQOQC010
/* THE SUBFILE SUBROUTINE IS USED TO WRITE THE DATA TO THE 00000020
INPUT DATA SET FOR IBM 3081, C00Q0030
*/ COQO0040
/t-t--t‘-t-ttt*tt-:xtt-ztl:--ttst:t*ltit-ttttn#ﬂ*:/ 0000050
/* %INCLUDE REQUIRES COMPLETE FILE NAME. -/ CO0C00e0
%INCLUDE ‘B:EXTVAR.PLI'; Co000070
/m-tuaum-aamt:-u---ml-t-l--numst---n--ta-t:ﬁ-m—am-u/ QOQo0080
DCL COUNT FIXED BIN, 0,000 0s}: (0]
TEMP_NUM1 FIXED BIN, Co000100
TEMP_NUM2 FIXED BIN, 00000110
1 FIXED BIN, Q0000120
J i FIXED BIN, Q0000130
K FIXED BIN, 000Cc0140
L FIXED BIN, 0000150
COUNT1 FIXED BIN; CO00C16Q
DCL ODBLANK ENTRY (CHAR{B0O) VAR)} RETURNS(CHAR(BO) VAR);: Q0000170
Do I=t TO 16; Q0000180
PUT FILE(SYSUT4) EDIT(JCL(I))} (COL(1),A(8Q)): Qo000 190
END; 00000200
PUT FILE(SYSUT4) EDIT(TITLE) (COL(1),A(80)); 00000210
PUT FILE(SYSUTA4) EDIT(NTIM{ 1) ,NPMP NX,NY,NPMAX NPNT(1),NITP(1), 00000220
NUMDBS, ITMAX (1), NREC(1) NPTPND, NCODES, 0000230
NPNTMV(i) NPNTVL( 1) ,NPNTD{1),NPDELC(1), NPNCHV(1)) 00000240
(COL(1).17CA(8))); QL000250
PUT FILE(SYSUTA) EDIT(PINT(1),TDL.PORUS.BETA.S.TIMX(1).TINIT(1). Q0000260
XDEL,YDEL ,DLTRAT,CELDIS,ANFCTR) 00000270
(CoL{1).12(A(5))); Co000280
PUT FILE{SYSUT4) EDIT(NDECAY,NSOURB,DCYTIM,DENROC, SORBOR,SORBST, 00000230
SQRBAL)(COL(1), 2(A(5)) 5(A(10))) COO00300
PUT FILE(SYSUT4) EDIT(ISOLV, IHEAD,FCON, TP BTM)(an(1) 5(A(4))). 00000310
COUNT = O 00000320
TEMP_NUM1 = DBLANK(NUMOBS) : 00000330
DO WHILE(COUNT < TEMP_NUM1); 00000340
COUNT = COUNT + 1; ’ 00000350
PUT FILE(SYSUT4) EDIT(IXDBS(COUNT) IYQBS(CDUNT)) 00000360
(coL{1).2(a(2))): 00000370
END; QoQo00380
COUNT = O (e ¢ /s lveic]=le]
TEMP_NUM1 = DBLANK{NREC(1)}): 00000400
DO WHMILE(COUNT < TEMP_NUM1); 00000410
COUNT = COUNT + 1; 00C00420
PUT FILE(SYSUT4) EDIT(IX(1,COUNT),IY{1,COUNT), 00000430
REC(1,COUNT),CNRECH( 1,COUNT)) 00000440
(Cot(4),2(Aa(2)),2(a(8))); ' Q0000450
END; 00000460
PUT FILE(SYSUT4) EDIT(INPT_VPRM,FACT_VPRM) QO0004TO
(COL{1),A(1),A(10)); 00000480
IF INPT_VPRM == O THEN DO;: Qo000490
1 = DELANK(NX); 00000500
J = DBLANK(NY); 00000510
DO K=t TO J; 00000820
PUT FILE{S$YSUT4) EDIT(VPRM(K,1)) (COL(1),A(4)); CO000530
DO L=2 TO I; 00000540
PUT FILE{SYSUT4} EDIT(VPRM(K,L}) (A{4)); Q0000550
END; 00000560
END; Q0000570
END; o0000580
PUT FILE(SYSUT4) EDIT{INPT_THCK,FACT_THCK) 00000580
(CoL(1),AC1),AC10) ) Q0000E00
IF INPT_THCK == O THEN DO; CO0006 10
I = DBLANK(NX); 00000620



J = DBLANK(NY);
DO K=1 TO J;
PUT FILE{SYSUT4) EDIT{THCK(K, 1)) (COL(1),A(3));
DO L=2 TO I;
PUT FILE(SYSUT4) EDIT(THCK{K,L)) (A(3)):
END:
END; :
END; .
PUT FILE(SYSUT4) EDIT(INPT_NT.FACT_UT)
(coL{1),A(1),A(10));
IF INPT_WT —-= O THEN DO;
I = DRLANK(NX):
J = DBLANK(NY);

DO K=t TO J;
PUT FILE(SYSUT4) EDIT(WT(K,1}) (COL(1t),A(4)})};
DO L=2 TO I;
PUT FILE(SYSUTA) EDIT(WT(K.L)) (A(4));
END;
END;
END;

PUT FILE(SYSUT4) EDRIT(INPT_RECH,FACT_RECH)
(CoL(1),A{1),a(10)};
IF INPT_RECH == O THEN DO;
I = DBLANK(NX):
J = DBLANK(NY):

DO K=1 TO J;
PUT FILE(SYSUT4) EDIT(RECH(K, 1)) (COL(1).A(4));
DO L=2 TQO I;
PUT FILE(SYSUT4) EDIT(RECH{(K.L)) (A(4));
END;
END;
END;

PUT FILE(SYSUT4) EDBIT{INPT_NCDEID,FACT_NODEID)
(coL{1),A{1),A(10));
IF INPT_NODEID == O THEN DO;
I = DBLANK(NX):
J = DBLANK(NY):
DO K=1 TO J;
PUT FILE(SYSUT4) EDIT(NODEID(K,1}) (COL(1),A(1)}:
DO L=2 TO I;
PUT FILE(SYSUT4) EDIT(NODEID(K,L}) (A(1)}):
END:
END;
END;
COUNT = O
TEMP_NUM4Y = DBLANK(NCODES};
DO WHILE(COUNT < TEMP_NUM1)};
COUNT = COUNT + 1;
PUT FILE(SYSUT4) EDIT(ICODE(COUNT),FCTR1(COUNT),FCTR2{COUNT),
FCTRI(COUNT) ,OVERRD(COUNT))
) (coL(1),A(2),3(A(10)),4(2));
END;
PUT FILE(SYSUT4) EDIT(INPT_CONC,FACT_CONC)
(coLi(1).a(1),a(10));
IF INPT_CONC == O THEN 0O;
I = DBLANK(NX);
J = DBLANK({NY);
DO K=1 TO J;
PUT FILE(SYSUT4) EDIT(CONC(K,1)) (COL{1},A(4)):
DO L=2 TO I;
PUT FILE(SYSUT4) EDIT{CONC(K,.L)) (A(4));
END;
END;
END;
COUNT = 1 ;
TEMP_NUMY = DBLANK(NPMP);

I-74

00000830
00000640
O0CC0ESD
Q0000660
Q0000670
Q0000680
Q0000630
Q0000700
CO0C07T 10
00000720
00000730
00000740
00000750
00000760
QOQ007TO
00000780
Q0Q00790
Q000800
QooQCB 10
0000820
00000830
Q000840
00000880
000C0860
00000870
C0000880
00000830
cOo00800
COC009 10
0000920
00000930
00009840
00000850
CO000es80
Q0000870
cQO00880
00000890
CC00 1000
Q0Q0 1010
00001020
Q001030
00001040
00001050
00C01060
00001070
0001080
Co00 1080
00001100
00001110
Q0001120
Q00C1130
Q0001140
Q0001150
Q0001160
00001170
00001180
00001180
00001200
000G 1210
Q0C0 1220
0000 1230
00001240
00001250
00001260
00001270
CO001280



00 WHILE(COUNT < TEMP_NUM1);
COUNT = COUNT + 1:
PUT FILE(SYSUT4) EDIT(ICHK(COUNT=-1)) (COL{1),A(1));
IF ICHK(COUNT-1) = 1 THEN DOD;
PUT FILE(SYSUT4} EDET(NTIM(COUNT) NPNT{COUNT) NITP(COUNT),
ITMAX(COUNT), -
NREC{COUNT ) ,NPNTMV{COUNT ) ,NPNTVL(COUNT),
NPNTD{COUNT) .NPDELC(COUNT ) , NPNCHV (COUNT),
PINT(COUNT), TIMX(COUNT)}, TINIT{COUNT)})
(COL(1),10(A(4)),3(A(5)));
COUNTt = 0;
TEMP_NUM2 = DBLANK(NREC{COUNT));
DO WHILE(COUNT! < NREC{COUNT)):
COUNT1 = COUNTH + 1;
PUT FILE{SYSUT4) EDIT(IX(COUNT,COUNT1),IY{COUNT,COUNT1),
REC{COUNT,COUNT 1)} ,CNRECH(COUNT , COUNT 1))
(COL(1).2(A(2)),2(A(8)));
END;
END;
END;
CLOSE FILE{SYSUT4);
END;

C0001290
00001300
Q0001310
Q0001320
00001330
0001340
Q0001350
00001360
0001370
00001380
00001390
00001400
0000141C
C0001420
£0C01430
G000 1440
Q0001450
00001460
0Cc001470
000014380
00001430
CO00 1500



=ssx TSO FOREGROUND HARDCOPY =#xx
DSNAME=U 1 1236C . K2 . CNTL (SUBFILM )

SUBFILM: PROC;

/* THE SUBFILE SUBROUTINE IS USED TO WRITE THE DATA TO THE
INPUT DATA SET ON MICROCOMPUTER.

=/

/utnu*t:*t-ttutm*-t:ta:sm-xmnsa-utt:-t:--*-ta---.*/

/* %INCLUDE REQUIRES COMPLETE FILE NAME. »/
%INCLUDE ’‘B:EXTVAR.PLI';

/*-ﬂ'*"ttttt$l*-l*t*it*!ﬁ*t‘*‘ﬂtl'*#‘ﬂ'*il.-"l-tl/

DCL COUNT
TEMP_NUM1
TEMP_NUM2
1
J
K
L
COUNT 1

DCL DBLANK ENTRY

PUT FILE(SYSUT4)

PUT FILE{SYSUT4)

PUT FILE(SYSUTA4)

PUT FILE(SYSUT4)

PUT FILE(SYSUT4)
COUNT = O:

FIXED BIN,

FIXED BIN,

FIXED BIN,

FIXED BIN,

FIXED BIN,

FIXED BIN,

FIXED BIN,

FIXED BIN:
(CHAR{80) VAR) RETURNS(CHAR(80) VAR);
EDIT(TITLE) (COL(1),A(80)):
EDIT(NTIM( 1), NPMP, NX, NY, K NPMAX, NPNT{1) ,NITP(1),

NUMDBS, ITMAX (1) NREC(1),NPTPND,NCDDES,

NPNTMV{ 1) ,NPNTVL( 1),NPNTD( 1} ,NPDELC( 1) ,NPNCHV(1))
(CoL(1).17(A(4))):
EDIT(PINT(1),TOL,POROS,BETA. S, TIMX (1), TINIT(1),

XDEL,YDEL,DLTRAT,CELDIS,ANFCTR)
(COL(1),12¢A(5)));

EDIT(NDECAY ,NSORB,DCYTIM,DENROC, SORBOR, SORBST,

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

TEMP_NUMt = DBLANK(NUMOBS);
DO WHILE(COUNT < TEMP_NUM1);
COUNT = COUNT + 1; ‘
PUT FILE(SYSUT4) EDIT{IXOBS(COUNT),IYOBS(COUNT))

END;
COUNT = 0O;

(coL(1),2(A(2)));

TEMP_NUM1 = DBLANK(NREC(1)):
DO WHILE(COUNT < TEMP_NUM1);
COUNT = COUNT + 1;
PUT FILE(SYSUT4) EDIT(IX(4,COUNT),IY(1,COUNT),

END;

REC(1,COUNT),CNRECH(1,COUNT})
(CoL(1),2(A(2)),2(A(8)));

PUT FILE(SYSUT4) EDIT(INPT_VPRM,FACT_VPRM)

(coL(1),a(1),Aa0(10));

IF INPT_VPRM == O THEN DO:

1 = DBLANK(NX):
J = DBLANK(NY);

DO K=1 TO J;

PUT FILE(SYSUTA) EDIT(VPRM{(K,1))} (COL(1).A(4));

DO L=2 TO I;

PUT FILE(SYSUT4) EDIT(VPRM(K,L)) (A(4));

END;
END
END;

PUT FILE(SYSUT4) EDIT{INPT_THCK,FACT_THCK}

{eoL(1),a(1),.A(10));

IF INPT_THCK —-= O THEN DO;

I = DBLANK(NX);
J = DBLANK(NY);

DO K=1 TO J;

PUT FILE(SYSUT4) EDIT(THCK(K,1)) (COL(1),A(3));

I-76

Q0000010
00000020
00000030
Q0000040
00000080
Q0000060
00000070
00000080
Q0000090
00000100
COQ001 10
00000120
0000130
Q0000140
00000150
Q00CQ 160
QCC00170
000Q0 180
Q0000180
00000200
00000210
00000220
00000230
C000C240
00000250
Co000280
Q0000270
00000280
00000280
00000300
00000310
00000320
000C0330 -
00000340
00CQO3IS0
00000360
00000370
00000380
00CQ0380
00000400
Q00004 1Q
00000420
QOC00430
00000440
Q0000450
00000460
QOoQ0470
00000480
00000490
Q0000500
QO0Q0S10
QO0CQ520
00000830
COQO0540
COC00550
QOOCOS60
Q0000S70
00000580
00000590

C00006 10
CO000620



DO L=2 TO I;
PUT FILE({SYSUT4) EDIT(THCK(K.L)) (A(2)):
END;
END:
END;

PUT FILE{SYSUT4) EDIT(INPT_WT,FACT_WT)
(CoL(t),a{1),a(10)):
IF INPT_WT -= O THEN DO;
I = DBLANK({NX):
J = DBLANK(NY);
DO K=1 TQ J:
PUT FILE(SYSUT4) EDIT(WT(K,1)) (COL(1),A(4));
DO L=2 TO I:
PUT FILE(SYSUT4) EDIT(WT(K,L)) (A(4)):
END:
END;
END:
PUT FILE(SYSUT4) EDIT(INPT_RECH,FACT_RECH)
(COL(1),a(1),A(10));
IF INPT_RECH == O THEN DO;
I = DBLANK(NX}Y;
J = DBLANK{NY);
00 K=t TOD J;
PUT FILE(SYSUT4) EDIT(RECH(K, 1)) (cOL({1),A(4));
00 L=2 TO I:
PUT FILE(SYSUT4) EDIT(RECH(K.L}) (A(4)):
END:
END;
END:
PUT FILE(SYSUT4) EDIT(INPT _NODEID,FACT_NODEID)
(coL{1).a(1),A(10));
IF INPT_NODEID == O THEN DO;
I = DBLANK(NX):
J = DBLANK(NY):
0o k=1 TO J;
PUT FILE{SYSUT4) EDIT(NODEID(K,1)) (COL{1),A(1));
DO Le=2 TO I;
PUT FILE(SYSUT4) EDIT(NGDEID(K,L)) {A(1));
END;
END;
END;
COUNT = O;
TEMP_NUM1? = DBLANK(NCODES):
DO WHILE(COUNT < TEMP_NUM1);
COUNT = COUNT + 1t;

PUT FILE{(SYSUT4) EDIT({(ICODE(COUNT),FCTR1{COUNT) FCTR2(COUNT),

FCTR3{COUNT )}, OVERRD(COUNT) )
(COL(1),A(2),3(A(10)),A(2));
END;
PUT FILE(SYSUT4) EDIT(INPT_CONC,FACT_CONC)
(COL(1),a(1),A(10));
IF INPT_CONC == O THEN DO;
1 = DBLANK(NX):
J = DBLANK(NY):
DG K=1 TO J;
PUT FILE(SYSUT4) EDIT(CONC{X,1)) (COL(1),Aa(4));
0O L=2 TO I;
PUT FILE(SYSUT4) EDIT(CONC(K,L)) (A{4));
END;
END:
END;
COUNT = 4 ;
TEMP_NUM1 = DELANK(NPMP);
DO WHILE(COUNT < TEMP_NUM1);
COUNT = COUNT + 1;
PUT FILE(SYSUT4) EDIT(ICHK(COUNT=-1)) (COL(1).A(1});:

00000830
00000640
00000650
0C000GEQ
Q0000670
o000Q6e80
Q0000690
QO00QT00
COC007 10
CO000720
QOCOO730
CO000740
QOQCQ7S0
00000760
COQCOTTO
CO000780C
0Q0QO730
OC000BQ0
00000810
Q0000820
0000830
00000840
cO00085C
CO000860
co00087T0
00000880
0000890
CO000800
cO000a 10
©o000820
00000830
00000940
00000950
Q0000960
00000970
00000980
CO000990
CO00 1000
00001010
00001020
00001030
00001040
Q0001050
0C00 1060
Q0001070
00001080
0000 1080
00001100
Q0001110
Q0001120
Q000 113C
00001140
0000t 150
Q0001160
00001170
Q0001180
G000 1180
000G 1200
0001210
00001220
Q0001230
00001240
00001280
C0001260
Q0001270
Q0001280



IF ICHK({COUNT=-1) = 1 THEN DO;
PUT FILE{SYSUT4) EDIT(NTIM(COUNT )} NPNT{COUNT) NITP(COUNT),
ITMAX{COUNT),
NREC(COUNT }, NPNTMV{COUNT ) .NPNTVL(COUNT) ,
NPNTD{COUNT ) NPDELC (COUNT )  NPNCHV(COUNT ),
PINT(COUNT), TIMX(COUNT), TINIT(COUNT))
(COL(1),10(A(4)),3(A(5)));
COUNTY = OQ;
TEMP_NUM2 = DBLANK(NREC(COUNT));
DO WHILE(COUNTt < NREC({COUNT)):
COUNT1 = COUNTY + 1;
PUT FILE(SYSUT4) EDIT(IX(COUNT,COUNT1),IY(COUNT,COUNTY),
REC{COUNT,COUNT 1) ,CNRECH{ COUNT , COUNT 1))
(coL(1).2(A(2)),2(Aa(8)));
END;
END:
END;
CLOSE FILE(SYSUT4):
END;
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0001290
00001300
00001310
00001320
00001330
00001340
00001350
00001360
00001370
00001380
00001390
00001400
00001410
00001420
00001430
00001440
00001450
00001460
00001470



=»xxx TSO FOREGROUND HARDCOPY ====

DSNAME=U11236C . K2, CNTL

%REPLACE NX_LMT BY 20.
NY_LMT BY 20,
PMP_LMT BY 20,
NR_LMT BY 50,
NC_LMT BY 10,
0BS_LMT BY 5;

/* CARD 1 */
DCL TITLE
/= CARD 2 =/
OCL NTIM(PMP_LMT)
NPMP
NX
NY
NPMAX
NPNT (PMP_LMT }
NITP(PMP_LMT)
NUMDES
ITMAX(PMP_LMT)
NREG(NR_LMT)
NPTPND
NCODES
NPNTMV ( PMP_LMT )
NPNTVL (PMP_LMT)
NPNTD(PMP_LMT)
NPOELC(PMP_LMT)
NPNCHV ( PMP_LLMT )
/* CARD 3 =/
DCL PINT(PMP_LMT)
TOL
POROS
BETA
5
TIMX(PMP_LMT)
- TINIT(PMP_LMT)
XDEL
YDEL
DLTRAT
CELDIS
ANFCTR
/* CARD 4 =/
DCL NDECAY
NSORB
DCYTIM
DENROC
SORBOR
SORBST
SORBAL
/* CARD 5 */
DCL ISOLV
IHEAD
FCON
TP
BTM
/* END OF CARD 3 */
DCL IXOBS(OBS_LMT)
IYOBS(DBS_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(80) VAR 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(4) EXTERNAL,

CHAR{4) EXTERNAL,

CHAR(4) EXTERNAL,

CHAR(4) EXTERNAL;

CHAR(S5) EXTERNAL,
CHAR(S) EXTERNAL,
CHAR(S) EXTERNAL,
CHAR(S) EXTERNAL,
CHAR(S) EXTERNAL,

CHAR(S5) EXTERNAL,

CHAR{5) EXTERNAL,
CHAR(S) EXTERNAL,
CHAR(S) EXTERNAL,
CHAR(S) EXTERNAL,
CHAR(S) EXTERNAL,
CHAR(S) EXTERNAL;

CHAR(S) EXTERNAL,
CHAR(5) 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(4) EXTERNAL;

CHAR(2) EXTERNAL,

CHAR(2) EXTERNAL,
CHAR(2) EXTERNAL,
CHAR(2) EXTERNAL,
CHAR(8) EXTERNAL,
CHAR(B) EXTERNAL,

CHAR({ 1) EXTERNAL,

CHAR{10) EXTERNAL,

)

000C0010
0QOC0020
0QOC0030Q
00000040
00000050
00000060
Q0000070
00000080
00000080
COCO0 100
00000110
00C00120
QOC00130
QC0Q0 140
000CC 150
Q0000180
COCo0170
Co000 180
00000180
00000200
0000021C
CoQ00220
QCO00230
00000240
Q0000250
Q0000260
Q0000270
00000280
00000280
Q0000300
QO0C0310
Q0000320
Q0000330
00000340
QO0003S0
Q0000360
00000370
00000380
00000390
Q00C040C0
Q0000410
00000420
00000430
00000440
Q0C00450
Q0000460
Q0000470
00000480
Q0000480
00000500
Q0000510
Q0000520
0000530
00000540
OQ000550
00000560
Q0000570
00000580
CO000590
CO000E00
GQO006 10
COC00620



oCcL
DCL
DcL

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
NODETID(NX_LMT ,NY LMT)
1CODE (NC_LMT)
FCTR1(NC_LMT)
FCTR2(NC_LMT)
FCTRI(NC_LMT)
OVERRD{NC_LMT)
INPT_WT

FACT_WT

WT (NX_LMT NY_LMT)
INPT_CONC '
FACT_GCONC

CONGC (NX_LMT ,NY_LMT)
ICHK(Q:PMP_LMT)
JCL{ 16)

VERIFY

SCREEN

CRT

$YSUT4

WJCLF

FILENM

CHAR(4) VAR 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( 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(80) VAR EXTERNAL:
FIXED BIN EXTERNAL;

FILE,
FILE,
FILE, /* RUN FILE
FILE, /* JCL FILE

CHAR(80Q) VAR EXTERNAL;

=/
~/

Qo000630
QO000E40
00000650
Q0000660
QCQ0COETO
Q0000680
000CEa0
Q0000700
0C0CQ7 10
Coo00T20
Q0000730
C0QO0740
00000730
Coo0oTE0
00000770
Coo0CT80
00000790
Cooo08O0
00000810
00000820
00000830
00000840
00000850
Q0000860
sielelelel-io]
00000880
co0008s0
QC000800
COC0C910



«xx* TS0 FOREGROUND HARODCOPY wmuw

OSNAMEsU11236C . K2.CNTL (PARMGT )
PARMGT: PROC RETURNS(CHAR{B8Q) VAR);

DCL VAR CHAR(80) VAR,
VARY CHAR{(BO) VAR,
STR CHAR(100) STATIC INIT(’ ).
COUNTER FIXED BIN;

DCL INPUT ENTRY (CHAR(4),CHAR(BOQ) VAR),
INPUTR ENTRY (CHAR({4),CHAR{B80) VAR,FLOAT,FLOAT):

COUNTER = 1 ;
00 WHILE(VAR_ INFO{COUNTER) == * ’);
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):
ELSE CALL INPUTR{TYPE, VAR, LOWER_RANGE,UPPER_RANGE);
IF TYPE == 'CHAR’ & TYPE == ’ANS ‘ THEN DO:
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 DQ:
PUT FILE(SCREEN) EDIT ('VERIFY (Y/N):’) (SKIP,A):
CALL INPUT{‘ANS’,VAR1):
IF VARt1-=‘Y’ THEN DD;
PUT FILE(SCREEN) EDIT (’THEN PLEASE REENTER :')(SKIP,A);
GOTG REENTR:
END;
END:
UPPER_RANGE = O;
LOWER_RANGE = O;
RETURN{VAR);
END ;

I-81

00000010
Q0000020
00000030
00000040
00000050
OC0QQOE0
QOO0o0T0
00000080
cOO000C
0QQGC100
Q00RO 10
00000120
00000130
Co0R014Q
00000150
00000160
00000170
000QO180Q
00000180
00000200
QOO0G0210
Q0000220
Q00230
Qo000240
00000250
00000260
CO00027C
C0000280
00000230
Q0000300
00000310
00000320
00000330
Q000340
Q0Q0IS0
0000360
Q0000370
0Q000380
0000320
0000400
CO000410



==sx TSO FOREGROUND HARDCOPY =x==
DSNAME=U11236C . K2.CNTL (KON )

KONI: PROC OPTIONS(MAIN);
/* CONTROLLING PROGRAM. CREATES JCL FOR IBM 3081, =/

DCL CHOOSE CHAR( 1)},

.FLAG_ON . BIT(1) STATIC INIT('1'B);
DCL CREATE ENTRY,

UPDATE ENTRY:

PUT EDIT(
’ MODIFIED N.R.C. VERSION’,
'OF THE U.S.G.S5. SOLUTE TRANSPORT MODEL, ',
' VOLUME 2: INTERACTIVE PREPROCESSOR’,
' BY’, .
'D.C. KENT, L. LEMASTER, AND J. WAGNER',
’ FOR',
© U.S. ENVIRONMENTAL PROTECTION AGENCY' )}(T(SKIP,A)}:
DO WHILE (FLAG_ON):
PUT EDIT( CHODSE 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 CHOQSE = ‘1’ THEN CALL CREATE;
ELSE IF CHOOSE = ‘2’ THEN CALL UPDATE;
ELSE IF CHOOSE = ‘3’ THEN FLAG_ON = 0°8;
ELSE PUT EDIT(’'IMPROPER RESPONSE~-~TRY AGAIN. )(SKIP(2).A):
END;
END; /* KONI */

00000010
Q0000020
Q0000030
Q0000040
00000050
QO000060
COC00070
COQ00080
0000080
Q000100
0000110
00000120
Q0000130
Q0000 140
0C0C0 150
00000160
COCCO1t70
CO000 180
00000190
CO000200
00000210
00000220
Q0000230
Q0000240
Q0000280
00000260
00000270
c0C00280



=*x#% TS0 FOREGROUND HARDCOPY ws®x

DSNAME={J11236C . K2 .CNTL (KONIM )
KONI: PROC OPTIONS{MAIN): 00000010
/* CONTROLLING PROGRAM. CREATES JCL FOR MICROCOMPUTER. */ 00000020
DCL CHOOSE L CHAR( 1), 00000030
FLAG_ON ' BIT(%} STATIC INIT(‘1'B): 00000040
DCL CREATEM . ENTRY, 00000050
UPDATEM ENTRY; CO0CO0E0
PUT EDIT{ 000C0070
4 MOOIFIED N.R.C. VERSION', Q0000080
'OF THE U.S.G.S. SOLUTE TRANSPORT MDDEL,’, 00000090
‘ VOLUME 2: INTERACTIVE PREPROCESSOR-, 00000 100
: . BY’, 00000110
‘D.C. KENT., L. LEMASTER, AND J. WAGNER’, 00000120
. FOR', . Q00C0130
© U.S. ENVIRONMENTAL PROTECTION AGENCY')(7{(SKIP,A)): 00000140
DO WHILE (FLAG_ON); 00000150
PUT EDIT('CHODSE ACTION: -, 00000160
' 1) CREATE NEW DATA’, 00000170
’ 2) MODIFY EXISTING DATA’, Q0000180
’ 3) ENG PROGRAM', 00000180
*{ENTER CORRESPONDING NUMBER}: ') CO000200
(SKIP(3),A, L 4(SKIP,A)); 00000210
GET EDIT(CHDOSE)(A); QOQ00220
IF CHOOSE = ’1' THEN CALL CREATEM; 00000230
ELSE IF CHODSE = ‘2’ THEN CALL UPDATEM; 00000240
ELSE IF CHOOSE = ‘3’ THEN FLAG_ON = 'O‘B; ) 00000250
“ELSE PUT EDIT(’IMPROPER RESPONSE~-TRY AGAIN. )J{SKIP(2).A); 00000260
END; 00000270
END; /* KONI =/ . 00000280



»xxx TSO FOREGROUND HARDCOPY *w==»
DSNAME=U11236C . K2, CNTL (KONID

KONID: PROC OPTIONS(MAIN):
/* CONTROLLING PROGRAM. CREATES JCL FOR DEC/VAX. */

DCL CHOOSE CHAR(1),

FLAG_ON BIT(t) STATIC INIT('1'B)};:
DCL CREATED ENTRY,

UPDATED ENTRY;

PUT EDIT(
‘ MODIFIED N.R.C. VERSION’,
‘DF THE U.5.G.S. SOLUTE TRANSPORT MODEL,’,
* VOLUME 2: INTERACTIVE PREPROCESSOR’,
g BY',
‘D.C. KENT, L. LEMASTER, AND J. WAGNER’,
’ FURJ .
* U.S. ENVIRONMENTAL PROTECTION AGENCY '} (7(SKIP,A)):
DO 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{CHOOSE)(A);
IF CHOGSE = -9’ THEN CALL CREATED;
ELSE IF CHOOSE = ‘2’ THEN CALL UPDATED;
ELSE IF CHOOSE = ‘3’ THEN FLAG ON = ‘O'B;

ELSE PUT EDIT('IMPROPER RESPONSE--TRY AGAIN.')(SKIP(2),A);

END;
END; /* KONID */

COO00010
0000C020
CO0C0030
CO0C0040
Q0000050
CO0C0060
00000070
CO00O0B0
00000080
00000 100
00000110
Qo000 120
Q0000130
0000140
QOC00180
Q0000160
CO0LO1TO
co000 180
C0000 120
QCC00200
Q0000210
00000220
0000230
00000240
00000280
00000260
00000270
00000280
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DEFINITION OF SELECTED PL/1 PROGRAM VARIABLES
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ANSWER
ANSWERL

C_FLAG
CHARACTER
coL
COL_SIZE
CORPLETE

COUNT, COUNT1, ‘
COUNTER, COUNTER1

CRT

CURRENT_ROW
END_COL
END_ROW
FLAG

FNT_SIZE

INFO_TYPE, TYPE,
TENP_TYPE, CHAR_TYP

INTEGER
LEN
LEVEL

LINE, STRING,
QUT_LINE, IN_LINE

LOVER_CASE
LOWER_RANGE,
LOW_LINIT,
LOWL_LINIT

MATRIX

Contains identifier, ANS; except in GTJCL and EDJICL,
then receives the results from INPUT.

Character variable that receives the results from
IRPUT.

Indicaté;'a MATRXED command vas received.
Charaetor variable that contains identifier, CHAR.
Represents the columng of F_S_A in DATATYP.
Hunh?r.otlcolunns in MATRIX array in MATRXED.

Indicates vhen the data received is accepted in INPUT.

tUsed as incremental counters for wmultiple pumping

periods, NUMOBS, NREC, NCODES, etc.
Identifier for terminsl to provide input.

Pointer to rov in MATRIX array being wmodified 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 externzl
entry point, INPUTR.

Length of each element of MATRIX array in MATRXED.

Contains variable identification characteristics.

Character variable that contain= the identifier, INT.
Contains maximum length for response in INPUT,.
Represents rove of F_S_A in DATATYP routine.

Used in utility routines to receive deta passed to the
routines.

Contains 1ov§r case alphabetic characters.

Containe minimum value for response in INPUT.

Two-dimensional character array used in MATRXED.

I1-2



NC_LNT

NR_LNT

NUMBER

NUMBER_OF_FIELDS

NUMBER1, HNUMBER2

NX_LNT

NY_LNT

‘OBS_LMT

. OLDNUN

pup

PHP_LNT

REAL
REPLY
ROW_SIZE
SCREEN
SKIN

START_COL

START_ROW

STR

SYSUT4

Maximum number of HCﬁDES. Set by XREPLACE statement in

,sxrvnn.

Haxiuu. number of recharges and injection wvells. Set
by XREPLACE statement in EXTVAR.

Character variable that contains the identifier,
NUNH; except in MATRXED, then a temporary character
variable.

Number of colugnz to display at a timse in MATRXED,

Used to translate character data to nuweric data.

Maximsua number of nodes in X direction. Set by
LREPLACE statement in EXTVAR.

Haximum nusber of nodes in Y direction. Set by

. ¥REPLACE statewent in EXTVAR.

Maximuw number of nodes in observation wells. Set by
ZREPLACE satatement in EXTVAR.

Used in EDVAR vhen number of pumping periods, NREC,
NUMOBS, HCQDES are changed.

Contains character vaive for pulping period being
modified in EDVAR.

Haximum number of pumping periods. Set by XREPLACE
statement in EXTVAR.

Character variable that contains the identifier, REAL.
Recsgives value from PARNGT.

Number of rows in MATRIX array in MATRXED.

Identifier for terminal to receive output.

Substring returned to MATRXED by PEAL.

Current pointer to first column of NATRIX to be
displayed in MATRXED.

Current pointer to first rov of NATRIK to be displayed
in MATRXED.

Contains blanks, used vhen forcing data to the proper
format size.

File identifier for input data set being developed.
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TENMPC

TEMPCC

TEMPN

TENP_NUX

TEMP_NUM1

TENP_NUN2

TENPSTR

TRANSSTR

UPPER_CASE

UPPER_RANGE,

UP_LIMIT,UP1_LINMIT -

VAR, VARL

VAR_INFO

VERIFY

Temporary storage for character data.

Temporary that contains old character data vhen pumping
periods, NREC, NUMOBS, HCODES are changed.

Temporary storage for numeric data.

Contains integer value for NY in GTMATRX and EDMATRX;
othervise numeric value of data read by INPUT.

Contains integer value for NX in GTMATRX and EDMATRX;
othervise numeric value of data read by INPUT.

Integer counter.

Used in DATATYP routine to contain string returned from
the builtin TRANSLATE routine.

Used in DATATYP routine as pattern for use in the
builtin TRANSLATE routine.

Contains upper case alphabetic characters.

Conteins saximum value for response in INPUT.

Receives character data read by INPUT.

Character array that contains messages to display on
acreen,

Integer flag for Verify option.
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DATA DEFINITIONS AND INPUT FORMATS
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Card Column Format Variable ' Definition
Image :
.’3”’7"=’:’a”"’:"’ls.:"”'sﬂ=8"=!*="”=="=.=”=-=B=.===SS’==’=’=='=S

i 1-80 10A8 TITLE Description of problem

- o D — o S O e D Tl D T - —

2 1- 4 14 NTINM Maximum nuasber of time steps in
"a pumping period (limit=1GO0)»,

5- 8 I4 NPHP Number of pumping periods,
: Note that if NPNP>1, then data
set 10 must be completed.

(limit=20)s,

9-12 I4 NX Number of nodes in x direction
(limit=20)»,

13-16 14 NY ‘Number of nodes in y direction
(limit=20)»,

17-20 Ia HPMAX Maximum number of particles

: (1imit=3200)=,

21-24 14 NPNT "~ Time-atep interval for printing
hydraulic and chemicel output
‘data.

25-28 14 NITP Number of iteration parameters
: (usually 4<=NITP<=7).

29-32 I4 NUNMOBS Number of observetion points to
be specified in s following data
pet (limitz235)e,

33-36 Ia ITHAX Maximum allovable number of
iterations in ADIP or SIP (uaually
100 <=ITMAX<=200).

37-40 I4 NREC Number of pumping or injection
wells to be specified in a
folloving dats set (limit=50)e.

41-44 14 HPTPND Initial number of particles
per node (options=4,5,8,9).

45-48 I4 NCODES Humber of node identification

codes to be apecified in a
folloving data set (limit=10)s,
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Card Column Format Yariable Definition
Image

49~-52 I4 NPNTHV Particle movement interval
({INOV) for printing chemical
output data. (Specify O to print
only at end of time steps).

53-56 I4 NPHTYL Option for printing computed
: velocities (O=do not print;

l=print for first time step;

2=print for all time steps).

57-60 I4 NPNTD Option for printing computed
dispersion equation coefficients
(option definition same 28 for
NPNTVL).

61-64 I4 NPDELC Option for printing computed
changes in concentration (0O=do
not print; l=print). '

65-68 I4 - NPNCHV Option to punch velocity data
{option definition same as
for NPNTVL). VYhen specified,
program vill punch on unit 7
the velocities at nodes.

3 1-5 G3.0 PINT Pumping period in years.
6-10 GS.0 TOL Convergence criteria in ADIP
{usually TOL<=0.01).
11-15 G3.0 PCROS Effective porosity.
16-20 G3.0 BETA Characteristic length, in feet

(zlongitudinal dispersivity).

21-25 G5.0 S Storage coefficient (aet S=0
for steady flov problems).

26-30 G3.0 TINX Time incremsent multiplier for
transient flov problema. TINX
is disregarded if S=0.

31-35 G35.0 TINIT Size of initial time step in
seconds. TINIT is disregarded
if S=0.
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Card Column

Image

Format

Variable

—

Definition

36-40

45 -45

46-50

51-53

63.0
GS.0
G5.0

GS. 0

G3.0

XDEL

YDEL

DLTRAT

CELDIS

ANFCTR

Width of finite-difference cell
in x direction, in feet.

¥idth in finite-difference cell
in y direction, in feet.

Ratio of transverse to longitud-
inal dispersivity.

Maxiaum cell distance per par-
ticle wmove {value betveen 0 and
1.0).

Ratio of Transmissivity tensors
for anisotropic site
(T{yy) to T{(xx)).

. - e T D g A D S S N R N g N D G S SR S g S D g S g S A

11-20

21-30

31-40

41-350

I3

F10.0
‘'F10.0
F10.0

F10.0

NDECAY

DCYTIN

DENROCK

SORBST

I11-4

If NDECAY=l decay v¥ill be aimu-
lated, if NDECAY=0 decay will not
be simulated.

If NSORB=1 gorption ¥ill be
simulated using a linear solver,
if HSORB=2 gorption will be
simulated using the Langmwuir
solver, if NSORB=3 gorption will
be simulated using the Freundlich
solver, if NSORB=0 sorption will
not be simulated.

If NDECAY=l, DCYTIM2decay half
life, in years. If NDECAY=0,
DCYTIN=0.

If NSORB=1,2, or 3, DENROCK=density
of aquifer in gwm/cmd. If
HSORB=0, DENROC=0.

If NSORB=}1,2, OR 3, SORBGR ism the
value of Kd, in ml/g. If NSORB=0,
SORBQR=Q,

1f NSORB=2, SORBST is the sorbtion
saturation value for the Langmuir
solver. If NSORB=0, 1, or 3,
SORBST=0,



Card Faormat

Image

Coluan

Variable

Definition

SHISSIHSSIIS533SaszsﬂlSISlSBSS’SISSSRI:SIISB’.HS:83’.3"!:!3!'3!32IS!SHSS:S

S1-60 F10.0

SORBAL

If NSORB=3, SORBAL is the value of
alpha for the Freundlich isotherw,
if NSORB=0,1, or 2, SORBAL=Q.

A A D A U A R D e e e W W W e ew e D W mS R e e kR D N D P N R R W

9-12 14 FCON

13-16 I4

17-20 14 BTH

ISOLV=0 for ADIP algarithm and
ISOLV=1 for SIP algorithm.

IHEAD=0 for solute transport
simulation. IHEAD=1 for only head
simulation.

FCON=0 for confined aquifer
simulation. FCON=1 for unconfined
aquifer simulation.

TP=1 for hydraulic conductivity
input. TP=0 for transmisaivity
input.

BTH=1 for bottom elevation input
(unconfined aquifer simulation).
BTH=0 for saturated thickness
input.

{BTH=0 if FCON=0.)

. — D D D NS W S S N S A

See footnotes at end of table.
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Data Number of
get card images

Format

Yariable

Definition

1 Value of NUMOBS

(limit=35)e

2 Value of NREC
(limit=50)+=

3 a.l

b.Yaiue of NY
times the
ceiling of
NX/20
Alimit=20)+»

212

212,
2G68. 2

I1,
610.0
20G4. ¢

IX0BS, IYOBS

IX, IY, REC,
CNRECH

INPT_VPRN,
FACT_VPRN e«
VPR

111-6

x and y coordinates of
observation points.
This data set ig elimi-
nated if NUMOBS is
specified as =0,

x and y coordinates of
pumping (+) or injec-
tion (-) wells, rate in
ft 3/, and if an
injection vell, the
concentraticn of injec-
ted wvater. This data
set is eliminated

if NREC=0.,

Parsmeter card for
transmisaivity or
hydraulic conductivity.
If TP=0, array for
temporary storage of
tranamisaivity data, in
ft 2/a. 1If TP=1, array
for tewmporary storage
of hydraulic
conductivity data,

in ft/e. For an
anisotropic agquifer,
read in values of

T(xx) and the program
will adjust for aniso-
trophy by multiplying
T(yy) by ANFCTR.



Data .nu-her of

"set’ card images Format  Variable Definition

A E I EE I I I I S I I I I A E I S E R I E I S IS ISR I IR EESFSSESEISISOSITISEISIITIRZIIZISR

(limit=20)»

I11-7

4 a.l 11, INPT_THCK,
. Gl10.0 FACT_THCK e»

b.Value of NY 26G63.0 THCK
times the Parameter card for
ceiling of THICK. Saturated
NX/28 thickness or bottom
(limit=20)+ elevation of aquifer,

in feet., If BTH=0,
array for storage of
saturated thickness.
If BTM=1, array for
tewmporary storage of
bottom elevation.
a.l1 14, IKPT_NT,
G10.0 FACT_NT o»

b.Velue of NY 20G4.0 WT :

" _times the Parameter card for
‘ceiling of WT. Initial water-

. NXs/20 table or pctentio-
{(limit=20)» metric elevation, or

constant head in
stream or source
bhed.

a1l 1, INPT_RECH,

G10.0 FACT_RECH =«

b. Value of NY 20G4. 1 RECH Parameter card for
times the RECH. Diffumse recharge
ceiling of (-) or discharge {(+),
NX/20 in ft/s.

(limit=20)+
a.l1 I1, INPT_NODEID,
$10.0 FACT_NODEID e»
b.Value of NY 60I1 NODEID

Parameter card for
NODEID. MNode identifi-
cation matrix (used to
define constant-head
nodes or other boundary’
conditions and
stresses).



Data Number of
get cerd images

Format:

Variable

Definition

ZEIECEZEEC2EEISX TS S N S E I S SIS I I T IS R E R I E NS IS I EITAINTISIESISN

a8 Value of NCODES

(limit=10)+»

9 a.l1

b.Value of NY
times the
celiiing of
NX/20
(limit=20)#

10

I2,
3610. 2
I2

11,
61C.0
2064: 0

ICODE, FCTRI,
FCTR2, FCTR3,
OVERRD.

INPT_CONC,
FACT_CONC »+
CONC

III-8

Instructions for ueing
NODEID array. W¥hen
NODE1D=ICODE, program .
gets leakance=FCTR!,
CNRECH=FCTR2, and if
OVERRD ig nonzero,
RECH=FCTR3. Set
OVERRD=0 to preserve
values of RECH
specified in data

get 3,

Parameter card for
CONC. Initial concen-

‘tration in aquifer.

This datz set allowse
time step parameters,

' print options, and

pumpage data to he
revised for each
pumping period of the
pimulation. Data set
10 is only used if
NPHP >1. The sequence
of cards in data set
10 must be repeated
(NPHP -1) times (that
is, data set 10 is
required for each
pumping period after
the first).



Data Number of
set card images

Format

. Yarisble

Definition

a.l

b.1

c.Value of
NREC ++
(limit=30)+

12

1014,
365.0

212,
268.2

ICHK

NTIN, NPNT,
NITP, ITMAX,
NREC, NPNTHMY,
NPNTYL, NPNTD,
NPNDELC,
NPNCHV, PINT,
TINX, TINIT

IX, IY, REC,
CNRECH

Parameter to check
vhether any revisions
are desired. Set

- ICHK=1 if data are to

be revimed, and then
complete data set 10b
and c. Set ICHK=0 if
data are not to be
revised for the next
pumping period, and
skip rest of data aset
10.

Thirteen parameters to
be revised for next
pumping period; the
parameters vere pre-
viously defined in

the description of
data carda 2 and 3.
Only include this card
if ICHK=1 in previous
part a.

Revision of previously
defined data set 2.
Include part ¢ only

if ICHK=1 in previous
part a and if NREC>O
in previous part b.
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*+These limitas can be modified if necessary by changing the correeponding
array dimensions in the COMMON statementa of the program.

++Any vells set during cne pumping period continue pumping and injecting
during subsequent pumping periocds unless the rates are explicitly reset
in those subgequent periods.

+*The parameter card must be the first card of the indicated data sets. It
i® used to specify vhether the parameter is constant and uniforw, and can
be defined by one value, or vhether it veries in space and must be
defined at each node. If INPT_var=(0, the data set has a constant value,
vhich is defined by FACT_var. If INPT var=l, the data get is read from
cards as described by part b. Then FACT_var is a multiplicetion factor
for the values read in the data set.
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APPENDIX IV

UNITS SUMMARY TABLE



NITP
NUNMOBS
ITHAX
NREC
NPTPRD
NCODES
NPNTHV
NPNTVL
NPNTD
NPDELC
NPRCHY
PINT
TOL
POROS
BETA
S
TIMX
TINIT
XDEL
YDEL
DLTRAT
CELDIS
ANFCTR
DCYTIX
DENROCK
SORBOR
SORBST
SORBAL
ISOLyY
IHEAD
FCON
TP
1X08S
IYOBS
IX
IY
REC
CNRECH
VPRM
TRANS
or PERM
THCK
WT

=

percent
gec

ft

ft
ratio
ratic
yra
gm/cald
mi/g

af/y
mg/l

gpd/ft
gpd/£ft2
ft

ft

*

Iv-2

CONVERSION

. 001400463

1.34723 E-6
1.54723 E-6

MODEL

- S e

(limit=100)+
(limit=60)+
(limit=60)+
(limit=9850)+

(limit=5}+

percent

gec

£t

ft

ratio

betw 0 & 1.0
ratio

yrs

gm/cm3

al/g



RECH
RODEID
FCTR1
FCTR2
FCTR3
QVERRD
CONC

FIELD
UNITS

in/yr

*

(gpd/ft2) /£t

mg/l
in/yr

mg/L

- o e T

26.7918 E-10

1.54723 E-6

26.7918 E-10

-

MODEL
UNITS

ft/a

(ft/a}/ft
mg/1l
ft/a

mg/l

+These limits may be modified by changing the correaponding array
dimensions in the COMMON statewments of the program.
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APPENDIX V

INPUT AND SEnECTéD QUTPUT FOR TEST PROBLENS



APPERDIX V-i

INPUT AND SELECTED OUTPUT FOR TEST PROBLEN 1



=sx» TSO FOREGROUND HARDCOPY mww=
DSNAME=U11236C . LONGIS24 .CNTL

//u11834C JOB (7?27?77, TSO-TR-KONI ), KONIKOWRUN,
// TIME={Q,40),CLASS=4,

// MSGCLASS=X , NOTIFY==*
/*PASSWORD 7777

/*JOBPARM ROOM=C

/=

//KONI EXEC PGM=KONIGOG,REGION=15Q0K
//STEPLIE DD DISP=SHR,DSN=U11236C.KONI.LOAD
//FTOGEQQ1 DD DSN=U11834C.LONGIS24.0UTLIST, UNIT=STORAGE,

/7
¥4

//

//FTOS5F0Qt DD *
BABYLON, LEVELB,CHLORIDE
313620
.25

3
10
o]
e}
8 4
1016
1026
829
929
1029
1128

Q46
045
045
044

043,
. 841
441

041
041

C4a0.
.439.

Q3s

038.
.38
.736
L7238,
-934
.733
032.
.821

cas8
Q36
038
034
orck]

o3

030.
028.
o28.
027.
.327.

027

026.
.425
Q24.
.823
.822,
.322.
.621

025

Q23
Q22
Q22
Q21
o]

.646
.945
. 345,
.544

SPACE={TRK, (5C,5C)),DISP=(MOD,CATLG},

SPACE=(TRK, (50.50)) ,D1SP=(MOD,CATLG),

t1
.01
c
0

.072
.Q72
Q72
072

. 1447

DCB=(RECFM=VBA ,LRECL*133,BLKSIZE=T7448)
//FT10FO001 DD DSN=U11834C.LONGIS24.GRAPH,UNIT=STORAGE,

DCB=(RECFM=FB, LRECL=8C,BLKSIZE=T480)
//FTOTFQOY DD SYSOUT=B

g

1

4
4
4
4

1.0

¢

243,

540.

738

832
730.
728.
628
927.
426

824

0

<

. 646 .
. 945,

345

.544 .
243.
.841
L4481
540.
438.
.738.
.038
.736
T735.
.934
.733.
.832.
.831
730.
729.
828
$27.
327.
426
.429.
.824.
.823
822.
322.
.621

0

4

4C.0GQ0S

9]

o

€46,

245

243

.841
.441
540,
439.

738

.038
.736.

735

824

0

Q000

o]
o]

[sReNoRel

0

345
544

.243,
.841
.441
540.
4398.
.738.
.038

736

.T38.
.834,
733.
832,
.831
730.
729.
.628
927.
327,
L4286,
425,

834
733

327
426
42%

.824
.823.
822.
322.
.821

823

2322.
3az2.
.621

Q

Q

.646
.945 .
.345.
544.

945

.345.
.544.
243.
.841
.441
540.

439

738.
.038
.736
736.
.934
.733
832.
.B31
730.
729.
.628,
827.
.327
.426,
.425.,
.824
.823
822.
322.
.621

832.
.831
730.
722,
628.

927

0

1

c.

o

. 846
.945
345,
44,
.243.
.841
L4411
540.

243

-841
. 441
540.
.439.
738.
.038
.736
73%5.
.934
.733.
832.
.83t
730.
729.

628

.927
.327.

426
425

.824.
.823.
822.
322.
-621

0

3 100
1.1.1E8 500 50C

<

. 646
. 945
345.

544

439

738.
.038.
.736.
. 735
.834
733.
832.
.831
730.
728.
-628
.927
327.
.426
.425
824.
.823.
.822.
322.
L6821

735

934
733.
832.
.831
730.
729.
.528
.927
327.
.426
.425
824.

823
822

322.
.621

0

o]

.646
.945
345.
.544.
. 243
.B41
.441

243

-F 3
L4419
540C.
.439.
738,
.038
.736
.735.
.834

038
736

C

.646
.845

.831

.628
.927

.426
.428

821

4

c.

0

345.
544
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ONOOOO0O00V00000QCO000CO00CO00000DOND

CHDOOODO00000000000000G0O00000HNNE

0.008400
0.008+00
0.00E+00
0.008+060
0.008+00
0.008+00
0.000+00
o. 008400
9.008+00
. 008400
o.0ak+00
o.008+00
o.008400
a.00R+00
°.00E+00
a.00800
8.008+00
o.00E+a0
a.00E+00
°.Q0E+00
o.00R+00
9.00E+00
o.00Re00
o.00t+00
a.008+00
o.008+00
0.008400
0.308+00
0. 008+00
0. 30E+00
9.00E+00Q
2.008+00
a.00K+00
L-x-17 £1-1.]
a.00K+00
o.008+00
o.00K+00
¢, 00U+00
©.00E+00
o.0ag+00
©.0aE+00
0.000+00
o._ocogeoe
9.00E+00
9.008+0¢
0.00R400
0. 008400
0.00N+00
9.008+00
. 008+00
9.90t+00
9.008+00
o.000+00
a.008+00
0. gog+a0
9.000+00
a.00f400
0.cog+90
9.008+*00
o.008+00
o.oog+oe
¢.c0f+00

ONOUO0O0G000RN0A00OO0000000000 NGO

ONMOO000C00O0C0DO0ODO00ORGOOO0000Q0OOMNG

V-9

5. 00E+00
2. 008 *00
9.008+00
9.00E+00
[-n-1-] £2-1-]
0.00E*0Q
0.90E+00
0. 00E+00
9.00K+00
0.00E+00
0.00R+30
o.0008+00
0.00E+00
2.000+00
d. 00«00
0.00R+00
9. 00R+00
o.000+00
Q. 000+00
0. 008+00
0. 000 +00
2. 008+00
d.002+00
0.00E+Q0Q
0.00R+20
0.008+00
o.00K+00
3. 00R+00
&.00E+00
0. 00k+00
9 .008E+00
2. 90R+00
o.00R+00
3.208+00
Q. 0008+00
a.0QE+00
o.00R*00
a.00K+00
9. 00k+00
S.008*00
3.30E+00
a.000+00
45.00K+00
a.000+00
o.00k+00
¢.00K+00Q
0.00E+00
o.008+00
G . 00R0+00
a.00Es00
0.000+00
Q.00E+00
9. 000+00
0.00E+QD
0.008200
o, 00k+00
0. 004+00
a.00&+00
0.00¥+00
0.00E+00
9.00%+00
a.008+00

ONDODOOOO00DQUOO0000POOCOO0O00OVANG

GNDOOOO0QVVO0000000000C00QOCOONG

Q.00E+00
9.00E+00
0. 008+00
0. 00R+0OG
Q9.00Rk 00
L-39-1- £1-2-]
2. 00 +0%
. 40000
0.004+00
Q.00R*00
9,.008+00
9.00E+00
0. 008+00
9.000+00
. 00E+00
0.090E+00
Q.00K+00
.000+00
a.00l+00
0. 00E+00
0. 00E+*00
Q.00E+00
&.000+00
0.008+00
2.000+00
9 .00R+00C
9.000+00
o.00K*0Q
9.008+00
17 £.2-1-]
&.oage00
2. 208%00Q
3. 00K+00
4.008+90
Q.00U+00
Q.00E+00
4. 00E+00
a. 0000
o.c08+00
Q. I0R+00
- 2-1 £0.1.]
0. o00R+00
0.008+00
9.008+00
0. 00R+00
9. 00R+00
9 .008+00
9.008+00
8.00R+008
L--1.1 £ 1-7-)
Q. 00E+Q0
Q. 90E+00
4.008+00
(- -1-1 £2-1-]
o.ocd+agd
0.00H+*0Q0
¢ . 00E+00
S.00E+00
0. 00H+00
0. 00E+00
o, 008+00
¢.00k+00

ONOOUDQQGO0000000000000000C0003OND

ONMO0O0O000000000000000RROOGO0AO0OND

& .00E+00
0. 008+Q0
0 .40E+*00
Q.000+00
0.00E+00
0. 00E+08C
0.00E+00
0. 00E+00
0. 00E+00
¢.00k+00
¢, 00800
2. 00l*00
o.o0k+00
¢ . o0f+00
a.o0lk+00
a.00E+00
0.00E*»0Q
o.00E+00
o.00R+00
0.00R+00
0.00E+00
Q.00K+00
6, 008+00
a.000+00
9.000+90
o.00Rv0Q
0.00E+C0
0. 00E+00
0.00€+30
¢.00f+00
o, pof+00
0.00E+00
9.000+00
9.008+00
0.000+00
0.00k+00
o.00E+00
0. 008400
0. 00E+00
o.000+00

0.000+00 -

0.008+00
9.008+00
Q.a0f+00
0.00E+00
8. 00E+00
Q. 00g+00
Q.u98+00
0. 00€+00
o, 0a%+00
0. 05i+G0
©.00E+00
0. COE+00
4. 008400
9.00f+00
o.00K+00
o.00E+00
. 00E+00
o.000+00
o.00K+00
3. 008400
9.000+00

CHOOOOO00000R00000G00QO0000000G0KMND

OHO0O0000000O0ODO0D00GDC00ODO0C0DOND

0.00E+00

Q. CoL+00

T

0. o00Re00

0.%0k+00

¢.00fv00

0. 00E+00

°.00k+00

9. 000+00

2.000+00

0.008+00

S.008+00

o .00E+00

3. 00E+00

4. a0Re00

9. 008+00

0.00K+00

Q.00K+00

0.00K+00

9.00K+00

9.000+00

o.00R+00

¢.30E+00

4. a9+ 00

3. 008R+00

9.00E+00

3. 00R+00

0.008+00

2.008+00

9.00Rk+00

0.008+90

ONMNNNNUNRNNRBNNNRNBMENEBNHONBNRBNRBUONNEN O

0000000000000 0000Q0000000C000000

0.008+00
0.00K+00
¢.o0k00
o.008+00Q
o.0Qk+»00
Q_odogs00
0.008+00
0.00K+00
o.00k+*00
9.0af+00
9. o080
¢.000+00
o.00lk+00
0. sak+00
2.00k+00
3. pol+00
Q. 00l+00
9.0ad+00
0.00R+30
©.00f+00
o.00R+00Q
9,.000+00
a.00k+00
2. 00f+00
<. 00E+00
2. 00f+00
. 00E+00
9.00l+20
©.00E+00
9.00l+00

0.008*00



YERTICAL PEAMEABILITY/THICKNESS (FT/(FTesEC)}
Q.00

9. 00E+00
o.Jd08+00
0.ag+a0
Q.00k+00
a.008+00
o, aQE+00
9. 30E+00
2.008+00
.008+00
2.000+00
9.008+00
4. 008+00
o, 009+00
0. 004+00
. 000+08
¢.000+00
6. 908+00
°.908+00
0. 008+00

49. OF NERE IDENT.

THE FOLLDOWING
CeOE wo.

CADES SPEEIVING »

ASBIGHNMENTS HAVE ZEEN MaADE:
AMCHakan

LiAKANCE SUukCE Comc.
1.0008+00 2. 000E*00
T.28058-02 2. 4000402
T.IIOI-QE 4.0000+02
T.2400-91 31.5008+02

T.2404-0% 1.3898+92

0.008+00 0.00H+08 0.00E+00
o.008+00 0. 00E+00 0.008+00
1.000+00 1.000+g0 1. 008+00
1.000+20 1 .00E+00 1. 00€+00
1.000+090 O.00R%40 O.008+00
0.00H+08 & . 000439 O.008+00
1.008+00 ¢.00Q+00 0, 008+080
0.008+0® 0.0¢8+00 0. 0cH+48
1.008400 0.008400 O.000+00
9.004400 0.008+¢a 0.00E+00
1.008+08 §.008+00 O, 00R+00
¢, 008+68 ©.008+00 0, 90E+90
1.908+00 0.008+00 0.000+90
0.000+99 90.008+0¢ &.000+00
1.008+08 0.908+00 0.000+90
2.006+00 0.6000+00 O,.008+00
1,000400 ©.008+%0Q 0O.00€+00
4.008+00 O.00E+06 O.00E+00
1.000+00 O.000+490 &.008+00
0,008+99 ©.000v00 0.008+00
1.008+04 ©_00N+00 9.000+00
0.008+0¢ ©¢.000+00 0.000+30
1.000+00 & . 000+00 O.000+9¢
0.000%Ce ¢.900+400 0.008¢00
1.0cE+00 0.008%00 0o.008+00
0.00E+00 0.008v00 O.008400
1.600+00 4.00E+0C O, 008400
2. 008+90 0.008+00 0O.000+00
1.00R+08 &.088+00 0. 008+00
@.000%00 0.00R+00 0.00E+00
1.000+006 0.000%00 0.000+00
0.00E+00 0.008+00 O.0GEc00
t.000+00 0.008+0G O.008400
0.008+00 0.00¥+00 O.008+00
1.000+00 0.008%00 G.000+00
0.004+00 0.00E+00 §.00M+00
1.000+80 0.00R+00
0.000+9¢ 0.00E%00
1.000+00 0.008%00
8, 3aK+80 O.008+480
1.908+¢0 &. 000400 O.04E+80
0.904+90 &.008+00 0. 008+00
1.008+60 & .%0R+a8 o, 008+00
S.008+400 0.008+00 0. 008+00
1.008%30 0.008+00 O.00N+00
Q. 00E+20 0.000¢00 O.00E+00
1.000°00 4.000+00 O,00E+a0
¢. 008400 B.008+00 O, OAE+00
1.008%00 0.008+00 ©.008+00
0. 000+00
9.901+040
0.000+60
1.900+q0 &._s0E+ae o.0el+00
2.008400 0.908400 0©.008+00
<. 00Ev00
o, 000400
¢.00R00

0.908+00 0.008+Q0
¢.008+*00 0.008+00
1.200+00 1. 20E+90
1.008+00 1.90H+00
2.008+0¢ o 0OR*00
2.000+08 O, 00E+30
o.00g+00
. 900+00
©.008¢00
9. 00R+00
9.00g8+*00
9.000+00
o.0o0f+e0
9. 00E+00
G.000+00 9, 00H+90
0.o0#+00
0.008+00
0.008+00
0.00K+00
. 08R+00
0.008490 & 08E+00
a.008+30 &, 008c04
4.008+00 0o.00R+O9
9.008+086 o .008+68
9.508+00 0.00E+00
9.008+00 o, .008+00
Q.008+00 0,000+00
9,.088400 o,008+00
9.000+38 o_00E+a0
9. 008+90 o.c0E+00
0.008¢00 O.00R+00
0.908400 0. 00R+00
0.008+00 ¢.00H+00
0.008+00 o&.008+00
0.398+08 O.00+00
9.000+00 0, 00E+00
@ . 008+96
°.g0ke00
a.00g+00
o, 08Re08
2.208+00 g, 3ag+ee
0.000+00 0. 0CE+9Q
6. 000+06 0. 00Kv00
@, 008+8¢ O, 0OR+00
9.004+00 o.00E+00
0.000+98 O.gof+00
0.00E*00 0.008+00
0.000+00C o, 00E+00
0.000+96 a, A oo8+00
©.008+90 o, 00d+00
. 008290 o.00l+00
2.008+00 0.000+90¢
9.004+68 0. 00008
2.000+0¢ 0.008v00
o.000+06 0 _ood+00
0.008+00 0.000+00
¢.000400
0.00E+e0

V=10

a.008+c0
9.008+00
1.00g+00
1.000+00
¢.00d+00
1.00%+00
9.008+00
1.a08+00
9.008+90
7.008+00
0.008+00
1.000+00
9.008+00
1.00R+00
8. 000+00
1.900+00
09.000+00
1.008+00
2.00E+00
1.008+00
&.008+00
1.000+00
9, sage00
1, 0ag+008
o.000+00
1.008+00
9. 000+00
1,000+00
2.00d+00
1.008+00
. 008400
1.a08+00
2. 008+00
1.008+00
9.008+00
1.00R+00
¢.8AR+00
1,808+00
o . sali+o0
1.00E8+00
0.0 +00
1.00Es00
o, 0cE+00
1, soleon
. 09k+00
1.000+08
0.008+90
1.008+00
o.00d+00
t.000+00

o.008+00

S, 00000
1.000+00
T.28k-02
0.0Q00+00
9.000+00
9.008+00
o.00dv0d0
5. 003+00
o.00l+90
9. 00R+00
0.00E+00
a,008+00
9.901+00
0.00E+*00
o.00R+00
°. 00000
9.008+00
0.000+00
9, 08E+00
9.00E+00
o.00R+80
°. 00000

o.008+00

@ .008+00

% . 3004+00
9. 00ds00
°.00lde00
0. o0le08
0. 008400
1. 0o0@+a0

0. 000+00
1. 000+08
T.188-02
. 5308+00
4.000+00
2. 00*00
¢.o0dvo8
&.ool+00
Q. ood+00
¢.e0gro00
9. 08E*00
o.o0R+a8
e, 0ok +00
0. s0N+00
4. 00E+00
2.000+00
9. 088+00
9, goR+00
¢.o0k+90
o._osl+00
o.00k+00
2.000+00
2.000+00
0.000+00
9. 008+00
@.008+00
?.00d+00
¢.aof+00
¢.o0le+00
t.o0dsa0
. salre0



MEAD DISTRISUTION - ROW

NUMBER OF TIME STEPS = 2
TIME(SECONDS} Q. 00000E+00
TIME{DAYS ) . 0.90040R+00
TIME[YEARS) * 9.000000+0C
9, 5000000 ©. 0000000 9.0000000 Q. 0. o000 o.0000000 0.3000000 Q.0000000 2 . 0000000
e, L] o.00 2,0000000 @ . 0000000 0‘6000006 ¢ . 0000000 ¢ . 0000000 ¢. 0000000
S.0000000 45.8000000 A B000000 45.5300000 46.5000000 46.0000000 S00000Q 45, 8000000 48.3500000
48, 8000000 4§ 8000000 4. 3000000 44.4000000 44.6000000 44.8000000 48.8000000 0.0000000
0.0000000 4. NOOOO0OQ 45 000000 AL 1000000 4K.FQO00C000 4K.POOOOOC 4E.F00000Q 45.0000000 4E.5000000
45, B000000 A% 4000000 4% 000000 45 . 3000000 45 . 000000 4K .3000000 &l S000000 0. 0000000
0.0000000 45.3000000 AF. 3000000 43.3000000 45.3000000 45._3000000 4E.3000000 4%.3000000 48 . 1000000
45 .3000000 45.3 L1 2 e 46.3000000 4E.3000000 45.3000000 45, 3000000 9. 0000000
o. ‘4.8 ® 24 5000000 A4.5000000 44 .5000000 44 5000000 44 .3000000 44.%5000000 44 000000
LL I ] e 448 ¢ 44 3000000 £4.5000000 44.3000000 44 3000000 44 . 5000000 ¢ . 0008000
0.0000000 41.2 43 o000 £3.2 3.2 43,206 43.2000000 £3.200000C 431.2000000
43, 2000000 41,.2000000 4], 1000000 43.3000000 4J.2000000 43.2000000 4].2000000 0.0000068
o. .00 41 41 .80 41.5000000 41.3000000 41.3000000 31.3000000 41 $000000 81.3000000
41, 3000000 41 3000000 41_R000000C 41.5000000 a1.20 41.8 41. 3000000 ¢ . 0000000
2. 0000000 41 4000000 41 . 4000000 1.4000000 1.4G00008 41, 4000000 41 4000000 41 .2000000 41 4000000
41.400000¢ 41.4000000 4] 4000000 41.2000000 41 4000000 41, 4000000 41, 4000000 2.0000000
0 . o000000 40, 5000000 LY- I ¢ 80 . -1 AD . 5000000 40, 5000000 40 3000000 40 . k000000 40 . EDOOGDO
40 . 3000000 AQ.%000Q000 40.8000000 20.6000000 40.% sc.§ 4c. 000000 0. 0080000
©.0000000 I3, 8000000 I%.4 3.4 ©  39.4000000 3% 4000000 1F.A000000 3I¥.4000000 3%.4000000
a8, A% .4 38 .4 0 39.4000000 )% . 4000000 33 .40 In. 8 L] a. 0000000
¢.0000000 34.T700000C J5.7000000 14.7000000 33.7 e 3a.7 35 .7000000 3J4.7000000 J8.7900000
3.7 9 J3.700 is .7 A5.7000000 14.7000000 13.7000000 311.7000000 9. 0000000
e, 38. sl. 3&. as. 3..096‘000 33.0000000 J8.0008560 315.0000000
1% . 0000000 13.000% 3. 38 . 900000Q@ 3I1.0000000 38, 8. 9.0000000
. 5.7 il.: 38.7003000 J5.7000000 J§.7000000 J16.7000000 31.700Q000 38.T600000
38.T00 3s.7 o¢ 3%.7 16.7000000 23 7000000 35.70 a%. 7 00 ©. 0000000
9.0000000 133.7000000 15.7000000 1I5.700 1%. 70 15. 7000000 3§, ToOOOO00 37 TOOOOOGO I . 7000000
35 . 7000000 J1%.7000000 3JI§. 7000000 3I%.T0 k.70 3.7 38.7 [T °.Q
0.0000000 4. 8000000 34 3000000 34.900000C 34 3000000 J4.3000000 34.5000000 34.5000000 34,3000000
34.9000000 J4.2000000 34,.9000000 34.9000000 J4.% Ja.n 3.9 o Q.00 [}
9.0000000 13.700000C II TO000GC 3I3.7000000 33.7000000 13.7000000 IJ.700000¢ 3I3.7000000 313.7000000
312.7000000 31,7000000 I3 700000¢ 3II,T000000 JI3.T70000QC 33.TO00000C 33.7000000 T.0000000
9. 2000000 312 . 5000000 312. 2000000 32 .8000000 22.8000000 3z. ¢ 32.8 32.8 < 22.8000000
3z, 2.8 ¢ 312.3000000 32.8 32.80 311.8000000 32 4000000 9. 9000000
9.0000000 I1.4000000 31, 3000000 31, 31. 9 1.8 31.83000000 I1.8000080 3J1,.3000000
3. 8000000 J1.8000008 J1. 5000000 31.3000000 1.8000000 31.200000C¢ J1.48000000 a.0000000
©.0000000 30.7000000 30, 7000000 130 7000000 JO. 7000000 30.7000000 10.T000D00 0.7000000 310.7000800
1¢. 7600800 J0.TE00000 3Ig.7000000 J10.7000000 3I0.T7000000 3I0.TOCOQ00 30.TONCO0O 0.000000¢0
9.000 29.7 29 .7000000 29.7000000 214.7000000 1I3.7000000 25.7000000 29.7000000 2970000400
1% 7000000 2¥.T700000C 20.7 o 73.7 L .7 9.7 19 . 7000800 0. 0000000
0, 0000000 15.8 e Is.¥ F1 N . 215. & 28.8000000 24.00 8.
3.8 25.80 18 . 2a. 24 .80000000 14. 8 8.5 L] 9.0000000
9. 7. 7. 27. 27 .9000000 17.8 2%.8 e IT.0 e 27 .9000000
27.9000006 27,30600000 27.35000000 127, 27.3%9 27. 00 27. 3000004 0.0000000
9.0000000 27.3000000 27.3 27.3 27. 2. 1.2 L1 27. 7.3 &
27. 38 7.1 o8 27, 27.3000000 27.3000000 27.3000000 27.30 [} [ -1 -]
0.0000000 25.4000000 25.3 16 .4 000  15.4000000 14 4000000 2£.4000000 25,.4000000 24.4000000
28.4 0. o I0.4 24. 4 26. 4000000 15.4000000 3%, 4000000 Q.0000000
2.0000000 25.4000000 1§ 4000000 2%.4 ¢ 2. 400 8.8 o 2%.4 8.4 0 25.8000000
i..' an. a0 1% ,.4000000 2E.4000000 2§.4000000 JI5.4000000 25.4000000 Q. 0000000
©.0000008 24,3000000 321.38 0 243 4.8 o 4.8 FL h. 1!.‘000000
24 . 3000000 24.3000000 214 3000000 724.3000000 34.08000000 24._3880000 24 3000000 0.0000000

3.4 o

23. 8000000

21. 30004000

23.8

3.8

23.

23. 8000000

v-11

23. 4000000

13. 4000000

11. 3000000

11.3000000

23. 8000000

9.0000000

23. 8000000

9.9000000

4% . 5000000

43

a4

41

L

40

n

s

34

32

. $000004Q
. 3909000
. 5000000
. 2000000
. 8000000

4000000
-Soo0p00
. 490%000
.?Oﬂﬁﬁoﬂ
. 0000000
. T000000

. T20Q000

. 1090000

e y-1-1-1.1.7.]

. 1000800

1.8000000

38

27T

. T000000

. To00000

. 1000000

27.30000400

21.

- 4000000

. 4000000

. 3000000

4000000



0. 0000008
22. 3003000
0.0600000
22. 3000000
D:‘s;ﬂﬂco
2t . 3000000

8. 9000000

21. 10Q000C
22 . 4000000
22 . 3000000
32:3000’00
21. 8000000
21.n000000

4. 0000000

32, 8000000 11.8000080

22.8000000 22.8000000

22.3000000 322.3000000

12. 8000000
11.8000000

23. 8000800

12. 3090000

22.3

‘22. 3000080 22.3000

21, 8200000 21.8000000

21.8000000 21.8500000

©. 0000000 0. 0000000

12.30

21. 0000000

11. 8000000

22.3 Ll
11. 000000

21.9000000

22.2000000
21. 8000000
22.300000¢

22. 3000000

21. 0000000

21. 8000000

9.

o.

ITERATION PARAMETERE
2.5038~03 ¢.,13
9. 0a0k+00
0. 000E+08

COANCENTRATION

HUMBER OF TIME STEPS

TIME(S
CHEM TIMELS

SHEM. TIMEIDAYS]

CHEM.

MO. MOVES COMFLETED

o.0000
©.0008
a. 0000
0. 0000
¢. o000
c.o0800
0.0000
0.0600
& .0a00
0. 0000
o. 9000
o.0000
Q. 0000
&.0000
& . 0000
e.0000
©.0000
0. 0000
9. 08090
&.0000
2.0000
©.0000
9.0000
¢. 0000
&. 08000

¢ . 0000

Tcames)
ECONDS)

- auaaE

o.0v00
. 6000
0. 0000
0. 0000
0.0000
o.g000
0.0000
¢.o0000
¢ .p000
©.0000
0. 0000
0.0000
o.a000
©.0000¢
¢.0000
©.0000
0.0000
a.0000
©. 0000
Q.0000
0.0000
9. 9000
. 0000
¢. 0000
o.0000

<. 9000

9. 990£+00
0. 000R+00
o .000l+00
o.000t+a0
8. 0008408

-]

e3 1.8748
0.00084+00 0.000§+00
9.0008+00 0.0008+20
&.0008+00 0.000K+00
&.0008+40 0.000E+00
0.0000+00¢ 0.0038+00

e. *

o2 %.0878-02

9. 0000000
Q. 000000800
¢ . 00000 E+00
©. 000000400
0. 30000ErQ0

©

0.0000
¢.0000
&.0000
0.0008
Q.0006
o.go00
Q. 0000

0. 0000

‘¢, a000

0. 0000
¢ . 0000
o, 0000
9.0000
¢.0800
9. 0000
& . 0000
0. 0000
0. 0000
o . 0000
¢ . 0000
¢.0000
Q. 0000
2.0000
°.0000
9, 0000

©,0000

1.3008-01 3.
o.
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5. 8327

§.134]

. a2

T70.4078

10,8420

T0. 8838

a8, 3432

42.0223

§2.9487

1% .8812

. 0000

TE.T3480

TV, 2322

TE_T160

TE.BR24

40.8833

TH.BAT

6. 0809

TH.5077

78.5202

T8 .93898

TE. 1878

18.7878

78.3080

T8.0883

TH. 4956

Te. 0811

TE.9Tad

78,1873

T4.B1T8

T2 4838

[ 10 S0t

a4 . 9983

X1.T113

Q.0000




CONCENTRATION

NUMBEN OF TIME STEPS

9 L] [ ] L] [} [] ] o L]
-} L o ] -] [-d BN -3 L 2 3 L
L) L] -] -} L) o -} [ 1] & 23 (1]
L -] [} -] o L 3 124 e T 103
-] L] - -} L] -] 4 17 13 T (11
L, o L] ] 9 L] ] § 118 L 1] Ta ”
[} a L] o o -] T 113 L 1] T L}
-] L-] -] (-] Q -] (L] t1o [ 1) T 21
] -] L} -] Q 1 1" 118 it 17 ”
o -] -] o -] 1 12 108 62 77 a7
-] -] o -] -] t t2 110 81 &t L B
] o 9 a o t 1T 107 52 0 i) ]
o ° -] o o 1 12 [ F1] L L} 1] T
L] -] L -] ] 1 13 192 52 7 a8
-] -] [} a o 1 LE L2 53 7. [ L)
° [} ] L] ] 1 18 ” [ 1} 7S 53
¢ -] [-] o L) 2 17 " (1] TE (1]
] -] -] Q L 1 10 3 [ &) T [ X-]
-] a -] -3 o 3 1 (1] [ 1] TE ™
-} -] o -] ] 3 22 '!l (1] Te T
.9 [ ] Q -} L 3 213 [ ) L] Te kl i
-} -} Q -] k-] 3 24 [1) 78 ™ 7T
-] a o @ ° L] 27 [ 13 ™ kh 78
[} -] [} L] 1 L] 22 as " T4 Ta
L -] o -] 1 [ ] I8 52 10 T8 T2
-] g .o -] 1 . 23 T a8 T2 10
° L) o [] 1 ] 3 bk | [ L] (1] a
L] 1] L] L) 1 L S ] (1] i &) L 2] L &)
-] o -] o 1 3 18 a8 43 ak 42
-] -] o -] (-] 1 T 8 319 22 s
-4 -] 9 [ L L L L -3

CHEMICAL MASS

BALANCE

MASE [N AQUNDARIKS
MAES OUT ROUNCARIES

1.77

=1.51938K+08

e o © O o o o

» H 4 W N L

" e W

© © o o o © ¢ o°

o © © © © © 0 © ©o O

o © 6 o o O o o O o

¢ © o © o 0 o O 9 © O ©

L)

® o 9 ©

e o 0o o O & © O 0 © & ©0 O © 0 O © 0 O ©° O

e o o0 © o o

o o ©

o & @ 0 0 90 O & ©0 6 O o

o o o©o ©°

o ¢ & © © © o © O

o

o o ° o

o - Q [-)

o o o ©o ¢ o a o 9

-] o ¢ o © ° o

[
1
MASS FUMPED IN = 0.00000K+00
MASS PUMPED QuUT  =2.3TVIEE+ON
INPLOW MINUS QUTFLOW H 1.713073R+10
INITIAL MASS STORED t ©0.00000E+Q0
PREEENT MASS STORED 1 1. 470
CHANGE MASS STORED 3 1.470
COMPARE RESIDUAL WITM NET FLUX AND MASS ACCUMULATION:
MASS BALANCE RESIDUAL v I.58902E+04
ERROR {AS PERCENT] L] 1.48T13E+01

V=25



SARYLON, LEVELE,CHNLON1IDE 008000
TIME YERSUS HEAD ANDP CONCENTRATION AT SELECTED OSSEAAYATION POINTS
PuMPING PEALOD NO. [ ’

TRANSIZNY sOLUTION

ous . WilLL ND. X ¥ n HRAD (FT) CONC. (mE/L]) TImd [YRARS)

1 [ 4
L s.0 9. 000
1 128.0 3.488
2 134. 4 s. 871
3 127.8 10.000
aNs . wiLL N9, X ¥ » Waan (PT) CONC, (MER/L) TiwE (rEARS)
2 19 18 .
] 33,7 a.0 o,
t 33.38 ¢.2 3
2 331.3 7.5 .,
3 I3 8.9 0.
205 .wELL NO. x A ] NgaD (PT} CONE. {MEB/L) TIME (YRARS)
3 18 28
o e.0
1 o.9
2 5.2
E 12.%

MISSAGE JUMMARY : MESSAGE NUMBER - COUNT

108 [ RR! ar avER

Va26



APPENDIX V-B

INPUT AND SELECTED OUTPUT FOR TEST PROBLEN 2

v-27



xsx» TSO FOREGROUND HARDCOPY #»==
DSNAME=U11236C . LONGIS22. CNTL

// TIME=(5,0), CLAss-K
// MSGCLASS=X NOTIFYs=*
/*PASSWORD 2777

/*JOBPARM ROOM=C, FORMS=9001

TYPRUN-HULD

/=

//KONI EXEC PGM=KONI&OG,REGION=1500K
//STEPLIB DD DISPsSHR,DSN=U11236C .KONI . LOAD
//FTOGFO01 DD DSNaU11834C . LONGIS22.QUTLIST ,UNIT=STORAGE,
SPACE=(TRK, (50,50)}),D15P=(MOD,CATLG),
OCB=(RECFM=VEA,LRECL=133,BLKSIZE=7448)

//FT10F001 D0 DSN=U11834C.LONGIS22. GRAPH,UNIT=STORAGE,

’/

¥ SPACE=(TRK, (50,30)),DISP=(MOD,CATLG),
DCB-(RECFM-FB.LRECLlSO.BLKSIZEsTAAO)
//ETOTFOOt DD SYSOUT=R

//FTOSFO0Y DO *
BABYLON LEVELE.CHLORIDE

3
10

8 3 -0.
8 3 -0.
10 3 -0.
11 3 -0.

Ca1.
040.
Q38.
038.
038,
036.
035.
034,
©33.
Q32.
o31.
Q30.
029.
028.
027.
027.
Q26.
028.
024 .
023.

1 18 313620

.01

.25

.038
.736.
L7385,
.934
.733
.832.
.831
.730.
.728
.628
.927
.327.
. 428
L4258
.824.
.823,

c.

¢

400C.
240.
350.
320.

. 646,
. 945
.345.
.544 .,
.243.
.B41
.44
.540.
.438.
.738.
.Q38
736.
735.
.934
.733.

832

.831
730.
.728.
.628
.927
327.
.426
-425.
824.

a23

o

[aRaNoRe

C

846,
.945.

345

S40.

439

738.
.Q38
736,
738.
.934
733.
.832
.831
730.
729.
.528
.827
327.
.426
42%.
824.
.823

4
i

40.0005

o

646.
945,
., 348,
544,
243.
.84
.44

544
243

.841
441
540.
.439.

738

.Q38

736
735

.934
733.
.832
.83t
730.

729

.6828
.927
327.
.426.

425
824

.B23

7

1.1.1E8B

Q.

o

648.
945,
345.
.544 .
.243.
.841
.441
540.
438,
.738
.Q38
.736
.735
.834
733.
.832.
. 831
730.
.729.
.628
-927
327.

426

-425
-824
.823.

3 100

<

646,
945.
345.

544

243.
.841
.44
540.

438

729

.628
.827
327.
.428 .
L4258,
.824.

823

8 4

500 500
C.

0

646,
.945.945 .
345.
. 544
243.
.841.
.44 1
540.
,438
.T38.
.Q38.
.736
.738.
.934,
733.
832,
.831
730.

945

738

038.
.736.

735
934

733.
832.
.831
730.
.729.
.628
.927.
327.

426

&24

.823

9] o]
646,646

345.345%

841.841

. 441,441
540.540.
.439.439%
.738.738
038.038.
736.736.
.735.735
.934.934
733.733.
832.832.
.831.831
T30.730.
729.729.
.628.628

827.927

425.425

.2

o}

. 646

945

544

038

736,
L7358
.834

730.
729,
.628
.927
327.327.
.426.426.
428.

426

.428
.824.824.
.823.823

0

. 646
.845
345,
.544.544,
243 .243.

345.
.544.
243,
.841
.441
540,
,438
. 738

243

.841
. 441
54Q.
L439.
.738.
.038.

736

733
832

327.
.426
.425
824.
.823,

B24

o

.646
.945.
345.
544,
.243.
.841
441
54C.

439

738.
Q38
.736.
.736.
. 934
733,
B32.
.831

738

.934.
. 733.
.832,
.83%.
730.
T728.
.628
.827
327.

831

823

o)

.646

245

345 .
544 .
243.
.841
441
540.
. 439

738
038
736

.735

934

733.
B32.
.831
730.
729.
. 628
.827
327.
.426
.425
.824
823.

730.

729

.628
. 927
327.
. 426
L4285
.824
.823

o]

.646.
.845,
345.
544.
243,
.841.
L4411,
540.
.439.
.738.
.038.
.736.
.735.
.934,
733.
83z2.
.831.
730.
.729.
.628.
.927.
327.
.426.
.425.
.824.
.823.

ROHEPDONDIADO VD INONBNBRONRLWOOO

OQOOQOO000O0O00000ROOOO0O0GO OO

0000000



022.822.822.822.822.822.822.822,822.822.822.822.822.822.822.822.8
022.322.322.322.322.222.322.322.322.322.322.322.322.322.322.322.3
021.621.621.621.621.621.621.621.621.621.621.621.621.621.621.621.¢

Q o] Q 0

Q Q

1 1.

00000000000C000000
022222222222222220
020000000000000020
0200C000000000C020
020000000000000020
020C00000000000020
020000000000000020
020000000000000020
Q20C00Q00000000020
020000000000000020
020000000000C00020
020000000000000020
0200000000C0000020
02000000C000000020
020000000000000020C
C2000000000000002¢
0200C0000000000020
Q20000000000000020
02C000000000000020
C20000000000000020
G20000C000000C0020
020000000000000020
Q20000000Q00000020
G20000000000000020
02000C0C0000000020
020000000000000020
0200000C0A00000020

<

C20000000000000020

C20000000000000020

02222222222222222¢C

CO0CCO000000000000
2 : 1.0

o] 0.0

o

e}

0

Q

0

o

V=29

0

o

Q

o]

Q

o)

0O O0o



U.5.6.8.

METHOD-OF -CHARACTERISTICS MOOEL

BABYLON, LEYELE ,CHLORIDE

INPOT D &aTA

GRID DESCRIPYORS
L1 ] LNUMBER OF COLUMMS]| 3 18
Y [NUMBER OF ROWS) . 31
XOEL [X-DISTANCE 1N FELT) = 500. 0
YDEL (Y-DISTAMCE 1IN FEET] & s00.0

TIME PFARAMETERS
NTIM IMAX, ND. OF TIME STEPS)
NEME iNG. OF PUMPFING PERLODS)
PINT [PUMPING PERIAD IN YEARS)
TimMx ITIME INCREMENT MULTIPLIRR]
TINIT (INITIAL TIME STEF [N SEC.)

HYOROLDGIC AND CHEMICAL PARAMETERS

] {STORAGE CORFFICIENT) '
rPORDS [EFFECTIVE POROEITY) ®
BETA (CHARACTERISTIC LENGTN] s
DLTRAT |RATID OF TRANSYERSE TO
LONGITUDINAL DISPERSIYITY]
ANFCTR [RATID OF T-¥Y TO T-XK)

=5 aNON-DECAYING SPECIRS==s

aeaNON-SOREING SPECIESnss

sesADIP USEDe=s

FrAUNCONFINND AQUIFER=SS

NITP

T

ITHMAX
CELDIS

WA X
METEND

L

MPNT

NPHTMY

NPNTYL

NPNTD

NUMORS

NREC

NCODES
NBHCHY
NPDELC

TIME INTRRVALS
G.110008+08
©.000008+00
9. 0GO00R 00
Q.00000E+00
©.00000E+00
¢. 000008 +00
0.000004+00
0. ¢0000E+00
4. 00000K+00
0. 000008400

{

&.

9
a
-]
[
Q.
-]
[-]
-]

-}

EXECUT

iND. GF
(CONVERG
[HAX . NOQ .,
[MAX . CEL
BF P
ImMAX . N0
{NO. FAR

{TIME ST
CoOMPLET
[MOVE IM
COMCENT
IPAINT O
osNg; 1
Zekik T
{PRIMT @
oEND; 1
2naLL T
(NS, OF

FOR WYD
(Mg . ¥

(®"DR NOD
LPyUNEH ¥
(FRINT O
IN SECONDS)
11000E+08
.OQ0O0E+OD
-90000E+00
-o00oQE+00
. 00000 R+00
020008 +0C
. 00000E+00
.QO0GO00E+00
.90000N 00
. SOGO0E+00

Iod PARAMETERS

ITERATION FPARAMETERE) =
ENCE CRITERIA - AQRIP) 1
OFr ITERATIONS - ADIP} ¢
L DISTANCE PRER WOVYE

ARTICLES - m.0.C.) +
. aF m fcLes} *
TICLES PRR NOOE) .

RAM OFTIONS

r INTERYAL FOR

I PRINTOUT} ¥
VAL FOR CHEM.
RATION PRINTOUT!} T
PTION-YELDCITY
AFIRST TIME STEP:
IME STEPS) .
FTION-013# COEF.
TFIRET TIME STEF;
IME STEPS] *
ORSERVATION WELLS
ROGRAPH PRINTOUT) =
PUMPING WELLS) .

E 10ENT.) T
ELOCITIES) z

PT.-CONC. CHANMGE) =

2. 110000490 ¢ . 00000 +00
2.000000%04 ¢ .00Q00R+0O
9.00000+00 4 ,00000K~00
©.00000%+00 0.00000E+00
9. 00000R~00 00000 +00
S, 000000+00 000008 +00
2. 00000R+00 Q0000R+00
0. 000008+00 S40000R+00
9. 000008+00 CQODO0E+OD

Q.
Q.
e.
a.
L
. 00000K+00 O . 00000+ 00

LOCATION OF DBSHRYATION WELLS

No . ) 4 ¥

1 L ] 4

H] 10 18

3 10 a8
LOCATION OF PUMPING WELLS
X ¥ RaTE{IN CFS) CONC.
3 -. T340 01 400 .00
’ | ~.T248-01 240.00
18 3 *.T24E-01 3%0.00
" 3 ~.T2AE-0 320.00
[ -1 ] . TI4€-01 Q.00
" 29 a.90
10 29 0.00
11 29 @.00

AREA OF ONN CELL

X-Y SPACING:
s80.00
500,90

1 2.80000+08

FOR S0LUTE TRANSPORT I¥ GROUND

RS

WATER

400000

3

1

10.00¢

1.00
LERRY L1 ]

©.000800
1]
-

e.20
. 000000

"
2. 0100
109

Q.%00
1820

1
-4
i

Q. 00000K+00
0. 90000+ 00
¢ .00000K+00
T .00000E+00
9. 00000§+00
0. 000008 +00
Q. 00000E+00
¢ .20000K+00
¢.000000+00
2.000000+00

0. 000008+00
0.000000+020
2. 900008 +00
¢.800000+00
o, 000008+00
0, s0000f+00
0. 00000E+00
Q. 00000E+TO
0. 000008400
Q. 000000+00

T V=30

¢ .00000E+00
& . 00000E+00
9 .00000E»00
o ,.00000E+00
0 .000008+00
o,8000000+00
©.000008+00
0.000008+00
¢ . 000008 +00
8.9000008+00

-2 -N-N-N-N-N-N-N-J

. QOOQOE+0O

O0000R+00
OCQOOE+QO
Q90000E+Q0C

. GU0OQE+DO
. 0000E+DO

[-1-2.0-1-1 E1.1.)

. 0000DE+ 00
p-1-2.1.0.1 R d-1-)
.00000R+00

L R-X- XN - NN N

. 00000E+00
-00000E+J0
. QOQ0QE+0a
.O000QE+DO
. B0000E+0C
. oQo00k+00Q
. 00000R+*00

oocoaf+00

. 30000E+Qe
. 00000E+a0

a
-
o.
-2
L]

- 00000E+00
-1-1-2-1-0 £2-1.
. Q09QUE+OO
QOOQOE+OO
L1111 2.1
. Q0000 E«0Q
- GQ000E+OG

9 .000008+00

L]
o

. 00000E+00
.00000E+00



AQUITER
o0

'oooooooooooo.o'ooooohcnnoooooooo

0800000000000V 0000DO0DO0BOOGA

WATER

o

00“0000&000OODOOOOODOOOOPQOPPP

THIEK

00000000000 O00000DOGO0000O0000

4ESS
e.0

000000000ODO0N0N0000000O00G

»
"

0.0
25.0
5.0
25.0
.0
1%.90
28.9
2%.0
28.0
8.0
as%.0
5.0
5.0
28.0
8.0
2%.¢

o.8
2%.0
28.0

28.0
28.0
28.0
z%.0
2¢%.0
5.0
1% .0
28.0
25 .0

8.0

a5.0
2%.0
5.0
8.0

38.0
5.0
25 .0
2% .0

6.0
15.0
2% .0
8.0
8.0
5.0
8.0
75 .0
5.9
5.0
2%.0
2%5.0
25.0
28.90
.0

25.0
8.0
2%.0
2%.0
2% .0
25.0
25. 0
25.0
6.0

16.0
28.0
2850
2%. 0
5.0
2% .0
5.0
5.0
¢.0

.0
28 .0
2.0
25.0
28 .0
28.0
25.0
5 0
z28.0
4.0
28.0
x5.0
26.¢
15.0
5.0
% .0
5.0
5.0
185 . ¢
28.0
280
2% .0
28 .0
2%.0
% .0
% .o
z28.0
28.0
8.0
2%5.0

e.0

0.8
8.0
8.0
]
28.0
5.0
5.0
i%.0
25.0
8.0
8.0
28.0
25.0
28 ¢
28.0
8.9
25 .9
28 .0
28.0
28.0
.0
5.0
2.0
5.0
8.0
28.0
2% .0
28.0
8.0
8.9
0.0

285.¢
285.0
28 .0
25 .0
% .0
.0
28 .0
2.0
o.0

0.
4+
an.
L3 N
A5 .
43
42,
a1,
LA
.
3.
3.
37.
is.
as .
3s.
33.
3z.
31,
6.
.
28 .
2T.
8.

25 .
8.
23 .
z2.
22.

Q.

185.0
28.0
25.0
8.0
z8.0
25.9
25.0
%.0
5.0
2%.0
28.8
8.0
8.9
2.0
8.0
28 ¢
28.¢
28.0
5.6
2%.0
9.0
4.0
28.0
8.0
25.0
25.0
8.0
28.¢
28.0
e.0

a.a
25. 0
25.0
25.90
16.0
i%.0
8.0
5.0
26.0
2%5.0
1% .0
2%.0
5. ¢
25. ¢
25.0
5.0
2%5.¢
2%.¢
3.6
25 .0
5.0
5. ¢
25. 0
5.0
6.0
8.0
28 .0
2%.0
2% .0
28.9

0.0

o.0
28 .0
e
28.0
2% .0
28 .0
25.0
25.0
iv.0
2%.¢0
28 .0
8.0
28.0
5.0
5.0
28.90
2.0
8.0
8.9
2%.0
2% .0
8.0
26.¢
28.0
2%.0
8.0
5. ¢
5.0
28.0
% .0

0.0

.9
2% .0
28.0
24.9
26.0
8.0
%.0
8.0
15.0
a%.9
8.6
26.0
28,0
28.Q
25 .0
25.0
8.0
25.9
2% .9
2%. 0
25.9
2%5.0
1% . ¢
2% .0
ik .0
2%.0
5.0
25 .9
1
25 .0

e.9

.0
2% .0
25 .0
%.0
2%.0
2%.0
5.0
28 .0
1% .0
28.0
8.0
28.0
2%.0
2%5.0
2% .0
25 . ¢
%.0
5.0
1% .0
5.0
2% .9
2%.9
25.0
2%.0
28.0
2%.0
2%.0
% .0
is.o
2.0

9.0

0000000000000 0000000B00000000D

90000DPDOOGOO0CODOO0DO00CROOOOGOO0OD

DO00C0CDOONOOVOODOOOOBDOLLO000000 0



TRANSMISSIYITY MAP
0.008+00 L
¢.00ke00

-4AGE-01

G U O A S R R e e e )

o .008+00

{FY=PY/SRT)
L]

o B e ra b b b ek A e b e ot ok 8 b b s R o o A LR b wh kA b R NR M e e h h E e S e n b e = e e b b o s

o .008+00

o.008+00

.ABE~OY

L e R e i

S.00R+00
.O0R+08 o,

. 00g+00
. 00fs00

T P T T T Y PO ' ]

9. 008400
.aoR+00

-Q0B+00
o .90l+00

V=32

L]
1
1
1
1
1
1.
1

1

1
1.
1.
3
t.
1.
1.
1.
1.
1
1
1
1.
1
1
1
t.
t.
t,
1.
i
1

1
1
1.
1.
t.
t.
LI
1.
1
1.
1.
t.
LN
1.
1

1

1
1.
1.

DO — e m

_ooRso0
.eomso0

000000 =0~ 00 r0-0ululda0 000000 rl0=00nu0u0s0=0ug

. 000+00

G0E+00
L 4SE=01
.GOR+00
.agk-01
N-TTEY 1)
.45R-01
.0OE+00
LABE-01
- ooR+0n
ASE-01
90E+06

°.00R*00

0. Cag+00

.ABL-01

CARR-0Y

.4BE~01

.ABE-01

LASE-01

-1

CASE-O1

.ABE-O

. ABE~01
.46 -0
1.488-01
1.488-01
1. 48%-01
1. 48E-01
1.48E~OT

t.48E-0¢

x-ot

1.488-01

Q.00gv00

0.000+00
1.888-01
1.888-01
1.4080~01
1.48E=-01
1.48R-01
1.a88-01
t.ARE-O1
1.48E-01
1.480-01
1.88E-01
1.480-01
1.48K-01
1.480-01
1. akk-0
T aBg-01
1. 488=-01
v ASE=g1
1. 45E-01
1.488=-01
i.48R-01
1.48E~-01

T.4RE-01

1.4888-01

1.488-01
1.480~01

Q.00R+00



PERMEABILTY
0.00R+30
o.00R+00
©.00lle00
5. 708-03
0. o0¥+00
S.T2E-G]
<. 00E+900
5. 79E=-0]
G .00E+00
5.T9E-03
2. 00K+00
5.7ek-03
&.000+00
5. 70R-03
€.000+00
9.708~03
o . 000+*00
5. 7TAR-93
o .00R+00
5.70E-02
o.00E+00
$.70KE-03
0. 00E+00
E.T9R-81
¢ .00K+00
3. TIE-Q3
©.008+00
5.719E-03%
o.008+00
§.79k-03
G .o0R*00
%.7%2-0)
9. 00k*Q0
s.¥k-03
©.00k+v00
3. T1800-03
@.008+90
5.79R-03
o.008*00
5.7% -0}
o.00E+00

. 8, 7T8Kk~0X
o .ookvoe
E.T0E-02
o.008+00
5.701-03
o.008+00
5.780-03
o, oof+o0
5. 711d-03

0.00E+00

MAP (PT/SEC)
0.c0g+00

©.ood~00
Q. 00R+00
5.78E~-0]
5.T9E-0]
$.MI0-03
$.792-012
$.79¢8-01
§.TOE-0)
T9E-03
T9E-03
$.7T9E-0]
5.782-01
-9

ol ol e

s,
N
5.
s
.
N
5.
5.
N
5
£,
5.
s.
'
s
N
5
5.
5
H
1
5
[
5.

0. 005+00

AREA OF AQUIFER IN MODEL

NICRIT

iMAX, NO.
PARTICLES

§.TRE-O] TIE-03
§.10E-D] T8¢2-01
$.T9E-D3 T8g-03
§.70E-03 TE-23
5. THE~-03 .TE-02
5.740-03 TiE-03
5. T98~-01 . 18E-03

o.coR+00
v.00Ee00

oF PINITE-01FFERENCE CELLS IN AQUIFER ¢

t.1800082+08 3O

OF CELLS THAT Can 9& ¥0ip
IF EXCEEDED,

PARTICLES

.TRE-03

L]
e
»

-l ed o -l oy ol ol ad o d b b ol ol

e b e b |

1
-y
.7

L R ERRRE S EEEEREEREEENEERENENEEEY R EFEEIESFEEEEY DN N Y |

L1 1]

1.

or
ARE REGENERRATED !}

V=33

C.0QE+Q0 ©, QOR+0C
0.00E8+00 © . 00E+*0O
.7 . TOE-Q3

T8E-G3
5.792-03
§.T0E-0]
8. TEE-Q)
§. 78E-902
5.7%K-92
5.198-0]
$.7T08-03
5.79E-0)
5.10E-03
E.70k-Q3
5.798-03
$.79K-03
5.T0E-03
TIE-03
§.T9E-0)3
$.70E-03
$.7%E-037
$.79E-0)
$.700-90
. .790E-03
5.798-03
§5.700-02
5.7T90~03
5. T9E-03

5.788-03

§.7T8E-03
.. 7OR-0)
t.798-03
s 13802

o.vog+0n
0. 00KE+00
5.792-03
©.00E%00
$.TSE-03
©o.008+00
5.70F-03
0.00Re00

Q,00E+00
9.00e+00

o.008%00
5.798-03
v.78R-03
5.73E-03
IR
5.782-03
$.738-03
s.798-03
5.T8E-03
$.7a8-01
$.798E-03
5. 7em-03
5. T8E-01
$.708-03
t.70E-02
5.788-03
t.782-03
$.788-03
5.7T9E-03
s 7e0-03
t.7eE-03
5.70E-03
s.78¢-03
t.798-03
5.7eE-03
$.788-03
3. T9E-03
5. 730-03
5. 798-03
s.798-02

o.00E+G0

. COR*00
5.78¢-03
$.7T9E-03
$.7%R-03
5.700-32
‘.ill-o!
5.TiE+-0)
.78 -03
&.79k-01
3.7T98-03
§.7¥¢-a1
$_78E-2]
%.79E-0%
5.792-91
5.791-03
§.79K-03
. 19803
5. TRE-0O3
E.79k-03
5. TeR-C2
B.798-03
§.782-01
$.79K-92
5.T08-03
5.798-93
5.79E-03
§.79E-03
$.7H¥-03
$.198-07
§.ThE-0X

Q.00E+*00



DIFFUSE RECHARGE AND DISCHARGE [FT/SEC)

0.000400
S poRe00
0. D0E+00
6. 00K+00
0. 00E*Q0
o, 00k+00
. 00R+00
o.00R+00
0. 508%00
o.00R+00
©.o0R+00
o.000+00
0. b0E+00
o.80Re00
o.s0Re00
0. 000400
¢.008+00
o.o0f+00
o 40ks00
o.B0E+00 -
o, 00E+00
¢ .coR+00
¢.Q0E+00
©.00Re00
o, 00800
&.008+00
¢.a0R+00
8. 0oR+00
0.00E+00
9. bot+o0e
¢.000+00
¢ .0ok+00
. 008+00
©.col+00
o.coE00
0. CoRe00
0.00E+00
0. 00R*O0
o.008+e0
0.008+00
©.008+00
0. 00E+00
o.boke00
o.00R+0Q
0. 00E+00
o.90E+00
0.00E+00
9.00R+00
0. 00R+00
9. 000+00
0. 00l+00
o.004+00
¢.008+00
o.00k+00’
o.00E+00
0. 00E+00
0. 00E+00
0.008*00
o.008+00
0. 000+00
o hogeso
9. 00T 400

.e0R-00
. QOE+O0
. 90E+Q0
. 00E+00
{00E+00
. 00@+00

CO0ODOO00C O

0. 00E+00
0.00E+00
0. J0g+00
0.00E+00
e.o0k+00
¢.cof+00
o.00k+00
&.00R+00
0.000+00

9.000*00

L0000

G. GOE*0¢
o .00Ees00
o.00E+00
o.008*00
0. 00000
0.00E+00
0. 00E+00
o.008+00
©.00E+00
©.00E+00
0.00E+00
¢, b08+«00
o.o0fea0
6. 00R+00
0.00E+00
0.00E+00
0. 000+00
°.00K+00
0.00E+00
0.00K+00
0.00K+00
0.08R+00
o.0ag+00
¢,00k+00
0.00R+00
©.00E+00
©.008E*00
0.008+00
©.00N*00
o.00E+00
0.000+00
©.00E+00
G,00Ek+00
©.000+00
©.o0E+00
0. QOE+00
©.008+00
0.00R+00
0.00F*00
0, 008+%00
0.00k+00
0.00E*00
0.00R+00
a.008+00
0.00E+00
0. G0E+00
0.00R%00
0.008+00
0.c0R+00
0.008+00
©.008+00
©.008+00
o.008+00
o.008+00
0. 00E+00
©.00H+00
a.00E+00
0.00R+00
¢.00E+00
©.000+00
0. 000406
0. 008400

NOUE" IDENTIFICATION MAP

(R EENSEEEEERE BN NN N-X--N-E-N-N-R-N NN J
OHNNMNRNNGRNNBUNNNUNNNENNNRENSEBNO

NEC. OF NOOE IDENT.

ONODD0OOONOOCOBV000000000C0C0OOND

ONOO0OOOO00D000000000A0000000DOND

[T E Y YR AEEEE-EE-R-N-N--N.X-0-0 -0 B-E-N-N-3 N J

OHNOB0Q00000000000000C0COCO0RCOOND

9.008+00
8 -1-1 22-1.]
0. 00E+00
o, GOEsO0
0. boRe0d
¢.SCE+00
C.Q00E+00
. 00E+00
C.00E+00
©.00R+00
0 .00R+00
<. ooleco
0. 000+09
2.008+00
0.00E*00
o .,.00K+00
9.008+00
0. o0Rs00
o.o0k+r00
q.008+00
o._00E+00
o _o0R+00

0.008+00
0.008+00
0. 008+00
0. o0f+00
o.000+00
2.008+00
2.9008+00
2.000400
0.008+00
¢.00E+00
e.00E+00
O.008+00
9.008+00
0. 008+00
0. cok+a0
0, o00k+00
©.00l+00
2. 00E+0D
0.008+00
9. cog+00
9, b80+08

ONMDOONDOO0OGO000000D000000QOO0OOONG

CODES IPECIFIED

ONMOO0D00000QO0D00000000CHOOV0OOOND

0.0oR*00
.008+00
.Q0R+00
.Q0E+00
.boge00
o0de00
aogs00
.pol+00
.QOR+0Q
.qo0d+o0
. G0d+00
. o0d+00
. SOEv0Q
. 90E+00
.00+ 00
[-1-1 3414
-1 R0
.00R+qo
.O00R+*00
20E+00
. 00K+00
.00R+00
.008+00
. 00E+*00
.QoR+00
aol+00
ook+00
.SOE+00
LQOE+90
.0k +00
. 00N*00
(1.1 £2-1-]
SOg+00
L QOR+00
. OOE+00
.QOE+00
. 00E+00
.00E+00
.00R+O0
-1 22 1)
.QoR+Q0
.00R+00
.A0R+00
.G0R+00
.QOR+00
. Q0R*00Q
. 00R+00
LO0E+00
COR+00
soR+oe
0k+00
oDE+00
ook+00
00k+0Q
. GOE+00
.00ke00
.OOR+0D
- bol*00
21 2l-1-)

0000000000000 0C0RO000CO0OCCA000EO0OOO0CO00D0AV00OOCO0OD00CO0D

ONOOO G000 0CO0N00000000000DOORG

3 1

ONOO0000000000020000C000000QCOOND

0.00Lv00
0. 0aket0
©.00E+00
0.008+00
0.008+00
0. 00f+00
€ .00E»00
0. 30g»00
0. C0R+00
0.000+00
o.0080+00
0.008+00
0. SQE*00
o.00K+00
.008+00
0,.908+00
o.00R+00
o .00f+00
0. 008+00
e.008+00
©.o00f+00
¢.00R+00
¢.000+00
(- -11 £2-1-]
0. 00N+00
©.00g+00
¢.00R+00
°.008+00
S,000+00
¢.008+Q0
©.00k+00
©.00E+00
¢ .00g+00
0. 0oR+00
°.04K+00
Q. 0OF+0D
Q. 008+00
0.00E+00
©.00E+00
4. 000+00
0.00E+00
9.0GR+«00
9.000+00
9 .00¢+00
¢.90%¢ke00
¢.008+00
0. .900+00
¢. 008400

ONOO 000000000000 000000C0C0C0000ONO

THE FOLLOWING ASEICAMENTS WAYE EREEN MaDE:
a. LEAKANCE

1.0000+00

SOURCE CONC.

<. 000000

V=34

ANOCOODOOODOO000D0000VO0OGODOODND

0.00k+00
o.o00f+00
0. 00800
0.00E+00
o.008+00
O . 000400
9.008*00
0.00800
2.000+00
¢.00k+00
0.000%*00
o.a0R+00
0.000+00
0. 000*00
0.000+g0
o.008*00
0.008+00
0.000+00
G.008+00
0.008+00
9.a0fs00
9.008+00
o.008+00
0.0004+00
o.000+00
9. 008+00
o.00k+00
0. 00E+00
2.000+00
2.008+00
L]

C.00R+00
a.000+00
o .008+*00
o .o0of+00
¢.oof+00
e .008+00
0. 00E+00
0. 00E+00
9.000+00
Q.000+00
0. 00E+00
C.00N+00
0. .000+00
&.000+00
o.00E+00
¢.00g+00
o.pofeo0
¢.00d+00
0.00E+00
©.00R*00
9. 00f+00
&, 00k+00

ONDOOQOOOODO0O000000000000O0C0CDOOND

ONOOOOOOO00OOC00O0000DO00VCO00DOND

- 00f+*00
.00E+00
.o8fs00
.o0Rk*00
.o0f+00
. o0d+00
. 200 +00
. 00FE+00
. oGl +00
.GOE+08
. 00E+00
. aof+o0
ood+o0
. 00E+00
.00E*00
. 00E+00
. 00N+09
[-1-1 211
. O0E*00
.00 +00
. Q0E*00
.ool+00
.ook+00
ook+ad
LT Ed-2 ]
- 122
.O0E00
.oaf+o0
.00E+00
.0eR+00
oGEsae
ooR+00
ool+o0

000000000000 0ODO0O00000D00O00000VOOOOBO
o
-]
-
+
o
o

o.0c0l+00

o .000*00
o .0084+00
¢.008+00

ONMOOO0O00000000000QCO000 00000 ROOND
GNE0O00000000C00CO00COO000000OND

0. 000R*00
o.0oRe00
o.o08+00
0. 00R+00
o.008+00
0. 008+06
°.00+00
0. o0ge00
0, soE+0d
9. 00E+a0
0.00E°00
©.Q0E+00
. 0o0EvOn
o.o8E+00
0. o0k+80
o.00R+00
a.00k+00
Q. 00E+00
¢.00R+00
0. 008+00
o .o0R+00
. o00i+00
¢.oof+o0l
©.00R+00
0.000+00
. 00N+00
9. 00k+00
a.00ks00
o.08E+00
&.000+00

o.o00f+00

OHMUNNNNNNNNNNERNNERNRNSRNNNREBNND
0000000000000 COD000OOCORO000D0

0.008+00
Q. 088+00
-1 Ll-1-]
0. 00E+00
Q.00E+00
Q.00R«00
o.04k+00
0.00E+00
¢.0080+00
2. 00E*00
2.00K+00
o.00R+00
o.aol+o00
0.008+00
9.008+00
9.9000+00
Q.00N+00
9.col+00
°.o0H*00
©.00E*0Q
°.000+00
0. 00R+00
o .00R+0D
o .00R+00Q

0.00E+20

-0, 00k+00

0.900k+00
o.00R+00
¢ .00 00
©.008+00

. 00@+00



YERTICAL PERMEADILITY/THICKNESS

[PT/IFToSEC]]

9.902+00 9.Q00R+0¢

o0

Q.00E+Q0 Q.00E+00 O .00E+Q¢0 0. Q0E*QQ Q. 008+00 O .00F+00
0.00k+00 ©.008+00 O 00R+30 0. 00F+00 0.000¢00 0.00EV0C O 00E00 O, QO0E+00
0.0QE+GC | . GOR+00 | .COR+00 | . 0QE+4QC 1.008+0C 1 .00F+00 1| .00E+0C |.CGO0LZ+00
1.008+00 1.00E+00 1.008+00 1. 00E+Q0 1.90C+00 1.00k+00 t.00E*900 O.00K+00
11 E2-1.1 1.008+00 ©.008+00 9.008+00 © . 200400 O .00E400 O .000+40C O.00R+00
0.00R+00 O.00E+00 G.00E*00 0. 008+00 0. .0CA+00 O.00E+00 1. 00E+00 0.008+00
S .000+*00 1. 000400 G.00R+00 O . OO0E+00 O.00Q+Q0 O .00E+Q0 O .00E+0C O.Q0%+00
0. 00K+*C0 Q. 00E+00 . 0.00E+00 0. .00E+00 O.000+00 O.00H+0C . 1. 00E+00 0. 00E+00
©.00E*00 1.008+08 c.00R+00 a,.000+00 O.008+400 O .00E+0C0 0O.008+00 O.008+00
6.00E+60 O©.00F+00 O.00R+*00 0.00E+00 0.00Q+00 O.008+00C | . 00R+0C ©O.008+00
o.00E+00 1.008400 ©.000+00 ©.008+00 © 0.000+00 0.0CR+00 O .00E+O0
0. 508400 O0.00F+«00 O.00E+00 G.008+00 O 0. 00E+00 1.008+00 O.00F+00C
°.00f+00 1.008+00 O.00E+00 0. 008400 &. Q.00f+00 ©.00E+00 0. 00000
2.000+00 O.00R+00 O.C0E+00 O . 00d+00 O 0.00E+08 1. 00F+00C O.00E+00C
©.008+00 1.00+0a O.000+30 O . GOReQOD O. 0.008+00 0.008+00 0. 00800
0.000+00 O . 0O0R+00 O .008400 O.00E+30 9O, 0. 00K+00 1.00E+00 ©,.000+00
9.000+*00 t.00E+00 0.068+00 0.00K+00 0. 0.008+00 0.00R+00 O.00€+00
0.00K+96 O.00E+0G O0.00R+00 0. 0O0E+O0 O, 9.00E+00 1.008+00 0.008+00
o.008r00 1.008+60 9.008+00 0o _OOE+00 ©O.000+00 O.00F+00 O .00E+00 0,08
¢.008+00 O.0OR+00 O0.O0R+00 Q. 00R+00 O0.00F+00 O.008+00 1.000+00 ©.008+00
¢.00l+00 1.008+00 Q.0O0E+O0 0.00R+00 G .O0K+00 O.00E+00 O.00R400 O.00R+00
o.00E+00 0.0GE+00 & .0CGE+D0 0.300+00 O OGAQE+00 . 000¢O0 1.000+00 0.00K+00
2.00E+00 1.000+00 ¢ .00R+00 6. .00E+00 C.00F+00 O .O0E400 O.00H400 0. 00E+00
0.00E+00 0 .00E+00 O . 005+00 0. 001+00 O .00F+00 ©O.00E%00 1.000+00 0.00K+00
C.00E*00 1 .008«00 G.008+00 o . 000+00 O.00R400 O.00R+00 O, 00000 O.Q0F+0O
C.00E*G0 ©.00E+00 O.008+00 0,.G0U+00 O.00H+00 O.0O0R*00 1, 00F+00 ¢©. GO0F+0O
.01+ 00 1.00Q+00 ©.00R+00 O OON+00 O .00K+00 ©.00H+00 0o.000+400 O. 008+00
0.008+400 O .00E%00 © . 00E+00 O .00E+00 O .GCOE+00 0.,000+00 | OO0E+00 O, 00E+Q0
0.00E+3O 1.000+00 ©.00E+00 0.00E+00 O0.000+00 ©0,000+00 O . 0O0E+00 0. 00F+00
0.00E+00 0.000400 O0.00B+00 O.0QE+00 O .00E+00 ©O.00(+00 1.000+00 O©.008+00
9.00E+00 1.00F+00 ©.0DR%00 ¢.0CGE+08 0.00€400 0.00E+00 O.00FE+00 ©.00NM+00
a.ooke00 0.008+00 O .00E+00 0.000+00 O.008400 ©O.00E+00 1.00H+0C O.0O0E+O0
L3s-21 £2-1.) 1.008+00 4 .008+00 o0.00R+00 O ¢.000+400 O . OOE+O0 0.00g+00
C.008+00 O .QOE+20  0.00%4+00 0.0 L1 -} o .008+00 1.008+00 0. .00F+00
o.008+*00 1.008+00 0.008+30 o.00H+00 O, 0 .000+00 O _00E+00 0. D0R+O0
0.000+900 O.008+40 O.00Re0D ¢ .00R+00 Q. ¢.008+00 1.00E+00 .0.00R+00
©. 000400 1.00g+08 O.00d+00Q ¢.00R+00 O, ¢.00R400 O .00E+00 O.30R+00
2.002+00 O0.00Q+00 ¢.00E+00 0. .00E+00 O ¢.00R+00 1,008+00 0.0Q0k+00
o.008+00 1.000+00 0©.00E+0C o.00R+00 o ¢.000+00 0.00E+00 O . 00E+00
©0.008+00 0.000+00 0.00K+00 ¢.Q0fd+00 O 0.00E8+00 1.008+80 O©O.00R+00
a.oak+00 1.00E+00 O.00R+00 o, 00f+00 o 2. .00E+80 0.000+00 0.00E+00
Q. 00R+00 ©0.00F+G0 0,500+00 0O,008%00 O 0.008+06 1. .00E+00 O.0O0F+00
o.o0f+00 1.000+00 0.04E+00 0.008+00 ¢C.00N+0C 0.000+80 0.008+08 ©C.DOE+00
C.008+00 O0.00E+00 O0.00C+00 5 ,008+00 O.00B+00 0.00F+00 1.000+900 O.00E+00
0.000+00 1.000¢008 O.00R+30 o 00F+00 O .000+0¢ O . 00E+00 ©.008+00 &.00R+00
0.a0F+00 D .00R+00 V.0CE+O0 0. .GOR+00 O.00H+00 O.00R+CO 1.000400 O 00R+0D
0,000+00 1.008+08 O.00E*00 0 .000¢00 O.000400 O.00F+00 O,.008400 O.00R+00
‘9.0cf+00 0.008400 0.00§+00 o ,.00Q+00 O.001+00 o.00E+00 1.008400 0,000+00
Q.00k+00 1.008+Q0 0.008+00 ©.000400 G.00F+00 ©¢.000+08 0O.00F+00 O.0UE+00
2. 00E+30 0.008+00 G.908¢00 0. 008+00 0O.00K+D0 O, 00E+00 1.00E+00 0.005+00
o.o0ks00 1.000+00 ©,000+00 0.008+00 O.00E+00 0.000%00 0 00F+00 ©O,008+00
o.00R+00 ©.008+00 O.00RM00 O, 00f+00 O.00E400 0. 1.00E+00 O.000+00
a.aoR+o0 1.00g+00 - 0.00K+00 0.000+00 O.0CE+Q0 0.00H+00 0.00F+*00 0,00E+00
0.000+00 O0.00E+00 O .00E+00 05 ,.000+80 O.004%00 0. 00E+00 1.00H+00 &.00R+00
o.col+90 1.00E+0C O .00E+0C 0.0008+00 0.00Q+G0 O©.00R+00 O OCON+00 0©O.00B+00
©.000%00 O.00F+00 O.008+00 0.008+00 0D.002+00 O.00R+00 1.000400 ©O.00R+00
©.00E+00 1,008+90 © . .00E+G0 0. 00N+00 ©.00f+90 O0.00KE+00 0.008+00 O.00K+00.
2.000+00 O . 00RF00 & ,00B¢08 O0.00E+00 O3.008+440 O.00Ev00 1.308+00 0. 00g+00
o. 00800 1.008+00 1.008+00 1.008+00 1.008300 1. 00E>00 1.000+00 1.008+00
1.008+00 P.00Ze0d 1.002+0¢ 1.008+00 1.00g+00 1.00E+00 1.00E+00 0. .008+00
0. 00KE+00 O0.00§+00 O.000+00 O0.00E+00 G.00F+00C 0.008+00 0 .00E+00 O.00K+Q0
0.90f+00 O .0CE+00 O0.00E+QS 0.Q0E+00 O.Q0R+00 O.00H+00 O.00E8+00 O0.005+00
HEAD DISTRIBUTION - ROW
NMUMBER oF TIME STEPS o -}
TIMEISECONDS) 0.00000E+00
TIME{DAYS) E $.00000E+00
TIME| YRARS ] L3 9.00000E+00
¢, Q. Q.90 9. Q. Q. 0. 0000000
9. 0000000 . 0000000 2,60080000 9 .9900000 o. Q0 .0 8
0.0000000 45 8000000 A4%.0 ak. 8 48. 50 45. 5 44. 8000000
4% . 0000000 44.0000000 Al 4s. 00 48 . 5000000 44. 5000000 44. 000000
Q. 0000000 45 . 1000000 45.3000000 45.0000000 45, o000 48. 9 4% . 000000
4% 0000000 4N, o0 45.9 a%.8 4% . 3000000 &5.0000000 4% .9000000
¢.0000000 AB.J3000000 43.3 L1 -1 a8 . 48 . ¥ 4% . 3000000
48 . Jo00000 A4S T L1 9 e 45 .3000000 4%5_3000000 48 . 3000000 4%.3000000

9. 2000000

48 000000

44, 5000000

43 . 3000000

44, 5000000

44 . 5000000

44 . 5000000 &4,

44.8

44 . BOOGO00 A4 . EOOGBGD

44 . 000000

44 . Bodog00

44 . 5000000

2.0084+00
t.00R+00
- 11 £.1-1-]
O .00E+00
0.00R+00
0. 00E+*Q0
©.00E+00
9.000+00
°.00Hv00
0.008+00
0. 00E+00
o.008+00
9. 00800
. 00800
o .008+00
o, 00g+00
o.00R+00
9.00R+00
9.00R+00
0. 00E+00
Q.00800
©.00fk+00
0.o00f+»00
Q.00R+a0
o.000+00
0. 008+00
©.00R+00
o.00E+00
©.00R+00
1.008400

o . 00R00

£.0000000
0 .%000000
48 . 5000000
o, 0000000
45 .8000000
©.0000000
45 . 1000000
o. 0000000
44, 8000000

0. 0000800

©.00E+00
1. 00E+00
6. 00Fe00
0.00E+00
0.00E+00
9. GOE+00
o.00R+00
0. 00E+00
o. o000
o. o000
o.00g+00
0.008+00
o.00E+00
2.00§+00
o.cot+00
9. 008400
0.008e00
0.00E00
o.cogso0
©.008+00
0.008+00
o.00E+00
o, oog+00
o.o0k+00
9. 00800
©.00R+00
o.00E+00
0.00R+00
0.008+00
1.00E8+00

0. 00k+00

9. 0000000

4k . 3000000

41 . 3000000

45 . 3000000

44 . 3000000

9.0000000

4% . k000000

4% . 3000000

4% .3000000

44 . 3000000

0.9¢00000 41.1000009 43.2 43.2 43,2000000 43.2 £3.2 90 41.1000000 43,2000000 4311000000
43.2 43.2 0 43.2 41.2000000 43.2 L 43.2 43.2 &.

©.d000000 41.8000800 A1.0 LRANS 41.3000000 41.3000000 41 2000000 41.12 41.8 @ 41.5000000
41.8 &1. 3000 41.8 o0e a1, 4.8 41.8 41, 30900000 ©.9000000

o. 41, 80000 1.4 41. o 41,8000 41.4 41.4000000 &1.8 41 & 41. 4000
41.4000000 41.8 A1.4 1.4 e 41.8 a41.4 1.4A088000 ©. 0000000

- ¢ 40.% 45. % A0.8 40.8 40.5000004 40 5000000 40.5000000 40.8000000 A0, L000000
40 . E000000 0.5000000 40.8 40 .8 490 . 3000000 '.O.IOOOOOO 40 . 8000000 0.0000000
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2. 0000800 3$.4000000

39 . 4000000 3% . 4050000

©.0000000 3J3.7000000

34. 7000000 33.7000000

e. o 34.000

324.0000000 34.0000000

9.0000000 38.7000000

35.7000004 3K, TOOO0O00

9.0000008 JE.7008000

25 .7000000 15.TOOQO0D

0.900G000 34.3000800

34 . 9000000 34.8000000
0.0000000 313.7000Q00

11.7Te00000 11.7000000

5.0000000 32.5000000

28 . ADO0D00
39 . 4000000
38. 7000000
38.7000000
18 . 0000000
8.0
35 . TOD0G00
36, 7000000
35 .7000000

1% . 7000000 38 .70

34. 3000000

34 . pooooon
33.7T000000

33 . TRo0000

32. 8000000

31. 4000000 I, 4000000
3% . 4000000 33 .4000000
33.7000000 33.7000008
3a. 7000000 J8.7300000

38.2000000 34.0000000

A . 2000000
38. 7000000

38.7

8.4 &
304800000

38 .7000000

34.0000000

.7

314 . 0000000

31.70000G0 331.7000000
311. 74000040 31.7000000
32.8000000 3J1.8000000

31.5000000 J1.8000000

az. 12.8 12. 53000000
Q.00 9 21. oo 31.8 .
31. 31,800 I1t1.80

L 0.7 10.740

10. 79200008 30,70 3.7

0.0000600 19.7000000

28 . 7Toces00 13.70

19 . 7000000

4 31.s000000

31.8000000 3I1.5000000

33 . 7000000
313. 7000000
32.a000000
32. 4000000
a1, 000000

1+, 3000000

30.70600060 J0.7 L
30. 7000000 10, TO0Q000

23.7000000 23, 7080000

0.0090000 23. 6000000

25.0000000 13.01000000

29.7

9.7
30. 7400000

29. 7000000

30 . 40900000
4. 0000000
I8 .T000000

o .0000000

29 4000000

33. Yooooo0

Iy s00Q000

38.7000000

38.9000

13.7000000
313, 7000000
32. 5000000
32.8000000
J1.8000000
311.8000000
30. 7000000
30. 7000000

29 . 7000000

13.7100a000
¢.000a000
32.4000000
0. 0000000
31. 8000000
©. 0000000
30. 7000000
9. 0900000

20 . 7000400

28.7 29 . 1000000 29.7 9.7 0. 3000000
24 . 5000000 213.Kk000000 28.800 28.% © 2I3.30 28 . §000000
8. 8.8 o 2s. Za.8000 9.

27.3000000 127, 5900000

- 7.9 17 .2000000 I7.9000000 27 ,.9050000 217.8000000
I7.0000000 17.90000000 17.% ¢ 2T.%0 27.9000000 27.9000 27 .90 o. [.1-1.]
9.0000000 27.300 27.1a e 27 27.3000008 27.3000000 27,3000000 17, 3000000
27.3 o0 27.3 27.2 Q00 17.3000000 1I7.3000000 27.3080000 173000000 6. 0800000
9.0000000 25.4 8.4 L 2!.; 9 285.4000000 28.4000000 25.4000000 25.4000000
2..40;0000 26. 4000000 25.4000000 12185.4000000 1'..000000‘ 8. 408 5.4 [- 000
0.0000000 18.4000000 1%.4 25.4 25 . &% 2%5.4 5.4 L Is.

5.4 o 28 L 25 . 4000000 25 .4000000 254000000 21.4000000 25.4000000 0. 0000000

9.0000000 24 3000000

24 . 5000000 24 .5000000

23 . 840000046 23, 5000000

24 . 8000000
24. 3000000
23 . 3000000

23%. 5000000

24.300000¢ 14.8000000
24 . 3000000 14 8000000
23. 3000000 23.4000000

23. 3090000 213.3000000

24.8000000

26.8
24 2000000

23. 3000000

13.3000000

4. 2000000
0. 0000000
21. 8000000

0. 0000000

33 . 7000000

12. 000000

31. 8000000

30. 7000000

¢ 35.0000000 15.0600089 14,0000000 0.0000000
3%.%7000000 33.70 18.7 © 38.7000000 3K.7000000 238.7000000 34.T700000C
25.7080000  36.7 3.7 38.7000000  ©.0000000
35.7000000 38,7000000 35.7000000 34.7000000 IK.700 m.r 15.7000000
o 385.700 FT .7 o.0000000
14.3000000 34.900000¢ 14.5000000 4.8 342000 34, ® 234.90
34.9000000 34.3000000 34.30C0000 34.9000000 0.0000000

33. 7000000

11.s000000

21 . 8000000

30. 7000000

29 . 700

18. 0000000

27.2000000

27 .Jo00000

26. 4000000

2% . 4000000

4. 2000000

23. 4000000

2.7 -]

28 . 6000000

27.0000000

17.3000000

2¢ . 4000000

2% . 4000040

I8, 3000000

23.8000000

©.9000000 22.8000000 21.38 22.8 22.8000000 22.85000000 22 3000000 27.3000000 12.3000000 12 3000000
22, 8000000 12.4000000 21.8 2.8 21.850000Q0 22.8000000 22.3 o 9. 0000
0.0000000 22.3000000 21, 22.30 0 22.3000000 22.J000000 22.1 22.3 L1 22.3 e 22. .10
32.3000000 21.3000000 21.3000000 11.3000000 21.30 22.3% 22. 3000000 0. 0000000
(- ¢ 21.600 21. Q00  21.08000000 21.8000008 21.05000000 23, 34000000 211.8000000 21.8 F A Qo
21.8000000 21.8000000 21.4000000 21.2000000 21.8000000 21.0000000 27, L L
‘e.o L 6.0 ¢ .o00 °.0 ¢, 0080000 9.0000000 0. 0000000 Q.2000000 9. 9000000 0. 0000000
9. o. N . e. e. o. 2. 0000000
LT o soner Lo Bt o £ty S3E D00

. 000EsG0 ©.000E+08 0.000E+00 0.0GOK+00 0.006E+08 ©.0008400 0.000M-08 ©.0000% ; «co ©.000Es00

©.COORE+00 0.0CON+R6 0.0008+0¢ ©.000L+0C 0.0008+30 0.00CE+C0 0. 000E+00 o.eool::o o:::::.:: ::°‘°..°°

ciommacas 3L £ $Smh DS Lo SISt ¢oneina: 3 nnehune SN
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CONCENTRATION

NUMBER OF TIME STEPS
TIME{SECONDS}
CHEM. TIME(SECONDE}
CHEM . TIME(DAYS)
TIMEIYRARS ]
CHEW. TIME(YRARS]
ND. MOVES COMPLETHD

9. 0000
2.0000
o.0000
6.0000
o. 0000
0. 0000
0, 0000
3. 0000
0.0000
a.0000
3.0000
¢.9000
©.0000
o.0000
o.0000
0. o000
o.0800
9.0008
°. 0000
o .0000
o . 0000
Q. §000
0.0000
o. 0000
o.0000

9 .0000
°.0000

0. 0000
0. 0000

&, 5000
0. 0000
0. 00060
0. 0000
9. 0000
©. 8000
2.0000
o.o00008
0. 0000
®. 0000
2. 0000
2.0000
0.0000
9. 0000
0.0060
9.0000
o.0000
. 0000
o.0000
0. 0800
0. %000
¢ 0000

. 0000
2. %000
9.9000
¢. 0000
°.0000
9. 0000
6.0000
Q.0000
9.0000
°. 0000
0.0000
2.0000
©. 0000
o.0000
a. 0000
¢ . o000
<. 0000
o. 0000
2.0000
0. 0000
Q. o000
9.0000
& . 0000
¢.0000
<. 0000

6. 0000
¢ . 0080

Q. 0000
¢ . 0000

0. 0000
¢ . 0000
¢ . 0008
2. 0000
2.0000
@.0000
8.9000
a2.0000
9.0000
o .0000
¢.0000
°.0000
9.0000
°. 0000
£.0000
4, 0000
o.0000
¢ . 0000
Q.0000
9.0000
o.00b0
°. 0000

-]

©.000008200

2. 00000E+00D

0. 00000K+00

©.00000E+00

¢ .ooo00ck+00
-]

0.0000
o.0000
o. 0000
a.0000
0.0000
©. 0000
o.0000
o.0000
¢ . 0000
°.0000
0.a000
©. 0000
0. 0G0¢
a. 0000
o . 0000
o. 0000
©. 0000
°.0000
2.0000
4.0000
Q. o000
o, 0000
9. 00w0
9 .0000
¢.0000

0. 0000
0.0800

0. 3000
0.0000

&.0000
& .9000
¢ .0000
o.0000
2.0000
9.0000
¢ . 0000
Q. 0000
o . 0000
9.0000
9.0000
o.0008
©.0000
&.0000
& . 0000
o.0000
Q.0000
o.0000
©.0000
0. 0a00
4. 0000
0. 0000

Q. 0000

‘9. 0000

9.5008
$. 0000
e. 0000
©. 0000
0. 0000
o.0000
0.0000
0.0000
4. 0000
&.0000
9.0000
. 0000
9.0000
@. Q000
&.0000
0.0000
0.0000
2 .5000
¢. 0000
9. 0000
0.0000
e.o000
©.0000
Q. 0000

0.0000
o.0000¢
0. 0808
a.0000
2. 00080
Q. 0000
0. 0000
2. 0000
Q.0000
0. 0000
0.0000
©. 0000
o.0000
¢ . o000
9.0000
9.0000
o.0000
0. 0000
¢ . o000
0. 0000
€. 0000
0. 0000

0.0000

0.0000
8. 0000
¢.a000
©.0000
9.0000
Q. 0000
9.0000
¢ .0000
o.0000
2.0000
o.0000
¢. 000
0.0000
0.0000
Q.0000
2.0000
¢. 2000
0 .05000
9 .0000
2.0000
Q. 0000
0.0000
2.0000
0. 8000
0.00‘0.

2, 0000
o. 000

0.0000
0.0000

& . 0000
o . 0008
©. o000
0.0080
2. 0000
o, 0000
o.0000
o, 0000
o.o000
o.0000
o .oone
Q. 0000
o.0000
°.e000
o.0000
o. see0
a.0060
©. 0000
e.o000
o.0000
o.oo00
6. 0080

c.2000

¢.0000
¢.0000
o . 0000
a.0000
0. 0000
0.0000
@.0000
0.0000
0.0000
0. 0000
Q. 0000
Q.0000
©.0000
o. 0000
Q.0000
@.0000
0. 0000
o.o00e
©.0000
9.0000
& . 0000
©. 0000
9 .0000
9.0000
. 0000

0. 0008
o. 0088

2. 0000
8.0000

©. 0000
0. 9000
%.0000
°.0000
o.0000
2. 0000
0. 0000
¢. 0000
o.0000
4. veee
<. o000
¢ . 3000
o.0000
e .9000
o . 0008
0. 0080
o, 0000
<. 0000
2.0000
2.9000
2.0000
o .o0000

g. 0000
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¢ .0000
¢. 0000
9.0000
0. 0000
0.0000
2.0000
Q. 0000
Q.0000
o. 0000
9. 0000
o.0000
9.0000
¢ . o000
o. o000
9.0000
9. 0000
0.0000
4.0000
4.0000
0.0000
9. 0000
8. 0000
a. 0000
9.0000
H ., 0000

9.0000
&.0000

0 .0000
9.90000
2.9000
9. 0000
¢._0000
e. 9000
9.0000
¢.oQ00
°.0000
&._booo
9.0000
9. 0000
&.0000
0.0000
o . 0000
2.0000
o.0000
€.0000
©.a000
©.0000
9.0000
0.0000

2.0000
o.0000
o.0000
a.0000
9. 0000
a.0000
0.0000
2.0000
©o.0000
0. 9000
&.0000
¢ . 0000
@.0000
0.0000
o, 00080
o, 0000
o. 2000
&. 0000
¢.a000
o . o000
o.00080
o.0008
o.o0000
. 0000
0.0000

a,0000
@, 0900

a.0000
a.0000
29.0000
0.0000
a. 0000
9. 0000
©.0000
¢. 0000
2.0000
8. 0000
©.0000
6.0000
0.0000
e. 0000
8.0000
8.0000
8. 0000
9.0000
©. 0000
2.0000
o.0000
0.0000

0. 0000

< .0000

a.0000

0.0000

9.0000

o.a000

Q.0000

o. 0000

o. 0000

o . 0000

°. 0000

4.0000

Q. 0000

&, 00

8. o000

9. 0000

e. 0000

&.0000

0.0000

9. 0000

8. 0000

Q. Q000

2.0000

2 .0000

©.0000

©.0000

0.0000

Q.0000

0.0000

0.0000

--1-1-1-]

©.0000

5.0000

9.0000

Q. 0000

0. 0000

o. 0000

9.0000

0.0000

0.0000

e.0000

9.p008

0. 0000

<. 0000

&. 0000

©. 0000

<.0000

o. 0000

C.0000

. 0000

2. 0000



0. 0000 ¢.o0ee
¢.0000 0.0000
o, 0000 0. 0000
o. 0000 o, 0000
¢. 0000 ©.0000
o.6000  ©.o000
0. 0000 0.0000
o, 0000 o, go00
9. 0000 o, ¢s00
0. 0000 ©.8000
CONCENTRATION

©.ooeo
¢.0000
o. go00
0. 0800
9. 0000
o o000
o.éoéo
v.0000
o, 6000

<. 0000

NUMBER OoFf TIME STEPY

-] ¢ 6 o &0 o0 0o © @ © o O o

e o © o o© e o o

o o

] o
° °
° ]
° °
) o
] o
0 °
] -]
° °
LY ]
° °
° °
L] [}
o L)
] °
o °
o (-]
° [
® °
° [}
[ [}
° °
° o
a °
° o
] °
° )
° ]
° L]
° °

L -]
-] e
9 °
L] L]
L] o
o -]
[} -]
L] ]
-] L]
-] o
] L]
[-] L]
L -]
o -]
L []
L] -]
L) &,
Q. 0.
Q L
L) 0
-] o
[ 9
-] Q
o [-]
] [-]
e [
-] L]
° L
L) Q
L) 0
[ -]

RUMBER OF ITERATIONS

o o o © O
o

o & 0 0 0 0 @ 06 O © o 9

o. 0008
2. 0000
0. 0000
©. 9000
¢ . a000

0. 0000

¢ . 3000

0. 0000

¢ . 0000

¢ ¢ o ¢ O O & o O o O O

o 8 o ©o 0 [-]
¢ o © 0o © o O

-] [- -}
-]

e o O
* o & o

o © o ¢ 0 0

110

. opod
- o006
- 0000
. 9000
. 0000

-1

0. 0000

Q © o © o

2 o o o

O ® 6 0 0 6 0 0 © 6 O

o - o -]

O o o o o

o 9.0 ¢ o ©

€ & © o 0 0o © ©o O o6 o O o0

0. 0088
°.0000
e, 0000
9. 0000
¢. 0800
0.0000
°.0000

2.0000

¢.0000

o.0000

o
% o 0 &6 0 0 o © o0 O ©0 © o

o ¢ & 0 & o0 © @ © O0 O 0 0 O @ L K - I - |
o

@ o © o & © o ]
2 & © ¢ 0o ©0 © O ©

L
o

v-38

9 © 0 00 © 0o O 6 @ 6 0 0 O ©

9. 0000
. 00080
a.9000
¢.0000
9. 00680
‘e.0000
Q.0000
0.0000
Q.0000
©.0000
L]
L]
o
o
a
L]
-]
o
°
-
o
[-]
e
o
-
-] -]
L )
o L
e‘. °
-] -]
-] L]
L -]
-] (-]
L L]
L] o
-] -]
o ]
° -]
L] °
L] L]
Q L]

°. 0000
4. 0800
°.0000
Q.0000
¢.0080
9.9000
0.0000

8.0000

©.0000

<. 0000

 © & 0 © O © © © O O O O O O

000.000_00000000

o ¢ ¢ o © & o © [:]
@ a4 o o o o o -] o o o

o 0o © o

9. 0000
©. 0000
o. 0000
9.0000
9. 0000
° ]
[-] °
-] o
L] °
o o
o 2
L -]
] °

o
o -]
L ]
L] L]
-] o
a o
o Q
[ a
L] ]
o L3
-] L
L] -]
e -]
L Q
o Q
-] °
0 L.
a ]
L] o
-] L
L] L]
(-] L
L -]

0.0000

¢ . 0000

°.9000

Q. 0000

Q. 0000

o o © 0o o [-] o o o ¢ o -] o 9 o & © ¢ o e o © o o o



MEAD DISTRIBUTION - ROW
NUMBER OF Timx ITEPS 2

TIME|SECGNDSE] =
3}

TIME(D

TIME{ YEARS) .

.0 8. ]
0 .0000000 9. 0000000
0.0000000 AC.F00NNSE

A8 .58890%7
0.0000000
(IS -CITEL]]
©.0008600
43 . 0381938
0.0000000
44 . OIIBVEY
¢ .0000000
43.1461232s
a.90460000
42.23t808
0.0000000
4£1.3083077
9.0000000
40 3750047
9.0000000

38 . 4802418

45.5909898
ll.aeooéee
4. a%dcss
48 .2093932
44 . 9703013
s4._amvanes
24.0383347

£3.19

e
43. 14972712
41.8000008
42.2281428
45 .3909907
41.3084323
A0 . A0BRANE
40. 3800440
39.40000012

38 . ABABIED

o.
33.5100E8
¢ . 0000000
37.58081851
0. 0000000

35.5878243

.7

33.8383300
37.24A08008
37.5034723
16. 7000002

38, 6820288

a.

38 .T6T7T313s

0. 4000000

14.70888584
©.0000p00

23.8276582
0. 0000000
32.5834084
9.00000800
1.9882t0%
& .0000000

31.0199178

I%.70 1
35 ._TORE2INN

340008897

34 7081203
33 .7000002

33.5178398
!;.T'llll!
32.0742034
31.8000000
37.5345007
3¢. 7000001

31.0020488

o. @
30.1014881
& .0000000
29.1077048
€. 0800000
28.2987118
0.0000000

27 4059704

28.7 -]
30.0870001
15. 10900048
28 .1714837
17.9000001
24.279101¢
7T.2998808

27.3033887

©.0000000 2¢.30008%8
28.5300437 25.510313%
. 8.4

8. 0EsARE2 24, 0833372

t
- 100000+08

9. 0000000 0. 0000 ©. @
8. L 9.@ o 9 .0000000 0. 0000000
AR.ENNPNT 4G . EBFEBES  &5. 5NN  45.EABASNE

L8 geaenes
48.3477810
ak. 7812271
as.onsa1sa
44.9233618
4432182208
44 0833023
43. 1738801
43.1428183
2. 1708808
42.2218134
a1.3137088
41.3083848
40.8283183
40.3880273

38 . A888323

384023038

31, E31645Y
28 .53T4ate
317 . 7TEE20Z8
37.85088132
38. 7231812
1%, eez3272
387170823
A8 .Tr48123

A4 . TREV 144

34, THARTTO
33.7718777

33.81088%8
32.a020883
32.8804a381
I 8138870
31.9134a08
30, 803TATA
30.97I0107
28 . 2244081
30. 0478188
23.sa53803
28. 1387413
28.03993840
28.2480808
27.2803871
27.3883087
268. 2080008
1% .000018
2%.533937a

28.5400028

4. 590000
4% . 4042782
45 . T84 100
44 JA4ZETE
44 9421081
A8 .10481498
44 0808171
42 . 1EE2TEY
43.1443013
82.1399802
4T .2190468
41.30484173
41.3083731
A0 . 4021487

45 . 35185840

38 . 400084
A9 . 473008
32.5884432
za.s8Ean 1
37.4870087
IT. 82743
3s.7008787
LTI LT
35.7333041
8. 7228

34 .771802%

34. 7588082
3379020008

33.8022002
32.32140172
3. 8424002
31.8408818
31 . 4547812
30.4TA24%88
30.833497y
28.0280382
0. 1350078
2% .0023300
18 .0837743
23 .1333823
25.1088488
27.288813
27.13213380%
28, 4007188
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“0.0018 -0, 9900
e .0000 2. 0008

-¢. 0088 *Q. 0000

o.0000 o. o000
-9. 0834 ¢.e000
a.c000 u. 0000
-o.o88d 0. 5003
o.8000 o. 0000
o.00T1 o.0012
-a.0000 6.0002
o.3182 o.0002
o.eo00 ¢.0017
2.1782 6.088%
o.o002 ©.0072
48892 o.3011
o.0063 9.0131
o137 0.3084
o.oc08 o.0178
§.8831 0.3788
o.0088 0.0210
7.4332 o.&31¢t
¢.0008 0.08222
7.7t01 o. 4808
o.,0008 0.0213
1. 85087 o, 4337
9.0008 o.0214
7.8208 6.4112
0.0008 0.0202
T.2884 o. 4288
o.0012 FCETT
B.9308

a.0028

5. TETS a.%e01
o. 0028 o.0888
s.0388 o.7888
o.0083 o.o087
10,4000 1.1088
&.0100 0. 1248
12. 08818 1.4820
°.0207 0.1483
14.2782 .77
o.0308 0.2412
18,4137 2.0724
0. 0880 o. 3889
101818 1.3001

9.0000 9.0008
a.0000 0. 0000
©.0000 ~9.0017

¢.co00 ©.0000
0.0000 -0.0073
¢.s000 ©.0000
0.0000 -0.0088
©.0800  ©.0000

9.0003 -¢. 0433

°.0000 o.0000
0.0021 6.0027
¢.o080 o. 0000
o.0008 0.388%4
o.a002 0.0000
o. 0848 2.3812
o.o0t4 0.c000
°.2382 s.5200
o.coe3 v.0001
6. 3838 1.0880
c.o1es  0.oc0l.
c.a8Ts 24872
. 0141 o.ooos
°.5377 t. 2881
.otk o.ovos
C. 928 a.8081
o.0t7s ¢.0006
G.sa1% . 737
o.8171 o’ 000%
0.%5118 3.%038
o.0172 ¢.oc08
o.8341 $.0270
c.o1es o.0c0s
o.se82 a.mass
a.0240 ©.0010
o.5543 5.3381
©.0380 0.0021
o.s288 1.8482
o081 ¢. 0020

1.3408 12. 71107
o.0787 0.0082
1.7¢08 15 . 4408
0.1107 o.00a3
2.18481 17.4110
e. 1810 0.0282
2.5358 18.8112
9.0322

2.1 12.7t78

0.J00l a.0887

V438

9.5000
0.0000
0. 1824
0. 0000
~0.4088
9.6006
1.0288
9.0000
32.2282
0.0000
4. 1838
o.0000
T4 . 8708
¢ . 0000
1. 8037
0. 9000
42. 4800
Q. 0000
38 . 4540
o. 0000
48 .7287
O.Dﬂﬂ;
A . 1888
0.0000
a8 . 4BTR

<. 0000

4. asm)

0.0000
13,3038
©.0000
T8 . 400
o.c000
12.1034
o.0000
52.937%
‘0. c001
e3.39810
8.0001
12.1008
0.0001
T9.58002
o.0087
82,5040
6. 0008
02.452%
a.082
82.68A7

@.0000
9.0000
12. 1813
©.6000
208 0318
o. 0000
187. 8287
o o000
180. 84878
°.o000
194.33832
o . 0000
156, 84821
0.0000
179, 4837
°.0000
1742218
©.0000
174 . %007
0.c000
158, 9880
0.0000
184. 1938
©.0000
188 8870

Q.0000

185. 8888
0.0000
158 4030
<.0000
-
182.3200
9. 0000
160 . 447
. 0000
168.2488
0. 0000
156. 8784
0.0000
188 . 47130
0.0900
158.8211
0.g000
182. soao
o.0000
148 .85420
¢.0000
A4E. 0148

9.0000

0.0000

5.4231%

111.3810Q

§.31702

24.85271

118, 48547

114. 8788

T16. #4832

1263331

130.2500

131.8109

130.8128

130.2248%

134 .8228%

129 . 8700

128 . 7122

124. 3540

123.9227

134 .82781

137. 4008

130 .0841¢

138 . 8732

137. 6827

137 . 2201

e.o080

4.33233
182.1828
140, 3870
143.7979
167. 7831
183.0887
160, 2818
184. 1307
188 . 67T
15834813
IIJ:II3I

163. 1841

105.8837
10 . 8448
185, 8418
158, 3034
188.2330
184. 1308
184.0608
159 . 0304
158, 2822
153. 7838

1.088488



0. 0080
t27. 0088
o.o000
123.087T8
o.0000
112. 3087
©.o0a0
03,4387
o.0000
so.987Y

o.00ee

47.8883
o.0000

8.0000

o. 0088
7 .2339%
0.0043
&8 . 7818
0.0048
42,1398

C OR1.0ANR

8.0080
As. 2184

16.9318
0.0000

o.0000

CONCENTRATION

HUMSER OF TIME STEPS

[-] o ©° e &6 g © 0 © ©o a [-] o o o o O o

e o©

s 5 ¢ o o o o

@ © o o O o

e ¢ © o o © 0 O o O©

o o a

e © © 0o © & 0 & 0 0o O

o @ @ o ©o o o

© o o © © 0 o © © © o

© o

¢ ® ¢ o o © © o ©o o

o o © o O © ¢ & & © © o0 O

4 & © ¢ © © © O

Q.1298
16 . 87T
o.1018
19.8744
S.1178
21.3722
a.o0841
17.4730
a.0709
11.80084

©.0382

B. 330
6. 0000

9. 0000

o ¢ & o © © 0 o & o O
* &« = o o O & o o

1 e

1 1o

18
17
"
20
20

" R W WH NN

n

18

9 W W
~

o. BhaY
z.3110
1.2102
4.383%
1.0781
$.J42%
o. 3008
8.1348
o.8829
1.8008
a.3878
1.2%82
0. 0000
o.0000C
< -]
] 12
a 210
3 11a
32 1M
EE 184
T 187
a2 17
82 174
as 178
an 170
4 183
a8 1EY
[ 1B ]
33 t88
78 102
72 189
3 t8a
83 187
72X 188
20 1586
83 183
a3 1an
Bl t48
[ 3] 142
&t 138
13 12
0 104
48 "
n | 1)
L L]

2.5788
o.8881
5.3081
o.087H
§.43718
o.5818
.01
9.8810
3.4327
o.480)
t.5828
0.2182
©.0000
o.0000
] -
[} ’
AR B 192
" 14D
' 14a
118 188
118 184
117 180
128 14
130 148
13z 198
131 188
130 183
P38 187
130 181
12¢ 188
1258 188
134 139
135 1%3
137 189
138 1%»
138 187
138 184
137 182
138 149
128 142
128 130
192 119
[ 1] ™
3 "
° "

V=49

20, 383%
©.1081
24 .23048
e. 1213
2%. 1048
°.ct8a
1. 0890
o.0787
14, 4080
c.0878
. 5588
G.0288
0.0008
0.0800
L) L]
10 °
188 o
T34 2
183 as
187 [}]
tag [ L]
148 (13
148 7
187 [ 1]
148 10
143 28
141 ”
14% 1]
141 L &4
138 [ ]
137 58
118 1 1)
138 52
1as "
138 (1]
138 1]
132 (1]
130 (1]
128 87
t23 [ ]
112 2
L} | 3]
L3 3
(L] 17
L) L}

30.51128%
o.0017
$1.0200
0.0014
T2.3548
©.0040
8$9.8218
o.0043
43 .3800
Q. 0041
8. 9258

0.9013
0.0000

~4 - - N o © O o o o 0
o o © o 6 ¢ © o ¢ 0 O © © o © ©0 O

o+

19

- -
a -
- L - - W B 9w W

»
L

LE R
o,
136.
9.
124.
Q.
104 .
Q.
e,
Q.

L TN

e o ¢ o © O O o ¢ 0 & O 0 o 0O

o o © 0 o o @ ©

1482
[-1-1.1.]
5548
0000
e
99000
33137
o000
T84
oGo0

ovoo
L]

o000

o 9 o o0 ©°

® o o & 0 4 o o © & O

9 & 9 @ ¢ © 0 & o O

134.322s

129 . 3%

123.8742

102. 4342

5. PAa

53,2787

e © 0o 0 © o o

® 00 0 © © O 0 © 0 © ©0 O O © O 4 O O ©

e o 0

e & o0 0 © O & © 00 0 0o

o 2

a o ©o ©

148 . 81130

141 E0EN

130.3087

110.2844

T6. 4848

1 .0378

0. 9000



CHEMICAL MASS BALANCE

©.00000k+00
«3.122914+03
2.903920% 10

MAZSS IN BDUNDARIRS .
MASS OUT BOUMDARIES z
MALS PUMPED IN .
mMAgs PUMPED OQUT e
INFLOW MINUS CUTFLOW .
.
]
]

0.000000+00
I.08t03d%10

INITIAL MASS STORED .
PRESENT MASS STORED
CHANGE MASS STORED

COMPARE RESIDUAL WITK NET FLU; A ACCUMULATION:
MASS DALAMCE RESIOUSL ¢
EARGR (A3 PARCENTI 3 -§.321928%00
BABYLON,LEVELS, CHLORIDT 9000000

TIME YERSUS MEAD AND CONMCEMTRATION AT SELECTED OBRERVATION POINTS

PUMPING PERIOD NO. 1

TRANSIENT SOLUTION

ORS .WELL NG, x ¥ N HEAD (FT) CONC . (MG/L) TIME (YEaRg)
' I SR
o 45 .12 0.0
1) 48 .9 188. 8
2 45 .0 201.1
3 48.0 18T. 8
GRE . WELL %0, X Y N HEAD ([PFT} CONC. [MG/L) TIME {YEARS)
1 1¢ i%
o 33.7 o. 5 o . 000
1 33.2 .85 1.4a8
2 3.8 187 .1 .97
] 33.8 1848 16.0800
O#% . WELL NG, X Al N HRAR (FT) CONC . (™G /L) TIME [YEARS]
3 10 28
-] .0 <. 000
1 °.0 3.448
2 0.8 .07
3 141.8% 10, sac

MESEAGE SUMMARY: MESSAGE NUMEBER - COUNT
208 £11 ok avikk

V-50



APPENDIX V-C

INPUT AND SELECTED OUTPUT FOR TEST PROBLEM 3
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ssx» TS0 FOREGROUND HARDCOPY *x*=»
DSNAME=U11236C . LONGIS23.CNTL

//U11834C JOB (??7777,TSO-TR-KONI}, KONIKOWRUN,

// TIME=(5,00),CLASS=K, TYPRUN=HOLD,

// MSGCLASSsX ,NOTIFY==

/=PASSWORD 7777

/*JOBPARM ROOM=C

/=

//KONI1 EXEC PGM=KONI&SOG,REGION=1500K

//STEPLIB DD DISP=$HR,DSN=U11236C . KONI.LDAD

//FTOBFCO1 DD DSN=U11834C.LONGIS23.0UTLIST. . UNIT=STORAGE,
/f SPACE=(TRK, (50,50)).DISPa0OLD,

/7 DCB=(RECFM=VBA,LRECL =133 ,BLKSIZE=7448)
//FT10FO01 DD DSN=U141834C.LONGIS23.GRAPH, UNIT=STORAGE,
// SPACE=(TRK, (50,50)).DISP=0LD,

/7 DCB=(RECFM=FE, LRECL=80 ,.BLKSIZE=7440)

//FTOTFOOt DD SYSOUT=B
//FTOBFOCY DD =

BABYLON,LEVELR,CHLORIDE COQC0000
3 3 18 31382C 1 7 3 100 8 4 1 ] o] o] 1 0

3. .01 .25 40,0005 1.3.1E7 800 500 .2 .5 1
o] 0 0. C. Q. C. Q.
o] o] 1 Q C :

a4

1016

1026

83 ~-.0724 250.
9 3 -.0724 220.
103 ~-.0724 240.
113 -.0724 240.

829 .0724 0.0
929 L0724 0.0
1028 .Q724 0.0
1128 0724 .0
] 0.1447
1 1.0

¢ 000 0C 0 ¢ 0 0 0 0 0 0 0 0 0 0
25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 28
2% 25 25 25 25 2% 28 25 25 25 25 25 25 25 25 28
25 25 25 25 25 25 2% 25 25 25 25 25 25 25 25 25
2% 25 25 2% 25 25 25 25 25 25 25 25 25 25 25 25
25 25 25 25 25 25 25 25 25 2% 25 2% 25 25 25 2%
25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
25 25 25 25 25 25 25 25 25 25 28 25 25 25 25 25
25 26 25 25 25 25 25 2§ 2% 25 25 25 25 25 2% 25
25 25 29 25 28 25 25 25 25 25 25 25 25 2% 25 25
25 25 25 25 25 25 25 2% 25 25 25 25 25 25 25 25
25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 2%
25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
25 25 2% 25 25 25 2% 25 25 25 25 25 2§ 25 25 2%
25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 28
25 25 25 25 25 2% 25 25 25 25 25 25 25 25 25 25
25 25 25 265 25 25 25 25 2% 25 2% 25 2% 25 25 25
25 25 25 25 256 25 25 25 25 25 25 235 25 25 25 25
25 25 25 25 25 25 25 25 2% 25 25 25 25 2§ 25 25
25 25 25 256 25 25 25 25 25 25 25 25 2% 25 25 25
25 25 25 25 25 2% 25 2% 25 25 25 25 25 25 25 25
25 28 2% 25 25 25 25 25 25 25 25 25 25 25 25 25
25 2% 25 25 25 25 25 25 25 25 25 25 25 25 285 25
25 2% 25 25 25 25 25 25 2% 25 2% 25 25 2% 25 25

0000000000000 QO0OQO000O00CO0O000
jeReRoReNoRoRoNeRoReRoRoNoReRaRoRoNoRoNoRoNoNsNoRuNsRoRw)
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25 28 25 258
25 25 25 285
0 0 0 0
1 1.0
o) o e o
.6546.646.646
.945.94%.945
.345
.544 .
.243.
. 841
.441.441.441
.540.
L4389,
038.738.
038.038.
036.736.
035.735.
©34.934.934.934
0323.733.733.733
032.832
031.831
030,
029.
028.628.
027.927.927.927
027.327.
026.426.426.426
025.425.425.425
024 .824
023.823.
Q22 .822.
022.322.
C21.621.621.6214
Q 0 o) ¢
Q 0.0ECQ
1 1.
QO0000000Q00000000
022222222222222220
Q20000000000000Q20
020000000000000020
Q20000000000000020
020000000000000020

041

038

.831.831
730.
729.729.729

823.823

.345.345.
544 .544.
243.243.
.841.841.
.441
S40.
.438.
738.
.Q38
.736.
735.
.934

540.540.
4389.439.
738.738.
038.038.
736.736.
738,735,
.934
.733.
832.
.831.
730.
.729.
628.
.827.
327.
.426.
.425
824.
.823
822.822.
322.222.

.832.832.
730.730.
628.628.

327.327.

.B24.824.

25 28 25 25 25 25 25 25
25 25 25 25 25 25 25 25

0
0

. 646
.945
345,
544,
243.
.841
.441

841

439

o3s
736

Q

©20000000000000020

020000000000000020
020000000000000020
0200000C00000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
Q20000000000000020
020000Q00000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
02000C000000000020
020000000000000020
02000000000Q000020
020C00000000000020
020000000000000020
020000000000000020
020000000000000020
0200000000000Q0020
Q200QC0000000C0020

. 646
. 945

.425,

.823
822.
322.

.621.621

0O 00 0 0 0 ©

o ¢ ¢ 0 ©o©
.646.646
.945.945,945.945%
346 .345.
544.544.544.
243.243.243
.841.841
.441 .441
540.

345.

.841.841
-441.441
540.540.
439.439.
738.738.738
.038.038.
736.736
735.735.735
.934.934.934.934
.733.733.
832.832.832.
831.831.831.831.831
730.730.730.
728.729.728,
628.628.628.628.628
927.927.927.927.927
327.327.327.
426.426.426.
425.42%.
.824.824.824.824
-823.823.823.823
822.822.822.
322.322.322.
.621.621.621.821
o ) Q 0 o)

733

824

.64€.646.

348 .345.
544,544,
.243.243.
.84
.441,
540.
439.
738,
038.

540.540.
439.4389.
.738.738.
©38.038.
.T136.736.
.735.735.

733.733.
832.832.

730.730.
729.729.

252528 0O
25 2% 28 0
¢ o 0

o}
c

646.
. 945
348.
544,

243

736

733
832

327.

426

822

a22.
621

Q

o}

646,
.845,
345,
544,
.243,
.841

441

54C.
439.
738.
.038.038
. 736,
735,
.8934.

Q28
735

831

730.
729,
.628.
.927
327.
.426,
425.
.824
.823.
822.822.
322.322.

425

.824,

823

.822.
322.
.621

o

o] C
6846 .646

945,945,
345,345,
544,544,
243.243.
.B841.841
.441 . 441,
540.540.

439,439
738.738

736,736

.735.735
934.
. 733.
.832
.831.
T730.
729.
.628
.927
327.327.
426.426,
425.425.

934 .834
733.733

.832.832,
.831,831
730.730.
729.729.
.628.
.927.
327,
L4286
L4285

628.628

.927.927
327 .327.

426.426

.425.425
824.824,
.823.823
822.822.
322.322.
.821.621

o ]

0

.646.
945,
345,
544,
243.
.841

441

.831

728

4]

s] o
646.6
g4E.8
345.3
544.5
243.2

.841.8
.441.4
540.
.439.
.738.
.038
L7368,
.738.
.834
.733,
832,
.831.8
730.

540 .5
43S .4
738.7

.038.0

738.7
735.7

.8934.98

733.7
B32.8

730.7

.728.7

628.8
927.9
327.3

.426.4
.425.4
824,
.823,
822.
322.
a1

824.8
823.8
822.8
322.3

.821.86

o Q
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022222222222222220

Q0000GA000000000C0
2 1.0 - 0.
o] 0.0 :
"
171 T 100
83" 0.0° -0
g 3 0.0 o
10 3 0.0 0.
11 3. 0.0 -0
829 0.0 o
929 0.0 o]
1029 0.0 o)
1129 0.0 -0
1
2 1 7100
83 =-.0724 250
¢ a3 -.0724 220.
10 3 -.0724 230.
11 3 -.0724 240.
829  .0724 0.0
829  .0724 0.0
1029  .0724 0.0
1128 .0724 0.0

"® D0O000OOOCO®

Ve54

4

o) 3.

1.1.2E8

1.3.2E7



U.5.5.5. METNOD-OP-CHARACTERIBTICS MODEL FOR SOLUTE TRANSFORT IN GCARUND WATER

BABYLON,LEYELN, CHLOKIDE
1 NP UT D& T A&
GRID OEICRIPTORSE

NX [(NUMBER OF COLUMNS; ] AR
NY . [NUMBER OF ROWS) ] 3

XnEL  (X-QISTANCE IN FEET) *s $08.0
YORL (Y-OLSTANCE IN FEEY] s  $00.0

TIME PARAMETEND

00080000

MTim  (MAX. NO. OF TiMZ STEMS! 3
ReMP  {XD. OF PUMPING PERIBDE] 3
PINT  {PUMPING PERIOD IN YEARZ) 3.000
Timx  [TIME INCREMEKT MULTIPLIER) 1.06
TINIT {IMITIAL TIME STEP IN LEG.) 6.310+08
HYDRELEGIC AND CHEMICAL PARZMITHORS
s ISTORAGE COEFPICIENT] o.000800
PORGS  (EFFECTIVE POROSITY) o.2¢
ETA |CHARACTERISTIC LENGTH) 4.0
OLTRAT [(RATIG OF TAANEVERSE TO
LONCITUDINAL DISRERSIVITY) o.20
ANPCTR (MATIO OF T=¥Y T@ T=¥X) 1. 000000
*ueNON-DECAYING SPRCIESSws
=eaNCN-SOARING SPECIES#44
s=sA0IF USEDeas
EaxUNCONFINED AQUIFERR=*
EXECUTION PARAMETERS
NITF (NG, OF ITERATION FARAMETERS) : T
ToL ({CONYERGENCE CRITERIA - ADIP) + 0.0160
ITMAX [MAX.NO.CF ITERATIONS - ADIP) 3 100
. CELOIS (MAX.CELL DISTANCE AER MOVE
OF PARTICLES - M.8.L.) . e.800
NEMAX [MAX. NG, OF FAATICLES) + 3830
NPTPND (MO. PARTICLES PRR HGOE) . N
. PROGAAM QPTIONS
APNT  (TIME STEF INTEZRVAL FOA
COMPLETE PRIKTOUT] . 1 -
NPNTHY [MOVE INTERVAL FOR CHEM.
COHCIMTRATION PRINTOUT] °

NPFRTYL (PRINT OPTICHN-YELOCTITY
OsMp; !sFIREY TIME STEP:
F3ALL TIME STRPS) . o

MPNTD (PRINTY OPTIGK-DISP.CORF
GaND; 1eFIRST TIME STEF:
2=kl TIME STEPR)

NUMOBS (MO, OF OESERVATION WELLS

-
o

FOR NYDRGGRANH PRINTOUT} = 3

NREC {NG. OF PUMPING WELLS) [ N

NCODES [(FOR WODE IDENT. | x 1

NPWEHV [PUHEW YELOCITTES) ] L]

APDELC [PRINT OFT.-CONC, CHANGE) @ 1

TIME THNTERVALS {IN SECONGS)

6,.310008+08 0.310008+0% O.T10008408 ©.0000C0E+00 0.000002+00 0. 0GOGOE+GO O.000A0E+00 O.00000E+00 e O, gso0
¢.00000R+00 0.000Q0E+00 0.00000E8+400 O.00000R+00 C.000000+00 0.00000E+00 O.0C00UE+G0 O, 000QGAE+00 +a0 © g+00

©.000000+00 0.00000R+00 &.00000R4+00 ©.000008+00 O, . J0CGOOF4+00 C.000000+00 C.00000E+00 O, 300008+00 . 00000 E+00 0:00000!000

o,

e.

L
0. 000008400 0. R+00 O, E+00 0.000008+00 C.00000R+00 0.00000+00 O.00000E+0C §.000GO0N+00 O.00000E+Q0 O,.00000K+00
&, 000008+00 0.00000E+00 & . 0000CE+00 0.000008+00 0.000005+00 ©.0000QE+00 C.0CODDE+Q0 ©.000008+00 O.00000E+00 0.00QGO0E+0O
0. 00000E+00 O.0C0000E+00 O.000000+00 0.0G000E+00 ©,00G00E+00 ©.000008+400 C._000COE+00 0.000CG0E+00 O.00000E+00 D.0000QE+00
0. 00000KE+00 O.00000E+00 0.000008+00 0.00000E+00 ©.000000+00 0.000007+G0 ¢.00000E+00 ©.0000Q0E+00 4.000008+00 0.000CCOE+QC
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2.008+00
0.0084+00
9.00R*00
0.008+00
9. 00R+00
Q.00R+08
¢ .o+
6. 00R+00
%.00E+00
0.001+00
9. 900K+00
¢.008+00
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0.00g+00
o.00E+00
. 008+00
2. 00E+00
¢.008+00
0 .008+00
0.008+00
0. 00E+00
0. 00E+00
9.00E+00
2.008+00
0.00E+00
9.00R+00

0. 000+00



VEATICAL PEAMEASILITY/THICKNESS (FT/(FTsSEC))

¢.00R+00 0. Q00E+00 Q.00K+Q0 o.00R+00 0.00E8+00 0.00E+00 0. 002+00 € . 00E+00 0. 00k+00
O.000+00 O .Q0E+00 O . O00E+O0 O OOE+*06 0.00E+00 O .O00E+00 O0.00FE+00 ©.00E+0Q
0.00E+OO 1.008+00 1. 0QE+0C 1.0084%00 1.008¥08 1.00E+00 1.00E+0Q0 1.00E+D0 1.000k+00
1.008+08 1.000¢00 | . 00E+00 1.00E+Q0 1. .00§+00 1.008¢00 1.00E+Q0 O©.0CR+00
D.000+00 1| .00E400 O.0O0E+0C 0.0OF+00 ©.000+00 0O . ORN+00 ©.00E+0D & OCE+00 ©. 00R+00
0.000+400 O Q0#+00 0.00E+O0 ©.00F+00 O.002+00 o 00l+ga 1.000+00 &.00R<00
d.000+00 1.008+00 ©._00R8+00 O.00E+00 O0.00E+00  0.00E8+00 ©0.008%*08 0. 00E+00 O, 000+00
O.00E+00 ©0.00l+00 ©.008+00 0.00E+*00 ©.008+00 Q. .00H*00 1.0012+00 0,00R+00
0. 00E+00 1.008400 O.00E+00 ©.008+00 O.00H+0G0 0.00R%00 & . QOE+D0 ©,008+00 O, Q0R+00
0.00E+00 0 .00E*0C 0.008+00 O .00E+00 O.00E+00 ©.00E%00 1.008+00 0o, gul+00
o . COE+OD 1.000+00 O0.COR+00 O.00E+00 0.00E+00 ©.00E+00 ©,.00E+98 0 S0E+0d O, pafe00
0.00R+00 O .00R+00 ©.00f+00 0O.00E+00 0.00E+00 O.00Rk+00 t.008%00 0,00f+00
Q. 00g+00 1.00E+00 o,.000+400C 0.00E+00 O0.00§+00 O.00E+00 0.00€+00 0.008+00 0o cOl+00
0.00R+00 © . Q0N+00 0.006+00 0, 000+00 O.0QR+00 O.00R*00O 1.000+00 ©.o0C0Es00
o .00R+00 1.000400 ©.00F+00 O .00F*00 O .00B¢00 O.00E+00 O.00E+00 0.000+00 0O OCGR+0O
4. 00E+00 O.00E+00 O .00E+00 0.00F+¢0 0.008+00 o.00E%00 1.000+00 O, QOReO
0.008+00 1.000+00 ©.00R+00 0 _00E+00 G.000+9C 0. 00E+0C 0.00E+00 o .00E+G0 O 00E+00
0.00R+00 O©.0O0R+00 G.00R+0C 0.008+00 ©.00E+00 (.00Es00 1.008+00 o 00K400
o.008+00 1.008«00 O0.000+400 0. 00KE+0C ©.00H+00 0,008+00 ©.008+400 0. 00E+C0 O, Q00R+00
0.00E+00 ‘0 .00E+00 O.00E+00 O . 00E+00 0O .00E+08 0, K 00E+00 1.008+00 ©.00R+00
c.o0E+00 1.0084090 O0.008+00 0 .00E+20 0O.00K+00 0.00f+00 ©.00E+0C¢ 0©.00§+00 O, 00R+00
0.008+%00 0. 00R+*00 O.00K+AG0 O .00E+00 O©.008+00 ©.000v00 1.00E+88 0o, 008%00
T o.008+00 1,00R+00 O.C0R+00 O, COR+00 ©.00F400 0.008400 0.00E+00 0.008+00 O 00f+00
0.000+00 O.00E+0c O.00f+00 O.00E+0C 0.C08+400 ¢&.00RvO0 1.00E+00 0.008+00
o.00R+00 1.008408 0.008+00 0.00E400 Q. 0ON*Q0 0.00F+00 ©0.00E+G0 ¢.008+00 O, 6 00W+0Q
0. 00R+0D o.00E+00 ©.008+00 0 .0GE+OD ¢.00R+00 ©.008*00 1.008+00 Q. 00E+00
B0 L o-1-] 1.00E*00 ¢ ,008+40¢ 2. 00E+00 O0.008+30 O.00E+*00 OJ.00E+00 O .00E8+00 0. 00€+00
C.008+00 ©._00E+G0 O0.00E+00 ©0.00§+00 O0.00R+00 0.00R+%00 1.00K+00 0.008+00
Q. 008400 1.008+80 O0.008+00 0.008+00 O.0008+00 0 . 008+00 O.00E+00 0.00E+00 ©O_00F+00
0.00E+0Q0 ¢ .00R+00 ©.00E+00 0.00R+00 ©.00E+00 0.00%+00 1.00E+00 0.00E+¢0
©. 00804 1. 000+00 ©0.008+00 O . 00R+00 O.00E+0C 0.008+00 O.00E+00 0,00E+00 O, .00Re00
O.000+00 0 OOR+00 O.008+00 O.000+00 0.Q0E+*00 O.00E+00 1.00E+00 0,00Ke+00Q
0.008%00 1.008406 4. 00E+00 0. .00E+00 O.00E+00 O .00H*00 ©.000+0¢ 0O . 00E+00 0.030R+00
0.00E+00 0 .COE+30 ©.00E+00 O .Q0E+00 O.008+00 O, 00N+O0Q 1.008+00 0.00d+00
O.000+00 1.00E+00 ©.00E+0C 0©.00E+*00 O0.008+00 ©.00E+00 ©.00F+00 0.00E+00 O.DOR+00Q
9.000+00 0.008*00 O.00R+00 O0.00E+00 O¢.000+00 O.O00R+00C 1.00E+00 c.00B+00
o.00E+00 1.008+Q0 O0.00E%00 ©.008%00 O.00R+00 O.00E+00 O,.00E+00 ©.0CR+00 O OQOE+00
0.008400 O .00E+30 0O,.00F+00 O.0CR+*00 O.00E+00 O,.00H+00 1.000+00¢ 0o, 00f+00
C.GOE+00 1.000+00 0.008+00 0.00*00 O0.00H+00 0.008+00 ©0.008+900 0.00f+q0 O _ooB+00
©.00FE+00 ©0.00E+Q0 ©.008+0C ©.00f+00 0.00E+*00 0. .00E+00 1.20K+00 0.00Es00
0.000+00 1.000490 ©.008+00 '0.00E+00 G.GOE+Q0 0O.00R+00 0.008+08 0.0Q0E+30 O, 00E+00
0.000+00 O.008+06 0.00B+00C O . 00E+00 0.008+00 o, 000+00 1.000+0C¢ ¢o,.c08+00
& .00K+00 1.00E+00 ©.00F+00 0.00F+00 O.00E+400 ©0.008+400 ©£.008+400 0.008400 ©O. 00E+00
0.000+Q0 0.00E+00 ©.00E+00 0.008+00 O0.00N+00 0.00¥+00 1.000+00 0o.008+00
' 0.008+00 . 1 GOE+0S ©O,.000+00 O, 000400 OG.CON4+00 O,00R400 O . 0UE+00 0.008+00 O _OOR+0O
0.000+00 0. 00E+0¢ 0.000400 O . 00E+G0 0.00R+00 O.0a+0O0 1.000+00 o.00E+00
0.008+00 1. 008400 0.G0F400 O.00E+G0 0.000+00 O.00E+00 ¢&.000400 O 0ON400 O, 008+0C
0.001+00 0.00E+GC O.00E*00 O.00E+Q0 O.008+00 O,008+00 1.008+00 0.00%+00
* . 00R+00 1.008¢00 ©.00R+00 0.000+00 0.00R+00 0.001+00 ©.00E+00 0.000400 0. 00E+00
¢ . 00E+00 0 .00FE+G0 . 0.000+00 0O.00R+00 ©0.00E%00 ©O.00F+CO 1.000+00 0.008+00
o .008+00 1. 00E+00 0. QOE+00 0O,.008+400 0O.COE+00 O0.008+00 ©.008+00 0o.000<00 O,008+00
0.008+00 ¢.00E+00 0.00E+00 . 0.00R430 ©.C0E+00 0.00E+00 1.008400 0©.008+00
0. 00K+00 +.00E+00 O0.00E400 0.00E+00 0.00E+00 0.00¥+00 ©.00€¢00 0.00d+00 0.00E+00
0. 00E+00 O.00E+00 O.008+00 O.00E%*00 O0.COE%00 O, 00F+00 1.000%00 0.00E+00
0.J0E+O0 1.008400 ©. 002400 ©O.000+00 0O.00E+00 ©.00E+00 0.00R+00 O.008+400 ©.000+00
9.000+00 $.00R+04 O.00E+00 O.00E+00 OC.00R+00 & 00B+00 1.00E+00 0.Q08+00
Q. 00«00 1.000408 0.008¢00 O.00R400 C.00R+00 O.000+00 O.00E+00 & QOE+00 C.00E+00
0. CO0F+00 O _O00E+00 O .J0F+00 O . 00R+00 O .0O0N+00 0. 008400 1.002+00 &.00K+00
‘0.000+00 1.008+00 1.000+00 1.008+00 1.088+00 1.008e00 -1.004+00 1.000+00 1,.000+00
1.00E%00 1.008+00 1.008400 1 .00E+00 1.00E+00 1, 00K+00 1.008400 5. 00E+00
' 0.00E+88 0.008+00 O.00R400 0.S0KF00 O0.00R+00 O . 008+00 O0.00E+00 O .00E+00 O.00E+0O
0.008+9¢ ©,.200+00 O.0Q00+00 0.008¢%G0 ©.00R+00 O.00E*00 O.00U+00 0.00N 00
HEAD DISTRIBUTION - ROW
NUMBER OF TIME STEPS L3
TIME{SECONDS) 0. 00000K+00
TIME([DAYS) 1] 0, 000008400
TIME(YEARS )} : 9. 200000+00
9. 2000000 &. 0000000 &, L o. -] . 0000 0. 0000000 0. 0000800 9.0000000
&, 0000000 2.0 o0 9. 2.90000000 o. 0000 o, 9. 0000000
©.0000000 A0.6000000 48.6000000 45.5000000 4§.0000000 45.6000000 A8 5000000 AK.E000000
48, 5000000 44.1000000 45.5000000 A8. 8000000 4%, 5000000 458000000 1000000 0.0000000
€. 0000000 45.3000000 a%.9 8.3 4%, $900000 45._1000000 4L _JOOO0C00 45.p0008080
45.5000000 A5.0000000 45.0000000 46.9000000 48.9000000 4% .3000000 45 . 3000000 Q. 0000000
°. o 45, 00  45.3000000 48.3000000 48.3000000 A§.3 [ Y 48 .3 o 8% . 3000000
45 _300000C 45.1000000 485.3000000 4F.3J000000 45.3000000 43%.3000c000 AL 30O00QO 2. 0000000
©.0000000 44.8 44 .8 44 _RO00000 44 _BO0R00D 44 85000000 44 .% aa, L1
44 5000000 44 5000000 44.5000000 44.8000000 a4 5000000 44_ 5000000 44 S00000C O.0000000
o. a3, oo 43.2 43.2 43.2000000 41.2000000 43.2000000 41.2000000
43.2000000 43.2 o a43.2 43.2000000 43.2000000 43.1 o0 43 .2 -] 0. 080000
3. 0000000 41.3000000 41.3000000 41 _0000000 41.3000000 A41.3000000 41.8 9 41.3 1]
41 . aa0 e 4t. 9 4000000 41.8000000 41.8000000 A1, 3000000 41.8000008 0. 0000000

°.0000000 A1 .40 41.4 o 41.40 4T1. 4000000 41,
41 .8 a41.a 41.4 o8  A1.400 1.4

e, o0 40, 800 0.8 40 500 40 . 3000000

40, 1000000 40. 6 40. % 40 . 5000000 40.5000000

V=60

41 .a000000
40.8000000

40 . BODO000

o0 41,4 Q

a1,

4

41, 4000000
Q.

40, 1000000

40 .3000000

¢.00E+00
1.008+00
0. 008400
©.008+00
-1 £2-1]
o.000+00
0. 00E+00
Q.00F5+00
$.00E+00
¢.00E+00
0. 008+00
0. 008+00
o.00g+00
Q. 00k»00
o.00E+00
2.00K+00
Q.60+l
9. Qag+00
©.00K+20
. 0GE+00
Q.00f+00
0. 00R+00
o.008+00
C.00R+00
S.00R+00
Q. 00R+00
. 00E+00
Q.00R+00
S.00R+00
1.008+0¢

Q.00E+00

485. 8000000

45 000000

£5. 3000000

44 . E00a000

431. 2000000

41, 3000000

41. 4900000

40, 3500000

4% . 8000000

4% . Joooo00

4% . 3000000

44 . 5000000

43. 2000000

41. 8000000

&1, 8000000

40.35000000




¢.a

3. 400 19.4000000 38.4000000 3§ 4000000 3. 4080000 38 scoeddo

3% . 4000000  I8.40 ° 3.4 39.40 25.4000000 38.4000000 31.8000000

©.0000000 14.7000000 38.7050000 34.7 38.7 8.7 g0  38.7000000
318.7000000 34.7000000 33.7 o 33.7 14 . 70000 3.7 n.1

38.0000400 13.0000000 34.0000040 33.0000 3s.00 34 . 0000008

8.0000000

18.0 o0 33.0030 3a.00 s . 0000 33 .0000008 14.0000000
9.6 J5. 10 ooo 36.7000000 35.7%700 3.7 I8, Tagoooo
8.7 o 3%.70@ 3% .7050000 36.7000000 135.7000000 1§.7000000
2. oG 31§ . Too9 1% .7%00 35 . 7090 8.7 & %7
3%, Toonood 35.7T0@ I8 . 708 38.7000000 I8.7 5.7
o.0000000 3IA. S 34.8 34.0 34 .95000000 J4. 35000000

34 . 0008000
C.0000000,

34 . 3600000
33. Teooo0d

34 . 3000000
13 . Tapoeoo

38 .0000000
34.7000000
18, 7000000
38. 7000000

35 . 1000000

34 .3000000

J4.
33. 7800000

24,9000
11.7000000

3.0
33. Tanoco0

34 .80
33. 7000000

38 . 4000000

9. 4000000

39 doc0o0o

8.7
2.0000000
38. 0000000
¢.o0000000
16.T000000
¢ .0000000
3% . To00000

2. 0000000

34 . 3600000

0. 0000000
3T . 7000800

18. 7o

38 . 0800000

it Tooo0Q0

3% . T0Q0Q00

34 . 9000000

33.7000000

3x.% 1.7 33 . 709 o 31.7000000 33.7000000¢ 313 7000000 313 . 710000800 0. 0000800
©.0000008 131.80 2. 312. 800 312. 8000000 1Z.9000000 J1.3000000 312. 2000000 312. 0000000
32.8 22.3 32 .80 o 32.3000000 32.4000000 312 8000000 32.30 .00 o
0.0000000 J1.8000800 31. 1.8 1.5 & 31.8 I1.» 1.8 3.8
31.8 L 1.8 Jt.58000000 31.3 n. I .» 1.8 0.
©. 0000000 ID.T00G00C 10.7000000 30.7 Jo.7 -1 0.7 L] 30.7 9.7 30. 7000000
3¢.7000000 10.7000000 10.7000000 10.7000000 I¥0,.T7000000 20.7000000 30.70 9. 00
9. 2.7 1] 24 . TO00Q000 28.7 .7 29.70 9.7 29.7 29 . Tooo0Q0
© 28 . T900000 I8 . TOO0000 1I8.7000000 25 .7000000 18.7 ze.7 8. 70 L] o.00
e.0 8.8 8. 24 . 800 2. a0d - 2800 o0 3. 25.%000000 23.8000000
8. 2% . 904 L 24 .49000000 23. 8. ¥ 24, 8000000 2. e.
a. 27T.8 27. 27.8 eos 27.% 27,90 7.8 27.8 27.0000000
27 . 5000000 17.2000800 17.3008000 27 .3000000 1I7.9% 27,3 (-1} 27 .000 9.00
0.0000080 17T Joooedd 2T.JOoGO0G0 27 300 D27, 3 o9 17.3000000 27.3 11.3 27.3100
27.3000000 27.300060C 17.3000000 27.3000000 17.J000000 27, 3000000 27.1000000 0. 0000000
0.6000000 16.4000000 1I0.4000000 1§.4000000 108.4000000 28, 4000000 zl.; It. 4 248. 4000000
8. 20000090 8. 400 26 .4 2% . 4000040 8.4 o0 28, 18. 4000000 9. 0000000
4. 0005000 2I.‘-_ 5.4 2. 26. 4 Qo0 2% . 4000000 25. 4900000 25 . 4000000 15 . 4000000
2% .4 o 5.4 15 . 4990000 2% .4 Is. & 28 .4 (2] 8.4 Q o.%o00000
Q.0000000 Z4._300O0GGO 14 8000000 24 .8000000 24 0000000 24, 3000000 14.3000000 24.8000000 14.8000000
24, 4.8 24 .8 24,800 24.8 8. [ 24 3000000 ¢. doo0000
Q.0000000 23 . 8000000 Z3.3000000 1].3000000 231.80 23.8 3.8 23.8 21 . 3000000
3.8 2.8 23. 23. 8000000 13.8000000 233, 30008000 23.3 L] 0.0
0.0800000 23.3000000 .32.' L] 2. 4 22.300040086 21,5000000 11.3000000 12.3008000 11.8000000
21 . 3000000 13.3000000 12.30 22.80 2.8 22, 5000000 11. 5900000 9. 0000000
¢.0000000 12.23 22.30 22.3006000 212 3000000 22 3800000 21.]060000 212.3100000¢ 11,6 l000000
22.3000000 12.3000000 22.3000000 22.31000000 212 3000004 11.]000000 11.3000000 ®. 0000000
o. 21.8 A 11, 1000000 21, 21.8 o0 1. W L] 21.4#000000 21. 8000000
Z1, 35000000 21.8000000 21,800 1. 80 21, 8000000 21. 8000000 21.00000008 0. 0000000
L e. . 9.0006000 .00 Q. - L] 0. 0000000 9. 0ego000
9. 8.0 [ o, . (- ] Q. - -
— P . o= = B -4
ITERATION P
2.8001-0F S.007K-02 1.J88E-01 3.700E-01 1.0008430 O, 060H+00 0.0008+00 0. 000E+80
€.0000+88 0.000K+00 0.0000+00 0.0008+00 0. .000R+00 0.0000400 ©.0008+00 O 000E+00 0, 0008+00 0, 000N+00
9.0008+00 0. .0000+00 2.000F+00 0,.0008+00 0.0000+00 O .000F+00 O . 0008+00 O.000E+00 O, 0CON+00
9.000E+00 &.0000+00 2. 000R+00 9.0008%00 9.000R+00 ©.000K+00 0.000N+00 0. 000E+00
0.000K+00 0.0008+00 0.0000400 0.0008+00 C.00OE+00 ©.000E+00 ©.000E+00 0. 000F+00 O.0COE+00 O DOOE+0O
9.4008400 0.0000+00 0.0001+00 0.0008400 0.000E+00 0.0000+00 O.000E+00 O, OCOE+O0 0.000H+00 O _OOOR+00

V=61

39 . 4000000

38. 71000000

38 .0000000

3s. 1000000

3% . 7000000

3a.3%000000

11 -T700000C

12 . 4900000

30 . 7800000

19 .7900000

28 . 000000

27. 0000000

27.3000600

24 . 5000000

2% . 4000000

24 8000000

21. 8000000

22. 48000000

22.3000000

21 . BOOQ000

9.0000000



CONCENTRATION

NUMBER OF TIME STEPS
TIME(SECONDS)
CHEM. TIME(SECONDS |
CHEM . TIME(DAYS)
Timt{YRARS )
CHEM. TIME{YRARS)
WD . MOVES COMPLETED
0.0000 0.0000
6. 0000 0.0000
. 0000 o0.00600
0.0000 @ . 0008
0.0000 0.0000
©.0000 0.occo00
o, 0000 ©. o000
¢. 0000 o.0000
8. 0000 a.000&
o . 0000 ©._0000
©. 0000 0.0000
©.0000 o.0000
. 0000 ©.0000
o, o000 ©.0000
©. o000 0.0000
0.0000 0.0000
o.0000 ©.0000
_c.oioo 0. 0000
0.0000 0.0000
¢ . 0000 0.0000
©.0000 o. 0000
o. 0000 0.0000
©o.0008 0.0000
o. 0000 0. 8000
0.0000 . 0000
L ) 0.0800
o.0000 ©.o000
. 0000 o.0000
a.0000 a.0000
©.0000 0.0000
°.p000 0.0000
o.0000 0.0000
o.0000 °o._0000
°. 0000 ©. 0000
o.0000 o.0000
©.0000 6.0000
o.0000 o . 0000
6.0000 0.0000
0.0000 9.0000
o._o000 © . 0000
°. 0000 o, 8000
o0._0000 a.0000
o.0000 ©.0000
¢. 0000 0.0000
°.0060 6. 0000
o. 0000 0.0000
0.0000 &.0000
o.9000 0. 0000

o
0.0080008+00
0. 00000E+a0
0. 00000E+00
¢ .00000E+00
o.00000R+00

-]
9.0000 0.0000
9.0000 o.0000
©.0000 o . 0000
9.0000 9.0000
0.0000. a.0000
o.0000 ¢.0000
Q. 3000 ¢.0000
o. o000 <. 0000
©.0000 0. o000
0.0000 2.0000
o.0000 Q. 0000
Q. 0007 ¢.0000
2.0000 0. o000
9.0000 ¢. 0600
¢, 0000 ¢ . 0000
©.0000 ©.0000
0.0000 0. 0000
9.4000 0 .0000
0.0000 9.0000
¢.20060 9. 0000
Q.83200 9.0000
9.0030 o . o000
9. 0000 ¢ . 0000
0.0000 o. 0008
o.0000 o.0000
¢ . 0000 ¢ .0090
0. 0000 0.0000
0.0000 0.0000
©. 0000 < .0000
¢.0000 o.0000
9.0008 0. 8000
o.0000 °.0000
¢.0000 2.0000
9.0000 o.0000
6.0000 . 5000
Q.0000 0 .0000
0. 0008 8.3000
0.0000 9.0000
¢.0000 ¢.0000
0.0000 &. 0000
0.0000 a.0000
a. 0008 0.0008
. 0000 T . 0000
0.0000 0.0000
°.0000 o. 0008
o .o000 o, 0000
&. 0000 8. 0000
2.0000 ©. o000

Q. 0000
9.0000
o.0000
o . 0000
0. 8800
Q.0008
¢, 0000
Q. 0000
o.0000
o .0000
©.0000
o. 0000
9. 0000
0.0000
&.0000
o. 4000
0. 0000
Q. 0000
o.0000
0.&°°d
9. 3000
0.0000
9.0000
¢ . 9000
o. 0000

9.0000
0. 0088

0,0060
@ . 0000

0. 0000
0.0000
Q.0000
2.0000
o.0000
9.0060
9. 0000
&.0000
o. 0000
0. 0000
¢. 0000
°. 9080
a.0800
o .0000
9. 0000
&, a00d
a. 0000
©.0000

0. aod

0. o000
e. 0000
8.0000
Q.9600
2.90000
0.0000
;.0000
9.0000
8. 0000
0.c000
9.0008
°. 0000
&.0000
o . 0000
o . 0000
0.0000
9.0000
&. 0000
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TRANSMISSIVTITY
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0.00 @ 0.00 0.00 0.00 0.00 G.00 0. 00 0.00 0.00 0.00 0.0¢ ©0.00 .00 0.00 0.00 0.00 0.00
6.00 Q.18 2.14 O. 14 ©.14 0.4 ©.14 9,14 0,14 0 .18 0. 14 O .14 C.14 O 14 3,14 9.14 0.4 &_ 08
¢.00 ©. .16 O 1% O.F4 O 14 .14 &.18 0.1 G.14 0.14 C. 14 5. 18 0. 14 O ¢.14 0. 14 O .14 0. 00
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©.00 0.146 0.74 .14 0. 44 0.14 O, .14 0,14 0. 14 O.14 0. 14 0.14 0,18 O.14 O0.14 0.14 ©.00
9.00 ¢.14 0,18 ©.1% 0,18 0. 18 0. L1% 0,18 0. 15 @ .18 ©.tF 0.18 0,19 9.1% 0.5 ©. 14 O0.00
.00 O.14 0.14 0. 14 ©. 14 5,14 0. .18 0,14 Q.14 O.14 0,14 0,18 0,18 0.14 0.14 0.18 0.00
0. 00 0.14 0. 14 0. 14 O 14 0.8 0. 18 0.8 0. 14 0.4 0.14 O, 0.18 0. 14 C.14 0,00
9.00 O0.14 0.18 0.5 T. 14 D.14 ©, 14 0.4 0.14 0.14 0.14 O. ©.1% 0.1% 0.14 ©.0%0
.00 0.14 0.14 0. 14 .14 0.4 0, 14 0,14 0.14 ©.14 0.14 0. 0.18 O. 14 B.14 0.00
9.00 ©.14 0,14 0.14 0 14 0. 14 O, 14 90.14 9. 14 0. 14 0. 14 9.14 0.14 0,14 0. 14 .14 0.00
0.00 9.14 0,14 0.14 0. 14 0.4 O, 14 0.14 0.14 .14 .14 9. 14 0. .14 0.14 0.1%2 0.14 0.00
0.00 9.14 0,14 .14 0. 14 0. 18 O, 14 0.18 9,14 0.14 9.14 0.8 O .1 9.14 &. 14 0.14 0.00
o.00 G.18 £ 18 .18 0,184 &. 14 O T4 G184 6.14 ©.14 90,14 0. 14 0. 14 0. 14 .14 .14 0. 00
¢.00 0.4 0,18 ©.18 0,18 &.1%. 0. 18 ©.15 0. 18 .15 0.1F .15 O 18 €. 18 &. 18 ©.18 0. 00
¢.90 0. 14 0.14 0.14 0,34 O 0. 1B .18 0,18 9.5 0,18 O.14 0,14 0. 14 & .14 0.14 0,00
9.00 O 14 0,14 0.4 &. 15 © Q. 18 ©.18 O0.1% 0.18 0,18 .18 0. 18 O.14 .14 ©.18 0. 08
.00 0.4 0,18 ©.1% & 18 0O, o, .18 0. 18 5.18 &, .18 .18 0,18 O0.1% &.1% 0. 14 0.00
9.00 .14 0.1% &.18 0,18 O.18 ©. 18 0. t8 O.18 O, e.1% ©. ©.18 ©0.1% 0. 14 .00
©.00 0.14 90.1% .18 0,18 0. 1% ©. 1 o.t8§ 0.15 o, .18 o©. 0.1%8 .15 0.14 2.00
@.00 &.14 90.18% ©.1% 0. 1% 0. .15 ©&. 18 0.18 o0.1% ©. e.1% 0. o.1% 0.1% 28.14 0. 00
0.00 0.4 0,18 ©.14 0,15 2. 1% ©. 18 .15 o.1% 0. o.1% Q. -] ©.18 0.14 0.00
0.00 O.18 ©_ 18 Q.15 G 15 ¢.1%5 O. 1% 9.1% 2. 18 2, 15 ©. L] G. 0.4 0.00
9.00 O.14 0,18 .15 & _15 .18 0. 1R 015 2,18 B 1% o -] 2.t 0.14 0,00
0.00 0. 14 0.14 0.8 &, .14 O, 0. .18 0. 15.0,.18 ©. 1% ©. -] . f4 0.14 0.00
.00 0.14 9,18 0. 1% ¢ 1% O, 9. i ©.1% 0.8 O. 1% O, @ e.t% 0.14 0.00
9.00 O.14 0.18 0. 18 O 1% 9. a. ¢.1% & 1K &, 18 ©. 1% o @. 18 .14 0.00
G.00 0.8 0. 18 O.18 0,18 O . .18 9.8 0, LIE 9.8 -] ¢.14 0.4 0.00
C.40 0.18 D.14 O.14 O .14 O o, G.14 0,15 0. 0.14 O. o 0.14 0.18 D.00C
£.00 .00 0.00 0.00 9.00 ©.00 .00 ©0.00 0.00 9.00 0.00 0.00 £.00 0.00 0,00 .00 0.00 0.00
CUMULATLYR MASE BALANCE -- (IN FT=a3)
RECHARGE 1 §.00000K+00
INJECTION 2. 08324K407
PUMBAGE . 2.88328R*O7
CUMULATIVE NET PUMBPABE L3 9.000000+00
watlir NRELEASE FROM STORAGE » -1, *03
LEAKAGE INTOD AQUIFER e =8, $38+08
LEAKAGE OUT OF AQUIFER T . ABABOROS
CuMuLATIVE NET LEAKAGE b 1.7Tt8208«048
MASS BALANCE RESIDUAL 1 =1, 80580F+04
ERROR (A5 PRRCENT! « «2.887CTE~GT
RATE MASE PALANCE -- [IN C.F.B.)
RECHARGE = 0.000008+00
LEAKAGE INTD AQUIFER . 1.331870+00
LEAKAGE OUT OF AQUIFER t =1.1318T7R+00
HET LRAKAGE LONET ) B =3 .Z4240E-08
IMJEETION = 0.00n00g+00
PUMPAGE = 0.00000R+00
NET WITHODRAWAL (TPUR) 5 0.00000d+00
CONCENTRATION
-HUMBEK OF TIME ETEPE = t -
DRLTAE T L i.200008+04
TIME(SEcoNDS) 12.13000k+02
CHEM. . TIME|SECONDS] ¢ 2,130000+04 L
CHEM TIMEIDAYS) * Z2.888208+02
TIME(YRARS ) ® *00
CHEM.TIME(YRARS ) 3 .06
NGO, MOVES COMPLETED 3
. 0000 0.0000 ¢ . o000 9.4000 0.0000 [-a-1-1.7) 9.0000 9. 0000 . 0000 o.0000
2.0000 . 0000 o, 0000 0. 0000 0.0000 4. 0000 a, 0000 %.0000
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8.0000 @, 0000 a.0000 0. 0000 9 .00g90 0 .0000 ¢.0000 9.0013 ¢.0013 Q.0014
0.0013 ¢ . 0000 2.0000 o.0000 <.0000 0.00006 . 0000 e, 0000
¢ . 2000 o.0000 9.0000 °. 0000 . 0000 9.0000 &.0001 o.002% 0.002a8 9.0030
0.0027 o.000 9.0000 0, 0000 6.0000 G.0000 °.0000 ©.0000
G . 0000 a. 0000 °.0000 o .0000 o.0000 Q.0800 9.0008 Q.01 0.911% e.8119
o.0107 S . 0008 9.0000 o. 0000 Q. 0000 ©.0000 0. G000 °. 0000
o.0000 o.0000 ¢.0000 0. 0000 o.90%00 0.0002 9.0018 0.0298 o.03103 9.0327
o.0288 0.0017 ¢.000% 0. o00C 0.0000 o.0000 ©.0000 9.0008
0. 0000 Q. 0080 9., 0000 ¢, 8000 o.0000 9.0008 o.007TE o. 1047 o.1000 L1187
o.1048 ¢.0073 ¢ . o008 0.0000 a.0000 . 0600 0. 0000 9. 0000
2.0000 9.0000 &.0000 ¢.0000 ¢.0003 0.9938 o.o801 o.5102 o.8&TH
o.8781 o.0483 ¢.0037 ©.0002 2.0000 o.0900 <¢.0000 o. 0000
9.0000 o.0008 2. 0000 @. 0001 e.0017 2.021a 0.232s 1.00840 1.84882 T.8024
1.5843 0.2244 ®.0207 0.0018 9. 9001 . 0000 ¢. 0d00 4. 0000
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BABYLON,LEVELS CHLBRIDE

TIME YERSUS WEAD AND CONCANTRATION AT SELECTED URSERYATION PQINTS

TIME INTOAVALS
&, 3200008+08
©.00000E+00

. G0000R+00

.00000E+00

. Q00008+00

. 00000N00

. 00000E+00

0, acoeol+00

o _00000E+00

0. 00000E400

oODODOO

LOCAT

P L Y TN
-
-

N1 1
NUMBEAR OF ITE

PUMPING PERIOD NO.

TRANSTIENT

wiLlL NO.

1

OES .WELL NO.

.WELL NO.
3

SOLUTION

% Y
) L]
X Y
10 18
n Y
1w k1]

ETART PUMPING PERIOD HO. 3

THl FOLLOWING TIME STEP,

{I% SECONDS)
0. 320008+08
©. 000008 +00
©. 0000000
©.00000E+00
©.0000OE+00
0.00000E+*00
©.000008+00
o.g0opoE+0e
4. 00000K+00
0.00000E+a0

HTim
NrPNt
HITH
ITMAX
NREC
MENTMY
NENTVL
NPNTD
NPDELC
NENCHY
PINT
TIMX
TINIT

€. 32000E+00
9.000008+00
0.000008+00
9. 000008 +00
0. 00000E+00
<. Q0000 E+00
2.90000E+00
0.00000E+00
9. 00000 +00
©.000008+00

ION QF PUMPING WELLS

RATE[IN CFS) CoNC.

- .T24R-01
TR -0F
-T24E-01F
-T24R-01
JT24E-00

.

-TI4%-01

RATIONS =

210 .00
220.00
240 00
245 .00
Q.00
.00
.00
o .00

-]
°
L
L

-]
L]
a.
°
-}

O-000RO2—-Uu

‘3.000
1.000

. 90000N+00
. 000008 +00
. 900008 +00
. Q0D00E+00
00000R+00
.00000KE+00
. eonackroo
00000RSOE
. Q0000E+00
. G00000+00

0.000008+00
¢. 000000 *00
©0.000008+00
0. 000008+00
&.000000+00
0.000008+00
2.000000+00
8. 000008§+00
0.00000E+00
0. 00000E+00

v-77

Q0000000

L] WEAD (FT) CONC.{MG/L)
] 4%.3 c.e
1 443 c.¢
" HEAD (FT) cONC.IMG/L])
° 13.7 5.0
1 13.8 114.7
N HEAD (FT) CONE. (MG/L}
L} 24.8 .0
t 24.4 a.t

o.o0c0oR+OQ
0. 00000R+00
2. 0000008+00
2.000008+00
% . 000008 +00
2.00000E+00
0. 00000E+20
@ .00000K+00
¢.00000R+00
¢.00000E+OD

<. 00000+ 00
2. 00000E+00
2.00000E+00
0.000000+00
0.90000E+00
¢ .000000+00
0. 00000H+00
C.00000E+00
& . S0000N+00
0.000000+00

PUMPAGE, AND PRINT PARAMETERS HavE ‘BREN REDEFINED:

9. 000008«00
0.000008+00
Q.

Q. 00000 +00
o,
[
9.
o.
Q.
9.

200000 +00

200008 +00
00000+ 00
oo0o0k+00
00000R+00
00000E+a0
SO000E+00

TimE [YEARS)

¢.000
3. THO

TIME [YEARS}

0.000
6. 780

TIME ([ YEARS)

0.900
5. 780
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& . 00000R+a0
¢ .00000K+00
0.000008+00
¢ . 00000 E+00
0.00000E+00
S O00DQOE+DD
O . 000008+ 00
o . 000008 +00
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a.00800E+00
¢.%00008+00
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©.00000R+00
Q.
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S0000E+00
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WEAD DISTRISUTION = ROw
NUMBEX OF TIME STRPS 1

1
2. 430008+00

TIME[SECOMDS)

TIME{DAYS) . v 2.8538858+01

TIME{ YRARS) £ T.76358R+00
©.0000000 2.0 9.8 @
9. - L1 6. 0000000

©.0000000
4. SARRERTY
6.0000800
45.c134388
©.0000000
A% . O3AAGAS
@.o000000
4a.0775323
0, 0000000
£3.1371810
o.0000000
42.32188977
©.a000000
41.2974780
o . 0000000
40.3080834
o .tbo00000
I8 . 4418472

.

48 5800006

45 . 9000000

45. 84833102
4. 2508093
40887012
[YSrYTTIITY)
4. 0814381
Al. 1980898
43.12637T01
41, 5000008
a2, 2128218
at.asanen?
41.3578073
[CWTTTITE
403719884
18 . 4000003

T9. 4472081

38 .51053e6
o, 0000000
37.5887034
0. 8000000
3$.8207807
8. 000Q000

35.8700747

£.0000000

J4.TI31374
©.0000000

I3.TasATON
0.4000800
32.84%0730
Q.3000000
31.9135T08
9. 0000000
30.90433240
°.0000000

10.06780809

8. 7009

38 .6151288

3T.93990%5%
IT . ETEO81 T
38.7000002
6. 5280854
38 . To00001

3% . 0830810

34, 0000807

3a.TIAR002
I3.7000002

33.7303083
32.1990880
31.84328243
J1. 7000088
31.9028344
10. 7000001
30.9T2I0098
28 . 7000000

J0.08740918

e. aa
29 . 1708448
Q. 0000800
28.2918098

0. 8000000

9.1%97787
27 . 0000001
23.27a84303

27.28800%98

27.4088228 27.3903826%
9.0000000 2%.379839%
26.5287037 Z6.8140T782
o.@ o 26.4 3
26 . 8ETTTAR 25 _853X3718

48 .50 [ 1]
44 . 5890085
4%, 8404049
AB.TIAZ1TY
4% . 08611831
44 937IRI
48 . 2108838
44, 0378021
43 . 18539078
43.1208408
42.1172038
42 .20866100
41.3123280
41 .298803%
A0 .4228343

A0, 1TTIESE

38 .2584134

2% . 4311288

37.THIT 48D
37 .5308404
38. 7180300
!l.l‘OI*DO
IE.TI1AEED

35.8828%7

J4.Tas1A28

34.73882%7
33.7841083

33.7838282
32.7952330
32.8330200
31. 5084287

1.8884784
3a.7881012
10.9484002
T9.31738681
36.0271147
28 . 40421108
2% . 12854894
25.0413500
28 2881011
27.2812320
27.3890028
25.4082087
. an0a9dl
25.5340810
2% . 842030)

0.0000000

0.0000000 9.0000000

o. 0000000

a.00
YR ITITTL
16. 5000008
4E.20085370
A5.T7870288%
a4.38291123
44 . 9s0%0 84
s4. 0848428
48.0481304
a3, 1188818
a3, 1288881
421817318
42.208771¢
a1.t038011
at.3007342
20.3978484
0. 3885048
384838048
3%, sese018
3a.88321203
315.5818880
17.88a3827
37.8142088
35.6ADRRAE
36.8587922
316.720808%
3%.7050430

38 .75T2E43

34 . TA4R22N
33.7TEITAD

23 .780484
32.3083083
32.8208277
31.80334084
31.882007T
I0.45F1808
30.8120814
28 .9137832
29 .8511632
24.9070008
29.07888138
28.1343772
28198180
27.2333%77
27.31345084
Z8. 43993198
28 . 4TZ081
2% . 5888321
1% .8211013

0.9 - 0. L]
AB.SRRISE 45 .3RO0OSE
48 SENUSSEE AL . SRRSO
48. 78701488 45 .7042177
AK ., 8088370 45 . 3ARA0LD
44, 080880s 44 .3373821
44 . 346TH1X3 48 . ORTIAZY
4d. 0481808 44 0370021+
44 . 0348418 44. 2108813
8. 124884 43 . 1208408
83.138981F 4], 1630078
£2.208TT0 42. 200 8k
42.1931731 42 1172836
41.3007342 41.2588829
41.3028011 41.31233180
40,.3J888043 0. JTT71I84a
40 . J9TR48a 4G . 422834)

3% . 48840158 1% 4888132

388838543 35 esdlles
36.5818880  34.5310882
38.8831287 32.431132e
37.8142885 37.5308404
3T.8531837  37.7E11s88
35.8887922 36.9ACGTOC
25.5080845  35.7180330
35.7080438 3E.5024781
I5. 7208985 35.7318088

I4.THAR22 3¢. 7388287

4. .TETIEEY 34T 428
33.TEOASE 32.7438282

33.7T0Z743 311.TRAtOR2
32.82062T7T8 32.3330200
32.8053083 32.7842310
11.8520871  31.38847ga
31.833488a 31 . 4084237
36.0120814  JO.3484082
30.5831482 3I0.7081012
20.9571883 30.027114]
29.9137832 25.5178891¢
28. 07548

2n.29704888 I5.5643120
28.t9016481 23 . 28410
28. 1344777 " 13 . 04137801
27.3345884 27.18900128
27.2033877T  27.2%123120
Z8.4TZ0081 24, 50989102
28 . 4AT0RINE  28.40812087
35.8211011 2E.8420301
I%.508537 24.8340420

y-78

. 2-1-}
8 . E9RDERN
45.59009 0
45.84039123
45 . 9000000
44.9037012
4% .2999993
a8 . o%14381
A4 _ADDREERS
43. 1283781
4X.t9008MN
42.2128238
41.800000)
41.2978078
A1 3800987

40 .3TI08E4

4. A9EDRRR
38 . 4472041
19 . 4000003
34.3181248
38 . 7000000
37.E7HGE1
37.09080ES
36.83804004
38.7000002
IE.sd0810

2% . To0000"

34 .T3A0082

34,89 .7
33 .70839%2

3.7 02

9.9000000
0. 0000000
5. 50k0e0?
Q. 0000000
48.01343388
% .0000000
45 .03848a8
8.0000000
44 . 0778223
9. 0000000
43 . 1371810
2.0000000
42.21089077
©. ¢000000
41.39787%0
0. 0000000
40 . I60K34
0. 0000000
39 .A8184712
4.0000000
38 .510830%
2.0000000
37.99870134
Q.0000000
38. 9207407
2.0000000
as. 01801857

a.0000000

34.733t274

0. 0000000
13. 7884701

32.8428282
32.T99RNNS
31.9C024344

31,708

]
30.8TIRNNE
10. 7000001

10.08TaR N

9.00000

32.8890730
2 .0000000
31.9138708
9. 0000000
Jo.ssa32a0
9.0000000

30.0780404

2% . 1591787
18 . s000%04
28.2784391
27.83000001
27.3930188
27.2990%08
28.5180783
0. 3900008
28 . 8833728

18. 4000001

e. L

29.178044s
0. 0000000
I8.292%00%
0.0000000
27 . 4085238
2.0000000
8. 82387027
0. 0000000
28 . 88T TAS

2.2000000

4. B0RaseY

48.0842488

ab.onsasl

44 ONATESO

43 . 14%0012

42.2200809

4£1._1883580

40.38774802

39 . 4390802

38 .50TaETR

37 .%8X9292

As- 178200

185 . £78T3EE

34.T7323714

33 . Te9ETR2

3T.8822882

I1.0189207

10.9%80822

30.0848282

29.18828538

28.3018798

27.81850881

286.53347a8

25 . 05819012

9.0000000
4t . Esnben?
48.008248
A8 . ofedIM
44 00472830
41.14808128
42.2Z200888
47.2983%40
40 . 3IETTaR2
A9. 4730803
3!.‘0?0!1!
17.886292102
AL.E1T74249%
35 . ETeTIES
:I.T:z§1|l
33.T7R9RTE2
T2.4822883

1.5189207
¢ . 9FREN2Y
30. 0845288
1. 1882838
28 .201878S
27. 415080
28 _5T3a7as

2% . 4837302



0. 0000000

24 .T848420

24. 7990307

24.7%40430

25, TAQRDTA

24.79024308

24 . TET104888

24 .T784330

78 . TT9a330

24 . 7ET08ES

0.0000000 13.8000000 2. 3898238 23.8187488 213.9458780
230169648 23.8407A08 3T 9527133 23.0A68780  1].91a%aeR
0.0000000 22.8000004 23.02488313 23.10749288 23.1333278
23.0417828 13.1088387 23 .131087® 23 1323278  23.1078288
6. 0000006 22.2088888 22.318823%% 22.3144088T 22.3808834
22.13484281 12.2080810 21.21811811 22.3008818 21.3430897
o. 00 21.80 s 218 04 21,8 4 21,9000004
21.8 x 21, 4 321.3000004 21. 8000004 11.0000004
0.0000080 O.0000000 O %.0 o. 000u00n
0.5 .00 9, 000000 6.0000088 O.0000800
WEAD DISTRIGVUTION - ROW
NUMBER OF TIME STEPS 3 1
TIME|SECONDS) ¢ 3. 45000E+0OS
TIME(DAYS] » 2.5I6EEEVOT
TIME(YEARS) " 7. TEIBSRS0D
e o o e © & © o @ e o
o &7 4T &7 4T 4T &T 47 AT AT a1
O 48 4§ A48 A% 48 AR AR A% A 4R
O 4B 43 A% A% A% 4% 48 45 4% as
-] a4 LY Al a4 L] 48 L] LX) LY} L)
O 47 43 43 43 &3 43 a3 &3 43 a3
b 42 43 42 AT a2 42 &3 A2 42 42
Q ay L3 &Y &1 41 41 41 ar &1 [ B]
© 40 40 A0 4D A0 40 40 40 40 4O
o %% 33 3% 39 39 35 33 39 33 34
© 3% 39" 38 3% I8 3P 3% 39 3y 328
) e 33 33 34 33 32 38 315 32 Ia 3
& 27 37T 37 37T 37 3T 3T 3T 3T 2V
o 3¢ 315 3% 38 I 3 3¢ 15 s 1Is
¢ 335 3% I 35 35 3 35 35 3§ 1%
@ 3% 24 34 24 34 I4 I4 T4 34 34
¢ I3 I3 33 31 33 33 I3 33 33 33
© =2 Iz 32 3IT 32 33 32 3z 33 32
o X1 37 31 21 3t 3131 31 31 I
© 30 3o 30 10 30 30 36 10 30 3o
o 2% 29 W I S 2% 2% 23 2% 28
6 2 33 2 I 23 I8 W 28 26 28
o 27 27 27 27 27 27 37 211 11 17
o 20 3Is 28 38 3E 2T TV 2T 2T 27
o 28 I8 26 3% 28 24 28 28 1% 18
o 1% 2% 2% I8 35 2% 2L I8 2B 2%
© 28 2a T4 I4 4 2e AN ZN 2A 24
¢ 23 23 13 213 23 23 1 I3 131 13
22 2z 22 22 22 2% 2z 23 32 22
¢ 22 23 22 22 33 22 12 211 22 12
e © o o © e o o @ 6 o

24 .7024390

24 T40837a

I3.9827132

23 ._8883238

23,1370878

21.02a8330

22.3811811

24 . T980430

2¢. 7980887

23 .9540T7804

23.1053287

22.5000004

21.2080810

4. 7888490
0. 0000000
23 .93150848
0. 0000000
23.0817828
©.0000000

31.134820

22,3188228 12.2908888  9.0000000
21.0000064 21.8000004 11.8000003
21.9000004 21.8000004 ©.0000000
0.0000000 ¢,0000000 B.0000000
", 60 o, 0. 0000
e ©o © o © a o
47 47 47 &1 AT a7 o
40 48 A5 aE 48 a0 o
48 4B 4% &g 4B as o
sS4 84 A4 a4 A4 aa  ©
83 43 43 &3 a3 a4z o
42 a2 42 2 42 4z o
&1 41 41 41 A1 a1 o
40 40 40 &0 40 &0 O
I8 a3 13 38 I 39 o
35 133 3% 3} 35 38 o
& 33 2% 38 38 38 &
3y 37 3T 317 3T 31 o
35 36 38 33 36 3% ©
3% 3% 3 3% 3% 3 ©
24 34 34 34 34 34 0
23 31 33 33 33 33 o
33 32 32 32 32 32 o
31 31 31 31 31 31 o
10 30 3 130 30 30 ©
29 2% 29 29 23 23 o
28 20 28 28 28 28 ©
7 27 21 27T 27 27 o
27 2% 28 28 28 28 ©
2¢ I8 2% 2% 2% 235 o
i 25 2% 38 28 28 o
28 28 24 324 24 28 0
13 23 23 23 23 23 ¢
22 22 22 12 22 212 ©
22 27 22 =22 22 22 ©
6 ©® © o © o o

T4 7034217

23 .901523%

22._ 0845788

21, 000000]

0, 0000000

24 73342417

231.801582a0

23.0108338

22.0848708

2t . 8000001

©. 0000000
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Q.8 .0 0.5 o.0 ©.0 0.0

-]

2.0 38.9 26.0 2%.0 25.0¢ 1%.C 25.C 25.0 2%.90
4
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24.7
5.0 28.0 218.0
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TRANSMISSIVITY

o.00 .00 0,60 9.00 0.50 0,06 0.00 0.00 0.00 0.00
0.00 O.%4 0. T4 0.4 C 14 0.18 0. 14 0. 14 0.14 0.14
0.00 0,14 0.14 .18 C 14 Q.14 0,14 ©.1% 0. 1§ 0,1
0.00 C.14 O.14 0. 18 C_14 0.14 0.14 &.14 0. 18 0,18
.00 .14 O.14 0. 1% ©_14 0. 14 0.14 &.14 0. 14 0. 14
.00 0.16 .14 0.74 .14 0.14 0.14 3,18 .14 0. 14
0.00 0.14 0.1% &.1% O, 0.15 .18 0.18 a.18
0p.00 0.184 0. 14 &.14 O, 0.14 0.4 .14 0.14
0.0 0.14 0.18 0.4 O, 0.14 G.14 0. 14 0.14
0.00 & 0.18 0.1% 9. Q.14 6.14 0.14 9,
¢.00 0.18 O.14 0. 14 O, C.18 0.14 0. 14 O
¢.00 0.14 0,14 0.14 0, ¢.14 0,14 0.8 0
.00 0.14 0,14 0.14 0, 0.14 0. 14 0,54 O
.00 .14 6,78 D.14 &, 0.14 0.14 0.14 0
.00 0.18 0.14 D.14 o o.14 .18 0. 18 0.
5.00 0.18 0.1% 0.18 0. 0.18 0.15 0.18% o,
0,00 G.14 0.4 .14 G 0.14 O0.14 0,18 o
o.00 ©.18 0,18 6.4 @, 0.18 .15 ©.18 o
0.08 0.14 0.1% 9.8 &, 9.18 0.15 ©0.1% 0
0.00 0.14 ©.13 5.8 O, 0.18 0.1% 0.1% 0.8
0. 60 0.14 O.15 0.18 &, 0.18 Q.18 O.1% 0.8
9.00 .14 ©. 15 0. 1% O o.1% 0. 1% ©. 15 0.18
Q.00 . 14 ©.14 0.14 0.14 0.16 0.1% 0. 1% 0. 1% 0.8
¢.00 0.14 O.14 0.14 ©.15 ©¢. 18 ©.1%5 €¢.1% ©.1% 0.18
¢.00 .14 0.15 618 O 1% & 185 O0.18 ©.18 O. 18 o0, 1%
¢.00 0.14 ©0.14 G.14 @.14 0. 184 0.146 0. 14 0. 18 0.18
0.00 0.14 0.1% 0.15 ¢ . (8 0.15 ©.156 ¢.18 0.1 ©_I§
.00 0.14 ©.1% O.18 C. 16 0.15 ©.18 ©.18 0.18 o %
0.00 0.14 ©.14 &.14 0. 18 0.td 6.14 0.14 0.14 0.14
.00 0.T4 .98 &.14 0,14 9.14 &.14 0.14 0.14 0. 14
©.00 0.00 .00 $.00 0.00 9.00 ¢.00 ©.00 0.00 0.00
CUMULATIVE MASS BALANCE -- (IN FTrel]
RECHARGE 1 ©.000000400
INJRCTION 1 3. 820000+07
PUMPAGE ' 1.820008+07
CUMULATEVE NET PUMPAGE 1 0.00000E+00
WATER RELEASE FROM STORACE : -1 .813088+03
LEAKAGE 1NTOD AQUIFER P - T.8428AR+08
LEAKAGE OUT OF AQUIFER ©  7.54203E+08
CUMULATIYE NEY LEAKAGE . T.5858808+04
MASS BALANCE RESIDUAL 1 -2,048008+404
ERROR {AS PERCENT) » <2 A0G18E-03
RATE MASS BALANCE -- [IN E.F.%.)
RECHARGE 1 0.000008+00
LEAKAGE INTO AOUIFER 1 3.074 00
LEAKAGE QUT DF AQUIFER 1 +3.0748500+00
NET LEAKAGE {ONET) T
INJETTION ¥
PUMPALE T 2.898000-01
MET WITHDRAWAL {Trum) 1 0.000008v00C
CONCENTRATION
NUMBER OF TIME STEPS 1 1
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BABYLON,LEVELS, CHLORIDE 00300000
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GRAPHICS FILE USAGE

The graphics output dataset vhich ie defined in the preprocessor vas
demigned for easy use vith graphics packages such as SAS and SAS/GRAPH.

The sodified Konikow Model uses the formats described in Appendix VII vhen
writing the output data to the graphics file. Information can be displayed
in the forw of plota, and 2 dimensional and 3 dimensionsl contours.

To utilize SAS and SAS/GRAPH routines, the information in the graphica
data set must be read by SAS and placed in a SAS data set. A program that
performs this function is listed on page VI-3. The "DSN=* in rov 7 should
be the full name of the graphics data set. The "DSN=" in the next row
needs to be the full name of the SAS data set. This progras reads all data
from the graphics data set and places it in the SAS data met in a format
useable by SAS and SAS/GRAPH. Examsple SAS/GRAPH routines and the resulting

plots are shown in Appendix VIII.
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=xx» TS0 FOREGROUND HARDCOPY ***x
DSNAME=U11236C.KONI .CNTL (SAS

//L11236C JOB (7,LLM-SA-KONI), 'KONI SAS’,
// TIME={0,40),CLASS=A,
// MSGCLASS=X ,MSGLEVEL=(1,1),NOTIFY=>
/*PASSWORD 7
/*JOBPARM ROOMsi
//KONI EXEC SAS
//KONI DD DSN=U11834C.LONGIS23.GRAPH,DISP=0OLD
//LIB 0D DSNsU11834C.LONGIS23.SAS,DISP=0LD,
/7 UNIT=STORAGE, SPACE=(TRK, {80,50))
//SYSIN OD *
DATA LIB.ALL;
INFILE KONI;
LIST:
INPUT (INT N) (@2 2*4.) ;
INPUT @1 TITLE $80;
INPUT (NX NY NTIM NPMP ISOLV IHEAD FCON TP BTM
XDEL YDEL PINT) (@2 9%4. 3+%11.) ;
INPUT (TOL NUMOBS NREC NCODES) (02 8. 3+4.) ;
OUTPUT;
IF NUMOBS > O THEN
DO NUBS = 1 TD NUMDBS:
INPUT (INT N IX0OBS IYORS) (@2 4*4.);
QUTPUT;
END;
IF NREC > O THEN
DO WELLS = 1 TO NREC:
INPUT (INT N IX IY REC CNRECH) (@2 4*4. 2+%3.):
OUTPUT;
END:
IF NCODES > O THEN
bO CODE = 1 TO NCODES;

INPUT (INT N ICODE FCTR1 FCTR2 FCTR3) (02 3*4. 3*10.};

QUTPUT;
END;
II=NX * NY;
DO III = ¢+ TO II;
INPUT (INT N I J)} (02 a=4.) /

(BOT WT THCK TRANS PERM RECH NODEID VPRM) (&1 8%10.};

OUTPUT;
END;
PUMP: DO;
INPUT (INT N) (@82 244.);
OUTPUT;
IF INT > -1 THEN DO;
INPUT (INT N) (@2 2+%4.)
(SUMT TIMD TIMY) (3=12.);
OUTPUT;
IT=NX * NY;
DO III = 1 TO II:
INPUT (INT N 1 J) (®#2 4%4.)
(WT DD THCK TRANS CONC) (5*10.);
QUTPUT;
END;
PUMPPER = INT;
TIMESTEP = N;
GO TO PUMP;
END;
ELSE DO
IF NUMOBS > O & IHMEAD = O THEN
D0 IJ = 1 TO NUMOBS;
DO III = 1 TO TIMESTEP:
INPUT (INT N NOBS TIM) (@2 4%4.)

vi-3

)

Q00C0100
S0000200
00000300
00000400
Q0000500
00000600
O00COTO0
oo000800
00000800
0000 1000
©0001100
00001200
00001300
00001400
00001500
Q0001600
©C001700
00001800
00001800
COO02000
Q0002100
00002200
00002300
00002400
©0002500
00002600
00002700
00002800
00002900
00003000
00003100
00003200
00003300
00003400
00003500
00003600
Q0003700
0003800
©O003800
00004000
00004 100
00004200
c0004300
COLC04400
00004500
00004600
00004700
00004800
00004800
C000SC00
00005 100
00005200
00005300
00005400
0000S500
Q0005600
Q000S700
00Cc05800
00005300
00008000
COo006 100
000068200



(TMWL TMCN TMYR) (3*7.); 00006300

QUTPUT; 00006400

END; Q0006500

END; COC08600

IF PUMPPER < NPMP THEN DO; CO00ET700

PUT ’PUMP=’ PUMPPER; 00006800

INPUT (INT N NTIM NREC PINT) (@2 4*4., t1.); 00006900
OUTPUT; 0OCOTO00

IF NREC > O THEN : Q0007 100

DO WELLS = t TO NREC; 00007200

INPUT (INT N IX IY) (@2 4%4.) 00007300

(REC CNRECH) (2%9.); 00007400

OUTPUT; Q0007500

END; Q0007600

GO TD PUMP; 00007700

END; Q0007800
END; 00007900
END; 00008000
STOP: 00008 100
DROP II III IJ PUMPPER TIMESTEP: 00008200
RUN; 00008300
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OUTPUT FORMATS FOR GRAPHICS FILE

Card
Image Calusn Format Variable Definition
1 2-5 I4 INT . Pumping period.

6-9 I4 N Time step. O for initial
input.

2 1-80 10A8 TITLE Deacription of Problem
3 2-3 I4 NX Number of columnsa.

6-9 I4 NY Number of rows.

10-13 I4 NTIN Maximuwm number of time steps.

14-17 I4 NPMP Number of pumping periods.

18-21 I4 ISOLY ADIP (ISOLV=0) or SIP (ISOLV=1)
algorithm.

22-25 I14 IHEAD Solute transport (IHEAD=O) or
head only (IHEAD=1) simulation.

26-29 I4 FCON Confined (FCON=Q) or unconfined
(FCOK=1) aquifer.

30-33 14 TP Tranamissivity (TP=0) or
hydraulic conductivity (TP=1)
input.

34-37 I4 BTH Saturated thickness (BTN=0)
or bottom elevation (BTH=1)
input.

38-48 F11.3 XDEL Width of node in X direction
in feet.

49-59 F11.3 YDEL Width of node in Y direction
in feet.

80-70 F11.3 PINT Length of pumping period
(years).
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Card

Image Coluwn Format Yariable Definition
4 2-10 F9.4 TOL Convergence criteria.
11-14 I4 NUMOBS Number of observation wells.
15-18 I4 NREC Number of pumping/injection
vells.
19-22 14 NCODES Number of node identification

codes.
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Data
Set

Number of
Card Images

Format Variable

Definition

4+

Value of NUMOES

VYalue of NREC

Yalue of NCODES

2+NX+NY

b.

INT, N,
IX08s, IYOBS

X1,414

Xi,4I4,
2E9.3

INT, N, IX,

X1, 314,
3E10. 3

FCTR1, FCTR2
INT, N, ICODE

X1,4I4 INT,N,I,J

3FI10. 4, BOT,WT, THCK,
JEIO. 2, TRANS, PERN,
110, RECH, NODEID
E10.2 VPRHM

1Y, REC, CNRECH

Pumping period,
time step, X and Y
coordinates of
observation points.
This data get is
eliminated if
NUNOBS=0.

Pumping periocd,

time step, X and Y
coordinates of
pumping (+) or
injection (-) wells,
rate in ft 3/s and
if an injection
vell, the concentra-
tion of injected
vater., Thia data
set is eliminated if
NREC=0.

Instructions for
using NODEID array.
This data set is
eliminated if
NCODES=0.

Pumping period, time
gtep, X and Y
coordinates.

Initial matrix data.
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Data Number of
Set Card Images Format Variable Definition
S+s 1 X1, 214 INT, N Pumping period and
time step. If
INT>-1, then data
set 6 i8 read. If
INT=-1, then data
gets 7 and 8 are
read.
] i+ a. X1,2I4, INT, N, Pumping period,
(NX=NY) JE12.5 N, SUMT, TIND, time step, total
TINY elapsed time in
seconds, slapsed
tise in days,
elapsed tiwme in
years.
b. X1i,414 INT,N,I,3J Pumping periad,
3r10.4, WT, DD, THCK, time step, X and Y
El10.2, TRANS, coordinates for
Fl0.4 CONC matrix data.
Natrix values at
end of time step.
7 N+NUNOBS X1, 414, INT, N, NOBS, Pumping period,
TIN, time astep,
3F7.3 THWC, TNCN, observation number,
TMYR time step, head

(ft), conc (MG/L),
time (years). Thia
data get is
eliminated if
RUMOBS=0,
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Data Number of
Set Card Images

Format

Yariable

Definition

b. Value of NREC

X1, 414,

X1, 414,

INT, N, NTIXN,
NREC, PINT

INT, N, 1X, 1Y,
REC, CNRECH

This data set ie
used only if NPMP>1.
Appesrs for each
pumping period
greater than 1.
Pumping period, time
step, number of time
steps for the
pumping period,
number of injection
(=) or pumping (+)
vells, NTIN,NREC and
PINT all = -1 if
same s last pumsping
period. Puwping
period (yesrs).

Pumping period,

time step, X and Y
coordinates of
pumping (+) or
injection (-} vells,
rate in ft 3/s, and -
if an injection
vell, the concentra-
tion of injected
vater. Thia data
set is eliminated
if NREC=0.

+ End of initial data.

++ Beginning of results from time steps and pumping periods.
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APPENDIX VIII

SANPLE SAS/GRAPH ROUTINES AND RESULTS
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INTRODUCTION

The folloving SAS routines vere designed to utilize the SAS data sets
created from the computer simulation runs of the modified Xonikow model.
These programs use SAS NMacro language commands as described in the 1982
edition of the SAS User’s Guide. Individual routines are described under
MACROS.SAS. The MACCALLS,SAS file includes combinstions of commands stored
in MACROS.SAS in order to produce specific types of graphics.

Example Problem Three (page 5-3) is used in the folloving descripticna

of the SAS macros.
MAGCALLS. SAS

Sélected Macro routines are contained in the file MACROS.SAS. These
routines execute SAS graphics routines that aid in interpreting the results
from the modified Konikow simulation runs. These routines are described
under MACROS.SAS, beginning on page VIII-3.

The Macro routines are called in the file MACCALLS,SAS. This 15 the
routine that is executed under SAS. The option "MACRC" must be used vhen
executing MACCALLS. SAS. HMscro varisbles must be assigned values according
to the graphics desired. The graphics device must be specified in the
first line of the data set; in the example it is *TEK4010%". The data set
containing the macros (MACR(OS.SAS) wmust be allocated prior to execution
with the file name indicated on the second line, "MACROS® in this exawmple.
The SAS dats set must also be allocated before execution; in this exawple
the file nawe is "LIB.ALL".

Several wmacros have been formed that execute other macros. This has
been done sc that all initialization and processing for individual plots or

graphs may be performed by one macro call. The macros which are included
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in MACCALLS.SAS are described below. Listinga of the sample input and

their results are shown beginning on page VIII-9,

b 8

2.

PLOTWLS selects the vell locations for the observation and
recharge vells from the data set and plots and them (asee
Example 1, pages VIII-9, 10).

G3DWLS selects the vell locations for the observation and
recharge vells from the data set, places thew in a grid and
plots the grid using G30) (s2ee Example 2, pages VIII-9, 10).
CONT2 executes all macros necessary for a contour plot vwith
color (gee Example 3, pages VIII-11, 12 and Example 9, pages
YIII-19, 21).

PLOTZ executes all macros necessary for a shaded contour plot
of the data indicated (see Example 6, pages VII1I-16, 18).
PLOT3 executes all macros necessary for a shaded contour plot
after the range has already been aet in a prior execution of
RNGSORT {(see Exawples 7 and 8, pages VIII-16, 17, 18).

CONT3 executes all macros necessary for a contour plot vith
color after the range has already been set in a prior
execution of RNGSORT (see Examples 10 and 11, pages VIII-

19, 20, 21).

G3D1 executes all macros necessery for a 3 dimensional

contour plot (see Exasples 12, 13, 14, pages VIII-22, 23, 24).

HACROS: SAS

-

The SAS macro routines contained in this file are described belov.

source listing of thig file follows on page VIII-5.
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3.

- N

6

Q.

10.

CONTCOLR performs a standard GCONTCUR plot on the data in
*PROCFL®". Allove for color specification for the contour
lines using *CCOLORS®.

CONTUN perforws a standard GCONTOUR plot on the data in
*PROCFL®. This does NOT allov for color specification.
FNDWLS selects the vell locations for the observation and

recharge/discharge vells from the file, "DATAFL". The

recharge is set to -1, the discharge to +!, and the recharge

for obgservation vells is set to 0.
G3DPLOT performs the G3D plot procedure on the data in
*PROCFL".

BERGEFL performs a SAS wmerge on the file or files in

""DATAFL'. The resulting data is placed in the file nawed in

"PROCFLY. The data is werged by the variable or variables in

*BYVAR®,

PCKVAR stores the data indicsted in "LVAR® and the
appropriate X and Y coordinates.
PER selects the data for the time step and pumping period
indicated from the file "SETFL" and places it on the file
*DATAFL®.
PLOT1 performs the GPLOT procedure on data in "PROCFL®
{see Examples 4 and 5, pages VIII-14, i5).
REVAXIS negates all values for the veriable indicated in

"AXIS®.

RNGSORT finds the maximum and minimum values for the variable

indicated in "LVAR" in the file "SETFL". The number of

contour levels is indicated in "LVLST. *LOW®, *HI", and
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"INTER" are global veriables that are assigned values in
RﬁGSORT and are used in the LEVELS parameter vhen contouring.
The °LOW® and *HI" represent the lover and upper limits of
coutodring and *INTER" represents the coutour interval.
~11. SETHMIN deletes all vaiues of the variable in "LVAR" that are
leas than the winimum valid value indicated in "MINVAL®.

12. SETWLS places the vells found in FNDWLS on a grid with the
diwensions of the model area. This sets them up for plotting
vith G3DPLOT.

,':13. SHDSET uses the range found in RNGSORT to set up the data
necegaary for generating a shaded contour plot of the data.

14. SORTFL performs a SAS sort on the data in "DATAFL'. The data

ig sorted by the variasble or veriables specified in "BYVAR®.

The 14 macros described above are listed below,

%MACRO CONTCOLR:
PROC GCONTOUR DATA=&PROCFL;
PLOT &LVERT = LHORIZ = LLVAR/LEVELS = &LOW TO LHI BY &LINTER
CLEVELS = XCCOLORS ;
RUN;
XMENRD CONTCOLR;

XMACRO CONTUN;
PROC GCONTOUR DATA=&PROCFL;:
PLOT LVERT + LHORIZ = LLVAR/LEVELS = LLOW TO &HI BY &LINTER;
RUN;
%MEND CONTUN;

%MACRO FNDWLS;
DATA LPROCFL;
SET &DATAFL;
CALL SYNPUT (’NNX’,NX);
CALL SYNPUT (’NNY’,NY);
IF REC=. THEN DO;
IX=IX08S;
IY=1Y0BS;
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REC=0;
END;
IF REC«<Q0 THEM REC=-};
- IF REC>0 THEN REC=1;

IF HOBS>0 & NOBS<=NUMOBS THEN OUTPUT;
IF WELLS>0 & WELLS <=NREC THEN OUTPUT;

KEEP IX 1Y REC;
_ PROC SORT DATA=&PROCFL;
~ -BY IX IY;
XMEND FNDWLS;

%MACRO G3DPLT;
PROC G3D DATA=&LPROCFL;
PLOT SHORIZ#LVERT=SLVAR;
YNEND G3DPLT;

XMACRO MERGEFL;
DATA &PROCFL;
MERGE &DATAFL;

BY LBYVAR;

XMEND MERGEFL;

%MACRO PCKVAR;
 DATA &PROCFL;
~ SET &DATAFL; -
' KEEP 3VERT LHORIZ SLVAR NX NY;
OUTPUT;
- RUN;
%MEND PCKVAR;

XMACRO PER;
DATA LDATAFL;
SET &SETFL;
IF N=&TIMESTEP & INT=&PUMPPER THEN
TINE=4TIMECT;
OUTPUT;
END;
RUN;
ZMEND PER;

YMACRO PLOT1;
PROC GPLOT DATA=&PROCFL;
PLOT &VERT » LHORIZ = LLVAR/
ASETAX ;
%SYMS
RUN;
LMEND PLOTI;

XMACRO REVAXIS;
DATA LPROCFL;
SET &PROCFL;

LARIS = -RAXIS;
OUTPUT;
RUN;
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XMEND REVAXIS;

YHACRO RNGSORT;
 4GLOBAL LOW HI INTER;
DATA BGLTL;

SET &SETFL ENDzEOF;
RETAIN 8G DIFF 0.0
RETAIN LTL 99999.9
BG=KAX{BG, &LVAR);
LTL=KIN(LTL, SLVAR};

IF ECF THEN DO;
DIFF=BG-LTL;
DIFFLsDIFF/&LVLS;
LT=LTL + (DIFFL/2};

B =BG - (DIFFL/2);

CALL SYMPUT!{°LOW’,LT);

CALL SYMPUT(’HI’,B);

CALL SYMPUT(’INTER’, DIFFL);
KEEP BG LTL DIFF DIFFL;
OUTPUT;

ERD;

- RUN;

*MEND RNGSORT;

.
[
.
’

(AHACRQ SETHIN; .
DATA. &DATAFL;
SET &SETFL;
IF (&LVAR > SMINVAL) THEN OUTPUT;
%MEND SETMIN;

XHACRO SETWLS:
%FNDVWLS;
DATA THPL;
SET &LDATAFL;
KEEP 1X IY;
IX=1;
I¥s];
IF (((I>1 | I<&NNHX) & (J>1 | J<&NNY)) & (BOT"=.)) THEN OUTPUT;
PROC SORT DATA=TNPi;
BY IX IY;
DATA &PROCFL;
MERGE &PROCFL TNP1;
BY IX 1IY;
IF REC=. THEN RECH=0;
ELSE IF REC=0 THEN RECH=2;
ELSE IF REC<0 THEN RECH=3;
ELSE RECH=];
IY=-1Y;
QUTPUT;
XMEND SETWLS;

XMACRO SHDSET;

%LOCAL CT;
DATA RNG;
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INT=4PUNPPER;
 VAL1=3LOW;
%DO CT=2 %TO &LVLS;
VALACTaVAL1+(LINTER#&CT);
XEND;
OUTPUT;
DATA LDATAFL;
MERGE RNG &DATAFL;
BY INT;
DATA &PROCFL;
SET LDATAFL;
KEEP &LVAR N INT I J NX KY;
%IFELSE .
OUTPUT;
%XMEND SHDSET;
XMACRO IFELSE;
IF SLVAR<=YAL1 THEN LLVAR=VAL};
XDO X=2 %TO (&LVLS-1);
ELSE IF &LLVAR<=
VALSX THEN SLVAR=VALSX;
%END;
ELSE LLVAR=VALSLVLS;
%XMEND IFELSE;

XMACRO SORTFL;
PROC SORT DATA=&DATAFL;

BY LBYVAR;

%MEND SORTFL;
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=xxx TS0 FOREGROUND HARDCOPY =*==x

VIII-9

DSNAME=U11236C . MACS.CNTL ({WELLS )

GOPTIONS DEVICE=TEK4Q1Q: GO000010
%INCLUDE MACROS. 00000020
F A bttt bt L LD DL wm—wemm=e EXAMPLE 1 -=--=---=%/ GOQQ0030
/*-~------------------ PLOT WELL LOCATIONS -=--esccsmcocs=cecace=c=-= =/ 00000040
/* PLTWLS PULLS THE WELL LOCATIONS FOR THE QOBSERVATION AND */ QO0000S0
/* RECHARGE WELLS FROM THE DATA SET AND PLOTS THEM, */ Q0000060
WUMACRO PLTWLS; 90000070

%PER QO0C0080
%FNDWLS e w0 vel-Tsl
UPLOTH Qo000 100
%WMEND PLTWLS: Q0000110
%LET DATAFL=INIT ; /* INTERMEDIATE FILE =/ ©O000120
%LET SETFL=LIB.ALL; /* SOURCE FILE */ 00000130
%LET PROCFLWWELLS : /* CONTAINS DATA TD BE PLOTTED */ Qo000 140
%LET TIMESTEP=0O H /* TIME STEP TO BE PLOTTED */ 00000130
%LET PUMPPER=Q H /* PUMP PERIOD TO BE PLOTTED =/ Qo000 160
%LET TIMECT=0 : /* TIME ELAPSED IN SIMULATION =/ 00000170
%ULET VERT=IX H /* VERTICAL AXIS FOR PLOT =/ 00000180
%LET HORIZ=1Y ; /* HORIZONTAL AXIS FOR PLOT =/ Q0000180
%LET LVAR=REC : /* VAR TD BE PLOTTED =/ 00000200
%MACRD SETAX; o0000210
VAXIS= 1 TO &NNX BY 5 Qo0C0220
HAXIS=1 TO &NNY BY S Q0000230
WMEND SETAX; Q0000240
%MACRO SYMS; Q0000280
SYMBOLY V=1  I=NONE C=RED;: Q000260
SYMBOL2 V=0 I=NONE C=BLUE; 00000270
SYMBOL3 V=P I=NONE C=GREEN: QOOC0280Q
%MEND SYMS; Q0000280
TITLE .H=1 BABYLON LANDFILL SITE: Q0000300
TITLEZ GPLOT WELL LOCATIONS: Q0000310
YPLTWLS . GO000320
/B vm—wm————— - -e————— s ————— ~== EXAMPLE 2 ----—----*/ ©0000330
FALEL TS emremm et ———a— GRAPH WELL LDCATIONS ------------------- ~===x/ 00000340
/* G3DWLS PULLS THE WELL LOCATIONS FOR THE OBERVATION AND RECHARGE */ QOC003%0
/* WELLS. FROM THE DATA SET, PLACES THEM IN A GRID AND PLOTS THE =/ 00000360
/* GRID USING G3D. =/ 00000370
%MACRO G3DWLS; 00000380
SPER Q0000390
%SETWLS 00000400

. %G3DPLT Q0000410
%MEND GIDWLS; 00000420
%LET DATAFL=INIT ; /* INTERMEDIATE FILE =*/ 00000430
%LET SETFL=LIB.ALL: /* SOURCE FILE =/ Q0000440
%LET PROCFL=WELLS ; /* CONTAINS DATA TGO BE PLOTTED =/ 00000450
%LET TIMESTEP=Q /* TIME STEP TO BE PLOTTED =/ 0000480
%LET PUMPPER=Q ; /* PUMP PERIDD TO BE PLOTTED =/ 00000470
%LET TIMECT=O ; /* TIME ELAPSED IN SIMULATION =/ 00000480
%LET VERT=1IX : /* VERTICAL AXIS FOR PLOT =/ Q0000480
%LET HORIZ=IY ; /* HORIZONTAL AXIS FOR PLOT =/ 00000500
%LET LVAR=RECH : /* VAR TO BE PLOTTED »*/ QO000S5 10

TITLE2 G3D WELL LOCATIONS; Q0000520
%GI0WLS 00000530
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»wx% TSO FOREGROUND HARDCOPY *s==
DSNAME=U11236C. MACS. CNTL . (HYDRO )

GOPTIONS DEVICE=TEK4010;
%INCLUDE MACROS;

[Hommmem—————————— SORT BY TIME STEP AND PUMP. PER -==m---e-=

/* PER PULLS THE DATA FOR THE TIME STEP AND PUMPING PERIOD
/* 1INDICATED FROM THE FILE “SETFL" AND PLACES IT ON THE FILE
/* "DATAFL".

%LET DATAFL=INIT ; /* CONTAINS DATA TO BE PLCTTED =/

%LET SETFL=LIB.ALL ; /* INTERMEDIATE FILE =/

%LET PUMPPER=C : /* PUMP PERIOD TD BE PLOTTED */

Y ET TIMESTEP=0  ; = /* TIME STEP DATA TO BE PLOTTED =/

%LET TIMECT=Q : /® TIME ELAPSED IN SIMULATION */

%PER

P e Lt EL P L LS PR mmemeeeeccmccecces EXAMPLE 3 --=---

J T ~= GCONT WITH COLOR —=====-=e-ce—m=aaeaacao--

= -
/* CONT2 EXECUTES ALL MACROS NECESSARY FOR A CONTOUR PLOT
/* WITH COLOR.*/
YMACRO CONTZ2;
%SETMIN
%RNGSORT
%PCKVAR
%CONTCOLR
%MEND CONTZ2:
%LET SETFL=INIT
%LET DATAFL=INIT

: /* SOURCE FILE OF DATA */
H /* CONTAINS DATA TO BE PLOTTED */
%LET PROCFL=HEAD ; /* CONTAINS DATA TO BE PLOTTED »*/
%LET MINVAL=0Q.0 /* MINIMUM VALID VALUE FOR LVAR */
%LET VERT=I : /* VERTICAL AXIS FOR PLOT =/
%LET HORIZ=®y : /* HORIZONTAL AXIS FOR PLOT */
%LET LVAR=WT : /* VAR TD BE PLOTTED */
%LET LVLS=6 : /* # OF LEVELS TO BE CONTOURED =/
%MACRO CCOLORS; .
‘BLUE’ ‘GREEN’ ‘ORANGE’ -
‘BROWN’ 'RED’ 'PURPLE’
%MEND CCOLORS;
TITLE .He=1 BABYLON LANDFILL SITE:
TITLEZ GCONTOUR WATER TABLE;
%CONT2
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Q0000010
Q000020
00000030
0000040
00000050

©0000070
00000080
00000090
00000 100
00000110
00000120
00000130
00000140
00000 150
04000160
00000170
00000 180
00003190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
00000280
00000290
00000300
000003 10
£0000320
00000330
£0000340
CO0C0350
00000360
00000370



Example 3
BABYLON LANDFILL SITE
GCONTOUR WATER TABLE

2I-111A

PURPLE ' RED BROWN ORANGE GREEN BLUE
v 1 L T 1
11 20 29
J
LEGEND: WT 22.5 ~meecawm 27.8 @ e 31.5
’ ——— 36.0 —n 40 .5 45.09




x=ex TSO FOREGROUND HARDCORY w#w»
DSNAME=U11236C . MACS . CNTL (0BS )

GOPTIONS DEVICE=TEK4010:
%INCLUDE MACROS;

J*mrmereemee—ececce——e PULL TIME STEP AND PUMP. PER --—--srsss—sc-wa=a/

/* PER PULLS THE DATA FOR THE TIME STEP AND PUMPING PERIOD =/

/* INDICATED FROM THE FILE *SETFL" AND PLACES IT ON THE FILE =/

/* "DATAFL". f
_%LET DATAFL=IN{ H /* CONTAINS DATA TO BE PLOTTED =/

%LET SETFL=LIB.ALL ; /* INTERMEDIATE FILE */

%LET TIMESTEP=4 /® TIME STEP DATA TO BE PLOTTED =/

%LET PUMPPERs1. H /* PUMP PERIOD TO BE PLOTTED *=/
%LET TIMECT=3 : /* TIME ELAPSED IN SIMULATION */

%PER

[ B m e SORT 8Y VARIABLE ~-=---=r--===c==c=- - e/
/* SORTFL SORTS THE FILE IN "DATAFL" BY THE VARIABLE IN "BYVAR". -/
%LET DATAFL=IN{ H /* CONTAINS DATA TO BE SORTED*/

%LET BYVAR=TMYR H /* CONTAINS VARIABLE TD-SORT ON */

%SORTFL

[rem———— e —— e ————— PULL TIME STEP AND PUMP. PER ~-=-==r-cec—ac--x/
/* PER PULLS THE DATA FOR THE TIME STEP AND PUMPING PERIOD */
/* 1INDICATED FROM THE FILE "SETFL" AND PLACES IT ON THE FILE =/
/* “DATAFL". ./
%LET DATAFL=IN2 H /* CONTAINS DATA TO BE PLQTTED =/

%LET SETFL=LIB.ALL ; /* INTERMEDIATE FILE =*/

%LET PUMPPER®2 ; /* PUMP PERIOD TQ BE PLOTTED =/
%LET TIMESTEP=2 ; /* TIME STEP DATA TO BE PLOTTED */
%LET TIMECT=7 ; /* TIME ELAPSED IN SIMULATION */

%PER
P e L LL P SORT BY VARIABLE -~-=--=ccocmmeccccc<ac —————— */
/* SORTFL SORTS THE FILE IN "DATAFL® BY THE VARIABLE IN *BYVAR". */
%LET DATAFL=IN2 ; /* CONTAINS DATA TD BE SORTED*/
WLET BYVAR=TMYR : /* CONTAINS VARIABLE TO SORT ON =/
%SORTFIL

F A et tatater SORT BY TIME STEP AND PUMP. PER ~-~eccwcccuocx/
/* PER PULLS THME DATA FOR THWE TIME STEP AND PUMPING PERIOD */
/* INDICATED FROM THE FILE "SETFL" AND PLACES IT ON THE FILE -/
/* “DATAFL". ' »/
%LET DATAFL=INI /* CONTAINS DATA TO BE PLOTTED =*/
%LET SETFL=LIB.ALL ; /* INTERMEDIATE FILE =/

%LET PUMPPER=3 H /* PUMP PERIOD TO BE PLOTTED */
%LET TIMESTEP=4 ; /* TIME STEP DATA TO BE PLOTTED */

QLET TIMECT=10 : /* TIME ELAPSED IN SIMULATION */

PER

/¥emsmecrecsen—scamaa=- SORT BY VARIABLE =~--=--cec-ccamceccceccccaaaa */
/* SORTFL SORTS THE FILE IN "DATAFL" BY THE VARIABLE IN “BYVAR". */
%LET DATAFL=INS3 ; /* CONTAINS DATA TO BE SORTED*/

%LET BYVAR=TMYR : /* CONTAINS VARIABLE TO SORT ON =/

%SORTFL

FE D s MERGE FILES§ ~--==--e=ceec--- ——vem————— o T4
/* MERGEFL MERGES THE FILES INDICATED IN "DATAFL®" INTO THE FILE */
/* IN "PROCFL", SORTING BY THE VARIABLE IN “"BYVAR". 7

%LET PROCFL®HYDRO ; /* CONTAINS DATA TO BE PLOTTED =*/
%LET DATAFL=IN1 IN2 IN3; /* SOURCE FILE OF DATA =/

%LET BYVAR®TMYR /* VAR TD SORT BY */

YMERGEFL

P T St e e SET CONTOUR RANGE ==-==-c--ceerceccaa= cmm——— */
/* PCKVAR KEEPS THE DATA INDICATED IN “LVAR"™ AND THE APPROPRIATE X =/
/* AND Y COORDINATES. =/
%LET PROCFL®HYDRO ; /* CONTAINS DATA TO BE PLOTTED =/

%LET SETFL=HYDRO ; /* SOURCE FILE OF DATA */

%LET VERT=TMWL TMCN: /* VERTICAL AXIS FOR PLOT »/

%LET HORIZ*TMYR ; /* MORIZONTAL AXIS FOR PLOT =/

%LET LVAR=NOBS ; /® VAR TO BE PLOTTED »/

VIILI-13

000000210
QOOQL020
C000C030
00000040
00000050
Q0000060
000C0Q00T70
00000080
000Q0090
CO0C0100
COC00 110
000C0120
00000130
Q0000140
Q0000150
00000160
QOOQ0170
Co000180
QQO0C 190
C0000200
Q0000210
Qo000220
0000230
Q0000240
CO000250
00000260
00000270
0Q00Q280
Q0000290
0000C300
00000310
Q0000320
QO000330
00000340
CO000350
00000360
Q0000370
00000380
00000390
Q000400
C00004 10
00000420
CO0C0430
Q0000440
C0000450
Q0000460
00000470
00000480
G0000490
Q0000500
QC000510
00000520
QO00O530
CO0Q0%540
Q0000850
00000560
COQ005 70
CO00Q%s80
Q0000590
00000600
Q0000610
00000620



%PCKVAR
[ R AL L L PP PP P e T ——————— EXAMPLE 4 --=me=ae- =/
[#rmmwrcecmecanrcenac=a GPLOT WITH LINES OR SYMBOLS ----==-w===—=- ————f
/* PLOTY PERFORMS THE GPLOT PROCEDURE ON DATA IN "PROCFL". =/
%LET PROCFL=HYDRD ; /* CONTAINS DATA TO BE PLOTTED =/
%LET VERTaTMWL : /* VERTICAL AXIS FOR PLOT =~/
%LET HORIZ=TMYR : /% HMORIZONTAL AXIS FOR PLOT =/
%LET LVAR=NOBS ; /* VAR TO BE PLOTTED */
“MACRO SETAX:
WMEND SETAX;
UMACRO SYMS;
SYMBOL1 L=1 IsJDIN V=NONE C=RED;
SYMBOL2 L=2 I=JOIN V=NONE C=BLUE:
SYMBOLZ L=S IsJQIN VeNONE C=GREEN;
%MEND SYMS;
TITLEZ GPLOT HYDROGRAPH (HEAD);
%PLOTH
P e DL L e ————— b ————— EXAMPLE § =-=====cw= ./
Rttt GPLOT WITH LINES OR SYMBOLS -==-====e-= r—————/
/* PLOT1 PERFORMS THE GPLOT PROCEDURE ON DATA IN "PROCFL*. »/
%LET PROCFLw=HYDRO ; /= CONTAINS DATA TO BE PLOTTED =/
%LET VERT=TMCN : /* VERTICAL AXIS FOR PLOT =/
%LET HORIZ=TMYR : /* HORIZONTAL AXIS FOR PLOT =/
%LET LVAR=NOBS : /* VAR TD BE PLOTTED =/
%MACRD SETAX;
%MEND SETAX;
Y%MACRD SYMS;
SYMBOLY L=q I=JDIN VsNONE C=RED;
SYMBOL2 L=2 I=JOIN V=NONE C=BLUE;
SYMBOL3 L=8 I=yQIN V=NONE C=GREEN:
%MEND SYMS:
TITLEZ GPLOT HYDROGRAPH (CONCENTRATION):
%PLDT1
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00000640
0000650
00000660
00000670

00000680
00000700
Q00007 10
00000720
Q0000730
00000740
0000750
00000760
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00000780
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00000800
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00000840
00000850
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00000880
COC00890
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000003830
00000940
Q0000950
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**xx TSQ FOREGROUND HARDCOPY =*¥*==

DSNAME=Ut1236C . MACS , CNTL (SHADE )

GOPTIONS DEVICE=TEK4010: 000000 10
%INCLUDE nacnos 00000020
[P mcmmammn e e ———— SORT OUT MINIMUM VALID VALUE FOR VAR ---+=--=3/ Q0000030
/* SETHIN SORTS DUT THE MINIMUM VALID VALUE FOR THE VARIABLE =/ Q0000040
/* INDICATED IN LVAR. */ 000000S0
%LET SETFLw=L.YB.ALL: /"™ SOURCE FILE QF DATA */ 00000060
%LET DATAFL=SHD ; /* INTERMEDIATE FILE */ Q0000070
%LET LVAR«CONC /* VAR TO BE PLOTTED =/ 00000080
%LET MINVAL»0.0 /* MINIMUM VALUE FOR LVAR *=/ Q0000080
%SETMIN ‘ 00000100
[Pemem e e m————— ———————— —————————— cm=wem== EXAMPLE & -=--=- =/ 00000110
J*emmmmemmcadeua-—e- FTIND RANGE, SET LEVELS, PLOT (LINES,SYMBOLS)-==/ 050000120
/* PLOT2 EXECUTES ALL MACROS NECESSARY FOR A SHADED CONTOUR PLOT =/ Q0000130
/* QOF THE DATA INDICATED. =/ QOO00140
%MACRO PLOT2; CO0001%0

%RNGSORT 00000160
%PER Q0000170
%SHDSET 00000180
%PLOT 00000190
Y%MEND P1L.OTZ; Q0000200
%LET SETFL=SHD ; /* SDURCE FILE QF DATA */ co000210
%LET DATAFL=PLUMES; /* INTERMEDIATE FILE »/ 00000220
%LET PROCEL=PLUME1; /* CONTAINS DATA TO BE PLOTTED =/ 00000230
%LET LVAR=CONC 3 /* VAR TO BE PLOTTED =/ Q0000240
%LET PUMPPER= 1 ; /* PUMP PERIOD TO BE PLOTTED */ 00000250
%LET TIMESTEP=3 ; /* TIME STEP DATA TO BE PLOTTED */ 00000260
%LET TIMECT=3 : /* TIME ELAPSED IN SIMULATION =/ Q0000270
%LET VERT=I ; /*- VERTICAL AXIS FOR PLOT */ 00000280
%LET HORIZwJ ; /= HORIZONTAL AXIS FOR PLOT =/ 00000280
YLET LVLS=9 : /* # OF LEVELS TD BE PLOTTED */ 0000300
YMACRE SETAX; QO0003 10
VAXIS= C TO 20 8Y 00000320
HAXIS=s O TO 30 BY _ 00000330
%MEND $ETAX; : 00000340
%MACRO SYMS ; /% # OF SYMBOLS = # OF LVLS (ABOVE) =/ Q0000380
SYMEOL1 V=PAW IaNONE C=BLUE;" 00000360
SYMBOLZ vsX I=NONE. CaBLUE; Q0000370
SYMBOL3 VsPLUS I=NONE C*GREEN; 00000380
SYMBOL4 V=SQUARE  I=NONE C=GREEN; 00000390
SYMEQLS V=TRIANGLE I=NONE C=ORANGE; 00000400
SYMBOLE V=DIAMOND I=NONE C=0ORANGE; Qo004 10
SYMBOLY V=STAR I=NONE C=BROWN; 00000420
SYMBOLE Vs_ I=NONE C=RED: Go000430
3YMBOLS V=¥ I=NONE C=PURPLE; 00000440
%MEND SYMS; 00000450
TITLE .M=1 BABYLON LANDFILL SITE: 00000460
TITLEZ GPLOT CONCENTRATION; QO0004TO
TITLE3 END OF PUMPING PERICD {; Q0000480
%PLOT2 QO000490
R B et EXAMPLE 7 =-=----=-=--=/ Q0000500
AT PLDT (LINES, SYMBOLS) AFTER RANGE «--we--==-- */ 00000510
/* PLOT3 EXECUTES ALL MACROS NECESSARY FOR A SHADED CONTOUR PLOT =/ Q0000520
/* OF THE DATA INDICATED AFTER THE THE RANGE HMAS ALREADY BEEN SET. =*=/ CQO00530
%MACRO PLOT3; 00000540
%PER 00000SS0
%SHOSET Q0000560
%PLOT 1 00000570
%MEND PLOTI; QC000580
%LET SETFL=SHD : /* SOURCE FILE OF DATA */ CO000% 30
%LET DATAFL=PLUMES: /* INTERMEDIATE FILE =/ 00000600
%LET PROCFL=PLUMEZ2: /* CONTAINS DATA TO BE PLOTTED »*/ Q00006 10
%LET LVAR=CONC : /* VAR TO BE PLOTTED */ 00000620
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%LET PUMPPER=2
%LET TIMESTEP=1
%LET TIMECT=7
%LET VERT=]
%LET HORIZs=J

w4 wa 44wy oms owe

/* PUMP PERIOD TO BE PLOTTED =/

/* TIME STEP DATA TO BE PLOTTED */
/* TIME ELAPSED IN SIMULATION =*/
/* VERTICAL AXIS FOR PLOT =/

/*= HORIZONTAL AXIS FOR PLOT =/

YLET LVLS=9 /* # OF LEVELS TD BE PLOTTED */
%MACRO SETAX;
VAXIS= O TO 20 BY §
HAXIS= O TO 30 BY S
%MEND SETAX;
Y.MACRD SYMS ; . [f= # OF SYMBOLS = # OF LVLS (ABOVE) =/
SYMBOL1 V=PAW I=NONE C=BLUE;
SYMBOL2 V=X 1=NONE CaBLUE;
SYMBOLZ V=PLUS I=NONE C=GREEN;
SYMBOL4 V=SQUARE  I=NONE C=GREEN:
SYMBOLS VesTRIANGLE I=NONE C=QRANGE:
SYMBOLG V=DIAMOND 1sNONE CsORANGE;
SYMBOL?7 v=STAR T=NONE C=BROWN;
SYMBOLB vs_ I1=NONE C=RED;
SYMBOLS v=% I1=NONE C=PURPLE;
%MEND SYMS;
TITLE3 END OF PUMPING PERIOD 2;
%PLOTA
A e e e L P L P S PP S P e --= EXAMPLE 8

/#====o==mce-cece-—e-c PLOT (LINES, SYMBOLS) AFTER RANGE --=--=-=-<e®/
/* PLOT3 EXECUTES ALL MACROS NECESSARY FOR A SHADED CONTOUR PLOT
/" OF THE DATA INDICATED AFTER THE THE RANGE HAS ALREADY BEEN SET.

YMACRO PLOT3;
%PER
%SHDSET -
%PLOT t

YMEND PLOTA;

%LET SETFL=SHD :

%LET DATAFL=PLUMES;

%LET PROCFL=PLUME3;

%LET LVAR=CONC 3

%LET PUMPPER=3

%LET TIMESTEP=3

%LET TIMECT=10

Y%LET VERT=I

%LET HORIZ=y

%LET LVLS=S

YMACRG SETAX;
VAXIS= O TO 20 BY
MAXIS= O TO 30 BY

%MEND SETAX;

%MACRO SYMS :
SYMBOL1 VaPAW
SYMBOL2 V=X
SYMBOL3Z V=PLUS
SYMEOL4 V=SQUARE
SYMBOLYS VaTRIANGLE
SYMBOLSE vaDIAMOND
SYME. ,7 V=STAR
SYMEOLB V=_
SYMBOLS v=%

%MEND SYMS ;

wa ws ms wn oms ows

/* SOURCE FILE OF DATA =/

/* INTERMEDIATE FILE */

/* CONTAINS DATA TD BE PLOTTED */
/* VAR TO BE PLOTTED */

/* PUMP PERICD TO BE PLOTTED =*/

/* TIME STEP DATA TO BE PLOTTED */
/* TIME ELAPSED IN SIMULATION =/
/= VERTICAL AXIS FOR PLOT =/

/* HORIZONTAL AXIS FOR PLOT »*/

/¥

/o
I=NONE
I=NONE
I =NDONE
I=NONE
I=NONE
I=NONE
I=NONE
I=NONE
I=NDNE

OF LEVELS TO BE PLOTTED =/

OF SYMBOLS = # OF LVLS (ABOVE) */
C=BLUE;

C=BLUE;

C=GREEN;

CesGREEN;

C=0RANGE ;

C=0RANGE ;

C=8ROWN;

C=RED;

C=PURPLE:

TITLE3 END OF PUMPING PERIOD 3:

%PLOTA
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00000630
CO000640

Q0000660
00000E70
Q0000680
00050620
00000700
00000710
00000720
00000730
00Q0QT740Q
00000750
00000760
QOOOCTT0O
Q0000780
00000790
QO000BO0
00000810
00000820
00000830
00000840
C0000850
QO000860
CO000BTO
00000880
00000880

00000810
00000920
C0000930
00000940
00000950
00000860
000Q0970
00000880
00000980
0O00 1000
00001010
0001020
00001030
0001040
CO00 1050
G000 1060
00001070
Q0001080
Q01080
00001100
o0001110
00001120
00001130
Q001140
0001150
OO0 1160
Q0Q1170
00001180
Q0001190
0001200
00001210
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wekx TS0 FOREGROUND HARDCOPY %=«

“ YI1I-19

DSNAME=U14236C . MACS . CNTL (GCONT )

GOPTIONS DEVICE=TEK4010; 00000010
%INCLUDE MACROS; 00000020
[Aewmmm e e Rttt -~ EXAMPLE 9 -=-=--- -=*/ 00000030
[ mmermr e m e emeea GCONT WITH COLOR =e-sreccuccacscecmvmsmreraa=®/ 00000040
/* CONT2 EXECUTES ALL MACROS NECESSARY FOR A CONTOUR PLOT =/ OQOO00%0
/* WITH COLOR.*/ : COQOQCED
%MACRO CONTZ2: 00000070

%RNGSORT 00000080
%PER SO00009C
*PCKVAR 00000100
%CONTCOLR 00000110
YMEND CONTZ2; 00000120
%LET SETFLaLIB.ALL; /* SOURCE FILE OF DATA =/ 00000130
%LET DATAFL=PLUMES; /* INTERMEDIATE FILE »/ QO000140
Y%LET PROCFL=PLUME1; /* CONTAINS DATA TO BE PLOTTED =/ 00000 150
%LET PUMPPER=1 H /* PUMP PERIOD TO BE PLOTTED =/ QOCOL160
%LET TIMESTEP=3 : /* TIME STEP DATA TO BE PLOTTED =/ 00000170
%LET TIMECT=3 : /* TIME ELAPSED IN SIMULATION =/ 00000180
%LET VERTsI : /* VERTICAL AXIS FOR PLOT =/ 00000 180
%LET HORIZ=y : /* HORIZONTAL AXIS FOR PLOT »/ QOQO0200
%LET LVAR=CONC ; /* VAR TO BE PLOTTED =/ 00000210
%LET LVLS=8 ; /* # OF LEVELS TO BE CONTOURED */ Q0000220
“MACRO CCOLCRS: 00000230
‘BLUE’ ’‘BLUE’ ‘GREEN‘ ’GREEN‘ CO000240
‘ORANGE’ ‘ORANGE’ ‘BROWN’ ‘RED‘ ‘PURPLE’ o0000250
%MEND CCOLORS; 00000260
TITLE .HW=94 BABYLON LANDFILL SITE: 00000270
TITLE2 GCONTOUR CONCENTRATION: 00000280
TITLE3 END OF PUMPING PERIOD 1: 00000290
%CONT2 : 00000300
[t et ettt et e s et cs e s rmumwe EXAMPLE 10 ~=-=e--=%/ 00000310
[¥emrmecrmrmsmnrcccnns GOONT WITH COLOR =r-recccmcrencwccrcrcrcnaa=c*/ 0000320
/* CONT3 EXECUTES ALL MACROS NECESSARY, AFTER THE RANGE HAS BEEN  */ 00000330
/* FOUND, FOR A CDLOR CONTCOUR PLOT. */ 00000340
%MACRO CONT3; 00000350
%PER Q0000360
%PCKVAR oo0C0370
%CONTCOLR 00000380
%MEND CONT3: 00000380
%LET SETFL=LIB.ALL:; /* SOURCE FILE OF DATA */ OCO00400
%LET DATAFL=PLUMES; /* INTERMEDIATE FILE =/ Qo004 10
%LET PROCFL=PLUMEZ; /* CONTAINS DATA TO BE PLOTTED =/ 00000420
%LET PUMPPER=2 ; /* PUMP PERIOD TO BE PLOTTED =/ 00000430
%LET TIMESTEP=1 : /* TIME STEP DATA TO BE PLOTTED */ 00000440
%LET TIMECT=7 ; /™ TIME ELAPSED IN SIMULATION =/ 00000450
%LET VERT=] : /* VERTICAL AXIS FOR PLOT =/ 00000460
%LET HORIZ=y : /* HORIZONTAL AXIS FOR PLDY =/ ooDo0470
%LET LVAR=CONC ; /* VAR TO BE PLOTTED =/ Q0000480
%LET LVLS=8 ; /* # OF LEVELS TD ‘BE CONTOURED */ 00000480
%MACRO CCOLORS: QQOO00S00
‘BLUE’ ‘BLUE’ ‘GREEN’ 'GREEN’ 00000510
'ORANGE’ ‘ORANGE' ‘BROWN’ ‘RED’ ‘PURPLE- 00000520
Y%MEND CCOLORS; 0C000530
TITLE3 END OF PUMPING PERIOD 2; 0Q00G540
%CONT3 CO00QS50
Jmam e e ———— e ———— et ——————— EXAMPLE 11 ==-==w=cx/ 00000560
[¥=memm et cscemsm—=e GCONT WITH COLOR ==+=w=ce=a- e L EE R L T sTele e o o)
/* CONT3 EXECUTES ALL MACROS NECESSARY, AFTER THE RANGE HAS BEEN */ 0QOQ00S80
/* FOUND, FOR A COLOR CONTOUR PLOT. / 00000530
YMACRO CONT3; 00000600
%PER 000006 10
UPCKVAR Q0000620



%CONTCOLR
%MEND CONT3;

%LET SETFL=LIB.ALL; /* SOURCE FILE OF DATA =/
%LET DATAFL=PLUMES; /* INTERMEDIATE FILE =/
%LET PROCFL=PLUME3; /* CONTAINS DATA TO BE PLOTTED #/

/* PUMP PERIOD TO BE PLOTTED =*/

/* TIME STEP DATA TO BE PLOTTED =/
/* TIME ELAPSED IN SIMULATION =/
VERTICAL AXIS FOR PLOT s/

/* HORIZONTAL AXIS FOR PLOT =/

/* VAR TO BE PLOTTED */

/* # OF LEVELS TO RE CONTOURED */

%LET PUMPPERw3
%LET TIMESTEP=3
%LET TIMECT=1Q
%LET VERT=I
%LET HORIZ=u
%LET LVARSCONC
%LET LvLS=8
%MACRO CCOLORS;
‘BLUE’ 'BLUE’ 'GREEN’ 'GREEN’
ORANGE' ‘ORANGE’ ‘BROWN’ ‘RED’ ‘PURPLE’
Y%MEND CCOLORS;
TITLE3 END OF PUMPING PERIOD 3;
%CONT3

fe wr me ma we wa ows
S
]
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COL00630
Q0000640
QQC0LES0
00000660
00000870
0000680
Q0QCQES0
00000700
000007 10
00000720
Q0000730
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=wxs TS0 FOREGROUNDC HARDCOPY *=u=

DSNAME=Li11236C . MACS . CNTL (G3D )
GOPTIONS DEVICE=TEK4010;
%INCLUDE MACRCS;
/#emrmacmecr et s e rmacacm e m et eececaees EXAMPLE 12 -e-----e*/
/¥ wmmcmaeneceas G3D CONTOUR ~=-==-=--=== e TP TR LY PR L L Y
/* G301 EXECUTES ALL MACROS NECESSARY FOR A 3 DIMENSIONAL PLOT.
%MACRC G3D1;
YPER
YPCKVAR
%REVAXIS
%G3I0PLT
%MEND GaD1;
%LET SETFL=LIB.ALL; /* SOURCE FILE OF DATA =/
%LET DATAFL=PLUMES; /* INTERMEDIATE FILE */
%LET PROCFLsPLUMET; /* CONTAINS DATA TO BE PLOTTED =/
%LET PUMPPER=1 ; /* PUMP PERIOD TO BE PLOTTED =/
%LET TIMESTEP=3 : /= TIME STEP DATA TO BE PLOTTED »*/
%LET TIMECT=3 : /*® TIME ELAPSED IN SIMULATION =/
Y%LET VERT=I H /* VERTICAL AXIS FOR PLOT */
Y%LET HORIZsJ : /* HORIZONTAL AXIS FOR PLOT */
%LET LVAR=CONG : /% VAR TO BE PLOTTED %/
%LET AXIS=J /* AXIS TO BE REVERSED */

TITLE .H=1 BABYLON

LANDFILL SITE:

TITLE2 GID CONCENTRATION;:

TITLE3 END OF PUMPING PERIOD 1;

%G3D1

[ttt e e c e s e e s memmr=a=ee EXAMPLE 13 -ﬂ--~----/
[ e scccmacne G3D CONTOUR ~--=cerccccccaccnceca-
/* G301 EXECUTES ALL MACROS NECESSARY FOR A 3 DIMENSIONAL PLDT
%MACRO G3D1:
%PER
%PCKVAR
YREVAXIS
%GIDPLT
%MEND G3Dt;
HLET SETFL=LIB.ALL; /* SOURCE FILE OF DATA =/
%LET DATAFL=PLUMES; /* INTERMEDIATE FILE */
%LET PROCFL=PLUMEZ2; /* CONTAINS DATA TO BE PLOTTED =/°
%LET PUMPPER=2 ; /* PUMP PERIUOD TO BE PLOTTED */
%LET TIMESTEP=1 : /* TIME STEP DATA TO BE PLOTTED =/
Y%LET TIMECT=7 ; /* TIME ELAPSED IN SIMULATION =/
%LET VERT=I : /* VERTICAL AXIS FOR PLOT =/
%LET HORIZ=y ; /" HORIZONTAL AXIS FOR PLOT =*/
%LET LVAR=CONC : /* VAR TO BE PLOTTED */
%LET AX1Say /* AXIS TO BE REVERSED =*/
TITLE3 END DF PUMPING PERIOC 2:
%E301
DT Ter PR S emrmeeetmememmemsrac—emvmammn=w= EXAMPLE {4 —v-w=memox/
R R et T T wme== G30 CONTOUR ===-=-ecescecsccrcscmccraccnsneaaat/
/* G3D1 EXECUTES ALL MACROS NECESSARY FOR A 3 DIMENSIODNAL PLOT.
%MACRO G3D1;
%PER
%UPCKVAR
UREVAXIS
%G3DPLT
%MEND G3D1;
%LET SETFL=LIB.ALL; /™ SOURCE FILE OF DATA */
%LET DATAFL=PLUMES; /* INTERMEDIATE FILE =/
%LET PROCFL=PLUME3; /* GONTAINS DATA TO BE PLOTTED */
%LET PUMPPER=3 3 /* PUMP PERIOD TO BE PLOTTED »/
%LET TIMESTEP=3 : /* TIME STEP DATA TO BE PLOTTED */
%LET TIMECT=1Q ; /* TIME ELAPSED IN SIMULATIDN */
%LET VERT=1 : /* VERTICAL AXIS FOR PLOT */
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Q0000010
00000020
0CQ00030
00000040
00000050
O0Q00060
00000070
CO000080
00000080
COO00 100
00000110
RKOC0120
00000130
QOO0 140
Q00001580
QOO0 160
QOOQO170
Q0000180
QO000190
00000200
00000210
QQOC0220
Q0000230
00000240
00000250
CO000260
Q0000270
©0000280
QO000290
00000300
00000310
00000320
00000330
QC000340
Q0000Q3s0

Q000Q360

00000370
00000380
00000380
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
00000480
00000490
00000500
00A00S 10
00000520
00000530
00000840
00000550
Q0000560
0C000ST0
00000580
00000590
Q0000600
000006 10
00000620



%LET HORIZ=yJ i /* HORIZONTAL AXIS FCOR PLOT =/ 00000630

%LET LVAR®CONC : /*= VAR TO BE PLOTTED */ 00000640
%LET AXIS=y ; /* AXIS TO BE REVERSED =/ 00000650
TITLE3 END OF PUMPING PERIOD 3; 00000660
%G3D 1 00000670
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APPENDIX IX

PREPROCESSOR MODIFICATIONS NECESSARY
FOR NODEL EXECUTION WITH MS-DOS OPERATING SYSTEM

IX-1



IX.1 GENERAL DESCRIPTION
A version of the preprocessor has been developed to allov the Nodified

N.R.C. Version of the U.S.G.S. Solute Trangport to be executed on any
MS-DOS based microcomputer vith 512K random access memory (RAM). The
preprocesgsors are identical except for the development of the JCL, vhich is
described below. The éontrolling program used to initiate the preprocessor
for the microcomputer model simulation ig identified ag "konim®". The
mcdeler enters the initial command

konim
to begin execution of the controlling pragras. Subsequently, an
introductory screen and opening wenu (identical to thoge described in
section 2.1 in the body of the report) are displayed ag shovn below.

MODIFIED N.R.C. VERSION

CF THE U.S.G.S. SOLUTE TRANSPORT MODEL,

VOLUME 2: INTERACTIVE PREPROCESSOR

D.C. KXENT, L. LEHAgzﬁn. AND J. WAGNER

FOR
U.S. ENVIRONMERTAL PROTECTION AGENCY

CHOOSE ACTION:
1) CREATE NEW DATA
2) MODIFY EXISTING DATA
3) END PROGRAM
(ENTER CORRESPONDING NUMBER):
The optionz are described in the sections 2.2 through 2.4, beginning on

page 2-1.

IX. 1.1 Preprocessor
The choice of Option 1 on the menu above creates the data sets vhere
the JCL and input parameters are stored in their proper formats. The first

prompt asks for the name of the data set to be created. The drive

IX-2



identifier must be included in the name if the drive iz other than the
logged drive.

ENTER THE DATASET NAME TO BE CREATED
(INCLUDE DRIVE IDENTIFIER): b:longig23.dat

The data set name given is "b:longis23.dat” and follows the standard
microcomputer conventions. That is, the data set name contains no more
than eight characters and begins with an alphabetic character. The data
set descriptor (three characters), which iz separated from the data set
name vith a period ".*, way be any three alphanumeric character
combinationgs. There is one exception for the data get descriptor, that is
the combination "bat" which ig the data met descriptor and that identifies
the data set that contains the microcomputer JCL.

The drive identifier is requested next.

SET UP JCL FOR MODEL
ENTER THE DRIVE IDENTIFIER FOR THE MCODEL: c:

If no identifier is entered, the microcomputer assumes that the model will
be on the default drive.
The output data set is requested next. The prompt for this is:

ENTER THE COMPLETE OUTPUT DATA SET NAME
(INCLUDE DRIVE IDENTIFIER): b:longis23.1lst

The cutput file name im *"b:longis23.lst®. The file that is to be used vith
graphics packages such as the Statistical Analysia System (SAS) is nov
requested.

ENTER THE COMPLETE GRAPHICS GUTPUT DATA SET HAME
(INCLUDE DRIVE IDENTIFIER): b:longis23.grf

The graphice file name is "h:longis23.grf".
Following the input of the graphice file name, the JCL is displayed:
\
THE FOLLOWING IS THE JCL

C:XONIMOD B:LONGIS23.LST, B:LONGIS23, DAT, B:LONGIS23.GRF
DO YOU WISH TO CHANGE ANYTHING (Y/N): vy
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If the JCL is correct, then *n" is entered. If any error ia present, then
*y*® is entered ("y" and "n" are sufficient to represent *yes" and "no”.)
In this example, "y" is entered. The wodel ias on disk and vill be executed
from drive "a:" instead of drive "c:*. The folloving is displayed:
C:+KONIMOD B:LONGIS23.LST, B:LONGIS23.DAT, B:LONGIS23. GRF
ENTER THE COMPLETE LINE . . .: a:konimod b:longie23. lst,
b:longis23. dat, b:longis23. grf :
Hote that the correction is entered as one line. The line may vrap around
if necesgary (as shown above). After the change is entered, The corrected
JCL is nov displayed.
THE FOLLOWING IS THE JCL
A:KORIMOD B:LONGIS23,LST, B:LONGIS23. DAT, B:LONGIS23. GRF
DO YOU WISH TO CHANGE ANYTHING (Y¥/N): n
If the JCL is correct, then "n" is entered and the program will proceed to

the next prowpt described in section 2.2.2, page 2-35.

IX.1.2 Editer

The editor is implemented vhen optiocn 2 from the menu in IX.1 ia
chosen. Editing of the JCL iz as follows; the data set to be edited i=s
requested first.

ENTER THE DATASET NAME TO BE MODIFIED
(INCLUDE DRIVE IDENTIFIER): longis23,dat

The file name entered is *longis23.dat®. This file does not exiet on the
logged drive as indicated in the previous section. Therefore, the correct
file name is requested.

FILE DOES NOT EXIST--PLEASE REENTER: b:longis23.dat
The file name, wvith the correct drive identifier, is "b:longis23,dat®. The
JCL ip diaplayed next to allov editing. Editing is performed as described

in IX,1l.1, abave.
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THE FOLLOWING IS THE JCL
A:KONINOD B:LONGIS23.LST, B:LONGISZ3. DAT, B:LONGIS23.GRF
DC YOU WISH TO CHANGE ANYTHING (Y/N): n
No editing of JCL is required in this example. Editing continues with the

next prompt as described in section 2.3.2, page 2-27.

IX.2 Microcomputer Model Execution

A model simulation makes an initial access to the data seta used by
the model in the following order, 1) output data set, 2) input data set,
and 3) graphics data set. The preprocessor produces twc data sete for
microcomputer model simulation. The data for the model input is stored
under the name "longis23.dat® on drive "h*, from the above éxample. A
second file is created by the preprocessor to execute the model and to
provide data get nameg in the order deescribed abave for the model
gimulation. The second data set has the same data set name, "b:longis23®
for the example abave, with the data aset descriptor "bat”.

A model simulation (execute the model on a microcomputer) is initiated
on a tvo floppy drive system by the following steps. Firat, place the
diske in the appropriate drives. (From the above example, drive "a® for
the medel disk, drive "b* for the input data disk). Second, execute the
*"bat" file, vhich in turn executes the model, by typing the "bat" file name
vithout the descriptor. (For the above example, if the logged drive is
*a', type 'b:iangisZB'; if the logged drive is "b", type "longis23®). In
the above example, all output data ia stored on the disk in drive "b".

The model and data files may be stored on a hard disk and executed
from that digk. No provisions have been made to handle path names. If thé

hard disk drive ig the logged drive, drive identifiers are not necessary.
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- APPENDIX X

PREPROCESSOR MODIFICATIONS NECESSARY
FOR MODEL EXECUTION WITH DEC/VAX SYSTEM
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X.1 GENERAL DESCRIPTION
A vergion of the preprocessor has been developed to allov the Modified
N.R.C. Version of the U.S.6.S. Solute Transport to be executed on a DEC/VAX
minicomputer vith a VMS operating system. The preprocessors are identical
except for the development of the ICL, vhich ie described below., The
controlling program used to initiate the preproceassor for the DEC/VAX madel
simulation is identified as "konid®. The modeler enters the initial
command
konid
to begin execution of the controlling program. Subsequently, an
introductory screen and opening menu {identical to those described in
sectiuﬁ 2.1 in the boedy of the report) are displayed as showvn below.
MODIFIED N.R.C. VERSION |
OF THE U.S5.G.S. SOLUTE TRANSPORT MODEL,
VOLUME 2: INTERACTIVE PREPROCESSOR
D. C. KENT, L. LEﬁAngR. AND J. WAGHNER

FCR
U.S. ENVIRONMENTAL PROTECTION AGENCY

CHOQSE ACTION:
1) CREATE NEW DATA
2) MODIFY EXISTING DATA
3) END PROGRAM

(ENTER CORRESPONDING HUMBER):

The options are described in the sections 2,2 through 2.4, beginning on

page 2-1.

X.1l.1 Preprocegsor
The chojice of Qption 1 on the menu above creates the data sets where
the JCL and input parameters are stored in their proper formats. The first

prompt asks for the name of the data set to be created. The full file name

muat be given.



ENTER THE DATASET NAME TO BE CREATED: longie23.dat
The data set name given is "longis23.dat" and follovs the standard DEC/VAX
conventions. That ia, the data set name contains no more than eight
characters and begins with an alphabetic character. The data set
descriptor (three characters), vhich is separated from the data set name
vith a period ".", may be any three alphanumeric character combinations.
There is one exception for the data set descriptor, that is the combination
"com® vhich is the data set descriptor and that identifies the data set
that contains the DEC/VAX ICL.
The output data set is requested next. The prompt for this is:
ENTER THE COMPLETE OUTPUT DATA SET NAME: longis23.1st
The output file name is "longis23.1st”. The file that is to be used vith
graphicas packages such as the Statistical Analygie System (SAS) is now
requested.
ENTER THE COMPLETE GRAPHICS OUTPUT DATA SET NAME: longis23.grf
The graphics file name is "longis23.grf".
Following the input of the graphics file name, the JCL is displayed:
THE FOLLOWING IS THE JCL
1) & DEFINE FOROOS LONGIS23.DAT
2) ¢ DEFINE FORQO6 LONGIS23.LST
3} s DEFINE FORO10 LONGIS23.GRF
4} ¢ RUN KONIMCD.EXE
DO YOU WISH TO CHANGE ANYTHING (Y/N}: vy
If the JCL ig correct, then "n" ia entered. If any error is present, then
*y" is entered ("y" and "n" are sufficient to represent "yes" and "no®.)

In this example "n" is entered and the program will proceed to the next

prompt described in section 2.2.2, page 2-5.

X.1.2 Editor

The editor is implemented vhen option 2 from the menu in X.1 is
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chogen. Editing of the JCL is as follovs; the data set to be edited is
requested first.
ENTER THE DATASET NAME TO BE NODIFIED: longis23.dat
The file name entered is "longis23.dat". The JCL is displayed next to
allov editing. Editing is performed as described in X.1l.1, above.
THE FOLLOWING IS THE JCL
1) ¢ DEFINE FOROOS LONGIS23.DAT
2) ¢ DEFINE FOROQO6 LONGIS23.LST
3} $ DEFINE FORO10 LONGIS23. GRF
4) ¢ RUN KONINOD.EXE
DO YOU WISH TO CHANGE ANYTHING (Y/N): n
No editing of JCL is required in this example. Editing continues with the

next prompt as described in secticon 2.3.2, page 2-27.

X.2 Model Execution on DEC/VAX
The preprocesscr produces tvo data sets for model simulation, The
data for the model input is stored under the name "longis23.dat®" for the
above example. A second file is created by the preprocessor to execute the
model and to allocate the data set names given above for the model
gimulation. The second data set has the same data set name, "longis23" for
the example above, vith the data set descriptor "com".
A batch model simulation (execution of the model on a DEC/VAX) is
initiated by typing the following:
SUBMIT LONGIS23.CONM
The system wvill allow thirty seconds for model execution. This should be
gufficient for hydraulic calibration. If more time is needed, specify a
queue that has no time limit with the folloving command:
SUBMIT LONGIS23.COM /SLOW
The SLOY queue has 8 lover priority than the default queue, but the model

vill not be terminated prematurely.
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