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FOREWORD

The Assessment of Effectiveness of Geologic Isolation Systems (AEGIS)
Program 1is developing and applying the methodology for assessing the far-field
long-term post-closure safety of deep geologic nuclear waste repositories,
AEGIS 1is being performed by Pacific Northwest Laboratory (PNL) under contract
with the Office of Nuclear Waste Isolation (ONWI) for the Department of Energy
(DOE). One task within AEGIS 1is the development of methodology for analysis
of the consequences (water pathway) from Toss of repository containment as
defined by various release scenarios.

E]

Analysis of the long-term, far-field consequences of release scenarios
requires the application of numerical codes which simulate the hydrologic
systems, model the transport of released radionuclides through the hydrologic

systems to the biosphere, and, where applicable, assess the radiological dose
to humans.

Essentially three modeling technoliogies are involved in assessing the
water pathway release consequence. These models are: 1) hydrologic models
that define the groundwater flow field and provide water flow paths and travel
times, 2) transport models that describe the movement and concentrations of
the radionuclides in the flow field, and 3) dose models that determine the
resultant radiation doses to individuals and/or populations. Figure i is a
schematic fiow diagram for the release consequence analysis.

The various finput parameters required in the analysis are compiled 1in
data systems. The data are organized and ﬁrepared by various input subrou-
tines for use by the hydrologic and transport codes. The hydrologic models
simulate the groundwater flow systems and provide water flow directions,
rates, and velocities as inputs to the transport models. Outputs from the
transport models are basically graphs of radionuclide concentration in the
groundwater plotted against time. After dilution in the receiving surface-
water body (e.g., lake, river, bay), these data are the input source terms for
the dose models, if dose assessments are required. The dose models calculate
radiation dose to individuals and populations.
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Hydrologic and transport models are available at several jevels of com-
plexity or sophistication. Model selection and use are determined by the
quantity and quality of input data. Model development under AEGIS and related
programs provides three levels of hydrologic models, two levels of transport
models, and one level of dose models (with several separate models). The
models and data systems are documented as follows:

« HYDROLOGIC MODELS:

PNL-3162

PNL-3160

PNL-2939

PATHS Groundwater Hydrologic Model - first level (simplest)
idealized hybrid analytical/numerical model for two-
dimensional, saturated groundwater flow and single component
transpori; homogeneous geology.

VIT (Variable Thickness Transient) Groundwater Hydrologic
Model - second level (intermediate complexity) two-
dimensional saturated groundwater flow, Boussinesq approxima-
tion, finite difference approach; two-dimensional (quasi
three-dimensional) multiaquifer capability; heterogeneous
geology.

FE3DGY {Finite Element, Three-Dimensional Groundwater)
Hydrologic Model - third level (high complexity) three-
dimensional, finite element approach (Galerkin formulation)
for saturated groundwater flow; heterogeneous geology.

e TRANSPORT MODELS:

PNL-2970

PNL.-3179

GETOUT Transport Model - first level one-dimensional
analytical solution considering radioactive chain decay with
capability for only simple release and hydrologic functions;
single speciation, constant flow rate, dispersion and
sorption three-member straight delay chains.

MMT (Multicomponent Mass Transport) Model - second level,
one-dimensional numerical, discrete parcel random walk (DPRW)
algorithm; chain decay, single speciation, equilibrium
sorption, time-variant leach rate and dispersion, n-membered
straight or branched decay chains.
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e DOSE MODELS:

PNL-3180 ARRRG - drinking water, external exposure to aquatic food,
water and shorelines, and FOOD - terrestrial food.

PNL-3209 PABLM - Combination of ARRRG and FOOD with additional
features related to chronic releases.

BNWL-B-264 KRONIC - chronic external dose from air pathways.
BNWL-B-351 SUBDOSA - acute external dose from air pathways.
BNWL-B-389 DACRIN - chronic or acute inhalation dose from air pathways.

e DATA SYSTEMS:

PNL-3139 SIRS {Sorption Information Retrieval System) - storage and
retrieval system for experimental data on sorption/desorption
analyses. for a wide variety of radionuclides, groundwater
compositions, and rocks and minerals.

PNL-3161 CIRMIS (Comprehensive Information Retrieval and Model Input
’ Sequence) Data System - storage and retrieval system for
model input and output data, including graphical
interpretation and display.
This is the second of 3 volumes of the description of the VTT hydrologic
mode1,
Return of the form on the last page of this report is required in order
to remain on the Distribution List for future revisions of the model.

vi
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INTRODUCTION

Through many years of ground-water modeling experience, Pacific Northwest
Laboratory (PNL} has developed a system of computer codes to aid in the prepa-
ration and evaluation of ground-water model input, as well as in the computer
codes and auxillary programs developed and adapted for use in modeling major
ground-water aquifers. Volume 1 of this series explains the variable thick-
ness transient ground-water flow model formulation and programs listings.
Volume 3 of this series contains the computer listings for these programs.

The ground-water model is interactive, rather than a batch-type model.
Interactive models have been demonstrated to be superior to batch in the
ground-water field. For example, looking through reams of numerical lists can
be avoided with the much superior graphical output forms or summary type
numerical output. '

The system of computer codes permits the fliexibility to develop rapidly
the model-required data files from engineering data and geologic maps, as well
as efficiently manipulating the voluminous data generated. Central to these
codes is the Ground-water Model, which given the boundary value problem, pro-
duces either the steady-state or transient time plane solutions. A sizable
part of the codes available provide rapid evaluation of the results. Besides
contouring the new water potentials, the model allows graphical review of
streamlines of flow, travel times, and detailed comparisons of surfaces or
points at designated wells. Use of the graphics scopes provide immediate, but
temporary displays which can be used for evaluation of input and output and
which can be reproduced easily on hard copy devices, such as a Tine printer,
Calcomp plotter and image photographs. '

Before going into detail about the system of codes we will first discuss
computers, computer jargon and. the RSX-11D operating system for the PDP 11/45
computer. This should help the user better understand the material presented
in this manual.
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BRIEF DISCUSSION OF BASIC COMPUTER TERMINOLOGY
AND OPERATING PROCEDURES

The PNL computer system uses a RSX-11D operating system, with most
computer codes being written in FORTRAN IV-PLUS. The system is interactive,
as opposed to the batch type computer system most users are familiar with.

A batch system typically requires the user to punch control and/or data
cards and submit them to a computer center. The cards are then read into the
computer via some operator and processed at some time depending on the
computer load. The operators collect the output and collate it., The user is
then called to pick up the output.

On an interactive type of computer system, the user operates the computer
directly through an interactive terminal. There is no need for control cards,
as normaily used on a batch system, since commands are issued directly to the
computer via the terminal. Data cards and the card reader are also used
differently; initial entry of large data sets is made with cards, but
subsequent use and modifications are made with a powerful interactive editor.

Al1T commands to the basic operating system are made through the primary
system program, called the Monitor Console Routine (MCR). The basic request
to the system to start the MCR is by typing control C. The system responds by
printing a MCR > at the terminal. At this point, user programs can be
started; the user can log onto or off of the computer, or can start any of the
basic system programs. These procedures are covered in the Digital Equipment
Corporation PDP 11 Reference Manuals. The interactive sequence for each of
the modeling programs is presented in the individual sections of this document.

There are two basic data types (file types) with which the user must be
familiar: Binary and ASCII (files or data). An ASCII file consists of the
byte codes, which cause a teletype or Tineprinter to print the appropriate
characters, whereas binary files consist of the machine-dependent ‘
representation of a number. For example, on the PDP 11/45 the ASCII file
containing the integer numbers: 1, 2, 3, 4, 5, 6, 12 would consist of:
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061 (base 8) byte 1
054 2
062 3
054 4
063 5
054 6
064 7
054 8
065 9
015 10
012 11
066 12
054 13
060 13
062 15
054 ' 16
015 17
012 18

The binary file would contain:

0000000000000001 (base 2 byte

1, 2
0000000000000010 byte 3, 4
0000000000000011 byte 5, 6
0060000000000100 byte 7, 8
0000000000000101 byte 9, 10
End of record indicator byte 11
0000000000000110 byte 12, 13
0006000000001010 byte 14, 15
End of record byte 16

The main difference between ASCII and binary files is that ASCII files
may be created and 1isted directly with system programs like the Editor and
PIP, while binary files can only be generated and listed via user programs.
Binary files in general are considerably smaller and easier to use than ASCII
files. Binary files are generally used in the ground-water modeling programs
to store matrix data. Each record normally consists of the value of the
matrix at each column position from 1 to the number of columns. The binary
file has NLINE records, were NLINE = the number of lines in the matrix.
Record 1 corresponds to line 1, record 1 to Tine 2, and so on.



BASIC STRUCTURE OF GROUND-WATER MODELS

The Variable Thickness Transient (VTT) Ground-water Modeling System can
be classified into the components illustrated in Figure 1.

2 PROGRAMS
L PROGRAMS TO PREPARE OTHER
TO PREPARE AQUIFER NECESSARY MODEL
RECHARGE AND INPUT (HYDRAULIC
STRESS DATA CONDUCTIVITY, AQUIFER
BOTTOM, AQUIFER TOP,
NODALIZATION, ETC.

~

o™~
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AND MODIFY MODEL
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FIGURE 1.
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This user's manual will be organized into five sections according to the
o block diagram of Figure 1 as follows:

1) aquifer stress and recharge calcuiations
2)  programs to aid in preparation of primary input data
. 3) programs to evaluate and display model input streams
" 4) basic ground-water model codes
- 5). programs to retrieve, evaluate, display and summarize model results
" 6} programs to establish, run subregion model

Each of these five sections will contain a description of the function of the
5 codes and a description of the use of these codes. The last section of the
report will contain a brief description of the basic RSX11 system procedures

10 necessary to build, edit, and manipulate files and run these programs.
2o Briefly, the ground-water model requires the following in order to be run:
™~ e A matrix of total stress or recharge at each model node. (This binary
e file is calculated from the programs in Section 1 above.)
o + A node type map, which describes the aquifer's lateral extent and
. boundary conditions. (This ASCII file is generated via the Editor from
the hydrologist's interpretation of the ground-water system and is
o checked out via the CALTYP program of Section 3 above.) )
™ e Matrix files which define:
- 1) aguifer top elevation
~g 2) aquifer bottom elevation
3) initial aquifer potential

4) aquifer storage coefficient

5) interaquifer transfer coefficient

6) aquifer hydraulic conductivity {or transmissivity)
at each model node. {These binary files are prepared with the CIRMIS
programs of Section 2 above from the hydrologist's interpretation of
these values.) These files can then be checked as the programs of
Section 2 above.

®» An ASCII input file for the VTT ground-water model, which relates to the

ground-water model, the nodalization, and the names of the binary data
files that have been prepared. (This file is prepared via the
interactive editor.)



Once the above input files have been prepared, the ground-water model can
be run. The majority of the input data files will not need to be prepared
again. Generally, model runs can be made by making only minor changes in the
exiéting model input files. New input files would only be prepared when
building a completely new model. Most model runs will involve changing the
aquifer recharge-stress file to include the effects of new or proposed
pumping and/or Tand use patterns.

Once the input files have been altered to account for the proposed
changes, the ground-water model is run and the solution is generated. The
solution generated is the new spatial variation of potential throughout the
aquifers, However, from this new potential distribution in conjunction with
other input data, the following information can be calculated:

o ground-water velocities

e ground-water flowpaths

o travel times

e new recharge discharge relationships along streams and rivers.

Typical types of model output that can be produced with the programs of
Blocks 3, 4a, and 5 of Figure 1 include:
e contour maps of:
- equal potential
- equal drawdown
- equal transmissivity

e three-dimensional projection plots of:
- potential
- drawdown
- transmissivity

e cross section plots showing aquifer top, aquifer bottom and aquifer
potential

e flow path plots with associated 1istings of travel times
e numerical listings of the input data or calculated poténtia]s

e difference maps showing the node by node predictions of potential changes.

(R
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As with the model input, the basic control files for producing final model
output have already been created, so that normally only minor alteration of
these basic files is necessary in order to produce new model output.

This brief overview is intended to give the model user a look at the
modeling system as a whole. The details of the specific programs will be
covered in the sections that follow.
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VTT GROUND-WATER MODEL

Function:

SimuTation of Saturated Ground-water Flow

Input Requirements:

Data
Geologic

Ground-water Elevations
Well Pumping Tests

Recharge and Stress
- Precipitation
- Evapotranspiration
~ Well stress
- Irrigation

Qutput:

Time-Dependent Ground-water

Potentials
Velocities
Flow paths
Flow velocities
Travel times
Stream Flow Effects
Data Formats
~ Contour maps
~ Cross section plots
- Difference maps
- Flow path plots
- Data Tistings

INTERPRETATION PREPARED FOR THE MODEL

Aquifer Boundaries
- Map base and top of aquifer units
- Define boundary conditions
Aquifer Potential Maps
- Interaquifer transfer
Aquifer Transmissivity Distributions
- Storage coefficients
Recharge and Stress File

i
D 4



I. AQUIFER STRESS AND RECHARGE CALCULATIONS

A computer code is developed to define the amount of water recharged or
withdrawn from each aguifer or distributed in appropriate quantities to each
mode]l segment or node. This stress is treated independently from the other
input data. Generally, it is necessary to tailor the aguifer recharge code to
the specific problem to maintain flexibility in matching the model
requirements to large volumes of specific data. Data garnered from a wide
variety of records are used to calculate stress and recharge; e.g., from
irrigation water permits, application rates, well pumping records, electrical
power usage of pumps, well permits, actual evapotranspiration (AET) and
potential evapotranspiration (PET) curves, rainfall records, isohyetal maps,
soil type, slope, watershed, Landsat photos, base flow analysis, and various
combinations of these and other data. Combining these with the diverse record
keeping methods and map coordinate reference problems, necessitates tailoring
this program for each simulation.

The final product of the Aguifer Stress and Recharge Code is a file
combining all the data into values which describe the external stress applied

at each model node during the time of simulation. In the case of a transient
simulation, the stress is also transient.

An example of such a program code is included.



PREPARING INPUT Q-FILE FOR VTT MODEL « PROGRAM OPRG

-----

The VTT model requires a flux input file of monthly vartations in nodal
recharge stress. The steady state version requires the average daily flux or
stress at each node. This file is prepared from a set of input data cards
which describe the applicable jtems such as the P.E.T., A.E.T.: rainfall,
surface diversions, runoff and wells for the area being simulated., WIQPG
is a PDP-11/45 code which prepares the VTT input data file as well as a
report on the aquifer stress at each stress point in each of the aquifers.
WINPG uses the column of change option, specifying with one card the start
and stop 1ine where the flux, O, is applied and the number of changes on
those lines. The second card of the pair specifies the column and the Q
applied in each of the changes. Several pair of cards are needed to fill
the matrix.

10

[o——

S



2 70

¥
&

;.

II. PREPARATION OF PRIMARY INPUT DATA

PROGRAMS TO AID IN THE PREPARATION OF PRIMARY
INPUT DATA FILES

As discussed in the section on Basic Model Structure in the Introduction,
there are many kinds of primary data files which must be prepared in order to
run the ground-water model. The user normally only needs to modify these
files sTightly in order to make a given model run. Many times this can be
done with the system editor program when the file is of ASCII (or formatted)
type. Binary files usually require the use of a special program or some of
the basic CIRMIS programs for manipulating model input files. Since we are
going to discuss preparation of all the various kinds of model input files in
this section, we need to organize the presentation so as to reduce the
confuston which might arise. The following is a 1ist of the files required to

run the VTT ground-water model and produce an estimation of potentials
throughout the aquifers.

e« A binary matrix file, which specifies the total stress of recharge at
each model node for each aquifer. This file is the main input to the
WISAPQ program, which sets up the Q file for the VIT program.

e An ASCII (or formatted) input control file for the main VTT input program
VTTINP. This file contains pointers to other files as well as
information on nodalization, time steps, numerical simulation parameters,
and number of aquifers. This file normally contains the file names for:

- an ASCII node type map file which describes the aguifers' lateral
extent and boundary conditions (WISAP.TYP).

~ various binary (or unformatted) matrix type files which represent
the hydrogeologist's interpretation for:
1) aquifer top elevations
2) aquifer bottom elevations

11
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3) initial aquifer potential

4) aquifer storage coefficient

5) interaguifer transfer coefficient
6) aquifer hydraulic conductivity.

The previous section discussed the preparation of the stress-recharge
file. The main VIT input file for the VTTINP program is prepared via the
interactive editor, and its structure will be discussed in one of the
following subsections of this section. Construction of the calculation type
map will be discussed in this same subsection with the VTTINP file. The
binary matrix files for aquifer bottom, top potential, etc., are prepared with
the CIRMIS program from the hydrologist's contour maps.

Other kinds of files needed for this ground-water model include:

¢ base boundary maps for contour plotting difference maps
e average annual precipitation matrix files
e well stress data files.

The boundary map files, and binary unformatted files, such as average
annual precipitation, are prepared via CIRMIS programs. Other ASCII (or
formatted) files are prepared via the interactive editor.

12
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MAIN VTT INPUT FILE FOR VTTINP PROGRAM

As previously mentioned, two programs must be run to set up the disk for
running the Ground-water Model. The first program is WISAPQ, which requires
the binary (or formatted) matrix file of total stress-recharge at each model
node for each aquifer. The second program is VITINP, which requires an ASCII
(or formatted) file that describes all the physical and numerical parameters
required by the ground-water model. Both WISAPQ and VTTINP simply set up the
data on the File-Q data disk on which the ground-water model operates.

The structure of the VTTINP input file which is created with the system
editor program is as follows:

STRUCTURE OF THE VTTINP FILE

Line Description of the Input:Stream

1 Title for the run (80Al)

2 Name of merged potential files (matrix binary) or NONE for column of
change input

3 Name of merged aquifer bottom files (matrix binary} or NONE for
column of change input

4 Name of merged aquifer top files (matrix binary) or NONE for column
of change input

5 Name of merged aquifer hydraulic conductivity or transmissivity for

column of change input
6 Name of the calculational type file (ASCII file)

7 Name of the merﬁed storage coefficient file {matrix binary) or NONE
for column of change input

8 Name of the merged interaquifer transfer coefficient (matrix binary)
or NONE for column of change input

9 Name of the merged ocean transfer coefficient (matrix binary) or
NONE for column of change input

10 Number of aguifers (I5), nodes in X directjon (I5), nodes in the y

direction (I5), switch for normal or totally confined (Y = yes,
N = confined) (Al) switch for leaky artesian aquifer {Y = yes,

N = no) (Al), rotation switch (0 = normal, 1 = rotated) (Il). Bias
elevation in feet (F10.0), Delta X and Deita Y node spacing in feet

{2F10.0), storage coefficient multiplier used when aquifer goes
unconfined (F10.0),

11 Coordinates for the Tower left corner model node X, Y‘(2F10.0)

13
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Line Description of the Input Stream

12 Mean sea level, leakage coefficient, (only applies when a unmodeled
leaky artesian aquifer is being simulated and when the model has an
ocean boundary) ?ZFIO 0}.

13 Transient or steady-state switch (0 = transient, 1 = steady state)
(15}, ocean transfer switch (0 = none, 1 = ocean transfer (I5),
automatic or manual operation switch (1 = automatic, 0 = manual)
(I5), number of iterations for steady-state model (I5), maximum
number of iterations for any transient model time step (I5),
convergence criterion for the transient model {normally
7.0 x ]0- ) (F10, O% overreTat1on coefficient for the transient
model (normaily 1.25 (F10.0).

14 Starting time (5I5) (year, month, day, hour, minute)
15 Ending time (515) (year, month, day, hour, minute)

16 Kind of time input switch {0 = manual, 1 = automatic) (I5), a number
of time planes (I5), when automatic time input, input total number
of days (I10)}, and initial delta time in minutes (110).

17 Time when first time place is to be stored, ratio, and number of
to steps to be used in getting to this point in time from the first or
17+number initial time plane. {Year, month, day, hour, minute, ratio, number
of time of days.) (515, F10.0, 155 second time plane data, third time plane
planes data, etc.

17 Number of steps to be used between time planes, one entry per time
plane {2013} automatic.

The next 1ines in the VTTINP file are only required when the NONE option
is used in Tines 2 through 9 above. The order of the columns of change input
is determined from the order of the NONE's in lines 2 through 9 above.
Typically, most models do not have storage coefficient definitions nor are
they ocean transfer type aquifers. Therefore a NONE would have been entered

on Lines 7 and 9 so that first storage coefficients would be input via column
of change for all the aquifers followed by the ocean transfer coefficient for
all of the aquifers. Column of change works as follows:

Support that we have a node system NX = 43 by NY = 52 and that we wish to
define the storage coefficient as pictured:

14
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Y30

The column of change input cards would be:
fl, 29, 2, Aquifer 1 storage (starting line, ending 1ine, number of

.0005

.0002| . 0001

20
X

Aguifer 1

43

changes)
1, 0.0002, 20, 0.0001, {col, value, col, value)

30, 521,
1, 0.0005,

1, 39, 2, Aquifer 2 storage (3I3)
1, 0.0003, 30, 0.0004 5 (15, F10.0)

40, 52, 2

1, 0.0001, 20, 0.0006

82

Y40

20

.0001

.0006

.0003

.0004

30 43
X

“Aquifer 2

> g

Y7 -
number of change pairs

A typical ground-water basin VTTINP input file is as follows:

15
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LISTING OF VTT TEST INPUT FILE

~I3aP DATA® HANFORD DATA
OPL1sWISARP, AYY
GP1i%I%ar AQT

DPIITOP ALY
DFIIAIASP HYC
DPLIWISAP,TYP

MONE

NONE

NONE
1,58,25,YN1,0,9,30709,,1,4,
2,%,e,0,

A@;2,7,
0,8,1,59.5@,7.&-3,1.25
19’5]1]1]@'”""[
1975,1,1,9,0,93,
ﬁ,a,ﬂ,lﬂ,
1975,1,1,6,9,9,
1975,1,8,4,4,0,
1,25,1,

laol

1,25010

1,2,@

1,25:1,

1,8,8

16

POTENTIAL FILE

AQULIFER BOTTOM FILE

AQUIFER TOP FILE

HYDRAQLLIE CONpUCTIVITY FILE
CALCULATION TYPE FILE
STAORAGE CCEFFICIENT
INTERAWJIFER TRANSFER CQEF.
NCEAN TRANSFER CNEF,

COLUMN QF CHANGE INPUT
(STORAGE COEFFICIENTY

(INTERAQUIFER TRANSFER)

(OCEAN TRANSFER)




PREPARATION OF THE CALCULATIONAL TYPE FILE

The calculational type file WISAP.TYP (page 16) (an ASCII or formatted
file) is a column of change type of file that is prepared from the hydrologist's
interpretation of the aquifer. The hydrologist prepares a line drawing map on
a base map, which has model node locations plotted and other surface features
for reference. The 1ines drawn by the hydrologist represent the
aquifer-bedrock outcrop fimpermeable boundaries and the river, lake and stream
boundaries which act as known potential boundaries for the aquifer. The
modeler now attempts to match these boundaries with the node types of Figure 2.

There'are basically four kinds of nodal types, and the rest simply arise

to handle the various shapes and orientations of the impermeabie or outcrop
boundaries.

. is a potential boundary, i.e., h = H(x,y,t .

is an external node outside of the aquifer.

is an internal, i.e., a nonboundary node which lies within the
aquifer.

These basic shapes, with all their possible rotations, are used to
represent the 24 kinds and shapes of impermeable boundary nodes.
The heavy lines represent the impermeable boundary.

V' PDOR O »
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The basic format of the column of change input is (3I3) for the starting
and stopping 1ine and the number of changes, and 14(I3,02) for the number of
change pairs. To illustrate the column of change input, the following listing
is the column of change input file required to produce the node type map
(Figure 2). The calculational file should not need updating unless field
observations prove that the hydrologist's interpretation of the ground water

systems needs to be updated.

I 37. | 27. 19. 29. | 3@. l
7 4 .nc.nzs.l‘ncskg:?. . “
o) A ¢ 1%;3 A 'S A & S A

'3?_/2
S ¢ 1. ) :2i?§:

1 -
¢ 21

- A - Y A xl. ?'
51 £ 9. 53

A A A A ° 3.
C ESJ c f. 3

2 A ca.{é. & A A EZ A A

1 . 'ju et |l | 238 3i| . .
s, Dt DL CS K7

1 2 3 4 3 B 7 8 9

FIGURE 2.

I1lustration of the 27 Boundary Types Used by the VTT Code
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LISTING OF A WISAP.TYP INPUT FILE

i

WISAP AGQUIFER 1

$1,1,5
1¢1 3324
2¢2,7,
101 3824
3|3'11F
{9l 824
5,“[11]
1@y 718
5,5,11!
181 424
6,6,6
191 224
125 209
B,9,4,
116 202
1ey19,4,
126 209
14,41,5,
132y 217
12,12,5,
101 3%
13,1%,5,
1ot 331
14,14,5,
181 215
15,15,5,
121 282
16,16,8,
101 3@2
17.,47,7,
181 1@27
18,148,5S,
131 1317
19,19,5%,
18y taaz
20,29,9,
10¢ 152
21.2%,8,
181 tép2
aaraa,h
1p1 2427
23%,2%,5,
int 2717
24,24,5,
11 28a@2
25035'3!
121 3422

3414
3114
914
aQa
S5i4
338
5242
512
5002
k3.1
429
4aa
300
3
434
11t
i4e9
1520
1622
1734
2518
283203
3109
34094

(NOOE SPACING 3081,*)

41@2 4491
3232 3300
1223 1324
1313 14a¢
630 702
42¢ 5202
532¢
L
5104
Ip02 5101
4982 50201
4922 Saal
4932 5201
4922 5201
%12 933
1233 1300
4662 4801
del2 4721
4502 4403
1818 2333
2633 2700
3822 44l
3402 3aol

4302 4401
2915 3200
2815 2940
1437 1514
s3e

1002 s8¢z
4702 480t

2400 G402
4pa2 4401
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COMPREHENSIVE INFORMATION RETRIEVAL AND MODEL”
INPUT SYSTEM

The Comprehensive Information Retrieval and Model Input System (CIRMIS)*
was originally developed to increase data storagé and retrieval capabilities
and ground-water model control for the Hanford site. The overall
configuration, however, was designed to be flexible for use in other areas.
This development was sponsored by the Environmental Research and Development
Administration (ERDA, now DOE}.

Expansion of this system has continued for several years, and CIRMIS has
proven to be an invaluable tool by furnishing rapid access to data as well as
rapid input of boundary maps or isopleth surfaces and interactive control of
ground-water models.

CIRMIS was used with the WISAP ground water study to provide:
1) preparation of matrix files for aquifer potential surfaces, aquifer bottom,
etc., which are necessary input to the ground-water models, and 2) the
preparation of map files, such as tﬁe WISAP background maps which are

ultimately plotted on one of the plotting devices or dispiayed on an
interactive scope for use with the CIRMIS Special Applications Programs.

* See Volume 1 of Part VII - Data Systems of this document set (PNL-3161-1).

20
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CIRMIS PREPARATION OF MATRIX FILES

The generation, modification and smoothing of matrix files can be
accomplished very rapidly using the CIRMIS system. Maps containing isopleths,
whether they be topographic contours, isopotential 1ines, or any other data of
this type, can be easily digitized and automatically interpolated to form
matrix data files that can be used by the ground water programs. Once
digitized, they may be rapidly retrieved for plotting using the CONTUR program
or viewing on an interactive scope using the CIRMIS system. Figure 3 shows a
typical Calcomp plot of such a file. The dotted lines are iso-potential
contours interpolated from the matrix file which was digitized from the
original aguifer map. The Ahtanum-Moxee Basalt background map and labels were
generated using the CIRMIS map generating programs.

The original contour maps containing the isopleths were placed on the
digitized table, and digitized and manipulated as described in the CIRMIS
User's Manual, which is included in Part VII- Data Systems, PNL-3161-1.

21



by

P

sy
vt
)

U B A B

luiﬁ._

SIWYIJ BULSN PaIeUBUaY 3|14 XLAIBK © 4O 304 UNOIUO) °F JUMBI]
M= AT U TS _
)/x/@#?cm:m H14IN0H Y04 SHNOLNOD IHTINALG

; :
I ! i
4 H !
H 1 o :
. . :
- -~ : H
- - 1 H o™
Y H
} H
y
\ H
. L b
T, ., H |}
- o H 4
4
{
H
1
Y
4
i
\
i
b

i
]
F 1200,

PRI

F
-ty
”‘3

A A



- ITI. EVALUATE, DISPLAY MODEL INPUT FILES,
’ QUTPUT RESULTS

_ _ PROGRAMS TO EVALUATE AND DISPLAY
-, MODEL INPUT STREAMS

Many of the input data files and output prediction files for the

v’ ground-water model are in the form of binary matrix files and complex

: formatted (ASCII) files. Debugging of these files, to ensure that they are
free from data errors and are correct representation of the desired input,
requires the use of many auxiliary codes. The auxiliary codes typically used
o for checking and displaying model input data fils as well as model output
files include:

. . o CALTYP - a program for checking out the calculational type file via
! the use of computer graphics;
e LIST and LISTI - a program for Tisting a binary matrix file on the

o Tineprinter (either real or integer);

™~ e THREED - a program for producing a biased binary matrix file for use in
s preparing a three-dimensional plot via P3D;

At e P3D - a program for producing a three-dimensional plot from a binary
. matrix file;

~ e CNT - a program for producing a contour map from a binary input file

with a background map produced from a formatted background map file;
e DIFER - a program for comparing one binary matrix file with another and
producing a 1ineprinter difference map and a binary matrix
difference for contouring;
s WDIFER - a program for comparing a binary potential file with an ASCII
(or formatted) file containing well Tocations and observed
potential measurements.

The following show the input trail needed to run the program and a sample of
the output.

23
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Program CALTYP

MCRZRUN DP2: TALTYPSH

INTER MNAME OF CALCULRTION TYPE FILE (784>
D21z, ZIMISARP. TYP

JUTPUT TO XY (K> » QUTPUT T8 TG (T2

: '
LABEL CALCULATIOMAL TYPES {CR> , LABEL MODE NOs. (1)

TRLTYPF -— STOP

Example of the interactive input stream for CALTYP. This
program displays the calculational types from the calculative
type input file so this input stream can be checked. This
input file can be listed via PIP on the Tineprinter. This
listing is shown under Preparation of the Calculational Type
File.
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Program LIST

HCRMRUN DP2:LISTS
EMTER THE MNAME OF THE FILE TO BE LISTED
ENTER NODESK MQDESY ’
(243, ZINWISAP. POT
58, 25
(213, ZINKISAP, POT
38 23

LIST -~ STOP

Example of the interactive input required to run 'LIST'.
'LIST' is used to list on the lineprinter any binary format
matrix input or output file from the VTT code which is in real

number format.
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Program THREED

MCR>RUN THREEDZ®
INPUT FILE HAME
[28vF, 267 JELLEN. BIN
{28y, 207 JELLEN. BIN
NODESK, NODESY, NO. OF MATRICES TO SKIP, INVYERT{@=N0, i= ?ES)
lasl -}-}.’ 9; B
.98 33 g g
ENTER OQUTPUT FILE HAHME
ELLEN D.FIL
ELLENZD, FIL
ENTER BRCKGROUND SUBTRHCTIDN FACTOR
cls]o
960, soeo '
THREED -- STOP

_Example of the interactive input program for THREED. THREED is

used to bias and/or invert binary matrix files so they might be
used to make three-dimensional plots with P3D. The output from
this program js an appropriately biased and/or inverted binary
matrix file in real number format.

30

e

PrU



.:\!

9ig

Program P3D

MERF3D
#4330 PLOTTING ROUTINE®#k
SPECIFY THE CONTROL ™ INPUT DEV:FILNAMEZELLEN. CNL
ENTER THE NUMBER OF DATA SETS TO BE READ>Y
DO YOU WISH THE INPUT FILES TO BE ECHOED DN THE LP:>N
DO YOU WANT BRASE LINES TO BE DRAWN?DY
ENTER THE OQUTPUT DEVICE NARMEDXY:

WHICH DRIYE HOLDS THE FILE~-®& DISK>1

.P3D -~ STOP

Example of the interactive input stream required to run P3D.
P3D produces 3-D plots of matrix files for various viewing
angles. The main input control stream format is shown on the
following page.
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Line

“Line

Line

Line

Line
Line

Line

Line

1.136,33;1.13&,1,33
7,]7]5’7.5

Y* QSS.,EQ.'E?G@GGQQ.
500,,50¢,,9,2,

a .
ELLEN3IDLFIL

YHAND ORAWN ELLENSBURG INTERPRETATION
1.5'5.'.153'3.

END

Sample of a P3D Input Control File
(ELLEN.CNL)

Format for P3D Control Fiie

Pen number for Title, Nodes X, Nodes Y, starting X node
for plot, ending X node for plot (715)

Exaggeration factor, maximum size of plot in the X direction,
maximum size of plot in Y direction (3F10.0)

(only the YY option works), angle of rotation around Z
arises, angle of elevation from X-Y planes distance from
(0{0) goint from which the surface is viewed (2A1, 2X,
3F10.0

Delta X spacing between node points, Delta Y spacing
between node points, (always 0, 0, 0). (2F10.0}, 0, O, O.

Same format as for CNS
program data set §
Name of file to be plotted records 1 and 2

Type of file to be plotted

Type of units for label location (Y = inches, N = data units),
Label for the plot (Al, 79A1}

X Tocation for label, Y iocation for Tlabel, size of label
{inches), angle that label is to be plotted on. (4F10.0)
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Program CNT

ACR>CMT#

%k CONTOUR PLOTTING ROUTINE (Y77 2) #%x%
ENTER THE CONTROL FILE SPECIFICATION {26R1)>NHISAP. CNT
ENTER THE NUMBER OF DARTR SETS TO BE READ (15321
[0 YOU WANWT THE INPUT FILE ECHQEDMN

ENTER OUTPUT DEYICE/FILE SPECIFICATION (26A4)3DPO:PCT. PLT
b CONTOUR FINISHED #u*

Example of the interactive control stream required to run CNT,
the contour plotting routing for plotting.contour maps with
background overlays. The format for the CNT input control file
is documented on the following page.

34

y
F—

——
5

L.y



?

hat's

9 2

SIZING PARAMETERS,
Q,l,SB,ES,hSBr!.ES,B
BORDER SPECIFICATIONS,
til.!,!
SCALE FACTORS,
1u962,,1,
PRIMARY GRID SIZES,
300a,,3800,
MATRIX INPUT FILE SPECIFICATIONS,
2,0,
DPB3 (213, 31KWISAP AQY
BACKGROUND FILE SPECIFICATIONS,
DPO: [213,31WISAP,BND (8F12,0)
CONTOUR LEVELS, -
i Y .07 wi,1
343',529.'10.f1,1
LABELS,
{POTENTIAL CONTOURS FOR AQUIFER 1
s 402@,,2000,,°16,0,
END OF LABELS,
ENO OF DATA,

Sample of the CNT input control stream, BASALT.CNT.
Tineprinter Tisting produced with PIP,

35
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Example of the method of transferring a disk type plot file to

CALCOMP

MCR>
PIF:XY $=RASALT .FOT
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ID:
COMPONENT :
LOCATION:
DATE:
AUTHORS :
SOURCE:

T 2-3-2

CNT--Contour Plotting Program
(11,11 CONTUR,TSK

June 1977

S. W. Ahlstrom, S. E. Wise
FORTRAN 4 PLUS, MACRO 11

38
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DESCRIPTION:

CNT is a general purpose graphic utility program designed to compuyte
and draw contour lines for data surfaces of up to 256 x 256 nodes on any
of the Device Independent Graphic System devices. It is an important
auxiliary program allowing the user to present output matrices in a more
comprenensible form. Denending on specified dimensions of the matrix area
to be contoursed, the program will operate in one of two modes: 1) all data
will be memory resident, or 2) data will be secmentad on a FILE-Q format
data disk. This program accepts variable node spacing and negative as weil
as positive contour elevations. CNT also has provisions Tor plotting a
background map for the contoured data, as well as various labels, referencs
marks and contour level labels if desired.

Two input streams are required. The first is an interactive conversa-

tion via a console device and is described in Section 1. The control input
stream described in Section 2 is accessed from any file structured device
as specified in the interactive stream.

39



1. OPERATING INSTRUCTIONS AND INTERACTIVE /0

As previously mentioned, CNT determines from the control input stream
whether or not a FILE-Q disk is requiresd for the matrix about to be con-
toured. However, the user must also maka this determination before running
the program so that a disk can be properly mounted. A FILE-Q disk will be
needed if the product of the number of columns and the number of rows in
the matrix area to be contoured (that is, the total number of nodes)

exceeds 3025.

After ensuring that all of the needed devices are properly mountad, the
usar can invoke the program by:

MERICHMTCALTS
After loading, the program will announce itself with the line:
wade COMTOUR FPLOTTING ROUTINE S¥WP7. 1) &ux

and begin soliciting information from the user. It will first want to
know the location and name of the control input file:

ENTER THE CUNTROL FILE SPECIFICATION (26A1) >

Any number of data saets can be 1né1uded in the control input file:
ENTER THE MUMBER OF DATR 3ETS TQ BE READ <I3%)»
The user must specify the number of data sets to be processéd saquentially

starting with the first set. If more than one set is to be read, the
usar will be asked:

GO YOU WAMT HMULTIPLE PLAOT FILEEZ CREATEDD
[f the usar answers “Y", the program will expect to read the plot file speci-

fication for each data set from the control input stream. The following
quastions will also be asked:

0 YOU WANT A PIP CONTROL FILE CRERTEDD

40
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If the user chooses to use this option, the program will build a PIP indirect
command file appending to it the name T the plot files as encountersd in

the control input stream. The program assumes that the plot Tiles are to

be transferred to XY:, but a simple editing session on the completed file

can change the cutput device to whataver the user prefers. When the indirect
file is eventually used, the files will be transferred in the same order

they were written and with the proper paging between plots. The user must
supply the name of the PIP command file:

ENTER MAME QF PIP CONMTROL FILE (2R )

Specifying a file extension of "CMD" will simplify the PIP commands Tater
on. A proper response might be "AVGPLTPIP.CMD®.

Regardiess of the number of data sets to be processed the program will
ask the user which echo options are to be usad. There is a primary echo
option that allows the data sets from the control input stream to be echoed
to the line printer device and a secondary option that will cause the matrix
that is to be contoured to be Tisted. The primary option must be selectad
before the secondary option is offered:

00 YOU WANT THE IMPUT FILE ECHOEDY
00 YOU MWANT THE INPUT MATRIX ECHGED:

When only a single data set is being procassed, the name of the output
device and/or file must be specified:
SMTER QUTPUT CEVICEAFILE SPECIFICATION (2£4A12 >
The plot file may be directed to a specific file (e.g., DP:PLOTI.PLT) or any
of the Device Independent Graphics system devices by specifying only a device
name. Devices currently allowed include disk (DP:, DB:, SY:), magnetic tape
(MT:), Cal-Comp plotter (XY:), Tektronix 611 display scope (TG:), Gould 5100
electrostatic printer (GD:) and More Djcomed D-47 Color Film Recorder {(DD:).
If the specified device is file structured and no file name has been given, a
default file name of PLOTDATA.TMP will be used. However, if the device is not
file structured, the plot will output directly.

CNT will notIﬁy the usar when it has finished process1ng all of the
data sets with the line:

«kk CONTOUR FINISHED wwe

41
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2. CONTROL INPUT STREAM FORMATS

The current input processing module has been designed to simplify the
praparation of data sets while maintaining maximum flexibility. Consequently,
the data that make up a control input stream have been grouped into 14 dif-
ferent data types or catagories. Each data type has been assigned a keyword
phrase identifier which must precade the data. While the additional keyword
may seam like added work for the user, it offers many advantages regarding
complax data sats. First, it makes individual data entries much easier to
find when a correction or updats is to be made. In addition, with a couple
of exceptions, the usar does not have to be concerned about the order of the
saets within the control stream and is able to concentrate on specifying a
single category correctly. Same of the data types are optional and can be
left out of the control stream, and defaults values used.

As an introduction to the different data sats, all the keyword phrasas
are listed below with a short explanation of their usage and the data cata-
gories they precade. All keyword phrases ares tarminated with a period.

BACKGROUND FILE SPECIFICATION:

This optional data set is used when the user wishes to have the outlines
of partinent features of the contour area drawn on the plot.

BORDER SPECIFTICATION:

This data sent must be included to specify the length to be used for
the marks on the plot border. The marks are used to indicata nodal locations.

CONTQUR LEVELS:

This data sat is used to tall the program which Tevels are to be con-
woured. This is an opticnal dé%a sat because it is permissible to draw only a
background map without any contour linas.

42



END OF DATA:

It is possible to include any number of complete data sets within one
control file and this phrase is used to signal the end of a data set and
must be inciuded.

LABELS:

This optional data type is usad to specify labels for the plot.

MATRIX INPUT FILE SPECIFICATION:

This data -set informs CNT of the name oT the data file to be contoured
and the format of the data within the file.

PLOT FILE SPECTFICATIONS:

The use of this opticnal data category allows the user to separats
plots that are described in the same control input stream.

PRIMARY GRID SIZES:

This mandatory data set specifies the distancss between nodes in both
the X and Y-directions.

REFERENCE MARKS:

The Device Independent Graphics User's Guide describes about three
dozen different reference marks that can be drawn on a contour plot. This
optional data set allows the user to exercise this feature of the plotting
software.

SCALING FACTORS:

This keyword is used to input the number of map units per plot inch
and the overall scaling factor. This set should precede the CONTCUR LEVELS,
LABELS and REFERENCE MARKS.
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SIZING PARAMETERS:

, The data items in this set include the matrix sizes and some program
control options that must be specified. If the control sat includes a

title, this data type may be second in the control stream otherwise it must
be first.

TITLE:

————

It sometimes is helpful to identify a control sat and this data sat
provides a labeling mechanism. This optional data set must be placed first
in the input stream,

X-IRREGULAR NODES:
Y-IRREGULAR NODES:

CNT has the capability of using an uneven grid system. These phrases

. ara usad to introducs variations in the X or Y-diraction in the standard

grid as defined by the PRIMARY GRID SIZES.

An explanation ofT each data type given below consists of the keyword
phrase, a short description of the data, the record formats and sample
data strings. The samples are given in both formaited and free field
form. The free field format is easier to usa becausa the data items are
separated by ccmmas. However, the user must be careful when entering alpha-
numeric data itams. A complete data set example and the rasulting plot
is given on pages 35 and 36.
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Keyword Pivrase: BACKGROUND FILE SPECIFICATION.
This optional data set is included to outline the physical features of the area being contoured.

Format: 26A1,4A4

Columns Contents Description

1-26 BFILE 26 columns for the background map file descriptor -

27-42 FMT1 16 cotumns -for the format to be used when reading the background map file
Sample:

Y T TN Vi TATE T D PO I O
fp— A—— -

— - - B

l'l! BB, .fz!i‘.lhl:glffn?;r..;'_‘a!‘.u 1’,". APy .LJ_J.J%E&'_E&JQL'J .l_lal_l_l..l_l .-l_l_l...l...JSJ- l...l.nL.J_J_L.L..L_l-;l—l ddb b J..tJ..s_m i u‘J
a 8 D g 8 0 ¢ 0

In the above sample, the name of the background map file is

a) DB:[161,201) ONOFRE.MAP and the format of the X-Y pairs is

b} 8F10.0. Note the presence of the parenthesis in the format specification.

Background map file format description: Two record types are used to describe a line on the map.
The first type gives the number of X-Y pairs used in defining the line and the pen number to be
used when drawing the line. This is followed by the X-Y pairs in the format given above. The
combination of these two record types can be repeated as often as necessary.

Record Type 1 format: 215

Colunns Contents Description

1-5 NPT Number of X-Y coordinate pairs used to describe a line
6-10 NPN Pen number to be used when drawing a line
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Record Type 2: Contains the X-Y coordinate pairs defining the boundary 1ine. The format of the
lines 1s as specified in FMT1. llowever, the values will be expected to be in sequential X-Y pairs.
A minus X coordinate will cause the pen to be raised before moving to the coordinate.

The sample below uses Five X-Y pairs to draw a box counterclockwise. Pen number 1 is to be used
when drawing the box. Only the free field format is shown.

5,1
-10.,10.,20.,10.,20.,20.,20.,20.
10.,10.
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Keyword Phrase; BORDER SPECIFICATIONS.
Format: 2F10.0,15
Columns Contents Description
1-10 XTICLN Length of the tic marks to be used on the bottom and top of the border
box (inches)
13-20 YTICLN Length of the tic marks to be used on the sides of the border box (inches)
21-25 NPNB Pen number to use to draw the border box
Sample:

L‘LQL@é_ﬁJlﬂkl!l_l!&ﬂlh!{!fd‘fl: [ S5 R . i | JJ-.I....I.-.I--LI-I.-J.J..I O Y I O T 3 ..L..l.]-l..l-l-l_l-l_l.—l_l.J_I_I_L.L.l..LL..l_l J_'l-l [ O § _l._.l..]

e i} "-- B =t - (—
2

- [.l.. .I..l..l...l..l..l...l.f.l! I«J.L..I-IJ..L..LILI.'..[. IJ.LJ.J..LJ_L_IJ_LJJ,»L_LLJ_ IJ—I_J—LJ-LJ_I_LJ_J_LL-LJ_L_L-LI_I_I_I_IJ_H_LJ.l..[.l...!-.-l.,l, 14 .l_:l:l

———— = - e T I

F&MH&E.‘_’L&L&H&J;!EJE S L._umu..AJ-,,m-u_._,_.#MJ._._.Fu“_m_,_l

2
l.l.! [ ILILA:I.-L_IE.‘JJ—LJ—I.J..l_l_l._i. _l..l.J...l.-Jr..l‘-L-l.-l:j....t..l..l..-L.l.l.J..l..L“_‘..l._-l..l-.L.&.-l- "‘I'_L.j ..At...l._.l-.I.J...-l..--l...l...l.g,..l.._l.--l-l—l--.l..l...l..I7 S IR O O I Y |
. : ¢

0 8 ¢ [ ] 8 ] ]

In the above sample, the length of the tic mark to be used on the bottem and top of the border
box is

a) .1 in. The tic marks on the sides of the border box will also be the same

b) .1 in. The border box is to be drawn with pen number

c) 2.
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Keyword Phrase: CONTOUR LEVELS

Important features of this data set include the two methods of inputting the cantour levels and

the labeling options.
data set.

Record type 1 format:
Columns Contents

1-5 NCTYP
10 CLAB
11-20 S

21-25 LABDEC

26-30 LABALL

If the ahsolute size is to be used, the SCALING FACTORS must precede this

I15,4X,A1,F10.0,21b

Description

Type of contour level specification

=1; read starting level, ending level and increment. The intermediate levels
are then calculated (see record type 2}

=2; read each level to be contoured (see record types 3 and 4)

Primary contour label control
=N; no {abels
=Y; label each contour lTine

Contour 1abel height (inches). Inputting this value as a minus number will
cause CNT to disregard the overall scaling factor and use the absolute value.

Number of digits after the decimal point in the contour level labels. Ta
have integers printed, input a minus number.

Secondary label control; CNT looks for raom along the contour line to place
the 1abel. If there is not enough room a label will not be printed unless
LABALL is input as 1. In which case every contour line will be labeled even
if some labels are overwritten. Of course, if CLAB=N, no labels at all will
be printed.

tecord type 2 (to be used when NCTYP=1) forwmat: 3F10.0,315

Colunns Contents

1-10 CSTRT
11-20 CEND
21-30 CINC

Description
Starting contour level (must be less than CEND)

Ending contour level {must be greater than CSTRT)
Contour level increment
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Colunns Contents Description
31-35 NLIN Primary contour line type

=0; solid line

=]; dashed line

=2; dash-dot line

=3; solid line with triangle symbols

36-40 NINC Spacing of the secondary contour lines. Every NINCth contour line regard-
less of value, will have the line type specified by NLINI.
41-45 NLINI Secondary contour line type (same as NLIN)

Record type 3 and 4 are used when NCTYP=2.
Record type 3 format: 1Ib

Colunn Contents Description _
1-5 NLEY Number of contour levels to be read {maximum of 50)
Record type 4 format: F10.0,15 - HLEV records are read

gglggg Contents Description

1-10 CLEV(T) Contour level I

11-15 ACNT (1) Contour line type for level I (same as NLIN; vecord type 2)
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In the above sample, CNT will

read record type 1,

label the contour lines with a label height of

.14 in. and output

2 digits to the right of the decimal roint

The lines will be labeled only when there is room with no overlapping of labels.

Record type 2 tells CNT that the starting level 1is

f) -.6, the ending level is

g) -.3 and the increment is

h} .¥. This will yield 4 contour levels of -.6, -.5, ~.4 and -.3. The primary line type is
i} a solid line and every

[1- 3 N B -~ -

J) 5th line will be a
k) dashed line.
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In Sample 2, the user is going to

a) Specify each level. The lines are

b) to be labeled with a label height of

c) .14 in. The overall scale factor is to be ignored. The labels will
d) have no decimal point and

e} all of the lines are to be labeled without regard to overlapping.
f) 3 levels are to be contoured. The first level is

a) 1.0 and will be drawn using a

h) solid 1ine. The second level is

i) 2.0 and it will be drawn with a

j)} dashed line. The final level is

k) 3.0 and a

1

) dash-dot Yine will be used.
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Keyword Phrase: END OF DATA

This keyword phrase announces to CNT the end of one control data set and the beginning of the
next. It must be present in all control data sets or the program will not function properly.

Sample:

Llﬂlg.l-lg[-t_lglﬂl{.hmuu_l-l-lJz—l_l_l-_l_.l.-l-.l.-l—t..li.l. a_n_s_.L.l_u_L.l;_iLL.t..L.u_s..l_u_aﬁ.Lu .J—L-l-J—L_IEI_L_L-L.I.LJ_L-i_t;[l:.J.J "L-L:":EJ
o e ] ¢’ ) 9 o )
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Keyword Phrase: LABELS

This data set allows the user to supply labels that will be drawn on the plet. The set consists
of two record types that can be repeated as many times as required. The set is terminated with
the phrase “END OF LABELS".

Record type 1 format: 11,77Al

€olumn Contents Description
[ NPNA Pen number to be used when writing this label
2-78 LAB 77 columns to hold the alphanumeric label text

Record type 2 format: A1,4X,4F10.0

Column Contents Description

1 DTYP t.abel coordinate units indicator
=N; coordinates expressed in inches
=Y; coordinates expressed in map units

6-15 XLAB X-direction coordinate of label
16-25 YLAB Y-direction coordinate of label
26-35 HLAB Height of the label in inches. Inputting this value as a minus nunber

will cause CNT to ignore the overall scaling factor when writing the label.
IF this option is used, SCALING FACTORS must, precede this data set.

36-45 ALAD Angle of the label. An angle of 0° will cause the label to be plotted
parallel to the X-axis. [If ALAB = 90°, it will be plotted parallel to the
Y-axis. For further information, consult the Device Independent Graphics
User's Guide.
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There are two labels in the above sample. The first will be drawn using

a
b
c
d

e) 5.0 in.

} pen number 1 and its text is
“THIS IS THE FIRST LABEL®.

inches and the X-coordinate is
2.0 in. and the Y-coordipate is
The characters will have a height of

f) .14 in. and will be drawn

g} parallel to the X-axis.

h} pen nunber 2 and jts text is

i) "THIS IS THE SECOND LABEL".
map units with the X-coordinate at
ki 1000. and the Y-coordinate at

2000.

The label will have a height of
.07 inches and CHT 1s Lo ignore the overall scaling faclor when writing the label at an angle of

90° which is paraliel to the Y-axis.

The coordinates are given in

The second 1abel will be drawn with

The coordinates of the second label are given in

f—
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Keyword Phrase: MATRIX INPUT FILE SPECIFICATION.

CNT is capable of reading the input matrix from four different types of data files: formatted,
unformatted, FILE-11 random access and FILE-( random access. This data set identifies the type
of file and provides the program with the file name.

Record type 2 format:

Record type 1 format: 216
Column Contents Description
1-5 MTYR Data file type
=1; formatted ASCII (record type 2)
=2; unformatted sequential binary (record type 3)
=3; unformatted random access binary, FILE-11 structured (record type 4)
=4; unformatted random access binary, FILE-Q structured (record type 5)
5-10 NMATX Number of matrices within the file that are to be skipped. The first

matrix to be read will be the (NMATX +1)th matrix in the file.
26A1,4A4 - read when MTYP = 1

Description

26 columns for the data matrix file name
Pata matrix ASCII format specification (16 columins)

26A1 ~ read when MTYP = 2
Description

26 columns for the data matrix file name
26A1,215 - read when MIYP = 3
Description

Column Contents
1-26 ANAME
27-42 MY
Record type 3 format:
Colunin Contents
1-26 ANAME
Record type 4 format:
Column Contents
1-26 ANAME
27-31 NBEX
32-36 IBSZ

26 columns for the data matrix file name
Number of records in the file
Number of real words per data record
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Record type 5 format:

Colunn Conlents
1-2 DYICE
3 IDRY
4 Not lUsed
5-13 ANAME

Sample 1:

Descrintion

7 3

P 31 5

A2,11,1X,9A1 - read when MIYP = 4

FILE-Q) device containing the data matrix file
Drive number of the File-Q device

9 character data matrix file name

formatted ASCII file; note the presence of the parenthesis

H_l‘i_s_ﬂl_.l_[ [xLM—EUJMEL&_éE&EA[dME"PIIlII.ljl FO O T (U B O S O U o I TN WU S U U O N OO O I O I O O B
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%thlm!w%M!LLJ_Lxé L W T | |[|§1r1;u1'1“|]| i 11_1“ [T W T W R 145 PSR T T T T O | lﬁ PV WO T O Y B | JJ-LJJ’M’LLE
[ F F d 9 ] 9 ]

Sample 2: unformatted sequential binary file; 1 matrix is to be skipped. Processing begins

' with the second matrix.
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° o 0 3 9 9 ¢ 0
Sample 3: unformatted random access binary FILE-11 structured file
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Keyword Phrase:

9 2 1|

2 7 3

PLOT FILE SPECIFICATION.

When using multiple control data sets, this data set allows the user to separate the plots into

individual files.

interactive 1/0 session that multiple plot files are to be created.

However, this keyword phrase is only active if the user specifies during the

Format: 26Al

Colunns Contents Description

1-26 MULFIL 26 columns for the plot file specification

Sample: '

P'Lp,[, [Il l':lgl SIPéFI‘[lILrIﬁJ ‘llgnl'l i Li [ I O o L3 6 g 2.0 1] Lt i ka0 a p i B s b L2 L L b i} [T I I T O N O

lelalilpélglrlul! ‘]P&_lrl LA i 4 1 [T U I O O A T O O T A | W T R T Y A | O O I O | L4 i 1 a1 JIY W TN D U N B

i i 2 3 q 3 : 8
s H a ] 3 ] @ 9

(SNPCR SOR ES ST S § } i o . S 3
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Standard node spacing in the X-direction {map units}

Standard node spacing in the Y-direction

9 21 2
Keyword Phrase: PRIMARY GRID S1ZES.
Format: 2F10.0
Column Contents Description
1-10 XINCP
11-20 YINCP
Sample:

map units

E'_PMMMM J_L_L.J..LL.L 1 l_l R REEE l-LLJ_l_L,L-L_t_L_tJ_L.LJ.J_u_LJ_LL-I_L_J.J-J._L_l.L.L:..L.u..n.;_n_u_'
- fi - 8 '

I-—L_l-—l-' d le'uloi'l Loy ,2,«,0.0..' 1 l..l..lJJ_I-LLJ_J.M_L;LJ_LIJJJAJA.MLLLJ_LLLJ_LJ#_Ll‘LJJJ.LLJJ_LL...I._I_.L...L.I_t_.l_i._l

65

o |
il.l!igl!l:.lu‘;lglglg .

E}:.!MEL_EBE:,E.!&&L

JC TN N Y N 8
2
]

I TS S g Y O

i 4 13 g

S T I I |

At LE L 18D

St bbb b

I D

.1t 8 b 4k )8

I O TR T O T |

F Y T 9 |

I NI T

3
']

4
)

8
9

The above example shows a standard node spacing in the X-direction of
a} 1000. map units and in the Y-direction of
b) 2000. map units.

7
e

8
0
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Keyword Phrase:

[ %
)
W
@R
.

7 21

REFERENCE MARKS.

This data type allows any of the symbols available from the Device Independent Graphics package to
be drawn at specified locations. The data can be repeated as often as the user wishes and is
terminated with the phrase “END OF REFERENCE MARKS".

Format

Column

1-5
5-10

1-14
15

16-25
26-35
36-45

46-55

215,4%,A1,4F10.0

Contents Bescription

NPNA Pen number with which to draw the reference mark

IRF Number of one of the available symbols {refer to the Pevice Independent
Graphics User's Manual for the available symbols)

Not used

DTYP Label coordinate units indicator
=; coordinates expressed in inches
=Y; coordinates expressed in map units

XLAB X-direction coordinate of the reference mark

YLAB Y-direction coordinate of the reference mark

HLAB Size of the reference mark in inches. Inputting this value as a minus
nunber will tell CNT to ignore the overall scaling factor when drawing
the symbol. IF this option is used, the SCALING FACTORS must precede
this data set.

ALAB Angle of the reference mark. An angle of 0° will cause the symbol to be

drawn parallel to the X-axis and a 90° angle will cause the symbol to be
drawn parallel to the Y-axis.
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There are two reference marks in the above sample. The first will be drawn with

pen number 1 and nunber of the symbol is

11. The location coordinate are expressed in

inches with the X-coordinate at

2. in. and the Y-coordinate is

3. in. from the origin. The symbol is to be drawn

.14 in. high with

no rotation. The second reference mark is to be drawn with

pen number 2 and the symbol to be used {s

number 5. The localion coordinates are expressed in

map units with the X-coordinate at .

150. map units and the Y-coordinate at

300. map units. The size of the sywbol is

m) .28 in. and CNT is directed to ignore the overall scaling factor when drawing the symbol with
a counterclockwise rotation of

R) 45°.

o) End of Lhe reference marks for the control data set.

S e Pl md 2D wh (b OO
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Data scale factor (map units/inch)

Overall scale factqr that modifies the size of the entire plot.

This

parameter is used as the argument to the D.I1.G., FACTOR subroutine

9 2 1 2
Keyword Phrase: SCALING FACTORS.
Format 2F10.0
Columns Contents Description
1-10 DSCALE
11-20 FSCALE
Sample:

Lﬁﬁ-h_&@mmw-l [N I LLJ_LJ_LLLI_L!J—LLI_LLLAJ_L,LLL_LAnLLLLJ_LL—:I_J_u-JJJ_LJ I_L.I L I W J-L.L]

lL_l,.._l.,_]_[ E.L_\_l‘__.[_}__‘_j_\__\_‘_‘_]llll{lll! ||\l||lliltiil||||\_[|LJ1||1111111|11lllill_lng,_]__l__],_l_l

](.lﬁ*'llﬂ&lFlﬂclrlﬂlﬂlsl'l_.l_]___]_‘l|IlIllll T O T O O D I | I T T N TN O T N R Y O O TR O N A I O I NN OO O T DO OO T OO YO O OO0 Y P O M|
ll'l!nl'lu‘éilll I.IIllI_lll2lllllllllallllllJ_Ll I T O T | 1. 0.0 3 LBk T T OO U T T N DN N
q 5 [ ? é

[ 8 '] 9 @ I 8 ]

In the above sample, the nwmber of map units/inch is

a) 100., and the overall scale factor is
b) .5 which reduces all vectors and sizas by half.

SR



9 21 ¢ 7 8 13> 77y 0.0 ) Ly T

SIZING PARAMETERS.

Keyword Phrase:

This must be either the first or second data set. It can be preceded only by the TITLE.

Description

£9

Paging control variable. This variable can have two functions. When
multiple control data sets are being processed, the value of the data

item determines the placemenkt of the pen and establishment of each plot's
origin before it is drawn. If this is the last control data sel being pro-
cessed, 1t determines the placement of the pen after. the plot has been drawn.

=0; this is the most frequently used value. If multiple sets are being
processed, a new origin is established before the plot is drawn and if
this is the last data set, the pen is moved bottom right after the plot
is drawn. Plot files created with this option can be transferred to the
plotting device by using a wild card PIP conmand or with an indirect PIP
comnand file without the user manually moving the pen to keep the plots
from being drawn on top of one another.

=1; this is the overlay option. If multiple sets are be1ng processed and
this is not the first set, a new origin will not be established before
drawing the plot and no border, background map, labels or reference marks
marks will be drawn. However, if this option is used in the first data
set, the border, background map, labels and reference marks will be
dravn. WHhen used with the last data set, the pen wili be moved bottem ~
right after the plot has been drawn.

=2; reserved for future enhancements

=3; used for drawing only the border, background wap, labels and reference
marks. If multiple sets are being processed and this is nol the first
set, a new origin Is determined before drawing proceeds. When this
option is used in the last data set, the pen is returned to the plot's
origin after the plot is completed.
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Calumn

6-10

11-15
16-20
21-25
26-30
31-35
36-40

41-45

2 2 1 2 31 3 2 4
Contents Description

TOVR (contd)

CELCEN

=4; this is the zero-zero option. If multiple sets are being processed
and this is not the first set, the plot will be drawn using the last
established origin of the previous plot for its starting peint. And,
if this is the last set processed, the pen will be returned to the
plot's origin after the plot is finished.

Pen number with which the contour lines are to be drawn
Number of data nodes in the X-direction (256 is maximwn;
Number of data nodes in the Y-direction (256 1s maximum
Starting X-direction node for the plot area

Ending X-divection node for the plot area

Starting Y-direction node for the plot area

Ending Y-direction node for the plot area

Note: If ((NCXL-NCXF)+1) * ((NCYL-NCYF)+1)} is greater than 3025, the
matrix is too large to be kept core resident and a FILE-Q disk
will be needed for temporary data storage.

Cell centered data (i.e., DPRY Transport Model output) - INTEGER

=0; no offset

=]; background map will be displaced 1/2 of the first node spacing
increment in both the X and Y-directions.

S ; !
LR, e EA— —— [ PR . - . d .- - . L
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Sample:
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In the above sample,

a) normal paging will be done and the contour lines will be drawn with

b) pen nunber 1. There are

c) 150 nodes in the X-direction and

d) 100 nodes in the Y-direction for a total matrix size of 15,000 nodes. The starting X-direction
node for this plot is

e) 1 and the ending X-node is

f)} 50 for a total number of X-direction nodes of 50. The beginning Y-direction node is

g) 25 and the ending Y-node is :

h) 75 which ylelds a total number of Y-direction nodes of 50. The ultimate matrix size of the plot
area 1s 2500 nodes and this plot will not require a FILE-( structured disk. The data in Lhe
matrix is ‘

i) not cell centered.
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Keyword Phra

se: TITLE.

The title 1s for identification purposes and is used only when the line printer echo option

is selected.

It should be the first set in the control data set followed by the SIZING PARAMETERS.

Format: 80A}

Column Contents Description

1-80 TITLE 80 columns for the title text

Sample:

IL._'_J_}_‘II:I'IIII | T T T T T | YN O TN A T Y Y O WO Y VO I S W | j I P I O B O T U O T ] [ U O I O I |
onIpor, palra set, Fosl contoud, SHArACE VERPLAATUAE, OF, 9,/27 /28, )44y a0 cadasisaiaa
1 I 2 3 § 5 6 é

'] ¢ 3 ¢ ¢ [ ] 0
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Keyword Phrase: X-IRREGULAR NODES.

CNT 1s capable of contouring a surface with an irregular grid system and this data set is used to
introduce irregularities in the X-direction. It consists of two record types.

Record type 1 format: 15

Columns Contents Description )
1-5 NEX Number of intervals in the X-direction that the nade spacing differs

from the standard.
Record type 2 format: 215,F10.0 - NEX records are required -

Columns Contents Description

1-5 NSX Starting node interval in the X-direction for the nonstandard grid system
6-10 NFX Ending node interval in the X-direction for the nonstandard grid system
11-20 XDIF Grid spacing to be used for this variation interval.

I!t:l!ﬂﬂmjﬁﬂhLm&u.JJ.J:l.iJ_u.J-I-.I_I.A..I_LJ..LJ_ITI 1 I NN EEREW l 1 u_n.J.;_:_u.Lu_z_u_L_u_t_l_;;:n;.u_u_:]

= f— [——

l-l.L.L.l!lJJ_IJ_J_LJ-LJ-J..l_I -l_l._l-l_l__l_l_l_..l..l_l._l_l_l JJ_LIJJJJ_IJ_LJ.LLLJ—LLL—LMJ_U_LI_[_LLLUJ.LJ_LLLLLLAJ_LLL]

— f} ——-p

4 BHe— f— -

I.l.I..J.!I!l..l.l..l‘-él_l_l_l..l._l!igl!.lglf_l_L_I._J._IJlIllIlIllIlllllllllIIlllllllll]lllllllJl]ll!Ililllllll
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.
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I I I I AT IS AN T O S U A AT TN N U S0 VA W W AU VO O VOF N W0 WY (O W O O TN YO0 T TN O T YO VO 00 S W0 WO NN 00 R 0 N OO O S O O V0 O 0 0 0 WO 0 O %
lh!luil?ﬂdl!elglmm_li-.dnLJ“‘L_L_L_l TS 0 T T VO T O T 0 O O 0 T R NN S 2 N OO 8 90 0 T O S 0 T A Tt 2 O 9 6
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In the above sample, there is

a) one variation in the X-direction and 1t begins with node interval
b} 10 and ends with node interval

¢) 16 (inclusive).

d) 1000. wunits.

The intervals for nodes 10-15 will be
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Keyword Phrase: Y-IRREGULAR NODES.

For an explanation of this data set,
a Y for each X.

AT
~4
wad
VA

Bt
Loris

read the description of X-IRREGULAR NODES and substitute

R i

v



3.3 RUN TIME ERROR MESSAGES

CNT performs some internal data consistency checks and will produce
some run time error messages. All of these are fatal errors in that pro-
cessing of the control set will be suspended, but only one error will stop
execution immediately without reading the rest of the control stream. The
run time errors are listed below with a short explanation.

FILE NOT ON DEYICE XXY FILENAME IN DATA SET 2ZZZZ
The user has specified a FILE-Q structured file as the matrix input
file and the file could not be found. Processing will continue with the

next control data set if appropriate.
XX = FILE-Q structured device
Y - FILE-Q device drive number

FILENAME « FILE-Q file name
1Z777 « control data set number where the error was encountered

IMPROPER FILE-Q DEVICE OR DRIVE NO. XXY IN DATA SET ZZZZZ

The user has specified a FILE-Q structured file as the matrix input file
and either the specified device or drive number is in error. Has the device
been properliy mountad? Processing will continue with the next control data
set iT appropriate. '

&L - FILE-Q structured davica
Y = FILE-]Q device drive number

IZ777 - control data set number where the error was encountared

INVALID CONTOUR INPUT SPECIFICATION TYPE XXXXX IN DATA SET YYYYY

Check the CONTOUR LEVELS data set becausa the type of contour specifica-
tion is in error. Processing will continue with the next control data sat
if appropriate.
AXLXX - contour type specification as input
YYYYY - control data set number where the error was encountered
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NO YALID KEY IN ABOVE RECORD

The line that is written prior to the error message contains the buffer
that was being scanned for a keyword phrase when none was recognized. This
error will suspend any further procassing.

- g -

ONLY THE TITLE MAY PRECEDE THE MATRIX SIZING PARAMETERS IN DATA SET XXX ~.

" The SIZING PARAMETERS must be either the first or second data set and
anly the ftitle can pracede them. Processing will continue with the next
control data set if appropriata. ,

XXXXX - control data set number where the error was encountared

THE CONTOUR LEVELS ARE QUTSIDE THE DATA RANGE IN DATA SET XXX

The user has specified contour levels that are not present in the input
data matrix. A line printer echo 1isting will provide the minimum and maxi-
mum values found in the matrix. Processing will continue with the next con-
trol data sat if appropriata.

xxxx; - control gata sat number where the error was encountered

TOO MANY IRREGULAR NODE SPECIFICATIONS (50 MAX.) IN DATA SET XXX

Either the number of X or Y-irregular node variations has exceeded the
maximum allowable of 50. Processing will continue with the next control
data set if appropriatas.

XXXXX - control data set number where the error was encountarad

o

TOO MANY LEVELS SPECIFIED XXXXX (50 IS MAXIMUM) IN DATA SET YYYYY

CNT can only contour 50 lavels at one pass through the data matrix.
If more levels ara required, 2 second pass can be set up with another control i
sat using the proper paging options to draw the lines on the same plet. Pro-
cassing will continue with the next control data set if appropriated. b
XXX - the number of levels specified wd
YYYYY - control data set number where the error was encountarsd -
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TOO MANY NODES (256 MAX.) XXXXX YYYYY IN DATA SET Z7ZZZ

The maximum matrix size that can be contoured in 256 x 256. Process-
ing will continue with the next control data set if appropriate,
XXXXX - number of nodes in the X-direction as input
YYYYY - number of nodes in the Y-direction as input
ZZZ7Z7 - control data set number where the error was encountered
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SIZING PRARAMETERS,
B,1,%9,55,1,93,1,5%,1
RORNER SPEQIFLCaTTIANS,
Gl?olll
SCALING FalTaws,
322,70, ,5
BRIMARY GRIL §12f5,
136, ,1%0,
COMTUUR LEVELS,

2 Yeld,!
3
1943
1ertl
a.ll
BACKAGROUNMEG FILE SPRECIFICATION,
QPuis 126,29l RGNOFSE AP (&F16,0)
MATRIZ INPYT FTILE SPESIFICATION,
2,6
DPRAICASELL9{S.avs
LAHELS.
1AVERAGE SUSFACE THYPRRNATIHRES Fus 9/103/76
Y 1?@.'3ﬂﬂ.'.gﬂ,w.
1(CONTRUR LEVELS ave [ UEONEES CENTIGNAUK)
Y 1904, 1390, , 34,7,
ENS QF LadELS.
REFERENCE MARKS,

1 11 Y4RT, 4R850, ,2860,7%,2
ENDG OF REFERENDR ~ax¥a,
ENQ OF (ATaA,

SAMPLE CONTROL FILE
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| AVERAGE SURFACE TEMPERATURES FOR 9/15/76 )
(CONTOUR LEVELS AAE EN DCGREES CENTIGRADE) ;
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SUBSEQUENT PLOT .




Program DIFFER

HCRHRUN DES:DIFERS

PROGRAM DIFER TO MAKE DIFFERENCE MAPS
HHICH DISK UNIT 1,2, Z=DB8.

4

EMTER THE BRSE FILE NAME

THEM MEW FILE HAME

THEH LRIFFERENCE FILE NAME

THEM MODULG HUMBER, NODES-X, NODES-Y
[21%, ZIHWISAP. BQT

L2142, 2IHNISAP. POT

TOES. THOMONP

1.,358, 28

{21z, TIHWISAP. BOT

[21Z, ZIHHISAP. PAT

TOES. THFP
1. 38 23
AARM-MIN~RENMS DIFFERENCE
g 29824E+02 8. 37340E+08 8. 12221E+8Z2

ENTER A TITLE FOR THE PRINTOUT
RAUIFER THICKMESS MAP
AQUIFER THICKMESS MAFR
ENTER THE MNUMBER OF DIFFERENCE MAPS TO BE PREPRRED |
1 /
MUMBER OF COPIES= 1 '
EMTER & OME CHARRETER PLOTTING SYMBOLS FOLLOWED BY
€I¥ UFPER LIMITS ON THE RANGES <IF THE FIRST
PLOTTING CHRRRCTER IS AM <EY MO SYMBOL DIFFERENCE
MAF WILL BE MADE ,
ABCDEFZA. , 188, , 150, , 206, , 258. , 304, , 350, ,
A N B c o ] E F
58. 08 .108. 08 158. g8 260. 80 250. 69 08, A

ENTER THE EBRSE FILE NAME

THEM MNEW FILE MAMNE

THEM DIFFERENCE FILE MNANME

THEN MODULQ NUMBER. NODEZ-X, NODES-Y

- -
i

DIFER -- STOP

DIFER is a program for making 1ineprinter differences maps of two kinds
and a binary difference file for plotting purposes. Input can be from
the File-Q disk if the user wants to Took at difference maps only between
time planes or from binary files to loock at differences between any two
binary files. This interactive input.stream differences between a binary
stress potential file and a binary potential file for the no stress case
so that the resulting difference may represents drawdown between the
stress and no stress cases for the Basalt aquifer.
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BASIC GROUND-WATER MODEL CODES

Once all the input files have been prepared and checked out the procedure
for setting up the model input, running the model and retrieving the newly
calculated potential files is rather simple, as illustrated below:

SET UP THE
=mew=q STRESS~RECHARGE
DATA VIA WISAPQ

]
;
’ ¥
a 1 f
I FILE-QDATA | jemeewed SET UP THE
| FUES o AQUIFER DESCRIPTION
: Eol AND OTHER MODEL
e E AR N INPUF VIA VITINP
PiVTTFIELDS' fm-p b s = - S oo m = o — m e - o
' E E ] [ ¥
| o ot i o e e ! 1
' e RUN THE
: Py TRANS IENT TRANSIENT | rpaNS IENT
, b OR STEADY MODEL VT
PRRR— STATE
i wTes' §-.i_.i.§-_,_ f
i R JOUR 5
| m—eseewewrnes 1 '
; .11 RUNTHE STEADY
i { SPECIALHIGH) ! I STATE MQDEL
}) SPEEDDISK (| I VITSSZ
RO HE ¥ e
i c——d RETRIEVE THE NEW BINARY
leoeeewaml CALCULATED POTENTIAL OUTPUT |
, | FILLORFILES VIAREADN |~ |  FILES |
Y

=emm=e= = DATA PATH I
- PROGRAM PATH
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In addition to the WISAPQ, VTTINP, VTT or VTTSSZ and READN programs used
to set up the model input, run the model, and retrieve the model results,
other useful programs will also be presented in this section. These programs
incTude:

e ACHECK for printing out the model data files currently set up for the
ground-water model on the FILE-Q disk.

e VTTPNT for summarizing and printing out model results as they currently
exist on the model's data files on the FILE-Q disk.

e MXED for examining and/or modifying the model data files that exist on
the FILE-Q disk.

These programs can be used to further check and/or Tist model input, and the
MXED program can be used to make various simple changes in model input for
certain kinds of modeling studies.

The program in this section will always ask which FILE-Q disk and whether
the user is working with the large or small field. One must be consistent as
to the File-Q disk he specifies. The small field option has to do with
obtaining a higher resolution potential field within some small region of the

base nodal (large region) system. If in the future there is a need to use
this high resolution feature, the additional operating procedures and program

documentation can be found under programs SUBGEN and BCTRN.
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Program WIQPG

HERARUN DEBO WIOPGS

THE WISAP FILE @ MUST BE SETUP
WHICH FILE @ DISK? 1.2,0R DBB:=2
>

ENTER NARME OF BILE
L3212, 2160UT. DAY

HIGPG -- STOP

Sample of the interactive input stream required to run WIQPG,

which utilizes the intermediate Q-File supplied by WISAPQ to
prepare the VTTQS File-Q file for a VTT model run.
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Main Model Input, VTTNP

VTTINP is the main ground-water model input code. It is used to prepare
all the control and matrix data on the File-Q disk except for the Q data file '
VITQS. VTTINP should be run after the Q data have been prepared, checked out .
and WISAPQ has been run. A1l the input data matrices and the calculational -

type files can be checked out as indicated in the previous pages.

v

[}
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MCR>RUN DPZ:.YTTINPS
WMHICH FILE @ DISK 1,2,3

2
HAYE YDU RUN GFRG WITH THE PROPER ROTATION??T?
ENTER INPUT FILE NAME

HISAPE. CRD

WISAPZ, CRD

TIME VARING BOUNDRRY NODES (@8=NO, 1=YES)

@ .

IS R SMALL REGION SIMULATION TO BE RUN {@=NDO 41=YES)

a
ENTER MAME OF INITIRL CONRITION FILECOR NONE}
HOHE

YTTINP ~- STOP

Example of the interactive control streams necessary to run
VTTINP
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WISAP DaTa= HANFORD DATA
DPLIWISAP Aul
DPLINTISAP HBOT
pDPL:TNP, AL
DPLIWIASP HYC
DP11WISAP,TYR

NQNE

NONE

NONE
I.SB,ES,YN!.,GI.?],S@WA.,1.0,
0,7,4,4, .
A,2,9,3,
0,3,1,5@,5,7.5-3,1.35
1979,1,1,2.:9,49,
1975,1,1,4,4,0,
@,2,4,9,
1975,1'1;53'”,0'
19735,1,2,2.,4,4,

1,251,

Lye1

1,25,1,

1,8,9

1,25,1,

1,0,4

FPOTENTIAL FILE

AQUIFER RAOTTOM FILE

AUIFER TQP FILE

AYNRAULIC CUNDUCTIVITY FILE
CALCULATION TYPE FILE
STNRAGE COEFFICIENT
INTERAGQUIFER TRANSFER COEF,
OCEAN TRANSFER COEF,

COLUMN OF CHANGE [NPUT
(3TORAGE CQEFFICIENT)

(INTERAQUIFER TRAMSFER)

(OCEAN TRANSFER)

Example of Main Input Control Stream for VTTINP

86

-



Ceng

9 2

Steady State Models VTTSSZ

MCR>RUN DP2:YTTSSZ®
WHICH FILE & DISK 1.2.Z2
2
LARGE 0OR SHMALL FIELD ? :CR=LG,1=SH
&
TTY HERDER IMPUT 7
a
START OF ITERATION 1
FRINT ?
&
START OF ITERATION 2
PRINT ?
1
PRINT MATRIX 7
é
SOLUTION . THICKNESS ., S8l -BIAS
1 2 2
g
@ -CRAL , INT. RQUIFER TRANS. .Q -MAG. . -RATIO
1 2 2 4
e
TRANSMISSIVITY MAP ?:{(1)> =FT#*Z /DRY ; {2} =GAL/DAY/FT
5]

VITTE8Ld -- STOF
Example of the Interactive Input Stream required to run
VTTSSZ. The solution at the end of each iteration is stored in
the VTTFIELDS (large field) File-Q file. There are print
options available 1like VITPNT has. These print options can be
utilized at the start of each iteration. Typically, five
jterations are required to obtain the solution to an unconfined
aquifer problem. Conversely, only one is required for a
confined aquifer.
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Program ACHEK

MTRETUN DR 3CHENS
MHICH DISK UNMIT 4.2, Z=0BO:

4

LARGE OR SMALL FIELD 7 :CR=LG,1=SM

.

YEADER OUTAUT , PRINT 8. ©£. LIST
1 2
) g o LINES 1006 NIT ITRT
a8 22 2 59 3
START LIME ,STOP LINE :214
1,70
YHICH ARRAYS ? H BTH K @ NTP HNO TOP TRN OCN OPT 3TA
1 2 3 4 = 5 7 3 a 1@ 14
1,2,2,4,%,7,
3 "t . LInes 1oL N1T TTeT
222 23 =g 25 =3 @
STRART LIME ,STOP LINE :214
EPELS
4HICH RRRAYS 7 H BTM K @ NTP MNO TOP TRN - OCH OPT STO
1 2 2 4 5 8 7 3 & 18 41
1.4,°¢ :
y M LINES 1CoL NIT 17CT
229 23 53 25 50 a

START LINE ,STOP LINE 214

ACHEK is a program for producing line printer listings of the
matrices stored on the File-Q files VTTFIELDS. These listings

can be used to obtain matrix information as well as the main
VTT and VTTSSZ control information. This is an example of the

interactive control stream reguired to run ACHEK.
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EXAMPLE HEADER OUTPUT FROM ACHEK

ND. OF UNKNDWNE

HALF BANOWTI{iTH

Ng, OF LINMES

NO, OF COLUMKNS

NO, QOF ITTERATIONS
ITTERATION COUOUNT
CONVERGENCE LIMIT
ELEVATION BLIAS

ND, OF AQUIFERS

OCEAN TRANS, I3YES, a=Ng
ROTATION 1RYES, GaNO

MAX NGO, NF [TTERATIONS
NODE SPACING

AUTn OPERATION |=YES ,2 3nND
OVER RELAXATION FalTOR

NQ, OF SAVED TIME PLANES
NGO, DF GeTIMES .
TRANSIENT OR STST,

AQUIFER WINTH

DAYS SINCE START OF TEST
STARTING TIME

ENDENG TIME

STARTING DATES/Y/M/D/ s/
ENDING RATEZ/Y/MIN/ASMY

X =NODES

Y «NODES

NO, OF AQUIFERS

NO, OF UNCOWFIMED NQDES
00IT(1) =n poIT(2) = A
STORAGE MUyl T,

LEAKAGE CQFF,

MEAN SEA|EVEL

LEAKAGE QFFSETY

TIME VARING NODES (1=Y,92n)
FIELD $(VELARGE ,188MALL)
STORE A, L, FOR SMat L FIELD (l=av,d
X COORNDINATE OF L, L Co(FT,)
Y COORNDINATE OF L LeCo(FTa)
SURLEVEL (DaSTARTING FIELD)
MAGNIFICATION FACTOR
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EXAMPLE MATRIX QUTPUT FROM ACHEK
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Program VTTPNT

HCRZRUN DPL:VYTTPRHTS
WHICH DISK UNIT 4.2, Z=DB@:

1
» LARGE OR SHALL FIELD ? :LR=LG,1=SH
a
TTY HERDER INPUT ? - -

a
TRIDEMT-TYPE LERKY RBUIFER B=N0. 1=%ES
&

-HHICH KIND OF SOLUTION B=CHOLESKY. 4=NEWTON
'

FRINT 7
1

PRINT MATRIR 2

1

START LINE, STOP LINE
13, 1o

START LINE, STOP LIHNE

TOLUTION , THICKNESS ,S0L -BIAS, STRESS
1 - - 4

- = -

d =CAL » INT. AQUIFER TRANS. .,@ -MAG. .9 -RATID .O0CEAN LEAKARGE
1 2 K4 4 3

TRAMSHMISSIVITY WAP 7:(1) =FT4%2,DAY 4 (23 =0AL/DAY/FT
L]

CBTTPNT  -=  STOP

VTTPNT is a printing program which can be used to 1ist specific
matrix output which must be calculated from the VTTFIELDS
File-Q files. This example shows the interactive input stream
required to run VTTPNT.
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9 2

changing them,

etc,
MXED.

Program MXED

MCRO>RUN DPL:MKEDS$
WHICH DISK UNIT 1.2, Z=DB@:
1

LARGE OR SHMALL FIR=LG, 1=SHM

SPECIFY RARRAY (CR =SANME)

104

H BTM K @ MNNO NTP TOP TRN OGN OLDH STO Q2
w4k LPE NOT RERDY
1 2 2 4 5 8 7 2 ) 10 11 42
4
LIME MO. ., COLUMN, CR=SAME)
12,19,
LIME MO, @~SO0URCE (CFD)
13 . B8 19253. 6 8.0
12 8.8 8. 8 8. 8
11 Q. B 9.0 B, 2
17 18 13
COLUMM NO,
CHANGE VALUE 7 ¢CR =NO, 1 =YES> .
1.
NEW VYALUE =
. 2euee0.
*LINE NO. Q-SOURGE {CFD)
13 8.6 19353. & 3.9
12 a. o 203698, 8 9.9
14 @ o 8. a 8.0
17 13 13 i}
SOLUMN NO.
EXIT % ¢CR=NO, 1=YES)
i
MMED -- STOP B
MXED is a VTTFIELD editing program for looking at matrix values and/or g}

It can be used to input new wells, change node types,
This example illustrates the interactive stream required to use
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Program DIFERL

1t
1.2, 2=DBEB:

ARGE DR SHMALL REBION 2 OR 1

f
EMTER &

MGOULD NUMBER

1=P0OT, 2=B0T OR THK, 7=TOP,18=0LD POT,13=BOTTOM. 14=NULL

DIFFEREHCE INDICES, AQUIFER #

ERROR 72

2.1, L
2 1 i
L.68
PIFERL -
FLOATING ZERO DIVIDE
RT PC = @G26&784
IM ", HARIN. "

AT OR RFTER @@B94

MAK-HIH-RMS DIFFEREHNCE

B, 29234E+02
ENTER TITLE
TRIAL
JISAP TRIAL

NIGSHY

S IFERL

Example of the interactive stream necessary to run DIFERL the File-Q

B, 57320E+98

FOR THE PRINTOUT

CRSE
CAEE
STaP

based version of DIFER.
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V. RETRIEVE, EVALUATE, DISPLAY, SUMMARIZE MODEL RESULTS

PROGRAMS TO RETRIEVE, EVALUATE, DISPLAY
AND SUMMARIZE MODEL RESULTS

As was the case with model input files, programs are needed which allow
the user to examine and display the output model results in a meaningful
manner and consequently evaluate what the model results are indicating. The
typical large computer generated numerical 1ists are not necessarily the best
means to evaluate these results. Graphical or summary methods are usually
superior. The same evaluation and display programs discussed in the section
on model input can also be used for model output files:

e CNT

e THREED - P3D

o LIST

e DIFER

e WDIFER
When the VTT model has been run and the steady-state solution or the transient
solutions calculated, the results reside on the File-Q disk. They must be
reirieved and put into binary (unformatted) files for permanent storage and
for use with many of the evaluation programs. The program READN serves this

function. READN allows the user to retrieve/or restore solutions from/or to
the File-Q disk.

As stated earlier, when the ground-water model is run, it only calculates
the new steady-state potential distribution, or the transient potential
distributions through the modeled aquifers. From these new predictions for
potential, one can predict new streamiines or flow paths and new estimates of
travel times. The program for calculating these streamlines is MXPLOT.

MXPLOT also ailows the user to produce contour plots and cross section plots.

Since MXPLOT requires most of the other model input files to rum it, it runs
off of the File-Q disk.

108



3

f

9 2

Program READN

MCR>RUN DPL:READN$

FROGRAM READH

WHICH DISK UMIT 1,2, Z2=DB8:
1

LARGE FIELI OR SMALL (CR OR 1)

LARGE FIELD
WISAP DATAR- HANFORD DATA
(22 SAYE CALCULATED TIME PLANES” AND DRAWDOWN FILEZS
(12 RETRIYE CURRENT SURFACE AND SAYE 1IT
(g RESTORE A STARTING SURFACE
(-1 EDIT THE HEADER BLOCK
i
WHICH SURFRCE DO TO RETRIVE?
POT=1, BOT=2, TOP=3, TRN=4, CAL=5, STD=6, TRCF=7, OTRCF=&, RE=%
1

ENMTER INPUT FILE NAME FOR ERCH RQUIFER EXCEPT" FOR CARL=S
[24Z, ZINWISAP. POT

EAIT (@) CONTINUE {13
RERDN --  STOP

Example of the interactive control stream for READN. READN is a VTT
input/output/editing program. READN can be used to edit a Timited number
of variables in the File-Q header block, and restore or retrieve matrices
from binary matrix files to the File-Q disk or the reverse. READN can
aiso prepare drawdown files. READN produces user labeled binary files
when used in modes (2) (1) but simply formats data on the File-Q disk in
modes (0) (-1).
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Program MXPLOT

MORHRUN DPRPLMHEPLT 3
MHICH DISK UNMIT 1,2, Z=DBE:

ARGE OR E&MALL FIELD ? :CR=LG.,1i=5H

LEr B Raull Rl

MHICH QUTPUT DEVWICE?R
SCOPE=CR K¥:=1 DISK=2
1

ERDSS SECTION PLOTSE 7?7 :4=VY,LCR=HN

HORDE RAMND/OR COMTOUR PLOTS AMD STREAMLIMNES AND/OR TRAYEL TIMES

MANUAL OPERATIOM =CR AUTOMATIC =1

THIS IS A 1 ARBUIFER S9¥sTEMN
ERCH AQUIFER IS 23 COLUNMNS
gy 58 LIMES

D0 YoU WISH TO DISPLAY EYERYTHIHG CR=YES, 1=MQ

LALE FACTOR , :;F4,
oA

RATATION B, 4 7

4

= N D

wwk CALCOMP NOT READY
YOLE TYPE PLOT 7

1

c¥T BMDY HELD INT ND. Ngg. interactive stream produces:

11? 2 3 4 3 1)} a node and contour plot,
C’?.;JTDL'F: PLOT 7 2) streamlines on this contour plot, and
iu £E 3) a cross-section potential piot.

K ToP 20T D
2 2

-
|

58T LYL , TOP LYL ., SPRC
3509, . 8§38, . 26, ,
-GNTOUR PLOT 2

L]
-
o

STRESMLINES AMD TRAVEL TIMES 1=YES CR
+

-DQ YU DESIRE TRAYEL TIMES 1=YES CR=JUST STREAMLIMES

Ll

"ENTER POROSITY :Fé.0
1
TO SET MAX. TRAVEL TIME ENTER A 1 FOR

110

Sample of iterative input stream of MXPLOT
for online model output evaluation,

=ND

HONE R LR
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MORE STREAMLIMES OR TRAYEL TIMES 1=YES CR=ND

IMPUT MODE SELECTION :11
Ly SINGLE STREAMLINE
22 MULTIPLE STRERMLINE

IMPUT RGUIFER NUMBER AND END POINTS OF L INE SEGMENMT.

1,42, .42, ,18 .. .¢%
4P GRAD ., DOWN GRAD :4.-~1 F4d.
-

BRUIFER 1
TRAVEL TIME(YERRSY = 25, 41 DISTAHCECFEET) =
AGUIFER i
TRAYEL TIMECYERRSE) = 75. 21 DISTANCEYFEET) =
JRUIFER 1
TRAVEL TIME/{YERRS) = Zgp. s DISTANCECFEET) =
[QUIFER 1 :

TRAVYEL TIMECYERRS) = 472, 28 DISTANMCECFEETJ =
AQUIFER i
TRAVEL TIME(YEARS) = 112, 82 DISTANCECFEET} =
BOUIIFER 1 .

TRAVEL TIMEIYERRSX = 122, 44 DISTRANCEJFEET) =

FRINT DARTA OM STRERMLINES ? :1=YES
1

-NDRE STRERMLINES OF TRAYEL TIWMES 1=YES CR=HD

o

SROSSECTION FLBTS NOW CR=NO 1=YES

XD
¢

PLT ~- STOP

111



9 2

MCR>PIP
PIP>KY . =MNPLT. DRT
PIP>"Z

MCRZ

Example of the PIP command necessary to transfer the contour-streamline plot
produced by MXPLOT to the CALCOMP.
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MCRZEUN P2 MXPLOTS
WHICH FILE @ DISK 1,2.,2

2

LARRGE OR SHALL FIELD ? :CR=LG, 1=SHM
8

WHICH QUTPUT DEYICE?

SCOPE=CR K%¥:=1 DISK=2

-

CROSS SECTION PLOTS 7 :i=Y,CR=N

1

MAMUAL = CR OR AUTOMATIC =1

5]

CROSS SECTIOM QOPTICNS

(i» PLOT POTENTIAL

¢2» PLOT POT. ,TOP ,BOT., :PENS 1.2.3
{ .

SCALE FACTOR , :F4.

.8

INPUT POINT PRIR

COLL-8 ,LINE® ,COLL-1 ,LINEL 4123
18,48, 18,70

MEW GRAPH SCALE ? :1=Y, CR=2Z0GB{FT/IN)
i

MEM SCRALE C(FTA/IN> :F8

48068.

MORE PROFILES 7 :1i=¥, CR=NO
g9

MEPLOT -~ STOP

-

Cross section plot exampie control commands
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POTENTIAL (FT.)

Qie.

soe. |
.

a92.

88,

870.

860. E\

85@.

842, %

a3a.

gla.

gee.

79e.

78@.

770,

7E60.

STARTING POINT
XBCFTI =1076685.
YOCFT) =86668.

ENDING POINT
XICFT) =115028.
Y1(FT) =4B666.

2002, qo02. 5000, goee. 10000, 12002,
DISTANCE EFT.)

CROSS SECTION PLOT

VERTICAL EXAGGERATION = 108.0
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VI. ESTABLISH, RUN SUBREGION MODEL

PROGRAMS TO ESTABLISH AND RUN SUBREGION MODEL

The generation of a subregion within the Targe grid requires several

programs to be run and requires two new data files. The data files are: a
list of well pumpage to occur in the small region with their x,y location in

the large model in feet from x=0, y=0, and a file of calculation types for the

small subregion boundaries. The Tatter must be generated by the modular by
way of the system editor.

1)
2)
3)
4)
5)
6)
7)
8)

The sequence of program runs to establish the subregions is as follows:
remove all well pumpage from the large region model FILE-Q disk files,
run SUBGEN to establish the subregional grid,

run READN to load the calculation type file into the subregion,

run BCTRN to load the well pumpage into the small grid,

run ACHEK to create a listing of all the subregion data,

check to make sure data are filled in on all held boundaries,

if data are not complete, load missing data with MXED, and

run MXED to re-number the nodes in their proper sequence,

Model of subregion is then ready to run VITSS3, the primary ground water

modeling program on the subregion.
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PROGRAM BCTRN

. MCR>HEL (5,41

MCR>RUM BCTRNS¥

KHICH FILE Q@ DISK 1.2.3

2

TRANSFER SMALL TO LARGE REGION 7 :1=%,CR=NO

TRANSFER POTENTIAL TO SMALL REGION ? :1=YES5,CR=NO

HELL @S I0 ? :iav
1

PRINT OUT HELLS AND LOCATIONS 7: isY
i

CR= STOP , .= SET Q5 ,2= CLERR @S :I2
1

LARGE OR SHMRLL REG. 7:CR=LG:1=5H
1

. TRANSFER SHMALL TO LARGE REGION ? :1=Y,CR=ND

TRANSFER POTENTIAL TO SMALL REGION ? :1=YES, CR=NG
HELL @5 10 ? :1i=Y

CHRNGE LERKRGE COFF., 7 CR=N&,1=YES
BCTRN ~- 5STOP
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PROGRAM SUBGEN

MCR>RUN SUEBGENS

WHICH FILE @ DISK 1.,2,3

2

INPUT UNROTRTED COORDINATES OF SUBREGION
KB-COLL , X1-COLL ,Y8-LINE ,Y1-LINE ,MAG :51IZ
74, 87,48, 82, 3

SUBGEN -- STOP

SUBGEN will generate a subregion model from the large region from the
grid x,y specifications
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VII. BASIC RSX1l SYSTEM PROCEDURES

The operating system on the PDP 11/45 used in conjunction with the ground
water model is the DEC (Digital Equipment Corporation) RSX-11D system. All
user interaction between the machine and the user is through the RSX-11D
operating system, This system can facilitate either batch or interactive
control. The ground water model is operated via interactive control. The
user's guide for the RSX-11D operating system can be used in addition to this
User's Manual for reference purposes. The following sections are included to
provide a more user specific reference of areas covered in more general terms
in the RSX-11D User's Guide,
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MCR_COMMANDS

A11 initial interaction between the user and the Ground-water Model
programs or any other RSX-11D system programs is through the Monitor Console
Routines, (MCR). The MCR provides an interface between the user and the
system. The MCR is used to start system or user programs, to log on, to
obtain information about the system status etc. Typical MCR commands required
by the ground-water model user include:

ABORT (abort a program)

ACTIVE TASK LIST (obtain an active task list)

BYE (log off the computer)

HELLG (log on the computer)

MOUNT (mount a disk, magnetic tape etc.)

RUN (rur a program)

TIME (obtain system time)

SYS (obtain information on the system)

WHO (determine who is logged on what terminal)

Typical system programs that the ground water modeler will need to use
include: ‘

EDITOR

Peipheral Interchange Program (PIP)}

FORTRAN COMPILER (F4P)

Task Builder (TKB)

The use of the above MCR commands and system programs will be discussed in
this and the following sections by example.

Before proceeding with the discussion of the MCR commands, we need to
discuss the teletype or terminal input structure. The MCR, system and user
input from the terminal is always in a 1ine by line mode. Until the line
terminator is typed, the user may modify the input on a given line to correct
errors, The other feature of the terminal input system is that up to eighty
characters may be tyhed ahead, and they are remembered and sent to the
programs on a first-in-first-out (FIFO)} basis. An example of this will be
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shown later.

the CTRL C character.
head to the FIFO que.

Guide.

The onily input character that violates this FIFQ relationship is
When a CTRL C is typed, it migrates immediately to the
The special characters and their function with respect
to terminal input are as listed in the following table from the RSX-11D User's

RSX-11D CONVENTIONS

Table 3-5
Terminal Conktrol Conventions

KEYS

CTRL C

CTRL Z

RETURN

RUBOUT

ALT

CTRL I

CTRL K

CTRL L

FUNCTION

e e e e e ——

Causes MCR to be activated. The system prints the
prompt characters, MCR>.

NOTE

Typing CTRL C does not affect the execution
of any tasks currently running.

Logical end-of-file; when typed in response Lto a
prompt from most system programsS, causes that program
ko exit, .

Terminates the current lire and causes the system to
print the prompt for the next command. All lines are
terminated using RETURN unless otherwise noted in the
documentation.

Causes the most recently typed character to be deleted
from the command string. RUBOUT echoes as a backslash
{\}). Successive ¢typing of RUBOUT causes, the most
recently typed characters tc be dasleted. One character
is deleted for each successive pressing of RUBOUT.

Terminates MCR. Normally used when regquesting a
program (user or system) that Is to interact with the
operator after the command is executed (e.g., RUX
« o« MAC <ALT>).

NOTE
On some keyboards, the ALT key is labeled

IIESCH .

Causes a horizontal tab., Tab stops are sekt, by the
software, at averv eichth character position {e.g., 2,
17, 25, 33). -

Causes a vertical tab of cone line.

.Causes a form feed to the top of the next page.
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RSX~11D CONVENTIONS

Table 3-5 (Cont.)
Tarminal Control Conventiocns

KEYS FUNCTTION .
CTRL © Interrupts system ouktput ke Ehe terminal. Successive

pressings of CTRL O cause ocutpub to starkt and stop.
For example, it directory listing on the kerminal |is
raquested and the first few lines present the desired
informakion, CTRL O can suppress the printing of the
rest of the directory. (Large TTY Handler only)#*

CTRL R Causes the system to print the curreat terminal line,
When ercrors make the line difficult ko read, pressing
CTRL R produces a clear copy. TInput can continue cn
the newly-prinkted line (large TTY handler only).

CTRL U Cancels the current input line. The prompt (e.g., MCR>
or PIP>) is nobk prinkted on the next line, but the
system is ready for the typing of a new command.

CTRL X Causes a user-written program named TTYNnn tg execute;
nn is the two digit unit number of the tsrminal with
which the program is to interact during execution.

CTRL 3 These two keys ¢orrespond ko XCN and XOFF respectivelvy.
and {Pressing CTRL Q (XOFF) stops outpuk to the terminal
CTRL Q until CTRL S (XON) is pressed. ° Unlike CTRL @, the

XON/XOFF function stops and starts cutput without any
loss of characters. The sgilo of the VT053 terminal
genarates XON/XCFF autcmatically. (Largs ITY Handler
anly) *

The RUBOUT or Delete key cannot be used to delete a RETURN (CR) or ALT
(esc) or any CONTROL character that has been entered into the 80 character
input buffer. The RUBOUT only deletes characters on a given 1ine. An example
will be shown in the following paragraphs.

The monitor console routine is requested by depressing the CTRL C key and
striking the C key. The system will envoke the MCR and the terminal wili
response with MCR >, The format for an MCR command is MCR > Command Name
{command string}, where the command string in pointed brackets is an optional
input. We will utilize this convection of putting optional input in pointed
brackets throughout the other parts of this section.
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HELLO Command

To log on the system the user can type CTRL CHEL UIC RETURN. Here UIC
stands for the user identification code assigned to the system user. It
consists of two up to 3 digit octal numbers separated by a comma. A typical
Uic is [73, 710]. For a user to log on under this UIC he would type CTRL C
HEL [73, 710JRETURN. The computer would echo this input string as follows:

MCR>HEL [73, 710]

MCR>
If the ALT (or esc) key were used for a Tine terminator instead of the RETURN,
the computer would echo the input strings as follows:

MCR HEL [73, 7103%
Note that the dollar sign is typed for the ALT (esc) and that the control is
not returned to the MCR. Once a user has logged on, he does not have to
specify a UIC for files which reside on his UIC. The following illustrates
the use of the other MCR commands with a simple description of their
function. The detailed description of these MCR commands and their use is
contained in the RSX-11D User's Guide.
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HCRYHEL (4,31 ~— HELLO to Log an

HCRVEBYE ——— BYE to Log off
HCR>ABO
-- PLEASE LOGON WITH "LyIC1"
HELY{ 6,3 .
HCRIFIP

PIP>LP:=/LI :
HORSABO . PIPS - ABORT to‘abort 4 running program
TRASK “...PIP"™ TERMINRTED
REORTED YIR DIRECTIVE <(OR MCR)
AMD WITH PEMDINMNG I-0 REQUESTS
PC=167T64
PS=i 74864
RO=08477 2
Ri=813660 .
RZ2=900860
fR3=086003
R4=968048
R3=8140386
SP=299249
HCR:ARCT
DP.... HB TT88
TT.... KD TT20
LR . 4o TTe8
MT.... WO TTE®
CR.... NB TT@8
DL.... WO TTOB
...ACT RN TTEB
FLLACP SU TTS80
MTRRCP? WO TTGO

~— ACT to determine the active tasks an your terminal

H0,... KB TTEe
X¥,... H@ 1708
;g;zl,b}m”gp?” . —— MO to dismount a devica

DMO == DPL: 4% DISMOUNT COMPLETE 4=
MER>MOU DPL:/CHA=(FOR,ATCH] s
HOUNT=-##YOLUME INFORMATIONH ~-0U to mount 2 FILE-Q disk
GEVICE =DPL ‘
CLASS  =FOREIGH
vic sC1,11
ACCESS [ RWED. RMED, RWED, RHED ]
CHRRAC aLFOR, ATCH.,DCF1
MCR>DM0 0P2:
FLLRACF =~ DPZ2: «+ DISMOUNT COHPLETE +»
MCR>MGU DPE.FCRSAV
MOUNT ~ 4w QLUME INFORMATIOHN +» ~=—=MIU to mount an ASKII disk

9
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R

r3

DEVICE =0P2

CLASS 2FILE 11

LABEL =FCRSAY
ulc sl 1,11

RCCESS =[RWED., RWED, RHED, RHED ]

.CHRRBAC =[]

HCR>RUN EZANS

-

&

MCR>RUMN ... PIPF
PIF>™Z

HCR>TIN
85,24/77 13:32:@9
HCR.SYE

ATL.
bP. ...
Mo, ...
MRL .

.EDI . ..PIP

HO EHTRIES

cKa:

TT....

MCR>WHG

TTeé [&8,3] PRIVLEGED
TLB NOT LOGGED ON
TTS MOT LOGGED ON
TT4 NOT LOGGED ON
TTZ NOT LOGGED ON
TT2 [166,2152

TTL {138,131)
MCR>"Z

= RUN t0 run & user program

ENTER THE FILE-Q DISK UNIT

~=—RUN to run an MCR program

~=—TIM to determine time

—=—SYS to determine system status

HT.... CR.... PL.... FL1iACP MTRACP ...S¥S
4Y.... TG.... .

~=-WHQ to determine who is Togged on

-
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FILE NAMING CONVENTIONS

Using the ground-water model and the RSC-11D system requires that the
user be aware of file naming conventions. A complete file name has the
following word form with the optional parts in pointed brackets. The device
when not specified is the system disk DP@:

| {device descriptor} {UIC} (up to 9 character name)

(up to 3 character extension {octal version number}

Other typical devices are DP (n): or MT (N):. The UIC when not specified is
the UIC that the terminal is logged under. The up to 9 character name is any
combination of numers and letters. The extension is any combination o up to 3
letters and numbers. Version number is optional. When not specified the
default is the latest version number. Files are stored according to UIC. The
directory of files that belong to any user's UIC can be 1isted with PIP as
shown in the following section on PIP usage.
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USE OF THE SYSTEM EDITOR

In this and the following sections an example will be presented in order
to illustrate the use of these programs. A simple FORTRAN program and the
required input files will be created with the editor, 1isted with PIP,
compiled with F4P, built into a task with TKB, and run with the MCR RUN
command. This example will use the File-Q disk, an RSX-11 type disk other
than the system disk, and a magnetic tape. This will serve to make the user
aware of the various input and output options available,

The program chosen for this example will take binary (unformatted)
aquifer bottom and aquifer potential files and copy them to the FILE-Q disk.
The program will then read a formatted or (ASCII) input file that requests the
saturated aquifer thickness to be printed for certain random lTines. The
following is a 1ist of the FORTRAN Coding form upon which the program was
created.

The following is the teletype stream produced when this program and ASCII
input file were created with the system editor. It illustrates the use of
many of the editor commands.
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USE OF PIP

The following teletype trail illustrates the use of Peripheral
Interchange Procedure (PIP) to obtain a directory 1isting of the UIC and of
the program and input file created with the EDITOR. This trail also
illustrates the procedure for mounting a FILE-Q disk, a RSX-11 type disk, and
a magnetic tape, and the procedure for getting a directory listing from the
magnetic tape. Detailed usage of PIP is contained in the Utility Programs
Procedure Manual for the PDP-11 series computer available from Digital
Equipment Corporation,
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EXAMPLE OF THE LINEPRINTER LISTING OBTAINED WITH PIP

HCRXFIF
PIPXLP 2% WA TL. 2 /LI"R
TI:=/ LI -

DIRECTORY DFO:[6.31]

24-MAY-7¥ 1222

EXRM. FTH: & +. Z4-HAY-F7 12:19
EXAMPLE. INP; 1 1. 24=NRY-77 1231

TOTAL OF S. BLOCKS IN 2. FILES

FIPLE = ZUAN. FTH
PIP»TI:=EXANPLE. INP
EXAMPLE FORTRAN PROGRAM TO CALCYULATE SPECIFIED SATURATED THICKNESS’S
43,52, NODESY, NODESY
29, 28
18, 25,
16. 16 .
18, 18, )
PIP>~Z
MCR>INT HYU:EYRHPL
MCRMOU MTO:EXARMPL
MOUMT~#«YOLUME INFORMATION#»
DEVICE =NTO
CLASS  =FILE 14
LABEL  =EXAMPL

uic =£1,11
ACCESE =[RWED, RWED, RE,R1]
CHARAC =[]

MECR>MOU OP2:FCRERY
MOUNT—»&«VOLUME INFORMATION=w
DEVICE =DP2
CLRSS =FILE 11
LABEL =FCRSAY
uIc ={1,1]
RCCESS =l RWED.,RWED, RRED, RNED 1
CHRRAC =(]
MCR>MOU LPL:/CHA=LFOR, ATCH]
MOUNT -+«YQLUME INFORMATION#x
DEVICE =DbP1i
CLASS sFOREIGN
vIic =(1,4)
RCCESS =l RWED. RNED, RWED, RWED )
CHRRARC =LFOR.ATCH,DCF]
HCR>FIP
PIP>DPZ:08,5)+ ABL/LI
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DIRECTORY 0P2:[86, 31
24-HAY-77T 12:352

CCOSPS. ABL: L i ¢ B9-FEB-77 13:3§
TOTAL OF 19. BLOCKS IN 1. FILE

PIP>MTA 20P2:06, SICCOS76. ABL
PIPDPR2.:06. 514 PTL/LI

DIRECTORY DP2:(5.51
24-MAY-77 12:53

CLXDANSEIC. PTL: L 12, C O2-FEB-77 13:34

ECGS76. PTL L 12, C Q9-FEB-77 13.38
TOTAL OF 33. BLOCKS IN 2. FILES

PIPL~2

HERZ T

130

Loz

R S

|



N

L s [EE—
Cead

1 .
o -

73 3 3

1234

C ZERD THE MATRIX

327157

32756

32758
a9

EXAMLE PROGRAM TO ILLUSTRATE R3X1i=D USE

aawk ke ndEXAM FTINKARadhnhn
OIMENSION TRANS(60) FILEL(T) ,FIL2LT),FILLI(Y),SNOPCT(6@],5NOTHK(6D)
FORMAT(TAG)
WRITE(S,%)* ENTER NAME OF SaAND THICKNESS FILE’
READ (5,1234) FIL{
NaICHRC(FILY)
GPEN(UNIT:g,NAME-FILl,TVPEI‘ULU'.FORM-'UNFORMATTED',READONLV!
WRITE(S,»)* ENTER OQUTPUT BIN FILE NAME®
READ(S,1238)FIL2

NaICHR(FIL2)
GPENCUNITRI, NAMERFIL2, TYPES*NEN', FORMEPUNFORMATTED®)

WRITE(S,#) * ENTER THE PERMEABILITY FACTOR?
READ (S,») PMBLTY

N0 32758 Jmy,6%

DC 32757 Iwi,560
TRANS(I)=a,

CONTINUE

READ (2) (SNOTHK(I),Imi,60)
N0 32756 I=1,062
TRANSCIYaSNNTHK (1) aPMBLTY
CONTINUE

WRITE(3) (TRANS(I),1w1,68)
CONTINUE

CLOSE (UNIT=3)

CLOSE (UNITa2}

TGP

EnD
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The following teletype trail illustrates how to compile our example
program and obtain a compilation listing and object module for task building
purposes. See the Fortran IV Plus User's Guide (Digital Equipment
Corporation) for complete details on the FAP compiier usage.

MCRSF4P
F4PSEXAM, LP=EXAM/TR/CK
F4P>~Z

MCRZ
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- RUNNING A PROGRAM

Now that our program has been edited, compiled, and task built, we are
ready to run the program. Previously we have prepared the ASCII input file
and have mounted the FILE-Q disk, RSX-1l type disk, and magnetic tape so that
we can now run our program. The following teletype trail illustrates the

procedure along with the lineprinter output produced.

MCR>*RUN EXAM$

ENTER NAME OF SAND THICKNESS FILE
HNETSAND . THIK

ENTER OUTPUT BIN FILE NAME

SANOTRANS « TRN
ENTER THE FERMEABILITY FACTOR

50.0
EXAM -—  STOP
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EXAMPLE OF THE LINEPRINTER TASK BUILD MAP

OF EXAM PRODUCED BY TKB

FILE EXAM, TSKJ1 MEMDRY ALLOCATION MAP
THIS ALLOCATION WAS DUNE ON 30eMAYe?9
AT 10159 B8Y TASK BUILDER VERSION R10

*ex ROOT SEGMENTI EXAM

R/W MEM
STACK

LIMITS:
LIMITSS

DISK BLK LIMITSS
IDENTIFICATION 3
PRG XFR ADDRESSS
TASK ATTRIBUTES:

gdope@ 255247 @%552%509
negerne VRRTY7? AQ12AY
290943 @PRY6l 202057
ZOMAY

p20322

FP,NF,TA

PROGRAM SECTION ALLOCATIUN SYNDPSTSH

<, BLK,>1
<3CODE{>»S
<3IDATA»}
<SPOATA>S
<SVARS »1
<53A0TS>}
<S3DEVT>!
<SSDEVU>»S
<S5SFIOC>1:
<33FI0D>1
<SSFIpI>g
<S3FInL>»1
<SSFIOR»}
<3SFIlpe>»t
<SSFSRi»}
<$3FSRa>t
<§EI0BI>»g
<3$10B2>¢
<HSOBEL>Y
<$3DBF2>}
<3$50T80>¢
<S30TSI»e
<SSRESL>?
2, ABS,>1

201220
d2e32e
2213%4
2215%4
®21674
123352
024352
P25562
p25562
232252
232560
253264
@33372
R3IS524
035562
B41662
241766
pagite
psayr
p4azavre
p422TR
B43060
PS4366
eeoven

Pe33LT D17328
P21353 Q21834
221533 000160
P216T73 2204142
P23351 PP14Se
pa43s1 ogiped
A25561 WR1210
25562 G2UZRR
a3225% B0u4re
P32557 vOU3IRe
p33263% 00ASE4
233371 BRIL26
p3552% 2132
n35561 AARR36
nd1e61 V04100
na176S vARN1Q4
n4217y ARA204
p4R172 BEYARD
@A2271 VAVNLIRY
nG2aT2 LUCL0B
pa3057 DBVS6S
254365 211306
$5524S vaKveAD
AAVARG DRVAND
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EXAMPLE OF THE LINEPRINTER LISTING OF
EXAM.FTN PRODUCED BY THE F4P COMPILER

FORTRAN IvePLUS vA2e51D 121561243 JAuMAY=TG PAGE |
EXAMFTN JCK/TRIALL/ZWR
C EXAMLE PROGARAM TO ILLUSTRATE RSX11wD USE
c
[ wnnnanedEXAM FTNAR NN N RRwS
aany DIMENSION TRANSCAAY FILECT)Y,,FIL2CT),FILILT),INDPCT (6@),3NNTHK(HA)
a2 1234 FORMATY(TA4) .
opres WRITE(S,n)* ENTER NAME (OF SAND THICKNESS FILE®
pong READ (5,1234) FIL:
ones NeICHRCFTILY)
2006 OPEN(UNITS2,NAMESFILL,TYPERPOLD? ,FORMS"UNFORMATTED® ,READONLY)
roay WRITE(S,»)* ENTER QUTPUT BIN FILE NAME®
ages READ(S,{234)FILa
209 NeICHRCFILE)
13 1] OPENCUNITEI , NAMESFIL2, TYPEAPNEW?  FORMR?UNFORMATTED*)
eaty WRITE(S,#) * ENTER THE PERMEABILITY FACYOR®
ey READ (S,w) #MALTY
€ ZERQ THE MATRIX
2013 D0 32788 Jai,6%
214 00 ZE2TST I=i,60 .
eoLs TRANS (1) w0,
2d1s Z27ST CONTINUE
paiy READ (2) (INDTHK(I),1mi,5d)
2e1s DO 32754 lei,sd
R019 TRANS(I)sSNDTHE (L) npPMBLTY
rpae 32756 CONTINUE
oB2} WRTITE(Z) (TRANSCI),Isi,6d)

a2 32758 CONTINUE
oe23 20 CLOSE (UNIT=3)

Q0249 CLOSE (UNIT=2)
apas sToe
eaae END

PROGRAM SECTIONS

NAME SIZE ATTRIBUTES
SCODEY 2pie34 2Ta Ry I,CONyLEL
SPDATA Opa@ida 1] Ru,0,CON,LCL
SI0ATA MERL40 %6 Ruw,0,C0N,LEL
SVARS QR14%6 407 RW,0,CON,LCL

TOTAL SPACE ALLOCATED a 2230232 TRy
EXAM,LPISEXAM/CK /TR
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USE OF THE TASK BUILDER

Once the user's program has been compiled error free and an object moduie
prepared with the compiler, the task file can be prepared. The function of
the task builder is to line the user's object module with existing system and
library programs to create a core-ready disk version of the user's task. The
following trail illustrates the procedure required to build our compiied
example program into a core ready task. See the Task Builder Reference Manual
(Digital Equipment Corporation) for complete details on the task buiider usage.

MCR=TKE

TRKE*EXAMy LF ¢ /SH=EXAM, L1y LIENWLIB/LE
TRE>/

ENTER OFTIONS!:

TKB»ASG=TIISyIFOI2L

TRE:/
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RECIPIENTS OF PNL-3160-2:

If you wish to be on the distribution Tlist for future model computer code
and report revisions, please fill out the form below and return it to
Dr. Albin Brandstetter. '

REQUEST FOR MODEL REPORT REVISION

Name
Title and Affiliation
Address

Date Signature

Please i1l out this form and mail to:

Dr. Albin Brandstetter

Project Manager, AEGIS

Battelle, Pacific Northwest Laboratory
P.0. Box 999

Richland, WA 99352

U.S.A.



