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ABSTRACT

Interactive program~ have be~n developed tQ aid us~rs in cr~ating

and editing input data sets for a modified version of the NRC version

of the U.S.G.S. S'Jlute Transport r10del <Vent, et 0.1, 1984).

A detai led description of the interactive programs, a; 1"el1 as

program 1istings, is included in this report. A 1 isting of the

interactive creation of an input data set for the modifiedSolute

Transport r10del is also included. Data from the Babylon Landfi 11 Si te

on Long Island was used to test the interacti',e programs. The input

data sets created, along with selected output from the Solute Transport

Model, are 1isted in Appendi:< 'J]. Potential users can apply the

interactive programs to their individual needs by following the

examples provided.
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HHERACT jl.)E Pr:~?RI]CESSJR PROGRAt'l
FOR THE U.S.G.S. SOLUTE TRANSPORi MODEL

1.0 JNTRODUCTION

The purpose of thi; report i; to describe '.n interactive

preprocessor program that was developed to aid in the creation and

modification of input cata sets for use with the NRC version (Tracy,

J.V., (1982) of the U.S.G.S. Solute Transport t10del de'.Jeloped by

(KoniKow and 8redehoeft, (1978).

The interactive preprocessor program is one of ,,;eries of

documented programs being prepared for the U.S. Environmental

Protection Agency under a contract entitled 'Mathematical Models for

Subsurface Transport and Fate Predictions.'

The project is providing a well-documented set of transport and

fate models nnging from rel.atively simple analyt;,::.' "::dels to c':lmphx

numerical models. The;e models will be available on toe EPA comouter

networK in a format which would ~nab]~ users to ~ccess the code, ent~r

the required data, run the model J and receive the model resul ts 1.-\11 thout

rairly complex numerical models are required for oredicting the

-simpl ifi9's data '?rltry but =.1'':0 <?naoles the l.Jser ':J ';-~!r ':·crne 1:1=!,;ht

and beh.:S,IJior ot -3. tracer irl contaminant piume.
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Pl/I for the IBt1 3081D as well as for the Kaypro and IBr1 PC

microcomputers using PC-DOS and CPM operating system. The program has

been developed to assist the user in preparing the input data files for

batch processing·of the U.S.G.S. Solute Transport Model on the IBM

30810. The preprocessor prompts the user for the required input data.

An editor is included to facilitate the correction of errors or the

modification of an input data set. The code also generates any Job

control statements required to submit a Job for batch processing on the

IBM 30810.

1.1 Objectives

The broad objective of this project is to develop and/or modify

mathematical models in order to provide user friendly access to models

which are capable of predicting the probable concentrations of chemical

substances in ground-water systems resu 1t ing from. the re 1ease of these

substances onto the ground surface or into the subsurface.

More specifically, the objectives of this project report are to

provide program documentation and a User's Manua~ for an interactive

program to be util ized in creating and modifying input data files for

use with the NRC version of the U.S.G.S. Solute Transport Model.

1.2 Approach

Each project report contains the following:

(1) Program Documentation and

(2) User's Manual

Documentation of eacr, program is developed to incl'Jde (a) the

motivation for and limihtions (assumptions) of th. program, (b) a

description of the methods use.j in the program, (c) listings of the

source cGee, ':0) one or mere sets of test data, and (e) gUidel ines for

further modifications which might be reqUired to enable the use of the
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model on a variety of computer systems. A master COPy of all source

codes are prepared on 5 1/4 inch disKs or tapes in a format specified

for the system to be util ized. This type of program documentation has

been written for those who have some background in mathematics and/or

computer systems and languages. These documents are intended to serve

as reference manuals for individuals who may be responsbile for

maintaining, modifying, or transferring computer codes; as well as

users who are also interested in the details of the computer codes.

The User's Manual includes (a) practical impl ications of

assumptions and restrictions which are incorporated in the program,

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

computer memory, execution time, and input and output devices),

(c) input data requirements and formats, and (d) detailed, step-by-step

examples of practical problems. The user's manual is written in

layman terms for those who may not have a background or experience in

numerical methods or computer programming.

The principal investigators assume that users wi 11 have some

background in hydrogeology, soil science, or a similar field; and will

have a basic understanding of the physical, chemical, and/or biologital

processes involved in a specific problem to be addres=ed. With this

oackground, a user's manual is intended to introduce the user to the

model or model adaptation and areas of appl ication and to provide

tutorials on data requirements, model access and ~xecution, and the

management and interpretation of model output. The program

documentation and user's manual will serve as the basic riference

materials for future workshops.

The preprocessor is designed for the U.S.G.S. Solute Transport
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Model. The model is based on a ,~round-',oJater flol.• equation which is

coupled l,oJi th the solute-transport equation in the model. The computer

program uses an Alternating-Direction Implicit Procedure (ADIP) to

solve a system of algebraic equations generated from a fini te

difference approximation to the ground-water flow equation. The method

of characteristics is used to solve the solute-transport equation. The

method of characteristics uses a particle tracKing procedure to

represent convective transport and a two-step expl icit procedure to

solve a finite-difference equation that describes the effects of

hydrodynamic dispersion, fluid sources and sinKs, and divergence of

veloc·i ty.

Radioactive decay and equil ibrium adsorption were incorporated for

the U.S. Nuclear Regulatory Commission (Tracy, (1982). Procedures for

radioactive decay, 1inear isotherm, Langmuir isotherm, and the

Freundl ich isotherm have been added to the Solute Transport Model

developed by KoniKow and 8redehoeft (1978).

The U.S.G.S. Solute Transport Model was selected since it is well

documented and maintained. The modifications by Tracy (1982) to

include adsorption and first-order reactions were incorporated in the

user interface. Additional modifications were made In the U.S.G.S.

Transport Model. The modifications include options for selecting

(1) only the potentiometric head calculations or the potentiorr.etric

head and solute transport calculations, (2) water-table or confined

aquifer conditions, (3) adjustment of transmissi'iities after each time

step to accommodate unconfined flow, (4) calculation of the initial

saturated thicKness from the bottom elevation a dn potentiometric head

in an unconfined system, and (5) incorporation of the SIP iterative

technique which is an option for solVing the fluid-flow equations in
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the U.S.G.S. transport model. These modifications are described in

another manual of the project series of programs and user manuals

entitled 'Modifications for the U.S.G.S. Konikow Solute T~ansport

Mode l' (Ken t eta1 I 1984).

1-5



2.0 INTERACTIVE PROGRAM DESCRIPTION

Interactive capabil ities to the U.S.G.S. Solute Tran.port r10del

(KoniKow and Bredehoeft, 1978) 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 to the Solute Transport Model

(NRC version). A controlling program has also been written to

incorporate the input and modification routines into one program.

The interactive program consists of two routines; one is a

preprocessor, the other an editor. The preprocessor creates a data set

that contains the input to the Solute Transport Model. The editor is

used to modify data sets created by the preprocessor. Both routines

are initiated by the controlling program KON!. The editor and

preprocessor, together, contain approximately 3600 lines of P~/l code.

Nearly 800 1ines of this code comprise subroutines used by both

programs. The source code for all routines is I isted in Appendix I.

These programs were developed and tested on an IBM 30810 computer and

on the Kaypro 2 and IBM/PC microcomputers using PC-DOS and CPM

operating systems. The technical aspects of the interacti'Je progr .•m

are described in detail in section 4 of this report.
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3.0 USER'S GUIOE FOR THE INTERACTIVE PREPROCESSOR PROGRAM

3.1 Generll Description

Inttractive capabil ities to tht U.S.G.S. Solute Transport Model

(Konikow and Bredehoeft, 1978) were developed to aid users in creating

tht 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 to the Konikow Solute Transport Model, Version OSU

1.0. All input data is in lower case. Prompts are shown in upper

cast.

The preprocessor is written in PLll; a source 1isting is in

A~pendix I. The source programs must be compiled and linked. The data

set crtated by the preprocessor includes the Job Control language (JCl)

used at Oklahoma State University. This JCl may netd to be altered,

according to the requirements of the computer system being utilized.

The preprocessor allocates the input data set as a standard fixed

binary sequential data set with a logical record length of 80. The

data set is the mass storage eqUivalent of a card deck. All input data

is stored in this data set at the end of the preprocessor routine.

A contraIl ing program, also written in PLll, is used to initiate

the preprocessor. Entering

Kon i

begins execution of the cantrall ing program. After execution has

begun, the following menu is displayed:

CHOOSE ACT IC,.II
1) CREATE NEW DATA
2) MODIFY EXISTING DATA
3) END PROGRAM

(ENTER CORRESPONDING NUMBER):

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

The choice of option 1 on the menu in section 3.1 creates the data

set where the JCL and input parameters are stored in their prop.r

formats. The first prompt asks for the name of the data set.

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

3.2.1 Job Control Language

After the data set name is entered, prompts for the JCL begin.

First, the jobname is request.d.

ENTER THE JOBNAME: longis

According to IBM conyention, this is any name up to eight characters

long and beginning with an alphabetic character. Th. jobname entered

··was "longis". After the jobname is enter.d the prompt for the

simulation tim. is displayed:

ENTER THE TIME LIMIT FOR THE JOB,
1) 5 SECONDS OR LESS
2) 40 SECONDS OR LESS
3) 5 MINUTES OR LESS
4) OVER 5 MINUTES

CHOOSE ONE OF THE ABOVE: 2

This is approximately how much Central Processing Unit (CPU) time is

required to execute the Solute Transport Model. As a general rule,

this model, after the source code has been compiled, will require one

to four minutes executing time. For a more in depth discussion of

choosing time I imits, see section 3.5. Here, option 3 was selected.

For the output to be placed in a specific output window in the

OSU computer room, the 'room" needs to be designated. The prompt for

this is:

ENTER THE "ROOM" FOR THE OUTPUT WINDOW.
SINGLE CHARACTER,
BETWEEN 'A' AND '2": c

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

ENTER THE COMPLETE OUTPUT DATA SET NAME
(NO QUOTES): ul1834c.longis23.outl ist

The output data set name is ul1834c.longis23.outl ist. The data

set that is to be used with graphics packages such as the Statistical

Analysis Syst.m (SAS), is now allocat.d and can b. accessed using

independent SAS programs. Sampl. SAS programs, results, and

descriptions art provided in Appendices VI and VIII. The formats used

for this data set are indicat.d in Appendix VII. The prompt is:

ENTER THE C()otPLETE GRAPHI CS OUTPUT DATA SET NAME
(NO QUOTES): uI1834c.longis23.graph

Th. graphics data set name is uI1834c.longis23.graph.

After these art entered, the JCL is displayed:

THE FOLLOWING IS THE JCL
1) IILONGIS JOB (?????,TSO-TR-KONI),KONIKOWRUN,
2) IITIME~(O,40),CLASS=A,

3) I IMSGCLASS=X ,NOTI FY=*
4) I*PASSWORD ????
5) I*JOBPARM ROOM=C
6) 11*
7> IIKONI EXEC PGM=KONIKOW,REGI0N=1500K
8) IISTEPLIB DO DISP=SHR,DSN=UI1236C.KONI.LOAo
9) IIFT06FOOI DO DSN=UI 1834C.LONGIS23.0UTLIST,UNIT=STORAGE ,

10) II SPACE~(TRK,(IO,IO»,DISP=(MOD,CATLG),

II) II oCB=(RECFH=VBA,LRECL=133,BLKSIZE=7448)
12) IIFTIOFOOI DO DSN=UI1834C.LONGIS23.GRAPH,UNIT=STORAGE,
13) II SPACE=(TRK,(IO,IO»,DISP=(MOD,CATLG),
14) II DCB=(RECFM=FB,LRECL=80,BLKSIZE=7440)
15) IIFT07FOOI DO SYSOUT=B
16) IIFT05FOOI DO *

DO YOU WISH TO CHANGE ANYTHING (YIN): y

IT the JCL is correct, th.n 'no' is entered. If any error is present,

then 'yes' is entered ('y' and 'n' are sufficient to represent 'yes'

and "no'.) In this example, ')'u' was entered. The prompt is:

ENTER THE NUMBER OF THE LINE YOU WISH TO CHANGE,
(ONLY ONE AT A TIME): I

The jobname was entered incorrectly, so I ine number I was entered. The

requested 1ine is I isted and changed as shown below.
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IllONGIS JOB (?????,TSO-TR-KONI),KONIKOWRUN,
ENTER THE COMPLETE LINE •• • :IIUIIB34C job
(?????,tso-tr-koni),konikowrun,

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

I) IIUIIB34C JOB (?????,TSO-TR-KONI),KONIKOWRUN,
2) II TIHE=(O,40),CLASS=A,
3) II HSGCLASS=X ,NOTI FY=*
4) I*PASSWORD ????
5) I*JOBPARH ROIl1=C
6) 11*
n IIKCNI EXEC PGH=KCNIKOW,REGICN=1500K
8) IISTEPlIB DD DISP=SHR,DSN=UI1236C.KONI.lOAD
9) IIFT06FOOI DD DSN=UI1834C.lONGIS23.0UTlIST,UNIT=STORAGE,

10) II SPACE=(TRK,(IO,IO»,DISP=(HOD,CATlG),
II) II DCB7(RECFH=VBA,lRECL=133,BlKSIZE=744B)
12) IIFTI0FOOI DD DSN=UI1834C.LONGIS23.GRAPH,UNIT=STORAGE,
13) II SPACE=(TRK,(10,10»,DISP=HOD,CATLG),
14) II DCB=(RECFH=FB,lRECL=80,BLKSIZE=7440)
15) IIFT07FOOI DD SYSOUT=B
16) IIFT05FOOI 00 *

DO YOU WISH TO CHANGE ANYTHING (YIN): n

If the JCL is correct, then 'no' is entered and the program will

proceed to the next prompt.

3.2.2 Verify and Exit

The next prompt is used within the preprocessor to allow the user

to alter data immediately after the value is entered.

DO YOU WISH TO VERIFY ALL ENTRIES (YIN): n

If verification is desired, enter 'yes' (here it is not desired). The

following prompt would appear after each variable prompt.

VERI FY (YIN) I

If the value just entered needs to be changed, enter 'n', Another

prompt then appears, requesting the corrected data to be entered, If

the data just entered does not need to be altered, enter 'y', The next

prompt is then displayed.

To stop the preprocessor before all of the data has been input,

respond to any prompt with 'exit'. Control will be returned to the

controll ing program. No data entered or modified will be saved. If in
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the pr.processor, the data set will not b. created. If in the editor,

the data s.t will not b. updated.

3.2.3 IndiYidual Variables

Th. following prompts art s.lf .xplanatory and are I ist.d b.low

with the input data. If any questions should arise about a Yariable,

r.fer to the description of the parameter in Appendix III.

ENTER THE TITLE, DESCRIPTIVE OF THE PROBLEM.
MAXIMUM OF BO CHARACTERS.
~RIABLE 'TITLE': babylon,I'Y,lb,chloride

ENTER THE NUMBER OF NODES IN THE 'X' DIRECTION.
MINIMUM OF 3, MAXIMUM OF 60.
~RIABLE 'NX': IB

Note that in all r.ferenc.s to the ·X· dir.ction the column number is

to b. used. Similarly, all references to the 'y' direction should use

the row number.

ENTER THE NUMBER OF NODES IN THE 'Y' DIRECTION.
MINIMUM OF 3, MAXIMUM OF 60.
VARIABLE 'NY': 31

ENTER THE I1AXIMUt1 NUMBER OF PARTICLES.
MAXIMUM OF 9B50.
VARIABLE 'NPI1AX': 3620

ENTER THE NUMBER OF PARTICLES PER NODE.
OPTIONS ~ 4,5,B,9:
VARIABLE 'NPTPND'I 4

ENTER THE NUMBER OF OBSERVATION POINTS TO BE
SPECIFIED NEXT. MAXIMUM OF 5.
VARIABLE 'NUMOBS': 3

ENTER THE 'X' COORDINATE OF OBSERVATION POINT.
VARIABLE 'IXOBS(I)': B

ENTER THE 'Y' COORDINATE OF OBSERVATION POINT.
VARIABLE 'IYOBS(!)': 4

ENTER THE 'X' COORDINATE OF OBSERVATION POINT.
VARIABLE'IXOBS(2)": 10

ENTER THE 'Y' COORDINATE OF OBSERVATION POINT.
~RIABLE 'IYOBS(2)': 16
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ENTER THE 'X' COORDINATE OF OBSERVATION POINT.
VARIABLE 'IXOBS( 3)' : 10
ENTER THE 'Y' COORDINATE OF OBSERVATION POINT.
VARIABLE 'IYOBS(3)': 26

ENTER THE NUMBER OF NODE IDENTIFICATION CODES
TO BE SPECIFIED. MAXIMUM OF 10.
VARIABLES 'NCODES': I

ENTER NODE IDENTIFICATION CODE.
VARIABLE 'ICODE(I)': 2

ENTER CORRESPONDING LEAKANCE (FT**21SEC).
MAXIMUM LENGTH OF 10, REAL NUMBER.
NOTE: FT**21SEC = GPD/FT * 1.54723 E-6
VARIABLE 'FCTR1(1)': 1.0

Note: Any real number may be entered in scientiiic notation; Tor

example, 9.E99.

ENTER CONCENTRATION FOR ICODE (MG/U.
MAXIMUM LENGTH OF 10, REAL NUMBER.
VARIABLE 'FCTR2(1)': 0

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

VARIABLE 'OVERRD(I)': 0

Ii 'I' is entered, the iollowing prompt would appear:

ENTER RECHARGE/DISCHARGE FOR ICODE (FT/SEC).
NEGATIVE FOR RECHARGE, POSITIVE FOR DISCHARGE.
MAXIMLtl LENGTH OF 10, REAL NUMBER.
NOTE: FT/SEC = IN/YR * 26.791B E-l0
ENTER VARIABLE 'FCTR3(1)':

since the recharge/discharge is to be retained, prompting continues

with the storage coeiiicient.

ENTER THE STORAGE COEFFICIENT.
o FOR STEADY FLOW PROBLEMS.
MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE'S': .0005

Ii the storage coeiiicient were zero, variables TIMX and TINIT would

not be prompted but automatically set to zero. Prompting'

continues with the iollowing:
ENTER THE NUMBER OF PUMPING PERIODS.
MAXIMUM OF 50.
VARIABLE 'NPMP': 3
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ENTER THE MAXIMUM NUMBER OF TIME STEPS IN A
PUMPING PERIOD. MAXIMUM OF 100.
VARIABLE 'NTIM': 3

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

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

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

ENTER THE PARTICLE MOVEMENT INTERVAL (IMOV)
FOR PRINTING CHEMICAL OUTPUT DATA.
SPECIFY 0 TO PRINT ONLY AT THE END OF TIME STEPS.
VARIABLE 'NPNTMV': 0

ENTER THE OPTI(JII FOR PRINTING COMPUTED
VELOCITIES.

0) DO NOT PRINT.
1) PRINT FOR FIRST TIME STEP.
2) PRINT FOR ALL TIME STEPS.

CHOOSE ONE OF THE ABOVE.
VARIABLE 'NPNTVL': 0

ENTER THE OPTION FOR PRINTING COMPUTED
DISPERSION EQUATION COEFFICIENTS.

0) DO NOT PRINT.
I) PRINT FOR FIRST TIME STEP.
2) PRINT FOR ALL TIME STEPS.

CHOOSE ONE OF THE ABOVE.
VARIABLE 'NPNTD': 0

ENTER THE OPTION TO PRINT COMPUTED CHANGES IN
ClJ'ICENTRATI ON.

0) DO NOT PRINT.
I) PRINT •

CHOOSE ONE OF THE ABOVE.
VARIABLE 'NPDELC': 1

ENTER THE OPTION TO PUNCH VELOCITY DATA.
0) DO NOT PUNCH.
I) PUNCH FOR FIRST TIME STEP.
2) PUNCH FOR ALL TIME STEPS.

CHOOSE lJ'IE OF THE ABOVE.
VARIABLE 'NPNCIf,J': 0

ENTER THE PUMPING PERIOD (YEARS).
MAXIMlt1 LENGTH OF :S, REAL NUMBER.
VARIABLE 'PINT': 3.
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Since the storage coefficient was not equal to zero, the variables TIMX

and TINIT are prompted for here:

ENTER THE TIME INCREMENT MULTIPLIER FOR
TRANSIENT FLOW PROBLEMS.
MAXIMUM LENGTH OF 5, REAL NUMBER.
~RIABLE 'TIMX': I.

ENTER THE SIZE OF THE INITIAL TIME STEP
IN SECONDS.
MAXIMUM LENGTH OF 5, REAL NUMBER.
~RIABLE 'TINIT', 3.!E7

ENTER THE NUMBER OF PUMPING OR INJECTION
WELLS TO BE SPECIFIED.
MAXIMUM OF 50.
~RIABLE 'NREC': 8

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
~RIABLE 'IX(I)': 8

ENTER THE V COORDINATE OF THE PUMPING OR
INJECTION WELL.
~RIABLE 'IV(!)', 3

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

ENTER THE CONCENTRATI ON OF THE INJECTED
FLUID (MG/U.
MAX IMUM LENGTH OF 8, REAL NUMBER.
~RIABLE 'CNRECH(I)': 250.

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
~RIABLE 'IX(2)': 9

ENTER THE V COORDINATE OF THE PUMPING OR
INJECTION WELL.
~RIABLE 'IV(2)': 3

ENTER THE RATE (FT**3/SEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.
NOTE: FT**3/SEC = GAL/MIN * 0.0022278
~RIABLE 'REC(2)': -.0724
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ENTER THE CctlCENTRATI ON OF THE INJECTED
FLUID (HG/D.
HAXIHLt1 LENGTH OF 8, REAL NLt1BER.

'VARIABLE 'CNRECH(2)': 220.

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

ENTER THE Y COORDINATE'OF THE PLt1PING OR
INJECTI ctl WELL.
VARIABLE "IY(3)": 3

ENTER THE RATE (FT**31SEC).
POSITIVE FOR PLt1PING, NEGATIVE FOR INJECTION.
HAXIHLt1 LENGTH OF 8, REAL NLt1BER.
NOTE' FT**31SEC = GAUHIN * 0.0022278
VARIABLE "REC(3) ", -.0724'

ENTER THE CONCENTRATION OF THE INJECTED
FLUID (MGlL>.
HAXIMII1 LENGTH OF e, REAL NLt1BER.
VARIABLE "CNRECH(3)", 240.

ENTER THE X COORDINATE OF THE PLt1PING OR
INJECT ION WELL.
VARIABLE "IX(4)": II

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTI ll-I WELL.
VARIABLE "IY(4)": 3

ENTER THE RATE (FT**31SEC).
POSITIVE FOR PLt1PING, NEGATIVE FOR INJECTION.
HAXIHII1 LENGTH OF e, REAL NLt1BER.
NOTE, FT**31SEC = GAUHIN * 0.0022278
VARIABLE "REC(4)": -.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLU ID (HG/L>.
HAXIHLt1 LENGTH OF e, REAL NLt1BER.
VARIABLE "CNRECH(4)', 240.

ENTER THE X COORDINATE OF THE PLt1PING OR
INJECTI ON WELL.
VARIABLE 'IX(5)': 8

ENTER THE Y COORDINATE OF THE PLt1PING OR
.INJECT ION WELL.
VARIABLE 'IY(S)', 29
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ENTER THE RATE (FT**3/SEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMl.tl LENGTH OF S, REAL NUMBER.
NOTE: FTu3/SEC = GAL/MIN * 0.0022278
VARIABLE 'REC(S)'l .0724

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE 'IX(6)'l 9

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

ENTER THE RATE (FT**3/SEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMLtl LENGTH OF 8, REAL NUMBER.
NOTE: FTu3/SEC = GAL/MIN * O. 002227S
VARIABLE 'REC(6)': .0724

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

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

ENTER THE RATE (FT**3/SEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMLtl LENGTH OF 8, REAL NUMBER.
NOTE: FT**3/SEC = GAL/MIN * 0.0022278
VARIABLE 'REC(7)': .0724

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

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

ENTER THE RATE (FT**3/SEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF S, REAL NUMBER.
NOTE: FT**3/SEC = GAL/MIN * 0.0022278
VARIABLE 'REC(S) 'l .0724

Th. n.xt prompt is us.d to change sel.cted parameters for, each

subsequent pumping period.

DO YOU WISH TO MAKE AN'( REVISIONS TO THE NEXT
PUMPING PERIOD.
VARIABLE 'ICHK' (YES OR NO): y
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ENTER THE MAXIMUM NUMBER OF TIME STEPS IN A
PUMPING PERIOD. MAXIMUM OF 100.
VARIABLE "NTIH": 1

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

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

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

ENTER THE PARTI CLE MOVEMENT· INTERVAL (IMOV)
FOR PRINTING CHEMICAL OUTPUT DATA.
SPECIFY 0 TO PRINT ONLY AT THE ENO OF TIME STEPS.
VARIABLE "NPNTt'N": 0

ENTER THE OPTION FOR PRINTING COMPUTED
VELOCITIES.

0) DO NOT PRINT.
1) PRINT FOR FIRST TIME STEP.
2) PRINT FOR ALL TIME STEPS.

CHOOSE ONE OF THE ABOVE.
VARIABLE "NPNTVL": 0

ENTER THE OPTION FOR PRINTING COMPUTED
DISPERSION EQUATION COEFFICIENTS.

0) DO NOT PRINT.
1) PRINT FOR FIRST TINE STEP.
2) PRINT FOR ALL TIME STEPS.

CHOOSE ONE OF THE ABOVE.
VARIABLE 'NPNTD"; 0

ENTER THE OPTION TO PRINT COHPUTED CHANGES IN
ClJIICENTRATI ON.

0) DO NOT PRINT.
l) PRINT •

CHOOSE ONE OF THE ABOVE.
VARIABLE "NPDELC"; 1

ENTER THE OPTION TO PUNCH VELOCITY DATA.
0) DO NOT PUNCH.
I) PUNCH FOR FIRST TIME STEP.
2) PUNCH FOR ALL TIME STEPS.

CHOOSE ONE OF THE ABOVE.
VARIABLE "NPNCIN"; 0

ENTER THE PUMPING PERIOD (YEARS).
MAXIMUM LENGTH OF S, REAL NUMBER.
VARIABLE "PINT"; 4
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ENTER THE TIME INCREMENT MULTIPLIER FOR
TRANSIENT FLOW PROBLEMS.
MAX IMLH LENGTH OF 5, REAL NUHBER.
~RIABLE 'TIMX': I.

ENTER THE SIZE OF THE INITIAL TIME STEP
IN SEC~DS.

MAXIMlJ't LENGTH OF 5J REAL NLt1BER.
~RIABLE 'TINIT': I.2EB

ENTER THE NUMBER OF PUMPING OR INJECTI~

WELLS TO BE SPECIFIED.
MAXIMUM OF SO.
~RIABLE 'NREC': 8

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTI~ WELL.
~RIABLE 'IX(!)': 8

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTION WELL.
~RIABLE 'IY(!)': 3

ENTER THE RATE (FT**a/SEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTI~.

MAXIMUM LENGTH OF 8, REAL NLt1BER.
NOTE: FT**3/SEC = GAL/MIN * 0.0022278
~RIABLE 'REC(!)': 0.0

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
~RIABLE 'IX(2)': 9

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTI~ WELL.
VARIABLE 'IY(2)': 3

ENTER THE RATE (FT**3/SEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.
NOTE: FT**3/SEC. GAL/MIN * 0.0022278
~RIABLE 'REC(2)': 0.0

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTI~ WELL.
~RIABLE 'IX(3)'1 10

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECT ION WELL.
~RIABLE 'IY(3)': 3
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ENTER THE RATE (FT**3/SEC).
POSITIVE FOR PUt1PING, NEGATIVE FOR INJECT! ON.
MAXIMUM LENGTH OF 8, REAL NUMBER.
NOTE: FT**3/SEC = GA~IMIN * 0.0022278
VARIABLE "REC(3)': 0.0

ENTER THE X COORDINATE OF THE PUMPING OR
INJECT! ON WELL.
VARIABLE "IX(4)': II

ENTER THEY COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE '1'1(4)': 3

ENTER THE RATE (FT**3/SEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAX IMUM LENGTH OF 8, REAL NUMBER.
NOTE: FT**3ISEC = GAL/MIN * 0.0022278
VARIABLE 'REC(4)": 0.0

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

ENTER THE 'I COOROINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE "1'1(5)': 29

ENTER THE RATE (FT**3/SEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.
NOTE: FT**3/SEC = GAL/MIN * 0.0022278
VARIABLE "REC(5)': 0.0

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

ENTER THEY COORDINATE OF THE PUMPING OR
INJECTION WELL.
\)ARIABLE "1'(6)": 29

ENTER THE RATE (FT**3/SEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.
NOTE: FT**3/SEC = GA~/MIN * 0.0022278
VARIABLE "REC(6)": 0.0

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

ENTER THE '( COORDINATE OF THE PUMPING OR
INJECTION ,JELL.
\)ARIABLE "1'1(7)": 29
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ENTER THE RATE (FT**3/SEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.
NOTE: FT**3/SEC = GALIMIN * 0.0022278
VARIABLE "REC(7)": 0.0

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

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

ENTER THE RATE (FT**3/SEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF S, REAL NUMBER.
NOTE: FT**3/SEC = GALIMIN * 0.002227S
VARIABLE "REC(S)": 0.0

(E~d of the prompts for the variables in second pumping period.)

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

ENTER THE MAXIMUM NUMBER OF TIME STEPS IN A
PUMPING PERIOD. MAXIMUM OF 100.
VARIABLE "NT1M": 3

ENTER THE TIME STEP INTER\)AL FOR PRINTING
HYDRAULIC AND CHEMICAL OUTPUT DATA.
VARIABLE "NPNT": I

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

ENTER THE MAXIMUM ALLOWABLE NUMBER OF ITERAT:ONS
IN ADIP OR SIP. USUALLY FROM 100 TO 200.
')ARIABLE "ITMAX": 100

ENTER THE PARTICLE MOVEMENT INTERVAL (IMOV)
FOR PRINTING CHEMICAL OUTPUT DATA.
SPECIFY 0 TO PRINT ONLY AT THE END O~ TIME STEPS.
')ARIABLE "NPNTM')": 0

a~TER THE OPTION FOR PRINTING COMPUTED
'v'ELOClTi ES.

0) DO NOT PRINT.
1) PRINT FOR FIRST TIME STEP.
2) PRINT FOR ALL TIME STEPS.

CHOOSE ONE OF THE ABOVE.
'v'ARIABLE "NPNTVL": 0
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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': 0

ENTER THE OPTION TO PRINT COMPUTED CHANGES IN
CCM'lCENTRATION .

0) DO NOT PRINT.
l) PRINT •

CHOOSE ONE OF THE ABOVE.
VARIABLE 'NPDELC": 1

ENTER THE OPTION TO PUNCH VELOCITY DATA.
0) DO NOT PUNCH.
1) PUNCH FOR FIRST TIME STEP.
2) PUNCH FOR ALL TIME STEPS.

CHOOSE ONE OF THE ABOVE.
VARIABLE "NPNCHV': 0

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

ENTER THE TIME INCREMENT MULTIPLIER FOR
TRANSIENT FLOW PROBLEMS.
MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE "T!MX': 1.

ENTER THE SIZE OF THE INITIAL TIME STEP
IN SECONDS.

MAX IMUM LENGTH OF 5, REAL NUMBER.
VARIABLE "T!NIT": 3.2E7

e~TER THE NUMBER OF PUMPING OR INJECTION
WELLS TO BE SPECIFIED.
MAXIMUM OF SO.
VARIABLE "NREC": B

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

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECT! ON I,JELL.
VARIABLE "IY( 1)": 3

ENTER THE RATE (FT**3/SEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM Le,IGTH OF 8, REAL NUMBER.
NOTE: FTu3/SEC = GAUt1IN * 0.0022278
VARIABLE "REC(!)": -.0724
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ENTER THE CONCENTRATION OF THE INJECTED
FLUID (MG/U.
MAXIMUM LENGTH OF 8, REAL NUMBER.
VARIABLE 'CNRECH(I)': 250.

ENTER THE X ·COORDINATE OF THE PUMPING DR
INJECTI ON WELL.
VARIABLE' IX(2)": 9

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

ENTER THE RATE (FT**3/SEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUM8ER.
NOTE: FT**3/SEC = GALIMIN * 0.0022278
VARIABLE "REC(2)': -.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUI D (MG/U.
MAXIMlJ'I LENGTH OF 8, REAL NUMBER.
VARIABLE 'CNRECH(2)': 220.

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

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

ENTER THE RATE (FT**3/SEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAX IMUM LENGTH OF 8, REAL NUMBER.
NOTE: FT**3/SEC = GALIMIN * 0.0022278
VARIABLE'REC(3)': -.0724

e,TER THE CONCENTRATION OF THE INJECTED
FLUI D (MG/U.
MAXIMUM LENGTH OF 8, REAL NUMBER.
VARIABLE "CNRECH(3)': 240.

ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE'IX(4)': II

ENTER THE Y COORDINATE OF THE PUMPING DR
INJECTI ON WELL.
~IARIABLE "IY( 4)": 3
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ENTER THE RATE (FT**3/SEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.
NOTE: FT**3/SEC = GALIMIN * 0.0022278
VARIABLE 'REC(4)': -.0724

ENTER THE CONCENTRATION OF THE INJECTEO
FLUI D (MG/l).
MAXIMUM LENGTH OF 8, REAL NUHBER.
VARIABLE 'CNRECH(4)': 240.

ENTER THE X COORDINATE OF THE PUHPING DR
INJECTION WELL.
VARIA8LE 'IX(~)': 8

ENTER THE Y COORDINATE OF THE PUHPING OR
INJECTION WELL.
VARIA8LE 'IY(S)': 29

ENTER THE RATE (FT**3ISEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUH LENGTH OF 8, REAL NUH8ER.
NOTE: FT**3ISEC = GALIMIN * 0.0022278
VARIABLE 'REC(S)'1 .0724

ENTER THE X COORDINATE OF THE PUHPING OR
INJECTION WELL.
VARIABLE 'IX(6)': 9

ENTER THE Y COORDINATE OF THE PUHPING OR
INJECTION WELL.
VARIABLE 'IY(6)'1 29

ENTER THE RATE (FT**3/SEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF B, REAL NUMBER.
NOTE: FT**3ISEC = GALIMIN * 0.0022278
VARIABLE 'REC(6)' I .0724

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

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

ENTER THE RATE (FT**3ISEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.
NOTE: FT**3/SEC = GALIMIN * 0.0022278
VARIABLE 'REC(7)': .0724
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ENTER THE X COORDINATE OF THE PUMPING OR
INJECTION WELL.
VARIABLE'IX(8)': 11

ENTER THE Y COORDINATE OF THE PUMPING OR
INJECTIctl WELL.
VARIABLE 'IY(S)': 29

ENTER THE RATE (FT**31SEC).
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.
NOTE: FT**31SEC = GAL/MIN * 0.0022278
VARIABLE 'REC(8)': .0724

(End of the prompts for the ~ariabl.s in third pumping p.riod.)

ENTER THE CONVERGENCE CRITERIA FOR THE FLOW
EQl¥lTIlJ'4. USUALLY LESS TIW'l 0.1.
MAXIMLtl LENGTH OF 5, REAL NUH8ER.
VARIABLE 'TOL': .01

ENTER THE EFFECTIVE POROSITY.
MAXIMUM LENGTH OF 5, REAL NUH8ER.
VARIABLE 'POROS': .25

. ENTER THE CHARACTERISTIC LENGTH (FEET).
(LlJ'4GITUDINAL DISPERSIVITY).
MAXIMLtl LENGTH OF 5, REAL NLtl8ER.
VARIABLE 'BETA': 40

ENTER 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).
MAX IMUM LENGTH OF 5, REAL NUMBER.
VARIABLE 'YDEL': 500

ENTER THE RATIO OF TRANSVERSE TO LONGITUDINAL
DISPERSIVITY.
MAX IMUH LENGTH OF 5, REAL NUH8ER.
VARIABLE 'DLTRAT': .2

ENTER THE MAXIMUM CELL OISTANCE PER PARTICLE
MOVE. VALUE BETWEEN 0 AND 1.0.
MAXIMUH LENGTH OF 5, REAL NUHBER.
VARIABLE 'CELDI S' : .5

ENTER THE RATIO OF T(YV) TO T(XX).
(USE 1.0 FOR HOMOGENEOUS AQUIFER.)
MAXIMUM LENGTH OF 5, REAL NUHBER.
VARIABLE 'ANFCTR': 1
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Decay and sorbtion data are requested next.

IS DECAY TO BE SIMULATED (YIN)?
VARIABLE 'NDECAY': n

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

ENTER DECAY HALFLIFE (YEARS).
MAXIMUM LENGTH OF 10 , REAL NUMBER.
VARIABLE 'DCYTIW: .

INDICATE WHICH -SORBTION SIMULATION
IS TO BE USED:

0) NlJ'lE
1) LINEAR
2) LANGMUI R
3) FREUDLICH

VARIABLE 'NSORB'I 0

If retardation was to be simulated the following prompts would appear.

ENTER DENSITY OF AQUIFER (llMICM**3).
MAXIMIJ1 LENGTH OF 10, REAL NUMBER.
VARIABLE 'OENROC',

ENTER VALUE OF 'KD' (MLlG).
MAXIMUM LENGTH OF 10, REAL NUMBER.
VARIABLE 'SORBQR':

If the Langmuir sorption simulation is requested, the next prompt

ENTER THE SORPT1lJ'l SATURATI e:t-l VALUE FOR
THE LANGMU IR•
MAXIMUM LENGTH OF 10, REAL NUMBER.
VARIABLE'SORBST',

If the Freudl ich sorbtion simulation is requested, the next prompt

would be:

ENTER THE VALUE OF
ALPHA FOR THE FREUOLICH ISOTHERM.
MAXIMUM LENGTH OF 10, REAL NUMBER.
VARIABLE'SORBAL'1

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

State University,
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CHOOSE THE ITERATIVE PROCEDURE DESIRED TO SOLVE
A FINITE DIFFERENCE APPROXIMATION TO THE
GRO~D-wATER FLOW EQUATI ON.

0) ADIP -- ALTERNATING DIRECTION IMPLICIT PROCEDURE
1) SIP -- STRONGLY IMPLICIT PROCEDURE

VARIABLE 'ISOLV': 0

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

VARIABLE 'HEAD': 0

IS THE AQUIFER BEING MODELED CONFINED OR ~CONFINED?

0) CONFINED
1> ~CONFINED

VARIABLE 'FCON': 1

DO YOU WISH TO ENTER THE TRANSMISSIVITY OR
PERMEABILITY FOR THE AREA?

0) TRANSMISSIVITY
1> PERMEABILITY

VARIABLE'TP': 0

DO YOU WISH TO ENTER THE BOTTlJ1 ELEVATION
OR SATURATED THICKNESS FOR THE AREA?

0) SATURATED THICKNESS
1) BOTTlJ1

VARIABLE 'BTM': 0

Note: BTM is automatically set to 0 if FCON = O.

3.2.4 Matrix Editor

Some of the following input data may require a matrix. A matrix

editor has been developed to input the matrices. The size of the

matrix is controlled by the variables NX and NY. The variables

involved are:

a. Transmissivity/Hydraul ic Conductivity

b. Saturated Thickness/Bottom Elevation

c. Pot~ntiometric Head

d. Recharge

e • Node Ide nt i f icat ion

f. Concentration

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

editor.

3.2.4.1 General Matrix Editor Commands

The matrix ·editor displays twelve rows of a matrix at one time.

The number of columns displ~yed depends on the field size of each

element of the matrix. The commands "shift" and "list" are used to

view the columns and rows that are not initially displayed or to

display changes to the matrix. For example, if the user wants to edit

columns 12-20 on a matrix, .nter after the "iCOMMAND:" , "shift 12".

Column 12 will be the leftmost column. If the user wants to edit rows

13-24, the "list" command is used. Enter after the "iCOMMAND:", "I ist

13". Row 13 will be the top row displayed. After all corrections for

the matrix have been made, enter aft.r the "iCOMMAND:" , "end". This

will end the matrix editor and will proceed to the n.xt matrix.

3.2.4.2 Altering Matrix Data

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

The matrix editor will be invoked by the above response (not

constant).

ENTER THE SATURATED THICKNESS MULTIPLIER: 1.0
WHAT DO YOU WISH THE ENTIRE SATURATED THICKNESS
MATRIX INITIALLY SET TO: SO

The matrix is initial ized to a common value before editing begins.

After initial ization, the matrix is displayed.
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COL U MN S
ROWS 1 2- 3 4 5 6 7 8 9 10 11
* 1 50 50 50 50 50 50 50 50 50 50 50
* 2 50 50 50 50 50 50 50 50 50 50 50
* 3 50 SO SO 50 SO 50 50 50 SO SO SO
* 4 SO SO 50 50 50 50 50 50 50 50 50
* 5 SO SO 50 50 50 50 50 50 50 SO 50
* 6 SO 50 50 50 SO SO 50 50 50 50 50
* 7 SO SO 50 50 50 50 50 50 50 50 50
* 8 50 50 50 50 50 50 50 SO 50 50 50
* 9 SO 50 50 50 50 SO 50 50 50 SO 50
*10 ~ ~ ~ ~ ~ ~ 50 ~ 50 ~ ~

*11 50 SO 50 50 50 50 50 50 50 50 50

REMEMBER TO HIT '~ER' AFTER YOU CHANGE EACH LINE,
COMMANDS ARE: SHIFT,LIST,END
IICOMMAND:

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

is to be changed must be entered, For example, to change row 1 from

50's to 0'5, type:

* 1 0 0 0 0 0 0 0 0 0 0 0

then press the 'enter' or 'return' key. To change the first and

eleventh nodes in row 5 to O's, type:

* 5 0 SO SO 50 50 50 50 50 50 SO 0

then press 'enter', To view these changes, enter 'list I', The matrix

is then displayed as:

U M N S
10 II

000
50 50 50
50 SO SO
o 0 50

50 SO 0
50 50 50
50 50 50
50 50 50
SO SO SO
50 50 50
50 SO 50

COL
6 7 8 9
000

50 50 50
50 50 50
000

50 so 50
50 50 50
50 50 50
50 50 50
so 50 SO
50 50 50
50 so 50

4 5
o 0

50 50
50 50
o - 0

50 50
50 50
SO 50
50 so
50 50
50 50
50 50

123
000

50 50 50
so 50 50
SO 0 0
o 50 50

50 50 50
SO 50 50
SO 50 50
50- 50 50
50 50 50
50 50 50

ROWS
* 1
* 2
* 3
* 4
* 5
* 6
* 7
* 8
* 9
*10
*11

REMEMBER TO HIT '~ER' AFTER YOU CHANGE EACH LINE.
COMMANDS ARE: SHIFT,LIST,END
IICCJ1/1A'Il0:
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When all changes to the matrice are completed, enter "end'. The

program will then proceed to the next matrix prompt.

3.2.5 Matrices

The following are prompts for the matrix variables. In this

case, transmissivity is to be entered. The prompts are:

IS THE TRA'lSMISSIVITY FOR THE AREA CONSTA'IT?
(A MATRIX IS NOT REQUIRED IF THE TRA'lSMISSIVITY
FOR THE AREA IS CONSTA'IT). (YIN): y

ENTER THE TRA'lSMISSIVITY FOR THE AREA (FT**21SEC).
NOTE: FT**21SEC = GPD/FT * 1.54723 E-6
MAXIMLt1 LENGTH OF 10, REAL NUMBER: 0.1447

If hydraul ic conductivity were to be entered, the prompts would be:

IS THE PERMEABILITY FOR THE AREA CONSTANT?
(A MATRIX IS NOT REQUIRED IF THE PERMEABILITY .
FOR THE AREA IS CONSTA'IT). (Y/N):

ENTER THE PERMEABILITY FOR THE AREA (FT/SEC).
NOTE: FT/SEC =GPD/FT**2 * 1.54723 E-6
MAXIHLt1 LENGTH OF 10, REAL NUMBER:

The prompts that follow are:

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

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

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

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

illustrated in section 3.2.4.

If the bottom elevation were to be entered, the prompts would be

similar to those for the saturated thickness.

IS THE POTENTIOMETRIC HEAD FOR THE AREA CONSTANT?
(A MATRIX IS NOT REQUIRED IF THE POTENTIOMETRIC HEAD
FOR THE AREA IS CctlSTANT): n
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ENTER THE POTENTIOMETRIC HEAD MULTIPLIER.
MAXIMUM LENGTH OF 10, REAL NUMBER: 1.0

WHAT 00 YOU WISH THE ENTIRE POTENTIOMETRIC HEAD
MATRIX INITIALLY SET TO?
(MAXIMLt1 LENGTH OF 4): 0

After this prompt, the potentiometric head matrix is displayed and

edited. See section 3.2.4 for example of matrix editor.

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

ENTER THE RECHARGE FOR THE AREA (FT/SEC).
NEGATIVE NUMBER; INCLUDES E-T.
NOTE: FT/SEC = INlYR * 26.7918 E-I0
MAXIMUM LENGTH OF 10, REAL NUMBER: O.OEOO

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

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

WHAT 00 YOU WISH THE ENTIRE NODE IDENTIFICATION
MATRIX INITIALLY SET TO, BETWEEN 0 & 9?
(MAX IMUM LENGTH OF I): 0

After this prompt, the node identification matrix is displayed and

edited. See section 3.2.4 for example of matrix editor.

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

ENTER THE CONCENTRATI ON FOR THE AREA (MG/Ll.
MAXIMUM LENGTH OF 10, REAL NUMBER: 0.0

This is the last prompt. The program then automatically r~turns to

the CLIST (or control I ing program).

FILE CREATED: BABKON.CNTL

CHOOSE ACTION:
1) CREATE NEW DATA
2) MODIFY EXISTING DATA
3) END PROGRAM

(ENTER CORRESPONDING NUMBER):
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The file is now ready for execution and may be submitted as a

batch job. Any necessary changes to the data set (BABKON.CNTL) can be

made by using any edit feature available on the computer being used or

option 2 of the controll ing program (described in section 3.3). The

data set created in this example is shown in Appendix V.

3.3 Editor

Option 2 on the menu in section 3.2 (immediately above) is used to

modify an existing data set for use with the Solute Transport Hodel.

Examples of some of the prompts for this modification routine follow.

3.3.1 Job Control Language

The JCL is displayed and edited as described in Section 3.2.1

beginning on page 2-4. The "DISP' parameter for both the out! ist and

graph data sets should be changed from 'DISP=(MOO,CATLG)' to

"OISP=OLO" if the data set names are not changed after the first

batch run. This will replace the old output with the new on each

subsequent batch run.

3.3.2 Individual Variables

Variables other than matrices are edited first. If any of these

individual variables need to be changed, enter "y" to, the following

prompt:

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

otherwise, enter 'n' and the program continues with the matrix data.

For sin91e variables (eg. TITLE, NX, NY, POROS), the variable name

and its value is displayed along with a prompt asKing whether the

"a I ue is to be changed. If a change is des ired, a promp tasK ing for

th i' :

is displayed.

,~i".)ayed. If no change is de~;red, the next variable
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Here is an example changing NPMAX and not changing NPTPNO.

NPMAX = 5000
MAXIMLtt OF 9850.
C!-W'lGE (Y/N): y

ENTER NEW VALUE: 9850

NPTPNO = 4
OPTIONS =4,5,8,9:
C!-W'lGE (Y/N): n

3.3.2.1 Location Variables

Three groups of variab·les, indicating nodes or wells by

coordinates, are displayed in tables. These variables are:

1. The coordinat.s for the individual observation points,

2. Th. ICOOE's and corresponding FCTR's,

3. The coordinat.s, rates, etc. for individual pumping points.

These variables and the associated counters for them are modified as

follows, using the observation points as an example.

NUMOBS = 2
MAXIMUM OF 5.
CHANGE (Y/N):

Suppose another observa t ion po in tis des ired, en ter "y', the fo 11 ow ing

prompt appears and "3' is entered as the new value to NUMOBS.

ENTER NEW VALUE: 3

Th~ cDordinates for the point are requested next.

ENTER THE 'X' COORDINATE OF OBSERVATION POINT.
VAR IABLE "IXOBS( 3)" : 5

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

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

designated by "NEW' on the line preceeding its coordinate,S, as shown

be low.
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WELL# X Y
I a a
2 4 3

NEW
3 5 a

ENTER WELL NUMBER (OR ZERO TO CONTINUE):

Now that all of the observation points are displayed, suppose well I

should be moved to (8,7). Enter the well number 'I'; the values

are displayed and may be changed as follows.

IX08S(!) = 8
CHANGE (YIN): n

IY08S( 1) = 8
CHANGE (YIN) I y

ENTER NEW VALUE: 7

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

o (zero) is entered.

WELL# X Y
! 8 7
243

NEW
3 5 a

ENTER WELL NUMBER (OR 0 TO CONTINUE): 0

NCODES AND NREC are handled similarly. The table format for NCODES is:

I CODEII ICODE FCTRI FCTR2 FCTR3 OVERRD

and the table format for NREC is:

WELLII

3.3.3 Matrices

x Y REC CNRECH

The following prompt begins the editing of matrix data of the

program .

DO YOU WI~H TO CHANGE ANY OF THE MATRIX INPUT (YIN):

If any matrix data, including mUltipl iers, needs to be altered, enter

"y' to the above prompt. Entering "n' will sKip all the matrix data

and end the editor program.
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It should be noted that there are no checKs against possible

errors if the following flags were changed in the previous section, TP,

FCON, and BTN.

The matrices are handled in the following manner. Suppose the

Saturated Thickness is a constant of 50 ft., then the following prompt

appears:

THE SATURATED THI CI<NESS FOR THE AREA IS CONSTA'lT.
CHANGE TO MATRIX (YIN):

To Keep it a constant, enter 'n'. The thickness is then displayed and

changing the value or leaving it as is has the same format as for

single variables. To change the saturated thickness from a constant to

a matrix, enter 'y'. The following prompts appear:

ENTER THE SATURATED THICI<NESS MULTIPLIER.
MAXIMUM LENGTH OF 10, REAL NUMBER: 0.1

WHAT 00 YOU WISH THE ENTIRE SATURATED THICI<NESSS
MATRIX INITIALLY SET TO?
(MAXIMUM LENGTH OF 3): 500

The responses set the multipl ier to 0.1 and initial izes the matrix to a

common value of 500 before the matrix editor is invoked. The matrix

editor is described in Section 3.2.4. After the editor is ended,

prompting continues with the next matrix.

Suppose the NODEID is a matri;(, then the following appears on the

screen.

THE NODEID FOR THE AREA IS A MATRIX.
CHANGE TO CONSTANT (YIN):

If the matrix is to be changed to a constant, enter 'Y'; the next

prompt asKs for the value as shown below. In this instance the matrix

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

ENTER THE NODEID FOR THE AREA.
BETWEEN 0 & 9, MAXIMUM LENGTH OF 1: 0
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Prompting now continues with the next matrix. If the matrix is to

be Kept (response to the initial NODEID prompt is On"), the multiplier

is displayed with the normal option to change as below:

NODEID MULTIPLIER = 1
CHANGE (YIN): n

DISPLAY THE MATRIX FOR'POSSIBLE CHANGE (YIN):

With a response of 'y', the matrix editor is inuoKed.

When the modify program is completed, the message,

FILE MODIFIED: filename

is displayed along with the controll ing menu.

3.4 Exit Preprocessor

This option terminates the program, returning to operating-

- system.

3.5 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 initial data is performed in the subroutine PARLOD. Any warning or

error messages are issued from PARLOD and the model run is stopped if

any significant errors are detected. It is suggested that a time 1imit

of five (5) seconds be used for the first model run to facil itate a

quick check of data.
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4.0 TECHNiCAL INFGRr1ATIDN

routine and ten subroutinJ?·~. Of the ten rout;n~.;, :·!X a;re !Jtilit/

routines that are also used in the editor. The name and primary

purpose of each routine are listed in the fol1Qi,'ling tible;. Tibl.l

1 ists the routines unique to the preprocessor, Table 2 1 ists the

routines unique to the editor, and Table 3 lists the util it:- routines

used by both programs.

The var i abl e names used in both tho preproc.ssor and ed i tor

correspond to the names used in the model. The definitions of select.d

'Hriables f'Jr the interactive program ar. li·;ti!d in Appendi,< II. All

major variables are charact.r data.

Table 1. Subroutines Unique to Int.ractiv. Preprocessor

Name

CREATE
GT,JCL
GT'·)AR
GT',)AR2
GTt'lTR::(

Purpose

Controls .x.cution.
Creates necessar:{ jOb- e,:,ntrol infc)rmation.
Input of most individua' variacles.
lnput of decay, sorotion ~nd flag variawles.
Input of matrix data.

;lbj~ 2. Subroutines Unique to rnte~actjve Editor

:Jame

iJPCi",TE

ED,;CL

PUl"'oose

Controls ~xecution.

R~ads data fram input data sat.
Modify Job control infor~atl~n.

~lJdjfy indit}idual I.Jariat1-?s.
Modify matrix dati.
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T.ible 3. Utilit/ SlJbr,:,utini?s

-----------------~----------------------------------------------------

Name Purpose
----------------------------------------------------------------------
DATATP
D8LANK

INPUT
INPUTR
MTRXED
SUBFIL

Determines data cnaracterist;cs Ot a response.
Remo',es bJ .• nK·; from front and ba,:k of.
string.
Reads unbounded data from screen.
Reads bounded data from screen.
Interactive matrix edi tor.
Writes data to input data set.

----------------------------------------------------------------------

Array dimensions are set u·sing the :;REPLACE command ,,yhich i·;

described in section 4.4. The dimension; are limited by the amount of

random access memory (RAM) avai,able with the system in use. For a

machine with 64K RAM, the largest dimensions are: matrices, 10XI0;

pumping periods, 10; number of injection/discharge wells, 10: and

number of observation wells, 10. Larger R~1 will, of course, allo~ for

larger dimensions.

4.0.1 Program Flow of Control

for the prepr'~C?-;=(jr and edi tor.
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figure 1. Simplified Flow Chart For The Controlling Program



"Ti1~ fc:,11';'1:'Jing~~':tjon~ pr,~I}ide detailed de-;criptions Crf t?ach 0+

the- routines li;1:;d !~I T;b1es 1, 2, -;nd 3 in s~ctiOii 2.0.

4.1 Pr~proc~ssor

4.1.1 CREATE

Th~ main purpose of the CREATE routin~ is to control the ollerall

e:<ecution of the preprocessor. All variables used in the Solute

Transport Model are declared as charact~r variables. Other uariabl~s

relat~ to terminal input and output ana the data set to be created.

All global variables ar~ declared as ~:<t~rnal in the fil~ EXT'v'AR.

4.1.2 GTJCL

This routine, invoK~d by the CREATE routine, creates the job

control language (JCLl necessar;1 to ~xecut~ the Solute Transport Model.

The JCL that is provided b;1 the user in,:lud~s the jobname, time limit

for execution, output window (or room), output data set name and

graphics data set name. The j~onarne, a code con:aining up to ~ight

alphanumeric char~c:ters and beginning with an aiphabetic character, i;

:J·:·;d as an identifier b/ the computer dlJring ~xl?(uti!Jn. T:'e am'Junt of

~ime necessar/ -for execution depends '~n the 31:e and l:omp1~:<i (t' 0': the

;Ystem being modeled. When ~unning only a head simulation, 40 se~ona5

=,t;c;jlc~ be .;.mJ1E' time. <4 filii tran':port :,un 0': th-S' I"ilc-d~l c~n ~3.i-:-:..:

room, is unique :0 th~ s/'stem '.Js@d -3.~ .ok).~hcmaSt~t~ Urll'}e-rsit;,.... Ti-ii:_

~,ararn€'t~r s,pec_ifies the dl?'3tinaticil of -the Qut:Jlj~ ':Qi ~a'3~ 0':

separ-~tIGn by the s/';;tem OpEor,3.tors. The output 3.1-,d gt',aph;;:': ';i 1'2 name:·

should ~e l:ciTl'piet~ fii~ rl;mes, such a.; U99999A.E\;,~1F'LE1.0uTL::3T and

U999'?9A.EXAt1PLE1.GRAPH. Th~ d-3.ta:·et .3.ttributes,~~e s-~t in ~he C;Jde ter
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running the preproce;;or. The name an.j location of the compiled

version of the Solute Transport Model is also included a; part of the

sc'urc:e code of thi·s rl~utine. In this ca-s!?, the ~:.::~cutable code I'S in

the partitioned data set (PDS) UI1236C.KONl.LOAD. A PDS 'is actual i;."

directory to several data sets, called members, each having a unique

name and each being individually accessible. The member name of this

PDS that is the executable version of the Solute Transport Model is

KONIKD~~. The REGION parameter on line 5600 indicates the amount 'Jf

core memory necessary to execute the model. This may need to be

increased if the dimensions of the matrices are increased.

Uti] it)' routines called b)' GTJCL are INPUT, and INPUTR. These ·.re

described in section 4.3. The builtin subroutine SUBSTR is also used.

4.1.3 GTVAR and GTVAR2

These routines handle the input of the indi'.Jidual variable data.

The only data that is not handled by these routines are the matrix data:

this includes the matri;< multipliers and the ma~,"'ix/':'Jnst.a.nt fla ,:;':;'

l,vhich are controlied by the GTMTRX routine descr'bed in sectj,jn 4.l.4.

The G~)AR and GTVAR2 routines ~re very straightforward. A brief

:jefinition of t?3.ch (Jar-jable is cii·:.pl,3./ed alc1ng.1ii:h tlle '.)arj,~ble n·:tme

and an/ 1 imi t's ':r reccmmen,jed I".lalue":. !..),;,rjable~. -:rf·;t ·3.re r''?:t! (m.:;./

':unta,in 3. ,jecimai point>, are explic:t1/ indica.t~lj .?,!IJng ;.'Jitil ":~;~

maximum l~ngth of the number. All re-~l itumbers :7:-3;/ bi? o?nto?~.;o': in tho:-

:;:·:ientific notation, if de·;ired. The r"eal number must ':ont3.in a

The ord~r of input for the !./.ariables -tollIJI..'Js elos.el/ :he DrCler- in

Aopendi::< III e;{I:ept .?s indicated bel'::!.!J fer i3T',)AR. r.:. !··IUt108'3 ::: ';~t t,~ we

greater than :ero, the X and Y coordinates for eacn obserlJa~i0n coint
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C(jrr~·="ponding lJ;.r'i;.bi;; ICCDE~ F'CTR1, FCiF:l, C'\.!ERRD.! and FC.TR3 are

input in a similar +a';hjcln~ as are L:(~ 1"/, F.'EC, ana U'lF:ECH, th~

va.riables corresponding to NREC. Similarly, i-f mor-~ than '::d1~ plJmpin,;

period is to be simulated, al] variables specific to each pumping

period are input; tr,ose being the variables indicated for ,jata set 10

in Appendix III, page v-a.

No utility routines are called by GTVAR or GTVAR2. A routine

available only to GTVAR is called. This subroutine is called

PARMGT. PARMGT displays the description for each variable then calls

INPUT or INPUTRl 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 into the left end of the field. This is done so that the '}·alues

are ,',ri tten properly to the dah set being created. It the ':lata is too

l,:jng to fit in the -field specIfied, a. message in,:::icating the maxImum

len,~th t:Jf the rll.imber ;.;: J".;ri~ten to th-:- 5cr~er", .3.i;~.ng 1.•tJith :,. requi?st fIJi"

th~ corr~cted data to be ~nt~red. The length of ~ ~eSDDnse is not

checke·j jf it is !jot numeric.

ac:ept2d if th2 r!s~onse tc the verification r~qtJest J; ---' .

i; returned by PAFi"1GT.

4. 1 .4 GTr'·1TR::(
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4.3.5. The local subroutine, PARt1GT, functl(lns J'Jstss 1M PfiF:MGT

,jescribed in sec.tion 4.1.3. PARt1GT is 10,:al to each routine because it

uses and reassigns variables declared loca!!;, in r3Tl.iAR, GTI.JAR2.nd

GTMTRX and, therefore, must have direct access to these variables.

4.2 Editor

4.2.1 UPDATE

The main purpose of the UPDATE r'Jutine is te control thE ':lvera! I

ei<ecution of the modification routine. All variables used in the

Solute Transport Model are declared as character variables. Other

variables relate to terminal input and output and the data set to be

created. All global variabales are declared as external in the file

E,(T\JAR.

4" oj .-,.... ..:; EDFILE

This routine, invoKed by the UPC\ATE routine, reads the d·~ta oft

the input data file specified. All data is re~d :is character (jata and

placed in the l)ariab;~s defined in UPDAT~. The utj:it°;t f"QlJtine D8LANK

is caJlea to oetermine if NREC, NCODES or NUM08S ~r~ gr9ater than zero

Called by the UPDATE routj~el ~DJCL j:~pla/E !he curr~nt ~CL for

the Sojute Tr.3.nsport t'1odel an.: ,~11m"Js modi-fjc~ti,:'ns t·] t·e i\l.:ice. A+ter

the ~irst e~<ecution using a. par-til:ullf" inplJt dat,E<. set, it 1';'

recommended that one of two items are changed. Either the D;SP

te, nOlD;! ,~r trle OI.Jtput data $-et iI;.rnes should be cI1angeO (or the f; le~

d>?let~,j):,o tha.t the files do i"lOt e::{j'~t. It :iei~her Qf these chang;'~-



are made l the model VJi 11 run CIIJt the OIJtput I..vi J 1 be ,:atorrat~d to the

~nd of tn~ output from th~ pr~uiaus mad~l run.

Util ity routin~s called b/ EDJCL are H,PUT and H/,°U"'R. These

routines are described in section 4.3.

4.2.4 ED'JAR

The routine EDVAR, initiated by UPDATE, displa/s the current

values for the individual variable ':;:.;.. Variable names;.no their

current ')alues are displa/ed in the same order as they are input in the

preprocessor. Each valce may be 'changed after it has been displayed.

The variables related to NUMOBS, NCODES, and NREC ar~ each displayed in

tables immediately after the related variable indicated above. No

utility routines are called by EDVAR. A local routine, PARMGT, is

called and is described in s~ction 4.1.3 •

.;l • 2 • 5 ~Df'fT?;(

This routine, ir:voKe.j =<.... tne UPDATE routine, contr(:;)ls. the

modification of the matrix data. The matrix dat. is di·,;p);./ed In tho

c'r,jer indi~ated in Appendi::{ III. Data that is in matrj>~ form inay be

changed to a con;tant and vice ver;a, or the form may sta>' the same

<iTi,;tr\;{ or canst,ant) and the '.Jaiues may be l:han9o?d, The '..Jti 1 j t;.- ;"'Qutirl\?'';

l..!;:·e,j bY EDt1TRX is MTPXED (de;cribe1j in 4.3.5). ir-!'? ::JC3.~

4.:3 utility Routines

~ . 3. ! ['ATATP

"7hi'~. 'Jtility routine deti?rmine'; the dat.3, Ch2r~Ci:~ristic ot the

'~tring receil}t?':J in :3iRING 2.nc i'~tIJrf1s it in T/PE. TV.,lo Key" lo(a.l

variables ar~ a two-dimensional array called FSA and a tri~slatiQn

-:;tring .. TRANSSTR~ l..vhich is u';~d I/Jith the buiitin tUi'iction T;::Hr·ISLr4TE •
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Ea.ch cha.ract~r in STRING i s m.pp~d to t~~ ,:orr~sponoing character- in

TRAti'S'STR. This mapping indio.t~s the column in FSA to we UHO in

determining the data type IJt striil9. ihe entrie;5 in FSA indica.te the

next level (row) to use. The proceH al,;ays begi"s ~"ith re'.'el Q~e,

Each column in FSA represents a specific character or character;, Eac~

level (row) represents a "state" in the Finite State Automaton (FSA:> ,

A ·state' is a degree of acceptance of a string that is being examined

one character at a time. The 128 possible hexadecimal values are

considered "character" except for the following ''''hich represent special

characters to be recognized and are represented by specific columns of

FSA: nO-9" are column 2, II.U is column 3,11+" and II_II are column 4,

llyn is column 5, II Ell is column 6, u5 n is column 7, liN" is column 8, and

·0" is column 9. The lel!els are defined as: "character" is

1,4,7,8,lO,'??; lll"'eal ll ;s 3,5,6; Ilinteger ll is 2; and II anSl,.yer II is

'?,11,12,13, DATATP is called b:' t1TRXED and INPUT,

4.3.2 D8LANK

This routine removes blanK characters from ~ne front and baCK af

the character string recei1Jed in the variable, L:NE. D2L..;;Ni< is .~

function subroutine that returns the modified string found in OUT_L:NE.

LINE is ?';si9ned to DUT_L!NJ:3.nd ,3.11 manipulation-3 .:-.,;; :er-f'Jr;-ne·: in

OUT_LINE. Any lower case alphabetic c~aract2rs ;r~ also co~ver~!d t=

upper C3.se using the builtin -functilJr! TRAt--ISLATE.

(inclUding PEAL and WRTSCRN), and S~3FIL,

4.3,3 INPUT and INPUTR
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INPUT and ih~ uvp~r and lower beunes for the data being input. INPUT

0.11; INPUTR, pa;;ing the t\vO nriables it r.cei·..·es;.long I.vith spec;;.;

values that indicah ther~ is no limit on the data b.ir,g rod.

INFO_TYPE contains the data type requir.d of ihe r.spon~e. Th~ oata

read from the scr~en i~ placed in IN_LINE to be analyz.d and saved if

it is the correct typ~. Th. INFO_TYPE may be character, real integer,

or answer. The string in IN_LINE is analyzed in DATATP, with ihe

characteristics being returned in TEMP_TYPE. If TEMP_TYPE does not

correspond to INFO_TYPE, then an error mes;ag~ is I.vr i tten and the us.r

must respond I,vi th ne',; data. This continues unti I the data is accepted

or until EXIT is entered, \.hich stops th~ program.

INPUT AND INPUTR call DBLANK and DATATP. INPUT and INPUTR

ar~ call~d by GTJCL, PARt1GT (local to several routines), EDJCL, and

MTRXED.

4.3.4 t1TRXED

This routine is the int~ractille matrix .dit·:r called by GTtHRX .nd

EDf'ITR)(. Th~ matrix >?ditor is·: line Qrienti?d editor. A maximum I';:

t!.IJel l.,',? rol..IIs are ·jjs:.pla.yed at a time. The number ot ctJlrJmns (jepends ·:'n

the field size of the matrix elements; the terminal is as~umed to h3ve

~n :30 column j!:pi:l~/ It the matri;( j.; tiJCi Jar.;e to b~ ,jj';olayea at

c~e time, t1":€' SHIFT and LIST comman,js may 0; '.JseCl. Th.'?;e =Gmman(~'3 ars-

describe.::j in -section 3.2.4.1.

t·1TRXED call s the !j til i ty rCtu tines DBLANK, GA;ATP ~ If"jPUT :;nd

INPUTR. Two local r':'~Jt;~;.s a.re also ,:.~11eC, PEAL and !,JRTSCRN. PEAL

rt?ce~ves a string and return':- the -fir·;t flonbJank characte'r 0;

characters of the stri~~. 7his substring is tn~n r~rnQved fr~m t.h~

front o~ the string ~e:~i'J~d and ~hat new string is a1so return~d.

4- 11



PEAL u~e~ thtl utilit;1 routin'? D8LAt,-j1-< and the bui1tin routines INDEX a.rr1j

SUBSTR.

1 ine. No f'outines af'e 0.1 led b:1 I,vRTSCRN.

4.3.5 SUBFIL

This f'outine wf'i tes the data fof' the Solute Tf'anspof't Model to the

data file specified. All data is ,~f'itten as chaf'actef' data "Jith

the length specified in Appendix III. SU8FIL calls the utility r'~'Jtine

D8LANK. SUBFIL is called by CREATE and UPDATE.

4.4 Compilation and Linking

The f'outines described in sections 4.1 through 4.3 were compiled

using Digital Research's PL/l-S0 compileI' and ',oIere I inked using the

LINK-SO 1 inkage editor, also by Digital Reseaf'ch.

All external f'outines af'e compiled sepaf'ately using PL/1-80.

These routines are:

fi:DNI (the control! ,n9 program),
CREATE, GT',)AR, GT~1TR::<, UPDATE ~ EU)AR, EDMT?::<, DAT:-:;T(P,
DBLANK, INPUT, INPUTR, rHRXED, and SUBFIL.

GT.jCL and GT'·JAR2 are comp,led ,.. ith CREATE b:I using the :';INCLIJDE

~~~t~m~nt. EDF1LE and EDjCL are ccmpi led with UPDATE in a simi jar

-fashion.

',lari.3.bles i's included, !~=ing .~':INCLUDE, in sel.}er';,; ';\1,~';' "7~I,;·;.e of "1';-3-

ar e : CREATE ~ GT')AR, G7~1TRX, UPDATE, ED'·.)AR, ED~>1T,:;;":<! 1~4F'UTR, j-'!TPXED I

and SUBFIL. E::(T'·)AR el':J h~s a .~..:REPLACE :c'mmand rj:,e-1j t() mere e3.s i 1y

modify the (::!imen·;ions 0': the different array:,. Th~ \)ariacble-s u;~d bY

~/;REPLACE af'e def ined in Appendix 1:.

step. Th~ overla~ levels are:
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,
--------~----------

CRE&IE

,--_--1.-----

JJEfldIE
,____-.-.1, _

,,
GTVAR . GTt1TRX EDVAR EDt1TRX

This overlay method will Keep KONI and the util ity routines in memory

at all times. The root may be accessed by any other levels in the

overlay tree. Only one member of each le'iel <other th.n the root) may

be in memory at one time.

The maximum value for e.ch of the variables in the %REPLACE

command is 10 for a mi crocomputer wi th 64K bytes of random acce.:s

memory (RAM) <i.e. standard Kaypro 2). Machines I.,ith more RAt1 will be

able to handle larger dimensions <ego 20 x 20) without using overlays

(i .e. 18t1/PC I.,j th 512 K RAM).
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5.0 MODEL PER=ORMANCE

To demonstrate and cvrnpare tne ~er10rmanC9 o~ th~ mcdifi?d model

<SIP option) with the Qriginal mod~j (ADIP option) ~eJ...reral ~;<arnple

problems were run using data on the Bab/lon Landfil I site at Long

Island, New YorK. An error criteria of 0.01 was 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 IOl,vF comp'Jter

costs.

The SIP algorithm requires approximatelY the same number of

it~rations .s the ADIP algorithm to converge to the desired solutions

for the Babylon Landfill problem. The detailed discussion on the

performance of the model for the cases of steady state and tranSient

flow simulations are described in the following sections.

S.l Test Problems

To demonstrate the capability of the modi-iie,j U.S.G.S. Solute

"Transport t'1cldel (SIP option) in simulating cont3.mi!lant tr.~nsDort in a

',_'Jater-t.3.ble aquifer, th~ Bab:/lon Landfi 11 -~i teo of L.on,~ I'.:.J.:tnd, Nel..\1 YorK

aq!.Jlf~r I.Jarres from 71 to 79 f>?et. The flQI/J fie],:! I:;· inti":'::!JC-?C iii

::-='}er·3.1 forms a.'S. described in the fo] low!n'~ se,:tj:n-: ?n(::! 1:: c·.:)n:rol1e,j

~y c~nstint head boundar~es around the perimeter sf the mcdal~d ar~a.

T,:, control the constant head boun,jaries, ICDDE 2 IS used i'n th~ NO)EJC<

:::_1...' ..



0 0 0 0 0 0 0 u 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 0
~

0 2 2 0,
0 2 2 0

0 2 2 0

0 2 2 0

0 2 2 0
f-~

0 2 2 0

0 2 2 0.
0 2 2 0

0 2 2 0

0 2 2 0

0 2 2 0,-
0 2 2 0

0 2 2 0'---
0 2 2 0

~- ~

0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 • 2 2 2 2 2 2 2 2 2 2 2 2 2 2 0

0 0 0 0 u 0 0 0 0 0 0 0 u 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Figure J. - Nodeid Matrix (Injection source)
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NODEID COOES

1eOOE,

leonE

FCTRl

FeTR2

FCl'R3

OVERRD

1

2

o

o

o

o



prJblems were run for both steady stat~ and ~rans~ent flew (three iq~al

time;tips):.imuJ.~ti,~ns, T~e CPU time3.nd rlumber of it-:ration·; to!" S:P

and ADlP as I,vel1 a.s the mass bal.~nceo error rl?$ul t ln9 .i.r'om ee.':~i te-::.t

problem are presented in Table 4 for steady state and Tabl~ 5 for

transient flow. Input data and the selected output for some of the

runs are presented in Appendix IV. The test problems represented are

described briefly in the following sections.

5.1.1 Test Problem 1 (Patch, Source)

This option uses the patch source form of representing

contamination. The patch source nodes have different concentrations

and are controlled by different ICODEs as shown in the NODEID matrix

(see Figure 4). The flow field is influenced by four withdrawal wells.

Three equal time steps '..ere used for the transient case of this

problem.

5.1.2 Test Problem 2 (Injection Source)

This option l.lses ii1j~ctjl:ln i,oJells ,3.5 the source of contamination.

The fl<:;w field is influenced by four ,.. ithdra~~al '.,eils and four

injection I,lSeli-;, The NODEID matri~< is shOl"m in Fil~ure 3. Similai't·,)

trIo? p.3.t,:h sour·:e, three eqr.laJ tim€' steus l.·¥er~ Ij';;e,j durin l; the

The test problems ind options discussed 50 '~r~ we~~ ~un ~Jr Q

s!ngle pumping period during simu]~tiwn time. ,;, ::

as t est pr ob 1e!:J 2 ex c €' p t t hat i ~ !J se; t hr ee e'~ r.; 3: 1 PiJmp i n9 per i ·Jd5 VJ i t h

respect to ~'Ji thdr.?;l/J,3.] and inj~ction during the s!::'lIJ1·~tion perrQC=.

These thr!~ pumping periods rep~ese~t a w~t se~scn (31), dry ~e!son

(3!1) ,;nd I.-,-let ~,~:ts.~n (~:III). During ~J-!! dry seas,.:'n 2111 the plJmpi!lg

IAlells (l,lSith,jra:..'J,;] and jnj~ctj'J!1) ~ld t': ce ex~i;::tiy '3hut oft b;...·
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Table. 4,. - Computational Efficiency For Steady-State Problem8

Iterations and
CPU Time Ha•• Balance Enol' (1.)

SIP ADIP SIP ADlP

Tolal Total
No. of CPU No. of CPU

Test ltt:ra- l'illl~ Itera- 'BAle Hydraulic: Hau Chemical Haas Hydraulic Hau Che.ical Ha.a
Problem tions (sec) tions (sec) balance error balance error balance error balance error

1 1 32.85 6 32.83 3.661lE,04 1.36000E+00 2.1256E-Ol 1.40000E+00

2 1 33.22 6 34.11 -1.6699E-03 1.34300E+Ol -1.1341E-02 1.31100E+Ol

3 I 1 35./,9 6 36.05 -1.o!ili931::>03 -4.32622E+00 -1.4115E-02 -4.32JS8E+00

3 II 6 6 -1.52420E-03 -1.23842£+00 -5.22661E-03 -6.84206E+00

3 III 6 6 -1. 5252U-03 02.0061lE+00 -3.65350E-03 -6.1l63lE-01



Table 5. - Computational Effieieney For Transient

~ Problema

Iterations and
CPU Hme Haaa Balance Error (t)

SIP ADIP SIP ADIP

Total Total
No. of CPU No. of CPU

Test PUlliping The Itera- Tille Itera- Time Hydraulic usa Chemiea 1 Hau Hydraulie Hau Chemica I "ass
Froblem PeriQd Step tions ( liec) tiQD& (st:c) balance error balance error balaDee erEor balanee errol"

I I I 7 34.23 6 34.09 8.59789E-03 2.50945E+OI 2.09780E-Ol 1.53088E+OI

2 4 4 6.93298E-03 1. 5548 7£+01 9.82131E-02 1.55901E+OI

3 I 1 1.64329E-03 1.46221£+01 6.69793E-02 1.46713£+01

2 1 1 7 36.00 6 35.48 -1.93815E-05 -6.13269E+00 -1.13171E-02 -6.30910£+00

2 4 4 -1.45319E-03 -7.18126E+00 -5.70256E-03 -6.00699£+00

3 1 1 -5.06498E-04 -6~56025£tOO -5.18300E-03 -5.321 90E-tOO

3 I 1 1 7 6 -1.56583£-03 1.02009£+01 -1.11378E-02 1.00250£...01

2 4 4 1. 77254E-03 2.23117£-01 -5.45729E-03 2.20782E-Ol

3 1 1 -8.18419E-04 -4,.08735E+00 -5.23438E-03 -4.08299E+OO

3 II 2 1 6 6 1.25724E-03 -4.06923E+00 -2.65767E-03 -3.93526E+00

3 III 3 1 7 38.34 6 38.53 9.67450E-04 7.83487E-Ol -2.49618E-03 8.67862E-Ol
2 4 4 3.86233E-04 3.80142E+00 -3.06180E-03 3.86488E+00

3 1 1 4.94409E-04 2.03998E+00 -2.62001E-03 2.11740E+OO
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Flgul"e 4. - Nodeid Matrix (Patch Source)

For Test Problem 1

NODE!D CODES

ICODU 1 2 3 4 5

leODE 2 1 3 4 5

FCTRl 1. 0.0724 0.0724 0.0724 0.0724

fCTR2 0 240 400 350 320

FCTRJ 0 0 0 0 0

OVERRU



setting @!ch pumping or recharge r~t~ to 0.0. The w,J ls then had to be

sp~cified again ~or th~ second ~@t s~ason. For transient ~low

sjmulation, three equal tim~ steps were used during tne wet seasons and

only one time step was us~d during th@ dry seaso~.
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•••• TSO FOREGROUNO HARDCOPY
DSNAME·Ul1236C.K2.CNTL (CREATE

CREATE: PROC DPTIONS(EXTERNAL);
;. THE CREATE MAIN PROGRAM CONTROLS ALL OPERATIONS .•;
%INCLUOE 'B;EXTVAR~PLI';

OCL SUBFIL ENTRY,
GTVAR ENTRY, ;. OVERLAY';
GTMTRX ENTRY; ;. OVERLAY';

OCL INPUT ENTRY(CHAR(4), CHAR(SO) VAR);
OPEN FILE(SCREEN) STREAM OUTPUT TITLE('$CON');
OPEN FILE(CRT) INPUT TITLE('$CON');
PUT FILE(SCREEN) EOIT(

'INTERACTIVE PREPROCESSOR FOR USGS SOLUTE TRANSPORT MODEL',
'EPA PROuECT • CR-S11142-01-0',
'OOUGLAS C. KENT, CO-PRINCIPAL INVESTIGATOR, HYDROGEOLOGIST',
'u. ALEXANOER ANO L. LEMASTER, PROGRAMMERS',
'SCHOOL OF GEOLOGY, OKLAHOMA STATE UNIVERSITY',
'(405)624-6358, STILLWATER. OKLAHOMA',
'PL;I VERSION 1.0 (1984, MARCH")' )(7(SKIP,A»;

PUT FILE(SCREEN) EOIT('ENTER THE OATASET NAME TO BE CREATEO',
'(INCLUOE ORIVE IOENTIFIER);')(SKIP(3),A,SKIP,A);

CALL INPUT('CHAR',FILENM);
CALL GTuCL;
CALL GTVAR;
CALL GTMTRX;
OPEN FILE(SYSUT4) STREAM OUTPUT TITLE(FILENM) LINESIZE(80);
CALL SUBF I L:
PUT FILE(SCREEN) EOIT('FILE ',FILENM,' CREATEO')(SKIP,A,A,A);

%INCLUOE 'B:GTuCL.PLI':
%INCLUOE 'B:GTVAR2.PLI':
ENO;

1-3

00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000180
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
000002BO
00000290



•••• TSO FOREGROUNO ~AROCOPY ••••
DSNAME·U11236C.K2.CNTL (GT0CL

GT0CL: PRDC OPTIDNS(EXTERNAL):
I' THE GTvCL SUBROUTINE IS US EO TO PROMPT T~E USER FOR

THE CORRECT vCL TO RUN THE MODEL.

CHAR(SO) VAR,
CHAR(SO) VAR,
FIXED BIN;
ENTRY(CHAR(4), CHAR(SO) VAR),

ENTRY(CHAR(SO) VAR) RETURNS(CHAR(SO) VAR),
ENTRY(CHAR(SO) VAR, CHAR(4»,
ENTRY(CHAR(4), CHAR(SO) VAR, FLOAT, FLOAT):

'1
DCL ANSWER

ANSWER'
I

DCL INPUT
DBLANI<
DATATP
INPUTR

DO I" TO '6;
0CL(I) • 'II*':

END;
PUT FILE(SCREEN) EDIT ('SET UP 0CL FOR MOOEL')(SKIP,A):
PUT FILE(SCREEN) EDIT

('ENTER THE 00B NAME (MAXIMUM OF S CHARACTERS) :' HSKIP.A);
CALL INPUT('CHAR' ,ANSWER):
0CL(n· '1/'11 ANSWER II' 00B (?????,TSO-TR-KONl),KONIKOWRUN,':
PUT FILE(SCREEN) EDIT(

'ENTER THE TIME LIMIT FOR THE 00B,',
1) 5 SECONDS OR LESS',
2) 40 SECONDS DR LESS',
3) 5 MINUTES DR LESS',
4) OVER 5 MINUTES',

'CHOOSE ONE OF THE ABOVE :') (6(SKIP,A»:
CALL INPUTR('INT' ,ANSWER,',4):
IF ANSWER"l' THEN DO:

ANSWER· '.5';
ANSWER 1 • ' F • ' ;

ENO:
ELSE IF ANSWER"2' THEN DO:

ANSWER· '0,40';
ANSWER 1 ~ I A. ' :

END:
ELSE IF ANSWERw'3' THEN DO:

ANSWER • '5.0/~

ANSWER1 • 'K,';
ENO:
ELSE IF ANSWER-'A' THEN 00:

PUT FILE(SCREEN) EDIT
('ENTER THE UPPER LIMIT FOR TIME (IN MINUTES):') (SKIP,A):

CALL INPUT(' INT' ,ANSWER):
ANSWER 1 • I L. I ;

END:
ELSE SIGNAL ERROR:
0CL(2)' 'II TIME'(' II ANSWER II ') ,CLASS-' II ANSWER1:
0CL (3), ' I I MSGCLASS-X, NOTI FY'" :
0CL(A) - 'I'PASSWORD ????':
PUT FILE(SCREEN) EDIT

('ENTER THE "ROOM" FOR THE OUTPUT WINDOW ..
'SINGLE CHARACTER, BETWEEN "A" AND "Z":') (2(SKIP.A»:

CALL INPUT( 'CHAR' ,ANSWER):
0CL(5)· '1-00BPARM RDDM-' II ANSWER:
vCL(7)' 'IIKONI EXEC PGM·KDNIKOW,REGION·,500K':
0CLIS)· 'IISTEPLIS 00 OISP·SHR.OSN=U1'236C.KONI.LOAD '.
PUT FILE(SCREEN) EOIT

('ENTER THE COMPLETE OUTPUT OATA SET NAME'.
'(NO QUOTES) :')

(2(SKIP,A»:
CALL INPUT('CHAR' ,ANSWER):
IF LENGTH(ANSWER) > 44 THEN 00:

1-4

000000'0
00000020
o00ooo30
oo0040סס

o00ooo50
00000060
o00ooo70
OOOOOOSO
o00ooo90
oo100סס0

'ooסס0 '0
oo120סס0

oo130סס0

oo140סס0

oo'50סס0
00000160
00000'70
00000' SO
00000190
oo200סס0

oo2'0סס0

oo220סס0

oo230סס0

00000240
oo250סס0

oo260סס0

oo270סס0

oo280סס0

oo290סס0

oo300סס0

00000310
00000320
00000330
00000340
oo350סס0

oo360סס0

00000370
000003S0
00000390
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
000004S0
00000490
00000500
00000510
00000520
00000530
00000540
00000550
00000560
00000570
00000580
00000590
00000600
00000610
00000620



DSN-' I I ANSWER I I ',UNIT-STORAGE,';
SPACE-(TRK.(10,10»,DISP*(MOD,CATlG),';
DCB-(RECFM-VBA,lRECl-133,BlKSIZE-744B)';

PUT FIlE(SCREEN) EDIT ('DATA SET NAME HAS BEEN TRUNCATED')
(SKIP(2) ,A);

ANSWER - SUBSTR(ANSWER,1,44);
END;
JCl(9) - '11FT06F001 DO
JCl(10) - 'II
JCl(l1) - 'II
PUT FIlE(SCREEN) EDIT

('ENTER THE COMPLETE GRAPHICS OUTPUT DATA SET NAME',
, (NO QUOTES) :')

(2(SKIP ,All:
CAllINPUT('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( 12) - ' 11FT 10Foo 1 DO DS/'I-' II ANSWER II ',UNIT-STORAGE,';
JCl(13) - 'II SPACE-(TRK,(10,10l),DISP-(MOD,CATLG),';
JCl(14) - 'II DCB-(RECFM-VB,lRECl-2S5.BlKSIZE-7476), ;
JCl( 15)- 'I IFT07F001 DO SVSOUT=B·':
JCl(16) - '11FT05F001 DO * ';
ANSWER S'Y I :

DO WHIlE(ANSWER - 'V');
PUT FIlE(SCREEN) EDIT

('THE FOllOWING IS THE JCl') (SKIP,A);
DO 1-1 TO 16 ;

PUT FIlE(SCREEN) EDIT
(' ',I,') ',JCl(I» (SKIP,A,F(2),A,A(72»;

END;
PUT FIlE(SCREENl EDIT

('DO YOU WISH TO CHANGE ANVTHING (V/N) :') (SKIP,A):
CAll INPUT('ANS' ,ANSWER);
IF ANSWER - 'V' THEN DO;

PUT FIlE(SCREEN) EDIT
('ENTER THE NUMBER OF THE lINE YOU WISH TO CHANGE.',

'(ONLY ONE AT A TIME):') (A,SKIP,A);
CAll INPUTR('INT' ,ANSWER1, " 15);
I=DBlANK(ANSWER1);
PUT FIlE(SCREEN) EDIT(JCl(I),'ENTER THE COMPLETE LINE ... :')

(SKIP,A(72J,SKIP.A.SKIP,A);
CAll INPUT('CHAR' ,JCl(I»:

END;
END;

ENO;
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00000630
00000640
00000650
00000660
00000670
00000680
oo690סס0

oo700סס0

oo710סס0

00000720
00000730
oo740סס0

00000750
oo760סס0

oo770סס0

oo780סס0

oo790סס0

00000800
00000B10
oo820סס0

oooooa30
oo840סס0

oo850סס0

oo860סס0

oo870סס0

oo880סס0

00000890
oo0900סס

oo910סס0

oo0920סס

oo930סס0

oo940סס0

oo950סס0

00000960
oo970סס0

oo0980סס

oo990סס0

00001000
00001010
oo1020סס

00001030
00001040
00001050
00001060
00001070



•••• T50 FORE~ROUND HARDCOPY
DSNAME·U11236C.K2.CNTL

•...
(GTVAR

VAR) RETURNS(CHAR(80) VAR);

INIT(' CHAR' ).
INIT('INT '),
INIT( 'REAL' ).
INIT( 'NUl! ').
INIT( 'ANS '),
INIT(" ),

GTVAR: PROC OPTIONS(EXTERNAL);
I' THE GTVAR SUBROUTINE PROMPTS FOR THE NECESSARY INFORMATION

TO RUN THE MOOEL. (VARIABLES ETC.)

00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090
00000100
00000110
00000120
00000130
00000140
00000'50
00000160
00000170
00000'80
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
00000280
00000290
00000300
00000310
00000320
00000330
00000340
00000350
00000360
00000370
00000380
00000390
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
00000480
00000490
00000500
00000510
00000520
00000530
CC000540
00000550
00000560
00000570
00000580
00000590
00000600
00000610
00000620

CHAR(4) STATIC
CHAR(4) STATIC
CHAR(4) STATIC
CHAR(4) STATIC
CHAR(4) STATIC
CHAR(4) STATIC
CHAR(80) VAR,
FLOAT STATIC INIT(O),
FLOAT STATIC INIT(O),
FIXED BIN STATIC INIT(4).
CHAR(BO) VAR,
FLOAT STATIC INIT(O),
FLOAT STATIC INIT(O).
FIXEO BIN,
FIXEO BIN,
CHAR(BO) VAR.
FLOAT STATIC INIT(O);
ENTRY,

ENTRY(CHAR(80)

'1
%INCLUDE 'B:EXTVAR.PLI';

DCL CHARACTER
INTEGER
REAL
NUMBER
ANSWER
TYPE
REPLY
UPPER RANGE
LOWER-RANGE
LEN -
VAR INFO( 10)
NUMBER 1
NUMBER2
COUNTER
COUNTER'
TEMPC
TEMPN

OCL GTVAR2
OBLANK

00 COUNTER'1 TO 10;
VAR INFO(COUNTER) • ".

END; -
VAR INFO(1) • '00 YOU WISH TO VERIFY ALL ENTRIES (yiN) .'.
TYPE' ANSWER;
LEN • 1;
TEMPC • PARMGT();
IF (TEMPC - 'N') THEN VERIFY-a;
ELSE VERIFY,,;
VAR INFO(1) • 'ENTER THE TITLE. DESCRIPTIVE OF THE PROBLEM.';
VAR-INFO(2) • 'MAXIMUM OF 80 CHARACTERS. '.
VAR-INFO(3) • 'VARIABLE "TITLE" ;';
TYPE a CHARACTER;
LEN s 80;
TITLE' PARMGT();
LEN = 4;
TYPE • INTEGER;
VAR INFO( 1) 'ENTER THE NUMBER OF NODES IN THE "X" DIRECTION.':
VAR-INFO(2) 'MINIMUM OF 3. MAXIMUM OF 'I 1NX_LMT 1 I'·
VAR-INFO( 3) .. I VARIABLE "NX" :';
LOWER RANGE' 3;
UPPER-PANGE - NX LMT:
NX c OARMGT(); -
VAR INFO( 1) - 'ENTER THE NUMBER OF NOOES IN THE "yo DIRECTION."
VAR-INFO(2) - 'MINIMUM OF 3. MAXIMUM OF 'IINY_LMT!I·.··
VAR-INFO(3) • 'VARIABLE "NY"
LOWER RANGE' 3;
UPPER-RANGE • NY LMT;
NY • PARMGT(); -
VAR INFO(1) • 'ENTER THE MAXIMUM NUMBER OF PARTICLES.
VAR-INFO(2) • 'MAXIMUM OF 9850.':
VAR-INFO(3) • 'VARIABLE "NPMAX" .'.
UPPER RANGE ; 9850;
NPMAX-' PARMGT():
VAR INFO(1) - 'ENTER THE NUMBER OF PARTICLES PER NODE.':
VAR-INFO(2) • 'OPTIONS - 4.5.8.9:';
VAR-INFO(3) • 'VARIABLE "NPTPNO" :';
NPTPNO - PARMGT():
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a '.

'ENTER THE NUMBER OF NOOE IOENTIFICATION COOES';
'TO eE SPECIFIEO. MAXIMUM OF 'IINC_LMTII'.':
'VARIABLE "NCOOES" :':

'ENTER RECHARGE/OISCHARGE FOR ICOOE (FT/SEC).':
'NEGATIVE FOR RECHARGE, POSITIVE FOR OISCHARGE.':
'MAXIMUM LENGTH OF 10, REAL NUMBER.':
'NOTE: FT/SEC' IN/YR' 26.791e E-l0';
'ENTER VARIABLE "FCTR3(' II TEMPC il')" :';

VAR INFO(1) • 'ENTER THE NUMBER OF OBSERVATION POINTS TO BE';
VAR-INFO(2) • 'SPECIFIED NEXT. MAXIMUM OF '1IoBS_LMTII'.':
VAR-INFO(3) • 'VARIABLE "NUMOBS" :':
UPPER RANGE • OBS LMT:
NUM08S' PARMGT();
COUNTER • 0:
NUMBER1 • NUMOBS:
00 WHILE(COUNTER < NUMBER1);

COUNTER' COUNTER + 1:
TEMPC • COUNTER:
TEMPC • DBLANK(TEMPC):
VAR INFO(l) • 'ENTER THE "X" COOROINATE OF 08SERVATION POINT.':
VAR:INFO(2) • 'VARIABLE "IXOBS(' II TEMPC II ')" :' :
LEN. 2.
IX08S(COUNTER) • PARMGT():
VAR INFO(l) • 'ENTER THE "Y" COOROINATE OF 08SERVATION POINT.':
VAR:INFO(2) • 'VARIABLE "!YOBS(' II TEMPC II ,)" :' :
IY08S(COUNTER) • PARMGT():

ENO:
VAR INFO( 1) •
VAR-INFO(2) •
VAR-INFO( 3) •
LEN-. 4;
UPPER RANGE' NC LMT:
TYPE -; INTEGER:
NCOOES • PARMGT():
NUM8ER2 • NCOOES:
COUNTER 1 • 1:
DO WHILE(COUNTER1 <. NUMBER2);

TEMPC • COUNTER1:
TEMPC • 08LANK(TEMPC):
VAR_INFO(1) • 'ENTER NOOE IDENTIFICATION COOE. ':
VAR_INFO(2) • 'VARIABLE "ICODE(' II TEMPC II ,)" :':
L.EN • 2:
TYPE. INTEGER:
ICOOE(COUNTER1) • 0ARMGT():
VAR_INFO(1) • 'ENTER CORRESPONOING LEAKANCE (FT**2/SEC).':
VAR INFO(2) • 'MAXIMUM LENGTH OF 10, REAL NUMBER.';
VAR-INFO(3) • 'NOTE: FT"2/SEC * GPO/FT * 1 .S4723 E-6';
VAR:INFO(4) • 'VARIABLE "FCTR1(' I I TEMPC I I ,)"
LEN" 10;
TYFlE .. REAL;
FCTR1(COUNTER1) • PARMGT():
VAR INFO(1) • 'ENTER CONCENTRATION FOR ICOOE (MG/L).';
VAR-INFO(2) • 'MAXIMUM LENGTH OF 10, REAL NUMBER.';
VAR:INFO(3) • 'VARIABLE "FCTR2(' II TEMPC II ')" :';
FCTR2(COUNTER1) * PARMGT():
VAR INFO( 1) • 'ENTER OPTION TO RETAIN RECHARGE MATRIX VALUES:':
VAR-INFO(2)' 0) RETAIN VALUES.':
VAR-INFO(3) .' 1) USE VALUE OF FCTR3.':
VAR-INFO(4) • 'VARIABLE "OVERRO(' II TEMPC II ')" ";
LEN-= 2: .
TYPE = INTEGER;
OVERRO(COUNTER1) • PARMGT():
IF ( OVERRO(COUNTER1)" 0' )
THEN FCTR3(COUNTER1).'
ELSE 00 ;

VAR INFO( 1) •
VAR-INFO(2) •
VAR-INFO(3) •
VAR-INFO(4) •
VAR-INFO(S)
LEN-. 10;
TYPE • REAL:
FCTR3(COUNTER1) • PARMGT();

ENO;
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00000630
00000640
000006S0
00000660
00000670
oo0006BO
00000690
00000700
00000710
00000720
00000730
00000740
00000750
00000760
00000770
00000780
00000790
00000800
00000810
00000820
00000830
00000840
00000850
00000860
00000870
00000880
00000890
00000900
00000910
00000920
00000930
00000940
00000950
00000960
00000970
00000980
00000990
00001000
00001010
00001020
00001030
00001040
00001050
00001060
00001070
00001080
00001090
00001'00
00001110
0000' '20
00001130
00001140
00001150
00001160
00001170
0000' '80
00001'90
00001200
00001210
00001220
00001230
00001240
00001250
00001260
00001270
00001280



COUNTER1 • COUNTERl + 1; 00001290
END; 00001300
VAR INFO( 1) • 'ENTER THE STORAGE COEFFICIENT.': 00001310
VAR-INFO(2) • '0 FOR STEADY FLOW PROBLEMS.'; 00001320
VAR-INFO(3) .' 'MAXIMUM LENGTH OF 5, REAL NUMBER.': 00001330
VAR-INFO(4) • 'VARIABLE "SO : '; 00001340
LEN-' 5: 00001350
Type· ReAL: 00001360
S • PARMGT(): 00001370
VAR INFO (1) • 'ENTeR THe NUMBER OF PUMPING peRIODS.': oooo13BO
VAR-INFO(2) • 'MAXIMUM OF 'I IPMP_LMT I I' .': 00001390
VAR-INFO(3) • 'VARIABLe 'NPMP" :': 00001400
UPPER_RANGE' PMP_LMT: 00001410
LeN' 4: 00001420
Type· INTeGeR: 00001430
NPMP • PARMGT() : 00001440
COUNTeR1 • 1: 00001450
NUMBER2 • NPMP; 00001460
00 WHILE(COUNTERl • 1 I COUNTER1 <. NUMBER2 ): 00001470

IF COUNTERl > 1 THEN DO; 0000 14BO
VAR INFO(1) • 'DO YOU WISH TO MAKE ANY REVISIONS TO THE NEXT'; 00001490
VAR-INFO(2) • 'PUMPING PERIOD.': 00001500
VAR-INFO(3) • 'VARIABLE "ICHK' (YES OR NO):'; 00001510
LEN-' 1; 00001520
TYPE' ANSWER; 00001530
TeMPC • PARMGT(): 00001540
IF TEMPC • '''I' THEN ICHK(COUNTER1 - 1) • '0': 00001550
ELSE ICHK(COUNTER1 - 1) • '1': 00001560

END: 00001570
IF COUNTER1 • 1 I ICHK(COUNTER1 - 1) • '1' THEN 00: oooo15BO

VAR INFO( 1) • 'ENTER THE MAXIMUM NUMBER OF TIME STEPS IN A '. 00001590
VAR-INFO(2) • 'PUMPING PERIOO. MAXIMUM OF 100.': 00001600
VAR-INFO(3) • 'VARIABLE "NTIM' :': 00001610
UPPER RANGE • 100: 00001620
LEN '-4: 00001630
TYPE = INTEGER: 00001640
NTIM(COUNTER1) • PARMGT(): 00001650
VAR INFO(1) • 'ENTER THE TIME STEP INTERVAL FOR PRINTING': 00001660
VAR-INFO(2) = 'HYDRAULIC AND CHEMICAL OUTPUT DATA.': 00001670
VAR-INFo(3) • 'VARIABLE "NPNT' :': oooo16BO
NPNT(CoUNTER1) • PARMGT(): 00001690
VAR INFo(1) = 'ENTER THE NUMBER OF ITERATION PARAMETERS FOR'; 00001700
VAR-INFo(2) = 'AoIP. USUALLY FROM 4 TO 7. '; 00001710
VAR-INFO(3) • 'VARIABLE "NITP' :'; 00001720
NITP(COUNTER1) • PARMGT(): 00001730
VAR INFO(l) • 'ENTER THE MAXIMUM ALLOWABLE NUMBER OF ITERATIONS' :00001740
VAR-INFO(2) • 'IN ADIP DR SIP. USUALLY FROM 100 TO 200.': 00001750
VAR-INFO(3) • 'VARIABLE "ITMAX" :' ; 00001760
ITMAX(COUNTER1) • PARMGT(): 00001770
VAR INFo(l) • 'ENTER THE PARTICLE MOVEMENT INTERVAL (IMOV)': 00001780
VAR-INFO(2) • 'FOR PRINTING CHEMICAL OUTPUT DATA.': 00001790
VAR-INFO(3) "SPECIFY 0 TO PRINT ONLY AT THE END OF TIME STEPS.' ;00001800
VAR-INFO(4) • 'VARIABLE "NPNTMV" :'; 00001810
NPNTMV(COUNTER1) • PARMGT(); 00001820
VAR INFO(l) • 'ENTER THE OPTION FOR PRINTING COMPUTEO'; 00001830
VAR-INFO(2) • 'VELOCITIES.'; 0000184C
VAR-INFO(3)' 0) DO NOT PRINT. ': 00001850
VAR-INFO(4)' 1) 0RINT FOR FIRST TIME STEP.': 00001860
VAR-INFO(5)' 2) PRINT FOR ALL TIME STEPS.': 00001870
VAR-INFO(6) • 'CHOOSE ONE OF THE ABOVE." 00001B80
VAR-INFO(7) 'VARIABLE "NPNTVL" :': 00001890
UPPER RANGE' 2: 00001900
NPNTVL(COUNTER1) • PARMGT(); 00001910
VAR INFO( 1) 'ENTER THE OPTION FOR PRINTING COMPUTEO' ; 00001920
VAR-INFO(2) • 'DISPERSION EQUATION COEFFICIENTS." 00001930
VAR::INFO(3)' 0) DO NOT PRINT.': 00001940
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VAR INFO(4)' 1) PRINT FOR FIRST TIME STE?':
VAR-INFO(5)' 2) PRINT FOR ALL TIME STEPS.';
VAR-INFO(6) • 'CHOOSE ONE OF THE ABOVE.';
VAR:INFO(7) • 'VARIABLE "NPNTO" .,.
UPPER RANGE' 2;
NPNTOTcOUNTER1) • PARMGT():
VAR INFO(1) • 'ENTER THE OPTION TO PRINT COMPUTEO CHANGES IN';
VAR-INFO(2) • 'CONCENTRATION.';
VAR-INFO(3)' 0) 00 NOT PRINT.':
VAR-INFO(4). 1) PRINT.';
VAR-INFO(5) • 'CHOOSE ONE OF THE ABOVE. ';
VAR-INFO(6) • 'VARIABLE "NPOELC" :':
UPPER RANGE • 1;
NPOELC(COUNTER1) • PARMGT():
VAR INFO(1) • 'ENTER THE OPTION TO PUNCH VELOCITY OATA.':
VAR-INFO(2)' 0) 00 NOT PUNCH.';
VAR-INFO(3)' 1) PUNCH FOR FIRST TIME STEP.';
VAR-INFO(4). 2) PUNCH FOR ALL TIME STEPS.';
VAR-INFO(5) • 'CHOOSE ONE OF THE ABOVE.':
VAR-INFO(6) • 'VARIABLE "NPNCHV" :':
UPPER RANGE. 2;
NPNCHV(COUNTER1) • PARMGT():
VAR INFO(1) • 'ENTER THE PUMPING PERIOO (YEARS). ';
VAR-INFO(2) • 'MAXIMUM LENGTH OF 5, REAL NUMBER. ':
VAR-INFO(3) • 'VARIABLE "PINT" .'.
TYPE' REAL:
LEN • 5;
PINT(COUNTER1) • PARMGT();
NUMBER1 • S:
IF NUMBER1 ~. 0 THEN DO;

VAR INFO(1) • 'ENTER THE TIME INCREMENT MULTIPLIER FOR';
VAR-INFO(2) • 'TRANSIENT FLOW PROBLEMS.':
VAR-INFO(3) • 'THIS IS DISREGAROEO IF S'O .';
VAR-INFO(3) • 'MAXIMUM LENGTH OF 5, REAL NUMBER.';
VAR-INFO(4) • 'VARIABLE "TIMX" :';
TIMX(COUNTER1) • PARMGT();
VAR INFO(1) • 'ENTER THE SIZE OF THE INITIAL TIME STEP':
VAR-INFO(2) • 'IN SECONOS. ';
VAR-INFO(3) • 'MAXIMUM LENGTH OF 5, REAL NUMBER."
VAR-INFO(4) • 'VARIABLE "TINIT" ".
TINIT(COUNTER1) • PARMGT():

END:
ELSE 00:

TIMX(COUNTERll .' 0':
TINIT(COUNTER1) .' 0';

END:
VAR INFO( 1) 'ENTER THE NUMBER OF PUMPING OR INJECTION';
VAR-INFO(2) 'WELLS TO BE SPECIFIED.':
VAR-INFO(3) • 'MAXIMUM OF 'IINR_LMTII'.':
VAR-INFO(4) • 'VARIABLE "NREC" ":
UPPE~ ~ANGE = NR_LMT;
:"'EN :1:-4;
TY'E • INTEGER:
NREC(COUNTER1) • PARMGT();
NUMBER' • NREC(COUNTER1):
COUNTER • 0:
00 WHILE(CDUNTER < NUMBER1):

COUNTER' COUNTER. 1;
iEMPe S COUNTER;
TEMPC '·OBLANK(TEMPC);
VAR INFD(1) • 'ENTER THE X CDOROINATE OF THE PUMPING OR':
VAR-INFO(2) " 'INJECTION WELL.';
VAR-INFO(3) • 'VARIABLE "IX(' II TEMPC II ')" ":
LEN-s 2:
TyeE" :NTEGER:
IX(COUNTER1,COUNTER) • PARMGT():
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00001950
00001960
00001970
oooo19BO
00001990
00002000
00002010
00002020
00002030
00002040
00002050
00002060
00002070
00002080
00002090
00002100
00002110
00002120
00002130
00002140
00002150
00002160
00002170
00002180
00002190
00002200
00002210
00002220
00002230
00002240
00002250
00002260
00002270
00002280
00002290
00002300
00002310
00002320
00002330
00002340
00002350
00002360
00002370
000023BO
00002390
00002400
00002410
00002420
00002430
00002440
00002450
00002460
00002470
00002480
00002490
00002500
00002510
00002520
00002530
00002540
00002550
00002560
00002570
000025BO
00002590
00002600



VAR INFO(1) • 'ENTER THE Y COOROINATE OF THE PUMPING OR';
VAR-INFO(2) • 'INJECTION WELL.':
VAR-INFO(3) • 'VARIABLE "lY(' II TEMPC II ')" :';
IY(COUNTER1,COUNTER) • PARMGT();
VAR INFO(') • 'ENTER THE RATE (FT""3/SEC). ';
VAR-INFO(2.) • 'POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.';
VAR-INFO(3) • 'MAXIMLM LENGTH OF B, REAL NUMBER.';
VAR-INFO(4) • 'NOTE: FT""3/SEC' GAL/MIN" 0.002227B';
VAR-INFO(5) • 'VARIABLE "REC(' I I TEMPC I I ')" :';
TYPE' REAL:
LEN' B;
REC(COUNTER1,COUNTER) " PARMGT();
TEMPN'REC(COUNTER1,COUNTER);
IF TEMPN < 0 THEN 00:

VAR INFO(1) • 'ENTER THE CONCENTRATION OF THE INJECTEO';
VAR-INFO(2) • 'FLUIO (MG/L).':
VAR-INFO(3) " 'MAXIMUM LENGTH OF B, REAL NUMBER. ';
VAR:INFO(4) • 'VARIABLE "CNRECH(' II TEMPC II ')" :';
TYPE • REAL;
LEN· 8: .
CNRECH(COUNTER1,COUNTER) • PARMGT();

END;
ELSE CNRECH(COUNTER' ,COUNTER) • ' 0.0';

ENO;
END;
COUNTER' " CDUNTER1 + 1;

END;
VAR INFO(') • 'ENTER THE CONVERGENCE CRITERIA FOR THE FLOW';
VAR-INFO(2) • 'EQUATION. USUALLY LESS THAN .0' .';
VAR-INFO(3) • 'MAXIMUM LENGTH OF 5, REAL NUMBER .. ';
VAR-INFO(4) • 'VARIABLE "TDL" :';
LEN-. 5;
TYPE • REAL;
TOL • PARMGT();
VAR INFO(') • 'ENTER THE EFFECTIVE POROSITY.';
VAR-INFO(2) • 'MAXIMUM LENGTH OF 5, REAL NUMBER. ';
VAR-INFO(3) • 'VARIABLE "PDRDS" :';
PORes· PARMGT();
VAR INFO(1) • 'ENTER THE CHARACTERISTIC LENGTH (FEET)."
VAR-INFO(2) • '(LONGITUDINAL OISPERSIVITY).';
VAR-INFO(3) • 'MAXIMUM LENGTH OF 5, REAL NUMBER,';
VAR-INFO(4) • 'VARIABLE "BETA" :';
BETA' PARMGT();
VAR INFO() " '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 INFO(') • 'ENTER THE NODE SIZE IN THE "Y" DIRECTION (FEET)."
VAR-INFO(2) • 'MAXIMUM LENGTH OF 5, REAL NUMBER. ';
VAR-INFO(3) • 'VARIABLE "YOEL" : ';
YOEL • PARMGT();
VAR INFO(') • 'ENTER THE RATIO OF TRANSVERSE TO LONGITUDINAL';
VAR-INFO(2) • 'OI;PERSIVITY.';
VAR-INFO(3) • 'MAXIMUM LENGTH OF 5, REAL NUMBER.';
VAR-INFO(4) " 'VARIABLE "OLTRAT" : ':
OLTRAT • PARMGT();
VAR INFO(') • 'ENTER THE MAXIMUM CELL DISTANCE PER PARTICLE';
VAR-INFO(2) • 'MOVE. VALUE BETWEEN 0 AND 1.0 .';
VAR-INFO(3) • 'MAXIMUM LENGTH OF 5, REAL NUMBER. ';
VAR-INFO(4) • 'VARIABLE "CELOIS" :':
UPPER RANGE" 1.;
CELOIS • PARMGT();
VAR INFO(.) • 'ENTER THE RATIO OF T(YY) TO T(XX).';
VAR-INFO(2) '(USE 1.0 FOR HOMOGENEOUS AQUIFER. )';
VAR-INFO(3) 'MAXIMUM LENGTH OF S. REAL NUMBER. ';
VMc:INFO(4) = 'VARIABLE "ANFCTR" :':
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00002610
00002620
00002630
00002640
00002650
00002660
00002670
oooo26BO
00002690
00002700
000027'0
00002720
00002730
00002740
00002750
00002760
00002770
oooo27BO
00002790
00002800
oo002B'O
oo002B20
00002830
00002840
00002850
00002860
00002870
00002880
00002890
00002900
000029'0
00002920
00002930
00002940
00002950
00002960
00002970
00002980
00002990
00003000
000030'0
00003020
00003030
00003040
00003050
00003060
00003070
00003080
00003090
00003'00
00003"0
00003120
00003130
00003'40
00003'50
00003160
00003'70
00003'80
00003'90
00003200
00003210
00003220
00003230
00003240
00003250
00003260



ANFCTR • PARMGT():
CALL QTVAR2:

%INCLUDE '8:PARMGT.PLI':
END:
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00003270
00003280
00003290
00003300



•••• TSO FOREGROUNO HAROCOPY ••••
DSNAME·U11236C.K2.CNTL (GTVAR2

GTVAR2: PRDC DPTIDNS(EXTERNAL):
I' THE GTVAR SUBROUTINE PROMPTS FOR THE NECESSARY INFORMATION

TO RUN THE MODEL. (VARIABLES ETC.)
'1

DCL 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(").
REPLY CHAR(BO) VAR.
UPPER RANGE FLOAT STATIC INIT(O),
LOWER-RANGE FLOAT STATIC INIT(O),
LEN - FIXEO BIN STATIC INIT(4),
VAR INFO(10) CHAR(SO) VAR.
NUMBER 1 FLOAT STATIC INIT(O),
NUMBER2 FLOAT. STATIC INIT(O),
COUNTER FIXEO BIN.
COUNTER' FIXEO BIN.
TEMPC CHAR(SO) VAR,
TEMPN FLOAT STATIC INIT(O):

OCL DB LANK ENTRY(CHAR(SO) VAR) RETURNS(CHAR(SO) VAR):
VAR INFO(') • 'IS OECAY TO SE SIMULATEO (yiN)?';
VAR-INFO(2) • 'VARIABLE "NOECAY" :':
LEN;1;
TYPE-ANSWER;
REPLY'PARMGT( );
IF REPLY"N' THEN 00:

NDECAY • 0' :
DCYTIM' ' 0 '.

END:
ELSE 00;

NOECAY. I 1'·
VAR INFO( 1) = 'ENTER OECAY HALFLIFE (YEARS).':
VAR-INFO(2) = 'MAXIMUM LENGTH OF 10, REAL NUMBER.';
VAR-INFO(3) • 'VARIASLE "OCYTIM" :';
LEN-a 10;
TYPE' REAL:
OCYTIM = PARMGT();

ENO:
VAR INFO(1) = 'INOICATE WHICH SORBTION SIMULATION';
VAR-INFO(2) = 'IS TO BE USED;':
VAR-INFO(3) = 0) NONE ';
VAR-INFO( 4) = 1) LINEAR ';
VAR-INFO(S)' 2) LANGMUIR ';
VAR-INFO(6)' 3) FREUDLICH ':
VAR-INFO(7) • 'VARIABLE "NSORS" :':
LEN-= 5:
TYPE = INTEGER:
cOWER RANGE • 0;
UPPER-RANGE' 3;
NSORB-' PARMGT():
IF (NSORB .' 0') THEN 00;

NSORB • J 0':
OENROC • o. I

SORBOR 0.'
SORBST = 0.'
SORBAL O. '

END;
ELSE 00;

LEN =10;
TYPE. REA!..;
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00000010
00000020
00000030
00000040
OOOOOOSO
00000060
00000070
OOOOOOSO
00000090
00000100
00000110
00000120
00000130
00000140
OOOO01S0
00000160
00000170
000001 SO
00000190
00000200
00000210
00000220
00000230
00000240
OOOO02S0
00000260
00000270
000002S0
00000290
00000300
000003'0
00000320
00000330
00000340
000003S0
00000360
00000370
0000C3S0
00000390
00000400
00000410
00000420
00000430
00000440
000004 SO
00000460
00000470
000004S0
00000490
OOOOOSOO
00000S10
00000S20
00000S30
()0000S40
OooOOSSO
00000S60
00000S70
OOooOSSO
00000S90
00000600
00000610
00000620



00000630
00000640
00000650
00000660
00000670
000006S0
00000690
00000700
00000710
00000720
00000730
00000740
00000750
00000760
00000770
000007 SO
00000790
OOOOOSOO
00000S10
OOOOOS20
00000S30
OOOOOS40
00000B50
00000S60
OOOOOS70
OOOOOSSO
00000890
00000900
00000910
00000920
00000930
00000940
00000950
00000960
00000970
000009S0
00000990
0000'000
00001010
00001020
00001030
00001040
00001050
00001060
00001070
000010S0
0000'090
oeOO"00
00001110
00001 '20
00001130
00001140
0000"50
0000"60
00001170
000011S0
00001190
00001200
00001210
00001220
0000'230
00001240
00001250
0000'260
0000'270
0000,2S0

') ,

VAR) ;

VAR) . r

VAR,FLOAT,FLOAT):

INITl'

RETURNS(CHAR(SO)
CHAR(SO) VAR.
CHAR(SO) VAR.
CHAR( 100) STATIC
FIXEO BIN:

(CHAR(4),CHAR(SO)
(CHAR(4),CHAR(SO)

ENTRY
ENTRY

0' ;

VAR INFO(1) • 'ENTER OENSITY OF AOUIFER (GM/CM"3).';
VAR:INFO(2) • 'MAXIMUM ~ENGTH OF 10. REA~ NUMBER.';
VAR INFO(3) • 'VARIAB~E "oENROC' :';
oENROC • PARMGT();
VAR INFO(1) • 'ENTER VA~UE OF "Ko' (M~/G).';

VAR-INFO(2) • 'MAXIMUM ~ENGTH OF 10, REA~ NUMBER.';
VAR-INFO(3) • ;VARIAB~E "SORBQR' :';
SoRBQR • PARMGT();
IF (NSORB .' 2') THEN 00:

VAR INFO(1) • 'ENTER THE SoRBTION SATURATION VA~UE ':
VAR-INFO(2) • 'FOR THE ~ANGMUIR. ':
VAR-INFO(3) • 'MAXIMUM ~ENGTH OF 10. REA~ NUMBER.':
VAR-INFO(4) • 'VARIAB~E "SoRBST' :';
SORBST • PARMGT():

END:
IF (NSoRB .' 3') THEN 00;

VAR INFO(1) • 'ENTER THE VALUE OF A~PHA FOR THE':
VAR-INFO(2) • 'FREUO~ICH ISOTHERM.':
VAR-INFO(3) • 'MAXIMUM ~ENGTH OF 10. REAL NUMBER.';
VAR-INFo(4) • 'VARIAB~E 'SoRBA~' .'.
SORBA~ • PARMGT():

END:
ENO:
~EN-4 :
TYPE-INTEGER:
VAR INFO(1) • 'CHOOSE THE ITERATIVE PROCEDURE OESIREO TO So~VE':

·VAR-INFO(2) • 'A FINITE OIFFERENCE APPROXIMATION TO THE';
VAR-INFO(3) - 'GROUNO-WATER F~OW EQUATION.':
VAR-INFO(4)' 0) AOIP--A~TERNATINGOIRECTIoN IMP~ICIT PROCEDURE';
VAR-INFO(5)' 1) SIP --STRoNG~Y IMP~ICIT PROCEOURE':
VAR-INFO(6) • 'VARIAB~E "ISO~V": ':
I SoLV-PARMGT ( ):
VAR INFO(1) • 'IS THIS SIMU~ATIoN HEAD ON~Y OR TRANSPORT 7':
VAR-INFO(2) .' 0) TRANSPORT':
VAR-INFo(3)" 1) HEAO ONLY':
VAR-INFO(4) • 'VARIAB~E "IHEAo': ':
IHEAo'PARMGT ( ) :
VAR INFO(1) • 'IS THE AQUIFER BEING MOoE~EO CONFINEO OR';
VAR-INFO(2) • 'UNCONFINEO 7 .
VAR-INFO(3) .' 0) CONFINEO ':
VAR-INFO(4) .' 1) UNCoNFINEO ':
VAR-INFO(5) • 'VARIAB~E "FCoN": ':
FCON'PARMGT() ;
VAR INFO(1) • 'DO YOU WISH TO ENTER THE TRANSMISSIVITY"
VAR-INFO(2) • 'OR PERMEABI~ITY FOR THE AREA 7';
VAR-INFo(3)' 0) TRANSMISSIVITY"
VAR-INFC(4) = 1) PERMEABI~ITY';
VAR-INFO(5) • 'VARIABLE "TP": ';
TP.j;ARMGT() ;
IF (FCON .' 1') THEN 00;

VAR INFO( 1) • '00 YOU WISH TO ENTER THE BOTTOM E~EVATION '.
VAR-INFO(2) 'OR SATURATEO THICKNESS FOR THE AREA 7':
VAR-INFO(3) =' 0) SATURATEO THICKNESS"
VAR-INFO(4) .' 1) BOTTOM';
VAR-INFO(5) = 'VARIAB~E "BTM": '.
BTM-' PARMGT();

END:
ELSE BTM • '
PARMGT: PROC

OC~ VAR
VAR1
STR
COUNTER

OC~ INPUT
INPUTR

COUNTER = 1
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DO IoIHILE(VAR INFO(COUNTER) ~- ' ');
PUT FILE(SCREEN) EDIT(VAR INFO(COUNTER» (SKIP,A);
VAR INFO(COUNTER) - "; -
COUNTER - COUNTER + 1;

END;
REENTR;

IF LOIolER RANGE • UPPER RANGE THEN
CALL INPUT(TYPE,VAR);

ELSE CALL INPUTR(TYPE,VAR,LOIolER_RANGE,UPPER_RANGE);
IF TYPE ~- 'CHAR' & TYPE ~- 'ANS ' THEN DO;

IF LENGTH(VAR) < LEN THEN
VAR - SUBSTR(STR,l,

(LEN-LENGTH(VAR») II VAR
IF LENGTH(VAR) > LEN THEN DO;

PUT FILE(SCREEN) EDIT
('RESPONSE TOO LONG--LENGTH MUST BE <- ',LEN)(SKIP,A,F(4»;

PUT FILE(SCREEN) EDIT
('PLEASE REENTER ;')(SKIP,A);

GOTO REENTR;
END;

END;
IF (VERIFY-1) THEN DO;

PUT FILE(SCREEN) EDIT ('VERIFY (YiN);') (SKIP,A);
CALL INPUT('ANS' ,VAR1);
IF VAR1~.'Y' THEN DO;

PUT FILE(SCREEN) EOIT ('THEN PLEASE REENTER ;')(SKIP,A);
GOTO REENTR;

END;
END;
UPPER RANGE' 0;
LCIoIER-RANGE - 0;
RETURN( VAR) ;

END
END;
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00001290
00001300
00001310
00001320
00001330
00001340
00001350
00001360
00001370
00001380
00001390
00001400
00001410
00001420
00001430
00001440
00001450
00001460
00001470
00001480
00001490
00001500
00001510
00001520
00001530
00001540
00001550
00001560
00001570
00001580
00001590
00001600
00001610
00001620



•••• TSO FOREGROUND HARDCOPy····
OSNAME'U11236C,K2,CNTL (GTMTRX

'IS THE PERMEABILITY FOR THE AREA CONSTANT ?';
'(A MATRIX IS NOT REQUIREO IF THE PERMEABILITY';
'FOR THE AREA IS CONSTANT), (Y!N):';

GTMTRX: PROC OPTIONS(EXTERNAL):
I' THE GTMTRX SUBROUTINE IS USED TO PROMPT FOR THE

NECESSARY INFORMATION TO CREATE THE MATRICES,

00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
ooo001BO
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
00000280
00000290
00000300
00000310
00000320
00000330
00000340
00000350
00000360
00000370
00000380
00000390
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
00000480
00000490
00000500
00000510
00000520
00000530
00000540
00000550
00000500
00000570
00000580
00000590
00000600
00000610
00000620

CHAR(BO) VAR.
FIXED BIN.
FIXED BIN.
FIXED BIN,
FIXED BIN,
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(").
FLOAT STATIC INIT(O),
FLOAT STATIC INIT(O).
FIXED BIN STATIC INIT(4).
CHAR(BO) VAR;
ENTRY('(NX LMT.NY LMT) CHAR(4) VAR.
FIXED BIN~ FIXED-BIN. FIXED BIN):

00 1·1 TO 10:
VAR INFO(I) • ":

END: -
TEMP NUM • NY:
TEMP-NUM1 .:II NX;
IF (TP • 0) THEN DO;

VAR INFO( 1) • 'IS THE TRANSMISSIVITY FOR THE AREA CONSTANT 7':
VAR-INFO(2) • '(A MATRIX IS NOT REQUIRED IF THE TRANSMISSIVITY':
VAR-INFO(3) • 'FOR THE AREA IS CONSTANT). (YIN):';

ENO:-
ELSE 00:

VAR INFO( 1) •
VAR-INFO(2)
VAR-INFO(3) •

END;
TYPE' ANSWER:
REPLY' PARMGT();
IF REPLY' 'Y' THEN 00;

INPT VPRM • '0"
IF (TP = 0) THEN co;

VAR INFO( 1) •
'ENTER THE TRANSMISSIVITY FOR THE AREA (FT"2/SEC),':

VAR_INFO(2) • 'NOTE: FT--2/SEC' GPC!FT - 1.54723 E-6':
END:
ELSE DO;

VAR INFO(') =
'ENTER THE PERMEABILITY FOR THE AREA (FT/SEC).':

VAR INFO(2) • 'NOTE: FT!SEC' GPD!FT**2 • 1.54723 E-6':
END: -
VAR INFD(3) • 'MAXIMUM LENGTH OF 10, REAL NUMBER:':
TYPE' REAL;
LEN • 10;
FACT VPRM • PARMGT():

END; 
ELSE 00:

INPT VPRM • '1 I ;

IF (TP • 0) THEN 00;
VAR INFO( 1) • 'ENTER THE TRANSMISSIVITY MUL TIPL:ER.' :
VAR-INFO(2) • 'NOTE: FT'*2!SEC' GPO!FT * 1.54723 E-6':

END; -

'1
%INCLUOE 'B:EXTVAR.PLI';

OCL REPLY
TEMP NUM
TEMP-NUM1
I -
U
CHARACTER
INTEGER
REAL
NUMBER
ANSWER
TYPE
UPPER RANGE
LOWER-RANGE
LEN -
VAR INFO( 10)

OCL MTRXEO
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TRANSMISSIVITY MATRIX ';

THICKNESS FOR THE AREA (FEET).':

THE SATURATED THICKNESS MULTIPLIER.':

'MAXIMUM LENGTH OF '0, REAL NUMBER:';

BOTTOM ELEVATION ' .

00000630
00000640
00000650
00000660
00000670
00000680
00000690
OOCOC1OO
00000710
0c000720
0c000730
0c000740
00000750
0c000760
0c000770
0c000780
00000790
0c0008oo
0c000810
00000820
0c000830
00000840
00000850
OCOC0860
00000870

THICKNESS FOR THE AREA CONSTANT 1';00000880
REQUIRED IF THE SATURATED THICKNESSooo00890

0c000900
00000910
00000920
00000930
OOCOC940
OOCOC950
00000960
0c000970
OCOC0980
00000990
00001000
000010'0
00001020
0000'030
00001040
0000'050
00001060
00001070
00001080
00001090
00001100
000011'0
C0001120
00001130
00001140
00001150
00001160
00001170
00001180
00001190
00001200
00001210

, :00001220
00001230
00001240
00001250
C0001260
00001270
00001280

DO YOU WISH THE ENTIRE SATURATED THICKNESS

• 'WHAT DO YOU WISH THE ENTIRE
'MATRIX INITIALLY SET TD7':
'(MAXIMUM LENGTH OF 3):':

• 'ENTER THE BOTTOM ELEVATION MULTIPLIER."
'MAXIMUM LENGTH OF lC. REAL NUMBER:':

'IS THE 80TTDM ELEVATION FOR THE AREA CONSTANT 7';
'(A MATRIX IS NOT REQUIRED IF THE BOTTOM ELEVATION';

• 'ENTER THE PERMEABILITY MULTIPLIER.';
• 'NOTE: FT/SEC' GPD/FT"2 • 1.54723 E-6';

ELSE 00;
VAR INFO(1)
VAR:INFO(2)

END;
VAR INFD(3) •
TYPE' REAL;
LEN' 10;
FACT VPRM • PARMGT();
IF (TP • 0) THEN VAR_INFO(1) •

'WHAT DO YOU WISH THE ENTIRE
ELSE VAR INFO(,) •

'WHAT CO YOU WISH THE ENTIRE PERMEABILITY MATRIX"
VAR INFO(2) • 'INITIALLY SET T01';
VAR-INFO(3) • '(MAXIMUM LENGTH OF 4): ';
L.EN-. 4:
REPLY' PARMGT();
00 I" TO TEMP NUM1;

00 V., TO TEMP NUM;
VPRM(v.I) • REPLY;

END;
END;
LEN'" 10:
CALL MTRXEO(VPRM,TEMP NUM',TEMP NUM,4);

E~; --
IF (BTM • 0) THEN 00;

VAR INFO(,) • 'IS THE SATURATED
VAR-INFO(2) • '(A MATRIX IS NOT

END; -
ELSE 00;

VAR INFO(1) •
VAR-INFO(2) •

END; -
VAR INFO(3) • 'FOR THE AREA IS CONSTANT):';
TYPE' ANSWER;
REPLY' PARMGT();
IF REPLY' 'Y' THEN 00;

IN~T n·ICK '" '0'·
IF BTM • 0 THEN'

VAR INFO(,) •
'ENTER THE SATURATED

ELSE
VAR INFO( 1) •

'ENTER THE BOTTOM ELEVATION FOR THE AREA (FEET).':
VAR INFD(2) • ' MAXIMUM LENGTH OF '0. REAL NUMBER:':
TYPE'" REAL.:
LEN" 10:
FACT THCK • PARMGT():

END: 
ELSE DO:

INPT_THCK '1';
IF BTM • 0 THEN

VAR INFO(') • ' ENTER
ELSE -

VAR INFO( 1 )
VAR INFO(2) •
TYPE' REAL:
LEN '" 10:
FACT THCK • PARMGT():
IF BTM • 0 THEN

VAR INFOt') • 'WHAT
ELSE -

VAR INFO(1)
VAR INFD(2) •
VAR-INFO(3) •
T"lPE • REAL:
LEN'" 3;
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00001290
00001300
00001310
00001320
00001330
00001340
00001350
00001360
00001370
00001380
00001390
00001400
00001410
00001420
00001430

(FEET),',oo001440
00001450
00001460
00001470
00001480
00001490
00001500
00001510
00001520
00001530
00001540
00001550
00001560
00001570
00001580 .
00001590
00001600
00001610
00001620
00001630
00001640
00001650
00001660
00001670
00001680
00001690
00001700
OCOO~710

00001720
00001730
00001740
00001750
00001760
00001770
00001780
00001790
00001800
00001810
00001820
00001830
00001840
00001850
00001860
00001870
00001880
00001890
00001900
00001910
00001920
00001930
00001940

REPLY' PARMGT():
00 1-1 TO TEM~ NUM1:

DO ~-1 TO TEMP_NUM:
THCK(~,I) • REPLV:

END;
END:
CALL MTRXED(THCK,TEMP_NUM1,TEMP_NUM,3):

END;
VAR INFD(1) • 'IS THE POTENTIOMETRIC HEAO FOR THE AREA CONSTANT 7':
VAR-INFO(2) • '(A MATRIX IS NOT REQUIRED IF THE POTENTIOMETRIC';
VAR-INFO(3) • 'HEAO FOR THE AREA IS CONSTANT):';
TYPE' ANSWER:
REPLV • PARMGT();
IF REPLY' 'V' THEN DO:

INPT WT • '0'·
VAR INFO(1) .' 'ENTER THE POTENTIOMETRIC HEAD FOR THE AREA
VAR-INFO(2) • 'MAXIMUM LENGTH OF 10, REAL NUMBER:':
TYPE' REAL:
LEN. 10;
FACT lilT - PARMGT():

ENO; 
ELSE 00:

I NPT WT • I 1 J •

VAR INFO(1) .' 'ENTER THE POTENTIOMETRIC HEAO MULTIPLIER, ':
VAR-INFO(2) • 'MAXIMUM LENGTH OF 10. REAL NUMBER, ';
TYPE' REAL,
LEN. 10:
FACT lilT - PARMGT(),
VAR INFO(1) • 'WHAT DO VOU IIIISH THE ENTIRE POTENTIOMETRIC HEAD',
VAR-INFO(2) • 'MATRIX·INITIALLV SET T07',
VAR-INFO(3) • '(MAXIMUM LENGTH OF 4),';
TYPE" REAL;
LEN • 4;
REPLY' PARMGT(),
00 1'1 TO TEMP NUM1:

DO ~., TO TEMP NUM;
IIIT(~.I) • REPLV:

ENO:
ENO,
CALL MTRXED(IIIT,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 IS CONSTANT);':
TYPE lit ANSWER;
REPLV • PARMGT():
IF REPLY lit 'V' THEN 00;

INPT RECH • '0':
VAR INFO( 1) • 'ENTER THE RECHARGE FOR THE AREA (FT /SEC) . ' ,
VAR-INFO(2) • 'NEGATIVE NUMBER; INCLUDES E-T,';
VAR-INFO(3) • 'NOTE: FT/SEC' IN/YR' 26,7918 E-l0';
VAR-INFO(4) • 'MAXIMUM LENGTH OF 10. REAL NUMBER,':
TYPE = REAL;
LEN' '0,
FACT RECH • PARMGT();

END; -
ELSE DO;

INPT RECH • '1';
VAR INFO( 1) • 'ENTER THE RECHARGE MULTIPLIER,';
VAR-INFO(2) = 'RECHARGE SHOULO BE NEGATIVE AND INCLUOE E-T."
VAR-INFO(3) 'NOTE: FT/SEC' IN/VR • 26,79'8 E-l0'
VAR-INFO(4) • 'MAXIMUM LENGTH OF 10. REAL NUM8ER,"
TYPE = REAL;
LEN lit 10;
FACT RECH • PARMGT();
VAR_INFO( 1) • 'WHAT 00 vOU WISH THE ENTIRE RECHARGE
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VAR INFO(2) • 'MATRIX INITIALLY SET T07'; 00001950
VAR-INFO(3J • ' (MAXIMUM LENGTH OF 4);'; 00001960
TYPE' REAL: 00001970
LEN' 4: 00001980
REPLY' PARMGT(); 0000'990
00 1-1 TO TEMP NUM1: 00002000

00 v-1 TO TEMP NUM: 00002010
RECH(v,I) • REPLY: 00002020

ENO: 00002030
END: 00002040
CALL MTRXEO(RECH,TEMP_NUM1,TEMP_NUM,4): 00002050

ENO: 00002060
VAR INFO(1) • 'IS THE NOOE IOENTIFICATION FOR THE AREA CONSTANT 7': 00002070
VAR-INFO(2) • '(A MATRIX IS NOT REQUIREO IF THE NOOE IOENTIFICATION':00002080
VAR-INFO(3) • 'FOR THE AREA IS CONSTANT): ': 00002090
TYPE' ANSWER: 00002100
REPLY' PARMGT(): 000021'0
IF REPLY' 'Y' THEN 00: 00002120

INPT NOOEIO • '0" 00002'30
VAR INFO(1) • 'ENTER THE NOOE IOENTIFICATION FOR THE AREA.': 00002'40
VAR-INFO(2) • 'BETWEEN a & 9, MAXIMUM LENGTH OF ,: '; 00002150
TYPE. REAL: 00002160
FACT NOOEIO - PARMGT(): 00002170

ENO: - 00002180
ELSE 00: 00002'90

INPT NOOEIO • ',': 00002200
VAR INFO(1) - 'ENTER THE NOOE IOENTIFICATION MULTIPLIER.': 000022'0
VAR-INFO(2) - 'MAXIMUM LENGTH OF 10. REAL NUMBER:': 00002220
TYPE - REAL: 00002230
FACT NOOEIO' PARMGT(): 00002240
LEN; 10: 00002250
VAR INFO(1) - 'WHAT 00 YOU WISH THE ENTIRE NOOE IDENTIFICATION '. 00002260
VAR-INFO(2) - 'MATRIX INITIALLY SET TO, BETWEEN 0&9 7': 00002270
VAR-INFO(3) • '(MAXIMUM LENGtH OF 1):': ooo022BO
TYPE - INTEGER: 00002290
LEN - '; 00002300
REPLY - PARMGT(): 000023'0
00 1-' TO TEMP NUM': 00002320

00 V" TO TEMP NUM: 00002330
NODEID(v,I) ; REPLY: 00002340

END; 00002350
END: 00002360
LEN' 10: 00002370
CALL MTRXED(NOOEIO,TEMP NUM1,TEMP_NUM, 1); oo0023BO

ENO: - 00002390
VAR INFO(l) • 'IS THE CONCENTRATION FOR THE AREA CONSTANT 7': 00002400
VAR-INFO(2) = '(A MATRIX IS NOT REQUIREO IF THE CONCENTRATION'; 00002410
VAR-INFO(3) • 'FOR THE AREA IS CONSTANT):': 00002420
TYPE' ANSWER: 00002430
REPLY = PARMGT(); 000024~O

IF REPLY' 'Y' THEN 00: 00002450
IN?T CONC = '0'; 00002460
VAR INFO(1) = 'ENTER THE CONCENTRATION FOR THE AREA (MG/L).'; 00002470
VAR-INFO(2) • 'MAXIMUM LENGTH OF 10, REAL NUMBER:': 00002480
TYPE • REAL; 00002490
LEN' 10: 00002500
FACT CONC - PARMGT(); 00002510

ENO: - 00002520
ELSE 00: 00002530

INF:lT CONe _z '1'; 00002540
VAR INFO( 1) • 'ENTER THE CONCENTRATION MULTIPLIER. . 00002550
VAR-INFO(2) • 'MAXIMUM LENGTH OF 10, REAL NUMBER:'; 00002560
TYPE = REAL: 00002570
LEN • 10; 00002580
FACT CONC = PARMGT(); 00002590
VAR_INFO(,) • 'WHAT DO YOU WISH THE ENTIRE CONCENTRATION '. 00002600
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VAR INFO(2) • 'MATRIX INITIALLY SET TO?';
VAR-INFO(3) > '(MAXIMUM LENGTH OF 4):':
TYPE> REAL;
LEN" 4:
REPLY> PARMGT();
00 1>1 TO TEMP NUM1;

00 J>1 TO TEMP NUM;
CONC(J,I) > ~EPLY:

END;
END:
CALL MTRXED(CDNC,TEMP_NUM1,TEMP_NUM,4):

END:
%INCLUDE 'B:PARMGT.PLI':
END:

1-19

00002610
00002620
00002630
00002640
00002650
00002660
00002670
00002680
00002690
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00002710
00002720
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APPENDIX 1-8

EDITOR ROUTINES
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(UPDATE
•••• TSO FOREGROUND HARDCOPy····
OSNAME*U11236C.K2.CNTL

UPOATE: PROC OPTIONS(EXTERNAL);
f* THE UPDATE CONTROLS ALL OPERATIONS. ·f
%INCLUOE 'B:EXTVAR.PLI';

OCL EOVAR ENTRY.
SUBFIL ENTRY.
EDMTRX ENTRY;

OCL INPUT ENTRY (CHAR(4),CHAR{SO) VAR);
OPEN FILE(SCREEN) STREAM OUTPUT TITLE('$CON');
OPEN FILE(CRT) INPUT TITLE{'$CON');
PUT FILE(SCREEN) EDIT(

'INTERACTIVE MOOIFIER FOR USGS SOLUTE TRANSPORT MODEL'.
'EPA PROJECT. CR-S11142-01-0'.
'OOUGLAS C. K£NT. CO-PRINCIPAL INVESTIGATOR, HYDROGEOLOGIST',
'J. ALEXANOER ANO L. LEMASTER, PROGRAMMERS'.
'SCHOOL OF GEOLOGY, OKLAHOMA STATE UNIVERSITY'.
'(405)624-635S, STILLWATER, OKLAHOMA',
'PLfI VERSION 1.0 (1984, MARCH)')(7(SKIP.A»;

PUT FILE{SCREEN) EOIT('ENTER THE OATASET NAME TO BE MODIFIEO'.
'(INCLUOE ORIVE IOENTIFIER): ')(SKIP(3),A,SKIP.A);

CALL INPUT( 'CHAR' ,FILENM);
OPEN FILE{SYSUT4) STREAM INPUT TITLE(FILENM) LINESIZE(80);
CALL EOFILE;
CALL EOJCL;
CALL EOVAR;
CALL EOMTRX;
OPEN FILE(SYSUT4) STREAM OUTPUT TITLE(FILENM) LINESIZE(SO);
CALL SUBFIL;
PUT FILE(SCREEN) EOIT('FILE ',FILENM.' MOOIFIEO')(SKIP.A,A,A):

%INCLUOE 'B:EOFILE.PLI';
%INCLUOE 'B;EOJCL.PLI';
ENO;
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00000010
00000020
00000030
00000040
00000050
00000060
00000070
OOOOOOSO
00000090
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000180
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
00000280
00000290
00000300
00000310



•••• TSO FOREGROUND HARDCOPY
DSNAME-U11236C.K2.CNTL (EDFIlE

D~ l=2 TO !:
~~: ~ILElSYSUT4) ED!T(VPRMlK,~)1 (AI4»:

END:
GET FrL=(SYSUT~) EOIT(!NPT V~RM,FACT VPRM)

(COL(') ...[,) ,A( '0»;
r~ !NPT VPRM ~: 0 THEN ~o:

! = DElANK( NX 1:
u = D8i..ANK( NY I:
~o K=1 TO J:

GET ~IL£{SYSU741 ED:7(VPRM(K.1)) (COL(~),A{4):

END;
COUNT • 0:
TEMP NUM1 a: D6LANK(NREC(1IJ:
DC WHI~E(COUNT < TEM~ NUM1);

COUNT", COUNT. 1; -
GET FILE{SYSUT4) EO:T(IXl1,COUNT1.IY(1.COUNT),

REel 1 ,:OUNT) ,CNRECH( 1. COUNT»)
(COLI '),2(A(2».2(A(8»):

00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090
00000'00
00000"0
00000'20
00000'30
00000'40
00000'50
00000'60
00000170
00000'80
00000190
ccocc"OC
000002'0
00000220
00000230
00000240
00000250
00000260
00000270
000002BO
00000290
00000300
000003'0
00000:320
0000C330
00000340
00000350
00000360
00000370
0000038C
0000039C
0000C400
00000410
00000420
C0000430
00C00440
00000450
00000460
00000470
:10000480
00000490
DOCOOSCC
OOOOC=1C
0000C52C
00000530
0000054C
000C0550
COOOC5CiC
00000570
00000580
00COC5SC
00000600
000006'0
00000620

VAR) :

FIXED SIN.
FIXED BIN,
FIXED BIN,
FIXED BIN.
FIXED BIN,
FIXED BIN,
FIXED SIN,
FIXED SIN;

(CHAR(80) VAR) RETURNS(CHAR(80)ENT~Y

EDITf~ITLEl ICOL(1),A(SOl}:
EOIT( NTIM( 1) . NPMP ,"NX. NY .I\I.0MAX. NPNT ( ~ ). Ni'TP( 1).

NUMOBS, rTMAX ( , ) . NREC l , ) . NPTPND. NCODES.
NPNTMV(') ,NPNTVL(') ,NPNTDl') ,NPDELC(' ) ,NPNCHV('»

(COlC,). 1~(A(4»);
EDIT(PINT(,).TDL,POROS.8ETA.S.TIMX(1).TINIT(,),

XDEL.YDEL,DLTRAT,CELDIS.ANFCTR)
(COL( '), '2(A(5»));
EDIT(NDECAY.NSDRB.DCYTIM.DENROC.SORBOR,SOREST,

SORSAU (COL ( , ) ,2 (A( 5) ) ,5 (A ( '0) ) ) ;
EDIT(:SDLV.IHEAD,PCON,TP,BTM)(COL(').5(A(4»):GET FILE(SYSUT4)

:OUNT '" 0:
~~MP NUM1 = ~BLANKlNUMOBS}:

00 wHILE(COUNT < TEMP_NUM1j;
COUNT", COUNT + 1;
GET FILEtSYSUT4) EOIT(IXOBS(CQUNT).:vOeS(COUNT»

( CO L( , ) , 2 ( A( 2 ) ) ) ;

GET FILE(SYSUT4)

GEi Flt..:::(SYSUT4)

END;
END;

END;
GET ~ILE(SYSUT4) EDIT(IN~T THCK,FACT THCK)

( COL ( , I , AT 1 ) , A( '0) );
!F IN~T THCK ~~ C THEN DO;

: = DSLANK( NX) :
J = DSLANK( NY) :
DO K=1 7iJ 1.1:

G~j" FIL::ISYSU7J) ::O:TITHCK(K. 1») (COL( 1) ,A(3):
DO :"=2 TO :;

GET FILE(SYSWT4) ED:T(~HCK(K,L») (A(3)):

EDF!LE: PROC;
/" THE EDFILE SUBROUTINE IS USED TO READ THE FILE TO BE

EDITED .•/ .
DCL COUNT

TEMP NUM1
TEMP:NUM2
I
J
K
L
COUNT'

DCL DB LANK
00 I • 1 TO 16:

GET PI,-E(SYSUT4) ED:T(JCUlJ') (A(80»:
::ND;
GET FIL~(SYSUT~)

GET FIi.. E(SYSUT4)
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00000630
00000640
00000650
00000660
00000670
00000680
00000690
00000700
00000710
00000720
00000730
00000740
00000750
00000760
00000770
00000780
00000790
00000800
0000081C
00000820
00000830
000008AO
00000850
00000860
00000870
00000880
00000890
00000900
00000910
00000920
00060930
000009AO
00000950
00000960
00000970
00000980
00000990
00001000
00001010
00001020
0000103C
OOOO,OAO
00001050
00001060
00001070
00001080
00001090
0000"00
00001110
00001~20

00001130
00001140
OOOO~1SC

00001 1 60
00001170
00001'80
00001190
00001200
0000121C
00001220
00001230
000012AO
00001250
0000'260
00001270
0000'280

EDIT(INPT NOOEID,FACT NOCEIO)
ICOLll).A(1),A(10»; -

IF rN~T NOOEIO ~. 0 THEN DO:
I - DSLANK( NX) ;
U = DBLANKI NY);
DO K-' TO J:

GET FILEISYSUTA) EOITINODEIDIK,'» (COL( 1) ,A('»):
DC L=2 TO !;

GET FILECSYSUTJ) EDITCNOO::rO(K.:")) (A(1));
END;

END;
END:
COUNT = 0;
TEMP NUM1 • OBLANKINCOOES);
DO WHILEICOUNT < TEM? NUM1);

COUNT = COUNT + 1: -
GET FILE{SYSUT4) EOIT(ICOOE(COUNT).~CT~1{COUNT'.~C7R2(COUNT).

FCTR3ICOUNT),OVERROICOUNT»
I COL I 1 ) , A( 2 ) , 3 ( A( 10) ) ,4 ( 2 ) ) ;

ENO:
GET F!LE(SYSU7~) EOIT(INPT CONe,FACT CaNe)

(COLI 1 ) .A(l) ,A( 10»)-:-
r= :NPT CONe ~~ 0 THEN 00;

I = DSLANKINXJ:
.J '" OSL.ANK(NY);
DO Ks 1 TO J;

GET FILEISYSUTA) EOIT(CONC(K,l» (:;:; .. I1),4IA»;
DO L-2 TO I:

GET FILE(SYSUTA) EOITICONCIK,L») (A(4));
END;

END;
END;
COUNT '" 1 :
TEMP NUM1 • DSLANK(NPMP);
00 WHILE{COUNT < TEMP NUM1);

COUNT = COUNT + 1: -
GET FIL"ISYSUT4) EOITI!CHKfCOUNT-l·\) (C:; .. (1),A(1»):
IF !CHK(COU~T-1) = 1 THEN 00;

EDIT(INPT WT,FACT WT)
(COL I 1 ) ,A(1 ) ,A I 10'j') ;

IF INPT WT ~- 0 THEN DO;
I • DSLANK(NX);
U - DBLANKI NY);
DO K"'1 TO ..J;

GET FILE(SYSUT4) EDIT(WT(K,l» (COL(1),AI4»;
DO L-2 TO I;

GET FILEISYSUT4) EDIT(WT(K,L» IA(4);
END;

END;
END;
GET FILE(SYSUTOI EDIT(IN?T RECH,FACT RECHl

(COL( t I ,AT1) ,A{ to) 1;
:F INPT_RECH ~z C THEN DC;

r =: DBLANK( NX I;
,J = DBLANKI NY ):
DO K=1 TO J;

GET FILE(SYSUTA) EOITIRECHIK,1» ICOL(1),A(4));
DO L=2 TO I:

GET FILEISYSU'TA) EOIT(RECHIK,L» (AlA»;
END;

END;
END:
GET FILE(SYSUTA)

IF IMOD(L,26)=0) THEN GET FILE(SYSUT4) SKIP;
END;

ENO;
END;
GET FILE(SYSUT4)
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GET FILE(SYSUT4) ED:T(NTIMICDUNT),NPNT(CDUNT),NITP(COUNT),
lTMAX (COUNT) ,
N~EC(CDUNT),NPNTMV(COUNT),NPNTVL(COUNT),

NPNTDICOUNT) ,NPOELC(CDUNT) ,NPNCHV(COUNT).
PINT(COUNT),TIMX(COUNT),TINIT(COUNT))

(COL( 1 ),10IA(4) ),3(A(5»)):
COUNT 1 • 0:
TEMP NUM2 • DBLANK(N~EC(CDUNT)):

DO WHILE(CDUNT1 < N~EC(CDUNT)):
CCUNT1 • COUNT 1 + 1;
GET FILE(SYSUT4) EDIT(IX(CDUNT,CDUNT1),IY(CDUNT.COUNT1),

~EC(CDUNT,CDUNT1),CN~ECHICOUNT,CDUNT1))

(CDL(1),2(A(2)),2(A(B))):
END:

END:
END:
CLOSE FILE(SYSUT4):

END:
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•••• 150 FOREGROUNO HAROCOPY
OSNAME·U11236C.K2.CNTL

•• "Ill
(EDJeL

eHAR(SO) VAR,
CHAR(SO) VAR,
FIXED BIN:
ENTRY (CHAR(4),CHAR(SO) VAR),

(CHAR(4),CHAR(SO) VAR,FLOAT,FLDAT),
(CHAR(SO) VAR) RETURNS(CHAR(SO) VAR):

EDJCL: PROC :
I. THE EDJCL SUBROUTINE IS USED TO EDIT THE JeL FOR THE MODEL.
·1 .

DeL ANSWER
ANSWER1
I

DCL INPUT
INPUTR ENTRY
DB LANK ENTRY

PUT FILE(SCREEN) EDIT
('NOTE: CHECK THE "DISP" ATTRIBUTE FOR THE OUTLIST AND

'GRAPH FILES.') (SKIP,A,A,SKIP,A):
ANSWER • 'y I ;

DO WHILE(ANSWER • 'Y'):
PUT FILE(SCREEN) EDIT

('THE FOLLOWING IS THE JCL') (SKIP,A):
DO 1.' TO 16 ;

PUT FILE(SeREEN) EDIT
(' ',I,') ',JeL(I» (SKIP,A,F(2),A,A(70»:

END:
PUT FILE(SCREEN) ED~T

('DO YOU WISH TO CHANGE ANYTHING (yiN) :') (SKIP,A):
CALL INPUT( 'ANS',ANSWER):
IF ANSWER· 'Y' THEN DO:

PUT FILE(SCREEN) EDIT
('ENTER THE NUMBER OF THE LINE YOU WISH TO CHANGE.',

'(ONLY ONE AT A TIME):') (A,SKIP,A):
CALL INPUTR(' INT' ,ANSWER1, 1,15):
I·DBLANK(AN5WER1):
PUT FILE(SCREEN) EDIT(JCL(I),'ENTER THE COMPLETE LINE ... :')

(SKIP,A(72),SKIP,A,SKIP,A):
CALL INPUT( 'CHAR' ,JCL(I»:

END:
END:

END:
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•••• TSO FOREGROUND HARDCOPy····
DSNAME·UI1236C.K2.CNTL (EDVAR

INIT( 'CHAR'),
INIT('INT ').
INIT( 'REAL').
INIT('NUM '),
INIT('ANS '),
INIT(") ,

EOVAR: PROC OPTIONS(EXTERNAL):
I' THE EDVAR SUBROUTINE PROMPTS FOR THE CHANGES TO THE

SINGLE VARIABLES.

00000010
00000020
00000030
00000040
00000050
00000060
00000070
OOOOOOSO
00000090
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000180
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
00000280
00000290
00000300
000OC310

?' : 00000320
00000330
00000340
00000350
00000360
00000370
00000380
00000390
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
00000480
00000490
00000500
00000510
00000520
00000530
00000540
00000550
00000560
00000570
00000580
00000590
00000600
00000610
00000620

VAR) ;

CHAR(4) STATIC
CHAR(4) STATIC
CHAR(4) STATIC
CHAR(4) STATIC
CHAR(4) STATIC
CHAR(4) STATIC
CHAR(SO) VAR.
FLOAT STATIC INIT(O),
FLOAT STATIC INIT(O).
FIXED BIN STATIC INIT(4).
CHAR(BO) VAR,
FLOAT STATIC INIT(O),
FLOAT STATIC INIT(O).
FIXED BIN,
FIXED BIN,
FIXED BIN,
FIXED BIN.
CHARi SOl VAR,
CHAR(SO) VAR.
CHAR(SO) VAR,
FLOAT STATIC INIT(O);

(CHARI SO) VAR) RETURNS(CHARISO)

'1
%INCLUDE 'B:EXTVAR.PLI';

OCL CHARACTER
INTEGER
REAL
NUMBER
ANSWER
TYPE
REPLY
UPPER RANGE
LOWER-RANGE
LEN -
VAR INFO( 10)
NUMBER1
NUMBER2
OLONUM
COUNTER
COUNTER 1
OLOPMP
PMP
TEMPC
TEMPCC
TEMPN

OCL OBLANK ENTRY
00 COUNTER = 1 TO 10;

VAR INFO(COUNTER) • ".
END; 
VERIFY'O:
VAR INFO(1) • '00 YOU WISH TO CHANGE ANY OF THE SINGLE VARIABLES
VAR-INFO(2) • 'ANYTHING OTHER THAN MATRICES (YIN):':
TYPE = ANSWER;
LEN. 1;
TEMPC • PARMGT():
IF TEMPC • 'N' THEN GO TO NOVAR;
VAR_INFO( 1) = 'T!TLE = ';
VAR INFO(2) • TITLE :
VAR-INFO(3) • 'CHANGE (YIN):';
TYPE = ANSWER;
LEN = 1:
TEMPC • PARMGT():
IF TEMPC • 'Y' THEN 00:

VAR INFO(1} = 'ENTER NEW VALUE:'
LSN-= 80 ;
TYPE = CHARACTER;
'TITLE = PARMGT( J;

END;
VAR INFO(I) • 'NX •. II NX :
VAR-INFO(2)' 'MINIMUM OF 3. MAXIMUM OF ·IINX_LMTII'··
VAR-INFO(3) = 'CHANGE (YIN):';
TYPE ::c ANSWER;
LEN. 1;
TEMPC • PARMGJ():
IF TEMPe = 'V' T~EN DO:

VAR_INFO(1) 'ENTER NEW VALUE:'
LOWER RANGE' 3:
UPPER-RANGE = NX LMT;
LEN =-4; -
TYPE .. INTE::iER:
NX = PARMGT():



END:
VAR INFO(1) • 'NY' ' I I NY :
VAR-INFO(2) • 'MINIMUM OF 3, MAXIMUM OF 'IINY_LMTII'.':
VAR-INFO(3) • CHANGE (YIN):':
TYPE' ANSWER:
LEN. 1:
TEMPC • PARMGT():
IF TEMPC • 'Y' THEN 00:

VAR INFO(1) • 'ENTER NEW VALUE:'
LOWER RANGE = 3:
UPPER:RANGE • NY_LMT;
LEN' 4:
TYPE • INTEGER:
NY • PARMGT():

ENO:
VAR INFO (1) • 'NPMAX • ' I I NPMAX
VAR-INFO(2) • 'MAXIMUM OF 98S0.':
VAR-INFO(3) • 'CHANGE (YIN), ':
TYPE' ANSWER:
LEN. 1;
TEMPC • PARMGT():
IF TEMPC • 'Y' THEN DO;

VAR INFO(1) = 'ENTER NEW VALUE,'
LEN-. 4;
TYPE • INTEGER:
UPPER RANGE • 9850:
NPMAX-' PARMGT():

END:
VAR_INFO( 1) = 'NPTPND • ' II NPTPNO
VAR INFD(2) • 'OPTIONS' 4,5.8.9,,:
VAR-INFO(3) • 'CHANGE (YIN),':
TYPE = ANSWER:
LEN" 1;
TEMPC • PARMGT():
IF TEMPC • 'Y' THEN DO:

VAR INFO( 1) • 'ENTER NEW VALUE,'
LEN-a 4;
TYPE • INTEGER:
NPTPNO = PARMGT():

ENO;
VAR INFD( 1) • 'NUMD8S = ' II NUMOBS :
VAR:INFO( 2) • 'MAXIMUM OF ' IDBS_LMT II ' . ' :
VAR INFO(3) = 'CHANGE (YIN):':
TYPE" ANSWER;
LEN" 1;
TEMPe .. PAKMGT();
OLDNUM .. NUM08S;
IF TEMPe = 'Y' THEN 00:

VAR_INFD(l) = 'ENTER NEW VALUE:'
LEN = 4:
TYPE = INTEGER:
UPPER RANGE = CBS LMT;
NUMOBS = PARMGT();

END;
NUMBERl • NUMOBS:
IF NUMBER1 > OLDNUM THEN DO:

COUNTER .. OLDNUM;
DO WHILE(COUNTER < NUMBER'):

COUNTER· COUNTER· 1;
TEMPC • COUNTER:
TEMPe = DBLANK(TEMPC);
VAR INFO(1) .. 'ENTER THE I'X~ COORDINATE OF OBSERVATION POINT.';

'VAR:INFO(2) = 'VARIABLE "IXDBS(' II TEMPC Ii 'J"
LEN" 2:
IXOBS(COUNTER) • PARMGT():
VAR_INFO( 1) = ! ENTE~ THE "y" COORDINATE OF OBSERVAT:::ON POINT.':
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00000630
00000640
00000650
00000660
00000670
00000680
00000690
00000700
00000710
00000720
00000730
00000740
00000750
00000760
00000770
00000780
00000790
00000800
00000810
00000820
00000830
00000840
00000850
00000860
00000870
00000880
00000890
00000900
00000810
00000920
00000930
00000940
00000950
00000960
00000970
00000980
00000990
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00001010
00001020
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00001040
00001050
00001060
0000'070
00001080
00001090
00001100
00001' '0
00001 '20
00001130
CQOQ114Q
00001150
00001160
00001110
00001 '80
00001190
0000'200
00001210
00001220
00001230
00001240
00001250
00001260
C0001270
0000'280



VAR INFO(2) • 'VARIABLE "IYOBS(' II TEMPC II ')" "
IYOBS(COUNTER) - PARMGT():

ENO:
END:
DO WHILE«OLDNUM > -1) & (NUMBER1 > 0»:

COUNTER - 0:
PUT FILE(SCREEN) EDIT('OBSERVATIDN WELLS')(A):
PUT FILE(SCREEN) EDIT(' WELLN X Y ')(SKIP,A):
DO WHILE(COUNTER < NUMBER1):

COUNTER - COUNTER + 1:
IF DLDNUM < COUNTER THEN PUT FILE(SCREEN) EDIT('NEW')(SKIP,A);
PUT FILE(SCREEN) EDIT(COUNTER,IXOBS(CDUNTER),IYDBS(CDUNTER»

(SKIP,X(4),F(3),X(2),A(2),X(2),A(2»;
END:
VAR INFO(1) - 'ENTER WELL NUMBER (OR 0 TO CONTINUE):':
LEN-. 2:
TYPE - INTEGER;
TEMPCC' PARMGT();
COUNTER' TEMPCC;
IF COUNTER> 0 THEN DO;

VAR INFO(1j- 'IXDBS(' II TEMPCC II ') =' II IXOBS(COUNTER)
VAR-INFO(2) • 'CHANGE (YIN):';
TYPE • ANSWER;
LEN. 1;
TEMPC • PARMGT();
IF TEMPC • 'Y' THEN DO;

VAR INFO(1) • 'ENTER NEW VALUE:'
LEN-" 2:
TYPE • INTEGER:
IXDBS(COUNTER) • PARMGT():

END;
VAR_INFD(1j- 'IYOBS(' II TEMPCC II ') =' II IYDBS(COUNTER)
VAR INFD(2) - 'CHANGE (yiN):';
TYPE' ANSWER;
LEN ,. 1:
TEMPC = PARMGT();
IF TEMPC • 'Y' THEN DO:

VAR INFO(1) = 'ENTER NEW VALUE:'
LEN-' 2;
TYPE .. INTEGER;
IYOBS(COUNTER) = PARMGT();

END;
END;
ELSE OLDNUM = -1:

END;
VAR INFO( 1) = 'NCOOES • ' II NCOnES ;
VAR-INFO(2) • 'MAXIMUM OF' INC_LMTII'.';
VAR-INFO(3) = 'CHANGE (yiN):';
TYPE a ANSWER;
LEN" 1;
TEMPC = PARMGT();
OLONUM = NCOOES:
IF TEMPC = 'yo THEN 00;

VAR_INFO( 1) = 'ENTER NEW VALUE:'
LEN = 4:
UPPER RANGE = NC LMT:
TYPE ~ INTEGER; 
NCOOES = PARMGT():

END:
NUMBER2 = NCQDES:
IF NUMBER2 > OLONUM THEN 00:

COUNTER1 .. aLD~UM + 1;
DO WHILE(COUNTERl <- NUMBER2);

TEMPC = COUNTER1:
TEMPC = 06LANK(TEMPC);
VAR_INFO(l) = 'ENTER NOOE IOENTIFICATION COOE.
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00001290
00001300
00001310
00001320
00001330
00001340
00001360
00001360
00001370
0000 13BO
00001390
00001400
00001410
00001420
00001430
00001440
00001450
00001460
00001470
00001480
00001490
00001500
00001510
00001520
00001530
00001540
00001550
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00001570
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00001610
00001620
00001630
00001640
00001650
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00001670
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00001730
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00001790
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00001650
00001860
00001870
00001880
00001890
00001900
00001910
00001920
00001930
00001940



VAR INFO(2) • 'VARIABLE "ICOOE(' II TEMPC II ')" .'.
LEN-' 2;
TYPE • INTEGER;
ICOOE(COUNTER1) • PARMGT();
VAR INFO( 1) • 'ENTER CORRESPONOING LEAKANCE (FP*2/SEC).';
VAR-INFO(2) • 'MAXIMUM LENGTH OF 10, REAL NUMBER.';
VAR-INFO(3) • 'NOTE: FT**2/SEC' GPO/FT * 1.54723 E-6';
VAR-INFO(4) • 'VARIABLE "FCTR1(' I I TEMPC I I ')" :';
LEN-' 10;
TYPE' REAL;
FCTR1(COUNTER1) • PARMGT():
VAR INFO(1) • 'ENTER CONCENTRATION FOR ICOOE (MG/L). ';
VAR-INFO(2) • 'MAXIMUM LENGTH OF '0, REAL NUMBER. ';
VAR-INFO(3) • 'VARIABLE "FCTR2(' II TEMPC II ')" :';
FCTR2(COUNTER1) .·PARMGT();
VAR INFO(l) • 'ENTER OPTION TO RETAIN RECHARGE MATRIX VALUES .'.
VAR-INFO(2)' 0) RETAIN VALUES.';
VAR-INFO(3)' 1) USE VALUE OF FCTR3.';
VAR-INFO(4) • 'VARIABLE "OVERRO(' I I TEMPC I I ')" .'.
LEN-. 2;
TYPE • INTEGER:
OVERRO(COUNTER1) • PARMGT();
IF ( OVERRO(COUNTER')·' 0' )
THEN FCTR3(COUNTER1)" 0 '.
ELSE 00 ;

VAR INFO(l) • 'ENTER RECHARGE/DISCHARGE FOR ICOOE (FT/SEC). ';
VAR-INFO(2) "NEGATIVE FOR RECHARGE, POSITIVE FOR DISCHARGE.';
VAR:INFO(3) • 'MAXIMUM LENGTH OF 10, REAL NUMBER.':
VAR INFO(4) • 'NOTE: FT/SEC' IN/YR' 26.7918 E-'O':
VAR:INFO(S) • 'ENTER VARIABLE "FCTR3(' II TEMPC II ')" :';
LEN· 10;
TYPE • REAL;
FCTR3(COUNTER1) • PARMGT();

END;
COUNTERl • COUNTER, + 1;

END;
END;
00 WHILE«(OLONUM > -,) & (NUMBER2 > 0»;

COUNTER 1 = 1;
PUT FILE(SCREEN) EOIT('NOOEIO CODES' )(X(18),A);
PUT FILE(SCREEN) EDIT
(' ICOOEN ICOOE FCTRl FCTR2 FCTR3 OVERRO')
(SKIP,A);
00 WHILE(COUNTER1 <. NUMBER2);

IF OLONUM < COUNTERl THEN PUT FILE(SCREEN) EOIT( 'NEW' )(SKIP.A);
PUT FILE(SCREEN) EOIT(COUNTER1,ICOOE(COUNTER1),FCTR1(COUNTER1),

FCTR2(COUNTER'),FCTR3(COUNTER1).OVERROICOUNTER1» (SKIP,X(6),
F(2) ,X(5) ,A(2) ,3(X(') ,A( '0» ,X(7) ,A(2»;

COUNTERl = COUNTER' + 1;
ENO;
VAR INFO(l) • 'ENTER ICOOE NUMBER (DR 0 TO CCNTINUE):':
LEN-" 2:
TYPE .. INTEGER;
TEMPCC • PARMGT();
COUNTER' • TEMPCC;
iF COUNTERl > 0 THEN CO:

VAR_INFO(1). 'ICOOE(' II TEf><PCC II ') =' II ICOOEICOUNTER1)
VAR INFO(2) = 'CHANGE (Y/N):';
TYPE" ANSWER;
LEN. 1:
TEMPC • PARMGT():
IF TEMPC = 'Y' THEN 00:

VAR_INFO( 1) • 'ENTER NEW VALUE:'
LEN" 2:
TYPE = INTEGER;
ICOOE(COUNTER1) PARMGT();
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END;
VAR INFO(1)· 'FCTR'(' II TEMPCC II ,)., II FCTR1(COUNTER1)
VAR-INFO(2) • 'CHANGE (yiN):':
TYPE' ANSWER:
~EN • I;
TEMPC • PARMGT();
IF TEMPC • 'Y' THEN 00:

VAR INFO(I) • 'ENTER NEW VA~UE:'

LEN-. 10:
TYPE • REA~;

FCTR1(COUNTER1) • PARMGT();
ENO:
VAR INFO(1)' 'FCTR2(' II TEMPCC II ,)., II FCTR2(COUNTER1)
VAR-INFO(2) • 'CHANGE (YIN): ':
TYPE' ANSWER;
LEN. 1:
TEMPC • PARMGT():
IF TEMPC • 'Y' THEN 00:

VAR INFO( 1) • 'ENTER NEW VA~UE:'

LEN-· 10:
TYPE. REAL;
FCTR2(COUNTER1) • PARMGT();

END;
VAR_INFO(I) • 'DVERRD(' I I TEMPCC I! 'J • ' I I DVERRD(COUNTER1);
VAR INFD(2J • 'CHANGE (YIN):';
TYF:'E • ANSWER;
LEN • 1:
TEMPC • PARMGT();
IF TEMPC • 'Y' THEN DO;

VAR INFO( 1) • 'ENTER NEW VA~UE:'

LEN-. 2;
TYPE • INTEGER;
OVERRD(COUNTER1) • PARMGT():

END;
IF ( OVER~D(COUNTER1)" 0' )
THEN FCTR3(COUNTER1)" 0 '.
Ei..SE 00 :

VAR INFO(1)· 'FCTR3(' II ~EMPCC II ,)., II FCTR3(COUNTER1):
VAR-INFO( 2) •
'NEGATIVE FOR RECHARGE, POSITIVE FOR DISCHARGE.
VAR INFO(3) • 'CHANGE (YIN):';
TYPE. ANSWER;
LEN • 1:
TEMPC • PARMGT();
IF TEMPC • 'Y' THEN DO;

VAR INFD( 1) • 'ENTER NEW VALUE:'
LEN-' 10:
TY~E • ~EAL;

FCTR3(CDUNTER1) PARMGT();
::ND:

END;
END;
ELSE OLDNUM • -1:

E:ND:
'JAR INFO(1)' 'S·' II S;
VAR-INFO(2) • '0 FOR ST~AOY FLOW PROBLEMS.'
VAR-INFD(3) • 'CHANGE (YIN):':
TYPE. ANSWER;
LEN = 1;
TEMPC • PARMGT();
IF TEMPe. 'V' THEN DO;

VAR_INFO(1) = 'ENTER NEW VALUE:'
LEN = 5:
TYPE"' REAL:
S • PARMGT():

END;
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00002610
00002620
00002630
00002640
00002650
00002660
00002670
00002680
00002690
00002700
00002710
00002720
00002730
00002740
00002750
00002760
00002770
00002780
00002790
00002800
00002810
00002820
00002830
00002840
00002850
00002860
00002870
00002880
00002890
00002900
00002910
00002920
00002930
00002940
00002950
00002960
00002970
00002980
00002990
00003000
00003010
00003020
00003030
00003040
00003050
00003060
00003070
00003080
00003090
00003100
00003110
00003'20
00003130
00003'40
00003150
00003160
00003170
00003180
00003190
00003200
00003210
00003220
00003230
00003240
00003250
00003260



00003270
00003280
00003290
00003300
00003310
00003320
00003330
00003340
00003350
00003360
00003370
00003380
00003390
00003400
00003410
00003420
00003430
00003440
00003450
00003460
00003470
00003480
00003490
00003500
00003510
00003520
00003530
00003540
00003550
00003560
00003570
00003580
00003590
00003600
000036'0
00003620
00003630
00003640
00003650
00003660
00003670
00003680
00003690
00003700
00003710
00003720
00003730
00003740
00003750
00003760
00003770
00003780
00003790
00003800
00003810
00003820
00003830
00003840
00003850
00003860
00003870
00003880
00003890
00003900
000039'0
00003320

THEN 00:I ICHKICOUNTERl - ,) = '"
'PUMPING PERIOO ' II PMP ;
'NTIM z ' It NiIM(COUNTER1l
'CHANGE (YIN):';

'PUMPING PERIOD' II PMP ;
'NPNT • ' II NPNT( COUNTER 1 )

• 'CHANGE (Y IN) : ' ;

WAR INFO(1) • 'NPMP • ' I I NPMP ;
VAR-INFO(2) • 'MAXIMUM OF 'I IPMP LMTI I' .';
VAR-INFO(3) • 'CHANGE (yiN):', -
TYPE' ANSWER;
LEN. 1;
OLDPMP • NPMP;
TEMPC • PARMGT():
IF TEMPC • 'y' THEN 00;

VAR INFD(1) • 'ENTER NEW VALUE:'
UPPER RANGE' PMP LMT:
LEN .-4; -
TYPE • INTEGER;.
NPMP • PARMGT()

END;
COUNTER 1 • 1;
NUMBER2 • NPMP;
OOWHI LE (COUNTER 1 • 1 I COUNTER 1 <. NUMBER2 ):

PMP .. COUNTER 1 ;
PMP • OBLANK(PMP);
IF COUNTER1 > 1 THEN 00:

VAR_INFO( 1) • 'PUMPING PERIOD ' II PMP ;
VAR_INFO(2) • 'ICHK • ' II ICHK(COUNTER'-1);
VAR INFO(3) • 'CHANGE (yiN):';
LEN-. 1;
TYPE • ANSWER:
TEMPC. PARMGT();
TEMPCC • ICHK(COUNTER1-1);
IF TEMPC • 'Y' THEN 00;

VAR INFO(') • 'ENTER NEW VALUE:'
TYPE' INTEGER:
ICHK(COUNTER1 - 1) • PARMGT();

END;
IF TEMPCC • '0' I OLDPMP < taUNTER1 THEN 00;

NTIM(COUNTERll" 0';
NPNT(COUNTER,).' 0',
NITP(COUNTER1 )., 0';
ITMAX(COUNTER1)" 0',
NREC(COUNTER1)., 0';
NPNTMV(COUNTER').' 0';
NPNTVL (COUNTER' )., 0' ;
NPNTD(COUNTER1 )., 0"
NPOELC(COUNTER1)=' 0':
NPNCHV(COUNTER' )., 0';
PINT(COUNTER').' 0 ,.
TIMX(COUNTER1)" 0"
TINIT(COUNTER,j" 0"

ENO;
END:
IF CO'JNTER 1 '" 1

VAR INFOI') •
VAR-INFO( 2) •
VA~=INFO(3) •
LEN z 1;
TYPE c ANSWER;
TEMPC • PARMGT():
IF TEMPC • 'Y' THEN DO:

VAR INFO(') • 'ENTER NEW VALUE:'
UPPER RANGE' '00:
LEN .-4;
TYPE .. INTEGER;
NTIM(COUNTER,) • PARMGT();

END:
VAR INFO(') •
VAR-INFO(2)
VAR-INFO(3)
LEN-:;a 1;
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TYPE' ANSWER;
TEMPC' PARMGT():
IF TEMPC • 'Y' THEN DO:

VAR INFD( 1) • 'ENTER NEW VALUE:'
LEN-' 4:
TYPE • INTEGER:
NPNT(CDUNTER1) • PARMGT():

END:
VAR INFD(1) • 'PUMPING PERIOD' I I PMP :
VAR-INFD(2) • 'NITP • ' :1 NITP(CDUNTERt)
VAR-INFD(3) • 'CHANGE (yiN):':
LEN-. i.
TYPE • ANSWER;
TEMPC • PARMGT():
IF TEMPC • 'Y' THEN DO;

VAR INFD(1) • 'ENTER NEW VALUE:'
LEN-. 4: .
TYPE • INTEGER:
NITP(CDUNTERt) • PARMGT():

END;
VAR INFO( 1) • 'PUMPING PERIOD ' t t PMP :
VAR-INFD(2) • 'ITMAX • ' I I ITMAX(CDUNTER1)
VAR-INFD(3) • 'CHANGE (yiN):';'
LEN-. 1;
TYPE' ANSWER:
TEMPC • PARMGT():
IF TEMPC • 'Y' THEN DO:

VAR INFO(t) • 'ENTER NEW VALUE:'
LEN-. 4:
TYPE' INTEGER:
ITMAX(CDUNTER1) • PARMGT();

END:
VAR INFD( t) • 'PUMPING PERIOD ' II PMP :
VAR-INFD(2) • 'NPNTMV • ' t I NPNTMV(COUNTER1)
VAR-INFO(3) • 'CHANGE (YIN): ':
LEN-'>! 1:
TYPE' ANSWER:
TEMPC • PARMGT():
IF TEMPe. 'V' THEN 00:

VAR INFO( 1) = 'ENTER NEW VALUE:'
LEN-" 4;
TYPE • INTEGER:
NPNTMV(CDUNTERt) • PARMGT():

END:
VAR INFor 1) = 'PUMPING PERIOD ' II PMP :
VAR-INFO(2) = 'NPNTVL • ' t I NPNTVL(COUNTER1)
VAR-INFO(3) • 'CHANGE (yiN): ';
LEN-. 1:
TYPE .. ANSWER:
TEMPe .. PARMGT();
;F TEMPC • 'Y' THEN 00:

VAR INFO(I) • 'ENTER NEW VALUE:'
LEN-. 4;
TYPE' INTEGER;
UPPER RANGE' 2:
NPNTVL(CDUNTER1) • PARMGT():

END:
VAR_INFO(I) • 'PUMPING PERIOD' t t PMP :
VAR_INFO(2) • 'NPNTD • ' t I NPNTD(COUNTER1)
VAR INFO(3) • 'CHANGE (YIN):':
LEN-. 1:
TYPE" ANSWER;
TEMPC • PARMGT():
IF TEMPC • 'V' THEN 00:

VAR INFO(t) = 'ENT:R NEW VALUE:'
LEN-z 4;
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00003930
00003940
00003950
00003960
00003970
00003980
00003990
00004000
00004010
00004020
00004030
00004040
00004050
00004060
00004070
00004080
00004090
00004100
00004110
00004120
00004130
00004140
00004150
00004160
00004170
00004180
00004190
00004200
00004210
00004220
00004230
000042~0

00004250
00004260
00004270
00004280
0000~290

00004300
00004310
00004320
00004330
00004340
00004350
00004360
00004370
00004380
00004390
00004400
00004410
00004420
00004430
00004440
00004450
00004460
00004470
00004480
00004490
0000450Cl
00004510
00004520
00004530
00004540
00004550
00004560
00004570
00004580



'PUMPING PERIOD' Ii PMP ;
'T!NIT • ' Ii TINITICOUNToRI)
'NOTE: MUST BE NONZERO.
'CHANGE (Y IN) : ';

THEN DO;
'PUMPING PERIOO ' II PMP :
'T!MX" II TIMXICOUNTER1)
'NOTE: MUST BE NONZERO.
'CHANGE (YIN):':

TYPE • INTEGER:
UPPER RANGE • 2;
NPNTOTcOUNTER1) • PARMGT():

ENO;
VAR INFO(1) • 'PUMPING PERIOD' I I PMP :
VAR-INFO(2) • 'NPOELC • ' II NPDELC(CDUNTER1)
VAR-INFD(3) • 'CHANGE (yiN): ':
LEN-. 1;
TYPE' ANSWER:
TEMPC • PARMGT():
IF TEMPC • 'Y' THEN 00;

VAR INFO(1) • 'ENTER NEW VALUE:'
LEN-. 4;
TYPE • INTEGER;
UPPER RANGE' 1;
NPDELC(COUNTER1) • PARMGT():

ENO:
VAR INFO(1)' 'PUMPING PERIOD 'II PMP;
VAR-INFO(2) • 'NPNCHV • ' II NPNCHV(COUNTER1)
VAR-INFO(3) • 'CHANGE (yiN):':
LEN-" 1;
TYPE • ANSWER;
TEMPC • PARMGT();
IF TEMPC • 'Y' THEN DO:

VAR INFO(1) • 'ENTER NEW VALUE:'
LEN-. 4;
TYPE' INTEGER;
UPPER RANGE' 2;
NPNCHV(COUNTER1) • PARMGT();

ENO'
VAR'INFO(l) • 'PUMPING PERIOO ' I I PMP ;
VAR-INFO(2) • 'PINT· ' II PINT(COUNTER1)
VAR-INFO(3) • 'CHANGE (YIN);';
LEN-. 1;
TYPE' ANSWER;
TEMPC • PARMGT();
IF TEMPC • 'Y' THEN DO;

VAR INFO( 1) • 'ENTER NEW VALUE:'
TYPE' REAL;
LEN a 5:
PINT(COUNTER1) • PARMGT():

END;
NUMSER1 • $:
IF NUMSER1 .... 0

VAR INFOI 1) •
VAR-INFOIZ)
VAR-INFO( 3) •
VAR:INFO(4) =
LEN = 1:
TYPE = ANSWER;
7~MPC = PARMGT();
IF TEMPe. 'V' THEN 00;

VAR INFD( 1) • 'oNTER NEW VALUE:'
TYPE' REAL;
LEN .. 5;
TIMX(COUNTER1) • PARMGT():

END;
VAR INFO( 1) •
VAR-INFO( 2) •
VAR-INFOI3 )
VA()NFOI4) •
LEN ,. 1;
TYPE • ANSWER;
TEMPC • PARMGT();
I F TEMPe = 'Y' THEN ao:

VAR_INFO( 1) • 'ENTER NEW VALUE:'
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00004590
00004600
00004610
00004620
00004630
00004640
00004650
00004660
00004670
00004680
00004690
00004700
00004710
00004720
00004730
00004740
00004750
00004760
00004770
00004780
00004790
00004800
00004810
00004820
00004830
00004840
00004850
00004860
00004870
00004880
00004890
00004900
00004910
00004820
00004930
00004940
00004950
00004960
00004970
00004980
00004990
00005000
000050'0
00005020
00005030
00005040
00005050
00005060
00005070
00005080
00005090
00005100
00005110
00005120
00005130
00005140
00005150
00005'60
00005170
00005180
00005190
00005200
00005210
00005220
00005230
000052010



TYPE • REAL;
LEN' 5;
TINIT (COUNTER 1) • PARMGT ( ) :

ENO;
ENO:
ELSE 00;

TIMX(COUNTER1) .' 0':
TINIT(COUNTER1) .' 0';

ENO;
VAR INFO( 1) • 'PUMPING PERIOD' II PMP ;
VAR-INFO(2) • 'NREC • ' 11 NREC(COUNTER1)
VAR-INFO(3) • 'MAXIMUM OF 'I INR LMTI I'.':
VAR-INFO(4) • 'CHANGE (Y/N):'; 
LEN-. 1:
TYPE' AN5WER:
TEMPC • PARMGT():
OLONUM • NREC(COUNTER1);
IF TEMPC • 'Y' THEN 00;

VAR INFO(1) • 'ENTER NEW VALUE:'
UPPER RANGE' NR LMT;
LEN '-4: -
TYPE' INTEGER;
NREC(COUNTER1) • PARMGT():

ENO: •
NUMBER 1 • NREClcOUNTER');
IF NUMBER1 > OLONUM THEN 00;

COUNTER • OLONUM:
00 WHILE(COUNTER < NUMBER1);

COUNTER' COUNTER + 1:
TEMPC • COUNTER;
TEMPC • OBLANK(TEMPC):
VAR INFO(1) - 'ENTER THE X COORDINATE OF THE PUMPING DR';
VAR-INFO(2) - 'INJECTION WELL.':
VAR:INFO(3) - 'VARIABLE "IX(' II TEMPC II ')" :':
LEN" 2;
TYPE - INTEGER;
IX(COUNTER1,COUNTER) - PARMGT():
VAR INFO(1) - 'ENTER THE Y COOROINATE OF THE PUMPING DR':
VAR-INFO( 2) = 'INJECTION WELL. ' :
VAR:INFO(3) - 'VAR!ABLE "IV(' II TEMPC II ')" .'.
IV(COUNTER1,COuNTER) • PARMGT();
VAR INFO(l) • 'ENTER THE RATE (FT--3/SEC).';
VAR-INFO( 2) •

- 'POSITIVE FOR PUMPING, NEGATIVE FOR INJECTiON.';
VAR INFO(3) • 'MAXIMUM LENGTH OF a, REAL NUMBER.':
VAR-INFO(4) - 'NOTE: FT--3/SEC = GAL/MIN - 0.002221S':
VAq:INFO( 5) • 'VARIABLE "REC(' II TEMPC II ')" :':.
TYPE • REAL:
LEN - S;
REC(CCUNTER1.COUNTER) - PARMGT():
TEMPN'REC(COUNTER1,COUNTER);
IF TEMPN < 0 THEN DO;

VAR INFO(') • 'ENTER THE CONCENTRATION OF THE INJECTED':
VAR-INFO(2) • 'FLUID (MG/L).';
VAR-INFO( 3) • 'MAXIMUM LENGTH OF S, REAL NUMBER. ' :
VAR:INFO(4) • 'VARiABLE "CNRECH(' II TEMPC II .)" :':
TYPE. REAL;
LEN - B:
CNRECH(COUNTER1.COUNTER) • PARMGT();

END:
ELSE CNRECH(COUNTER1,COUNTER) = 0.0':

END;
END;
DO WHILE«O~ONUM > -1) & (NUMBER' > 0);

COUNTER • 0:
PUT FILE(SCREEN) EDIT! 'PUMPING/INJECTION WELLS' )!X(7),A);
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00005250
00005260
00005210
00005280
00005290
00005300
00005310
00005320
00005330
00005340
00005350
00005360
00005310
00005380
00005390
00005400
00005410
00005420
00005430
00005440
00005450
00005460
00005410
00005480
00005490
00005500
00005510
00005520
00005530
00005540
00005550
00005560
00005510
00005580
00005590
00005600
00005610
00005620
00005630
00005640
00005650
00005660
00005670
00005680
00005690
00005100
000051'0
00005120
00005130
00005140
00005150
00005160
00005170
00005180
00005190
00005800
000058'0
00005820
00005830
00005840
00005850
00005860
00005810
00005880
00005890
00005900



PUT FILE(SCREEN) EDIT
(' WELLN X Y REC CNRECH')
(SKIP,A):
DO WHILE(COUNTER < NUMBER1);

COUNTER' COUNTER + 1;
IF OLONUM.< COUNTER THEN PUT FILE(SCREEN)

EDIT('NEW')(SKIP,A):
PUT FILE(SCREEN) EDIT(COUNTER,IX(COUNTER1,COUNTER),
IY(COUNTER1 ,COUNTER) ,REC(COUNTERl ,COUNTER) ,
CNRECH(COUNTER1,CDUNTER»(SKIP,X(4),F(2),X(1),2(X(4),A(2»,

A(10),X(1),A(10»;
END;
VAR INFO(1) • 'ENTER WELL NUMBER (OR 0 TO CONTINUE):';
LEN-. 2:
TYPE • INTEGER;
TEMPCC • PARMGT();
COUNTER' TEMPCC;

IF COUNTER> 0 THEN DO;
VAR INFO( 1) • 'PUMPING PERIOO ' II PMP ;
VAR-INFO(2) •
'lxT' II TEMPCC II ,) • ' II IX(COUNTER1,COUNTER)
VAR INFO(3) • 'CHANGE (yiN):';
LEN-. 1;
TYPE. ANSWER;
TEMPC • PARMGT();
IF TEMPC • 'Y' THEN.OO;

VAR INFO(1) • 'ENTER NEW VALUE:'
LEN-. 2;
TYPE • INTEGER;
IX(COUNTER1,COUNTER) • PARMGT();

END;
VAR INFO( 1) •
'IVT' II.EMPCC II')" II IY(COUNTER1,COUNTER)
VAR INFO(2) • 'CHANGE (YIN):';
LEN-. 1;
TYPE • ANSWER;
TEMPC • PARMGT();
IF TEMPC • 'Y' THEN DO;

VAR INFO( 1) = 'ENTER NEW VALUE:'
LEN-. 2;
TYP'E • INTEGER:
IY(COUNTER1,COUNTER) • PARMGT();

ENO;
VAR INFO( 1) •
'REe(' II TEMPCC II ') • ' II REC(COUNTER1,COUNTER)
VAR_INFO(2) = 'CHANGE (yiN):';
LEN" 1;
TYPE = ANSWER;
TEMPC = PARMGT();
IF TEMPC • 'Y' THEN 00:

VAR INFO( 1) = 'ENTER NEW VALUE:' ;
TYPE :It REAL;
LEN • 8;
REClCDUNTER1,COUNTER) • PARMGT();

ENO;
TEMPN' REC(COUNTER1,COUNTER):
IF TEMPN < 0 THEN 00;

VAR INFO(1) =
'CNRECH(' II TEMPCC II ,)., II CNRECH(CDUNTER1,CDUNTER);
VAR INFO(2) • 'CHANGE (yiN):';
LEN-" 1:
TYPE = ANSWER;
TEMPC • PARMGT();
IF TEMPC • 'Y' THEN 00;

VAR INFO( 1) • 'ENTER NEW VALUE:'
TYPE' REAL:
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00005910
00005920
00005930
00005940
00005950
00005960
00005970
00005980
00005990
00006000
00006010
00006020
00006030
00006040
00006050
00006060
00006070
00006080
00006090
00006100
00006110
00006120
00006130
00006140
00006150
00006160
00006170
00006180
00006190
00006200
00006210
00006220
00006230
00006240
00006250
00006260
00006270
00006280
00006290
00006300
00006310
00006320
00006330
00006340
00006350
00006360
00006370
00006380
00006390
00006400
00006410
00006420
00006430
00006440
00006450
00006460
00006470
00006480
00006490
00006500
00006510
00006520
00006530
00006540
00006550
00006560



LEN' S;
CNRECH(COUNTER1.COUNTER) • PARMGT();

ENO;
ENO;
ELSE CNRECH(COUNTER',caUNTER) • 0.0':

ENO;
ELSE OLONUM • -';

ENO;
END;
COUNTER' • COUNTER' + 1;

END;
VAR INFO(') • 'TOL • ' II TOL ;
VAR-INFO(2) • 'USUALLY LESS THAN ,01 "
VAR-INFO(3) • 'CHANGE (YIN): ':
TYPE' ANSWER;
LEN. 1;
TEMPC • PARMGT();
IF TEMPC • 'Y' THEN DO;

VAR INFO(1) • 'ENTER NEW VALUE:'
LEN-. 5;
TYPE' REAL;
TOL • PARMGT ( );

END;
VAR_INFO( 1) • 'POROS • ' II POROS
VAR INFO(2) • 'CHANGE (YIN);':
TYPE' ANSWER:
LEN. 1;
TEMPC • PARMGT();
IF TEMPC • 'Y' THEN DO;

VAR INFO(,) • 'ENTER NEW VALUE;'
LEN-. 5;
TyPE • REAL;
POROS • PARMGT();

END;
VAR INFO( 1) • 'BETA' ' II BETA
VAR-INFO(2) • 'CHANGE (YIN):';
TYPE' ANSWER;
LEN = 1;
TEMPC • PARMGT();
IF TEMPe a 'V' THEN DO;

L!N a 5;
VAR INFO(1) • 'ENTER NEW VALUE:'
TYPE"" REAL:
BETA' PARMGT();

END;
VAR INFO(') • 'XDEL • ' I I XDEL
VAR-INFO(2) • 'CHANGE (YIN):';
TYPE = ANSWER;
LEN" 1:
TEMPC • PARMGT():
IF TEMPe .. 'V' THEN DO;

VAR_INFO(1) = 'ENTER NEW VALUE:'
LEN = 5;
TYPE • REAL;
xoEL • PARMGT();

END:
VAR INFO( 1) = 'YOEL • ' II YDEL
VAR-INFO(2) • 'CHANGE (YIN):';
TYPE • ANSWER-i
LEN" 1;
TEMPC • PARMGT();
IF TEMPC = 'Y' THEN DO;

VAR_INFO( 1) = 'ENTER NEW VALUE: '
LEN = 5;
TYPE REAL:
YOEL • PARMGT();
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00006570
00006580
00006590
00006600
00006610
00006620
00006630
00006640
00006650
00006660
00006670
00006680
00006690
00006700
00006710
00006720
00006730
00006740
00006750
00006760
00006770
00006780
00006790
00006800
000068'0
00006820
00006830
00006840
00006850
00006860
00006870
00006880
00006890
00006900
000069'0
00006920
00006930
00006940
00006950
00006960
00006970
00006980
00006990
00007000
000070'0
00007020
00007030
00007040
00007050
00007060
00007070
00007080
00007090
00007100
00007"0
00007120
00007130
00007140
00007150
00007160
00007170
00007180
00007190
00007200
000072.0
00007220



END;
VAR INFO( 1) • 'OLTRAT • ' II OLTRAT
VAR-INFO(2) • 'CHANGE (YIN), ';
TY~E - ANSWER;
LEN • 1:
TEMPC - PARMGT();
IF TEM~C - 'V' THEN 00;

VAR INFO(1) - 'ENTER NEW VALUE,'
LEN-. 5;
TY~E - REAL;
OLTRAT • PARMGT():

ENO:
VAR INFO( 1) - 'CELOIS - ' II CELOIS ;
VAR-INFO(2) - 'VALUE BETWEEN 0 ANO 1.0 . ';
VAR-INFO(3) • 'CHANGE (YIN),';
TY~E - ANSWER;
LEN • 1:
TEMPC • PARMGT();
IF TEMPC - 'V' THEN 00;

VAR_INFO(1) - 'ENTER NEW VALUE,'
LEN· 5:
TY~E • REAL;
U~PER RANGE - 1.:
CELOIS - PARMGT();

ENO;
VAR_INFO( 1) • 'ANFCTR - ' II ANFCTR ;
VAR INFO(2) - 'USE 1.0 FOR HOMOGENEOUS AQUIFER. ';
VAR-INFO(3) - 'CHANGE (yiN),';
TYPE - ANSWER:
LEN • 1;
TEMPC - ~ARMGT();

IF TEMPC • 'V' THEN 00;
VAR INFO(l) - 'ENTER NEW VALUE,'
L.EN-·5:
TY~E - REAL;
ANFCTR - PARMGT();

ENO;
VAR INFO( 1) - 'NOECAY • ' II NOECAY
VAR-INFO(2) - 'CHANGE (YIN),';
IF NOECAY -' 0' THEN 00;

LEN-1 :
TYPE-ANSWER;
TEMPC-PARMGT( );
IF TEMPC"Y' THEN 00;

NOECAV ~ I 1';
VAR INFO(') - 'ENTER OECAY HALFLIFE (YEARS).';
VAR-INFO(2) • 'MAXIMUM LENGTH OF 10. REAL NUMBER.'·
VAR-INFO(3) • 'VARIABLE "OCYTIM"
LEN-- 10;
TYPE" REAL:
OCYTIM • ~ARMGT();

ENO;
ENO;
ELSE 00:

LEN-1 ;
TYPE-ANSWER;
TEM~C-~ARMGT() ;
IF TEM~C-'Y' THEN 00;

NOECAY - 0';
OCYTIM' ' 0, '.

ENO:
ELSE 00;

VAR INFO(l) • 'OCYTIM - ' I I OCYTIM;
VAR-INFO(2) • 'CHANGE (YIN),':
LEN;'1 ;
TYF'E-ANSWER;
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00007230
00007240
00007250
00007260
00007270
oooo72BO
00007290
00007300
00007310
00007320
00007330
00007340
00007350
00007360
00007370
00007380
00007390
00007400
00007410
00007420
00007430
00007440
00007450
oooo74GO
00007470
00007480
00007490
00007500
00007510
00007520
00007530
00007540
00007550
00007560
00007570
00007580
00007590
00007600
00007610
00007620
00007630
00007640
00007650
00007660
00007670
00007680
00007690
00007700
00007710
00007720
00007730
00007740
00007750
00007760
00007770
00007780
00007790
00007800
00007810
00007820
00007830
00007840
00007850
00007860
00007870
00007880



3') THEN DO:

o '.
O '.. ,
o '.
o '.

0') THEN DO;
0' ;

2') THEN DO:
'SORBST • ' II SORBST
'CHANGE (YIN):';

00007990
00007900
00007910
00007920
00007930
00007940
00007950
00007960
00007970
00007980
00007990
00008000
00009010
00008020
00008030
00008040
00008050
00008060
00008070
00008080
00008090
00008100
00008"0
00008120
00008'30
00008140
00008150
00008160
00008170
00008190
Ooo<i8190
00008200
00008210
00008220
00008230
00008240
00008250
00008260
00008270
00008280
00008290
00008300
00008310
00008320
00008330
00008340
00008350
00008360
00008370
00008380
00008390
00008400
00008410
00008420
00008430
00008440
00008450
00008460
00008470
00008480
00008490
00008500
00008510
00008520
00008530
00008540

TEMPCaPARMGT() ;
IF TEMPC-'Y' THEN DO:

VAR INFD(1) - 'ENTER NEW VALUE: ';
LEN-a 10;
TYPE - REAL:
DCYTIM - PARMGT():

ENDj
END,

END:
VAR INFD( 1) - 'NSOR9 - ' II NSDR9
VAR-INFD(2) - 'CHANGE (Y!N):':
LEN'; 1 :
TYPE-ANSWER:
TEMPC-PARMGT( ):
IF TEMPC-'Y' THEN DO:

VAR INFO(l) - 'ENTER NEW VALUE: ':
LEN-- 5;
TYPE - INTEGER:
LOWER RANGE - 0;
UPPER-RANGE - 3;
NSDR9-- PARMGT();

END,
IF (NSORB - '

NSDR9 - '
DENROC 
SORSOR •
SOR9ST -
SDR9AL -

END:
ELSE DO:

VAR INFO( 1) - 'DENROC - ' II DENRDC
VAR-INFO(2) - 'CHANGE (YIN):';
LEN'; 1 ;
TYPE-ANSWER:
TEMPC-PARMGT ( ) :
IF TEMPC-'Y' THEN 00;

VAR INFO(1) - 'ENTER NEW VALUE:':
LEN-·i0;
TYPE .. REAL;
DENROC - PARMGT():

!:NO;
VAR INFD( 1) - 'SDRBOR - ' II SORBOR
VAR-INFO(2) - 'CHANGE (YIN):';
LEN;'1 ;
TYPE-ANSWER:
TEMPC'PARMGT ( );
IF TEMPC-'Y' THEN DO;

VAR_INFD(1) • 'ENTER NEW VALUE:':
LEN =-10;
TYPE" REAL:
SDRBOR - PARMGT():

END:
IF (NSDRB - '

VAR INFD( 1) 
VAR:INFO(2) 
LEN-1 ;
TYPE-ANSWER:
TEMPC-PARMGT( );
IF TEMPC-'Y' THEN DO;

LEN '10:
VAR INFO( 1) - 'ENTER NEW VALUE:':
TYPE. REAL;
SORBST • PARMGT();

END;
END;
IF (NSDRB - '
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VAR INFO(I) - 'SOR8AL • ' I I SOR8AL
VAR-INFO(2) - 'CHANGE (YIN):';
LEN;1;
TYPE-ANSWER;
TEMPC-PARMGT() ;
IF TEMPC-'Y' THEN 00;

LEN -10:
VAR INFO(I) - 'ENTER NEW VALUE:';
TYPE - REAL;
SOR8AL - PARMGT();

END;
END;

ENe:
VAR_INFO(I) - 'ISOLV - ' I I ISOLV
VAR_INFO(2) - 'CHANGE (yiN):';
L.EN-, ;
TYPE-ANSWER:
TEMPC-PARMGT ( );
IF TEMPC-'Y' THEN 00;

LEN. 4;
VAR INFO,I) - 'ENTER NEW VALUE:';
TYPE - INTEGER;
ISOLV-PARMGT() ;

END;
VAR_INFO(1) - 'IHEAD - ' I I IHEAD
VAR INFO(2) - 'CHANGE (YIN):';
LEN'; 1 ;
TYPE-ANSWER;
TEMPC-PARMGT( );
IF TEMPC-'Y' THEN 00;

VAR INFO(1) - 'ENTER NEW VALUE: ';
LEN-. 4;
TYPE - INTEGER;
IHEAD-PARMGT( );

END;
VAR INFO(I) - 'FCON • ' II FCON
VAR:INFO(2) • 'CHANGE (YIN):';
L.EN- 1;
TYPE-ANSWER;
TEMPC-PARMGT ( );
IF TEMPC-'Y' THEN 00;

VAR INFO( 1) - ' ENTER NEW VALUE:';
LEN-a: 4:
TYPE • INTEGER;
FCON-PARMGT();

END;
VAR INFO(I) - 'TP - ' II TP ;
VAR:INFO(2) - 'CHANGE (YIN): ';
L.EN-' ;
TY~E·ANSWER;

TEMPC,.PARMGT() ;
IF TEMPC-'Y' THEN 00;

LEN .. 4;
VAR INFO( I) - ' ENTER NEW VALUE: ' ;
TYPE - INTEGER;
TP-PARMGT( ) ;

END;
IF (FCON -' 1') THEN DC;

VAR_INFO( I) - '8TM - ' II 8TM ;
VAR INFO(2) • 'CHANGE (yiN):';
LEN;1 ;
TYPE-ANSWER;
TEMPC-PARMGT() ;
IF TEMPC,'Y' THEN 00;

LEN :; 4;
VAR_INFO(I) • 'ENTER NEW VALUE:';
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00008550
00008560
00008570
00008580
00008590
00008600
00008610
00008620
00008630
00008640
00008650
00008660
00008670
00008680
00008690
00008700
00008710
00008720
00008730
00008740
00008750
00008760
00008770
00008780
00008190
00008800
00008810
00008820
00008830
00008840
00008850
00008860
00008870
00008880
00008890
00008900
00008910
00008920
00008930
00008940
00008950
00008960
00008970
00008980
00008990
00009000
00009010
00009020
00009030
00009040
00009050
00009060
00009010
00009080
00009090
00009100
00009110
00009120
00009130
00009140
00009150
00009160
00009110
00009180
00009190
00009200



TYPE. INTEGER:
BTM.PARMGT() :

END;
END:
ELSE arM.' 0':
%INCLUDE 'B:PARMGT.PLI':

NDVAR: END: .
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00009210
00009220
00009230
00009240
OOOC9250
00009260
00009270



00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000180
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270

(yiN):' ;00000280
00000290
00000300
00000310
00000320
00000330
00000340
00000350
00000360
00000370
00000380
00000390
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
00000480
00000490
00000500
00000510
00000520
00000530
00000540
00000550
00000560
00000570
00000580
00000590
C0000600
00000610
00000620

(EOMTRX

FOR THE AREA IS CONSTANT.':

CHAR(BO) VAR.
FIXED BIN,
FIXEO BIN.
FIXEO BIN.
FIXEO BIN,
CHAR(4) STATIC INIT('CHAR'),
CHAR(4) STATIC INIT('INT '),
CHAR(4) STATIC INIT('REA~').

CHAR(4) STATIC INIT('NUM ').
CHAR(4) STATIC INIT('ANS .).
CHAR(4) STATIC INIT(").
F~OAT STATIC INIT(O),
F~OAT STATIC INIT(O).
FIXED BIN STATIC INIT(4).
CHAR(80) VAR:
ENTRY«NX ~MT.NY ~MT) CHAR(4) VAR.
FIXED BIN7 FIXED-BIN. FIXEO BIN):

DO TEMP NUM • 1 TO 10;
VAR INFD(TEMP NUM) • ":

ENO; - -
TEMP NUM • NY:
TEMP-NUMI • NX:
VAR INFD(I) • 'DO YOU WISH TO CHANGE ANY OF THE MATRIX INPUT
TYPE' ANSWER;
LEN. 1;
REP~Y • PARMGT():
IF REP~Y • 'N' THEN GO TO NOMAT;
IF (INPT VPRM • '0') THEN 00;

IF (TP-" 0') THEN
VAR INFD(') • 'THE TRANSMISSIVITY

E~SE -
VAR INFO(1) • 'THE PERMEABI~ITY FOR THE AREA IS CONSTANT.':

VAR INFO(2) • 'CHANGE TO MATRIX (YIN): ':
TYPE. ANSWER;
REP~Y .' PARMGT ( );
IF REP~Y • 'N' THEN 00:

IF (TP .' 0' )
THEN VAR INFO(1) • 'TRANSMISSIVITY' ' II FACT_VPRM:
E~SE VAR-INFO(1) • 'PERMEABI~ITY' I I FACT_VPRM;
VAR INFO(2) • 'CHANGE (YIN):':
TYPE' ANSWER:
REP~Y • PARMGT():
IF REP~Y • 'V' T~EN 00:

VAR INFO(1) • 'ENTER NEW VA~UE:';

TYPE • REA~;
LEN· 10;
FACT_VPRM • PARMGT();

ENO:
ENO;
E~SE 00:

INPT VPRM • '1';
IF (TP .' 0') THEN

VAR INFO(1) • 'ENTER THE TRANSMISSIVITV MU~TIP~IER.';

E~SE -
VAR INFO( 1) • 'ENTER THE PERMEABI~ITV MU~TIP~IER.';

VAR INFO(2) • 'MAXIMUM ~ENGTH OF',O. REA~ NUM8ER:';
TYPE· REAL;

'1
%INC~UOE 'B:EXTVAR.P~I':

OC~ REP~Y

TEMP NUM
TEMP-NUM'
I -
~

CHARACTER
INTEGER
REA~

NUIIIBER
ANSWER
TYPE
UPPER RANGE
~OWER:RANGE
~EN

VAR INFO('O)
OC~ MTRXED

•••• TSO FOREGROUNO HAROCOPY ••••
OSNAME·Ul'236C.K2.CNT~

EOMTRX: PROC OPTIONS(EXTERNA~);
I' THE ECMATRX SU8ROUTINE IS USEO TO PROMPT FOR THE

NECESSARY INFORMATION TO MOOIFY THE MATRICES.
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00000630
oo640סס0

00000650
00000660
oo670סס0

oo680סס0

oo690סס0

oo700סס0

oo710סס0

oo720סס0

oo730סס0

oo740סס0

oo750סס0

oo760סס0

oo770סס0

. oo780סס0
00000790
oo800סס0

oo810סס0

oo820סס0

00000B30
oo840סס0

OOOOOB50
oo860סס0

.OOOOOB70
OOOOOB80
oo890סס0

oo900סס0

00000910
oo920סס0

oo930סס0

oo940סס0

oo950סס0

00000960
oo970סס0

oo980סס0

oo990סס0

OO'000סס
oo1010סס

oo1020סס

00001030
oo1040סס

00001050
00001060
00001070
oo1080סס

oo1090סס

oo1100סס

00001110
00001120
00001130
00001140
00001150
00001160
00001170
00001180
00001190
oo1200סס

00001210
00001220
00001230
00001240
00001250
00001260
00001270
00001280

LEN • 10:
FACT'VPRM' PARMGT():
IF (i'P .' 0') THEN VAR_INFO(,) •

'WHAT DO YOU WISH THE ENTIRE TRANSMISSIVITY MATRIX ':
ELSE VAR INFD(1) •

'WHAT DO YOU WISH THE ENTIRE PERMEABILITY MATRIX '.
VAR INFD(2) • 'INITIALLY SET TO?':
VAR-INFD(3) • '(MAXIMUM LENGTH OF 4):':
LEN-. 4.
REPLY' PARMGT();
DO I • 1 TO NX:
DO~·'TONY:

VPRM(~,I) • REPLY:
END:

END;
CALL MTRXED(VPRM,TEMP_NUM1,TEMP_NUM,4);

END;
END:
ELSE 00:

IF (TP .' 0') THEN
VAR INFO(l) • 'THE TRANSMISSIVITY FOR THE AREA IS A MATRIX.';

ELSE -
VAR INFO(1) • 'THE PERMEABILITY FOR THE AREA IS A MATRIX, ';

VAR INFD(2) • 'CHANGE TO CONSTANT \Y/N): ';
TYPE' ANSWER:
REPLY' PARMGT():
IF REPLY' 'Y' THEN DO;

INPT VPRM • '0"
IF (TP .' 0' i THEN VAR INFO( 1) •
'ENTER THE TRANSMISSIVITY-FOR THE AREA (FT"2/SEC), ';
ELSE VAR INFO(,) •
'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 .' 0')
THEN VAR INFO( 1) • 'nANSMISSIVITY MULTIPLIER' . II FACT_VPRM;
ELSE VAR-INFO(I) • 'PERMEABILITY MULTIPLIER. I I FACT_VPRM;
VAR INFO(2) • 'CHANGE (Y/N),':
TYPE' ANSWER:
REPLY' PARMGT();
IF REPLY' 'Y' THEN DO;

VAR INFO(1) • 'ENTER NEW VALUE: ';
TYPE • R:EAL.;
LEN· 10;
FACT VPRM' PARMGT();

END; -
VAR INFO(,) • 'OISPLAY THE MATRIX FOR POSSIBLE CHANGE (Y/N): ';
TYPE • ANSWER;
REPLY' PARMGT();
IF REPLY' 'Y' THEN CALL MTRXEO(VPRM,TEMP NUM1,TEMP NUM,4);

END; - -
END;
IF (INPT THCK • '0') THEN DO;

IF (BTM .' 0') THEN
VAR INFO(1)"THE SATURATED THICKNESS FOR THE AREA IS CONSTANT,';

ELSE -
VAR INFO(')"THE BOTTOM ELEVATION FOR THE AREA IS CONSTANT,';

VAR INFO(2) • 'CHANGE TO MATRIX (YIN), ';
TYPE. ANSWER;
REPLY' PARMGT();
IF REPLY' 'N' THEN 00;

IF (BTM =' 0') THEN
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• 'SOTTOM ELEVATION MULTIPLIER' ' II FACT_THCK:

VAR_INFO( 1) • 'SATURATED THICKNESS' ' II FACT_THCK;

• 'ENTER THE SOTTOM ELEVATION MULTIPLIER.':
'MAXIMUM LENGTH OF 10, REAL NUMBER:';

00001290
00001300
00001310
00001320
00001330
00001340
00001350
00001360
00001370
00001380
00001390
00001400
00001410
00001420
00001430
00001440
00001450
00001460
00001470
00001480
00001490
00001500
00001510
00001520

, ;00001530
00001540
00001550
00001560
00001570
00001580
00001590
00001600
00001610
00001620
00001630
00001640
00001650
00001660
00001670
00001680
00001690
00001700
00001710
00001720
00001730
00001740
00001750
00001760
00001770
00001780
00001790
00001800
00001810
00001820
00001830
00001840
00001850
00001860
00001870
00001880
00001890
00001900
00001910

I I FACT_THCK:00001920
00001930
00001940

THICKNESS FOR THE AREA IS A MATRIX.';

THICKNESS FOR THE AREA (FEET).';

YOU WISH THE ENTIRE SATURATEO THICKNESS

THE SATURATED THICKNESS MULTIPLIER.':

• ' l' ;
0') THEN
• 'ENTER

ELSE
VAR INFO( 1) • 'BOTTOM ELEVATION' ' II FACT_THCK:

VAR INFO(2) • 'CHANGE (YIN):':
TYPE' ANSWER:
REPLY' PARMGT():
IF REPLY' 'Y' THEN DO:

VAR INFO(1) • 'ENTER NEW VALUE: ';
TYPE' REAL:
LEN' 10:
FACT THCK • PARMGT():

ENO: 
ENO:
ELSE 00:

INPT THCK
IF (8TM •

VAR INFO( 1)
ELSE -

VAR INFO( 1)
VAR INFO(2) •
TYPE' REAL:
LEN' 10:
FACT THCK • PARMGT():
IF (8TM .' 0') THEN

VAR INFO(1)"WHAT DO
ELSE -

VAR INFO(1).'WHAT 00 YOU WISH THE ENTIRE BOTTOM ELEVATION '.
VAR INFO(2) • 'MATRIX INITIALLY SET T07':
VAR-INFO(3) • '(MAXIMUM LENGTH OF 3): ';
TYPE. REAL:
LEN· 3:
REPLY' PARMGT():
DOI"TONX;

DO '"' • 1 TO NY;
THCK(J,I) • REPLY:

END:
ENO:
CALL MTRXEO(THCK,TEMP_NUM1,TEMP_NUM,3);

END;
END;
ELSE DO;

IF (BTM .' 0') THEN
VAR INFO(1)"THE SATURATED

ELSE -
VAR INFO(1)"THE BOTTOM ELEVATION FOR THE AREA IS A MATRIX.';

VAR INFO(2) • 'CHANGE TO CONSTANT (YIN):';
TYPE' ANSW.R;
REPLY' PARMGT();
IF REPLY. 'y' THEN DO

INPT THCK • '0';
IF (8TM .' 0') THEN

VAR INFO( 1) •
'ENTER THE SATURATED

ELSE
VAR INFO( 1) •
'ENTER THE BOTTOM ELEVATION FOR THE AREA (FEET).';

vAR INFO(2) • ' MAXIMUM LENGTH OF '0, REAL NUMBER:';
TYPE. REAL;
LEN· 10:
FACT_THCK • PARMGT();

ENO;
ELSE 00;

IF (BTM • 0') THEN
VAR INFO(1) • 'SATURATEO THICKNESS MULTIPLIER' '

ELSE 
VAR_INFO( 1)



00001950
00001960
00001970
00001980
00001990
00002000
00002010
00002020
00002030
00002040
00002050
00002060
00002070
00002080
00002090
00002100
00002110
00002120
00002130
00002140

'00002'50
00002160
00002170
00002180
00002190
00002200
00002210
00002220
00002230
00002240
00002250
00002260
00002270
00002280
00002290
00002300
00002310
00002320
00002330
00002340
00002350
00002360
00002370
00002380
00002390
00002400
000024'0
00002420
00002430
00002440
00002450
00002460
00002470
00002480
00002490
00002500
00002510
00002520
00002530
00002540
00002550
00002560
00002570
00002580
00002590
00002600

VAR INFO(2) • 'CHANGE (YIN): ';
TYPE' ANSWER;
REPLY' PARMGT();
IF REPLY' 'Y' THEN 00:

VAR INFO(l) • 'ENTER NEW VALUE;';
TYPE' REAL:
LEN' 10:
FACT_THCK • PARMGT():

ENO:
VAR INFO(1) • 'OISPLAY THE MATRIX FOR POSSIBLE CHANGE (yiN):';
TYPE' ANSWER;
REPLY' PARMGT():
IF REPLY' 'Y' THEN CALL MTRXEO(THCK,TEMP_NUM1,TEMP_NUM,3):

END:
ENO:
IF (INPT WT • '0') THEN 00;

VAR INFO(1) • 'THE POTENTIOMETRIC HEAO FOR THE AREA IS CONSTANT. ';
VAR-INFO(2) • 'CHANGE TO MATRIX (YIN): ';
TYPE. ANSWER;
REPLY' PARMGT();
IF REPLY' 'N' THEN 00;

VAR INFO(l) • 'POTENTIOMETRIC HEAD' ' I! FACT_WT;
VAR-INFD(2) • 'CHANGE (YIN): ':
TYPE' ANSWER:
REPLY' PARMGT();
IF REPLY' 'Y' THEN DO;

VAR_INFD(l) • 'ENTER NEW VALUE:';
TYPE' REAL;
LEN· 10:
FACT WT • PARMGT();

END: -
END;
ELSE DO;

INPT WT • '1'·
VAR INFO(1) .' 'ENTER THE POTENTIOMETRIC HEAD MULTIPLIER. ':
VAR-INFO(2) • 'MAXIMUM LENGTH OF 10, REAL NUMBER: ';
TYPE' REAL;
LEN' 10;
FACT WT • PARMGT();
VAR INFO(,) • 'WHAT DO YOU WISH THE ENTIRE POTENTIOMETRIC HEAD';
VAR-INFO(2) • 'MATRIX INITIALLY SET T07';
VAR-INFO(3) • '(MAXIMUM LENGTH OF 4): ';
TYPE' REAL;
LEN. 4:
REPLY' PARMGT{);
00 I • 1 TO NX:

UO J ::iI 1 70 NY;
WT(J,I) • REPLY;

END;
END;
CALL MTRXED(WT,TEMP_NUM' .TEMP_NUM,4);

END;
ENO;
ELSE DO;

VAR INFO(1) • 'THE POTENTIOMETRIC HEAD FOR THE AREA IS A MATRIX.';
VAR-INFO(2) • 'CHANGE TO CONSTANT (yiN):';
TYPE' ANSWER;
REPLY' PARMGT{);
IF REPLY' 'Y' THEN 00;

INPT_WT. '0';
VAR INFO( 1) •

'ENTER THE POTENTIOMETRIC HEAO FOR THE AREA. ';
VAR INFO(2) • 'MAXIMUM LENGTH OF 'D. REAL NUMBER:':
TYPE = REAL;
LEN' 10:
FACT_WT • PARMGT();
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END:
EI.SE 00;

VAR INFO(ll • '~OTENTIOMETRIC HEAO MULTI~LIER • 'II FACT_WT;
VAR-INFO(2) • 'CHANGE (YIN):';
TY~E • ANSWER;
RE~LY • ~ARMGT();
IF RE~LY • 'Y' THEN 00;

VAR INFO(l) • 'ENTER NEW VALUE: ';
TY~E • REAL;
LEN' 10:
FACT_lIT • ~ARMGT();

ENe;
VAR INFO(l) • 'OIS~LAY THE MATRIX FOR ~OSSIBLE CHANGE (YIN):';
TY~E • ANSWER:
RE~LY • ~ARMGT():

IF RE~LY • 'Y' THEN CALL MTRXEO(WT.TEM~ NUM1.TEM~ NUM.4);
E~; - -

END:
IF (IN~T RECH • '0') THEN DO:

VAR INFO(l) • 'THE RECHARGE FOR THE AREA IS CONSTANT. ';
VAR-INFO(2) • 'CHANGE TO MATRIX' (yiN):':
TY~E • ANSWER;
RE~LY • ~ARMGT():

IF RE~LY • 'N' THEN 00;
VAR_INFO(l) • 'RECHARGE' , I I FACT_RECH:
VAR_INFO(2) • 'CHANGE (yiN):';
TYPE • ANSWER:
REPLY' PARMGT();
IF REPLY' 'Y' THEN 00;

VAR INFO(l) • 'ENTER NEW VALUE: ';
TYPE' REAL;
LEN· 10;
FACT RECH • ~ARMGT():

ENe: 
ENO;
ELSE 00:

INPT RECH • '1';
VAR INFO(1) • 'ENTER THE RECHARGE MULTIPLIER.':
VAR-INFO(2) • 'RECHARGE SHOULD BE NEGATIVE AND INCLUDE E-T.':
VAR-INFO(3) • 'MAXIMUM LENGTH OF 10. REAL NUMBER:':
TYPE. REAL:
LEN· 10;
FACT RECH • PARMGT():
VAR INFO(l) • 'WHAT 00 YOU WISH THE ENTIRE RECHARGE
VAR-INFO(2) • 'MATRIX INITIALLY SET T07':
VAR-INFO(3) • '(MAXIMUM LENGTH OF 4): ':
TYPE' REAL;
LEN' 4:
REPLY' PARMGT():
00 I • 1 TO NX:

OOv'lTONY;
RECH(v,I) • REPLY;

END;
END;
CALL MTRXEO(RECH.TEM~_NUM1,TEM~_NUM.4);

END:
END:
ELSE 00;

VAR INFO(l) • 'THE RECHARGE FOR THE AREA IS A MATRIX. ':
VAR-INFO(2) • 'CHANGE TO CONSTANT (YIN):':
TYPE. ANSWER;
RE~LY • PARMGT():
IF RE~LY • 'Y' THEN 00:

INPT_RECH • '0':
VAR INFO( 1) •

'ENTER THE RECHARGE FOR THE AREA (FT/SECl.':
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00002610
00002620
00002630
00002640
00002650
00002660
00002670
00002680
00002690
00002700
00002710
00002720
00002730
00002740
00002750
00002760
00002770
00002780
00002790
00002800
00002810
00002820
00002830
00002840
00002850
00002860 .
00002870
00002880
00002890
00002900
00002910
00002920
00002930
00002940
00002950
00002960
00002970
00002980
00002990
00003000
00003010
00003020
00003030
00003040
00003050
00003060
00003070
00003080
00003090
00003100
00003110
00003120
00003130
00003140
00003150
00003160
00003170
00003180
00003190
00003200
00003210
00003220
00003230
00003240
00003250
00003260



VAR INFO(2) • 'NEGATIVE NUMBER: INCLUOES E-T.';
VAR-INFO(3) • ' MAXIMUM LENGTH OF '0, REAL NUMBER;';
TYPE. REAL:
LEN. 10:
FACT RECH • PARMGT();

ENO: -
ELSE DO:

VAR INFO(') • ' RECHARGE MULTIPLIER • ' II FACT_RECH:
VAR-INFD(2) • 'CHANGE (Y/N): ':
TYPE. ANSWER:
REPLY. PARMGT():
IF REPLY. 'Y' THEN 00;

VAR INFD(~) • 'ENTER NEW VALUE:';
TYPE· REAL:
LEN. 10;
FACT RECH • PARMGT():

END: -
VAR INFO(1) • 'DISPLAY THE MATRIX FDR POSSIBLE CHANGE (Y/N):';
TYPE. ANSWER;
REPLY. PARMGT();
IF REPLY· 'Y' THEN CALL MTRXED(RECH.TEMP NUM1.TEMP NUM.4):

ENO: - -
END;
IF (INPT NODElO • '0') THEN DO;

VAR INFO(1) • 'THE NODEID FOR THE AREA IS CONSTANT. ':
VAR:INFO(2) • 'CHANGE TO MATRIX (yIN):';
TYPE • ANSWER:
REPLY' PARMGT():
IF REPLY • 'N' THEN 00:

VAR INFO(1) • 'NOOEID • ' I I FACT_NODEID:
VAR-INFO(2) • 'CHANGE (V/N):':
TYPE. ANSWER:
REPLY' PARMGT():
IF REPLV • 'V' THEN 00:

VAR INFO(1) • 'ENTER NEW VALUE:':
TVPE • REAL:
LEN. 10:
FACT NOOEIO • PARMGT():

END; -
END:
ELSE 00;

INPT NODEIe • "':
VAR INFO( 1) • 'ENTER THE NODElD MULTIPLIER. ':
VAR-INFD(2) • 'MAXIMUM LENGTH OF 10. REAL NUMBER:';
TYPE. REAL:
LEN' 10:
FACT NODEID • PARMGT():
VAR INFOll) • 'WHAT DO VDU WISH THE ENTIRE NODEID '.
VAR-INFD(2) • 'MATRIX INITIALLV SET TO?':
VAR-INFD(3) • '(MAXIMUM LENGTH OF 1): ';
TYPE. INTEGER:
LEN • 1;
REPLV • PARMGTI):
DO I • 1 TO NX:

DOJ"TDNV:
NODEID(J.I) • REPLV:

END:
END:
CALL MTRXED(NDDEID,TEMP_NUM1 ,TEMP_NUM. 1):

END:
END:
ELSE DO:

VAR INFDI') • 'THE NDDEID FOR THE AREA IS A MATRIX.';
VAR-INFO(2) • 'CHANGE TO CONSTANT IV/N):':
TYPE • ANSWER:
REPLV = PARMGTI);
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00003270
00003280
00003290
00003300
00003310
00003320
00003330
00003340
00003350
00003360
00003370
oooo33BO
00003390
00003400
00003410
00003420
00003430
00003440
00003450
00003460
00003470
00003480
00003490
00003500
00003510
00003520
00003530
00003540
00003550
00003560
00003570
00003580
00003590
00003600
00003610
00003620
00003630
00003640
00003650
00003660
00003670
00003680
00003690
00003700
00003710
00003720
OC003730
00003740
00003750
00003760
00003770
00003780
00003790
00003800
00003810
00003820
00003830
00003840
00003850
00003860
00003870
00003880
00003890
00003900
00003910
00003920



IF REPLY' 'Y' THEN DO:
INPT NODEID • '0':
VAR INFO( 1) •

'ENTER THE NooEIo FOR THE AREA. ':
VAR INFO(2) • 'BETWEEN 0 & 9, MAXIMUM LENGTH OF 1:';
TYPE • INTEGER;
LEN' 1:
FACT NDoEIo • PARMGT():

END: 
ELSE DO:

VAR INFO(1) • 'NOoEID MULTIPLIER. ' I I FACT_NoDEIo:
VAR-INFo(2) • 'CHANGE (yiN):':
TYPE. ANSWER:
REPLY' PARMGT():
IF REPLY' 'Y' THEN DO:

VAR INFO(1) • 'ENTER NEW VALUE:':
TYPE' REAL:
LEN' 10:
FACT NOoEIo • PARMGT():

END: -
VAR INFO(1) • 'DISPLAY THE MATRIX FOR POSSIBLE CHANGE (YIN): ':
TYPE • ANSWER:
REPLY' PARMGT():
IF REPLY. 'Y' THEN CALL MTRXED(NOoEID,TEMP NUM1,TEMP NUM.l):

END: - -
END:
IF (INPT CONC • '0') THEN DO,

VAR INFO(1) • 'THE CONCENTRATION FOR THE AREA IS CONSTANT. ':
VAR-INFO(2) • 'CHANGE TO MATRIX (yiN):':
TYPE. ANSWER,
REPLY. PARMGT():
IF REPLY • 'N' THEN DO'

VAR INFo( 1) • 'CONCENTRATION' ' II FACT_CoNC:
VAR:INFo(2) • 'CHANGE (YiN):':
TYPE • ANSWER:
REPLY' PARMGT():
IF REPLY' 'Y' THEN 00;

VAR_INFo(l) • 'ENTER NEW VALUE:':
TYPE • REAL:
LEN' 10:
FACT CONC • PARMGT(),

END; -
END;
ELSE DO'

INPT CONe· '1'·
VAR INFo(l) • 'ENTER THE CONCENTRATION MULTIPLIER.':
VAR-INFo(2) • 'MAXIMUM LENGTH OF 10. REAL NUMBER:':
TYPE' REAL:
LEN. 10·:
FACT CoNC • PARMGT():
VAR INFo(l) • 'WHAT 00 YOU WISH THE ENTIRE CONCENT~ATION':
VAR-INFO(2) • 'MATRIX INITIALLY SET T07',
VAR-INFO(3) • '(MAXIMUM LENGTH OF 4):':
TYPE' REAL;
LEN. 4:
REPLY' PARMGT():
00 I • 1 TO NX:

DO v • 1 TO NY;
CONC(u.I) • REPLY;

END:
END;
CALL MTRXEO(CONC.TEMP_NUM1.TEMP_NUM,4);

END:
END;
ELSE 00;

VAR_INFO(1) • 'THE CONCENTRATION FOR THE AREA IS A MATRIX."
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00003930
00003940
00003950
00003960
00003970
00003980
00003990
00004000
00004010
00004020
00004030
00004040
00004050
00004060
00004070
00004080
00004090
00004100
00004110
00004120
00004130
00004140
00004150
00004160
00004170
00004180
00004190
00004200
00004210
00004220
00004230
00004240
00004250
00004260
00004270
00004280
00004290
00004300
00004310
00004320
00004330
00004340
00004350
00004360
00004370
00004380
00004390
00004400
00004410
00004420
00004430
00004440
00004450
00004460
00004470
00004480
C0004490
00004500
00004S10
00004S20
00004530
00004540
00004550
00004560
oooo4S70
00004580



VAR INFO(2) • 'CHANGE TO CONSTANT (yiN):':
TVPE • ANSWER:
REPLV • PARMGT():
IF REPLV • 'Y' THEN 00:

INPT CONC • '0':
VAR INFO( 1) •

'ENTER THE CONCENTRATION FOR THE AREA.':
VAR INFO(2) • 'MAXIMUM LENGTH OF 10, REAL NUMBER:':
TVPE • REAL:
LEN. 10:
FACT CONC • PARMGT():

END: 
ELSE 00:

VAR_INFO(1) • 'CONCENTRATION MULTIPLIER· ' II FACT_CONC;
VAR INFO(2) • 'CHANGE (V/N):':
TVPE • ANSWER:
REPLV • PARMGT():
IF REPLY. 'V' THEN 00:

VAR INFO(1) • 'ENTER NEW VALUE:':
TYPE. REAL:
LEN· 10:
FACT CONC • PARMGT():

ENO: -
VAR INFO(1) • 'OISPLAY THE MATRIX FOR POSSIBLE CHANGE (YiN): ':
TYPE. ANSWER:
REPLY. PARMGT():
IF REPLY· 'Y' THEN CALL MTRXEO(CONC,TEMP_NUM1,TEMP_NUM,4):

END:
END:

%INCLUOE 'B:PARMGT.PLI':
NOMAT: END:
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00004590
00004600
00004610
00004620
00004630
00004640
00004650
00004660
00004670
00004680
00004690
00004700
00004710
00004720
00004730
00004740
00004750
00004760
00004770
00004780
00004790
00004800
00004810
00004820
00004830
00004840
00004850
00004860
00004870
00004880
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APPENDIX I-C

UTILITY ROUTINES
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•••• T50 FOREGROUND HARDCOPY *-**
DSNAME-UI1236C.K2.CNT" (KONI

00000010
OOOOOC20
00000030
00000040
00000050
00000060
00000070
00000080
00000090
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000180
00000190

INIT('I'B);
CHAR(I),
BIT( 1) STATIC
ENTRY,
ENTRY:

KONI: PROC OPTIONS(MAIN):
OC" CHOOSE

F"AG ON
DC" CREATE

UPDATE
00 WHI~E (F"AG_ON):

PUT EDIT('CHOOSE ACTION: C,
1) CREATE NEW DATA',
2) MODIFY EXISTING OATA',
3) ENO PROGRAM',

'(ENTER CORRESPONDING NUMBER): ')
(SKIP(3),A,4(SKIP,A»;

GET EOIT(CHOOSE)(A):
IF CHOOSE - '1' THEN CALL CREATE:
ELSE IF CHOOSE - '2' THEN CALL UPOATE:
ELSE IF CHOOSE - '3' THEN FLAG ON - 'O'B'
ELSE PUT EDIT('IMPROPER RESPONSE--TRY AGAIN.')(SKIP(2),A);

ENO:
ENO: f· KONI of

I-50



•••• TSO FOREGROUND HARDCOPY
DSNAME-U11236C.K2.CNTL

%REPLACE NX LMT BY 13.
NY-LMT BY 13.
PMP LMT BY 5,
NR LMT BY S,
NC-LMT BY 10,
OBS LMT BY S;

j- CARO 1 ";j
OCL TITLE
j- CARO 2 -j
OCL NTIM(PMP LMT)

NPMP -
NX
NY
NPMAX
NPNT(PMP LMT)
NITP(PMP-LMT)
NUMOBS 
ITMAX(PMP LMT)
NREC(NR LiiT)
NPTPND 
NCDDES
NPNTMV (PMP LMT)
NPNTVL (PMP- LMT)
NPNTD(PMP_LMT)
NPDELC (PMP LMT)
NPNCHV ( PMP- LMT )

j' CARD 3'j 
OCL PINT(PMP LMT)

TOL -
POROS
BETA
S
TIMX (PMP LMT)
TINIT(PMP_LMT)
XOEL
YOEL
DLTRAT
CELOIS
ANFCTR

1* CARD 4 -/
OCL NOECAY

NSORB
OCYTIM
OENROC
SORBOR
SORBST
SORBA~

/- CARD 5 -/
OCL I'SOLV

IHUD
FCON
TP
BTM

f' ENO OF CARO S of
OCL IXOBS(OBS_LMT)

IYOBS(OBS LMT)
IX(PMP LMT.NR LMT)
IY(PMP-LMT.NR-LMT)
REC(PMP LMT,NR LMT)
CNRECH(PMP LMT~NR LMT)
INPT VPRM - -
FACT:VPRM

_...
(EXTVAR

CHAR(BO) VAR EXTERNAL:

CHAR(4) EXTERNAL,
CHAR(4) EXTERNAL,
CHAR(4) 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(S) EXTERNAL,
CHAR(S) EXTERNAL.
CHAR(S) EXTERNAL,
CHAR(S) EXTERNAL,
CHAR(S) EXTERNAL.

CHAR(S) EXTERNAL.
CHAR(S) EXTERNAL,

CHAR(S) :XTERNAL,
CHAR(S) EXTERNAL.
CHAR(S) EXTERNAL,
CHAR(S) EXTERNAL,
CHAR(S) EXTERNAL;

CHAR(S) EXTERNAL.
CHAR(S) EXTERNAL.
CHAR( 10) EXTERNA:'.
CHAR(10) EXTERNAL.
CHAR( 10) EXTERNAL.
CHAR(10) EXTERNA:'.
CHAR(10) EXTERNAc;

CHAR(4) EXTERNAL.
CHAR(4) EXTERNAL.
CHAR(4) EXTERNAL.
CHAR(4) EXTERNAL.
CHAR(4) EXTERNA:';

CHAR(2) EXTERNA:'.
CHAR(Z) EXTERNAL.

CHAR(2) EXTERNAc.
CHAR(2) EXTERNAL.
CHAR(B) EXTERNAL.
CHAR(B) EXTERNAL,

CHAR(1) EXTERNAL.
CHAR(10) EXTERNAL.
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00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
OOOOOOBO
00000100
00000110
00000120
00000130
00000140
OOOO01S0
00000160
00000170
00000180
00000190
00000200
00000210
00000220
00000230
00000240
OOOO02S0
00000260
00000270
00000280
00000290
00000300
00000310
00000320
00000330
00000340
000003S0
00000360
00000370
000003BO
00000390
OOOOO~OO

00000410
00000420
00000430
00000440
000004S0
00000460
00000470
00000480
00000490
OOOooSOO
00000S10
00000S20
00000S30
00000S40
OOOOOSSO
00000S60
00000S70
00000S80
00000S90
00000600
00000610
00000620



VPRM(NX_LMT,NY_LMT) CHAR(A) VAR EXTERNAL, 00000630
INPT THCK CHAR(,) EXTERNAL, 00000640
FACT-THCK CHAR(10) EXTERNAL, 00000650
THCKTNX_LMT,NY_LMT) CHAR(4) VAR EXTERNAL, 00000660
INPT RECH CHAR(,) EXTERNAL, 00000670
FACT-RECH CHAR( 10) EXTERNAL, 00000680
RECHTNX_LMT ;NY_LMT) CHAR(A) VAR EXTERNAL, 00000690
INPT NOOEIO CHAR(1) EXTERNAL, 00000700
FACT-NOOEIO CHAR(10) EXTERNAL, 00000710
NOOEIO (NX_LMT ,NY_LMT) CHAR(4) VAR EXTERNAL, 00000720
ICOOE(NC_LMT) CHAR(2) EXTERNAL, 00000730
FCTR 1(NC_LMT) CHAR(10) EXTERNAL, 00000740
FCTR2(NC_LMT) CHAR(10) EXTERNAL, 00000750
FCTR3(NC_LMT) CHAR(10) EXTERNAL, 00000760
OVERRO(NC_LMT) CHAR(2) EXTERNAL, 00000770
INPT WT CHAR(1) EXTERNAL, 00000780
FACT:::WT CHAR(10) EXTERNAL, 00000790
WT(NX_LMT,NY_LMT) CHAR(4) VAR EXTERNAL, 00000800
INPT CONC CHAR(1) EXTERNAL, 00000810
FACT-CONC CHAR(10) EXTERNAL, 00000820
CONcTNX LMT,NY LMT) CHAR(A) VAR EXTERNAL, 00000830
ICHK(O:PMP_LMT) CHAR(1) EXTERNAL: 00000840

OCL veL( 16) CHAR(80) VAR EXTERNAL; 00000850
OCL VERIFY FIXEO BIN EXTERNAL; 00000860
DCL SCREEN FILE, 00000870

CRT FILE. OOOO(\~80

SYSUTA FILE. f" RUN FILE "f 00000890
FILENM CHAR(80) VAR EXTERNAL: 00000900
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•••• T50 FOREGROUND HARDCOPY
DSNAME·U11236C.K2.CNTl

••••
(PARMGT

00000010
00000020
00000030
00000040
00000050
00000060
00000070
OOOOOOSO
00000090
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000160
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
00000260
00000290
00000300
00000310
00000320
00000330
00000340
00000350
00000360
00000370
COO00380
00000390
00000400
00000410

VAR) :

INIT('

VAR) ,
VAR,FLDAT,FLDAT):

RETURNS(CHAR(SO)
CHAR(SO) VAR,
CHAR(SO) VAR,
CHARC1oo) STATIC
FIXED BIN:

(CHAR(4),CHAR(SO)
(CHAR(4),CHAR(SO)

ENTRY
ENTRY

PARMGT: PROC
DCL VAR

VAR1
STR
COUNTER

OCL INPUT
INPUTR

COUNTER' 1 :
DO WHILE(VAR INFD(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 00;

IF LENGTH(VAR) < lEN THEN
VAR - SU6STR(STR,1,

(LEN-L~NGTH(VAR»)) II VAP
IF LENGTH(VAR) > LEN THEN DO:

PUT FILE(SCREEN) EDIT
('RESPONSE TOO LONG--LENGTH MUST BE <- ',LEN)(SKIP,A,F(4)):

PUT FILE(SCREEN) EDIT
('PLEASE REENTER: ')(SKIP,A),

GOTO REENTR:
END:

END:
IF (VERIFY'1) THEN DO:

PUT FILE(SCREEN) EDIT ('VERIFY (yiN):') (SKIP,A):
CALL INPUT('ANS' ,VAR1):
IF VAR1~·'Y' THEN DO;

PUT FILE(SCREEN) EDIT ('THE'" PLEASE REENTER:' I(SKIP,A):
GDTD REENTR;

END:
END:
UPPER RANGE • C:
LOWER-RANGE • 0;
RETURN( VAR) :

END :
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•••• T50 FOREGROUND HARDCOPy····
DSNAME·Ul1236C.K2.CNTL (DATATP

DATATP: PRDC(STRING,TYPE) DPTIDNS(EXTERNAL);
/. THE DATATYP SUBROUTINE USES A FSA TO DETERMINE THE

TYPE OF DATA PASSED TO THE SUBROUTINE.
./

DCL STRING CHAR(BO) VAR,
TYPE CHAR(4),
TEMPSTR CHAR(12B) VAR,
TRANSSTR CHAR(12S) VAR,
LEVEL FIXED BIN.
COL FIXED BIN,
I FIXED BIN.
V FIXED SIN,
F S A(13,9) FIXED SIN STATIC INIT(
- - /. 1 2 3 4 5 6 7 S 9'/

/·A-Z.0-9, .-/-, Y E, S , N . 0 ./
/* 1'/ 99, 2 3 S, 9 , 99, 99, 12. 99. /'99 • CHARACTER'/
/. 2'/ 99, 2 ,3 99, 99, 99, 99, 99, 99, /* 2 • INTEGER ./
/* 3'/ 99, 3 , 99, 99, 99, 4 . 99, 99, 99, /* 3 • REAL ./
/* 4'/ 99. 5 . 99, 7 , 99, 99, 99. 99, 99, /* 4 • CHARACTER'/
/* 5 */ 99, 6 , 99, 99. 99. 99, 99, 99. 99, /* 5 * REAL EXP ./
/* 6'/ 99,'99, 99, 99, 99. 99, 99, 99, 99. /. 6 - REAL EXP ./
/. 7 */ 99, 5 • 99, 99, 99, 99, 99. 99, 99, /. 7 • CHARACTER'/
/* S */ 99, 2 , 3 , 99, 99. 99, 99, 99, 99, /. S * CHARACTER*/
/* 9 */ 99, 99, 99. 99, 99. 10, 99, 99, 99, /. 9 - YES */
/. 10 */ 99. 99, 99. 99, 99, 99, 11. 99, 99, /'10 - CHARACTER*/
/* 11'/ 99, 99. 99, 99, 99, 99, 99, 99, 99, /'1' * YES */
/* 12'/ 99, 99, 99, 99, 99, 99, 99. 99, 13. /'12 * NO ./
/. 13 */ 99. 99, 99,' 99. 99. 99, 99. 99, 99); /. 13 * NO ./

TRANSSTR * • 11111' 1111 ' II ' 11 , 1111111 ' II ' 1111111111 ' II ' 11111111111 ' ;
TRANSSTR * TRANSSTR ' 1141431 ' II '2222222222' II' 11111111111 ' ;
TRANSSTR • TRANSSTR '6' I 1'11111111' I I 'S9111' 1'7111115';
TRANSSTR * TRANSSTR ' 111 1111111 ' II ' 1111111111 ' II ' 11 11111111 ' ;
TRANSSTR ... TRANSSTR '11111111':
TEMPSTR • TRANSLATE(STRING.TRANSST_);
LEVEL-1 ;
J • LENGTH(TEMPST_);
00 1"'1 TO J.

COL _. SUSSTR (TEMPSTR. I . 1 ) :
LEVEL - F S A(LEVEL,COL):
IF LEVEL; 99 THEN QO TO LV;

END;
LV:

IF LEVEL-99 , LEVEL-' I LEVEL-4 I LEVEL-7 I LEVEL-S I LEVEL"0
THEN TYPE ... 'CHAR':

ELSE IF LEVEL-3 I LEVEL-5 I LEVEL-6 THEN TYPE = 'REAL':
ELSE IF LEVEL-2 THEN TYPE = ' tNT ';
ELSE IF LEVEL'9 I LEVEL-l1 I LEVEL*,2 i LEVEL*13 THEN TYPE' 'ANS '.
ELSE SIGNAL ERROR;

END:
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o00ooo10
00000020
oo30סס00

o00ooo40
o00ooo50
o00ooo60
o00ooo70
OOOOOOSO
o00ooo90
oo100סס0

oo110סס0

oo120סס0

oo130סס0

oo140סס0

oo150סס0

00000160
oo170סס0

OOO001S0
oo0190סס

oo0200סס

00000210
oo220סס0

oo230סס0

oo240סס0

oo0250סס

00000260
oo270סס0

000002S0
oo290סס0

oo0300סס

oo310סס0

00000320
oo330סס0

00000340
oo350סס0

oo360סס0

00000370
OO0003S0
00000390
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
000004S0
00000490



• ••• T50 FOREGROUNO HAROCOPY
D5NAME,UllZ36C.KZ.CNTL

••••
(DBLANK

THIS PROCEDURE REMOVES BLANKS FROM THE FRONT ANO BACK OF A
STRING AND CHANGES ANY LOWER CASE LETTERS TO UPPER CASE LETTERS.

00000010
·/OOOooOZO
'/OOCOC030
'/00OCOC40
·/OOOCOCSO

OCOC0060
OOOOOC70
OOOOOCBO
OOOOOC90
oo100סס0

oo110סס0

ooooo1Z0
oo130סס0

0c000140
00000150
00000160
00000170
oo180סס0

C'OCOC190
OOOOOZOO
00000Z10
00000220
00000230
00000240

. ' ');

VAR) OPTIDNS(EXTERNAL):

CHAR(BO) VAR,
CHAR(BO) VAR,
CHAR(Z6) STATIC INIT
('ABCDEFGHIJKLMNOPQRSTUVWXYZ' ),
CHAR(Z6) STATIC INIT
('ABCDEFGHIJKLMNOPQRSTUVWXYZ'),
BUILTIN,
BUILTIN;

LINE
OUT LINE
LOWER_CASE

UPPER_CASE

DCL

TRANSLATE
SUBSTR

OUT LINE' LINE;
IF OUT LINE ~. " THEN DO WHILE (SUBSTR(OUT_LINE,1,1)

OUT LINE' SUBSTR(DUT LINE,Z);
END; - -
IF OUT LINE ~. " THEN

DO WHILE(SUBSTR(OUT LINE,LENGTH(OUT LINE)) • ' ,):
OUT LINE' SUBSTR(OUT LINE,I,(LENGTH(OUT LINE)-I»;

END:·.- - -
OUT LINE' TRANSLATE(OUT LINE,UPPER CASE,LOWER CASE):
RETURN(DUT LINE): - - -

END: -

DBLANK: PROC(LINE) RETURNS(CHAR(BOl
/.
/.
/.
/.
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•••• TSO FOREGROUNO HAROCOPY ••••
DSNAME·U11236C.K2.CNTL (INPUT

INPUT: PROC(INFO_TYPE,IN_LINE) OPTIONS(EXTERNAL);
/. THE INPUT SUBROUTINE CALLS INPUTR WHICH IS USED TO READ IN

ALL INFORMATION FROM THE SCREEN AND DETERMINE THE DATA TYPE.

00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090
00000100
00000110
00000120
00000130

FLDAT) :

CHAR(41.
CHAR(80) VAR,
FLOAT,
FLOAT;

CHAR(80) VAR, FLOAT,

./
DCL INFO TYPE

IN LiNE
UP-LIMIT
LOW LIMIT

OCL INPUTR ENTRY(CHAR(4),
UP LIMIT' 1.0E+30:
LOW LIMIT' -1.0E+30:
CALL INPUTR(INFO_TYPE.IN_LINE,LOW_LIMIT.UP_LIMIT):

END:
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•••• TSO FORE~ROUNO HARDCOPY
DSNAME'Ul1236C,K2,CNTL

•• **
(INPUTR

END;
END:

INPUTR: PRDC(INFD_TYPE,IN_LINE,LDW_LIMIT,UP_LIMIT) DPTIONS(EXTERNfL);
t. THE INPUT SUBROUTINE IS USED TO READ IN ALL INFORMATION

FROM THE SCREEN AND DETERMINE THE DATA TYPE, (CALLS DATATP)

'REENTER :') (2(SKIP,A»;
END;
ELSE IF INFO_TYPE-'INT' THEN 00;

IF TEMP TYPE ~* 'INT ' THEN
PUT FILE(SCREEN) EDIT(

'INCORRECi RESPONSE. YOUR ANSwER MUST BE AN INTEGER
'(NO DECIMAL) ~EENTER :') (2(SKIP,A»;

ELSE 00;
TEMP_NUM = IN_LINE:

END;
TEMP NUM * IN LINE:

- IF TEMP TYPE = 'INT ' THEN PUT FILE(SCREEN) SKIP;
IF LOW_LIMIT> TEMP_NUM i 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),SKIP,A);

ELSE COMPLETE· '0'8;
END;
ELSE

00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000180
00000190
00000200
00000210
00000220
60000230
00000240
00000250
00000260
00000270
000002BO
00000290
00000300
00000310
00000320
00000330
00000340
00000350
00000360
00000370
00000380
00000390
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
00000480
00000490
00000500
00000510
00000520
00000530
00000540
00000550
00000560
00000570
000005BO

VAR) ,

CHAR(4),
CHAR(BO) VAR,
FLOAT,
FLOAT,
FLOAT,
CHAR(4),
BIT( 1), t* TRUE *t

VAR) RETURNS(CHAR(80)
VAR, CHAR(4»;

·t
%INCLUDE 'B:EXTVAR.PLI';

DCL INFO TYPE
IN LINE
UP-LIMIT
LOW_LIMIT
TEMP NUM
TEMP-TYPE
COMPLETE
DBLANK ENTRY(CHAR(80)
DATATP ENTRYICHAR(80)

COMPLETE· '1'8;
00 WHILE(CDMPLETE);

GET FILE(CRT) EDIT(IN LINE) (A),
IN_LINE' DBLANKIIN_LINE);
IF IN_LINE - 'EXIT' THEN STOP;
CALL DATATP(IN LINE,TEMP TYPE);
IF INFO TYPE-'CHAR' THEN-COMPLETE - 'O'B;
ELSE IF-INFO TYPE-'NUM ' THEN DO;

IF TEMP_TYPE - 'INT ' I TEMP_TYPE * 'REAL' THEN 00;
TEMP_NUM - IN_LINE:
IF LOW_LIMIT> TEMP_NUM I 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) ,SKIP,A);

ELSE COMPLETE - '0' B; .
ENO;
ELSE

PUT FILEISCREEN) EDIT(
'INCORRECT RESPONSE, YOUR ANSWER MUST BE NUMERICAL,',
'REENTER:') (2ISKIP,A»;
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oo10סס00

*/00000020
oo30סס00/*

OO40סס00/'

"/OCOOOOSO
*/o00ooo60
'/o00ooo70
"/o00ooo80
'/o00ooo90
oo100סס0/*

oo110סס0/"

oo120סס0/*
oo130סס0/*

oo140סס0/-

oo0150סס/*

'/00000160
'/00000170
oo180סס0/*

oo190סס0/*

*/00000200
oo210סס0/*

oo220סס0/*
oo230סס0/'

oo240סס0/*

oo250סס0/*

'/00000260
"/00000270
*/00000280
'/00000290

00000300
00000310
00000320
oo330סס0

00000340
00000350
OC000360
00000370
00000380
00000390
00()00400
00000410
00000420
00000430
CC0004~O

00000450
00000460
00000470
00000480
00000490
00000500
0000051C
00000520
00000530
00000540
00000550
00000560
00000570
00000580
00000590
00000600
00000610

-/00000620

') .

(MTRXED

DPTIONSIEXTERNAL):

VAR.
VAl<.
VAR.
VAR.

OUTPUT FILE TO THE SCREEN.
INPUT FILE FROM THE SCREEN.

IS A TWO DIMENSIONAL CHARACTER ARRAY.
IS THE NUMBER OF COLUMNS IN "MATRIX".
IS THE NUMBER OF ROWS IN "MATRIX".
IS THE LENGTH OF MATRIX, USEO FOR RIGHT
JUSTIFICATION.

CHAR(4) VAR,
FIXED BIN.
FIXED BIN.
FIXED BIN.
FIXED BIN.
FIXED BIN.
FIXED BIN.

·FIXED BIN.
FIXED BIN.
FIXED BIN.
FIX<D BIN.
FIXED BIN.
CHAR(4) .
CHAR(80)
CHAR(80)
CHAR(80)
CHAR(80)

CHAR(20) STATIC INIT('
BITIO;

(CHAR(80) VARl RETURNSlCHAR(80) VAR).
(CHARl80) VAR.CHAR(4».
(CHAR(4).CHAR(801 VAR):

ENTRY
ENTRY
ENTRY

GLOBAL VARIABLES:
SCREEN --------
CRT -----------

PARAMETERS IN:
MATRIX -------
COL_SIZE
ROW_SIZE
FMT_SIZE ------

MATRXED IS A LINE ORIENTED MATRIX EDITOR.

MTRXED: PROC(MATRIX,CDL_SIZE.RDW_SIZE.FMT_SIZE)
/.
/.
/.
/.
/.
/.
/.
/"
/"
/"
/"
/.
/*
/.
/" INTERNAL VARIABLES:
/. START COL CURRENT POINTER ON START OF SHOWN MATRIX.
/. ENO COL CURRENT POINTER ON END OF SHOWN MATRIX.
/* START ROW CURRENT POINTER ON START OF SHOWN MATRIX.
/. ENO ROW CURRENT POINTER ON ENO OF SHOWN MATRIX.
/. CHAR_TYP PARAMETER THAT RETURNS THE TYPE OF VARABLE
/" PASSED TO "DATATYP" (EX: CHAR,INT.REAL)
/* CURRENT_ROW -- CURRENT POINTER ON THE ROW CURRENTLY BEING
/. WORK EO ON.
/. NUMBER TEMPORARY VARIABLE.
/* ANSWER TEMPORARY VARIABLE.
/. I COUNTER
/* J COUNTER
/*
%INCLUOE 'B:EXTVAR.PLI';

DCL MATRIX(NX LMT.NY LMT)
COL SIZE - -
ROW-SIZE
FMT-SIZE
STAih COL
START-ROW
END_COL
END_ROW
CURRENT ROW
I -
J
NUMBER OF FIELDS
CHAR TYP 
NUMBER
ANSWER
BAD INFO
TEMP
BLANKS
C FLAG

DCL DBLANK
DATATP
INPUT

START COL,.1;
STAR:T-ROW-1;
END_COL"O:
END ROW*O: 
CURRENT_ROW.';
I" 1 ;
u=1 ;
NUMBER OF FIELDS=O;
C FLAG;'O'7B'

/" - .

•••• TSO FOREGROUNO HARDCOPy····
OSNAME"U11236C.K2.CNTL
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IF SUBSTR(ANSWER, 1,1) • '-' THEN 00:

I-

ANSWER' SUBSTR(ANSWER,2);

GET FILE(CRT) EDIT(ANSWER)(A);
ANSWER' OBLANK(ANSWER);

-/00000630
'/OCOC0640
-/00000650

00000660
OOCOC670
OOOOC680
00000690
OOCOC7OO
OOOOC710
OOOOC720
OOOOC730
OOOOC740
OOOOC750
OOOOC760

'/OOOOC770
'/OOCOC7BO
-/OOOOC790

OOOOC8OO
'/00000810
'/00000820
'/OOOOC830
'/OCOC0840

00000850
00000860
OOOOC870
OCOC08BO
OOOOC890
00000900
00000910
00000920
00000930
00000940
00000950
OOCOC960

'/00000970
-1000009BO
-/OCOC0990

00001000
0000'0'0
00001020
00001030

OO1040סס/*

-100001050
-/00001060

00001070
-100001080
-100001090
-/00001100

00001110
-/00001120
-100001130
-100001140
-100001150
-'00001160

00001170
000011 BO

-/00001190
-/00001200
-100001210

00001220
00001230

-100001240
-/00001250
-100001260
-100001270

000012BO

BLANKS

COL SIZE < 3 I I' OR '1
ROW:SIZE < 3 I' OR '1
FMT SIZE <' THEN 00;
PUT-FILE(SCREEN) EDIT

(' •••••• ERROR MATRIX TO BE EDITED HAS"
, NO COLUMNS, AND DR,',

NO ROWS. AND OR,',
NO LENGTH.',

ENDING ON ERROR.') (SKIP(2).5(A,SKIP»:

ENTER LOOP TO REAO FROM SCREEN AND INTERPRET COMMANDS.

REAO THE UPDATEO LINE OR CDMMANO FROM THE SCREEN, REMOVE
AND UPCASE LOWER CASE LETTERS.
REMOVE CARRIAGE RETURN, LINE FEED IF MICRO VERSION.

SET INITIAL CONOITIONS FOR END OF COLUMN ANO END OF ROW.

THE FOLLOWING CHECKS TO SEE IF THE DATA PASSED TO THE MATRIX
EDITOR IS OF THE CORRECT FORMAT IF NOT IT CORRECTS IT.

CHECK FOR ERRORS ON THE THE PARAMETERS PASSEO IN ANO PRINT
ERROR MESSAGES AND RETURN.

I-
/- "PEAL" OFF FIRST SET OF CHARACTERS ANO OETERMINE IF THEY ARE
I- A NUMBER OR NOT.
1-

/- OETERMINE IF THE LINE THAT WAS ENTERED IS AN UPDATED ROW OR
;- A COMMAND.
I- -/

I "MATRXEO"
RETURN;

END :
I'
I' THE FOLLOWING SETS UP FOR 80 COLUMN TERMINALS.
I' .

NUMBER_OF_FIELDS' 72./FLOAT(FMT_SIZE + 1);
I'
I'
I'
I'

DO I" TO COL SIZE:
DO "., TO ROW SIZE:

NUMBER. MATRIX(J,I);
NUMBER' OBLANK(NUMBER);
IF LENGTH(NUMBER) < FMT SIZE THEN

NUMBER. SUBSTR(BLANKS. "
(FMT SIZE-LENGTH(NUMBER») I I NUMBER

IF LENGTH(NUMBER) > FMT SIZE THEN
NUMBER' SUBSTR(NUMBER,1,FMT SIZE):

MATRIX(".I) • NUMBER: -
ENO:

END:
I'
I
I'

IF COL SIZE> NUMBER OF FIELOS THEN ENO_COL • NUMBER_OF_FIELOS;
ELSE ENO COL • COL SIZE7
IF ROW SIZE> 12 THEN END ROW. 12:
ELSE END ROW' ROW SIZE: -;. - -

I' WRITE THE INITIAL MATRIX TO THE SCREEN.
I'

CALL WRTSCRN;
I
I
I-

00 WHILE( "'B);
I'
I'
I-
I-
/-

I'
I'
I'

IF
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TEMP' PEAL(ANSWER):
CALL OATATP(TEMP,CHAR_TYP);
IF CHAR_TYP * 'INT ' THEN DO:

/-
/* SET CURRENT ROW (I.E ROW) EQUAL TO TEMP, AND ENTER LOOP
/* TO RESET CURRENT MATRIX ROW TO NEW VALUES.
/*

CURRENT ROW * TEMP;
DO I * START COL TO END COL:

NUMBER * PEAL(~NSWER);

/*
/* CHECK TO SEE IF "NUMBER- IS A NUMBER, PAD WITH BLANKS ON LEFT
/* SIDE (IF NECESSARY) AND ENTER IT INTO THE "MATRIX".
/* IF "NUMBER" IS A CHARACTER THEN LEAVE CURRENT VALUE OF
/* MATRIX(CURRENT_RDW,I) ALONE AND CONTINUE WITH LINE.
/*

CALL DATATP(NUMBER,CHAR TYP):
IF CHAR_TYP * 'INT ' I -/* DR */

CHAR TYP * 'REAL' THEN DO;
IF LENGTH(NUMBER) < FMT SIZE THEN

NUMBER * SUBSTR(BLANKS, "
(FMT SIZE-LENGTH(NUMBER») I I NUMBER

IF LENGTH(NUMBER) > FMT SIZE THEN
NUMBER * SUBSTR(NUMBER,1,FMT SIZE):

MATRIX(CURRENT·ROW,I) * NUM6ER,-
END: -

END;
END:
ELSE DO;

C FLAG· '1'8;
BAD INFO * 'INVALID ROW, OR COMMAND STARTING WITH .. *" . ' ;

END; -
END:

/*
/* IF IT IS NOT AN UPOATE ROW THEN CHECK TO SEE IF IT IS NULL
/- IF NOT THEN ASSUME IT IS A CDMMANO.
/*

ELSE 00;
IF SUBSTR(ANSWER,1,1) - '.' THEN

ANSWER' DBLANK(SUBSTR(ANSWER.12»;
IF ANSWER - " THEN GO TO LV;

/-
/- "PEAL" OFF THE NEXT CHARACTER STRING AND DETERMINE IF IT IS
/- A COMMAND.
/-

C FLAG· '1'6:
NUMBER*PEAL(ANSWER);
IF NUMBER"END' THEN RETURN;

i-
/- !F THE COMMAND IS SHIFT THEN "PEAL" OFF THE NEXT CHARACTER
;" STRING ANO CHECK TO SEE IF IT IS A NUMBER, IF NOT THEN
;- PROMPT FOR THE COLUMN NUMBER. THEN SET THE START C~LUMN.

/-
ELSE IF NUMBER-'S' INUMBER*'SH' INUMBER-'SHI' INUM6ER"SHIF' I

NUMBER*'SHIFT' THEN 00:
NUMBER * PEAL(ANSWER);
CALL OATATP(NUMBER,CHAR TVP);
IF CHAR TVP - 'CHAR' THEN DO:

PUT FILE(SCREEN) EDIT
('ENTER THE COLUMN NUMBER: 'J (SKIP.A):

=ALL' INPUT( 'INT '.NUMBER);
END;
START COL - NUMBER:

END; -

/- IF THE LIST COMMAND IS FOUND THE SAME PROCEDURE IS USED AS
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00001230
00001300
00001310

"/00001320
"/00001330
-/00001340
-/00001350

00001360
00001370
oooo13BO

*/00001390
*/00001400
-/00001410
*/00001420
*/00001430
*/00001440

00001450
00001460
00001470
00001480
00001490
00001500
000015'0
00001520
00001530
00001540
00001550
00001560
00001570
000015BO
00001590
00001600
00001610

*/00001620
*/00001630
-/00001640
*/00001650

00001660
00001670
00001660
00001690

-/00001700
-/00001710
-/00001720
-/00001730

00001740
00001750
00001760

-/00001770
-/00001760
-/00001790
-/00001600
"/00001810

00001620
00001830
00001840
00001850
0000186J
00001870
00001860
00001890
00001900
00001310
00001920

"/00001930
-/000019 40



-/00001950
-/00001960

00001970
00001980
00001990
00002000
00002010
00002020
00002030
00002040
00002050
00002060
00002070

*/00002080
"/00002090
-/00002'00
- /000021'0

00002120
00002130

"/00002140
-/00002150
-/00002160

00002170
"/00002'80
-/OOO0219C
"/00002200

000022'0
00002220
00002230
00002240
00002250
00002260
00002270
00002280

"/00002290
"/00002300
"/00002310

00002320
:>0002330
00002340
00002350
00002360

-/00002370
"/00002380
-/00002390
"/00002400
"/00002410
-/00002420

00002430
OO002~40

00002450
00002460
00002470
00002~80

00002490
00002500
000025'0
00002520
00002530
00002540
00002550
00002560
00002570
00002580
00002590

"/00002600

RETURNS(CHAR(Bo) VAR);

FOR THE FIRST BLANK AND REMOVES ALL OF THE
OF IT. IT THEN DEBLANKS THE SHORTTENEo STRING.
THE SHDRTTENED STRING ANO THE "SKIN" IT

THIS PROC LOOKS
STRING IN FRONT
IT THEN RETURNS
REMOVED.

ELSE BAO INFO " ' INVALID COMMAND.' :
END; -

CHECK TO SEE IF A COMMAND WAS ENTERED

WITH THE SHIFT COMMANO.

ELSE IF NUMBER-'L' INUMBER*'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 NONE OF LIST, SHIFT, DR END ARE FOUNO THEN AN ERROR
MSG IS PRINTED WHEN THE MATRIX IS RESHOWN

CALL WRTSCRN:
END;

END;

PEAL: PRoC(STRING)
/-
/
/
/
/
/-

/
/"
/-

DCL STRING CHAR(80) VAR.
SKIN CHARC8o) VAR;

DCL DB LANK ENTRY (CHAR(80) VAR) RETURNS(CHAR(80) VAR);
STRING * oBLANK(STRING);
IF ZNCEX(5T~ING.' ') = 0 THEN DO;

SKIN " STRING;
STRING • ";
RETURN(SKIN) ;

END;
SKIN " SUBSTR (STRING. , . INDEX (STRING.' .) -1) ;
SKIN" DBLANK(SKIN);
STRING = SUBSTR(STRING.INDEX(STRING.' ')+'):
STRING" oBLANK(STRING);
RETURN( SKIN) :

END;

WRTSCRN: PROC;
/-

/
/
/
/-

/
/
/-

LV: IF C_FLAG THEN 00;

SET START_CoL.START_RoW,ENo_CoL.ENo_RoW TO THERE VALID VALUES

IF START COL < 1 THEN START COL * 1;
IF START-COL> COL SIZE THEN START COL * COL SIZE
END COL; START COL + NUMBER OF FIELDS - ': -
IF END_COL> COL_SIZE THEN END_COL * COL_SIZE;
IF START_ROW < 1 THEN START_ROW * ';
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;

/"
/" REWRITE THE MATRIX ON THE SCREEN AND RESET COMMAND FLAG
/"

I
I-
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/- THE FOLLOWING PROCEOURE WRITES THE ARRARV TO THE SCREEN IN
/- THE CORRECT FORMAT FOR THAT TERMINAL IN WHICH THE USER IS
/- WORKING ON
/-
/-

OCL I FIXEO BIN.
SPACE FIXED BIN.
J FlXED BIN:

SPACE - FLOOR(FLOAT(FMT SIZE)/2.):
PUT FILE(SCREEN) EOIT('C 0 L U M N 5') (CDL(29).A);
IF FMT SIZE-1 THEN DO:

PUT FILE(SCREEN) EOIT
(, ROWS',(I 00 I-START COL TO END_COL»
(SKIP.A.40(F(2»): -

00 I-START ROW TO ENO ROW;
PUT FILEISCREEN) EDIT

(' -' .I,(MATRIX(I,J) 00 v-START COL TO ENO_COL))
(SKIP,A.F(2),X(2).40(A(2»); -

ENO:
ENO;
ELSE IF FMT SIZE-3 THEN 00:

PUT FILE(SCREEN) EDIT
(', ROWS', (l 00 I -START COL TO END_COL»
(SKIP,A.X(1),40(F(2),X(2)):

00 I-START ROW TO ENO ROW:
PUT FILEISCREEN) EOIT

(' -'.I,(MATRIX(I.v) 00 v-START COL TO ENO_COL»
(SKIP,A,F(2).X(2).40(A(4»): -

ENO:
END:
ELSE /- FMT SIZE-4 -/ DO;

PUT FILE(SCREEN) EDIT
(, ROWS' ,(1 DO I-START COL TO END_COL»
(SKIP.A.X(2).40lF(2),X(3»);

DO I-START ROW TO END ROW;
PUT FILEISCREEN) EDIT

(' -',I.(MATRIX(I.J) 00 J>START COL TO END_COL»
(SKIP.A.F(2),X(2).40(A(5»); -

END;
END;
PUT FILE(SCREEN) EOIT(

'REMEM6ER TO HIT ENTER AFTER YOU CHANGE EACH UNE. ' .
'COMMANOS ARE, SHIFT.LIST,END')
(2lSKIP,A»;

PUT FILE(SCREEN) EOIT(6AO INFO) (SKIP,A);
PUT FILElSCREEN) EOIT('. COMMAND ,') (SKIP.A):
C FLAG = '0' 6 :
sio !NFO I I.

END; 
END;

-/00002610
oo2620סס/-

-/00002630
-/00002640
oo2650סס/-

00002660
oo2670סס

oo2680סס

00002690
oo2700סס

00002710
oo2720סס

00002730
00002740
oo2750סס

00002760
00002770
oo2780סס

00002790
oo2800סס

oo2810סס

00002820
oo2630סס

c0002240
oo2850סס

00002860
oo2870סס

00002680
00002690
00002900
00002910
00002920
oo2930סס

oo2940סס

oo2950סס

00002960
00002970
00002980
00002990
00003000
00003010
00003020
00003030
00003040
00003050
00003060
00003070
00003080
00003090
00003100



•••• TSO FOREGROUND HARDCOPy····
DSNAME·U11236C.K2.CNT~ (SUBFI~

SUBFI~: PRDC DPTIDNS(EXTERNA~);
I' THE SUBFI~E SUBROUTINE IS USED TO WRITE THE DATA TO THE

INPUT DATA SET BEING CREATED OR MODIFIED FOR USE WITH THE
USGS SD~UTE TRANSPORT MDDE~, VERSION O$U 1.0.

00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000060
00000090
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000180
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
00000280
00000290
00000300
00000310
00000320
00000330
00000340
000003S0
00000360
00000370
00000360
00000390
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
000004S0
00C00490
00000500
00000510
00000520
00000530
00000540
00000550
00000560
00000570
00000S80
00000S90
00000600
000006\0
00000620

VAR) ;

FIXED BIN,
FIXED BIN,
FIXED BIN,
FIXED BIN,
FIXED BIN,
FIXED BIN,
FIXED BIN,
FIXED BIN:
RETURNS(CHAR(SO)

(CO~( 1) ,A(SO»;

EDIT(TIT~E) (CD~(I),A(SO»;

EDIT(NTIM(1),NPMP,NX,NY,NPMAX,NPNT(1),NITP(1),
'olUMDBS; ITMAX ( 1) ,.NR!C( 1), NPTPNO ,NCDDES,
NPNTMV(1),NPNTV~(I),NPNTD(1),NPDE~C(I),NPNCHV(1»

(CD~(1),17(A(4»);

EDIT(PINT(1),TD~,PDROS,BETA,S,TIMX(1),TINIT(I),

XDE~,YDE~.D~TRAT,CE~DIS,ANFCTR)

(CO~(1), 12(A(S»);
EDIT(NDECAY,NSDRB,DCYTIM,DENROC.SORBOR,SORBST,
SDRSA~)(CO~(I),2(A(S»,S(A(10»):

EOIT(ISO~V,IHEAO,FCON,TP,BTM)(CO~(1),S(A(4»);

EOITIINPT THCK.FACT THCK)
(COL(I),A(1),A(10»:

IF INPT THCK -. 0 THEN CO:
I • DB~ANK (NX) ;
J • D6~ANK(NY);

00 K-1 TO J;

END;
PUT FI~E(SYSUT4) EDIT(INPT VPRM,FACT VPRM)

(COL< 1 ) . AT 1 ) , A( 10) 1':
IF INPT VPRM ~. 0 THEN 00:

I • DB~ANK(NX);
J = D6~ANK(NY):

DO K-1 TO J:
PUT FI~E(SYSUT4) EDIT(VPRM(K,l») (CO~(1),A(4)):

DO L-2 TO i.;
PUT FI~E(SYSUT4) EOIT(VPRM(K,L» IA(4»):

END;
END:

END:
PUT FILEISYSUT4)

PUT FI~E(SYSUT4)

PUT FI~E(SYSUT4)

PUT FI~E(SYSUT4)

COUNT • 0;
TEMP NUM1 • OB~ANK(NUMOBS):

DO WHI~E(COUNT < TEMP_NUM1);
COUNT. COWNT + 1;
PUT FI~E(SYSUT4) EOIT(IXOBS(COUNT),IYOBS(COUNT»

(CO~(I),2(A(2»):

END:
COUNT • 0:
TEMP NUMI • DB~ANK(NREC( 1»:
DC WHI~E(COUNT < TEMP NUM1):

COUNT. COUNT + 1: -
PUT FI~E(SYSUT4) EDIT(IX(l,CDUNTJ,IY(I,COUNT).

REC ( 1 ,COUNT) ,CNRECH( , ,COUNT) )
(CD~(I),2(A(2),2(A(8»)):

'1
%INC~UDE 'B:EXTVAR.P~I';

DC~ COUNT
TEMP_NUMI
TEMP:"'NUM2
I
J
K
~

COUNT 1
OC~ OB~ANK ENTRY (CHAR(SO) VAR)
DO 1" TO 16;

PUT FI~E(SYSUT4) EDIT(JC~(I»

ENO;
PUT FI~E(SYSUT4)

PUT FI~E(SYSUT4)
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PUT FILE(SYSUT4) EOITITMCK(K,1) (COLC1),A(3»:
00 L-2 TO I:

PUT FILE(SYSUT4) EOIT(TMCK(K,L) (A(3)1:
IF (MOO(L,26)=0) THEN PUT FILE(SYSUT4) SKIP;

END:
END;

;NO:
PUT FILE(SYSUT4) EOIT(INPT WT,FACT WT)

(COL(') ,Ar,) ,A( '0»;
IF INPT WT ~= ° THEN 00;

I • DBLANK ( NX ) ;
U = 06LANK(NY);
00 K=' TO U;

PUT FIL;(SYSUT4) EOIT(WT(K,'» (COL('),A(4»;
DO V-2 TO I:

PUT FILE(SYSUT4) (WT(K,L» (A(4»:
END;

END:
END:
OUT FILElSYSUT4l ED!7(INPT RECH.FA:T RECHI

(COLI,) ,A(1) ,A( '011-:-
IF INP7 RECH ~= C THEN DO;

I = OBLANK(NX);
J - 06LANK (NY):
00 K-1 TO J;

PUT F1LE(SYSUT4) EOIT(RECH(K,1) (COL(1J,A(4);
DO L=2 TO !;

PUT FILE(SYSUT4) EDITIRECH(K,L» (AI4);
ENO:

END:
END:
PUT FILE(SYSUi4J EOIT(IN?T NOOEID,FACT NOOEIO)

(COL(1),A(1),A('O»; -
IF INPT_NOOEID ~. 0 THEN DO:

:i: = DBLANKlNX);
J = DB LANK (NY, ;
aD K'"=1 TO J;

PU7 FI~E(SYsur.<J.) EOITINOOEID(K.1',) (C:::"(1),A(1));
DO L=2 TO I;

PUT FIL;(SYSUT4) ODlT(NOOEIOIK,L» (A!1);
END;

END;
END;
COUNT • 0:
TEMP NUM1 = DBLANK(NCODESl;
DO WHILE(COUNT < TEMP NUM1);

caUNT = COUNT. 1; -
~UT F!L~( 5YSW74) EOIT(:COOE(COUNT).FCT~'(COUNT).FCT~2(C::UNT),

FCTR3ICCUNTJ,OVERRO(COUNT»
ICOL('),A(2),3IA('0)J .• 12)';

,NO;
PUT F:LE{SYSU74j E~:~(rNPT CONe,FACi CONe)

(COLI' J ,A(' I,AI '0J J-:-
IF INPT CONe ~. 0 THEN DC:

I = OBLANK( NX);
U - 06LANK(NY):
DO K-1 TO J;

PUT FILEISYSUT~) EOI7ICONCIK,'») (COL( '),A(~I):

DO l=2 TO !;
PUT FILE(SYSUT<) E:ITIOONC(K,L)) (AI4));

END;
END;

ENO;
::CUNT = 1
TEMP NUM1 = OSLANK(NPMP);
00 WH:LE(C~UNT < TEMP_NUM1);
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00000630
00000640
00000650
00000660
00000670
('0000630
00000690
00000700
000007'0
00000720
00000730
0000074C'
00000750
00000760
oo770סס0

00000780
00000790
0000080C
000008'0
0000082C
00000830
00000640
00000850
00000860

'00000870
00000880
00000690
0000090C
000009'0
00000920
00000930
00000940
00000950
00000960
000009;0
00000980
00000990
oooo~coo

00001010
00001020
00001030
00001040
00001050
00001060
00001070
00001080
0000'090
00001100
000011 '0
OCOO~120

oooo~ ~ 3;:)
0000 ~ '.10
oooo~ 150
00001160
00001170
0000' '80
00001190
0000'200
000012 1 0
00001~20

OOOC~~30

OOOO~2~O

COOO~25C

0000'260
00001270
00001230



COUNT: COUNT· 1;
PUT FIUElSYSUT4) EDIT(ICHK(COUNT-,) (COl-('),AIO);
IF ICHK(COUNT-,) • , THEN DO;

PUT FIUE(SYSUT4) EDITINTIM(COUNT),NPNT(COUNT),NITP(COUNT),
ITMAX (COUNT) ,
NREC(COUNT),NPNTMV(COUNT),NPN~VU(COUN~),

NPNTO(COUNT),NPOEUC(COUNT),NPNCHVICDUNTI ,
PINT(COUNT),TIMX(COUNT),TINI~(COUNT) )

ICOU(' ),'0IA(4),3(AI5));
COUNT' '" 0:
TEMP NUM2 = DBUANK(NREC(COUNT»;
00 WHIUEICOUNT, < NRECICOUNT));

COUNT' = COUNT' • 1;
PUT FIUEISYSUT4) EDITlIXlCDUNT,COUNT, ),IYICOUNT,COUNT,),

REClCDUNT,COUNT'J,CNRECHICOUNT,COUNT')
I CO LI , ) , 2 I A( 2 ) ) , 2 ( A( 8 ) ) ) ;

END;
EN~:

END;
C~OSE =ILE(SYSUT~):

::NO;
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00001290
0000'300
0000'3'0
0000'320
00001330
0000'340
0000'350
0000'360
0000'370
00001380
00001390
00001400
000014'0
0000'420
0000'430
0000'440
0000'450
0000146C
0000'470
0000'480
00001490



APPENDIX II

DEFINITION OF SELECTED PLil PROGRAM VARIABLES
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ANSWER

ANSWERl

C-FLAG

CHARACTER

COL

COLSIZE

COMPLETE

COLM', COLM'l,
COUNTER, COUNTERl

CRT

FLAG

FMT-SIZE

INFO_TYPE ,TYPE ,
TEMP_TYPE, CHAR..TYP

INTEGER

L8'4

LEVEL

LINE ,STRING,
OUT_LINE, IN_LINE

LOWER_CASE

LOWER..RANGE,
LOW_LIMIT,
LOWl_LIMIT

Contains identifier, ANS; except in GTJCL and
EDJCL, then receives the results fr~m INPUT.

Character variable that receives the results from
INPUT .

Indicates a MATRXED command was received.

Character variable that contains identifier, CHAR.

Represents the columns of F_S-A in DATATYP.

Number of columns in MATRIX array in MATRXED.

Indicates when the data received is accepted in
INPUT .

Used as inc~emental counters for multiple pumping
periods, NUMOBS, NREC, NCODES, etc.

Identifier for terminal to provide input.

Pointer to row in MATRIX array being modified in
t"ATRXED.

Current pointer to last column of MATRIX to be
displayed in MATRXED.

Current pointer to last row of MATRIX to be
displayed in MATRXED.

Indicates if entry to INPUT occurred at the
external entry point, INPUTR.

Length of each element of MATRIX array in MATRXED.

Contains variable identification characteristics.

Character variable that contains the identifier,
INT.

Contains maximum length for response in INPUT.

Represents rows of F_S-A in DATATYP routine.

Used in util ity routines to receive data passed to
the routines.

Contains lower case alphabetic characters.

Contains mini~um value for response in INPUT.
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NUMBER

NUMBER!, NUMBER2

NX-LMT

OLDNUH

Pt1P

REAL

REPLY

SCREEN

SKIN

START-COL

START-ROt.

STR

SYSUT4

Two-dimensional character array used in '1ATR;<;ED.

tl5:; imum number 01' NCODES. Se t b;. '{REPLACE
statement in EXTVAR.

Maximum number of recharges and injection wells.
Set by ;{REPLACE statement in EXT'v'AR.

Character variable that contains the identifier,
NUN; except in MATRXED, then a temporary character
var iabl e.

Number of columns to display at a time in MATRXED.

Used to translate character data to numeric data.

Maximum number of nodes in X direction. Set by
%REPLf,CE statement in ~XTVAR.

Maximum number of nodes in Y direction. Set by
;{REPLACE s ta teme ntin EXTVAR. '

Maximum number of nodes in observation wells.
Set by %REPLACE statement in EX~JAR.

Used in ED\}AR I~h en number of pumping periods, NREC,
NUl10BS, NCODES are changed.

Con ta ins character I..JallJ e for pumping period being
modified in EDVAR.

Maximum number of pumping periods. Set by
%REPLACE statement in 8(TVAR.

Character variable that contains ·he identifier,
REAL.

Receives value from PARMGT.

Number of rows in r1ATRIX arral ,n MATRXED.

Identifier for terminal to receive output.

Substring returned to r1ATRXED by PEAL.

Current pointer to first column of ,·1ATRIX to b.
displayed in MATRXED.

Current pOinter to first rocy of t'1ATRI;( to be
displayed in MATRXED.

Contains blanKs, used cyhen forcing data to the
proper format size.

File identifier f'Jr inout dan set t,eing de'Hioped.
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T81PC

T81PCC

T81PN

T81P-NUM

T81P-N1.l11

T81P-NUM2

T81PSTR

TRFi'lSSTR

Tempo~a~y sto~age fo~ cha~acte~ data.

Tempo~a~Y that contains old cha~acte~ data when
pumping pe~iods, NREC, ~!UMOBS, NCODES a~e changed.
Tempo~a~y sto~age fo~ nume~ic data.

Contains intege~ value for NY in GTMATRX and
EOMATRXj. othe~wise numeric value of data ~ead by
INPUT.

Contains intege~ value fo~ NX in GTMATRX and
EDMATRX; othe~wise nume~ic value of data ~ead by
INPUT.

Intege~ counte~.

Used in DATATYP ~outine to contain st~ing ~et/J~ned

f~om the builtin TRANSLATE ~outine.

Used in DATATYP ~outine as patte~n fo~ use in the
builtin TPANSLATE ~outine.

UPPER-CASE Contains uppe~ case alphabetic cha~acte~s.

UPPER-RANGE, Contains maximum value fo~ ~esponse in INPUT.
UP_LIHIT,UPI_LIHIT

VAR,VARI Receives cha~acte~ data ~ead by INPUT.

VAR-INFO Cha~acte~ a~~ay that contains messages to display
on SCi'een.

VERIFY Intege~ flag fo~ Ve~ify option.
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--------- ----------
Card

Image

I

Column

1-80

Format

IOA8

Variable

TITLE

Definition

Description of problem

------------------------------------------------------._-------------------

2 1- 4

5- 8

9-12

13-16

17-20

21-24

25-28

29-32

33-36

37-40

41-44

45-48

14

14

14

14

14

14

14

14

14

14

14

14

NTIM

NPMP

NX

NY

NPMAX

NPNT

NITP

Nl.t10BS

ITHAX

NREC

NPTPNO

NCOOES

II 1-2

Maximum number of time steps in
a pumping period (limit=IOO)*.

Number of pumping periods.
Note that if NPMP) I , then data
set 10 must be completed.
(l imj t=50) *•

Number of nodes in x direction
( lim i t=60>* •

Number of nodes in y direction
(l imit=60)*.

Maximum number of particles
(1 imi t=9850)*.

Time-step interval for printing
hydraul ic and chemical outl'ut
data.

Number ot iteration parameters
(usually 4(=NITP(=7).

Number of observation points to
be specified in a foll~4ing data
set (1 imit=5H.'

Maximum allowable number of
iterations in ADIP or SIP (usually
100 (=ITHAX(=200).

Number of pumping or injection
wells to be specified in a
following data set (l imi t=50)*.

Initi<ll number of particles
per node (options=4,5,8,9).

Number of node identification
codes to be specified in a
following data set (1 imit=IO)*.



Card
Image

Col umn Format Variable

-=====

Definition

-=======--===

49-52 14 NPNTMV Particle movement interval
(IHOV) for printing chemi:al
output data. (Specify 0 to print
only at end of time steps).

53-56 14 NPNTVL Option for printing computed
velocities (O=do not print;
l=print for first time step;
2=print for all time steps).

57-60 14 NPNTO" Option for printing computed
dispersion equation coefficients
(option definition same as for
NPNTVL> •

61-64 14 NPOElC Option for printing computed
changes in concentration (O=do
not print; l=print).

65-68 14 NPNCHV Option to punch velocity data
(option definition same as
for NPNTVl). When specified,
program will punch on unit 7
the velocities at nodes.

Effective porosity.

Pumping period in years.

Convergence criteria in AOIP
(usually TOl{=O.O!).

Storage coefficient (set S=O
for steady flow problems).

for
TIHX

Time increment multiplier
transient flow problems.
is disregarded if 5=9.

Characteristic l~ngth, in feet
(=longitudinal dispersivity).

BETA

S

paRaS

TIHX

PINT

Tal

3 1- 5 G5.0

6-10 G5.0

11-15 G5.0

16-20 G5.0

21-25 G5.0

26-30 G5.0

31-35 G5.0 TINIT Size of initial time step in
seconds. TINIT is disregarded
if 5=0.

I I 1-3



Card Column Format Variabl~ D~finition

Image --- - - -=============

36-40 G5.0 XDEl Width of finit~-differenc~ c~ 11
in x dir~ction. in feet.

41-45 G5.0 YDEl Width in finit~-differenc~ ce 11
in y direction, in f~et.

46-50 G5.0 DlTRAT Ra t i0 of transverse to long i tud-
inal dispersivity.

51-55 G5.0 CElDIS Max imum cell distance per par-
ticle move (value between 0 and
1.0) •

56-60 65.0 ~FCTR Rat i0 of T(yy) to T(xx).

4 1- S

6-10

11-20

21-30

31-40

41-50

IS

IS

FIO.a

FIO.O

FIO.O

FIO.O

NOECAY

NSORB

DCYTIM

DENROCK

SORBQR

SORBST

111-4

If NDECAY=I decay will be simu
lated, if NDECAY=O decay will not
be simulated.

If NSORB=I sorption will be
simulated using a I inear solver,
if NSORB=2 sorption will be
simulated using the langmuir
so lver, if NSORB=3 sorp t ion 101 ill
be simulated using the Freundl ich
solver, if NSORB=O sorption will
not be simulated.

If NDECAY=I, CCYTIM=decay half
1 i fe, in years. If NDECAY=O,
DCYTIM=O.

If NSORB=I,2, or 3, DENROCK=density
of aqu ifer in gm/cm3. If
NSDRB=O, DENROC=O.

If NSORB=I,2, OR 3, SORBQR is the
val ue of Kd, in m1/g. If NSORB=O,
SORBQR=O.

If NSORB=2, SORBST is the sorbtion
saturation value for the langmuir
solver. If NSORB=O, I, or 3,
SORBST=O.



D@f in i t ion

===========--=======---====--=

Var i ableFormatColumnCard
Imagl!
=~=====--

51-60 FIO.O SORBAL If NSOR8=3, SORBAL is thl! value of
alpha for the Fr@undlich isotherm,
if NSOR8=O,I, or 2, SORBAL=O.

--------------------------------------------------------------------------

5 1- 4 14 IS0LV ISOLV=O for ADIP algorithm and
ISOLV=1 for SIP algorithm.

5- B 14 IHEAD IHEAD=O for
simulation.
simul at ion.

so1ute transpor t
IHEAD=1 for only head

9-12 14 FCctl FCON=O for confinl!d aquifl!r
simulation. FCctl=1 for unconfin@d
aquifl!r simulation.

13-16 14 TP TP=1 for hydraul ic conductivity
input. TP=O for transmissivity
input.

17-20 14 BTH BTN=1 for bottom @ll!vation input
(unconfinl!d aquifl!r simulation).
BTN=O for saturatl!d thicknl!ss
input.
(BTN=O if FCON=O.)

S@@ footnotes at end of table.
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2

3

Number of
card image~

Value of NLtfOBS
(limit=5l*

Value of NREC
(1 imi t=50l*

a .1

b.VaJue of NY
times the
ce iIi ng of
NX/20
(1 imi t=180l*

Format

212

212,
2G8.2

11 ,
610.0
20G4.1

Variable

IXOBS,IYOBS

IX,IY,REC,
CNRECH

INPT_UPRM,
FACLVPRM
VPRM

111-6

Definition

x and y coordinates of
observation points.
This data set is el imi
nated jf NUHOBS is
specified as =0.

x and y coordinates of
pumping (+) or injec
tion (-) wells, rate in
ft 3/s, and if an
injection well, the
concentration of injec
ted water. This data
set is el iminated
if NREC=O.

Parameter card for
transmissivity or
hydraulic conductiv'ty.
If TP=O, array for
temporary storage of
transmissivity data, in
H Vs. If TP=I, array
for temporary storage
of hydrau J ic
conductivity data,
i n HIs • For an
anisotropic aquifer,
read in values of
T(xx) and the program
wi 11 adjust for aniso
trophY by multiplying
T(yy) by ANFCTR.



Data
set

4

5

6

7

Number of
card images

a .1

b.Value of NY
times the
ceiling of
NX/26
(1 imi t=180l*

a .1

b.Value of NY
times the
ceiling of
NXl20
(l imi t=180) *

a .1

b .Va 1ue of NY
times the
ce iIi ng of
NX/20
(1 imi t=180)*

a.1

b,Value of NY
( 1imi t=60) *

Forma t

I 1 ,
Glo.,O
26G3.0

I 1 ,
GIO.O
20G4.0

II,
GIO.O
20G4.1

11 ,
Gl0.0
60 II

Val' iabl e

INPT_THCK,
FACT_THCK
THCK

INPT_Wi ,
FACT-Wi
Wi

INPT_RECH,
FACT-RECH
RECH

INPT..NODEID
FACT..NODEID
NODEID

II 1-7

Definition

Parameter card for
THICK. Saturated
thickness or bottom
elevation of aquifer,
in fee t. If BTM=O,
array for storage of
saturated thickness.
If BTM=I, array for
temporary storage of
bottom elevation.

Parameter card for
WT. Initial wahr
table or potentio
metric elevation, or
constant head in
stream or source
bed.

Farameter card for
RECH. Diffuse recharge
(-) or discharge (+),
in His.

Parameter card for
NODEID, Node identifi
cation matrix (used to
define constant-head
nodes or other boundary
cond it ions and
stresses) •



---------- --_._-----
Data

se t

8

9

10

Number of
card images

Va I ue of NCOOES

(limit=10)*

a .1

b.Value of NY
times the
ceil ing of
NX/20
(l imi t=180)*

Forma t

12,
3610.2
12

11,
610.0
2064.0

Var iabl e

ICODE , FCTR1,
FCTR2,FCTR3,
CNERRD

INPT_CONC
FACT-CONC
CONC

I I 1-8

Oef i nit ion

Instructions for using
NODEID array. When
NODEID=ICODE, progra,m
sets leakance=FCTRI,
CNRECH=FCTR2, and if
CNERRD is nonzero,
RECH=FCTR3. Set
~jERRD=O to preserve
values of RECH
specified in data
set 5.

Parameter card ~or

CONC. Initial concen
tration in aqUifer.

This data set allows
time step parameters,
print options, and
pumpage data to be
revised for each
pumping period of the
simulation. Data set
10 is only used if
NPMP )1. The sequence
of cards in data set
10 must be repeated
(NPMP -I) times <that
is, data set 10 is
required for each
pumping period after
the first).



Data
Sl! t

Numbl!r of
card imagl!s

a .1

b. I .

c.Valul! of
NREC ++
( 1 imi t=50 )*

Format

Il

1014,
3G5.0

212,
2G8.2

Var iabh

ICHK

NTIM ,NPNT,
NITP , ITHAX,
NREC,NPNl1'IV,
NPNTVL ,NPNTD,
NPNDELC,
NPNCHV,PINT,
TIHX, TIN IT

IX, IY ,REC,
CNRECH

111-9

Def in i t ion

Parameter to check
whether any rl!visions
are desired. SlIt
ICHK=I if data arl! to
bl! rl!visl!d, and thl!n
compll!tl! data set lOb
and c. Set ICHK=O if
data arl! not to bl!
revised for thl! next
pumping period, and
skip rest of data set
10 •

Thirtl!l!n paraml!ters to
bl! revisl!d for next
pumping period; thl!
paraml!tl!rs Wl!rl! pre
viously defined in
the dl!scription of
data cards 2 and 3.
Only include this card
if ICI1K=1 in previous
par t a.

Revision of previously
definl!d data SlIt 2.
Includl! part conly
if ICHK=I in previous
part a and if NREC)O
in previous part b.



*These 1imits can be modified if necessary by changing th~ corresponding
array dimensions in the COMMON statements of the program.

++Any wells set during one pumping period continue pumping and injecting
during subsequent pumping periods unl!ss the rates are expl icitly reset
in those subsequent periods.

The parameter card must be the first card of the indicated data sets.
It is used to specify whether the parameter is constant and uniform,
and can De defined by one value, or whether it varies in space and
must be defined at each node. If INPT_var, the data set has a constant
value, which is defined by FACT_var. If INPT_var,the data set is read from
cards as described by part b. Then FACT_var is a mUltipl ication factor
for the values read in the data set.
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IitllWOBLE STANDARD El(eECTED CWUEe.slW

NTIM (1 imit=100)+
NPMP
NX ( 1 imi t=60) +
NY <1 imi t=60)+
NPMAX (1imi t=9B50) +
NPNT
NITP
NLtlOBS (1 imi t=5)+
ITMAX
NREC
NPTPND
NCODES
NPNTMV
NPNTVl
NPNTD
NPDElC
NPNCHV
PINT yrs yrs
TOl
POROS
BETA
S percent percent
TIM><
TIN IT sec sec
XDEl ft ft
YDEl ft ft
DlTRAT ratio ratio
CElDIS betw 0 & 1.0
ANFCTR ratio ratio
DCYTIM yrs yrs
DENROCK gm/cm3 gm/cm3
SORBOR ml/g mllg
SORBST
SORBAl
ISOlV
IHEAD
FCON
TP
IXOBS
IYOBS
IX
IY
REC af/y ft3/s *.001400463
CNRECH mg/l mg/l
VPRM

TRANS gpdlf t f t2ls *1.54723 E-6
or PERM gpdlft2 ft/~ *1.54723 E-6

THCK ft ft
WT ft ft

IV-2



UARIAR' E JIDlliIlSRJl EXPECTED CWUERSlW

RECH i nlyr His *26.7918 E-l0
NODEID
FCTRI gpd/H H2Is *1:54723 E-6
FCTR2 mgll mg/l
FCTR3 in/yr His *26.7918 E-l0
OVERRD
CONC mg/l mg/l

+These 1imits may be modified by changing the corresponding
array dimensions in the COMMON statements of the program.
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APPENDIX V-A

INPUT AND SELECTED OUTPUT FOR TEST PROBL81 1
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•••• TSO FOREGROUNO HAROCO~Y ••••
OSNAME=U11236C.LONGIS24.CNTL

OOOOOOC

o

o
o
o

o
o
C
o
C
o
C
·0
a
o
o
o
o
o
o
o
o

o
o
o
o
a
o
o

va
o
C

oo
\

O.

o
.5

o5
.2
O.

4

500
4

500
C.

3 100
1 . 1 . 1 EB
O.

0.0
0.0
0.0
C.O

.0724

.0724

.0724

.0724
0.1447

25.
1.0

o 0 0 000 0 0 COO 0 0 COO 0
046.646.6~6.64e.646.646.646.646.646.646.646.646.646.6~ .646.646.0
O£S.945.945.945.945.945.945.945.g4S.945.945.945.945.9':: .945.945.9
04:.345.345.345.345.345.345.345.345.34:.345.345.345.34 .345.345.3
044.544.544.544.544.544.544.544.544.544.5~4.544.544.5~.54~.544.5

043.243.:43.243.~43.243.243.243.243.243.243.243.243.~_.243.243.2
041 . g41 .841 .841 . d4 ~ .841 .84' .841 .841 . 8 .. ~ .841 .841 .841 . SO:: . S4 ~ .841 . a
041 . 44 1 . 441 . 441 . 44 1 . 44 ~ . .;14' . 44 ~ .441 .441 . .14' .441 . 44 ~ . 44 ~ . 44 ~ .441 .4
040.540.54C.54C.540.540.540.540.540.540.540.540.540.540.540.540,5
035.439.439 ~39.~39.439.439.439.439.439.439.439.439.439.439439 4
038.738.738.738.738.738.73P.736.738.738.738.738.738.738 738.738 7
C38.038.038.036.038.038.038.038.038.C38.C36.038.C38.038.C38.038.0
036.736.736.736.736.736.736.736.736.73E.~36.736.736.736.-36.736.7

035.735.735.735.735.735.735.735.735.735.735.735.735.735.735.735.7
034.934.934.934.934.934.934.934.934 934.934.934.934.934.934.534.9
033.733.733.733.733.733.733.7~3.133.733.733.733.733.:33.733.733.7

C32.a3~.832.832.832.832.832.832.832.a32.a32.832832 632.83:.332.8
031.831.831 831.831.831.831.831.831.831.831.831.831.831.831.63\.8
030.730.730.730.730.730.730.730.730.730.730.730.730.730.730.730.7
029.729.729.729.729.729.729.729.729.729.7J9.729.729.729.729.729.7
C28.628.628.628.628.828.628.628.628.628628.628.628.626.6Z8.626.6
027.927.927.927.927.927.927.927.927.927.927.927.927.927.92'.927.9
027.327.327.327.327.327.327.327.3:7.327.327.327.327.327.327.327.3
026.426.426.42€.426.426.426.426.426.426.4~G.426.426.426.4~6.426.4

025.425.425.42S.42S.42S.425.425.425.~2S.~25.~25.425.425.425.425.4

024.824.824.824.824 824.824.824.S24.8~J.a2~.a24.824.S24.824.824.8

023.823.823.823.623.S23.823.823.823.6Z3.823.823.823.823.823.823.e
022.822.822.822.822.822.822.822.822.82.2.622.822.822. 8::.822.822.'8
022.322.322.322.322.Z22.322.322.32;.322.3:2.3:2.32:.3::.32:.322.3
021.e:1.62~.621.G21.62~.621.621.6.2'.621.021.621 .621 .621 .62~ .6::::1.Ei
COO 0 0 COO 0 0 C 0 COO a 0

IIu11834C JOB (77777,TSO-TR-KON!).KONIKOWRUN,
II TIME=(O,40J,CLASS=A,
1/' MSGCLASS-X.NOTIFY·-
,I-PASSWORD :771
/*JOBFlARM ROOM-C
II'
IIKONI EXEC ~GM=KON!60G.REGION=1500K

IlsTE~LIB 00 0IS~=SHR,OSN=U11236C.KONI.LOAO

IIFT06F001 00 OSN-U11834C.LONGIS24.0UTLIST.UNIT·STORAGE,
II S~ACE=(TRK,(50,50)),OIS~=(MOO.CATLGJ,

II OCB-(RECFM=VBA,LRECL·'33.BLKSIZE·74481
!/FT10FOO~ DO OSN~U11e34C.lONGIS24.GRAPH.~NIT=STaRAGE.

II S~'CE=(TRK,(50.5011.0IS~=(MOO,CATLG).

II OC6=(~ECFM=FB.~RE:~=8C.BLKS:ZE=7480)

IIFT07F001 00 SYSOUT=B
//i='T05F001 DO •
BABYLON,LEVELS.CHLORIDE

3 \ 18 313620
10 .0' .25 40.0005
000

o 0 0 0
8 4

1016
.1026

829
929

1029
1 ~29
o
o
1
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a O.OEOO
1 1 .

000000000000000000
022222222222222220
020000031450000020
Q2000000000000oo20
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
022222222222222220
000000000000000000

2 1. 0
.0724 240.0

3 .0724 400.0
4 .0724 350.0
5 .0724 320.0

o ~.¥

O. 0
o. 0
0 0u.

C 0
0 0v.
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.A.VLON.L!~IL •• tHLDMIDI 0000000

It • U T D ... T A

IMAI. NO. O~ TIMI: STI:~Sl

INa D' ~UM'ING ~I.IODC)

l'UM'lltG '1.100 IN VIARS}
[TIMI INC.IMI:NT MULTI'LII.I
(INITIAL TIMI STI' IN SI: I

NTH~

N~M'

'PIT
TIMll
TINIT

INUMIII D~ tDLUMNl1
INUMI'_ 0' .DWS}
(l-OISTANtt IN ~!I~I

(V - DISTAlte! I N ~II!T 1

TIMI .ARAMITI.S

""100.0
100.0

,,
10 000

, 00
o 1 \It.O.

•,a.os
IItTA
oLT!!.AT

[STO.AGI eOI~'ICI.ltTI

11~'ICTlv, 'O.OSITV)
ICMARAC'•• ISTIC LINOTMI
I.ATTe o~ T.ANSVI:•• t TO
LONCITUDINAL oIS.!ISlvITV)
\.ATIO 0' T_Yy TO Y-.XI

0 OCO'OO

• "" 0.. ,., 000000

••• ,lUIl' USlo •••

NIT"

'"I TMA.
I:ILlllS

(ND O~ ITI.ATIO......MtT!.5)
ICD~¥I.a!NCt CRITIMI. - Aat"l
(MAIl.ND 0' ITI.ATIONS • A01')
IMAll.CILL OISTANCI '1. Movt

0' 'A.TICL'S • 101.0 C I
'MAll. NO. 0' ~A.TICLIS'

(ND. 'A.TICLI, '11 NDoII

0.0100

"0
0.100

::1120
•

'.OG.AM O~TloIU

0

0

,
•
•0,
0 OOOOOI·OC 0 000001!·00 0 .000001·00 0 OOOOOI!·OCl 0 000001.00 0 OOOOOI!-OC
0 OOCOOI.OO 0 000001·00 0 000001·00 0 OOOOOI!·OO 0 .OOOOOI!"OO 0 000001·00
0 00000f!"00 0 oooooe·oCl 0 000001"00 0 000001 .. 00 0 000001·00 0 000001·00
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o 000"

o 02.3

o 000'

o 001'

0,02"

0.0101

o 000'

o. 01:11

0.0001

0.0101

e.OOOl

o 0017

0.0001

o 0101

o 0001

0.01'"

a 000'

o 0000

O. I 12~

o 0000

0.3111

o 0000

o 13'0

0.0000

0.'113

0.0000

0.1102'

0,0000

0.12"

0.0000

0."'2

a 0000

I. I' It

o,Oeoo

".'72'1

o . 0000

•.• "0
o 0000

I ." 121

o 0000

10. , •• 1

0.0000

10 .•• '"

C . 0000

10.1 ,.,

e 0000

.1 111'

0.0000

'0.5'"

0.0000

'0. I' '7'7

0.0000

1'7,2:U1

o 0000

'\. '.10

0.0000

".0021

0.0000

'70.'S'0

13.IIS2 100 "11"

a oeoo 0 0000

,. '0" I' ""

.2 "1'''' ~S 1202

I' . 1'" 2

3' -:, ']

10 .. .,,,.

"14 ":,

or. 50"1"1

" •. 1 .,.,

".1'"

.,.. ,-: ..

"1 051:1:

,., , .,."

"It . , "10

.,,, . 1173

I. '113

I'.""

••. 0122

101 "'7

12.1'2'

"I'e • '31

I'. '''22

:!, • 1 ':

••.•32'7

110.2''7'7

'2.1'"

'0 "20

'1. 13"

'0. '0'71

'3.1333 . .".,•••

0.0000

o 0000

71 11"

0.0000

72 "1\

0.0000

13 12'2

0.0000.. ""
1;1.0000

o 0000

11.13"

0.0000

.3 .31'

0.0000

•• 11.0

o 0000

10.5'72\

o 0000

" "37

0.0000

.t 0'11

o 0001;1

.S ""3
e. 0000

••. '''1'0''1

I) 0000

•1 ""0

o 0000

2" . 11' 1

a 000.

, "100"

o 0003

21 ••• 'Z

0.0003

23 ., 2'

o 000'

" 1101

o 0010

11.211"1

o 0001

:,oS ,,":1
o 000.

o 000\

o 0000

I':" 0210

0.0000

I' '''11
0.0000

20.''731

0.0001

%1 1 '55

21,'521

0.000\

23.""2

o 0002

:: 122'7

I 81'S

0.010 ..

"I'"

0.010 I

2.'030

o 00'0

3'12

S 1"0

o O' 20

o 0 I , I

O.OO~'

1 .21'"

0.0001

,.. .,
0.000'7

2.21'"

0.000.

2.'''0'

o 001'

2.11'1

0.000'

3.2131

o 00 "...,
o 0011

3 ,.., 3

co 0' "

I "IS"

o '''115

0.0000

0.'1'"

o 'I"

0.0'21

0.0031

O. 1 ::12'

0.00'"

O. ""

o 001'

0.22"

0.012'

0.1'"

o 0,'2

o 303"1

o 01"

0.35 IS

0.0303

o •• S.

o 13"1' 1

1 3002

o. 1212

I 3.1.

O. 11"

\ 30"

o 1201

. \ .,02

o '0''1'

o '102

0.0'"

o . '''1'0'

0.0"1"

0.0""

o 0012

o 0 •• "1'

o 00 " ..

o "I' "II

o 0'0.

0.'1"

OJ 01"11

o I ',::I

0.0011

o 02"

o 0011

o 03'"

0.00'1

0.0'01

0.0010

O. 1 ".

0.011 I

O. "'"

0.01'"

O. I I"
001'"

o . 21"

0.0210

o 21.0

o 03'0

o 1 •• 1

O. ,."

0.3"0

o 113::1

07"

0.11I:U

. 110'

o , •• 3

1 0'"
o 1330

0.,,.\'7

• ., 110

o 0 113

•. 1101

0.012'

I."'0
0.0111

1."'0

0.01 '0

Z :12U

0010

0.0000

o ".,

o 0001

0 .• 212

0.0002

I .0'"

o 0010

1. , •• 7

0.000"

\. '073

O.OO::U

2. ,.2e

o 001\

~302

0.001.

2 .132

0.00"

2 1.11

O. e \.,

':I 1"1

o 01"

1 1312

o 01' I

o 0001

\I 1:'"

0.0000

10 '7'01

o 0000

I 1.13'0

0.0000

12.2113

0.0000

1 •. 3':2'

o 0000

II "3'

o 000 \

'''.10'7'

0.000\

\1.5311

0.000'

20.033'

o 0003

22.7133

o 000'

11.5253

o 000'5

21.2311

0.;)001

21 01'"

o 0001

I I .•• 21

o 0012

11, "12

o 000'

13."111

,) 0001

c :0000

.1 .• lt1

0.0000

".2:1'

o 0000

'3. :1'7"0

0.0000

'0.3""

0.0000

", . ""
0.0000

"1."0'

0.0000

.,. "'"
a 0000

, •. 7 ... .,

o 0000

"".3'.0

o 0000

,. ""
o 0000

., .. ]]..
a 0000

, 1 '7S7~

C 0000

It 13'3

0.0000

.1 3'70'

0.0000... ,.,.
0.0000

.2.0'"

o 0000

21.1'712

o 0000

0.0000

I. 1'3'

0.0000

0.0000

1 ":111

0.0000

0.0000

O. I H'

0.0000

0.0000

0.0'"

0.0000

0.0000

0.0011'

0.0000

0,0000

0.0001

0.0000

o 0000

o 0000

0.0000

0.0000

0.0000 0.0000
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CONCINT."TtOIl

IIUMS•• 0' TIMl STe~S

'1 110

10 '10
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•

•

•

•
•

•

•

•

•

•

•

•

•
•
•

•

•

•
•

,

•

•
•

"

•

"

"
"

"
"

"

,.

,.

•

"

"

'1''7 I'
T' 11

"

IT 10

• I 10

•• .. ~ 1

'11 10

•• I I

"
"

.3 12

.0 1.

" .

"

"

'0 I'

.4 "

"

"

"

,.

,...

•,
"T' 103

"

"
"
"

"

"

"

"

"

"

"

"

"

"
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"

"

"

"
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..••
"
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"
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"
"

"

"
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•
•
•

I:t. .,

I:t. lOT

,
•

1:1 102

11 "

14 10 I

",
'"~

'2 '01

12 " 0

:3 12.

,"

"

20 13

"

2 I "

"

22 I'

"

"

"

"

"

"

•
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•
•
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•
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•
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MASS IN laUNaA~t!1 I '1'114.1+10
M.SI OUT IOUNO •• I!S ., 1"3'1+0'
MAS$ ~U"'.IO l N 0 00000••00
"'.'5 'U"'.!C OUT -2 3'113".0'
IN"Law ""INUS OUT'I.C1W 1 '130"'1+10
IIUT1A~ ""A" ,TO.ICI 0 000001.00
••• 'INT NAS' ,TallllO I 470"1+'0
CIIANOI fIlI.S' ',,"011110 , 4'10"1"'0

CO"'......ISJau.~ WIT~ NI· ~LUl "NO M.SS .cr:~~U~.TION

M"SS '''~.NCI ItE. I a.. AI. 2 .••• G21+0,
.1111110111 IAI •• IIICI!NT) , ""'31+01
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TI~' 'laSUI MI ..D ..110 caMCIMTa.. TlaM AT IILICTIG OI.la,ATJOIi ~OIHfS

f •••SII.T SOLUTIOII

0000000

... . WILL '0. , , • MIAO II'TI eOMc.I ..../~l f I .... fTIAlll1

, •
• • '.2 ... 0.00•, a.e •• 12 •. • 2, •••, a. •.• I'.. . •. IT t

•
, •••• 12'7.' '0.000

0 .. .waLL '0. , .. MIAD II'TI ClIlie. Il'I'GiL J ~l''''' iHI..&IUI

, .. ..
• :22. 'f .. • 0.0••, 33 .• .. , 1 .•••, 32.' " .. •. IT 1, ::n.' " .. '0.000

O.....LL '0. • M'AD llP'l COliC. I "'elL J T1~1 1"1••'1

, '0 ..
0 H. • ... 0 .000, H .. 0.' ,. ..., H • .. , .. .", H • TZ. , .. .000

litl.S.Ct IU .........": MI.SACI .. u...... COUNT... ." .. ClWIIt
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APPENDIX V-B

INPUT AND SELECTED OUTPUT FOR TEST PROBLEM 2
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•••• TSO FOREGROUNO HAROCOPv ••••
OSNAME·U,,236C.LONGIS22.CNTL

0000000

o
o
o
o
o
o

o
o
o
o
o

o

C

o
o
o
o
o
o
o
o
o

o
o

o

oo
1

O.

o
.5

o1

.2
O.

4

500
8

500
O.

3 '00
1 .... 1Ea
O.

7

400.0
240.0
350.0
320.0

-0.0724
-0.0724
-0.0724
-0.0724

.0724

.0724

.0724

.0724
0.1447

25.
1.0

V COO 0 0 COO 0 0 0 0 C 0 C 0
046.646.646.646.646.646.646.646.646.646.646.646.646.6~6.646.646.6

045.945.945.945.945.945.945.945.945.945.945.945.945.945.945.945.9
045.345.345.345.345.345.345.345.345.345.345.345.345.345.345.345.3
044.544.544.544.544.544.544.544.544.544.544.544.544.544.544.544.5
043.243.243.243.Z43.243.243.243.243.243.243.~43.243.243.243.243.2

041 .841 .841 . 84 ~ ,84 ~ .841 .841 .841 .841 .841 .841 .841 .841 .841 .841 .841 .8
041.441,441.44'.441.441.44'.441.441.44'.441.44'.441.4~1.441.441.4

040.540.540.540.540.540.540.540.540.540.540.540.540.540.540.540.5
039.439.439.439.439.439.439,439.439.439.433.439.439.439.439.439.4
038.738.738.738.738.738.738.738.738.738.738.738.738.738.738.738 7
038.038.038.038.038.038.038.038.038.038.038.038.038.038.038.038.0
036.736.736.~36.736.736.736.736.736.73e.736.136.736.736.736.736.7

035.735.735.735.735.135.735.735,735.735.735.735.735.135.7~5.135.7

034,934.934.934.934.934.934.934.934.934.934.934.934.934.934.934.9
033.733.733.733.733.733.733.733.733.733.733.733.733 733.733.733.7
032.832.832.832.832.832.832.832.832.832.832.832.832.832.832.832.8
031.831.831.831.83' .831.831.831.831.831.831.831.831.831.831.831.8
030.730.730.730.730.730.730.730.730.730.730.730.730.730.730.730.7
029.729.729.729.729.729.729.729.729.729.729.729.729.729.729.729.7
028.628.628.628.628.628.628.628.628.628.628.628.628.628.628.628.6
027,927.927.927.927.927.927.927.927.9;7.927.927.927,927.927.927.9
027.327.327.327.327.327.327.321.~27.327.327.327.327.327.327.327.3

026.426.426.426.426.426.426. ~26.426 426.426.426.426.426.426.426r~

025.425.425.425.425.425 425.425.425.425.425.425.425.425.425.425.4
024.824.824.824.824.824.824.824.824.824.824.824.824.824.824.824.8
023.823.823.823.823.823.823.823.823.823.823.823.823.823.823.823.8

IIA1'834E u08 (?????,TSO-TR-KONI),KONIKOWRUN,
II TIME-(5,0).CLASS-K, TYPRUN=HOLO,
II MSGCLASS-X,NOTIFY--
I-PASSWORO ????
l'u08PARM ROOM=C,FORMS-900'
//-
IIKONI EXEC PGM=KONI60G.REGION-1500K
IISTEPLI6 000ISP-SHR,OSN-U"236C.KONI.LOAO
IIFT06FOOl 00 OSN-UI1634C.LONGIS22.0UTLIST,UNIT-STORAGE,
II SPACE-(TRK,(50.50»,OISP.(MOO,CATLG).
II OC6·(RECFM-V8A,LRECL·'33.8LKSIZE·7448)
IIFT'OFOO, 00 OSN·U11834C.LONGIS22.GRAPH,UNIT-STORAGE.
II SPACE-ITRK.150,50»,OISP-(MOO,CATLG),
,'/ DCe-(RECFMcFS.LRECL 2 8C.BLKS:Ze-7440l
IIFT07"00' 00 SVSOUT-6
/IFT05F001 00
BABYLON,LEVELS,CHLORIDE

3 1 18 3'3620
10 .01 .25 40.0005
o 0 O.

o 0 0 0
6 4

'016
1026

8 3
9 3

10 3
, 1 :3
829
929

1029
, 129
o
o
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022.S22.S22.S22.S22.S22.S22.822.822.822.822.822.822.822.822.822.8
022.322.322.322.322.322.322.322.322.322.322.322.322.322.322.322.3
021.621.621.621.621.621.621.621.621.621.621 .621.621.621.621.621.6
o 0 0 0 000 0 0 0 0 0 0 0 000

o 0
1 1 .
000000000000000000
022222222222222220
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
022222222222222220
000000000000000000

2 1.0 O. 0.0
o 0.0
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INUM"~ OP ~OI.UMNS)

lNUM"1 0" IIlWSJ
1.-CISTANCf IN 'ffTI
lV-lllSTANce IN 'r!TI

T1"1 ,aIAMIYIIS

..
"XCI' I.
YIlII.

N " U T II " T "

""100 0
100.0

NTI'"
N'M'
'INT
T 1 ....
THUT

[MA•. NO OP TIM' ,TI'S)
IIllO. 01" 'UM'IIllG 'IRIOCS)
[I"UM'ING '11100 IN YEARS)
[TIMI INCI'MINT MU~TI'I.JI')

I I1l1JT1A~ TIMt STE' TN SIC. )

2,
10 000

, 00
0111+01

•
'0111:0'
liT ..
o ~ T ..... T

•• 'CTI

I,TORaGI COI'PIC11.TI
lIP'ICT1YI 'o .. aSITv]
(CHA""CT'lrSTI~ LINGTH)
[1 .. Tlll C, TRANSY.RSI TO
~ONGITUOI.A~ CIS'.RSlYITV!
lRATIO 0' T-VY TO T- •• '

, 000100,
"" 0

0 20, .000000

.....01' uSia •••

lII1T'

'"ITMAI
CILO IS

IxeCUTION ' .. laMITII.

INO OP IT,IATlaN 'AIAMITIR51
fCONYIICINC. CIIT!116 • 601')
(MAl lIIa.OI' IT'IATtONI • AOI')
IMA. CILL atSTANCI '1' !'laVE

0' , ... TICLIS • M.O.C. I
(MA)! NO. a,. , ... TICl.!.1
[NC ''''TI~LIS ' •• NaOl1

'.OGIAIIII O,TIONS

,
o 0100

'00

0.100
3'20

•

N'IllT ITIMI STI' I .. TUtYAl ,.0.
OOIlll'L'TI 'RINTOUTI

N'NTMY [lIIIoyr INT'I'AL 'OR CHIIIII
CONCINTIATION 'IINTOUT) 0

N'NTV~ I'IINT Il'TTaN-VILOCITV
OoNO; I<I"IST TIIIII( STr,:
2'Al.~ TTIIII' STI'S) 0

N'NTO ,'liNT O'TtON-OIS'.COI~.

OoNO; l"IIST TIMI ST!':
2oAL~ TIM' sTr,sl 0

NUMOIS [NO. 01" OISIIVATION WILL'
1"01 HYOROCRa'H 'RINTOUT)

NI'C lMO. 0' 'UIlt'ING WIl.l.Sl

IIICOOIS 1'0. NOOI TDI!NT I
/II'HC/IIV l'UNCH VI~OCITIISI

N'OILC ("'ltrNT ,,, ·CONC. CHANIU I
TIMIt I NTI!ItVALI '" SI!CONDSI

0 11000.+01 , 110001+at , I I ooot +01 0 aOOOOI+OO
0 000001l!"00 , 00000l! +00 0 .000001+00 0 000001·00
0 000001+00 0 000001'+00 0 000001·00 0 00000'·00
0 000001_00 0 00000._00 , 000001 +00 0 000001+00
0 000001_00 0 ooooor_oo 0 .000001"00 0 000001_00
0 00000'_00 0 000001_00 0 .000001+00 0 OOOOOC;+OO
o. 000001+00 , 00000(_00 0 000001+00 0 000001+00
0 .000001+00 0 00000l!+00 0 000001+00 0 000001+00
0 000001+00 0 ooooor_oo 0 000001+00 0 .000001+00
0 .00000t+OO 0 000001·00 0 .000001"00 0 000001"00

,
0,
0 000001+00 0 ooooor+oo 0 OOOOCI_OO 0 00000l!"00 0 oooool+OO 0 000001_00
0 000001"00 0 00000t!_00 , 000001"'00 0 OOOOCt! .. OO 0 OOOOOt! .. oO 0 00000l!+00
0 000001_00 0 OOCOOI·OO 0 OOOOOt! .. OC 0 OOOOOl"OO 0 OOOCOI·OO 0 .000001·00
0 000001 .. 00 0 OOOCOl"OO , 000001 .. 00 0 OOOOO! .. OO , OOOOOt! .. OO 0 OOOO?l!"OO
0 .000001"00 0 oonOOt! ..oo , 00000t! .. 00 0 000001"00 0 oooooe"oo 0 00000t!·,>0
0 0000011"00 0 ooooor"oo 0 .OOOCO("OO 0 .0OOOOl!"OO 0 00000'''00 0 000001"00
0 00000t! .. 00 0 000001"00 0 00000t! .. 00 0 00000t! .. 00 0 000001"00 0 000001"00
0 OUOOOt! .. OO 0 000001·00 0 OOOOOt!·OO 0 OOOOCE·oo 0 000001·00 , OOOOO ... OC
0 000001·00 0 00000'''00 0 OOCOOI"CO , OOOOOI!"OC 0 OOOOOI"CO 0 OOOC(lE"OC
0 .00000'''00 0 000001_0(1 0 onOOOE"OO 0 000001!"00 0 0000(11·00 0 OO~OOI!·OO

",
2
2

•• 0

"
•
""

LOCATtON O~ 'U_'IN~ WILLS

ItATI (I N C!"I I

• 2 '241-01

• 2 7241-01

" 2 '241-01

" 2 72 .. 1-01

• " o. 72"1-01,
" 0 72"1-01

" " 0 7241·01

" " 0 1'2 ... ·01

CONe

100 00
240 00
350 00
320 00

0.00
0.00
, 00
o 00

.50001 .. 01

x·y S •• CINC,
SOO 00
100 00
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'OUI'lll T"ICIl:Nua "TI
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TRaN.MISSIVITY
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o.oe o. ,. • .. • .. .. .. • .. • .. • .. • .. • " • .. • " 0 " .. .. • .. • .. 0 " • ••• •• • " • " • .. • .. • .. • .. .. " 0 .. • .. • .. • " • .. .. .. • .. • " .. .. .. ••• •• • .. • .. 0.14 • " • .. • " • .. o. .. .. .. • .. • .. • .. • .. .. .. 0 " • .. •...• •• o. , • • .. • .. • .. • " • " • " 0 .. • .. • " • .. • .. • .. • .. • " • " • ••0.00 • " • " • .. • " • " 0 .. .. .. • .. • .. • .. • .. • " • .. .. " • .. • .. •...• •• • " • .. O. , I • " • .. .. " .. .. • .. • " • " • .. • " • " • .. • .. • .. •...0,00 0.1. • .. • .. .. .. • .. .. .. • .. • .. • .. .. .. • .. • .. • .. • .. • .. • .. .. ••0.00 o. \. • .. O. , • • .. • .. .. .. • .. • " • " • " • .. • " • .. ·.
.. o. .. • .. • ••0.00 o. ;. • .. 0 " • " • " • .. • " o. " • " ·. " • .. 0 .. • .. .. .. .. .. • .. • ••0.00 • .. .. .. O. IS • " • .. • " 0 " 0 " • .. • " .. " • " • " • " • " • .. 0 ••• •• O. I" • .. O. \I • .. .. " • .. • .. • .. • .. • " • .. • " • " • " • .. • .. • ...

• •• • .. • " • " .. " • " • .. o. .. • " • .. .. " • " • " • " • .. • " o . .. 0 o.
0 00 0 .. 0 .. 0.' & O. .. 0 " 0 ·.o. " o. " 0 .. .. .. 0 .. 0 " 0 .. 0 .. o. .. o . .. 0 o.
0.00 o. , .. 0 .. o. , .. 0 .. o. .. o. " o. .. 0 " • .. 0 .. 0 " 0 " o. " o. .. 0 .. o. " 0 '0
0 00 0 .. o. .. 0, IS 0 " • .. • .. o. " 0 " o. .. o. .. 0 " • " • " 0 .. 0 .. 0 .. 0 00
0 '0 O. , I O . .. 0 .. 0 .. .. .. • .. • .. 0 .. • .. 0 .. • .. 0 .. 0 " 0 .. 0 .. 0 .. 0 o.
0,00 0 .. 0 .. 0 " • " • " 0 " 0 " 0 " 0 " • " 0 " 0 .. 0 .. 0 .. 0 .. o. .. • o.
0.00 0 .. .. " O. I' 0 .. • " o. " 0 " 0 .. o. .. 0 " 0 " 0 .. 0 " 0 " 0 " 0 .. 0 o.
0 o. • .. • .. 0 .. 0 " o. .. 0 .. 0 .. 0 .. 0 .. 0 .. 0 .. 0 .. • " • " • .. 0 .. 0 o.
0.00 0 .. , .. 0 .. 0 .. 0 .. • .. o. .. • .. 0 .. 0 .. 0 .. 0 .. 0 .. 0 .. 0 .. 0 .. 0 00
0 o. 0.00 0 o. 0.00 0 00 0 ... • o. • 00 • 00 0 ... 0 .00 0 00 0 00 0 00 0 o. 0 o. 0 '0 0 o.

CUMU~"'1'IVI ..... s '''~ANC1! -- ," '1'--31

RICHAaCE 0 000001+00
1",JIC1'1QN -0 \ :J,ole·o"l
,"UM"'Allil • 13'OS'·O"l
CU""U~ATllIl. .n ,"U"""'AGl • 00000'·00
WATUI ..........'l I'ROM ,TOIIAGI: -, 100211·0':3
"'IAKAln tNTo AOUll"l1l -0 .,0.,13e·0.
I.IAK ..lli' 0", .. AOUI,e. 0 "10""1·01
t:U""....... TIVI .n 1. ........ c::1 , IZ'7zoe·ol

M&.I I"I. .. NCI R1510UA~ -, 10,1.0e·04
llllloa ,., ,"elleeNT! -, .2"11'0'-03

,,- .. TI MAIl IAI.ANCI .. "' ..,
III'CIo4lo,IlGI 0 .000001·00'
I. I" Il. .. c:: I INTO "OUt"1l , 0"3'11+00
1.1. .. 1l."C::1! '" " "'OUI'III -, .0"3"'+00
.n 1.1 .. "' ..lli' I Olfl:T 1 -, 12 .. 0"°0&
INolICTtON -2. ".001: 0 01
"UM"''';l 2. S••OOI-OI
.n wlTMO ....W... ~ !T"UMI 0 .000001+00
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MUM'I. g, TIMI STIPS
glLTA '!'
TIMltSICONOSl

CMIM,TIMlt'leONOS)
CMIM.TIM,tOAYS]

TIMIIY.A.'I
eMI"'.TJM~IYIA.SJ

MO. MOVI' COMPLITIO

,
1.1''''01·0'
3.11''''1·01
:I. "'''&••0'
:I .•1:U"I+02
1.000001+01
1 .•••• 21.00..

a 0000

a 0000

, . 13 II

0,0000

0.0000

0.0000

-0.12"

a 0000

a 0000

0.0000

-0.001.

0.0000

0.0000

0.0000

-0.0000

0.0000

0.0000

-0.0000

o 0000

0.0000

0.0000

00.001"

0.0000

0.0000

o 0000

-0.1521

0.0000

0.0000

a 0000

0.0000

0.0000

••22 I

Q 0000

I . 23:13

0.0000 0.0000 0.0000 0.0000 00.0000 -0.00"1' ·0 .•••• 20' ':12' '11."'0 1.2.Z12.'

1'".'7''' -0. :"'0 -a 001. -0.0000 0.0000 0.0000 0.0000 a 0000

0.0000 0.0000 0,0000 0.0000 o 0000 -0.01" 2. 0:1.1' I I.,. '2.5"

\3•. 02'" 1 .• '&2 -0.013. 0.0000 a.oooo 0.0000 a.oooo a 0000

0.0000 0.0000 a 0000 o 0000 0.000:1 -a 0'33 ' •. '2'73 11:1 ,.",

"2.'&3' 11."11 -a .0'" 0.0003 o . 0000 a 0000 0.0000 0.0000.

0.0000 0.0000 0.0000 0.0000 0.0021 0.002T '1.1131 "'.33'3 11 •.••• ., "" T.2.1

'1.'''0' , ••.•••3 Ill.'"'' '.3 .•••7
lSI."::

0.0000

'.1.3'&'1

0.0000

••. ".1.

a 00'"

-0_ 0000

0.3111

o 0l)11

a 0001

0.0011

0.0000

0.00"

0.0002.

0.0000

0.3'1~

0.0000

o 0000

0.0000

a 0000

a (1)00

0.0000 0.0000 0.0000 0.001" 2.SI12

'.'.3121 II. '0•• 2 ''''2 0.0'" 0,00"" 0.0000 o 0000 0.0000

o.oaoo 0.0000 a 0002 0.l)071 0.2.:11:2 s .•10.

'.'.2'70" ••. 1.2. '.11'1 0.201 \ 0.00'3 0.0001 0.0000 0.0000

C.oooo 0.0000 0.0003 0.0131

1 ••••••• ••.•• ,S • ":11 0.0101 0.000:1 0.0000 0.0000

0.0000 0.0000 a 0001 0.01'" o ••". • •• 72.

1 •. 1 •• 9 ," '.3. 130."2' '.3.1'3'0.0000

,., ....,
TO ''''71

0.0000
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0.0001 0.0210

a .31 I

o 01& I

o ':1'"
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0.0004

1.2" 1

o 000'
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0.0000

0,0000

0.0000

0.0000 0.)000 0.0001 0.0222 0."2' I 10' 1 ., 'SU "'.1"0 130.22.1 "3.1'.'

'.0,"'1 It.:n:n ., "'0" o .'01 a 01'" C.OOOI 0.0000 0.0000

0.0000 a QQOQ e 000" a ,021' o . I.'. t 72'" ••.••• , "" •••• 13 •. 522. 1S •.•• ~,

, ••.•• "2 .1 •• 2':' 7.1017 o . 01" ~ a 0001 0.0000 o 0000

c.oooo Q .QOOO o 000. 0.021. o ',:U • . 103. '3.303' "' .•010 12•.• "100 1.0 .••• 5

,.\ 2"1 17 11'2 7 121. a .112 0.0172 o 0001 0.0000 a 0000

a 0000 0.0000 0.000' a 02'2 o .I~U' 1.027. 'I .•"0 "2.3210 12.' ""2 IS' •• ,.

11.0121 " 21 •• 0.011' 0.000' 0.0000 a 0000

o 0000 O,OQOO 0.0012 o 02" 0.S •• 2 ':':: \02. ,.0 ,.'" 12.'.3'10 ISS 302.

SI ., 3' 1.1301 a •••• a 0240 a 0010 0.0000 o 0000

o 0000 o 0001 0.0021 0.0.'" O .• "3 • . 3211 '2.IST' IS. 2... 133.122' IS' 23S0

13".1.01 SI. !l13" •. , • ., I 0.0'.0 0,0021 a 0001 0.0000

0.0000 0.000' 0.002' 0.0'&' 0.11:" , 1 •• :1 '3.3"0 11".'5' •• 13 •. "11 ~S' 13005

0311 a , ••• a 0'3 I 0.0020 o 0001 a 0000

0.0000 0.0002 0.00'3 a 01'" I 3"1 12. "'0"1 '2.100' '" ."SO "" '001 , ••.••••

\3" ."'3 s. •• 3. 10 .• 00' I 10'1 O.O,.T o 00'2 0.0001 0.0000

0.0000 0.000' 0.0100 o 1 , •• T." I I •••• T•. '1" '11.'2'" 13 •. 0 •• ' \ 51 030'

13'. '21' IS "11' 11.'1" I .!l2.0 a 110' 0.00.' a.ooo" a 0000

0.0000 0.001& 0.02" O. U'3 2. I •• I ," . 4 \ 1 a 11.50'0 "2.'010 nt.I"32 15' .S22

1 311. .'''0 II. ,IS3 ", ''''2 , . 7T II O. 11 " a 0212. 0.000' 0.0000

0.0000 o 002' o 03" a 2&12 2."1' \ I . I 11 2 12.'12' I.' '.2' 13., .••3' ,.3.T.3.

1:12:, "'''0 '". '''00 " "3' 2.0"12. o " 17 0.0221 0.0011 a ",000

a 0000 o 0031 o 01'0 o "1' .223 \1 ""1' .1 .••• ':' us 0\., \:tT.2201 1'51 ••••

12'."01 '1.51"
'" I 'Ii "

'001 0.3001 0.0.01' o 0021 a 0000
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o 0000 0,00.' o 1 : •• 0 .•••• ::1."'" 20.31:1' •• "2' 14' 'Sit \34.322' '4' '1\0

,2' .... 11 :13" II. I" 1 · I , 10 o . 51" o '05 \ 0.0037 o 0000

72..... 124 3'30 123.17.2 130.3017

.1 .• 21l 101 32:1'7 102 .2.2 110.2'••

• 1 . 01 I'
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o 0000
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o 0000
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•
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•

•
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C"!M'Ca~ Mass IA~AMC~

Mass IN 10U"0"IlIIS 0.000001+00
""IS OUT 10UNO•• U.S ·3 122'11+0'
".51 ~U"~'D IN 2 113021-10
"".ss ~u,..~.a OUT -:1.,1&1&1+01
, .. , ... aw ""UUI OUT'LOW 2.122'1'+10
INITIAL M.S' ,TOIl'O 0.00000"+00
,.,SINT ,...55 ITOIlIIl :I 01113.+'0
CH.MC' "".IS ITO.EO '.01113.-'0

CO"'~••1 ••510U.... WITH N'T ''''UX .NO MASS .CCUMULATI0M·
MASI ",~.NCI Ill!SI0UA~ -I 5'21'.+01
•••0. (AS ".CINTJ • ·1":121121+00

T.AMll'NT SOLUTION
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APP8'lDIX V-C

INPUT AND SELECTED OUTPUT FOR TEST PROBLEM 3
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·... TSO FOREGROUNO HAROCOPV ....
OSNAME-UI1236C.LONGIS23.CNTL

IIu',834C UOB (?????,TSO-TR-KONI),KONIKOWRUN,

II TIME-(5,OO),CLASS-K, TVPRUN=HOLD,
// MSGCLASSsX.NOTIFY.·
I,OASSWDRD 7"'177
I-UOBPARM ROOM-C
II-
IIKONI EXEC PGM-KONI60G,REGIDN-,500K
IISTEoLlB DO DISo'SHR,OSN a UI1236C.KONI .LOAO
IIFTOGFOOI DO OSN-UI1834C.LONGIS23.DUTLIST.UNIT-STORAGE,
II SoACE-(TRK,(50,50»),OISo-OLO,
II OCB-(RECFM-V8A,LRECL=133,BLKSIZE=7448)
//FT1QFOO1 DO OSN-UI'834C.LONGIS23.GRAoH,UNIT-STORAGE,
II SPACE-(TRK,(5C.50l),OISP=OLD.
Ii D=e=(RECFM·re,LREC~=8C.a~KSZZE=7440)

II FT07 FOO' DO SYSOUT ..S
//FT05FOO' 00 .
BABVLON.L5VELS,CHLORIDE 00000000

3 3 18 313620 1 7 3 '00 8 4 0 0 0 C
3. .0' .25 40.0005 1.3.1 E7 500 500 .2 .5 1

0 0 o. o. O. O. C.
0 0 0 6

8 4
10'6
1026

8 3 -.0724 250.
g 3 -.0724 220.

'0 3 -.0724 240.
1, 3 -.0724 240.
829 .0724 0.0
929 .0724 0.0

1029 .0724 0.0
1129 .C724 0.0
0 O. 1.147
\ , .0

0 0 0 a 0 0 0 0 0 0 a a C a 0 0 0 0
0 25 25 :5 25 25 25 25 25 25 25 25 25 25 25 25 25 0
0 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
0 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
C 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
0 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
0 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
0 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
C 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
C 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
0 25 :5 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
0 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
0 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
0 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
C 25 25 25 25 ~s 25 25 25 25 25 25 25 25 25 25 25 0
C 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
C 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
0 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
C 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 a
a 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
0 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
0 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
0 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
C 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
0 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
0 25 25 25 25 25 25 25 25 25 25 215 25 25 25 25 25 a
0 25 25 25 25 25 25 25 25 2~ :::5 25 25 25 25 25 25 0
0 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 a
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o 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
o 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1.0
o 000 0 0 0 0 0 0 0 0 0 0 0 0 0 0
046.646.646.646.646.646.646.646.646.646.646.646.646.646.646.646.6 0
045.945.945.945.945.945.945.945.945.945.945.945.945.945.945.945.9 0
045.345.345.345.345.345.345.345.345.345.345.345.345.345.345.345.3 0
044.544.544544.544.544.544.544.544.544.544.544.544.544.544.544.5 0
043.243.243.243.243.243.243.243.243.243.243.243.243.243.243.243.2 0
~1.~1.841.841.841.841.841.841.841.841.~1.841841.841.841.841.8 0
~1.441.441.441.441.441.44,.441.441.441.441.441.441.441 .441.441.4 0
040.540.540.540.540.540.540.540.540.540.540.540.540.540.540.540.5 0
039.439.439.439.439.439.439.439.439.439.439.439.439.439.439.439.4 0
038.738.738.738.738.738.738.738.738.738.738.738.738.738.738.738.7 0
038.038.038.038.038.038.038.038.038.038.038.038.038.038.038.038.0 0
036.736.736.736.736.736.736.736.736.736.736.736.736.736.736.736.7 0
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GRAPHICS FILE USAGE

Th~ graphics output datas~t which is d~fir.ed in ~~~ pr~prQcesso~

was designed for easy use wi th graphics pacKages such as S~S and

SAS/GRAPH. The modified KoniKo'}I t10del uses the formats de~cribed in

Append i x 'JI I when ,~r it i ng the ou tpu t data to the graph i cs f i 1e.

Information can be displayed in the form of plots, and 2 dimensional

and 3 dimensional contours.

To util ize SAS and SAS/GRAPH routines, the information in the

graphics data set must be read by SAS and placed in a SAS data set. A

program that performs this funzti':lr, is 1 isted on page 'JI-3. The "DSN="

in row 7 should be the full name of the graphics data set. The "DSN=" In

the next ro,~ needs to be the full name of the SAS data set. Thi·,.

program reads ·~11 ,jata from the gr·aphics data set ~nd pl.aces it in the

SA'; Ijata set in 3. format lJseable by SAS and SAS../GRAPH. E::<a.mpio?

SAS./GRAPH rQutjn~; a.nd the r,:,sul ting D!ot·; :ire ;t,OI,oJn in Appendix



•••• TSO FOREGROUND HARDCOPy····
DSNAME-U11236C.KDNI.CNTL (SAS

ISOLV IHEAD FCON TP BTM
(.2 9·4. 3·11.) :
NCODES) ("2 9. 3*4.) :

00000100
00000200
00000300
00000400
00000500
00000600
00000700
00000800
00000900
00001000
00001100
00001200
00001300
00001400
00001500
00001600
00001700
00001800
00001900
00002000'
00002 'CO
00002200
00002300
00002400
00002500
00002600
00002'00
00002800
00002900
00003000
00003100
00003200
00003300
00003400
00003500
00003600
00003700
00003800
00003900
00004000
00004100
00004200
00004300
00004400
00004500
00004600
00004700
00004800
00004900
00005000
00005100
00005200
00005300
00005400
00005500
00005600
00005700
00005800
00005900
00006000
00006100
00006200

(INT N) ("22*4.) ,
'" TITLE S80,
(NX NY NTIM NPMP

XOEL YDEL PINT)
INPUT (TOL NUM08S NREC
OUTPUT;
1° NUMOBS > 0 THEN
DO NOBS - 1 TO NUMOBS,

INPUT (INT N IXOBS IYOBS) ("2 4*4.):
OUTPUT;

END;
IF NREC > 0 THEN
00 WELLS * 1 TO NREC;

INPUT (INT N IX IY REC CNRECH) ("24'4. 2*9.),
OUTPUT,

END;
IF NCOOES > 0 THEN
DO CODE * 'TO NCODES,

INPUT (INT N ICCOE FCTR1 FCTR2 FCTR3) ("2 3*4. 3-10.),
OUTPUT,

END,
I I -NX • NY;
DO III - 1 TO II;

;NPUT (INT N I J) ("24*4,) /
(BCT WT THCK TQANS PERM RECH NOOElO VPRM) (~1 B*10.);

OUTPUT;
ENO:
PUMP, 00,

INPUT (INT N) ("22*4,);
~UTPUT:

IF INT > -1 THEN 00;
INPUT (INT N) ("2 2*4.)

(SUMT TIMD TIMY) (3*12.),
OUTPUT;
ZI "NX • NY;
00 III - 1 TO II,

INPUT (INT N I u) ("24*4,)
(WT 00 THCK TRANS CONC) (5'10.);

OUTPUT;
END;
PUMPPER - INT;
TIMESTEP * N;
GO TO PUMP,

ENO;
ELSE 00,

IF NUMOBS > 0 & IHEAO - 0 THEN
00 Iu - 1 TO NUMOBS;

00 III * 1 TO TIMESTEP;
INPUT (INT N NOBS TIM) ("2 4*4,)

IIL11236C JOB ('.LLM-SA-KDNI). 'KDNI SAS'.
II TIME-(0.40).CLASS-A.
II MSGCLASS-X.MSGLEVEL-(1.1).NDTIFY-
I'PASSWDRD ,
I-JOBPARM ROOM*L
IIKONI EXEC SAS
IIKDNI DO DSN-U11834C.LONGIS23.GRAPH.DISP-OLD
IILIB DO OSN-U11834C.LDNGIS23.SAS.OISP-OLO.
II UNIT-STORAGE.;PACE-(TRK.(50.50»
IISYSIN 00 *

DATA LIB.ALL;
INFILE KONI;
LIST;
INPUT
INPUT
INPUT

VI-3



(TM"'L. TMCN TMYR) (3*7.),
OUTPUT:

END;
END;
IF PUMPPER < NPMP THEN DO;

PUT 'PUMP" PUMPPER;
INPUT (INT N NTIM NREC PINT) (&>24'4. 11.);
OUTPUT;
IF NREC > 0 THEN
DO "'EL.L.S * 1 TO NREC~

INPUT (INT N IX IY) (.24*4.)
(REC CNRECH) (2*9.);

OUTPUT;
END;
GO TO PUMP;

END:
END;

END;
STOP;
DROP II III Iv PUMPPER TIMESTEP,
RUN;

VI-'-

00006300
00006400
00006500
00006600
00006700
00006800
00006900
00007000
oo7100סס

00007200
00007300
00007400
oo7500סס

oo7600סס

00007700
oo7800סס

00007900
00008000
00008100
00008200
00008300
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OUTPUT FORMAT2 FOR GRAPHICS FI~E

--------------------------------------------------------------------------
Car,j
Imag~ Column Format 'Jar i abl ~ D~ fin i t ion

---------------------------------------~----------------------------------

1 2-5

6-9

I 4

I 4

IN!" Pumping period.

Time step. 0 for initial
input.

-------------------------------~------------------------------------------
2 1-80 10A8 TITLE Description of Problem

3 2-5 4 NX

6-9 I 4 NY

10-13 4 NTIM

14-17 4 NPMP

18-21 4 ISOLV

22-25 , 4 IHEAD•

26-29 ., FCON.,

30-33 4 TP

Number of columns.
.

Number of rows.

Maximum number of tim~ ste~s.

Number of pumping periods.

ADIP (ISOLV=O) or SIP (ISOLV=I)
a Igor i t~m.

Solute transport (IHEAD=O) or
h~ad on!! (IHEAD=I) simulation.

Confjn~c (FCON=O) or ync~nTined

(FCON=L'aqu !fer.

Tra.nsmi-::silJj t~l (TP=i)) or
hydraulic ,:on-::Iucti'.llt-/ (TP=l)
input.

4 BTt1 S.~turat,?,j ~h 1 cKn<?ss ,.!::Tt·1=D::·
or bottom elevation ':STM=lj
i rl put.

38-48 Fll .3 \DEL

49-59 ~ 12 .--' YDEL

60-70 F11 , P;NT.~

')11-2

I.Jidth cf node in X dire':ti~n

in feet.

tJidth c~ nl:Jde jn or direction
in feet.

Length of pumping ?~riod

(/ears) .



--------------------------------------------------------------------------
Card

Image Column Form·. t '.'lor i.b 1e De f i il i t i I~n

-----------------,---------------------------------------------------------
4 2-10 F'1.4 TOl Conl)@rgence l:rit~ria.

11-14 4 NUt10BS Number of ob;er'.}a t i on '.~e J Js.

15-18 I 4 NREC Number of pumpin~/injection

we 11 s.

19-22 I 4 NCO DES Number of node identification
codes.
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--------------------------------------------------------------------------
Data
Set

r,umb~r of
Car d Image s Form,~ t l.)ar i ab 1e Definition

-------------------------------------------------------------------------

1

2

3

Va1u~ of NUMOBS

Va1u~ of NREC

Va 1u~ of r,CODES

::<1.414,
2E9.3

/1,314,
3El0.3

INT ,N,
I::<OBS, HOBS

INT,N,IX,
H ,REC, CNRECH

FCTR 1, FCTR2
1m ,r',ICDDE

P'Jmo i ng per i od,
time step, X and Y
coordinates of
observation points.
This data s~t is
~1 iminat~d if
NUMOBS=O.

Pumping p~riod,

time step, X and Y
coordinat~s of
pumping (+) or
injection (-) w~11s,

rate in ft 3/s and
if an inj~ction

W~ 11 J th~ conc~n tr a
tion of inj~cted

wat~r. This data
s~t is ~l iminat~d if
NREC=O.

!nstl"'uctions fol'"
using NODEID array.
This data set is
eol iminated if
NCODES=O.

4+ 2'<NX'<NY a, >:1,414 INT,N,I,J Pumping p~r:od, time
~tep, X an.j \1
,:oordirta~es.

b. 3FIO.4,
3EIO.2,
110 ,
::10.2

BOT, lAir, TriCK J

TR~NS ,PER~"1!

RECH .:'iGOEI 0
'.)p F:~"1

!i"litiil matr:""·; ijata.
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APPENDIX VIII

SAMPLE SAS/GRAPH ROUTINES AND RESULTS
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lbJIRDDlJCIlDU

The following SAS routines "ere designed to utilize the SAS dat.

sets created from the computer simulation runs of the modified KoniKo'"

model. These programs use SAS Macro 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

combinations of commands stored in MACROS.SAS in order to produce

specific types of graphics.

Example Problem Three (page 5-3) is used in the foJlo"ing

descriptions of the SAS macros.

l:1SCcaLLS~saS

Selected 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 is

the routine that is executed under SAS. The option "MACRO" must be

used when executing MACCALLS.SAS. Macro variables 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 (t1ACROS.SAS) must be

allocated prior to execution with the file name indicated on the second

1ine, "MACROS" in this example. The SAS data set must also be

allocated before execution; in this· example the file name is "LIB.ALL".

Several macros have been formed that execute other m~cros. This

has been done so that all initialization and processing for individual

plots or graphs may be performed by one macro c.l1. The macros which

are included in MACCALLS.SAS ore described belo,~. Listings of the
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s;mple input and H,eir re5ulls are sho,"n t,"gir,nir,g on P~c." ')111-9.

1. PLOTt,LS selects the well loo.tions for the observation and

recharge wells from the data set and plots and them (5ee

Examph 1, pages VIII-9, 10).

2. G3DI.•LS selects the well locations for the observation and

recharge wells from the data set, places them in a grid and

plots the grid using G3D (see Example 2, pages VIII-9, 10).

3. COIH2 executes all macros necessary for a contour plot wi th

color (see Ex amp I e 3, page s VIll-II, 12 an d Ex amp Ie 9 I page s

VIII-19,21).

4. PLOT2 executes all macros necessary for a shaded contour plot

of the data indicated (see Example 6, pages VIII-16, 18).

5. PLOT3 executes all macros necessary for a shaded contour plot

after the range has already been set in a prior execution of

RNGSORT (see Examples 7 and 8, pages VIII-16, 17, 18).

6. CONT3 executes all macros necessary for a contour plot with

color after the range has already been set in a prior

execution of RNGSORT (see Examples 10 and II, pages VIll

19 , 20, 2]).

7. G3DI executes all macros necessary for a 3 dimensional

contour plot (see Examples 12, 13, 14, pages VIII-22, 23, 24).

The SAS macro routines contained in this file are described below.

A source I isting of this file follows on page VIII-5.

1. CONTCOLR performs a stand.a.rd GCOtHOUR plot on H,'e data. in

"PROCFL". Allows for color specification for the contour

1 i nEos us i 09 II CCOLORS u
•
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2. CONTUN performs a standard GCONTOUR plut un the data In

"PROCFL". This does NOT allot\1 for' color specificatie,n.

3. FNDWLS selects the ,~ell locations for the observation and

recharge/discharge wells from the file, "DATAFL". The

recharge is set to -I, the discharge to +1, and the recharge

for observation wells is set to O.

4. G3DPLOT performs the G3D plot procedure on the data in

"PROCFL".

5. MERGEFL performs a SAS merge On the file or files in

"DATAFL". The reSUlting data is placed in the file named in

"PROCFL". The data is merged by the variable or variables in

"BYVAR" •

6. PCKVAR stores the data indicated in "LVAR" and the

appropriate X and Y coordinates.

7. PER selects the data for the time step and pumping period

indicated from the file "SETFL" and places it on the file

"DATAFL" •

8. PLOTI performs the GPLOT procedure on data in "PROCFL"

(see Examples 4 and 5, pages VIII-14, 15).

9. REVAXIS negates all values for the variable indicated in

10. 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 II LlJLS" , IlLOl.J", uHI lI
, and

"INTER" are global variables that are assigned v~lues in

RNGSORT and are used in the LEVELS parameter when contouring.

The "LOW" and "HI" represent the lower and upper 1 imits c,f

coutouring and "INTER" repres.ents the coutour interval.
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11. SETr11N deletes all values 0-1 He vari •.ble in "U)AR" that are

less than the minimum valid value indicated in "t1IN'JAL".

12. SETWLS places the wells -Iound in FN[l(,JLS on a gri"d with the

dimensions 0-1 the model area. This sets H,em up -lor plotting

wi th G3DPLOT.

13. SHDSET uses the range -Iound in RNGSORT to set up the data

necessary -lor generating a shaded contour plot 0-1 the data.

14. SORTFL performs. a SAS sort on the data in "DATAFL". The data

is sorted by the variable or variables specified in "BYVAR".

The 14 macros des·cribed above are listed below.

XI1ACRO CONTCOLR;
PROC GCONTOUR DATA=&PROCFL;

PLOT &VERT * &HORIZ = &LVAR/LEVELS = &LOW TO &HI BY &INTER
CLEVELS = ~CCOLORS

RUN;
%t1END CONTCOLR;

%MACRO CONTUNj
PROC GCONTOUR DATA=&PROCFL;

PLOT &VERT * &HORIZ = &LVAR/LEVELS = &LOW TO &HI BY &INTER;
RUN;

%MEND CONTUN j

~MACRO FNDWLS;
DATA &PROCFLj
SET &DATAFL j

CALL SYMPUT ('NNX' ,NX) j
CALL SYMPUT ('NNY' ,NY);
IF REC=. THEN DOj

IX=IXOBSj
IY=IYOBS;
REC=Oj

ENO;
IF REC<O THEN REC=-I;
IF REC)O THEN REC=I;
IF r,OBS)O & NOBS<=NUt10BS THEN OUTPUT;
IF WELLS)O & (,IELLS <=NREC THEN .OUTPUT;
KEEP IX IY REC;

PROC SORT DATA=&PROCFL;
BY IX I'l;

;~t1END FNDWLS j
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;~MACRO G3DPLT;
PROC G3D DATA~&PROCFL;

PLOT &HORIZ*&VERT=&LVAR;
~"MEND G3DPLT;

;,MACRO MERGEFL;
DATA &PROCFL;
MERGE &DATAFL;

BY &BYVAR;
I.MEND MERGEFL;

I.t1ACRO PCKVAR;
DATA &PROCFL;
SET &DATAFL;

KEEP &VERT &HORIZ &LVAR NX NY;
OUTPUT;

RUN;
I.MEND PCKVAR;

I.MACRO PER;
DATA &DATAFL;
SET &SETFL;

IF N=&TIMESTEP & INT=&PUMPPER THEN DO;
TIME=&TIMECT;
OUTPUT;

END;
RUN;

~I,MEND PER;

%MACRO PLOTI i
PROC GPLDT DATA=&PROCFL;

PLOT &VERT * &HORIZ = &LVARI
;~SETAX ;
%SYHS

RUN;
%t1END PLOTI;

%MACRO REVAXIS;
DATA &PRDCFL;
SET &PROCFL;

&AXIS = -&AXIS;
OUTPUT;

RUN;
%MEND REVAXIS;
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%MACRD RNGSDRT;
%GLOBAL LOW HI INTER;
DATA BGLTLj
SET &SETFL END=EOFj

RETAIN BG DIFF O.Oj
RETAIN LTL 99999.9;
BG=MAX(BG,&LVAR)j
LTL=HIN(LTL,&LVAR);
IF EOF THEN DO;

DIFF=BG-LTL;
DIFFL=DIFF/&LVLS;
LT=LTL + (DIFFL/2);
B =BG - (DIFFL/2);
CALL SYMPUT('LDW' ,LT);
CALL SYMPUT('HI' ,B);
CALL SYMPUT('INTER' ,DIFFL);
KEEP BG LTL DIFF DIFFL;
OUTPUT;

END;
RUN;

%MEND RNGSORT;

%HACRO SETMIN;
DATA &DATAFL;
SET &SETFL;

IF (&LVAR ) &MINVAL) THEN OUTPUT;
%MEND SETMIN;

/,MACRO SETWLS;
%FNDWLS;
DATA TMPI ;
SET &DATAFL;

KEEP IX IY;
IX= I ;
IY=J;
IF «(1)1 : I(&NNX) & (J)I J(&NNY» & (BOT-=.» THEN OUTPUT;

PROC SORT DATA=TMPI;
BY IX IY;

DATA &PROCFL;
MERGE &PROCFL TMPI ;
BY IX IY;

IF REC=. THEN RECH=O;
ELSE IF REC=O THEN RECH=2;
ELSE IF REC(O THEN RECH=3;
ELSE RECH= 1;
IY=-IY;
OUTPUT;

;-;MEND SETWLS;
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;,~1ACRO SHDSET!
%LOCAL CT;
DATA RNG;

INT=&PUMPPER j
VAl1=&LOW;
%DO CT=2 %TD &LVLSj

VAL&CT=VALl+(&INTER*&CT)j
%ENDj
OUTPUT j

DATA &DATAFL;
MERGE RNG &DATAFLj

BY INT j

DATA &PROCFL;
SET &DATAFL j

KEEP &LVAR N lNT I J NX NY;
%IFELSE
OUTPUT;

%MEND SHDSET;
:,MACRO IFELSE ;

IF &LVAR(=VALl THEN &LVAR=VALI ;
%DO X=2 %TO (&LVLS-l);
ELSE IF &LVAR(=

. VAL&X THEN &LVAR=VAL&X;
%END;
ELSE &LVAR=VAL&LVLS;

%MEND IFELSE;

:~CRO SORTFL;
PROC SORT DATA=&DATAFL;

BY &BYVARj
%MEND SORTFL;
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•••• TSO FOREGROUND HARDCOPY
OSNAME-U11236C.MACS,CNTL (WELLS

CcREO;
C-8LUE;
C"GREEN;

f' INTERMEDIATE FILE Of
fo SOURCE FILE of
f' CONTAINS DATA TO 8E PLOTTED of
fO TIME STEP TO 8E PLOTTED Of
f- PUMP PERIOD TO 8E PLOTTED ·f
fo TIME ELAPSED IN SIMULATION of
f- VERTICAL AXIS FOR PLOT Of
fo HORIZONTAL AXIS FOR PLOT Of
/. VAR TO 8E P~OTTEO of

00000010
00000020
OOOOOC30
00000040
OOOOC050
OOOOC060
00000070
00000080
00000090
00000100
00000110
00000120
00000130
OOOOC140
OOOOC150
00000160
00000170
00000180
00000190
00000200
000002'0
00000220
00000230
00000240
00000250
00000260
00000270
00000280
00000290
OOOOC300
OOOOC310
00000320
00000330
00000340
00000350
00000360
00000370
00000380
00000390
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
OOOOC480
00000490
00000500
000005'0
00000520
00000530

fo INTERMEDIATE FILE Of
fo SOURCE FilE of
fo CONTAINS OATA TO 8E PLOTTED ·f
fo TIME STEP TO 8E PLOTTED -f
f' PUMP PERIOD TO 8E PLOTTED Of
fO TIME ELAPSED IN SIMULATION Of
fo VERTICAL AXIS FOR PLOT of
fo HORIZONTAL AXIS FOR PLOT -f
/. VAR TO BE PLOTTED *;

LOCATIONS;

GOPTIONS DEVICE-TEK4010;
%INClUOE MACROS;
f----------------------------------------------- EXAMPLE 1 ---------·f
fo-------------------- PLOT WEll lOCATIONS -------------------------of
fo PLTWLS PULLS THE WEll LOCATIONS FOR THE 08SERVATION AND of
fo RECHARGE WELLS FROM THE DATA SET AND PLOTS THEM. of
%MACRO PlTWlS;

%PER
%FNOWLS
%PLOT 1

%MENO PLTWLS;
%LET DATAFL-INIT
%lET SETFL-lI8.ALL;
%LET PROCFL~WELLS

%lET TlMESTEP=O
%lET PUMPPER-O
%LET TIMECr-O
%LET VERT"'IX
%LET HORIZ=IY
%L.ET LVAR-REC
%MACRO SETAX;

VAXIS- 1 TO &NNX 8Y 5
HAXIS-1 TO &NNY BY 5

%MEND SETAX;
%MACRO SYMS;

SYMBOl1 V-I' I-NONE
SYM80L2 V-O I-NONE
SYM80l3 V-P I-NONE

%MENO SYMS;
TITLE .H-' 8A8YlON lANDFILL SITE;
TITlE2 GPlOT WELL lOCATIONS;

%PLTWlS
/*---------------------------------------------- EXAMPLE 2 ---------*/
f--------------------- GRAPH WELL lOCATIONS ------------------------of
fo G3DWlS PUllS THE WELL LOCATIONS FOR THE 08ERVATION AND RECHARGE Of
f- WEllS· FROM THE DATA SET, PLACES THEM IN A GRIO AND PLOTS THE of
fo GRID USING G30. -f
%MACRO G3DWLS;

%PER
%SETWLS
%G3DPlT

%MEND G3DWlS;
%lET DATAFL-INIT
%lET SETFl-lIB.ALL;
%lET PROCFL-WELLS
%LET TIMESTEP"O
%lET PUMPPERoO
%LET TIMECT"'O
~.LET VERT-IX
%LET HORIZ .. !Y
%LET lVAR=RECH

TlT-lE2 G30 WELL
%G30WlS
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•••• TSO FOREGROUND HARDCOPY
DSNAME-U11Z36C.MACS.CNTL

....
(HYDRO

/0 CONTAINS DATA TO BE PLOTTED 0/
1° INTERMEDIATE FILE 0/
/0 PUMP PERIOD TO BE PLOTTED 0/
1° TIME STEP DATA TO BE PLOTTED 0/
1° TIME ELAPSED IN SIMULATION 0/

1° SOURCE FILE OF DATA 0/
1° CONTAINS DATA TO BE PLOTTED 0/
/0 CONTAINS DATA TO BE PLOTTED °1
/- MINIMUM VALID VALUE FOR LVAR 0/
/- VERTICAL AXIS FOR PLOT °1
/0 HORIZONTAL AXIS FOR PLOT 0/
I- VAR TO BE PLOTTED 0/
/0 • OF LEVELS TO BE CONTOURED -/

000OOC10
OOOCOOZO
OOCOOC30
OOCOOC40
OOCOOC50
00000060
OOCOOC70
OOOOC080
00000090
00000100
OOOC0110
OOOOC1Z0
OOOOC130
OOCOO140
00000150
OOOOC160
OOOOC170
OOOOC180
OOOOC190
OOOOCZoo
00000Z10
OOOOOZZO
OOOOCZ30
00000Z40
OOCOOZ50
OOOOCZ60
00000Z70
OOOOCZBO
OOOOCZ90
00000300
OOOOC310
00000320
00000330
OOOOC340
OOOOC350
OOOC0360
00000370

STEP AND PUMP. PER ------- 0/
STEP AND PUMPING PERIOD -I
AND PLACES IT ON THE FILE 0/

0/

SORT BY TIME
FOR THE TIME
FILE "SETFL"

GDPTIDNS DEVICE-TEK4010;
%INCLUDE MACROS;
/---------------------
/- PER PULLS THE DATA
/- INDICATED FROM THE
f* "OATAFL".
%LET DATAFL-INIT ;
%LET SETFL-LI8.ALL ;
%LET PUMPPER-O
%LET TIMESTEP-O
%LET TIMECT-O
%PER
/----------------------------------------------- EXAMPLE 3 ----------/f*-------------------- GCONT WITH COLOR ----------------------------*f
/- CDNTZ EXECUTES ALL MACROS NECESSARY FOR A CONTOUR PLOT -/
/0 WITH COLOR.-/
%MACRO CONTZ;

%SETMIN
%RNGSORT
%PCKVAR
%CONTCDLR

%MENO CONTZ;
%LET SETFL-INIT
%LET DATAFL-INIT
%LET PROCFL-HEAD
%LET MINVAL-O. 0
%LET VERT-I
%LET HORIZ"J
%LET LVAR-WT
'Y.LET LVLS"6
%MACRO CCDLORS;

'BLUE' 'GREEN' 'ORANGE'
'BROWN' 'REO' 'PURPLE'

%MEND CCOLORS;
TITLE .H-1 BABYLON LANDFILL SITE;
TITLEZ GCONTOUR WATER TABLE;

%CONT2
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I

BABYLON LANDFIlL SITE
GCONTOUR ~ATER TABLE

Example J
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•••• TSO FOREGROUNO HAROCOPY
OSNAMEcU11236C,MACS,CNTL

.......
(OBS

I' CONTAINS DATA TO BE PLOTTED -;
I' INTERMEDIATE FILE -I
I' PUMP PERIOD TO BE PLOTTEO '1
I' TIME STEP DATA TO BE PLOTTED "I
;. TIME ELAPSED IN SIMULATION '1

;. CONTAINS DATA TO BE PLOTTED -I
;. INTERMEDIATE FILE .;
;. PUMP PERIOD TO BE PLOTTED '1
;. TIME STEP DATA TO BE PLOTTED '1
I' TIME ELAPSED IN SIMULATION '1

I' CONTAINS DATA TO BE PLOTTED "I
I- INTERMEDIATE FILE '1
I- PUMP PERIOD TO BE PLOTTED '1
I- TIME STEP DATA TO BE PLOTTED '1
I' TIME ELAPSED IN SIMULATION -I

PULL TIME STEP ANO PUMP, PER ----------------·1
FOR THE TIME STEP ANO PUMPING PERIOO '1
FILE "SETFL" AND PLACES IT ON THE FILE "I

'1

00000010
00000020
00000030
oo040סס0

00000050
00000060
00000070
OOooooBO
oo0090סס

00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000IBO
00000190
00000200
00000210
00000220
oo230סס0

00000240
00000250
00000260
00000270
00000280
oo290סס0

00000300
00000310
00000320
00000330
00000340
00000350
00000360
00000370
00000380
00000390
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
00000480
00000490
00000500
00000510
00000520
00000530
00000540
00000550
00000560
00000570
00000580
00000590
00000600
00000610
00000620

STEP AND PUMP, PER -------------·1
STEP AND PUMPING PERIOD '1
AND PLACES IT ON THE FILE '1

'1

SORT By TIME
FOR THE TIME
FILE "SETFL"

PULL TIME STEP ANO PUMP, PER ----------------·1
FOR THE TIME STEP AND PUMPING PERIOO "I
FILE "SETFL" AND PLACES IT ON THE FILE -I

'1

GOPTIONS OEVICEcTEK4010;
%INCLUOE MACROS;
1·--------------------
I' PER PULLS THE DATA
I' INDICATED FROM THE
/- "0ATAfL".
%LET OATAFL-IN1
%LET SETFL-LIB,ALL ;
%LET PUMPPER-1
%LET TIMESTEP z 4
r.LET TIMECT-3
%PER
1--------------------- SORT BY VARIABLE ----------------------------·1
I- SORTFL SORTS THE FILE IN "OATAFL" BY THE VARIABLE IN "BYVAR", "I
%LET OATAFL-IN1 I' CONTAINS DATA TO BE SORTEO'I
%LET BYVAR-TMYR I- CONTAINS VARIABLE TO SORT ON '1
%SORTFL
/*--------------------
I' PER PULLS THE DATA
I- INDICATED FROM THE
/* "OATAFL".
%lET DATAFL-IN2 ;
%LET SETFL-LIB,ALL ;
%LET PUMPPER-2
%LET TIMESTEP-2
%LET TIMECT-7
%PER
1--------------------- SORT BY VARIABLE ----------------------------·1
I- SORTFL SORTS THE FILE IN "OATAFL" BY THE VARIABLE IN "BYVAR" , '1
%LET OATAFL=IN2 I' CONTAINS DATA TO BE SORTEO'I
%LET BYVAR=TMYR I- CONTAINS VARIABLE TO SORT ON -I

'%SORTFL
/---------------------
I- PER PULLS THE OATA
I' INDICATED FROM THE
/* "OATAFL".
%LET OATAFL=IN3 ;
%LET SETFL-LIB,ALL :
%LET PUMPPER-3
%LET TIMESTEP-4
%LET TIMECT-10
%PER
1.-------------------- SORT By VARIABLE ----------------------------·1
I- SORTFL SORTS THE FILE IN "OATAFL" BY THE VARIABLE IN "BYVAR", "I
%LET OATAFL=IN3 I' CONTAINS OATA TO BE SORTED' I
%LET BYVARcTMYR I- CONTAINS VARIABLE TO SORT ON '1
%SORTFL
1·-------------------- MERGE FILES ---------------------------------·1
I- MERGEFL MERGES THE FILES INOICATEO IN "OATAFL" INTO THE FILE '1
I' IN "PROCFL". SORTING BY THE VARIABLE IN "BYVAR". "I
%LET PROCFL-HYORO; I- CONTAINS DATA TO BE PLOTTED "I
%LET OATAFL-IN1 IN2 IN3; I" SOURCE FILE OF DATA "I
%LET BYVAR=TMYR I" VAR TO SORT BY -I
'YoMERGEFL
1"------------0------- SET CONTOuR RANGE ---------------------------"1
fa PCKVAR KEEPS THE DATA INDICATED IN "LVAR" AND THE APPROPRIATE X -;
I" ANO Y COOROINATES, -I
%LET PROCFL=HYORO; I' CONTAINS OAT A TO BE PLOTTEO -I
%LET SETFL=HYORO I" SOURCE FILE OF DATA -I
%LET VERT-TMWL TMCN; I" VERTICAL AXIS FOR PLOT "I
%LET HORIZ=TMYR I- HORIZONTAL AXIS FOR PLOT "I
%LET LVAR-NOBS I" VAR TO BE PLOTTED "I
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00000630
00000640
000006 SO
00000660
00000670
00000680
00000680
00000700
00000710
00000720
00000730
00000740
000007S0
00000760
00000770
00000780
00000780
00000800
00000810
00000820
00000830
00000840
000008 SO
00000860
00000870
00000880
00000880
00000800
000008'0
00000820
00000830
00000840
000008S0

C=RED;
C-BL.UE:
C-GREEN;

C-REo;
C-8LUE;
C-GREEN;

VI:NONE
V=NONE
V-NONE

V=NONE
V-NONE
V-NONE

I*vOIN
I-voIN
I-vOIN

I -JOIN
I=JOIN
I*vOIN

%PCKVAR
1.---------------------------------------------- EXAMPLE 4 ---------·11. GPLOT WITH LINES OR SYMBOLS -----------------*1
1* PLOT' PERFORMS THE GPLOT PROCEOURE ON DATA IN "PRoCFL". '1
~LET PRoCFL-HyoRO 1* CONTAINS DATA TO BE PLoTTEO *1
~LET VERT-TMWL 1* VERTICAL AXIS FOR PLOT *1
~LET HoRIZ-TMYR 1* HORIZONTAL AXIS FOR PLOT *1
~LET LVAR-NOBS 1* VAR TO BE PLOTTED *1
~MACRO SETAX;
~MENo SETAX;
~MACRO SYMS;

SVMBOL1 L-1
SYMBOL2 L-2
SYMBoL3 L=S

~MENO SYMS;
T1TLE2 GHOT HyoROGRAPH (HEAO.);

~PLOT 1
1*---------------------------------------------- EXAMPLE S ----------1
1*-------------------- GPLOT WITH LINES OR SYMBOLS -----------------*1
1* PLOT' PERFORMS THE GPLOT PROCEDURE ON DATA IN "PRoCFL·. *1
~LET PROCFL*HyoRo I' CONTAINS DATA TO BE PLOTTED *1
~LET VERT*TMCN 1* VERTICAL AXIS FOR PLOT *1
~LET HORIZ-TMYR 1* HORIZONTAL AXIS FOR PLOT *1
~LET LVAR=NDBS I' VAR TO BE PLoTTEO *1
~MACRO SETAX;
~MENo SET AX;
~MACRo SYMS;

SVMBOL1 L-1
SYMBoL2 L-2
SYM8oL3 L*S

~MENo SYMS;
TITLE2 GPLOT HyoRoGRAPH (CONCENTRATION);

~PLoTI
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B.UlYLON UJal~'ILl Sm:
~PLOT HYDWOG~~PH (HEAO)

Example 4
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!WlYLON u.NDYDl. Sm:
GPL.DT HYDROGRAPH (CONCENTRATION)

Example 5

,.••

/
/

/
./
V
/\,

/ \,
___I \.......

7•S••2

/
/

/,l

,i
/

/
,i

-----_.~------

c
0 I ••
N
C
£
N
T 7S
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T
I
0 S.
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I
N
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"G
I
L •

•
LEGEND, NO~S

TIME IN '!'EARS

--, , 3
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• ••• TSO FOREGROUNO HAROCOPY
OSNAME=U"236C.MACS.CNTL

....
(SHAOE

f' SOURCE FILE OF OATA -f
f- INTERMEDIATE FILE -f
I- CONTAINS DATA TO BE PLOTTED -f
I- VAR TO BE PLOTTEO 'f

I' SOURCE FILE OF OATA '1
I' INTERMEDIATE FILE -I
I' CONTAINS DATA TO BE PLOTTED '1
I' VAR TO BE PLOTTED '1
/* PUMP PERIOD TO BE PLOTTED */
I' TIME STEP DATA TO BE PLOTTED '1
I' TIME ELAPSED IN SIMULATION °1
I- VERTICAL AXIS FDR PLOT '1
I' HORIZDNTAL AXIS FOR PLDT '1
I" • DF LEVELS TD BE PLOTTED "I

00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090
00000'00
00000"0
00000'20
00000'30
00000'40
00000'50
00000160
00000170
OCOOO'80
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
00000280
00000290
00000300
000003'0
00000320
00000330
00000340
00000350
00000360
00000370
00000380
00000390
00000400
000004'0
00000420
00000430
00000440
00000450
00000460
00000470
00000480
00000490
00000500
00000510
00000520
00000530
00000540
OO~00550

00000560
00000570
000005BO
00000590
00000600
000006'0
00000620

• OF LVLS (ABOVE) '1OF SYMBOLS
C=BLUE: .
C"'SLUE;
C-GREEN;
C=GREEN;
C-ORANGE;
C-ORANGE;
C-BROWN,
C-RED ;
C-PURPlE;

I" •
I-NONE
I-NONE
I=NONE
lcNONE
I-NONE
I-NONE
I-NONE
I-NONE
I-NONE

GOPTIONS OEVICE-TEK40'O;
%INCLUOE MACROS,
1.-------------------- SORT OUT MINIMUM VALID VALUE FOR VAR --------·1
I- SETMIN SORTS OUT THE MINIMUM VALID VALUE FOR THE VARIABLE '1
I- INOICATED IN LVAR. -I
%LET SETFL-LIB.ALL; I- SOURCE FILE OF OAT A '1
%LET OATAFL-SHD I- INTERMEOIATE FILE '1
%LET LVAR-CONC I- VAR TO BE PLOTTED '1
%LET MINVAL=O.O I- MINIMUM VALUE FOR LVAR '1
%SETMIN
1----------------------------------------------- EXAMPLE 6 ---------=11·-------------------- FINO RANGE, SET LEVELS, PLOT (LINES,SYMBOLS)-'II' PLOT2 EXECUTES ALL MACROS NECESSARY FOR A SHADED CONTOUR PLOT =1
I' OF THE DATA INOICATEO. '1
%MACRO PLOT2,

%RNGSORT
%PER
%SHDSET
%PLOT1

%MEND PLDT2;
%LET SETFL-SHD
%LET OATAFLaPLUMES;
%LET PROCFL-PLUME1;
%LET LVAR-CONC
%LET PUMPPER-,
%LET TIMESTEP-3
%LET TIMECT=3
%LET VERT-I
%LET HORIZ-J
%LET LVLS-9
%MACRO SETAX,

VAXIS- 0 TO 20 BY S
HAXIS= a TO 30 By 5

%MENO SETAX,
%MACRO SYMS :

SYMBOL 1 V-PAW
SYMBOL2 V-X
SYMBOL3 V-PLUS
SYM80L4 V~SOUARE

SYMBOLS V-TRIANGLE
SYMBOL6 V-OIAMONO
SYMBOL7 V-STAR
SYMBOLS v-
SYMBOLS V=%

%MENO SYMS;
TITLE .H=1 BABYLON LANOFILL SITE;
TITLE2 GPLOT CONCENTRATION;
TITLE3 END OF PUMPING PERIOO ';

%PLOT2
1----------------------------------------------- EXAMPLE 7 ----------11--------------------- PLOT (LINES, SYMBOLS) AFTER RANGE ------------1
I' .PLOT3 EXECUTES ALL MACROS NECESSARY FOR A SHAOED CONTOUR PLOT 'f
;- OF THE DATA INDICATED AFTER THE THE RANGE HAS ALREADY BEEN SET. -/
~.MACRO PLOT3;

~.PER

%SHDSET
%PLOTl

%MEND PLDT3;
%LET SETFL=SHO
%LET DATAFL"'PLUMES
%LET PROCFL·OLUME2
%LET LVAR"'CONC
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/- PUMP PERIOD TO 8E PLOTTED ./
/. TIME STEP DATA TO BE PLDTTED ./
/. TIME ELAPSED IN SIMULATIDN -/
/. VERTICAL AXIS FOR PLOT ./
/. HORIZONTAL AXIS FOR PLOT -/
/ •• OF LEVELS TO BE PLOTTED ./

/- SOURCE FILE OF OATA ./
/. INTERMEDIATE FILE ./
/. CONTAINS OAT A TO BE PLOTTEO ./
/. VAR TO BE PLDTTEO ./
/. PUMP PERIOO TO BE PLOTTED ./
/. TIME STEP OATA TO BE PLOTTED -/
/. TIME ELAPSED IN SIMULATION ./
/. VERTICAL AXIS FOR PLOT ./
/- HORIZONTAL AXIS FOR PLOT ./
/ •• OF LEVELS TO BE PLOTTED -/

00000630
00000640
00000650
00000660
00000670
00000680
00000690
00000700
000007'0
00000720
00000730
00000740
00000750
00000760
00000770
00000780
00000790
00000800
00000810
00000820
00000830
00000840
00000850
00000860
00000870
oooo08BO
00000890
00000900
00000910
00000920
00000930
00000940
00000950
00000960
00000970
00000980
00000990
0000'000
00001010
00001020
0000'030
00001040
00001050
0000'060
00001070
0000'080
0000'090
00001100
00001110
0000"20
00001130
00001140
00001'50
00001160
0000"70
0000"80
00001190
00001200
0000'210

• OF LVLS (ABOVE) -/

- • OF LVLS (ABOVE) -/.

OF SYMBOLS
C-BLUE:
C=BLUE:
GcGREEN;
C-GREEN;
C-ORANGE;
C-ORANGE:
C-BROWN;
CaRED;
C-PURPLE:

OF SYMBOLS
C-BLUE;
C-BLUE:
C-GREEN;
C-GREEN;
C-ORANGE;
C-ORANGE;
C-BRQWN;
CaRED;
C"PURPLE;

/ ..
I=NONE
I=NDNE
I=NONE
lz::NONE
I-NONE
I-NONE
I-NONE
I=NONE
I-NONE

/- .
I=NONE
I·NONE
I-NONE
I-NONE
I-NONE
I-NONE
I·NONE
I "'NONE
I "'NONE

%LET PUMPPER=2
%LET TlMESTEP"
%LET TlMECT-7
%LET VERT=I
%LET HORIZ-J
~.LET LVLS'9
%MACRO SETAX:

VAX IS- 0 TO 20 BY 5
HAXIS- 0 TO 30 BY 5

%MENO SETAX:
%MACRO SYMS :

SYMBOL1 V-PAW
SYMBOL2 V-X
SYMBOL3 V-PLUS
SYMBOL4 V-SQUARE
SYMBOLS V~TRIANGLE

SYMBOL6 V-OIAMOND
SYMBOL7 V-STAR
SYMBOL8 V-
SYMBOL9 V-Yo

%MENO SYMS:
TITLE3 END OF PUMPING PERIOO 2;

%PLOT3
/----------------------------------------------- EXAMPLE 8 ---------./
/.-------------------- PLDT (LINES, SYMBOLS) AFTER RANGE ------------/
;- PLOT3 EXECUTES ALL MACROS NECESSARY FOR A SHADEO CONTOUR PLOT -/
/- OF THE OATA INOICATEO AFTER THE THE RANGE HAS ALREADY BEEN SET .•/
%MACRO PLOT3:

%PER
%SHOSET
%PLOT1

%MEND PLOn:
%LET SETFL-SHO :
%LET OATAFL-PLUMES:
%LET PROCFL-PLUME3:
%LET LVAR-CONC
%LET PUMPPER'3
%LET TlMESTEP-3
%LET TlMECT= 10
%LET VERT-I
%LET HORIZaJ
%LET LVLS-9
%MACRO SETAX:

VAXIS- 0 TO 20 BY 5
HAXIS- 0 TO 30 BY 5

%MEND SETAX:
%MACRO SYMS :

SYMBOL1 V-PAW
SYMBOL2 V-X
SYMBDL3 VcPLUS
SYMBOL4 V-SQUARE
SYMBOLS V-TRIANGLE
SYMBOL6 V-OIAMOND
SYMBOL7 V-STAR
SYMBOLS V-
SVMBOL9 V-'%

%MEND SYMS :
TITLE3 ENO OF PUMPING PERIOD 3:

%PLOT3
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lIJJ3\'l.ON 1..Umrlll. sm:
GPI,.OT COt-CEr'iTRATION Example 6ENe OF PUMPIt-~ F'RIQ~

!

2'1

ISJ

+ + 0 • 0 0 + x
• • + X

" · • • 0 •· • • 0 x
• • 0 x

+ + 0 • 0 0 • x

S

•
• S I. IS 2. 2S 3.

0

LEGEND: LEVEL ,. X X x 2S • + + ••0 0 0 SS • • • 7. • • • 8S
• • • I •• • liS 13.

B.Urtl.oN lJJ.D1IIL SIT!:
GPLOT CONCENTRATION Example 7END OF' PUMP!NG peRIoD 2

!
2.

IS
..
..
..

x x + + + • • • x.. x 0 • • • • • • • • 0 x
I. .. x 0 • • • • • • 0 •x 0 • • • • 0 x

x 0 • • • • • • • 0 x
x x • • 0 • + • x

S .. .. ..
..

•
• S ,. IS 2. 2S 3.

"
LEGENO-, LE\'EL I. x X x 2S + • • •• 0 0 0 SS

• • .. 7. • • • 8S • • • ,.. liS

Bi.BnoN LUrofDJ.. Sf'll:
GPLOT CONCf:NTRATICN Example 8

END OF PUMPING PER!OD 3

I
2.

IS
X X X

0 • 0 + + + x x x + + 0 + + + •
• • • • 0 x x + 0 • • · · • • 0 + •I. • · • • 0 x x 0 • · · • • 0 + x

• • • • • • x x • 0 • • · · • • • + x

• • • • 0 x x + 0 • • • • • • 0 • x
0 + 0 • + • x x • • + 0 + + • x

x x x
S

•
• S I. ,S 20 2S 3.

"
LEGEND: LEVEL. I. X x x 2S + + • '0

0 0 0 SS 0 0 0 ). • • • os
• • • I•• liS '"
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•••• TSO FOREGROUND HAROCDPY
DSNAMEsU'1236C.MACS.CNTL

.....
(GCONT

1° SOURCE FILE OF OAT A °1
la INTERMEDIATE FILE °1
1° CONTAINS DATA TO BE PLOTTED 01
1° PUMP PERIOD TO BE PLOTTED °1
1° TIME STEP DATA TO BE PLOTTED '1
1° TIME ELAPSED IN SIMULATION °1
1° VERTICAL AXIS FOR PLOT '1
1° HORIZONTAL AXIS FOR PLOT °1
1° VAR TO BE PLOTTED '1
1° • OF LEVELS TO BE CONTOURED 0/

/0 SOURCE FILE OF DATA sl
1° INTERMEDIATE FILE °1
1° CONTAINS OATA TO BE PLOTTED °1
Is PUMP PERIOD TO BE PLOTTED al
/0 TIME STEP OAT A TO BE PLOTTED °1
1° TIME ELAPSEO IN SIMULATION °1
I' VERTICAL AXIS FOR PLOT °1
1° HORIZONTAL AXIS FOR PLOT 01
1° VAR TO BE PLOTTED °1
1° • OF LEVELS TO BE CONTOURED °1

GOPTIONS OEVICEsTEK4010;
%INCLUDE MACROS;/0 EXAMPLE 9 ---------·1
1·-------------------- GCONT WITH COLOR ----------------------------·1
10 CONT2 EXECUTES ALL MACROS NECESSARY FOR A CONTOUR PLOT °1
1° WITH COLOR.ol
%MACRD CDNT2;

Y.RNGSDRT
y.,PER
Y.PCKVAR
%CONTCDLR

%MEND CONT2;
%LET SETFLsLIB.ALL;
%LET OATAFL-PLUMES;
%LET PROCFLaPLUME';
%LET PUMPPER=1
%LET TIMESTEP"'3
%LET TIMECT c 3
%LET VERT"X
_%LET HQl:UZ .. J
%LET LVAR-CDNC
%LET LVLS-S
%MACRD CCOLORS;

'BLUE' 'BLUE' 'GREEN' 'GREEN'
I ORANGE' I ORANGE' 'BROWN' , RED I , PURPLE'

%MEND CCDLORS;
TITLE .Hs 1 BABYLON LANDFILL SITE;
TITLE2 GCDNTOUR CONCENTRATION;
TITLE3 END OF PUMPING PERIOD 1;

%CONT2
/.---~------------------------------------------ EXAMPLE 10 --------*/
1°-------------------- GCONT WITH COLOR ----------------------------°1
1° CONT3 EXECUTES ALL MACROS NECESSARY, AFTER THE RANGE HAS BEEN al
I ° FOUND. FOR A COLOR CONTOUR PLOT. • I
%MACRO CONT3:

%PER
%PCKVAR
%CONTCOLR

%MEND CONT3;
%LET SETFLsLIB.ALL;
%LET DATAFL'PLUMES;
%LET PROCFLsPLUMEZ;
%LET PUMPPERsZ
%LET TIMESTEP-1
%LET TIMECT-7
%LET VERTe!
%LET HORIZ-J
%LET LVARsCONC
%LET LVLSll8
%MACRO CCOLORS;

'BLUE' 'BLUE' 'GREEN' 'GREEN'
'ORANGE' 'ORANGE' 'BROWN' 'RED' 'PURPLE'

~~MENO CCOLORS:
TITLE3 END OF PUMPING PERIOD Z;

%CONT3
I .. -------------~-------------------------------- EXAMPLE 11 ---------/
/"-------------------- GCDNT WITH COLOR ----------------------------"/
I" CONT3 EXECUTES ALL MACROS NECESSARY. AFTER THE RANGE HAS BEEN "/
;- FOUND, FOR A COLOR CONTOUR PLOT. "'/
%MACRD CDNT3;

%PER
%PCKVAR

00000010
00000020
00000030
00000040
00000050
00000060
00000070
OOOOOOBO
00000090
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00oooIBO
00000190
00000200
000002iO
00000220
00000230
00000240
00000250
00000260
00000270
000002BO
00000290
00000300
00000310
00000320
00000330
00000340
00000350
00000360
00000370
000003BO
00000390
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
ooo004BO
00000490
00000500
000005'0
00000520
00000530
00000540
00000550
00000560
00000570
00000580
00000590
00000600
00000610
00000620
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/* SOURCE FILE OF DATA */
/* INTERMEOIATE FILE -/
/- CONTAINS DATA TO BE PLOTTED */
/* PUMP PERIOO TO BE PLOTTEO */
/* TIME STEP OATA TO BE PLOTTEO */
/* TIME ELAPSEO IN SIMULATION */
/* VERTICAL AXIS FOR PLOT */
/* HORIZONTAL AXIS FOR PLOT */
/* VAR TO BE PLOTT EO -/
/* • OF LEVELS TO BE CONTOURED */

Y,CONTCOLR
%MENO CONT3;
%LET 5ETFL-LI8.ALL;
%LET OATAFL-PLUME5;
%LET PROCFL-PLUME3;
%LET PUMPPER-3
Y.LET T1ME5TEP-3
%LET T1MECT-l0
%LET VERT-I
%LET HORIZ-J
%LET LVAR·CONC
%LET LVLS-S
%MACRO CCOLORS;

'BLUE' 'BLUE' 'GREEN' 'GREEN'
'ORANGE' 'ORANGE' 'BROWN' 'REO'

%MENO CCOLORS;
TITLE3 ENO OF PUMPING PERIOD 3,

%CONT3

'PURPLE'

00000630
00000640
00000650
00000660
00000670
00000680
00000690
00000700
00000710
00000720
00000730
00000740
00000750
00000760
00000770
00000780
00000790
00000800
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I

"I
11

•

D.UlYLON u.NDrnl. SIn:
GCONTOu~ CONCENT~ATI0N

END OF PUMPING PERIOD 1 Example 9

5

l.EGEND, CONC

9

,.
7.

13 17

25
.5

21

<.
I ••

25 2.

55
115

I

,.
11

•

1WlYLO~ LUlDYnJ. sm:
GCONTOuR CONCENT~ArION

END or PUMPING PERIOD 2 Example 10

5

l.EGEND' CONe

9

,.
7.

13 17

25
• 5

21

<.
I ••

25 2.

55
115

I

I.

awnoN UNDFD.L SITE
GCONTOUR CONCENTRATION

END or PUMPING PERIOD 3 Example 11

11

•

5

I.EGEND' CONC

9

,.
7.

13 17

25
.5

21

<.
1CO

25 2.

55
115
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•••• T50 FOREGROUND HAROCOPV .- ••
DSNAME=U11236C.MACS.CNTL (G3D

00000010
00000020
00000030
00000040
00000050
00000060
00000070
OOOOOOBO
00000090
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000'80
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
00000280
00000290
00000300
000003'0
00000320
00000330
00000340
00000350
.00000360
00000370
00000380
00000390
00000400
000004'0
00000420
00000430
00000440
00000450
00000460
00000470
00000480
00000490
00000500
00000510
00000520
00000530
00000540
00000550
00000560
00000570
00000580
00000590
00000600
00000610
00000620

j* SOURCE FILE OF DATA */
/- INTERMEDIATE FILE *j
j* CONTAINS DATA TO BE PLOTTEC */
/* PUMP PERIOD TO BE PLOTTEO *j
/* TIME STEP OAT A TO BE PLOTTEC */
/* TIME ELAPSED IN SIMULATION */
/* VERTICAL AXIS FOR PLOT */
j* HORIZONTAL AXIS FOR PLOT */
/* VAR TO BE PLDTTED *j
/* AXIS TO BE REVERSED *j
PERIOD 2;

/- SOURCE FILE OF DATA -/
/. INTERMEDIATE FILE "/
j- CONTAINS DATA TO BE PLOTTED ./
/- PUMP PERIOD TO BE PLOTTED -/
/- TIME STEP DATA TO 8E PLOTTED -/
/* TIME ELAPSED IN SIMULATION -/
/* VERTICAL AXIS FOR PLOT -/

j* SDURCE FILE OF CAT A *j
j- INTERMEDIATE FILE */
/* CONTAINS CATA TD BE PLOTT EO *j
/* PUMP PERIOD TO BE PLOTTED -/
/- TIME STEP CATA TO BE PLOTTEC *j
/* TIME ELAPSEC IN SIMULATION */
/- VERTICAL AXIS FOR PLOT */
/* HORIZONTAL AXIS FOR PLOT *j
/* VAR TO BE PLDTTED *j
/* AXIS TO BE REVERSED *j

BABYLON LANOFILL SITE;
CONCENTRATIDN;
OF PUMPING PERIOD 1;

GOPTIONS CEVICE-TEK4010:
%INCLUCE MACROS:

j:::::::::::::::::::::-~;~-~~~~~~~-:::::::::::::_:~~~~ ::_~:_:::::::::~
j* G3C 1 EXECUTES ALL MACROS NE.CESSARY FDR A 3 DIMENSIDNAL PLDT. * j
%MACRO G3C 1:

%PER
%PCKVAR
%REVAXI5
%G30PLT

%MEND G301;
%LET SETFL-LIB.ALL;
%LET DATAFL-PLUMES,
%LET PROCFL-PLUME1;
%LET PUMPPER c 1
%LET TIMESTEP-3
%lET TIMECT-3
%LET VERT-I
%LET HORIZ=J
%LET LVAR-CONC

-%LET AJ<.IS=J
TITLE .H-l

·TITLE2 G3D
TITLE3 END

%G3D1
j*----------------~----------------------------- EXAMPLE 13 --------*j
j*-------------------- G3D CONTDUR ---------------------------------*j
j* G3D1 EXECUTES ALL MACROS NECESSARY FOR A 3 DIMENSIONAL PLOT. *j
%MACRO G301;

%PER
%PCKVAR

"%REVAXI5
%G30PLT

%MEND G301:
%LET SETFL*LIB.ALL:
%LET DATAFL-PLUMES;
%LET PROCFL-PLUME2:
%LET PUMPPER-2
%LET TIMESTEP=1
%LET TIMECT*7
%lET VERT-X
%LET HORIZ=v
%LET LVAR-CONC
%LET AXIS=v

TITLE3 END DF PUMPING
%G3D1
j*---------------------------------------------- EXAMPLE '4 --------*j
j--------------------- G3D CONTOUR ---------------------------------*j
j* G3D1 EXECUTES ALL MACRDS NECESSARY FOR A 3 DIMENSIONAL PLOT. *j
%MACRO G3D':

%PER
%PCKVAR
%REVAXIS
%G3DPLT

%MENC G3D 1;
%LEi SETFL=L16.ALL:
%LET DATAFL=PLUMES;
%LET PRDCFL=PLUME3;
%LET pUMPPER=3
%LET TIMESTEP-3
%LET TIMECT=,O
%LET VERT=I

VII 1-22



%LET HDRIZ=.J
%LET LVAR-CONC
%l..ET AXISsJ

T1TLE3 END OF
%G301

PUMPING

/- HORIZONTAL AXIS FOR PLOT -/
/- VAR TO BE PLOTTED -/
/- AXIS TO BE REVERSEO -/
PERIOO 3;

VIlI-23
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