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PREFACE

An interactive prograa <preprocessor) has been developed in this study

to aid users in creating and editing input data sets for a modified version

of the N.R.C. version of the U.S.G.S. Solute Transport "odel which is

described in Voluae 1 of this report (Kent, et al, 1986).

A detailed description of the preprocessor, as well as source code

listings, is included in this report. A sample listing of the interactive

creation of an input data set for the aodified N.R.C. version of the

U.S.G.S. Solute Transport "odel is also included. Data froa the Babylon

~andfill Site on ~ong Island was used in the exaaple. shown in the report.

The input data sets created, along with selected output froa the aodified

MOdel, are listed in Appendix VI. Potential users should be able apply the

preprocessor with a ainiaua degree of effort to their individual needs by

following the examples provided.

The final report represents the coapletion of the contract with the

Environaental Protection Agency entitled, ""atheaatical "odels for

Transport and Transformation of Cheaical SUbstances in Subsurface

Environaents", cooperative agreesent nuaber CR811142-01-0. The principal

investigators are Dr. Douglas C. Kent and Dr. Jan Wagner. "so ~orraine

~e"aster is the principal prograaaer. The cooperation and assistance of

Chi-Chung Chang, for his help and suggestions during testing of the

preproce.sor, is gratefully acknowledged. Appreciation i. also extended to

Jaaes Alexander and George Duckwitz for their work during the early stages

of this project, to the project officer, Carl G. Enfield, and to the entire

staff of the Robert S. Kerr Environmental Research Center.

The aethod. described herein can be used with the aodified N.R.C.

version of the U.S.G.S. Solute Transport "odel to estimate or predict the
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concentrations in a contaminant plume. The value or accuracy of the

prediction can be no better than the estimate of the hydrgeological and

chemical para..ters that are used in the sodel simulation. Because these

parameters can range within wide lisits, so also can the prediction. This

preprocessor was developed to allow the user to spend a ainimus amount of

time adjusting these paraaeters, especially during the predictive phase.

The results of these preedictive techniques must not be allowed to take

precedence over sound field investigation, data collection, and

interpretation at the study sites.

The infors.tion contained in this m.nual is believed to be correct at

the tim. of publication. However, the authors assuae no liability

resulting froa the use of the ..thods described in this pUblication.
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KODIFIED N.R.C. VERSION
OF THE U.S.G.S. SOLUTE TRANSPORT KODEL,

VOLUKE 2: INTERACTIVE PREPROCESSOR

1.0 INTRODUCTION

The purpo.. of this report is to describe an interactive prograa

(preprocessor) that was developed to aid in the creation and .odification

of input data aets for use with a aodified version (Kent, et al, 1986) of

the N.R.C. version (Tracy, 1982) of the U.S.G.S. Solute Transport Kodel

developed by Konikow and Bredehoeft (1978).

The preprocessor described in this ..nual is intended as a cospanion

to the .anual titled "Kodified N.R.C. Version of the U.S.G.S. Solute

Transport Kodel, Volu.. 1: Kodifications" (Kent, et al, 1986). Both

..nuals have been prepared for the U.S. Environ.ental Protection Agency

under a contract entitled "Kathe.atical Kodels for Subsurface Transport and

Fate Predictions."

The projeat is providing a well-docuaented set of transport and fate

.odels ranging fro. relatively siaple analytical .odels to coaplex

nuaerical sodels. These sodels will be available on the EPA co.puter

network in a foraat which would enable users to acc.ss the code, enter the

required data, run the sodel, and receive the aodel results without

extensive technical syate. support.

Fairly coaplex nuaerical .adels are required for predicting the

transport and fate of toxic che.icals in heterogeneous syste_. The

preparation of the input data file usually represents a significant, and

often tedioue, effort in the use of nu..rical .adels. However, the use of

interactive cosputer codes can efficiently .anage data. The interactive

code not only siaplifies data entry but also enables the user to gain so.e
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insight into the effects of physical and che.ical paraaeters on the

-aveaent and behavior of a tracer in a contaainant plu...

The interactive coaputer code for the preproc..sor is written in PL/l

and haa been t ..ted on an 18K 30810 coaputer as well as Kaypro-2 and 18K-PC

aicrocoaputers. The Kaypro-2 uses the CPK operating syste. and the 18K-PC

uses PC-DOS. The progra. haa been developed to assist the user in

preparing the input data files for batch processing of the sodified N.R.C.

version of the U.S.G.S. Solute Transport Kodel (Kent, et al, 19861 on the

18K 30810. The preprocessor proapts the user for the required input data.

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

-adification of an input data set. The code also generates job control,
state.ents required to sub.it a job for batch processing on an 18K 30810,

18K-PC (or other,KS-DOS aicro-co.puterl, and DEC/VAX.

The sodified N.R.C. version of the U.S.G.S. Solute Transport Kodel has

also been tested on an 18K-PC aicroco.puter with 512K of rando. accesa

...ory. Sose ainor changes have been aade to the preprocessor to

facilitate the execution of the .adel on the 18K-PC. The pro.pts to set

execution for the 18K-PC are described in AppendiX IX. Appendix X contains

the infor.ation specific to setting up for execution on a DEC/VAX.

1.1 Objectives

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

sathe.atical sodels in order to provide user friendly access to -adels

which are capable of predicting the probable concentrations of che.ical

sub.tances in ground-water .,ate.a resulting fro. the release of th.se

sub.tances onto the ground surface or into the subaurface.

Kore specifically, the objectives of this project report are-to

prOVide prograa docuaentation and a User's Kanual for an interactive
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progra. to be utilized in creating and .odifying input data files for use

with the sodified N.R.C. version of the U.S.G.S. Solute Transport "odel

(Kent, et al, 1986).

The project report contains the following:

(1) Progra. Docuaentation and

(2) User's "anual

Docuaentation of the progra. is developed to include (a) the

activation for and li.itations (assuaptions) of the progra., (b) a

description of the ..thods used in the progra., (c) listings of the source

code, (d) one or sore sets of teet data, and (e) guidelines for further

aodifications which .ight be required to ~able the use of the acdel on a

variety of coaputer systeas. A .aster copy of all source codes are

prepared on ~.2~ inch disks or .agnatic tapes in a foraat specified for the

syste. to be utilized. This type of progra. docusentation has been written

for those who have so.e background in ••the.atics and/or co.puter systeas

and languages. These docuaents are intended to serve as reference aanuals

for individuals who .ay be responsbile for .aintaining, aodifying, or

transferring coaputer codes; as well as users who are also interested in

the details of the co.puter codes.

The User's "anual includes (a) practical iaplications of assuaptions

and restrictions which are incorporated in the progra., (b) the type of

coaputer resources which aay be required (for exa.ple co.puter aeaorY,

execution tiae, and input and output devices), (c) input data require..nts

and for.ats, and (d) detailed, step-by-step exa.ples of practical proble.s.

The user'. aanual is written in lay.an ter.. for those who .ay not have a

background or experience in nuaerical aethode or coaputer progra••ing.
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1.2 History

The preproce.sor i. de.igned for the modified N.R.C.ver.ion of the

U.S.G.S. Solute Tran.port Kodel (Kent, et al, 1986). The .adel is ba.ed on

a ground-vater flov equation vhich is coupled with the solute-transport

equation in the aDdel. The coaputer prograa u.e. an Alternating-Direction

Iaplicit Procedure (ADIP) to solve a systea of algebraic equations

generated froa a finite-difference approxiaation to the ground-vater flov

equation. The aethad of characteri.tics i. used to .olve the solute

tran.port equation. The method of characteri.tics use. a particle tracking

procedure to represent convective transport and a tva-step explicit

procedure to solve a finite-difference .quation that describe. the effects

of hydrodynaaic di.per.ion, fluid source. and sink., and divergence of

v.locity.

Radioactiv. decay and equilibriua ad.orption vere incorporated for the

U.S. Nuclear Regulatory Cosaission (Tracy, 1982). Procedure. for

radioactiv. decay, linear isothera, Langauir isothers, and the Freundlich

isoth.rs have been added to the U.S.G.S. Solute Transport Kadel developed

by Konikov and Bred.hoeft (1978).

The principal inve.tigators sssu.. that users vill have soae

background in hydrogeology, soil science, or a similar field I and vill have

a basic under.tanding of the phy.ical, ch.aical, and/or biologicsl

proce•••• involved in a specific problea to be addressed. With this

background, a user's manual is int.nded to introduce the user to the

prograa adaptation and ar.a. of application and to provide tutorials on

data requir.ments, mod.l acee.s and execution, and the aanage..nt and

interpretation of aodel output.
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1.3 Applications

The U.S.G.S. Solute Transport Kodel Yas selected since it is yell

docu..nted and saintained. The aodifications by Tracy (1982) to include

adsorption and first-order reactions yere incorporated in the user

interface. Additional eodifications yere eade to the N.R.C. version of the

U.S.G.S. Transport Kodel. The sodifications include options for selecting

(1) only the potentiometric head calculations or the potentiometric head

and solute transport calculations, (2) yater-table or confined-aquifer

conditions, (3) adjustment of transaissivities after each ti.. step to

accoasodate unconfined floY, (4) calculation of the initial saturated

thickness froe the bottoe elevation and potentioaatric head in an

unconfined &ystea, and (5) incorporation of the SIP iterative technique

yhich is an option for solving the fluid-floY equations in the U.S.G.S.

transport sodel. These sodifications are described in a coapanion .anual

entitled 'Kodified N.R.C. Version of the U.S.G.S. Solute Transport Kodel,

Voluee 1: "odifications' (Kent, et al, 1986).

The preprocessor, along Yith the sodel described above. Yill enable

variaous groups Yithin federal and state regulatory agencies, as yell as

the private sector, to apply an easily accessable. flexible version of the

N.R.C. version of this sodel to the analysis of various study sites. This

sodel can evaluate sites such as those involVing landfill or groundYater

pollution related to conservative and non-conservative elesents (eg. brine

pollution and hazardous ele..nts). The effects of pueping and injection

yells, recharge, constant head, nonhoaogeneities in the aquifer, dispersive

coefficients, and no-floY boundaries in the vicinity of the site can also

be sieulated.
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2.0 USER'S GUIDE FOR THE INTERACTIVE PREPROCESSOR

2.1 General Description

Interactive capabilitiee to the sodified N.R.C. version of the

U.S.G.S. Solute Transport Kadel (Kent, et al, 19861 were developed to aid

users in creating the input data set. The input parameters defined in

Appendix III are labeled in each prompt. Provisions have been .ade in this

routine for all .odifications described in the coapanion .anual, 'Kodified

N.R.C. Version of the U.S.G.S. Solute Transport Kodel, Volu.e 1:

Kodifications' (Kent, et al,19861. All data input by the modeler is shown

in lower case. Proapts are shown in upper case.

The preprocessor is written in PL/1; a source listing is in Appendix

I. The source prograss .ust be coapiled and linked. The data set created

by the preprocessor includes the Job Control Language (JCLI used at

Oklahoaa State Univer.ity on the 18K 3081D computer; Versions of this

preprocessor have been developed with the JCL necessary for the model to

execute on.a sicrocoaputer with an KS-DOS operating systea and on a

DEC/VAX. The JCL for KS-DOS i. described in Appendix IX. Appendix X

describes the JCL for the DEC/VAX. This JCL aay need to be altered,

according to the require.ents of the coaputer systea being utilized. The

preprocessor allocate. the input data set as a standard fixed binary

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

the .ass storage equivalent of a card deck. All input data is stored in

this data set at the end of the preproce.sor routine.

A controlling progra., also written in PL/1, is u.ed to initiate

the preprocessor. The aodeler enters

koni
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to begin execution of the controlling prograa. An introductory screen is

displayed followed by the opening .enu.

BODIFIED N.R.C. VERSION
OF THE U.S.G.S. SOLUTE TRANSPORT BODEL,

VOLUBE 2: INTERACTIVE PREPROCESSOR
BY

D. C. KENT, L. LEBASTER, AND J. WAGNER
FOR

U.S. ENVIRONBENTAL PROTECTION AGENCY

CHOOSE ACTION:
1) CREATE NEll DATA
2) BODIFY EXISTING DATA
3) END PROGRAB

(ENTER CORRESPONDING NUKBER):

Option 1 i. described in section 2.2, Option 2 in section 2.3, and Option 3

in section 2.4, of this report.

2.2 Preprocessor

The choice of Option 1 on the menu in section 2.1 creates the data set

where the JCL and input paraaeters are stored in their proper foraats. The

first proapt asks for the na.. of the data set.

ENTER THE RUNFILE DATA SET NAKE (DON'T llORRY, IF THE DATA SET IS
NOT THERE, IT llILL BE CREATED): 10ngis23.cntl

2.2.1 Job Control Language

After the data set na.e is entered, prompts for the JCL begin. First,

the jobnaae i. requested. Note, proapts for the JCL necessary to execute

the sodel on a aicrocoaputer (under BS-DOS) are described in Appendix IX.

JCL for the DEC/VAX i. described in Appendix X.

ENTER THE JOBNAKE: 10ngi8

According to IBB convention, this i. any na.. up to eight characters

long and beginning with an alph.betic character. The jobn.a. entered was

"longi.". After the jobn.a. i. entered the proapt for the siaulation tia.

is displayed:
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EHTER THE TIME LIMIT FOR THE JOB,
1) 5 SECOHDS OR LESS
2) 40 SECOHDS OR LESS
3) 5 MIHUTES OR LESS
4) OVER 5 MIHUTES

CHOOSE OHE OF THE ABOVE: 2

During calibration (hydraulic siaulation only), 40 seconds (Option 2)

should provide sufficient CPU tiae for execution. As a general rule, this

aodel, will require up to five ainutes execution tiae (Option 3) for a

solute transport siaulation. For a discussion on error checking using the

.odel (not the preprocessor), see section 2.5. Here, Option 3 was selected

since tahe siaulation will include solute transport.

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

co.puter rooa, the ·roo.· needs to be designated. The prompt for this is:

EHTER THE ·ROOM· FOR THE OUTPUT WIHDOW.
SIHGLE CHARACTER,
BETWEEH ·A· AND ·Z·: c

To have the results of the siaulation put on disk, the output data set

needs to be allocated. The pro.pt for this is:

EHTER THE COMPLETE OUTPUT DATA SET HAME
(HO QUOTES): ul1834c.longis23.outlist

The output data set naae is ·ul1834c.longis23.outlist·. The data set

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

System (SAS), is now allocated and can be accessed using independent SAS

prograas. Sa.ple SAS progra.s, results, and descriptions are provided in

Appendices VI and VIII. The fora.ts used for this data set are indicated

in Appendix VII. The pro.pt is:

ENTER THE COMPLETE GRAPHICS OUTPUT DATA SET HAME
(HO QUOTES): ul1834c.longis23.graph

The graphics data ..t na" is ·ul1834c.longis23.graph·.

After these are entered, the JCL is displayed:
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THE FOLLOWIHG IS THE JCL
1) IILOHGIS JOB (?????,TSO-TR-KOHI),KOHIKOWRUH,
21 IITIKE=(O,401,CLASS=A,
31 IIKSGCLASS=X,HOTIFY=-
41 I-PASSWORD ????
51 I-JOBPARK ROOK=C
6) 1/-
71 IIKOHI EXEC PGK=KOHIKOW,REGIOH=lS00K
81 IISTEPLIB DO DISP=SHR,DSH=Ul1236C.KOHI.LOAD
9) IIFT06FOOl DO DSH=Ul1834C.LOHGIS23.0UTLIST,UHIT=STORAGE,

10) II SPACE=(TRK,(10,1011,DISP=(KOD,CATLGl,
111 II DCB=(RECFK=VBA,LRECL=133,BLKSIZE=74481
121 IIFT10FOOl DO DSH=Ul1834C.LOHGIS23.GRAPH,UHIT=STORAGE,
13) 1/ SPACE=(TRK,110,101 l, DISP=(KOD, CATLG),
141 II DCB=(RECFK=FB,LRECL=80,BLKSIZE=74401
15) IIFT07FOOl DO SYSOUT=B
161 IIFTOSFOOl DO -

DO YOU WISH TO CHAHGE AHYTHIHG (Y/H), Y

If the JCL is correct, then ·n· is entered. If any error is present, then

.y. is entered (.y. and ·n· are sufficient to represent ·yes· and ·no·.)

In this example, .y. was entered. The prompt is'

EHTER THE HUKBER OF THE LIHE YOU WISH TO CHAHGE,
(OHLY OHE AT A TIKEl' 1

The jobnaae was entered incorrectly, so line nuaber 1 was entered. The

requested line is listed and changed as shown below.

IILOHGIS JOB (?????,TSO-TR-KOHIl,KOHIKOWRUH,
EHTER THE COKPLETE LIHE ••• ,IIUl1834C job (?????,tso-tr-konil,
konikowrun,

Hote that the correction is entered as one line. The line .ay wrap around

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

is displayed again.
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1) IIUl1834C JOB (77777,TSO-TR-KONI),KONIKOWRUN,
2) II TIKE=(O,40),CLASS=A,
3) II KSGCLASS=X, NOTIFY=-
4) I-PASSWORD 7771
5) I-JOBPARK ROOKsC
6) II-
7) IIKONI EXEC PGK=KONIKOW,REGION=1500K
8) IISTEPLIB DD DISP-SHR,DSN-Ul1236C.KONI.LOAD
9) IIFT06FOOl DD DSN-Ul1834C.LONGIS23.0UTLIST,UNIT=STORAGE,

10) II SPACE=(TRK,(10,10»,DISP=(KOD,CATLG),
11) II DCBs(RECFK-VBA,LRECLs133,BLKSIZE=7448)
12) IIFT10FOOl DD DSNsUl1834C. LONGIS23. GRAPH,UNITsSTORAGE,
13) II SPACEs(TRK,(10,10»,DISP=KOD,CATLG),
14) II DCBs(RECFKsFB,LRECL=80,BLKSIZE=7440)
15) IIFT07FOOl DD SYSOUTsB
16) IIFT05FOOl DD -

DO YOU WISH TO CHANGE ANYTHING (YIN): n

If the JCL is correct, then "n" i. entered and the progras will proceed to

the next proapt.

2.2.2 Verify and Exit

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

alter data iaaediately after the value is entered.

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

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

following proapt would appear after each variable prompt.

VERIFY (YIN):

If the value just entered needs to be changed, enter an". 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 proapt is

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

respond to any proapt with "exit". Control will be returned to the

controlling prograa. No data entered or aodified will be saved. If in the

preprocessor, the data set will not be created. If in the editor, the data

set will not be updated.

2-5



2.2.3 Individual Variables

The following prompts are self explanatory and are listed below with

the input data. If any questions should arise about a variable. refer to

the description of the paraseter in Appendix III.

ENTER THE TITLE, DESCRIPTIVE OF THE PROBLE".
"AXI"U" OF 80 CHARACTERS.
VARIABLE "TITLE": babylon,levelb,chloride

ENTER THE NU"BER OF NODES IN THE "X" DIRECTION.
("X" REFERS TO COLU"NS.)
"INI"U" OF 3, "AXI"U" OF 60.
VARIABLE "NX": 18

Note that in all references to the "X" direction the colusn nUBber is to be

used. Sisilarly, all references to the "Y" direction should us. the row

nusber. When executed on a sicrocomputer, the saxisus nusber of columns

and row. is 20. The a.xiaus nuBber of particlesto be used in the chesical

transport (NP"AX) is 3200.

ENTER THE NU"BER OF NODES IN THE "Y" DIRECTION.
("Y" REFERS TO ROWS.)
"INI"U" OF 3, "AXI"U" OF GO.
VARIABLE "NY": 31

ENTER THE "AXI"U" NU"BER OF PARTICLES.
"AXI"U" OF 9850.
VARIABLE "NP"AX": 3620

ENTER THE NU"BER OF PARTICLES PER NODE.
OPTIONS ~ 4,5,8,9:
VARIABLE "NPTPND": 4

ENTER THE NU"BER OF OBSERVATION POINTS TO BE
SPECIFIED -NEXT. ~XI"U" OF 5.
VARIABLE "NU"OBS":

NOTE: OBSERVATION WELLS SHOULD NOT BE PLACED IN THE
FIRST OR LAST ROWS OR COLU"NS.

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

ENTER THE "Y" COORDINATE OF OBSERVATION POINT 1.
VARIABLE "IYOBS(l)": 4
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ENTER THE "X" COORDINATE OF OBSERVATION POINT 2.
VARIABLE "IXOBS(2)", 10

ENTER THE "Y" COORDINATE OF OBSERVATION POINT 2.
VARIABLE "IYOBS(2)", 16

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

ENTER THE "Y" COORDINATE OF OBSERVATION POINT 3.
VARIABLE "IYOBS(3)': 26

ENTER THE NU"BER OF NODE IDENTIFICATION CODES
TO BE SPECIFIED. "AXI"U" OF 10.
VARIABLES "NCODES", 1

ENTER NODE IDEHTIFICATION CODE 1.
VARIABLE 'ICODE(l)', 2

.EHTER CORRESPONDING LEAKANCE «"/SEC)/FT).
(VERTICAL PER~BILITY/THICKNESS OF COHFINING LAYER. )
"AXI"U" LENGTH OF 10, REAL NU"BER.
NOTE, (FT/SEC)/FT a (GPD/")/FT • 1.54723 E-6
VARIABLE 'FCTR1(1)", 1.0

To represent a constant head boundary, set FCTRl > 0.09 (here, set to 1.0).

Note, Any real nuaber .ay be entered in scientific notation; for

exaaple, 9. E99.

ENTER CONCENTRATION ("G/L) FOR ICODE 1.
"AXI"U" LENGTH OF 10, REAL NU"BER.
VARIABLE 'FCTR2(1)', 0

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

VARIABLE 'OVERRD(l)": 0

If "1" is entered, the following proapt would appear:

EKTER RECHARGE/DISCHARGE ("/SEC) FOR ICODE 1.
NEGATIVE FOR RECHARGE, POSITIVE FOR DISCHARGE.
"AXI"U" LEHGTH OF 10, REAL NU"BER.
NOTE: "/SEC a IN/YR. 26.7918 E-l0
ENTER VARIABLE "FCTR3(1)",

.ince the recharge/discharge i. to be rwtained, proapting continue. with

the .torage coefficient.
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EHTER THE STORAGE COEFFICIENT.
o FOR STEADY FLOW PROBLEftS.
ftAXIftUft LENGTH OF 5, REAL NUftBER.
VARIABLE "SO: .0005

If the storage coefficient were zero, variabl.. TIftX and TINIT would not be

prospted but autosstically set to zero. Prospting continue. with the

following:

ENTER THE NUftBER OF PUftPING PERIODS.
IIAXIIIUft OF SO.
VARIABLE "NPftP": 3

ENTER THE ftAXIftUII NUftBER OF TInE STEPS IN
PUftPING PERIOD 1. ftAXIftUft OF 100.
VARIABLE "RTIft": 3

PUftPING PERIOD 1:
ESTER THE TIftE STEP IRTERVAL FOR PRINTIRG
HYDRAULIC AND CHEftICAL OUTPUT DATA.
VARIABLE "RPNT": 1

PUftPIHG PERIOD 1:
EHTER THE NUftBER OF ITERATIOR PARAftETERS FOR
ADIP. USUALLY FROII 4 TO 1.
VARIABLE "NITP": 1

It should be noted that NITP is ignored if the SIP algoriths is used. The

nusber of SIP iteration paraseters is set to 10 in the .adel.

PUftPIHG PERIOD 1:
EHTER THE IIAXIftUft ALLOWABLE NUftBER OF ITERATIONS
IR ADIP OR SIP. USUALLY FROft 100 TO 200.
VARIABLE "ITftAX": 100

PUftPING PERIOD 1:
EHTER THE PARTICLE ftOVEftERT INTERVAL (IftOV)
FOR PRIHTIRG CHEftICAL OUTPUT DATA.
SPECIFY 0 TO PRIHT ORLY AT THE ESD OF TIftE STEPS.
VARIABLE "HPHTftV": 0

PUftPIRG PERIOD 1:
EHTER THE OPTIOR FOR PRIRTIRG COIIPUTED
VELOCITIES.

0) DO ROT PRIHT.
1) PRIRT FOR FIRST TIllE STEP.
2) PRIHT FOR ALL TIllE STEPS.

CHOOSE ORE OF THE ABOVE.
VARIABLE "HPHTVL": 0
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PU"PING PERIOD 1:
ENTER THE OPTION FOR PRINTING CO"PUTED
DISPERSION EQUATION COEFFICIENTS.

0) DO NOT PRINT.
1) PRINT FOR FIRST TI"E STEP.
2) PRINT FOR ALL TI~ STEPS.

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

PU"PING PERIOD 1:
ENTER THE OPTION TO PRINT CO"PUTED CHANGES IN
CONCENTRATION.

0) DO HOT PRINT.
1) PRINT.

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

PUMPING PERIOD 1:
ENTER THE OPTION TO PUNCH VELOCITY DATA.

0) DO HOT PUNCH.
1) PUNCH FOR FIRST TIME STEP.
2) PUNCH FOR ALL TIME STEPS.

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

PUMPING PERIOD 1:
ENTER THE LENGTH OF THE PUMPING PERIOD (YEARS).
MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE 'PINT': 3.

Since the storage coefficient vas not equal to zero, the variables TIMX and

TINIT are prompted for here:

PUMPING PERIOD 1:
ENTER THE TI"E INCREMENT MULTIPLIER FOR
TRANSIENT FLOW PROBLEMS.
THIS IS DISREGARDED IF s=o.
"AXIMUM LENGTH OF 5, REAL NU"BER.
VARIABLE 'TI"X': 1.

PUMPING PERIOD 1:
ENTER THE SIZE OF THE INITIAL TIME STEP
IN SECONDS.
"AXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE 'TINIT': 3.1E7

PUMPING PERIOD 1:
ENTER THE NUMBER OF PUMPING OR INJECTION
WELLS TO BE SPECIFIED.
MAXI"UM OF 50.
VARIABLE 'NREC': 8
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NOTE: PUMPING/INJECTION WELLS SHOULD NOT BE PLACED IN THE
FIRST OR LAST ROWS OR COLUMNS.

ENTER THE X COORDINATE' OF PUMPING OR INJECTION WELL 1.
VARIABLE 'IXlll': 8

ENTER THE Y COORDINATE OF' PUMPING OR INJECTION WELL 1.
VARIABLE 'IYlll': 3

ENTER THE RATE IFT"3/SECI FOR WELL 1.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.
NOTE: FT••3/SEC = GAL/MIN' 0.0022278
VARIABLE 'RECll)': -.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUID IMG/LI FOR WELL 1.
MAXIMUM LENGTH OF 8, REAL NUMBER.
VARIABLE 'CNRECHlll': 2~0.

ENTER THE X COORDINATE OF PUMPING OR INJECTION WELL 2.
VARIABLE 'IXI21', 9

ENTER THE Y COORDINATE OF PUMPING OR INJECTION WELL 2.
VARIABLE 'IY121 '., 3

ENTER THE RATE IFT••3/SEC I FOR WELL 2.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.
NOTE, FT'.3/SEC = GAL/MIN. 0.0022278
VARIABLE 'RECI21', -.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUID IMG/LI FOR WELL 2.
MAXIMUM LENGTH OF 8, REAL NUMBER.
VARIABLE 'CNRECHI2l', 220.

ENTER THE X COORDINATE OF PUMPING OR INJECTION WELL 3.
VARIABLE 'IXI31', 10

ENTER THE Y COORDINATE OF PUMPING OR INJECTION WELL 3.
VARIABLE 'IYI31', 3

ENTER THE RATE IFT••3/SECI FOR WELL 3.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.
NOTE: FT"3/SEC = GAL/MIN' 0.0022278
VARIABLE 'RECI3l', -.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUID IMG/Ll FOR WELL 3.
MAXIMUM LENGTH OF 8, REAL NUMBER.
VARIABLE 'CNRECHI3l', 240.
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ENTER THE X COORDINATE OF PUKPING OR INJECTION WELL 4.
VARIABLE "IX(4)": 11

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

ENTER THE RATE (FT••3/SEC) FOR WELL 4.
POSITIVE FOR PUKPING, NEGATIVE FOR INJECTION.
KAXIKUK LENGTH OF 8, REAL NUKBER.
NOTE: FT••3/SEC = GAL/KIN. 0.0022278
VARIABLE "REC(41": -.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUID (KG/L) FOR WELL 4.
KAXIKUK LENGTH OF 8, REAL NUKBER.
VARIABLE "CNRECH(4)": 240.

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

ENTER THE Y COORDINATE OF PUKPING OR INJECTION WELL 5.
VARIABLE "IY(S)": 29

ENTER THE RATE (FT••3/SEC) FOR WELL 5.
POSITIVE FOR PUKPING, NEGATIVE FOR INJECTION.
KAXIKUK LENGTH OF 8, REAL NUKBER.
NOTE: FT••3/SEC = GAL/KIN. 0.0022278
VARIABLE "RECCS)": .0724

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

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

ENTER THE RATE (FT••3/SEC) FOR WELL 6.
POSITIVE FOR PUKPING, NEGATIVE FOR INJECTION.
KAXIKUK LENGTH OF 8, REAL NUKBER.
NOTE: FT••3/SEC = GAL/KIN. 0.0022278
VARIABLE "REC(6)": .0724

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

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

ENTER THE RATE (FT••3/SEC) FOR WELL 7.
POSITIVE FOR PUKPING, NEGATIVE FOR INJECTION.
KAXIKUK LENGTH OF 8, REAL NUKBER.
NOTE: FT••3/SEC = GAL/KIN. 0.0022278
VARIABLE "REC(7)": .0724
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ENTER THE X COORDINATE OF PUMPING OR INJECTION WELL 8.
VARIABLE "IX(S)": 11

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

ENTER THE RATE IFT••3/SEC) FOR WELL S.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF S, REAL NUMBER.
NOTE: FT••3/SEC s GAL/MIN" 0.002227S
VARIABLE "RECIS)": .0724

The next pro.pt is used to change selected para.eters for each subsequent

DO YOU WISH TO MAKE ANY REVISIONS TO PUMPING PERIOD 2.
VARIABLE "ICHK" (Y/N): y

ENTER THE MAXIMUM NUMBER OF TIME STEPS IN
PUMPING PERIOD 2. MAXIMUM OF 100.
VARIABLE "NTIM": 1

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

PUMPING PERIOD 2:
ENTER THE NUMBER OF ITERATION PARAMETERS FOR
ADIP. USUALLY FROM 4 TO 7.
VARIABLE "NITP": 7

PUMPING PERIOD 2:
ENTER THE MAXIMUM ALLOWABLE NUMBER OF ITERATIONS
IN ADIP OR SIP. USUALLY FROM 100 TO 200.
VARIABLE "ITMAX", 100

PUMPING PERIOD 2:
ENTER THE PARTICLE MOVEMENT INTERVAL IIMOV)
FOR PRINTING CHEMICAL OUTPUT DATA.
SPECIFY 0 TO PRINT ONLY AT THE END OF TIME STEPS.
VARIABLE "NPNTMV": 0

PUMPING PERIOD 2:
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
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PUMPING PERIOD 2:
ENTER THE OPTION FOR PRINTING COMPUTED
DISPERSION EQUATION COEFFICIENTS.

0) 00 NOT PRINT.
1) PRINT FOR FIRST TIME STEP.
2) PRINT FOR ALL TIME STEPS.

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

PUMPING PERIOD 2:
~ER THE OPTION TO PRINT COMPUTED CHANGES IN
CONCENTRATION.

0) DO NOT PRINT.
1) PRINT.

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

PUMPING PERIOD 2:
ENTER THE OPTION TO PUNCH VELOCITY DATA.

0) 00 NOT PUNCH.
1) PUNCH FOR FIRST TIME STEP.
2) PUNCH FOR ALL TIME STEPS.

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

PUMPING PERIOD 2:
ENTER THE LENGTH OF THE PUMPING PERIOD IYEARS).
MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE "PINT": 4

PUMPING PERIOD 2:
ENTER THE TIME INCREMENT MULTIPLIER FOR
TRANSIENT FLOW PROBLEMS.
THIS IS DISREGARDED IF s=o.
MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE "TIMX": 1.

PUMPING PERIOD 2:
ENTER THE SIZE OF THE INITIAL TIME STEP
IN SECONDS.
MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE "TINIT": 1.2E8

PUMPING PERIOD 2:
ENTER THE NUMBER OF PUMPING OR INJECTION
WELLS TO BE SPECIFIED.
MAXIMUM OF 50.
VARIABLE "NREC": 8

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

ENTER THE X COORDINATE OF PUMPING OR INJECTION WELL 1.
VARIABLE "IXll)": 8
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ENTER THE Y COORDINATE OF PUMPING OR INJECTION WELL 1.
VARIABLE "IYll)": 3

ENTER THE RATE IFT"-3/SEC) FOR WELL 1.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.
NOTE, FT--3/SEC = GAL/MIN" 0.0022278
VARIABLE "REC(l)", 0.0

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

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

ENTER THE RATE (FT--3/SEC) FOR WELL 2.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.
NOTE, FT--3/SEC = GAL/MIN - 0.0022278
VARIABLE "REC(2)": 0.0

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

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

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

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

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

ENTER THE RATE (FT--3/SEC) FOR WELL 4.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.
NOTE, FT--3/SEC = GAL/MIN - 0.0022278
VARIABLE "REC(4)", 0.0

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

ENTER THE Y COORDINATE OF PUMPING OR INJECTION WELL S.
VARIABLE "IYIS)", 29
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ENTER THE RATE (FT"3/SEC' FOR WELL 5.
POSITIVE FOR PUftPING, NEGATIVE FOR INJECTION.
ftAXIftUft LENGTH. OF 8, REAL NUftBER.
NOTE: FT"3/SEC = GAL/ftIN - 0.0022278
VARIABLE "REC(S)": 0.0

ENTER THE X COORDINATE OF PUftPING OR INJECTION WELL 6.
VARIABLE "IX(6,": 9

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

ENTER THE RATE (FT"3/SEC) FOR WELL 6.
POSIT~VE FOR PUftPING, NEGATIVE FOR INJECTION.
ftAXIftUft LENGTH OF 8, REAL NUftBER.
NOTE: FT••3/SEC = GAL/ftIN - 0.0022278
VARIABLE "REC(6'": 0.0

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

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

ENTER THE RATE (FT--3/SEC) FOR WELL 7.
POSITIVE FOR PUftPING, NEGATIVE FOR INJECTION.
ftAXIftUft LENGTH OF 8, REAL NUftBER.
NOTE: FT••3/SEC = GAL/ftIN • 0.0022278
VARIABLE "REC(7)": 0.0

ENTER THE X COORDINATE OF PUftPING OR INJECTION WELL 8.
VARIAB~E "IX(8)": 11

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

ENTER THE RATE (FT"3/SEC) FOR WELL 8.
POSITIVE FOR PUftPING, NEGATIVE FOR INJECTION.
ftAXlftUft LENGTH OF 8, REAL NUftBER.
NOTE: FT"3/SEC = GAL/ftIN • 0.0022278
VARIABLE "REC(8)": 0.0

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

DO YOU WISH TO ftAKE ANY REVISIONS TO PUftPING PERIOD 3.
VARIABLE "ICHK" (YES OR NO): y

PUftPING PERIOD 3:
ENTER THE KAXIKUK NUftBER OF TlftE STEPS IN A
PUftPING PERIOD. KAXIKUK OF 100.
VARIABLE "NTIK": 3
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PUMPING PERIOD 3:
ENTER THE TIME STEP INTERVAL FOR PRINTING
HYDRAULIC AND CHEMICAL OUTPUT DATA.
VARIABLE "NPNT": 1

PUMPING PERIOD 3:
ENTER THE NUMBER OF ITERATION PARAMETERS FOR
ADIP. USUALLY FROM 4 TO 7.
VARIABLE "NITP": 7

PUMPING PERIOD 3:
ENTER THE MAXIMUM ALLOWABLE NUMBER OF ITERATIONS
IN ADIP OR SIP. USUALLY FROM 100 TO 200.
VARIABLE "ITMAX·: 100

PUMPING PERIOD 3:
ENTER THE PARTICLE MOVEMENT INTERVAL IIMOVI
FOR PRINTING CHEMICAL OUTPUT DATA.
SPECIFY 0 TO PRINT ONLY AT THE END OF TIME STEPS.
VARIABLE "NPNTKV": 0

PUMPING PERIOD 3:
ENTER THE OPTION FOR PRINTING COMPUTED
VELOCITIES.

01 DO NOT PRINT.
11 PRINT FOR FIRST TIKE STEP.
21 PRINT FOR AL~TIME STEPS.

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

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

01 DO NOT PRINT.
11 PRINT FOR FIRST TIME STEP.
21 PRINT FOR ALL TIME STEPS.

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

PUMPING PERIOD 3:
ENTER THE OPTION TO PRINT COMPUTED CHANGES IN
CONCENTRATION.

01 DO HOT PRINT.
11 PRINT.

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

PUMPING PERIOD 3:
ENTER THE OPTION TO PUNCH VELOCITY DATA.

01 DO NOT PUNCH.
11 PUNCH FOR FIRST TIME STEP.
21 PUNCH FOR ALL TIME STEPS.

CHOOSE ONE OF THE ABOVE.
VARIABLE "NPNCHV": 0
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PU"PIHG PERIOD 3:
ENTER THE LEHGTH OF THE PU"PIHG PERIOD lYEARSI.
"AXI"U" LENGTH OF 5, REAL HU"BER.
VARIABLE "PIHT": 3.

PU"PIHG PERIOD 3:
ENTER THE TI"E INCRE"ENT "ULTIPLIER FOR
TRANSIENT FLOW PROBLE"S.
THIS IS DISREGARDED IF S=O.
"AXI"U" LENGTH OF 5, REAL HU"BER.
VARIABLE "TI"X": 1.

PU"PIHG PERIOD 3:
EHTER THE SIZE OF THE IHITIAL TI"E STEP
IH SECOHDS.
"AXI"U" LENGTH OF 5, REAL HU"BER.
VARIABLE "TIHIT": 3.2E7

•

PU"PIHG PERIOD 3:
ENTER THE HU"BER OF PU"PIHG OR
WELLS TO BE SPECIFIED.
KAXI"U" OF 50.
VARIABLE "HREC": 8

IHJECTIOH

HOTE: PUKPIHG/IHJECTIOH WELLS SHOULD HOT BE PLACED IH THE
FIRST OR LAST ROWS OR COLUKHS.

EHTER THE X COORDIHATE OF PUKPIHG OR IHJECTIOH WELL 1.
VARIABLE "IXlll": 8

EHTER THE Y COORDIHATE OF PU"PIHG OR IHJECTIOH WELL 1.
VARIABLE "IYll)": 3

EHTER THE RATE (FT--3/SEC) FOR WELL 1.
POSITIVE FOR PU"PIHG, HEGATIVE FOR IHJECTIOH.
KAXIKU" LEHGTH OF 8, REAL HU"BER.
HOTE: FT--3/SEC = GAL/KIH - 0.0022278
VARIABLE "RECll)": -.0724

ENTER THE COHCEHTRATIOH OF THE IHJECTED
FLUID (KG/LI FOR WELL 1.
"AXI"U" LEHGTH OF 8, REAL HU"BER.
VARIABLE "CHRECHll)": 250.

EHTER THE X COORDIHATE OF PU"PIHG OR IHJECTIOH WELL 2.
VARIABLE "IXI21": 9

EHTER THE Y COORDIHATE OF PU"PIHG OR IHJECTIOH WELL 2.
VARIABLE "IYI21": 3
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ENTER THE RATE CFT--3/SECI FOR WELL 2.
POSITIVE FOR PUftPING, NEGATIVE FOR INJECTION.
ftAXIftUft LENGTH OF 8, REAL NUftBER.
NOTE: FT-.3/SEC = GAL/ftIN - 0.0022278
VARIABLE "REC(2l": -.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUID (ftG/Ll FOR WELL 2.
ftAXIftUft LENGTH OF 8, REAL NUftBER.
VARIABLE "CNRECHI21": 220.

ENTER THE X COORDINATE OF PUftPING OR INJECTION WELL 3.
VARIABLE "IX(31": 10

EHTER THE Y COORDINATE OF PUftPING OR INJECTION WELL 3.
VARIABLE "IY(31": 3

ENTER THE RATE lFT••3/SECl FOR WELL 3.
POSITIVE FOR PUftPING, NEGATIVE FOR INJECTION.
ftAXIftUft LENGTH OF 8, REAL NUftBER.
NOTE: FT••3/SEC = GAL/ftIN • 0.0022278
VARIABLE "RECI31": -.0724

ENTER THE COHCENTRATION OF THE INJECTED
FLUID (ftG/Ll FOR WELL 3.
ftAXIRUft LENGTH OF 8, REAL NURBER.
VARIABLE "CNRECH(31": 240.

ENTER THE X COORDINATE OF PUftPING OR INJECTION WELL 4.
VARIABLE "IXI41": 11

ENTER THE Y COORDINATE OF PUftPING OR INJECTION WELL 4.
VARIABLE "IYI41": 3

ENTER THE RATE (FT••3/SECI FOR WELL 4.
POSITIVE FOR PUftPING, NEGATIVE FOR INJECTION.
ftAXIftUft LENGTH OF 8, REAL NUftBER.
NOTE: FT--3/SEC = GAL/ftIN - 0.0022278
VARIABLE "REC(41": -.0724

ENTER THE CONCENTRATION OF THE INJECTED
FLUID (ftG/LI FOR WELL 4.
ftAXIftUft LEHGTH OF 8, REAL NUftBER.
VARIABLE "CNRECHI41-: 240.

ENTER THE X COORDINATE OF PUftPING OR INJECTION WELL 5.
VARIABLE "IX(51": 8

ENTER THE Y COORDIHATE OF PURPING OR INJECTION WELL 5.
VARIABLE "IYlSl": 29
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ENTER THE RATE (FT--3/SEC) FOR WELL S.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.
NOTE: FT--3/SEC = GAL/MIN - 0.0022278
VARIABLE "RECIS)": .0724

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

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

ENTER THE RATE IFT--3/SEC) FOR WELL 6.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.
NOTE: FT--3/SEC = GAL/MIN - 0.0022278
VARIABLE "REC(6)": .0724

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

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

ENTER THE RATE IFT.-3/SEC) FOR WELL 7.
POSITIVE FOR PUMPING, NEGATIVE FOR INJECTION.
MAXIMUM LENGTH OF 8, REAL NUMBER.
NOTE: . FT--3/SEC = GAL/MIN - 0.0022278
VARIABLE "REC(7)": .0724

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

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

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

CEnd of the pro.pt. for the variable. in third pu~ing period.)

ENTER THE CONVERGENCE CRITERIA FOR THE FLOW
EQUATION. USUALLY LESS THAN 0.1.
MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE "TOL": .01

ENTER THE EFFECTIVE POROSITY.
MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE "POROS": .25
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ENTER THE CHARACTERISTIC LENGTH (FEET).
(LONGITUDINAL DISPERSIVITYl.
MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE "BETA": 40

Longitudinal dispersivity is the dispersivity in the major direction of

flow; whereas transverse dispersivity is orthogonal to the major direction

of flow.

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).
MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE "YDEL": 500

ENTER THE RATIO OF TRANSVERSE TO
LONGITUDINAL DISPERSIVITY.
MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE "DLTRAT": .2

ENTER THE MAXIMUM CELL DISTANCE PER PARTICLE
MOVE. VALUE BETWEEN a AND 1.0.
MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE "CELDIS": .5

ENTER THE RATIO OF TRANSMISSIVITY TENSORS
(TCYY) TO T(XX».
(USE 1.0 FOR ISOTROPIC AQUIFER. IF ANISOTROPIC,
MAJOR DIRECTION OF FLOW SHOULD BE ALONG COLUMNS. l
MAXIMUM LENGTH OF 5, REAL NUMBER.
VARIABLE "ANFCTR": 1

Decay and sorbtion data are requested next.

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

If decay was,to be simulated, the follOWing proept would appear.

ENTER DECAY HALFLIFE (YEARS).
MAXIMUM LENGTH OF la, REAL NUMBER.
VARIABLE "DCYTIM":

INDICATE WHICH SORBTION SIMULATION
IS TO BE USED:

0) NONE
1) LINEAR
2) LANGMUIR
3) FREUDLICH

VARIABLE "NSORB": a
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If retardation vas to be simulated the following prompts would appear.

EHTER THE PARTICLE DEHSITY OF THE AQUIFER (GK/CK••3).
KAXIKUK LEHGTH OF 10, REAL HUKBER.
VARIABLE "DEHROC":

EHTER VALUE OF "KD· (KL/G).
KAXIKUK LEHGTH OF 10, REAL HUKBER.
VARIABLE "SORBQR":

If the Langmuir sorption simulation is requested, the next prompt

vould b.:

EHTER THE SORPTIOH SATURATIOH VALUE FOR
THE LAHGKUIR.
KAXIKUK LEHGTH OF 10, REAL HUKBER.
VARIABLE "SORBST":

If the Freundlich sorbtion simulation is requested, the next prompt vould

be:

EHTER THE VALUE OF
ALPHA FOR THE FREUDLICH ISOTHERK.
KAXIKUK LEHGTH OF 10, REAL HUKBER.
VARIABLE "SORBAL":

The next group of variables are flags for routines added to the model for

this project. These modifications are described in the companion manual

entitled "Kodified H.R.C. Version of the U.S.G.S. Solute Transport Kodel,

Volume 1: Kodifications" (Kent, et al, 1986).

CHOOSE THE ITERATIVE PROCEDURE DESIRED TO SOLVE
A FIHITE DIFFERENCE APPROXIKATIOH TO THE
GROUND-WATER FLOW EQUATIOH.

0) ADIP -- ALTERNATING DIRECTIOH IKPLICIT PROCEDURE
1) SIP -- STRONGLY IKPLICIT PROCEDURE

VARIABLE "ISOLV": 0

IS THIS SIKULATION HEAD ONLY OR SOLUTE TRAHSPORT?
0) TRAHSPORT
1) HEAD OHLY

VARIABLE "HEAD": 0

IS THE AQUIFER BEIHG KODELED COHFIHED OR
UNCOHFIHED?

0) CONFINED
1) UNCOHFINED

VARIABLE "FCON": 1
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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 BOTTOM ELEVATION
OR SATURATED THICKNESS FOR THE AREA!

0) SATURATED THICKNESS
1) BOTTOM

VARIABLE "BTM": 0

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

2.2.4 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 (number of columns) and NY (number of rows).

The variables involved are:

a. Transmissivity/Hydraulic Conductivity
b. Saturated Thickness/Bottom Elevation
c. Potentiometric Head
d. Recharge
e. Node Identification
f. Concentration

The matrix editor is invoked when a variable is indicated as not being

constant. The model requires a no-flow boundary (artificial) surrounding

the area being studied. To represent this, the modeler must set the first

and last rows and columns of each matrix to 0 (zero). If a variable is

indicated as constant, the model will set the no-flow boundary from

previous matrices. If an irregular boundary is to be represented, the

first matrix (Trans.issivity/Hydraulic Conductivity) !Y!~ be entered as

variable.
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2.2.4.1 General Katrix Editor Commands

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

number of columns displayed 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,

enter after the "@COKKAND:", "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 "@COKKAND:", "list 13". Row 13 will be the top row

displayed. After all corrections for the matrix have been made, enter

after the "@COKKAND:", "end". This will end the matrix editor and will

proceed to the next matrix. A brief explanation of the editor commands may

be reviewed during execution of the editor by entering "help" after the

"@COKKAND:" prompt.

2.2.4.2 Altering Katrix Data

Saturated thickness will be used in describing the matrix editor.

IS THE SATURATED THICKNESS FOR THE AREA CONSTANT?
(A KATRIX IS NOT REQUIRED IF THE SATURATED THICKNESS
FOR THE AREA IS CONSTANT) (YIN): n

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

ENTER THE SATURATED THICKNESS KULTIPLIER: 1.0
WHAT DO YOU WISH THE ENTIRE SATURATED THICKNESS
KATRIX INItIALLY SET TO: 50

The matrix is initialized to a com.on value before editing begins.

After initialization, the matrix is displayed.

2-23



COL U " N S
ROWS 1 2 3 4 5 6 7 8 9 10 11 12

• 1 50 50 50 50 50 50 50 50 50 50 50 50

• 2 50 50 50 50 50 50 50 50 50 50 50 50

• 3 50 50 50 50 50 50 50 50 50 50 50 50

• 4 50 50 50 50 50 50 50 50 50 50 50 50

• 5 50 50 50 50 50 50 50 50 50 50 50 50

• 6 50 50 50 50 50 50 50 50 50 50 50 50

• 7 50 50 50 50 50 50 50 50 50 50 50 50

• 8 50 50 50 50 50 50 50 50 50 50 50 50

• 9 50 50 50 50 50 50 50 50 50 50 50 50
'10 50 50 50 50 50 50 50 50 50 50 50 50
'11 50 50 50 50 50 50 50 50 50 50 50 50
'12 50 50 50 50 50 50 50 50 50 50 50 50

REftEftBER TO HIT "ENTER" AFTER YOU CHANGE EACH LINE.
COftftANDS ARE. SHIFT,LIST,HELP,EHD
@COftftAND.

To change value. in any row, all node. di.played for the row that is

to be changed must be entered. For exa.ple, to change row 1 from 50'. to

O's (as required by the modell, type:

• 1 0 0 0 0 0 0 0 0 0 0 0 0

then pre•• the "enter" or "return" key. To change the first and

twelfth nodes in row 5 to 0'., type:

• :5 0 50 50 50 50 50 50 50 50 50 50 0

then press "enter". To view these change., enter "list 1". The matrix is

then displayed as:
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COl.UMHS
ROWS 1 2 3 4 5 6 7 8 9 10 11 12

• 1 0 0 0 0 0 0 0 0 0 0 0 0

• 2 50 50 50 50 50 50 50 50 50 50 50 50

• 3 50 50 50 50 50 50 50 50 50 50 50 50

• 4 50 50 50 50 50 50 50 50 50 50 50 50

• 5 0 50 50 50 50 50 50 50 50 50 50 0

• 6 50 50 :50 50 50 50 50 50 50 50 50 50

• 7 :50 50 :50 :50 50 50 50 50 50 50 50 50

• 8 50 50 50 50 50 50 50 50 50 50 50 50

• 9
50 50 50 50 50 50 50 50 50 50 50 50

.10 50 50 50 50 50 50 50 50 50 50 50 50
·11 50 50 50 50 50 50 50 50 50 50 50 50
.12 50 50 50 50 50 50 50 50 50 50 50 50

REMEKBER TO HIT ·EHTER· AFTER YOU CHANGE EACH LINE.
COKKANDS ARE: SHIFT,l.IST,HELP,EHD
@COKKAND:

When all changes to the ••trice are co~leted, enter ·end·. The

progra. will then proceed to the next .atrix pro.pt.

2.2.5 Katrices

The following are pro.pts for the .atrix variables. In this case,

transmissivity is to be entered. The pro.pts are:

IS THE TRANSKISSIVITY FOR THE AREA CONSTANT?
(A KATRIX IS HOT REQUIRED IF THE TRANSKISSIVITY
FOR THE AREA IS CONSTANT) (YIN): y

ENTER THE TRANSKISSIVITY FOR THE AREA (FT.·2/SEC).
HOTE: FT••2/SEC = GPD/FT • 1.54723 E-6
KAXIKUM LENGTH OF 10, REAL HUMBER: 0.1447

If hydraulic conductivity were to be entered, the pro.pts would be:

IS THE PERMEABIl.ITY FOR THE AREA CONSTANT?
(A KATRIX IS HOT REQUIRED IF THE PERKEABILITY
FOR THE AREA IS CONSTANT) (YIN):

EHTER THE PERKEABILITY FOR THE AREA (FT/SEC).
HOTE: FT/SEC. GPD/FT••2 • 1.54723 E-6
MAXIMUM LEHGTH OF 10, REAL NUMBER:

The prompts that follow are:

IS THE SATURATED THICKNESS FOR THE AREA CONSTANT?
(A KATRIX IS HOT REQUIRED IF THE SATURATED THICKNESS
FOR THE AREA IS CONSTANT) (YIN): n
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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 31. 25

After this pro.pt, the saturated thickness 18 displayed and edited as

illustrated in section 2.2.4.

If the bottoa elevation were to be entered, the proapts would be

s1a1lar 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 CONSTANT I (Y/Nl. n

ENTER THE POTENTIOMETRIC HEAD MULTIPLIER.
MAXIMUM LENGTH OF 10, REAL NUMBER. 1.0

WHAT DO YOU WISH THE ENTIRE POTENTIOMETRIC HEAD
MATRIX INITIALLY SET TO?
(MAXIMUM LENGTH OF 41. 0

After this proapt, the potent1oaetr1c head matrix is displayed and edited.

See section 2.2.4 for exaaple of .atr1x editor.

IS THE RECHARGE FOR THE AREA CONSTANT?
(A MATRIX IS NOT REQUIRED IF THE RECHARGE
FOR THE AREA IS CONSTANT I (Y/NI. Y

ENTER THE RECHARGE FOR THE AREA (FT/SECI.
NEGATIVE NUMBER I INCLUDES E-T.
HOTE. FTISEC s IHIYR • 26.7918 E-l0
MAXIMUM LEHGTH OF 10, REAL NUMBER. 0.0

IS THE HODE IDENTIFICATION FOR THE AREA CONSTANT?
(A MATRIX IS NOT REQUIRED OF THE HODE IDENTIFICATION
FOR THE AREA IS CONSTANT I (Y/NI. n

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

WHAT DO YOU WISH THE ENTIRE NODE IDENTIFICATION
MATRIX INITIALLY SET TO, BETWEEN 0 & 9?
(MAXIMUM LENGTH OF 11. 0

After this pro.pt, the node identification aatr1x is displayed and edited.

See section 2.2.4 for exaaple of aatr1x editor.



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

ENTER THE CONCENTRATION FOR THE AREA (MG/~).

MAXIMUM ~ENGTH OF 10, REA~ NUMBER: 0.0

This is the last proapt. The prograa then automatically returns to

the C~IST (or controlling program).

FILE CREATED: BABKON.CNTL

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

(ENTER CORRESPONDING NUMBER):

The file is now ready for execution and may be submitted as a batch

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

using any edit feature available on the coaputer being used or Option 2 of

the controlling prograa (described in section 2.3). The data set created

in this example is shown in Appendix V.

2.3 Editor

Option 2 on the menu in section 2.2 (immediately above) is used to

modify an existing data set for use with the modified N.R.C. version of the

U.S.G.S. Solute Transport Model (Kent, et al, 1986). Examples of some of

the prompts for this modification routine follow.

2.3.1 Job Control ~anguage

The JCL is displayed and edited as described in Section 2.2.1

beginning on page 2-4 for an IBM 30810, in Appendix IX for an IBM-PC (or

siailar aicro-coaputer), or in AppendiX X for a DEC/VAX. The "DISP"

parameter for both the outlist and graph data sets should be changed from

"DISp2(MOD,CAT~G)" to "DISP=OLD" if the data set names are not changed
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after the first batch run. This will replace the old output with the new

on each subsequent batch run.

2.3.2 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 KATRICES (YIN):

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

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

its value is displayed along with a prompt asking whether the value is to

be changed. If a change is desired, a prompt asking for the new value is

displayed. If no change is desired, the next variable is displayed.

Here is an exaaple changing NPKAX and not changing NPTPND.

NPKAX = 1000
KAXIKUK OF 3200.
CHANGE (YIN): y

ENTER NEW VALUE: 3200

NPTPND = 4
OPTIONS· 4,5,8,9:
CHANGE (YIN): n

2.3.2.1 Location Variables

Three groups of variables, indicating nodes or wells by coordinates,

are displayed in tables. These variables are:

1. The coordinates for the individual observation points,
2. The ICODE's and corresponding FCTR's,
3. The coordinates, rates, etc. for indiVidual puaping points.

These variables and the associated counters for thea are .odified as

follows, using the observation points as an exaaple.

NUKOBS = 2
KAXIKUK OF S.
CHANGE (YIN):
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Suppose another observation point is desired, enter "yO, the folloYing

prompt appears and "3" is entered as the ney value to NUKOBS.

ENTER NEW VALUE: 3

The coordinates for the neY observation point are requested next.

ENTER THE "X" COORDINATE OF OBSERVATION POINT 3.
VARIABLE "IXOBS(3)": 5

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

All of the observation points are noy displayed. The ney point is

designated by "NEW" on the line preceeding its coordinates, as shoYn beloY.

WELL, X Y
1 8 8
2 4 3

NEW
3 5 8

ENTER WELL NUKBER (OR ZERO TO CONTINUE):

Hoy that all of the observation points are displayed, suppose Yell 1 should

be moved to (8,7). Enter the Yell nUBber "1"1 the value. are displayed and

may be changed as folloys.

IXOBS(1) = 8
CHANGE (YIN): n

IYOBS(1) = 8
CHANGE (YIN): y

ENTER NEW VALUE: 7

The yells are displayed again. To continue to the next variable, 0 (zero)

is entered.

WELL' X Y
1 8 7
2 4 3

NEW
3 5 8

ENTER WELL NUKBER (OR 0 TO CONTINUE): 0

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

ICODE' ICODE FCTR1
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and the table format for NREC is:

WELLI

2.3.3 lIatrices

x Y REC CNRECH

The following prompt begins the editing of matrix data of the program.

DO YOU WISH TO CHANGE ANY OF THE IIATRIX INPUT (Y/Nl:

If any matrix data, including multipliers, needs to be altered, enter 'y'

to the above prompt. Entering 'n' will skip all the matrix data and end

the editor program.

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

BTII.

The matrices are handled in the following manner. Suppose the

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

appears:

THE SATURATED THICKNESS FOR THE AREA IS CONSTANT.
CHANGE TO IIATRIX (Y/Nl:

To keep it a constant, enter ·n·. The thickness is then displayed and

changing the value or leaving it as uses the same format as single

variables. To change the saturated thickness from a constant to a matrix,

enter 'y'. The following prompts then appear:

ENTER THE SATURATED THICKNESS IIULTIPLIER.
IIAXIIIUII LENGTH OF 10, REAL NUftBER: 0.1

WHAT DO YOU WISH THE ENTIRE SATURATED THICKNESSS
IIATRIX INITIALLY SET TO?
(IIAXIftUft LENGTH OF 31: 500

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

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

continuas with the next matrix.

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

screen.

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

If the matrix is to be changad to a constant, enter "yO; 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, NAXINUN LENGTH OF 1: 0

Prompting now continues with the next mmtrix. 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:

NODEIn NULTIPLIER s 1
CHANGE (YIN): n

DISPLAY THE NATRIX FOR POSSIBLE CHANGE (YIN):

With a response of "yO, the aatrix editor is invoked.

When the modify program is coapleted, the aessaga,

FILE NODIFIED: fll,ena_

is displayed along with the controlling menu.

2.4 Exit Preprocessor

This option ter.inates the progra., returning to operating syste••

2.5 Error Checking

The preprocessor and editor do not perform any significant error

detection; this is done in the Solute Transport Nodel. The checking of the

data for the initial pumping period is performed as the data is read by the

aodel (in subroutine PARLOD). Any warning or error aessages are issued

2-31



from PARLOD and the model run is stopped if any significant errors are

detected. It is suggested that a time limit of five (5) seconds be used

for the first aodel run to facilitate a quick check of data.

It i. recoaaended that an analytical aodel be employed prior to using

the nueerical model. This will provide an opportunity to perform simple

sensitivity analyses on various hydrogeological parameters. In this way, a

conceptual model is systeeatically quantitized using reasonable parametric

values.
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3.0 INTER4CTIVE PREPROCESSOR DESCRIPTION

Interactive capabilities to the aodified N.R.C. version of the

U.S.G.S. Solute Transport Kodel (Kent, et al, 1986) were developed to aid

users in creating the input data set. This progras serves as an

interactive input and modification routine for the input data necessary to

eXRCute the aodified sodel. A controlling progra_ has also been written to

incorporate the input and aodification routine. into one progras.

The interactive progras consists of two routines; a preprocessor and

an editor. The preprocessor creates a data set that contains the input to

the aodified N.R.C. version of the U.S.G.S. Solute Transport Kodel. The

editor is used to IIOdify data sets created by the preprocessor. Both

routines are initiated by the controlling progras KOHl. The editor and

preprocessor, together, contain approxisately 3600 lines of PL/l code.

aearly 800 lines of this code cosprise subroutines used by both prograss.

The source code for all routine. is listed in AppendiX I. These programs

were developed and tested on an IBK 3081D coaputer and on the Kaypro-2 and

IBK-PC aicrocomputers using PC-DOS and CPK operating systems.

3.1 Technical Inforsation

The preprocessor is composed of 31 routine.; of these, 13 are utility

routines. The nass and primary purpose of each routine are listed in the

follOWing tables. Table 1 lists the routines unique to the preprocessor,

Table 2 list. the routines unique to the editor, and Table 3 lists the

utility routines used by both progras.. Sections 3.2 through 3.4 provide

detailed de.cription. of each of the routine. listed in Tables 1, 2, and 3.

The variable n.... u.ed in both the preprocessor and editor correspond

to the na..s used in the MOdel. The definitions of selected variables for
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Table 1. Subroutines Unique to Interactive Preprocessor

.----.-------------.------------------.-------------------.--.-------.
CREATE
CREATEII
CREATED
GTJCL
GTJCLII
GTJCLD
GTVAR
GTIITRX

Controls data entry for IBII 3081.
Controls data entry for aicrocoaputers.
Controls data entry for DEC/VAX.
Createa job control inforsation for IBII 3081.
Createa JCL inforaation for sicrocoaputers.
Creates job control inforaation for DEC IV AX.
Input of individual variables.
Input of aatrix data.

-------------.-----------.------------.--.----------------------------

Table 2. Subroutines Unique to Interactive Editor

----------------------------------------------------------------------
Ha..

UPDATE
UPDATEII
UPDATED
EDFILE
EDFILEII
EDJCL
EDJCLII
EDJCLD
EDVAR
EDIITRX

DATATP

EBCDIC

DBLARK
IHPUT
IRPUTR
IITRXED
SUBFIL
SUBFILII
EXTVAR
PARIIGT

KOHl
KORIII
KOHID

Purpo..

Controls data editing for IBII 3081.
Controls data editing for sicrocoaputers.
Controls data editing for DEC/VAX;
Reada data froa input data sat (for IBII 3081).
Reads data froa input data set (for others).
lIedify job control inforaation for IBII 3081.
lIedify JCL inforaation for· aicrocosputers.
lIodify job control inforaation for DEC/VAX.
lIedify individual variables.
lIodify aatrix data.

Table 3. Utility Subroutines

Purpose

Deterainea data characteristics of a response
for ASCII aachines.
Oateraines data characteristics of a response
for EBCDIC aachines.
Reaoves blanks froa front and back of a string.
Reads unbounded data froa screen.
Reads bounded data frOB screen.
Interactive aatrix editor.
Writes data to input data set for IBII 3081.
Writ.. data to input data sat for other aachines.
Contains all ext8rnal variable declarations.
Displays definition of each variable then reads
response.
Controls execution for IBII 3081.
Controls execution for aicrocoaputers.
Controls execution for DEC/VAX.

.---------------------.-------.-------.------------------------------.
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the interactive program are listed in Appendix II. All major variables are

character data.

Array disensions are set using the lREPLACE com.and which is described

in Section 3.5. The di.ensions are li.ited by the a.ount of randos access

meaery (RARI available with the syste. in use. For a .achine with 64K RAR,

the largest di.ensions are: .atrices, 10Xl0; pusping periods, 10; number

of injection/discharge wells, 10; and nuaber of observation wells, 10.

Larger RAft will, of course, allow for larger dissnsions.

3.1.1 Progra. Flow of Control

A flow chart for the progras KONI is provided in Figure 1. "A" and

"S" within the flow chart represent the flow charts found in Figure 2 for

the preprocessor and editor.

3.2 Preprocessor

3.2.1 CREATE

The .ain purpose of the CREATE routine is to control the overall

execution of the preprocessor. All variables used in the modified N.R.C.

version of the U.S.G.S. Solute Transport Rodel are declared as character

variables. Other variables relate to terminal input and output and the

data set to be created. All global variables are declared as external in

the file EXTVAR. The version of this routine that controls the execution

of the preprocessor when creating data to be executed on a aicro-coaputer

is called CREATER.

3.2.2 GTJCL

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

language (JCLI necessary to execute the modified N.R.C. version of the
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U.S.G.S. Solute Transport nodel on an IBn 30810 computer. This routine may

need to be modified for other cosputer systems. A version of this routine

that generates the JCL needed to execute the sodel on a microcomputer with

the nS-DOS operating systes is described in Appendix IX and is called

GTJCLn. Appendix X describes the JCL needed for a DEC/VAX (routine name is

GTJCLDI.

The JCL that is provided by the user includes the jobname, time limit

for execution, output window (or roosl, output data set nase and graphics

data set na... The jobnase, a code containing up to eight alphanumeric

characters and beginning with an alphabetic character, is used as an

identifier by the co~uter during execution. The aaount of tim. necessary

for .xecution depends on the size and cosplexity of the system being

modeled. When running only a head sisulation, 40 seconds should be asple

ti... A full transport run of the BOdel can take at least seven tim.s

longer than a head only run. The output Window, or roos, is unique to the

system used at Oklaho.a State University. This parameter specifies the

destination of the output for ease of separation by the system operators.

The output and graphics file nases should be co~lete file names, such as

U99999A.EXAnPLE1.0UTLIST and U99999A.EXAnPLE1.GRAPH. Th. dataset

attributes are set in the code for the GTJCL routine but may b. changed

either in the source or when running the preprocessor. The name and

location of the cospiled version of the modified H.R.C. version of the

U.S.G.S. Solute Transport nodel is also included as part of the source code

of this routine. In this case, the executable code is in the partitioned

data set (PDSI Ul1236C.KOHI.LOAD. A PDS is actually a directory to several

data sets, called .embers, each having a unique nase and each being

indiVidually accessible. The sember name of this PDS that is the
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executable version of the modified N.R.C. version of the U.S.G.S. Solute

Transport Rodel is KONIKOW. The REGION parameter on line 5600 indicates

the a.aunt of core mesery necessary to execute the model. This may need to

be increased if the dimensions of the matriCeS are increased.

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

described in Section 3.4.3. The builtin subroutine SUBSTR is also used.

3.2.3 GTVAR

This routine handles the input of the individual variable data. The

only data that is not handled by these routines are the aatrix data; this

includes the matrix .ultipli-rs and the aatrix/constant flags which are

controlled by the GTftTRX routine described in Section 3.2.4. GTVAR handles

all ·input of the individual variable data. GTVAR may need to be divided

into two routines to facilitate compilation on a 64K RAR aicrocoaputer.

The GTVAR routine is very straightforward. A brief definition of each

variable is displayed along with the variable naae and any liaits or

recommended values. Variables that are real (may contain a decimal point>.

are explicitly indicated along with the .aximua length of the number. All

real nuabers may be entered in the scientific notation, if desired. The

real nuaber must contain a decimal point and the exponent must be an

integer.

Tbe order of input for the variables follows closely the order in

Appendix III except aa indicated below for GTVAR. If NUROBS is set to be

greater than zero. the X and Y coordinates for each observation point are

requested immediately after RUROBS is initialized. RCODES and the

corresponding variables ICODE. FCTR1. FCTR1. OVERRD. and FCTR3 are input in

a similar fashion, as are IX. IY. REC. and CRRECH. the variables

3-7



<corresponding to HREC. Similarly, if more than one pumping period is to be

simulated, all variables specific to each pumping period are input: those

being the variables indicated for data set 10 in Appendix III, page V-8.

Ho utility routines are called by GTVAR. A routine available only to

GTVAR is called. This subroutine is called PARKGT. PARKGT displays the

description for each variable then calls IHPUT or INPUTRI 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 values are written properly to the data set being created. If

the data is too long to fit in the field specified, a aessage indicating

the maximum length of the number is written to the screen along with a

request for the corrected data to be entered. The length of a response is

not checked if it is not nuseric.

After the response has been accepted and if the VERIFY option was set

in GTVAR, the verification request is displayed. The data is accepted if

the response to the verification request is YES. Otherw~se, the data is to

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

3.2.4 GTKTRX

This routine, invoked by the CREATE routine, controls the input of the

matrix data. This is a straightforward routine that requests the matrix

data in the order indicated in AppendiX III. The utility routine called is

KTRXED. KTRXED, the aatrix editor, ia inVOked only when a aatrix is to be

entered. This routine is described in section 3.4.4. The local SUbroutine,

PARKGT, functions just as the PARKGT described in section 3.2.3. PARKGT is

local to each routine because it uses and reassigns variables declared

3-8



locally in GTVAR and GTKTRX and, therefore, must have d1rect access to

these variables.

3.3 Editor

3.3.1 UPDATE

The main purpose of the UPDATE routine is to control the overall

execution of the modification routine. All variables used in the modified

N.R.C. version of the U.S.G.S. Solute Transport Kodel 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 EXTVAR. The version of this routine that controlls

the editing of data that is being simulated on a micro-computer is called

UPDATEK.

3.3.2 EDFILE

This routine, invoked by the UPDATE routine, reads the data off the

input data file specified. All data is read as character data and placed

in the variables defined in UPDATE. The utility routine D8LANK is called

to determine if NREC, NCODES or NUK08S are greater than zero or if NPKP>l.

The version of this routine that reads the data files created for

simulation on a micro-computer is called EDFILEK.

3.3.3 EDJCL

Cmlled by the UPDATE routine, EDJCL displays the current JCL for the

modified N.R.C. version of the U.S.G.S. Solute Transport Kodel and allows

,aodifications to be made. After the first execution on the 18K 30810,

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

are changed. Either the DISP parameters for both output files should be
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changed fro. "(ftOD,CATLu)" to "OLD" or the output data Bet nasss should be

changed (or the files deleted) so that the files do not exist. If neither

of these changes are made, the .cdel will run but the output will be

catonated to the end of the output fro. the previous model run. Appendix

IX and AppendiX X describe the editing of JCL for the KS-DOS operating

syste. (routine name EDJCLK) and a DEC/VAX (routine naae EDJCLD).

Utility routines called by EDJCL are IHPUT and IHPUTR. These routines

are described in Section 3.4.3.

3.3.4 EDVAR

The routine EDVAR, initiated by UPDATE, displays the current values

for the individual variable data. Variable na..s and their current values

are displayed in the sa.. order as they are input in the preprocessor.

Each value say be changed after it has been displayed. The variables

related to HUKOBS, HCODES, and HREC are each displayed in tables

iaaediately after the related variable indicated above. Ho utility

routines are called by EDVAR. A local routine, PARKGT, is called and is

described in section 3.2.3.

3.3.5 EDKTRX

This routine, invoked by the UPDATE routine, controls the modification

of the aatrix data. The aatrix data is displayed in the order indicated in

Appendix III. Data that is in aatrix for. aay be changed to a constant and

vice versa, or the for. may stay the sa.. (aatrix or constant) and the

values aay be changed. The utility routin.. used by EDKTRX is KTRXED

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

section 3.2.3.
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3.4 Utility Routines

3.4.1 DATATP

This utility routin. deteraines the data characteristic of the string

received in STRING and returns it in TYPE. Two key local variables are a

two-disensional array called FSA and a translation string, TRANSSTR, which

is used with the builtin function TRANSLATE. Each character in STRING is

mapped to the corresponding character in TRANSSTR. This aapping indicates

the colusn in FSA to be used in deteraining the data type of string. The

entries in FSA indicate the next level (row) to use. The process always

begins with level one. Each coluan in FSA represents a specific character

or characters. Each level (row) represents a "state" in the Finite State

Autosaton (FSA). A "state" is a degree of acceptance of a string that is

being exasined one character at a ti... The 128 possible hexadeciaal

values in ASCII code are considered "character" except for the following

which represent special characters to be recognized and are represented by

specific columns of FSA: "0-9" are coluan 2, "." is column 3, "." and "-"

are coluan 4, "Y" is colusn 5, "E" is column 6, "S" is colusn 7, "N" is

coluan 8, and "0" is coluan 9. The levels are defined as: "character" is

1,4,7,8,10.99~ "real" is 3,5.6; "integer" is 2; and "answer" is 9.11,12.13.

DATATP is called by KTRXED and INPUT. A second reoutine for use with

aachines that code in EBCDIC is provided.

3.4.2 DBLANK

This routine reaoves blank characters froa the front and back of the

character string received in the variable, LINE. DBLANK is a function

subroutine that returns the aodified string found in OUT_LINE. LINE is

assigned to OUT_LINE and all aanipulations are perforaed in OUT_LINE. Any
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lover case alphabetic characters are also converted to upper case using the

builtin function TRANSLATE.

Routines that use this function are EDFILE, INPUT, KTRXED lincluding

PEAL and WRTSCRN>, and SUBFIL.

3.4.3 INPUT and INPUTR

The INPUT routine reads information fro. the screen and determines if

it is the type of response specified. Tvo variable. are passed to and from

INPUT. INPUTR receive. four variables - the tvo received by INPUT and. the

upper and lover bounds for the data being input. INPUT calls INPUTR,

passing the tvo variables it receives along with special values that

indicate there is no li.it on the data being read. INFO_TYPE contains the

data type required of the response. The data read fro. the screen is

placed in IN_LINE to be analyzed and saved if it is the correct type. The

INFO_TYPE say be character, real integer, or answer. The string in IN_LINE

is analyzed in DATATP, with the characteristics being returned in

TEKP_TYPE. If TEKP_TYPE does not correspond to INFO_TYPE, then an error

aessage is vritten and the user .ust respond with new data. This continues

until the data is accepted or until EXIT is entered, which stops the

progra••

In the .ainfra.e version of the preproce.sor, INPUTR is an external

entry point in the subroutine INPUT. PL/I-aO does not allow entry points

in subroutines; therefore, it was necessary to fora two subroutines fro.

the original subroutine, INPUT, and its ~try point, INPUTR.

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

by GTJCL, PARKGT (local to several routine.>, EDJCL, and KTRXED.
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3.4.4 KTRXED

This routine is the interactive .atrix editor called by GTKTRX and

EDKTRX. The matrix editor is a line oriented editor. A .axi.u. of twelve

row. are displayed at a tiae. The nuaber of coluans depends on the field

size of the .atrix ele..ntsl the terainal is a.su.ed to have an 80 coluan

display. If the .atrix is too large to be displayed at one time, the SHIFT

and LIST co••ands aay be used. These co••ands are described in section

2.2.4.1.

KTRXEO calls the utility routines DBLANK, DATATP, INPUT and INPUTR.

Two local routines are also called,. PEAL and WRTSCRN. PEAL receives a

string and returns the first nonblank character or characters of the

string. This SUbstring is then reaoved fro. the front of the string

received and that new string is also returned. PEAL uses the utility

routine DBLANK and the builtin routines INDEX and SUBSTR.

WRTSCRN writes the .atrix to the screen along with the coa.and line.

No routines are called by WRTSCRN.

3.4.~ SUBFIL

This routine writes the data for the .odified N.R.C. version of the

U.S.G.S Solute Transport Kodel to the data file specified. All data is

written as character data with the length specified in AppendiX III.

SUBFIL calls the utility routine DBLANK. SUBFIL is called by CREATE and

UPDATE. A version that writes data to be executed on a .icro-coaputer is

provided under the n... of SUBFILK.
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3.5 Compilation and Linking

The routines described in sections 3.2 through 3.4 were compiled using

Digital Research's PL/1-S0 compiler and were linked using the LINK-SO

linkage editor, also by Digital Research.

All external routines are compiled separately using PL/1-S0. 0 These

routines are:

KONI (the controlling program),
CREATE, GTVAR, GTKTRX, UPDATE, EDVAR, EDKTRX, DATATYP,
DBLANK, INPUT, INPUTR, KTRXED, and SUBFIL.

GTJCL is compiled with CREATE by using the XINCLUDE statement. EDFILE and

EDJCL ~re compiled with UPDATE in a similar fashion.

A file, E~AR, containing the external declarations of all global

variables is included, using XINCLUDE, in several files. These files are:

CREATE, GTVAR, GTKTRX, UPDATE, EDVAR, EDKTRX, INPUTR, KTRXED, and SUBFIL.

EXTVAR also has a XREPLACE command used to more easily modify the

dimensions of the different arrays. The variables used by XREPLACE are

defined in Appendix II.

To maximize memory, a method of overlays is used for the linking step.

The overlay levels are shown in Figure 3. This,overlay method will keep

KONI and the utility routines in memory at all °times. The root may be

accessed by any other levels in the overlay tree. Only one member of each

level (other than the root) may be in ..aery at one time.

The maximum value for each of the variables in the XREPLACE command is

10 for a aicrocomputer with 64K byte. of random access memory (RAK) (i.e.

standard Kaypro-2). Kachines with more RAK (i.e. IBK-PC with 512K RAK)

will be able to handle larger dimensions (eg. 20 x 20).
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4.0 "ODEL PERFOR"AHCE

To de.an.trate and coap.re the perforaance of the aodified H.R.C.

ver.ion of the U.S.G.S. Solute Transport "odel (SIP option) with the

original .odel (ADIP option) several exaaple problea. were run using d.ta

on the Babylon Landfill site at Long Island, Hew York. For Bar.

inforaation on this site, see the th••i. by Chang (1985). An error

criteria of 0.01 wa. used in both SIP and ADIP runs for the t.st probl••••

Other values can be u.ed to reflect the accuracy of the field data. Larger

value. (eg. 0.1) can be u.ed to reduce the nuaber of iteration. which

re.ults in lower coaputer costs.

The SIP algoritha require. approxiaately the saae nuBber of iteration.

as the ADIP algoritha to converge to the de.ired solutions for the B.bylon

Landfill probl.a. The d.t.iled discussion on the perforaance of the .odel

for the c.... of steady st.te and tran.ient flow .iaulations .re described

in the following section••

4.1 Test Problea.

To de.onstr.te the cap.bility of the modified H.R.C. version of the

U.S.G.S. Solute Transport "odel in si.ulating conta.inant transport in a

water-table aquifer, the Babylon Landfill .ite of Long Island, Hew York is

considered a. the base test problea. The B.bylon Landfill contaain.tion

pluae started after the landfill beg.n oper.tion in l.te 1944 or early 1945

(Ki...l and Braid, 1980). The thickne88 of the .quifer vari.s froa 71 to

79 feet. The flow field i. introduced in .everal fora. a. described in the

following sections and i. controlled by con.t.nt head boundaries around the

periaeter of the sodeled .rea. To control the const.nt h.ad boundaries,

ICODE 2 i. used in the HODEID aatrix (s.e Figure 4). This problea was
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designed to demonstrate several options in terms of contaminant sources and

pumping periods.

All test problems were run for both steady state and transient flow

(three equal tiae steps) simulations. The CPU tiae and nuaber of

iterations for SIP and ADIP aa well as the masa balance error resulting

froa each test problea are presented in Table 4 for steady state and Table

5 for transient flow. Input data and the selected output for so.. of the

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

described briefly in the following sections.

4.1.1 Test Problea 1 (Patch Source)

This option use. the patch source fora of representing contaaination.

The patch source nodea have different concentrations and are controlled by

different ICODEs as shown in the HODEID aatrix (see Figure 5). The flow

field is influenced by four withdrawal wells. Three equal ti.. steps were

used for the transient case of this problem.

4.1.2 Test Problem 2 (Injection Source)

This option uses injection wells as the source of contaaination. The

flow field is influenced by four withdrawal wells and four injection wells.

The HODEID matrix is shown in Figure 4. Siailar to the patch source, three

equal tiae steps were used during the siaulation period of a transient run

of this problea.

4.1.3 Test Problea 3 (Kultiple Puaping Periods)

The test proble.. and options discusaed so far, were run for a single

puaping period during siaulation tiae. This example is the saae as test

problea 2 except that it uses three equal puaping periods with respect to
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Iteratione and
CPU Ti•• Ha.. Balance Error (1,)

SIP ADIP SIP ADIP

Total Total
Ho. of CPU Ho. of CPU

T••t Iten.. Ti•• lten.. Time HydnuUc Ha.. Che_ical Ha.. Hydraulic Ha.. Che.ical Ha..
ProbleM tiona (aec) tiona (aec) balance error balance .rror balance error balance error

1 7 32.85 6 32.83 3.887U,04 1.380008..00 2.12568-01 1.400008..00

2 7 33.22 6 34.11 -1.66998-03 1.343008+01 -1.134U-02 1.377008+01

3 1 7 35.49 6 36.05 -1.688938-03 -4.326228+00 -1.47758-02 -4.323588+00

311 6 6 -1.524208-03 -7.238428+00 -5.226878-03 .. 6.84206E+00

3 III 6 6 -1.525218-03 02.006718+00 -3.653508-03 -6. 7163U-01



f
<.n

Table 5 •• Co.putational Effieiency 'or Traa.ieat

T••t Proble••

Iteration. and
CPU Till. Ha•• Balanc. Error (X)

SIP ADIP SIP ADIP

Total Total
No. of CPU 110. of CPU

t •• t Puapi.& Till. Itera- Ti•• Itera- Ti•• HydrauUc _ •• . Cbeaieal Ha.. HydrauUe H... Che.leal Hu.
Problea Period Step tion. ( ••c) tion. (aec) balanc. error balance error balance error balance error

1 1 1 7 34.23 6 34.09 -1.597898-03 2.509458-Hll 2.097808-01 1.530888-Hll

2 4 4 6.932988-03 1.554878+01 9.821318-02 1.559018-Hll
I

3 1 1 1.643298-03 1.462218+01 6.697938-02 1.467138+01

2 1 1 7 36.00 6 35.48 -1.938151-05 -6.13269E+00 -1.131118-02 -6.309108+00

2 4 4 -1.453198-03 -7.181261+00 -5.702568-03 -6.006991+00

3 1 1 -5.064988-04 -6.560251+00 -5.183008-03 -5.321908+00

3 I 1 1 7 6 -1.565838-03 1.020091+01 -1.113788-02 1.002501+01

2 4 4 1.712548-03 2.231171-01 -5.451291-03 2.207821·01

3 1 1 -8.184198-04 -4.081351+00 -5.234388-03 -4.082991+00,
3II 2 1 6 6 1.251248-03 -4.069238+00 -2.657678-03 -3.935261+00

3 III 3 1 7 38.34 6 38.53 9.614501-04 1.834878-01 -2.49618E-03 8.618621-01

2 4 4 3.862331-04 3.801421+00 -3.061808-03 3.86488£+00

3 1 1 4.944091-04 2.039981+00 -2.620018-03 2.117401+00
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'CTB.l 1. 0.0724 0.0724 0.0724 0.0724

'CTB.2 0 240 400 350 320
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YithdraYal and injection during the simulation period. These three pumping

periods represent a Yet season (3I), dry season (3II) and Yet season

(3III). During the dry season all the puaping yells (YithdraYal and

injection) had to be explicitly shut off by setting each puaping or

recharge rate to 0.0. The yells then had to be specified again for the

second Yet season. For transient flaY simulation, three equal tiae steps

yere used during the Yet seasons and only one tiae step yas used during the

dry season.
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•••• T50 FOREGROUND HARDCOPy····
DSNAME-U11236C.K2.CNTL (CREATE

CREATE: PROC:
;- CONTROLS DATA ENTRY OPERATIONS. -;
;* SETS UP JCLFOR IBM 3081. *;
/ ••••••••••••~ •••••••••• ~ ••••••••••••••* •••••••••• /
;* %INCLUOE REOUIRES COMPLETE FILE NAME. *;
%INCLUDE 'B:EXTVAR.PLI':
/*•••••••••••••••••••••••••••••••••••••••••••••••• /

DCL SUBFIL ENTRY,
GTVAR ENTRY, ;* OVERLAY *;
GTMTRX ENTRY; ;* OVERLAY *;

DCL INPUT ENTRY(CHAR(4), CHAR(80) VAR);
OPEN FILE(SCREEN) STREAM OUTPUT TITLE('$CON');
OPEN FILE(CRT) INPUT TITLE('$CON');
PUT FILE(SCREEN) EOIT('ENTER THE DATASET NAME TO BE CREATED'.

'(INCLUOE DRIVE IDENTIFIER):')(SKIP(3),A,SKIP,A):
CALL INPUT('CHAR',FILENM);
CALL GTJCL:
CALL GTVAR;
CALL GTMTRX:
OPEN FILE(SYSUT4) STREAM OUTPUT TITLE(FILENM) LINESIZE(80):
CALL SUBFI L:
PUT FILElSCREEN) EOITl 'FILE CREATED: ',FILENM)(SKIP,A,A);

/ ..........................•...••....•......•....• /
;* %INCLUDE REOUIRES COMPLETE FILE NAME. *;
%INCLUOE 'B:GTJCL.PLI':
/ ......•..............•........................... /
END:
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00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090
00000100
00000110
00000120
00000130
00000140
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00000170
00000180
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270



•••• TSO FOREGROUNO HARDCOPY
DSNAMEaU11236C.K2.CNTL

.....
(CREATEM )

CREATEM: PROC:
1* CONTROLS DATA ENTRY OPERATIONS. *1
1* SETS UP JCL FOR MICROCOMPUTER. *1
I .. ················································;
1* %INCLUDE REQUIRES COMPLETE FILE NAME. *1
%INCLUOE 'B:EXTVAR.PLI';

1·················································1
DCL SUBFILM ENTRY,

GTVAR ENTRY, 1* OVERLAY *1
GTMTRX ENTRY: la OVERLAY *1

DCL INPUT ENTRY(CHAR(4), CHAR(80) VAR):
OPEN FILE(SCREEN) STREAM OUTPUT TITLE('$CON'):
OPEN FILE(CRT) INPUT TITLE('$CDN'):
PUT FILE(SCREEN) EDIT('ENTER THE DATASET NAME TO BE CREATED',

'(INCLUDE DRIVE IOENTIFIER):' )(SKIP(3),A,SKIP,A):
CALL INPUT('CHAR',FILENM);
CALL GTJCLM:
CALL GTVAR:
CALL GTMTRX:
OPEN FILE(SYSUT4) STREAM OUTPUT TITLE(FILENM) LINESIZE(80);
CALL SU8FILM;
PUT FILE(SCREEN) EDIT('FILE CREATED: ',FILENM)(SKIP,A,A):

; ..............•..................................;
1* %INCLUDE REQUIRES COMPLETE FILE NAME. *1
%INCLUOE 'B:GTJCLM.PLI':

1·················································1
ENO;

I-4

00000010
00000020
o00ooo30
oo40סס00

00000050
o00ooo60
o00ooo70
oo0080סס

o00ooo90
00000100
00000110
00000120
00000130
oo0140סס

oo150סס0

oo0160סס

00000170
oo180סס0

oo190סס0

00000200
oo210סס0

00000220
oo0230סס

00000240
oo250סס0

00000260
00000270



••• * T50 FOREGROUND HARDCOPY .* ••
OSNAMEaU11236C.K2.CNTL (CREATED )

CREATED: PROC:
/a CONTROLS DATA ENTRY OPERATIONS. a/
/a SETS UP JCL FOR DEC/VAX. a/
/ ......................................•.....•.... /
/a %INCLUOE REQUIRES COMPLETE FILE NAME. a/
%INCLUOE 'B,EXTVAR.PLI';
/ ..••.••.•.•......•..........................•.... /

OCL SUBFILM ENTRY,
GTVAR ENTRY, /a OVERLAY a/
GTMTRX ENTRY: /a OVERLAY a/

OCL INPUT ENTRY(CHAR(4), CHAR(BO) VAR);
OPEN FILE(SCREEN) STREAM OUTPUT TITLE('SCON'):
OPEN FILE(CRT) INPUT TITLE('SCON'):
PUT FILE(SCREEN) EOIT( 'ENTER THE DATASET NAME TO BE CREATED:')

(SKIP.A) ;
CALL INPUT('CHAR' ,FILENM):
CALL GTJCLO;
CALL GTVAR;
CALL GTMTRX;
OPEN FILE(SYSUT4) STREAM OUTPUT TITLE(FILENM) LINESIZE(BO):
CALL SUBFILM;
PUT FILE(SCREEN) EOIT('FILE CREATED: ',FILENM)(SKIP.A,A);

/ ...................•...•......................... /
/* %INCLUOE REQUIRES COMPLETE FILE NAME. */
%INCLUOE 'B:GTJCLO.PLI';
/ ................................•................ /
END:

r-s

OOOC0010
OOOC0020
o00ooo30
o00ooo40
oo050סס0

o00ooo60
OOOC0070
OOOOOOBO
o00ooo90
00000100
oo110סס0

00000120
00000130
00000140
00000150
oo160סס0

OOOOC170
000001BO
00000190
OOOOC2OO
OOOOC210
oo220סס0

00000230
oo240סס0

OOOC0250
oo260סס0

OOOOC270



••• " TS.O FOREGROUND HARDCOPY
OSNAME~U"236C,K2,CNTL

•...
(GT JCL

GTJCL: PROC;
I" THE GTJCL SUBROUTINE IS USED TO PROMPT THE USER FOR

THE CORRECT JCL TO RUN THE MODEL ON AN IBM 30B',

CHAR(BO) VAR.
CHAR(BO) VAR.
FIXED BIN;
ENTRY(CHAR(4). CHAR(BO) VAR).

ENTRY(CHAR(BO) VAR) RETURNS(CHAR(BO) VAR).
ENTRY(CHAR(BO) VAR. CHAR(4».
ENTRY(CHAR(4), CHAR(BO) VAR. FLOAT, FLOAT);

"I
OCL ANSWER

ANSWER1
I

OCL INPUT
OBLANK
OATATP
INPUTR

00 t,.1 TO 16;
JCL (I) " 'I I" ' ;

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

('ENTER THE JOB NAME (MAXIMUM OF 8 CHARACTERS) :')(SKIP,A);
CALL INPUT('CHAR' ,ANSWER);
JCL( 1) - 'I I' I I ANSWER II ' JOB (????? TSO-TR-KONI ), KONIKOWRUN. ' :
PUT FILE(SCREEN) EOIT(

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

'CHOOSE ONE OF THE ABOVE :,) (6(SKIP.A»;
CALL INPUTR('INT'.ANSWER.l.4);
IF ANSWER-'1' THEN 00;

ANSWER • '.5':
ANSWER 1 • 'F.';

END;
ELSE IF AN5WER-'2' THEN 00;

ANSWER - '0.40';
ANSWER1. 'A.';

END;
ELSE IF ANSWER-'3' THEN 00;

ANSWER - '5.0';
ANSWER1 • 'K,';

END;
ELSE IF ANSWER-'4' THEN 00;

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

CALL INPUT ( 'INT' . ANSWER);
ANSWER1 • 'l.';

ENO;
ELSE SIGNAL ERROR;
JCL(2) - 'II TIME-(' II ANSWER II '),CLASS-' II ANSWER1;
JCL(3) - 'II MSGCLASS-X,NOTIFY--';
JCL(4) - '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);
JCL(5) - 'I-JOBPARM ROOM-' I I ANSWER;
JCL(7) - 'IIKONI EXEC PGM-KONIKOW.REGION-1500K';
JCL(B) - 'IISTEPLIB DO OISP-SHR.OSN-U'1236C.KONI.LOAO ';
PUT FILE(SCREEN) EDIT

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

(2(SKIP.A));
CALL INPUT('CHAR'.ANSWER);
IF LENGTH(ANSWER) > 44 THEN 00;
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00000010
00000020
00000030
00000040
00000050
00000060
00000070
oooOooBO
00000090
00000100
00000110
00000120
00000130
00000140
00000'50
00000'60
00000170
000001BO
00000'90
00000200
00000210
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
oo0004BO
00000490
00000500
00000510
00000520
00000530
00000540
00000550
00000560
00000570
000005BO
00000590
00000600
00000610
00000620



OSN*' II ANSWER II ' ,UNIT*STORAGE,';
SPACE* (TRK, ( 10, 10» ,0ISP* (MOO, CATLG) .. ;
OCB*(RECFM*VBA,LRECL*133,BLKSIZE*7448)' ;

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

ANSWER * SUSSTR(ANSWER,1,44);
END;
.lCL(9) * 'I IFT06F001 00
.lCL(10) * 'II
.lCL(11) * 'II
PUT FILE(SCREEN) EDIT

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

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

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

ANSWER * SUBSTR(ANSWER,1,44);
END;
.lCL(12) * '11FT10F001 00 OSN*' II ANSWER II ',UNIT*STORAGE,';
.lCL(13) * 'II SPACE*(TRK,(10,10»,0ISP*(MOO,CATLG),';
.lCL( 14) * ' I I OCB*( RECFM*VB, LRECL*2SS, SLKSIZE*7476) , :
.lCL(1S)* '11FT07F001 00 SYSOUT*S':
.lCL( 16) * ' IIFT05F001 00 * '.
ANSWER. 'V';
00 WHILE(ANSWER * 'Y');

PUT FILE(SCREEN) EDIT
('THE FOLLOWING IS THE .lCL') (SKIP,A);

00 I -1 TO 16 ;
PUT FILE(SCREEN) EDIT

(' , .1,') , ,.lCL(I» (SKIP,A,F(2),A,A(72»;
ENO;
PUT FILE(SCREEN) EDIT

('00 YOU WISH TO CHANGE ANVTHING (V/N) :') (SKIP,A);
CALL. INPUT ( , ANS' ,ANSWER) ;
IF ANSWER * 'V, THEN 00;

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*OSLANK(ANSWER1);
PUT FILE(SCREEN) EOIT(.lCL(I), 'ENTER THE COMPLETE LINE ... :')

(SKIP,A(72),SKIP,A,SKIP,A);
CALL INPUT('CHAR',.lCL(I»;

ENO;
ENO;

ENO;
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00000630
00000640
00000650
00000660
00000670
oo0680סס

00000690
00000700
OOOOC710
OOOOC720
OOOOC730
OOOOC740
00000750
00000760
OOOOC770
00000780
00000790
00000800
00000810
00000820
OOOOC830
oo0840סס

OOOOC8S0
OOOOC860
OOOOC870
OOOOC880
OOOOC890
OOOOC9OO
00000910
OOOOC920
OOOOC930
OOOOC940
oo950סס0

oo0960סס

OOOOC970
OOOOC980
OOOOC990
oo1000סס

oo1010סס

oo1020סס

00001030
oo1040סס

00001050
00001060
00001070



•••• T50 FOREGROUND HARDCOPY····
OSNAME*U11236C.K2.CNTL (GTJCLM

CHAR(80) VAR,
CHAR(80) VAR,
FIXED 8IN;
ENTRY(CHAR(4), CHAR(BO) VAR);

JCL FOR MOOEL')(SKIP,A);

GTJCLM: PROC:
1* THE GTJCL SUBROUTINE IS USED TO PROMPT THE USER FOR

THE CORRECT JCL TO RUN THE MODEL ON A MICROCOMPUTER.
*1

OCL ANSWER
ANSWER 1
I

OCL INPUT
PUT FILE(SCREEN) EDIT ('SET UP
PUT FILE(SCREEN) EDIT

('ENTER THE DRIVE IDENTIFIER FOR THE MODEL: ') (SKIP,A);
CALL INPUT('CHAR' .ANSWER);
IF LENGTH(ANSWER)*O THEN JCL(1)*'KONIMOO ':
ELSE JCL( 1 j*ANSWER II 'KONIMOO ';
PUT FILE(SCREEN) EDIT

('ENTER THE COMPLETE OUTPUT DATA SET NAME'.
'(INCLUDE DRIVE IDENTIFIER) :')

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

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

ANSWER * SUBSTR(ANSWER,1,44);
END;
JCL( 1)*JCL( 1) II ANSWER II '.' II FILENMII ' ,.
PUT FILE(SCREEN) EDIT

('ENTER THE COMPLETE GRAPHICS OUTPUT DATA SET NAME'.
'(INCLUDE DRIVE IDENTIFIER) : ,)

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

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

ANSWER * SUBSTR(ANSWER,1,44);
END;
JCL(1)*JCL(I) I I ANSWER;
ANSWER * 'Y':
00 WHILE (ANSWER * 'Y');

PUT FILE(SCREEN) EDIT ('THE FOLLOWING IS THE JCL') (SKIP.A);
PUT FILE(SCREEN) EDIT (JCL(1» (SKIP,A(72»;
PUT FILE(SCREEN) EDIT

('00 YOU WISH TO CHANGE ANYTHING (YIN) : ') (SKIP,A);
CALL INPUT('ANS',ANSWER);
IF ANSWER * 'Y' THEN 00;

PUT FILE(SCREEN) EOIT(JCL( 1), 'ENTER THE COMPLETE LINE ... :,)
(SKIP.A(72),SKIP,A,SKIP,A);

CALL INPUT('CHAR',JCL(1»;
END;

END;
I*LENGTH(FILENM);
00 WHILE «SUBSTR(FILENM,!,1) '* '.') & (I > 0»;

1-1-1;
END;
IF 1*0 THEN ANSWER1*FILENM I I '.BAT';
ELSE ANSWER1*SUBSTR(FILENM,1,I) I I 'BAT';
OPEN FILE(JCLF) STREAM OUTPUT TITLE(ANSWER1) LINESIZE(80);
PUT FILE(JCLF) EOIT(JCL(1» (COL(1),A(80»;
CLOSE FILE(JCLF);

END;

I-B

00000010
oo020סס0

o00ooo30
00000040
o00ooo50
o00ooo60
o00ooo70
oooOooBO
00000090
00000100
oo110סס0

oo0120סס

00000130
00000140
00000150
00000160
00000170
00000180
00000190
oo200סס0

00000210
00000220
00000230
oo240סס0

00000250
00000260
oo270סס0

00000280
00000290
oo0300סס

oo310סס0

00000320
oo330סס0

oo0340סס

oo350סס0

oo360סס0

00000370
oo380סס0

00000390
oo400סס0

oo410סס0

oo420סס0

oo430סס0

oo440סס0

oo450סס0

oo460סס0

oo470סס0

oo480סס0

oo490סס0

oo500סס0

oo510סס0

00000520
oo530סס0

oo540סס0

oo550סס0

oo560סס0

oo570סס0

oo580סס0

oo590סס0



•••• TSO FOREGROUND HARDCOPy····
DSNAME-U11236C.K2.CNTl (GT';ClD

DATA SET NAME :')(SKIP,A);

THE COMPLETE lINE . . .:')

ANYTHING (Y/N) : ') (SKIP,A):

FOllOWING IS THE ';Cl') (SKIP,A);

00000010
00000020
00000030
00000040
00000050
00000060
00000070
ooooOOBO
00000090
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
ooOoo1BO
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
000002BO
00000290
00000300
00000310
00000320
00000330
00000340
00000350
00000360

(SKIP,A.F(2),A,A(72»;00000370
000003BO
00000390
0000Q4oo
00000410
00000420
00000430
00000440
00000450
00000460
00000470
000004BO
00000490
00000500
00000510
00000520
00000530
00000540
00000550
00000560
00000570
000005BO
00000590
00000600
00000610
00000620

'/
DCl ANSWER CHAR(BO) VAR,

ANSWER1 CHAR(BO) VAR,
I FIXED BIN,

DCl INPUT ENTRY(CHAR(4), CHAR(BO) VAR),
DBlANK ENTRY(CHAR(BO) VAR) RETURNS(CHAR(BO) VAR),
DATATP ENTRY(CHAR(BO) VAR, CHAR(4»,
INPUTR ENTRY(CHAR(4), CHAR(BO) VAR, FLOAT, FLOAT):

PUT FIlE(SCREEN) EDIT ('SET UP .;Cl FOR MDDEl')(SKIP,A);
JCl( 1)-'$ DEFINE FDR005 ' II FIlENM ;
PUT FIlE(SCREEN) EDIT

('ENTER THE COMPLETE OUTPUT DATA SET NAME: ') (SKIP,A);
CAll INPUTl 'CHAR' ,ANSWER);
IF lENGTH(ANSWER) > 44 THEN DO;

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

ANSWER - SUBSTR(ANSWER,1,44);
ENO;
';Cl.(2)-'$ DEFINE FOR006 ' II ANSWER;
PUT FIlElSCREEN) EDIT

('ENTER THE COMPl.ETE GRAPHICS OUTPUT
CAl.l. INPUT('CHAR' ,ANSWER);
IF lENGTH(ANSWER) > 44 THEN DO;

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

ANSWER - SUBSTR(ANSWER.l.44);
ENO;
';Cl.(3)-'$ DEFINE FORD10 ' II ANSWER:
JCl(4)-'$ RUN KONIMOO.EXE';
ANSWER. 'V':
DO WHILE (ANSWER - 'Y');

PUT FIlElSCREEN) ED~T ('THE
00 1-1 TO 4;

PUT FIl.E(SCREEN) EOIT (, ',I.') ',';Cl.(Il)
ENO;
PUT FIlE(SCREEN) EOIT

('DO YOU WISH TO CHANGE
CAll INPUT('ANS' ,ANSWER),
IF ANSWER - 'Y' THEN DO,

PUT FIl.E(SCREEN)
EOIT('ENTER THE NUMBER OF THE lINE YOU WISH TO CHANGE.',

'(ONLY ONE AT A TIME):') (A,SKIP,A);
CAll INPUTR('INT' ,ANSWER1.1,4);
I-DBlANK(ANSWER1);

PUT FIlE(SCREEN) EDIT(';Cl.(I), 'ENTER
(SKIP,A(72),SKIP,A,SKIP,A);

CAll INPUT('CHAR' ,';Cl(I»,
END;

END;
1-l.ENGTH(FIl.ENM);
DO WHIl.E «SUBSTR(FIlENM.I.1) '- '.') & (I > D»;

1-1-1 :
ENO;
IF 1-0 THEN ANSWER1-FIlENM II '.COM';
ELSE ANSWER1-SUBSTR(FIl.ENM, 1, I) II 'COM':
OPEN FIlE(';Cl.F) STREAM OUTPUT TITlE(ANSWER1) l.INESIZE(BO):
DO 1-1 TO 4:

PUT FIlE(';ClF) EDIT(';Cl(I» (COl(l),A(BO»,
END:

GT';ClD: PRDC;
/' THE GT.;Cl SUBROUTINE IS USED TO PROMPT THE USER FOR

THE CORRECT .;Cl TO RUN THE MODEL ON A DEC/VAX.

I-9



CLOSE FILE(JCLF):
END:

I-10

00000630
00000640



• ••• Tsa FOREGROUND HARDCOPY····
DSNAME-U11236C.K2.CNTL (GTVAR

GTVAR, PROC;
I- THE GTVAR SUBROUTINE PROMPTS FOR THE NECESSARY INFORMATION

TO RUN THE MODEL. (VARIABLES ETC.)
-I/ ......•...................•...................... ;
I- %INCLUDE REQUIRES COMPLETE FILE NAME. '1
%INCLUDE 'B:EXTVAR.PLI';
/ ...•.•.....•.................................•... /

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(SO) 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 FIXED BIN,
COUNTER 1 FlXEO BIN,
TEMPC CHAR(SO) VAR,
TEMPC2 CHAR(SO) VAR,
TEMPN FLOAT STATIC INIT(O);

OCL OBLANK ENTRY(CHAR(SO) VAR) RETURNS(CHAR(SO) VAR);
00 COUNTER-1 TO 10;

VAR INFO(COUNTER) - ".
ENO; -
VAR INFO( 1) - 'DO YOU WISH TO VERIFY ALL ENTRIES (YiN) .'.
TYPE - ANSWER;
LEN • 1:
TEMPC - PARMGT();
IF (TEMPC - 'N') THEN VERIFY-O;
ELSE VERIFY-1;
VAR_INFO(1) - 'ENTER THE TITLE, DESCRIPTIVE OF THE PROBLEM.';
VAR INFO(2) - 'MAXIMUM OF SO CHARACTERS. '.
VAR-INFD(3) - 'VARIABLE 'TlTLE" :';
TYPE - CHARACTER,
LEN - SO;
TITLE - PARMGT();
LEN. 4:
TYPE - INTEGER;
VAR INFO(l) - 'ENTER THE NUMBER OF NODES IN THE "X" OIRECTIDN. ';
VAR-INFO(2) - ,("X" REFERS TO COLUMNS).';
VAR:INFO(3) - 'MINIMUM OF 3, MAXIMUM OF 'I INX_LMT I I'· ';
VAR INFO(4) • 'VARIABLE "NXII :';
LOWER RANGE - 3;
UPPER-RANGE· NX LMT:
NX - PARMGT(); -
VAR INFO( 1) - 'ENTER THE NUMBER OF NOOES IN THE "Y" DIRECTION.';
VAR-INFO(2) - '("yo REFERS TO ROWS). ';
VAR:INFO(3) - 'MINIMUM OF 3, MAXIMUM OF 'I INY_LMT I I'· ';
VAR INFO(4) - 'VARIABLE "NY" :';
LOWER RANGE - 3;
UPPER:RANGE - NY_LMT;
NY - PARMGTO;

. VAR INFO(1) - 'ENTER THE MAXIMUM NUMBER OF PARTICLES.';
VAR-INFO(2) - 'MAXIMUM OF 3200.';
VAR-INFQ(3) - 'VARIASLE "NPMAX" ,';
UPPER_RANGE - 3200;

r-11

00000010
00000020
00000030
00000040
00000050
00000060
00000070
OOOOOOSO
00000090
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
000001 SO
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
000002S0
00000290
00000300
00000310
00000320
00000330
00000340
00000350
00000360
00000370
OOOO03S0
00000390
00000400
00000410
00000420
00000430
00000440
00000450
00000460
000004.70
000004S0
00000490
00000500
00000510
00000520
00000530
00000540
00000550
00000560
00000570
000005S0
00000590
00000600
00000610
00000620



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· :';
NPT~NO • PARMGT();
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;
NUMOBS' PARMGT();
COUNTER • 0;
NUMBER 1 • NUMOBS:
00 WHILE(COUNTER < NUMBER');

IF (COUNTER • 0) THEN 00;
VAR INFO(1) •

'NOTE: OBSERVATION WELLS SHOULD NOT BE PLACED IN THE':
VAR INFO(2) • ' FIRST DR LAST ROWS OR COLUMNS.';

END: -
ELSE 00:

VAR INFO(I) • ' '.
VAR-INFO(2) • ' '.

END: -
COUNTER' COUNTER + 1;
TEMPC • COUNTER:
TEMPC • OBLANK(TEMPC):
VAR INFO( 3) •

'ENTER THE ·X· COORDINATE OF OBSERVATION POINT' I ITEMPcl I '.
VAR INFO(4) • 'VARIABLE ·IXOBS(' II TEMPC II ').
LEN-. 2;
IXOBS(COUNTER) • PARMGT():
VAR_INFO( 1) •

'ENTER THE ·Y· COORDINATE OF OBSERVATION POINT 'II TEMPC II ' '.
VAR INFO(2) • 'VARIABLE ·IYOBS(' II TEMPC II '). :' :
IYOBS(COUNTER) • PARMGT():

ENO;
VAR INFO(') • 'ENTER THE NUMBER OF NOOE IDENTIFICATION CODES':
VAR-INFO(2) • 'TO BE SPECIFIED. MAXIMUM OF 'I INC_LMT I I'. ':
VAR-INFO(3) • 'VARIABLE ·NCOOES· :':
LEN-. 4:
UPPER RANGE • NC LMT;
TYPE; INTEGER: 
NCOOES • PARMGT():
NUMBER2 • NCOOES:
COUNTER 1 • 1:
00 WHILE(COUNTER1 <. NUMBER2):

TEMPC • COUNTER1:
TEMPC • OBLANK(TEMPC);
VAR_INFO(1) • 'ENTER NODE IDENTIFICATION CODE' II TEMPC II ' '.
VAR_INFO( 2) • 'VARIABLE • ICOOE(' II TEMPC II ')" :':
LEN. 2:
TYPE • INTEGER;
ICOOE(COUNTER1) • PARMGT():
VAR INFO(') • 'ENTER CORRESPONDING LEAKANCE «FT/SEC)/FT). ':
VAR:INFO(2) •

'(VERTICAL PERMEABILITY / THICKNESS OF CONFINING LAYER)';
VAR INFO(3) • 'MAXIMUM LENGTH OF 10. REAL NUMBER. ':
VAR-INFO(4) • 'NOTE; (FT/SEC)/FT' (GPO/FT)/FT • 1.54723 E-6';
VAR:INFO(5)' 'VARIABLE ·FCTR1(' II TEMPC II '). :';
LEN· 10:
TYPE. REAL:
FCTR1(COUNTER1) • PARMGT():
VAR_INFO(1) • 'ENTER CONCENTRATION (MG/L) FOR ICOOE 'I ITEMPCI I'.':
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 :';
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00000630
00000640
00000650
00000660
00000670
000006BO
00000690
00000700
00000710
00000720
00000730
00000740
00000750
00000760
00000770
00000780
00000790
00000800
00000810
00000820
OOOOOB30
00000840
00000850
00000860
00000B70
00000880
00000890
00000900
00000910
00000920
00000930
00000940
00000950
00000960
00000970
00000980
00000990
00001000
00001010
00001020
00001030
00001040
00001050
00001060
0000'070
00001080
00001090
00001100
00001110
00001120
00001130
0000"40
00001150
00001160
00001170
00001180
00001190
00001200
00001210
00001220
00001230
00001240
00001250
00001260
00001270
oooo12BO



0000,290
00001300
oo1310סס

00001320
oo1330סס

oo1340סס

oo1350סס

oo1360סס

oo1370סס

oo1380סס

oo1390סס

oo1400סס

oo1410סס

00001420
oo1430סס

oo1440סס

oo1450סס

oo1460סס

oo1470סס

oo1480סס

00001490
00001500
00001510
00001520
00001530
00001540
oo1550סס

00001560
oo1570סס

oo1580סס

oo1590סס

00001600
oo1610סס

oo1620סס

oo1630סס

oo1640סס

oo1650סס

oo1660סס

oo1670סס

oo1680סס

oo1690סס

00001700
oo1710סס

oo1720סס

00001730
oo1740סס

oo1750סס

oo1760סס

oo1770סס

00001780
00001790
oo1800סס

oo1810סס

oo1820סס

oo1830סס

oooo1B40
oooo1BBO
oo1860סס

oo1870סס

oooo1B80
oo1890סס

oo1900סס

oo1910סס

oo1920סס

oo1930סס

oo1940סס

.' .II ')"

COEFFICIENT.' :
PROBI.EMS. ':
5, REAl. NUMBER.':

o '.

0) RETAIN VALUES. ';
1) USE VAI.UE OF FCTR3.':

'VARIABI.E "OVERRD(' II TEMPC

'ENTER THE STORAGE
'0 FOR STEADY FI.OW
'MAXIMUM I.ENGTH OF
'VARIABLE "5" :';

VAR INFO(2) • '
VAR-INFO(3) =
VAR-INFO( 4) •
LEN-. 2:
TYPE • INTEGER:
OVERRD(COUNTER1) • PARMGT():
IF ( OVERRD(COUNTERn·' 0' )
THEN FCTR3(COUNTER1)"
EI.SE DO ;

VAR INFO(1) •
'ENTER RECHARGE/DISCHARGE (FT/SEC) FOR ICODE '1ITEMPcll '.':

VAR INFO(2) • 'NEGATIVE FOR RECHARGE, POSITIVE FOR DISCHARGE.':
VAR-INFO(3) • 'MAXIMUM I.ENGTH OF 10, REAl. NUMBER. ':
VAR-INFO(4) • 'NOTE: FT/SEC' IN/YR " 26.7918 E-10':
VAR-INFO (5) • 'ENTER VARIABI.E "FCTR3(' II TEMPC II ,)" :':
LEN-· 10;
TYPE • ~EAL:

FCTR3(COUNTER1) • PARMGT():
END:
COUNTER1 • COUNTER: 1 + 1;

ENO:
VAR INFO(I) •
VAR-INFO(2) •
VAR-INFO(3) •
VAR-INFO(4) •
LEN-. 5:
TYPE • REAL:
5 " PARMGT():
VAR INFO(1) • 'ENTER THE NUMBER OF PUMPING PERIODS. ':
VAR-INFO(2) • 'MAXIMUM OF 'I IPMP_I.MTI I'· ':
VAR-INFO(3) • 'VARIABI.E "NPMP" :':
UPPER RANGE' PMP_I.MT:
LEN .-4;
TYPE • INTEGER:
NPMP • PARMGT() ;
COUNTER 1 • 1:
NUMB ER2 • NPMP;
00 WHII.E(COUNTER1 • 1 I COUNTER 1 <. NUMBER2 ):

TEMPC2 • COUNTER1;
IF COUNTER1 > 1 THEN DO;

VAR_INFO(l) •
'DO YOU WISH TO MAKE ANY REVISIONS TO PUMPING PERIOD '
I ITEMPC2 I I '7' :

VAR INFO(2) • 'VARIABI.E "ICHK" (Y/N):':
I.EN-· 1:
TYPE. ANSWER:
TEMPC • PARMGT();
IF TEMPC " 'N' THEN ICHK(COUNTER1 - 1) • '0':
EI.SE ICHK(COUNTER1 - 1) • '1';

END;
IF COUNTER1 • 1 I ICHK(COUNTER1 - 1) • '1' THEN DO;

VAR INFO(1) • 'ENTER THE MAXIMUM NUMBER OF TIME STEPS IN ':
VAR-INFO(2) • 'PUMPING PERIOD' I ITEMPC2 I I MAXIMUM OF 100.':
VAR-INFO(3) • 'VARIABI.E "NTIM" :';
UPPER RANGE • 100:
LEN .-4:
TYPE • INTEGER;
NTIM(COUNTER1) • PARMGT();
VAR INFO( 1) • 'PUMPING PERIOO ' II TEMPC2 II ':':
VAR-INFO(2) • 'ENTER THE TIME STEP INTERVAl. FOR PRINTING':
VAR:INFO(3) • 'HYDRAUI.IC AND CHEMICAl. OUTPUT DATA.':
VAR INFO(4) • 'VARIABI.E "NPNT' :':
NPNT(COUNTER1) • PARMGT():
VAR_INFO(1) • 'PUMPING PERIOD' I I TEMPC2 I I ':';
VAR_INFO(2) • 'ENTER THE NUMBER OF ITERATION PARAMETERS FOR';
VAR_INFO(3) • 'ADIP. USUAI.I.Y FROM 4 TO 7.';
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VAR INFO(4) • 'VARIABLE "NITP' :': 00001950
NITP(COUNTER1) • PARMGT(); 00001960
VAR INFO( 1) • 'PUMPING PERIOO ' II TEMPC2 II ','; 00001970
VAR-INFO(2) • 'ENTER THE MAXIMUM ALLOWABLE NUMBER OF ITERATIONS' ;000019BO
VAR-INFO(3) • 'IN AOIP DR SIP. USUALLY FROM 100 TO 200. '; oo1990סס
VAR-INFO(4) • 'VARIABLE 'ITMAX' " ; 00002000
ITMAX(COUNTER1) • PARMGT(); oo2010סס
VAR INFO( 1) • 'PUMPING PERIOD ' II TEMPC2 II ','; 00002020
VAR-INFO(2) • 'ENTER THE PARTICLE MOVEMENT INTERVAL (IMOV)'; oo2030סס
VAR-INFO(3) • 'FOR PRINTING CHEMICAL OUTPUT DATA.'; 00002040
VAR-INFO(4) .'SPECIFY 0 TO PRINT ONLY AT THE END OF TIME STEPS.' oo2050סס;
VAR-INFO(5) • 'VARIABLE 'NPNTMV' "; oo2060סס
NPNTMV(COUNTER1) • PARMGT(); oo2070סס
VAR INFO( 1) • 'PUMPING PERIOD ' II TEMPC2 II '.'. ooo020BO
VAR-INFO(2) • 'ENTER THE OPTION FOR PRINTING COMPUTED'; oo2090סס
VAR-INFO(3) • 'VELOCITIES. '; oo2100סס
VAR-INFO(4). 0) 00 NOT PRINT. '; 00002110
VAR-INFO(5)' 1) PRINT FOR FIRST TIME STEP.': 00002120
VAR-INFO(6)' 2) PRINT FOR ALL TIME STEPS. '; oo2130סס
VAR-INFO(7) • 'CHOOSE ONE OF THE ABOVE.': oo2140סס
VAR-INFO(8) • 'VARIABLE 'NPNTVL" ,'; oo2150סס
UPPER RANGE • 2; oo2160סס
NPNTVL(COUNTER1) • PARMGT(); 00002170
VAR_INFO( 1) • 'PUMPING PERIOD' II TEMPC2 II "'; 00002180
VAR INFO(2) • 'ENTER THE OPTION FOR PRINTING COMPUTED'; oo2190סס

VAR-INFO(3) • 'DISPERSION EQUATION COEFFICIENTS.': 00002200
VAR-INFO(4)' 0) DO NOT PRINT.'; oo2210סס
VAR-INFO(5)' 1) PRINT FOR FIRST TIME STEP.'; oo2220סס
VAR-INFO(6)' 2) PRINT FOR ALL TIME STEPS.'; 00002230
VAR-INFO(7) • 'CHOOSE ONE OF THE ABOVE.': oo2240סס
VAR-INFO(8) • 'VARIABLE 'NPNTO' ,'; oo2250סס
UPPER RANGE • 2; oo2260סס
NPNTO(COUNTER1) • PARMGT(); oo2270סס
VAR INFO( 1) • 'PUMPING PERIOD ' II TEMPC2 II "'; OOOO22BO
VAR-INFO(2) • 'ENTER THE OPTION TO PRINT COMPUTED CHANGES IN'; oo2290סס
VAR-INFO(3) • 'CONCENTRATION.'; oo2300סס
VAR-INFO(4)' 0) DO NOT PRINT.'; oo2310סס
VAR-INFO(5)' 1) PRINT.'; oo2320סס
VAR-INFO(6) • 'CHOOSE ONE OF THE ABOVE.'; oo2330סס
VAR-INFO(7) • 'VARIABLE "NPOELC' ,'; oo2340סס
UPPER RANGE' 1; oo2350סס
NPOELC(COUNTER1) • PARMGT(); 00002360
VAR_INFO( 1) • 'PUMPING PERIOD ' II TEMPC2 II "': oo2370סס
VAR INFO(2) • 'ENTER THE OPTION TO PUNCH VELOCITY DATA. '; 00002380
VAR-INFO(3)' 0) DO NOT PUNCH.'; oo2390סס
VAR-INFO(4)' 1) PUNCH FOR FIRST TIME STEP.'; oo2400סס
VAR-INFO(5)' 2) PUNCH FOR ALL TIME STEPS. '; 00002410
VAR-INFO(6) • 'CHOOSE ONE OF THE ABOVE. '; oo2420סס
VAR-INFO(7) • 'VARIABLE 'NPNCHV' ,'; oo2430סס
UPPER RANGE • 2; oo2440סס
NPNCHV(COUNTER1) • PARMGT(); oo2450סס
VAR_INFO( 1) • 'PUMPING PERIOD ' II TEMPC2 II "'; 00002460
VAR INFO(2) • 'ENTER THE PUMPING PERIOO (YEARS). '; oo2470סס

VAR-INFO(3) • 'MAXIMUM LENGTH OF 5, REAL NUMBER.'; oo2480סס
VAR-INFO(4) • 'VARIABLE 'PINT' "; oo2490סס
TYPE' REAL; oo2500סס
LEN. 5; oo2510סס

PINT(COUNTER1) • PARMGT(); oo2520סס

NUMBER 1 • S; oo2530סס

IF NUMBER1 ~. 0 THEN DO; oo2540סס

VAR INFO( 1) • 'PUMPING PERIOD ' II TEMPC2 II "': oo2550סס
VAR-INFO(2) • 'ENTER THE TIME INCREMENT MULTIPLIER FOR'; oo2560סס
VAR-INFO(3) • 'TRANSIENT FLOW PROBLEMS.': oo2570סס
VAR-INFO(4) • 'THIS IS OISREGAROEO IF S'O .': oo2580סס
VAR-INFO(5) • 'MAXIMUM LENGTH OF 5, REAL NUMBER. '; oo2590סס
VAR:INFO(6) • 'VARIABLE 'TIMX' ,'; oo2600סס
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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

TIMX(COUNTER1) • ~ARMGT():

VAR INFO( 1) • 'PUMPING PERIOO ' II TEMPC2 II ',':
VAR-INFO(2) • 'ENTER THE SIZE OF THE INITIAL TIME STEP':
VAR-INFO(3) • 'IN SECONOS.':
VAR-INFO(4) • 'MAXIMUM LENGTH OF 5. REAL NUMBER.':
VAR-INFO( 5) • ' VARIABLE "TINIT" .'.
TINIT(COUNTER1) • PARMGT();

END;
ELSE DO;

TIMX(CDUNTER1) .' 0';
TINIT(COUNTER1) .' 0';

END;
VAR INFO( 1) • ' PUMPING PERIOD ' II TEMPC2 II ',':

VAR INFO(2) • 'ENTER THE NUMBER OF PUMPING OR INJECTION':
VAR-INFO(3) • 'WELLS TO BE SPECIFIED.':
VAR-INFO(4) • 'MAXIMUM OF '1 INR_LMT I I'.':
VAR-INFO(5) • 'VARIABLE "NREC' ,':
UPPER RANGE • NR_LMT;
LEN '-4:
TYPE' INTEGER:
NREC(COUNTER1) • PARMGT():
NUMBER1 • NREC(COUNTER1):
COUNTER • 0:
00 WHILE(COUNTER< NUMBER1);

COUNTER' COUNTER + 1:
TEMPC • COUNTER:
TEMPC • OBLANK(TEMPC):
VAR INFO( 1) •
'ENTER THE X COOROINATE OF PUMPING OR INJECTION WELL

II TEMPC I I '.':
VAR INFO(2) • 'VARIABLE "IX(' II TEMPC II ')" ,';
LEN-·2: .
TYPE • INTEGER;
IX(COUNTER1,COUNTER) • PARMGT():
VAR INFO( 1) •
'ENTER THE Y COORDINATE OF PUMPING OR INJECTION WELL

II TEMPC I I '.';
VAR INFO(2) • 'VARIABLE "IY(' II TEMPC II ')" :':
ly(COUNTER1.COUNTER) • PARMGT():
VAR INFO( 1) •

'ENTER THE RATE (FT"3/SEC) FOR WELL' I ITEMPcl I '.':
VAR INFO(2) • 'POSITIVE FOR PUMPING. NEGATIVE FOR INJECTION.':
VAR-INFO(3) • 'MAXIMUM LENGTH OF 8. REAL NUMBER.':
VAR-INFO(4) • 'NOTE, FT"3/SEC' GAL/MIN' 0.0022278':
VAR:INFO(5) • 'VARIA8LE "REC(' II TEMPC II ')" ,';
TYPE • REAL;
LEN· 8;
REC(COUNTER1.COUNTER) • PARMGT();
TEMPN • REC(COUNTER1.COUNTER);
IF TEMPN < 0 THEN 00;

VAR INFO(,) • 'ENTER THE CONCENTRATION OF THE INJECTEO':
VAR-INFO(2) • 'FLUID (MG/L) FOR WELL' IITEMPcl1 '.';
VAR-INFO(3) • 'MAXIMUM LENGTH OF 8. REAL NUM8ER.':
VAR:INFO(4) • ' VARIABLE "CNRECH(' II TEMPC II ')" ,':
TYPE • REAL;
LEN· 8;
CNRECH(COUNTER1.COUNTER) • PARMGT();

END;
ELSE CNRECH(COUNTER1.CDUNTER) • ' 0.0';

ENO:
END;
COUNTER 1 • COUNTER1 + 1;

END;
VAR_INFO(1) • 'ENTER THE CONVERGENCE CRITERIA FOR THE FLOW';
VAR INFO(2) • 'EQUATION. USUALLY LESS THAN .01 .';
VAR:INFO(3) • 'MAXIMUM LENGTH OF 5. REAL NUMBER.':
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o '.

1 ' •
'ENTER DECAY HALFLIFE (YEARS).';
'MAXIMUM LENGTH OF 10. REAL NUMBER. ':
'VARIABLE MDCVTIM· :';

00003270
oo3280סס
OO3290סס

oo3300סס

oo3310סס

oo3320סס

oo3330סס

00003340
00003350
00003360
oo3370סס

oooo33BO
oo3390סס

00003400
oo3410סס

oo3420סס

00003430
00003440
00003450
00003460
oo3470סס

oo3480סס

OO3490סס

oo3500סס

oo3510סס

oo3520סס

oo3530סס

oo3540סס

OO3550סס

oo3560סס

OO3570סס

oo3580סס

oo3590סס

OO3600סס

oo3610סס

oo3620סס

oo3630סס

oo3640סס

oo3650סס

oo3660סס

OO3670סס

oo3680סס

oo3690סס

OO3700סס

oo3710סס

oo3720סס

oo3730סס

oo3740סס

oo3750סס

oo3760סס

oo3770סס

oooo37BO
oo3790סס

oooo3Boo
oooo3B10
oooo3B20
oooo3B30
oo3840סס

oo3850סס

oo3860סס

oooo3B70
oo3880סס

oooo3B90
oo3900סס

oooo3B10
oo3920סס

'INDICATE WHICH SORBTION SIMULATION':
'IS TO BE USED ,';

0) NONE ';
1) LINEAR ':
2) LANGMUIR ';
3) FREUDLICH ';

'VARIABLE -NSORB- :';

VAR_INFO(4) • 'VARIABLE "TOL" .'.
LEN' 5,
TYPE • REAL;
TOL • PARMGT ( ) :
VAR INFO(1) • 'ENTER THE EFFECTIVE POROSITY. ';
VAR-INFO(2) • 'MAXIMUM LENGTH OF 5, REAL NUMBER.':
VAR-INFO(3) • 'VARIABLE "POROS" ;':
PORas • PARMGT():
VAR INFO(,) • 'ENTER THE CHARACTERISTIC LENGTH (FEET)."
VAR-INFO(2) • '(LONGITUDINAL DISPERSIVITY). ':
VAR-INFO(3) • 'MAXIMUM LENGTH OF 5, REAL NUMBER. ':
VAR-INFD(4) • 'VARIABLE "BETA" ";
BETA' PARMGT();
VAR INFO(1) • 'ENTER THE NODE SIZE IN THE "X" DIRECTION (FEET). '.
VAR-INFO(2) • 'MAXIMUM LENGTH OF 5, REAL NUMBER.':
VAR-INFD(3) • 'VARIABLE "XOEL" ";
XDEr. PARMGT(),
VAR INFO( 1) • 'ENTER THE NODE SIZE IN THE "Y" DIRECTION (FEET).':
VAR-INFO(2) • 'MAXIMUM LENGTH OF 5, REAL NUMBER. ';
VAR-INFO(3) • 'VARIABLE "YDEL" ;':
YDEr. PARMGT();
VAR INFO(I) • 'ENTER THE RATIO OF TRANSVERSE TO ':
VAR-INFO(2) • 'LONGITUDINAL DISPERSIVITY.':
VAR-INFO(3) • 'MAXIMUM LENGTH OF 5. REAL NUMBER.':
VAR-INFO(4) • 'VARIABLE "OLTRAT" ;':
DLTRAT • PARMGT():
VAR INFO(I) • '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 "CELDIS" ;':
UPPER RANGE· 1.:
CELDIS • PARMGT():
VAR INFO(1) • 'ENTER THE RATIO OF TRANSMISSIVITY TENSORS':
VAR-INFD(2) • '(T(YY') TO T(XX».';
VAR-INFO(3) • '(USE 1.0 FOR ISOTROPIC AQUIFER. IF ANISOTROPIC. ';
VAR-INFO(4) • 'MAJOR DIRECTION QF FLOW SHOULD BE ALONG COLUMNS.)':
VAR-INFO(5) • 'MAXIMUM LENGTH OF 5, REAL NUMBER.';
VAR-INFO(6) • 'VARIABLE "ANFCTR" :':
ANFCTR • PARMGT():
VAR INFO(I) • 'IS DECAY TO BE SIMULATED (yiN)?':
VAR-INFO(2) • 'VARIABLE "NOECAY" ":
LEN;1 ;
TYPE'ANSWER:
REPLY'PARMGT() ;
IF REPLY"N' THEN 00:

NOECAY • 0' :
OCYTIM • '

END;
ELSE 00:

NDECAY • I

VAR INFO(I) •
VAR-INFO(2) •
VAR-INFO(3) •
lEN-· 10;
TYPE • REAL;
DCYTIM' PARMGT():

END;
VAR INFO( 1) •
VAR-INFO(2) •
VAR:INFO(3) •
VAR INFO(4) •
VAR-INFO(5) •
VAR-INFO(6) •
VAR-INFO(7) •
L.EN-· 5;
TYPE' INTEGER;
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o '.
o '.
o '.
o '.

0') THEN;

LOWER_RANGE • 0:
UPPER RANGE a 3:
NSORB-' PARMGT();
DENROC •
SORBQR • '
SORBST • '
SORBAL • '
IF (NSORB -
ELSE DO;

LEN ·10;
TYPE • REAL;
VAR_INFD ( 1) -

'ENTER THE PARTICLE DENSITY OF THE AQUIFER (GM/CMaa3). ';
VAR INFD(2) - 'MAXIMUM LENGTH OF 10, REAL NUMBER.':
VAR-INFD(3) • 'VARIABLE "DENROC" ":
DENRDC • PARMGT ( ) :
VAR INFO(1) - 'ENTER VALUE OF "KD" (ML/G). ':
VAR-INFO(2) a 'MAXIMUM LENGTH OF 10, REAL NUMBER. ';
VAR-INFD(3) - 'VARIABLE "SORBQR" ":
SDRBQR' PARMGT():
IF (NSDRB -' 2') THEN DO:

VAR INFD(1) • 'ENTER THE SDRBTIDN SATURATION VALUE':
VAR-INFO(2) • 'FOR THE LANGMUIR.':
VAR-INFD(3) - 'MAXIMUM LENGTH OF 10, REAL NUMBER. ';
VAR-INFD(4) • 'VARIABLE "SORBST" ,':
SDRBST - PARMGT():

END:
IF (NSDRB .' 3') THEN DO:

VAR INFO(l) - 'ENTER THE VALUE OF ALPHA FOR THE':
VAR-INFO(2) - 'FREUDLICH ISOTHERM.':
VAR-INFO(3) - 'MAXIMUM LENGTH OF 10, REAL NUMBER. ';
VAR-INFO(4) • 'VARIABLE "SDRBAL" ,':
SDRBAL • PARMGT():

END;
ENO:
LEN-4:
TYPE-INTEGER:
VAR INFD(l) • 'CHOOSE THE ITERATIVE PROCEDURE DESIRED TO SOLVE';
VAR-INFD(2) • 'A FINITE DIFFERENCE APPROXIMATION TO THE';
VAR-INFD(3) - 'GROUND-WATER FLOW EQUATION. ';
VAR-INFO(4)' 0) ADIP--ALTERNATING DIRECTION IMPLICIT PROCEDURE':
VAR-INFO(5) - 1) SIP --STRONGLY IMPLICIT PROCEDURE':
VAR-tNFO(6) • 'VARIABLE "ISOLV": ';
ISDLV-PARMGT() ;
VAR INFD(1) - 'IS THIS SIMULATION HEAD ONLY DR SOLUTE TRANSPORT 7':
VAR-INFO(2) .' 0) TRANSPORT':
VAR-INFO(3) -' 1) HEAD ONLY':
VAR-INFO(4) • 'VARIABLE 'IHEAD', ,.
IHEAD-PARMGT() :
VAR INFO(1) • 'IS THE AQUIFER BEING MOOELEO CONFINEO OR';
VAR-INFO(2) - 'UNCONFINED 7 ':
VAR-INFO(3) .' 0) CONFINEO ';
VAR-INFO(4) -' 1) UNCONFINED':
VAR-INFO(5) a 'VARIABLE 'FCON" ':
Fcoiii-PARMGT() ;
VAR INFD(1) - 'DO YOU WISH TO ENTER THE TRANSMISSIVITY'·
VAR-INFO(2) - 'OR PERMEABILITY FOR THE AREA 7';
VAR-INFO(3) - 0) TRANSMISSIVITY':
VAR-INFD(4) - 1) PERMEABILITY':
VAR-INFO(5) - 'VARIABLE 'TP', ';
TP-PARMGT():
IF (FCON .' 1') THEN DO:

VAR INFO(1) - 'DO YOU WISH TO ENTER THE BOTTOM ELEVATION ';
VAR-INFO(2) - 'OR SATURATEO THICKNESS FOR THE AREA 7':
VAR-INFO(3) - 0) SATURATED THICKNESS ,.
VAR::INFO(4) - 1) BOTTOM ';
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00003930
00003940
00003950
00003960
00003970
ooo039BO
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
00004490
00004500
00004510
00004520
00004530
00004540
00Q0iI550
00004560
00004570
00004580



VAR INFO(5) • 'VARIABLE "BTM": '.
BTM-' PARMGT():

END:
ELSE BrM .' 0' ;

/ .•..............•........•...................•... /
f* %INC~UDE REQUIRES CDMP~ETE FI~E NAME. *f
%INC~UDE 'B:PARMGT.P~I':
/ •.••.••.•.••....•••.....•.•.•.•...•..••..•...••.. /
END:
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•• *. TSO FOREGROUND HARDCOPV ** ••
DSNAME-U11236C.K2.CNTL (GTMTRX

GTMTRX: PROC;
1* THE GTMTRX SUBROUTINE IS USED TO PROMPT FOR THE

NECESSARY INFORMATION TO CREATE THE MATRICES.
*1/ .•..•..•••..•...••.•..•....•..•.••.•.•..••.•.•... /
1* %INCLUDE REQUIRES COMPLETE FILE NAME. *1
%INCLUDE 'B:EXTVAR.PLI';
/ .........•....................................... /

DCL REPLY CHAR(SO) VAR.
TEMP NUM FIXED BIN,
TEMP-NUM1 FIXED BIN,
I - FIXED BIN,
u FIXED BIN,
CHARACTER CHAR(4) STATIC INIT( 'CHAR').
INTEGER CHAR(4) STATIC INIT('INT ').
REAL CHAR(4) STATIC INIT('REAL'),
NUMBER CHAR(4) STATIC INIT('NUM '),
ANSWER CHAR(4) STATIC INIT('ANS '),
TYPE CHAR(4) STATIC INIT(").
UPPER RANGE FLOAT STATIC INIT(O),
LOWER-RANGE FLOAT STATIC INIT(O).
LEN - FIXED BIN STATIC INIT(4),
VAR_INFO( 10) CHAR(SO) VAR;

OCL MTRXEO ENTRY«NX LMT.NY LMT) CHAR(4) VAR.
FIXED BIN~ FIXED-BIN. FIXEO BIN);

00 1*1 TO 10;
VAR INFO(I) * ";

END; -
TEMP NUN. NY:
TEMP-NUM' • NX;
IF (TP • 0) THEN 00;

VAR INFO(,) • 'IS THE TRANSMISSIVITY FOR THE AREA CONSTANT 7';
VAR-INFO(2) * '(A MATRIX IS NOT REQUIRED IF THE TRANSMISSIVITY';

ENO,-
ELSE 00;

VAR INFO(') • 'IS THE PERMEABILITY FOR THE AREA CONSTANT 7';
VAR-INFO(2) • '(A MATRIX IS NOT REQUIRED IF THE PERMEABILITY';

END;-
VAR INFO(3) • 'FOR THE AREA IS CONSTANT) (yiN):';

TYpe* ANSWER;
REPLY - PARMGT();
IF REPLY' 'y' THEN 00;

INPT VPRM • '0"
IF (TP • 0) THEN DO,

VAR INFD(,) •
'ENTER THE TRANSMISSIVITY FOR THE AREA (FT-·2/SEC). ';

VAR INFO(2) • 'NOTE: FT--2/SEC' GPD/FT - 1.54723 E-6';
END; -
ELSE 00;

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 INFO(3) • 'MAXIMUM LENGTH OF '0. REAL NUMBER:';
TYPE. REAL,:
LEN· '0;
FACT_VPRM' PARMGT();

END;
ELSE DO:

INPT VPRM • '".
IF (TP • 0) THEN DO:

VAR_INFD(') • 'ENTER THE TRANSMISSIVITY MULTIPLIER.',

00000010
00000020
00000030
00000040
00000050
00000060
00000070
OOOOOOSO
00000090
00000100
00000"0
00000120
00000130
00000140
00000150
00000160
00000'70
000001 SO
00000190
00000200
000002'0
00000220
00000230
00000240
00000250
00000260
00000270
000002BO
00000290
00000300
00000310
00000320
00000330
00000340
00000350
00000360
00000370
OO0003S0
00000390
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
000004S0
00000490
00000500
000005'0
00000520
00000530
00000540
00000550
00000560
00000570
00000580
00000590
00000600
00000610
00000620



• 'IS THE BOTTOM ELEVATION FOR THE AREA CONSTANT 7"
• '(A MATRIX IS NOT REQUIREO IF THE BOTTOM ELEVATION':

FT**2/SEC * GPO/FT • 1.5472~ E-6';VAR_INFO(2) * 'NOTE;
ENO;
ELSE 00;

VAR INFO( 1) * 'ENTER THE PERMEABILITY MULTIPLIER.';
VAR-INFO(2) * 'NOTE; FT/SEC * GPO/FT**2 • 1.S4723 E-6';

ENO; -
VAR INFO(3) * 'MAXIMUM LENGTH OF 10, REAL NUMBER;';
TYPE. REAL;
LEN. 10:
FACT VPRM * PARMGT():
IF (TP * 0) THEN VAR INFO(') *

'WHAT 00 YOU WISH THE ENTIRE TRANSMISSIVITY MATRIX ';
ELSE VAR INFO(1) *

'WHAT 50 YOU WISH THE ENTIRE PERMEABILITY MATRIX '.
VAR INFO(2) • 'INITIALLY SET TO?';
VAR-INFO(3) * '(MAXIMUM LENGTH OF 4); ';
LEN-. 4;
REPLY. PARMGT();
00 1*1 TO TEMP NUM1;

DO ~·1 TO TEMP NUN;
VPRM(u.I) • REPLY;

END;
END:
LEN • 10;
CALL MTRXEO(VPRM.TEMP NUM1.TEMP NUM.4):

E~: --
IF (BTM • 0) THEN 00:

VAR_INFO( 1) * 'IS THE SATURATED THICKNESS FOR THE AREA CONSTANT
VAR INFO( 2) •

'(A MATRIX IS NOT RECUIREO IF THE SATURATED THICKNESS':
END;
ELSE 00;

VAR INFO( 1)
VAR-INFO(2)

END; -
VAR INFO(3) • 'FOR THE AREA IS CONSTANT) (YiN);';
TYPE • ANSWER;
REPLY' PARMGT();
IF REPLY' 'Y' THEN 00;

INPT THCK • '0"
IF BTM • 0 THEN'

VAR_INFO(1) •
'ENTER THE SATURATED THICKNESS FOR THE AREA (FEET). ';

ELSE
VAR INFO(1) •

'ENTER THE BOTTOM ELEVATION FOR THE AREA (FEET). ';
VAR_INFO(2) • 'MAXIMUM LENGTH OF 10. REAL NUMBER;':
TYPE • REAL:
LEN· 10:
FACT THCK * PARMGT();

END; -
ELSE 00:

INPT THCK • '1':
IF BTM • 0 THEN

VAR_INFO(1) • 'ENTER THE SATURATEO THICKNESS MULTIPLIER.':
ELSE

VAR INFO(1) • 'ENTER THE BOTTOM ELEVATION MULTIPLIER.':
VAR_INFO(2) • 'MAXIMUM LENGTH OF 10, REAL NUMBER,,;
TYPE • REAL;
LEN. 10.
FACT_THCK • PARMGT();
IF BTM • 0 THEN

VAR_INFO(1) • 'WHAT 00 YOU WISH THE ENTIRE SATURATED THICKNESS
ELSE

VAR INFO(1) • 'WHAT 00 YOU WISH THE ENTIRE BOTTOM ELEVATION '.
VAR_INFO(2) • 'MATRIX INITIALLY SET T07':

00000630
00000640
000006 SO
00000660
00000670
000006BO
00000690
00000700
000007'0
00000720
00000730
00000740
00000750
00000760
00000770
ooo007BO
00000790
OoooOBoo
00000810
00000820
00000830
00000840
00000850
00000860
00000870
00000880
00000890

7 ' :00000900
00000910
00000920
00000930
00000940
00000950
00000960
00000970
00000980
00000990
00001000
00001010
00001020
00001030
00001040
00001050
00001060
00001070
00001080
00001090
00001100
00001110
00001120
00001130
00001140
OOOO11S0
00001160
00001170
00001180
00001190
00001200
00001210
00001220
00001230
00001240

• :OOOO12!50
00001260
00001270
00001280
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00001290
0000'300
00001310
00001320
00001330
0000·'340
00001350
00001360
00001370
oooo13BO
00001390
00001400
00001410
00001420
00001430
00001440
0000'450
0000'460

(FEET).';000014?0
00001480
00001490
00001500
00001510
00001520
0000'530
00001540
00001550
00001560
oooo'5?0
00001580
00001590
00001600
000016'10
00001620
00001630
00001640
0000'650
00001660
00001670
00001680
00001690
00001700
00001?'O
0000'720
0000'730
00001740
00001750
00001760
00001770
0000'780
00001790
00001800
000018'0
00001820
00001830
00001840
00001850
00001860
00001870
00001880
00001890
00001900
00001910
00001920
00001930
00001940

VAR INFO(3) • '(MAXIMUM LENGTH OF 3): ';
TYPE' REAL:
LEN • 3;
REPLY' PARMGT();
DO 1" TO TEMP NUM1;

DO u" TO TEMP NUM;
THCK(u,I) • REPLY;

END;
END;
CALL MTRXED(THCK,TEMP NUM1,TEMP NUM,3);

E~; --
VAR INFO(,) • 'IS THE POTENTIOMETRIC HEAD FOR THE AREA CONSTANT 7';
VAR-INFD(2) • '(A MATRIX IS NOT REQUIRED IF THE POTENTIOMETRIC';
VAR-INFO(3) • 'HEAD FOR THE AREA IS CONSTANT) (yiN): ';
TYPE' ANSWER;
REPLY • PARMGT ( ) ;
IF REPLY' 'Y' THEN DO;

INPT WT • '0';
VAR INFO(') • 'ENTER THE POTENTIOMETRIC HEAD FOR THE AREA
VAR-INFD(2) • 'MAXIMUM LENGTH OF '0, REAL NUMBER,,;
TYPE· REAL;
LEN' 10;
FACT WT • PARMGT();

END; -
ELSE 00;

INPT \liT • '1"
VAR INFO(') .' 'ENTER THE POTENTIOMETRIC HEAD MULTIPLIER.':
VAR-INFD(2) • 'MAXIMUM LENGTH OF 10, REAL NUMBER:';
TYPE' REAL;
LEN. 10;
FACT WT • PARMGT();
VAR INFO(1) • 'WHAT DO YOU WISH THE ENTIRE POTENTIOMETRIC HEAD';
VAR-INFO(2) • 'MATRIX INITIALLY SET TO?';
VAR-INFO(3) • '(MAXIMUM LENGTH OF 4): ';
TYPE' REAL;
LEN • 4:
REPLY' PARMGT();
00 1'1 TO TEMP NUM';

00 u·, TO TEMP NUM;
WT(u,I) • REPLY;

END;
END;
CALL MTRXED(WT,TEMP NUM1,TEMP NUM,4);

END; --
VAR INFD(') • 'IS THE RECHARGE FOR THE AREA CONSTANT 7';
VAR-INFO(2) • '(A MATRIX IS NOT REQUIRED IF THE RECHARGE';
VAR-INFD(3) • ' FOR THE AREA IS CONSTANT) (YIN):';
TYPE' ANSWER;
REPLY' PARMGT();
IF REPLY. tV' THEN DO;

INPT RECH • '0'·
VAR INFD(1) • 'ENTER THE RECHARGE FOR THE AREA (FT/SEC).';
VAR-INFD(2) • 'NEGATIVE NUMBER; INCLUDES E-T.';
VAR-INFD(3) • 'NOTE: FT/SEC' INIYR • 26.791B E-10';
VAR-INFO(4) • 'MAXIMUM LENGTH OF '0, REAL NUMBER:';
TYPE. REAL;
LEN. 10;
FACT RECH • PARMGT();

END; -
ELSE DO:

INPT_RECH. '1';
VAR_INFD(1) • 'ENTER THE RECHARGE MULTIPLIER.';
VAR INFD(2) • 'RECHARGE SHOULD BE NEGATIVE A~ INCLUDE E-T.';
VAR:INFD(3) • 'NOTE: FT/SEC' IN/YR' 26.791B E-10';
VAR INFD(4) • 'MAXIMUM LENGTH OF 10. REAL NUMBER:';
TYPE' REAL;
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LEN. 10: 00001950
FACT RECH - PARMGT(): 00001960
VAR INFO(l) - 'WHAT DO YOU WISH THE ENTIRE RECHARGE ,. 00001970
VAR-INFO(2) • 'MATRIX INITIALLY SET T07': 00001980
VAR-INFO(3) • '(MAXIMUM LENGTH OF 4): ': 00001990
TYPE' REAL: 00002000
LEN' 4: 000020'0
REPLY' PARMGT(): 00002020
DO 1" TO TEMP NUM1; 00002030

DO v" TO TEMP NUM; 00002040
RECH( v, I) • REPLY: 00002050

END: 00002060
ENO; 00002070
CALL MTRXEO(RECH,TEMP_NUM1,TEMP_NUM,4): 00002080

END; 00002090
VAR INFO(1) - 'IS THE NOOE IDENTIFICATION FOR THE AREA CONSTANT 7'; 00002'00
VAR-INFO(2) • '(A MATRIX IS NOT REQUIRED IF THE NOOE IDENTIFICATION' ;00002"0
VAR-INFO(3) - 'FOR THE AREA IS CONSTANT) (YIN):'; 00002'20
TYPE - ANSWER; 00002'30
REPLY' PARMGT(); 00002140
IF REPLY - 'Y' THEN 00; 00002150

INPT NOOEID • '0'; 00002160
VAR INFO(1) • 'ENTER THE NOOE IDENTIFICATION FOR THE AREA.'; 00002170
VAR-INFO(2) - '8ETWEEN 0 8 9, MAXIMUM LENGTH OF 1: '; 00002180
TYPE - REAL; 00002190
FACT NOOEID • PARMGT(); 00002200

ENO; - 000022'0
ELSE DO; 00002220

INPT NOOEID - '1'; 00002230
VAR INFO(l) - 'ENTER THE NODE IDENTIFICATION MULTIPLIER.'; 00002240
VAR-INFO(2) • 'MAXIMUM LENGTH OF 10, REAL NUMBER:'; 00002250
TYPE - REAL; 00002260
FACT NOOEIO • PARMGT(); 00002270
LEN; 10; 00002280
VAR INFO(1) • 'WHAT 00 YOU WISH THE ENTIRE NODE IDENTIFICATION'; 00002290
VAR-INFO(2) - 'MATRIX INITIALLY SET TO. BETWEEN 0 8 9 7'; 00002300
VAR-INFO(3) • '(MAXIMUM LENGTH OF 1):': 00002310
TYPE - INTEGER; 00002320
LEN • '; 00002330
REPLY' PARMGT(); 00002340
00 1-1 TO TEMP NUM'; 00002350

00 v'1 TO TEMP NUM; 00002360
NOOEIO(v.1l ; REPLY; 00002370

END; 00002380
END; 00002390
LEN • 10' 00002400
CALL MTRXEO(NOOEIO.TEMP NUM1.TEMP NUM.l); 00002410

END: - 00002420
VAR INFO(1) - 'IS THE CONCENTRATION FOR THE AREA CONSTANT 7'; 00002430
VAR::INFO(2) • '(A MATRIX IS NOT REQUIRED IF THE CONCENTRATION'; 00002440
VAR INFO(3) - 'FOR THE AREA IS CONSTANT) (yIN):'; 00002450
TYPE - ANSWER; 00002460
REPLY - PARMGT(); 00002470
IF REPLY - 'yo THEN 00: 00002480

INPT CONC - '0" 00002490
VAR INFO(1) • 'ENTER THE CONCENTRATION FOR THE AREA (MG/L).'; 00002500
VAR::INFO(2) - 'MAXIMUM LENGTH OF 10. REAL NUMBER: '; 000025'0
TYPE • REAL; 00002520
LEN • 10: 00002530
FACT CONC • PARMGT(): 00002540

END: - 00002550
ELSE 00: 00002560

INPT CONC - '1': 00002570
VAR INFO(1) • 'ENTER THE CONCENTRATION MULTIPLIER.'; 00002580
VAR-INFO(2) • 'MAXIMUM LENGTH OF 'd. REAL NUMBER:'; 00002590
TYPE' REAL; 00002600
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LEN" 10:
FACT CONC • PARMGT();
VAR INFO(') " 'WHAT 00 YOU WISH THE ENTIRE CONCENTRATION ';
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-, TO TEijp NUM:
CONC(J.I) - REPLY;

ENO;
END;
CALL MTRXEO(CONC.TEMP NUM'.TEMP NUM.4);

E~: --
/ ..•..•..•.......•.•.....•....•....•.....•••..•... /
/" %INCLUOE REQUIRES COMPLETE FILE NAME. 0/
%INCLUDE 'B;PARMGT.PLI';
1·················································/
END;
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APPEHDIX 1-8

EDITOR ROUTINES
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•••• TSO FOREGROUND HAROCOPY ••••
DSNAME-U11236C.K2.CNTL (UPDATE

UPDATE: PRDC:
f* CONTROLS EDITING OPERATIONS. *f
f* SETS UP .JCL FOR IBM 3081. *f
/ .......•......•................................................. /
f* %INCLUDE REQUIRES COMPLETE FILE NAME. -f
%INCLUDE '8:EXTVAR.PLI';
/ .........•............................••........................ /

DCL EDVAR ENTRY.
SUBFIL ENTRY,
EDMTRX ENTRY;

DCL INPUT ENTRy (CHAR(4),CHAR(80) VAR);
OPEN FILE(SCREEN) STREAM OUTPUT TITLE('$CON');
OPEN FILE(CRT) INPUT TITLE('$CON');
PUT FILE(SCREEN) EOIT('ENTER THE DATASET NAME TO 8E MODIFIED'.

'(INCLUDE DRIVE IDENTIFIER):' )(SKIP(3),A.SKIP,A);
CALL INPUT('CHAR',FILENM);
OPEN FILE(SYSUT4) STREAM INPUT TITLE(FILENM) LINESIZE(80);
CALL EDFILE;
CALL ED.JCL;
CALL EDVAR;
CALL EDMTRX;
OPEN FILE(SYSUT4) STREAM OUTPUT TITLE(FILENM) LINESIZE(80);
CALL SUBFIL;
PUT FILE(SCREEN) EDIT('FILE MODIFIED: ',FILENM)(SKIP,A,A);

/ ...••.•.••..•.•..•.••..•.....•....••.....•.•.....•••.•.•.••.•..• /
f- %INCLUDE REQUIRES COMPLETE FILE NAME. -f
%INCLUDE 'B:EDFILE.PLI';
%INCLUDE '8:ED.JCL.PLI';
/ .••....................•.........•......•....................... /
ENO;
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00000010
00000020
0000c030
00000040
00000050
0000c060
00000070
0000c080
0000c090
00000100
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00000120
00000130
00000140
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00000160
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00000180
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
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00000300



•••• TSO FOREGROUND HARDCOPy····
DSNAME"U11236C.K2.CNTL (UPDATEM )

UPDATEM: PROC;
f" CONTROLS EDITING OPERATIONS. *f
f* SETS UP uCL FOR MICROCOMPUTER. *f
/ .........•...................................................... /
f* %INCLUDE REQUIRES COMPLETE FILE NAME. *f
%INCLUDE 'B:EXTVAR.PLI';
/ ...•..•......................................................... /

DCL EOVAR ENTRY,
SUBFILM ENTRY,
EOMTRX ENTRY;

DCL INPUT ENTRY (CHAR(4),CHAR(80) VAR);
ON UNOEFINEDFILE(SYSUT4) BEGIN:

PUT FILE(SCREEN) EOIT('FILE DOES NOT EXIST--PLEASE REENTER:' )(A);
GOTO GTFLNM:

END;
OPEN FILE(SCREEN) STREAM OUTPUT TITLE('$CON');
OPEN FILE(CRT) INPUT TITLE('$CON');
PUT FILE(SCREEN) EDIT( 'ENTER THE DATASET NAME TO BE MOOIFIED',

'(INCLUOE DRIVE IDENTIFIER): ')(SKIP(3),A,SKIP,A);
GTFLNM:
CALL INPUT('CHAR',FILENM);
OPEN FILE(SYSUT4) STREAM INPUT TITLE(FILENM) LINESIZE(80);
CALL EOFILEM;
CALL EOuCLM;
CALL EDVAR;
CALL EOMTRX;
OPEN FILE(SYSUT4) STREAM OUTPUT TITLE(FILENM) LINESIZE(80);
CALL SUBFILM;
PUT FILE(SCREEN) EDIT('FILE MODIFIEO: ',FILENM)(SKIP,A.A):

/ ......••......................•...•..........•.................. /
f* %INCLUDE REQUIRES COMPLETE FILE' NAME. *f
%INCLUDE '8:EOFILEM.PLI';
%INCLUOE 'B:EDuCLM.PLI';
/ ................•......•....•.•..•...•..•...•..................• /
END;
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•••• TSO FOREGROUNO HARDCOPY····
DSNAME*U11236C.K2.CNTl (UPDATED )

UPDATED: PRDC;
/* CONTROLS EDITING OPERATIONS. */
/* SETS UP JCl FOR DEC!VAX. */
/ .•.•...••...•..•.•............•................••...•........... /
/* %INClUDE REQUIRES COMPLETE FILE NAME. */
%INClUDE 'B:EXTVAR.PlI';
/ ......•..•.•....•............................................... /

DCl EDVAR ENTRY,
SUBFIlM ENTRY,
EDMTRX ENTRY;

DCl INPUT ENTRY (CHAR(4),CHAR(SO) VAR);
ON UNDEFINEDFIlE(SYSUT4) BEGIN;

PUT FIlE(SCREEN) EDIT('FIlE ODES NOT EXIST--PlEASE REENTER:' )(A);
GOTD GTFlNM;

END;
OPEN FIlE(SCREEN) STREAM OUTPUT TITlE('$CDN');
OPEN FIlE(CRT) INPUT TITlE('$CDN');
PUT FIlE(SCREEN) EDIT('ENTER THE DATASET NAME TO BE MODIFIED:')

(SKIP,A);
GTFlNM:
CAll INPUT('CHAR' ,FIlENM);
OPEN FIlE(SYSUT4) STREAM INPUT TITlE(FIlENM) lINESIZE(SO);
CAll EDFIlEM;
CAll EDuClD;
CAll EDVAR;
CAll EDMTRX;
OPEN FIlE(SYSUT4) STREAM OUTPUT TITlE(FIlENM) lINESIZE(SO);
CAll SUBFIlM;
PUT FIlE(SCREEN) EDIT('FIlE MODIFIED: '.FIlENM)(SKIP,A.A);

/ ................•.................•....•....•.•...............•. /
/* %INClUOE REAQUIRES COMPLETE FILE NAME. */
%INClUOE 'B:EDFIlEM.PlI';
%INClUOE 'B:EOuClD.PlI';
/ .•.....•...•.•..•...•............••...•..•...............••..... /
END;
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•••• TSO FOREGROUND HARDCOPy····
DSNAME-U11236C.K2.CNTL (EDFILE

OOCOO010
00c00020
00c00030
OOOCOO40
ooOCOOSO
OOCOO060
0c0c0070
OCOCOOSO
0c000090
00000100
OOOC0110
00000120
00000130
00000140
00OOC1S0
00000160
00OOC170
OOCOO1S0
OOCOO190
00000200
00c00210
00c00220
OOCOO230
0c000240
oooo02S0
OOCOO260
OOC00270
OOC002S0
OOCOO290
00c003oo
00c00310
00c00320
OOC00330
00c00340
00c003S0
00c00360
00c00370
OOCOO3S0
00000390
00c004oo
00c00410
00c00420
00c00430
00c00440
00c004S0
00c00460
00c00470
00c004S0
00c00490
OOCOOSOO
OOCOOS10
OOCOOS20
OOCOOS30
OOCOOS40
00c00550
00c00560
OOCOOS70
00c005S0
00c00590
00000600
00000610
00000620

EDIT(INPT THCK,FACT THCK)
(COL( n ,Aln ,A( 10»;

IF INPT THCK ~. 0 THEN DO;
I - DSLANK(NX);
J - DBLANK(NY);
DO K-1 TO J;

GET FILE(SYSUT4) EDIT(THCK(K,1» (COL(1),A(3»;
DO L-2 TO I;

GET FILE(SYSUT4) EDIT(THCK(K,L» (A(3»;

END;
GET FILE(SYSUT4) EDIT(INPT VPRM,FACT VPRM)

(COL(1),AI1),A(10»;
IF INPT VPRM ~- 0 THEN DO;

I - DSLANK(NX);
J - OBLANK(NY);
DO K-1 TO J;

GET FILE(SYSUT4) EOIT(VPRM(K,1» (COL(1),A(4»;
DO L-2 TO I;

GET FILE(SYSUT4) EDIT(VPRM(K,L» (A(4»;
END;

END;
END;
GET FILE(SYSUT4)

END;
COUNT • 0;
TEMP NUM1 - DBLANK(NREC(1»;
DO WHILE(COUNT < TEMP NUM1);

COUNT • COUNT + 1; -
GET FILE(SYSUT4) EDIT(IX(1,COUNT),IY(l,COUNT),

REC(1,COUNT),CNRECH(1,COUNT»
(COL(1),2(A(2»,2(A(S»);

EDFJ LE, PRDC;
f* THE EDFILE SUBROUTINE IS USED TO REAO THE FILE TO BE

EDITED. READS JCL FOR IBM 30S1. -f
DCL COUNT FIXED SIN,

TEMP_NUM1 FIXED SIN,
TEMP_NUM2 FIXED BIN,
I FIXED BIN,
J FIXED BIN,
K FIXED BIN,
L FIXED BIN,
COUNT 1 FIXED BIN;

DCL OBLANK ENTRY (CHAR(SO) VAR) RETURNS(CHAR(SO) VAR):
DO I - 1 TO 16;

GET FILE(SYSUT4) EDIT(JCL(I» (A(SO»;
END;
GET FILE(SYSUT4) EDIT(TITLE) (COL(1),A(SO»;
GET FILE(SYSUT4) EDIT(NTIM(1),NPMP,NX,NY,NPMAX,NPNT(1),NITP(1),

NUMOBS,ITMAX(1),NREC(1),NPTPND,NCODES,
NPNTMV(1),NPNTVL(1),NPNTO(1),NPOELC(1),NPNCHV(1»

(COL(1),17(A(4»);
GET FILE(SYSUT4) EDIT(PINT(1),TOL,POROS,BETA,S,TIMX(1),TINIT(1),

XDEL,YDEL,DLTRAT,CELDIS,ANFCTR)
(COL(1),12(A(S»);

GET FILE(SYSUT4) EDIT(NDECAY,NSORB,OCYTIM,DENROC,SORBQR,SORBST,
SORBAL)(COL(1),2(A(S»,S(A(10»);

GET FILE(SYSUT4) EDIT(ISOLV,IHEAD,FCON,TP,BTM)(COL(1),S(A(4»);
COUNT • 0:
TEMP NUM1 - DBLANK(NUMOBS);
DO WHILE(COUNT < TEMP_NUM1);

COUNT • COUNT + 1;
GET FI LE(SYSUT4) EDIT( IXOBS( COUNT) ,IYOBS( COUNT»

(COL(1),2(A(2»);
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END;
END;

END;
GET FI~E(SYSUT4)

oo630סס0

oo640סס0

oo650סס0

oo660סס0

oo670סס0

000006BO
00000690
oo700סס0

oo710סס0

oo720סס0

oo730סס0

oo740סס0

oo750סס0

oo760סס0

oo770סס0

oo780סס0

oo790סס0

00000800
oo810סס0

00000820
00000830
oo840סס0

oo850סס0

00000860
oo870סס0

oo880סס0

oo890סס0

oo900סס0

oo910סס0

00000920
00000930
oo940סס0

oo950סס0

oo960סס0

oo970סס0

oo980סס0

oo990סס0

oo1000סס

oo1010סס

oo1020סס

oo1030סס

oo1040סס

00001050
00001060
oo1070סס

00001080
oo1090סס

oo1100סס

oo1110סס

oo1120סס

00001130
oo1140סס

oo1150סס

oo1160סס

oo1170סס

oo1180סס

oo1190סס

oo1200סס

oo1210סס

oo1220סס

oo1230סס

oo1240סס

oooo12!0
oo1260סס

oo1270סס

oo1280סס

EOIT(INPT NOOEIO,FACT NOOEIO)
(CO~(1),A(1),A(10»; -

IF INPT NOOEIO ~. 0 THEN 00;
I • Dii~ANK(NX);
J • OB~ANK(NY):

DO K-1 TO J:
GET FI~E(SYSUT4) EOIT(NODEIO(K,l» (CO~(1),A(1»;

00 ~'2 TO I:
GET FJ.~E(SYSUT4) EDIT(NOOEID(K.~» (A( 1);

ENO;
ENO;

ENO;
COUNT • 0;
TEMP NUM1 • OB~ANK(NCOOES);

00 WHI~E(CDUNT < TEMP_NUM1):
COUNT. COUNT + 1;
GET FI~E(SYSUT4) EOIT(ICOOE(COUNT),FCTR1(COUNT),FCTR2(COUNT),

FCTR3(COUNT),OVERRO(COUNT»
(CO~(1).A(2),3(A(10».A(2»;

ENO;
GET FI~E(SYSUT4) EOIT(INPT CONC,FACT CONC)

(CO~( 1), A(1), A( 10»;
IF INPT CONC ~. 0 THEN 00;

I • Oii~ANK( NX);
J • OB~ANK(NY);

DO K-1 TO u;
GET FI~E(SYSUT4) EOIT(CONC(K,1» (CO~(1).A(4»;

00 ~'2 TO I;
GET FI~E(SYSUT4) EOIT(CONC(K,~» (A(4»;

END;
ENO;

END;
COUNT. 1
TEMP NUM1 • OB~ANK(NPMP);

00 WHI~E(COUNT < TEMP NUM1);
COUNT • COUNT + 1; -
GET FI~E(SYSUT4) EOIT(ICHK(COUNT-1» (CO~(1),A(1»;

IF ICHK(COUNT-1) • 1 THEN 00;
GET FI~E(SYSUT4) EDIT(NTIM(COUNT),NPNT(COUNT),NITP(COUNT),

EDIT(INPT RECH,FACT RECH)
(CO~( 1) ,A(l) ,A( 10»;

IF INPT RECH ~. 0 THEN 00;
I • Oii~ANK(NX):
J • OB~ANK(NY):

DO K-1 TO v;
GET FI~E(SYSUT4) EOIT(RECH(K,1» (CO~(1).A(4»;

00 ~'2 TO I;
GET FI~E(SYSUT4) EDIT(RECH(K,~» (A(4»:

END;
END;

ENO;
GET FI~E(SYSUT4)

EDIT(INPT WT,FACT WT)
(CO~(1),A(1),A(10T);

IF INPT WT ~. 0 THEN DO;
I • Dii~ANK( NX) ;
J • OB~ANK(NY);

DO K,.1 TO J;
GET FI~E(SYSUT4) EDIT(WT(K,l» (CO~(1),A(4»;

00 ~'2 TO I;
GET FI~E(SYSUT4) EDIT(WT(K,~» (A(4»;

END;
END;

ENO;
GET FI~E(SYSUT4)
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ITMAX( COUNT).
NREC(COUNT).NPNTMV(COUNT).NPNTVL(COUNT).
NPNTD(COUNT).NPDELC(CDUNT).NPNCHV(COUNT).
PINT(COUNT).TIMX(COUNT).TINIT(COUNT»

(COL(I).10(4(4»,3(4(5»):
COUNT 1 • 0:
TEMP NUM2 • D6L4NK(NREC(COUNT»:
DO WHILE(COUNTI < NREC(COUNT»;

COUNT 1 • COUNT 1 + 1:
GET FILE(SYSUT4) EDIT(IX(COUNT.COUNT1),IY(COUNT.COUNT1).

REC(COUNT,COUNT1).CNRECH(COUNT,COUNT1»
(COL(1),2(4(2»,2(4(8»);

END;
END:

END;
CLOSE FILE(SYSUT4);

END;
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00001290
00001300
00001310
00001320
00001330
00001340
00001350
00001360
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00001400
00001410
00001420
00001430
00001440
00001450



._.* TSO FOREGROUND HARDCOPY ._ ••
DSNAMEoU11236C,K2.CNTL (EDFILEM

00000010
00000020
00000030
00000040
OOOOOOSO
00000060
00000070
OOOOOOSO
00000090
00000100
00000110
00000120
00000130
00000140
000001 SO
00000160
00000170
000001 SO
00000190
00000200
00000210
00000220
00000230
00000240
000002S0
00000260
00000270
00000280
00000290
00000300
00000310
00000320
00000330
00000340
00000350
00000360
00000370
000003S0
00000390
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
000004S0
00000490
00000500
00000510
OOOOOS20
00000530
00000540
OOOOOS50
00000560
00000570
00000580
00000590
00000600
00000610
00000620

IS US EO TO READ THE FILE TO BE
ON MICROCOMPUTERS. oj

FIXEO BIN,
FIXED BIN,
FIXEO BIN,
FIXEO BIN,
FIXEO BIN,
FIXED BIN,
FIXEO BIN,
FIXED BIN;

ENTRY (CHAR(SO) VAR) RETURNS(CHAR(SO) VAR);
EOIT(TITLE) (COL(1),A(SO»:
EOIT(NTIM(1),NPMP,NX,NY,NPMAX,NPNT(1),NITP(1),

NUMOBS,ITMAX(1),NREC(1),NPTPNO,NCOOES,
NPNTMV(1),NPNTVL(1),NPNTO( 1),NPOELC(1 ),NPNCHV(1»

(COL(1),17(A(4»);
EOIT(PINT(1),TOL,POROS,SETA,S,TIMX(1),TINIT(1),

XOEL,YOEL,OLTRAT,CELOIS,ANFCTR)
(COL(1),12(A(S»);
EOIT(NOECAY,NSORB,OCYTIM,OENROC,SORBOR,SORBST,
SORBAL)(COL(1),2(A(S»,S(A(10»);

EOIT(ISOLV,IHEAO,FCON,TP,BTM)(COL( 1),S(A(4»);

EOIT(INPT THCK,FACT THCK)
(COL( 1) ,AT,) ,A( 10»;

IF INPT THCK ~- 0 THEN 00:
I - OBLANK( NX);
oJ - OBLANI«NY):
00 K-1 TO oJ;

GET FILE(SYSUT4) EOIT(THCK(K,1» (COL(1),A(3»:
00 L o 2 TO I;

GET FILE(SYSUT4) EDIT(THCK(K,L» (A(3»:
ENO:

END:
ENO;

ENO;
GET FILE(SYSUT4) EOIT(INPT VPRM,FACT VPRM)

(COL( 1), AT,). A( 10));
IF INPT VPRM ~. 0 THEN DO:

I 00BLANK(NX);
oJ 0 OBLANK(NY);
DO K-1 TO J;

GET FILE(SYSUT4) EOIT(VPRM(K,1» (COL(1),A(4»;
00 Lo 2 TO I;

GET FILE(SYSUT4) EOIT(VPRM(K,L» (A(4»;
END;

ENO;
ENO;
GET FILE(SYSUT4)

GET FILE(SYSUT4)

GET FILE(SYSUT4)

GET FILE(SYSUT4)
COUNT • 0:
TEMP NUM1 0 OBLANK(NUMOBS);
00 WHILE(COUNT < TEMP NUM1);

COUNT • COUNT ... 1: -
GET FILE(SYSUT4) EOIT(IXOBS(COUNT),IYOBS(COUNT»

(COL(1),2(A(2»);

EDFILEM: PROC;
jo THE EOFILE SUBROUTINE

EDITEO FOR EXECUTIONS
OCL COUNT

TEMP NUM1
TEMP-NUM2
I -
oJ
K
L
COUNT 1

DCL OBLANK
GET FILE(SYSUT4)
GET FILE(SYSUT4)

ENO;
COUNT - 0;
TEMP NUM1 0 OBLANK(NREC(1»;
00 WHILE(COUNT < TEMP NUM1);

COUNT· • COUNT ... 1: -
GET FILE(SYSUT4) EOIT(IX(1,COUNT),IY(1,COUNT),

REC(1,COUNT),CNRECH(1,COUNT»
(COL(1),2(A(2»,2(A(S»);
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PINT(COUNT).TIMX(COUNT).TINIT(COUNT»
(COL(1).10(A(4».3(A(Sli); .. "

COUNT 1 • 0:
TEMP NUM2 • OBLANK(NREC(COUNT»;
00 WHILE(COUNT1 < NREC(COUNT»;

COUNT1 • COUNT1 + 1;
GET FILE(SYSUT4) EOIT(IX(COUNT.COUNT1).IY(COUNT.COUNT1).

REC(COUNT.COUNT1).CNRECH(COUNT.COUNT1»
(COL( 1) .2(A(2) ).2(A(B) I);

ENO;
ENO;

END:
CLOSE FILE(SYSUT4);

ENO:
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00001290
00001300
00001310
00001320
00001330
00001340
00001350
00001360
00001370
OOOO13BO
00001390
00001400
00001410
00001420



**** TSO FOREGROUND HARDCOPy····
DSNAME-U11236C.K2.CNTL - (EDvCL

CHAR(80) VAR,
CHAR(80) VAR,
FIXED BIN;
ENTRV (CHARt~),CHAR(BO) VAR),

(CHAR( 4), CHAR(80rVAR, FLOAT, FLOAT),
(CHAR(80) VAR) REYURNS(CHAR(80) VAR);

00000010
MOOEL.00000020

00000030
00000040
00000050
00000060
00000070
ooooooBO
00000090
00000100
00000110
00000120
00000130
00000140
00000150
00000'60
00000170
oo0001BO
00000'90
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
00000280
00000290
00000300
00000310
00000320
00000330
00000340
00000350

. : ' )

IS USED TO EDIT THE IBM 308' vCL FOR THE

ANSWER
ANSWER'
I

DCL INPUT
INPUTR ENTRV
DBLANI< ENTRV

PUT FILE(SCREEN) EDIT
('NOTE, CHECK THE "OISP" ATTR~BUTE FOR THE OUTLIST ANO

'GRAPH FILES.') (SKIP,A,A,SKIP,A);
ANSWER • ' Y' : •
DO WHILE(ANSWER - 'V');
PUT FILE(SCREEN) EDIT

('THE FOLLOWING IS THE vCL') (SKIP,A);
DO 1.1 TO 16 :

PUT FILE(SCREEN) EDIT
(, ',I,') ',vCL(I» (SKIP,A,F(2),A,A(70»;

END;
PUT FILE(SCREEN) EOIT

('00 VOU WISH TO CHANGE ANVTHING (V/N) ,,) (SKIP,A);
CALL INPUT(' ANS' ,ANSWER} ;
IF ANSWER - 'V' THEN DO;

PUT FILE(SCREEN} EOIT
('ENTER THE NUMBER OF THE LINE VOU'WISH TO CHANGE.',

'(ONLV ONE AT A TIME),,) (A,SKIP,A);
CALL INPUTR('INT',ANSWER1,1,15);
I-DBLANK(ANSWER1);
PUT FILE(SCREEN} ECIT(vCL(I),'ENTER THE COMPLETE LINE.

(SKIP,A(72},SKIP,A,SKIP,A);
CALL INPUT('CHAR',~CL(I»;

END;
END;

ENO;

EDvCL, PROC ;
/- THE EDvCL SUBROUTINE
-/

DCL
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·."'. TSO FOREGROUNO HARDCOPY .'l!,,"''''* - ... """
OSNAME-U11236C.K2.CNTL (EO.JCLM

EO.JCLM: PROC ;
/* THE EO.JCL SUBROUTINE IS USED TO EDIT THE MICROCOMPUTER

.JCL FOR THE MODEL. */
OCL ANSWER CHAR(SO) VAR,

ANSWER1 CHAR(SO) VAR,
I,ll FIXED BIN;

OCL INPUT EIII'S'I (CI'tAR(4).CHAR(SO) VAR);
ON UNOEFINEOFILE(.JCLF) BEGIN; ,.PG

.JCL(1)-'A:KONIMOO B:FILE.LST,'JFI r'·FILENM II 'B:FILE.GRF';
GO TO ECIT~CL.; : S .a Pl

END; 'I.q. Ai.';' r::
I-LENGTH(FILENM):
00 WHI LE « SUBSTR ( FI LENM, I. 1) • - ,.,) & (I >0» :

1-1-1; .);
ENO:
IF 1-0 THEN ANSWER1-FILENM II '.BAT':
ELSE ANSWER1 - SUBSTR(FILENM, 1.1) II 'BAT':
OPEN FIL~.JCLF) STREAM INPUT Tlffl(ANSWER1) LINESIZE(SO);
GET FILECUCLF) EOIT(uCL( 1» (COl~fl",A(SO»:

CLOSE FIL'l;(.JCLF): ••.
EOIT.JCL:

ANSWER • I Y I :

DO WHILE (ANSWER - 'Y'):
PUT FILE(SCREEN) EDIT

('THE FOLLOWING IS THE uCL') ~IP,A);

PUT FILE(SCREEN) EOIT (uCL(1),rISKIP,A(72»;
PUT FILE(SCREEN) "OIT

('00 YOU WISH TO CHANGE ANYTHING (Y/N) ;') (SKIP,A);
CALL INPUT('ANS' ,ANSWER);
IF ANSWER - 'Y' THEN 00;

PUT'1"ILE(SCREEN) EOIT(.JCL(1), 'ENTER THE COMPLETE LINE ... :')
(SkIP,A(72),SKIP,A,SKIP,A);

CALL 'l:NPUT( 'CHAR' . uCL( 1» ;
END : ~.Y • "',-.I!t

ENO;
OPEN:FILE'fUCLF) STREAM OUTPUT TITLE(ANSWER1) LINESIZE(SO);
PUT FILE(JCLF) EOIT(.JCL(1» (COL(1),A(SO»;
CLOSE FILE(.JCLF); $7'

ENO; ..
<

,

,,;,.-. '~-y ".".'

~: ....

oo0010סס

oo0020סס

o00ooo30
00000040
oo050סס0

00000060
00000070
oo90סס00

oo100סס0

oo110סס0

00000120
00000130
oo0140סס

oo150סס0

OO'60סס0

00000170
OOOO01S0
oo0190סס

oo0200סס

000002'0
oo220סס0

oo230סס0

oo0240סס

oo0250סס

oo260סס0

oo270סס0

oo0002S0
00000290
oo300סס0

oo310סס0

00000320
oo330סס0

oo340סס0

oo350סס0

oo0360סס

oo370סס0

000003S0
oo390סס0

00000400

•F

~ .'. :r.1=
""':,,

~ ':u:c
·7:';: ~"C'" •

. ~~~ Cr-!"':;.
;-- ..

I1F ••
." ..
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• ••• TSO FOREGROUNO HAROCOPY
OSNAME·U11236C.K2.CNTL (ENCLO

EOvCLO, PROC ; 00000010
/. THE EDvCLD SUBROUTINE IS USED TO EDIT THE OEC/VAX vCL FOR THE MODEL.00000020

• ./ oo0030סס

DCL ANSWER CHAR(SO) VAR, oo0040סס

ANSWER 1 CHAR(SO) VAR, o00ooo50
I FIXED BIN; oo60סס00

DCL INPUT ENTRY (CHAR(4).CHAR(SO) VAR), o00ooo70
INPUTR ENTRY (CHAR(4),CHAR(SO) VAR,FLOAT,FLOAT), OOOOOOSO
DBLANK ENTRY (CHAR(SO) VAR) RETURNS(CHAR(SO) VAR); oo90סס00

ON UNDEFINEDFILE(vCLF) BEGIN; 00000100
vCL( 1 )., $ DEFINE FDR005'; oo110סס0

vCL(2)"$ OEFINE FOR006': oo120סס0

vCL(3)"$ OEFINE FOR010': 00000130
vCL(4)"$ RUN KONIMOO.EXE': 00000140
GO TO EOITvCL; 00000150

END; oo160סס0

I'LENGTH(FILENM); oo0170סס

DO WHILE «SUBSTR(FILENM,I, 1)~- '.') & (1)0)); oo1SOסס0
1-1-1; 00000190

END; 00000200
IF 1-0 THEN ANSWER1-FILENM II '.COM'; 00000210
ELSE ANSWER1-SUBSTR(FILENM,1, I) II 'COM'; 00000220
OPEN FILE(vCLF) STREAM INPUT TITLE(ANSWERO LINESIZE(SO); oo230סס0

DO 1-1 TO 4; 00000240
GET FILE(vCLF) EDIT(vCL(I) (CDL(O,A(SO»; 00000250

END; oo260סס0

CLOSE FILE(vCLF); 00000270
EDITvCL, 00000280

ANSWER - 'Y': 00000290
DO WHILE(ANSWER' 'Y'); 00000300
PUT FILE(SCREEN) EDIT oo0310סס

('THE FOLLOWING IS THE vCL') (SKIP,A); OO0320סס

DO 1-1 TO 4 ; oo330סס0

PUT FILE(SCREEN) EDIT oo0340סס

(' ',I,') ',vCL(I» (SKIP,A,F(2).A,A(SO»; oo0350סס

END; 00000360
PUT FILE(SCREEN) EDIT oo0370סס

('DO YOU WISH TO CHANGE ANYTHING (Y/N) ,') (SKIP,A); OO0003S0
CALL INPUT('ANS' ,ANSWER); 00000390
IF ANSWER' 'Y' THEN 00; 00000400

PUT FILE(SCREEN) EOIT 00000410
('ENTER THE NUMBER OF THE LINE YOU WISH TO CHANGE.', oo420סס0

'(ONLY ONE AT A TIME),') (A,SKIP,A); oo430סס0

CALL INPUTR('INT',AN5WER1,1,4); oo440סס0

I-OBLANK(ANSWER1); oo450סס0

PUT FILE(SCREEN) EOIT(vCL(I), 'ENTER THE COMPLETE LINE ... ") 00000460
(SKIP,A(SO),SKIP,A,SKIP,A); oo470סס0

CALL INPUT('CHAR' ,vCL(I»; OOO004S0
ENO; 00000490

END; 00000500
END; oo510סס0
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•••• TSO FOREGROUND HAROCOPY ••••
OSNAME-U11236C.K2.CNTL ( EOVAR

EOVAR, PROC;
/- THE EOVAR SUBROUTINE PROMPTS FOR THE CHANGES TO THE

SINGLE VARIABLES.
*/
; •..••••..••.•.••.•......•.•...•.••.•.••..••..••.. /
/* %INCLUOE REQUIRES CQMPLETE FILE NAME. -I
%INCLUOE 'B,EXTVAR.PLI';
1·················································/

OCL 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 '},
TVPE CHAR(4} STATIC INIT(' '),
REPLY CHAR(SO} 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},
OLONUM FIXEO BIN,
COUNTER FIXEO BIN,
COUNTER' FIXEO BIN,
PMP CHAR(SO) VAR,
TEMPC CHAR(SO) VAR,
TEMPCC CHAR(SO} VAR,
TEMPN FLOAT STATIC INIT(O};

OCL OBLANK ENTRV (CHAR(SO) VAR) RETURNS(CHAR(SO) VAR};
00 COUNTER - 1 TO 10;

VAR INFO(COUNTER) - ";
ENO; -
VERIFY-O:
VAR INFO(1) - '00 VOU WISH TO CHANGE ANV OF THE SINGLE VARIABLES 7'
VAR-INFO(2) • 'ANYTHING OTHER THAN MATRICES (V/N), ';
TVPE - ANSWER;
LEN - 1;
TEMPC - PARMGT(};
IF TEMPC • 'N' THEN GO TO NOVAR;
VAR INFO( 1) - 'TITLE' '.
VAR:INFO(2) • TITLE; ,
VAR INFO(3) - 'CHANGE (V/N},';
TYPE. ANSWER;
LEN· 1;
TEMPC • PARMGT();
IF TEMPC - 'Y' THEN 00;

VAR INFO(1} - 'ENTER NEW VALUE,'
LEN-. BO ;
TYPE. CHARACTER;
TITLE - PARMGT(};

ENO;
VAR_INFO( 1} - 'NX • ' II NX ;
VAR_INFO(2} - 'MINIMUM OF 3, MAXIMUM OF 'I INX_LMTI I'. ';
VAR_INFO(3) - 'CHANGE (yiN};';
TVPE - ANSWER;
LEN - 1:
TEMPC - PARMGT();
IF TEMPC - 'V' THEN 00;

VAR INFO(1} - 'ENTER NEW VALUE,'
LOWER RANGE • 3;
UPPER-RANGE - NX LMT;
LEN .-4; -
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OO'0סס00

oo0020סס

00000030
oo0040סס

oo0050סס

oo60סס00

oo0070סס

OOOOOOSO
o00ooo90
00000100
OO"0סס0

00000'20
00000130
oo140סס0

00000'50
00000160
00000170
000001 SO
00000190
00000200
oo0210סס

oo220סס0

00000230
oo240סס0

oo0250סס

oo260סס0

00000270
ooo002S0
00000290
00000300
oo310סס0

oo320סס0

oo330סס0

oo340סס0;

oo350סס0

oo360סס0

oo370סס0

oo380סס0

oo0390סס

00000400
OO04'0סס

oo420סס0

oo430סס0

oo440סס0

oo450סס0

oo460סס0

oo470סס0

oo480סס0

oo490סס0

oo500סס0

oo510סס0

oo520סס0

oo530סס0

oo540סס0

oo550סס0

oo560סס0

oo570סס0

oo580סס0

oo590סס0

oo600סס0

00000610
oo620סס0



TVPE • INTEGER:
NX • PARMGT():

ENO:
VAR INFO(1) • 'NV • ' I I NV :
VAR-INFO(2) • 'MINIMUM OF 3, MAXIMUM OF 'I INV_LMT I I'. ':
VAR-INFO(31 • 'CHANGE (V/N):':
TYPE • ANSWER:
LEN • 1;
TEMPC • PARMGT():
IF TEMPC • 'V' THEN 00;

VAR INFO(1) • 'ENTER NEW VALUE:'
LOWER RANGE' 3:
UPPER-RANGE' NV LMT:
LEN '-4: -
TVPE • INTEGER:
NV • PARMGT():

ENO:
VAR INFO(1) • 'NPMAX • ' I I NPMAX
VAR-INFO(2) • 'MAXIMUM OF 3200.';
VAR-INFO(3) • 'CHANGE (yiN):':
TYPE • ANSWER:
LEN • 1;
TEMPC • PARMGT():
IF TEMPC • 'y' THEN 00;

VAR INFO(1) • 'ENTER NEW VALUE:'
LEN-. 4:
TYPE' INTEGER:
UPPER RANGE • 3200:
NPMAX-' PARMGT();

ENO:
VAR INFO(1) • 'NPTPNO • ' I I NPTPNO
VAR-INFO(2) • 'OPTIONS' 4,5,8,9:':
VAR-INFO(3) • 'CHANGE (yiN):':
TYPE • ANSWER:
LEN • 1; .
TEMPC • PARMGT();
IF TEMPC • 'y' THEN 00:

VAR INFO(1) • 'ENTER NEW VALUE:'
LEN-. 4;
TYPE' INTEGER:
NPTPNO • PARMGT():

END;
VAR INFO( 11 • 'NUMOBS • ' II NUMOBS :
VAR-INFO(2) • 'MAXIMUM OF ' lOBS LMTI I'.':
VAR-INFO(3) • 'CHANGE (yiN):'; 
TYPE' ANSWER:
LEN • 1;
TEMPC • PARMGT():
OLONUM • NUMOBS:
IF TEMPC • 'y' THEN 00;

VAR INFO(1) • 'ENTER NEW VALUE:'
LEN-. 4;
TYPE • INTEGER:
UPPER_RANGE' OBS_LMT:
NUMOBS • PARMGT():

END;
NUMBER 1 • NUMOBS;
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' COOROINATE OF OBSERVATION POINT 'I ITEMPCI I'.':
VAR_INFO(2) • 'VARIABLE 'IXOBS(' II TEMPC II ')' .'
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LEN' 2;
IXOBS{COUNTER) • PARMGT();
VAR INFO(1) •

'ENTER THE "Y" COORDINATE OF OBSERVATION POINT 'II TEMPC II' . ' ;
VAR INFO(2) • 'VARIABLE "IYOBS(' I I TEMPC I I ')' .'
IYOBS(CDUNTER) • PARMGT();

END;
END;
DO WHILE«OLDNUM > -1) & (NUMBER1 > 0»;

COUNTER • 0;
PUT FILE(SCREEN) EDIT('OBSERVATION WELLS' )(A);
PUT FILE(SCREEN) EDIT{' WELL' X Y')(SKIP,A);
DO WHILE(CDUNTER < NUMBER1);

COUNTER' COUNTER + 1;
IF OLDNUM < COUNTER THEN PUT FILE(SCREEN) EDIT( 'NEW')(SKIP,A);
PUT FILE(SCREEN) EDIT(CDUNTER,IXDBS(COUNTER),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(1) • 'IXOBS(' II TEMPCC II ,) • ' II IXOBS(COUNTER)
VAR INFO(2) • 'CHANGE (yIN);';
TYPE' ANSWER;
LEN. 1;
TEMPC • PARMGT();
IF TEMPC • 'V' THEN DO;

VAR_INFO(1) • 'ENTER NEW VALUE:'
LEN • 2:
TYPE. INTEGER;
IXOBS(COUNTER) • PARMGT();

END;
VAR INFO(1) • 'IYOBS(' II TEMPCC II ,) • ' II IYOBS(COUNTER)
VAR-INFO(2) • 'CHANGE (yIN): ';
TYPE • ANSWER;
LEN • 1:
TEMPC' PARMGT();
IF TEMPe· 'V' THEN DO:

VAR INFO(l) • 'ENTER NEW VALUE,'
LEN-. 2;
TYPE • INTEGER;
IYOBS(CQUNTER) • PARMGT();

END;
END;
ELSE OLONUM ~ -1;

END;
VAR INFO(1) • 'NCODES • ' I I NCOOES ;
VAR:INFO(2) • 'MAXIMUM OF ' INC_LMTI I'. ';
VAR INFO(3) • 'CHANGE (yIN): ';
TYPE. ANSWER:
LEN • 1;
TEMPC' PARMGT();
OLDNUM • NCODES;
IF TEMPC • 'V' THEN DO;

VAR INFD(1) • 'ENTER NEW VALUE,'
LEN-. 4;
UPPER RANGE • NC LMT:
TYPE ~ INTEGER; 
NCDDES • PARMGT():

END:
NUMBER2 • NCODES;
IF NUMBER2 > DLDNUM THEN DO:

CDUNTER1 • OLDNUM + 1;
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DO WHILE(COUNTER1 <. NUMBER2); 00001950
TEMPC • COUNTER1; 00001960
TEMPC • OBLANK( TEMPC); 00001970
VAR INFO( 1) • 'ENTER NODE IDENTIFICATION CODE' llTEMPc11 ' '. 00001980
VAR:INFO(2) • 'VARIABLE "ICOOE(' II TEMPC II ')" ;'; 00001990
LEN " 2, 00002000
TYPE' INTEGER; 00002010
ICOOE(COUNTER1) • PARMGT(); 00002020
VAR INFO(1) • 'ENTER CORRESPONDING LEAKANCE (FT""2/SEC).'; 00002030
VAR-INFO(2) " 'MAXIMUM LENGTH OF 10, REAL NUMBER.'; 00002040
VAR-INFO(3) • 'NOTE; FT""2/SEC' GPO/FT " 1.54723 E-6';- 00002050
VAR-INFO(4) " 'VARIABLE "FCTR1(' II TEMPC II ')" :'; 00002060
LEN-" 10; 00002070
TYPE • REAL; 00002080
FCTR1(COUNTER1) • PARMGT(), 00002090
VAR INFO(1) • 00002100

'ENTER CONCENTRATION (MG/Ll FOR ICOOE ' IITEMPcl1 '_'; 00002110
VAR INFO(2) • 'MAXIMUM LENGTH OF 10, REAL NUMBER.'; 00002120
VAR-INFO(3) • 'VARIABLE "FCTR2(' II TEMPC II ,)" :'; 00002130
FCTR2(COUNTER1) • PARMGT(), 00002140
VAR INFO(l) " 'ENTER OPTION TO RETAIN RECHARGE MATRIX VALUES'" 00002150
VAR-INFO(2)" 0) RETAIN VALUES.'; 00002160
VAR-INFO(3) .' 1) USE VALUE OF FCTR3.'; 00002170
VAR:INFO(4) • 'VARIABLE "OVERRO(' II TEMPC II ')' ;'; 00002180
LEN. 2; 00002190
TYPE • INTEGER; 00002200
OVERRO(COUNTER1) " PARMGT(), 00002210
IF ( OVERRO(COUNTER1)., 0' ) 00002220
THEN FCTR3(COUNTER1 )., 0 '. 00002230
ELSE 00 ; 00002240

VAR INFO( 1) " 00002250
'ENTER RECHARGE/DISCHARGE (FT/SEC) FOR ICOOE 'I ITEMPcl I'.'; 00002260

VAR_INFO(2) " 'NEGATIVE FOR RECHARGE, POSITIVE FOR DISCHARGE. ';00002270
VAR INFO(3) • 'MAXIMUM LENGTH OF 10, REAL NUMBER.'; oooo22BO
VAR-INFO(4) • 'NOTE; FT/SEC' IN/YR' 26.7918 E-10'; 00002290
VAR:INFO(8) • 'ENTER VARIABLE "FCTR3(' II TEMPC II ')" :'; 00002300
LEN' 10: 00002310
TYPE • REAL: 00002320
FCTR3(COUNTER1) • PARMGT(); 00002330

END; 00002340
COUNTER1 • COUNTER1 + 1; 00002350

END; 00002360
END; 00002370
00 I<IHILE«OLONUM > -1) & (NUMBER2 > 0»; 00002380

COUNTER 1 • 1; 00002390
PUT FILE(SCREEN) EOIT('NOOEIO COOES')(X(18),A); 00002400
PUT FILE(SCREEN) EDIT 00002410
(, ICOOEN ICOOE FCTR1 FCTR2 FCTR3 OVERRO') 00002420
(SKIP, A) ; 00002430
00 I<IHILE(COUNTER1 <. NUMBER2), 00002440

IF OLONUM < COUNTER1 THEN PUT FILE(SCREEN) EOIT('NEI<I')(SKIP,A): 00002450.
PUT FILE( SCREEN) EOIT( COUNTER " ICOOE (COUNTER1) ,FCTR 1(COUNTER 1) , 00002460

FCTR2(COUNTER1) ,FCTR3(COUNTER1) ,OVERRO(COUNTER1» (SKIP,X(6), 00002470
F(2),X(5),A(2),3(X(1),A(10»,X(7),A(2»; 00002480

COUNTER1 • COUNTERl + 1; 00002490
END; 00002500
VAR INFO(l) • 'ENTER ICOOE NUMBER (OR 0 TO CONTINUE):'; 00002810
LEN-' 2: 00002520
TYPE • INTEGER; 00002530
TEMPCC • PARMGT(); 00002840
COUNTER1 • TEMPCC; 00002550
IF COUNTER1 > 0 THEN DO; 00002860

VAR INFO(1) • 'ICOOE(' II TEIIIPCC II ,) • ' II ICOOE(COUNTER1) 00002870
VAR-INFO(2) • 'CHANGE (Y/N):'; oooo28BO
TYPE • ANSWER; 00002590
L.EN • 1; 00002600
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TEMPe· PARMGT();
IF TEMPC • 'Y' THEN 00;

VAR INFO(1) = 'ENTER NEW VALUE:'
LEN-. 2:
TVPE • INTEGER;
ICOOE(COUNTER1) • PARMGT();

ENO;
VAR INFO(1)' 'FCTR1(' II TEMPCC II ,)., II FCTR1(COUNTER1)
VAR-INFO(2) • 'CHANGE (V/N):';
TYPE. ANSWER;
LEN. 1;
TEMPC • PARMGT();
IF TEMPC • 'V' THEN 00;

VAR INFO( 1) • 'ENTER NEW VALUE:'
LEN-. 10;
TYPE • REAL:
FCTR1(COUNTER1) • PARMGT();

ENO;
VAR INFO( 1) • 'FCTR2(' II TEMPCC II ') • ' II FCTR2(COUNTER1)
VAR-INFO(2) • 'CHANGE (V/N):';
TYPE. ANSWER;
LEN. 1;
TEMPC • PARMGT():
IF TEMPC • 'Y' THEN 00;

VAR INFO(1) • 'ENTER NEW VALUE:'
LEN-' 10;
TYPE • REAL;
FCTR2(COUNTER1) • PARMGT();

ENO;
VAR_INFO( 1) • 'OVERRO(' II TEMPCC II ') • ' II OVERRO(COUNTER1);
VAR_INFO(2) • 'CHANGE (V/N):';
TVPE • ANSWER;
LEN· 1;
TEMPC • PARMGT();
IF TEMPC • 'V' THEN 00;

VAR INFO( 1) • 'ENTER NEW VALUE:'
lEN-. 2:
TVPE • INTEGER;
OVERRO(COUNTER1) • PARMGT();

ENO;
IF ( OVERRO(COUNTER1)" 0' )
THEN FCTR3 (COUNTER 1). ' 0 '.
ELSE 00 ;

VAR INFO( 1) • 'FCTR3(' II TEMPCC II ') • ' II FCTR3(COUNTER1);
VAR-INFO(2) •
'NEGATIVE FOR RECHARGE. POSITIVE FOR OISCHARGE.';
VAR INFO(3) • 'CHANGE (V/N):';
TVPE • ANSWER;
LEN. 1;
TEMPC • PARMGT();
IF TEMPC • 'V, THEN 00;

VAR INFO(1) • 'ENTER NEW VALUE:'
lEN-. 10;
TYPE • REAL;
FCTR3(COUNTER1) • PARMGT();

ENO;
END;

ENO;
ELSE OLONUM • -1;

END;
VAR INFO(1) • 'S • ' I Is;
VAR-INFO(2) • '0 FOR STEAOV FLOW PROBLEMS.';
VAR-INFO(3) • 'CHANGE (V/N):';
TVPE • ANSWER;
LEN. 1:
TEMPC • PARMGT();
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00003270
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THEN 00:

THEN 00:

0' ;
0' ;
0' ;

0' :
0' :
0' :

o '.
o "
o '.

TEMPCC
0' ;
0' ;
0' :
0':

I ICHK(COUNTER1 - 1) - '1'
'PUMPING PERIOO ' I I PMP :
'NTIM - ' I I NTIM(COUNTER1)
'CHANGE (yiN):':

IF TEMPe' 'V' THEN DD;
VAR INFO( 1) - 'ENTER NEW VALUE: '
LEN-. 5:
TYPE - REAL:
5 - PARMGT():

ENO;
VAR INFO(1) - 'NPMP - ' II NPMP :
VAR-INFO(2) - 'MAXIMUM OF 'I IPMP LMTI I'· ';
VAR-INFO(3) • 'CHANGE (yiN):'; -
TYPE - ANSWER;
LEN. 1;
TEMPC • PARMGT():
IF TEMPC - 'Y' THEN 00:

VAR INFO(1) - 'ENTER NEW VALUE:'
UPPER RANGE - PMP LMT:
LEN .-4; -
TYPE - INTEGER;
NPMP - PARMGT()

ENO;
COUNTER1 • 1;
NUMBER2 - NPMP:
00 WHILE(COUNTER1 - 1 I COUNTER1 <- NUMBER2 ):

PMP - COUNTER 1 :
PMP .OBLANK(PMP):
IF COUNTER1 > 1 THEN 00:

VAR_INFO(1) - 'PUMPING PERIOO ' I I PMP :
VAR_INFO(2) - 'ICHK - ' I I ICHK(COUNTER1-1);
VAR INFO(3) - 'CHANGE (yiN): ':
LEN-. 1:
TYPE - ANSWER:
TEMPC - PARMGT():
TEMPCC - ICHK(COUNTER1-l):
IF TEMPC - 'Y' THEN 00;

VAR INFO(1) - 'ENTER NEW VALUE:'
TYPE - INTEGER:
ICHK(COUNTER1 - 1) - PARMGT():

ENO;
IF TEMPCC • '0' /*

NTIM(COUNTER1)-'
NPNT(COUNTER1)-'
NITP(COUNTER1)-'
ITMAX(COUNTER1)-'
NREC(COUNTER1)-'
NPNTMV(COUNTER1)-'
NPNTVL(COUNTER1)-'
NPNTO(COUNTER1)-'
NPOELC(COUNTER1)-'
NPNCHV(COUNTER1)-'
PINT(COUNTER1)-'
TIMX(COUNTER1)-'
TINIT(COUNTER1)-'

ENO:
ENO:
I F COUNTER 1 

VAR INFO( 1) 
VAR-INFO(2) 
VAR-INFO(3) 
LEN-. 1;
TYPE - ANSWER,
TEMPC - PARMGT():
IF TEMPC • 'Y' THEN 00:

VAR INFO(1) - 'ENTER NEW VALUE:'
UPPER RANGE • 100:
LEN .-4;
TYPE - INTEGER:
NTIM(COUNTER1) - PARMGT();
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END:
VAR INFO( 1) • 'PUMPING PERIOD' II PMP ;
VAR-INFO(2) • 'NPNT • ' II NPNT(COUNTER1)
VAR=INFO(3) • 'CHANGE (YIN):':
LEN. 1;
TYPE' ANSWER;
TEMPC • PARMGT():
IF TEMPC • 'Y' THEN 00:

VAR INFO(1) • 'ENTER NEW VALUE:'
LEN-· 4;
TYPE. INTEGER:
NPNT(COUNTER1) • PARMGT():

ENO:
liAR INFO( 1) • 'PUMPING PERIOD ' II PMP :
VAR-INFO(2) • 'NITP • ' II NITP(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:
NITP(COUNTER1) • PARMGT():

END:
VAR_INFO( 1) • 'PUMPING PERIOD ' II PMP ;
VAR_INFD(2) • 'ITMAX • ' I I ITMAX(CDUNTER1)
VAR INFO(3) • 'CHANGE (yiN):':
LEN-.1;
TYPE • ANSWER;
TEMPC • PARMGT();
IF TEMPC • 'Y' THEN DO;

VAR INFO(1) • 'ENTER NEW VALUE:'
L..EN-· 4;
TYPE • INTEGER;
ITMAX(COUNTER') • PARMGT():

END;
VAR INFO( 1) • 'PUMPING PERIOO ' II PMP :
VAR-INFO(2) • 'NPNTMV • ' II NPNTMV(COUNTER1)
VAR=INFD(3) • 'CHANGE (yiN):':
LEN· 1;
TYPE'· ANSWER;
TEMPC' PARMGT():
IF TEMPC • 'Y' THEN 00:

VAR INFO(,) • 'ENTER NEW VALUE:'
L.EN-· 4;
TYPE. INTEGER:
NPNTMV(COUNTER') • PARMGT():

ENO;
VAR INFO(') • 'PUMPING PERIOD ' II PMP ;
VAR-INFO(2) • 'NPNTVL • ' II NPNTVL(COUNTER1)
VAR-INFO(3) • 'CHANGE (yiN):';
LEN-. 1;
TYPE • ANSWER;
TEMPC • PARMGT();
IF TEMPC • 'Y' THEN DO;

VAR INFO(') • 'ENTER NEW VALUE:'
LEN-· 4;
TYPE • INTEGER;
UPPER RANGE • 2;
NPNTVL(COUNTER') • PARMGT():

END;
VAR INFO(1) • 'PUMPING PERIOD' I I PMP ;
VAR-INFO(2) • 'NPNTO • ' I I NPNTD(COUNTER')
VAR-INFO(3) • 'CHANGE (yiN):':
LEN-. 1;
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TYPE' ANSWER:
TEMPC • PARMGT();
IF TEMPC • 'V' THEN DO;

VAR INFO(1) • 'ENTER NEW VALUE:'
LEN-. 4;
TYPE • INTEGER:
UPPER RANGE' 2:
NPNTD(COUNTER1) • PARMGT();

ENO:
VAR INFO( 1) • 'PUMPING PERIOO ' II PMP :
VAR-INFO(2) • 'NPDELC • ' I I NPOELC(COUNTER1)
VAR-INFO(3) • 'CHANGE (V/N):':
LEN-. 1:
TYPE • ANSWER;
TEMPC • PARMGT():
IF TEMPC • 'V' THEN DO;

VAR INFO( 1) • 'ENTER NEW VALUE: '
LEN-. 4;
TYPE • INTEGER;
UPPER RANGE. 1;
NPOELC(COUNTER1) • PARMGT();

ENO;
VAR INFO(1) • 'PUMPING PERIOD' I I PMP :
VAR-INFO(2) • 'NPNCHV • ' I I NPNCHV(COUNTER1)
VAR-INFO(3) • 'CHANGE (V/N):';
LEN-. 1;
TYPE' ANSWER:
TEMPC • PARMGT():
IF TEMPC • 'V' THEN DO;

VAR INFO(1) • 'ENTER NEW VALUE:'
LEN-. 4:
TYPE • INTEGER:
UPPER RANGE • 2;
NPNCHV(COUNTER1) • PARMGT():

END;
VAR INFO( 1) • 'PUMPING PERIOD' II PMP ;
VAR-INFO(2) • 'PINT· ' I I PINT(COUNTER1)
VAR:INFO(3) • 'CHANGE (V/N):':
LEN. 1:
TYPE' ANSWER;
TEMPC • PARMGT();
IF TEMPC • 'V' THEN DO:

VAR INFO(1) • 'ENTER NEW VALUE:'
TVPE • REAL;
LEN. 5:
PINT(COUNTER1) • PARMGT();

END:
NUMBER1 • 5;
IF NUMBER1 ~. 0 THEN 00:

VAR INFO( 1) • 'PUMPING PERIOD ' II PMP ;
VAR:INFO(2) • 'TlMX • ' II TlMX(COUNTER1)
VAR INFO(3) • 'NOTE: MUST BE NONZERO.'
VAR-INFO(4) • 'CHANGE (V/N): ':
LEN-. 1:
TYPE • ANSWER:
TEMPC • PARMGT():
IF TEMPe. 'V' THEN 00;

VAR INFO(1) • 'ENTER NEW VALUE:'
TYPE' REAL:
LEN. 5:
TIMX(COUNTER1) • PARMGT();

END;
VAR_INFO(1) • 'PUMPING PERIOD' I I PMP : .
VAR INFO(2) • 'TlNlT • ' II TlNIT(COUNTER1)
VAR:INFD(3) • 'NOTE: MUST BE NONZERO.'
VAR_INFO(4) • 'CHANGE (Y/N):';
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LEN • 1;
TYPE • ANSWER;
TEMPC • PARMGT ( ) ;
IF TEMPC • 'V' THEN DO:

VAR INFD(1) • 'ENTER NEW VALUE;'
TYPE • REAL:
LEN' 5:
TINIT(CDUNTER1) • PARMGT():

END:
END:
ELSE DO:

TIMX(CDUNTER1) .' 0':
TINIT(COUNTER1) .' 0':

END:
VAR INFO( 1) • 'PUMPING PERIOD' II PMP :
VAR-INFD(2) • 'NREC • ' II NREC(CDUNTER1)
VAR-INFD(3) • 'MAXIMUM OF 'IINR_LMTII'.':
VAR:INFD(4) • 'CHANGE (V/N); ':
LEN. 1;
TVPE • ANSWER:
TEMPC. PARMGT():
OLDNUM • NREC(COUNTER1);
IF TEMPC • 'v' THEN DO:

VAR INFD(1) • 'ENTER NEW VALUE;'
UPPER RANGE· NR LMT;
LEN .-4; -
TYPE • INTEGER:
NREC(COUNTER1) • PARMGT():

END:
NUMBER' • NREC(CDUNTER1):
IF NUMBER1 > DLDNUM THEN DO:

COUNTER • DLDNUM;
DO WHILE(CDUNTER < NUMBER'):

COUNTER' COUNTER + 1:
TEMPC • COUNTER:
TEMPC ·DBLANK(TEMPC):
VAR_INFD(1) •
'ENTER THE X COORDINATE OF PUMPING OR IN0ECTIDN WELL
I I TEMPC I I '.' ;
VAR INFD(2) • 'VARIABLE "IX(' II TEMPC II ')" ;':
LEN-' 2:
TVPE • INTEGER:
IX(COUNTER1,CDUNTER) • PARMGT():
VAR INFD(1) •
'ENTER THE V COORDINATE OF THE PUMPING OR IN0ECTIDN WELL'

II TEMPC II '.' ;
VAR_INFO(2) • 'VARIABLE "IV(' I I TEMPC I I ')" ;':
IV(COUNTER1,COUNTER) • PARMGT():
VAR INFO( 1) •
'ENTER THE RATE (FT,03ISEC) FOR WELL' I ITEMPC I I '.':
VAR INFD(2) •

- 'POSITIVE FOR PUMPING, NEGATIVE FOR IN0ECTIDN. ':
VAR INFD(3) • 'MAXIMUM LENGTH OF 8, REAL NUMBER.':
VAR-INFD(4) • 'NOTE: FT"3/sEC' GAL/MIN ' 0.0022278':
VAR:INFD(5) • 'VARIABLE "REC(' II TEMPC II ')" :':
TYPE • REAL:
LEN· 8;
REC(COUNTER1,COUNTER) • PARMGT():
TEMPN' REC(COUNTER',COUNTER):
IF TEMPN < 0 THEN DO:

VAR INFO(1) • 'ENTER THE CONCENTRATION OF THE IN0ECTED':
VAR:INFD( 2) • ' FLUID (MG/L) FOR WELL ' II TEMPC II '.';
VAR INFO(3) • 'MAXIMUM LENGTH OF 8, REAL NUMBER.';
VAR:INFD( 4) • ' VARIABLE "CNRECH(' II TEMPC II ')" :';
TYPE • REAL.;
LEN. 8;
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00005250
00005260
00005270
000052BO
00005290
00005300
00005310
00005320
00005330
00005340
00005350
00005360
00005370
oooo53BO
00005390
00005400
000054'0
00005420
00005430
00005440
00005450
00005460
00005470
oooo54BO
00005490
00005500
00005510
00005520
00005530
00005540
00005550
00005560
00005570
00005580
00005590
00005600
00005610
00005620
00005630
00005640
00005650
00005660
00005670
00005680
00005690
00005700
00005710
00005720
00005730
00005740
00005750
00005760
00005770
oooo57BO
00005790
oooo5Boo
oooo5B'O
oooo5B20
oooo5B30
00005840
oooo5B50
00005860
00005870
00005880
00005890
00005900



00005910
00005920
00005930
00005940
00005950
00005960
00005970
00005980
00005990
00006000
00006010
00006020
00006030
00006040
00006050
00006060
00006070
00006080
00006090
00006100
00006110
00006120
00006'30
00006140
00006150
00006160
00006170
00006'80
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

WEllS' )(X(7),A):

0.0' :

CNRECH' )REC

EOIT('PUMPING/INJECTION
EOIT

V

CNRECH(COUNTER1,COUNTER) • PARMGT();
ENO;
ELSE CNRECH(COUNTER1,COUNTER) • '

EIIID:
ENO:
00 WHIlE«OlONUM> -1) & (NUMBER1 > 0»:

COUNTER • 0:
PUTFllE(SCREEN)
PUT FILE(SCREEN)
( 'WELlN X
(SKIP,A):
00 WHllE(COUNTER < NUMBER1):

COUNTER. COUNTER + 1;
IF OlONUM < COUNTER THEN PUT FILE(SCREEN)

EOIT('NEW')(SKIP,A):
PUT FILE(SCREEN) EOIT(COUNTER,IX(COUNTER1.COUNTER),
IV(COUNTERI ,COUNTER) ,REC(COUNTER1 ,COUNTER) ,
CNRECH(COUNTER1,COUNTER»(SKIP.X(4),F(2),X(1),2(X(4),A(2»,

A( 10) ,X ( 1 ) , A( 10) );
ENO:
VAR INFO(1) • 'ENTER WELL NUMBER (OR 0 TO CONTINUE):':
LEN-. 2;
TVPE • INTEGER:
TEMPCC • PARMGT():
COUNTER • TEMPCC;

IF COUNTER> 0 THEN 00:
VAR INFO( 1) • ' PUMPING PERIOO ' II PMP :
VAR-INFO(2) •
'IxT' II TEMPCC II ,)., II IX(COUNTER1,COUNTER)
VAR INFO(3) • 'CHANGE (V/N):':
LEN-· 1;
TYPE • ANSWER;
TEMPC • PARMGT ( ) :
IF TEMPC • 'V' THEN 00;

VAR INFO(1) • 'ENTER NEW VALUE,'
LEN-. 2:
TYPE • INTEGER;
IX(COUNTER1,COUNTER) • PARMGT():

ENO;
VAR INFO(1) •
'!YT' II TEMPCC II ') • ' II IV(COUNTER1,COUNTER)
VAR INFO(2) • 'CHANGE (V/N): ';
LEN-· 1;
TYPE. ANSWER;
TEMPC • PARMGT():
IF TEMPC • 'V' THEN 00;

VAR INFO(1) • 'ENTER NEW VALUE:'
LEN-. 2;
TVPE • INTEGER:
IV(COUNTER1,COUNTER) • PARMGT():

ENO:
VAR INFO(1) •
'REe(' 1\ TEMPCC II ') • ' II REC(COUNTER1,COUNTER)
VAR INFO(2) • 'CHANGE (V/N):';
l.EN-. 1:
TYPE • ANSWER;
TEMPC • PARMGT():
IF TEMPC • 'V' THEN 00:

VAR INFO(1) • 'ENTER NEW VALUE:' :
TVPE • REAL:
LEN. 8;
REC(COUNTER1,COUNTER) • PARMGT():

END:
TEMPN • REC(COUNTER1,COUNTER);
IF TEMPN < 0 THEN 00:

VAR_INFO(1) •
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'CNRECH(' II TEMPCC II ') • ' II CNRECH(COUNTER1.COUNTER):
VAR INFO(2J • 'CHANGE (yiN),';
LEN-. 1;
TYPE' ANSWER:
TEMPC • PARMGT();
IF TEMPC • 'Y' THEN 00:

VAR INFO( 1) • 'ENTER NEW VALUE,' ;
TYPE. REAL;
LEN. 8:
CNRECH(COUNTER1,COUNTER) • PARMGT():

ENO:
ENO:
ELSE CNRECH(COUNTER1.COUNTER) • ' 0.0';

END;
ELSE OLONUM • -1:

ENO;
ENO:
COUNTER1 • COUNTER1 + 1

ENO:
VAR INFO( 11 • '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 00:

VAR_INFO(1) • 'ENTER NEW VALUE,'
L.EN· 5;
TYPE. REAL;
TOL • PARMGT():

END:
VAR_INFO( 1) • 'PORDS • ' II POROS
VAR INFO(2) • 'CHANGE (YIN):':
TYPE. ANSWER;
L.EN • 1;
TEMPC • PARMGT():
IF TEMPC • 'Y' THEN 00;

VAR INFO(1) • 'ENTER NEW VALUE:'
l..EN-. 5;
TYPE • REAL;
PORDS • PARMGT():

END:
VAR INFO( 1) • '8ETA • ' II 8ETA
VAR-INFO(2) • 'CHANGE (YIN):':
TYPE. ANSWER;
L.EN. 1:
TEMPC' PARMGT();
IF TEMPC • 'Y' THEN 00;

LEN' 5;
VAR INFO(1) • 'ENTER NEW VALUE:'
TYI'E • REAL; .
8ETA • PARMGT():

ENO:
VAR INFO(') • 'XOEL • ' I I XOEL
VAR-INFO(2) • 'CHANGE (YIN):';
TYPE' ANSWER:
LEN. 1;
TEMPC • PARMGT();
IF TEMPC • 'Y' THEN 00;

VAR INFO(1) • 'ENTER NEW VALUE:'
LEN-. 5;
TYPE • REAL:
XOEL' PARMGT():

END:
VAR INFD( 1) • 'YOEL • ' II YDEL
VAR:INFO(2) • 'CHANGE (YIN):':
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00006570
00006580
00006590
00006600
00006610
00006620
00006630
00006640
00006650
00006660
00006670
00006680
00006680
00006700
00006710
00006720
00006730
00006740
00006750
00006760
00006770
00006780
00006790
00006800
00006810
00006820
00006830
00006840
00006850
00006860
00006870
00006880
00006890
00006900
00006910
00006920
00006930
00006940
00006950
00006960
00006970
00006980
00006990
00007000
00007010
00007020
00007030
00007040
00007050
00007060
00007070
00007080
00007090
00007100
00007110
00007120
00007130
00007140
00007150
00007160
00007170
00007180
00007190
00007200
00007210
00007220



TYPE' ANSWER;
LEN = 1;
TEMPC • PARMGT();
IF TEMPC • 'Y' THEN 00;

VAR INFO(l) • 'ENTER NEW VALUE:'
LEN-. 5:
TYPE' REAL;
YOEL • PARMGT();

END;
VAR INFO(1) • 'OLTRAT • ' I I OLTRAT
VAR-INFO(2) • 'CHANGE (YIN):';
TYPE - ANSWER;
LEN. 1;
TEMPC - PARMGT();
IF TEMPC - 'Y' THEN 00;

VAR INFO(l) - 'ENTER NEW VALUE:'
LEN-. 5:
TYPE - REAL;
OLTRAT - PARMGT();

END;
VAR INFO( 1) • 'CELOIS • ' II CELOIS ;
VAR-INFO(2) - 'VALUE BETWEEN 0 AND 1.0 '.
VAR-INFO(3) • 'CHANGE (YIN):';
TYPE. ANSWER;
LEN· 1;
TEMPC - PARMGT();
IF TEMPC - 'Y' THEN 00;

VAR INFO(l) - 'ENTER NEW VALUE:'
LEN-- 5;
TYPE. REAL:
UPPER RANGE. 1.;
CELOIS - PARMGT();

END;
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 - PARMGT();
IF TEMPC - 'Y' THEN 00;

VAR INFO(l) - 'ENTER NEW VALUE:'
LEN-. 5:
TYPE. REAL;
ANFCTR - PARMGT();

END;
VAR INFO( 1) - 'NOECAY - ' II NOECAY
VAR-INFO(2) - 'CHANGE (YIN):';
IF NOECAY -' 0' THEN 00;

L.EN-1 ;
TYPE-ANSWER;
TEMPC-PARMGT() :
IF TEMPC-'Y' THEN 00;

NOECAV. I 1';
VAR INFO(l) - 'ENTER DECAY HALFLIFE (YEARS). ';
VAR-INFO(2) - 'MAXIMUM LENGTH OF 10. REAL NUMBER.';
VAR-INFO(3) - 'VARIABLE "OCYTIM" :';
LEN-- 10;
TYPE - REAL;
OCYTIM - PARMGT();

END;
END;
ELSE 00;

LEN-1 ;
TYPE-ANSWER;
TEMPC-PARMGT ( );
IF TEMPC-'Y' THEN 00;
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00007230
00007240
00007250
00007260
00007270
00007280
00007290
00007300
00007310
00007320
00007330
00007340
00007350
00007360
00007370
00007380
00007390
00007400
00007410
00007420
00007430
00007440
00007450
00007460
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



O '...o ,.
O ' •. .
0.' :

0') THEN 00;
O' ;

2') THEN DO:
'SORBST - ' I I SORBST
'CHANGE (YIN):';

00007890
00007900
00007910
OOOC7920
00c07930
00c07940
00c07950
00c07960
00c07970
00c07980
00c07990
00c080oo
00c08010
00c08020
OOC08030
OOOC8040
00008050
00008060
OOOC8070
00008080
OOC08090
OOOC81OO
00008110
OOOC8120
OOC08130
00c08140
OOC08150
OOC08160
OOC08170
OOC08180
OOOC8190
00c082oo
00008210
OOOC8220
00c08230
00c08240
00c08250
OOOC8260
00c08270
00c08280
00c08290
OOOC83OO
00c08310
OOOC8320
OOOC8330
OOOC8340
00c08350
OOOC8360
00c08370
OOOC8380
00c08390
OOOC84OO
00c08410
00c08420
00c08430
00c08440
00c08450
00c08460
OOOC8470
00c08480
OOCOB490
00c08500
00c08510
00c08520
00c08530
00c08540

o '.
0' ;NDECAY =

DCYTIM a

END:
ELSE DO:

VAR INFO( 1) - 'OCYTIM - ' II OCYTIM;
VAR-INFO(2) - 'CHANGE (YIN):':
LEN;1 :
TYPE-ANSWER:
TEMPC-PARMGT( ):
IF TEMPC-'Y' THEN DO:

VAR INFO(1) - 'ENTER NEW VALUE:';
LEN-· 10;
TYPE. REAL;
OCYTIM - PARMGT():

END;
ENO:

END;
VAR INFO( 1) - 'NSORB - ' II NSORB
VAR-INFO(2) - 'CHANGE (V/N),':
LEN; 1 ;
TYPE-ANSWER;
TEMPC-PARMGT():
IF TEMPC-'Y' THEN 00:

VAR INFO(1) - 'ENTER NEW VALUE,,:
LEN-. 5;
TYPE - INTEGER:
LOWER RANGE - 0;
UPPER-RANGE - 3:
NSORB-- PARMGT();

END:
IF (NSORB - '

NSORB • I

OENROC 
SORBeR -
SORBST -
SORBAL -

END:
ELSE 00;

VAR INFO(1) - 'OENROC - ' I I OENROC
VAR-INFO(2) - 'CHANGE (yiN),':
LEN";1;
TYPE-ANSWER:
TEMPC-PARMGT( ):
IF TEMPC-'Y' THEN 00;

VAR INFO(1) - 'ENTER NEW VALUE, ';
LEN-.10:
TYPE - REAL;
OENROC - PARMGT();

END;
VAR INFO(1) - 'SORBeR - ' I I SORBeR
VAR-INFO(2) - 'CHANGE (YiN): ':
LEN; 1 :
TYPE-ANSWER:
TEMPC-PARMGT ( ):
IF TEMPC-'Y' THEN DO:

VAR INFO(1) - 'ENTER NEW VALUE:':
LEN-.10;
TYPE • REAL;
SORBeR - PARMGT():

END;
IF (NSORB - '

VAR_INFO(1) 
VAR_INFe( 2) 
LEN-1;
TYPE-ANSWER:
TEMPC-PARMGT( );
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1') THEN 00;

3') THEN DO:
'SOR8AL • ' I I SORBAL
'CHANGE (Y!N),':

IF TEMPe.'y' THEN 00:
LEN =10;
VAR INFO( 1) = 'ENTER NEW VALUE,';
TYPE • REAL;
SORBST - PARMGT(),

END:
ENO;
IF (NSORB - '

VAR INFO( 1) 
VAR-INFO(2) 
LEN'; 1 :
TYPE-ANSWER:
TEMPC-PARMGT( ):
IF TEMPC-'Y' THEN DO:

LEN -10:
VAR INFO(1) - 'ENTER NEW VALUE,';
TYPE Of REAL;
SDRBAL - PARMGT ( ) :

END:
END;

END;
VAR INFO( 1) - 'ISDLV - ' II ISOLV
VAR-INFD(2) - 'CHANGE (Y!N),':
LEN;' 1 ;
TYPE-ANSWER:
TEMPC-PARMGT ( ) ;
IF TEMPC-'Y' THEN DO;

LEN. 4;
VAR INFO(1) - 'ENTER NEW VALUE,';
TYPE - INTEGER:
ISDLV-PARMGT() :

END;
VAR_INFO( 1) - 'IHEAD - ' II IHEAD
VAR INFD(2) - 'CHANGE (Y!N),';
LEN';1 :
TYPE-ANSWER:
TEMPC-PARMGT() ;
IF TEMPC-'Y' THEN DO;

VAR INFO(1) - 'ENTER NEW VALUE, ':
LEN-. 4;
TYPE - INTEGER:
IHEAO-PARMGT( ):

END;
VAR INFO( 1) - 'FCON - ' II FCON
VAR-INFO(2) - 'CHANGE (Y!N), ':
LEN';1 ;
TYPE-ANSWER;
TEMPC-PARMGT() ;
IF TEMPC-'Y' THEN DO,

VAR INFO(1) - 'ENTER NEW VALUE,',
LEN-. 4:
TYPE - INTEGER,
FCON-PARMGT() ,

END,
VAR INFO(1) - 'TP - ' II TP ,
VAR-INFO(2) - 'CHANGE (Y!N),',
lEN';1 ;
TYPE-ANSWER,
TEMPC-PARMGT() ;
IF TEMPC-'Y' THEN DO,

LEN. 4;
VAR INFO(1) - 'ENTER NEW VALUE,';
TYPE - INTEGER;
TP-PARMGT() :

ENO:
IF (FCON - '
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00008550
00008560
oo8570סס

00008580
00008590
00008600
00008610
oo8620סס

oo8630סס

oo8640סס

00008650
oo8660סס

oo8670סס

oo8680סס

00008690
oo8700סס

00008710
00008720
00008730
00008740
00008750
OO8760סס

00008770
oo8780סס

oo8790סס

00008800
00008810
00008820
00008830
00008840
00008850
00008860
00008870
oo8880סס

OO8890סס

oo8900סס

oo8910סס

oo8920סס

oo8930סס

oo8940סס

00008950
oo8960סס

00008970
oo8980סס

00008990
oo9000סס

oo9010סס

oo9020סס

oo9030סס

00009040
oo9050סס

oo9060סס

oo9070סס

oo9080סס

oo9090סס

oo9100סס

oo9110סס

oo9120סס

oo9130סס

oo9140סס

oo9150סס

oo9160סס

oo9170סס

oo9180סס

00009190
oo9200סס



VAR INFO( 1) - 'BTM - ' II BTM ;
VAR-INFO(2) - 'CHANGE (YIN):':
LEN=1 :
TYPE-ANSWER:
TEMPC-PARMGT() :
IF TEMPC-'Y' THEN 00:

LEN. 4;
VAR INFO(1) - 'ENTER NEW VALUE:':
TYPE - INTEGER:
BTM-PARMGT ( ) ;

END:
END:
ELSE 8TM .' 0' ;

/ ..................•..............................;
1* %INCLUDE REQUIRES COMPLETE FILE NAME. *1
%INClUOE 'B:PARMGT.PLI';
1·················································/
NDVAR: END;
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00009210
00009220
oo9230סס

00009240
00009250
oo9260סס

00009270
00009280
00009290
oo9300סס

oo9310סס

oo9320סס

oo9330סס

00009340
00009350
00009360
00009370
00009380



•• a. TSO FOREGROUND HAROCO~Y ••••
DSNAME·U11236C.K2.CNTL (EDMTRX

FOR THE AREA IS CONSTANT.':

oo10סס00

oo20סס00

oo0030סס

oo0040סס

oo50סס00

oo60סס00

o00ooo70
ooooooeo
oo090סס0

oo0100סס

oo110סס0

00000120
00000130
oo0140סס

oo150סס0

00000160
00000170
00000180
00000190
00000200
00000210
00000220
00000230
oo240סס0

00000250
oo0260סס

oo270סס0

oo280סס0

oo290סס0

oo300סס0

(Y/N):' :00000310
00000320
00000330
00000340
oo350סס0

oo360סס0

oo370סס0

oo380סס0

oo390סס0

oo0400סס

.OO0410סס

oo420סס0

oo430סס0

oo440סס0

00000450
00000460
oo470סס0

00000480
oo490סס0

oo500סס0

oo510סס0

oo520סס0

oo530סס0

oo540סס0

oo550סס0

oo560סס0

oo570סס0

oo580סס0

oo590סס0

oo600סס0

oo610סס0

oo620סס0

00 TEMP NUM • 1 TO 10:
VAR INFO(TEMP NUM) • ":

END: - -
TEMP NUN. NY:
TEMP-NUM1 • NX:
VAR INFO(1) • 'DO YOU WISH TO CHANGE ANY OF THE MATRIX INPUT
TYPE • ANSWER:'
LEN. 1;
REPLY' PARMGT();
IF REPLY • 'N' THEN GO TO NDMAT:
IF (INPT VPRM • '0') THEN DO:

IF (TP-" 0') THEN
VAR INFD(1) • 'THE TRANSMISSIVITY

ELSE -
VAR INFO(1) • 'THE PERMEABILITY FOR THE AREA IS CONSTANT. ':

VAR INFO(2) • 'CHANGE TO MATRIX (Y/N):';
TYPE' ANSWER;
REPLY' PARMGT();
IF REPLY • 'N' THEN DO:

IF (TP .' 0' )
THEN VAR INFO(1) • 'TRANSMISSIVITY' ' I I FACT_VPRM:
ELSE VAR-INFO(1) • 'PERMEABILITY' I I FACT_VPRM:
VAR INFO(2) •. 'CHANGE (Y/N):':
TYPE' ANSWER:
REPLY' PARMGT():
IF REPLY' 'Y' THEN 00:

VAR INFO(1) • 'ENTER NEW VALUE:':
TYPE· REAL;
LEN. 10;
FACT VPRM • PARMGT():

END; -
END:
ELSE DO:

INPT VPRM • '1';
IF (TP .' 0') THEN

VAR INFO(1) • 'ENTER THE TRANSMISSIVITY MULTIPLIER.':
ELSE -

EDMTRX: PROC:
/" THE EDMATRX SUBROUTINE IS USED TO PROMPT FOR THE

NECESSARY INFORMATION TO MDOIFY THE MATRICES.
"/
1·················································/
/" %INCLUOE REQUIRES COMPLETE FILE NAME. "/
%INCLUDE 'B:EXTVAR.PLI':
1·················································/

DCL REPLY CHAR(eO) VAR,
TEMP NUM FIXED BIN,
TEMP-NUM1 FIXED BIN,
I - FIXED BIN,
U FIXED BIN.
CHARACTER CHAR(4) STATIC INIT( 'CHAR'),
INTEGER CHAR(4) STATIC INIT( 'INT '),
REAL CHAR(4) STATIC INIT( 'REAL'),
NUMBER CHAR(4) STATIC INIT( 'NUM '),
ANSWER CHAR(4) STATIC INIT( 'ANS '),
TYPE CHAR(4) STATIC INIT( "),
UPPER RANGE FLOAT STATIC INIT(O),
LOWER:RANGE FLOAT STATIC INIT(O),
LEN FIXED BIN STATIC INIT(4),
VAR INFO( 10) CHAR(BO) VAR:

DCL MTRXED ENTRY«NX LMT.NY LMT) CHAR(4) VAR,
FIXED BIN~ FIXEO-BIN, FIXED BIN):
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VAR INFO(1) • '.NTER THE ~ERMEABILITY MULTI~LIER.':

VAR INFO(2) • 'MAXIMUM LENGTH OF 10, REAL NUMBER:':
TYPE' REAL;
LEN. 10.
FACT VPRM • PARMGT();
IF (TP .' 0') THEN VAR INFO( 1) •

'WHAT DO YOU WISH THE ENTIRE TRANSMISSIVITY MATRIX ';
ELSE VAR INFO(') •

'WHAT DO YOU WISH THE ENTIRE PERMEABILITY MATRIX '.
VAR INFO(2) • 'INITIALLV SET T07';
VAR-INFO(3) • '(MAXIMUM LENGTH OF 4):';
LEN-. 4:
REPLY' PARMGT();
00 I • 1 TO NX;

DO V • 1 TO NY:
VPRM(J,I) • REPLY:

END:
END:
CALL MTRXEO(VPRM,TEMP_NUM',TEMP_NUM,4);

END;
END;
ELSE 00;

IF (TP .' 0') THEN
VAR INFO(1) • 'THE TRANSMISSIVITY FOR THE AREA IS A MATRIX.';

ELSE -
VAR INFO(1) • 'THE PERMEABILITY FOR THE AREA IS A MATRIX. ';

VAR INFO(2) • 'CHANGE TO CONSTANT (yIN): ';
TYPE'" ANSWER;
REPLY' PARMGT();
IF REPLY' 'Y' THEN 00;

INPT VPRM •• 0"
IF '(TP .' 0' i THEN VAR INFO( 1) •
'ENTER THE TRANSMISSIVITY-FOR THE AREA (FT oo2/SEC). ';
ELSE VAR INFO(1) -
'ENTER THE PERMEABILITY FOR THE AREA (FT/SEC). ';
VAR INFO(2) • 'MAXIMUM LENGTH OF 10. REAL NUMBER:';
TYPE'" REAL;
L.EN • 10;
FACT VPRM • PARMGT();

END; -
ELSE DO;

IF (TP -' 0' )
THEN VAR INFO(1) • 'TRANSMISSIVITY MULTIPLIER. ' I I FACT VPRM;
ELSE VAR-INFO(1) • 'PERMEABILITY MULTIPLIER ° I I FACT_VPRM;
VAR INFO(2) - 'CHANGE (V/N): ';
TYPE. ANSWER;
REPLY' PARMGT();
IF REPLY. 'v' THEN DO;

VAR INFO(1) • 'ENTER NEW VALUE:';
TYPE· REAL:
LEN· 10;
FACT VPRM - PARMGT();

END; -
VAR INFO(') ° 'DISPLAY THE MATRIX FOR POSSIBLE CHANGE (yIN): ';
TYPE' ANSWER:
REPLY - PARMGT();
IF REPLY - 'Y' THEN CALL MTRXEO(VPRM.TEMP NUM1,TEMP NUM,4);

END; - -
END;
IF (INPT THCK • '0') THEN 00:

IF (BTM -' 0') THEN
VAR INFO(1)-'THE SATURATEO THICKNESS FOR THE AREA IS CONSTANT.';

ELSE -
VAR INFO(1)-'THE BOTTOM ELEVATION FOR THE AREA IS CONSTANT.':

VAR INFO(2) - 'CHANGE TO MATRIX (yIN):';
TYPE. ANSWER:
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00000660
00000670
ooo006BO
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
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00001010
00001020
00001030
00001040
00001050
00001060
00001070
00001080
00001090
00001100
00001110
00001120
00001130
00001140
00001150
00001160
00001170
00001180
00001190
00001200
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00001220
00001230
0000'240
00001250
00001260
00001270
00001280



THICKNESS FOR THE AREA IS A MATRIX. ';

0') THEN

~EPlY = PA~MGT():

IF REPLY' 'N' THEN DO;
IF IBTM .' 0') THEN

VAR INFO( 1) • 'SATU~ATED THICKNESS' ' II FACT_THCK;
ELSE -

VA~ INFO(,) • 'BOTTOM ELEVATION' ' I I FACT_THCK;
VAR INFO(2) • 'CHANGE (YIN), ';
TYPE' ANSWER;
REPLY' PARMGT();
IF ~EPLY • 'Y' THEN DO;

VAR INFO(l) • 'ENTER NEW VALUE, ';
TYPE' REAL;
LEN • 10;
FACT THCK • PA~MGT();

ENO; -
END;
ELSE DO;

INPT THCK • '1';
IF (STM .' 0') THEN

VAR INFO(1) • 'ENTER THE SATURATED THICKNESS MULTIPLIER.';
ELSE -

VAR INFO(1) • 'ENTER THE BOTTOM ELEVATION MULTIPLIER.';
VAR INFO(2) • 'MAXIMUM LENGTH OF 10, REAL NUMBER,';
TYPE' REAL;
LEN' 10;
FACT THCK • PARMGT();
IF (STM .' 0') THEN

VAR INFO(1)"WHAT DO YOU WISH THE ENTIRE SATURATED THICKNESS
ELSE -

VAR INFD(1)"WHAT 00 YOU WISH THE ENTIRE BOTTOM ELEVATION '.
VAR INFD(2) • 'MATRIX INITIALLY SET T07';
VAR-INFD(3) • '(MAXIMUM LENGTH OF 3), ';
TYPE. REAL;
LEN. 3;
REPLY. PARMGT();
OOI-1TONX;

DO u • 1 TO NY;
THCK(J,I) • REPLY;

END;
END;
CALL MTRXED(THCK,TEMP_NUM1,TEMP_NUM,3);

END;
ENO;
ELSE DO;

IF (BTM .' 0') THEN
VAR INFO(1)"THE SATURATED

ELSE -
VAR INFD(l).'THE BOTTOM ELEVATION FOR THE AREA IS A MATRIX. ';

VAR INFD(2) • 'CHANGE TO CONSTANT (YIN),';
TYPE. ANSWER;
REPLY' PARMGT();
IF REPLY' 'Y' THEN 00;

INPT THCK • '0':
IF (STM .' 0') THEN

VAR INFO( 1) •
'ENTER THE SATURATED THICKNESS FOR THE AREA (FEET).';

ELSE
VAR INFD( 1) •
'ENTER THE BOTTOM ELEVATION FOR THE AREA (FEET).';

VAR INFD(2) • ' MAXIMUM LENGTH OF 10, REAL NUMBER,,;
TYPE. REAL;
LEN. 10;
FACT THCK • PARMGT();

END; -
ELSE 00;

IF (BTM • '

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
oooo1BOO
00001810
00001820
00001830
00001840
00001850
00001860
00001870
00001880
00001890
00001900
00001910
00001920
00001930
00001940
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VAR INFO( 1) • 'SATURATEO THICKNESS MULTIPLIER' ' II FACT THCK;00001950
ELSE - - 00001960

VAR INFO( 1) • 'BOTTOM ELEVATION MULTIPLIER· ' II FACT_THCK; 00001970
VAR INFO(2) • 'CHANGE (YIN): '; 00001980
TYPE' ANSWER; 00001990
REPLY' PARMGT(); 00002000
IF REPLY' 'Y' THEN 00; 00002010

VAR INFO(1) • 'ENTER NEW VALUE:'; 00002020
TYPE' REAL; 00002030
LEN • 10; 00002040
FACT THCK • PARMGT(); 00002050

ENO; - 00002060
VAR INFO(1) • 'OISPLAY THE MATRIX FOR POSSIBLE CHANGE (yiN):'; 00002070
TYPE' ANSWER; 00002080
REPLY' PARMGT(); 00002090
IF REPLY' 'Y' THEN CALL MTRXEO(THCK,TEMP_NUM1,TEMP_NUM,3); 00002100

END; 00002110
END: 00002120
IF (INPT WT • '0') THEN DO: 00002130

VAR INFO(1) • 'THE POTENTIOMETRIC HEAD FOR THE AREA IS CONSTANT. 00002140
VAR-INFO(2) • 'CHANGE TO MATRIX (yiN):': 00002150
TYPE. ANSWER; 00002160
REPLY' PARMGT(); 00002170
IF REPLY' 'N' THEN DO: 00002180

VAR INFO(1) • 'POTENTIOMETRIC HEAD' ' II FACT_WT; 00002190
VAR-INFO(2) • 'CHANGE (YIN):': 00002200
TYPE. ANSWER; 00002210
REPLY' PARMGT(); 00002220
IF REPLY' 'Y' THEN DO; 00002230

VAR INFO(1) • 'ENTER NEW VALUE:'; 00002240
TYPE • REAL; 00002250
LEN • 10; 00002260
FACT WT • PARMGT(); 00002270

END; - 00002280
ENO; 00002290
ELSE 00: 00002300

INPT WT • '1" 00002310
VAR INFD(l) .' 'ENTER THE POTENTIOMETRIC HEAD MULTIPLIER. ': 00002320
VAR-INFO(2) • 'MAXIMUM LENGTH OF 10, REAL NUMBER:'; 00002330
TYPE' REAL; 00002340
LEN • 10; 00002350
FACT WT .PARMGT(); 00002360
VAR INFO(l) • 'WHAT DO YOU WISH THE ENTIRE POTENTIOMETRIC HEAD'; 00002370
VAR-INFO(2) • 'MATRIX INITIALLY SET TO?'; 00002380
VAR-INFO(3) • '(MAXIMUM LENGTH OF 4);'; 00002390
TYPE. REAL; 00002400
LEN' 4; 00002410
REPLY' PARMGT(); 00002420
DO I • 1 TO NX; 00002430

DO J • 1 TO NY: 00002440
WT(J,r> • REPLY; 00002450

END; 00002460
END; 00002470
CALL MTRXED(WT,TEMP_NUM1,TEMP_NUM,4); 00002480

. END; 00002490
END; 00002500
ELSE DO; 00002510

VAR INFO(1) • 'THE POTENTIOMETRIC HEAD FOR THE AREA IS A MATRIX. '; 00002520
VAR-INFD(2) • 'CHANGE TO CONSTANT (yiN);'; 00002530
TYPE • ANSWER; 00002540
REPLY' PARMGT(); 00002550
I F REPLY • 'Y' THEN DO; 00002560

INPT WT • '0'; 00002570
VAR INFO(1) • 00002580

'ENTER THE POTENTIOMETRIC HEAD FOR THE AREA.'; 00002590
VAR_INFD(2) • 'MAXIMUM LENGTH OF 10. REAL NUMBER;': 00002600
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TYPE = REAL:
LEN = 10;
FACT WT • PARMGT():

END: 
ELSE DO:

VAR INFO(1) • 'POTENTIOMETRIC HEAO MULTIPLIER' ' II FACT_WT;
VAR-INFO(2) • 'CHANGE (yiN); ':
TYP£ • ANSWER;
REPLY' PARMGT():
IF REPLY' 'Y' THEN 00:

VAR INFO(1) • 'ENTER NEW VALUE,';
TYP£ • REAL:
LEN· 10;
FACT WT • PARMGT();

ENO: -
VAR INFO(1) = 'OISPLAY THE MATRIX FOR POSSIBLE CHANGE (yiN),';
TYPE· ANSWER;
REPLY' PARMGT():
IF REPLY' 'Y' THEN CALL MTRXEO(WT,TEMP_NUM1,TEMP_NUM,4);

ENO;
ENO;
IF (INPT RECH • '0') THEN 00;

VAR INFO(1) • 'THE RECHARG. FOR THE AREA IS CONSTANT. ';
VAR-INFO(2) • 'CHANGE TO MATRIX (YIN),';
TYP£ • ANSWER;
REPLY' PARMGT();
IF REPLY = 'N' THEN 00;

VAR_INFO( 1) • 'RECHARGE' ' II FACT_RECH;
VAR INFO(2) • 'CHANGE (YIN), ':
TYP£ • ANSWER;
REPLY' PARMGT();
IF REPLY' 'Y' THEN 00;

VAR INFO(1) • 'ENTER NEW VALUE,';
TYP£ • REAL;
LEN • 10:
FACT RECH • PARMGT();

ENO; -
END;
ELSE 00;

INPT RECH • '1':
VAR INFO(1) • 'ENTER THE RECHARGE MULTIPLIER.';
VAR-INFO(2) • 'RECHARGE SHOULO BE NEGATIVE ANO INCLUOE E-T.';
VAR-INFO(3) • 'MAXIMUM LENGTH OF 10, REAL NUMBER,,;
TYPE. REAL;
LEN· 10;
FACT RECH • PARMGT();
VAR INFO(1) • '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;

00 .; • 1 TO NY;
RECH(';,I) • REPLY;

ENO;
ENO;
CALL MTRXEO(RECH,TEMP_NUM1,TEMP_NUM,4);

ENO;
END;
ELSE 00;

VAR INFO(1) • 'THE RECHARGE FOR THE AREA IS A MATRIX.';
VAR-INFO(2) • 'CHANGE TO CONSTANT (YIN),';
TYP£ • ANSWER;
REPLY' PARMGT();
IF REPLY' 'Y' THEN 00;
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INPT RECH • '0':
VAR INFO( 1) •

'ENTER THE RECHARGE FOR THE AREA (FT/SEC). ';
VAR INFO(2) • 'NEGATIVE NUMBER; INCLUOES E-T.';
VAR-INFO(3) • ' MAXIMUM LENGTH OF 10, REAL NUMBER:';
TYPE' REAL;
LEN" 10;
FACT RECH • PARMGT();

ENO; -
ELSE 00;

VAR INFO(1) • 'RECHARGE MULTIPLIER' ' It FACT_RECH;
VAR-INFO(2) • 'CHANGE (yiN): ';
TYPE' ANSWER;
REPLY' PARMGT():
IF REPLY' 'Y' THEN 00;

VAR INFO(1) • 'ENTER NEW VALUE:';
TYPE. REAL;
LEN' 10;
FACT RECH • PARMGT();

END; -
VAR INFO(1) • 'DISPLAY THE MATRIX FOR POSSIBLE CHANGE (YIN):';
TYPE. ANSWER;
REPLY' PARMGT();
IF REPLY' 'Y' THEN CALL MTRXED(RECH,TEMP NUM1,TEMP NUM,4);

E~; - -
END;
IF (INPT NODEID • '0') THEN 00;

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 INFD(1) • 'NDDElO • ' II FACT_NODEID;
VAR-INFO(2) • 'CHANGE (YIN):';
TYPE' ANSWER;
REPLY' PARMGT();
IF REPLY' 'Y' THEN 00;

VAR INFO(1) • 'ENTER NEW VALUE:';
TYPE. REAL:
LEN' 10;
FACT NODEIO • PARMGT();

END; -
END:
ELSE 00;

INPT NODEID • '1';
VAR INFO(1) • 'ENTER THE NODEID MULTIPLIER.';
VAR-INFO(2) • 'MAXIMUM LENGTH OF 10, REAL NUMBER:';
TYPE' REAL;
LEN • 10;
FACT NOOEID • PARMGT();
VAR INFO(1) • 'WHAT 00 YOU WISH THE ENTIRE NOOEIO '.
VAR-INFO(2) • 'MATRIX INITIALLY SET T07';
VAR-INFO(3) • '(MAXIMUM LENGTH OF 1):';
TYPE' INTEGER;
LEN. 1;
REPLY' PARMGT();
00 I • 1 TO NX;

00 U • 1 TO NY;
~OEIO(u,I) • REPLY;

END;
END;
CALL MTRXEO(NOOEIO,TEMP_NUM1,TEMP_NUM, 1);

END;
END:
ELSE 00;

VAR_INFD(1) • 'THE NODEID FOR THE AREA IS A MATRIX.';
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VAR_INFO(2) • 'CHANGE TO CONSTANT (Y!N): ';
TYPE • ANSWER;
REPLY' PARMGT():
IF REPLY' 'Y' THEN 00:

INPT NOOEIO • '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 NOOEIO • PARMGT();

END; -
ELSE 00;

VAR INFO( 1) • 'NOOEIO MULTIPLIER' ' II FACT_NOOEIO;
VAR-INFO(2) • 'CHANGE (Y!N):';
TYPE' ANSWER;
REPLY' PARMGT();
IF REPLY' 'Y' THEN 00;

VAR INFO ( 1) • 'ENTER NEW VALUE: ' ;
TYPE' REAL;
L.EN • 10;
FACT NODEID • PARMGT();

END; -
VAR INFO(l) • 'DISPLAY THE MATRIX FOR POSSIBLE CHANGE (YIN):';
TYPE' ANSWER;
REPLY' PARMGT();
IF REPLY' 'Y' THEN CALL MTRXED(NDDEID,TEMP NUM1,TEMP NUM, 1);

E~; - -
END;
IF (INPT CONC • '0') THEN 00;

VAR INFO(1) • 'THE CONCENTRATION FOR THE AREA IS CONSTANT.';
VAR-INFO(2) • 'CHANGE TO MATRIX (Y!N):';
TYPE. ANSWER;
REPLY' PARMGT();
IF REPLY • 'N' THEN 00;

VAR INFO( 1) • 'CONCENTRATION' ' '11 FACT_CONC;
VAR-INFO(2) • 'CHANGE (Y!N):';
TYPE' ANSWER;
REPLY' PARMGT();
IF REPLY' 'Y' THEN 00;

VAR INFO(1) • 'ENTER NEW VALUE:';
TV!'! • REAL..;
LEN. 10:
FACT CONC • PARMGT():

END; 
END;
ELSE 00;

INPT CONC • '1';
VAR INFO(1) • 'ENTER THE CONCENTRATION MULTIPLIER. ';
VAR-INFO(2) • 'MAXIMUM LENGTH OF 10, REAL NUMBER:';
TYPE' REAL;
LEN • 10;
FACT CONC • PARMGT();
VAR INFO(1) • 'WHAT 00 YOU WISH THE ENTIRE CONCENTRATION';
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;

00 .J • 1 TO NY;
CONC(.J,I) • REPLY;

END:
END:
CALL MTRXED(CONC,TEMP_NUM1,TEMP_NUM.4);

ENO;
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END;
ELSE DO;

VAR INFO(1) • 'THE CONCENTRATION FOR THE AREA IS A MATRIX.';
VAR-INFO(2) • 'CHANGE TO CONSTANT (YIN):';
TYPE' ANSWER;
REPLY' PARMGT();
IF REPLY' 'Y' THEN 00;

INPT CONC • '0'·
VAR INFO(1)' '

'ENTER THE CONCENTRATION FOR THE AREA.';
VAR INFO(2) • 'MAXIMUM LENGTH OF 10, REAL NUMBER; ';
TYPE' REAL;
LEN· 10:
FACT CONC • PARMGT();

END; -
ELSE DO;

VAR INFO(1) • 'CONCENTRATION MULTIPLIER' ' I I FACT_CONC;
VAR-INFO(2) • 'CHANGE (YIN):';
TYPE a ANSWER;
REPLY' PARMGT();
IF REPLY. 'V' THEN DO;

VAR INFO(l) • 'ENTER NEW VALUE:';
TYPE· REAL;
LEN • 10;
FACT CONC • PARMGT();

ENO; -
VAR INFO(l) • 'DISPLAY THE MATRIX FOR POSSIBLE CHANGE (yiN);';
TYPE' ANSWER;
REPLY' PARMGT();
IF REPLY' 'Y' THEN CALL MTRXEO(CONC,TEMP NUM1,TEMP NUM.4);

END; - -
END;

/ .................................•..•..•...•..•..,
1* %INCLUOE REQUIRES COMPLETE FILE NAME. *j
%INCLUOE 'B:PARMGT.PLI';

1-················································/
NOMAT: END;
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APPENDIX I-C

UTILITY ROUTINES

1-60



-*.* T50 FOREGROUND HARDCOPY **-
DSNAME-U11236C.K2.CNTL (DATATP

DATATP: PROC(STRING,TYPE);
j- THE DATATYP SUBROUTINE USES A FSA TO DETERMINE THE

TYPE OF DATA PASSED TO THE SUBROUTINE (USE WITH ASCII DATA).
RENAME TO "ASCII" IF USING EBCDIC.

-j
DCL STRING CHAR(80) VAR,

TYPE CHAR(4),
TEMPSTR CHAR(128) VAR,
TRANSSTR CHAR(128) VAR,
LEVEL FIXEO BIN.
COL FIXED BIN,
I FIXED BIN,
u FIXED BIN,
F_S_A(13,9J FIXED BIN STATIC INIT(

1* 1 2 :3 4 5 6 7 8 9 * /
/*A-Z.O-9, ,+1-, Y E. 5 . N , 0 *1

1* 1 *1 99, 2 3 e. 9 . 99. 99, 12, 99. 1*99 • CHARACTER*I
j* 2 -j 99, 2 3 99, 99, 99, 99, 99, 99, j- 2 - INTEGER -/
/- 3 -j 99, 3 , 99, 99, 99, 4 , 99, 99, 99, /- 3 - REAL -/
/* 4 */ 99, 5 , 99, 7 , 99. 99, 99, 99, 99, /- 4 - CHARACTER-/
j- 5 *j 99, 6 , 99, 99, 99, 99, 99, 99, 99, j- 5 - REAL EXP *j
j- 6 -/ 99, 99, 99, 99, 99, 99. 99, 99, 99, j- 6 - REAL EXP -/
j- 7 -/ 99, 5 , 99, 99. 99, 99. 99, 99, 99, /- 7 - CHARACTER-j
j- 8 -j 99, 2 , 3 , 99, 99, 99, 99, 99, 99, j- 8 - CHARACTER-j
j- 9 -/ 99, 99, 99, 99. 99, 10, 99, 99, 99, /- 9 - YES -j
/- 10 -/ 99, 99, 99, 99, 99, 99. ", 99, 99, j-,0 - CHARACTER-/
/- 11 -j 99, 99, 99. 99, 99, 99, 99, 99. 99, j-11 - YES -/
j- 12 -j 99, 99, 99, 99, 99, 99, 99. 99, 13. j-12 - NO -j
/- 13 -/ 99, 99, 99, 99, 99, 99, 99, 99, 99);/-13 - NO -j

TRANSSTR - • 1111111111 ' II ' 1111111111 ' II .1111111111 ' II ' 11111111111 ' ;
TRANSSTR - TRANSSTR '1141431'11'2222222222'11'11111111111';
TRANSSTR - TRANSSTR ' 6' I I ' 11111111 ' I I '89111' I' 7111115 ' ;
TRANSSTR - TRANSSTR ' 1111111111 ' II ' 1111.111111 ' II ' 1111111111 ' ;
TRANSSTR • TRANSSTR '11111111';
TEMPSTR - TRANSLATE(STRING,TRANSSTR);
LEVE~·1 ;
u -' LENGTH( TEMPSTR);
00 1-1 TO u;

COL - SUBSTR(TEMPSTR.I, 1);
LEVEL - F S A(LEVEL,COL);
IF LEVEL; 99 THEN GO TO LV;

END;
LV;

IF LEVEL-99 I LEVEL-1 I LEVEL-4 I LEVEL-7 I LEVEL-8 I LEVEL-10
THEN TYPE * 'CHAR':

ELSE IF LEVEL-3 I LEVEL-5 I LEVEL-6 THEN TYPE - 'REAL';
ELSE IF LEVEL-2 THEN TYPE - 'INT ':
ELSE IF LEVEL-9 I LEVEL-11 I LEVEL-12 I LEVEL-13 THEN TYPE - 'ANS '.
ELSE SIGNAL ERROR;

ENO;
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00000020
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00000060
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00000090
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•••• TSO FOREGROUNO HARCCOPV ••••
DSNAME*U11236C.K2.CNTL (EBCDIC

EBCDIC:PROC(STRING.TYPE);
/* THIS SUBROUTINE USES A FSA TO OETERMINE THE

TYPE OF OATA PASSED TO THE SUBROUTINE (USE WITH EBCDIC DATA).
RENAME TO "DATATP" BE FOR USING.

TEMPSTR * TRANSLATE(STRING.TRANS$TR);
J * LENGTH(TEMPSTR);
DO 1*' TO J;

COL * SUBSTR(TEMPSTR.I.1);
LEVEL * F S A(LEVEL.COL);
IF LEVEL ~ 99 THEN GO TO LV;

ENO;
LV:

IF LEVEL*99 I LEVEL*' I LEVEL*4 I LEVEL*7 I LEVEL*S I LEVEL*10
THEN TYPE * 'CHAR';

ELSE IF LEVEL*3 I LEVEL*5 I LEVEL*6 THEN TYPE * 'REAL':
ELSE IF LEVEL*2 THEN TYPE * 'INT';
ELSE IF LEVEL*9 I LEVEL*" I LEVEL*12 I LEVEL*13 THEN TYPE * 'ANS';
ELSE SIGNAL ERROR:

END;

*/
DCL STRING

TYPE
TEMPSTR
TRANSSTR
LEVEL
COL
I
J
F S A( 13,9)
- - /* 1 2

/*A-Z.0-9.
I· 1 -/ 99. 2
/* 2 */ 99. 2
/* 3 */ 99. 3
/* 4 */ 99. 5
/. 5·/ 99. Ei
/* 6 */ 99. 99.
/* 7 */ 99. 5 •
/* 8 • / 99. 2
/- 9 */ 99. 99.
/* 10 */ 99. 99.
/- ,,*/ 99. 99.
/* '2 */ 99. 99.
/* 13 */ 99. 99.

TRANSSTR * (75)'" I
TRANSSTR * TRANSSTR
TRANSSTR * TRANSSTR
TRANSSTR * TRANSSTR
TRANSSTR * TRANSSTR

CHAR(*) VAR.
CHAR( *J.
CHAR(256) VAR.
CHAR(256) VAR.
FIXED BIN INIT(').
FIXED BIN INIT(O).
FIXED BIN INIT(O).
FIXEO BIN INIT(O).
FIXEO BIN STATIC INIT(

3 4 5 6 7 S 9 */
.+/-. YES N 0 */

3 S 9. 99. 99. '2. 99. /*99 * CHARACTER*/
3 99. 99. 99.99. 99. 99. /* 2 * INTEGER */
99. 99. 99. 4 . 99. 99. 99. /* 3 * REAL */
99. 7 99. 99. 99. 99. 99. /* 4 * CHARACTER*/
99. 99. 99. 99. 99. 99. 99. /* 5 * REAL EXP */
99. 99. 99. 99. 99. 99. 99. /* 6 * REAL EXP */
99. 99. 99. 99. 99. 99. 99. /* 7 * CHARACTER*/
3 99. 99. 99. 99. 99. 99. /* S * CHARACTER*/
99. 99. 99. '0. 99. 99. 99. /* 9 * YES */
99. 99. 99. 99. 1'. 99. 99. /*10 * CHARACTER*/
99. 99. 99. 99. 99. 99. 99. /*11 * YES */
99. 99. 99. 99. 99. 99. 13. /*12 * NO -/
99. 99. 99. 99. 99. 99. 99);/*13 * NO */

'3114' II (17)'1' II '4';
(100)'1' II '6' ;
(15)'1' I 'S9';
(11)'" '7' II (5)'1' II '5'
(7)'" I (10)'2' II (6)'"

00000010
00000020
00000030
00000040
00000050
00000060
00000070
ooooooSO
00000090
00000100
00000110
00000'20
00000'30
00000140
00000150
00000160
00000170
00000' SO
00000'90
00000200
000002'0
00000220
00000230
00000240
00000250
00000260
00000270
000002S0
00000290
00000300
00000310
00000320
00000330
00000340
00000350
00000360
00000370
00000380
00000390
00000400
000004'0
00000420
00000430
00000440
00000450
00000460
00000470
00000480
00000490
00000500
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• ••• TSO FOREGROUND HARDCOPy····
OSNAME-U11236C.K2.CNTL (OBLANK

OBLANK: PROC{LINE) RETURNS{CHAR(80) VAR);
/-
/" THIS PROCEOURE REMOVES BLANKS FROM THE FRONT ANO BACK OF A
/" STRING AND CHANGES ANY LOWER CASE LETTERS TO UPPER CASE LETTERS.
/"

oo0010סס

"/00000020
"/00000030
"/00000040
"/o00ooo50

00000060
00000070
oo080סס0

o00ooo90
00000100
oo110סס0

00000120
oo130סס0

oo0140סס

oo150סס0

00000160
oo0170סס

oo0180סס

oo190סס0

oo200סס0

oo210סס0

oo220סס0

oo230סס0

. ' '):

CHAR(80) VAR,
CHAR(80) VAR,
CHAR(26) STATIC INIT
('abcdefghijklmnopqrstuvwxyz'),
CHAR(26) STATIC INIT
('ABCOEFGHIuKLMNOPORSTUVWXYZ' ),
BUILTIN:

LINE
OUT LINE
LOWER_CASE

UPPER_CASE

OCL

SUBSTR
OUT LINE - LINE:
IF OUT LINE ~- " THEN 00 WHILE (SUBSTR{OUT LINE.1,')

OUT LINE - SUBSTR{OUT LINE,2):
ENO: - -
IF OUT LINE ~- " THEN

00 WHILE(SUBSTR(OUT LINE,LENGTH(OUT LINE» - ' '):
OUT LINE" SUBSTR(OUT LINE,1,(LENGTH(OUT LINE)-1»;

ENO: - - -
OUT LINE - TRANSLATE{OUT LINE,UPPER CASE. LOWER CASE):
RETURN( OUT LINE): - - -

ENO: -
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~~~~ TSO FOREGROUNO HAROCOPY ~**.

DSNAME-U11236C.K2.CNTL ( INPUT

INPUT: PROC(INFO_TYPE.IN_LINE);
/* THE INPUT SUBROUTINE CALLS INPUTR WHICH IS USED TO READ IN

ALL INFORMATION FROM THE SCREEN AND DETERMINE THE DATA TYPE.

oo10סס00

00000020
00000030
oo040סס0

o00ooo50
oo0060סס

00000070
o00ooo80
00000090
00000100
oo110סס0

00000120
oo130סס0

FLOAT) ;

CHAR(4) .
CHAR(80) VAR.
FLOAT.
FLOAT;

CHAR(80) VAR. FLOAT.

*/
OCL INFO TYPE

IN LINE
UP-LIMIT
LOW LIMIT

OCL I NPUTR 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 FOREGROUNO HARDCOPy····
DSNAME-U11236C.K2.CNTL (I NPUTR

INPUTR: PROC(INFO TYPE.IN LINE. LOW LIMIT.UP LIMIT);
/* THE INPUT SUBROUTINE IS USED TO-REAO IN ALL INFORMATION

FROM THE SCREEN ANO DETERMINE THE DATA TYPE. (CALLS DATATP)
-/
/ ..••.......•.••......•........................... /
/* %INCLUOE REQUIRES COMPLETE FILE NAME. */
%INCLUoE 'B:EXTVAR.PLI':
/ .............................•................... /

oCL INFO TYPE CHAR( 4),
IN LINE CHAR(BQ) VAR,
UP-LIMIT FLOAT,
LOW LIMIT FLOAT,
TEMP NUM FLOAT,
TEMP-TYPE CHAR( 4),
COMPLETE BIT( 1), /* TRUE */
DB LANK ENTRY(CHAR(80) VAR) RETURNS(CHAR(80) VAR),
oATATP ENTRY(CHAR(80) VAR, CHAR(4»;

COMPLETE - 'l'B:
DO WHILE(COMPLETE);

GET FILE(CRT) EoIT(IN LINE) (A);
IN LINE - DBLANK(IN LINE);
IF-IN LINE - 'EXIT'-THEN STOP;
CALL DATATP(IN LINE,TEMP TYPE);
IF INFO TYPE*'CHAR' THEN-COMPLETE - '0'8;
ELSE IF-INFO TYPE*'NUM ' THEN DO;

IF TEMP TYPE * 'INT ' I TEMP TYPE - 'REAL' THEN DO;
TEMP NUM - IN LINE; -
IF LOW_LIMIT; TEMP_NUM I TEMP_NUM > UP_LIMIT THEN

PUT FILE(SCREEN) EoIT(
'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 - 'O'B;
END; .
ELSE

PUT FILE(SCREEN) EoIT(
'INCORRECT RESPONSE, YOUR ANSWER MUST BE NUMERICAL.'.
'REENTER, ') (2(SKIP,A»;

END;
ELSE IF INFO TYPE-'REAL' THEN DO:

IF TEMP TYPE - 'INT ' I TEMP_TYPE - 'REAL' THEN DO;
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) EoIT(
'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

PUT FILE(SCREEN) EDIT
('INCORRECT RESPONSE. YOUR ANSWER MUST BE A REAL NUMBER.'.

'REENTER ,,) (2(SKIP.A»;
END;
ELSE IF INFO_TYPE*'INT' THEN DO;

IF TEMP TYPE ~- 'INT ' THEN
PUT FILE(SCREEN) EOIT(

'INCORRECT RESPONSE. YOUR ANSWER MUST BE AN INTEGER
'(NO OECIMAL) REENTER ") (2(SKIP.A»;

ELSE DO;
TEMP_NUM - IN_LINE:
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00000010
00000020
00000030
00000040
00000050
00000060
00000070
OOOOOOBO
00000090
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
000001BO
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
000002BO
000002~0

00000300
00000310
00000320
00000330
00000340
00000350
00000360
00000370
00000380
00000390
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
000004BO
00000490
00000500
00000510
00000520
00000530
00000540
00000550
00000560
00000570
00000580
00000590
00000600
00000610
00000620



IF LOW_LIMIT> TEMP_NUM I TEMP_NUM > UP_LIMIT THEN
PUT FILE(SCREEN) .DIT(

'INCORRECT RESPONSE, YOUR ANSWER MUST BE FROM' ,LOW_LIMIT,
'TO " UP LI MIT ,
'REENTER-: ,) (A,F(6),SKIP,A,F(6l,SKIP,A);

ELSE COMPLETE - 'O'B;
END:

END;
ELSE IF INFO TYPE-'ANS ' THEN 00;

IF TEMP TYPE ~- 'ANS ' THEN
PUT FILE(SCREEN) EOIT(

'INCORRECT RESPONSE, YOUR ANSWER MUST BE 'YES' OR 'NO",
'REENTER :'J (2(SKIP,A»:

ELSE 00;
COMPLETE - 'O'B;
IN LINE - SUBSTR(IN LINE, 1,1);

ENO;- -
END;
ELSE SIGNAL ERROR;

ENO;
END;
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00000630
00000640
00000650
00000660
00000670
00000680
00000690
00000700
00000710
00000720
00000730
00000740
00000750
00000760
00000770
00000780
00000790
00000800
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00000820
00000830



•••• T50 FOREGROUND HARDCOPy····
OSNAME-U11236C.K2.CNTL (MTRXEO

oo010סס0

"/00000020
"/00000030
"/00000040
"/00000050
-/o00ooo60
oo070סס0/"

"/o00ooo80
OO090סס0/"

oo100סס0;"

"/00000110
"/00000120
"/00000130 .
";00000140
"/00000150
oo160סס0/"

oo0170סס/"

"/00000180
"/00000190
"/00000200
oo210סס0/"

oo220סס0;"

";00000230
"/00000240
oo250סס0;"

OO0260סס/"

oo270סס0/"

oo280סס0/"

"/00000290
oo0300סס

00000310
00000320
oo0330סס

oo340סס0

oo350סס0

oo360סס0

oo370סס0

oo380סס0

00000390
oo400סס0

oo410סס0

00000420
oo430סס0

oo440סס0

oo450סס0

oo460סס0

oo470סס0

oo480סס0

oo0490סס

00000500
00000510
oo520סס0

oo530סס0

oo540סס0

oo550סס0

oo560סס0

oo570סס0

oo580סס0

oo590סס0

00000600
00000610
oo620סס0

, ) ,

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, USED FOR RIGHT
uUSTIFICATION.

OUTPUT FILE TO THE SCREEN.
INPUT FILE FROM THE SCREEN.

MATRXEO IS A LINE ORIENTED MATRIX EDITOR.

PARAMETERS IN:
MATRIX -------
COL SIZE
ROW-SIZE
FMT:SIZE ------

GLOBAL VARIA8LES:
SCREEN -------.
CRT -----------

MTRXEO: PROC(MATRIX,COL_SIZE,ROW_SIZE,FMT_SIZE);
/
/
/
/
/"
/"
/"
/"
/"
/"
/"
/"
/"
/"
/" INTERNAL VARIABLES:
/" START_COL CURRENT POINTER ON START OF SHOWN MATRIX.
/- END COL CURRENT POINTER ON END OF SHOWN MATRIX.
/" START ROW CURRENT POINTER ON START OF SHOWN MATRIX.
/" END ROW CURRENT POINTER ON END OF SHOWN MATRIX.
;" CHAR_TYP PARAMETER THAT RETURNS THE TYPE OF VARABLE
;" PASSED TO "OATATYP" (EX: CHAR,INT,REAL)
/" CURRENT_ROW -- CURRENT POINTER ON THE ROW CURRENTLY BEING
;" WORKED ON.
/" NUMBER TEMPORARY VARIABLE.
;" ANSWER TEMPORARY VARIABLE.
/- I COUNTER
/" u COUNTER
/"
/ •••••••••• *•••••••••••••••••••••••••••••••••••••• /

/" %INCLUOE REQUIRES COMPLETE FILE NAME. "/
%INCLUOE 'B:EXTVAR.PLI';
/ .....•...............••.......•....•..•.........• /

OCL MATRIX(NX LMT,NY LMT) CHAR(4) VAR,
COL SIZE - - FIXED BIN,
ROW·SIZE FIXED BIN,
FMT-SIZE FIXED BIN,
START_COL FIXED BIN,
START ROW FIXED BIN,
END COL FIXED BIN.
END-ROW FIXED BIN,
CURRENT ROW FIXED BIN,
I - FIXED BIN,
u FIXED BIN,
NUMBER OF FIELDS FIXED BIN,
CHAR TYP - CHAR( 4) ,
NUMBER CHAR(80) VAR,
ANSWER CHAR(80) VAR,
8AO INFO CHAR(80) VAR,
TEMP CHAR(80) VAR,
BLANKS CHAR(20) STATIC INIT('
C FLAG BIT( 1);

OCL OSLANK ENTRY (CHAR(80) VAR) RETURNS(CHAR(80) VAR),
OATATP ENTRY (CHAR(80) VAR,CHAR(4»),
INPUT ENTRY (CHAR(4),CHAR(80) VAR);

START COL-1:
START-ROW-1 :
END_COL-O:
END ROW-O'
CURRENT ROW*l;
1-1; -
";-1 :
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IF SUBSTR(ANSWER,1,l) - '-' THEN DO;
/-
/- -PEAL- OFF FIRST SET OF CHARACTERS ANO OETERMINE IF THEY ARE

GET FILE(CRT) EDIT(ANSWER)(A);
ANSWER - DBLANK(ANSWER);

THE FOLLOWING CHECKS TO SEE IF THE OATA PASSED TO THE MATRIX
EOITOR IS OF THE CORRECT FORMAT IF NOT IT CORRECTS IT.

oo630סס0

00000640
-/00000650
OO660סס0/'

-/OCOOC670
-/OCOOC6BO

OCOOC690
OCOOC7OO
00000710
00000720
OCOOC730
OCOOC740
OCOOC750
00000760
oo770סס0

OCOOC780
oo0790סס

-/00000800
oo0810סס/-

'/00000820
OCOOC830

-/OCOOC840
oo850סס0/-

-/00000860
-/OCOOC870
oo0880סס

OCOOC890
OCOOC9OO
00000910
oo0920סס

OCOOC930
OCOOC940
oo950סס0

oo0960סס

OCOOC970
OCOOC980
OCOOC990

oo1000סס/-

oo1010סס/-

oo1020סס/-

oo1030סס

00001040
oo1050סס

oo1060סס

'/00001070
oo1080סס/-

oo1090סס/-

oo1100סס

oo1110סס/-

oo1120סס/-

oo1130סס/-

oo1140סס

'/00001150
oo1160סס/-

oo1170סס/-

oo1180סס/-

oo1190סס/-

oo1200סס

oo1210סס

oo1220סס/-

oo1230סס/-

oo1240סס/-

oo1250סס/-

oo1260סס

oo1270סס/-

oo1280סס/-

BLANKS

COL SIZE < 3 I /' OR '/
ROW:SIZE < 3 /, OR ,/
FMT SIZE < 1 THEN DO;
PUT-FILE(SCREEN) EDIT

(' •••••• ERROR MATRIX TO BE EDITED HAS:'.
NO COLUMNS, ANO OR,',
NO ROWS, AND OR,',
NO LENGTH.'.

ENDING ON ERROR.') (SKIP(2),5(A,SKIP»;

ENTER LOOP TO REAO FROM SCREEN AND INTERPRET COMMANDS.

READ THE UPDATEO LINE OR COMMAND FROM THE SCREEN, REMOVE
ANO UPCASE LOWER CASE LETTERS.
REMOVE CARRIAGE RETURN, LINE FEEO IF MICRO VERSION.

SET INITIAL CONDITIONS FOR END OF COLUMN AND ENO OF ROW.

THE FOLLOWING SETS UP FOR 80 COLUMN TERMINALS.

/-
/- DETERMINE IF THE LINE THAT WAS ENTERED IS AN UPOATED ROW OR
/- A COMMAND,
/-

''',..ATRXED''
RETURN;

END ;
/
/,
/,

NUMBER_OF_FIELDS - 72./FLDAT(FMT_SIZE + 1);
/
/,
/,
/,

00 1-1 TO COL SIZE;
DO v-l TO ROW SIZE:

NUMBER - MATRIX(v,I);
NUMBER - DBLANK(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,l,FMT SIZE);

MATRIX(v,Il - NUMBER; -
ENO;

END;
/
/,
/-

IF COL_SIZE> NUMBER_OF_FIELDS THEN ENO_COL - NUMBER_OF_FIELDS;
ELSE END COL • COL SIZE;
IF Row_sIzE > 12 THEN END_ROW - 12;
ELSE END ROW - ROW SIZE;

/* - -
/- WRITE THE INITIAL MATRIX TO THE SCREEN.
/+

CALL WRTSCRN;
/
/,
/,

DO WHILE('1'B);
/
/
/,
/
/-

~UMBER OF FIELOS-O;
C FLAQ';'O";"S:

/- -
/' CHECK FOR ERRORS ON THE THE PARAMETERS PASSED IN AND PRINT
/' ERROR MESSAGES AND RETURN.
/'

IF
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/* A NUMBER OR NOT.
/*

ANSWER' SUBSTR(ANSWER.2);
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;
00 I * START_COL TO END_COL;

NUMBER * PEAL(ANSWER);
/*
/* CHECK TO SEE IF "NUMBER" IS A NUMBER. PAD WITH BLANKS ON LEFT
/* SIDE (IF NECESSARY) AND ENTER IT INTO THE "MATRIX'.
/* IF "NUMBER' IS A CHARACTER THEN LEAVE CURRENT VALUE OF
/* MATRIX(CURRENT_ROW.I) ALONE AND CONTINUE WITH LINE.
/*

CALL OATATP(NUMBER,CHAR TYP);
IF CHAR_TYP • 'INT ' I -I' OR ./

CHAR TYP • 'REAL' THEN DO;
IF LENGTH(NUMBER) < FMT SIZE THEN

NUMBER'SUBSTR(BLANKS,1,
(FMT SIZE-LENGTH(NUMBER») I I NUMBER

IF LENGTH(NUMBER) > FMT SIZE THEN
NUMBER' SUBSTR(NUMBER,l,FMT SIZE);

MATRIX(CURRENT ROW,I) • NUMBER;-
END; -

END;
END;
ELSE DO;

C FLAG· '1'8:
BiD INFO * 'INVALID ROW, OR COMMAND STARTING WITH •••. ';

END; -
END;

/*
/* IF IT IS NOT AN UPDATE ROW THEN CHECK TO SEE IF IT IS NULL
/. IF NOT THEN ASSUME IT IS A COMMAND.
/*

ELSE DO;
IF SUBSTR(ANSWER.1,l) • '.' THEN

ANSWER' OBLANK(SUBSTR(ANSWER,12»;
IF ANSWER • " THEN GO TO LV;

/.
/* "PEAL" OFF THE NEXT CHARACTER STRING AND DETERMINE IF IT IS
/* A COMMAND.
/.

C FLAG. '1'8·
NUMBER*PEAL(ANSWER);
IF NUMBER"E' INUMBER.'EN'INUMBER·'ENO' THEN RETURN;

/*
/. IF THE COMMAND IS SHIFT THEN 'PEAL' OFF THE NEXT CHARACTER
/* STRING AND CHECK TO SEE IF IT IS A NUMBER, IF NOT THEN
/* PROMPT FOR THE COLUMN NUMBER. THEN SET THE START COLUMN.
/.

ELSE IF NUMBER·'s'INUMBER*'SH' INUMBER*'SHI'INUMBER*'SHIF'I
NUMBER*'SHIFT' THEN DO;

NUMBER' PEAL(ANSWER);
CALL OATATP(NUMBER,CHAR_TYP);
IF CHAR TYP • 'CHAR' THEN DO;

PUT FILE(SCREEN) EDIT
('ENTER THE COLUMN NUMBER ;') (SKIP,A):

CALL INPUT(' INT ',NUMBER);
END;
START_COL • NUMBER;
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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
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
00001920
00001930
00001940



ELSE BAO INFO a 'INVALID COMMAND.' ;
ENO: -

/-
/- CHECK TO SEE IF A COMMAND WAS ENTERED

00001950
-/00001960
-/00001970
-/00001980
-/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
oo0023BO
00002390
00002400
00002410
00002420
00002430
00002440
00002450
00002460
00002470
00002480
00002490
00002500
00002510
00002520

-/00002530
-/00002540
-/00002550
-/00002560

00002570
oooo25BO

-/00002590
-/00002600

END;

ELSE IF NUMBERa'H'INUMBERa'HE' !NUMBERa'HEL' INUMBERa'HEL~'
THEN 00;

~UT FILE(SCREEN) EOIT
('MATRIX WINOOW - 12 ROWS, OR NUMBER OF ROWS IN MATRIX

'IF LESS THAN 12. '. 'THE NUMBER OF COLUMNS OE~ENO ON THE
'OATA REQUIREMENTS FOR' ,'EACH MATRIX.')
(SKI~(5),A,A,SKI~,X(5),A,A,SKI~,X(5).A):

~UT FILE(SCREEN) EOIT
('EDITING - TO EOIT THE ~ORTION OF THE MATRIX DIS~LAYEO IN

'THE WINOOW,', 'TY~E THE ASTERISK (-) AND ROW NUMBER, WITH
'A S~ACE BETWEEN THEM.' ,'FOLLOW WITH THE OATA TO BE "
'ENTERED.') (SKI~,A,A,SKI~,X(5),A,A,SKI~,X(5),A,A):

~UT FILE(SCREEN) EDIT .
('USE THE FOLLOWING COMMANOS TO DIS~LAY EDITED DATA "

'AND/OR ADJUST' .'THE MATRIX WINDOW.') (SKI~(2),A,A,SKI~,A);

~UT FILE(SCREEN) EDIT
('SHIFT - USE TO INDICATE FIRST COLUMN OF MATRIX WINOOW.',

'EX: "SHIFT 10" BEGINS MATRIX DIS~LAY WITH COLUMN 10.')
(SKI~,A,SKI~,X(5),A);

~UT FILE(SCREEN) EDIT
('LIST - USE TO INOICATE FIRST ROW OF MATRIX WINDOW. '.

'EX, "LIST 13" BEGINS MATRIX DIS~LAY WITH ROW 13. ,)
(SKI~,A,SKI~,X(5),A);

~UT FILE(SCREEN) EDIT
('ENO - USE TO ENO EOIT OF CURRENT MATRIX DATA.')
(SKI~,A);

~UT FILE(SCREEN) EOIT
('EX: SITUATION - MATRIX WINDOW CURRENTLY BEGINS AT ROW',
'1, COLUMN 1.' ,'TO EDIT THE ELEMENT AT ROW 13, COLUMN',
'10 -', '00 THE FOLLOWING (EACH LINE INDICATES A "
'SE~ERATE COMMAND),','LIST 13', 'SHIFT 10' ,'- 1350.1',
'TO EDIT SEVERAL CONSECUTIVE ELEMENTS ON A ROW, "
'SE~ARATE EACH BY A'. 'COMMA OR S~ACE A5 SHOWN BELOW".
'- 1350.1.50.0 49.S')

(SKI~(2),A,A.SKI~.A.A,SKI~,A,A,3(SKI~,X(5),A),SKI~,A.A.SKI~.

A,SKI~,X(5).A);

C FLAG· 'o's·
END; .

IF NEITHER LIST.LDCATE.SHIFT DR ENO IS FOUND THEN AN ERROR
MSG IS ~RINTED WHEN THE MATRIX IS RESHOWN

IF THE LIST COMMANO IS FOUNO THE SAME ~ROCEOURE IS US EO AS
WITH THE SHIFT COMMANO.

ELSE IF NUMBERa'L'INUMBERa'LI'INUMBERa'LIS' INUMBERa'LIST'
THEN 00:

NUMBER a ~EAL(ANSWER):

CALL OATAT~(NUMBER,CHAR TY~);

IF CHAR TY~ a 'CHAR' THEN 00;
~UT FILE(SCREEN) EOIT

('ENTER THE ROW NUMBER: ,) (SKI~,A);

CALL IN~UT(' INT ',NUMBER);
ENO;
START ROW a NUMBER;

ENO; -

IF THE HEL~ COMMANO IS FOUNO, SHOW HEL~ INFO,
THEN REWRITE SCREEN.

/
/
/
/-

/
/
/
/-

/
I
/
/-
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LV: IF C_FlAG THEN 00;
1* -100002610

00002620
oo2630סס/-

*/00002640
oo2650סס/-

oo2660סס

oo2670סס

00002680
00002690
oo2700סס

oo2710סס

oo2720סס

oo2730סס

oo2740סס/-

oo2750סס/"

-/00002760
oo2770סס

00002780
00002790
00002800
oo2810סס

oo002B20
00002830

oo2840סס/-

-/00002850
oo2860סס/-

oo2870סס/-

oo2880סס/-

-/00002890
oo2900סס

oo2910סס

oo2920סס

oo2930סס

oo2940סס

oo2950סס

oo2960סס

oo2970סס

oo2980סס

oo2990סס

oo3000סס

oo3010סס

oo3020סס

oo3030סס

oo3040סס

oo3050סס

00003060
oo3070סס/-

oo3080סס/-

oo3090סס/-

oo3100סס/-

oo3110סס/"

oo3120סס/-

oo3130סס

oo3140סס

oo3150סס

oo3160סס

oo3170סס

oo3180סס

oo3190סס

oo3200סס

oo3210סס

oo3220סס

oo3230סס

oo3240סס

oo3250סס

oo3260סס

RETURNS(CHAR(BO) VAR);

FOR THE FIRST BLANK AND REMOVES All OF THE
OF IT. IT THEN DEBlANKS THE SHDRTTENED STRING.
THE SHORTTENED STRING AND THE "SKIN" IT

THIS PRDC lOOKS
STRING IN FRONT
IT THEN RETURNS
REMOVED.

END;

DCl STRING CHAR(BO) VAR,
SKIN CHAR(BO) VAR;

DCl DBlANK ENTRY (CHAR(BO) VAR) RETURNS(CHAR(BO) VAR);
STRING" DBlANK(STRING);
IF INDEX(STRING,' ,) - 0 THEN DO;

SKIN " STRING;
STRING· ";
RETURN(SKIN) ;

END;
SKIN" SUBSTR(STRING,1,INDEX(STRING,' ')-1);
SKIN" DBlANK(SKIN);
STRING" SUBSTR(STRING,INDEX(STRING,' ')+1);
STRING" DBlANK(STRING);
RETURN(SKIN) ;

END;

WRTSCRN: PRDC;
I-
I- THE FOllOWING PROCEDURE WRITES THE ARRARY TO THE SCREEN IN
I- THE CORRECT FORMAT FOR THAT TERMINAL IN WHICH THE USER IS
I- WORKING ON
I"
I"

CAll WRTSCRN;
END;
ELSE 1* C FLAG - 'O'B -I

PUT FILE(SCREEN) EDIT('. COMMAND: ') (SKIP(2),A);

DCl I FIXED BIN,
SPACE FIXED BIN,
V FIXED BIN;

SPACE - FlDOR(FlOAT(FMT_SIZE)/2.);
PUT FIlE(SCREEN) EOIT('C 0 l U M N S') (COl(29),A);
IF FMT SIZE"l THEN DO;

PUT FIlE(SCREEN) EDIT
(, ROWS' ,(I DO I"START COL TO END_COL»
(SKIP,A,40(F(2»): -

DO I"START ROW TO END ROW;
PUT FIlETSCREEN) EOIT

(, -',I,(MATRIX(I,v) DO v"START COL TO END_COL»
(SKIP,A,F(2),X(2),40(A(2»):

END;

IF START COL < 1 THEN START COL - 1;
IF START:COl > COL_SIZE THEN START_COL - COL_SIZE
ENO_COl - START_COL + NUMBER_OF_FIElOS - 1;
IF ENO COL> COL SIZE THEN ENO COL - COL SIZE;
IF START ROW < I-THEN START ROW - 1; -
IF START-ROW > ROW SIZE THEN START ROW - COL SIZE
END ROW ;' START ROW + 11; - -
IF ENO_ROW > ROW_SIZE THEN ENO_ROW - ROW_SIZE;

I-
I- REWRITE THE MATRIX ON THE SCREEN ANO RESET COMMANO FLAG
I-

PEAL: PRDC(STRING)
I
I
I
I
I
I-

1*
I- SET START_COl,START_ROW,ENO_COl,ENO_ROW TO THERE VAllO VALUES
1*
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END,
ELSE IF FMT SIZE-3 THEN DO,

PUT FILE(SCREEN) EDIT
(, ROWS' ,(I DO I-START COL TO ENO_COL))
(SKIP,A,X(1),40(F(2),X(2»),

DO I-START ROW TO END ROW,
PUT FILETSCREEN) EDIT

(, .' ,I,(MATRIX(I,J) DO J-START_CDL TO END_COL»)
(SKIP,A,F(2),X(2),40(A(4»);

END,
END,
ELSE j' FMT SIZE-4 oj DO,

PUT FILE(SCREEN) EDIT
(, ROWS' ,(I DO I-START COL TO END_COL»
(SKIP,A,X(2),40(F(2),X(3»),

DO I-START ROW TO ENO ROW;
PUT FILETSCREEN) EDIT

(, -, ,I,(MATRIX(I.J) DO J-START COL TO END_COL»
(SKIP,A,F(2),X(2),40(A(5»), -

END,
ENO,
PUT FILE(SCREEN) EDIT(

'REMEMBER TO HIT ENTER AFTER VOU CHANGE EACH LINE.',
'COMMANCS ARE: SHIFT,LIST,HELP,END')
(2(SKIP,A»,

PUT FILE(SCREEN) EDIT(BAO INFO) (SKIP,A),
PUT FILE(SCREEN) EDIT('. COMMANO : ') (SKIP,A),
C FLAG· 'O'S·
eio INFO. "~

END' 
END,
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00003270
000032BO
00003290
oo3300סס

oo3310סס

00003320
00003330
00003340
00003350
00003360
00003370
oo3380סס

oo3390סס

00003400
00003410
00003420
oo3430סס

oo3440סס

oo3450סס

oo3460סס

oo3470סס

oo3480סס

00003490
00003500
00003510
00003520
oo3530סס

00003540
oo3550סס

oo3560סס

00003570



•••• TSO FOREGROUND HARDCOPy····
OSNAME·UI1236C.K2.CNTL (SUBFIL

oo010סס0

o00ooo20
o00ooo30
o00ooo40
ooooooSO
o00ooo60
oo070סס0

OOOOOOSO
o00ooo90
00000100
00000110
oo120סס0

oo130סס0

00000140
000001 SO
00000160
oo170סס0

000001S0
oo0190סס

oo200סס0

oo210סס0

00000220
oo0230סס

00000240
OOO002S0
oo260סס0

oo270סס0

000002S0
oo290סס0

oo300סס0

oo310סס0

oo320סס0

oo330סס0

oo340סס0

000003S0
oo360סס0

oo370סס0

000003S0
oo390סס0

oo400סס0

oo410סס0

oo420סס0

oo430סס0

·oo440סס0

oo450סס0

oo460סס0

oo470סס0

000004S0
oo490סס0

OOOOOSoo
oo510סס0

oo520סס0

oo530סס0

oo540סס0

000005S0
OOOOOS60
OOOOOS70
000005S0
oo590סס0

00000600
00000610
00000620

VAR) ;

(COL( 1) ,A(SO»;

EDIT(TITLE) (CDL( 1),A(SO»;
EDIT(NTIM(I),NPMP,NX,NY,NPMAX,NPNT(I),NITP(1),
NUMDSS,ITMAX(I),NREC(I),NPTPND,NCDDES,
NPNTMV(I),NPNTVL(I),NPNTO(1),NPDELC(I),NPNCHV(1»

(CDL(I),17(A(4»);
EDIT(PINT(I).TDL.PDRDS,BETA.S.TIMX(l),TINIT( I),

XDEL,YDEL.DLTRAT.CELDIS.ANFCTR)
(CDL(1),12(A(S»));
EDIT(NDECAY,NSDRB,OCYTIM.DENROC,SORBOR.SORBST,
SORBAL)(COL(I).2(A(S»,S(A(10»);

EOIT(ISOLV,IHEAD.FCON.TP,BTM)(COL(1),S(A(4»);

EOIT(INPT THCK.FACT THCK)
(COL(1),A(I),A(10»;

IF INPT THCK ~. 0 THEN DO;
I • DSLANK(NX);

END;
PUT FILE(SYSUT4) EDIT(INPT VPRM,FACT VPRM)

(COL(1),A(1),A(10»;
IF INPT VPRM ~. 0 THEN 00;

I • DSLANK( NX);
.J • DSLANK(NY);
DO K*1 TO v;

PUT FILE(SYSUT4) EDIT(VPRM(K,1» (COL(I).A(4»;
DO L'2 TO I;

PUT FILE(SYSUT4) EDIT(VPRM(K,L» (A(4»;
ENO;

END;
END;
PUT FILE(SYSUT4)

PUT FILE(SYSUT4)

PUT FILE(SYSUT4)

OCL COUNT
TEMP NUMI
TEMP-NUM2
I -
.J
K
L
COUNT1

OCL OS LANK ENTRY (CHAR(SO) VAR)
DO 1'1 TO 16;

PUT FILE(SYSUT4) EDIT(.JCL(I»
END;
PUT FILE(SYSUT4)
PUT FILE(SYSUT4)

PUT FILE(SYSUT4)
COUNT • 0:
TEMP NUMI • DBLANK(NUMOBS);
00 WHILE(COUNT < TEMP NUM1);

COUNT. COUNT +1; -
PUT FILE(SYSUT4) EDIT(IXOBS(COUNT),IYOBS(COUNT»

(COL(1).2(A(2»);
END;
COUNT • 0:
TEMP NUM1 • DBLANK(NREC(I»;
DO WHILE(COUNT < TEMP NUM1);

COUNT • COUNT + 1; -
PUT FILE(SYSUT4) EDIT(IX(I,CDUNT),IY(I,CDUNT),

REC(1.COUNT),CNRECH(1,CDUNT»
(CDL(I),2(A(2»,2(A(S»);

SUBFlL: PROC;
j' THE SUBFILE SUBROUTINE IS USEO TO WRITE THE OATA TO THE

INPUT DATA SET FOR IBM 30S1.
oj
/** ••••••••••••••••••••••••••••••••••••••••••••••• /
j' %INCLUDE REOUIRES COMPLETE FILE NAME. 'j
%INCLUOE 'S:EXTVAR.PLI';
1·················································/

FlXEO SIN.
FIXEO BIN,
FlXEO SIN,
FlXEO BIN,
FlXEO SIN,
FIXEO BIN,
FIXEO BIN,
FIXEO SIN;
RETURNS(CHAR(SO)
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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
00000910
00000920
00000930
00000940
00000950
00000960
00000970
00000980
00000990
00001000
00001010
00001020
00001030
00001040
00001050
00001060
00001070
00001080
00001090
00001100
00001110
00001120
00001130
00001140
00001150
00001160
00001170
00001180
00001190
00001200
00001210
00001220
00001230
00001240
00001250
00001260
00001270
00001280

EDIT(INPT NOOEIO,FACT NODEID)
(CDl(l),A(l),A('O»; -

IF INPT NODEID ~- 0 THEN DO;
I - DBlANK(NX);
J - DBlANK(NY);
DO K-l TO J;

PUT FIlE(SYSUT4) EDIT(NDDEID(K,l» (CDl(l),A(l»);
DO L-2 TO I:

PUT FIlE(SYSUT4) EDIT(NDDEID(K,l» (A(l»;
END;

END;
END;
COUNT - 0;
TEMP_NUMl - DBlANK(NCDDES);
DO WHIlE(COUNT < TEMP NUM1);

COUNT - COUNT + 1: -
PUT FIlE(SYSUT4) EDIT(ICDDE(COUNT) ,FCTR1(CDUNT) ,FCTR2(CDUNT) ,

FCTR3(COUNT),DVERRD(CDUNT»
(COl ( , ) ,A (2) , 3 (A ( 10) ) ,A( 2 ) ) ;

END;
PUT FIlE(SYSUT4) EDIT(INPT CDNC,FACT CDNC)

(CDl('),A(1),A(10»;
IF INPT CONC ~- 0 THEN DO;

I - DBlANK(NX):
J - DBlANK(NY):
00 K-1 TO u;

PUT FIlE(SYSUT4) EDIT(CDNC(K,'» (CDl(1),A(4»;
DO l-2 TO I;

PUT FIlE(SYSUT4) EDIT(CONC(K,l» (A(4»;
END;

END;
END;
COUNT • 1
TEMP_NUMl - DBlANK(NPMP);

EDIT(INPT RECH,FACT RECH)
(COl(l),A(l),A('O»;

IF INPT ~ECH ~. 0 THEN 00;
I - OBlANK(NX);
J - OBlANK(NY);
DO K-1 TO v;

PUT FIlE(SYSUT4) EDIT(RECH(K,1» (COl(1),A(4»;
00 l-2 TO I;

PUT FIlE(SYSUT4) EDIT(RECH(K,l» (A(4»;
END;

END;
END;
PUT FIlE(SYSUT4)

J • DBlANK( NY) :
DO K-1 TO J:

PUT FIlE(SYSUT4) EDIT(THCK(K,1) (COl(1),A(3»;
DO l-2 TO I;

PUT FIlE(SYSUT4) EOIT(THCK(K,l» (A(3»;
END;

END;
END;
PUT FIlE(SYSUT4) EDIT(INPT WT,FACT WT)

(CDl( 1) ,A(') ,A( 10);
IF INPT WT ~- 0 THEN DO;

I - DBlANK( NX) :
J - DBlANK( NY) ;
DO K-1 TO J;

PUT FIlE(SYSUT4) EDIT(WT(K,l» (CDl(1),A(4»;
DO l-2 TO I;

PUT FIlE(SYSUT4) EDIT(WT(K,l» (A(4»;
END;

END;
END;
PUT FIlE(SYSUT4)
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00 WHILE(COUNT < TEMP NUM1);
COUNT' COUNT + 1; -
PUT FILE(SYSUT4) EOIT(ICHK(COUNT-1» (COL(1),A( ,»:
IF ICHK(COUNT-1) • 1 THEN 00;

PUT FILE(SYSUT4) EOIT(NTIM(COUNT) ,NPNT(COUNT) .NITP(COUNT),
ITMAX(COUNT). '
NREC(COUNT),NPNTMV(COUNT),NPNTVL(COUNT),
NPNTO(COUNT),NPOELC(COUNT),NPNCHV(COUNT),
PINT(COUNT),TIMX(COUNT),TINIT(COUNT»

(COL( 1) ,10(A(4» ,3(A(5»):
COUNT 1 • 0;
TEMP_NUM2 • OBLANK(NREC(COUNT»;
00 WHILE(COUNT1 < NREC(COUNT»;

CQUNT1 • CQUNT1 + 1;
PUT FILE(SYSUT4) EOIT(IX(COUNT,COUNT1),IY(COUNT,COUNT1),

REC(COUNT,COUNT1),CNRECH(COUNT,COUNT1»
(COL(1),2(A(2»,2(A(S»));

END;
ENO;

ENO;
CLOSE FILE(SYSUT4);

ENO;
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00001300
oo1310סס
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0000'330
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00001350
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oo1400סס
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•••• T50 FOREGROUND HARDCOPy····
DSNAME"U11236C.K2.CNTl (SUBFIlM

oo10סס00

oo020סס0

o00ooo30
00OCOO40
o00ooo50
o00ooo60
o00ooo70
o00ooo80
o00ooo90
oo100סס0

oo110סס0

00000120
oo130סס0

00000140
OOCOO150
oo160סס0

oo170סס0

0c000180
oo190סס0

00000200
OOCOO210
00000220
oo230סס0

00000240
00000250
oo260סס0

oo270סס0

oo280סס0

00000290
oo300סס0

oo310סס0

oo320סס0

oo330סס0

oo340סס0

00000350
oo360סס0

oo370סס0

000003BO
oo390סס0

oo400סס0

oo410סס0

oo420סס0

oo430סס0

00000440
oo450סס0

00000460
00000470
000004BO
oo490סס0

oo500סס0

oo510סס0

OOOOOS20
oo530סס0

oo540סס0

oo550סס0

oo560סס0

oo570סס0

000005BO
oo590סס0

00000600
oo610סס0

oo620סס0

EDIT(INPT THCK,FACT THCK)
(COl(1),A(1),A(10»;

IF INPT THCK -" 0 THEN DO;
I " OBlANK(NX);
J " OBLANK(NY);
DO K-1 TO u;

PUT FIlE(SYSUT4) EOIT(THCK(K,1» (COl(I),A(3»;

END;
PUT FIlE(SYSUT4) EDIT(INPT VPRM,FACT VPRM)

(CDl( \) ,A(\) ,A( 10));
IF INPT VPRM -" 0 THEN 00;

I • DBLANK(NX);
J " OBLANK(NY);
00 K-1 TO ..J;

PUT FIlE(SYSUT4) EDIT(VPRM(K,1» (COl(1),A(4»;
DO L"2 TO I;

PUT FIlE(SYSUT4) EOIT(VPRM(K,L» (A(4»;
END;

END;
END;
PUT FIlE(SYSUT4)

END;
COUNT • 0:
TEMP NUM1 " DBLANK(NREC(1»;
DO WHILE(COUNT < TEMP NUM1);

COUNT " COUNT + 1; -
PUT FILE(SYSUT4) EDIT(IX(I,CDUNT),IY(1,CDUNT),

REC(1,CDUNT),CNRECH(1,COUNT»
(CDl(1),2(A(2»,2(A(8»);

SUBFIlM: PROC;
/" THE SUBFIlE SUBROUTINE IS USED TO WRITE THE DATA TO THE

INPUT DATA SET ON MICROCOMPUTER.
"j
/ ••••••••••••••••••••••• * •• * •••••••••••••••••••••• /

/" %INClUOE REQUIRES COMPLETE FILE NAME. *j
%INCLUOE 'B:EXTVAR.PlI';
/ ••••••••••••••••••• * ••••••••••••••••••••••••••••• /

DCl COUNT FIXED BIN,
TEMP NUM1 FIXED BIN,
TEMP-NUM2 FIXED BIN,
I - FIXED BIN,
J FIXED BIN,
K FIXED BIN,
L FIXED BIN,
COUNT 1 FIXED BIN;

DCl DBlANK ENTRY (CHAR(80) VAR) RETURNS(CHAR(80) VAR);
PUT FIlE(SYSUT4) EDIT(TITlE) (CDl(1),A(80»;
PUT FILE(SYSUT4) EDIT(NTIM(I),NPMP,NX,NY,NPMAX,NPNT(1),NITP(1),

NUMDBS,ITMAX(I),NREC(1),NPTPND,NCDDES,
NPNTMV(1),NPNTVl(1),NPNTD(1),NPDElC(1),NPNCHV(1»

(COl(1),17(A(4»);
PUT FIlE(SYSUT4) EDIT(PINT(1),TDl,PDRDS,BETA,S,TIMX(1),TINIT(1),

XDEL,YDEl,DlTRAT,CELDIS,ANFCTR)
(COl(1),12(A(S»);

PUT FILE(SYSUT4) EDIT(NOECAY,NSORB,OCYTIM,OENROC,SORBQR,SORBST,
SORBAL)(COL(1),2(A(S»,S(A(10»);

PUT FIlE(SYSUT4) EOIT(ISOlV,IHEAO,FCON,TP,BTM)(COl(1),5(A(4»);
COUNT • 0:
TEMP NUM1 " OBlANK(NUMOBS);
00 WHILE(COUNT < TEMP NUM1);

COUNT • COUNT -+- 1; -
PUT FILE(SYSUT4) EDIT(IXDBS(COUNT),IYDBS(CDUNT»

(CDl(I),2(A(2»);
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oo0630סס

OOC00640
00000650
oo0660סס

OOOOC670
000006BO
OOOOC690
oo700סס0

oo710סס0

oo720סס0

oo730סס0

oo740סס0

00000750
00000760
00000770
00000780
00000790
00000800
00000810
00000820
oo830סס0

oo840סס0

00000850
00000860
00000870
00000880
00000890
oo900סס0

00000910
00000920
oo930סס0

oo940סס0

00000950
00000960
oo0970סס

000009BO
oo990סס0

oo1000סס

00001010
oo1020סס

oo1030סס

oo1040סס

oo1050סס

00001060
00001070
00001080
oo1090סס

oo1100סס

oo1110סס

oo1120סס

oo1130סס

oo1140סס

00001150
00001160
oo1170סס

oo1180סס

oo1190סס

oo1200סס

oo1210סס

oo1220סס

oo1230סס

oo1240סס

oo1250סס

oo1260סס

oo1270סס

oo1280סס

EDIT(THCK(K,I.) (A(3»);

EDIT(INPT NODEID.FACT NODEID)
(CDI.(n.ATn,A(10»; -

IF INPT NDDEID ~- 0 THEN DO;
I - DBLANK (NX) ;
J - DBLANK(NY);
DO K-l TO J;

PUT FII.E(SYSUT4) EDIT(NODEID(K.1» (COI.(1),A(1»;
DO 1.-2 TO I:

PUT FII.E(SYSUT4) EOIT(NOOEIO(K,L» (A(1»;
END;

END;
END:
COUNT • 0;
TEMP NUMI - OBLANK(NCOOES);
DO WHII.E(COUNT < TEMP NUM1);

COUNT • COUNT + 1; -
PUT FILE(SYSUT4) EDIT(ICODE(COUNT),FCTR1(COUNT),FCTR2(COUNT),

FCTR3(COUNT),OVERRO(COUNT»
(COL(1),A(2),3(A(10»,A(2»:

END:
PUT FILE(SYSUT4) EDIT(INPT CONC,FACT CONC)

(COI.(1),AT,).A(10»;
IF INPT CDNC ~- 0 THEN DO:

I - DBI.ANK(NX):
J - DBLANK(NY):
DO K-l TO J;

PUT FILE(SYSUT4) EOIT(CONC(K,l» (CDL(1),A(4»:
DO 1.-2 TO I:

PUT FILE(SYSUT4) EDIT(CONC(K.L» (A(4»;
END;

END:
END;
COUNT • 1
TEMP NUMI - OBLANK(NPMP):
00 wHILE(COUNT < TEMP NUM1):

COUNT • COUNT + 1; -
PUT FILE(SYSUT4) EOIT(ICHK(COUNT-l)) (COL(n,A(t));

EDIT(INPT RECH,FACT RECH)
(CDI.( 1) ,AT,) ,A( 10));

IF INPT RECH ~. 0 THEN DO:
I - DBI.ANK(NX);
J - DBI.ANK(NY);
DO K-1 TO u;

PUT FII.E(SYSUT4) EDIT(RECH(K,I» (CDI.(1),A(4»;
00 1..-2 TO I;

PUT FII.E(SYSUT4) EDIT(RECH(K,I.» (A(4»;
END;

END;
END;
PUT FILE(SYSUT4)

EDIT(INPT WT,FACT WT)
(CDI.(1),AT'),A(10»;

IF INPT WT ~- 0 THEN DO;
I - DBI.ANK(NX);
J - DBI.ANK(NY);
00 K-1 TO v:

PUT FII.E(SYSUT4) EDIT(WT(K.l» (COI.(1),A(4»;
DO 1.-2 TO I;

PUT FII.E(SYSUT4) EDIT(WT(K,I.» (A(4»;
END;

END;
END;
PUT FII.E(SYSUT4)

DO 1.-2 TO I;
PUT FII.E(SYSUT4)

END;
END;

END;
PUT FII.E(SYSUT4)
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IF ICHK(COUNT-l) • 1 THEN 00;
PUT FILE(SYSUT4) EDIT(NTIM(COUNT),NPNT(COUNT),NITP(COUNT),

ITMAX(COUNT) ,
NREC(COUNT),NPNTMV(COUNT),NPNTVL(COUNT).
NPNTD(COUNT) ,NPOELC(COUNT) ,NPNCHV(COUNT) ,
PINT(COUNT).TIMX(COUNT),TINIT(COUNT»

(COL(1),10(A(4»,3(A(5»);
COUNT1 • 0:
TEMP NUM2 • DBLANK(NREC(COUNT»;
00 WHILE(COUNT1 < NREC(COUNT»;

COUNT 1 • COUNT1 + 1;
PUT FILE(SYSUT4) EOIT(IX(COUNT,COUNT1),IY(COUNT.COUNT1),

REC(COUNT,COUNT1),CNRECH(COUNT.COUNT1»
(COL(1),2(A(2»,2(A(8»);

ENO;
ENO;

ENO:
CLOSE FILE(SYSUT4);

END;
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00001300
00001310
0c001320
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OOOC1340
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0c001360
OOOC1370
0c001380
OOC01390
0c0014oo
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*.*. TSO FOREGROUND HARDCOPY •• *.
DSNAMEoU11236C.K2.CNTL (EXTVAR

%REPLACE NX LMT BY 20.
NY-LMT BY 20.
PMP LMT BY 20.
NR LMT BY 50,
NC-LMT BY 10,
DBS LMT BY 5;

jO CARD 1 oj
DCL TITLE
j* CARD 2 *j
DCL NTlM(PMP LMT)

NPMP -
NX
NY
NPMAX
NPNT( PMP LMT)
NlTP(PMP-LMT)
NUMDBS 
lTMAX(PMP LMT)
NREC(NR d:iT)
NPTPND 
NCODES
NPNTMV(PMP LMT)
NPNTVL(PMP-LMT)
NPNTD(PMP LMT)
NPDELC (PMP LMT)
NPNCHV(PMP-LMT)

/. CARD 3 */ 
DCL PlNT(PMP LMT)

TDL -
POROS
BETA
S
TIMX (PMP LMT)
TINlT (PMP LMT)
XDEL -
YOEL
DLTRAT
CELDlS
ANFCTR

j* CARD 4 *j
DCL NDECAY

NSDRB
DCYTlM
DENRDC
SDRBOR
SDRBST
SDRBAL

j* CARD S oj
DCL lSDLV

lHEAD
FCDN
TP
BTM

jo END OF CARD S oj
DCL lXDBS(DBS LMT)

lYDBS(DBS:LMT)
lX(PMP_LMT,NR_LMT)
IY(PMP LMT.NR LMT)
REC(PMP_LMT.NR_LMT)
CNRECH(PMP_LMT.NR_LMT)
INPT VPRM
FACT:VPRM

CHAR(8D) 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(5) EXTERNAL.
CHAR(S) EXTERNAL.
CHAR(5) EXTERNAL.
CHAR(5) EXTERNAL.

CHAR(S) EXTERNAL,
CHAR(S) EXTERNAL,

CHAR(5) EXTERNAL.
CHAR(5) EXTERNAL,
CHAR(5) EXTERNAL.
CHAR(S) EXTERNAL.
CHAR(S) EXTERNAL;

CHAR(S) EXTERNAL.
CHAR(S) EXTERNAL.
CHAR(10) EXTERNAL.
CHAR(10) EXTERNAL,
CHAR(10) EXTERNAL.
CHAR(10) EXTERNAL,
CHAR(10) EXTERNAL;

CHAR(4) EXTERNAL,
CHAR(4) EXTERNAL,
CHAR(4) EXTERNAL.
CHAR(4) EXTERNAL.
CHAR(4) EXTERNAL;

CHAR(2) EXTERNAL.
CHAR(2) EXTERNAL.

CHAR(2) EXTERNAL.
CHAR(2) EXTERNAL.
CHAR(8) EXTERNAL.
CHAR(8) EXTERNAL.

CHAR(1) EXTERNAL.
CHAR(10) EXTERNAL,

1-79

DooOOC1D
DOOOC020
00000030
OOCOOC40
OOOOOCSO
000OOC60
OOCOOC70
OOCOOC80
OOCOOC90
DOOOC1oo
00000110
OOC00120
00000130
00000140
000001 SO
00000160
00000170
00000180
OOC00190
00000200
00000210
00000220
00000230
00000240
DOOOC2S0
DOOOC260
DOOOC270
OOC00280
00000290
00OOC3OO
00000310
DOOOC320
DOOOC330
OOOOC340
DOOOC3S0
DOOOC360
DOOOC370
DOOOC380
DOOOC390
DOOOC400
DOOOC410
DOOOC420
00000430
OOC00440
DOOOC4S0
00000460
DOOOC470
OOOOC480
00000490
DOOOC5oo
DOOOCS10
DOOOC520
DOOOC530
DOOOC540
DOOOC550
DOOOCS60
DOOOC570
OOOOOS80
00000590
00000600
OOCOO610
OOCOO620



VPRM(NX_LMT.NY_LMT) CHAR(4) VAR EXTERNAL. 00000630
INPT THCK CHAR(') EXTERNAL. 00000640
FACT-THCK CHAR( '0) EXTERNAL. 00000650
THCK(NX_LMT.NY_LMT) CHAR(4) VAR EXTERNAL. 00000660
INPT RECH CHAR(I) EXTERNAL. 00000670
FACT-RECH CHAR('O) EXTERNAL. OOOO06S0
RECH(NX_LMT.NY_LMT) CHAR(4) VAR EXTERNAL. 00000690
INPT_NODEID CHAR(') EXTERNAL. 00000700
FACT NOOEID CHAR( 10) EXTERNAL. 000007'0
NODEID(NX_LMT.NY_LMT) CHAR(4) VAR EXTERNAL. 00000720
ICODE(NC_LMT) CHAR(2) EXTERNAL. 00000730
FCTR'(NC LMT) CHAR(10) EXTERNAL. 00000740
FCTR2(NC-LMT) CHAR('O) EXTERNAL. 00000750
FCTR3(NC:LMT) CHAR ( '0) EXTERNAL. 00000760
OVERRD(NC_LMT) CHAR(2) EXTERNAL. 00000770
INPT WT CHAR(1) EXTERNAL. 000007 SO
FACT-WT CHAR(10) EXTERNAL. 00000790
WT(NX_LMT.NY_LMT) CHAR(4) VAR EXTERNAL. OooooSoo
I NPT_CONC CHAR(1) EXTERNAL. 00000S10
FACT CONC CHAR(10) EXTERNAL. 00000S20
CONC(NX_LMT,NY_LMT) CHAR(4) VAR EXTERNAL. OOOOOS30
ICHK(O:PMP_LMT) CHAR(') EXTERNAL; 00000S40

OCL JCL(16) CHAR(SO) VAR EXTERNAL; 00000S50
OCL VERIFY FIXED SIN EXTERNAL; OOOOOS60
DCL SCREEN FILE. 00000S70

CRT FILE. oooOOSSO
SYSUT4 FILE. j" RUN FILE "j 00000S90
JCLF FILE. j" JCL FILE "j 00000900
FILENM CHAR(SO) VAR EXTERNAL; 00000910
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• ••• TSO FOREGROUND HARDCOPY ._-.
DSNAME-U11236C.K2.CNTL (PARMGT

o00ooo10
oo020סס0

oo30סס00

oo40סס00

00000050
oo60סס00

o00ooo70
oo80סס00

o00ooo90
oo100סס0

00000110
oo0120סס

oo130סס0

00000140
00000150
oo160סס0

00000170
oo180סס0

oo190סס0

00000200
oo0210סס

00000220
oo230סס0

00000240
oo0250סס

oo260סס0

00000270
oo0280סס

oo290סס0

oo300סס0

oo310סס0

oo320סס0

oo330סס0

oo340סס0

00000350
oo360סס0

oo370סס0

oo380סס0

00000390
00000400
00000410

, ) ,

VAR) ;

INIT( ,

VAR) ,
VAR,FLOAT,FLOAT);

RETURNS(CHAR(80)
CHAR(80) VAR,
CHAR(80) VAR,
CHAR(loo) STATIC
FIXED BIN;

(CHAR(4),CHAR(80)
(CHAR(4),CHAR(80)

ENTRY
ENTRY

PARMGT; PROC
OCL VAR

VAR1
STR
COUNTER

OCL INPUT
INPUTR

COUNTER - 1 ;
DO WHILE(VAR INFO(COUNTER) ~- ' ,);

PUT FILE(SCREEN) EDIT(VAR INFO(COUNTER» (SKIP,A);
VAR INFO(COUNTER) - "; -
COUNTER. COUNTER + 1;

ENO;
REENTR;

IF LOWER RANGE - UPPER RANGE THEN
CALL INPUT(TYPE,VAR);

ELSE CALL INPUTR(TVPE,VAR,LOWER RANGE,UPPER RANGE);
IF TYPE ~. 'CHAR' & TYPE ~. 'ANS ' THEN 00:-

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

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

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

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

GOTO REENTR;
ENO;

ENO;
IF (VERIFV'l) THEN 00;

PUT FILE(SCREEN) EO IT ('VERIFY (V/N):') (SKIP,A);
CALL INPUT('ANS',VAR1);
IF VAR1~·'Y' THEN 00;

PUT FILE(SCREEN) EDIT ('THEN PLEASE REENTER :')(SKIP,A);
GOTO REENTR;

ENO;
END;
UPPER RANGE - 0;
LOWER-RANGE - 0;
RETURN( VAR);

ENO ;

•

I-81



(KONI
--.- TSO FOREGROUND HARDCOPy····
DSNAMEoU11236C.K2.CNTL

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

8Y' ,
'D.C. KENT, L. LEMASTER, AND J. WAGNER',

FOR' .
, U.S. ENVIRONMENTAL PROTECTION AGENCY')(7(SKIP,A»;

DO WHILE (FLAG ON);
PUT EDIT( 'CHOOSE ACTION: "

1) CREATE NEW DATA',
2) MODIFY EXISTING DATA',
3) END PROGRAM'.

'(ENTER CORRESPONDING NUMBER): 'j
(SKIP(3),A.4(SKIP,A»:

GET EDIT(CHOOSE)(A):
IF CHOOSE 0 '1' THEN CALL CREATE;
ELSE IF CHOOSE 0 '2' THEN CALL UPDATE;
ELSE IF CHOOSE 0 '3' THEN FLAG ON 0 'O'B;
ELSE PUT EDIT('IMPROPER RESPONSE--TRY AGAIN.')(SKIP(2),A);

END;
END: fO I«lNI Of

KONI: PRDC OPTIONS(MAIN);
fO CONTROLLING PROGRAM. CREATES

DCL CHOOSE
FLAG ON

DCL CREATE
UPDATE

PUT EDIT(

JCL FOR IBM 30B1. of
CHAR(l),
BIT(l) STATIC INIT('l'B);
ENTRY.
ENTRY;

o00ooo10
o00ooo20
00000030
o00ooo40
o00ooo50
00000060
o00ooo70
o00ooo80
o00ooo90
oo100סס0

oo110סס0

oo120סס0

oo130סס0

oo140סס0

00000150
oo160סס0

00000170
00000180
00000190
00000200
oo0210סס

oo220סס0

oo230סס0

oo240סס0

oo250סס0

oo260סס0

00000270
00000280
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•• •• "TSO FOREGROUND HARDCOPV ~ •••
OSNAME-U11236C.K2.CNTl (KONIM

MOOIFIEO N.R.C. VERSION',
'OF THE U.S.G.S. SOLUTE TRANSPORT MODEL,',
, VOLUME 2, INTERACTIVE PREPROCESSOR',

BY' .
'D.C. KENT. l. lEMASTER. AND V. WAGNER'.

FOR' .
, U.S. ENVIRONMENTAL PROTECTION AGENCY')(7(SKIP,A»;

DO WHILE (FLAG ON);
PUT EDIT('CHODSE ACTION: '.

1) CREATE NEW DATA',
2) MODIFy EXISTING DATA'.
3) END PROGRAM',

,( ENTER CORRESPONDING NUMBER), ,)
(SKIP(3).A.4(SKIP,A»;

GET EDIT(CHODSE)(A);
IF CHOOSE - '" THEN CALL CREATEM;
ELSE IF CHOOSE - '2' THEN CALL UPDATEM;
ELSE IF CHOOSE - '3' THEN FLAG ON - 'O'B'
ELSE PUT EDIT('IMPROPER RESPONSE--TRY AGAIN.')(SKIP(2).A);

END;
END; /* KONI */

KONI, PROC OPTIONS(MAIN);
/* CONTROllING PROGRAM. CREATES

OCl CHOOSE
FLAG_ON

OCl CREATEM
UPOATEM

PUT EOIT(

vCl FOR MICROCOMPUTER. */
CHAR( 0,
BIT(1) STATIC INIT('1'B);
ENTRY,
ENTRY;

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
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**** T50 FOREGROUND HARDCOPY ****
DSNAME-U11236C.K2.CNTL (KDNID

KONID: PRDC DPTIONS(MAIN):
/- CONTROLLING PROGRAM. CREATES JCL FOR DEC/VAX. */

DCL CHOOSE CHAR(1),
FLAG ON BIT(l) STATIC INIT(' l'B):

DCL CREATED ENTRY,
UPDATED ENTRY:

PUT EDIT(
MODIFIED N.R.C. VERSION'.

'OF THE U.S.G.S. SOLUTE TRANSPORT MODEL,',
, VOLUME 2: INTERACTIVE PREPROCESSOR',

BY' •
'D.C. KENT, L. LEMASTER, AND J. WAGNER',

FOR' .
, U.S. ENVIRONMENTAL PROTECTION AGENCY' )(7(SKIP,A»:

DO WHILE (FLAG ON):
PUT EDIT( 'CHOOSE ACTION: "

1) CREATE NEW DATA',
2) MODIFY EXISTING DATA',
3) END PROGRAM',

'(ENTER CORRESPONDING NUMB£R), ')
(SKIP(3),A,4(SKIP,A»:

GET EDIT(CHOOSE)(A);
IF CHOOSE - '1' THEN CALL CREATED;
ELSE IF CHOOSE - '2' THEN CALL UPDATED:
ELSE IF CHOOSE - '3' THEN FLAG ON - 'O'B:
ELSE PUT EDIT('IMPROPER RESPONSE--TRY AGAIN. ')(SKIP(2),A):

END:
END; /* KONIO */
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oo10סס00

00000020
00000030
00000040
oo50סס00

o00ooo60
00000070
o00ooo80
00000090
oo100סס0

oo0110סס

oo120סס0

00000130
00000140
00000150
oo160סס0

00000170
oo180סס0

00000190
00000200
oo210סס0

oo220סס0

00000230
00000240
oo250סס0

00000260
oo0270סס

oo280סס0



· APPENDIX II

DEFINITION OF SELECTED PLII PROGRAK VARIABLES
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ANSWER

ANSWERl

CHARACTER

COL

COIIPUTE

COUNT, COUNTl,
COUNTER, COUKTERl

CRT

CURRENT_ROW

FLAG

IHFO_TYPE, TYPE,
TEIIP_TYPE,CHAR_TYP

IKTEGER

LEK

LEVEL

LIKE, STRIKG,
OUT_LIKE, IK_LIKE

LOWER_CASE

LOWER_RAKGE,
LOW_LIIIIT,
LOWl_LIIIIT

IIATRIX

Contains idvntifivr, ANSI except in GTJCL and EDJCL,
then recvives the results froB INPUT.

Character variable that receivvs thv results froa
INPUT.

Indicate. a IIATRXED coaaand vas rvceived.

Character variable that contains identifier, CHAR.

Repre.ents the coluan. of F_S_A in DATATYP.

Nuaber of coluans in IIATRIX array in IIATRXED.

Indicate. vhen the data rvceived i. accepted in IKPUT.

Used a. incre..ntal counters for aUltiple puaping
period., NUIIOBS, NREC, KCODES, etc.

Identifier for tvrainal to provide input.

Painter to rav in IIATRIX array being aodified in
IIATRXED.

Current painter to last caluan of IIATRIX to be
. di.played in IIATRXED.

Current painter to la.t rav of IIATRIX to be displayed
in IIATRXED.

Indicate. if vntry to IKPUT occurred at the external
entry paint, INPUTR.

Length of each ele..nt of IIATRIX array in IIATRXED.

Contain. variablv identification characteristics.

Character variable that contains the identifier, INT.

Contain. aaxiaua length for respon.. in INPUT.

Repre..nts rovs of F_S_A in DATATYP routine.

Used in utility routines to receive data pa.sed to the
routine••

Contain. laver ca.e alphabetic character••

Contain••ini.u. value for r..pon.. in INPUT.

Tvo-diaen.ional character array used in IIATRXED.

II-2



NUKBER

NUKBER1, NUKBER2

OLDNUK

PKP

PKP_LKT

REAL

REPLY

ROW_SIZE

SCREEN

SKIN

START_COL

START_ROW

STR

SYSUT4

Kaxiaua nuaber of NCDDES. Set by lREPLACE statesent in
EXTVAR.

Kcxiaua nuaber of rechargea and injection vells. Set
by lREPLACE stateaent in EXTVAR.

Character variable that contains the identifier,
NUKI except in KATRXED, then a teaporary character
variable.

Nuaber of coluan. to display at a ti.. in KATRXED.

Used to translate character data to nuaeric data.

Kaxiaus nusber of nod.. in X direction. Set by
lREPLACE statesent in EXTVAR.

Kaxiaus nusber of nod.. in Y direction. Set by
lREPLACE stateHnt in EXTVAR.

Kaxiaua nuabar of nodes in observation vells. Set by
lREPLACE statesent in EXTVAR.

Used in EDVAR vhen nuaber of puaping periods, NREC,
NUKOBS, NCDDES are changed.

Contains character value for pusping period being
aodified in EDVAR.

Kaxiaua nuaber of puaping periods. Set by lREPLACE
stateHnt in EXTVAR.

Character variable that contains the identifier, REAL.

Receives value fros PARKGT.

Nuaber oi rovs in ftATRIX array in KATRXED.

Identifier for terainal to receive output.

Substring returned to RATRXED by PEAL.

Current pointer to first colusn of RATRIX to be
displayed in RATRXED.

Current pointer to first rov of ftATRIX to be displayed
in RATRXED.

Contains blanks, used vhen forcing data to the proper
foraat size.

File identifier for input data set being developed.
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TEftPC T••porary storage for character data.

TEftPCC Te.porary that contains old character data when pueping
periods, NREC, NUKOBS, NCODES are changed.

TEftPN Teaporary .torage for nuaeric data.

TEKP_NUK Contains integer value for NY in GTKATRX and EDKATRXI
otherwise nu..ric value of d.t. read by INPUT.

TEKP_N~l Contain. integer value for NX in GTKATRX and EDKATRXI
otherwise nueeric value of data read by INPUT.

TEftPSTR U.ed in DATATYP routine to contain string returned froe
the builtin TRANSLATE routine.

TRAKSSTR Used in DATATYP routine a. pattern for use in the
builtin TRANSLATE routine.

UPPER_CASE Contains upper ca.e alph.betic characters.

UPPER_RANGE, Contains aaxiau. value for re.ponse in INPUT.
UP_LIKIT,UP1_LIKIT

VAR,VARl Receives char.cter d.ta re.d by INPUT.

VAR_INFO Character array that contain......ges to display on
scr..n.

VERIFY Integer flag for Verify option.
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--------------------------------------------------------------------------
DefinitionVar1ableCard

hage
sss•••••••••••••••••••••••••••••••••••••••••••••••••••: •••:===•••••==•••==

1 1-80 10A8 TITLE Description of problea

--------------------------------------------------------------------------
2 1- 4 14 NTIII lIaxiaua nuaber of tiae steps in

a pusping period (liait=100)-.

~- 8 14 NPIIP Nuaber of pusping periods.
Note that if NPIIP>l, then data
set 10 nst be cospleted.
111s1t-20) -.

9-12 14 NX Nullber of nod.. in x direction
(UlI1t-20)-.

13-16 14 NY NuBber of nodes in y direction
lliait-20) -.

17-20 14 NPIIAX lIaxina nuaber of particles
111sit..32oo) -.

21-24 14 MPNT Ti..-step interval for printing
hydraulic and cheaical output
data.

25-28 14 NITP Nuaber of iteration para..ters
(usually 4<=NITP<=7).

29-32 14 NUIIOBS NuBber of observation points to
be sptcified in a following data
set llisit·~)-.

33-36 14 ITIlAX lIaxiaua allowable nusber of
iterations in ADIP or SIP (usually
100 <=ITIlAX<-2oo).

37-40 14 NREC NuBber of puaping or injection
weUs to be specified in a
following data set (liait-SO)-.

41-44 14 NPTPND Initial nullber of particl..
per node (options-4,~,8, 9) •

45-48 14 NCODES RuBber of node identification
cod.. to be sptcified in a
following data set (liait-10)-.
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--------------------------------------------------------------------------
DefinitionVariablaCard

Inge
•••••'•••••===••••=s•••=.=======.=s.==s••••===•••••==•••••••••••======•••sz

49-52 14 KPKTItV Particle aove..nt interval
(IItOV) for printing che.ic.l
output d.t.. (Specify 0 to print
only at end of ti.. stap.).

53-56 14 KPKTVL Option for printing coaputed
velocities (O=do not print;
1=print for first tiae step;
2=print for all ti.. stap.).

57-60 14 KPKTD Option for printing coaputed
di.per.ion equ.tion coefficiants
(option definition .... as for
KPIITVL).

61-64 14 KPDELC Option for printing co.putad
ch.ng.. in concentration (O=do
not print; 1=print).

65-68 14 KPKCHV Option to punch velocity data
(option definition s... as
for KPIITVL). When specified,
prograa will punch on unit 7
the velocities at node••

--------------------------------------------------------------------------
3 1- 5 G5.0 PiliT Puaping period in years.

6-10 G5.0 TOL Convergence criteria in ADIP
(usually TOL<=0.01).

11-15 G5.0 POROS Effective poro.ity.

16-20 G5.0 BETA Charact.ristic l.ngth, in feet
(=longitudinal di.p.rsivity).

21-25 G5.0 S Stor.ge coefficient (set SaO
for ste.dy flaY probl...).

26-30 G5.0 TIItX Ti.. incr...nt aultiplier
transient flay probl••••
i. disregarded if SaO.

for
TIltX

31-35 G5.0 TIKIT Size of initi.l ti.. .tep in
.econds. TIIiIT i. disreg.rded
if SaO.
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--------------------------------------------------------------------------,
Card

Iaage
For.at. Variable Definition

36-40

41-4:5

46-50

:51-:5:5

$-60

1- :5

6-10

11-20

21-30

31-40

41-50

G5.0

G5.0

G:5.0

G5.0

G:5.0

1:5

1:5

FlO. 0

"FlO. 0

FlO. 0

Fl0.0

XDEL

YDEL

DLTRAT

CELDIS

AHFCTR

HDECAY

HSORB

DCYTIlt

DEHROCX

SORBQR

SORB51

III-4

Widt.h of finite-difference cell
in x direction, in feet..

Widt.h in finit.e-difference cell
in y direct.ion, in feet..

Rat.io of t.ranaverae t.o longit.ud
inal diapersivity.

Kaxi.ua cell diat.an~ per par
t.icle IIOve (value bet"een 0 and
1.01.

Rat.io of Tranaaisaivit.y tensors
for anisotropic site
(T(yyl t.o T(xxll.

If HDECAY-l decay "ill be si.u
lat.ed, if HDECAY-O decay "ill not.
be ai.ulat.ed.

If HSORB-l sorption "ill be
aiaulat.ed using a linear solver,
if HSORB-2 sorpt.ion "ill be
si.ulat.ed using t.he Langauir
solvRr, if HSORB-3 sorpt.ion "ill
be ai.ulat.ed uaing t.he Freundlich
solver, if HSORB-O aorpt.ion "ill
not. be ai.ulat.ed.

If HDECAY-l, DCYTIK-decay half
life, in yeara. If HDECAY=O,
DCYTIII=O.

If HSORB-l,2, or 3, DEHROCX-densit.y
of aquifer in ga/ca3. If
HSORB-O, DEHROC-O.

If HSORB-l,2, OR 3, SORBQR ia t.he
value of Xd, in al/g. If HSORB-O,
SORBQR-O.

If HSORB-2, SORBST ia t.he sorbt.ion
aat.urat.ion value for t.he Lang.uir
solVRr. If HSORB=O, 1, or 3,
SORB51-O.



--------------------------------------------------------------------------
DefinitionVariableColuanCard

x.ag.
as.=••••••••=====s•••••••s.s••••••==•••••••••••••••••••••••••••: ••• s••••••

Sl-60 FI0.0 SORBAL If RSORB-3, SORBAL i. tn. value of
alpba for the Freundlich i.othera,
if RSORB=O,l, or 2, SORBAL=O.

5 1- 4 14 ISOLV ISOLV=O for ADIP algoritha and
ISOLV-l for SIP algoritha.

5- 8 14 IHEAD IHEAD=O for
siaulation.
siaulation.

solute tranaport
IHEAD-l for only head

9-12 14 FCOR FCQH-O for confined aquifer
siaulation. FCOR-l for unconfined
aquifer .iaulation.

13-16 14 TP TP-l for hydraulic conductivity
input. TP-O for tran.ai.sivity
input.

17-20 14 BTII BTII-l for betto. elevation input
(unconfined aquifer .iaul.tion).
BTII=O for saturated thickness
input.
(BTft=O if FCOR=O. )

--------------------------------------------------------------------------
SM footnotes at end of table.
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--------------------------------------------------------------------------
Data
set

NualMtr of
card illages Variable Definition

1

2

3

Value of NUftOBS
(Uait-S).

Value of NREe
(Uait-SO).

a.1

b.Value of NY
ti_s the
ceiling of
NX/20
.(Uait-20).

2I2

2I2,
2G8.2

n,
GlO.O
20134.1

IXOBS,IYOBS

IX, IY, REC,
CNRECH

INPT_VPRft,
FACT_VPRft ••
VPRft

III-6

x and y coordinates of
observation points.
This data set is eliai
nated if NUftOBS i.
apacified a. =0.

x and y coordinate. of
puaping (~) or injec
tion (-) wells, rate in
ft 3/., and if an
injection well, the
concentration of injec
ted water. This data
set i. eliainated
if HREe-O.

Paraaeter card for
tranaai••ivity or
hydraulic conductivity•
If TP=O, array for
teaporary storage of
trans.is.ivity data, in
ft 2/.. If TP=l, array
for te.parary storage
of hydraulic
conductivity data,
in ft/a. For an
ani.otropic aquifer,
read in value. of
T(xx) and the progra.
will adjust for aniso
trophy by aultiplying
T(yy) by ANFCTR.



--------------------------------------------------------------------------
Data
••t·

lIuGar of
·card i.ag•• Foraat Variable Definition

4

6

1

a.l

b. Value of NY
ti... the
c.iUng of
NX/26
<1iait=20) •

a.l

b.Valu. of NY
,..i... the
e.iling of
NX120
<1t.it=20) •

a.l

b.Valu. of NY
ti_ the
c.iling of
NX/20
<1iait-20) •

a.l

b.Valu. of NY
(Uait=20).

Il,
G10.0
26G3.0

Il,
G10.0
20G4.0

Il,
G10.0
20G4.1

Il,
G10.0
SOIl

INPT_THCK,
FACT_THCK ..
THCK

IHPT_VT,
FACT_VT ••
VT

IHPT_RECH,
FACT_RECH ••
RECH

IHPT_HODEID,
FACT_NODEID ••
HODEID

IU-1

Parasater card for
THICK. Saturated
thickne.. or bottoa
el.vation of aquifer,
in feet. If BTK=O,
array for .torage of
.aturated thickne•••
If BTK-l, array for
t.aporary .torage of
botto••levation.

Para_tllr card for
VT. Initial .atllr
table or pot.ntio
..tric slevation, or
constant head in
str.a. or sourc.
bed.

Paraaeter card for
RECH. Diffuse recharge
(-) or discharge (+),
in !tIs.

Paraaeter card for
HODEID. Nod. identifi
cation aatrix (u••d to
define con.tant-h.ad
nod_ or oth.r boundary·
condition. and
str••••• ).



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

Data
Ht

Nuaber of
card i.ag.s Vadabllt Oltfinit1on

8

9

10

Valult of NCODES

a.l

b.Valult of NY
ti_ thlt
ceUing of
NX/2Q
(lbit.~20) •

12,
3G10.2
12

11,
G10.0
2OG4.0

ICODE,FCTR1,
FCTR2, FCTR3,
OVERRD

INPT_CONC,
FACT_CONC ••
CONC

III-8

Instructions for using
NODEID array. When
NODEID-ICODE, prograa.
sets leakanclt-FCTR1,
CNRECH-FCTR2, and if
OVERRD is nonzero,
RECH-FCTR3. Set
OVERRD-O to preserve
values of RECH
specified in data
set :5.

Para_tor card for
CONC. Initial concen
tration in aquifer.

This data set allows
tiae step paraaeters,
print option., and
puspage data to be
revised for each
puaping period of the
.iaulation. Data Ht
10 is only used if
NPftP >1. The sequence
of cards in data set
10 aust be repeated
(NPftP -1) tis.. (that
is, data set 10 is
required for each
pusping period aft.r
the first).



--------------------------------------------------------------------------
Data
Ht

Hullber of
card iaages Variable Definition

a.l

b.l

c.Value of
HREC ++

(Uaits:50)·

I1

1014,
36:5.0

212,
268.2

ICHK

HTIIl, HPHT,
HITP,ITIlAX,
HREC,HPHTIlV,
HPHTVL,HPHTD,
HPHDELC,
HPHCHV, PIBT,
TIIlX,TIHIT

IX,IY,REC,
CHRECH

1II-9

Para_ter to check
whether any revi.ions
are de.ired. Set
ICHK:l if data are to
be revised, and then
coaplete data set lOb
and c. Set ICHK=O if
data are not to be
revised for the next
puaping period, and
skip rest of data set
10.

Thirteen paraaeter. to
be revised for next
puaping period; the
para..ters were pre
Viously defined in
the description of
data cards 2 and 3.
Only include this card
if ICHKsl in previous
part a.

Revision of previously
defined data set 2.
Include part conly
if ICHK:l in previou.
part a and if HREC>O
in previou. part b.



*These liaits can be .edified if nece.sary by changing the corresponding
array diaenaions in the COftftOH atate.enta of the prograa.

++Any wells set during one puaping period continue puaping and injecting
during sUbsequent puaping periods unless the rates are explicitly reset
in those subsequent period••

**The para..ter card. aust be the first card of the indicated data sets. It
ia used to specify whether the para..ter i. con.tant and unifora, and can
be defined by one value, or whether it varie. in space and au.t be
defined at each node. If IHPT_var-O, the data set has a constant value,
which i. defined by FACT_var. If IHPT_var-l, the data sat is read froa
cards a. described by part b. Then FACT_var is a aultiplication factor
for the value. read in the data sat.
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FIELD 1I0DEL
Y!BIA!!bs y!m§ • i;;QHYsBgQH = YH!I§

HTIII (lillit=100)+
HPIIP
HX llillit=60) +
HY (lillit=60)+
HPIIAX llillit=9850) +
HPHT
HITP
HUIIOBS (lillit=5)+
ITIIAX
HREC
HPTPHD
HCODES
HPHTIIV
HPHTVL
HPHTO
HPOELC
HPHCHV
PINT yrs yrs
TOL
POROS
BETA
S percent percent
TIIIX
TIHIT sec Site

XOEL ft ft
YOEL ft ft
DLTRAT ratio ratio
CELDIS betw 0 & 1.0
AHFCTR ratio ratio
DCYTIII yrs yrs
DEHROCK g1l/c1l3 gll/c1l3
SORBOR allg illig
SORBST
SORBAL
ISOLV
IHEAD
FCOH
TP
IXOBS
IYOBS
IX
IY
REC af/y .001400463 ft3/s
CHRECH 119/1 IIg11
VPRII

TRAHS gpd/ft 1.54723 E-6 ft2/s
or PERil gpd/ft2 1.54723 E-6 ft/B

THCK ft ft
WT ft ft
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FIELD KODEL
~A!!!ABbi YH!I§ • !<QH~iR§!QH = YH!I§

RECK inlyr 26.7918 E-l0 ft/s
HODEID
FCTRI (gpd/ft21/ft 1. 54723 E-6 (ft/sl/ft
FCTR2 ..gIl ..gIl
FCTR3 inlyr 26.7918 E-l0 ft/s
OVERRD
COHC .g/l lIgll

+These li.its may be lIodified by changing the corresponding array
di.ensions in the COKKOH state.ents of the progra••
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APPENDIX V

INPUT AND SELECTED OUTPUT FOR TEST PROBLEKS
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APPENDIX V-A

INPUT AND SELECTED OUTPUT FOR TEST PROBLE! 1
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•••• T50 FOREGROUND HARDCO~V ••••
OSNAME-U11236C.LONGIS24.CNTL

IIU11834C vOB (?????,TSO-TR-KONIl,KONIKOWRUN,
II TIME-(O,40),CLASS'A,
II MSGCLASS-X,NOTIFY-*
/*P'A5SWORD 717?
l*vOBPARM ROOM-C
11*
IIKONI EXEC PGM-KONI60G,REGION-1500K
IISTEPLIB 000ISP-SHR,OSN-U11236C.KONI.LOAO
IIFT06FOOl DO OSN-U11834C.LONGIS24.0UTLIST.UNIT-STORAGE,
I I SPACE-(TRK, (50,50) l, OISP-(MOO, CATLG),
II OCB-(RECFM-VBA,LRECL-133.BLKSIZE-7448l
IIFT10FOO1 DO OSN-U11834C.LONGIS24.GRAPH,UNIT-STORAGE,
II SPACE-(TRK.(50,50») .0ISP-(MOO.CATLGl.
II OCB-(RECFM-FB.LRECL-80.BLKSIZE-7480)
IIFT07F001 DO SYSOUT-B
IIFT05F001 DO •
BABYLON.LEVELB,CHLORIDE 0000000

3 , 18 313620 1 7 3 100 4 4 5 0 0 0 0
10 .01 .25 40.0005 1.1.H8 500 500 .2 .5 1
o 0 0 o. O. o. o.

o 0 0 0
8 4

1016
1026
829 .0724 0.0
929 .0724 0.0

1029 .0724 0.0
1129 .0724 0.0
o 0.1447
o 25.
1 1 .0

o 0 0 0 0 0 0 0 0 0 0 000 0 0 0 0
0~6.646.646.646.646.646.646.646.646.646.646.646.646.646.646.646.6 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
044.544.544.544.544.544.544.544.544.544.544.544.544.544.544.544.5 0
043.243.243.243.243.243.243.243.243.243.243.243.243.243.243.243.2 0
~1.841.841.841.a41.841.841.841.~1.841.841.841.841.841. 841.841.8 0
~1.441.441.441.441.«1.441.441.441.44'.441.«1.441.441.441.441.4 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
035.735.735.735.735.735.735.735.735.735.735.735.735.735.735.735.7 0
034.934.934.934.934.934.934.934.934.934.934.934.934.934.934.934.9 0
033.733.733.733.733.733.733.733.733.733.733.733.733.733.733.733.7 0
032.832.832.832.832.832.832.832.832.832.832.832.832.832.832.832.8 0
031 .831 .831.831 .831 .831 .831 .831 .831 .83 J .831.831 .831 .831 .831 .831 .8 0
030.730.730.730.730.730.730.730.730.730.730.730.730.730.730.730.7 0
029.729.729.729.729.729.729.729.729.729.729.729.729.729.729.729.7 0
028.628.628.628.628.628.628.628.628.628.628.628.628.628.628.628.6 0
027.927.927.927.927.927.927.927.927.927.927.927.927.927.927.927.9 0
027.327.327.327.327.327.327.327.327.327.327.327.327.327.327.327.3 0
026.426.426.426.426.426.426.426.426.426.426.426.426.426.426.426.4 0
025.425.425.425.425.425.425.425.425.425.425.425.425.425.425.425.4 0
024.824.824.824.824.824.824.824.824.824.824.824.824.824.824.824.8 0
023.823.823.823.823.823.823.823.823.823.823.823.823.823.823.823.8 0
022.822.822.822.822.822.822.822.822.822.822.822.822.822.822.822.8 0
022.322.322.322.322.322.322.322.322.322.322.322.322.322.322.322.3 0
~1.621.621.621621.621.621.621.a1.621.a1.a1.621.621.621.621.6 0
o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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o O.OEOO
1 1 .
0000000oOOOOOOOO00
022222222222222220
020000031450000020
02OOOOOOOOO9OOOO20
02OOOOOOOOOOOOOO20
020000OOOOOOOOOO20
02OOOOOOOOOOOOOO20
02OOOOOOOOOOOOOO20
020000000000000b20
0200000oo000000020
02OOOOOOOOOOOOOO20
02OOOOOOOOO0000020
02OOOOOOOOO0000020
02000000OOOOOOOO20
02OOOOOOOO00000020
020000000000000020
020000000000000020
020000OOOOOOOO0020
020000000000000020
020000000000000020
0200000000000o0020
020000000000000020
020000000000000020
02OOOOOOOOOOOOOO20
020000000000000020·
0200000000000o0020
020000OOOOOOOOOO20
02OOOOOOOO00000020
020000000000000020
022222222222222220
OOOOOOOOO000000000
21. 0
1 .0724 240.0
3 .0724 400.0
4 .0724350.0
5 .0724 320.0

o 0.0

o. 0
O. 0
O. 0
O. 0
O. 0
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'.'YLOM,L2VILI.CHLOIII01

1M' II T o " T ..

0000000

lMA#. NO. O~ TIMI ~TI"'J

lMO. 0" 'UM"IN' ".10011
l"UM"IN' ' •• 100 IN Y'''.SI
lTIMI IMca••,NT MULTI.LIIAJ
IIMITI.1. TIM' ST'" 1M SIC. J

""lfO'L
TOIL

NTIM
N.M,
.. nn
TIM.
UNIT

~.IO O"C.l.TO.S

IMU.IS. O~ COLIIMNS)
IMUMI'II O~ .OWSI
lX-OIST.MCI 1M ~IITI

IY·OIST.NCI IN ~IITI

TIMI ' .....TI••

""'00.0
100.0

•,
10.000

1.00
o 111+0'

•.. 0.01
liT..
IlLT ... T

"'M"cTa

liTO••'. COI'''IC11.TI
1.'''ICTIVI 'O.OSIYY}
lCM•••CTI.tITIC I.IM.TM)
{••TIO 0 .. T.A•• VI.SI TO
1.0MGITUoiNAI. OIS.... 'IVITYI
1••Tlo 01" T-YY TO T·.X'

•.000.0.

•.u
•• •
•..., .000000

,
0.0100...
0.100

3.20

•

NIT.

'"ITM.X
CILOII

IIICUTI0. "A_.M.T.a.

IND. O~ IT.a.TION .....N.T••S)
ICONv.a•••CI calT'alA • AOI')
tM.I.NO.O~ IT.a.TI0N' ••01")
1..I.CII.I. OISTANCI ,.a Movi

0' ...aTICLIS • M.O.C. I
I_x. NO. 0' 'A.TICLIS)
lNO. " ••TICI.IS .... Noo.1

,ao.a". 0"T1o••

N".T ITIMt 'T'" INTI.VAI. '0.
COM"LIT...al.ToUT)

....TMV IMOVI INT'.V"L ,oa CHIII'.
CONC'NTR.TI0. ,alNTOUTI 0

....TVL , ... I.T 0'TI0N-VIl.oCITY
0 ••0; I.'IIIST T1II1, ST.";
2_AI.I. T1II11 ST'''' I 0

....TO ,,,alNT O.. TION-OIS".COI'.
O.MO; ,.'la,T TIMI IT''';
2."1.1. TIMI STI... , 0

NUMOIS lMO. 0' O••••VATIOM -'LLS
'0. Myaao••• , ...aINTOUTJ 3

••IC tNO. Ol" "UM'IN, -'1.1.1) 4

•.00000'+00 •.000001·00 0.00000'.00 • .00000'+00 •.00000'·00 • oooooe+oo

• . 00000'·00 •.0.0001·00 0.00000'.00 • .00000'+00 •.000001·00 • 00000'+00

•.00000'·00 • .00000'+00 0.00000'.00 • .00000'+00 •.00000.·00 0.00000'+00.. 00000.·00 • .00000'+00 0.000001.00 • 00000.·00 •.00000'.00 0.00000.+00

• .00000'+00 •.00000'.00 0.000001.00 •.00000.+00 • .00000'+00 0.1>00001·00

• .00000'+00 .. 00000'.00 0.000001+00 .. 00000'+00 •,00000'·00 0.000001·00

• . oooooe+oo • .000001+00 0.000001+00 •.000001+00 • .00000'+00 O.oooooe·oo

• .000001+00 •.00000.·00 0.00000'+00 •.00000'.00 • .00000'+00 0.000001·00

• .000001+00 •.00000'.00 0.00000'+00 • .00000'+00 • ,000001·00 0.00000'+00

• .000001+00 • .00000'+00 0.000001.00 • .00000'+00 •.00000'+00 0.000001"'00

NCOOI'I 1'0. NOOI J DI.T . I I
IC"NCMV l"UNCM V.LqCIUI.) 0
."OILC I .... I.T O"T.-CDMC. CH•• III) 1

TIMI I.TI~v.LS liN 'ICONOll
0.110001+0' O. "000'.0' 0.1tOOOI.O, 0.000001.00
0.00000'+00 0.000001.00 0'.00000••00 0.00000'.00
0.0000.1.00 0.00000'+00 0.0000.'+00 0.0.0001+00
0.000001+00 0 0000.1+00 0.000001.00 0.00000'+0.
0.00000'+00 0.000001+.0 0.00000'+00 0.00000'.00
0,000001+00 0.000001.00 0.00000'+00 0.00000'+00
0.00000'+00 0.00000'+00 0.00000'+00 0.00000'+00
0.00000'.00 0.000001+00 0.00000'.00 0.000001+00
0.000001.00 0.00000'+00 0.000001+00 0.00000'.00
0.00000'.00 0 000001••• 0.00000'+00 0.00000'+00

MO. •

,
•, •,.,. •

"u

••1" 0' 0111 CILL •

•
• ••
• u,. 2.

11 I.

••TIII. C"I

O.TS.,·Ol
O.TS.'·O'
0.T2.'·0'
0.T2.1·01

COliC.

0.00
0.00
0.00
0.00

Z. '000'+0'

X·y .....Clllll:
'00.00
•••. 00
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"01,11". TMte...... 1"1... ... ... ... .. • ... ... • • .. • .. • ... • • • • •.. .. • •.. • • •••... 21.0 21.0 2'.0 n .. 2'.0 2'.0 n .. n .. n .. 2'.0 n • n. • n. • ... • ... • .. .. ...... 2'.0 2'·0 ".0 n. • ".0 2'.0 n .. .. .. n .. 2'.0 .. .. .. .. n. • n .. ... • .. .. ...... n,.,p, 21.0 21.0 .. .. 2'.0 21.0 n • .. • .. .. 21.0 2'.0 2'.0 .. • 21.0 2'.0 n. • ...... 21," 2'.0 21,,0 2'.0 2'.0 2'.0 n. • .. .. ... • 2•. 0 n.o n.o ... • 2'.0 2'.0 .. .. ....... 21.,0 n • 21.0 2'.0 n.o 2'.0 n .. ... • n .. 21.0 2'.0 n.o n. • 2'.0 2'.0 n. • 0.0... 2'.,0 2'.0 U.O 21.0 2'.0 U.O ... • 2'.0 .. .. u.o 21.0 2'.0 .. ..2'.0 2'.0 ... • ...
• • n.o 2'.0 2'.0 21.0 21.0 2'.0 U.O n.o n. • n.o 2'.0 2'.0 .. • 2'.0 U.O :n.o ...... 2'.0 2'.0 2'.0 2',0 2'.0 2'.0 2'.0 2'.0 n .. 2'.0 2'.0 21'.0 .. .. 2'.0 2'.0 2'.0 ...... 2'.0 2'.0 n.o 2'.0 21.0 21.0 21.0 2'.0 2'.0 21.0 2'.0 2'.0 n .. 2'.0 21.0 21.0 ••... 21.0 2'.0 n.o 21.0 2'.-0 :n.o 2'.0 2'.0 21.0 21.0 2'.0 2'.0 .. .. 2'.0 21.0 2'.0 ...... 21.0 21.0 2'.0 21.0 n.o 2'.0 2'.0 2'.0 n.o 211.0 2'.0 2'.0 .. • 2'.0 2'.0 2'.0 •••... 21.0 2'.0 21.0 2'.0 2'.0 2'.0 21.0 21.0 21.0 2'·0 2'.0 21.0 2'.0 2'.0 2'.0 21.0 ...... 2~.O 2'.0 2'.0 2'.0 U.O 2'.0 :n.o 21.0 2'.0 2'.0 11.0 2'.0 2'.0 21.0 2'.0 2'.0 ...... 21.0 2'·0 21.0 21.0 2'.0 .. • 2'.0 21.0 2'.0 .. • 21.0 1'.0 2'.0 2'.0 U.O 21.0 ...... 2'.0 2'.0 2'.0 21.0 2'.0 21.0 21.0 2'.0 :n.o 21.0 21·0 2'.0 2'.0 21.0 11.0 2'.0 ...
• • n.o 2'.0 2'.0 n.o 21.0 2'.0 2'.0 n.o 11.0 21.0 n.o 2'.0 21.0 2'.0 21.0 2'.0 ...... 2.,0 2'.0 21.0 2'.0 21.0 2'.0 2'.0 21.0 21.0 21.0 2'.0 2'.0 21.0 n.o 2'.0 2'.0 ...... 2'.0 2'.0 2'.0 21.0 21.0 .. • 21-.0 21.0 2'.0 21.0 21.0 2'.0 2'.0 2'.0 2'.0 21.0 • •... 21.0 2'.0 21.0 2'.0 2'.0 11.0 21.0 2'.0 2'.0 2'.0 2'.0 2'.0 n.o 21.0 2'.0 2'.0 ...... as.o 21.0 2'.0 21.0 21.0 21.0 2'.0 2'.0 21.0 21.0 2'.0 2'.0 2'.0 21.0 21.0 21.0 ••... 2'.0 21.0 21.0 21.0 21.0 21.0 2'.0 2'.0 2'.0 2'.0 21.0 2'.0 21.0 21.0 2'.0 2'.0 ...... 21.0 2'.0 21.0 21.0 n.o 2'.0 2'.0 2 •. 0 2'.0 n • 21.0 2'.0 21,0 21.0 2'.0 2'.0 ...
•• 21.0 2'.0 2'.0 21.0 1'.0 2'.0 :n.o 21.0 21.0 21.0 2'.0 n • 2'.0 2'.0 2'.0 2'·0 •••• 2'.0 21,0 21.0 2'.0 21.0 21.0 2'.0 2'.0 21.0 2'.0 2'.0 2'.0 2'.0 2'.0 2'.0 21.0 ...
•• 1'.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 2'.0 21.0 2'.0 2'.0 2'.0 11.0 21.0 2'·0 ••... 2'.0 2'.0 21,0 2'.0 21.0 2'.0 2',0 2'.0 21.0 21.0 21.0 2'.0 2'.0 2'.0 2'.0 2'.0 ...
• • 21.0 2'.0 21.0 2'.0 2'.0 n • 2'.0 21.0 21.0 2'.0 21.0 2'.0 2'.0 2'.0 21.0 1'.0 ...... 2'.0 2'.0 21.0 21.0 21.0 2'.0 2'.0 21.0 2'.0 21.0 21.0 21.0 2'.0 2'.0 2'.0 21.0 ...... 2'.0 21.0 2'.0 21.0 21.0 2'.0 21.0 2'.0 2'.0 2'.0 21.0 :n.o 2'.0 21.0 2'.0 2'.0 ...... •• ... ... ... ... ... • • ... •• ... • • ... • • ... ... ... ...

.ATI .. T"1"1

• • .. .. • .. .. • .. .. .. .. .. .. .. .. .. ..• ., ., . ., ., ., ., ., . ., . ., . ., . .,. ., . ., . ., . ., ., . •.. ... ... .. . ... ... ... ... ... ..~ . ... ... ... ... ... ... ... .... .. .. .. . ... ... .. . .. . ... ... .. . .. . ... ... .. ... ... .... .. .. " . ... ... .. . .. . .. ... .. .. . .. .. ... ... ... ..• " . ... ... ... ... " . .. " . ... I • . .. . ... ... ... ... ... .... ••• ... ... '.2· ... ... ... ... ... ... ... ••• ... ... ... ... ..• " . " . " . " ., " . " . " . " ... " . ., ... ., " .
., . .... • 1 : " " . ... " .

., " . " .
., ... " . " .

., .
" " ·, ..• ... ... .. ... ... ... .. ... .. .. . .. . ... ... .. ... ... •.. ... ... .. . .. ... .. . .. .. ... .. . .. ... ... .. ... ... .... .. ... .. . .. .. ... .. .. . ... .. ... ... ... ... ... ... .... " . aT . " " " . " ., . " . " .,. ". ". ". ". " . ". o .• ... ... ... ... ... .. . .. 3'. ... .. . .. .. ... ... .. ... 0o. ... ... .. . ... ... ... .. . ... ... .. . .. . ... ... ... ... ... .... ... •• ... ... .. . ... •• • ... ... ... •• ... ... ... ... ... ..o. ... ... .. . ... ... ... .. . ... ... .. . .. . ... ... ... ... ... ..o. ... ... .. . ... ... ... .. . ... ... .. . .. . ... ... ... ... ... .... " . " " " . " . " . " . " . " . " . " . " . " . " . " . " . o ... .. . .. ••• ... ... ••• ••• ••• ... ... ••• ... ... ••• ••• ... .... .. ... .. . ... ... ... .. . ... .. . ... ... ... ... .. ... ... ..o. ... ... n ... ... n . ... .. . ... ... .. ... ... ... ... ... •.. ". " ". ". ". " . " " " . ". ". " ". " .

.,. " . .... ... ... .. . ... ... .. . n . ... .. . ... ... ... ... .. ... ... .... ... ... ... n. n. ... .. . ... .. . ... ... ... ... ... .. ... 0o. .. ... .. . ... ... .. .. . ... ... .. . ... n . ... ... ... .. o .
0 ... ... ... ... •• ... .. . ... ... .. .. . ... ... ... ... ... o ... ... ... ... ... ... ... .. . .. . ... ... ... ... ... ... ... ... o .• ... ... ... ... ... .. . .. . ... ... ... ... ... ... ... ... ... o .o. ... ... .. . ... ... ... .. . .. . ... ... ... ... ... ... ... .. .... .. .. .. .. o. .. .. .. .. o. .. .. .. o. o. 0 ..
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0.00'.00 0.00'+00 0.00'+00 0.00'.00 O.QOII.OO 0.0011+00 0.0011.00 0.0011+00
0.00'.00 0.00'.00 0.00'+00 O.OQII+OO Q.OO'+OO 0.0011+00 Ct. 00'+00 0.0011·00 0.00'+00 0.001+00
0.00'.00 0.0011.00 0.0011+00 0.0011.00 0.00'.00 0.0011.00 0.00'+00 0.0011.00
0.001+00 O.QO'.OO 0.00'.00 Q.OOII+oO 0.0011·00 0.0011+00 Q.QO'+QO 0.0011+00 0.001+00 0.00'.00
0.00'+00 0.00'+00 0.00'''00 Q.OOII+OO 0.00'.00 0.0011+00 0.00'+00 0.0011+00
0.0011+0. 0.001+00 0.001+00 0.0011.00 0.00'+00 0.0011+00 0.00'+00 0.0011+00 0.0011+00 0.00'+00
0.00'.00 0.0011.00 0.00'.00 0.00'+00 0.0011.0. 0.00'+00 0.0011+00 0.0011+00
0.00'.00 0.0011+00 0.00'+00 0.0011.00 0.0011+00 0.0011+00 0.00'+00 0.0011+00 0.001+00 0.0011+00
0.00'.00 0.00'''00 0.0011+00 0.00'+00 0.00'.00 0.00'+00 o.ooa+oo 0.001·00
0.0011"00 0.00'.00 0.00'+00 0.001+00 0.00'.00 0.0011.00 O.QO'+OO 0.00'+00 0.0~...00 0.0011"00
0.00'+00 0.001"00 0.0011+00 O.QOI.OO 0.0011.00 0.00'+00 O.QOI+OO 0.001+00
0.00'.00 0.00'+00 0.00'+0. O.QOII+OO 0.00'.00 0.0011+00 0.001.00 0.00'+00 0.00'.00 0.0011"00
0.00'''00 0.00'·00 0.0011.00 Q.OO'.oo 0.0011.00 0.00'.00 0.0011.00 0.00'+00
0.0.'.0. 0.0011+00 0.0'3'+00 Q.OOII+OO 0.00'.00 0.00'+00 0.0011+00 0.00'+00 0.00'.00 0.001+00
0.00'''00 0.00'''00 0.0011.00 Q.OO'+OO 0.0011.00 0.00'+00 0.0011+00 0.0011+00
0.00'''00 0.00'''00 0.00'+00 0.0011+00 0.0011+00 0.0011"00 0.0011.00 0.00".00 0.00'+00 0.0011+00
0.001.00 0.00'.00 0.0011+00 0.00'+00 0.0011+00 0.0011"00 0.00'+00 tI.OClIi""OO
0.00'+00 0.0011.00 0.00'+00 0.001+00 0.00'.00 0.00'+00 0.0011+00 0.00.+00 0.00'.00 0.00'+00
0.00'+00 0.0011+00 0.0011+00 0.0011+00 Q.OO'.OO 0.0011"00 0.0011.00 O.OOO!+OO
0.00'+00 0.001.00 0.00'+00 0.0011.00 0.0011+00 0.001.00 0.00'+0. 0.00.+00 0.00'+00 0.0011"00
0.00'+00 0.0011+00 0.00'.00 0.00'+00 0.0011+00 0.00'+00 0.0011·00 0.00'''00
0.001+00 0.00'+00 Q.OOII+OO 0.00'.00 •. 001+00 0.001.0. 0.0011"00 O.C,!l){i+OO o.oor·oo 0.00'·00
0.00'''00 0.00'+" 0.00'''00 0.00'.00 0.00'.00 0.00'''00 0.0011.00 O.oo!:+oo
0.00'.00 0.00'.00 0.0011.00 0.00'+00 0.0011+00 0.001+00 0.00'.00 0.<:1011+00 0.001.00 • 001+00
O.OOC"OO 0.00'''00 0.00'''.00 0.0011+00 0.00'+00 0.00'.00 0.0011.00 0.00'.00
0.001+00 0.00'.00 0.0011.00 0.00'.00 0.00,'+00 0.00'+.0 0.00'.00 0.00'.00 0.00'.00 0.00'+00
0.0011+00 0.00'+00 0.00'+00 0.00.11.00 0.00'.00 0.00'.00 0.00'+00 0.00'+00
0.00'''00 0.00'.00 0.00'.00 0.00'+00 0.001.00 0.00'.00 0.00'.00 0.00'+00 0.00'''00 0.0011"00
0.00'''00 0.00'.00 0.00'.00 0.00'+" 0.00'.00 0.00'+00 0.00'''00 0.0011+00
0.00....0 0.00'+0. 0.00'+00 0.00'.00 0.00'+00 0.00'+00 0.00'.00 0.00'''00 0.0011+00 0.0011+00
0.001.00 0.00'+00 0.0011·00 0.00'.00 0.00'.00 0.001+00 0.00'.00 0.00'.00
0.00'+00 0.0011.0. 0.00'+00 0.00'+00 0.001+00 0.0011+00 0.00'+00 0.0011.00 0.00'.00 •.00'+00
0.00..... 0.0011+00 0.0.'.011 0.0.'+•• 0 .....0. 0 ....·.0 0.00'+00 0.00••0.

If." ID••Ttl'tC&TIO. ...
• • • • • • • • • • • • • • • • • •
• • • • • • • • • • • • • • • • • •
• • • • • • • • , • • • • • • • • •
• , • • • • • • • • • • • • • • , •
• , • • • • • • • • • • • • • • • •
• • • • • • • • • • • • • • • • • •
• , • • • • • • • • • • • • • • , •
• , • • • • • • • • • • • • • • • •
• • • • • • • • • • • • • • • • , •
• , • • • • • • • • • • • • • • , •
• • • • • • • • • • • • • • • • • •
• • • • • • • • • • • • • • • • , •
• • • • • • • • • • • • • • • • • •
• • • • • • • • • • • • • • • • • •
• • • • • • • • • • • • • • • • • •
• • • • • • • • • • • • • • • • • •
• • • • • • • • • • • • • • • • • •
• • • • • • • • • • • • • • • • • •
• • • • • • • • • • • • • • • • , •
• • • • • • • • • • • • • • • • • •
• • • • • • • • • • • • • • • • , •
• • • • • • • • • • • • • • • • , •
• • • • • • • • • • • • • • • • • •
• , • • • • • • • • • • • • • • , •
• • • • • • • • • • • • • • • • , •
• • • • • • • • • • • • • • • • , •
• • • • • • • • • • • • • • • • , •
• • • • • • • • • • • • • • • • , •
• • • • • • • • • • • • • • • • • •
• • • • • , , • • , , • • • • , • •
• • • • • • • • • • • • • • • • • •
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1M. 'O~~DWI.' ",II.MI.,S ~AV' •••• M.'.:
eo•• MO. ~.A.A.C' SOUR'I co.e. ~.C"&.G.
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,
•
•

1.00'••00

'.26'.·02

'.'.'1·02

,.,.....,
'.2••• •••

0.00•••0.

2.4" ••02

•.••••••2

2.10'.·'2

I .

'''.1' 1 C.... ' ••MeA.I~JTY/T"le••••• IPTIll'T-.'C1)........ ..0..... •. 00.... 0.0••••• 0." •••0 0.00•••• 0.0" ••' 0.'.'••0 '.00••'0 •.•0.·.0
0 ......0 ........ •••••••• ........ '."'.'0 0.'0'.'. '.0'••" '.'0••"
0." ••'. 1 .••••00 1 ....... 1. "'.00 1." ••" 1.0'••" 1." ••0' 1 ....... I. "'.00 I •••••••

1."'.0. 1 ....... 1.0'••" 1 .00••00 1.00••00 1 .•0 ••00 1.0..... 0.0•••••
0.'•••0' 1 ....... •. 00..... 0.0•••' • '.00••'0 0.0'••00 '.0.'••• '.2••·.2 '.2.'·0' ".2•• ·.2
'.2.'·'2 0.00•••• 0.0" ••' •. 0••••• 0.00'." '.0'••" 1.000.'. ........
0.0•••00 1.0'•••0 '."'••0 0."'.'0 •••••••• '.0" ••0 •. 0..... ..00'.00 0 .•"." o .••••••
'.0.'." ........ 0.0••••• •. 0..... •. 0•••" •••••••• 1.00'••0 '.0"."
0.0'••0. 1.0..... •. 0..... •. 0••••• •. 0••••• 0.0••••• '.0'••" 0.0".0' 0.0••••• 0.0".0.
'.0'••" 0.00•••• 0.0'.·0' 0.0".'0 0.00••00 0.0••••• ,,...... 0 ............... 1.0••••• 0.0••••0 0.00.... ......00 0 ....... 0.0.'••' 0.0.'.00 0.0'••00 0.00'••0
0."'.00 0.00.... '.00'••' 0.0..... 0.0".'0 0.00'••' 1.00'••• 0.'•••'0
0 ......0 1.0•••0. 0.0"." 0.00'.00 0.00•••• •.•0 •••• 0 .•••••0 0.00•••' 0 ....... 0 .•0 ....
0 ....... 0 ....... •. 0••••• 0.0.'." 0.0•••0. ........ t .0••••' 0.'0'+00
0."'.'. 1."'.0. ........ 0 .•••••• 0.00'.'0 ........ 0 ....... ..0••••• ..0..... 0.00•••''.000." 0 ....... 0."••" •. 00.... •••••••• 0.00••00 1.0••••0 0.0•••"
0.0'••" 1.00••" '.0.'.0' '.0•••00 0.00•••• '.0'••0' •••••••• 0·.•••••0 0 .•••••• 0.0............. 0.0'•••• •••••••• 0.0'••" •••••••• 0.0••••• 1 .•••••• '.0'•••'........ 1.0..... 0."•••0 '.00'.00 0.0••••• '.0'•••0 '.0•••'0 •. 0..... ' .•0.·•• 0,'0'••'
0.'.'••0 ',0"••' ......0. 0.'0••'. 0.00••" '.0"." 1.0..... ••••••••
0.'•••" 1. "'.04 0 ....... ........ '.0.'.'0 •.••••0. '.'0'••' ..0.'.'. 0.00'·.' 0." ••0.
0 .••••0. 0.0.'''0' 0.0..... • ,0..... •. 0..... •••••••• 1."'.0. '.0.'.'•
•. 0..... 1.".·0• 0 ....... ........ •••••••• 0."'.'. 0,0" ••0 ..0..... ........ 0.0" ••'
•. "'.00 •••••••• •••••••• '.0" ••' , .•••••0 0.0..... ,.....•. 0 .......
0 ....... t ....... '.'0••" 0.'0'.'. •••••••• 0 ....... •••••••• •••••••• •••••••• ',0.'••'
0 ....... '.00•••' '.0"." •••••••• 0.0" ••' ........ 1.0.'._ ........
'.0.'••0 1 .•••••• 0.0••••• '.0"'" 0."'.'. • ...Il••• 0.0..... •••••••• 0.'••••' ........
0.0'•••' 0."'." '.0" ••' 0.0••••• '.00'.00 •. 00.... 1.0..... ........
•. 0••••• 1.0'••00 •. 0'•••' 0.0.'.0• '.0•••" •••••••• 0 ....... •••••••• 0."'.'. 0.0••••'
0.0.,••• 0 .•' •••• '.0.'·0. 0." ••" 0.'0'••• •••••••• 1.'.'••• 0 .•0 ••••
0.0••••• 1 .•••••• 0.0.'." 0.0••• •• •. 0.'.0' '.0.'••' •••••••• 0.'.'••' •••••••• '.0.'·0.
0."••" •. 00•••• '.0".0. 0.00'••' 0 .•' ••" 0.00'••• 1 .•••••• 0.0.'.0•........ 1.0" ••0 0.0"·0' '.'.'.0. •. 0'•••• 0.0.'·00 0.0'.·" 0.0" ••• 0 .•0.·0. 0 .••'."
0.0'••00 0.00'·0' •. 0" ••' '.0•••00 0.00'." 0.0".'0 1.00••" '.0.'.0'
0.0".00 1.00'.00 0.0'•••' 0."'.0' 0.0'.·•• 0.00••" 0.'•••00 0.'.'." •••••••• 0,0•••0'
•. 0•••0. 0.'0'·'0 '.0.'." 0.0.'.0' '.00'·0' ..00'.'0 1 . 0" ••' •. 0'•••'
0.0"." 1.0.'." 0.0••••• 0.0.'••• '."'.0. 0.00.... 0 .•••••• ......... 0.'••••' 0.0•••••

•••••••• •. 0••••• ' .•' ••'0 0 ....... • .••••0. ..00.... , ,0'11." 0.'.'.0'
'.0•••'. 1.0••••• 0.0..... 0.00•••0 • ••••0. 0.0'••" '.0••••' •••••••• 0.0••••0 0.0.'.'.
0 .•••••• •••••••• 0 .•' ••" •. 0..... '.0.'••' •••••••• 1." ••" '.00'.'.
•. 0..... 1 .0••••• 0."'." •. 0..... ' .....0. 0 .•0 •••• •••••••• 0 .•••••• 0.0.'••• 0.'0'.'•
0.00'." •. 0" ••' •. ltp'••' 0.0.'••' ..0••••' 0.0••• •• 1 .•••••0 '.0".0.
0 ....... 1.0..... •••••••• •••••••• '.0'•••' 0.0.' ••' 0.0••••• 0." ••" ..0••••• 0.0•••••........ 0 .•••••• 0.'0" ••' ........ '.0'••'. 0.00•••' 1.0.'.00 0.0•••••
•. 0..... 1 .•••••• 0.0••••• ........ 0.00'.00 0 .••••0. 0.0.'·" 0 .•••••• '.0" ••' '.00'•••
0."'••' •••••••• ........ ........ •. '.'••0 •••••••• 1.0.'·0' 0.0" ••'
0 .•••••• 1. "'.0' 0.0..... '.0'••" 0.0•••0. 0.00•••• 0.00.... 0 .•••••• 0 .•••••• ........
0."'.0• •••••••• "b. 0"." 0 ....... •••••••• ..0..... ,....... 0.0•••••
0.0.'.0' 1 ....... 0.00.... •••••••• ' .•••••0 • .•0 .... 0 ......0 0 .•••••• 0 ....... 0.0.'."
0 ....... 0 ....... ........ 0 .•••••• ........ 0 ....... ,....... ..0.....
•• 0"." 1 ....... .......0 ......0. ........ 0.0..... ........ 0 ....... ..0..... 0.'.'."........ '.001." 0.0••••0 0 .....00 '.0•••" •. 0••••• 1 .•••••• ........
0.'.'••• 1 ....... ........ ......00 0.0••••• 0 ....... ........ ........ 0 ....... ..0•••"
0 ....... 0 ....... ..0••••• ......- 0 ....... 0.0.'••• 1.00.... ................ t ••"." ........ 0 ....... 0 ....... '.0.'." '.0'••" ........ •••••••• ..00'••0........ .......0 •••••••• ........ ........ 0.0..... 1 ....... ••••••••0 ....... t.o..... ........ ........ •••••••• 0.00•••• ........ 0 ••••••• 0 ....... ........
•••••••• •••••••• •••••••• ......00 •••••••• ........ 1 ....... '."'.0'
0 ....... 1 ....... 1 .•••••• 1.0..... 1 ....... f ....... 1 ....... I ....... 1 ....... 1 .......
t ....... 1 .••'.00 1 ....... 1 ....... 1 .••' ••• I ....... t ....... ................ 0 ....... ........ ........ ........ ........ ........ ........ ........ ................ ......-........ ........ 0 ....... 0 ....... • ...I!... ........
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~aAD DI.TRI.UTID.....
NUM.'. D' TIMa ST.~S

TIMIISICDMDS'
TIMIIDAYSI
TINIIYIA.'1

o
0.000001+00
0.000001+00
O.O~OOO'.OO

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

o 0000000

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000 0.0000000

0.0000000 .1.1000000 .1.1000000 .1.1000000 .1.1000000 .1.1000000 .1.1000000 .1.1000000 .1 .•000000 .1 .000000

.1 .•000000 ••.•000000 .'.'000000 .1.1000000 .1.'000000 .1.'000000 ~ •. '000000 0.0000000

0.0000000 ••.•0.0000 ••.•000000 ~I.'OOOOOO .1 .•000000 ••.•000000 .'.1000000 ••.•000000 .'.'000000 ••.•000000

.'.1000000 .1.'000000 .'.'000000 •• '000000 ••.•000000 ••.•000000 ••.•000000 0.0000000

0.0000000 ,••. 3000.00 ".3000000 .',3000000 ".3000000 ".3000000 ".'000000 ".3000000 ".3000000 ".3000000

".3000000 ".3000000 ".3000000 ".3000000 '1.3000000 ".3000000 .1.3000000 0.0000000

a 0000000 ••.•000000 ••.•000000 ••. 1000000 .'.'000000 ••.•000000 ••.•000000 ••.•000000 ' •. 1000000 •• '000000

••.•000000 ••.•000000 ••.•000000 ".1000000 .'.1000000 ••.•000000 ••.•000000 o 0000000

0.0000000 '3.2000000 '3.2000000 '3.2000000 '3.2000000 '3.2000000 '3.2000000 '3.2000000 '3.2000000 '3.2000000

'3.2000000 '3.2000000 '3.2000000 '3.2000000 '3.2000000 '3.2000000 '3.2000000 0.0000000

0.0000000 .'.1000000 ".1000000 ".1000000 .,.aoooooo ., .1000000 ".aoooooo ., '000000 ., .aoooooo " 1000000

., .1000000 ".aoooooo ".1000000 '1.1000000 .'.1000000 .'.aoooooo .'.1000000 0.00000.0

0.0000000 ".'000000 " .•000000 ., .•000000 " .•000000 ., .•000000 " .•000000 ., .•000000 '1.'000000 " .000000

'1.'000000 ".'000000 '1.'000000 ".'000000 ., .•000000 " .•000000 " .•000000 0.0000000

0.0000000 '0.'000000 '0.1000000 '0.1000000 '0.1000000 '0.'000000 '0 1000000 '0.'000000 '0.'000000 '0.'000000

.o.soooooo '0.1000000 '0.1000000 '0.1000000 '0.1000000 '0.'000000 '0.1000000 0.0000000

0.0000000 2 •.•000000 2'.'000000 3'.'000000 3' .•000000 3' .•000000 31.'000000 3'.'000000 3'.'000000 3'.'000000

3'.'000000 3'.'000000 3'.'000000 3'.'000000 3'.'000000 31.'000000 2' .•000000 0.0000000

0.0000000 31.~000000 31.~000000 21.1000000 31.~000000 31.~000000 2'.~000000 21.~000000 21.7000000 21.7000000

31. TOOOOOO 21.7000000 31.7000000 35.TOOOOOO 31. ToOOOOO 31. TOOo.oO 31.TOOOOOO 0.0000000

0.0.00000 2'.0000000 31.0000000 3 •. 0000000 2'.0000000 31.0000000 21.0000000 2'.0000~00 21.0000000 31.0000000

31.00000•• 31.0000.00 31.00.0000 31.@0••000 31.00000.0 31.0000••0 21.000000. 0.0000~00

0.00.0000 '1. TOOOOOO 2'.TOOOOOO 21.TOOOOOO 31. ToOOOOO 31. ToooooO 31.7000000 31.TOOOooo 21.7000000 '1.7000000

31.TOOOOOO 31.TOOOOOO 3 •. TOOOOOO 3'.TOOOOOO 31 TOOOOOO 3 •. TOOOOOO 3'.~000000 0.0000000

0.0000000 3 •. TOOOOOO 3'.TOOOOOO 2'.'000000 21.TOOOOOO 3'.TO.OOOO 2'.'000000 3',~000.00 2'.'000000 2'.7000000

31.'000000 31. ToOOOOO 3. TOOOOOO 2'.TOOOOOO 3'.TOOOOOO 3'. TOOOo.o 3 •. TOOOOOO· 0.0000000

0.0000000 2'.'000000 2'.'000000 3'.'000000 3'.'000000 2'.'000000 2'.'000000 ".'000000 3'.'000000 2'.'000000

3'.'000000 ".'000000 36.'000000 3'.'000000 3'.'000000 3 •.••00000 3'.'00.000 0.00000.0
0.0000000 22.TOOOOOO 22 TOOOOOO 22.TOOOOOO 33.7000000 3'.TOOOOOO '3.'000000 23. TOOOOOO 33. TOOOOOO 23 ~OOOOOO

33.7000000 32,7000000 33.'000000 33. TOOOOOO 32.7000000 22.7000000 23. TOOOOOO 0.0000000

0.0000000 32.1000000 33.'000000 32.1000000 32.1000000 32.'000000 22.1000000 22.1000000 32.1000000 32.1000000

32.100.000 32.1000000 22.10000.0 22.1000000 32.1000000 32.1.00000 32.1000000 0.0000000

0.0000000 21.1000000 31,1000000 31.1000000 31.1000000 21.1000000 31.'000000 31.1000000 31.1000000 31.1000000

31.1000000 31.1000000 31.1000000 31.1000000 31.1000000 31.1000000 31.1000000 0.0000000

0.00.0000 30.TOOOOOO 'O.TOOOOOO '0. TOOOOOO 30 TooOOOO 20.TOOOOOO 30. TOOOOOO '0 7000000 'O.TOOOOOO 30.~000000

30.7000000 20. TooOOOO 30.'000000 30. TOOOOOO 30.7000000 '0. TOOOOOO 30.TOOOOOO 0.0000000

0.0000000 2'.7000000 2'.TOOOOOO 2'.TOOOOOO 2'.TOOOOOO 21.TOOOOOO 2 •. TOOOOOO 2'.7000000 2'.7000000 2 •. TOOOOOO

2. '000000 2,.TOOOOOO 2'.TOOOOOO 2'.'0000.0 2'.~000000 3'.~0.0000 ".~OO••OO 0.0000000

0.0000000 21.1000000 21.100.000 21 .•000.00 2'.'000000 3'.1000000 21 .•000.00 2' .•00.0.0 2'.'000000 2'.1000000

21.'000000 21.100.000 2'.'000000 21.'000000 2'.'000000 21 .•000.00 21.'000000 0.0000000

0.000.000 2T.'0000.0 2~.'000000 2T.IOOOOOO 2T.'000000 2'.'00.000 2T.'000000 2T.IOOOOOO 2T.'000000 2T.'000000

2T.'000000 2T •• OOOOOO 2T.'000000 2T.IO••000 2~.'000000 27.1000000 2~.'000000 0.00.0000

0.0.0••00 2T.3000000 2T.200.000 2~.'000000 2T.'00000. 2'.2000000 2T.20••000 27.30.00.0 2T.3000000 2T.3000000

2T.2000000 2~.'0.0000 2~.3000000 2'.3000000 2T.SOO••00 2T.SOOOOOO 2~.20000.0 0.0000000

0.000000. 2'.40••000 2'.'000000 2'.'000000 3'.'000000 2'.'00"00 2'.'000000 2 •.••00000 2'.'000000 21 .•000000

2 •.•000000 2'.'0.0000 2'.'000000 2'.'000000 2'.'000000 21.'00.000 2'.'00.000 0.0000000

0.00000.0 2'.'000000 2'.'000000 2'.'000000 2'.'000000 2'.'000000 2'.'000000 2'.'000000 2' .•000000 2','000000

2 •.•000000 2'.'000.00 2'.'000000 21 .•000000 2' .•000000 2'.'000000 21.1000000 0.0000000

0.0000000 2'.1000000 2'.1000000 2'.1000000 2'.'000000 2'.'000000 2'.1000000 2 •. 1000000 2'.1000000 2'.1000000

2•. 1000000 2'.1000000 2'.1000000 2'.1000000 2'.'000000 2'.1000000 2 •.••000po 0.0000000

0.00.0000 22.'000000 22.1000000 23.1000000 22.1000000 23.1000000 23.1000000 22.'000000 22.1000000 22.'000000

23.1000000 23.10000.0 23.'000000 23.1000000 22.10.00•• 23.'0••000 23.1000000
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0.0000000 32 .•••000. la .••••••• aa .••••••• 12 21 .••••000 22.1000000 22.'000000 11.'000000 11 .•000.00

:U. ',000000 22, '000000 22 .•000000 22 .•000000 Z%. '000000 %Z .•000000 2% .•000000 0.0000000
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•
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•
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"
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"

"
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•
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•
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MA'. rM .DUNDAIUI. 1. '1'11 •••• '0
M.... llUT .DUNa.. IIII' ., .••• ' •••0.
Mal. ~UM~.D IM O. OOOOD'.OO
Mal. ~UM~ID OUT -2.''1''''.0'
IN~LOW MINU. DUTP'LOW 1.'1'0'1".10
tNITIAL .... STDR.a 0.00000'.00
~R"I"T "SS STDR'D 1.•'10•••• 10
CHaNGI MASS ITDRID 1 .• '10•••• '0

CDM~&R' RIIJDUaL WITH N'T ~LUX aND "II aCCUMULaTIDN:
Mal••aLa.CI RI.IDuaL 2 .••••2••••
IIIRDR lal ~I.C'.T' , .• ''11:U.01
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TIM' ••~.U. HIAD .Jla COMCI.T_ATla. AT .ILICTI. IDa"YATII. ~Ol.T'

~U"I.' "'100 JI'.

....-

• •

••• .WI"" JI.. •

•

0.....1,1,••••

•

•

,.

•,.

,

..
,..

• HlaO Il'T1 COMC. Ud/L} " .. 1"...... 1

• .1.:1 ••• 0.000, .'.0 12&.' :I .•"• •••• 1'.... '.1"1• •••• 12T .• 10.000

• ",... II'T) COJlC.I_/LI " .. (·u.... ,

• :1::1,' ... .. •••, n .• ••• .....
• 3:1 •• .,'t . • .. ."• 2:1.' "'.0 ,. .000

• MI•• I"TI 1:;01C. I Mllf. J TIM' (., ..... 1

• 2&.' ... 0.'0•, 24.' ... :I . •••

• 24.' ••• •• • ., 1

• 26.' TZ.' 10.000

z.. ." .....,.
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APPENDIX V-B

INPUT AND SELECTED OUTPUT FOR TEST PROBLE" 2
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•••• TSO FOREGROUND HAROCO~Y ** ••
OSNAME-U11236C.LONGIS22.CNTL

IIA11834E vOB (?????,TSO-TR-KONI),KONIKOWRUN,
II TIME-(5,O),CLASS-K, TYPRUN-HOLO,
II MSGCLASS-X,NOTIFY-*
I*PASSWORD 1171
l-v08PARM ROOM-C,FORMS-9001
II-
IIKONI EXEC PGM-KONI60G,REGION-1500K
IISTEPLIB 000ISP-SHR,OSN-U11236C.KONI.LOAO
IIFT06FOOl 000SN-U11834C.LONGIS22.0UTLIST,UNIT-STORAGE,
I I SPACE-(TRK, (50.50», OISP-(MOO, CArLG) ,
II OCB-(RECFM-VBA,LRECL-133.BLKSIZE-?448)
IIFT10F001 DO OSN-U11834C.LONGIS22.GRAPH,UNIT-STORAGE.
I I SPACE-(TRK, (50,50», OISP-(MOO, CATLG) ,
II OC8-(RECFM-F8.LRECL-80.8LKSIZE·7440)
//FT07F001 DO SYSOUT-8
I/FT05F001 DO -
8ABYLON.LEVEL8.CHLORIOE 0000000

3 1 18 313620 7 3 100 8 4 1 0 0 0 0
10.01.25 40.0005 '-'.1E8 500 500 .2 .5 1
o 0 o. o. o. o. o.

o 0 0 0
8 4

1016
1026

8 3 -0.0724 400.0
9 3 -0.0724 240.0

10 3 -0.0724 350.0
11 3 -0.0724 320.0
829 .0724
929 .0724

1029 .0724
1129 .0724
o 0.1447
o 25.
1 1.0

o 0 0 0 0 0 0 0 0 0 0 0 0 000 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
044.544.544.544.544.544.544.S44.544.544.54~.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
~1.84'.84'.841.841.841.841.841.841.841.841.841.841.841 .841.841.8 0
~1.«1."1.441.441.441.«1.441.441.441.441.441.441.441.44 1.441.4 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
035.735.735.735.735.735.735.735.735.735.735.735.735.735.735.735.7 0
034.934.934.934.934.934.934.934.934.934.934.934.934.934.934.934.9 0
033.733.733.733.733.733.733.733.733.733.733.733.733.733.733.733.7 0
032.832.832.832.832.832.832.832.832.832.832.832.832.832.832.832.8 0
031.831.831.831.831.831.831.831.831.831.831.831'831.831.831.831.8 0
030.730.730.730.730.730.730.730.730.730.730.730.730.730.730.730.7 0
029.729.729.729.729.729.729.729.729.729.729.729.729.729.729.729.7 0
028.628.628.628.628.628.628.628.628.628.628.628.628.628.628.628.6 0
027.927.927.927.927.927.927.927.927.927.927.927.927.927.927.927.9 0
027.327.327.327.327.327.327.327.327.327.327.327.327.327.327.327.3 0
026.426.426.426.426.426.426.426.426.426.426.426.426.426.426.426.4 0
025.425.425.425.425.425.425.425.425.425.425.425.425.425.425.425.4 0
024.824.824.824.824.824.824.824.824.824.824.824.824.824.824.824.8 0
023.823.823.823.823.823.823.823.823.823.823.823.823.823.823.823.8 0



022.822.822.822.822.822.822.822.822.822.822.822.822.822.822.822.8 0
022.322.322.322.322.322.322.322.322.322.322.322.322.322.322.322.3 0
021.621.621.621.621.621.621.621.621.621.621.621.621.621.621.621.6 0
o 0 0 0 000 0 0 0 0 0 0 0 0 0 0 0

o 0
1 1.
000000000OOOOOOOOO
022222222222222220
020000000000000029
020000000000000020
02OOOOOOOOOOO00020
020000OOOOOOOOOO20
020000OOOOOOOOO020
0200000OOOOOOOOO20
02OOOOOOOOOOOOOO20
02000000oo00000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
020000000000000020
0200000000000oo020
02000000oo00000020
020000000000000020
02000OOOOOOOOOO020
0200000000oo000020
02OOOOOOOOOO000020
02OOOOOOOOOOO00020
02OOOOOOOO00000020
020000000000000020
020OOOOOOOO0000020
02OOOOOOOO00000020
020000000000000020
020000000000000020
022222222222222220
00000000000oo00000

2 1.0 O. 0.0
o 0.0
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I.I"LON,LIY.~.,CHLO.IOI

1M" U T a A T A

0000000

""100 0
soo.o

..
"lOlL
"OIL

IIITHl
III ..M..
.. I lilT

TI"""
TlNIT

;.10 DI.C.I .. TO.S

INU••I. 0" COLUMNS)
[MUMlllIt 0" flOWS I
lX-OIST••CI 1M ""TI
1,,-OIST.MC, 1M "IITI

TIM' .. a.aMITI.S

IM.X. MO. 0" TIMI STI"S)
IMO. 0" "U."I.G "1.10011
["UN.. IM; ..1.1oD IN "IA.S'
lTIMI l.e.IMI.T NULTI"LJI.I
ItMITIAL TIMI ST'" IliII SIC.)

2,
10.000

1.00
o 11'_01

H"O.OLO;IC AND CHIMIC.L .....M,TI.S

•"O.OS
.ITA
DLT.AT

'STO••GI CO ..... ICIIIIITI
1..... 'CTlyl .. O.O,ITV,
ICM••ACT,.ISTIC L.NGTH)
I.ATlo 0' T••••Y••I. TO
LONGITUDINAL OIS"I.SIYITV)
, ••TIO 01" T-VT TO T-XX)

0.000100...
AO.O

0.20
1.000000

NIT ..

'"ITMAX
ChOU

.""XIII .. T.. NO

IX.CUTloN " ••AMITI.S

1.0. D' IT••ATI0N .....M.T••• '
lCD.Y ••G'.CI C.IT'.IA ••01 .. ,
IM.....O.O, IT,••TIO.S - .DII"'
[MA".CILL OISTANel .... MOYI

0" "••TICLIS • M.O.C.'
tMAX. ItO. D' TlCLI.1
INa ....TICLIS NooII

,
0.0100,..
0.100

2120

•

0.000001_00 0 .000001+00 0.00000'_00 • .000001+00 • .00000'_00 0 .00000._00
0.000001+00 .. 000001+00 0.000001_00 • .00000'+00 0 .000001_00 0 .000001+00
0.000001+00 • 00000'+00 0.000001+00 • .000001+00 0 .000001_00 0 .000001+00
0.00000'+00 • 000001_00 0.00000'_00 0 000001+00 0 .000001_00 0 .oooooe_oo
0.000001_00 • .000001_00 0.00000'+00 0.00000'_00 • .000001_00 • 000001'+00
0.000001+00 0 .000001+00 0.00000'+00 0.00000'+00 • .000001_00 • .000001_00
0.000001_00 o. 000001+00 0.00000'_00 0.000001_00 0 .00000'_00 • .00000'·00
0.00000'_00 0 .000001+00 0.00000'_00 0.00000'_00 • 000001_00 0 .000001_00
0.000001_00 .. 000001+00 0.000001+00 0.000001_00 0 .000001_00 0 .000001_00
0,00000'+00 .. 00000'+00 0.000001+00 0.000001_00 o. 000001_00 • .000001_00

III .. NT ITl.1 STI .. INTI.YAL 1"0.
CoM.. LITI ".I.TOUTI

N...TMY l""oYI I.T'.Y.L 1"0. CHIM.
CD.C••T.ATIo. ".INTOUTl 0

N...TYL I".INT o"Tlo.-Y.LOCITV
O.No; 1.1"1.,T TIM' ,TI";
Z ••~L TIMI ST 1 0

....TO I".I~T O..Tlo.·al COI'.
0 ••0; 1 ... I.IT TIM. ST''';
2.ALL TIMIST.... I 0

IIIUMC" lMO. 0' O.I'.YATIO. WILLS
'0••YO.OO..... ".INTaUTl 3

••IC 1.0. 0" "U."I.; WILLS' •

IIICODIS Cl"a••001: t DINT I I
II"NCH" '''UNeM "ILOCIT1.1) 0
...DILC 1... 1 NYO"T. - CONC. CH.N;ll t

TIM' INTI • .,.LI fiN SICO"OI'
o 11000'+010.11000'+010 110001+01 0.000001+00
0.00000'+00 0.000001+00 0.00000'.00 0.000001+00
0.000001+00 0.000001+00 0.000001+00 0.000001_00
0.000001_00 0.000001+00 0 000001_00 0.00000'+00
0.00000'+00 0.00000'+00 0 00000'_00 0.000001+00
0.000001+00 0.000001+00 0 000001+00 0.000001+00
o 000001+00 0.000001.00 0.000001+00 0.00000'+00
o 00000'+00 0.000001+00 0.00000'+00 0.00000'+00
0.000001+00 0 000001_00 0.000001+00 0 00000'+00
0.000001+00 0.000001+00 0.000001+00 0.00000'+00

".,
2
2

•,.,. •
"..

ADO .00
2'0.00
210.00
220.00

0.00
0.00
0.00
0.00

••TIlIN C..S)

• 2 ."2"·01

• 2 .T211-01,. 2 ."211-01

" 2 ,'12"-01

• .. .. "2.1·01

• .. .. "2'1·01,. .. •.12"-01

" .. .. '72"-01

LOC.TIO. 0" ..UN"IN. "LLS

CONC.

a.l. 0" a•• CI~L

I·" ....CI ... ,
100.00
100.00

2.10001+01



AOUIJ'." TMIC...... Il'T!... ... ••• ... ... •.. ..• •.. .. • ... .. • ... o .• 0 0 .. 0 0.0 .. • o . ••. 0 21.0 2'.0 2'.0 21.0 21 .. 21 .. 21 . • 21 .. 2'.0 n. • 21.0 21. 0 21 .. 21 .0 2'.0 21 .. O . ••• 21.0 2',0 21.0 21.0 21 .. •• .. 21 .. n .0 2'.0 n .0 2'.0 21 .. n . • n .0 21.0 21 .. 0 •0 .• 2'.0 2'.0 2'.0 2'.0 21.0 n 0 2'.0 21 0 2'.0 n .. 21.0 •• .0 21 . 0 ••• • 2'.0 21 .0 0 •0 .• 21.0 21.0 2'.0 2'.0 21.0 21. • 2'.0 n .0 2'.0 n .. 2'.0 n .0 21. • n .• 2'.0 21. • 0 •0 .• 21.0 2'.0 2'.0 2'.0 21.0 n • 21.0 n. 0 25·0 n .. 2'.0 n . • 2'.0 21.0 2'.0 21 .0 0 ..
•. 0 21.0 2'.0 21.0 2'.0 21.0 n. 0 21.0 21 0 n .. o n .. 2'.0 21 0 21.0 2'.0 2'.0 21 .0 o. ••. 0 21.0 21.0 21.0 2'.0 2'.0 21 .. 21.0 21 .0 21.0 n .. 21.0 21 .. 2'.0 2'.0 2'.0 21 . 0 .. •... 2'.0 21.0 2'.0 2'.0 2'.0 n .0 21.0 ... • 21.0 n . 0 2'.0 21 . • 2'.0 21.0 2'.0 21 .0 0 ..... 21.0 2'.0 21.0 21.0 21.0 21 .. 2'.0 21 .0 :n.o n .0 2'.0 21 .. 2'.0 21.0 21.0 21 .0 •..
0 .• 2'.0 2'.0 21.0 lIS.O 21.0 21 .. 2'.0 n. • 21 • 2'.0 21.0 2'.0 2'.0 21.0 21.0 n. 0 • 0
0 .• 2'.0 2'.0 2'.0 21.0 21:.0 21 .. 2'.0 n. • 2'.0 21.0 2'.0 21.0 2'.0 2'.0 2'.0 n 0 .. ••. 0 2'.0 21.0 2'.0 21.0 21.0 21 • 21.0 21. • 21.0 21.0 21.0 21.0 21.0 21,0 21.0 21 .0 • 0•• 21.0 21.0 21.0 21.0 2'.0 21 .. 2'.0 21 .. 21 0 21.0 n.o 21.0 21.0 21.0 211..0 21 .. •..
•. 0 21.0 2'.0 2'.0 21.0 2'.0 21 • 2'.0 21 .. 2'.0 :n.o 21.0 21.0 21.0 21 • 21.0 21 0 • •O. 21.0 21.0 2'.0 21.0 21,0 21. • 21.0 21 .. 21.0 2'.0 2'.0 21.0 21.0 21.0 21 • 21 .. ·.•0 .• 21.0 21.0 21.0 21 • 21.0 21. 0 25.0 21 .. 21.0 21.0 21 • 25.0 2'.0 21.0 21·0 21 • 0 ·.... 21.0 21.0 21.0 21.0 21.0 21 • 21.0 21 .0 2'.0 25.0 21.0 21.0 21 0 21.0 21.0 21. • • •... 21.0 21.0 21.0 21.0 21.0 21 • 25.0 21. • 21.0 •• • 25.0 21.0 2'.0 25.0 21.0 21 • O. •... n • 21.0 21.0 21.0 21.0 n 0 21.0 n .. 21.0 21.0 21.0 21.0 21.0 25.0 21.0 21. • O. •• • 21.0 21.0 25.0 21.0 21.0 n • 21.0 21 .0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21 .. • 0
0 .• 21.0 21 • n.o 21.0 21.0 21 .. 21.0 21 • 21.0 21.0 2'.0 21 • 21,0 2'.0 25·0 21 .. • ••• 2'.0 n • 25.0 25.0 2'.0 n .. 25.0 2'.0 21.0 21.0 2'.0 21.0 21.0 2'.0 25.0 21 .. • •... 21.0 21.0 21.0 2',0 21.0 21 • 25.0 2'.0 21.0 25.0 21.0 21.0 21.0 21 .0 21.0 •• .. • •... 21.0 25.0 21.0 2'.0 21.0 n • 2S.0 21.0 21.0 21.0 25.0 21.0 21.0 2'.0 21.0 21 .. •..... 21.0 21.0 21.0 21.0 21.0 25.0 21.0 21.0 21.0 21.0 25.0 21.0 21.0 21.0 2'.0 21 .0 • ••. 0 21.0 21.0 21.0 n.o 21.0 21.0 21.0 2'.0 21 • 21.0 25.0 2'.0 2'.0 25.0 2'.0 21 • •..... 2'.0 25.0 21.0 21.0 21.0 21 • 21.0 21.0 21.0 21.0 21.0 2'.0 21.0 25.0 2'.0 21 .. • ••• 21.0 25.0 21.0 21.0 21.0 25.0 21.0 21.0 2'.0 21.0 25.0 2'.0 25.0 21.0 2'.0 21 .0 • •0 .• 2'.0 21.0 21.0 21.0 21.0 21.0 25.0 21.0 21.0 21.0 21.0 21.0 21.0 25.0 21.0 21 .. .. •... •• ... 0 .• ... ..0 ... .0 ... ... ... • • 0 .• ... •. 0 0 .• • • • •

.IlTI. T... LI
0 • • .. • • .. .. • • .. • O. • • 0 • ..·. " " " " ". " " . ". " " " " " . " " " •.. u . u. u u u. u. u. u. u. u. u ., . u. ., ., u •.. u u ... ... .. .. u. ., . ... .. ., ... .. ... .. . .. ..·. u. ... .. .. .. .. ... .. .. .. . ... .. .. u. .. . .. .... u . u. u u. ... u. u. u. u. u u. ... ... u u. u ..
0 ... .. . ... ... .. ... .. .. ... ... ... u. ... •• u •• .... " ... " " " " " " " . " " " . " . " " " •.. " . " . " " " " " . " " " " " " " " " •.. .. ... 21 ... 20 ... .. .. n 20. .. 21 ... .. .. ... •·.

... .. ... ... 20 21. ••• .. .. 20. .. ... 21. ... 21 ... •.. ... .. .. ... .. . .. . ... n ... n. ... ... ... ... 21 .. .... " . " ". " . ". " . ". " " " . " " . " . ". " . " .... .. ... ... .. .. . .. . ... ... .. .. 21 .. 21. .. .. ... ..·. ... ... ... .. . ... ... ... .. .. .. .. ... ... ... .. n . .... ... ... ... ... ... .. .. u ... u. .. ... ... u . .. .. .... u u. u. u. u. u. u. ... u. u u. u. u. u. u. u. •.. u . u. u. u. u. u. ... ... u. u. u . ... ". ... .. ... .... " " . " . " . " . " . " " " " . " " . " . " " . " •.. '0 . '0. '0. .. . '0. '0 '0. ... •• ... '0. '0. •• '0. '0. ... .... 21 . 21 . ... 21 21. .. ... ... n. n. 21. 21. n 21. n n •.. 21 . ... 21. n. 21 21. 21. n. n . n. 21. 21. 21. 21. u. n •.. " . " " ". " . " . " . " ". " " " " . " " " •• n. n. 21. 21. n· 21. 21. n. n 21. 21 21. u. n. 21 21 ..
O. 21. 21. 21. 21. 21. n. 21 n. n. n. 21 21. n· 21. n 21. •
O. 21. n. 21 21. 21. 21. 21 n. n. n. 21. 21. 21 21. 21. n. .... ... u. u . ... u. u. 20 . u. 20. 20. 20. 20. 20. 20. 20 20. .... u . u. u. u. u. u. u. ... u. u. u. u. u. u. u. u. •.. u . u. u. u. u. u. ". ". ". ". u. ". ". u. u. ". ..
O. u. u. ". u. u. u. ". u. u. u. u. u. ". u. u. u. O.
O. .. .. .. O. O. .. .. .. .. .. O. O. .. .. .. .. •
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.:1.2.,0 , ••.•" •• 1:1•. "" "'.1:10'
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0.0021

0.00:10
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0.00'2
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0.0012

II. ",'"
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2.'222

0.110"
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0.300:
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0.0'.'

'.7''''
0.002'

0.00'3

'.OS"

O.OS"

0.0100

".111'

to.'OO,

". :1"S

1: .••• ,

0.02'"0.001.
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CMSMtCAL .A'. IALANCI

••S. 1N 10UNO•• la. O.oooooa.oo
•••• OUT 10UNO•• I.. -'.122'11.01""'.1 PUMilia IN 2."2021.10
MAl. PUMPSO OUT -1.".'.'·01
INPLDW MINUI OUTPLgw 2 .•22 •••• ,0
JNITIA~ MAl. 'TO"O 0.00000'.00
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APPENDIX V-C

INPUT AND SELECTED OUTPUT FOR TEST PROBLEft 3
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•••• TSO FOREGROUND HARDCOPY····
DSNAME-U11236C.LDNGIS23.CNTL

IIu11834C vD8 (?????,TSD-TR-KDNI),KDNIKOWRUN,
II TIME-(5,OO),CLASS-K, TYPRUN-HDLD,
II MSGCLASS-X.NOTIFY··
I"'PASSWORO ????
l-v08PARM RDOM-C
II-
IIKONl EXEC PGM-KONl60G,REGIDN-'500K
IisTEPLI8 DO DISP-SHR,DSN-U11236C.KONI.LDAO
IIFT06F001 DO DSN-U"834C.LONGIS23.0UTLIST,UNIT-STORAGE,
II SPACE-(TRK,(50,50»,DISP-OLD,
II DC8-(RECFM-V8A,LRECL-133,BLKSIZE-?448)
IIFT'OF001 DO DSN-U11834C.LONGlS23.GRAPH,UNIT-STORAGE,
II SPACE-(TRK,(50,50»,DlSP-DLD,
II DCS-(RECFM-FS.LRECL-SO,BLKSIZE-7440)
IIFTO?F001 DO SYSOUT-B
IIFT05FOO1 00 -
BABYLON,LEVELB,CHLORIDE 00000000

3 3 18 313620 1 7 3 100 8 4 1 0 0 0 0
3. .01 .25 40.0005 1.3.1E? 500 500 .2 .5 1

0 0 O. O. O. O. O.
0 0 0 0

8 4
'0'6
1026
8 3 - .0724 250.
9 3 -.0?24 220.

10 3 -.0724 240.
11 3 '•. 0724 240.
829 .0724 0.0
929 .0724 0.0

'029 .0724 0.0
1129 .0724 0.0
0 0.1447, 1.0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 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
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 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 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 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 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 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 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 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 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 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 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 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 0
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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 0 000 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
045.345.345.345.345.345.3~.345.345.345.345.345.345.345.345.345.3 0
044.544.544.544.544.544.544.544.544.544.544.544.544.544.544.544.5 0
043.243.243.243.243.243.243.243.243.243.243.243.243.243.243.243.2 0
041 . B41 . B41 . B41 . B41 . B41 . B41 . B41 . B41 . B41 . B41 . B41 . B41 . B41 . B41 . B41 . B 0
041.441.441.441.441.441.441.441.441.441.441.441.441.441.441.441.4 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
03B.738.738.73B.738.73B.73B.73B.73B.73B.73B.73B.738.738.738.73B.7 0
03B.038.03B.038.038.038.038.038.03B.03B.03B.038.038.038.03B.038.0 0
036.736.736.736.736.736.736.736.736.736.736.736.736.736.736.736.7 0
035.735.735.735.735.735.735.735.735.735.735.735.735.735.735.735.7 0
034.934.934.934.934.934.934.934.934.934.934.934.934.934.934.934.9 0
033.733.733.733.733.733.733.733.733.733.733.733.733.733.733.733.7 0
032.B32.B32.B32.B32.B32.832.B32.B32.832.B32.832.B32.B32.832.832.B 0
031 . B31 . B31 .831 . B31 . B31 . B31 .831 . B31 . B31 . B31 . B31 . B31 . B31 . B31 .831 . B 0
030.730.730.730.730.730.730.730.730.730.730.730.730.730.730.730.7 0
029.729.729.729.729.729.729.729.729.729.729.729.729.729.729.729.7 0
028.62B.62B.62B.628.62B.62B.62B.62B.62B.628.62B.62B.62B.62B.62B.6 0
027.927.927.927.927.927.927.927.927.927.927.927.927.927.927.927.9 0
027.327.327.327.327.327.327.327.327.327.327.327.327.327.327.327.3 0
026.426.426.426.426.426.426.426.426.426.426.426.426.426.426.426.4 0
025.425.425.425.425.425.425.425.425.425.425.425.425.425.425.425.4 0
024.B24.B24.B24.B24.B24.B24.B24.B24.B24.B24.B24.B24.B24.B24.824.B 0
023.B23.B23.823.823.823.B23.B23.B23.B23.B23.B23.B23.B23.B23.B23.B 0
022.B22.822.B22.B22.B22.822.822.B22.822.B22.B22.B22.B22.B22.B22.B 0
022.322.322.322.322.322.322.322.322.322.322.322.322.322.322.322.3 0
=1.621.621.621.621.621.621.621.621.621.621.~1.621.~1.~1.621.6 0
o 0 000 0 0 0 0 0 0 0 0 0 0 0 0 0

o O.OEOO
1 1 .
OOOOOOOOOOO0000000
022222222222222220
02OOOOOOOOOOOOOO20
02OOOOOOOOOOOOOO20
020OOOOOOOOOOOOO20
02OOOOOOOOOOOO0020
020000000000000020
0200000oOOOOOOOO20
02OOOOOOOOOOOOOO20
02000OOOOOOOOOOO20
02OOOOOOOOOOOOOO20
020OOOOOOOOOOO0020
02OOOOOOOOOOOOOO20
020000000000000020
020000000oo0000020
020OOOOOOOOOOOO020
020000OOOOOOOOOO20
02OOOOOOOOOOOOOO20
02OOOOOOOOOOOOOO20
02OOOOOOOOOOOOOO20
02OOOOOOOOOOOOOO20
02000OOOOOOOOOOO20
02OOOOOOOOOOOOOO20
0200000OOOOOOOOO20
02OOOOOOOOOOOOOO20
02OOOOOOOOOOOOOO20
02OOOOOOOOOOOOOO20
02OOOOOOOOOOOOOO20
02OOOOOOOOOOOOOO20
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022222222222222220
OOOOOOOOOOOOOOO000

2 1.0 O. O. 0
0 0.0
1

1 7 100 8 0 0 0 0 4 1 . 1 .2E8
8 3 0.0 0.0
9 3 0:0 0.0

10 3 0.0 0.0
11 3· 0.0 0.0
829 0.0 0.0
929 0.0 0.0

1029 0.0 0.0
1129 0.0 0.0
1

3 1 7 100 8 0 0 0 0 3. 1 .3. 2E7
8 3 -.0724 250.
9 3 -.0724 220.

10 3 - .0724 240.
11 3 -.0724 240.

829 .0724 0.0
929 .0724 0.0

1029 .0724 0.0
1129 .0724 0.0
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1 II ~ U T OAT A

""'00.0
100.0

NTIM
It~M~

~INT

TIM'
TlNl T

•• 10 O.'C.I~TO••

I NUN.II. 0' CO,LU••• '
(NU•••• Ol',.aws,
(X-OIIT.NC. IN I'.IIT)
Iv-OI.T'ltCI IN I"'Tl

TIM' ' •••••T•••

'KAt. NO. 01' TIMa 'T'~S'

IND. a' ~U~IItG: , •• rODI'
I~U~IN' ~'.IOO tit vlla."
ITIMII l.e.,MaNT MULTI'LIII.,
IlltlTlaL flMa .T'~ IN IU:.'

••3.000
1 .00

0.~1'.01

•'0.01
.ITa
DLf•• f

... III'CT.

lITO••• , COIl'I'ICIINf'
,.".CTI.I ~O.OIITV!

[CM•••CT•• IITIC LIN'TM!
' ..... TI0 0' TR.Nlv.a•• TO
LONGITUDINaL OIS~••'IYITVI
1••Tro 01' T-VV TO T'XX'

0.000'00
0.25

AO.O

0.20
1.000000

lilT',.,
tTMA.
Ce:UlIS

N~MAII

II~T'N'

IXICUTION ' .....M.T••,

litO 01' ITI••TtO,. ~'.A••T!.'1
ICONVI•••"CI carTI.I. - .Ol~)

IMAX.NO.DI' IT •••TIOII, • ADI~'

(MAI.caLL orlTANCI ~ ... MOYI
01' ' ....TICL.I - M.O.C.)

lMAX. liD. 01' ~A.TlCL.'1

III'. ~"'.TICL.' ~•• NOD.'

~.o••aM D~TIOIt.

,
0.0100,..
0.'00

3':10
•

!•,
• 00000'.00 0 00000••00 0 .00000'·00 0.000001·00 • .00000.·00 o. 00000'·00

•.00000'.00 0.00000.·00 0 .00000••00 0,000001·00 • .00000••00 0 .00000'·00
0.00000••00 0.00000.·00 • 00000••00 0.00000••00 •.000001.00 •.oooooe·oo
0.00000'.00 0.00000.·00 • 00000••00 0.00000••00 •.oooooe.oo •.00000••00
0.00000.'.00 0.00000.·00 • 00000.·00 0.00000••00 •.00000.·00 • .00000••00
0.000.0'.00 0.00000'·00 • 00000.·00 0.00000••00 •.00000.·00 0 .00000••00
0.00000•••0 0.00000••00 • 00000••00 0.00•••••00 •.0000•••00 0 .00000••00
0.000001.00 0.0.000.·00 • 000.0••00 0.00000.·00 • .00000'.00 • .00000••00
0.00000••00 0.00000'.00 • 00000.·00 0.00000.·00 •.00000.·00 • 00000'.00
0.00000.·00 0.00000'.00 • .00000••00 0.00000'·00 • .00000'.00 • 00000.·00

N~NT ITIM. 'T.~ IMTEftVaL I'OR
COM~LIITI ~~INTOUTI

lI~ltTMV lMOVIl IItT.RY~L I'OR CM.M.
COMC,.T••TIOII '.I .. TOUT] 0

II'.TVL I'~JNT O'TIDIt-VILICITY
0 ••11; 1.I'Ut., TIM' IT.~;

'.ALL TIM. "1"111 D
"'NTO 1'.111' O~TION-OI.".COI'.

O.NO; 1.'l.,T TIMII ITI':
'.ALL TlMIl ST."S' 0

MUNO•• 'Ita. til' 0 ••••v.TI0. waLLS
'OR Hvo.o••a"H '.I.TOUT}

... IC INa. a' 'UM"IIIS waLLI)

NCOO'S I '011. NODI ! O.NT. I
N"NCHV I~UNCH V.LOCITtllll
N~O'LC '~.tMT O~T. -CONC. CHaNG"

TIMe INT.RvaLS lIN saCONO'}
0.31000'.01 0.31000'.01 0.31000••0. 0.00000••00
0.00000••00 0.00000••00 0.00000'.00 0.00000••00
0.00000••00 0.00000'.00 0.00000'.00 0.00000••00
0.00000'.00 0.00000••00 0.00000'.00 0.00000••00
0.00000••00 0.00000'.00 0.00000'.00 0.00000••00
0.00000••00 0 00000••00 0.00000••00 0.00000••00
0.000001.00 0.00000••00 0.00000••00 0.00000••00
0.00000'.00 0.000001.00 0.00000'.00 0.00000'.00
0.00000••00 0.00000'.00 0.00000'.00 0.00000••00
0.000001.00 0.00000••00 0.00000••00 0.00000••00

LOCATIOM O~ o ••••vaTION WIILLS...
, • •• ,. "• ,. ..

LOC...TION •• 'U_IN'

, R.T.llIt C~II

• • -. ~:"I-O'• • -. ~2A"01,. • .~2A.·OI

" • '. ~2.'·OI

• .. 0.T2AI-OI

• .. 0.~2'I-Ol,. .. 0.~2"'-0'

" .. 0.T2"1-01

........ 0' Olt. C.LL •

X-Y l"aCING:
'00.00
100.00

waLL'

CONC.

2'0.00
220.00
2'0.00
2AO.00

0.00
0.00....
0.00

2 .•0....0 •
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• OUI~." TItIC••••• I~Tl... ••• ... ... ... ••• •.. •.. ... ••• • • ... ••• • • •.. •.. ..• ...
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'.11"-0:1 I. 'fI'·03 '.1"·0:1 '.""-03 '.1"·0:1 '.1"'0:1 '.1"·0' 0.00'.00
0.00'.00 '.'f.1i·03 '.11'~0:l '.""'03 •. 1 ....0:1 '.1"·0:1 '.""·0:1 '."'·0:1 '.""-0:1 '.7"-03
'."1-0:1 '.7"'03 '.""-0:1 1.1"·0:1 '.1'1-03 1.""-03 '.7"·03 0.00'.00
0.00'.00 '.""'0:1 '.7"-03 1.1"·03 '.7"-0:1 1,""'0:1 '.1"·OS '.7"-0:1 '.1'11-0:1 1.7"'03
'.1"-0:1 '."'1-03 '.71'-03 1.""·0:1 '.'f•• ·0:l •. ""·,0' '.1"-0:1 0.00'.00
0.00'.00 a.,.,1I-0:l '.1Ie·-0:l • . ""·0:1" '.1'1-03 1.'f"·03 '.""·03 '.""·0:1 •.""-03 '.1"'0:1
'."'-02 '.'7"'0:1 '.1"·03 '.7"-03 '.11'·03 '.""·03 '.""·03 0,0.'.00
0.00'.00 1.""'-0:1 '.""·03 '.711'·0:1 '.""·03 '.1"-03 '.7"·03 '.1"·0:1 '.'7"·03 .""-0:1
1.1"·0:1 1.1'''·03 1.""-03 1.7•• ·.3 '.""'0:1 •. ""·03 1.7.e·0:l 0.00'·0.
0.00'.00 1.""-07 '.1"-03 1.71'-03 •. 7"~O:l •. "'·.OS '.1'.'0:1 '.1"-0:1 1.7"·03 .. ""-03
I. ""·03 '.1"'03 '.1"·0:1 •. .,.e·o:l' 1.7"·0:1 '.111·0' 1.1"'03 0.00'.0.
0.00'.00 '.1'.·03 1.""·03 '.111'0:1 1.1•• ·.3 '.""·OS '.7"·0S. '.""·0:1 ',7"·0:1 •.""'0:1
1.""-03 '.7"-03 a.",,·o:l 1 . ., •• ·.3 •. ., ....0:1 •. .,.,·03 '.1"·03 0.00••••
•. 00'.00 '.""·03 '.1"-0S. '."'.-03 '.1"-0:1 '.7"·0S. '.1"·0S. •. ., ....0:1 •. .,•• ·.3 '.7"·0:1
•. 1 ....03 '.1'.'0:1 I.""·OS. '.1"'03 '.'7"·0:1 '.1"·0:1 '.1"'03 0.00'.00
0.0.'.00 1.71'·.:1 '.""·03 '.1"-03 I. '7" .••' 1'''''·~3 '.1"'0:1 1.""·03 '.7"'03 1.1"-0:1
'.""'03 •. 1111-03 '.1"·0:1 1.""·03 a.",,·o:l '.""-02 '.1"·0:1 0.0.'.00
0.00'.00 1.1"'0:1 1.""·03 '.""-0:1 '.1'.'0:1 '.71'-02 '.1"-03 '.""-03 '.7"'0:1 •.""·03
'."S'-O:l 1.1"'03 '.""'0:1 '.1"'0:1 '.1"·03 • ..7"-03 '.1"·0:1 0.001.00
0.001.00 '.71'-02 I. '71.-03 1.""-03 '.7"-03 '.7"'0:1 '.""-03 '.7"-03 •.""-03 1-.7.e·O:l
'.1.1-03 •. 1 ....0:1 '.1"-03 1.7"'0:1 '.""'03 1.1"-02 '.""-OS o.ooe ••o
0.00'.00 0.00'.00 0.0.'.00 0.001.00 0.00'.00 o. 00'.00 0.00'.00 0.00'.00 o. 00'.00 0.00'.00
0.00•••• 0.00'.00 0.0••••• 0 ....... 0 .•••••• 0 .••••00 0.00'·00 0.0.'.0.

AliA O~ AOUII',I 1M MOD'L 1."000'.01 '0. ~T.

MZCIlIT lMAX. MO. DI' C'~LS TN"T CAM •• YOlO O~
I'AITICL'.: II' Ixc••aIO, I'A'TICL" AT.Ol
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IU""US, .'CKAlIIG' ... DISC" ..aG' '''T/S'C}
0.00'.00 0.00'+00 0.00'+00 0.00'+00 •.00".00 .. 00.·00 .. 00.·00 0 .'"'0".00 • 00,,·00 0 00'·00
0.00'+00 0.00'.00 0.00'·00 0.00'.00 • 00'.00 •.00'.00 o. 00'.00 •.00'.00
0.00'.00 0.00"+00 0.0011·00 0.00'.00 •.00'.00 • 00'.00 0 .00••00 .. 00'.00 0.001:4>00 0.00'.00
0,00'+00 0.00'.00 0.00'.00 0.00'.00 0 .00'.00 0 ,00'.00 0 .00'.00 •.001·00
0.00'+00 0,00'+00 0.00'.00 0.00'+00 0.00'+00 0 .00.·00 0 .00'+00 0 .00'.00 0.00'·00 0.00'·00
0.00'+00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 • 00'+00 •.00.·00 •.00'.00
0.00'.0. .,00'+00 0 .•0'.00 0.00'.00 0.00'.00 0 .00'+00 .. 0.'.00 0 .00'.00 0.00'.00 0.00'+00
0.00'.00 0.00, ••0 0; ••••00 0.00•••• 0.00'.00 •.0••••0 0 .00'+00 0 .0.'.0.
0.0••••• 0.00'.00 0.00'.00 0.00'.00 0.00'+.0 0 .00'+00 0 .00'.00 0 .00'.00 0.00'.00 0,00'.00
0.00••00 0.00'.00 0.00'.00 0.00'.00 0.00'.0. 0.00'·00 •.00.·00 0 .04'••0
0.00'.00 0.00'.00 0.00'.00 0.00••00 0.00'.00 0.00'.0(1 0 00'.00 0 00.·00 0.00'••0 0.00'"",00
0.00'.00 0.00'·00 0.0••••0 0.00'.0. 0.00'.00 0.00'.00 0 .00'.00 •,00'·00
0.00'·00 0.00'·00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0 .00'.00 0 .00••00 0.00' ••0 0.00'.00
0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0 .00'.00 0.0012.00
0.001••0 0.00'.00 0.00'.00 0.00'.00 •. 00.·00 0.00'.00 •.00'.00 O.CO'.OO 0.00'·00 0.00'.00
0.00'.00 0.00'+00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 o. 00'+00 n.ool!·OO
0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0 .0011.00 0.00'.00 0.00'·00 0.00'.0(1
0.00'.00 0.00'.00 0.00'·00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'+00
0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'+00 0.00'.00 0.00'.00 0.00'.00 0.001·00 0.00'·00
0.00'.00 0.001.00 0.00'+00 0.00'+00 0.00,+00 0.00'+00 O.OillOl+oO 0,001+00
0.00'+00 0.00'+00 0.00'.00 0.00'.00 0.00'.00 O.OO'.O.o;l 0.00'.00 0.00'.00 0.00'.00 0.00'.00
O.OO,.OQ 0.00'.00 0.00'.00 0.001·00 0.00'.00 0.001·6Cil 0.00'.00 0.00'.00
0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.001l.0~ 0.00'.00 0.00'.00 0.00'.00 0.00'.00
0.00'.00 0.00'·00 0.00'.00 0,00'.00 0.00'.00 O.OO'.O'~ 0.001.00 0.00'.00
0.00'••0 0.00'.00 0.00'••0 0.00'.00 0.00'.00 0.00'+00 0.00'.00 0.00'+00 0.00••00 0.00.+00
0.00'.00 0.00'.00 0.00'.00 0.00.·00 0.00'.00 0.00'.00 0.00'.00 0.00'+00
0.00'+00 0.00'.00 0.00'.00 0.00'.00 0.00'+00 0.00'.00 0.00'+00 0.00'.00 0.001••0 0.00'.00
0.00'.00 0.001.00 0.00'+00 0.00••00 0.00'+00 0.00'.00 0.00'.00 0.00'.00
0.00'.00 0.00'+00 0.00'.00 0.001·00 0.00'.00 0.001.00 0.001",,00 0.00'.00 0.00'.00 0.001+00
0;00'.00 0.00'.00 0.0.'.0. 0.00'.00 O.CtOI.OO 0.00'.00 0.00'.00 0.00'·00
0.00'.00 0.001.00 0.00'••0 0.00'.0. 0.00'.00 0.00'.00 0.00'.00 :».00'.00 0.0.'.00 0.00'.00
0.00'.00 0.00'••0 0.00'.00 0.00'.00 0.00'.00 0.00'••0 0.00'.00 0.00'.00
0.00.·0. 0.00'+00 0.00'.00 0.00'.00 0.0"'.00 0.00'·00 0.00'.00 0.00'.00 0.00'••0 0.00'.0(1
(1,00'.00 0.00,••0 0.0.'.00 0.00'.00 0.00'.00 0.00'.0. 0.00'.00 0.00'.00
0.00'+00 (1.0.'.00 0.00'.00 0.00'.00 (1.00'.00 (1.00'.00 0.00'+00 0.00'.00 0.00'.00 (1.00'+00
0.00'.00 0.00'.00 (1.00'.00 0,00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00
0.00'.00 0.00'.00 Cl.OO'.OO (1.0(11·00 0.00'.00 0.00'.00 0.001.00 0.00'.00 0.00'.00 0.00'+00
0.00'.00 0.00'.00 0.00'.00 0.00'.00 0 00'.00 0.00'.00 0.00'.00 0.00'.00
0.00'.00 0.00'.00 0.00'+00 0.00'.00 0.00'+00 0.00'.00 0.00'.00 0.00'.00 0.00'+00 0.00'.0.
0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.001il.00 0 ..00'.00 0.00'.0. 0.00'.00
0.00.·00 0.00'·00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.0. 0.00'.00 0.00'.00
0.00.·00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00
0.001·00 0;00'.00 0.00'.00 0.00'.0. 0.00••00 0.00••00 0.00'.00 0.00'.00 0.00'+00 0.00'.00
0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.001.00 0.00'.00 0.00'.00 0.00'.00
0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 (1.00.·00
0.00'.00 0.00'+00 0.00'.00 0.00' ••0 0.00'.00 0.00'.00 0.00'.00 0.001·00
0.00'.00 0.00'.00 0.00'••0 0.00'+00 0.00'·00 0.00'.00 0.00••00 0.00'.00 0.00'.00 0.00'.00
0.00'+00 0.00'.00 0.00'.00 0.00'.0(1 0.00'.00 0.00'.00 O.Oq.OO 0.00'.00
0.00••0. 0.00'·00 0.001+00 0.00'.00 0.00'.00 0.00••00 0.00'·00 0.00'.00 0.00'.00 0.00'.00
0.00'.00 0.00'.00 0.00'.00 0.00'.00 0,00'.00 0.00'.00 0.00'.0. ..001.00
0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00,,"->00 0.00'.00 0.001.0.
0.00'+00 •. 0.'.00 0.00'.00 0.00'.00 •. 00••00 0.00'.00 0.00'.00 0.001*00
0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 •• 001!~OO:O 0.00'.00 0.00'.00
0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.001.00 0.00'.00 0.00'.00 O.OO'~Otl

0.00'.00 0.00'••0 0.0••••0 0.00••0. 0.00'.00 0.00'+00 0.00'.00 O.OO'''''~l:\I 0.00'.00 0.00'.00
0.00'·.0 0.001·00 0.00'.00 0.00'.00 0.0.'.00 0.00'.00 0.0.'.00 0.0"".00
0.00.·00 0.00'.0. 0.00'+00 0.00'.00 0.00'.00 0.00'.00 0.0.'.00 0.00'.00 0.00'.00 0.00'.00
0.00'+00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0 .•0'.00
0.00'+00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 •• 00'••0 0.00'.0. 0.00'.00 0.00'.00 0.00'.00
0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00 0.00'.00
0.00••00 0.0.'.00 0.001.00 0.001·00 0.00'.0. 0.00••00 0.00'.00 0.00'.00 0 .•0'+00 0.00'.00
0 .....0. 0 ....... 0.00.... 0 .••••0. 0 .••••0. 0.0•••0. 0.00'.00 ~ .•O••OO

.00' IOI.TI"l:CATIO. MA'

0 0 0 • 0 0 0 0 0 0 0 0 • 0 0 0 0 •• • • • • • • • • • • • • • • • • 0
0 • • • 0 • 0 • 0 • • 0 0 0 • • • 0
0 • • 0 0 • 0 • • • • 0 0 0 • • • 0

• • 0 • • • • 0 0 0 0 0 0 • • • • 0
0 • 0 0 • • 0 • 0 • • 0 0 • • • • 0• • • • • 0 • • • 0 0 0 • 0 • 0 • •0 • • • 0 • • 0 • 0 0 0 0 • • 0 • •• • 0 • 0 • 0 • 0 0 • 0 0 • 0 0 • 0
0 • 0 0 0 • • • 0 • 0 • • • 0 0 • •0 • 0 0 0 • • • 0 0 0 • • • 0 • • •0 • • 0 0 • 0 • 0 0 • 0 0 • 0 0 • 0
0 • 0 0 0 0 • • 0 0 0 • 0 • 0 0 • 0
0 • 0 0 0 0 • 0 0 • 0 0 • 0 0 0 • •0 • 0 0 0 • 0 • 0 0 0 0 0 • • 0 • 0
0 • 0 • • 0 0 • 0 • • • 0 0 0 • • •• • 0 0 0 0 • 0 • 0 0 • 0 0 0 0 • 0
0 • 0 0 0 • • 0 0 0 0 • 0 • 0 0 • •0 • 0 0 • • 0 • 0 0 0 0 • • 0 • , 0• • • 0 • • 0 0 • 0 0 0 0 • 0 0 • 0
0 • • 0 0 0 0 0 0 • 0 • • • 0 0 • •• • 0 0 0 • • • • 0 • 0 • 0 • 0 • 0• • 0 • 0 0 0 • • • • 0 0 0 0 0 • 0
0 • 0 • 0 0 0 • • • • 0 0 • • 0 • •0 • • • 0 0 • 0 0 0 0 • • 0 0 • • 0• • 0 • • • • • • • 0 0 • • • 0 • •• • 0 0 0 0 0 0 0 0 • 0 • • • 0 , 0• • 0 0 0 • 0 0 • 0 • • 0 0 • 0 • 0
0 • 0 0 0 0 • 0 0 • 0 • 0 0 0 0 • 0
0 • , , • • • • • • • • • • • • • •0 • 0 0 0 • 0 0 0 0 • 0 0 0 • 0 0 0... .. • 00• IO'.T . COO'S S".CI"I ••

T., l'OLL!JWUG ."II.N,.TS "A'" .... NaD':CO., ... L,AleaIlC' souaci CO.C . It'CMAall

1.000'·00 0.000'.00
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ye~TICA~ ~I~MIA'I~ITY/THICK.ISS I~T/I~T.S'Cll

0.00'.00 0.00'.00

0.0.'.00 0.00••00

1 .00'.00 1 .00'+00

0.00'+00 0.0.'.00

0.00'.00 0.00'.00

0.00'.00 0.00'.00

0.00'.00 0.0.'.00

0.00'.00 0.00'.00

0.001.00 0.00'••0

0.0•••00 0.001.00

0.00'.00 0.00'.00

0.00'.00 0.00'.00

0.00'.00 0.00'.00

0.00'••0 0,00'.00

0,00.+00 0.00'.00

0.00'.00 0.00••00

0.001+.0 . 0.00'.00

o 001.00
0.00'.00
1 00'.00
O.OOt.OO
o 00'.00
o.ooe.oo
0.00'.00
0.00'.00
0.00'.00
0.00'.00
0.00'·00
0.001·00
0.00'.00
0.00'+00
0.00'.00
0.00'.00
0.001.00
0.00'.00
0.00'.00
0.00'.00
0.00'.00
0.00'·00
0.00'.00
O.ooe••o
0.00'·00
0.00'.00
0.00'·00
0.001.00
0.001.00
0.0.'.00
0.00'.00
0.00'·00
0.001.00
0.00'.00
0.00'.00
0.00'.00
0.00'.00
0.00'.00
0.00'·00
0.00'.00
0.00'+00
O.OO'.ftO
0.00'.00
0.00'.00
0.00'.00
0.00'.00
0.00'.00
0.00••00
0.00'.00
0.00'+-00
O.OO'~OO

0.001.00
0.00'.00
0.00111.00
0.00'.00
0.001.00
0,00'.00
0.001+00
1.001.00
0.001.00
0.00'.00
0 .••••0 •

o 00'.00
0.001·00
1.00••00
1.00'·00
0.00'·00
1.00'·00
0.00'.00
1 .00••00
o 00••00
1.00'·00
0.00'·00
1.00'.00
0.00'.00
1.00'.00
0.001.00
1.00'.0.
0.00'·00
1.00'.00
0.00'.00
1.00'.00
0.00'.00
1.00••0.
0.00'.00
1.00'·00
0.00'·00
1.00'.00
0.00.·0.
1.001·0.
0.001.00
1.00'.00
0.00'.00
t.OO.·OO
0.00'.00
1.00••00
0.001.00
1.001·00
0.00'.00
1.00••0.
0.00'·••
1.00'.00
0.00'·0.
1.00'.00
0.00'••0
1.00'••0
0.00'+00
t.OO'+OO
0.00'+00
1.00'·00
0.00'.00
1.00'.00
0.00'.00
1.00'+00
0.00'.00
1.00••00
0.00'.00
1.00••00
0.00••00
1.00t.OO
1.001·00
1 .00'+00
0.00'.00
0.00••0.

0.001·00
0.00'·00
1,00'.00
1.00'.00
o 00'.00
0.00'.00
0.00'·00
0.00'+00
0.001.00
0.00'.00
0.00'.00
0.001.00
0.00'·0.
0.00'·00
0.00'.00
0.00'.00
0.00'.00
0.001·00
0.00'·00
0.00'·00
0.001·00
0.001.00
0.00'+00
0.00'.00
0.00'.00
0.00'.00
0.00'·00
0.00'.00
0.00'.00
0.00'+00
0.00'.00
0.001+00
0.00'+00
0.00'.00
0.00'.00
0.00'.00
0.00'·00
0.00'.00
0.00'.00
0.00'.00
0.00'.00
0.00'.00
0.00'.00
0.00'·00
0,00'.00
0.00'.00
0.00'.00
0.00.·00
0.00'.00
0.00'.00
0.00'·00
0.00'.00
0.001.00
0.001.00
0.00'.00
0.00'+00
0.00'.00
0.00'.00
1.00'·00
1.00'.00
0.00'.00
0.00'••0

0.00'.00
0.00'.00
1.00'.'00'
1 00'.00
0.001·00
0.00'.00
0.00'••0
0.00'·0.
0.00'.00
0.00'·00
0.00'.00
0.00'·00
0.00'.00
0.00'.00
•. 001.00
0.001.00
0.'00'·00
0.00'.00
0.00'.00
0.00'.00
0.001.00
0.00'+00
0,001.00
0.00'.00
q,.001.00
0.001.00
0.00'.00
0.00'·00
0.00'.00
0.00'+00
0.00'.00
0.001.00
0.00'+00
0.00'.00
0.00••00
0.00'.00
0.00'.00
0.00'.00
0.00'.00
0.00'.00
0.00'.00
0.00'+00
0.00'.00
0.00'.00
0.00'.00
0.00'.00
0.00'.00
0.00'.00
0.00'.00
0.00'+00
0 .••'+00
0.00'+00
0.00'.00
O.CO'.OO
0.00'.00
0.00'.00
0.00'·00
0.00'.00
1.0.'+00
1.001+00
0.00'.00
•. 00.·..

0.00'·00
O.OO'.OC
1.00'.00
, .00'+00
0.00'·00
0.00'·00
0.00'.00
0.00'·00
C.OO'.OO
O.OO'.OC
0.00'.00
0.00'.00
0.00'.00
O.ooa·oo
0.001.00
0.00'.00
0.001.00
0.00'.00
0.001.00
0 .•0'.00
0.00'·00
0.001·00
0.00'.00
0.00'.00
0.001.00
0.00'·00
0.00'·00
0.00'.00
0.00'.00
0.001+00
0.001.00
0.00'·00
0.001.00
0.0.'.00
0.00'·00
0.00'·00
0.00'••0
0.001.0.
0 .•0'+00
0.00'.00
0.001.00
0.00'·00
0.0.'.00
0.00'.0.
•• 00'·00
0.00'+00
0.00'.00
0.00'·00
0.00'.00
0.00,.00
0.00'.00
0.00 ....00
0.00'·00
0.001·00
0.00'.00
0.00'.00
0.00'+00
0.00'.00
1.00'.00
1 ..001.00
0.00'.00
0.00'.00

0.00'.00
0.00'.00
1 .00••00
I .00'.00
0.00'.00
0.00'.00
0.00'+00
0.00'.00
0.001.00
0.00'.00
0.00'.00
0.00'+00
0.001.00
0.00'.00
0.00'.00
0.00'.00
0.001.00
0.00'+00
0.001+00
0.00'.00
0.0.'.00
0.001.00
0.00'.00
0.001.00
0.00'.00
0.00'·00
0.001.00
0.001.00
0' .00'.00
0.00'.00
0.00'.00
0.00'.00
0.00'.00
0.00'·00
0.00'·00
0.00'·00
0.001.00
0.001.00
0.00'.00
0.00'+00
0.001'.00
0 ..00'.00
0.00'.00
0.00'.00
0.001+00
o.ooa.oo
0.001'.00
0.001·00
0.001.00
O.~O'.OO

0.00'.00
0.001.00
0.001+00
0.00'.00
0,00'.00
0.001,·00
0.00'+00
0.00'.00
I .0-"+00
1 .001.00
0.00'.00
0.00'."

o 00'.00 0.00'.00
o 00'.00 0.00'.00
0.001.00 1 00'.00
1.001.00 1.001.00
0.001.00 1.00'.00
0.001.00 0.00'.00
0.001.00 1.00'.00
0.001.00 0.001.00
0.00'.00 1.00'.00
0.001.00 0.00'.00
o .00••00 1. 00'.00
0.00'.00 0.00'.00
0.001.00 1.00'.00
0.00'.00 0.00'.00
0.00'.00 1.001.00
0.00'.00 0.001.00
0.00'.00 1.00'.00
0.00'.00 0.00'.00
0.00'.00 1.00'.00
0.001.00 '0.00'.00
0.001.00 1.00'.00
0.00'.00 0.00'.00
0.00'.00 1.001.00
0.00'.00 0.00'.00
o . 00'.00 1 . 00'.00
0.00'.00 0.00'.00
o 001.00 1.00'.00
0.001.00 0.00'.00
0.00'.00 1.00'.00
0.00'.00 0.00'.00
0.00'.00 1.001.00
0.00'.00 0 00'.00
0:00'.00 1.00'.00
0.001.00 0.00'.00
0.00'.00 1.001.00
0.00'.00 0.00'.00
0.00'.00 1.00'.00
0.00'.00 0.00'.00
0.00'.00 1.00'.00
0.00'.00 0.00'.00
0.00'.00 1.00'.00
0.00'.00 0.00'.00
0.001+00 I.OO'.O~

0.001.00 0.00'.00
o . 00'.00 • 1 .00••00
0.00,.00 0.00'.00
0.00'.00 1 '-00'.00
0.00'.00 0.00'.00
0.00'.00 1.00'.00
0.00'.00 0.00'.00
o . 00'.00 1·.001.00
0.00'." 0.00'.00
O· . 00'.00 I. 001.00
0.00'.00 0 .•0'.00
0.00'.00 1.00'.00
0.00'.00 0.00'.00
0.00'.00 1.00'.00
~.OO'.OO 0.001.00
0.00'.00 1.00'.0.
1 .001,.00 1.00'.00
0.00'.00 0.00'.00
O.O.'.O~ 0,0••••0

H'AO OIIT_I.UTION • _OW
MUM"_ O~ TIMI ITI~I

TIMIIII:COMOSI
TIMIIDA'S)
TlMIi nau I

•0,000001.00
0.00000'.00
0.00000'.00

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

0.0000000

0,0000000

0.0000000

0.0000000

0.00•••00

0.000.000

0.0000000

0.00.0000

0.0000000 0.0000000

0.0000000 ••.•000000 ••.•000000 ••.•000000 ••.•000000 ••.•000000 ••.•000000 ••.•0000.0 ••.•000000 ••.•000000

••.•000000 ••.•000000 4'.'000000 ••.•000000 ••.•000000 ••.•000000 ••.•000000 0.0000000

0.0000000 ".'000000 ••.•••0000 ••.••00000 ••.•000000 ".'000000 ••.•000000 ••.•000000 ".'000000 ".'000000

••.•000000 ".'000000 ••.•000000 ••.•000000 ••.•000000 ••.•000000 ••.•00000. 0.00000.0

0.0000000 ••. ~OOOOOO ",~OOOOOO ••. ~.OOOOO .'.~.OOOOO ".~000000 ••. ~OOOOOO ••. ~OOOOOO ".~OOOOOO ".3000000

4'.3000000 .'.3000000 ".3000.00 'I.~.OOOOO ".~.OOOOO ' •. ~OOOOOO ".'000000 0.0000000

0.00.00.0 ••.•000000 ••.•0.0000 ".1000000 ••.•00000•••.•000000 ••.•00.000 ••.•000000 ••.•000000 ••.•0000.0

••.•000000 4'.1000000 ••.•00000. 4 •.•000.00 ••.•000000 ••.•00.00••4 .•00.0.0 0.0000000

0.0.00.00 ".2000000 '~.2000000 "200000••2.2000.00 '2.20.0000 '2.2000000 42.2.00000 '2.2000000 '2.2000000

'~.2000000 '~.2000.0. '2.2000000 '2.20000.0 .~.2000000 '2.20.000. '2.2000••• .·0000000

0.0000000 .1.'00.000 .t .'000000 .1.'00••00 .1 .••00000 .1.'000000 .1 .•000.00 .1 .•000000 '1.'000000 .1 .000000

'1.'000000 '1.'000000 '1.'000000 .1 .•000000 .1.'000000 .1.'.0.000 .1 .•000000 0.0.00000

0.0000000 .1 .•000000 '1.'000000 .1 .•000000 .' .•000000 ".'000000 .1 .•000000 '1.'000000 .,.'••••00 .1.'000000

.1 .•000000 '1.'000000 '1.'000000 .1 .•000000 .1 .•000000 '\ .•000000 41.'000000 0.0000000

0.00000.0 '0.'000000 '0·'000000 '0.'000000 '0.'000000 .0 .•000000 .0 .•000000 '0.'000000 '0.'0000.0 '0.'000000

40.1000000 '0.1000000 '0.'000000 '0.1000000 .0 .•000000 .0.'000000 '0.'000000 0.0000000
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0.0000000 3 •.•000000 3' .•0000.0 3' .•000.00 3. '00.0.0 3' .•000••0 3' .0...00 3 •.•000.00 , •••00.00 " .•0000.0

3 •. eoooooo 3 •. eOOoooo 3 •. eoooooo 3' .•000000 3' .•000000 3 •.•000000 3' .•000000 0.0000.00

0.0000000 , •. ~000.00 ".1000000 'I.~OOOOOO 31.~000000 'I.~OOOOOO 3'.~000000 31.1000000 '1.1000000 ".~OOOOOO

, •. ~oooooo ".~OOOOOo 3 •. 1000000 'I.~OOOO.O '1.1000000 ".'000000 '1.'000000 0.0.00000

0.0000000 ,'.000••00 ".0.00000 '1.0000000 ".0000000 '1.0000.00 ".00000.0 3'.0000000 ".0000000 ".0000000

3 •.••00.00 ".0000000 ".0000.00 '1.0000000 ".000••00 ".000••0. ".0••0 ••0 0.0000000

0.0000000 '1.1000000 '1.1000000 31.1000000 '1.10000.0 '1.1000000 '1.'000000 2'.1000000 'I.~OOOOOO '1.'00••00

'1.'000000 31.~000.00 'I.~OOOOOO 31.~00••00 3'.'000000 'I.~OO.OOO '1.7000000 0.0000000

0.0000000 21.7000000 21.'000000 '1.1.00000 21.7000000 21.1000000 21.1.00000 '1.7000000 21.1000000 21.TOOOOOO

21.70•••00 21.1.0000. 21.1.00.00 21.'000000 31.700000. 3'.~000000 21.1000000 0.0.00000

0.0000.00 '_.'000000 3'.100000. ' •.••000•• 2'.'000.00 2 •.•••000. ' •.••00••0 3'.'000000 2 •.••••000 3 •. '0.0000

' •.•••0000 ' •.••0.000 ' •.••000.0 2 •. '000000 2'.'00000. 2'.'0.000. " .•0 ••••0 0 .••000.0
0.00•••00. ".~.00.0. '3.~.00000 3,.100000. 22.70.0000 33.~OO••00 2'.700.000 '3.700000. 22.7000.00 23.700.000

'3.'000000 ".70.0.00 22.7000000 22.1.00000 23.7000000 23.~000000 33.7.00.00 0·0000000

0.0000000 22.'000000 22.'000000 22.'000000 32.'000.00 22.'000.00 22,'.00000 22 .•00••00 22.'000000 22.'000000

22.'000000 32.'000000 22.'000000 22.10000.0 22 .••0000. 32.'.00000 22 .•00000. 0.0.00000

0.0000000 2' .'00000. " .•000000 21.'000••0 21 .•0 ....0 " .•••00.0 21 .•0.0000 21.'.000.0 31.'.00000 31.'000000

31.'00000. 3'.'000000 21.'000"0 21.'.0.000 31 .•0000.0 3'.'000000 31.'000000 0.0.000.0

0.0000.00 30.700.000 20.'0000.0 20.700.000 20.1000000 20.1000000 20.1000000 30.7000000 20.~000000 20.7000000

30.'000000 30.7000000 20.~00000. 30.1••0000 2 •. 1000000 20.~OOOOOO 20.7000000 0.0.00000

0.0000000 21.7000000 2•. 10000.0 2'.1000000 21.70.0000 21.10.0000 21.1000000 21.~0.0000 21.~000000 2'.~000000

2'.~0000.0 2'.7000"0 2'.7000000 2'.70000.0 2'.1000000 2'.'000000 21.1.00000 0.0000000

0.0000000 2'.1000000 2 •.••00000 2'.'000000 2'.'000000 2'.'000000 21.'000000 2 •. 1000000 2'.'000000 2'.1000000

2'.10000.0 2'.'000000 21.'00000. 2'.'000000 2'.1000000 a&.IOOOO.O 2'.1000000 0.0000000

0.000.... 21.eOoOOoo 2~.'000.00 21 .•000.00 2~.'00000. 2~.IOOOOOO 2~.1".000 21.1000000 2~.'OOOOOO 2~.'000000

21.1000000 21.10@OOOO 2~ .•OOOOOO 2~ .•000000 21 .•000000 2~.'000000 2~.'00"00 0.0000000

o.o~ooooo 2~.3000000 2~.~0000.0 2~.~aOoooo 11.3000000 2~.2000000 2'.20000" 21.3000000 21.2000000 2~.3000600

2~.3000000 21.3000000 21.200.000 21.3000000 2~.2000000 21.3000000 27.3000000 0.00.0000

0.0000000 21.'000000 2'.'00000. 21.'000000 2 •.•000000 21._000000 2' .•000000 21._000000 2' .•000000 21 .•000000

2' .•000000 2' .•000000 2 •.•000000 2'.'000000 2'.'000000 2 •.•000000 2' .•000000 0.0000000

0.000.000 21"0~OOOO 21.'000000 21 .•000000 21.'000000 2'.'000000 21 .•000000 21 .•000000 21 .•000000 21 .•000000

21,'000000 21 .•00.000 21 .•000000 2~.'000000 %1.&000000 21.'000000 2'.'000000 0.0000000

0.0000000 2'.6000000 2'.1000000 2'.'000000 2'.'000000 2'.'000000 1'.'000000 2 •. '000000 2'.'000000 2 •. '000000

2 •.•000000 2 •. '000000 2 •. '000000 2 •.•000000 2'.'000000 2 •. 10.0000 2 •.••00000 0.0000000

0.0000000 23.1000000 23.1000000 23.'000000 23.'0000.0 23,'000000 23.1000000 23.1000000 22.'000000 22.'000000

23.'000000 23.'000000 23 .•00000. 23.'000000 22.'000000 22.'000000 23.'000000 0.0.00000

0.0.00000 22.'000000 22.'000000 22.'000000 22.'000000 22.1000000 22.'000000 22.'000000 22.'0000.0 22.'000000

22,'000000 22.'000000 22.'0.0000 22.1000000 22 .•00000. 22.'000000 22,'.00000 0.0000000

0.0000000 22.2000000 22.2000000 22.3000000 22.3000000 22.3.00000 22.2000"0 22.3000000 22.3000000 22.3000000

22.300000. 22.3000000 22.3000000 22 2000000 22.3000000 22.2••0000 22.3000000 0 .•000000

0.0000000 21.'000000 21.'000000. 21 .•0.0000 21.'000000 21.'000000 21.'000000 21.'000000 21.'000000 21 .•000000

2' . '0.0000 2 I . '000000 2 I . '000000 2 I .•000000 2,. '000000 21. 1000000 2 I . '000000 0.0000000

0.0000000

0.00.0000

0.0000000

0.0000000

0.0000000

0.000.000

0.0000000

0.0000000

0.0000000

0.0".000

0.000000.

0.000.000

0.00000.0

0.0000"0

0 .•00.000

0.0000000

0'.0000000 0.0000000

IT•••TI0. ~'.'.'T'.'
2 .•••• ·.S 1.IS.e·02 t.I'.1·02 1.01"·02 1.2•••·.' 2.1.0'·.' '.000 0.000'••0 0.000'.0.
0 .•001.0••.•0 ••••0 0.0001.00 o.oooa.oo 0.0001.0. 0.000'.00 0.000'.0. 0.000'.00 0.0001.00 0.000'.00
0.000'.00 0.0001.00 o.oooa.oo o.oooa.oo 0.000'.00 0.000'.00 0.000'.00 O.oooa.oo 0.000'.00 0.000'••0
o.oooa.oo 0.0001.00 0.000'.00 0.000'.00 0.000'.00 0.000'." 0.000'.00 0.00.'.00 0.000••00 0.000••00
0.000'.00 0.000••00 0.0.01.00 0.000••00 0.000'.00 0.000••00 0.000'.00 0.0001.00 0 .•00••00 0.000••00
0.000'.00 0.0.0••00 0.000'.00 0.000••00 0.00.'.00 0.000'.00 0.000'.00 0.000'.00 o.oooe.Oo 0.000'.00
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CIiNCINT••TIO •

• U•••• 0' T1MI Sf.~S

T1MIISICONOSI
CHIN.fINaISleo.O.1
CHI•. TI.IIO.1'SI

TI"(1'I••• 1
CHI•. TI.II1'I••SI

liD .OVI. COM.LITIO

o
0.000001.00
0.000001.00
0.000001.00
0.000001.00
0.000001.00

o

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0-.0

0 ....0

0.0000
0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0'"

0 ....0

0.0000
0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

O.OMO

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.000;)

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

O.t<<:!OCl

0.0000

0.0000

0.0000

0.0000

O.HOO

0.00"

0.00"
0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0;0•••

0.0000

0.0.00

0.0000

0.0".......
0.0.00
0.0.00

0.00.0

0.0000

0.0000

0.0000

0.0000

0.0000

0.00.0

0.0000

0.0000

0.0000

o 0.00

0.0000

0.0000

0.0.00

0.0000

0.00.0

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.00.0

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.11000

O.OOM

0.000.

0.0000

0.00.0

0.0000

0.0'"

•• 0000
0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.000.

0.0••0

0.0••0

•. 0••0

0.0••0

0.0000

0.0000

0.0.00

0.0000

0.0000

0.00.0

0.0000

0.0•••

0.0000

0.00.0

•. 0000

0.0000

0.0000

0.0000

0.0000

0.0.00

0.0000

0.0000

0.0000

0.0.00

0.000.

0 .•000

0.0000

0.0••0

0.0000

0.0000

0.00.0

0.0000

0.0000

0.0000

0.0000

0.0000

•• 00"

0.0000
•• 00.0

0.0000

0.0000

0.0000

0.0.00

0.0000

0.0000

0.00.0

0.0000

0.0000

0.0000

0.000.

0.0000

0.0000

0.0.00

0.0000

0.0.0.

0.0000

•. 0000

0.0000

0.0000

0.0000

0 ...0.

0.0000

0.0.00

0.0000

0.0000

0.0000

0.0000

0.00"

O.OOM

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.00••

0.0000

0.0000

0.00••

0.0000

0.0000

o 0000

0.0000

0.0000......
0.0.00
0.00••

0.0000

o 0000

0.0000

0.0.00

0.0000

0.0000

0.0.00

0.0000

0 .•000

0.00••

0.0000

0 .••0.

0.0000

0.0000

0.0000

0.0000

0.00.0

0.0000

0·0000

0.0000

•. 0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.000.

0.0000

0.0000

0.0000

0.0000

0.000.

0.0000

0.0"0

0.000.

0.0000

0.0000

0.0000

0.0000

0.0000

0.000.

0.0000

0 .....

0.0000

0.0.00
0.0000

0.0000

0.000.

0.00.0

0.0000

0.0000

0.0000

0.0000

0.0000

0.00.0

0.00.0

0.0000

0.0.00

0.0000

0.0000

0.0000

0.00.0

0 .•00.

0.0000

0.0000

0.0000

0.0000

0.0000

0.000.

0.00••

0 .•••0

0.0••0

0.0000

0.0000

0.0000

0.0000

0.0.00

0.0.00

0.000.

0.00.0

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

o 0000

0.0000

0.0000

0.0000

0.00.0

0.0000

0.0000

0.0000

0.0."

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
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o.oooc

c.ococ

O.oooc

c.oocc

0.0000

0.0000

0.0000

0.0000

0;.0000

0.0000

0.0000

0.0000

0.0000

0.00"

o 0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

O.oooc

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

o 0000

0.0000

0.0000

0.0000

0.0000

O.oooc

0.0000

0.0000

0.0000

O.oooc

0.0000

0.0000

o 0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

o 0000

0.0000

0.0000

0.0000

0.0000

0.0000

o 0000

0.0000

o 0000

O.oooc

CI.OOOO

CI.OOOO

0.0000

CI.OOOO

CI.OOOO

0.0000

0.0000

0.0000

0.0000

CI.OOOO

0.0000

c.OOOO

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

O.oooc

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

CI.OOOO

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

o.ocoo

o 0000

0.0000

0.0000

0.0000

o 0000

0.0000

O.o.ooc

0.0000

0.0000

0.0000

0.0000

0.0000

. ,
.u.... a' IT••aTla•• ~
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HIAD DfIT.IIUTIOM • ~aw

.UM'!~ Q~ TIMI 'TI~5 •
TIMIllltONOl1

'Tl/11110a,.1
TINIlYU~'J

,
3.100001+0'7
:I "'T,.,.02
0.'2':111·01

0;0000000 '0.00000000.0000000
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GRAPHICS FILE USAGE

The graphic. output data.et which is defined in the preprocessor wa.

de.igned for .a.y u.. with graphics package. such a. SAS and SAS/GRAPH.

The sodified KonikoY Kodel u... the for.ats described in Appendix VII when

writing the output data to the graphic. file. Infor.ation can be displayed

in the fora of plots, and 2 di..n.ional and 3 di..nsional contours.

To utilize SAS and SAS/GRAPH routines, the inforaation in the graphics

data ..t aust be read by SAS and placed in a SAS data ..t. A progra. that

perfor.s this function is listed on page VI-3. The ·DSH~· in row 7 should

be the full na.. of the graphic. data..t. The ·DSH~· in the next row

n88d. to be the full na.. of the SAS data set. Thi. progra. reads all data

fro. the graphic. data set and place. it in the SAS data ..t in a for_at

u88able by SAS and SAS/GRAPH. Exa.ple SAS/GRAPH routines and the resulting

plots sre shown in Appendix VIII.
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.*.* T50 FOREGROUND HARDCOPV .*..
DSNAME*U11236C.KONI.CNTL (SAS

ISOLV IHEAD FCON TP BTM
(.29*4. 3*11.) ;
NCOOES) (.2 9. 3*4.) ;

00000100
00000200
00000300
00000400
00000500
00000600
00000700
00000800
00000900
00001000
00001100
00001200
00001300
00001400
00001 SOC
00001600
00001700
00001800
00001900
00002000
00002100
00002200
00002300
00002400
OOOO2S00
00002600
00002700
00002800
00002900
00003000
00003100
00003200
00003300
00003400
OOOO3S00
00003600
00003700
00003800
00003900
00004000
00004100
00004200
00004300
00004400
00004 SOC
00004600
00004700
00004800
00004900
OOOOSOOO
ooooSl00
OOOOS200
OOOOS300
OOOOS400
OOOO5S00
00005600
00005700
OOOOS800
OOOOS900
00006000
00006100
00006200

(INT N) (.2 2*4.) ;
.1 TITLE $80;
(NX NY NTIM NPMP

XDEL YDEL PINT)
INPUT (TOL NUMOBS NREC
OUTPUT;
IF NUMDBS > 0 THEN
DO NOBS * 1 TO NUMDBS;

INPUT (INT N IXDBS IYOBS) (.24*4.);
OUTPUT;

END;
IF NREC > 0 THEN
00 WELLS * 1 TO NREC;

INPUT (INT N IX IY REC CNRECH) (.24*4. 2*9.);
O.UTPUT;

END;
IF NCDDES > 0 THEN
DO CODE * f TO NCDDES;

INPUT (INT N ICODE FCTR1 FCTR2 FCTR3) (.23*4. 3*10.);
OUTPUT;

END;
II-NX * NY;
DO III * 1 TO II;

INPUT (INT N I v) (.24*4.) I
(BOT WT THCK TRANS PERM RECH NDDEID VPRM) (.1 8*10.);

OUTPUT;
END;
PUMP: DO;

INPUT (INT N) (.22*4.);
OUTPUT;
IF INT > -1 THEN DO;

INPUT (INT N) (.2 2*4.)
(SUMT TIMD TIMY) (3*12.);

OUTPUT;
II-NX * NY;
DO III * 1 TO II;

INPUT (INT N I v) (.24*4.)
(WT DO THCK TRANS CDNC) (S*10.);

OUTPUT;
END;
PUMPPER * INT:
TIMESTEP * N;
GO TO PUMP;

END;
ELSE DO;

IF NUMOBS > 0 & IHEAD * 0 THEN
DO Iv * 1 TO NUMOBS:

DO III * 1 TO TIMESTEP;
INPUT (INT N NOBS TIM) (.24*4.)

IIL11236C vDB (?,LLM-SA-KONI),'KONI SAS',
II TIME*(0,40),CLASS*A,
II MSGCLASS*X,MSGLEVEL*(1,1),NOTIFY**
I*PASSWDRD ?
l*vDBPARM ROOM*L
IIKONI EXEC SAS
IIKDNI DO DSN*U11834C.LDNGIS23.GRAPH,DISP*OLD
IILIB DO DSN*U11834C.LDNGIS23.SAS,DISP*OLD,
II UNIT*STDRAGE,SPACE*(TRK,(SO,SO»
I/SYSIN DO *

DATA LIB.ALL;
INFILE KONI;
LIST;
INPUT
INPUT
INPUT
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o

(TMWL TMCN TMVR) (3*7.):
OUTPUT:

END:
ENO:
IF PUMPPER < NPMP THEN 00:

PUT 'PUMp.' PUMPPER;
INPUT (INT N NTIM NREC PINT) (.2 4*4. 11.):
OUTPUT:
IF NREC > 0 THEN
00 WELLS * 1 TO NREC:

INPUT (INT N IX IV) (.2 4*4.)
(REC CNRECH) (2*9.);

OUTPUT;
END:
GO TO PUMP;

END:
END;

ENO:
STOP:
OROP II III Iv PUMPPER TIMESTEP:
RUN:

VI-4

oo6300סס

oo6400סס

oo6500סס

00006600
oo6700סס

oo6800סס

oo6900סס

oo7000סס

oo7100סס

oo7200סס

oo7300סס

oo7400סס

oo7500סס

oo7600סס

oo7700סס

oo7800סס

OO7900סס

oo8000סס

00008100
oo8200סס

oo8300סס
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OUTPUT FORMATS FOR GRAPHICS FILE

--------------------------------------------------------------------------
Card

hage Coluan Variable Definition

--------------------------------------------------------
1

2

2-~

6-9

1-80

I 4

I 4

10A8

IRT

R

TITLE

Puaping period.

Ti.. step. a for initial
input.

Description of Problea

3 2-~ I 4 RX Ruaber of coluan••

6-9 I 4 RY Ruabar of ro•••

10-13 I 4 RTIM Maxiaua nuaber of ti_ steps.

14-17 I 4 RPKP Ruabar of puaping pttriods.

18-21 I 4 ISOLV ADIP (ISOLV-Ol or SIP lISOLV=ll
algoritha.

22-25 I 4 IHEAD Solute transport (IHEAD..Ol or
head only (IHEAD"ll siaulation.

26-29 I 4 FCOR Confined (FCOR"Ol or unconfined
(FCQR-ll aquifer.

30-33 I 4 TP Transai.aivity (TP-Ol or
hydraulic conductivity CTP"ll
input.

34-37 I 4 8TH Saturated thickne•• C8TH=Ol
or bottoa elevation (BTH=ll
input.

38-48 Fll.3 XDEL Width of node in X dir~ion

in flNlt.

49-~9 Fll.3 YDEL Width of node in Y dirltCtion
in f..t.

60-70 Fll.3 PIRT Laingth of puaping period
(yearal.

--------------------------------------------------------------------------
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--------------------------------------------------------------------------
Card

I..ge ColuBn Variabllt Dltfinition

4 2-10 F9.4 TOL Convergence criteria.

11-14 I 4 NUIfOBS NUBber of obnrvation .ells.

15-18 I 4 NREC NUBber of pUBping/injection
.ells.

19-22 I 4 NCODES NUBer of node identification
code••

------------------------- --------------------
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--------------------------------------------------------------------------
Data
set

Nueber of
Card Ieages Variable

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

1

2

3

Value of NUIIOBS

Value of NREC

Value of NCODES

Xl, 414

Xl, 414,
219.3

Xl, 314,
3£10.3

INT, N,
IXOBS,nOBS

INT,N,IX,
IY,REC,CNRECH

FCTR1,FCTR2
INT,N,ICODE

Pueping period,
ti.. step, X and Y
coordinat.. of
observation points.
This data set 18
elieinated if
NUIIOSS-O.

Puaping period,
ti.. step, X and Y
coordinates of
puaping (+) or
injection (-) wells,
rate in ft 3/s and
if an injection
well, the concentra
tion of injected
water. This data
.et is eliainated if
HUC-O.

ID8truction. for
using NODEID array.
This data set is
eliainated if
NCODES"O.

4+ a. Xl,414 INT,N,I,J Puaping period, tiae
step, X and Y
coordinate••

b. 3FIO.4,
3EIO.2,
IlO,
El0.2

BOT, WT, THCK,
TRANS, PERil,
RECH,NODEID
VPRII

Initial eatrix data.

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

VII-4



--------------------------------------------------------------------------
Nullber of

Card I..ge. Variable Definition

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

S++ 1 Xl, 214 INT,N PU8ping period and
ti_ .tep. I!
INT>-l, then data
nt 6 is read. If
INT--l, then data
ut. 7 and a are
read.

6 1+ a. Xl, 214, INT, N, Puaping period,
(NX-NYI 3E12.5 N, SUitT, TIltD, ti_ stltp, total

TIltY elapHd tiM in
seconds, elapsed
ti_ in days,
elapHd ti_ in
years.

b. Xl, 414 INT, N, I, J Puaping pltriod,
3Fl0.4, lIT, DD,THCK, ti_ step, X and Y
El0.2, TRAIlS, coordinate. for
FlO. 4 CONC aatrix data.

Itatrix value. at
end of ti_ step.

7 N-NUltOBS Xl, 414,

3F7.3

VII-S

IHT, H, HOBS,
TIlt,
TllIIC, TIICH,
TItYR

Puaping period,
ti_ at.p,
ob.ervation nuaber,
ti_ step, head
(ftl, cone (KG/LI,
ti_ (year.l. This
data nt is
eli.inated if
HUltOSS-O.



--------------------------------------------------------------------------
D.t.
Set

Nueber of
Card b.ge. Fora.t Definition

---------------------------------------------
8 •• 1 Xl,414,

Fll.3
INT, N, NTU,
NREC,PINT

Thi. d.t. set i.
used only if NPKP>l.
Appe.r. for ••ch
puaping period
gre.ter th.n 1.
Puaping period, ti_
.t~, nuaber of ti_
.tep. for the
puaping period,
nu~r of inj.ction
(-lor puaping (+1
.ell., NTIK,NREC and
PINT all • -1 if
.... a. la.t puaping
period. Puaping
period (year. I •

b. Value of NREC Xl,414,
39.3

lNT, N,lX,1Y,
REC,CNRECH

Puaping period,
ti.. lItep, X and Y
coordin.t.. of
puaping (+1 or
injection (-I .ells,
rate in ft 3/., and
if an injltCtion
.ell, the concentra
tion of injected
••ter. Thi. data
.et i. eliain.ted
if NRECzO.

+ End of initial data.
++ &.ginning of re.ult. froa tiaR .tep. and puaping period••
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The following SAS routines were de.igned to utilize the SAS data sets

ereated froa the coaputer .i.ulation runs of the sodified Konikow .odel.

The.. prograa. u.. SAS "aero language co.aand. a. described in the 1982

edition of the SAS U..r's Guide. Individual routines are described under

"ACROS.SAS. The "ACCALLS.SAS file include. coabinations of coaaand. stored

in "ACROS.SAS in order to produce specific types of graphic••

Exaeple Probl.. Three (page 5-3) i. used in the following descriptions

of the SAS ..eros.

Sel.cted "aero routine. are contained in the file "ACROS.SAS. The..

routines execute SAS graphics routine. that aid in interpreting tbe results

froa the aodified Konikow siaulation run.. The.e routine. are described

under "ACROS.SAS, beginning on page VIII-3.

The "aero routines are called in the file "ACCALLS.SAS. This is the

routine that is executed under SAS. The option ·"ACRO· .ust be used when

executing "ACCALLS.SAS. "aero variable. su.t be a..igned value. according

to the graphic. desired. The graphics device aust be specified in the

first line of the data set, in the exasple it i. ·TEK4010·. The data set

containing the aacro. ("ACROS.SAS) aust be allocated prior to execution

with the file na" indicated on the second line, ·"ACROS· in this exaaple.

The SAS data .et aust also be allocated before execution, in this exaaple

the file na.. is ·LIB.ALL·.

Several .acro. have been forBed that execute other aacro.. This has

been done so that all initialization and proce.sing for individual plots or

graph. ..y be perforaed by one .acro call. The sacros which are included

VIII-2



in KACCALLS.SAS are described below. Listing. of the aaaple input and

their result. are shown b~inning on page VIII-9.

1. PLOTWLS select. the well location. for the ob.ervation and

recharge well. fro. the data .et and plot. and the. (aee

Exa.ple 1, page. VIII-9, 101.

2. G3DWLS .elect. the well loc.tion. for the ob.ervation and

recharge .ell. fro. the data set, place. the. in a grid and

plot. the grid u.ing G3D ( Exa.ple 2, p.ge. VIII-9, 101.

3. CONT2 execute. all aacro. nec ry for a contour plot with

color (see Ex.aple 3, p.ge., VllI-ll, 12 and Ex••ple 9, page.

VIII-19, 211.

4. PLOT2 execute. all a.cro. nece.sary for • .h.ded contour plot

of the data indicated (.ee Ex.aple 6, p.g.. VIII-16, 181.

5. PLOT3 execute. all a.cro. nec....ry for • .haded contour plot

after the range has already b..n aet in a prior execution of

RNGSORT (a.. Ex.aple. 7 and 8, p.gea VIII-16, 17, 181.

6. CONT3 execut.. all a.cro. necea..ry for a contour plot with

color after the r.nge haa already b..n aet in a prior

execution of RNGSORT (... Exaaplea 10 and 11, page. VIII

19, 20, 211.

7. G3Dl executea all a.croa neceaaary for a 3 diaan.ion.l

contour plot (a.. Ex••pl.. 12, 13, 14, page. VIII-22, 23, 241.

The SAS ..cro routine. cont.ined in this file .re deacribed below. A

source li.ting of this file followa on page VIII-5.
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1, COHTCOLR perfor•• a standard GCOHTOUR plot on the data in

"PROCFL", Allov. for color specification for the contour

lin•• u.ing "CCOLORS·,

2. COHTUH perfors. a standard GCOHTOUR plot on the data in

"PROCFL", This doe. HOT allov for color .pecification.

3. FHDVLS .elect. the vell locations for the ob.ervation and

recharge/di.charge vells fro. the file, "DATAFL", The

recharge i. set to -1, the diacharge to +1, and the recharge

for ob8ervation vell. i. sst to O.

4. G3DPLOT perfor.. the G3D plot procedure on the data in

"PROCFL" ,

~. ftERGEFL perfor.. a SAS serge on the file or file. in

"DATAFL". The resulting data i. placed in the file naRed in

"PROCFL". The data i. serged by the variable or variable. in

"BYVAR·.

6. PCKVAR .tor.. the data indicated in "LVAR" and the

appropriate X and Y coordinate••

7. PER .elects the data for the ti.e .tep and pusping period

indicated fro. the file "SETFL" and place. it on the file

"DATAFL".

8. PLOTl perfors. the GPLOT procedure on data in "PROCFL"

<see Exa.ple. 4 and ~, page. VIII-14, 1~).

9. REVAXIS negate. all value. for the variable indicated in

"AXIS·.

10. RHGSORT find. the .axi.us and .ini.us value. for the variable

indicated in "LVAR" in the file "S~L". The nusber of

contour level. i. indicated in "LVLS·. "LOV", "HI·, and
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"IHTER" are global variables that are assigned values in

RHGSORT and are used in the LEVELS paraaeter when contouring.

The 'LOW" and "HI' represent the lower and upper li.its of

coutouring and "IHTER' represents the coutour interval.

11. SETftIH deletes all values of the variable in "LVAR' that are

l ..s than the aini~a valid value indicated in "ftIHVAL".

12. SETWLS plac.s the wells found in FHDWLS on a grid with the

diaensions of the aodel area. This sets thea up for plotting

with G3DPLOT.

13. SHDSET uses the range found in RHGSORT to set up the data

necessary for generating a shaded contour plot of the data.

14. SORTFL perforas a SAS sort on the data in "DATAFL". The data

i8 sorted by the variable or variables specified in "BYVAR".

The 14 .acros described above are listed below.

%ftACRO COHTCOLR;
PROC GCOHTOUR DATA=&PROCFL;

PLOT &VERT • &HORIZ = &LVAR/LEVELS = &LOW TO &HI BY &IHTER
CLEVELS = %CCOLORS

RUH;
%ftEHD COHTCOLR;

%ftACRO COHTUH;
PROC GCOHTOUR DATA=&PROCFL;

PLOT &VERT • &HORIZ = &LVAR/LEVELS = &LOW TO &HI BY &IHTER;
RUR;

%ftEHD CORTUR;

%ftACRO FRDWLS;
DATA &PROCFL;
SET &DATAFL;

CALL SYftPUT ('HRX',RX);
CALL SYftPUT ('HHY',HY);
IF REC=. THER DO;

IX=IXOBS;
IY=IYOBS;
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REC=Ol
ENDl
IF REC<O THEN REC=-l;
IF REC>O THEN REC=l;
IF NOBS>O & NOBS<aNU"OBS THEN OUTPUT;
IF WELLS>O & WELLS <aNREC THEN OUTPUT;
KEEP IX IY REC;

PROC SORT DATA=&PROCFLl
·BY IX IY;

l"EHD FHDWLS:

l"ACRO G3DPLT:
PROC G3D DATA=&PROCFL;

PLOT &HORIZ*&VERTa&LVARl
l"EHD G3DPLT;

l"ACRO "ERGEFL;
DATA &PROCFL:
"ERGE &DATAFL;

BY &BYVAR:
l"EHD "ERGEFL;

l"ACRO PCJCVAR;
. DATA &PROCFL:

SET &DATAFL;
KEEP &VERT &HORIZ &LVAR NX NY;
OUTPUT: .

gUM;
l"EHD PCKVAR;

l"ACRO PERl
DATA &DATAFL:
SET &SETFLl

IF N-&TI"ESTEP & INTa&PU"PPER THEN DO;
TI"Ea&TI"ECT;
OUTPUT;

END;
RUN:

l"END PERl

lUCRO PLOT1;
PROC GPLOT DATA=&PROCFL;

PLOT &VERT * &HORIZ a &LVARI
lSETAX ;
lSY~

RUN;
l"END PLOT1;

lUCRO REVAXIS;
DATA &PROCFL;
SET &PROCFL;

&AXIS a -&AXIS;
OUTPUT:

RUN:
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""END REVAXIS:

"IIACRO RNGSORT;
."GLOBAL LOW HI INTER;
DATA BGLTL;
SET &SETFL ENDsEOF;

RETAIN BG DIFF 0.0:
RETAIN LTL 99999.9;
BGsKAX(BG,&LVARI;
LTL~~!N(LTL,&LVARI;

IF £OF THEN DO;
DIFF=BG-LTL:
DIFFL=DIFF/&LVLS;
LT=LTL • (DIFFL/21;
B =BG - (DIFFL/21;
CALL SYIIPUT('LOW',LTI;
CALL SYIIPUT('HI',BI;
CALL SYIIPUTC'INTER',DIFFLI;
KEEP BG LTL DIFF DIFFL;
OUTPUT;

END;
RUN;

"IIEND RIiGSORT;

."IIACRe SETKIN;
DATA &DATAFL;
SET &SETFL;

IF (&LVAi > &IIINVALI THEN OUTPUT;
"IIEND SETIIIN;

"IIACRO SETWLS;
"FNDWLS:
DATA TIIP1:
SET &DATAFL;

KEEP IX IY:
IX=I:
IY=J;
IF «(1>1 I I <&NNXI & (J>l I J<&NNYII & (BOTw=. II THEN OUTPUT:

PROC SORT DATA=TIIP1;
BY IX IY;

DATA &PROCFL;
IlERGE &PROCFL TIIP1;.
BY IX IY;

IF REC=. THEN RECH=O;
ELSE IF REC=O THEN RECH=2;
ELSE IF REC<O THEN RECH=3;
ELSE RECK=l;
IY=-IY;
OUTPUT;

"IIEND SETWLS;

"IIACRO SHDSET;
"LOCAL CT;
DATA RNG:
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INT=&PUIIPPER;
VAL1=&LOW;
"DO CT=2 lTO &LVLS;

VAL&CT-VALl+I&INTER*&CTI;
"END;
OUTPUT;

DATA &DATAFL;
JlERGE RNG &DATAFL;

BY INT;
DATA &PROCFL;
SET &DATAFL;

KEEP &LVAR HINT I J HX HY;
ltIFELSE
OUTPUT;

"IIEND SHDSET;
"IIACRO IFELSE;

IF &LVAR<=VALl THEN &LVAR-VALl;
"DO X-2 "TO I&LVLS-ll;
ELSE IF &LVAR<"
VAL&X THEN &LVAR=VAL&X;
"END;
ELSE &LVAR"YAL&LVLS;

"IIEND IFELSE;

"IIACRO SORTFL;
PROC SORT DATA"&DATAFL;

BY &BYVAR;
"IIEND SORTFL;
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•••• T50 FOREGROUND HARDCOPy····
OSNAME-U'1236C.MACS.CNTL (WELLS

C-RED: .
CeBLUE;
CeGREEN:

I- INTERMEDIATE FILE -I
I- SOURCE FILE -I
I- CONTAINS DATA TO BE PLOTTED -I
I- TIME STEP TO BE PLOTTED -I
I- PUMP PERIOD TO BE PLOTTED -I
I- TIME ELAPSED IN SIMULATION -I
I- VERTICAL AXIS FOR PLOT -I
1° HORIZONTAL AXIS FOR PLOT -I
I- VAR TO BE PLOTTED -I

o00ooo10
o00ooo20
o00ooo30
00000040
o00ooo50
o00ooo60
o00ooo70
o00ooo80
o00ooo90
oo100סס0

oo110סס0

oo120סס0

oo130סס0

oo'40סס0

oo150סס0

oo160סס0

oo170סס0

oo180סס0

oo190סס0

oo200סס0

00000210
00000220
oo230סס0

oo240סס0

oo250סס0

oo260סס0

oo270סס0

oo280סס0

00000290
oo300סס0

oo310סס0

oo320סס0

00000330
oo340סס0

oo350סס0

oo360סס0

oo370סס0

oo380סס0

oo390סס0

oo400סס0

oo410סס0

oo420סס0

00000430
oo440סס0

00000450
oo460סס0

oo470סס0

oo480סס0

oo490סס0

oo500סס0

oo510סס0

oo520סס0

00000530

I- INTERMEDIATE FILE -I
I- SOURCE FILE -I
I- CONTAINS DATA TO BE PLOTTED 01
I- TIME STEP TO BE PLOTTED -I
I- PUMP PERIOD TO BE PLOTTED -I
1° TIME ELAPSED IN SIMULATION °11° VERTICAL AXIS FOR PLOT -I
I- HORIZONTAL AXIS FOR PLOT -I

: I- VAR TO BE PLOTTED -I
LOCATIONS;

GOPTIONS OEVICEeTEK4010:
%INCLUOE MACROS;
le---------------------------------------------- EXAMPLE 1 elle-------------------- PLOT WELL LOCATIONS el
Ie PLTWLS PULLS THE WELL LOCATIONS FOR THE OBSERVATION AND 01
10 RECHARGE WELLS FROM THE DATA SET AND PLOTS THEM. °1
%MACRO PLTWLS:

%PER
%FNDWLS
%PLOT1

%MEND PLTWLS:
%LET DATAFLeINIT :
%LET SETFL-LIB.ALL:
%LET PROCFLeWELLS
%LET TIMESTEP-O
%LET PUMPPEReO
%LET TIMECTeO
%LET VERTeIX
%LET HORIZeIY
%LET LVAR-REC
%MACRO SETAX:

VAXIS- 1 TO &NNX BY 5
HAXIS-1 TO &NNY BY 5

%MEND SETAX:
%MACRO SYMS:

SYMBDL1 V-I'IeNONE
SYMBOL2 VeO IeNONE
SYMBOL3 Vep IeNONE

%MEND SYMS;
TITLE .He' BABYLON LANDFILL SITE:
TITLE2 GPLOT WELL LOCATIONS:

%PLTWLS
1----------------------------------------------- EXAMPLE 2 ---------°11--------------------- GRAPH WELL LOCATIONS ------------------------°11° G3DWLS PULLS THE WELL LOCATIONS FOR THE OBERVATION AND RECHARGE -I
I- WELLS. FROM THE OATA SET. PLACES THEM IN A GRID AND PLOTS THE -I
I- GRID USING G30. 01
%MACRO G3DWLS:

%PER
%SETWLS
%G3DPLT

%MENO G3DWLS:
%LET DATAFLeINIT ;
%LET SETFLeLIB.ALL:
%LET PROCFLeWELLS
%LET TIMESTEP-O
%LET PUMPPEReO
%LET TIMECT-O
1.LET VERT-IX
%LET HDRIZ-IV
%LET LVAReRECH

TITLE2 G3D WELL
%G3DWLS
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•••• T50 FOREGROUND HARDCOPy····
DSNAME-UI1236C.MACS.CNTL (HYDRO

/* CONTAINS DATA TO BE PLOTTED */
/* INTERMEDIATE FILE */
/* PUMP PERIOO TO BE PLOTTED */
/* TIME STEP DATA TO BE PLOTTED */
/* TIME ELAPSED IN SIMULATION */

/* SOURCE FILE OF OATA */
/* CONTAINS DATA TO BE PLOTTED */
/* CONTAINS DATA TO BE PLOTTED */
/* MINIMUM VALID VALUE FOR LVAR */
/* VERTICAL AXIS FOR PLOT */
/* HORIZONTAL AXIS FOR PLOT */
/* VAR TO BE PLOTTED */
/* * OF LEVELS TO BE CONTOURED */

00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090
00000100
00000110
00000120
00000130
00000140
00000150
06000160
00000170
00000180
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
00000280
00000290
00000300
00000310
00000320
00000330
00000340
00000350
00000360
00000370

STEP AND PUMP. PER -------------*/
STEP AND PUMPING PERIOD */
AND PLACES IT ON THE FILE */

*/

SORT BY TIME
FOR THE TIME
FILE 'SETFL'

GDPTIDNS DEVICE-TEK4010;
%INCLUDE MACROS;
/*--------------------/* PER PULLS THE DATA
/* INDICATED FROM THE
/. ·DATAF~·.

%LET DATAFL-INIT ;
%LET SETFL-LIB.ALL ;
%LET PUMPPER-O
%LET TIMESTEP-O
%LET TIMECT-O
%PER
/*---------------------------------------------- EXAMPLE 3 ---------*//*-------------------- GCDNT WITH COLOR ----------------------------*/
/* CONT2 EXECUTES ALL MACROS NECESSARY FOR A CONTOUR PLOT */
/* WITH COLOR.*/
%MACRO CONT2;

%SETMIN
%RNGSORT
%PCKVAR
%CONTCOLR

%MEND CONT2;
%LET SETFL-INIT
%LET DATAFL-INIT
%LET PROCFL-HEAD
%LET MINVAL-O.O
%LET VERT-I
%LET HORIZ-~

%LET LVAR-WT
%LET LVLS-6
%MACRO CCOLORS;

'BLUE' 'GREEN' 'ORANGE'
'BROWN' 'RED' 'PURPkE'

YoMEND CCOLORS;
TITLE .H-l BABYLON LANDFILL SITE:
TITLE2 GCONTOUR WATER TABLE:

%CONT2
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BABYLON LANDFILL sm:
GCONTOUR WATER TABLE

Example 3
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.~*. T50 FOREGROUND HARDCOPY .*.*
DSNAME-U11236C.MACS.CNTL (DBS

/" CONTAINS DATA TO BE PLOTTED */
/* INTERMEDIATE FILE */
/* PUMP PERIOD TO BE PLOTTED */
/* TIME STEP DATA TO BE PLOTTED "/
/" TIME ELAPSED IN SIMULATION "/

/* CONTAINS DATA TO BE PLOTTED */
/* INTERMEDIATE FILE */
/* PUMP PERIOD TO BE PLOTTED */
/* TIME STEP DATA TO BE PLOTTED */
/" TIME ELAPSED IN SIMULATION "/

/* CONTAINS OATA TO BE PLOTTED */
/* INTERMEDIATE FILE */
/* PUMP PERIOD TO BE PLOTTED */
/* TIME STEP DATA TO BE PLOTTED */
/* TIME ELAPSED IN SIMULATION */

PULL TIME STEP AND PUMP. PER ----------------*/
FOR THE TIME STEP AND PUMPING PERIOD */
FILE 'SETFL' AND PLACES IT ON THE FILE */

*/

o00ooo10
o00ooo20
o00ooo30
o00ooo40
o00ooo50
o00ooo60
o00ooo70
OOOOOOBO
00000090
oo100סס0

oo110סס0

oo120סס0

oo130סס0

oo140סס0

00000150
oo160סס0

oo170סס0

oo180סס0

oo190סס0

oo200סס0

oo210סס0

oo0220סס

oo230סס0

oo240סס0

oo250סס0

oo260סס0

oo270סס0

oo280סס0

oo290סס0

oo300סס0

oo310סס0

oo320סס0

oo330סס0

oo340סס0

oo350סס0

oo360סס0

oo370סס0

oo380סס0

oo390סס0

oo400סס0

00000410
oo420סס0

oo430סס0

oo440סס0

oo450סס0

00000460
oo470סס0

00000480
oo490סס0

oo500סס0

oo510סס0

oo520סס0

00000530
oo540סס0

oo550סס0

oo560סס0

00000570
oo580סס0

oo590סס0

00000600
oo610סס0

00000620

STEP AND PUMP. PER -------------"/
STEP AND PUMPING PERIOD "/
AND PLACES IT ON THE FILE */

"/

SORT BY TIME
FOR THE nME
FILE 'SETFL'

PULL TIME STEP AND PUMP. PER ----------------*/
FOR THE TIME STEP AND PUMPING PERIOO */
FILE 'SETFL' AND PLACES IT ON THE FILE */

*/

GDPTIONS DEVICE-TEK4010;
%INCLUOE MACROS;
/*--------------------
/- PER PULLS THE DATA
/- INDICATED FROM THE
/* ·OATAFI.·.
%LET DATAFL-IN1 ;
%LET SETFL-LIB.ALL ;
%LET PUMPPER-1
%LET TIMEST.EP-4
%LET TIMECT-3
%PER
/--------------------- SORT BY VARIABLE -----------------------------/
/* SDRTFL SORTS THE FILE IN 'OATAFL' BY THE VARIABLE IN 'BYVAR'. '/
%LET DATAFL-IN1 /* CONTAINS OATA TO BE SDRTEO*/
%LET BYVAR-TMYR /* CONTAINS VARIABLE TO'SDRT ON */
%SORTFL
/*------------~-------
/* PER PULLS THE OATA
/* INOICATEO FROM THE
/* 1I0ATAFL ~.

%I.ET DATAFL-IN2 ;
%LET SETFL-LIB.ALL ;
%LET PUMPPER-2
%LET TIMESTEP-2
%LET TIMECT-7
%PER
/*-------------------- SORT BY VARIABLE ----------------------------*/
/* SDRTFL SORTS THE FILE IN 'OATAFL' BY THE VARIABLE IN 'BYVAR'. */
%LET DATAFL"IN2 /" CONTAINS OATA TO BE SORTED*/
%LET BYVAQ-TMYR /* CONTAINS VARIABLE TO SORT ON */
%SORTFL
/*----~----------~----
/* PER PULLS THE DATA
/* INDICATED FROM THE
/* MDATAFL II

•

%LET DATAFL-IN3 ;
%LET SETFL-LIB.ALL ;
%LET PUMPPER-3
%LET TIMESTEP-4
%LET TIMECT-10
%PER
/*-------------------- SORT BY VARIABLE ----------------------------*/
/* SDRTFL SORTS THE FILE IN 'DATAFL' BY THE VARIABLE IN 'BYVAR'. */
%LET DATAFL-IN3 /* CONTAINS DATA TO BE SORTED*/
%LET BYVAR-TMYR /* CONTAINS VARIABLE TO SORT ON */
%SDRTFL
/--------------------- MERGE FILES ---------------------------------*/
/* MERGEFL MERGES THE FILES INOICATEO IN 'OATAFL' INTO THE FILE */
/* IN 'PROCFL', SORTING BY THE VARIABLE IN 'BYVAR'. */
%LET PRDCFL-HYORO; /* CONTAINS DATA TO BE PLOTTED */
%LET DATAFL-IN1 IN2 IN3; /* SOURCE FILE OF DATA */
%LET BYVAR*TMYR /* VAR TO SORT BY */
%MERGEFL
/*-------------------- SET CONTOUR RANGE ---------------------------*/
/* PCKVAR KEEPS THE DATA INDICATEO IN 'LVAR' ANO THE APPROPRIATE X */
/* AND Y COORDINATES. */
%LET PROCFL*HYDRO; /* CONTAINS DATA TO BE PLOTTED */
%LET SETFL-HYDRD; /* SOURCE FILE OF DATA */
%LET VERT*TMWL TMCN; /* VERTICAL AXIS FOR PLOT */
%LET HORIZ*TMYR /* HORIZONTAL AXIS FOR PLOT */
%LET LVAR-NDBS /* VAR TO BE PLOTTED */

Vl11-13



00000630
00000640
00000650
00000660
00000670
000006BO
00000690
00000700
00000710
00000720
00000730
00000740
00000750
00000760
00000770
00000780
00000790
00000800
00000810
00000820
OOOOOB30
00000840
00000850
00000860
00000870
00000880
00000890
00000900
00000910
00000920
00000930
00000940
00000950

C-RED;
C-BLUE;
C-GREEN:

C-RED;
C-B~UE:

C-GREEN:

V-NONE
V-NONE
V-NONE

V-NONE
V-NONE
V-NONE

I-uOIN
t-uOlN
I'vOIN

I·...OIN
I'vOIN
I-vOIN

%PCKVAR
1.---------------------------------------------- EXAMP~E 4 ---------·11.-------------------- GP~OT WITH ~INES OR SYMBO~S -----------------·1
I' P~OT1 PERFORMS THE GP~OT PROCEOURE ON OATA IN ·PROCF~·. '1
%~ET PROCF~.HYORO I' CONTAINS DATA TO BE P~OTTEO '1
%~ET VERT'TMW~ I' VERTICA~ AXIS FOR P~OT '1
%~ET HORIZ.TMYR I' HORIZONTA~ AXIS FOR P~OT '1
%~ET ~VAR'NOBS I' VAR TO BE P~OTTEO '1
%MACRO SETAX:
%MENO SETAX:
%MACRO SYMS:
SYMBO~1 ~'1

SYMBO~2 ~'2

SYMBO~3 ~'5

%MEND SYMS:
TIT~E2 GP~OT HYDROGRAPH (HEAD);

%P~OT1

1·---------------------------------------------- EXAMP~E 5 ---------·11·-------------------- GP~OT WITH ~INES OR SYMBO~S -----------------·1
I' P~OT1 PERFORMS THE GP~OT PROCEDURE ON DATA IN ·PROCF~·. '1
%~ET PROCF~'HYDRO I' CONTAINS OATA TO BE P~OTTEO '1
%~ET VERT'TMCN I' VERTICA~ AXIS FOR P~OT '1
%~ET HORIZ-TMYR I- HORIZONTA~ AXIS FOR P~OT '1
%~ET ~VAR-NOBS I' VAR TO BE P~DTTEO '1
%MACRO SETAX:
%MEND SETAX:
%MACRO SYMS:
SYMBO~ 1 ~-1

SYMBO~2 ~-2

SYMBO~3 ~-5

Y.MENO SYMS:
TIT~E2 GP~OT HYOROGRAPH (CONCENTRATION):

%P~OT1

VIII-14



WYI.OII WlIlrIU. ....
GPLOT H'10RCliRAPI"l <.MEAD)

Example 4

H
E

•D
E
L
E
v
•T3S
I
D
N

I
N

F
E
E .S
T

• 2 • 4 s • 7 • • I •

TIME IN YEARS

LEGEND. NOSS --, --. --.

IWI'ILOIl WlIlrIU. SlIIl
GPUJT HYDROGAAPH CCQNCEN11U.TION)

Example 5

--.
I.••7

•

4 S •

TIME: IN YEARS

--I

••

c
0
N
C
E
N
T••T
I
0
N

I
N

'S

"•I
L

•

VIII-15



.**~ TSO FOREGROUND HARDCOPY ••• *
OSNAME-Ul1236C.MACS.CNTL (SHADE

1° SOURCE FILE OF OATA '1
I' INTERMEDIATE FILE °1
I' CONTAINS DATA TO BE PLOTTED '1
I' VAR TO BE PLOTTED '1

1° SOURCE FILE OF DATA 01
I' INTERMEDIATE FILE °1
I' CONTAINS DATA TO BE PLOTTED °1
I- VAR TO BE PLOTTED °1
I' PUMP PERIOD TO BE PLOTTED '1
I' TIME STEP DATA ,0 BE PLOTTED '1
I- TIME ELAPSED IN SIMULATION -I
I'· VERTICAL AXIS FOR PLOT 01
1° HORIZONTAL AXIS FOR fOLOT °1
I' • OF LEVELS TO BE PLOTTED °1

OOOOCOl0
0000c020
0000c030
0000c040
0000c050
0000c060
0000c070
OOOOCOBO
0000c090
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000lBO
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
000002BO
00000290
00000300
00000310
00000320
00000330
00000340
00000350
00000360
00000370
oooo03BO
00000390
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
000004BO
00000490
00000500
00000510
00000520
00000530
00000540
00000550
00000560
00000570
00000580
00000590
00000600
00000610
00000620

- • OF LVLS (ABOVE) °11° • OF SYMBOLS
I-NONE C-SLUE;'
I*NONE· C-SLUE;
I-NDNE C-GREEN;
I-NONE C-GREEN,
I-NONE C-ORANGE;
I-NONE C*ORANGE;
I-NONE C-SROWN;
I-NONE C*RED;
I-NONE C-PURPLE;

GOPTIONS OEVICE-TEK4010;
lIINCLUOE MACROS;
1--------------------- SORT OUT MINIMUM VALID VALUE FOR VAR ---------1I- SETMIN SORTS OUT THE MINIMUM VALlO VALUE FOR THE VARIABLE -I
I' INDICATED IN LVAR. '1
lILET SETFL-L!B.ALL; I' SOURCE FILE OF OATA '1
lILET OATAFL'SHO I' INTERMEDIATE FILE '1
lILET LVAR-CONC I' VAR TO BE PLOTTED '1
lILET MINVAL-O.O I' MINIMUM VALUE FOR LVAR -I
lISETMIN
1.---------------------------------------------- EXAMPLE 6 ----------11.-------------------- FINO RANGE. SET LEVELS. PLOT (LINES.SYMBOLS)--I
I- PLOT2 EXECUTES ALL MACROS NECESSARY FOR A SHAOEO CONTOUR PLOT -I
I' OF THE OATA INDICATEO. -I
%MACRO PLOT2,

lIRNGSORT
lIPER
lISHOSET
liP LOT 1

lIMENO PLOT2,
lILET SETFL-SHO ;
lILET OATAFL-PLUMES;
lILET PROCFL-PLUME1;
lILET LVAR-CONC
lILET PUMPPER-1
lILET TIMESTEP-3
lILET TlMECT-3
·"L.Ei VERT- I
lILET HORIZ-u
%L.ET LVLS-9
%MACRU SETAX:

VAXIS- 0 TO' 20 BY 5
HAXIS- 0 TO 30 BY 5

%MENO SETAX;
%MACRO SYMS :

SYMEOL1 V-PAW
SYMBOL2 V-X
SYMBOL3 V-PLUS
SYMBOL4 V-SQUARE
SYMBOLS V-TRIANGLE
SYMBOL6 V-DIAMOND
SYMBOL7 V-STAR
SYMBOLS V-
SYMBOL9 V-l'

%MENO SYMS;
TITLE .H-1 BABYLON LANOFILL SITE:
TITLE2 GPLOT CONCENTRATION,
TITLE3 END OF PUMPING PERIOD 1;

lIPLOT2
1·---------------------------------------------- EXAMPLE 7 ----------11--------------------- PLOT (LINES. SYMBOLS) AFTER RANGE ------------1
1° PLOT3 EXECUTES ALL MACROS NECESSARY FOR A SHADED CONTOUR PLOT '1
1° OF THE OATA INOICATEO AFTER THE THE RANGE HAS ALREAOY BEEN SET. '1
%MACRO PLOT3;

lIPER
lISHOSET
lIfOLOTl

%MEND fOLOT3;
lILET SETFL-SHO
lILET OATAFL-PLUMES
lILET PROCFL-fOLUME2
lILET LVAR-CONC
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f" PUMP PERIOO TO BE PLOTTEO "f
f" TIME STEP OATA TO BE PLOTTEO "f
f" TIME ELAPSEO IN SIMULATION "f
f" VERTICAL AXIS FOR PLOT "f
f" HORIZONTAL AXIS FOR PLGl "f
f" , OF LEVELS TO BE PLOTTEO "f

f" SOURCE FILE OF OATA "f
f- INTERMEDIATE FILE "f
f" CONTAINS DATA TO BE PLOTTED "f
f" VAR TO BE PLOTTEO "f
f" PUMP PERIOO TO BE PLOTTEO "f
f" TIME STEP OATA TO BE PLOTTEO "f
f" TIME ELAPSEO IN SIMULATION "f
f" VERTICAL AXIS FOR PLOT "f
f" HORIZONTAL AXIS FOR PLOT "f
f" , OF LEVELS TO BE PLOTTEO "f

OOCOO630
oo640סס0

OOCOO6S0
oo660סס0

oo670סס0

OOCOO680
oo690סס0

oo700סס0

oo710סס0

oo720סס0

oo730סס0

oo740סס0

oo750סס0

oo760סס0

oo770סס0

oo780סס0

oo790סס0

oo800סס0

oo810סס0

oo820סס0

oo830סס0

oo840סס0

oo850סס0

oo860סס0

oo870סס0

oo0880סס

oo890סס0

oo900סס0

oo910סס0

oo920סס0

oo0930סס

oo940סס0

oo950סס0

oo960סס0

00000970
oo980סס0

oo990סס0

00001000
00001010
oo1020סס

oo1030סס

oo1040סס

oo1050סס

oo1060סס

oo1070סס

oo1080סס

oo1090סס

oo1100סס

oo1110סס

oo1120סס

00001130
oo1140סס

oo1150סס

oo1160סס

oo1170סס

oo1180סס

oo1190סס

00001200
oo1210סס

- , OF LVLS (ABOVE) "f

OF SYMBOLS
C-SLUE;
C-BLUE;
C-GREEN;
C-GREEN;
C-ORANGE;
C-ORANGE;
C-SROWN;
C-REO;
C-PURPLE;

OF SYMBOLS
C-BLUE;
C-BLUE;
C-GREEN;
C-GREEN;
C-ORANGE;
C-ORANGE;
C-BROWN;
C-RED:
C-PURPLE;

f" ,
I-NONE
I-NONE
I "NONE
I-NONE
I-NONE
I-NONE
I-NONE
I-NONE
I-NONE

f" ,
I-NONE
I-NONE
I-NONE
I-NONE
I-NONE
I-NONE
I-NONE
I-NONE
I-NONE

%LET PUMPPER-2
%LET TIMESTEP-1
%LET TIMECT-7
%LET VERT-I
%LET HORIZ-v
%LET LVLS-9
%MACRO SETAX;

VAXIS- 0 TO 20 BY 5
HAXIS- 0 TO 30 BY 5

%MEND SETAX;
%MACRO SYM5 ;

SYMBOL 1 V-PAW
SYMBOL2 V-X
SYMBOL3 V-PLUS
SYMBOL4 V-SQUARE
SYMBOLS V-TRIANGLE
SYMBOL6 V-OIAMONO
SYMBOL' V-STAR
SYMBOL8 V-
SYMBOL9 '1-;;,

%MENO SYMS;
TITLE3 ENO OF PUMPING PERIOO 2;

%PLOT3
f----------------------------------------------- EXAMPLE 8 ----------ff--------------------- PLOT (LINES. SYMBOLS) AFTER RANGE -----------"f
f" PLOT3 EXECUTES ALL MACROS NECESSARY FOR A SHAOEO CONTOUR PLOT "f
f" OF THE OATA lNOICATEO AFTER THE THE RANGE HAS ALREAOY 8EEN SET. "f
%MACRO PLOT3;

%PER
%SHOSET.
%PLOn

%MENO PLOT3;
%LET SETFL-SHO ;
%LET OATAFL-PLUMES;
%LET PROCFL-PLUME3;
%LET LVAR-CONC
%LET PUMPPER-3
%LET TIMESTEP"3
%LET TIMECT-10
%LET VERT-I
%LET HORIZ-v
%LET LVLS-9
%MACRO SETAX;

VAXIS- 0 TO 20 BY S
HAXIS- 0 TO 30 8Y S

%MENO SETAX ;
%MACRO SYMS ;

SYMBOLI V-PAW
SYMBOL2 V-X
SYMBOL3 V-PLUS
SYMBOL4 V-SQUARE
SYMBOLS V-TRIANGLE
SYMBOL6 V-OIAMONO
SYMB .7 V-STAR
SYMBOLS V-_
SYMBOL9 '1-%

%MENO SYMS ;
TITLE3 ENO OF PUMPING PERIOO 3;

%PLOT3

VIlI-17



IIU'II.IlII I.lMIlFIU. mE
GPLOT CONCENTRATION

END or PUMPING PERIOD
I

2.

,S

.. • • 0 • 0 0 • x
• • • • • 0 • • x
• • • • • 0 • 0 x
• • • • 0 • 0 x

• • 0 • 0 x
• • 0 • 0 0 • x

S .. .. .. ..

Example 6

• S ,. ,S 2. 2S ..
J

l.£GtNO, LEVEL ,. x x x 2S • • • ••0 0 0 55 • • • 7. • • • os
0 • • ,. • • • liS • • '38

........ I.lMIlFIU. """'GPLOT CONC£NTRAlION Example 7£NO OF PUl'lPIHG PERIOO 2

I
2

,S .. ..:.,.. ..
x x • • • • • • x.. x 0 • 0 0 0 0 • • • 0 x

x 0 • 0 • • • • 0 • 0 x
x 0 • 0 • • • • 0 • 0 x
x 0 • 0 0 • 0 0 0 • 0 x

x x • • 0 + + • x

S

• S ,. ,S 2. 2S 3.

J

L.EGENO • ........ .. .. .. I • X X X 2S • • + .. 0 0 0 SS• • • 7. • • • lIS • 0 • ,oa 0 liS

IIU'II.IlII WIlPIU. mE
8GPl.OT CONCENT!UTION Example

<NO OF """,,Ill. PERlCO 3

I
2

.. .. ..
,S .. .. .,

..
.. .. .. .. .. .... .. .. ., x x x
0 • 0 • • • x x X • • 0 • • • x
• 0 0 0 • • 0 x .. .. .. .. x • 0 • • 0 0 • • • • x
0 • • • 0 0 • x .. .. x • • • • · 0 • • • x

• • 0 0 0 0 • • x x • • • 0 · 0 • • • x
• • • • 0 • • • x .. .. x + 0 • • 0 0 • • • • x

0 + 0 + • • x .. x • + • 0 • • + x.. x x x
S .. .. .. .. .. .. .. .. .. .. .... .. .. .. ...... .. ..

• S ,. ,S 2. 2S 38

J

L.EGEND, CEV'"
,. x X X 2S • • • ••

0 0 0 55 • • • 7. • • • OS
0 0 0 ,. • • • liS • '3.
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•••• T50 FOREGROUND HARDCOPY····
OSNAME*U11236C,MACS,CNTL (GCONT

/* SOURCE FILE OF DATA */
/* INTERMEDIATE FILE */
/* CONTAINS DATA TO BE PLOTTED */
/* PUMP PERIOD TO BE PLOTTED */
/* TIME STEP DATA TO 8E PLOTTED */
/* TIME ELAPSED IN SIMULATION */
/* VERTICAL AXIS FOR PLOT */
/* HORIZONTAL AXIS FOR PLOT */
/* VAR TO BE PLOTTED */
/* • OF LEVELS TO BE CONTOURED */

/* SOURCE FILE OF DATA */
/* INTERMEDIATE FILE */
/* CONTAINS DATA TO BE PLOTTED */
/* PUMP PERIOD TO BE PLOTTED */
/* TIME STEP DATA TO BE PLOTTED */
/* TIME ELAPSED IN SIMULATION */
/* VERTICAL AXIS FOR PLOT */
/* HORIZONTAL AXIS FOR PLOT */
/* VAR TO BE PLOTTED */
/* • OF LEVELS TO'BE CONTOURED */

GOPTIONS OEVICE*TEK4010:
%INCLUOE MACROS:
/*---------------------------------------------- EXAMPLE 9 ---------*/
/*-------------------- GCONT WITH COLOR ----------------------------*/
/* CONT2 EXECUTES ALL MACROS NECESSARY FOR A CONTOUR PLOT */
/* WITH COLOR,*/
%MACRO CONT2:

%RNGSORT
%PER
%PCKVAR
%CONTCOLR

%MEND CONT2:
%LET SETFL*LIB,ALL:
%LET OATAFL*PLUMES:
%LET PROCFL*PLUME1:
%LET PUMPPER*1
%LET TIMESTEP*3
%LET TIMECT*3
%LET VERT*I
%LET HORIZ*v
%LET LVAR*CONC
'Y.LET LVL.S-S
%MACRO CCOLORS:

'BLUE' 'BL.UE' 'GREEN' 'GREEN'
'ORANGE' 'ORANGE' 'BROWN' 'REO' 'PURPL.E'

%MEND CCOLORS:
TITLE ,H*1 BABYLON LANDFILL SITE,
TITLE2 GCONTOUR CONCENTRATION:
TITLE3 END OF PUMPING PERIOD 1:

%CONT2
/*---~------------------------------------------ EXAMPLE 10 --------*/
/*-------------------- GCONT WITH COLOR ----------------------------*/
/* CONT3 EXECUTES ALL MACROS NECESSARY. AFTER THE RANGE HAS BEEN */
/* FOUND. FOR A COLOR CONTOUR PLOT, */
%MACRO CONT3:

%PER
%PCKVAR
%CONTCOLR

%MENO CONT3:
%LET SETFL*LIB,ALL:
%LET OATAFL*PLUMES,
%LET PROCFL*PLUME2:
%LET PUMPPER*2
%LET TIMESTEP*1
'Y.LET TtMECT-7
%L.ET VERT·t
%LET HORIZ*v
%LET LVAR*CONC
%LET LVLS*8
%MACRO CCOLORS:

'BL.UE' 'BL.UE' 'GREEN' 'GREEN'
'ORANGE' 'ORANGE' 'BROWN' 'RED' 'PURPLE'

%MENO CCOLORS:
TITLE3 END OF PUMPING PERIOD 2:

%CONT3
/*---------------------------------------------- EXAMPLE 11 --------*/
/*-------------------- GCONT WITH COLOR -------------------------"--*/
/* CONT3 EXECUTES ALL MACROS NECESSARY. AFTER THE RANGE HAS BEEN */
/* FOUND. FOR A COLOR CONTOUR PLOT, */
%MACRO CONT3:

%PER
%PCKVAR
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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
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
00000600
00000610
00000620



j- SOURCE FI~E OF DATA -j
j- INTERMEDIATE FI~E -j
j- CONTAINS DATA TO BE P~DTTED -j
j- PUMP PERIOD TO BE P~OTTED -j
j- TIME STEP DATA TO BE P~OTTED -j
j- TIME E~APSED IN SIMU~ATION -j
j- VERTICA~ AXIS FOR P~OT -j
j- HDRIZONTA~ AXIS FOR P~OT -j
j- VAR TO BE P~OTTED -j
j- • OF ~EVE~S TO BE CONTOURED -j

%CONTCO~R

Y.MEND CDNT3;
%~ET SETF~-~IB.A~~;

%~ET DATAF~-P~UMES;

%~ET PRDCF~-P~UME3;

%~ET PUMPPER-3
%~ET TIMESTEP-3
%~ET TIMECT-10
%~ET VERT-I
%~ET HORIZ-J
%~ET ~VAR-CDNC

%~ET ~V~S.B

%MACRO CCD~ORS;

'BLUE' 'BLUE' 'GREEN' 'GREEN'
'ORANGE' 'ORANGE' 'BROWN' 'RED'

%MEND CCO~ORS;

TIT~E3 END OF PUMPING PERIOD 3;
"CDNT3

'PURPLE'

0c000630
OCOOO640
OCOOO650
OCOOO660
OCOOO670
OCOOO6BO
0c000690
0c0007oo
0c000710
0c000720
0c000730
0c000740
0c000750
oo0760סס

0c000770
0c0007BO
0c000790
OCOOOBoo
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Example 10

5 9

••7.

13 .7

25
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liS

I

.0

1WIWlII LlIIIftL :srm
GCOHTOUR CCNC£NTRATION

END OF f'\.W'lHli PERIOD 3 Example 11
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o
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L.EGEND; COHC

9

••7.

.3 .7

25
as

2\
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25 29

55
liS
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•••• TSO FOREGROUND HARDCOPy····
OSNAME-UI1236C.MACS.CNTL (G30

1* SOURCE FILE OF OATA *1
1* INTERMEOIATE FILE *1
1* CONTAINS OATA TO BE PLOTTEO *1
I- PUMP PERIOO TO BE PLOTTEO -I
1* TIME STEP OATA TO BE PLOTTEO *1
I- TIME ELAPSEO IN SIMULATION *1
I- VERTICAL AXIS FOR PLOT -I

1* SOURCE FILE OF OATA *1
1* INTERMEOIATE FILE -I
1* CONTAINS OATA TO BE PLOTTEO *1'
1* PUMP PERIOO TO BE PLOTTEO *1
1* TIME STEP OATA TO BE PLOTTEO *1
1* TIME ELAPSEO IN SIMULATION *1
1* VERTICAL AXIS FOR PLOT *1
I- HORIZONTAL AXIS FOR PLOT *1
1* VAR TO BE PLOTTEO -I
I- AXIS TO BE REVERSEO -I
PERIOO 2;

o00ooo10
o00ooo20
o00ooo30
o00ooo40
o00ooo50
o00ooo60
o00ooo70
o00ooo80
o00ooo90
oo100סס0

oo110סס0

oo120סס0

oo130סס0

oo140סס0

oo150סס0

oo160סס0

oo170סס0

oo180סס0

oo190סס0

oo200סס0

oo210סס0

00000220
oo230סס0

oo240סס0

oo250סס0

oo260סס0

oo270סס0

oo280סס0

oo290סס0

oo300סס0

oo310סס0

oo320סס0

oo330סס0

oo340סס0

oo350סס0

oo360סס0.

oo370סס0

oo380סס0

000ci0390
oo400סס0

oo410סס0

oo420סס0

oo430סס0

oo440סס0

oo450סס0

oo460סס0

00000470
oo480סס0

oo490סס0

oo500סס0

oo510סס0

oo520סס0

00000530
oo540סס0

oo550סס0

00000560
oo570סס0

oo580סס0

oo590סס0

oo600סס0

oo610סס0

00000620

1* SOURCE FILE OF OATA *1
1* INTERMEOIATE FILE *1
1* CONTAINS OATA TO BE PLOTTEO *1
1* PUMP PERIOO TO BE PLOTTEO *1
1* TIME STEP OATA TO BE PLOTTEO *1
1* TIME ELAPSEO IN SIMULATION *1
1* VERTICAL AXIS FOR PLOT *1
1* HORIZONTAL AXIS FOR PLOT *1
1* VAR TO BE PLOTT EO *1

; 1* AXIS TO BE REVERSEO *1
BABYLON LANOFILL SITE:
CONCENTRATION;
OF PUMPING PERIOO 1;

GOPTIONS OEVICE-TEK4010;
%INCLUOE MACROS;
1----------------------------------------------- EXAMPLE 12 --------*1
1--------------------- G30 CONTOUR ----------------------------------1I- G301 EXECUTES ALL MACROS NECESSARY FOR A 3 OIMENSIONAL PLOT. -I
%MACRO G30 1;

%PER
%PCKVAR
%REVAXIS
%G30PLT

%MEND G301;
%LET SETFL-LIB.ALL;
%LET OATAFL-PLUMES;
%LET PROCFL-PLUME1;
%LET PUMPPER-1
%LET TIMESTEP-3
%LET TIMECT-3
%LET VERT-I
%LET HORIZ-J
%LET LVAR-CONC
%LET AXIS*J

TITLE .H-1
TITLE2 G30
TITLE3 ENO

%G301
I*----------------~----------------------------- EXAMPLE 13 ---------1
1*-------------------- G30 CONTOUR ----------------------------------1
1* G301 EXECUTES ALL MACROS NECESSARY FOR A 3 OIMENSIONAL PLOT. *1
%MACRO G301:

%PER
%PCKVAR

'%REVAXIS
Y.G30PLT

%MENO G301;
%LET SETFL-LIB.ALL:
%LET OATAFL-PLUMES:
%LET PROCFL-PLUME2;
%LET PUMPPER-2
%LET TIMESTEP-1
%LET TIMECT*7
%LET VERT-I
%LET HORIZ-J
%LET LVAR-CONC
%LET AXIS-J

TITLE3 ENO OF PUMPING
%G301 .
I*--c------------------------------------------- EXAMPLE 14 --------*1
1*-------------------- G30 CONTOUR ---------------------------------*1
1* G301 EXECUTES ALL MACROS NECESSARY FOR A 3 OIMENSIONAL PLOT. *1
%MACRO G301;

%PER
%PCKVAR
%REVAXIS
%G30PLT

%MENO G301:
%LET SETFL-LIB.ALL:
%LET OATAFL*PLUMES:
%LET PROCFL-PLUME3:
%LET PUMPPER-3
%LET TIMESTEP-3
%LET TIMECT-10
%LET VERT-I
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%LET HORtz-v
lILET LVAR-CONC
%LET AXIS-v

TITLE3 ENO OF
%G301

PUMPING

/- HORIZONTAL AXIS FOR PLOT -/
/- VAR TO BE PLOTTEO -/
/- AXIS TO BE REVERSED -/
PERIOD 3;
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APPENDIX IX

PREPROCESSOR KODIFICATIONS NECESSARY
FOR KODEL EXECUTION WITH KS-DOS OPERATING SYSTEK
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IX.l GEHERAL DESCRIPTIOH

A version of the preprocessor has been developed to allow the Kodified

H.R.C. Version of the U.S.G.S. Solute Transport to be executed on any

KS-DOS based sicrocosputer with 512K randoM access Me~ry (RAK). The

preprocessors are identical except for the developsent of the JCL, which is

described below. The controlling prograM used to initiate the preprocessor

for the microcoMputer model simulation is identified as 'konis'. The

modeler enters the initial cosMand

konb

to begin execution of the controlling progras. SUbsequently, an

introdu~tory screen and opening menu (identical to those described in

section 2.1 in the body of the report) are displayed as shown below.

KODIFIED H.R.C. VERSIOH
OF THE U.S.G.S. SOLUTE TRAHSPORT KODEL,

VOLUKE 2: IHTERACTIVE PREPROCESSOR
BY

D.C. KEHT, L. LEKASTER, AHD J. WAGHER
FOR

U.S. EHVIROHKEHTAL PROTECTIOH AGEHCY

CHOOSE ACTIOH:
1) CREATE HEW DATA
2) KODIFY EXISTIHG DATA
3) EHD PROGRAK

(EHTER CORRESPOHDIHG HUKBER):

The options are described in the sections 2.2 through 2.4, beginning on

page 2-1.

IX.l.l Preprocessor

The choice of Option 1 on the senu above creates the data sets where

the JCL and input paraseters are stored in their proper forsats. The first

prompt asks for the name of the data set to be created. The drive
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identifier must be included in the name if the drive is other than the

logged drive.

ENTER THE DATASET NAKE TO BE CREATED
(INCLUDE DRIVE IDENTIFIERl: b:longis23.dat

The data set na.. given is ·b:longis23.dat· and follows the standard

microcomputer conventions. That is, the data set name contains no more

than eight characters and begins with an alphabetic character. The data

set descriptor (three characters), which is separated from the data set

name with a period •••, may be any three alphanumeric character

coabinations. There is one exception for the data set descriptor. that is

the combination ·bat· which is the data set descriptor and that identifies

the data set that contains the microcoaputer JCL.

The drive identifier is requested next.'

SET UP JCL FOR KODEL
ENTER THE DRIVE IDENTIFIER FOR THE KODEL: c:

If no identifier is entered, the aicroco~uter assumes that the model will

be on the default drive.

The output data set is requested next. The prompt for this is:

ENTER THE COKPLETE OUTPUT DATA SET NAKE
(INCLUDE DRIVE IDENTIFIERl: b:longis23.1st

The output file name is ·b:longis23.1st·. The file that is to be used with

graphics packages such as the Statistical Analysis System (SASI is now

requested.

ENTER THE COKPLETE GRAPHICS OUTPUT DATA SET NAKE
(INCLUDE DRIVE IDENTIFIERl: b:longis23.grf

The graphics file nase is ·b:longis23.grf·.

Following the input of the graphics file name, the JCL is displayed:,
THE FOLLOWING IS THE JCL
C:KONIKOD B:LONGIS23.LST,B:LONGIS23.DAT,B:LONGIS23.GRF
DO YOU WISH TO CHANGE ANYTHING (YIN): y
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If the JCL is correct, then °no is entered. If any error is present, then

0yO is entered (OyO and on' are sufficient to represent 'yesO and 'no',)

In this exaaple, 0y' is entered. The model is on disk and will be executed

froa drive 'a:' instead of drive ·c:·. The following is displayed:

C:KONIKOD B:LONGIS23.LST,B:LONGIS23.DAT,B:LONGIS23.GRF
ENTER THE COKPLETE LINE ••• : a:konimod b:longis23.1st,
b:longis23.dat,b:longis23.grf

Note that the correction is entered as one line. The line may wrap around

if necessary (as shown above). After the change is entered, The corrected

JCL is now displayed.

THE FOLLOWING IS THE JCL
A:KONIKOD B:LONGIS23.LST,B:LONGIS23.DAT,B:LONGIS23.GRF
DO YOU WISH TO CHANGE ANYTHING (YIN): n

If the JCL is correct, then 'n' is entered and the prograa will proceed to

the next proapt described in section 2.2.2, page 2-5.

IX.l.2 Editor

The editor is i.pleaented when option 2 froa the aenu in IX.l is

chosen. Editing of the JCL is as follows; the data set to be edited is

requested first.

ENTER THE DATASET NAKE TO BE KODIFIED
(INCLUDE DRIVE IDENTIFIER): 10ngis23.dat

The file name entered is ·10ngis23.dat·. This file does not exist on the

logged drive as indicated in the previous section. Therefore, the correct

file naae is requested.

FILE DOES HOT EXIST--PLEASE REENTER: b:longis23.dat

The file naae, with the correct drive identifier, is ·b:longis23.dat·. The

JCL is displayed next to allow editing. Editing is performed as described

in IX.l.l, above.
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THE FOLLOWIHG IS THE JCL
A:KOHIftOO B:LOHGIS23.LST,B:LOHGIS23.0AT,B:LOHGIS23.GRF
00 YOU WISH TO CHAHGE AHYTHIHG (Y/H): n

Ho editing of JCL is required in this example. Editing continues with the

next prompt as described in section 2.3.2, page 2-27.

IX.2 fticrocomputer ftodel Execution

A model simulation makes an initial access to the data sets used by

the model in the following order, 1) output data set, 2) input data set,

and 3) graphics data set. The preprocessor produces two data sets for

microcomputer model simulation. The data for the model input is stored

under the na.. "longis23.dat" on drive "be, from the above example. A

second file is created by the preprocessor to execute the model and to

provide data aet names in the order described above for the model

simulation. The second data set has the same data set name, "b:longis23"

for the example above, with the data set descriptor "bat".

A model simulation (execute the model on a microcomputer) is initiated

on a two floppy drive system by the following steps. First, place the

disks in the appropriate drives. (From the above example, drive "a" for

the model disk, drive "b" for the input data disk). Second, execute the

"bat" file, which in turn executes the model, by typing the "bat" file name

without the descriptor. (For the above example, if the logged drive is

"a", type "b:longis23"; if the logged drive is "b", type "longis23"I. In

the above example, all output data is stored on the disk in drive "be.

The model and data files may be stored on a hard disk and executed

from that disk. Ho prOVisions have been made to handle path names. If the

hard disk drive is the logged drive, drive identifiers are not necessary.
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· APPENDIX X

PREPROCESSOR KODIFICATIONS NECESSARY
FOR KODEL EXECUTION WITH DEC/VAX SYSTEK
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X.l GENERAL DESCRIPTION

A version of the preprocessor has been developed to allow the Kodified

N.R.C. Version of the U.S.G.S. Solute Transport to be executed on a DEC/VAX

minicomputer with a VKS operating system. The preprocessors are identical

except for the development of the JCL, which is described below. The

controlling program used to initiate the preprocessor for the DEC/VAX model

simulation is identified as "konid". The modeler enters the initial

command

konid

to begin execution of the controlling program. Subsequently, an

introductory acreen and opening menu (identical to those described in

section 2.1 in the body of the report) are displayed as shown below.

KODIFIED N.R.C. VERSION
OF THE U.S.G.S. SOLUTE TRANSPORT KODEL,

VOLUKE 2: INTERACTIVE PREPROCESSOR
BY

D.C. KENT, L. LEMASTER, AND J. WAGNER
FOR

U.S. ENVIRONMENTAL PROTECTION AGENCY

CHOOSE ACTION:
1) CREATE NEW DATA
2) KODIFY EXISTING DATA
3) EHD PROGRAK

(EHTER CORRESPOHDIHG HUMBER):

The options are described in the sections 2.2 through 2.4, beginning on

page 2-1.

X.l.l Preprocessor

The choice of Option 1 on the menu above creates the data sets where

the JCL and input parameters are stored in their proper for.ats. The first

prompt asks for the name of the data set to be created. The full file name

must be given.
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EHTER THE DATASET HAnE TO BE CREATED: 10ngis23.dat

The data set name given is ·10ngis23.dat· and follows the standard DEC/VAX

conventions. That is. the data set name contains no more than eight

characters and begins with an alphabetic character. The data set

descriptor (three characters). which is separated from the data set name

with a period •••• may be any three alphanumeric character combinations.

There is one exception for the data set descriptor. that is the combination

·com· which is the data set descriptor and that identifies the data set

that contains the DEC/VAX JCL.

The output data set is requested next. The prompt for this is:

EHTER THE COnPLETE OUTPUT DATA SET HAnE: 10ngis23.1st

The output file name is ·10ngis23.1st·. The file that is to be used with

graphics packages such as the Statistical Analysis System (SAS) is now

requested.

EHTER THE COnPLETE GRAPHICS OUTPUT DATA SET HAnE: 10ngis23.grf

The graphics file name is ·10ngis23.grf·.

Following the input of the graphics file name. the JCL is displayed:

THE FOLLOWIHG IS THE JCL
1) $ DEFIHE FOROO~ LOHGIS23.DAT
2) $ DEFIHE FOR006 LOHGIS23.LST
3) $ DEFIHE FOR010 LOHGIS23.GRF
4) $ RUH KOHInOD.EXE

DO YOU WISH TO CHAHGE AHYTHIHG IY/H): y

If the JCL is correct, then ·n· is entered. If any error is present, then

.y. is entered (.y. and ·n· are sufficient to represent ·yes· and ·no·.)

In this example ·n· is entered and the program will proceed to the next

prompt described in section 2.2.2, page 2-~.

X.1.2 Editor

The editor is implemented when option 2 from the menu in X.l is
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chosen. Editing of the JCL is as follows; the data set to be edited is

requested first.

EHTER THE DATASET HAKE TO BE KODIFIED: 10ngis23.dat

The file name entered is "10ngis23.dat". The JCL is displayed next to

allow editing. Editing is performed as described in X.l.l, above.

THE FOLLOWIHG IS THE JCL
1) S DEFIHE FOROOS LOHGIS23.DAT
2) S DEFIHE FOR006 LOHGIS23.LST
3) S DEFIHE FOR010 LOHGIS23.GRF
4) S RUH KONIKOD.EXE

DO YOU WISH TO CHAHGE AHYTHIHG (Y/H): n

Ho editing of JCL is required in this example. Editing continues with the

next prompt as described in section 2.3.2, page 2-27.

X.2 Kodel Execution on DEC/VAX

The preprocessor produces two data sets for model simulation. The

data for the model input is stored under the name "10ngis23.dat" for the

above example. A second file is created by the preprocessor to execute the

model and to allocate the data set names given above for the model

simulation. The second data set has the same data set name, "10ngis23" for

the example above, with the data set descriptor "com".

A batch model simulation (execution of the model on a DEC/VAX) is

initiated by typing the following:

SUBKIT LOHGIS23.COK

The system will allow thirty seconds for model execution. This should be

sufficient for hydraulic calibration. If more time is needed, specify a

queue that has no time limit with the following command:

SUBKIT LOHGIS23.COK /SLOW

The SLOW queue has a lower priority than the default queue, but the model

will not be terminated prematurely.
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