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Part 1

Program Description

Introduction

A FORTRAN computer program has been developed to calculate plume
concentrations. The equation is derived from Wilson and Miller (1978).
The program can calculate and display the concentration at a single point
or as a grid map of concentration. The parameters needed to describe the
problem are defined in Table I-1.

The program was developed and tested using Microseft FORTRAN-80
(FORTRAN 66 standard) on the Kaypro microcomputer and Microsoft FORTRAN
version 2.0 on (FORTRAN 77 standard) the IBM PC microcomputer. With
oniy minor changes, the program should function using any corresponding
FORTRAN compiler. The program should function within 42K bytes of random

access memory (R&M) on most computers.

#* CPM is a registered trademark of Digital Research.



TABLE I-1
DEFINITION OF TERMS

Primary Variables: (Units)

C = Concentration of leachate at a specific time (M/L3)
and distance.

X = Distance from source where concentration of leachate (L)
is computed. Distance is measured in direction
of ground-water flow (gradient).

y = Transverse distance measured from the center-line (L)
of ground-water flow.

t = Sample time from beginning of leachate source flow. (T)

Aquifer Parameters:

m

n

v

where:

Effective aquifer thickness or zone of mixing. (L)
Effective porosity of aquifer or zone of mixing. (dimensionless)

Velocity of ground-water flow within voids; (L/T)
estimated directly or from:

- KI _T1
V== for) ¥ ==

Coefficient of permeability or hydraulic (L/T)
conductivity of aquifer or zone of mixing.

Transmissivity of aquifer or zone of mixing. (L2/T)
Gradient of ground-water flow. (dimensionless)



TABLE I-1

continued
Transport Parameters: (Units)
D, = Longitudinal dispersion coefficient (mixing rate) (L2/T)
in the x direction; estimated directly or from:
Dx = axV + Dm
where:
a, = Longitudinal dispersivity. (L)
Dp = Molecular diffusion coefficient, which is assumed
to be negligible for velocities typical of permeable
aquifers. Dy may be the dominant process in
aquitards where a,V would be negligible (v < 0.1 cm/yr).
Dy = Transverse dispersion coefficient (mixing rate) (LZ/T}
in the y direction; estimated directly or from:
. _ X
Dy = ayv +D (or) Dy -‘ﬁ;-+ D,
where:
ay = Transverse dispersiviity (L)
D. = a ratio which commonly ranges between (dimensionless)
5 and 10 for medium to coarse sand aquifers.
Rg = Retardation factor; estimated directly or from: (dimensionless)
Ppg v
Ry= 1 # (or) R, =y
d N d Vd
where:
Py = Bulk density of aquifer medium (M/L3)
ng = Total porosity. (dimensionless)
Ky = Distribution factor for sorption on aquifer (L3/M)
medium (from sorption isotherm column studies).
V = \Velocity of ground water. (L/T)
Vg = Observed velocity of leachate for a (L/T)

given concentration and chemical species.



TABLE I-1
continued

Transport Parameters (continued):

Y

where:

A

t1/,2

Source

Qm

where:

(Gamma) Coefficient for radioactive or
biological decay. For no decay,
the value is one. Calculated from:

4Dx1 4Dx1og(2)
y=1+-—2— (or)y=1+—§—-———
V Vv t1/2

(Lambda) Decay constant.

Halflife; time when half of the original
mass remains.

Rate of Leachate:

Mass flow rate estimated directly or
obtained from:

Q, = AQ, (or) Q

Qc,

(or) Q, = AQ,C,

Mass per area flow rate.
Volume flow rate.
Recharge rate.

Area of source.

Initial concentration.

(Units)

(dimensionless)

(1/7)
(T)

(M/T)

(M/L2T)
(L3/7)
(L/T)
(L?)
M/L3)



TABLE I-1

continued
Intermediate Variables: (Units)
r = A weighted distance or radius; given by: (L)
D
= & TR 8
r=V " +5 5%
Xp = A characteristic dispersion length or scale factor; (L)
given by:
Dx
XD -
Ny v
Tp = A characteristic dispersion time or scale factor; (T)
given by:
. dirx
T e
Qp = A characteristic dilution-dispersion flow; given by: (L3/T)
QD = nm’\/Dny
m = Minimum distance from a non-point source (L)
for which equation has a certain accuracy; given by:
2 D
B vy L X
m TS0 DN (1 *‘n‘y')
(or)
2 D
5 %
r = (1 +==)
m 50 XDN Dy
where:
N = Allowable approximation accuracy. (dimensionless)
L = The greater of the source length and width.
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Assumptions and Limitations

The concentration equation is based on the following assumptions:
1. The ground-water flow regime is saturated.

2. The aquifer is unlimited (infinite) in areal extent (x and y
directions).

3. A1l aquifer properties are homogeneous.

4. The ground-water flow is continuous and uniform in direction and
velocity.

5 There is no dilution of the plume from recharge outside the source
area.

6. The leachate source is a point in plain view.

7. The leachate is evenly distributed over the vertical dimension of
the saturated zone.

8. The leachate source supplies a constant mass flow rate.

Although the program has been tested, the current version is subject to
revision. As with any complex computer program, the results should be checked
by professionals whenever safety is involved. The authors cannot assume any

1iability for damage resulting from the use of this program.



Program Description

Initialization

When the FORTRAN version is started, the user has the choice of entering
all of the required parameters or recovering parameters saved during a
previous execution of the program with the "OD" command. The units for any
parameter (as listed in Appendix 1) can be modified in the BLOCK DATA section
of the program, if the corresponding conversion factor (variable beginning

with "U") is modified accordingly.

Commands

As shown by the flowchart in Figure I-1, once initialized, the program
operates on the basis of requesting a command from the user, which designates
a particular operation to be performed. In the FORTRAN version, all commands
must be entered in upper case. (Many keyboards have a special shift for this
purpose.) The commands are listed in Appendix I-A. The commands may be
entered in any order, one at a time. A more detailed listing of the
parameters and corresponding commands is also shown in Appendix I-A. The
parameters are explained in Table I-1. During execution of the program, all
parameters retain their values until changed by the user.

In some cases, more than one command is provided to enter a given
parameter or to perform a given operation. Some commands provide a menu to
select other commands (e.g. "D"), whereas some commands simply perform two or
more other commands (e.g. ".IG"). When first using the program, most users
will prefer to learn only one command for each operation. The commands used
in the examples should serve this purpose and will be sufficient for most

problems. Other commands for faster operation can be learned later.



Dispersion Coefficients

The program accepts either dispersion coefficient ("DX", "DY") or
dipersivity ("AX", "AY"). If dispersivity is entered, then the dispersion
coefficient will change whenever velocity is changed. Similarly, when the
dispersion ratio ("DR") is used, the y dispersion coefficient ("DY") will
change whenever the x dispersion coefficient ("DX") is changed. If the user
enters a value for the y dispersion coefficient ("DY"), then the value entered

will be retained until changed by the user.

Source data

The FORTRAN version accepts the source flow rate in any of the following
forms:

1. Total mass flow

2. Mass per area flow

3. Volume flow and concentration

4, Volume per area flow and concentration

The basic equation for concentration assumes a constant source flow
rate. However, the equation can be applied to a source with a number of time
steps, each having a constant flow rate. Computer memory limits the total
number of time steps from all sources. The Timit, displayed by the "Q"
command, will vary from computer to computer. The limit, displayed by the "Q"
command, will vary from computer to computer. The concentration can be
displayed for sample times during any time step. (Time steps that have not
begun are ignored.)

When organizing data for the program, the user must select a zero

reference time. Source starting times (beginning of time step) and sample



times (when concentration is calculated) are then described as the length of
time before (negative time) or after (positive time) the reference time. The
zero reference time must be chosen before the earliest desired sample time,
because negative sample times are not allowed.

As time passes, the concentration at a given location reaches a constant
value known as steady state. The steady state value for concentration can be
useful, for example, as a "worst case" scenario. With the FORTRAN version, a
negative value for sample time (usually -1) is used to request concentration
at steady state. This is why actual sample times cannot be negative.
(Negative values are allowed for starting times of source time steps.)

In the basic equation, the contaminant is assumed to enter the ground
water directly below a point source. In practice, however, the equation can
be used for locations far enough from a non-point source so that the source
appears to be a point. Wilson and Miller (1978) provided two equations which
relate the accuracy of approximation to the distance from the source, as shown
in Table I-1. The FORTRAN version uses these equations to calculate an
estimate of the accuracy of the results.

The FORTRAN version accepts data for either point or non-point sources.
Since the equation regquires sources to appear as point sources, the program
divides non-point sources into subareas using one of the accuracy equations in
the manner shown in Table I-1. The desired accuracy, initially 10% or 0.1, is
set by the "QE" command. Sample locations near a large source could take
considerable computation time (e.g 5 seconds on a microcomputer). To limit
the computation to a reasonable time, a limit is placed on the number of
subareas for each source. The limit is initially set at 100 subareas, but may

be changed by the "ON" command.
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The FORTRAN version accepts data for multiple sources. As a result, the
source location is requested. As with time, the user must select an arbitrary
zero reference location. Source and sample locations are then described as
the distance down-gradient (+x) or up-gradient (-x) from the zero reference
and the perpendicular distance from the x axis (+ or -y). After all
information for one source has been entered, the program will allow adding
another source. Another source can also be added after concentration has been
displayed by re-entering the "Q" command. The number of sources is limited by
the total number of time steps for all sources.

Source data may be changed during the use of the "Q" command by entering
a negative number to "back up" or delete time steps. For example, if two
sources have been entered each having three time steps, entering a negative

number will have the following effect:

NUMBER

ENTERED  RESULT

-1 First source unchanged. Second source with 2 time steps.
-2 First source unchanged. Second source with 1 time step.
-3 First source only.

-4 rirst source with 2 time steps.

-5 First source with 1 time step.

-6 No source data.

-6 No source data.

The ".I1Q" (or ".DQ") command may be used to observe these affects.

In addition to completely changing source data with the "Q" command, the
FORTRAN version also provides the "QM" command which allows the user to change
the mass flow rate. The "QM" command will prompt the user for a time step
number to change. Entering a value of -1 will 1ist the time steps with the
current source flow rate. If a time step number is entered the program will
prompt for the mass flow rate. The rate must be entered as a mass flow rate

regardless of the original form.
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Grid Map

The ".G" command will calculate and print a map of the concentration for
locations on a grid. The first time the grid map command is entered, the
FORTRAN version will prompt for the grid limits, if the "L" command has not
been used. The FORTRAN version requires only

1. The x lower limit (left edge),

2. The x upper limit (right edge) or the x spacing (horizonal interval

between nodes)

3. The y lower limit (top edge)

4, The y upper limit (bottom edge)

[f the x upper limit or spacing is omitted, the number of nodes will be
determined by the "SN" parameter. The "SN" parameter is normally set to zero,
in which case the number of nodes will be adjusted to fill the length of Tline
set by the "SL" parameter. The number of columns per node is set by the "SX"
parameter. The number of lines per node is set by the "SY" parameter. The y
spacing will default to the x spacing (square nodes). If the x upper Timit
and spacing of "SN" specify a map wider than the length of line ("SL"), then
the map will be displayed in more than one section, which can be joined

together. The initial values are

SL = 80 columns per line,
SN = 0 nodes per grid,
SX = 6 columns per node,
SY = 2 line per node.

I[f all of the concentration values on the grid map appear as zeros, most
likely the values are too small to print. In this case, use the "SC" command

to enter a multiplier of 10,100, etc. Values which are too large to print

12



will be converted to a (magnitude) + (one digit exponent of ten) and marked by
a negative sign. (If the exponent exceeds ten, only the exponent is shown.)
The larger values can be reduced with a multiplier of 0.1, 0.01, etc. The
".C" command can used to print the actual concentration value, in order to

choose a scale factor. Values at or within a source location will be shown as

II-1 II.

Prompting For All Parameters

The "IP" command prompts for all problem parameters. The following
parameters are not prompted for:
1. The input units ("IR" and "IL" commands).
2. The output options and units ("OW", "OP", "OE" and "OT" commands).
3. The grid map scale parameters (“SC", "SL", "SN", "SX" and "SY"
commands ).
These parameters retain the same values as before the "IP" command. They all

have initial values as shown in Appendix I-B.

Savina Parameter Values

The "OD" command saves all problem parameters to a file. The "IL"
command restores the saved parameters. The following parameters are not
saved:

1. The input units ("IR" and "IL" commands).

2. The output options and units ("OW", "OP", "OE" and "OT" commands).

These parameters retain the same values as before the "IL" command,

13
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Appendix I-A
List of Commands

COMMAND PARAMETERS SET OR ACTION TAKEN

A Dispersivity menu for AX,AY or AX,AR.

AX Dispersivity in x direction.

AY Dispersivity in y direction.

AR Dispersion ratio (Dx/Dy = Ax/Ay).

£ Case title.

D Dispersion coefficient menu for DX,DY or DX,DR or AX,AY or AX,DR.
DX Dispersion coefficient in x direction.

DY Dispersion coefficient in y direction.

DR Dispersion ratio (Dx/Dy).

DM Molecular diffusion coefficient.

E Exit from program.

G Decay menu for GG, GL or GT.

GG Decay coefficient (gamma).

GL Decay lambda.

GT Decay half-1ife time.

H Help. List all one letter codes.

I Input menu for IP, IL, IR, or I commands.

IP Prompt for all parameters.

IL Load parameters previously stored by OD command.
IR Read input from another source.

L Grid Timits, LX and LY.

LX Grid limits in x drection.

LY Grid limits in y direction.

M Aquifer thickness.

0 Qutput menu for 0D, OW, OP, OE or OT.

0D Dump all parameters to disk to be restored by IL command.
Ow Write results to another destination.

oP Set prompting options.

0E Set echo options.

0T Set trace options.

P Porosity

Q Source data. (See Table X-3.)

QE Desired number of subareas for non-point source.
QN Maximum number of subareas for non-point source.
QM Change source mass flow rate.

[-A-1



Appendix I-A

Grid map scale parameters menu for SC, SL, SN, SX or SY.

Display parameters, source data and single point concentration.
Display parameters, source data and concentration grid map.

Display input parameters, source data and single point

Display input parameters, source data and grid map.

continued
COMMAND PARAMETERS SET OR ACTION TAKEN
R Retardation factor.
S
SC Grid map multiplier (concentration or steady state)
SL Line length. )
SN Number of nodes per line.
SX Node spacing in x direction.
SY Node spacing in y direction.
Li Sample time.
TE Steady State Time.
v Velocity.
XY Sample x and y location for .C command.
X Sample x location for .C command.
Y Sample y location for .C command.
M Aquifer thickness (same as M command).
" Display single point concentration.
D Display parameters and source data.
.DP Display parameters.
.DQ Display souce data.
.DC
.DG
.FF Page printer. (Form feed.)
.G Display concentration grid map.
o | Display input parameters and source data.
o 1P Display input parameters.
1) Display input source data.
w16
concentration.
.IG
S Display of Steady State Time.
oTC

Display of Steady State time grid map.

1-A-2



APPENDIX I-B
PARAMETER VARIABLES AND COMMANDS

DATA UNIT INITIAL
COMMAND  VARIABLE  VARIABLE  UNIT DESCRIPTION (INITIAL VALUE)
G HHC1 - - Title, any 72 characters.
C HHC2 - B Title, any 72 characters.
C HHC3 - - Title, any 72 characters.
M, ZM* M UZM FT Aquifer thickness.
P P - - Porosity.
v v uv FT/D Velocity.
DX DX ub FT2/D X Dispersion coefficient.
DY DY ub FT2/D Y Dispersion coefficient.
AX AX UA FT Dispersivity in x direction.
AY AY UA FT Dispersivity in y direction.
DR,AR* DR - - Dispersion ratio, Dx/Dy = Ax/Ay.
DM DM uD FT2/D Molecular diffusion coefficient, (0.0)
R R - - Retardation factor.
GG GG Le . Decay coefficient, gamma.
GL GL UGL 1/YR Decay lambda.
GT GT UGT YR Decay half-life time.
Q QQXL uQL FT Source minimum x location.
Q QQXM uQL FT Source maximum x Tocation.
Q QYL uQL FT Source minimum y location.
) QQYM QQL FT Source maximum y location.
Q QQsL uqL FT Source minimum size.
Q QQsM uQL T Source maximum size.
Q QQA UQA FT2 Source area.
Q QqQT uQT DAYS Source time.
Q QQv uQv FT/D Source volume flow rate/area.
Q Q0 uQ FT3/D Source volume flow rate.
Q QQc uQc MG /L Source concentration.
Q QQr UQR LB/FT2/D  Source mass flow rate/area.
Q,QM* QQM ugM LBM/D Source mass flow rate.
QE NQE - - Desired accuracy. (0.1)
QN NQN B - Maximum number of subareas. (100)

* Either command may be used.

1-B-1



APPENDIX I-B

continued
DATA UNIT INITIAL
COMMAND  VARIABLE VARTABLE  UNIT DESCRIPTION (INITIAL VALUE)
T TC uTC DAYS Sample time.
TE TE - percent Percent of Steady State.
XC XSC uLc FT Sample x location.
YC Y$C uLC FT Sample y location.
LX XGL ULC FT Grid x minimum,
LX XGM uLC FT Grid x maximum,
LX XGI uLC FT Grid x increment.
LY YGL ULC FT Grid y minimum.
LY YGM ULC FT Grid y maximum.
LY YGI ULC FT Grid y increment.
SC SC - Concentration multiplier. (1)
SL NSL - Print line length. (80 characters)
SN NSN - - Nodes per line. (0)
SX NSX - Grid x spacing. (6 characters/node)
SY NSY - Grid y spacing. (3 lines/node)
.C C uc MG/L Result concentration.
IR LUR - - FORTRAN unit for input. (*)
LUW - - FORTRAN unit for results. (*)
BOP,LUP - - FORTRAN unit and option for prompting.
(Prompting on, *)
OE DOE,LUE - - FORTRAN unit and option for echo.
(Echo off, *)
0T BT1-BT8 - - Trace options for program development.
(A11 off)
BATCH - = Bath option: abort command when

¥*

Value for unit depends on system.

systems.

error occurs. (**)

Unit 1 is used for most microcomputer

** Batch option is set in program and cannot be changed by user.

I-B-2



PART II

PROGRAM OPERATIONS AND APPLICATIONS

The program begins by prompting the user with 4 options

labeled 1,2,3, and -1.

TO PROMPT FOR ALL REQUIRED PARAMETERS (IP),
TO LOAD PREVIOQUSLY SAVED PARAMETERS (IL),
TO READ COMMANDS FROM ANOTHER SOURCE (IR),
TO SET OUTPUT PARAMETERS (0):

HWwN -

In order to anter your hydrogeologic parameters, the user must
prompt for them by entering:

71
and then pressing RETURN, the program will now ask you for
“"Three Title Lines", This allows the operator to document the
case study being modeled. On each title line a specific
characteristic for the case study can be documented, thus
distinguishing one computer run from another. For example:
Location of Problem, Type of contaminate, Source of data, The
PROMPT for Problem title:

THREE TITLE LINES:
THE USER RESPONDS WITH (80 characters per line):

? Babylon site, N.Y.

? Chloride, single point source

? 0.S5.U. Consultants
Once documented, the program prompts the operator for the

hydrogeologic parameters.



The first parameter prompted for is Saturated Thickness.

THICKNESS (FT)s
THE USER RESPONDS WITH (5 characters per variable):

2 110
Next porosity is PROMPTED FOR.

POROSITY (UNITLESS):
THE USER RESPONDS WITH (5 characters per variable):

2 35
Then you are PROMPTED for ground-water velocity

VELOCITY (FT/D):
THE USER RESPONDS WITH (5 characters per variable):

T 1D

Now the program cues the modeler to construct a grid map. It 'is
easiest to begin with a simple grid (i,e. 10 x 10). Superimpose the grid
on the potentiometric map of the problem site, Grid squares are then
assigned to points of interest. For example, a simplified schematic of a
potentiometric map with a source and sample locations is shown in Figure 1.
The model orients flow from left to right. Therefore, the map should be
oriented perpendicular to the equipotential contours. Prepare a grid such

as the 10 x 10 grid shown in Figure 2.

(3%



Figure 1
OW=observation wells for sampling

Figure 2




Overlay the grid onto the map as shown in Figure 3. Now the
source and each observation well can be assigned to the center of
the closest grid square. The location of each value will be
referenced by an "X" and a "Y" value. You can arbitrarily set
your origin (X=0, Y=0) in the lower left corner of the grid as
shown in Figure 3. The source has been assigned to square (500,
1250) in Figure 3 (Over 2 squares in the X direction, up 5

squares in the Y direction). Observation well #1 has been
assigned to square (1000, 1250); observation well #2 to (1500,
2000); observation well #3 to (1500, 1250); observation well #& to

(1500, 500); and observation well #5 to square (2250, 1250).

2500
2250|
2000 og«
1750
1500 ]
1250 '%‘% O.}N o:;u 05W
1000
750
500 O4W
250

250 500 750 1000 1250 1500 1750 20002250 2500

Figure 3




Once the grid map is aligned and coordinates are known for the
source and sample locations, specifications can be provided for a
grid map display. The map will represent the distribution of
concentrations based on the location of the source and
observation wells after data entry is completed. In order to

generate the data necessary for the grid map display, the
following PROMPTS will appear:

GRID MAP X LOCATIONS (FT)
MINIMUM, (MAXIMUM), (INTERVAL):

For the example used here, THE USER RESPONDS WITH (5 characters per
variable):

? 0, 2500, 250
Next the Y dimensions are PROMPTED for. The following PROMPTS
will be printed on the screen:

GRID MAP Y LOCATIONS (FT)
MINIMUM, MAXIMUM, (INTERVAL):

Again, for our example THE USER RESPONDS WITH (5 characters per variable):
? 0, 2500, 250
Now the program PROMPTS the user for information about the contaminant
source. The following PROMPTS will appear from the main source menu:
#%%*BEGIN SOURCE INFORMATIONw##&%
CURRENTLY USING O OF 10 TIME STEPS
0 TO END SOURCE INFORMATION
1 TO ADD POINT SOURCE
2 TO ADD NON-POINT SOURCE
-N TO DELETE LAST N TIME STEPS
For our example, THE USER RESPONDS WITH (5 characters per variable):
? 1
In order to preserve continuity in the sequential operation of
the program, the source area and flow rate prompting routine

shall be explained for a single point source. Multiple and non

point source options will be explained later.



After choosing Option 1, the program will prompt for the location of
the source and the source area (the approximate surface area that the
contaminant source occupies). The following prompts will appear on the
screen:
LOCATION:

THE USER RESPONDS WITH (5 characters per variable):
? 500, 1250
SOURCE AREA (FT2):

THE USER RESPONDS WITH (5 characters per variable):
? 1550

Next the program prompts the user for a flow rate, The rate
can be calculated by using one of the four options shown below.
Usually this parameter is unknown to the hydrogeologist.

Therefore, this parameter is generally considered to be a
variable, Four options are available for determining mass flow rate:
FOR MASS FLOW RATE (LBM/D),
FOR MASS/AREA RATE (LB/FT2/D),
FOR VOLUME FLOW RATE (FT3/D),
AND CONCENTRATION (MG/L),

4 FOR VOLUME/AREA RATE (FT/D),
AND CONCENTRATION (MG/L):

WM

DEtion 1 MASS FLOW RATE, (LBM/DAY)
The following PROMPT will appear on the screen:

TIME, MASS FLOW RATE, (CONCENTRATION):
What is required of the user is a time (in days) at which
the contaminant begins to flow through the system and the
mass flow rate, When modeling only one source, set the time
equal to 0. Do not let this confuse ycu. You are merely
designating a reference point in time after which

concentrations are to be observed. This concept is doubly



powerful. With one source being modeled, the contaminant
can be introduced at time 0, and then again at specified
time increments after 0 thus simulating slugs of contaminant
flow in response to a series of recharge events.

After the time is requested, a mass flow rate and a
concentration must follow (separated by commas). The mass flow
rate is in pounds per day. (See Table II-1). Entering a concentration
is optional which is indicated by parentheses in the prompt above., If
a concentration is known and entered, then a volumetric flow rate will
also be calculated. After this information is entered, the program
is designed to prompt the user for the same information again. This
involves the time step concept which will be discussed after all of the
options have been explained. The mass flow rate data can also be entered
by using one of the other options:
Option 2 MASS/AREA FLOW RATE (1B/FT2/D)
The following PROMPT will appear on the screen:

TIME, MASS/AREA RATE, (CONCENTRATION):
This option is similar to Option 1 except that a mass per area rate
is prompted for rather than a mass rate. Again entering concentration is
optional.
Option 3 VOLUME FLOW RATE (FT3/D and MG/L)
The following PROMPT will appear on the screen:

TIME, VOLUME FLOW RATE, CONCENTRATION:
Again, what is required of the user is similar to the previous options
with the exception that the rate is now a volume flow rate. However,

entering a concentration is mandatory.

Option 4 VOLUME/AREA FLOW RATE (FT/D and MG/L)



The following PROMPT will appear:
TIME, VOLUME/AREA RATE, CONCENTRATION:
This option is very similar to Option 3.
Now we will return to the main source menu and explain why
and how each option is used in conjunction with the mass flow rate. The
following is a list of the PROMPTS of the menu:
CURRENTLY USING O OF 10 TIME STEPS.
0 TC END SQURCE INFORMATION.
1 TO ADD POINT SOURCE,
2 TO ADD NON-POINT SOURCE,
=N TO DELETE LAST N TIME STEPS:
Option O to end source information.
This option provides the means to stop entering source information
and implies that the user wishes to proceed to the next step in the
program.
Option 1 To add a point source
This option allows the user to add a contaminant source at a specific
X, Y location. In the grid system the point source originates from a
specific square whose location has been assigned by the user. Figure
4 is a simplified grid. For example, assume that two single point
sources are located at (100,100) and (100,200) in Figure 4. Next, the
program prompts the user for the source area. The source arsa may
encompass the whole square or less than the square depending upon the
scale of the grid set up by the user. After the source area is
entered, the time, flow rate, and concentration is prompted for. If

the contaminant source encompasses several adjacent squares and or

parts of squares, then Option 2 should be used.



400

300

200

100

0 100 200 300 400

Figure 4

Option 2 To add a non-point source

The power of this option becomes evident when the area of the
contamination source is very large with respect to the grid size. In
the schematic grid system shown in Figure 5 the source originates from

several squares and parts of squares.
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Figure 5

The following prompt will appear:

X LOCATION MINIMUM, MAXIMUM (FT):



For the schematic presented above THE USER WOULD RESPOND WITH
(5 characters per variable):
? 50, 250
Next the Y location is prompted for. The following prompt will
appear:

Y LOCATION, MINIMUM, MAXIMUM (FT):

For the schematic presented above THE USER WOULD RESPOND WITH
(5 characters per variable):

7 50, 150
Again, the program prompts the user for a time, flow rate and

concentration.

Option -N To delete last N time steps

An example will best illustrate the use of this option using several
time steps. Let us initially model one point source, Let's assume
that we have data for this example over a 20-year period. The
contaminant has leached into the groundwater at an average rate of 52
pounds per day during the 20-year period. We also have observed
concentrations at several observation wells located at various
distances from the source., These data were gathered on an irregular
time schedule over 20 years as shown in Table II-1 below. The

concentration of the source is also shown for each time period.

Table II-1
Time Mass Flow Conecentration Time
(days) rate (lbs/d) (mg/1) Step
0 52 100 1
365 52 110 2
548 52 130 3
730 52 160 4
1095 52 160 5
1643 52 180 6
2190 52 190 7
2920 52 200 8
4015 52 210 g
7300 52 250 10
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The data is interpreted as follows. Initially, we observe a source
concentration of 100 (mg/l1). This will be our reference point in time,
thus we designate it with a time = 0. This is our first time step. A
year later we observe a concentration of 110 (mg/l). We have taken a
second step in time which is equal to a period of 1 year. Thus our time
step is #2. A year and a half from time = 0, we observe a concentration
of 130 (mg/l). We have now taken our third step in time which is equal
to a period of .5 years. Thus our time step is designated #3. Two years
from our reference point in time we observed a concentration of 160 (mg/1).
This is our fourth step in time with a period equal to .5 years. Three
years later we again observe a concentration of 160 (mg/l). This is our
fifth step in time with a period equal to 1 year. The remainder of the
table follows in a similar manner.
In order to enter this data into the computer, Option 1 was

selected for the multiple time step example. The following PROMPT
will appear:

TIME, MASS FLOW RATE, (CONCENTRATION):
THE USER RESPONDS WITH (5 characters per variable):

? (0]29 525 100
The user enters the respective values and the program
responds with another PROMPT:

ENTER 0 TO RETURN TO MAIN SOURCE MENU
TIME, MASS FLOW RATE, (CONCENTRATION):

THE USER RESPONDS WITH (5 characters per variable):

7 365, 52, 120
Suppose upcn entering the data, the user enters an incorrect
concentration at the next time step (120 instead of 110 while entering

time step #2). To correct for this error, enter "0" to return to the

11



main source menu, The program responds with:
CURRENTLY USING 2 OF 10 TIME STEPS
0 TO END SOURCE INFORMATION
1 TO ADD POINT SOURCE
2 TO ADD NON POINT SOURCE
-N TO DELETE LAST N TIME STEPS:
USER RESPONDS WITH (5 characters per variable):
? -1
By entering -1 the information contained in the last time
step (#2) is deleted.
The program responds with:
CURRENTLY USING 1 OF 10 TIME STEPS
0 TO END SOURCE INFORMATION
1 TO ADD POINT SOURCE
2 TO ADD NON POINT SOURCE
=N TO DELETE LAST N TIME STEPS:
THE USER RESPONDS WITH (5 characters per variable):
% 1
In order to continue entering the data, the user must designate the
point source again for time step 2 and subsequent time steps. Once this
option has been entered, the user has returned to the time, flow rate,
concentration mode for entering time step 2 data. When all the data has

been entered, the program responds with:

ENTER 0 TO RETURN TO MAIN SOURCE MENU
TIME, MASS FLOW RATE, CONCENTRATION

THE USER RESPONDS WITH (5 characters per variable):
? 0
The program responds with:
CURRENTLY USING 10 OF 10 TIME STEPS
0 TO END SOURCE INFORMATION
1 TO ADD POINT SOURCE
2 TO ADD NON-POINT SOURCE
-N TO DELETE LAST N TIME STEPS:

The above prompt confirms that the mass flow rate source has been

12



entered for all 10 time steps. In order to end source information
THE USER RESPONDS WITH (5 characters per variable):
? 0
The program informs the user of this by the following statement:
#%%*END SOURCE INFORMATIOQNww¥*
Next, the program prompts for a sample time:
SAMPLE TIME (DAYS)
THE USER RESPONDS WITH (5 characters per variable):
? 2330
The sample time is a point in time, after time 0, at which
concentrations are to be computed and plotted on the grid.
However, these concentrations will approach equilbrium (steady
state) when the concentrations remain constant over time at
a specific location on the grid. This is referred to as a
"steady state" condition. If the user wishes to compute the
concentrations throughout the grid under this condition,
THE USER RESFONDS WITH (5 characters per variable):

? -1
The last prompts are for retardation, decay, and

dispersion. Usually, the user lacks information about these
parameters. Suppose the user has values for retardation and
decay only.
The retardation PROMPT:
RETARDATION (UNITLESS)
THE USER RESPONDS WITH:
? 1
This indicates that the source is not “retarded" or

influenced in any way by sorption on surfaces within the
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earth material as it travels through the system.
The PROMPT for decay information is next:
0 FOR NO DECAY
1 FOR DECAY COEFFICIENT (GG)
2 FOR DECAY LAMBDA (GL)
3 FOR DECAY HALF-LIFE (GT)
Initially THE USER SHOULD RESPOND WITH (5 characters per variable):

? 0

Now the user has reduced the number of unknowns to 1
variable, dispersion. This parameter controls the shape of
the plume. In other words, what is the rate at which the
contaminant disperses in the X direction versus the rate it
disperses in the Y direction? If the rates are the same
then this ratio of X:Y (the dispersion ratio) equals 1.

The user has 4 options for entering dispersion values
depending upon the information available. The following is
the list of prompt options for dispersion:

FOR X AND Y DISPERSION (DX, DY),

FOR X DISPERSION AND DISPERSION RATIO (DX, DR),
FOR X AND Y DISPERSIVITY (AX, AY),

FOR X DISPERSIVITY AND DISPERSION RATIO (AX, DR),
(USE DM FOR MOLECULAR DIFFUSION)

S W

In order to consider these options (1-4), the user should

refer to Table I-1 for the definition of dispersion. The

options are described as follows:
Option 1 Allows the user to enter values for dispersion in the
X and Y directions, The dispersion ratio and the X and

Y dispersivities will be calculated for you.

Option 2 Allows the user to enter values for dispersion in the X

direction and the dispersion ratio. Dispersion in the Y



direction and the X and Y dispersivities will be

calculated for the user.

Option 3 Allows the user to enter the X and Y dispersivities, The X

and Y dispersions and the dispersion ratio will be

calculated automatically.

Option 4 Allows the user to enter the X dispersivity and the

dispersion ratio. The Y dispersivity and the X

and Y dispersions are calculated for the user.

If the dimensions of an existing plume can be measured, then this
ratio of X and Y using Option 1 can be used as a starting point in order
to generate an initial value for the dispersion ratio. The program
responds with:

1 FOR X AND Y DISPERSION (DX, DY)
2 FOR X DISPERSION AND DISPERSION RATIC (DX,DR)
3 FOR X AND Y DISPERSIVITY (AX,AY)
4 FOR X DISPERSIVITY AND DISPERSION RATIO (AX,DR)
(USE DM FOR MOLECULAR DIFFUSION)
THE USER RESPONDS WITH (5 characters per variable):

(s 1

THE PROGRAM RESPONDS WITH;
X DISPERSION (FT2/D)
THE USER RESPONDS WITH (5 characters per wvariable):
T 105
THE PROGRAM RESPONDS WITH:
Y DISPERSION (FT2/D)
THE USER RESPONDS WITH (5 characters per variable):
? 21
Once all of the data has been entered, a series of commands can be

used to display the values. This list can be called by pressing "H" and
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press return, The Display commands are used to reproduce the values of the
data which you have entered, or to produce the solution as a single point
concentration or as the grid map in Figure 3 showing all of the concentra-

tions. The Display commands are:

40 Display a single point (x,y) concentration

.D Display all parameters

.G Display grid map concentrations

o5 Display input parameters

.DG Display all parameters and grid map
concentrations

S Display of Steady State Time

.IG Display zrid map of Steady State Times

If the user enters .D, all parameters and values are displayed as
entered for the single point example. The display is shown in
Appendix A. Once displayed, the user can enter .G which will display
grid map of concentrations for the solution (See Appendix A). Once
the solution has been completed, the user can store the data. In order
to store the data used in this example, the "OD" command is used. The
following response will appear on the screen:
DUMP FILE UNIT (6 TO 10):
This means that a total of 5 different sets of data may be
saved (numbered 6,7,8,%9.and 10). The user must now assign a
number (either 6,7,8,9, or 10) to the data set. Once the
number is chosen, (i.e. 6), the input data is copied to the
disk under the Fortran file name with that number.
At this point, the following PROMPT appears:
COMMAND
The user now has three choices; end the program by
entering E; initiate a new problem by using the COMMAND I
to recall the list of PROMPT options; or change selected

parameters by using an EDIT command. These can be listed by
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entering the HELP COMMAND, H. Some of the more useful edit
commands are listed:

Dispersion

Grid Limits

Aquifer Thickness

Porosity

Retardation

Ground water velocity

Source

Source mass rate only

Steady State Time

For example, the user will commonly want to make changes in the

;ga-::wrd:zt—'u

source term (Q), Dispersion (D) or Retardation (R).
Suppose the user ends the program using the COMMAND

E and returns later, wanting to modify the data saved in

data set 6. When the program begins, the initial PROMPT

appearss:

TO PROMPT FOR ALL REQUIRED PARAMATERS (IP),

TO LOAD PREVIOUSLY SAVED PARAMETERS (IL),

TO READ COMMANDS FROM ANOTHER SOURCE (IR),
TO SET OUTPUT PARAMETERS (0)

W N

To load information in data set 6, THE USER SHOULD RESPOND WITH
(5 characters per variable):

? 2
THE PROGRAM RESPONSE IS:
LOAD FILE UNIT (6 TO 10):
The user responds with the data set number to be loaded, In
this example, THE USER RESPONDS WITH (5 characters per variable):
? 6
The input parameters that had been previously saved in data
set 6 are now loaded into the progran.
THE PROGRAM RESPONDS WITH:

COMMAND

17



IN ORDER TO REVIEW THE DATA IN DATA SET 6, THE USER RESPONDS
WITH (5 characaters per variable):
? i
Once the data set is loaded from the file, the concentrations at the
observation wells can be matched to those of the computer run and the
accuracy of the dispersion ratio can be tested.

The dispersion can be changed by entering the EDIT command D. One of
the four options to enter dispersion is to be selected. The user will
enter the new dispersion parameters indicated in the PROMPT. By varying
the dispersion ratio, a "best fit" can be attempted, The process of
matching computed and observed data is referred to as calibration. The
procedure for changing one variable while all others are held constant is
referred to as sensitivity analysis.

Once the general shape of the plume is achieved by adjusting the
dispersion ratio, the velocity or retardation can be varied in order to
shorten or lengthen the plume. An example of a sensitivity analysis run
of retardation for calibration of dispersion is shown in Appendix B.
Retardation must be greater than 1 in order to represent the effects of
sorption phenomena. Let us suppose that the concentrations at X = 1750, Y =
750,100,1250, are all slightly higher than "actual" concentrations. By
increasing the retardation, these values will be lowered for X = 1750. If
values should be increased, then velocity should be increased instead,

In the example, in Appendix B, retardation was changed from 1 to 1.3.
The resulting concentrations at X = 1750, Y = 750,100,1250 have all
slightly lowered in value. Retardation effects become more pronounced
after a certain traveled distance and time.

Once the changes in Dispersion and Retardation are complete,

the user will use the Display (.D, .C, .G, .DG) COMMANDS in order to
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view the new solution on the screen. The user can save the new
data for the corresponding solution by using the 0D or I COMMANDS
as described earlier,

The user may decide to begin a new problem, but will introduce several
contaminant sources. The parameters and grid used in Figure 3 and
Appendix A can also be used here except for the addition of another
source using the main source menu. The step by step procedure and output
are shown in Appendix C.

There are two point sources locatad at X = 500, Y = 500, and X = 500,
Y = 1250 (See Figure 3 for grid location). The hydrologic parameters are
identical, with the exception of one important change, Notice that the
number of time steps (i.e. the number of start times for each source) is

now 5. A total of 10 time steps and/or sources can be usad. By using two
sources, only 5 time steps are available. Combining both sources is
essentially the same as over-laying the grid solution for each of the
individual plumes on one another and adding the values which appear in the
same grid square. The plumes begin to overlap at X =250, Y = 1250, to
1500. This feature 15 especially powerful and time saving.

Alternatively, the user may choose a non point source as shown in
Figure 5 (large source area) rather than a multiple point source. To do
so, Option 2 of the main source menu was used. The step by step procedure

and output are shown in Appendix D.
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STEADY-STATE

In certain instances, it may be desirable to determine both the concentration
distribution of the plume after it has achieved equilibrium with its surroundings
and the time required to reach that equilibrium. This time is referred to as
"steady-state". The FPLUME model allows computation of these steady-state concen-
trations in the following manner:

(1) 1In response to the programs' "COMMAND?" prompt, a "T" is keyed in.

(2) The program then prompts for a time to be input. A value of "-1"
(for steady~-state) is keyed in.

(3) The program then prompts for a '"COMMAND?". At this point the user
can (a) print out the map of the plume using ".G" command or, (b)
determine the time (in days) required for the system to reach
equilibrium using the "TE" command.

When the "TE" command is used, the program prompts for input of "7 STEADY
STATE (UNITLESS):"? The input value should be between 1 and 100%. The higher the
percentage, the more accurate the computation of the time required to achieve
steady-state. Normally, 90% or 95% is used. After a value has been keyed in,
the program again displays the '"COMMAND?" prompt. The user then keys in ".T", and
the program then prompts for the X and Y coordinates of anm observation point.

Once the desired coordinates have been entered, the program echo-prints the 7
steady-state, the X location, the Y location and the time (in days) required for the
system to reach steady-state. The ".TG" command prints a grip map of the time

(in days) required to reach the steady concentrations. The "S'" or '"SC" commands

may be used to adjust the grid multiplier so that the values on the map are not

written in exponential form.
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APPENDIX II-A

SINGLE POINT SOURCE



CoMMaND > , D

SINGLE
POINT
SOURCE
THICKNESS = 110.000 FT
POROSITY = ,350000
VELOCITY = 1,350080 FT/D
X DISPERSION = 105.000 FT27D
¥ DiSPERSION = 21.0000 FT2/D
¥ DISPERSIVITY = 70.0000 ET
Y DISPERSIVITY = 14.0000 FT
DISPERSION RATIO= S.00000
MOL. DIFFUSICN = 0.00000 FT2/D
RETARDATION = 1.000000 -
DECAY GRS = 1.000000
DECAY LamM20s = §.00000 1/YR
ACCURACY = _10000JE+00
MAKIMUM DIVISION= 100
X, ¥ LOCATION = <00.000 . 1250.00 =T
SOURCE aREA = 13530.00 FT2
START VOoLUMES VOLUME SCURCE
TIME AREA RATE FLOW Ra7e CONCENTR.
(DarYs b (FT/D ) {FT3/D ) (MG L )
2.00000 S.37374 832%.s0 100.0000
365.000 4.883540 7S572.36 110.000
S48.000 4.132380 5407.39 130.000
720.000 . 33871 S205.00 150.000
1093.00 3.3%9871 5296.090 1s0.000
1841.00 2.98532 3427 .36 180.000
2190.00 2.82839 4384.00 i#0.000
2920.00 2.58677 414,30 200.000
4013.00 2.33%902 3F355.48 210.000
T200.00 2.14957 2321.848 250.200
COMMAND > .G
SAMPLE TIME = 2333.20 DAYS
X SCALE ¢ 1,000000 FT >
¥ SCALE ¢ 1.0003000 FT )
COMCENTRATION ( t1.000000 MB/L )
X
Y Q 2350 s00 750 1000 1250 1300 1730
2300 a [t} [ g 2 2 2 Q
2230 2 o el g 2 3 o 9
2006 3 0 g 2 P 2 o 0
1750 2 o g g 2 3 1 H
1500 3 e 1 3 7 e 1 13
1250 3 2 =3 a? 42 45 34 31
1000 e a 1 3 7 ? i 13
730 2 ] o 2 2 0 i H
300 0 0 o 2 a 2 2 0
250 <} 0 0 0 2 o ] Q
2 2 e 2 g 0 0 ¢ g

WOPST APPROXIMATION = +— 3.59
! SOURCE(S) SHOWN A3 *-1°

%

II-A-2

MeSS/ARES
AATE
(LB/FT2/D)
+335484E-02
+335s84£-91
+335484E-01
+335484E-01
.33%484E-01
»339984E-0!
. 233484E-01
. 335484E-01
+535484E-01
«235484E-91

z000

(5]
T

28
13

L0

=] (=] (=]
(=] (=] =1

MASS FLOW
PATE
(LBM/D
S2.0000
S2.0000
S2.0090
S$2.0000
22,0900
S2.3000
92,0000
S2.0000
52.0900
=2.9900

(=1
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APPENDIX II-B

SINGLE POINT SOURCE

SENSITIVITY ANALYSIS

II-B-1



APPENDIX II-C

TWO POINT SOURCES

II-C-1




COMMAND? DG

SINGLE POIMNT SOURCE
SENSITIVITY AMALYSIS

DISPERSIOM

THICKNESS = 110.000 FT

POROSITY = .350000

YELOCITY = 1,50000 FT/D

“ DISPERSION = 105.000 ET2/D

Y DISPERSION = 21.0000 FT2/D

X DISPERSIVITY = 70.0000 FT

Y DISPERSIVITY = 14,0000 FT

DISPERSICN RATIC= 5.00000

MOL. DIFFUSICN = 0.00000 ET2/D

SETARDATION = 1.30000

DECAY GArMMA = 1.000000

DECAY LAMEDA = 0.00000 1/YR

ACCURACY = .100000E+00

MAXIMUM DIVISION= 100

X, Y LOCATION = =00.000 . 12%0.00 ET

SOURCE ARES = [5%0,00 FT2
STHRT VOLUME/ VOLUME SOURCE
TIME AREA RATE FLOW RATE CONCENTR.
(DAYS b] (FT/D ) {FT3/D ) IMG/L bl
0.00000 5,37394 5329.40 100.0000
345.000 4,38540 7S72.34 110,000
43,000 4,13380 44907, 39 120.000
730.000 3.3537) 5205.00 140.9%00
109%.00 3.37871 s204.00 150.000
1541.00 2.78%=2 4527,54 120.000
2190.00 2,32839 4384,00 179,300
2920.00 2.534%7 3134,30 200.200
<01%.00 2.55902 3954.48 2:10.500
7300.00 2.149%7 3331.24 2=0.600

SAMPLE TIME = 2333.39 DarYs

X SCALE L.060006 T »

= : t.00C000 FT »
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=<
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2500 o 2 0 2 G| 0 a 0
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1sp0 @ 0 i El 7 ? 11 12
1230 2 2 -1 5% 4% 49 34 =
1900 G} 9 i 3 4 9 i1 iz
750 2 a ] 0 0 0 ! 1
a0 e 0 g ] b 0 9
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0 G} i} G} g 9 o a 0

WORST APPEOXIMATION = ¢= 5,488
1 SOURCE(S) SHOWN AS "=1".

MASS/ARES
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GROUNDWATER PLUME CALCULATICGN PROGRAM

D.C. KENT, HYDROGEOLOGIST

FRED WI1TZ, PROGRAMMER

GEOLOGY DEPARTMENT, OKLAHOMA STATE UMIVERSITY
FORTRAN VERSION | .0 (1983, Har)

! TO FROMPT FOR ALL REQUIRED PARAMETERS (IPJ,
2 TO LOAD PREVIOUSLY SAVED PARAMETERS (IL),
3 TO BEAD COMMANDS FROM ANOTHER SOURCE (IR),
-1 TO SET OUTPUT PARAMETERS (0):

k£

THREE TITLE LIMES:
Tug

PPOINT
?SOURCES

THICKMNESS FT >3
2110

POROSITY CUMITLESS) ¢
?2.35

VELOCIT {FT/D L8
?1.3

SRID MAP X LOCATIONS (FT Y4
MINIMLE, (M&CTHUMD , CINTERVAL) @
20,2500 ,250

GRID MAP v LOCATIOMNS (FT ¥y
MITMUM, MECTMUM, CTHTERUWL ) ¢
20,2500, 250

=sw% BEGIN SOURCE INFORMATION wea=s
CURFENTLY USING 9 OF 10 TIME STEPS.
9 TO END SOURCE INFORMATION,

1 TO ~DD PGINT SOURCE,

2 TO 00 NON-POINT SOURCE,

-t TO CELETE LAST N TIME STEPS:

21

< LOCATION, Y LOCATIOM (FT yi
7500,1000

S0URCE AREA VETE ]
?1550

1 FOR MASS FLOW RATE {LBM/D b 1
2 FOR MASS/AREA RATE \LB/FT2/70),
3 FOR WOLUME FLOW RATE (FT3/D Ty

AND CONCENTRATION (MG/L Yy
4 FOR VOLUME/AREA RATE (F1/D ),

AMD COMCENTRATION <(ME/L )z
1

TIME, MASS FLOW RATE, (CONCENTRATION):
70,52,100

ENTER 0 TO RETURN TO rwIN SOURCE MEHU;
TIME, MASS FLOW RATE, (CONCENTRATIOND:
?730,52,180

ENTER 0 TO RETURN TO MW™IM SOURCE MENU;
TIME, MASS FLOW RATE, (COMCENTRATION:
?2190,52,170

ENTER 0 TO RETURM TO MAIN SOURCE MEMU;
TIME, MASS FLOW RATE, (CONCENTRATION):
24015,52,210

ENTER 0 TO RETURM TO M&IN SOURCE MENU;
TIME, MASS FLOW RATE, (CONCENTRATIOND :
?7300,352,250

ENTER 0 TO RETURN TOD MAIN SOURCE MENUy
TIME, M&SS FLOW RATE, (CONCENTRATION):
20

CURRENTLY USING S OF 10 TIME BSTEPS.
0 TO EMD SOURCE INFORMATION,

| TO ALD POINT SOURCE,

2 TO »bD MON-POINT SOURCE,

~M TO DELETE LAST N TIME STEFS:

71

¢ LOCATION, ¥ LOCATION <FT ¥
*500.,1750

SOURCE ~REN (FT2 &

21950

1| FOR MASS FLOW PATE wLBM/D L5

2 FOR MASs-AnSa RATE LB/FT2/D) ,
3 FOR VOLUME FLOW RATE <FT3/D s
S0 COMCENTRATION «MG/ L > {5
4 FOR VOLWME AREA RWMTE «FT/D ¥y
WD CONCENTRATION (MG/L )t
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TIME. MASS FLOW PATE, (COMCENTRATION):
?0,32.100

ENTER 0 TO RETURN TO MAIN SOURCE MENU;
TIME, MASS FLOW RATE., (CONCENTRATION):
?730,52,140

ENTER 0 TO RETURN TO MAIN S0URCE MENU:
TIME, MASS FLOW RATE, (COMNCENTRATIOND:
?2190,52,170

ENTER 0 TO RETURN TO ™AIN SOURCE MENU}
TIME, MASS FLOW RATE, (CONCENTRATIONI:
?4015,52,210

ENTER 0 TO RETUSN TO MAIM SOURCE MENU:
TIME, MASS FLOW RATE, (CONCEMNTRATION):
?7300,32,250C

ENTER 0 TO RETURN TO MAIN SOURCE MENU:
TIME, MASS FLOW RATE, (CONCENTRATION):
29

CURRENTLY USING 10 GF 10 TIME STEPS.
0 TO EMD SOURCE INFOPMATION,

! TO &D0D POINT SOURCE.

2 TO ADD NON-FOINT SOURCE,

=N TO DELETE LAST N TIME STEPS:

?=10

ws#3% END SOURCE INFORMATION ssas
=1 FOR STEADY STATE,

SAMPLE TIME L{DAYS 1
T=
RETARCATION (UNITLESS) ¢
71

(= ]

FOR NO DECAY .

FOR DECAY COEFFICIENT, SaMMA (66D,
FOR DECAY LAMBDA <GL2,

FCOR DECAY HALF-LIFE (8T

2

PR TN N

FOR X AMD Y DIZPERSICN (DX, DY),

FOR X AMD Y DISPERSIVITY {@AX, AY:,
FOR < DISPERSIVITY <MD DISPERSIOM RATIO
‘USE DM FOR MOLECULAR DIFFUSICN)

SRR R

X DISPERSION (FTZ/D 3 |
7103

DISPERSION FATIO (UNITLESS):
e

COoM-aND =

IT-c-3

FOR ® DISPERSION ~MD DISPESRSION RATIC (LX,

]

oR)

.

oR)



D6

TWO
POINT
SOURCES
THICKMNESS = 110.000 FT
POROSITY = 3250000
VELOCITY = |,30000 FT/0
X DISPERSION = |05.000 FT2/D
Y DISPERSION = 21,0000 FT2/D
X DISPERSIVITY = 70.0000 FT
Y DISPERSIVITY = 14,0000 _FT
CISPERSION RATIO= S.00000
MOL. DIFFUSION = 0,00000 FT2/0
RETARDATION = | ,000000
DECAY S4MA = |.000000
DECAY LAMEDs = J.00C00 I/7YR
~ACCURACY = _1J00CGCOE+00
MAXIMLM DIVISION= 100
X, ¥ LOCATION = S00.000 " 1000.060 ET
SCOURCE &REA = 15%0.00 FT2
START VOLUME/ VOLUME SOURCE
TIME AREA RATE FLOW RATE CONCENTR.
(DAYS 3 (FT/D 3 (FTa/D 3 (MG/L ]
9.00000 5.37394 8329.60 100.0000
730.000 3.3587! 5206.00 140,000
2190.00 2.82839 43284 ,00 190.000
4015,.00 2,5%%02 3938.48 212.000
7300.0¢C 2.149%7 3331.84 250.000
Xy ¥ LOCATION = 500.000 A 17%0.00 FT
S0URCE =FEA = {5506.00 FT2
3TART UOLUME” JOLLME SOURCE
TIME FLZW 2ATE CONCENTR.,
(DAYS ) (FY/D 3 (MG/L )
3.00000 5329.40 106.0000
730.000 S30s.00 156.200
2170.00 433400 170.000
4015,00 3Fs20.42 2i8.009
7200.00 3331.988 2s0.300
SAMPLE TIME = STEADY STATE
% SCALZ ( {.000080 =T b
Y 3CALE « 1.000000 ET )
CONCENTRATION ¢ t.0co000 MGAL 3
o
¥ ] 250 S00 720 1000 1230 1500 1790
2500 0 0 0 a2 0 5} 2] 0
2250 o 0 0 o ] a i !
2000 g 0 1 3 7 ? 1t 13
1730 2 2 =1 &% 42 40 z< 3l
1500 ] 2] H 3 7 1o 12 14
1230 2 32 1 3 7 e 12 1
1000 o 2 -1 5% 42 =<0 33 N
70 0 [} 1 3 . e 11 13
s00 3 ] 2 0 9 2 1 1
250 0 0 a 2} 0 2 0 2
2 0 ) [t} U} 2 0 a [t}
WORST APFPROXIMATION = +=- 1.04 A

2 SOURCE(S)

COMMAND?E

END OF PLIME PROGRAM,

GOCDEYE.

STOP

SHOWN A5 *-1*.

I1-C-4

MASS/ARES
RATE
(LB/FT2/D)

. 335484E-01
,325483E-101
+335384E-01
+335424E-01
.335434E-401

MASS/ ARES
RATE
CLB/FT2/0)
«33T484E-01
+ 23T48B4E-21
- 335484E-0!
«235484E-01
» 225484E-0!

2000 2250

MASS FLOW
RATE
(LEM/D
52.0000
S2.0000
S2.0000
5z.0000
S2.0000

MASS FLIW
FATE
CLEMAD
52.0000
=2.0000
52.0000
S2.0060

SZ.5000

2500

== b
(] 4L

(=]

)

[y



APPENDIX II-D

NON PQINT SQURCE

IT-D-1



(g ¢ Sl

GROUNMDWATER PLUME CALCULATION PROGRAM

D.C. KENT, HYDROGEOLOGIST

FRED WITZ, PROGRAMMER

GEOLOGY DEPARTMENT, OKLAHOMA STATE UNIVERSITY
FORTRAN WERSION 1.0 (1?83, MAY)

1 TO PROHMPT FOR ALL REQUIRED PARAMETERS (IP),
2 TO LOAD PREVIOUSLY SAVED PARSMETERS (IL),
3 TO READ COMMANDS FROM ANOTHER SOURCE (IR),

-1 TO SET OQUTPUT PARAMETERS (0)1:
71

THREE TITLE LIMES:
MO

PPOINT
?SOURCE

THICKNESS CET )
7110

POROSITY TUNITLESS) &
2.35

VELOCITY CFT/7D by
219

GRID MAP X LOCATIONS (FT b
MIMTMUM, C(MAXIMUMY , ¢ INTERUALD :
20,2500 ,250

GRID MAP ¥ LOCATIUNS <FT by
MINIMUM, MaxIMUF, (INTERVALD @
70,2500 ,250

“xs« QEGIN SOURCE INFORMATION exxs
CURRENTLY USING 0 OF 10 TIME STEPS.
0 TO END SO0URCE INFORMATION,

1 7O ~DD POINT SOURCE,

2 TO ADD MON-POINT SOURCE,

=pl TO RELETE LAST M TIME STEPS:

{ LOCATION MiMIMUM, MaxIMUM oFT 24

23350,800

¥ LOCATION MINIMUM, MAXIMUM (FT ¥
?1000,1300

1 FOR MASS FLOW RATE (LEM/D D,

2 FOR MASS/AREA PATE (LB/FT2700
3 FOR VOLUME FLOW RATE <(FT3/D 25
AMD COMCENTRATION (MG/L ),
4 FOR WOLME-AREA RATE WFT. D 1
AMD CONCENTRATION (MG L ¥
=1

TIME, MASS FLOW RATE, (COMCENTRATIOND:
70,852,200

EMNTER 0 TO RETURN TO MAIN SOURCE MENU;
TIME, MASS FLOW RATE, (CONCENTRATION) :
?730,52,300

ENTER 0 TO RETURMN TO MAIN SOURCE MEMU;
TIME, MASS FLOW RATE, (CONCENTRATION) :
?2170,52,400

ENTER 0 TO RETURN TO MAIN SOURCE MENU;
TIME, MASS FLOW RATE, (CONCENTRATION:
24015,52,425

ENTER 0 TO RETURN TO MAIN SOURCE MEMU;
TIME, MASSE FLOW RATE, (CONCENTRATION):
?7300,52,500

ENTER 0 TO RETURM TO MAIN SOURCE MENU;:
TIME, MASS FLOW RATE, (CONCENTRATION) :
20

CURREMTLY USING S OF 10 TIME STEPS.
0 TO EMD SOURCE INFORMATION,

| TO ADD POINT SOURCE,

2 TO ADD NON-POINT SOURCE,

-N TO DELETE LAST N TIME STEPS:
20

®#%s END SOURCE IMFORMATION =»wx
-1 FOR STEADY STATE.

SAMPLE TIME {LAYS )i

=1

RETARDAT I ON (UNITLESS) ¢

?1

0 FOR MO DECAY,

| FOR DECAY COEFFICIENT, GAMMA (GG),

2 FOR DECAY LAMBDA (6L,

2 FOR DECAY HALF-LIFE (GT)y:

70

Il FOR X AND Y DISPERSION (DX, DY),

2 FOR % DISPERSION AMD DISPERSION RATIOD (DX, DR),
3 FOR X AMND Y DISPERSIVITY (AX, AY),

4 FOR A DISPERSIVITY AND DISPERSION RATIO (AX, DR,

(USE ©M FOR MOLECULAR DIFFUSION) :

22

< DISPERSION (FT2/D yi
7105

DISFERSION RATIO (UNITLESS):
7S



COMMAND 2,06

NON
POINT
SOURCE
THICKNESS = 110.000 FT
PCROSITY = ,3350000
VELOCITY = 1.S0000 FT/D
X DISPERSION = 105.000 FT2/D
Y DISPERSION = 21.0000 ET2/D
X DISPERSIVITY = 70.0000 FT
Y DISPERSIVITY = 14,0000 FT
DISPERSION RATIO= 35.00000
MOL. DIFFUSION = 0.00000 FT2/D
RETARDATION = | .000000
DECAY Gata = 1.000000
DECAY LAMEDA = 0.00000 1/YR
ACCURALCY = ,10000CE+00
MAXIMUM DIVISION= 100
X LOCATION = 3%0.000 TO 800.000 FT
Y LOCATION = 1000,000 T0 1300.00 et
SOURCE AREA = 135000. FT2
START VOLLME/ VOLUME SQURCE
TIME AREA RATE FLOW RATE CONCENTR.
(DATYS b (FT/D b (FT3/D ) (MGrL ]
0.00000 . 208304E-01 414,30 200.500
730.000 « 209649E-01 27748.%3 300.9200
2190.00 -13542852E-01 2082.30 400.300
4g1s.00 .14S178E-01 1959.91 42S.000
7300.00 «1234901E-91 14335.72 S00.000
SAMPLE TIME = STEADY STATE
i SCALE ¢ 1.000000 T )
Y SCALE ¢ 1.000000 FT >
COMCENTRATION ¢ 1.000000C MGsL P
x
b 4 o 250 S00 750 1000 1230 1500 1750
2500 a 0 Q [t} 0 0 0 2
2230 0 0 0 2 0 o o 2
2000 0 o 0 2 0 2 2 0
17 a e 0 2 2 2 e 2
1300 9 g ] H 2 4 = E
1250 3 ! 2 =1 33 30 22 25
1000 9 1 =1 =g 24 23 23 a2
730 2 2 e L H 2 3 <
T00 g 0 0 0 2 0 1} 2
2%0 2 o 1} a e 0 g 2
0 g o 2} 2 2 0 n Q

WORST APPROXIMATION = +- 2,00 =
4 SOURCE(S) SHOWN A8 "=i*,

II-p-3

MASS/ARES
RATE
(LB/FT2/D)
. 385185E-03
. 385155E-03
. 285185E-03
. 385185E-03
. 38518%E-03
2000 2250
] i}
0 0
9 v}
i 1
7 3
= 23
22 20
-] s
o H
Q 8
a 2

MASS FLOW
FATE
{LEM/D
S2.00092
S2.0000
S2.0000
S2.0000
S2.3%%0¢

2500

)






==== TS0 FOREGROUND HARDCOPY ====
DSNAME=U11236C.FPLUME .CNTL

c GROUNDWATER PLUME CALCULATION PROGRAM CO000C 10
C D.C. KENT, HYDROGEOLOGIST, PRINCIPAL INVESTIGATOR 00000020
c FRED WITZ, PROGRAMMER Q0000030
c GEOLOGY DEPARTMENT, OKLAHOMA STATE UNIVERSITY 000C0040
c STILLWATER. OKLAHOMA, 74078 0C0C00s0
c FORTRAN VERSION (SEE VERSION BELOW) 00000060
c TESTED WITH: 00C00070
c MICROSOFT FORTRAN ON KAYPRO II (66 STANDARD) CCo00080
c sss=sssssssssscssssssssssss==ss== DECLARATIONS s=s=ssssssssss=s===00000090
LOGICAL™1 BERR, BATCH,BOP , BOE ,BTSS Q0000100

+ ., 8, BY2 , BYA ., BT4 , BTG , BTG , BT7? ., BIS C0000110
LOGICAL=*1 BET , B . BIP 00000120
INTEGER*4 00000130

1 HHCMD 00000140

* e H . HA ., HAR , HHAX, HHAY 000C0150

+ , HC |, HO , HHDX, HHDY, HHDR, HHDM Q0000160

+ . HE , HF , HG , HHGG, HHGL, HHGT Q000C170

# wHE KL o HIP . HIL , 'HIR 00000180
INTEGER=4 00000180

+ HL , HLX , HLY , HM 00000200

+« , HD , HOD , HOP , HOE , HOT . HOW . HHP 00000210

+ , HQ , HON , HHQE, HHQL, HHQA, HHQT 00000220

+ ., HHOM, HHOR, HHQC, HHQQ, HHOQV 00000230

+ , HR , HHRR, HHRK, HHRD 00000240
INTEGER=4 CC000250

- HS |, HSC , HSL , HSN , HSX , HSY , HHTC , HHTE CC000260C

+ , HU |, HHU |, HHUL, HHUM, HHUT C000027C

+ , HV | HHVV, HHVG, HHVK, HHVT 00C00280

+ ., HHVR, HHVI, HHVD, HHVU 0000028¢C

+ , HXY ., HHXC, HHYC, HHZM, HHOC C00003C0

+ , HHOT 00000310
INTEGER=2 00C0C320

+ H9D , HSDC, HODG, HSDP, HIDQ, HOFF, HSG 00C0033C

+ , HSI , HOIC, HEIG, HEIP, HSIQ, HOTG 00000340

+ . HHC1, HHC2, HHC3 000C0350
INTEGER*4 HHCOM ,HCMD, HE , H7 00000360
INTEGER=4 Jud LT IEIE | 4 COCCO370
DIMENSION BBT(8), HHCOM(381), KKCOM(18), RRCOM(72). Ju(30) 00000380

COMMON /CHAR/ 0Co0C380

+ HHCMD(30) 00000400

& o H , HA | HAR , HHAX (7)) , HHAY (T7) 000C04 10

+ , HC , HD , HHDX (7) , HHDY (7) , HHDR (7) ., HHDM (7) 000C0420

s HE o ME MG . HHGG (7) ., HHGL (7) . HHGT (7) C0o00C430

+ o HE  HI 5 HIP o RIL 5 HIR 00000440

+ L HL . HLX , HEY . PM 00000450

+ . HO , HGOD , HOP , HOE , HOT ., HOW ., HHP (7 00000460

+ , HQ , HON , HHOE (7) , HHOL (7) , HHOGA (7) , HHOT (7) 00000470

+ , HHOGM (7) , HHOR (7) , HHQC (7) , HHCO (7) , HHOV (7) C0000480

+ ., HR . HHRR (7) . HHRK (7) . HHRD (7) 00000480

« L HS , HSC , HSL , HSN , HSX ; HSY , HHTC (7) ., HHTE (7) Q0000500

+ . B ., HHU (7) , HHUL (7)) , HHUM (7)) . HHUT (7) Q00C0S 10

+ ., HV . HHVY (7)) ., HAVG (7)) ., HEVK (7) ., HHVY (7) COo000520

+ , HHVR (7) , HHVI (7) , HHVD (7) , HHVU (7) 0OCO0E30

+ . HXY , HHXC (7) , HHYC (7) , HHZM (7) , HHSC (7) 00000540

+ , HaT (7) 0000550

+ , HSD , HODC, HODG, HSDP, HODQ, HOFF, HSG 00000560

+ , H91 , H9IC, H9IG, HSIP, HIIO, HITG 00000570

+ , HHC1 (18) , HHC2 (18) ., HHC3 (18) 000C0580
COMMON /BIT / 00000520

+ BERR, BATCH CO0CCEe00

+ , BoP , BOE .BTSS 000006 10

+

. BT1 , BT2 , BT3 , BTa , BT5 , BT6 , BT7 , BTS8 00000820



1001
1002
1003
1021
1023
1031
1033
1081

1101

1400
1401

1500

1580
1580

1700

++ %+ % ¥+ +

I R R T S S T S T S S S

L

COMMON /INT / 00000630

LUl , LUM , LUR , LUP , LUE , LUW 00000640

. MCMD COC00650

. KDX , KDY , KG , KLX , KLY , KR CO000660

, KTE , KVG , KVP , KVR , KXC , KYC 00000670

« NQ , NQN , NSL , NSN , NSX , NSY 00000680

. MO C0000680

, KKOX( 10) , KKQM( 10) 00000700
COMMON /REAL/ 000007 10
Ua , UD ., UGL , UGT , ULC 00000720

. UOL , UQA , UQT , UQM , UQR , UQC , UQQ , UQV 00000730

. URK , URD , UTC , UV , UVK , UVT , UVI , UVD , UVU , UZM 00000740

. usc 00000750

., AX , AY , C o Gk BR SIBY 5 BR 5 BN 5 BRT G DYT 00000780

, G g B o BF 82 P . QE . QD 00000770

. R woRES SORP o RD oS00 5 TG G BB 4 BB Pk 0000CT780

. v s UN L M8 NP [ VK O, VKN ,NT , VIN |, VM 00000780

o ¥R, NI vy, W 00000800

. XC , X8C , XGL , XGM , XGI , XD 0C0008 10

o YO MBR , YGE 0 YGM | YGT ; YD . ZM 00000820

» QOXL( 10) , Q@xM( 10) , QQYL( 10) . QQYM( 10) 00000830

. Q0A ( 10) , Q@T ( 10) , @@V ( 10) , @@ ( 10) 00000840

., QQc ( 10) , QGR ( 10) , QQM ( 10) 00000850
EQUIVALENCE (HHCOM{1), H), (KKCOM(1), KDX), (RRCOM(1), UA) COC00BE0D
EQUIVALENCE (BBT(1), BT1) 00000870
DATA NACC, NEXP / 20, 80 / Co000880
DATA MBT, MHCOM, MKCOM, MRCOM, My / 8, 381, 18, 76, 30 / 00000880
DATA BIP /.TRUE./ 00000800
==s=====z===z==z========z=====s====== GLOBAL FORMATS =====s===========Q0000910
FORMAT(1X) 000C0820
FORMAT(’0") 00C00830
FORMAT(’0“/) 00000840
FORMAT( 18A4) Q0000950
FORMAT(5E15.0) 0CC00860
FORMAT(1X, 18A4) 00000370
FORMAT(1X, 5G15.7) 00000280
FORMAT(’ INVALID OR MISSING VALUE.’) 00000280
s==sanscgsSpesesasssssss=san===s= BEGIN EXECUTION sezsasssssassssQ0001000
FORMAT(' GROUNDWATER PLUME CALCULATION PROGRAM’ Q0001010
/ ' D.C. KENT, HYDROGEOLOGIST, PRINCIPAL INVESTIGATOR’ 00001020

/ ' FRED WITZ, PROGRAMMER’ CoC01030

/ * GEOLOGY DEPARTMENT, OKLAHOMA STATE UNIVERSITY’ 00001040

/ ' FORTRAN VERSION 1.1 (1884, JANUARY)' / ) Q0001080
WRITE(LUP, 1101) ©000 1060
GO TO 1500 CC001070
==z=z=s=======z=s=ss==I=s=ss=s=s====s== [NPUT LOOP ==============z======00001080
CONTINUE 00C0 1080
FORMAT( ' COMMAND?') 0C001100
IF(BOP) WRITE(LUP, 1401} 00001110
READ (LUR, 1021) (HHCMD(I), I = 1, 18) 00001120
IF(BOE) CALL PUTH(HHCMD, LUE) 00001130
HHCMC( 18) = H 00001140
==s==s==szsEssz==saszs==ssss==ss== NEXT COMMAND LOOP: POP ========00001150
CONTINUE 00C0 1180
HCMD = HHCMD(1) 00001170
IF(HCMD.EQ.H) GD TC 1400 00001180
DO 1580 1 = 2, MCMD 0CcOC1180
HHCMD(I - 1) = HHCMD(I) 00001200
IF(HHCMD(I).EQ.H) GO TO 1530 00001210
CONTINUE 00001220
HHCMD(MCMD) = H 00001230
CONTINUE 00001240
ESc=sssEssssssssassssssnssssss=a=s RE-EXECUTE LOOP: SIEVE ========00001250
CONTINUE 00001260
IF(BT2) CALL PUTH(HHCMD, LUE) 00001270

IF(BT1) WRITE(LUE,1031) HCMD 00001280



2330

4700

5600

5250

IF(HCMD.EQ. H ) GO TO 1400
IF(HCMD.EGQ. HA ) GO TO 2100
IF(HCMD.EQ.HHAX (1) ) GO TD 2110
IF(HCMD.EQ.HHAY (1) ) GO TO 2120
IF(HCMD.EQ. HAR ) GO TO
IF(HCMD.EQ. HC ) GO TO 2200
IF(HCMD.EQ. HD ) GO TO 2300
IF(HCMD.EQ.HHDX (1) ) GO TD 2310
IF(HCMD.EQ.HHDY (1) ) GO TO 2320
IF(HCMD.EQ.HHDR (1) ) GD TO 2330
IF(HCMD.EQ.HHDM (1) ) GD TO 2340
IF(HCMD.EQ. HE ) GO TO 2400
IF(HCMD.EQ. HG ) GO TO 2500
IF(HCMD.EQ.HHGG (1) ) GO TO 2510
IF(HCMD.EQ.HHGL (1) ) GO TO 2520
IF(HCMD.EQ.HHGT (1) ) GO TO 2530
IF(HCMD.EQ. HH ) GO TO 2600
IF(HCMD.EQ. HI ) GO TO 2700
IF(HCMD .EQ. HIP ) GO TO 2710
IF(HCMD.EQ. HIL ) GO TO 2720
IF(HCMD.EQ. HIR ) GO TO 2730
IF(HCMD.EQ. HL ) GC TO 2800
IF(HCMD.EQ. HLX ) GO TO 2810
IF(HCMD.EQ. HLY ) GO TO 2820
IF(HCMD.EQ. HM ) GO TO
IF(HCMD.EQ. HO ) GO TO 3000
IF(HCMD.EQ. HOD ) GO TO 3010
IF(HCMD.EQ. HOW ) GO TO 3020
IF(HCMD.EQ. HOP ) GO TO 3030
IF(HCMD.EQ. HOE ) GO TO 3040
IF(HCMD.EQ. HOT ) GO TO 3050
IF(HCMD.EQ.HHP (1) ) GO TO 3100
IF(HCMD.EQ. HQ ) GO TGO 23500
IF(HCMD.EQ.HHQE (1) ) GO TO 3810
IF(HCMD .EQ. HQN ) GO TO 3820
IF(HCMD.EQ.HHOM (1) ) GO TO 3800
IF(HCMD.EQ. HR ) GO TO 4100
IF(HCMD.EQ.HHRR (1) ) GO TO 4100
IF(HCMD.EQ. HS ) GO TO 4200
IF(HCMD.EQ. HSC ) GO TO 4210
IF(HCMD.EQ. HSL ) GO TD 4220
IF(HCMD.EQ. HSN ) GO TO 4230
IF(HCMD .EQ. HSX ) GO TO 4240
IF(HCMD.EQ. HSY ) GO TOD 4250
IF(HCMD.EQ.HHTC (1) ) GO TO 4300
IF(HCMD.EQ.HHTE (1) ) GO TO 4400
IF(HCMD.EG. RV ) GO TO 4500
IF(HCMD .EQ.HHVV (1) ) GO TO 4500
IF(HCMD.EQ. HXY ) GO TD 46C0
IF(HCMD.EQ.HHXC (1) ) GO TOD 4610
IF(HCMD.EQ.HHYC (1) ) GO TO 4620
IF(HCMD.EQ.HHZM (1) ) GO TO 4700
IF(HCMD.EQ.HHSC (1) ) GO TO 5100
IF(HCMD.EQ.HHST (1) ) GO TO
IF(HCMD.EQ. HSD ) GO TO 5200
IF(HCMD.EQ. HSDC ) GO TO 5210
IF(HCMD.EQ. HSDG ) GO TO 5220
IF(HCMD.EQ. HSDP ) GO TO 5250
IF(HCMD.EQ. HSDQ ) GO TO 5280
IF(HCMD.EQ. HSFF ) GO TO 5300
IF(HCMD.EQ. HSG ) GO TD 5400
IF(HCMD.EQ. HII ) GD TO 5500
IF(HCMD.EQ. HIIC ) GO TO 5510
IF(HCMD.EQ. HSIG ) GO TO 5520
IF(HCMD.EQ. HSIP ) GO TO
IF(HCMD.EQ. HSIQ ) GO TO 5560

00001280
00001300
00001310
00001320
00001330
00001340
00001350
00001360
00001370
00001380
00001380
00001400
00001410
00001420
00001430
00001440
CcCo001450
00001460
00001470
00001480
00001480
00001500
00001510
CCC01520
C000 1530
00001540
00001550
0C00 1560
00001570
00001580
00001520
Q0001600
00001610
00001620
Q0001630
00001640
00001650
00001660
OCOD16T0
CCOo01880
o0C01680
Q0001700
QCO01710
oCo01720
Coo01730
Q0001740
OC0001750
00001760
00001770
00001780
000017380
00001800
CooC1B10
00001820
OO0C 1830
00001840
OQCC18E0
00001860
0001870
o0oC01880
COo001880
00001900
00001810
Q0001820
00001230
00001840



0o

oo

c

0

IF(HCMD.EQ. HSTG ) GO TO 5820
WRITE(LUP, 1801) HCMD

1801 FORMAT(1X, a4, “?2)

2100

GO TO 1400

Q0001850
00001860
00001870
C0001880

SEEsEEcsEEREssssansnssaznssnssse COMMAND EXITS sas=sss==sa====2=00001990

==s====s==========s======s======== [NPUT AND MISC., ===s==s=========000020C0

CONTINUE

2101 FORMAT(’ 1 FOR X AND Y DISPERSIVITY (AX, AY),’

2110

2120

2200
2201

-+
-

/ * 2 FOR X DISPERSIVITY AND DISPERSION RATIO (AX, DR):°’

AR
IF(BOP) WRITE(LUP, 2101)
CALL GETI(ICMD, 1, 2)
IF(BERR) GO TO 8110
IF(ICMD.EQ.1) CALL PUSH(HHAY(
IF(ICMD.EQ.2) CALL PUSH(HHDR(

= ok
St
—r

GO TO 2110

-------------------------------- AY =mmmm e e - ———
CALL GETR{HHAX, AX, .TRUE.)

IF(BERR) GO TO 8120

KDX = 2

GO TO 1500

-------------------------------- AY m=ccmc e c e mm e ————

CALL GETR(HHAY, AY, .TRUE.)
IF(BERR) GO TO 8120

KDY = 2

GO TO 1500

CONTINUE

FORMAT(’ THREE TITLE LINES:‘/ * ?27)

2202 FORMAT(' ?2')

2300
2301

2310

2320

TR S

IF(BOP) WRITE(LUP, 2201)
READ (LUR, 1021) HHC1
IF(80E) CALL PUTH(HHC1, LUE)
IF(BOP) WRITE(LUP, 2202)
READ (LUR, 1021) HHC2
IF/BOE) CALL PUTHI(HHCZ2, LUE)
IF(BOP) WRITE(LUP, 2202)
READ (LUR, 1021) HHC3
IF(BOE) CALL PUTH(HHC3, LUE)

GO TO 1500
———————————————————————————————— D =0 0R A =—--mmmmmmmmmeo e
CONTINUE
FORMAT(’ 41 FOR X AND Y DISPERSION (DX, DY),’
/ ' 2 FOR X DISPERSION AND DISPERSION RATIO (DX, DR),’
/ * 3 FOR X AND Y DISPERSIVITY (AX, AY),’
/ ' 4 FOR X DISPERSIVITY AND DISPERSION RATIO (AX, BR),'
4 (USE DM FOR MOLECULAR DIFFUSICN):’
AN A

IF(BOP) WRITE(LUP, 23C1)

CALL GETI(ICMD, 1, 4)
IF{BERR) GO TO 8110
IF(ICMD.EQ.1) CALL PUSH(HHDY(
IF(ICMD.EQ.2) CALL PUSH(HHDR(
IF(ICMD.EQ.3) CALL PUSH({HHAY(
IF(ICMD.EQ.4) CALL PUSH(HHDR(

it e | s

GO TO (2310, 2310, 2110, 2110 CMD
-------------------------------- Dx - - -
CALL GETR(HHDX, DX, .TRUE.)

IF(BERR) GO TO 8120

KDX = 1

GO TO 1500

________________________________ DY ====cce-mcmmcccccccceeeaa

CALL GETR(HHDY, DY, .TRUE.)
IF(BERR) GO TO 8120
KDY = 1

00002020
00002030
00002040
00002050
00002060
00002070
00002080
C0002090
00002100
00002110

-=-00002120

00002130
Q0002140
CC002180
00002160

-==00002170

C0002180
00002130
00002200
00002210

==-=00002220

00002230
00002240
00002250
c0CcCc2280
00002270
00002280
00002220
C0002300
00002310
00002320
00002330
00002340
00C02350
000C2360
00002370
0C002380
Co002380
C0002400
00002410
coe02420
C0002430
00Ccc2440C
00002450
0000246C
00002470
C00C2480
00002480
00002500
00002510
00002820
00002530
00002540
00002580
00002560
00002570
Q0C02580
00002580
00002800



GO TO 1500
[ DR === m e mmm e e
233C CALL GETR(HHDR. DR, .TRUE.)
IF(BERR) GO TO B120
KDY = 3
GO TO 1500
€ e e DM =-=mmm e mm e e e
2340 CALL GETR(HHDM, DM, .TRUE.)
IF(BERR) GO TO 8120
GO TO 1500
€ = mmmmemmmememmmmmececeemmm—— e R L
2400 CONTINUE
2401 FORMAT(’ END OF PLUME PROGRAM. ')
2402 FORMAT(‘’ GOODBYE.')
WRITE(LUE, 2401)
WRITE(LUP, 2402)
STOP
[ et G ————mmmmm e
2500 CONTINUE
2501 FORMAT(’ © FOR NO DECAY,’
B / ' 1 FOR DECAY COEFFICIENT, GAMMA (GG),
+ / ' 2 FDR DECAY LAMBDA (GL),°’
* / ' 3 FOR DECAY HALF-LIFE (GT):’
+ o oy
IF(BOP) WRITE(LUP, 2501)
CALL GETI(ICMD, O, 3)
IF(BERR) GD TO 8110
ICMD = ICMD + 1
GO TO (2505, 2510, 2520, 2530), ICMD
2505 6 = 1.0
KG = 1
GO TO 1500
o GG —=—===—mmmmmmeem—mme e
2510 CALL GETR(HHGG, XC, .FALSE.)
IF(XC.LT.1.0) GO TO 8120
G = XC
KG = 9§
GO TGO 1500
€ e GL ====—m—mmmmcmmm e e
2520 CALL GETR(HHGL, XC, .FALSE.)
IF(XC.LT.0.C) GO TO 8120
GL = XC
KG = 2
GO TO 1500
£ eemmmm e GT =m=mmmmmmm e e m e
2530 CALL GETR(HHGT, GT, .TRUE.)
IF(BERR) GO TO B120
GL = 1.0
KG = 3
GO0 TD 1500
£ e e H == m e e
2800 CONTINUE
2801 FORMAT(
- ¢ INPUT: QUTPUT : /
«/ ' C GCASE TITLE I INPUT PARAM.’
+/ * M THICKNESS .D ALL PARAM.’
+/ * P POROSITY .C SINGLE'
+/ ' V¥ VELDCITY .G GRID MAP’
+/ ' D DISPERSION FF PAGE PRINT’
«/ ' A ISPERSIVITY'
+/ * R RETARDATION SPECIAL:’
+/ ' G DECAY H HELP’
+/ ' @ SOURCE E EXIT’
+/ * T SAMPLE TIME I INPUT’
+/ * TE STEADY STATE 0 OuTPUT/

+/

XY SINGLE X,Y’

00002610
00002620
00002830
00002640
00002650
00002680
COC02670
00002680
00002680
00002700
000027 10
00002720
00002730
00002740
00002750
00002780
00002770
00002780
00002780
00002800
000028 10
00002820
00002820
00002840
00002850
000028&0
00002870
00002880
00002890
00002800
00002910
00002820
00002830
00002840
00002850
00002860
0002870
00002880
00002980
000030C0
CO003010
00C03020
0C0C3030
C0C03240
C0003050
000030R0
00003070
00003080
00003080
00003100
00003110
00003120
00003130
oogez2140
00003150
00003160
00003170
00003180
Co003190
00003200
00003210
00003220
00003230
00003240
©C003250
00003260



+/ ' L GRID LIMITS’ 00003270

+/ * S GRID SCALES’) 00003280
WRITE(LUP, 2601) 00003280

GD TO 1500 00003300

€ e I mmmmmm e 00003310
2700 CONTINUE 00003320
2701 FORMAT( / * 1 TO PROMPT FOR ALL REQUIRED PARAMETERS (IP),” 00003330
- / * 2 TO LDAD PREVIOUSLY SAVED PARAMETERS (IL).” 00003340

+ / ' 3 TO READ ALL INPUT FROM ANOTHER SOURCE (IR),’ 00003350

- / ' =1 TO SET OUTPUT PARAMETERS (0):° 00003360

2 Y il 00003370
IF(BOP) WRITE(LUP, 2701) 00003380

CALL GETI(ICMD, -1, 3) 00003390
IF(BERR) GO TO 8110 00003400
IF(ICMD.EQ. ©) GO TO 8110 00003410
IF(ICMD.EQ. 1) GO TO 2710 00003420
IF(ICMD.EQ. 2) GO TO 2720 00003430
IF(ICMD.EQ. 3) HCMD = HIR 00003440
IF(ICMD.EQ.-1) HCMD = HO 00003450

CALL PUSH(HI) 00003480

GO TO 1700 00003470

C mmmmemm e IP —mmmmmm e 00003480
c (LAST COMMAND MUST RESET BIF) 00003490
2710 BIP = .TRUE. 00003500
KLX = © 00003510

KLY = O Q0003520

KXC = © 00003530

KYC = O 00003540

NG =0 00003550

CALL PUSH(HD) 00003560

CALL PUSH(HG) 00003570

CALL PUSH(HR) 00003580

CALL PUSH(HHTC(1) ) 000023580

CALL PUSH(HQ) 00003600

CALL PUSH(HL) 00003610

CALL PUSH(HV) 00003620

CALL PUSH(HHP (1) ) C0C03630

CALL PUSH(HHZM(1) ) 00003640

HCMD = HC 00003650

GC TO 1700 00003660

L e IL ——mmmmmmm e m e e e 00003670
2720 CONTINUE 00003680
2721 FORMAT (Y LOAD EILE UNIT (9, 3135 ¢ T84, I3, f)ard 220 00CC3680
WRITE(LUP, 2721) LUL, LUM 00C023700

CALL GETI(LU. LUL, LUM) C0003710
IF(BERR) GO TO 8120 00003720

READ (LU) I, IX, IY, IO 00C03730

IF( I .NE.MHCOM 00003740

+ .OR. IX.NE.MKCOM 00003750

+ LOR. IY.NE.MRCOM 00003760

- .OR. IQ.NE.MQ 00003770

- ) GO TO 8120 00003780
READ (LU) HHCOM 00003780

READ (LU) KKCOM, KKOX, KKQM 00003800

READ (LU) RRCOM 00003810

READ (LU) QOXL, QOXM, QOYL, OQYM 00003820

* , @QCA , QOT , QQV , QO 00003830

* , QQC , QOR , QOM 00003840
ENDFILE LU 00003850

BIP = _FALSE. 00003860

GO TO 1500 00003870

o IR =mmmmm e e e 00003880
2730 CONTINUE 00003880
2731 FORMAT(* INPUT UNIT (1 TO4, 13, ’):'/ + 2°) 00003800
IF(BOP) WRITE(LUP, 2731) LUM 000032310

CALL GETI(LU, 1, LUM) 0C002820



c

c
C

c

c

c

2800

2810

IF(BERR) GO TO 8120

LUR = LU
GO TO 1500

-------------------------------- L -
CALL PUSH(HLY )

GO TO 2810

________________________________ LY =cemccccccccccccccen——
CONT INUE

2811 FORMAT(’ GRID MAP X LOCATIONS (°,2a4,7),’

-+
+

2820

2821 FORMAT(‘ GRID MAP Y LOCATIONS (’,2A4,'

+
+

3C00
3001

4 FF

3010

3011

3020
3021

3030

FORMAT(*

/ * MINIMUM, (MAXIMUM), (INTERVAL):"
/4?!)
IF(BOP) WRITE(LUP, 2811) HHXC(8), HHXC(7)
READ (LUR, 1023) XGL, XGM, XGI
IF(BOE) WRITE(LUE, 1033) XGL, XGM, XGI
KLX = 0O
IF(XGM.LE.XGL .AND. XGI.LE.C.0) GO TO 8120
KLX = 1
GO TO 1500

CONTINUE

‘

~

/ 7 MINIMUM, MAXIMUM, (INTERVAL):
A b
IF(BOP) WRITE(LUP, 2B21) HHYC(8&), HHYC(T)
READ (LUR, 1023) YGL, YGM, YGI
IF(BOE) WRITE(LUE, 1033) YGL, YGM, YGI
KLY = 1
GO TO 1500

CONTINUE

1 TO DUMP ALL PARAMETERS TOD DISK (OD),”

2 TO SET LOCATION FOR WRITING RESULTS (ow),’
3 TO SET PROMPTING (OP),*

/ * 4 TO SET ECHO (DE), "’

/ ' 5 TO SET TRACE (QT),~’
AL 2%

IF(BOP) WRITE(LUP, 3001)

CALL GETI(ICMD, 1, 5)

IF(BERR) GO TO 8110

GO TO (3010, 3020, 3030, 3040, 3050), ICMD

/ i
/

-------------------------------- UD - —————

CONTINUE
IF(BIP) GO TO 8110

FORMAT(’ DUMP FILE UNIT (‘, I3, " TO’, I3, *“}:*/ ' 2')

WRITE(LUP, 3011) LUL, LUM
CALL GETI(LU, LUL, LUM)
IF(BERR) GC TO 28120
WRITE(LU) MHCOM, MKCOM, MRCOM, MQ
WRITE(LU) HHCOM
WRITE(LU) KKCOM, KKQX, KKQM
WRITE(LU) RRCOM
WRITE(LU) QGXL, QOXM, QQYL, QQYM
, QQA , QQT , QOQV , QQ
, QQC , QOR , QQM
ENDFILE LU
GO TO 1500

CONTINUE

FORMAT(’ 1 TD’ I3, ‘ TO SET RESULTS UNIT:’/ 7 2’)

IF(BOP) WRITE(LUP, 3021) LUM
CALL GETI(LU, 1, LUM)
IF(BERR) GO TO 8120

Luw = LU

GO0 TO 1500

CONT INUE

00003830
00003840
00003850
00003860
00003870
00003880
00003880
00004000
00004010
00004020
00004030
00004040
Q0004050
00004060
00004070
00004080
00004080
00004100
00004110
00004120
00004130
0C004 140
00004 150
00004 160
Q0004170
C00C4 180
00004 180
00004200
00004210
00004220
00004230
00004240
00004250
00C04260
00004270
00004280
00004290
0000430C
00004310
00004320
00004330
QCC04340
00004350
000C4360
00004370
00004380
00004380
00004400
00004410
00004420
C0004430
OCo04440
00004450
Co004460
00004470
00004480

—————— 00004490

00004500
00004510
00004520
00004530
00004540
00004550
©C004560
O0004570
00004580



3031 FORMAT(’ =1 FOR NO PROMPTING, ' 00004580

+ / ' O FOR PROMPTING, ' 00004600

+* /' 1 T0’ I3, * TO SET PROMPTING UNIT:*/ * 27/) 00004810
IF(BOP) WRITE(LUP, 3031) LUM 0C004620

CALL GETI(LU, =1, LUM) 00004630
IF(BERR) GO TC 8120 000048640

BOP = LU.GE.O 00004650
IF(LU.GT.O) LUP = LU 00C04660

GO TO 1500 00004670

G I eesamaaaaeaaee e e e oy Q& s—=raaceasas e Tar kst e 00004680
3040 CONTINUE 00004680
3041 FORMAT(’ -1 FDR NO ECHO, ' 00C04700
+ / ‘ O FOR ECHO,* 00004710

W J Y 1 Tor T3, Y TOUSET ECHO UNIT: /[ 4 2%) 00004720
IF(BOP) WRITE(LUP, 3041) LUM 00004730

CALL GETI(LU, =1, LUM) 00004740
IF(BERR) GO TO 8120 0004750

BOE = LU.GE.O 00004760
IF(LU.GT.O) LUE = LU Q0004770

GO TO 1500 00004780

C Emmmmes s R e s e e—a B = s mess s s e AR S s e Q0004730
3050 CONTINUE 00004800
3051 FORMAT(’ + FOR TRACE, - FOR NO TRACE:'’ 00004810
+ / ' 1 FOR COMMAND TRACE, * 00004820

* / * 2 FOR STACK TRACE, ’ 00004830

+ / ‘ 5 FOR CALCULATION TRACE:’/ ' 27) 0C004840
IF(BOP) WRITE(LUP, 3051) 00C04850

CALL GETI(ICMD, -MBT, MEBT) 00004860
IF(BERR) GO TO 8120 COC04870

LU = IABS(ICMD) O0C04880
IF(LU.NE. O) BBT(LU) = ICMD,.GT.O 0ooco489C

GD TO 1500 CoCC4800

C  i=messeaeaw B R SR ST e e s e sk e s R e e s St o 00004210
3100 CALL GETR(HHP , XC, .TRUE.) 00C04320
IF(BERR) GO TO 8120 coo04330
IF(XC.GT.1.) GO TO 8120 QCop4s4a0

P = XC 00C04950

GO TO 1500 0004980

[} ESSSSSSSESSSISSEISSISSEEssssssns () sszasasssssEssesssasasssseass=Q0004870
3500 CONTINUE 00004980
3511 FORMAT(’ CURRENTLY USING’, 14, * OF’, 14, * TIME STEPS.’ 0o0C04980
£ /* © TO END SOURCE INFORMATION, * C00C5CC0

+ /' 1 TD ADD POINT SOURCE, ' 00005010

% 7 i 2 TO ADD NON-POINT SOURCE,’ 00005020

* /' =N TO DELETE LAST N TIME STEPS:’ 00005030

* VA T C0005040
3512 FORMAT(’ ==== BEGIN SOURCE INFORMATION =*=»/) 00005050
3513 FORMAT(’ ==== END SOURCE INFORMATION ====') 00005060
WRITE(LUP, 3512) 00005070

3510 IF(BOP) WRITE(LUP, 3511) NQ, MQ CCCO5C80
CALL GETI(ICMD, O, 0) CO005C380
IF(ICMD.LT.0) GD TO 3520 00005100
IF(ICMD.EQ.1) GO TO 3530 o00C5110
IF(ICMD.EQ.2) GO TO 3540 00005120

IF(NQ@ .LE.O) GO TO 3780 OCC05130
IF(ICMD.EQ.O) GO TD 3515 OC0CS 140

GO TDO 3790 00005150

3515 WRITE(LUP, 3513) 00005160
GO TO 1300 00005170

G| e i ooy e e O o 8 e e REDUCE secrmresases v i fwe 0OCcCo0s5180
3520 NG = MAXO(NQ + ICMD, Q) 00005130
GO TO 38510 000C52C0

C = ShassrssshwrmeaeAsasssnessmaan e PRINT cer=ssroacasanesmcsnensns 0005210
3530 IF(NQ.GE.MQ) GO TO 37899 00005220
3531 FORMAT(’ X LOCATION, Y LOCATION (’, 244, 7):*/ *+ 27) 00008230

IF(BOP) WRITE(LUP, 3531) HHCL(8), HHQL(7) 00005240



c
3540

READ (LUR, 1023) OXL, QYL

IF(BOE) WRITE(LUE, 1033) QXL, QYL
CALL GETR(HHQA, QA, .FALSE.)
IF(QA.LT.0.) GO TO 3780

KQX = 1

QXM = QXL

QYM = QYL

GO TO 3600

.................. smmacaensnnnse NON=POINT =-———————ccaa————

IF(NQ.GE.MQ) GD TO 3798

3541 FORMAT(’ X LOCATION MINIMUM, MAXIMUM (‘, 2a&, “):*/ * ?2*)

IF(BOP) WRITE(LUP, 3541) HHQL(S), HHOL(T)
READ (LUR, 1023) QXL, QXM

IF(BOE) WRITE(LUE, 1033) QXL, QXM
IF(QXM.LE.QXL) GO TC 3730

3542 FORMAT(’ Y LOCATION MINIMUM, MAXIMUM (', 244, “):7/ ' 2')

c
36C0

3601 FORMAT(* 1 FOR MASS FLOW RATE

+ % b

+ +

3700

3710
3711

3715

3720

IF(BOP) WRITE(LUP, 3542) HHOL(6), HHOL(7)
READ (LUR, 1023) QYL. QYM

IF(BOE) WRITE(LUE, 1033) QYM, QYM
IF(QYM.LE.QYL) GO TO 3780

KQX = 2

OA = (OXM - OXL)=(QYM - QYL)™UQL*UQL/UQA

------ mmememmmmmesmeecc——-----o- TIME AND RATE ----==-=---=---

CONTINUE
(7. 244,
‘ 2 FOR MASS/AREA RATE (*. 2A4,
3 FOR VOLUME FLOW RATE (‘. 2A4,
AND CONCENTRATION (°, 2A4,

(’l

TR

4 FOR VOLUME/AREA RATE 2A4, :'
AND CONCENTRATION 244, $

e S e

’ ?¢)
IF(BOP) WRITE(LUP, 3801)

HHOM(G), HHOM(7), HHQR(&), HHQR(7)
. HHRQ(8), HHOQ(7), HHQC(E), HHQC(7)
., HHOV(6), HHQV(7), HHOC(8), HHQC(7)
CALL GETI(KOM, 1, 4)
IF(BERR) GO TO 3790
QTC = =-4E20

CAU = QA=UQA

Qv = 0.0

Q = 0.0

eC = 0.0

QR = 0.0

CONTINUE

GO TO (3710, 3720, 3730, 3740), KOM
CONTINUE

FORMAT(’ TIME, MASS FLOW RATE., (CONCENTRATION):'/ ¢ 2°)

IF(BOP) WRITE(LUP, 3711)

READ (LUR, 1023) 0T, OM, OC

IF(BOE) WRITE(LUE, 1033) QT., QM. OC
o = 0.

IF(QC.GT.0.0) @ = QM=uQM/(QC=uGgC )
IF(QA.LE.O.0) GC TO 3715

QR = OM=UQM/(QaU =UQR)

QV = Q /(oAU =UQv)

Q =0 /ucQ

GO TO 3760

CONTINUE

IF(QA.LE.C.0) GO TO 3780

3721 FORMAT(* TIME, MASS/AREA RATE, (CONCENTRATION):*/ * 27)

IF(BOP) WRITE(LUP, 3721)

READ (LUR, 1023) @T, QR, QC

IF(BOE) WRITE(LUE, 1033) QT, QR, QC
QM = QR*UQR=0AU

IF(OC.LE.0.0) GO TO 3725

g =0OM /(QC=UQC=uQQ)

00005250
00005260
00005270
00005280
00005230
00005300
00005310
00005320
00005330
00005340
00005350
00005380
00005370
Q0005380
00005380
00005400
00005410
00005420
00005430
00005440
00005450
00005480
00005470
00005480
00005490
000C5500
00005510
00005520
00005530
00005540
00005550
00005560
00005570
00005580
©C005590
00005600
00C056 10
0CO05620
00005630
00005640
00005650
CO005660
00005670
00005680
00005680
CO00ST00
00005710
000025720
00005730
00005740
00005750
00005760
CC00S7T70
0C0C5780
C0005790
00005800
00005810
00005820
COO05830
00005840
00005850
Q0005860
00005870
00005880
00005880
00005300



(8]

~
b

C

c

QV = Q@ *=uQQ/(0AuU =UgQv) C0o008810

G0 TO 3750 C0005820

3725 Q =0, 00005830
QV = 0. CO005940

GO TO 3750 00005250

3730 CONTINUE CO00S5860
3731 FORMAT(’ TIME, VOLUME FLOW RATE, CONCENTRATION:'/ ' ?') 0Cc005870
IF(BOP) WRITE(LUP, 3731) 00005880

READ (LUR. 1023) 0T, @, QC 00005990
IF(BDE) WRITE(LUE, 1033) QT, Q. QC CCo06000

oM = Q *UQQ=QC*uQcC 0C006010
IF(QA.LE.0.0) GO TO 3750 00006020

QR = QM / (0AU *UGR) 00006030

QV = Q *UQQ/(0auU *uQv) 00006040

GO TO 3750 C0006050

3740 CONTINUE C0006060
IF(QA.LE.O0.0) GO TO 3780 00006070

3741 FORMAT(’ TIME, VOLUME/AREA RATE, CONCENTRATION:'/ * 27) 00008080
IF(BOP) WRITE(LUP, 3741) C0o0060390

READ (LUR, 1023) QT, QVv, QC 00006 100
IF(BDE) WRITE(LUE, 1033) QT, QV, QC 00006110

Q = Qv=UuQV=QAU /uUQQ 00006120

QR = QV*UQV=QC=uQcC 00C0E 130

oM = QR =QAU CO00E 140

QR = QR/UQR 00006 150

3750 CONTINUE Q0006 160
oM = QM/UQM 0000Ee 170

3760 CONTINUE C0006180
IF(QT.LE.QTO) GO TO 3510 00006180
IF(QM.LT.0.) GO TO 3780 00006200
IF(QC.LT.0.) GO TO 3780 00006210
IF(NQ.GE.MQ) GO TO 3790 00006220

NQ = NQ + 1 00C06230
KKOX(NQ) = KOX 00006240
KKQM(NQ) = KQM 00006250
QOXL(NQ) = QXL 00006260
QOXMINGQ) = QXM oceoez270o
QQYL(NQ) = QYL 00C0N6280
QQYM(NG) = QYM 00006280

QT (NQ) = QT 00006300

QOA (NQ) = QA 000062310

QQV (NQ) = Qv 00006320

QR (NQ) = Q 00006330

Qoc (NQ) = QC 00006340

QOR (NQ) = QR 00006350

QOM (NQ) = oM 00006360

QTC = QT 0o0Cc0s370

KOX = ISIGN(KQX, -1) 00006380

ICMD = MIN1(QTQO, 0.0) 00006390

3771 FORMAT(1X, ENTER’, IS, * TO RETURN TO MAIN SOURCE MENU; ‘) C0C0e400
IF(BOP) WRITE(LUP, 3771) ICMD 000064 1C

GO TO 3700 00006420
-------------------------------- ERRDRS ‘So=sese—ssnre e s mis s a = =L0000 S 30k

378C WRITE(LUP, 1081) 00C06440
3799 IF(BATCH) GO TO 1400 Q0006450
GO TO 3510 cOC0e460
ZESCSESSESSESEEzzassnssases=ss=ss (f =s=s=sssssasszszsascsasmsass=000068470

3810 CALL GETR(HHQE, QE, .TRUE.) C0006480
IF(BERR) GO TO 8120 00006490

GO TO 1500 00006500
-------------------------------- QN === mm e e -~ -000065 10

3820 CONTINUE Q0006520
3821 FORMAT('’ MAXIMUM NUMBER OF SUBAREAS PER SQURCE:’ 00C06530
+ Ff SR 00008540
IF(BOP) WRITE(LUP, 3821) 00006550

CALL GETI(ICMD, O. O) 0C006560



L

c
c
c
c
c
c
c
c
c
c
c
C
c

c

(o}

IF(ICMD.LE.C) GO TC 8120 CCO0BE70

NON = ICMD COCOES80

GO TO 1500 00006580
EESESETECEISCNscCEcsEzazasszsesss QM sSssssss==s=sssssssssmesxs==a=Q0006600

320C CONTINUE 00006610
39C1 FORMAT( 000068620
i X X START MASS ! 00006630

+/’ LINE LOCATION LOCATION TIME FLOW RATE’ 00006640

+/ 86X, 4(' (', 2A4, *) ') ) 00006650
3802 FORMAT(1X, I4, 1X, 4G12.8) 00006660
LU = LUW 00006670
IF(.NOT. BOP) GO TO 3920 00006680

LU = LUP 00006680

3910 WRITE(LU. 3901) HHOL(8). HHQL(7). HHOL(8). HHOL(7) 00008700
+ , HHOT(8), HHQT(7), HHOM(&), HHQM(T) 000068710

DO 3919 IQ = 1, NQ 00C0E720
WRITE(LU, 3902) IQ, QOXL(IQ), Q@YL(IQ), QGT(IQ), QQM(IQ) 00006730

3818 CONTINUE 0C00ET40
3920 CONTINUE 00006750
3921 FORMAT(’ -1 TO LIST FLOW RATES,’ 00006760
* / ¢/ © TO END OM,’ 00006770

+ / * TIME STEP (LINE) NUMBER TO CHANGE FLOW RATE:’ c0006780

* [0 7h) ©0006790
IF(BOP) WRITE(LUP, 3821) 00006800

CALL GETI(ICMD, -1, NQ) 00006810
IF(BERR) GO TO 3880 00006820
IF(ICMD) 3810, 1500, 3950 OC00&GB30
IF(ICMD) 3830, 1500, 3850 Cco006840

3830 CALL PUSH(HCMD) 00006850
HCMD = H9IQ 00006860

GO TO 1700 OOC0EBT70

3950 CALL GETR(HHOM, QM, .FALSE.) 0C00E8B80
IF(QM.LT.0.) GO TO 3990 coooe8so
KKQM(ICMD) = 1 00006800

QQM (ICMD) = QM cCco0eS 10

QQR (ICMD) = O. 000068920

Q0 (IcMD) = 0. 00006830

QQVv (ICMD) = 0. 000CeSs40

GO TO 3820 00006950
-------------------------------- ERRDRS: ====s=meemccsnac o= =m == ODROSOED

3980 WRITE(LUP, 1081) 0CcCoEe870
IF(BATCH) GC TC 1400 00006880

GC TO 382C 00006230
ESSESESENEEREaSEERTsSSETEARssEsSs R Sssossssssssssasssssscssx=2e=00007000

4100 CALL GETR(HHRR, XC, .FALSE.) 00007010
IF(XC.LT.1.0) GD TO B120 Q0007020

R = XC 00007030

GO TO 15C0 00007040
SEEASRASSEEETRRSSTSSSESASITSSEsSs R S=ssssmsspsssaceasmasasse=2=w00007050

4200 CONTINUE C0C07060
4201 FORMAT(’ GRID MAP SCALE PARAMETERS:* 00007070
+ / * 1 TO SET CONCENTRATION/STEADY STATE SCALE (SC), 00007080

* 2% T SET RINE (SIZE (SE) 00007080

¥ / 7 3 TO SET NODES PER LINE (SN),~ 00007 100

+ / ' 4 TO SET X SPACING (Sx), oC007110

+ / 7 5 TO SET Y SPACING (SY):’ CO00T 120

+ AN | 00007130
IF(BOP) WRITE(LUP, 4201) Q0007140

CALL GETI(ICMD, 1, 5) 00007150
IF(BERR) GO TO 8110 C0007 160

GO TO (4210, 4220, 4230, 4240, 4250), ICMD Qo007 170
-------------------------------- e e T e BB Y T

4210 CONTINUE 00007180
4211 FORMAT(’ GRID MAP MULTIPLIER:'/ * 77) 00007200
IF(BOP) WRITE(LUP, 4241) C0007210

READ (LUR, 1023) XC 00007220



4220
4221

4230
4231

4240
4241

4250
4251

4300
4301

4400

4426
4428

4445
4448

4448

44835

IF(BOE) WRITE(LUE, 1033) XC

0C007230

IF(XC.LE.0.0) GO TO B120 00007240
SC = 1.0/XC 00007250
GO TO 1500 C0007280
———————————————————————————————— SL ====mmmemmmemmeem e oo oo e --0C007270
CONTINUE 00007280
FORMAT(’ GRID MAP LINE SIZE (40-255 CHARACTERS/LINE):’/ * ?27) 00007280
IF(BOP) WRITE(LUP, 4221) 00007300
CALL GETI(ICMC, 40, 255) 00007210
IF(BERR) GO TO B120 00007320
NSL = ICMD 00007330
GO TO 1500 00007340
------------- PR M Mo i | S T o e o s et e e NN )
CONTINUE 00007360
FORMAT (' GRID MAP NODES PER LINE (O FOR FULL LINE):‘/ * 2') 00007370
IF(BOP) WRITE(LUP, 4231) 00007380
CALL GETI(NSN, C, 0) 00007330
GO TO 1500 CoC00T7400
-------------------------------- SX reesssssmmaansrses—nn=aeswe=0000F1 0
CONTINUE 00007420
FORMAT(’ GRID MAP X SPACING (3 TO 6 CHARACTERS/NODE):‘/ ’ 2') 00007430
IF(BOP) WRITE(LUP, 4241) 00007440
CALL GETI(ICMD, 3, &) Co007450
IF(BERR) GD TO B120 00007460
NSX = ICMD 00007470
GO TO 180C 00007480
———————————————————————————————— SY ====mmmmmmmemmeee e eee—=-00007480
CONTINUE 0C007500
FORMAT(* GRID MAP Y SPACING (1 TO 4 LINES/NODE):*/ ’* 2’) 00007510
IF(BOP) WRITE(LUP, 4251) 00007520
CALL GETI(ICMD, 1, 4) 00007530
IF(BERR) GO TO 8120 Q0007540
NSY = ICMD 00007550
GO TO 1500 Q0007860
———————————————————————————————— i SRSt e M e e b e e e s mo = OO T SO
CONTINUE Cco0C7580
FORMAT(’ -1 FOR STEADY STATE,’) 00007580
IF(BOP) WRITE(LUP, 4301) 0CCOT76G0
CALL GETR(HHTC, TC. .FALSE.) o0Cc076 10
B2IP = JFALSE. 00007620
GO TO 1500 0CO076830
SEESESs=ISSISSSsSaIIsss=sIssssaszs TE =sssascasssssssssessss=s=ss==00007640
CALL GETR{HHTE., XC, .TRUE.) 00007650
IF(BERR) GO TO 8120 00007660
IF(XC .GT. 100.) GO TO 8120 0Q2C7670
KTE = 1 00C0O7680
¥C = XC/50. COC076S0
PO = 0. 00007700
P2 = PO GO0O7710
IF(ERFC(PO) - YC) 4425, 4480, 4426 Q0007720
PO = o=y, 00C07730
GO TO 4429 00007740
PO = 1. 00007750
CONTINUE 00007760
DO 24448 1 = 1, NEXP 00007770
IF((ERFC(PO) - YC)=PO) 4333, 4480, 4445 cooe7780

P2 = PO 00007780
PQ = PO * 2, 00007800
CONTINUE oCceo7810
GD TO a120 00007820
P1 = AMIN1(PO,P2) Cc0007830
P2 = AMAX1(PO,P2) 00007840
DO 4468 I = 1, NACC 20007850
PO = (P1 + P2)/2.0 00007860
IF(ERFC(PO) - YC) 4465, 4480, 4466 00007870

P2 = PO CCLo07880



44686
4487
4468

4480

4500

4600

4610

4820

4700

5001
5100

5101
5102

5110

GO TO 4467 00007880

P1 = PO 00007800
CONTINUE Co007810
CONTINUE 00007820

PO = (Pt # P2)/2.0 00007930
CONTINUE 00007840
TE = XC 00007850
TPHI = PO 00007860
GO TO 1500 00007870
=s=s==ss=sssS======sSs=s=sssss=ssss=s |/ szsssssssssssssszsssssssss===00007980
CALL GETR(HHVV, V , .TRUE.) 00007880
IF(BERR) GO TO 8120 000080C0O
GO TO 1500 00008010
-------------------------------- Y s vy e e e s et e = SOOI G )
CALL PUSH(HHYC(1)) 00008030
HCMD = HHXC(1) cC0o08040
GO TO 1700 00008050
-------------------------------- R EEREESRER RS E e e e e s s OO 00
CONTINUE 0C008070
CALL GETR(HHXC, XSC, .FALSE.) 00008080
KXC = 1 CCOC8020
GO TO 1500 00008 100
-------------------------------- Yl s s p e N S e = S OUDIEHOR I 0
CONTINUE oCco08120
CALL GETR(HHYC, YSC, .FALSE.) 0CC08130
KYC = 1 00008 140
GO TO 1500 00008 150
———————————————————————————————— | SRS el i o e s b RGN B
CALL GETR(HHZM, ZM, .TRUE.) C0C08170
IF(BERR) GO TO 8120 coco8 180
GO TO 1500 0CC08 180
=======ss===s=====s=z======z==z====z==== JUTPUT COMMANDS ===============Q0Q08200
FORMAT(‘ SAMPLE TIME = STEADY STATE’) Q0008210
———————————————————————————————— e e S e S ODIONI 20
CONTINUE 0Cc008230
FORMAT( 18X, ' +-‘, G89.3, 1X, 2A4) ocoooe240
FORMAT(‘ SAMPLE LOCATION WITHIN SOURCE.') 00CCc8250
IF(KXC.NE.Q .AND. KYC.NE.Q) GO TO 5110 CC008260
IF(BATCH) GO TO 8120 OO00E270
CALL PUSH(HHEC(1)) 00008280
IF(KYC.EQ.0) CALL PUSH(HHYC(1)) 00008280
IF(KXC.EQ.0Q) CALL PUSH(HHXC(1)) ooCo0o8300
GO TO 1500 cOoCco8310
CONTINUE oC008320
CALL SETUP 00008330
XC = X8C 00008340
YC = Y8C 00008350
B = TC.GE.OQ.O 00008380
IF(B) CALL PUTR(HHTC, TC) O0008370
IF(.NOT.B) WRITE(LUW, 5001) 00008380
CALL PUTR(HHXC, XC) 00008380
CALL PUTR(HHYC, YC) 00008400
CALL CALC c0008410
IF(.NOT.BERR) CALL PUTR(HHSC, C ) 00008420
IF(CE.GT.C.0) WRITE(LUW, 5101) CE , HH9C(&), HHSC(7) CO008430
IF(BERR ) WRITE(LUW, 5102) 00008440
WRITE(LUW, 1001) 20008450
GO TO 1500 jolejolo]-T1:10)
———————————————————————————————— QB T e ST S s e T s
CALL PUSH(HESDQ) O0C0B480
HCMD = HSDP 00008480
GO TO 1700 00008500
-------------------------------- DL mmmmmmm e e == = 00008510
CALL PUSH(HHSC(1)) ocoo8s20
HCMD = HSD 00008530
G2 TO 1700 Q0008540



c

c

———————————————————————————————— B e
5220  CALL PUSH(H9G)

HCMD = HSD

GO TO 1700

———————————————————————————————— DP, .IP ====-emcmemceoeeean

5250  CONTINUE

5251 FORMAT(‘ MAXIMUM DIVISION=’, I8)
B = HCMD.EQ.HSDP
IF(B) CALL SETUP
CALL PUTH(HHCY, LUW)
CALL PUTH(HHC2, LUW)
CALL PUTH(HHC3, LUW)
WRITE(LUW, 1001)
CALL PUTR(HHZM, 2ZM)
CALL PUTR(HHP , P )
CALL PUTR(HHVV, V )
WRITE(LUW, 1001)
IF(B .OR. KDX.EQ.1 ) CALL PUTR(HHDX, DX)
IF(B .OR. KDY.EQ.1 ) CALL PUTR(HHDY, DY)
IF(B .DR. KDX.EQ.2 ) CALL PUTR(HHAX, AX)
IF(B .OR. KDY.EQ.2 ) CALL PUTR(HHAY, AY)
IF(B .DR. KDY.EQ.3 ) CALL PUTR(HHDR, DR)
IF(B .OR. DM.GT.0.0) CALL PUTR(HHDM, DM)
WRITE(LUW, 1001)
CALL PUTR(HHRR, R )
IF(B .OR. KG .EQ.1 ) CALL PUTR(HHGG, G )
IF(B .OR. KG .EQ.2 ) CALL PUTR(HHMGL, GL)
IF( (B .OR. KG .EQ.3) .AND. GL.GT.0.0) CALL PUTR(HHGT, GT)
WRITE(LUW, 1001)
IF(B) CALL PUTR(HHQE, QE)
IF(B) WRITE(LUW, 5251) NON

G0 TO 1500
-------------------------------- DQ =mmmmmmmmmmm e
5260  CONTINUE
5261 FORMAT(
- / " X. Y LDCATION =, G13.86, ., *, 6G13.6. 11X, 2A%)
5262 FORMAT(
- / ' X LOCATION =4 Gf3.6, % TO %, GiB.6. 11X, 2A4
+ / * Y LOCATION =/ G13.6, " TO “, G13.6, 11X, 244 )
5265 FORMATI(
+ ! START VOLUME / VOLUME ;
+, ' SOURCE MASS/AREA MASS FLOW
7 A TIME AREA RATE FLOW RATE
+, ' (CONCENTR. RATE RATE :
4%, &5 e, 288, “) 1) )
5266 FORMAT(1X, 8G13.8)
DO 5288 IQ = 1, NO
IF(KKQX(IQ)-1) 5280, 5271, 5272
5271 WRITE(LUW, 5261) QOXL(IQ), QQYL(IQ). HHQL(&), HHOL(7)
GD TO 5275
5272 WRITE(LUW, 5262) QQXL(IQ), QQXM(IQ), HHOL(&), HHOL(7)
+ . QQYL(IQ), QQYM(IQ), HHOL(SE), HHQL(7)
5275 CALL PUTR(HHQA, QQA(IRQ) )
WRITE(LUW, 5265)
+ HHOT(6), HHOT(7), HHOV(E), HHQV(7), HHOQ(6), HHQQ(T)
- , HHQC(8), HHRC(7), HHQR(B), HHOR(7), HHGM(E), HHOM(T)
5280 CONTINUE
WRITE(LUW, 5266) QQT (IQ), Qov (IQ), Qo (IQ)
+ , QQC (I1Q), QOR (IQ), QQM (IQ)
5288 CONTINUE
WRITE(LUW, 1001)
GO TD 1500
________________________________ _FF_..____..__..________--....-..-

5300 CONTINUE
5301 FORMAT( 1)
WRITE(LUW, 5301)

00008610
00008620
C000BE30
00008840
00008650
00008660
00008670
00008680
00008680
00008700
00008710
C0008720
C0008730
00008740
OCCCB750
00008760
Q0008770
00008780
000087380
Q0008800
00008810
Q0008820
00008830
00008840
00C08850
00008860
00008870
00008880
00008880
00008800
00008810
00008820
0C00B930
00008840
00008850
00008860
00008870
00008880
00008230
0000S000
00oCCs0 10
00009020
00002030
00008040
00008050
00008060
00002070
00008080
0C00s080
00008 100
0008110
00008120
00008130
00009140
00008150
00008 160
00002170
00002180
00008180
00008200



5400 CONTINUE
IF(KLX.NE.C .AND. KLY.NE.O) GO TO 5410
IF(BATCH) GO TO 8120
CALL PUSH(HSG)
IF(KLY.EQ.O) CALL PUSH(HLY)
IF(KLX.EQ.QO) CALL PUSH(HLX)
GO TO 15C0
5410 CONTINUE
CALL SETUP
NXL = MINO( (NSL - 5)/NSX, MJ)
NX = NSN
IF(NX.LE.O) NX = NXL
X1 = XGI
IF(XGM.LE.XGL) GO TO 5425
IF(XI.GT.0.) NX = (XGM - XGL)/XI + 1.0
IF(XI.LE.C.) XI = (XGM = XGL)/(NX - 1)
5425 CONTINUE
K = ALDG1O(AMAX1(ABS(XGL), ABS(XGL + XI*FLOAT(NX) ) ) )
1 =0
IF(K.GT.NSX-2) I = K - (NSX - 2)
IF(K.LT. 1 ) I =K -3
XS = 10.0%*1
Y1 = YGI
IF(YI.LE.0.Q) YI = XI
NY = MAXi1( (YGM - YGL)/YI, 0.0) + 1
K = ALOG1O(AMAX1(ABS(YGL), ABS(YGL + YI*FLOAT(NY) ) ) )
1 =0
IF(K.GT.3) I = K - 3
IF(K.LT.1) I = K - 3
¥S = 10.0=>1
CM = 10.0%*(NSX - 1)
XL = XGL
5440 NX1 = MINO(NX, NXL)
XC = XL
DO 5448 IX = 1, NX1
JU(IX) = XC/XS
XC = XC + X1
5449 CONTINUE
5451 FORMAT(’ X SCALE (i, G13.6, 1X. 2A4;
< J vy SCAE (", G13.6, 11X, 2a4,
+ / ' CODONCENTRATION (", G18.6, 1X. 2A4
+ Ll
5452 FORMAT(’ X SCALE (¢, G13.8, 1X, 2A4,
- 'Y SCALE (*, G136, 1X, 244,
- / ¢ T SCALE (*, G13.6. 1X, 2a4
+ L)
5453 FORMAT( ' X7 /! ¥* . 3013}
5454 FORMAT(' ) I Y', 30I4)
5455 FORMAT(” X2 e Yo . B015)
5458 FORMAT( > A Y*, 3016)

5458

e

GO TO 1500

00008210

SasssessEsssssssssEEnessassRssEr [ Ssasscsszeassmsssssssssesas=2OO00OG220

IF(BTSS) GO TO 5458
B = TC.GE.0.0
IF(B) CALL PUTR(HHTC, TC)
IF(.NOT.B) WRITE(LUW, 5001)
WRITE(LUW, 5451)

XS, HHXC(8), HHXC(7)
., ¥YS, HHYC(8), HHYC(T)
. SC, HHOC(s8), HHIC(7)

GO TO 5453
CALL PUTR(HHTE, TE)
WRITE(LUW, 5452)

00008230
00008240
Q00009250
00008260
00008270
00009280
C0008280C
00008300
00008310
0008320
0o008230
00008340
00008350
00008360
©0008370
00008380
00008320
00008400
000084 10
00008420
00009430
00008440
00008450
00008480
00008470
00009480
0009480
CCO08500
00008510
C0008520
00009530
Q0008540
00008550
OC008560
Q0008570
COCOS580
00008580
00008600
000086 10
00008620
00009630
00008640
00008650
C0008660
ocogss70
00002680
c0GC08Ee20
Q0008700
c00087 10
000C8720
Q00087230
Q0008740
00008750
c0008780
Q0C08770
00008780
00008720
00008800
00002810
00008820
COC098E320
00008840
00008850
00009860



5458

5461
5462

5483

5465

5467

E4868
5473
5474
5475
5476

5479
5481
5482
5483

5500

+*
+-
-

FORMAT(1X,

XS, HHXC(6), HHXC(T7)
, YS, HHYC(8), HHYC(7)

SC, HHTC(6), HHTC(7)
CONTINUE

IF(NSX.EQ.3) WRITE(LUW, 5453) (uu(Ix), IX
IF(NSX.EQ.4) WRITE(LUW, S5454) (uJJ(IX), IX
IF(NSX.EQ.5) WRITE(LUW, 5455) (JJ(IX), IX
IF(NSX.EQ.6) WRITE(LUW, 5458) (uJ(IX), IX

IF(NSY.GT.1) WRITE(LUW, 1001)
CEM = 0.0
NCE = O
NCM = O
YC = YGM
DD 5479 1Y = 1, NY
XC = XL
DO 5462 IX = 1, NX1
CALL cALC
IF(C) 5465, 5462, 5461
CEM = AMAX1(CEM, 100.0=CE/C)
G: = B/SC
IF(C.GE.CM) GO TO 5463
J=C+ 0.5
GO TO 5467
CONTINUE
I = ALDG1O(C)
I =1 - (NSX - 3)
J = -1

T ]

- s il

IF(I.LE.9) J = J - 10.0*INT(C/(10.0%=1) )

NCM = NCM + 1

GO TO 5467
CONTINUE

o A R |

NCE = NCE + 1
CONTINUE
JU(IX) = J
XC = XC + XI
CONTINUE

FORMAT(1X, IS5, 30I13)
FORMAT(1X, I5, 3014)
FORMAT(1X, I5, 301I5)
FORMAT(1X, IS5, 3013)

JY = YC/YS

IF(NSX.EQ.3) WRITE(LUW, 5473) uJY,
IFINSX.EQ.4) WRITE(LUW, 5474) JY,.
IF(NSX.EQ.5) WRITE(LUW, 5475) JY,
IF(NSX.EQ.6) WRITE(LUW, 5478) JY,
IF(NSY.EQ.2) WRITE(LUW, 1001)
IF(NSY.EQ.3) WRITE(LUW, 1002)
IF(NSY.EQ.4) WRITE(LUW, 10023)

¥E s e '= NE

CONTINUE

IF(CEM.GT.0.0) WRITE(LUW, 5481) CEM
IF(NCM.GT.O ) WRITE(LUW, 5482) NCM
IF(NCE.GT.0 ) WRITE(LUW, 5483) NCE
WRITE(LUW, 1001)

XL = XC

NX = NX - NX1

IF(NX.GT.0) GO TD 5440

WRITE(LUW, 1001)

BTSS = .FALSE.

G0 TO 1500

CALL PUSH(HSIQ)

(Uu(IXx),
(UJd(IX),
(Ju(Ix),
(JU(IX),

FORMAT(’ WORST APPROXIMATION = +-‘, G9.3, '%.’)
FORMAT(1X, IS5, ‘ LARGE VALUE(S) IN -(MAGNITUDE+EXPONENT) FORM.’)
15, ’ SOURCE(S) SHOWN AS "=1"_.')

1X
IX
IX
IX

NX1)
NX1)
NX1)
NX1)

nmowonwu

NX1)
NX1)
Nx1)
NX1)

00002870
00002880
00008880
00008800
00008810
00008820
00009930
00008840
00009950
00008860
00008870
00002980
00008880
00010200
0001C010
00010020
00010030
00010040
00010050
00010060
00010070
00010080
00010080
00010100
00010110
00010120
00010130
00010140
00010150
00010160
00010170
00010180
00010180
©0010200
00010210
00010220
00010230
00010240
00010250
00010260
00Cc 10270
00010280
00010280
00010300
00010310
00010320
00010330
00010340
00010350
00010360
00010370
C0010380
00010380
CC010400
C0010410
00010420
00010430
00010440
c0010450C
C0010460
0010470
00010480
oco10480
C0010500
00010510
00010520



c

HCMD = HSIP

GO TD 1700
-------------------------------- 5 U
5510 CALL PUSH(HHSC(1))
HCMD = HSI
G0 TO 1700
———————————————————————————————— .16
5520 CALL PUSH{HSG)
HCMD = H9I
GO TO 1700
-------------------------------- .10
5560 CONTINUE
5561 FORMAT( /
+ X ¥
+, ' START MASS SOURCE
i LOCATION LOCATION AREA
+, 7 TIME FLOW RATE CONCENTR.
5562 FORMAT( /
+ X y
+, ' START MASS/AREA SOURCE
-/ LOCATION LOCATION AREA
+, ' TIME RATE CONCENTR.
5583 FORMAT( /
- ! X X
+, ' START VOLUME SOURCE
+f LOCATION LOCATION AREA
+, * TIME FLOW RATE CONCENTR.
5564 FORMAT( /
+ ! X v
+, ' START VOLUME/ SOURCE
+/ LOCATION LOCATION AREA
+, ' TIME AREA RATE CONCENTR.
5565 FORMAT(1X, &(c (+, 244, ) *) )
5566 FORMAT(1X, 6G13.8)
KOMO = O
DO 5588 IQ = 1, NQ
KOX = KKOX(IQ)
KOM = KKOM(IQ)
GO 7O (85571, 5572, 5573, 5574), KQM

5571 IF(KQM.NE.KQMC) WRITE(LUW, S5561)
HE HHOM( &)
H7 = HHOM(7)
Q0 = QOM(IQ)
GO TO 5580
IF(KQM_NE.KQMO) WRITE(LUW, 5582)
HE HHQR(S)
H7 = HHQR(7)
Q QOR(IQ)
GO TOD 5580
IF(KOM.NE.KGMO) WRITE(LUW,
e HHOQ(&)
H7 = HHQQ(7)
Q 20 (1Q)
GO TO 5580
IF(KQM.NE . KQMO) WRITE(LUW,
HE6 = HHQVI(B)
H7 = HHOV(T)
Q Qov(I1g)
GO0 TO 5580
IF(KQM.NE.KQMC) WRITE(LUW, 55635)
HHQL(8), HHQL(7), HHQL(S&), HHOL
, HHQT(8), HHOT(7), HE . H7
WRITE(LUW, 5566) QQXL(IQ), Q0QYL(IQ)
QAT (I1Q), Q
5566) QOXM(

5572

5573 5563)

5574 5564 )

5580

IF(KQX.EQ.2) WRITE(LUW,
KOMO = KQM

]
=)
4
,
(7), HHQA(6), HHQA(T)
, HHQC(&8)., HHQC(7)
, QOA (1IQ)
. QQC (1Q)
I1Q), QQYM(1Q)

00010530
Q0010540
00010550
00010560
00010570
00010580
00010580
Q0010600
00010610
00010620
00010630
00010640
0001065C
00010660
00010670
0C010680
000106880
Q0010700
00010710
00010720
00010730
00010740
CC010750
00010760
0C010770
00010780
00010780
000 10800
00010810
00010820
00C10830
Q0010840
Q0010850
00010860
Co010870
00010880
00010880
00C 10800
00010810
00010820
00010830
00010840
00010950
00010860
0010870
0010880
C0C 10880
C0C11000
00011010
00011020
00011030
00011040
00011050
CC011060
Q0011070
00011080
o000 11080
Q0C011100
CC011110
00011120
00011130
00011140
00011150
00011160
00011170
00011180



(8]

0

5583

5600

5610

5620

5630

8110

8120

4+ + 4+ 4+

+ + 4+ +

CONTINUE 00011180

WRITE(LUW, 1C01) 00011200
GO TO 1500 00011210
S=EES==S=I==Z=S=TTTTTTITTITTSITTTTT ] ==========z=s=====s=s=s=========00011220

IF(KTE .GT. © .AND. KXC .NE. O .AND. KYC .NE. O) GO TO 5610 00011230

IF(BATCH) GO TO 8120 00011240
CALL PUSH(HHET(1)) . 00011250
IF(KYC .EQ. O) CALL PUSH(HHYC(1)) 00011260
IF(KXC .EQ. O) CALL PUSH(HHXC(1)) Cc0011270
IF(KTE .EQ. O) CALL PUSH(HHTE(1)) 00011280
GO TO 1500 ©0011290
CONTINUE 0C0113C0
BTSS = .TRUE. 00011310
CALL SETUP 00011320
XC = XsC 00011330
YC = ¥Y8C Co011340
CALL PUTR(HHTE, TE) 00011350
CALL PUTR(HHXC, XC) 0C011360
CALL PUTR(HHYC, YC) 0C011370
CALL CALC 00011380
CALL PUTR(HHST, C) 00011380
WRITE(LUW, 1001) 00011400
BTSS = .FALSE. 00011410
GO TO 1500 00011420
Z=E====Z=SEZ===IISSTSSTTTITTITTI==== | (3 S====s=s===s==s==z==z=s===s==========00011430
IF(KTE .GT. ©) GO TO 5630 00011440
IF(BATCH) GO TO 8120 00011450
CALL PUSH(HOTG) 00011460
HCMD = HHTE(1) 0C011470
GO TO 1700 00011480
CONTINUE 00011420
BTSS = .TRUE. 00011500
HCMD = HSG 00011510
GO TO 1700 00011520
==z=z===sSs==sz==S=s===s=zz=s===s==== ERRQORS =s=======s====z==z==z==========Q0011530
———————————————————————————————— PARAMETER ERROR (SERIOUS) -----00011540
CONTINUE 00011550
WRITE(LUP, 1081) 00011560
IF(BATCH) GO TO 1400 00011570
IF(BIP) GO TO 1700 00011580
GO TO 1500 00011520
-------------------------------- PARAMETER ERROR (NON-SERIOUS) -000118600
CONTINUE C0011610
WRITE(LUP, 1081) 00011820
IF(BATCH) GO TO 1500 00011630
IF(BIP) GD TO 1700 00011840
GO TO 1500 00011650
==s===s=s=s=sSsssssSssss==z==s==s=s=s=s==3= [N =z=s==zs====zs=s====z===========000 116860
END 00011670
EssCSSESESssIsssEsussszecxzssaensas BLOCK DATA ssasssssss=sas=e=ss===0001 1680
BLOCK DATA INIT 0C011820
s=s=szs=cSs=ss=csasszgss=co===ss=a=s=s DECLARATIONS s=ssssczsszass=s=s=as===00011700
LOGICAL =1 BERR, BATCH,BOP , BOE ,BTSS 00011710
» BTY , BT2 , BT3 , 874 , BTS , BTe , BT7? , BT8 00011720
LOGICAL =1 BEBT . B . BIP 00011730
INTEGER*4 CcCC11740
HHCMD 00011780

S - ., HA ., HAR ., HHAX, HHAY 00011760
, HC , HD , HHDX, HYDY, HHDR, HHDM 00011770
« HE , HF , HG , HHGG, HHGL, HHGT 00011780
s HE 5 HI ) HIP , HEL o HIR 00011790
INTEGER*4 00C11800
HL. . HEX , HLY , ‘HM 00011810

. HO ., HOD ., HOP , HOE ., HOT , HOW . HHP 00011820
« HQ , HON , HHQE, HHOL, HHQA, HHQT 00011830

. HHOM, HHQR, HHQC, HHQQ, HHQV 00011840
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, HR , HHRR,
INTEGER=4
HS , HSC ,
, HU , HHU ,
., HV ., HHVV,
, HHVR, HHVI,
, HXY , HHXC,
. HHST
INTEGER*4
HeD , HeDC,
. HSI , H9IC,
, HHC1, HHC2,
INTEGER*4
INTEGER=™4
COMMON /CHAR/
HHCMD(30)
. H . HA o,
, HC , HD ,
, HE , HF
CHR o HE
, HL , HLX ,
, HO , HOD ,
. HQ ., HON ,
, HHOM  (7)
, HR f
o HS . H5C
vHU L
., HV 5
., HHVR (7) ,
. HXY i
, HH8T (7)
, H8D , HsDC,
. H81 , H9IC,
., HHC1 (18) .
COMMON /BIT /
BERR, BATCH
., BOP , BOE
., BTt , BT2 ,
COMMON /INT /
LUL , LUM |,
, MCMD
o KDX . KDY |
o KTE o RMG |
, NO , NON ,
IMQ
, KKQX( 10) ,
COMMON /REAL/
UA . UD
, UQL , uga
, URK , URD ,
. usc
o RN o AN
, G S - |
, R . RK
i ¥ ; (AN
S VR NI -
o XE L X9,
Y6 5 XBC
, QOXL( 10) ,
o OO 16 .
, Qec. ( 1) 4

HHRK, HHRD
HSL , HSN
HHUL , HHUM
HHVG, HHVK
HHVD, HHVU
HHYC, HHZM
HSDG, HSDP
HSIG, HIIP
HHC3
HHCOM , HCMD
JuJ L
HAR
HHOX (7)
HG
HIP , HIL
HLY , HM
HOP , HOE
HHQE (7))
HHGR (7)
HHRR (7)
HSL , HSN
HHU (7)
HHVV  (7)
HHVI  (7)
HHXC (7)
HSDG, HSDP
HS1G, HSIP
HHC2 (18)
,BTSS
BT3 , BT4
LUR , LUP
KG , KLX
KVP , KVR
NSL . NSN
KKOM( 10)
UGL , UGT
UQT . UoM
uTC . UVV
c & GF
&T , @2
RP ., RD
VG , VP
vD |, VU
XGL , XGM
YGL , YGM
QeXM( 10)
QeT ( 10)
oQrR ( 10)

.
'
.
'
.
.
'
'
'

.
.

"

.

HSX , HSY
HHUT

HHVT

HHOC
HSDQ, HEFF,
HSIQ, HSTG
HE |, H7
Jy

HHAX (7)
HHDY (7))
HHGG (7)
HIR

HOT , HOW
HHOL (7)
HHOC (7)
HHRK  (7)
HSX , HSY
HHUL  (7)
HHVG (7)
HHVD  (7)
HHYC (7)
HaDQ@, HeFF,
H9IQ, HOTG
HHC3 (18)
BTS , BT6
LUE , Luw
KLY . KR
KXE ., KYE
NSX , NSY
uLe

UQrR , UeC
UVK , UVT
B o B9Y
P . QE
sc , TC
VK ., VKN
XGI , XD
YGI , YD
QoYL( 10)
eov ( 10)
Qam ( 10)

HHTC

H9G

HHAY
HHDR
HHGL

HHP

HHQA
HHQQ
HHRD
HHTC
HHUM
HHVK
HHVU
HHZM

HSG

BT7

uoQ
UvI

DR
QD
TD
vT

M

QQYM(

QQ

HHOM
HHGT

HHQT
HHOV

HHTE
HHUT
HHVT

HHEC

uvu
DXT

TPHI
VM

00011850
00011860
0oc011870
00011880
00011890
00011800
00011910
00011920
00011830
00011840
00011950
Q0011960
00011870
00011880
00011880
00012000
00012010
©0012020
00012030
00012040
00012050
000120860
C0012070
00012080
Q0012080
00012100
00012110
00012120
00012130
00012140C
00012150
00012160
00012170
00012180
00012180
00012200
coCc12210
00012220
00012230
00012240
00012250
00012260
00012270
C0012280
00012290
00012300
Q0012310
00012320
©0012330
00012340
Qo012350
00012360
Q0012370
00012380
00012380
00012400
00012410
00012420
00012430
00012440
00012450

===s==s=s=s==sss=ssussssss=z===s== (CHARACTER ==s==sss=zssss=ss=======00012460

’ 29- ’

DATA HHCMD /'1

DATA H
DATA HHAX
DATA HHAY

/'AY 4

HA

: HAR /'
FIRNG e % Dl VEPERASYEINT VI RY
NPT, PEPERY ASTNT S AR

W4
4PN

‘. "AR

00012470
00012480
0Cc012480
0C012500
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DATA HHXC /X o K LB e CATT

DATA HC , HD /'C e .
DATA HHDX /'DX *,’X DI’,’SPER’
DATA HHDY /’DY ’,’Y DI’,’'SPER’
DATA HHDR /'DR ‘*,'DISP’,‘ERSI’
DATA HHDM /‘DM ‘,‘MOL.‘,* DIF’
DATA HE , HF ., HG /'E ’
DATA HHGG /'GG ‘,‘DECA’,’'Y GA’
DATA HHGL /'GL ',’DECA’,‘Y LA’
DATA HHGT /’'GT /,‘DECA’,'Y HA’
DATA HH , HI /'H RO 5 '
DATA HIP , HIL , HIR /J’'IP ¢
DATA HL . HLX , HLY , HM
DATA HO , HOD , HOW /‘DO ’
DATA HOP , HOE , HOT /’'OP
DATA HHP /'P 2 "PORG’ 'SITY’
DATA HQ . HON /’Q *L'ON
DATA HHOL /’OL ‘,“SOUR’,‘CE L'’
DATA HHOA /’'GA /,’SDUR’,’CE A’
DATA HHQT /‘QT *,’SOUR‘,'CE T
DATA HHOM /‘QOM “, "MASS‘,‘ FLO'
DATA HHOR /‘OR *,’'MASS’,‘/ARE’
DATA HHQC /f’QC ‘,’SOUR’,‘CE C’
DATA HHQQ /’QQ ‘,'VOLU’,‘ME F'
DATA HHQV /7OV ‘,‘VOLU‘,’'ME/A’
DATA HHQE /’'QE *“,‘ACCU‘,’RACY‘
DATA HR /'R v/
DATA HHRR /‘RR ‘,‘RETA’,’RDAT’
DATA HHRK /‘RK ‘,'SORP’,’TION
DATA HHRD /‘RD ’,’AQUI‘,'FER
DATA HS » HSE: ., HSL 'S ‘
DATA HSX , HSN , HSY /’'SX
DATA HHTC /T ‘ 'SAMP’ ,‘LE T*
DATA HHTE /'TE ’.,’% ST*,'EADY
DATA HU /’u i
DATA HHUL /‘UL ‘,‘LENG’,’TH
DATA HHUM /’UM ‘, ‘MASS’,* §
DATA HHUT /'UT ’,.*TIME’,’ =l
DATA HV /' i
DATA HHVV /J'VYV * ’VELD’,’CITY'
DATA HHVG /‘YG *,‘GRAD‘,‘IENT’
DATA HHVK /'VK ' 'PERM‘, “EABI’
DATA HHVT /'VT ', ’‘TRAN’,‘SMIS’
DATA HHVR /'VR “,’'VELD'’,‘CITY'
DATA HHVI /'V1 , “INTR',7INSI’
DATA HHVD /’VvD *,'DENS’,’ITY
DATA HHVU /'VU ‘,’VISC’,’DSIT’
DATA HXY /'Xy +/
DATA HHYC /'Y o LgE YR ATT
DATA HHZM /°'Z * L !THIC! | 'KNES'’
DATA HHEC /‘.C *,’CONC’,'ENTR’
DATA HHOT /. T *,’STEA’,’DY S
DATA HSD , HODC , HADG /’.D
DATA H3DP , HEDOQ AAN - | R
DATA HOFF |, HSG It .FF

DATA HSI |, HOIC , HSIG /‘.I

/
/

/
/

DATA HSIP , H81Q ., HOTG /' .IP -,

EESsSsSSSISSSSSSSSSsSssSsTES=s====s=s==°%

DATA
BATCH J JFALSE.
. BOP , BOE ,BTSS / .TRUE.

, BTA . BYZ ., BYS . BT4 ./ .FALSE.
. BY8 . BT6 . BET . 8T8 J . FALRE,

‘SION’,
*SION’,
‘ON R’,
‘FUSI’,
IF l'.
‘MMA ‘7,
'MBDA ",
'LF-L’,

Ik
S -1
‘0D
‘0E

LU ST S Y
= ® e = =

"‘OCAT”
‘REA *
‘IME
‘W RAC
‘A RAC
"ONCE*
‘LOW
‘REA

- # 8 ® % o« @ =

‘ION
RAT
‘DENS’,
8€
YN Ay
LEME Y
+' STA?

iy ’

JDN L
JON ’
'

“&TIOQ’
"TATE
.BB: £,
r, DG %/
o “F
=3C %,
T o

B

. c.tFT2ll
‘ ‘L 'FT2/"
TETI0N, Y
‘ON ‘,"FT2/"
!G j/
& '.’1/YR’
CERR fo e
IR f/
'LX ’.'LV *
!ow :/
‘0T */
‘ION ‘,’'FT *
’ norET2 ¢
/ ‘., 'DAYS’
“TE . ‘LBM/’
ETE. L. LHIES
JNTR‘f'fMG/LJ
RATE’, 'FT3/"
‘RATE*,‘FT/D"
'E ', 'FT3/’
0 G AN 16
'sL '/
gy AN
ST T
'fTE )
' P 'FT
* L PLBM ¢
‘4 TDAYS?,
’ m'FT,D’
: ', 'FT/D’
‘TY ', 'FT2/"
‘ATER’, ’
o i T A
(] !.!Lamjl
. 1L iFTa/
v v 'FT .
’ .I;FT ’
*ET ’
‘N ‘.'"G/Lf
y '.'SﬁYS‘.‘
b6 /
A do 2l
'.TG l/

‘D i
.'D 5/
e 7y
M &y
e '/
Il'l ‘/
4 7
M g7
Q' ‘/
i L/
A 5 4
== */
.’D i
.T2/D°/
ot 4
+ 2D iy
S *f
A b
o ‘/
,'LBM [/
FTa Y
- tf
’ "y
P 43
i 2y
al 6 i
Pl 4 4
v D iy
|‘ ’/
Al Lf 4
LIFTS F
,'LBM */
S £y
" )/
g 5y
“io 7 4

00012510
00012520
00012530
00012540
00012550
00012580
00012570
00012580
00012530
00012600
00012810
00012620
00012630
00012640
00012650
000126860
00012670
00012680
0C012680
00012700
C0012710
00012720
00012730
00012740
00012750
00012760
00012770
00012780
0001279C
00012800
00012810
00C12820
00012830
00012840
00012850
20012860
00012870
00012880
00012890
0CC 12800
00012210
00012920
00012830
00012940
00012950
00012960
00012870
00012880
00012880
Q0013000
00013010
000 13C20
00013030
000130640
00013050
00013060
0001307C

BIT s===s==sssssszss====s====ss===00013080

1/0 OPTIONS

/

.FALSE., .FALSE./
-PALSE. 5 JFALSE.;,
JERESE . 51 LFRLSE

.FALSE./
+FAESE ./

00013130
00013140

INTEGER sss=sassssss=z==c==s=a=sss==00013150

1/0 UNITS, DIMENSIONS

00013160
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LUL , LUM
» LUR , LUP ,
., MCMD, MmMQ
DATA

KDX , KDY ,
» AR 5 KTE ),
, KXC , KYC ,
. NSL , NSN ,
DATA

Uua , UD
5, HGL , UGET
, UQL , uUQA ,
, UQM , UQR ,
. Yoo uQv
+ URK , URD ,
. UVV |, UVK ,
o HVE § UVD
, UZM , uscC
. DM, QE ,
END

KG
KVG
NQ
NSX

uLc
uaeT
uqQc

uTc
uvT
uvu

sC

e e e T S e S S e S

SUBROUTINE PUSH(HO)

LOGICAL*1

-5 R~ o

INTEGER*4
HHCMD

. H , HA

., HC , HD .

., HE , HF

. HH . HI

INTEGER*4
HL |, HLX ,
HD |, HOD ,

, HQ , HON ,

, HHOM, HHOR,

, HR , HHRR,

INTEGER*4
HS , HSC ,
HU , HHU

, HV |, HHWV,

. HHVR, HHVI,
HXY , HEXC,

. HHET

INTEGER=*4
HSD , HeDC,

, H8I , HeIC,

, HHC1, HHCZ,

INTEGER=4

COMMON /CHAR/
HHCMD(30)

. H . HA
HC , HD
HE HF

. HH ., HI
HL , HLX ,

., HO , HOD ,

., HQ , HON ,

, HHOM (7)) ,

. Hn .

. HS , HsC ,

L] Hu L]

v HV .

BT3

HAR
HHDX
HG
HIP

HLY
HOP
HHQE
HHQC
HHRK

HSL

HHEUL
HHVG
HHVD

.

.

HHYC,

HSDG,
HS1G,

HHCS3
HC

HAR
HHDX

HIP
HLY
HOP
HHQE
HHQR
HHRR
HSL

/ <A
Luw / 5,
/ 30,
RUY: - RLY
KVP , KVR /
NON /
NSY i
1.0
2.737908E- 3
1.0
1.0
1.0
1.0
1.0
1.0
1.0
0.0
BERR, BATCH,BOP ,
BT4 , BTS ,
HHAX, HHAY
HHDY, HHDR,
HHGE, HHGL,
HIL , HIR
HM
HOE , HOT ,
HHOL, HHOA,
HHQQ, HHQV
HHRD
HSN , HSX
HHUM, HHUT
HHVK , HHVT
HHVU
HHZM, HHSC
HeDP, HSDQ,
HOIP, H2IQ,
H1 ., H2
. HHAX
(7) ., HHDY
. HHGG
HIL . HIR
=M
HOE , HOT ,
(7) . HHQL
(7) . HHQC
(7) , HHRK
HSN , HSX ,
(7) , HHUL
(7) ., HHVG

HHVV

.

UNITS,

BOE
BTE ,

HOW
HHQT

HSY

HaFF .,
HSTG

(7)
(7).
7Y,

HOW
(7)
(7)
(7)
HSY
(7)
(7)

10/
g, 8,
10/

FLAGS AND COUNTS

o,
o,
o,
80,
REAL

0,

0,

OI

Ol
EnExTERSs

PARAMET

365.2422
I

Ak e wl
O0O000O0

62,.42796E- &
0.1

R o e e e e

&/

o .
0, .
0, /
6, 2/

ERS

0o
g

0
T /
62.42796E- &/
/

/
/
/

— b A
O 000

-

00013170
00013180
00013180
00013200
00018210
00013220
00013230
00013240
00013250
00013260

=======tt°0013270

00013330
00013340
00013350
00C 13360
00012370
00013380
00013380
00013400

PUSH ========z==z==========z=======00013410

.BTSS

BT7 BT8

HHDM
HHGT

HHP

 HBHETG.

H3G

(7)
(7)
(7)

. HHAY
HHDR
HHGL

HHP

HHQA
HHOQ
HHRD
HHTC
HHUM
HHVK

i~
e e B I B
et et et . S i St

HHTE

, HHDM (T)
. HHGT (7)

. HHQT
, HHQV

— —
-~
—

., HHTE
. HHUT
, HHVT

— o p—
~ =1~
i

00013420
00013430
00013440
00013450
00013460
c0013470
00013480
0013480
00013500
00013510
C0013520
00013530
00013540
00013850
00C 13560
C0C13570
00C13580
00013580
C0013600
c0013610
0oC13620
00013630
00013640
00013650
CCO 13660
00013670
00013680
000 13680
CCQ13700C
00013710
Cc0013720
00013730
c0013740
00013750
000123760
00013770
00C 13780
00137390
00013800
00013810
00013820
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5800

9001

+*
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R R T

1022
1032

o4

« HHVR  (7) , HHVI (7) , HHVD (7) , HHVU (7) 00013830
. Hxy , HHXC (7) , HHYC (7) , HHZM (7) , HHSC (7) 00013840
» HHST (7) 00013850
. H8D , HeDC, HSDG, HSDP, HSDQ, H9FF, H9G 0C0 13860
, HOI , HSIC, H9IG, HSIP, HOIQ, HSTG 00013870
., HHC1 (18) , HHC2 (18) , HHC3 (18) 00013880
COMMON /BIT / 00013880
BERR, BATCH 00013800

v BOR . BOE' , BUSS 00013210
o BTT -« BEZ . ‘BT3 « BYE . BT ; 8T . BT . 8BTS 00013820
COMMON /INT / 00013930
LuL .. Lum ., LR ., EUR , LUE ., LUW 00013840

. MCMD 00013850
« KDX , KDY , KG , KLX , KLY , KR 00013960
. KTE , KVG , KVP , KVR , KXC , KYC 00013870
. NQ , NON , NSL , NSN , NSX , NSY 000 13980
. MQ 00013990
. KKQX( 10) , Kkam( 10) 00014000
H1 = HO 0oco14010
DO 5800 I = 1, MCMD 00C 14020
H2 = HHCMD(I) 00014030
HHCMD(I) = H1 00014040
IF(H1.EQ.H) RETURN 00014050
B = H2 000 14060
CONTINUE CC0 14070
WRITE(LUP, 80G1) MCMD, H1 00014080
FORMAT(‘ STACK SPACE OF’, I5, ‘' COMMANDS EXCEEDED.‘ 000 14080C
/ * COMMAND ', A4, ' LOST.') : 00014100
END 0C014110
EANEEIEEERREEREESESaEasseenens=s GET] =ssszzssssss=sssssszsz=s==00014120
SUBROUTINE GETI(KO, LO, MO) 00014130
LOGICAL=™1 BERR, BATCH,BOP , BOE , BTSS 0014140
. BTY ; BT2 , BT3 . BT4 , BT& , ET& , BT¥ , BTS8 00014150
COMMON /BIT / 00014180
BERR, BATCH 0C01417C

, BOP , BOE , BTSS 0014180
. BT , BT2 , BT3 . BF4 , BIb , B¥8 ., BFt ., 8f8 00014120
COMMON /INT / 00014200
LUuL , LUM | LUR , LUP , LUE , LUW 00014210

, MCMD 00014220
, KDX , KDY , KG ., KLX ; KLY , KR 00014230
, KTE |, KVG , KVP , KVR , KXC , KY¥C 00014240
, NO , NON , NSL , NSN , NSX , NSY 00014280
. MQ 00014260
, KKOX( 10) KkaM( 10) 00014270
FORMAT(101I5) 00014280
FORMAT(1X, 10IS5) 00014290
READ(LUR, 1022) K1 00C 14300
IF(BOE) WRITE(LUE, 1032) K1 00014310
BERR = .TRUE. 00014320
IF(LO.LT.MO .AND. (K1.LT.LO .DR. K1.GT.MO) ) RETURN 00014330
BERR = _FALSE, C00 14340
KO = Ki 00014350
RETURN 00014380
END 00014370
s==s==s=s===s==============s==z====== GQETR =ss=ss===s======s=============0Q0014380
SUBROUTINE GETR(HHO, RO, BO) 0C0C 14320
LOGICAL=>1 BERR, BATCH,BOP , BOE , BTSS 00014400
., BTt , BT2 ., BT3 , BT4 , BTS , BTe , BT7T , B8 00014410
LOGICAL™*1 BO 00014420
INTEGER*4 HHO H 0014420
DIMENSION HHO(7) 00014440
COMMON /BIT / 00014450
BERR, BATCH 00014460

. BOP ., BOE . BTSS 00014470
; BT4 , BT2 . BY3 , B4 , BTS ; BYe , BTT ; B8 00014480



1011 FORMAT(1X, 4A4, ' (', 2A4,

1012
1023
1033

2500
3000

LOGICAL™*1 BERR, BATCH,BOP , BOE ,
+ , 871 . BT . BTI3 » BT4 . BIS . BY6: ,
INTEGER=4 HHO
DIMENSION HHO(7)
COMMON /BIT /
+ BERR, BATCH
+« , 8BOP , BOE , BTSS
< , BT1 , BT2 . BT3 , B74 . BTS , 876 .
COMMON /INT /
+ LUL , LUM , LUR , LUP LUE , LUW
+ , MCMD
+ , KDX , KDY , KG KLX , KLY , KR
+ , KTE , KVG , KVP , KVR , KXC , KYC
+ . NQ , NON , NSL , NSN , NSX NSY
- . MQ
+ . KKOX( 10) , KKQM( 10)
10C1 FORMAT(1X, 4a4, ‘=‘, G13.6, 11X, 244)
WRITE(LUW, 1001) (HHO(I), I = 2, B5),
RETURN
END
sssssSsSESc-SSsasssssa=c=csz=asssssss PUTH
SUBROUTINE PUTH(HHO, LUO)
LOGICAL™=1 BERR, BATCH,B80P , BOE ,
+ ,8BT1 , BT2 , BT3 , BT4 , BTS , B7T6 .
INTEGER=4 HHO , H
DIMENSION HHO(18)
COMMON /BIT /
+ BERR, BATCH
+ , BOFP , BOE , BTSS
+ . BT1 . BT2 , BT3 . BT4 , BTS , BT6 .
COMMON /INT /
+ LUL , LUM |, LUR , LUP , LUE , LUW
+ , MCMD
+ , KDX , KDY , KG , KLX , KLY , KR
+ , KTE , KVG , KVP , KVR , KXC , KYC
+ , N@ . NQN , NSL , NSN , NSX , NSY
+ ., MQ
+ ., KKQX( 10) , Kk@M( 10)

+¥4+++ ¢ +é

COMMON /INT /

LUL , LUM |, LUR
MCMD

KDX , KDY , KG
KTE ., KVG , KVP
NQ , NGQGN , NSL
MQ

KK@X( 10) . KKQM(

DATA H /' 3

Lup
KLX |,
KVR ,
NSN ,

10)

l}:l

FORMAT(1X, 4A4, ’ (UNITLESS):’

FORMAT(E15.0)
FORMAT(1X, G15.7)

IF(.NOT.BOP) GO TO 3000
IF(HHO(E).EQ.H) GO TO 2500
WRITE(LUP, 1011) (HHO(I),

GO TO 3000

WRITE(LUP, 1012) (HMO(I),

READ(LUR, 1023) R1
IF(B0E) WRITE(LUE,
BERR = .TRUE.

LUE , Luw
KLY , KR
KXC , KYC
NSX , NSY
AN LD |
/ ’ ?.u
I =gy 70
1 =2, 5)

1033) Rt

IF(BO .AND. R1.LE.Q) RETURN

BERR = .FALSE.
RO = R1

RETURN

END

s=s=s==s==sssssasasz=x===szssaszsz PTR

SUBROUTINE PUTR(HHO, RO)

00014480
00014500
c0014510
0014520
00014530
C0014540
00014550
00014560
00014570
00014580
00014580
00014600
00014610
00014820
00014630
00014640
00014650
00C 146860
00014870
00014680
00014690
00014700
00014710
C00 14720
00014730
00014740
szssssssasss=s=s====saxesxa00014750
00014760
BTSS 00014770
BT7 , BTS8 00014780
00014720
00014800
00014810
00014820
00014830
Q0014840
0C0 14850
00014860
COC14870C
Cc00 14880
00014880
€00 14800
00014810
0014820
00014830
Cc00 14840
00014850
C00 14860
s====s=s=sss=========ss=====000142870
c0014980
BTSS 00014880
BT7 . 878 00015000
CoOC15010
00015020
C00 15030
QCC 15040
00015050
00015060
00015070
00015080
00015090
00015100
00015110
00015120
00015130
Q0015140

BT7 . BT8

RO, HHO(&), HHO(7)

BT7 . 878



O

DATA H /' A 00015150
1001 FORMAT(1X, 18Aa4) 00015160
N = 18 00015170

DO 2900 I = 1, 17 00015180
IF(HHO(N) .NE.H) GO TO 3000 00015190
N=N-=-1 00015200

2300 CONTINUE 00015210
3000 CONTINUE 00015220
WRITE(LUO, 1001) (HHO(I), I = 1, N) 00015230
RETURN C0015240
END 00015250
Ezsesss=ssss==sssss==ss==a=g==ss==x SETUP =ssmssssassssssssas=ss===00015260
SUBROUTINE SETUP 00015270
LOGICAL*1 BERR, BATCH,BOP , BOE , BTSS 00015280

+ , BT1 , BT2 , BT3 , BT4 , BT5 , BT6 , BT7 . BT8 00015280
COMMON /BIT / 00015300

+ BERR, BATCH 00015310
+ ., BOpP , BOGE , BTSS 00015320
+ , BT1 , BT2 , BT3 , BT4 , BTS , BT6é , BT7 ., BTE 00015330
COMMON /INT / 00015340

+ LUL ., LUM , LUR , LUP , LUE , LUW 00015350
+ . MCMD 00015360
+ , KDX , KDY , KG , KLX , KLY , KR 00015370
+ , KTE , KVG , KVP KVR , KXC , KYC 00015380
+ , NQ , NON , NSL , NSN , NSX , NSY 00015390
+ ., MQ 00015400
+ , KKQX( 10) , KKQM( 10) 00015410
COMMON /REAL/ 00015420

- UA , UD , UGL , UGT , ULC 00015430
+ , UGL . UQA , UQT ., UQM , UQR , UGC , UQRQ , uUQVv 00015440
+ , URK , URD , UTC . UWV UVK , UVT , UVI , UVD . UvUu , UZM 00015450
+ , Usc 00015460
= AT LAY ... © . CE ,.,BPX ,DY .DR , DM , DXT , D¥YT 00015470
+ . G . Bl o 6F 82 5 P «w RE ¢ 0D c0015480C
T . RE L BE ; RD - %8 , T¢ . TB . TE . TPHI 00015430
= N . VN , VG , VP VK , VKN , VT , VIN , VM 00015500
+ MR NI . VB, VI 00015510
« . XC , %80 , XGL . XGM ; XG6I , XD 00015520
+ ,¥YC , YSC , YGL , YGM , YGI , YD , ZM 00015530
+ . QQXL( 10) , Qaxm( 10) , QQYL( 10; . Q@YyMm( 10) 00015540
+ 0QA ( 10) , QQT ¢ 10) , eov { 10) ., 0@ ( 10) 00015550
+ ,Q9c ( 10) , Q@R ( 10) QoM ( 10) 00015560
-------------------------------- CALCULATE BASIC PARAMETERS ----C0015570

Vi = ¥V =gyy 00015580

V2 = Vi1=v1 00015530
IF(KDX.EQ.2 ) DX = AX=UA*Vi/ un 00015600
IF{KDX.EQ.1 ) AX = DX*=uD J(ViI=UA) 000156 10
IF(KDY.ED.3 ) DY = DX / DR 00015820
IF(KDY.EQ.2 ) DY = AY=UA*Vi/ up 00015630
IF(KDY.NE.2 ) AY = DY=UD J{V1=UA) 00015640
IF(KDY,LT.3 ) DR = DX / DY 00015650
DXT = DX + DM 00015680
DYT = DY + DM 00015670

D1 = DXT=UD 00015680

D2 = SQRT(D1=DYT=UD) 00015630
IF(KG .EQ.3 ) GL = ALOG(2.0)/(GT*UGT*UGL) DO015700
IF(KG .GE.2 ) G = 1.0 + 4,0=GL*UGL=D1/V2 00015710
IF(KG .LT.2 ) GL = (G - 1.0)=v2/(4,0*D1=UGL) 00015720
IF(KG .LT.3 .AND. GL.GT.O0.) GT = ALOG(2.0)/(GL=UGL=*UGT) 00015730

G2 = SQRT(G) 00015740
-------------------------------- NORMALIZING VARIABLES -=-=-=--=--=--00018750

XD = D1 /(G2=v1) 00015760

YD = D2 /(G2=V1) 0015770

TD = R =D1/(G =*=Vv2) 00015780

QD = P =ZM*UZM=D2 00015780

RETURN

00015800
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2100

2200

END

ERsEEEaEaREsssssnsss==ssswezxsse CALC

SUBROUTINE CALC

LOGICAL=1 BERR, BATCH,BOP , BOE ,
. BTt ., BT2 . 873 ;. Bi4 , BIS ; BTG ,
COMMON /BIT /

BERR, BATCH
, BOP , BOE , BTSS
., BTY ., BT2 , 873 . BT4 , BTS , BTG .
COMMON /INT /

LUL , LUM , LUR , LUP , LUE , LUW
. MCMD
, KDX , KDY , KG , KLX , KLY , KR
, KTE , KVG , KVP , KVR , KXC , KYC
, NO , NON , NSL , NSN , NSX , NSY
. MQ
, KKOX( 10) . KKOM( 10)
COMMON /REAL/

VA , UD , UGL ., UGT , ULC
., UQL , UOA , UQT , UOM . UOR , UQC .
, URK , URD , UTC , UVV , UVK , LVT ,
, usc
X oA € LBE D DY
8 L6l 6T & P L QE .,
,R LRK ,RP _,RD ,SC ,TC ,
.V LVUN VG ., VP , VK , VKN ,
, VR , VI _vD ., w
, XC , X8C , XGL , XGM , XGI , XD
, ¥C , YaC , YGL , YGM , YGI , YD .
., Q@XL{ 10) , Qoxm( 10) , QQYL( 10) .
, QQA ( 10) , QQT ( 10) ., Qav ( 10) ,
, QOC ( 10) , QR ( 10) . ooM ( 10)
DATA WPI / 3.14158265 /
X = XC=ULC
Y = YC=ULC
T = TC=UTC
E =20
cC =0,
CE = 0.
CR = O.

T™™ = QOT(1)=uQT
DD 5380 1Q = 1, NQ
TQ = QQT(IQ)=UQT
TM = AMAX1(TM,TQ)
IF(T.GE.O.
KOX = KKOX(IQ)
IF(KQX.LT.0) GO TO 3000
XL = QOXL(IQ)=uoQL
YL = QOYL(IQ)*=uUQL
GO TO (2100, 2200),
CONTINUE
NX = 1
X1l = Q.
NY = 1
YI = 0.
S2 = QOA (IQ)=uUcA
CDA = QD
GO TO 2900
CONTINUE
XM = QOXM(IQ)=uQL
YM = QQYM(IQ)=uUQL
RN = AMAX1(X-XM, XL-X,
IF(RN.LE.O.) GO TO 8100
XI = XM - XL
YI = YM - YL
XN = NON

KQX

Y-YM.,

.AND. TQ.GE.T) GO TD 539C

YL-Y)

00015810
sszsssssassssssas=s=s=====00015820
00015830
00015840
00015850
00015880
00015870
00015880
00015880
00015800
00015810
00015220
00015530
00015940
00015950
00015860
00015870
00015880
00015980
00018000
C0016010
00016020
00016030
00016040
00016050
00016060
CO016C70
0016080
00016090
0C016100
00016110
0001612C
Q0016130
00018140
CC016150
00016160
00016170
co018180
000161280
0C016200
00016210
00016220
00016230
oCC 16240
00016250
00016280
0016270
00016280
00016280
00016300
0016310
0C0 16320
00016330
00016340
0C016350
00016360
00016370
00016380
00016320
00016400
00018410
00016420
20016430
000168440
00016450
00016460

BTSS

BT7 ., BT8

BT7 ., BT8

ugo .
uvl

uav

Uvb , uvu |, UzMm

OR oyYT
QD
m

bm ., DXT .,

TE ., TPHi
VTN ,

M
oQYm(
Qe (

10)
10)



2800

3000

4500

)
NX
X1
NY
b !
s2
s2
QD
CONT
ER =
IF(T
QMo
CONT
oM =
ON =
YQ =
DO &

= SORT(AMAX1(S50.0=XD=QE*RN/(1.0 + DR), XI=YI/XN) )
= NON - MAX1(XN - XI/S, 0.)
= XI/FLOAT(NX)

= NON - MAX1(XN - YI/S, O.)
= YI/FLOAT(NY)

= AMAX1(XI, YI)

= §2=52
A = FLOAT(NX)=FLOAT(NY)=QD
INUE

0.02=52=(1.0 + DR)/(XD=XD)
.GE.0.) ER = ER + 0.2
= Q,
INUE

QOM(IQ)~UQM

(QM - OMO)/QDA

YL + YI*0.5
290 1Y = 1, NY

YN = (Y - YQ)/YD

XQ
Do

= XL + XI*0.5
5190 IX = 1, NX
XN = (X - XQ)/XD
RN = SQRT(XN=XN + YN*YN)
IF(BTSS) GO TO 5000
IF(RN.LE.O.) GO TO 9100
IF(T.LT.0.) GO TO 4500
TN = (T - TQ)/TD
WO = (RN - TN)/SQRT(4.0=TN)
E = ERFC(wWC)
CONTINUE
CY = EXP( (XN/G2 - RN}=0.5)
CR = 4. 0*SQRT(WPI=RN)
W = ON=CY=E/CR

5001 FORMAT(1X, 5G15.7)

R

S0C0
5090
5180
5280

2390

IF(BTS) WRITE(LUW. 5001)
X . XQ, XD. XN, CR
Y . YQ, YD, YN, CY
T .70, TD, TN, E
CM, COMC,QDA.QN, W
= C + W
CE = CE + W*ER/RN
GO TO 5080C
CONTINUE
CR = AMAX1(CR, RN)
CONTINUE
XQ = XQ + XI
CONTINUE

D= « «

YQ = YQ + YI
CONTINUE

QMo
CONT

= OM
INUE

IF(BTSS) GO TO 5500

c =¢C

/usc

CE = CE/UsC

GO TO
CONTI
IF(CR
C = (
CONT1
BERR =

5290
NUE

.GT. 0.) C = CR / (SQRT(TPHI = TPHI + CR) + TPHI)
TM + C = C = TD) / uUiC
NUE

.FALSE.

RETURN
CONTINUE

c = -

1.0

CE = 0.0

BERR =

.TRUE .

RETURN

END

00016470
00016480
00016480
CO016500
000168510
00016520
0018530
Q00018540
00016550
00016560
0C018570
00016580
00018580
00016800
00016610
00016620
00016630
00016640
00016650
00016660
00018870
00016680
00016680
00018700
00016710
00016720
CC0168730
00016740
00016750
00018780
00016770
CC016780
C001678C
CC0 16800
0C016810
00016820
00018830
cCco 16840
00016850
00016860
0C016870
00016880
00016880
co0 16200
00016910
00016820
0016830
00016840
00016850
2C0 18960
00016870
00016380
Q0016290
00017000
00017010
Q0C 17030
00017040
00017050
00017060
00C 17070
00017080
000170390
00017100
CCo17110
00017120
00017130



sSsssasssssEsEssEsses====cs=xscss=ss ERFC ssss==cc=ssssxasssass=sa=x0Q0017140

FUNCTION ERFC(WO) 00017150
DATA EO, E1, E2, E3, Ea, ES 00017180
/ .32759, .25438, -.28540, 1.42141, -1.45315, 1.06141 / 00017170
W = 1.0/(1.0 + EO=ABS(WO) ) 00017180
W = We(E1 + W=(E2 + w=(E3 + W=(E4 + W=ES) ) ) ) 0001718C
E = WEXP(-(wWO=WwO) ) 00017200
IF(WO.LT.0.) E = 2.0 - E 00017210
ERFC = E 00017220
RETURN 00017230

END 00017240



APPENDIX II-F

PROGRAM SOURCE FOR IBM PC

11-F-1



==== TS50 FOREGROUND HARDCOPY ==x=
DSNAME=U11236C.FPLUMEPC.CNTL

c GROUNDWATER PLUME CALCULATION PROGRAM 00000010
c D.C. KENT, HYDROGEOLOGIST, PRINCIPAL INVESTIGATOR 00000020
c FRED WITZ AND LORRAINE LEMASTER, PROGRAMMERS 00000030
c GEDLOGY DEPARTMENT, OKLAHOMA STATE UNIVERSITY 00000040
c STILLWATER, OKLAHOMA, 74078 C00000S50
c FORTRAN VERSION (SEE VERSION BELOW) 00000060
c TESTED WITH: 00000070
c MICROSOFT FORTRAN ON IBM PC (77 STANDARD) COOO00E0
£ azEmsEsisEassEsREsaasssesans=ss=ss DECLARATIONS =ssss==s=cas=eses=a00000080
LOGICAL*2 BERR, BATCH,BOP , BOE ,BTSS c0000100

+ o BT1 . Bra . B3 ., B¥4 ., BYS ., BTE , BT7 , ET8 00000110
LOGICAL=2 BBT , B y BIP 00000120
CHARACTER=4 0C000130

+ HHCMD 0C000 140

* oM , HA |, HAR . HHAX . HHAY CO000 150

+ L HC , HD: , HHDX , HHDY , HHDR , HHDM 00000160

# o HE 5 HF « HG , HHGG . HHGL . HHGT 00000170

e MR o M o HER o HIL 5 THIR o0C0o0180
CHARACTER=4 00000180

# HL , HLX , HLY , HM 0C00C200

# 5 oHQ  HEBD ; HOP , HOE: ., HOT ;. HOW: , HHP 00000210

+ , HQ , HON , HHQE , HHQL , HHQA , HHQT Q0000220

+ , HHQM , HHGR . HHQC , HHQQ . HHQV 20000230

* 5 PR . HHRR . HHRK , HHRD 00000240
CHARACTER=4 00000250

+ HS , HSC , HSL , HSN , HSX , HSY , HHTC . HHTE 000002€0

5 SR 2 . HHU » HHUL » HHUM . HHUT 0000270

+ o HY , HHVV , HHVG , HHVK , HHVT 00000280

+ , HHVR , HHVI , HHVD , HHVU 00000280

&y MR , HHXC , HHYC . HHZM , HHIC COoCO0300

+ . HHOT 00000310
CHARACTER*4 C0000320

* H2D , HSDC, HODG, HSDP, HIDQ, HOFF, HSG CCO00330

+ , HS8I ,; HSIC, HIIG, HOIP, HIIQ, HITG 00000340

+ , HHC1 , HHC2 , HHCS3 0C0C0350
CHARACTER*4 HHCOM ,HCMD, HE , HT7 0COo00360
INTEGER*4 Ju L P2 4 00000370
DIMENSICN BET(8), HHCOM(381), KKCOM(13), RRCOM(78), JJd(30) C0000380

COMMON /CHAR/ Co0Cc0380

+ HHCMD(30) 00000400

+ , H , HA |, HAR , HHAX (7) , HHAY (7) 000004 10

+ ,HC , HD , HHDX (7) , HHDY (7) , HHDR (7) , HHDM (7) 0000420

e m BE o IME o MG . HHGG (7) . HHGL (7) , HHGT (7) CC000430

+ Hed 5 HT « HIP ; HIk ; HIR coo00440

+ o HL |, HEX , HLY , MM CC000450

+ L, HO , HOD , HOP , HOE ., HOT , HOW , HHP R COC0046C

+ L, HQ , HON |, HHQE (7) , HHOL (7) , HHQA (7) ., HHOT (7) 00000470

+ , HHOM (7) , HHQR (7) , HHQC (7) , HHQQ (7) , HHQV (7) cocoo480

+ o HR , HHRR (7) , HHRK (7) , HHRD (T7) CCO00480

+ HS , HSC , HSL , HSN , HSX , HSY , HHTC (7) , HHTE (7) CCoo0500

+ , HU , HHU (7) , HHUL (7) , HHUM (7) , HHUT (7) QOO00S 10

L IR . HHWW (7)) , HHVG (7) , HHVK (7) ., HHVT (7) 000C0520

+ HHVYR (7) , HHVI (7) , HHVD (7) , HHVU (7)) 00000530

+ ., HXY , HHXC (7) , HHYC (7) , HHZM (7) , HHSC (7) OC000540

+ . HHST (7) 00000550

+ , H8D , HSDC, HSDG, HSDP, HODQ, HSFF, HSG CO000560

+ , H9I , HSIC, HSOIG, HOIP, HOIQ, HOTG COCO0s570

+ , HHCt1 (18) , HHC2 (18) ., HHC3 (18) OCO00580
COMMON /BIT / 00000580

v BERR, BATCH C0000600

+ ., BOP , BOE .BTSS CcO0006 10

+

o BIS ; BIZ , BI3 ; 874 ; BTfH ., BI6: ; BT ; BIS 00000820



s gy

1001
1002
1003
1021
1023
1031
1033
1081

1101

1400
1401

1580
1580

1700

N S SR S S S S S S A

+ o+ 4

COMMON /INTE/ 00000630

LUL , LUM , LUR , LUP , LUE , LUW Q0000640

. MCMD 00000650

v KDX KDY o KG |, KLY . KLY , KR 00000660

« KTE , KVG , KVP , KVR , KXC , KYC CO000E70

. NQ . NON , NSL , NSN , NSX , NSY 00000680

., MQ Q00000630

. KKGX( 10) , KKQM( 10) 00000700
COMMON /REAL/ 000007 10
UA , UD , UGL , UGT , ULC 00000720

. UQL , UQA , UQT , UQM , UQR , UQC , UQQ , uUQV CO00CT30

. URK , URD , UTC ., UVV , UVK , UVT , UVI , UvVD , UVU , UZM 00000740

, Usc 00000750

v AR A LE s GE L BX . BY  BR . BM . DXV . DYT 00000760

. @ Bk Gl Ed R . QE , QD Q0000770

« R R 5 RP S RD 586 o, 7€ 7D | EE FRHE 00000780

v ¥ v VN, VG , VP , VK , VKN , VT |, VTN , VM 000007390

e MR o NME o ME e e/olelele]-To]e]

, XC , X8C , XGL , XGM , XGI , XD co0008 10

« YE L ¥8C ., YGL , YGM . YBI ., ¥D ., ZM co00Cc820

» QOXL( 10) . QOxM( 10) . QQYL( 10) . QQYM( 10) 00000830

, QoA ( 10) , @QT ( 10) , Qav ( 10) , @@ ( 10) 00000840

. QQC ( 10) , QQR ( 10) , QQM ( 10) OCO00850
EQUIVALENCE (HHCOM(1), H), (KKCOM(1), KDX), (RRCOM(1), UA) 00000860
EQUIVALENCE (BBT(1), BT1) OC000BTO
DATA NACC, NEXP / 20, 80 / OC0C0E80O
DATA MBT, MHCOM, MKCOM, MRCOM, MJy / B, 3B1, 19, 76, 30 / Q0000890
DATA BIP /.TRUE./ QQ0008C0
sS=s=sss==========z=z====ss=sas=s=a=s GLOBAL FORMATS ==s===s========s====00000510
FCRMAT( 1X) 00C003820
FORMAT('0Q") Q0000830
FORMAT('0/) oC0o00240
FORMAT(184A4) 00000850
FORMAT(5E15.0) CO000880
FORMAT(1X, 18BA4) C0000a70
FORMAT(1X, 5G15.7) CCCOoCs80
FORMAT(* INVALID OR MISSING VALUE.’) 20000880
===s=====s==s==s==s===s=====sz======= BEGIN EXECUTION =s==s=s===s========00001000
FORMAT(* GROUNDWATER PLUME CALCULATION PROGRAM’ 00C0o1010
/ * D.C. KENT, HYDROGEOLDGIST, PRINCIPAL INVESTIGATOR’ 0CC01020

/ ' FRED WITZ AND LORRAINE LEMASTER, PROGRAMMERS’ 00C0 1030

/ ' GEDLDGY DEPARTMENT, OKLAHOMA STATE UNIVERSITY® 00001040

/ ' FORTRAN VERSION 1.2 (1885, JANUARY)‘ / ) 00C0 1050

CALL INIT Q0001060
WRITE(LUP, 1101) o0oCc 1270
GO TO 1500 000C 1080
s==s=s=s===s====s================== [NPUT LOQOP =ssss=sss=ss==========00001030
CONTINUE 00001100
FORMAT (* COMMAND? ‘) 00001110
IF(BOP) WRITE(LUP, 1401) Q0001120
READ (LUR, 1021) (HHCMD(I), I = 1, 18) 0C001130
IF(BOE) CALL PUTH(HHCMD, LUE) 00001140
HHCMD(18) = H 00001150
================================ NEXT COMMAND LOQOP: POP ========00001160
CONTINUE CCCC1170
HCMD = HHCMD( 1) ©000 1180
IF(HCMD.EQ.H) GO TO 1400 Q0001180
DO 158C I = 2, MCMD CoC01200
HHCMD(I - 1) = HHCMD(I) QoCco1210
IF(HHCMD(1).EQ.H) GO TO 1590 00001220
CONTINUE 000C 1230
HHCMD(MCMD) = H co001240
CONTINUE 00001250
=== =s=ss===s=s=z==z================ RE-EXECUTE LOOP: SIEVE =x======00001260
CONTINUE 00001270

IF(BT2) CALL PUTH(HHCMD, LUE) 0co01280



IF(BT1) WRITE(LUE, 1031) HCMD
IF(HCMD.EQ. H ) GO TO 1400

IF(HCMD.EQ. HA ) GO TO 2100
IF(HCMD.EQ.HHAX (1) ) GO TO 2110
IF(HCMD.EQ.HHAY (1) ) GO TO 2120
IF(HCMD.EQ. HAR ) GO TO

IF(HCMD.EQ. HC ) GO TD 2200
IF(HCMD.EQ. HD ) GO TC 2300
IF(HCMD.EQ.HHDX (1) ) GO TO 2310
IF(HCMD.EQ.HHDY (1) ) GO TO 2320
IF(HCMD.EQ.HHDR (1) ) GO TOD 2330
IF(HCMD.EQ.HHDM (1) ) GD TD 2340
IF(HCMD.EQ. HE ) GO TO 2400
IF(HCMD .EQ. HG ) GO TO 2500
IF(HCMD .EQ.HHGG (1) ) GO TD 2510
IF(HCMD.EQ.HHGL (1) ) GO TO 2520
IF(HCMD.EQ.HHGT (1) ) GO TO 2530
IF(HCMD .E0Q. HH ) GG TD 2600
IF(HCMD.EQ. HI ) GO TO 2700
IF(HCMD.EQ. HIP ) GO TO 2710
IF(HCMD.EQ. HIL ) GO TOQ 2720
IF(HCMD.EQ. HIR ) GO TO 2730
IF(HCMD.EQ. HL ) GO TO 2800
IF(HCMD.EQ. HLX ) GO TO 2810
IF(HCMD.EQ. HLY ) GO TO 2820
IF(HCMD.EQ. HM ) GO TO

IF(HCMD.EQ. HD ) GO ToD 3000
IF(HCMD.EQ. HOD ) GO TO 3010
IF(HCMD.EQ. HOW ) GO TO 3020
IF(HCMD.EQ. HOP ) GO TO 3030
IF(HCMD.EQ. HOE ) GO TO 3040
IF(HCMD.EQ. HOT ) GO TO 3050
IF(HCMD.EQ.HHP (1) ) GO TD 3100
IF(HCMD.EQ. HQ ) GC TO 3500
IF(HCMD.EQ.HHQE (1) ) GO TD 3810
IF{HCMD.EQ. HON ) GO TG 3820
IF(HCMD.EQ.HHOM (1) ) GO TO 3800
IF(HCMD .EQ. =R ) GO TO 4100
IF(HCMD.EQ.HHRR (1) ) 60 TO 4100
IF(HCMD.EQ. HS } GO TO 4200
IF(HCMD.EQ. HSC ) GO TO 4210
IF(HCMD.EQ. HSL ) G& TO 4220
IF(HCMD.EQ. HSN ) GO TD 4230
IF(HCMD.EQ. HSX ) GO TD 4240
IF(HCMD.EQ. HSY ) GO TD 4250
IF(HCMD.EQ .HHTC (1) ) GO TC 4300

IF(HCMD.EQ.RHTE (1) ) GO TO 4400

IF(HCMD.EQ. HV ) GO TO 4500
IF(HCMD.EQ.HHVV (1) ) G0 TO 4500
IF(HCMD.EQ. HXY ) GO TO 4800
IF(HCMD.EQ.HHXC (1) ) GO TO 4610
IF(HCMD.EQ.HHYC (1) ) GO TD 4620
IF(HCMD .EQ.HHZM (1) ) GO TO 4700
IF(HCMD _EQ.HHSC (1) ) GO TO 5100

IF(HCMD.EQ.HHST (1) ) GO TO

IF(HCMD.EQ. HSD ) GG TO 5200
IF(HCMD .EQ. HSDC ) GO TO 3210
IF(HCMD.EQ. HSDG ) GO TD 5220
IF(HCMD.EQ. HODP ) GO TOD 5250
IF(HCMD.EQ. HSDQ ) GO TO 5260
IF(MCMD.EQ. HOFF ) GO TO 5200
IF(HCMD.EQ. HSG ) GO TD 5400
IF(HCMD.EQ. HeI ) GO TO 5500
IF(HCMD.EQ. H8IC ) GO TO 5510
IF(HCMD.EQ. HeIG ) GO TO 5520
IF(HCMD.EQ. H8IP ) GO TD

2330

4700

SeCC

5250

00001280
00001300
00001310
00001320
00001330
00001340
00001350
000013680
00001370
00001380
oo001320
00001400
00001410
00001420
00001430
00001440
0000 1450
C000 1460
O0001470
00001480
ocCO 1480
Q0001500
00001510
00001520
00001530
00001540
00001550
00001560
00001570
00001580
00001520
00001600
00001610
00C01620
00001530
Co00 16840
000G 1650
00001660
Q0001670
CO001680
00001680
00001700
00001710
oooo1720
Co001730
00001740
OCo01750
000017680
00001770
OCCO1780
S0CO1790
oCoC 1800
00001810
Q0001820
€000 1830
CCo0 1840
00001850
CO00 1880
00001870
00001880
00001890
0000 1SCO
00001810
00001820
00001830
Qo0oC 1240



IF(HCMD.EQ. HSIQ ) GO TO 5560 00001850

IF(HCMD.EQ. HSTG ) GO TO 5620 00001860
WRITE(LUP, 1801) HCMD 00001870

1801 FORMAT(1X, A4, '?2’) 00001980
GO TO 1400 00001880

Cc szsasessssssesssssesscsassaszzss COMMAND EXITS srmss=sssss==:a=zs00002000
L =zazssass==zs===================== [NPUT AND MISC., =s=ss===========00002010
c e A~ e 00002020
2100 CONTINUE 00002030
2101 FORMAT(* 1 FOR X AND Y DISPERSIVITY (AX, AY),’ 0002040
= / * 2 FOR X DISPERSIVITY AND DISPERSION RATIO (AX, DR):‘ 00002050

+ A i) 00002060
IF(BOP) WRITE(LUP, 2101) 00002070

CALL GETI(ICMD, 1. 2) 00002080
IF(BERR) GO TO 8110 000020s0
IF(ICMD.EQ.1) CALL PUSH(HHAY(1) ) 00002100
IF(ICMD.EQ.2) CALL PUSH(HHDR(1) ) 00002110

c GO TO 2110 00002120
R, [ e e e e RN o et e e S o 0CC0213C
2110 CALL GETR(HHAX, AX, .TRUE.) 00002140
IF(BERR) GO TO 8120 00002150

KDX = 2 0CC021€0

GO TO 1500 o00C2170

c B e o o Y Y S ey =e RN == o oy e e e e e COC02180
2120 CALL GETR(HHAY, AY, .TRUE.) 00002190
IF(BERR) GO TO 8120 00002200

KDY = 2 0Cc0oC2210

GO TO 1500 00002220

C e € mmmmmmmmmm e en 00002230
2200 CONTINUE 00002240
2201 FORMAT(‘ THREE TITLE LINES:’/ * ?') 00002250
2202 FORMAT(" ?27) 00002260
IF(BOP) WRITE(LUP, 2201) 00002270

READ (LUR, 1021) H4Ct 00002280

IF(BOE) CALL PUTH(HHC1, LUE) 0002280

IF(BOP) WRITE(LUP, 2202) 00002300

READ (LUR, 1021) HHC2 00002310

IF(BOE) CALL PUTH(HHC2, LUE) Q0002320

IF(BOP) WRITE(LUP, 2202) 00002330

READ (LUR, 1C21) HHCS 00002340

IF(BOE) CALL PUTH(HHC3, LUE) 00002350

GO TO 1500 000Cc2360

c R o e R s S . S Lo e S e o RSN RNERE AN e e a e 00002370
2200 CONTINUE 00002380
2301 FORMAT(' 1 FOR X AND Y DISPERSION (DX, DY).' 00002330
+ / ¢ 2 FOR X DISPERSION AND DISPERSION RATIO (DX, DOR),’ 00002400

+ / ' 3 FOR X AND Y DISPERSIVITY (AX, AY),°’ 00002410

+ / ' 4 FOR X DISPERSIVITY AND DISPERSION RATIO (AX, DR).’ 0C0GC2420

* £ (USE DM FOR MOLECULAR DIFFUSIDN): 00002430

+ /o) 00002440
IF(BOP) WRITE(LUP, 2301) 00002450

CALL GETI(ICMD, 1, 4) Q0002480
IF(BERR) GO TO 8110 coo02470
IF(ICMD.EQ.1) CALL PUSH(HHDY(1) ) 00002480
IF(ICMD.EQ.2) CALL PUSH(HHDR(1) ) 0002480
IF(ICMD.EQ.3) CALL PUSH(HHAY(1) ) 000C2500
IF(ICMD.EQ.4) CALL PUSH(HHDR(1) ) 00002510

GO TO (2310, 2310, 2110, 2110), ICMD 00002520

c S o B S e . e S e PX e e e e o 06 e e e 2 0002530
2310 CALL GETR(HHDX, DX, .TRUE.) 0002540
IF(BERR) GO TO 8120 00002550

KDX = 1 C0002560

GO TO 1500 0C002570

R e e PR S S P B 8 ey o o o= e R e o ey DY e S S W s O W OC002580
2320 CALL GETR(HHDY, DY, .TRUE.) 00002580

IF(BERR) GO TO 8120 C0002800



2330

2340

c
2400

KDY = 1
GO TO 1500
________________________________ DR B S ——
CALL GETR(HHDR, DR, .TRUE.)
IF(BERR) GO TO 8120
KDY = 3
GO TO 1500
________________________________ DM ——
CALL GETR(HHDM, DM, .TRUE.)
IF(BERR) GO TO 8120
GO TD 1500
________________________________ E -
CONTINUE

2401 FORMAT(’ END OF PLUME PROGRAM.’)

2402 FORMAT(‘ GODDBYE.')
WRITE(LUE, 2401)
WRITE(LUP, 2402)
STOP
________________________________ G o
CONTINUE

2500

2501 FORMAT(’ O FOR NO DECAY,

2505

2510

2520

2530

c
2800
2601

+ 1 FOR DECAY COEFFICIENT, GAMMA (GG), '
+ / ' 2 FOR DECAY LAMBDA (GL),'
+ / ' 3 FOR DECAY HALF-LIFE (GT):’
+ )
IF(BOP) WRITE(LUP, 2501)
CALL GETI(ICMD, O, 3)
IF(BERR) GO TO 8110
ICMD = ICMD + 1
GO TO (2505, 2510, 2520, 2530), ICMD
G = 1.0
KG = 1
GO TO 1500
________________________________ GG PSS ——
CALL GETR(HHGG, XC, .FALSE.)
IF(XC.LT.1.0) GO TO 8120
G = XC
KG = 1
GO TO 1500
________________________________ GL -
CALL GETR(HHGL, XC, .FALSE.)
IF(XC.LT.0.0) GO TO 8120
GL = XC
KG = 2
GO TO 1500
________________________________ BT ====—=ccemccccc———
CALL GETR(HHGT. GT, .TRUE.)
IF(BERR) GO TO B120
GL = 1.0
KG = 3
GO TD 1500
________________________________ H - - —— -
CONTINUE
FORMAT(
+  INPUT: DUTPUT: *
+/ " € CASE TITLE I INPUT PARAM *
+/ * M THICKNESS .D  ALL PARAM. -’
+/ * P POROSITY .C SINGLE’
+/ ' V VELOCITY G GRID MAP’
+/ ' D DISPERSION FF PAGE PRINT’
+/ * A DISPERSIVITY’
+/ * R RETARDATION SPECIAL: '
+/ ' @ DECAY H HELP”’
+/ * Q SOURCE E EXIT!
+/ '/ T SAMPLE TIME I INPUT’
+/ * TE STEADY STATE 0 OQUTPUT”

00002610
00002620
000026830
00002640
00002650
00002880
00002670
00002680
000026380
00002700
00002710
00002720
00002730
00002740
00002750
00002760
Q0002770
00002780
0CoC2780
00002800
00002810
00002820
00002830
00002840
00002850
00002860
CCC02870
00002880
000028390
00002800
20002810
00002820
00002830
00002840
00002850
0CCC28860
00002870
00002880
00002880
Q0003000
Q0003010
00003020
00003030
00003040
00003050
0C003060
00C03070
0CcC03080
C0C03080
00003100
C0003110
00003120
00003130
CCO08 140
00003150
00003160
00003 17C
00003180
00003180
00003200
0C003210
00Cc0o32220
00003230
00003240
00003250
00002280



o4

c

c

2700

2701 FORMAT( / ’ 1 TO PROMPT FOR ALL REQUIRED PARAMETERS (IP),°’

2710

2720
2721

2730
2731

#f * ®Y SINGLE X,

+/
+/

+E 4+

* 4+

* L GRID LIMITS’
‘8§ GRID SCALES’)
WRITE(LUP, 2601)
GO TO 1500

CONTINUE

/ ' 2 TO LDAD PREVIOUSLY SAVED PARAMETERS (IL),’
/ ' 3 TO READ ALL INPUT FROM ANOTHER SOURCE (IR),°
/ ' -1 TO SET OUTPUT PARAMETERS (0):°
e L
IF(BOP) WRITE(LUP, 2701)
CALL GETI(ICMD, -1, 2)
IF(BERR) GO TD 8110
IF(ICMD.EQ. O) GO TO 8110
IF(ICMD.EQ. 1) GO TG 2740
IF(ICMD.EQ. 2) GO TO 2720
IF(ICMD.EQ. 3) HCMD = HIR
IF(ICMD.EQ.-1) HCMD = HO
CALL PUSHI(HI)
GO TO 1700

A S B A e T o e e S e e il e S e i IP == rmmccccmcc s ==

r
P>
w
pe |

COMMAND MUST RESET BIP)
BIP .TRUE.
KLX
KLY
KXC
KYC
NQ
CALL PUSH(HD)

CALL PUSH(HG)

CALL PUSH(HR)

CALL PUSH(HHTC(1) )
CALL PUSH(HQ)

CALL PUSHI(HL)

CALL PUSH(HV)

CALL PUSH(HHP (1) )
CALL PUSH(HHZM(1) )
HCMD = HC

GO TO 1700

oO0000

CONTINUE

FGRMAT( " LDAR FILE UNIT £, I3, * T@", T3, "“yusf * 249

WRITE(LUP, 2721) LUL, LUM
CALL GETI(LU, LUL, LUM)
IF({BERR) GO TO 8120
READ (L&) I, IX. IY, IO
IF( 1 .NE.MHCOM
LOR. IX.NE.MKCOM
LOR. 1IY.NE.MRCOM
.OR. IQ.NE.MOQ
) GO TC 8120
READ (LU) HHCOM
READ (LU) KKCOM, KKQX, KKQOM
READ (LU) RRCOM
READ (LU) QOXL, QQXM, QQYL, QQYM
, QOA , QGQT , QQV , QQ
, QQC , QQR , QQM
ENDFILE LU
BIP = .FALSE.
GO TO 1500

CONTINUE

FORMAT( ~ INPUT- UNTT: (1 TB~, I3, ") il 7 27)

IF(BOP) WRITE(LUP, 2731) LUM

00003270
00003280
cooo3280
00003300
0C003310
00003320
0000333C
00003340
00003350
00003360
00003370
00003380
00003320
00003400
00003410
00003420
00003430
00003440
Co0034350
00003460
00003470
0003480
00003490
00002500
00003510
00003520
00003530
00003540
000G355C
00003560
CC003570
00003580
00003580
00C03800
00003610
COC03620
00003830
CO003€e40
00C05650
00003660
00003670
00C03880
00003680
Co0037C0
00003710
Co003720Q
00Q03730
C0003740
CO003750
C00037€0
Co003770
00003780
00003780
00003800
C0003810
Coo03820
00003830
00003840
00C0O3850
00003860
00003870
00CCzE880
00003890
COCO398C0
00003810
00003920



IF(BOP) WRITE(LUP, 4211) 00007230

READ (LUR, 1023) XC 00007240
IF(BOE) WRITE(LUE, 1033) XxC 00007250
IF(XC.LE.0.0) GO TO 8120 00007260

SC = 1.0/XC 00007270

GO TO 1500 00007280

s e S T o e e e e 0007290
4220 CONTINUE 00007300
4221 FORMAT(’ GRID MAP LINE SIZE (40-255 CHARACTERS/LINE):*/ * 27) 00007310
IF(BOP) WRITE(LUP, 4221) 00007320

CALL GETI(ICMD, 40, 255) 00007330
IF(BERR) GO TO B120 00007340

NSL = ICMD C0007350

GO TO 1500 COC07360

C emmmmeeemceemceeeeeeeceeceeeees RS —— 00007370
4230 CONTINUE 00007380
4231 FORMAT(’ GRID MAP NODES PER LINE (0O FOR FULL LINE):'/ * 27) 00007380
IF(BOP) WRITE(LUP, 4231) 00007400

CALL GETI(NSN, O. 0) 00007410

GO TO 1500 00007420

C memememmmecmeceeceecmemeeecaaeoe = RS 00007430
4240 CONTINUE 00007440
4241 FORMAT(’ GRID MAP X SPACING (3 TO & CHARACTERS/NODE):'/ ' 77) 00007450
IF(BOP) WRITE(LUP, 4241) 00C07460

CALL GETI(ICMD, 3, 8) 00007470
IF(BERR) GO TO 8120 000C7480

NSX = ICMD 00007480

GO TO 1500 00007500

C mmmmmmmmmmmmmemecmememeeeeeeee R 00007510
4250 CONTINUE 00007520
4251 FORMAT(’ GRID MAP Y SPACING (1 TO 4 LINES/NODE):’/ * 27) 00007530
IF(BOP) WRITE(LUP, 4251) cO0CT7540

CALL GETI(ICMD, 1., 4) Q0097550
IF(BERR) GO TO 8120 00007560

NSY = ICMD 00007570

GO TO 1500 CcCO07580

o PSS L 0C007580
4300 CONTINUE Co007600
4301 FORMAT(' -1 FOR STEADY STATE,') 00CcOo7610
IF(BOP) WRITE(LUP, 4301) COo007620

CALL GETR(HHTC, TC, .FALSE.) 00007630

BIP = .FALSE. Coo07640

GO TU 15C0 CO00T7ESO

c AESESRSENRECasEaTSusSEEIESwsE=ss TE sssssssesssasszosssasepassesera(0007660
4400 CALL GETR(HHTE, XC, .TRUE.) Coo07670C
IFIBERR) GO TO 8120 00007680

IF(XC .GT. 100.) GO TO 8120 00007680

KTE = 1 o00CT7700

YC = XC/80. ocec7710

PO = 0, 00007720

P2 = PO CCo0T730
IF(ERFC(PC) - YC) 4425, 4480, 4426 00007740

4425 PO = =1. O0COTT750
GO TO 4428 QD007 7&C

44286 PO = 1. Ceoo7T770
4428 CONTINUE 00007780
DD 4448 1 = 1, NEXP o0007780
IF((ERFC(PO) - YC)=PO) 4449, 4480, 4445 COo0078C0

4445 P2 = PO 00007810
PO: = PO * 2, 0Ccoo7820

4448 CONTINUE CC0C7830
GO TO B120 c0o007840

4448 P1 = AMIN1(PO,P2) Q0007850
P2 = AMAX1(PO,P2) o0007880

DO 4468 I = 1, NACC c0007870

PO = (P1 + P2)/2.0 0007880



c

Cc
c

c

c

€

c

CALL GETI

(LY, ¢,

LUM)

IF(BERR) GO TO 8120

LUR = LU

GO TO 1500

2800 CALL PUSH(HLY )
GO TO 2810

2810 CONTINUE

2811 FORMAT(’ GRID MAFP X LOCATIONS (’,2a4,7),"

* /" MI
+ /!?J’

NIMUM,
)

(MAXIMUM), (INTERVAL):’

IF(BOP) WRITE(LUP, 2811) HHXC(8), HHXC(7)

READ (LUR,

=) XGL, XGM, XGI

IF(BOE) WRITE(LUE, 1033) XGL, XGM, XGI

KLX = O

IF(XGM.LE

KLX = 1

.XGL .AND.

G0 TO 1500

2820 CONTINUE

2821 FORMAT(‘ GRID MAP Y LOCATIONS (’,244,7),"'
+ / 7 MINIMUM, MAXIMUM, (INTERVAL):'

+ /1?:

)

IF(BOP) WRITE(LUP, 2821) HHYC(€&), HHYC(7)

READ (LUR,

=) YGL, YGM, YGI

IF(BDE) WRITE(LUE, 1033) YGL. YGM, YGI

KLY = 1

GO TO 1500

3000 CONTINUE

XGI.LE.0.0) GO TO 8120

TO DUMP ALL PARAMETERS TO DISK (0D),’

TO SET LOCATION FOR WRITING RESULTS (OW),*

PROMPTING (OF),*
ECHO (OE), '
TRACE (OT).’

3001 FORMAT( ' 1

+ /g

4 J ! 4 1D SET

- ;2.8 70 SET

* " 570 SET

+ 7t 2)
IF(BOP) WRITE(LUP, 3001)
CALL GETI(ICMD,

1, 8)

IF(BERR) GO TO 8110

GO TO (3C10, 3020, 3030, 3040, 305C),
------------------------------- DD -

3010 CONTINUE

IF(BIP) GO TO B110
2011 FORMAT(” DUMP FILE ONIT (*, I3, * TQ", I3,
WRITE(LUP, 3011)
(Lu, LUL, LUM)
IF(BERR) GO TO 8120

CALL GETI

WRITE(LU)
WRITE(LU)
WRITE(LU)
WRITE(LU)
WRITE(LU)

ENDFILE LU

CLOSE(LU)

MHCOM,
HHCOM
KKCOM,
RRCCOM
QOXL ,
0Qa
Qac

GO TO 1500

3020 CONTINUE
3021 FORMAT(' 1

Tt I3,

LUL, LUM

MKCOM, MRCOM, MQ
KKOX, KKOM
QOXM, 0QYL, QQYM

QQT , QQV , QQ
QQR , QQM

‘ TO SET RESULTS UNIT:'/

IF(BOP) WRITE(LUP, 3021) LUM

CALL GETI

CEVY T

LUM)

IF(BERR) GO TO 8120

Luw = LU

GO TO 1500

ICMD

00003930
00003940
00003950
00003960
00003970
00003980
00003990
00004000
00004010
00004020
00004030
00004040
00004050
00004060
00004070
00004080
00004080
00004 100
00004110
00004 120
00004 130
00004 140
00004 150
00004 160
00004170
00004 180
00004 180
00004200
00004210
00004220
00004230
00004240
00004250
00004260
00004270
00004280
C0004290
00004300
00004310
00004320
00004330
00004340
0C004350
00004360
00004370
00004380
00004330
00004400
00004410
00004420
00004430
00004440
00004450
00004460
00004470
00004480
00004480
00004500
00004510
DO004520
00004530
00004540
00004550
00004560
00004570
00004580



c e ———————— B e QP ~-e--reccsceccmcce e e e e a——- 00004520
3030 CONTINUE CO004600
3031 FORMAT(’ -1 FOR NO PROMPTING, ' 00004610

+ / * O FOR PROMPTING, * C0004620
= / * 1 TOD' 13, ‘ TD SET PROMPTING UNIT:’/ * 2') 00004630
IF(BOP) WRITE(LUP, 3031) LUM 0004640
CALL GETI(LUYU, =1, LUM) 00004650
IF(BERR) GO TD 8120 Q0004660
BOP = LU.GE.O 00004670
IF(LU.GT.0) LUP = LU 00004680
GO TD 1500 00004630

c e m e s el 00004700
3040 CONTINUE 00004710
3041 FORMAT(' -1 FOR NO ECHOD, 00004720

+ / * © FOR ECHO, "’ 00004730
- /. * 1 Y0’ I3, * TO SET ECHO UNIT:*/ * 7°) C0004740
IF(BOP) WRITE(LUP, 3041) LUM 00004750
CALL GETI(LU, =1, LUM) 00004760
IF(BERR) GO TO 8120 00004770
BOE = LU.GE.Q 00004780
IF(LU.GT.0) LUE = LU 00004730
G0 TO 1500 00004800

L et DT ==-=—mcsmmmccmc e m e e e 000048 10
3050 CONTINUE 00004820
3051 FORMAT(‘ + FOR TRACE, - FOR NO TRACE:’ 00004830

- / * 1 FOR COMMAND TRACE, ’ 00004840
+ / ’ 2 FOR STACK TRACE, ' 00004850
. / * 5 FOR CALCULATION TRACE:'/ ' 727) 00004860
IF(BOP) WRITE(LUP, 3051) 00004870
CALL GETI(ICMD, =-MBT, MBT) 00004880
IF(BERR) GO TO 8120 00004830
LU = IABS(ICMD) 00004900
IF(LU.NE. O) BBT(LU) = ICMD.GT.O 00004910
GO TO 1500 00004820

€ e e P e e 00004830

3100 CALL GETR(HHP , XC, .TRUE.) 00004840
IF(BERR) GO TO 8120 00004850
IF(XC.GT.1.) GO TO 8120 00004880
P = XC 00004970
G0 TO 1500 00004880

o SEEEETasss=sssrssasaEsssr===s=ssss () ssssrsss=sazasassoss=s===sssa=s00004930
3500  CONTINUE 00005000
3511 FORMAT(’ CURRENTLY USING’, I4, * OF’, I4, * TIME STEPS.’ 00005010

+ /' © TD END SOURCE INFORMATION, ' 00005022
+ /* 1 TO ADD POINT SOURCE, C0005030
* /' 2 TO ADD NON-POINT SOURCE, * 00005040
+ /' =N TO DELETE LAST N TIME STEPS:’ 00005050
+ i) 00005060

3512 FORMAT(® ===* BEGIN SOURCE INFORMATION ====') 00005070

3513 FORMAT(' ==== END SOURCE INFORMATION ====/) C0005080
WRITE(LUP, 3512) 00005080

3510 IF(BOP) WRITE(LUP, 3511) NG, MQ 00005100
CALL GETI(ICMD, O, ©Q) 00005110
IF(ICMD.LT.0) GO TC 3520 00005120
IF(ICMD.EG.1) GO TO 3530 00005130
IF(ICMD.EG.2) GO TO 3540 00005140
IF(NQ .LE.O) GO TO 3790 00005 150
IF(ICMD.EQ.Q) GO TO 3515 00005 160
GO TO 379C 00005170

3515 WRITE(LUP, 3513) 00005 180
GO0 TO 1500 00005 180

L mememmememmemeeee ————————— ~==== REDUCE ----==-==m=m=mecccccmma== 00005200
3520 NQ = MAXO(NQ + ICMD, 0O) 00005210

G0 TO 3510 00005220

C = emememme e - POINT —=--cmmmmmm e e e 00005230

3530 IF(NG.GE.MQ) GO TO 3788 00005240



c

c

3531 FORMAT(’ X LOCATION, Y LOCATION (', 244, *):'/ © 2°)

3540

IF(BOP) WRITE(LUP, 3531) HHOL(8), HHQL(T)
READ (LUR, *=) QXL, QYL

IF(BOE) WRITE(LUE, 1033) OXL, QYL

CALL GETR(HHOA, QA, .FALSE.)

IF(QA.LT.0.) GO TO 3780

KQX = 1

QXM = QXL

QYM = QYL

GO TO 3600

-------------------------------- NON-POINT =-===-==-=n=mnes

IF(NQ.GE.MQ) GO TO 3788

3541 FORMAT(’ X LOCATION MINIMUM, MAXIMUM (', 244, *):*/ * 27

3542 FORMAT(’ Y LOCATION MINIMUM, MAXIMUM (°, 244, *):'/ * 2')

———————————————————————————————— TIME AND RATE -===-=======
3600 CONTINUE
3601 FORMAT(’ 1 FOR MASS FLOW RATE 00, a4, )"
o / ' 2 FOR MASS/AREA RATE il T S
+ / * 3 FOR VOLUME FLOW RATE (', 244, 7).’
+ Al AND CONCENTRATION (', 244, ).’
B / ' 4 FOR VOLUME/AREA RATE (', 2a4, ’),’
- U AND CONCENTRATION (’/, 2A4, 7):’
- AR
IF(BOP) WRITE(LUP, 3801)
- HHOM(6), HHOM(7), HHQR(G), HHQR(7)
+ , HHOO(S8), HHQQ(7), HHQC(E), HHOC(7)
+ , HHOV(S), HHOV(7), HHQC(B), HHOC(7)
CALL GETI(KOM, 4, 4)
IF(BERR) GO TOD 3780C
QTO = =-1E20
QAU = QA=UQA
QV = 0.0
Q = 0.0
QC = 0.0
QR = 0.0
3700 CONTINUE
GO TO (3710, 3720, 3730, 3740), KaMm
3710  CONTINUE
3711 FORMAT(’ TIME, MASS FLOW RATE, (CONCENTRATION):‘/ * 27)

3715
3720

3721

IF(BOP) WRITE(LUP, 3541) HHQL(&). HHQL(7)
READ (LUR, =) OXL, OXM

IF(BOE) WRITE(LUE, 1033) OXL, QXM
IF(OXM.LE.QXL) GO TO 3730

IF(B0OP) WRITE(LUP, 3542) HHQL(&), HHQL(T)
READ (LUR, =) QYL, QYM

IF(BOE) WRITE(LUE, 1033) QYM, QYM
IF(QYM.LE.QYL) GO TO 3790

KQX = 2

QA = (@XM - QXL)=(QYM - QYL)=UQL=UQL/UQA

IF(BOP) WRITE(LUP, 3711)

READ (LUR, =) QT, OM, QC

IF(BOE) WRITE{(LUE, 1033) QT, GM, QC
Q = 0.

IF(QC.GT.0.0) @ = QM*UQM/(QC=uUQC J
IF(QA.LE.0.0) GO TO 3715

QR = QM=UQM/(QAU =UQR)

QV = Q /(QAaU =UJov)

e =0 /ugQ

GO TO 3780

CONT INUE

IF(QA.LE.0.0) GO TO 3780

FORMAT(‘ TIME, MASS/AREA RATE, (CONCENTRATION):‘/ * 7')

IF(BOP) WRITE(LUP, 3721)

READ (LUR, =) QT, OR, QC

IF(BOE) WRITE(LUE, 1033) QT, QR, @QC
OM = QR*UQR=QALU

00005250
00005260
00005270
00005280
00005280
00005300
00005310
00005320
00005330
00005340
00005350
00005360
00005370
00005380
00005390
00005400
000054 10
00005420
00005430
00005440
00005450
00005460
00005470
00005480
C0005480
00005500
00005510
00005520
00005530
00005540
00C05550
00005560
00C05570
0CC05580
00005580
00005600
00005610
Q0005620
00005830
00005640
00005650
00005680
Q0008670
00005680
00005680
00008700
00005710
Q0005720
00005730
00008740
Q00CE750
00005760
Q0005770
00005780
Q0005730
00005800
00005810
©oo0s820
00005820
00205840
00005850
00005860
00005870
00005880
00005890
Q0C05800



c

3725

3730
3731

3740

3741

3750

3760

3771

3720

3799

381C

3820

IF(QC.LE.0.0) GO TO 3725
Q = 0OMm /(QC*UQC=UQRQ)
QV = 0 *UQQ/(QAU *Uov)
GO TO 3750

g = 0

Qv = 0.

GO TO 3750

CONTINUE

FORMAT(’ TIME, VOLUME FLOW RATE, CONCENTRATION:'/ '

IF(BOP) WRITE(LUP, 3731)

READ (LUR, *) QT, @, QC

IF(BOE) WRITE(LUE, 1033) QT, Q. QC
QM = Q *UQQ=QC=UQC

IF(QA.LE.0.0) GO TO 3750

QR = OM /(QAU  *UQR)

QV = Q *UQQ/(0AU  *=UQV)

GO TO 3750

CONTINUE

IF(QA.LE.0.0) GO TO 3790

FORMAT(' TIME, VOLUME/AREA RATE, CONCENTRATION:'/

IF(BOP) WRITE(LUP, 3741)
READ (LUR, =) QT, QV, QC
IF(BOE) WRITE(LUE, 1033) QT, QV, QC
Q = QV*UQV=QAU /uUQQ
QR = QV=UQV*QC=UQC

oM = QR =QAU

QR = QR/UGR

CONTINUE

oM = QM/UQM

CONTINUE

IF(QT.LE.QTO) GO TO 3510
IF(GM.LT.0.) GO TO 3790
IF(QC.LT.0.) GO TO 3780
IF(NQ.GE.MQ) GO TO 3780
NQ = NQ + 1

KKOX(NQ) = KOQX

KKOM(NQ) = KoM

QOXL(NQ) QXL

QOXM(NG) QXM

OQYL(NQ) oYL

QQYM(NQ) QYM

QQT (NQ) QT

Q0A (NQ) QA

20V (NQ) Qv

QQ (NQ) Q

QQeC (NQ) Qc

QQR (NQ) QR

Q0M (NQ) oM

QTO = QT

KQX = ISIGN(KQX, -1)
ICMD = MIN1(QTO, ©.0)

FORMAT(1X, "ENTER’, IS, * TO RETURN TO MAIN SOURCE ME

IF(BOP) WRITE(LUP, 3771) ICMD
GO TO 3700

WRITE(LUP, 1081)
IF(BATCH) GO TO 1400
GO TO 3510

BT E ST SSESSSESSEIESSSESESSEESSESESIS=SSE QE SEESSSSES=ESS==s=S=

CALL GETR(HHQE, QE, .TRUE.)
IF(BERR) GO TO 8120
GO TO 1500

CONTINUE

v

3821 FORMAT(‘ MAXIMUM NUMBER OF SUBAREAS PER SOURCE:”
2

00005810
00005820
C0005830
00005840
00005850
00005860
00005870
00005880

) CO005280
00006000
00006010
00006020
00006030
00006040
00006050
00006080
00006070
C0006080
000Ce080

20) 00006 1C0
C000E110
0C006120
00006130
00006140
00006150
0000e 160
00008170
00006 180
00006 150
00006200
00006210
0006220
00006230
00006240
00006250
C0006260
00006270
C0006280
0o0Ccocs220
C0C0o6200C
0000831C
00006320
C00CE8330
00008340
00006350
00006360
00006370
00008380
000062380
00008400
000064 10

NU;: ") C0006420
000068430
00006440
------------ 00006450
00006460
00006470
00006480
=====2=22=2=00006490
C0006500
QC0C6510
00006520
-------------- 00006530
00006540
00006550
00006560



IF(ERFC(PO) - YC) 4465, 4480, 4466 00007820

44865 P2 = PO 0000700
GO TO 4467 00007910

4468 P1 = PO 00007920
4487 CONTINUE Q0007230
4468 CONTINUE 00007940
PO = (P1 + P2)/2.0 00007950

4480 CONTINUE 00007860
TE = XC 00007870

TPHI = PO CO007980

GO TO 1500 0007290
=s==S=EsSSSsSE=SsSssssssss=sss=ssss== |/ szs=ssssssssssss==s===========00008000

4500 CALL GETR(HHVV, V , .TRUE.) 00008010
IF(BERR) GO TO B120 00008020

GO TO 1500 00008030
-------------------------------- XY ====seeccmmmceceeecon=—-----0000B04C

4600 CALL PUSH(HHYC(1)) 00C08050
HCMD = HHXC(1) 00C08060

GO TO 1700 00008070
-------------------------------- X m==seememeemeeeeeaceemeens==00008080

4610 CONTINUE co008C20
CALL GETR(HHXC, XSC, .FALSE.) 00008 100

KXC = 1 00008110

GO TO 1500 ©00Cc8 120
-------------------------------- W = = e e T e M e e e e e e S CMICHEY B

4620 CONTINUE 00008 140
CALL GETR(HHMYC, YSC, .FALSE.) 00008 150

KYC = 1 oQoc8 160

GO TO 1500 00008170
------------------------------- EM v el e e e S e a w OO NI TRC)

4700 CALL GETR(HHZM, 2ZM, .TRUE.) cooo8 180
IF(BERR) GO TO 8120 oc008200

GO TC 1500 oQ00o821C
=szxsessssssssazassssasas=sgeas=ax OQUTPUT COMMANDS =====z==ssassss=x00008220

5001 FORMAT(‘ SAMPLE TIME = STEADY STATE’) 00008230
------------------------------- AR T T DT O AR ST T AR e By Y L

3100 CONTINUE o00C8250
5101 FORMAT(18X, ‘ +=-', GS8.3, 1X, 2A4) Q00C8280
5102 FORMAT(' SAMPLE LOCATION WITHIN SOURCE.') cQo08270
IF(KXC.NE.O .AND. KYC.NE.O) GO TOD 5110 C000B280
IF(BATCH) GO TO 8120 C0008280

CALL PUSH(HHSC(1)) CC0C83C0
IF(KYC.EQ.O) CALL PUSH(HHYC(1)) 0008210
IF(KXC.EQ.QO) CALL PUSH(HHXC(1)) 0000c8320

GO TO 15CC CO00B330

S11C CONTINUE cOo00B340
CALL SETUP C0o00B350

XC = X8C o0008360

YC = Y8C OCOoOB370

B = TC.,GE.0:0 o0oc8380

IF(B) CALL PUTR(HHTC, TC) coo08390
IF(.NOT.B) WRITE(LUW, 5001) 0CoCB4C0O

CALL PUTR({HHXC, XC) Q0008410

CALL PUTR(HHYC, YC) 0008420

CALL CALC 00008430
IF(.NOT.BERR) CALL PUTR(HHSC, C ) OCOCB440
IF(CE.GT.0.0) WRITE(LUW, 5101) CE , HHeC(&), HHSC(7) 00008450
IF(BERR ) WRITE(LUW, 5102) 00008460
WRITE(LUW, 1001) 00008470

GO TO 150C OCO0B4EBO
-------------------------------- B e AL s s sk n s a e s == OO B B0

5200 CALL PUSH(HSDQ) 00008500
HCMD = HSDP 00008510

GO TO 1700 00008520
-------------------------------- DC =mmmmemmmeme e m e —— e e = -~ === - 000085 30

5210 CALL PUSH(HHSC(1)) 00008540



IF(BOP) WRITE(LUP, 3821) 00006570

CALL GETI(ICMD, O, Q) 00006580
IF(ICMD.LE.O) GO TO 8120 00006580

NQN = ICMD Q0006600

GO TO 1500 000066 10

C S=ZE==sSssSss=s=ss=a=sss===s========= (M ========s====================00006820
3900 CONTINUE 00006630
C3901 FORMAT( 00006640
c ot X X START MASS y 0006650
c +/* LINE LOCATION LOCATION TIME FLOW RATE' 00006660
c 7 BX, ALY (7 2Ad, 1) Y)Y ) 00008670
C3802 FORMAT(1X, I4, 1X, 4G13.86) 0C006680
c LU = Luw 00006690
c IF(.NOT. BOP) GO TO 3820 00006700
c LU = LuUP 00006710
C3910  WRITE(LU, 3801) HHOL(6), HHOL(7), HHOL(6), HHQL(T) 00C0E720
c # , HHQT(8), HHQT(7), HHOM(&), HHQM(7) 0000E730
c DO 3919 IQ = 1, NQ 00006740
c WRITE(LU, 3802) IQ, QOXL(IQ), 0QYL(IQ), QOT(IQ). Qom(IQ) CO006750
c3318 CONTINUE O0C0E760
3920 CONTINUE 00006770
3821 FORMAT(’ -1 TO LIST FLDW RATES,’ 00006780
* / ' © TO END @M, "’ 00006790

+ / ' TIME STEP (LINE) NUMBER TO CHANGE FLOW RATE:’ CO006800

+ g ) 00C068 10
IF(BOP) WRITE(LUP, 3921) 00006820

CALL GETI(ICMD, -1, NQ) OOCOE830
IF(BERR) GO TO 3980 00008840

C IF(ICMD) 3310, 1500, 3850 0O0CCs850
IF(ICMD) 3830, 1500, 3950 000CE860

3830 CALL PUSH(HCMD) 00006870
HCMD = HSIQ CO006880C

GO TO 1700 000088390

3850 CALL GETR(HHQM, QM, .FALSE.) 00006200
IF(QM.LT.0.) GO TO 3880 00006ES 10
KKQM(ICMD) = 1 00006920

QOM (ICMD) = QM OC00ES30

QQR (ICMD) = 0. Q0008340

Q@ (IcMD) = O, 00008950

QQV (IcMD) = O. 00006960

GO TO 3820 coo0es70

EAL T T S S T S T ERRURS; saes s dmmsios-he e Soe e s 0000880
3980 WRITE(LUP, 1081) 0000e830
IF(BATCH) GO TD 1400 CO0007000

GO TO 3820 Q0007010

c ES=ES=ZS=SSS=SSSISSSTISSSISS==ssS=s==ss R =ssssss=ss=ss=ssss=ss==s===s======00007020
4100 CALL GETR(HHRR, XC, .FALSE.) Q0007030
IF(XC.LT.1.0) GO TO 8120 00007040

R = XC 00007080

GO TO 1500 Q0007060

o] SEISSECSANSESSESIAESESESEINRASES R SEsSSssssSssssssssssss=s==ss=s===200007070
4200 CONTINUE 00007080
4201 FORMAT(‘ GRID MAP SCALE PARAMETERS: O0007080
+ / ' 1 TO SET CONCENTRATION/STEADY STATE SCALE (sC),’ 0C007100

+ /% 2T SET LINE SIZE (SE).” 00007110

+ / ' 3 TO SET NODES PER LINE (SN).' Q0007 120

+ / 7 4 TD SET X SPACING (SX),’ 00007130

+ / * 5 TG SET Y SPACING (SY):* Q0007 140

+ AR 00007150
IF(BOP) WRITE(LUP, 4201) 00007160

CALL GETI(ICMD, 1, 5) C0007170
IF(BERR) GO TO 8110 00007180

GO TO (4210, 4220, 4230, 4240, 4250), ICMD 00007180

€  —esccssssescisescssscsmeswaasacas SC =====m====smmmmsem—mmeeaaae 00007200
4210 CONTINUE 00007210
4211 FORMAT(’ GRID MAP MULTIPLIER:‘/ ' 27) 00007220



c

c

5220

5250

5251 FORMAT('’

526C
5261
+

HCMD = HSD

GO TO 1700

CALL PUSH(H2G)

HCMD = HeED

GO TO 1700

CONTINUE

MAXIMUM DIVISION=',
B = HCMD.EQ.HSDP
IF(B) CALL SETUP
CALL PUTH(HHC1,
CALL PUTH(HHC2Z,
CALL PUTH(HHC3,
WRITE(LUW, 1001)
CALL PUTR(HHZM, ZM)
CALL PUTR(HHP , P )
CALL PUTR(HHVV, V )
WRITE(LUW, 1001)
IF(B .DR. KDX.EQ.1
IF(E .OR. KDY.EQ.1
IF(B .OR. KDX.EQ.2
IF(B .DR. KDY.E0Q.2 )
IF(B .OR. KDY.EQ.3 )
IF(B .DR. DM.GT.0.0)
WRITE(LUW, 1C01)
CALL PUTR(HHRR. R )
IF(B .OR. KG .EQ.1 )
IF(B .OR. KG
IF( (B .0OR. KG .EQ.3)
WRITE(LUW, 1001)
IF(B) CALL PUTR(HHQE, QE)
IF(B) WRITE(LUW, 5251) NON
GO TO 1500

CONTINUE

19)

LUW)
LuW)
LUwW)

) CALL
) CALL
) CALL
CALL
CALL
CALL

CALL

FORMAT (

* X, Y LOCATION =’

5262 FORMAT(

+
+

/ ]
/ ‘

X LOCATION =i
Y LOCATION =!

5265 FORMAT(

4

-

!

2 .

+/1X, &(’
5256 FORMAT(1X,

START
‘  SOURCE
TIME
* CONCENTR,
(", 2A4,
5612.8)
DO 5289 IQ = 1, NO
IF(XKKQX(1Q)-1) 5280, 5271,
WRITE(LUW, 5261) QOXL(IQ),
G0 TO 5275
WRITE(LUW, 5282) QQXL(IQ),
, QQYL(IQ),
QQA(IQ) )

VOLUME/
MASS/AREA
AREA RATE
RATE

(A

CALL PUTR(HHOA,
WRITE(LUW, 5265)
HHOT(6), HHAT(7),
, HHQC(S5), HHQC(T),
CONTINUE
WRITE(LUW,

HHQV(E),
HHQR(8),

5266) QQT (IQ),
. QOC (1Q),
CONTINUE
WRITE(LUW,
GO TO 1500

CONTINUE

1001)

PUTR(HHDX,
PUTR(HHDY ,
PUTR (HHAX,
PUTR(HHAY ,
PUTR(HHDR,
PUTR(HHDM,

PUTR(HHGG,
.EQ.2 ) CALL PUTR(HHGL,
.AND. GL.GT.0.0) CALL PUTR(HHGT,

G13.6,

G13.86,
G13.6,

VOLUME
MASS FLOW
FLOW RATE
RATE

5272
QOYL(IQ),

Qoxm(1Q),
Qoym(192),
HHQV (7).
HHQR(7), HHOM(&), HHOM(T)

QQv (1Q),
QOR (1Q),.

DX)
DY)
AX)
AY)
DR)
oMm)

G )
GL)
GT)

' , G13.8, 1X, 2A4)
244

244 )

G13.6,
G13.6,

1X.
1X,

P s

HHQL(&8), HHQL(T)

HHOL(7)
HHQL(7)

HHQL(8) ,
HHQL (&),

HHQQ(&), HHQR(7)

Qe (IQ)
QoM (1Q)

00008850
00008560
00008570
00008580
00008580
00008600
Q0008610
00008620
00008830
00008B6B40
00008650
00008660
00008E70
0000BE80
00008690
00008700
OCO0E7 10
00008720
C0008730
coo08740
00008750
00008760
00008770
00008780
00008780
00008800
C0oCCoe8 10
ocooes20
C00CB830
00008840
00008850
00008860
0COCBB70
0Cco08880
elolele}:1-5:To]
00008200
coooes 10
000CE820
ololole]-}-k o]
O000ES840
00008850
00008260
0000887C
cocooessa0
00008880
00008000
Cco0C8010
0Cc008020
0000S03C
00008040
00008050
Co00806C
0000sC70
C00CS080
00002080
0o0C8 100
c00Ccs110
00002120
o00C8 130
00008140
00002150
000Cs 160
00008170
0C009 180
000Ce 180
©C008200



[¢]

5301 FORMAT(’1’) 00008210
WRITE(LUW, 5301) 00009220

GO TO 1500 00008230
SEEEESEESETEESSTIERsEsESmazsssEzasx (§ msamzsssscsacssss=ss=sasaszs==x=00008240

5400 CONTINUE 00008250
IF(KLX.NE.O .AND. KLY.NE.Q) GO TO 5410 00008260
IF(BATCH) GO TO 8120 00008270

CALL PUSH(HSG) 00008280
IF(KLY.EQ.O) CALL PUSH(HLY) 00009280
IF(KLX.EQ.0) CALL PUSH(HLX) 00008300

GO TO 1500 00008310

5410 CONTINUE 00009320
CALL SETUP 000098330
00008340

NXL = MINO( (NSL - 5)/NSX, MJ) 00008350

NX = NSN 000029360
IF(NX.LE.C)} NX = NXL 00008370

XI = XGI 00009380
IF(XGM.LE.XGL) GO TO 5425 0oeces3se
IF(XI.GT.0.) NX = (XGM - XGL)/XI + 1.0 QoC09400
IF(XI.LE.O.) XI = (XGM - XGL)/(NX = 1) 00008410

5425 CONTINUE QQoees420
K = ALOG1O(AMAX1(ABS(XGL)., ABS(XGL + XI=FLDAT(NX) ) 00008430

I =0 00008440
IF(K.GT.NSX-2) I = K - (NSX - 2) 00008450
IF(K.LT.1 YI =K ~-3 Q0009460

XS = 10.0%*1 00009470
00009480

¥YI = YGI 00003480
IF{YD LE QD) ¥I = Xi Q00009500

NY = MAX1( (YGM - YGL)/YI, ©.0) + 1 00009510

K = ALOG1O(AMAX1(ABS(YGL), ABS(YGL + YI=FLOAT(NY) ) ) 00008520

I =0 Co008530
IF(K.GT.8) I = K - '3 00009540
IF(K.LT. ) T - K =3 coo0ess50

¥S = 10.0==I 000039560
oC00es70

CM = 10.0**(NSX - 1) 00QC8580

XL = XGL CoCoe580

5440 NX1 = MINO(NX, NXL) 00009600
XC = XL 000096 |10

DO 5449 IX = 1, NX1 00008620

JU(IX) = XC/XS 00008630

XC = XC + XI 00009640

5448 CONTINUE 00009650
5451 FORMAT(’ X SCALE (’, G13.6, iX, 2a4, ")’ 00009660
+ / " Y SCALE (-, §i3.8, 11X, 2A%, ) 00009670

+ / ' CONCENTRATION £, @G13.6. 11X, 244, )i coo09680

& ;) 00009620
5452 FORMAT(‘ X SCALE (", G13.6, 11X, 2A4, )2 0008700
+ / ' Y SCALE (", G13.6. 1X., 244, ')’ Q0008710

o / * T SCALE (2 16186 1X, 2A4; )t 0C008720

+ iy 00008 73C
5453 FORMAT(' X! Y i ¥* . B013) Q0009740
5454 FORMAT(” AT ¥, 30I4) C00C8750
5455 FORMAT(~ > Sl Y, 3015) 20009760
5456 FORMAT(* X'/ Y, 3016) ©0008770
IF(BTSS) GO TO 5458 0000S780

B = TC.GE.Q.O c0008730

IF(B) CALL PUTR(HHTC, TC) 00008800
IF(.NOT.B) WRITE(LUW, 5001) 000038810
WRITE(LUW, 5451) 00008820

+ XS, HHXC(8). HHXC(7) C00C9830

+ , ¥YS, HHYC(8), HHYC(7) 00008840

+ , SC, HHSC(B), HHESC(7) 00008850

GO TO 5452 00008880



5458

5453

5461
5462

5483

5485

5487

5469
5473
5474
5475
5476

5478
5481
5482
5483

+

CALL P
WRITE(
XS,

« oy
i S0
CONTI
IF(NSX
IF(NSX
IF(NSX
IF(NSX
IF(NSY
CEM =

UTR(HHTE, TE)

LUW, 5452)

HHXC(8), HHXC(T)
HHYC(6), HHYC(7)
HHTC(6), HHTC(7)

NUE

.EQ.3) WRITE(LUW, 5453)
.EQ.4) WRITE(LUW, 5454)
.EQ.5) WRITE(LUW, 5455)
.EQ.6) WRITE(LUW, 5456)
.GT.1) WRITE(LUW, 1001)
0.0

NCE = O
NCM = O

YC = ¥
DO 547
XC =
DO 5
CA

IF

ca

co

coe

Ju

XC

co
FORMAT( 1
FORMAT( 4
FORMAT( 1
FORMAT( 4
Jy =
IF(N

IF(N

GM
8 IY = 1, NY
XL
468 IX = 1, NX1
LL CALC
(C) 5465, 5462, 5461

(Ju(IX), IX
(Ju(Ix), Ix
(J(TX), IX
(Jul(IXx), IX

NX1)
NX1)
NX1)
NX1)

ek

CEM = AMAX1(CEM, 100.0*CE/C)

C = C¢/sC

IF(C.GE.CM) GO TO 5483
J =C +0.5

GO TO 54867

NTINUE

I = ALDG10(C)

I = T - (NSX = 3)

o = =]

IF(I.LE.9) J = J - 10.0*INT(C/(10.0%*1) )

NCM = NCM + 1
GO TO 5467
NTINUE
J o= =1
NCE = NCE + 1
NTINUE
(IX) = U
= XC + %I
NTINUE
X, I5, 30I13)
X, 185, 3014)
X, IS5, 3015)
X. 15, 3016)
YC/YS

SX.EQ.3) WRITE(LUW, 5473) dJY, (JJ(IX). IX
IF(NSX.EQ.4) WRITE(LUW, 5474) JY, (JJ(IX), IX
IF(NSX.EQ.5) WRITE(LUW, 5475) JY, (Ju(IX), IX
SX.EQ.6) WRITE(LUW, 5478) uJY, (JJ(IX). IX

. NX1)
NX1)
. NX1)
. NX1)

IF(NSY.EGQ.2) WRITE(LUW, 1001)
SY.EQ.3) WRITE(LUW, 1002)
IF(NSY.EQ.4) WRITE(LUW, 1003)

IF(N

YC =
CONT
FORMAT(
FORMAT( 1
FORMAT ( 1
IF(CEM

IF(NCM.GT.C

IF(NCE
WRITE(
XL = X

¥YC = ¥1
INUE

WORST APPROXIMATION = +=', G8.3, ‘%.")

X, IS, * LARGE VALUE(S)

IN -(MAGNITUDE+EXPONENT) FORM. ')

X, 15, * SOOURCE(S) SHOWN AS %-1% i)
.GT.0.0) WRITE(LUW, 5481) CEM

) WRITE(LUW, 5482) NCM

.GT.0 ) WRITE(LUW, 5483) NCE

LUW, 1001)
c

NX = NX - NX1

IF(NX.
WRITE(
BTSS

GO TO

GT.0) GO TO 5440
LUW, 1001)

= _FALSE.

1500

CO0C9870
00008880
00008830
00008800
00008810
00008820
00C098830
00008840
Q0008950
00008960
00008870
00008880
00009290
C001000C0
0010010
C0010020
00010030
00010040
00010050
000 1006C
00010070
©o0 10080
00010080
00010100
00010110
00010120
CC01C130
00010140
00010150
0C010160
CC010170
c0010180
0C0101320
00010200
00010210
C0010220C
00010230
00010240
00010250
0C0 10260
00010270
00010280
00010220
00010300
CC010310
Co010320
00010330
0C010340
00010350
00010360
00010370
00010380
Ccoo10320
C0010400
00010410
0C0 10420
00010430
00010440
0010450
00010480
00010470
C0010480
00010450
C00105C0
00010510
00010520



CALL PUSH(HEIQ)
HCMD = HSIP
GO TO 1700
CALL PUSH(HHSC(1))
HCMD = HSI
GO TO 1700
CALL PUSH(HSG)
HCMD = HSI
GO TO 1700
CONTINUE
TE
X
START
LOCATION
*, TIME
5562 FORMAT( /
- X
*, START
+/+ LOCATION
+, TIME
5563 FORMAT( /
+ X
*, START
-/ LOCATION
+, TIME
5564 FORMAT( /
- 7 X
+, START
- LOCATION
+, TIME
5565 FORMAT(1X,
5566 FORMAT(1X,
KOMC = O
DD 5589 IQ 1;
KQX = KKQX(IQ)
KQOM = KKOM(1IQ)
GO TD (5571, 5572, 5573, 5574),
IF(KQM.NE.KQMO) WRITE(LUW, 5561)
46 = HHOMI(G)
H7 HHOM( 7)
Q oaM(IQ)
GO TO 5580
IF(KOM.NE.KQMO) WRITE(LUW, S5582)
HE = HHOR(8&)
HT HHOR(7)
Q = QOR(IQ)
G0 TO 5580
IF(KQM.NE.KQMO) WRITE(LUW,
HE = HHOQ(6)
HT = HHQQI(7T7)
@ = 00 (IQ)
G0 TO 5580
IF(KOM.NE .KQMO) WRITE(LUW,
-5 HHQV(E)
H7 = HHQV(7)
Q oov(IQ)

G0 TO 5580
IF(KOM.NE.KQMO) WRITE(LUW, 5565)
HHQL(8), HHQL(7), HHQL(8), HHOQ
HHOT(8), HHQT(7), He H7

5500
5510

5520

L
5560
5561 FORMA

4 7
-+

.

+/

MASS
LOCATION
FLOW RATE

SOURCE
AREA

3 CONCENT
Y
MASS/AREA
LOCATION
RATE

SOURCE
AREA

. CONCENT
)

VOLUME
LOCATION
FLOW RATE

v

SOURCE
AREA

! CONCENT
Y

VOLUME/
LOCATION
AREA RATE
6l ', 2A4, *)
6G13.6)

']

SOURCE
AREA
CONCENT
)

]

)

NQ

5571

5572

55 5562)

§574 5564 )

5580

WRITE(LUW, S556&) Q@XL(IQ), QaYL(IQ),

QeT (IQ), @

S

-~ w ow .

R.

KQOM

HHOA(7)
HHQC(7)

L(7), HHQA(E),
, HHQC(8),

QoA (IQ)

Qec (IQ)

00010530
00010540
00010550
00010580
00010570
00010580
00010590
00010600
00010610
00010620
00010630
00010640
00010650
00010660
00010670
00010680
00010680
00010700
00010710
00010720
00010730
00010740
00010750
00010760
00010770
00010780
00010790
00010800
00010810
00010820
00010830
00010840
000 108E0
00010860
00010870
00010880
00010890
00010900
00010910
00010920
00010930
00010940
00010950
00010860
00010970
00010980
00010980
0001 1000
00011010
00011020
00011030
00011040
00011050
00011060
00011070
00011080
00011080
00C11100
00011110
00011120
00011130
00011140
00011150
00011160
00011170
00011180



5588

5600

5610

5620

5630

8110

8120

+

++ 4+ 4+ 4+

+ b4

IF(KOX.EQ.2) WRITE(LUW, 5566) QQXM(IQ), QQYM(IQ) 00011180

KOMO = KOM 00011200
CONTINUE 00011210
WRITE(LUW, 1001) 00011220
GO TO 1500 00011230
S======z=s=======z==============s==== T III-ltllla============zl”‘300011240
IF(KTE .GT. O .AND. KXC .NE. O .AND. KYC .NE. O) GO TO 5810 00011250
IF(BATCH) GO TO 8120 00011260
CALL PUSH(HHST(1)) 00011270
IF(KYC .EQ. O) CALL PUSH(HHYC(1)) 00011280
IF(KXC .EQ. 0O) CALL PUSH(HHXC(1)) 00011290
IF(KTE .EQ. Q) CALL PUSH(HHTE(1)) 00011300
GO TO 1500 00011310
CONTINUE 00011320
BTSS = .TRUE. 00011330
CALL SETUP 00011340
XC = X8C C0011350
YC = YsC 00011360
CALL PUTR(HHTE, TE) 00011370
CALL PUTR(HHXC, XC) 00011380
CALL PUTR(HHYC, YC) 00011380
CALL CALC 00011400
CALL PUTR(HHET, C) 00011410
WRITE(LUW, 1001) 00011420
BTSS = .FALSE. 00011430
GO TO 1500 00011440
S S ESEESSESEESSSSESESsIaISsE=Ss _TG :a-azs:u:san:=====s=tl-sxnsogo11450
IF(KTE .GT. O) GO TO 5630 00011480
IF(BATCH) GO TO 8120 00011470
CALL PUSH(HOTG) 20011480
HCMD = HHTE(4) 00011490
GO TO 17C0 00C1 1500
CONTINUE 00011510
BTSS = .TRUE. 00011520
HCMD = HSG 00011530
GO TO 1700 00011540
============z============z======== ERRORS ========================OOO11550
-------------------------------- PARAMETER ERRDR (SERIDUS) -----00011560
CONTINUE Q0011570
WRITE(LUP, 1081) 00011580
IF(BATCH) GO TO 1400 0001159C
IF(BIP) GO TO 170C 00011600
GO TO 1500 Cco011610
------------------------------- PARAMETER ERROR (NON-SERIOUS) -00011620
CONTINUE 00011630
WRITE(LUP, 1081) C0011840
IF(BATCH) GD TO 15C0 0CC11650C
IF(BIP) GO TO 1700 CC0116880
GO TO 1500 COC11670
=ss=s=zssssss===sssss=ssssssssszzs==s [N s==s=ssssz======z=s===============0001 1880
END 00011690
=z=ss=s==cssssSsszszEas=sa=sasss=ss [N]IT sssss==s==ss=====s=ss========0001 1700
SUBROUTINE INIT coo11710C
LOGICAL*2 BERR, BATCH,BOP , BOE ,BTSS 00C11720
, BTy , BT2 , BT3 , BT4 , BTS , BT6 , BT7 , BT8 Q0011730
CHARACTER=4 C0C11740
HHCMD c0o011750

» H , HA | HAR , HHAX . HHAY 00011760
. HC. , HD | HHDX ., HHDY , HHDR , HHDM C0011770
s HE : BE MG , HHGG , HHGL y HHGT 00011780
o HRE , HI o HIP ., HIL , HIR 00011790
CHARACTER=4 00011800
HL: 5 HLX o HLY ; ‘M 00011810

, HO , HOD , HOP , HOE , HOT , HOW , HHP 00011820
., HO . HON ., HHQOE . HHQL . HHOA . HHQT 00011830

, HHQM HHOR . HHQC , HHQQ , HHQV 00011840



c

+

, HR , HHRR .

CHARACTER*4
- HS , HSC , HSL , HSN ,
+ , HU . HHU .
+ , HV . HHVV 5
+ , HHVR . HHVI .
+ , HXY . HHXC .
+ , HHST
CHARACTER*4
- HSD , H9DC, HSDG, HSDP,
+ , HSI , HSIC, HSIG, HEIP,
+ , HHC1 , HHC2 -
COMMON /CHAR/
- HHCMD(30)
+ . H ., HA , HAR -
+ , HC , HD , HHDX (7)) .,
+ , HE , HF , HG A
+ L, HH , HI , HIP , HIL .
+ , HL , HLX , HLY ., HM
+# , HO , HOD , HOP , HOE ,
+ , H@ , HON , HHQE (7) .
+ . HHOM (7) , HHQR (7) ,
+ , HR ., HHRR (7)) ,
+ , HS , HSC , HSL , HSN ,
+ ., HU . HHU Cr)
- , HV , HHVV (7) ,
+ , HHVR (7) , HHVI (7) .,
+ ., HXy . HHXC (7) ,
+ , HHST (T7)
+ , HSD , HSDC, HSDG, HSDP,
+ , H9I , HSIC, HI9IG, HSIP,
+ , HHC1 (18) , HHC2 (18)
COMMON- /8IT /
+ SERR, BATCH
+ , BOP , EOE ,BTSS
+« , BTY1 , BT2 , BT3 , BT4 ,
COMMON /INTE/
- LUL , LUM , LUR , LUP ,
+ . MCMD
+ ., KDX . KDY . K& , KLX ,
- KTE , KVG . KVP , KVR ,
+ , NQO , NON , NSL , NSN ,
+ ., MQ
+ . KKQX( 10) , KKQM( 10)
COMMON /REAL/
- UA , UD |, UBL , UGT ,
+ , UOL , UQA . uQT ., uoMm ,
+ o URK , URD ; UTC , uww ,;
+ , Usc
L o . AX « AY - o . BE =
+ . @ - et 8T o 62
+ , R RK , RP |, RD
+ .V VN . VG ., VP .,
. VR , VI vD ., vu
+ , XC , XSC , XGL , XGM ,
4 L. ¥YC , YoC . YGL ., YGM ,
+ , QOXL( 10) , oOQxM( 10)
+ , 00A ( 10) , QQT ( 10) ,
+ Qec ( 10) . Q@R ( 10)

OPEN({,FILE='BLOCK.DAT')

7000 FORMAT(2044)

READ(1,7000)(HHCMD(I),I=1,

READ(1,7000) H,HA,HAR

"
.
.
.
"
.
v
v
.

HHRK

HSX , HSsY
HHUL

HHVG

HHVD

HHYC
H9DQ, H9FF,
H9IQ, HSTG
HHC3

HHAX (7)
HHDY (7))
HHGGE (7)
HIR

HOT , HOW
HHQL (7)
HHQC (7))
HHRK (7)
HSX , HSY
HHUL (7)
HHVG (7)
HHVD (7)
HHYC (7)
HSDQ, H9FF,
H8IQ, H9TG
HHC3 (18)
BT5 , BTE
LUE , Luw
KLY , KR
KXe ., RYC
NSX , NSY
uLe

UQGR , uQc
UVK , UVT
DX . DY
P y QE
s¢. ., TC
VK ., VKN
XGI , XD
YGI , YD
QoYL( 10)
Qav ( 10)
QoM ( 10)

30)

READ( 1,7000) (HHAX(I),1=1,7)
READ(1,7000)(HHAY(1),I=1,7)

HHRD

HHTC . HHTE
HHUM , HHUT
HHVK , HHVT
HHVU

HHZM , HHSC
H3G

HHAY (7)

HHDR (7) , HHDM
HHGL (7) HHGT
HHP (7)

HHQA (7) , HHOT
HHQQ (7) . HHOV
HHRD (7)

HHTC (7) , HHTE
HHUM (7)) , HHUT
HHVK (7)., HHVT
HHVU (7))

HHZM (7) , HHSC
HeG

BT7 , BTB

ueQ , uQv

UvI , uUvbD , uvu
DR , DM ., DXT
QD

70 , TE ,TPHI
vT VTN . VM
™

cQYM( 10)

e ( 10)

(7)
(7)

Uuzm

OYT

00011850
00011860
0C011870
00011880
00011880
00011800
00011910
©0011820
00011930
00011840
00011850
00011860
00011870
00011880
00011890
00012000
00012010
0012020
CcC012030
00012040
00012050
00012060
00012070
00012080
00012080
00012100
00012110
00012120
00012130
00012140
0012150
0C012160
00012170
00012180
00012180
000122C0
00C 12210
00012220
0012230
00012240
0C012250
00012260
00012270
Q0012280
00012280
00012300
00012310
00012320
00012330
00012340
00012350
00012360
00012370
00012380
00012380
0C012400
0012410
00012420
00012430
co012440

===== CHARACTER ==s====z==zzess==s======2==00012450

00012480
00012470
00012480
00012480
00012500



READ(1,7000) HC,HD 00012510

READ(1,7000)(HHDX(I),1=1,7) 00012520
READ(1,7000) (HHDY(I),1=1,7) 00012530
READ(1,7000) (HHDR(I),I=1,7) 00012540
READ(1,7000) (HHDM(I),I=1,7) 00012550
READ(1,7000) HE,HF,HG 00012560
READ(1,7000) (HHGG(I),I=1,7) 00012570
READ(1,7000)(HHGL(I),I=1,7) 0C012580
READ(1,7000) (HHGT(I),I=1,7) 00012590
READ(1,7000) HH,HI 00012600
READ(1,7000) HIP,HIL,HIR 00012610
READ(1,7000) HL,HLX,HLY,HM 00012620
READ(1,7000) HOD,HOD,HOW 00012630
READ(1,7000) HOP,HOE,HOT 00012640
READ(1,7000) (HHP(I).1=1,7) 00012650
READ(1,7000) HQ,HON 00012860
READ(1,7000) (HHQL(I),I=1,7) 00012670
READ(1.7000)(HHQA(I).I=1,7) 000 12€80
READ(1,7000)(HHQT(I),I=1,7) 00012680
READ(1,7000) (HHOM(I),I=1,7) C0012700
READ(1,7000) (HHOR(I),I=1,7) 00012710
READ(1,7000)(HHQC(I),1=1,7) Q0012720
READ(1,7000) (HHQQ(I),I=1,7) 00012730
READ(1,7000) (HHQV(I),I=1,7) 00012740
READ(1,7000) (HHQE(I),I=1,7) 00012750
READ(1,70C0) HR 00012760
READ(1,7000)(HHRR(I),I=1,7) 00012770
READ(1,7000) HS,HSC,HSL c0012780
READ(1,7000) HSX,HSN,HSY 00012790
READ(1,7C00)(HHTC(I),I=1,7) 0C012800
READ(1,7000) (HHTE(I),I=1,7) 0012810
READ(1,7000) HU 00012820
READ(1,7C00) HV 00012830
READ(1,7000) (HHVV(I),I=1,7) 00012840
READ(1,7000) HXY 00C 12850
READ(1,7000) (HHXC(I),I=1,7) 00012860

READ( 1.7C00) (HHYC(I),I=1,7) 00012870
READ(1,7000) (HHZM(I) ,I=1,7) 00012880
READ(1,7000)(HHSC(I),I=1,7) 000 12880
READ(1,7000) (HHST(I),1=1,7) 00012900
READ(1,7000) HSD,HSDC,HSDG 000123810
READ(1,7000) HSDP,HSDQ 00012820
READ(1,7000) HSFF,LHSG c0012830
READ(1,7000) HSI.HSIC,HOIG 00012940
READ(1.7000) HSIP,HSIQ,HSTG 00012950

c ===s=s=s===us==========s======z==s== RB]T ssssssss=s=s=s=============00012860
£ e on e i o e I/0 OPTIDNS =—======e—e———caaeaa oC012970
7010 FORMAT(4LZ) o0C 12880
READ(1,7010) BATCH cC0o 12980
READ(1,7010) BOP,BOE,BTSS 00013C00
READ(1,7010) BT1,BT2,B73,BT4 00013010
READ(1,7010) BT5.,BT6,BT7,BT8 0013020

C s===z=s========s==s=ss=====s=s===sz==3=== [NTEGER =ss==s=s=s=s===s=s==========00013C030
C  eeeemecccscsmccesccsssssessasens 1/0 UNITS, DIMENSIONS -=-=-====- 00013040
7020 FORMAT(51IS) 00013080
READ(1,7020) LUL,LUM 00013060
READ(1,7020) LUR,LUP,LUE,LUW 00013070
READ(1,7020) MCMD,MQ 00013080

of S btk bt L L L L RS Ll B Ll LR FLAGS AND COUNMNTS -===m——r====== 00013080
READ(1,7020) KDX,KDY,KG,KLX,KLY 00013100
READ(1,7020) KR,KTE,KVG,KVP,KVR 00013110
READ(1,7020) KXC,KYC,NG,NQN 00013120
READ(1,7020) NSL,NSN,NSX,NSY 00013130

Cc sz==ss==ssssassssassssszs=ss=s==== REAL ==:s:ss:lssul:sss===:=====O{}013140
B L eeewes el ot _ RO N, UNITS, PARAMETERS ===-========= 00013150

7030 FORMAT(3F13.10) 00013160
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READ(1,7030)
READ(1,7030)
READ(1,7030)
READ(1,7030)
READ(1,7030)
READ(1,7030)
READ(1,7030)
READ(1,7030)
READ(1,7030)
READ(1,7030)
END

SEFSSaSSESSSSSEEsssessEsscsaszasss PUYSH ss==ss=css==se===

SUBROUTINE PU

UA,UD

UGL ,UGT ,ULC
UoL,uUQA,uQT
UOM, UQR,UQC
uoQ, uQv
URK,URD,UTC
UVV , UVK ,UVT
UVvI,uvD,uUvlu
UzZm,usc
DM,QE,SC

SH(HO)

LOGICAL*2 BERR, B3ATCH,BOP , BOE
. BTY , BT2 , BT3 , BT4 , BT5S BTG .
CHARACTER=4

HHCMD
2 H ., HA |, HAR . HHAX .
, HC , HD , HHDX , HHDY ‘
, HE , HF , HG . HHGG k
., HHE | HI , HIP ., HMIL , HIR
CHARACTER=4

HL , HLX , HLY , HM
. HO , HOD , HOP , HDE , HOT , HOW ,
, HQ , HON , HHQE , HHOL A
, HHOM , HHOR . HHOC L
, HR . HHRR . HHRK 5
CHARACTER=4

HS , HSC , HSL , HSN , HSX , HSY ,
, HU , HHU , HHUL -
. HV . HHVV , HHVG .
. HHVR , HHVI , HHVD g
. HXY . HHXC , HHYC .
, HHET
CHARACTER=4

HeD , HeDC, H9DG, H48DP, HSDG, HSFF,
., H8I , H9IC, HSIG, H9IP, HSIQ, HeTG
, HHCH , HHC2 , HHCZ
CHARACTER*4 HO , H1 , H2
COMMON /CHAR/

HHCMD(30C)
. H , HA | HaR , HHAX (7))
. HC , HD , RHDX (7) , HHDY (7) .
, HE |, HF | HG ., HHGG (7)) |,
, HH ., HI |, HIP , HIL , HIR
. HL . HLX , HLY . HM
., HO , HOD , HOP , HOE , HOT HOwW
., HO , HON , HHQE (7) , HHOL (7) ,
., HHOM  (7) HHOGR (7) . HHGC (7)
, HR , HHRR (7) , HHRK (7) ,
, HS , HSC , HSL , HSN , HSX HSY ,
. HU . HHU (7) , HHUL (7)) ,
, HV ., HHVWW (7) , HHVG (T7) ,
, HHVR (7)) , HHVI (7) , HHVD (7))
. HXY . HHXC (7) , HHYC (7) ,
, HHET (7))
, HSD , HSDC, HSDGE, HODP, HEDQ, HSFF,
, HSI |, HeIC, H9IG, HSIP, H9IQ, HSTG
, HHCt1 (18) , HHCZ (18) , HHC2 (18)
COMMON /BIT /

BERR, BATCH
. BOP , BOE ,BTSS
. BTY , BT2 , BT3 , BT4 , BTS , BT6 ,
COMMON /INTE/

LUL , LUM , LUR , LUP , LUE , LUW

. MCMD

+BTSS

BT7

HHAY
HHDR
HHGL

HHP

HHOA
HHQQ
HHRD

HHTC
HHUM
HHVK
HHVU
HHZM

HaG

HHAY
HHDR
HHGL

HHP

HHQA
HHQQ
HHRD
HHTC
HHUM
HHVK
HHVU
HHZM

HAG

BT7

BT8

BT8

HHDM
HHGT

HHQT
HHQV

HHTE
HHUT
HHVT

HHSC

HHDM
HHGT

HHQT
HHQV

HHTE
HHUT
HHVT

HHSC

00013170
00013180
Cco012180
00013200
00013210
00013220
00013230
00013240
00013250
00013260
00013270

sz=mee=e(0013280

00013290
0C0 13300
00013310
00013320
00013330
00013340
0C013350
00013360
00013370
00013380
00013380
00013400
00013410
00013420
00013430
00013440
00013450
C00134860
00013470
00013480
00013480
Q0013500
00013510
00013520
00013530
00013540
00013550
0C013560
000 13570
00013580
00013590
CC0 13600
Q00013610
00013620
00013630
00013640
00013650
QC0 13660
00013670
00013680
0013680
00013700
Q0013710
c0013720
COD13730
Q0013740
00013780
00013760
00018770
00013780
00013780
00013800
00013810
00013820



(8]

0

+ o KDX ;. KDY  KG -, KLEX . KLY ;. KR 00013830

+ , KTE , KVG , KVP , KVR , KXC , KYC 00013840

+ , NQ , NON , NSL , NSN , NSX , NSY 00013850

+ , MQ 00013860

+ , KK@x( 10) , KKQM( 10) 00013870

H1 = HO 00013880

DO 5900 1 = 1, MCMD 00013880

H2 = HHCMD(I) 000139C0

HHCMD(I) = H1 00013910
IF(H1.EQ.H) RETURN 00013820

H1 = H2 00013930

5900 CONTINUE c0013840
WRITE(LUP, S001) MCMD, H1 00013950

S001 FORMAT(’ STACK SPACE OF’, I5, ' COMMANDS EXCEEDED.’ 00013860
i / ' COMMAND ’, A4, ' LOST.') 0013970
END 00013980
s===ss=sszs=s=assszssssss==z==zsssc= QGET] sssssssss=ssss=s===ss=======00013990
SUBROUTINE GETI(kKO, LO, MO) C0C 14000
LOGICAL=2 BERR, BATCH.BOP , BOE . BTSS 00014010

« . BTH BT2 8T3 , BT4 BYS: « B¥e 5 BTY ; BiIg 00014020
COMMON /BIT / 00014080

2 BERR, BATCH 00014040

+ . BOP BOE , 8TSS 00014050

+ ., /BTy ., BT2 ., 8T3 , BT4 , BTS5 , BT6 , BT7 , Bi8 c0014080
COMMON /INTE/ 00014070

+ LUL , LUM , LUR , LUP , LUE , LUW 00014080

id MCMD 0c01408C

+ . KDX ., KDY , K6 , KLX , KLY ., KR 00014100

+ , KTE , KNG , KVP , KVR , KXC , KYC 00014110

+ L, NQ , NGN , NSL , NSN , NSX , NSY 00014120

+ . MQ 0Cc014130

+ , KKOX( 10) , KK@M( 10) 0014140
1022 FORMAT(10I5) 00014150
1032 FORMAT(1X, 10I5) 014160
READ(LUR, 1022) Kt 0014170
IF(BOE) WRITE(LUE, 1032) K1 00014180

BERR = .TRUE. c0014180
IF(LO.LT.MO .AND. (K1.LT.LO .OR. K1.GT.MO) ) RETURN 00014220

BERR = ,FALSE. C0014210

KC = K1 00014220
RETURN 00014230

END 00014240
s=zc==saszsazsssssssssssss=3===== GETR =ssss=s=ssassssss===========00014250
SUBROUTINE GETR(HHC, RO, BO) 00014260
LOGICAL=2 BERR, BATCH,BOFP , BOE BTSS 00014270

+ . BTy , BT2 , B13 , Bra , BIS , BIG6 BT7 , BTS8 00014280
LOGICAL=2 80 00014280
CHARACTER=4 HHO H 00014300
DIMENSION HHO(7) 00014310
COMMON /BIT / 00014320

* BERR, BATCH 00014330

+ BOP , BOE , BTSS 00014340

+ , BTY ; BT2 , BT3 , BT4 ; BTE . BTe ., BTV . Bi8 0001435C
COMMON /INTE/ 00014360

+ COL . LUM . LUR | LB . LUE: , LUW 00014370

e MCMD 00014380

+ , KDX , KDY , KG , KLX , KLY , KR 20014320

+ , KTE , KVG , KVP , KVR , KXC , KYC 00014400

+ . NQ , NOGN , NSL , NSN , NSX ., NSY 0CC14410

+ . MO 00014420

+ , KKQXx( 10) , KkoM( 10) 00014430
DATA H /* 4 00014440

1011 FORMAT(1X, 4A4, ' (*,244, *):* [/ *+ 2%) 00014450
1012 FORMAT(4X, 4A4, ’ (UNITLESS):” / * 7') 00014460
1023 FORMAT(E15.0) C0014470
1033 FORMAT(1X, G15.7) 00014480



4500

5000
5080
5180
5220

5380

5500

$880

9100

+ 444

QM = QQM(IQ)=UQM co016470C
QN = (QM - QMC)/QDA 00016480
Yo = YL '+ Yi*0.5 Co016480
DO 5290 1Y = 1, NY 00016500
YN = (Y - YQ)/YD 0C016510

XQ = XL + XI*0.5 00016520

DO 5190 IX = 1, NX 00016530

XN = (X - XQ)/XD 00016340

RN = SQRT(XN*XN + YN*YN) 00016550
IF(BTSS) GO TO 5000 00016560
IF(RN.LE.C.) GO TO 8100 00016570
IF(T.LT.0.) GO TO 4500 0016580

TN = (T - TQ)/TD 00016590

WO = (RN - TN)/SQRT(4.0*TN) C0016600

E = ERFC(WO) 00016610

CONTINUE 00016620

CY = EXP( (XN/G2 - RN)*0.5) 00016630

CR = 4.0*SORT(WPI*RN) 00016640

W = QN=CY=E/CR 00016650

5001 FORMAT(1X, 5G15.7) 00016660
IF(BTS5) WRITE(LUW, 5001) 0o0016870

X . XQ, XD, XN, CR 00016680

v ¥ s NG, YD YN CY 00016680

« Ty oFRL T0, TN E CCO16700

. OM, OMC,QDA,.QN, W 00016710

C =C + W 000168720

CE = CE + W=ER/RN 00016730

GO TO 5080 00018740
CONTINUE 0CC16750

CR = AMAX1(CR, RN) 00016760
CONTINUE 60016770

XQ = XQ + X1 Q0016780
CONTINUE 00016780

Y@ = YO + YI 00016800
CONTINUE 00016810

OMO = QM co016820
CONTINUE 00016830
IF(BETSS) GO TO 5500 c0016840
€ = c/usc 00016850
CE = CE/USC 00016860
GO TD 5880 00016870
CONTINUE 00016880
IF(CR .GT. 0.) C = CR / (SQRT{TPHI = TPHI + CR) + TPHI) 00016880
C = (TM + & =.C * D) [ UTC 00016200
CONTINUE 00016810
BERR = .FALSE. 0C016220
RETURN 00016930
CONTINUE OCO1€540
¢ =10 00016850
CE = 0.0 00016260
BERR = .TRUE. 00016970
RETURN 00016880
END 000168380
sEEasascaEscEancsssssssassssss==s ERFC =sSs=ss=s=ass=sssssseszasses=z=00017000
FUNCTION ERFC(WO) 00017010
DATA EO.. Et: E2. 3. E4, EB 00017020
/ .32758, ,25438, -,28540, 1.42141, =-1.45315, 1.06141 / 00017030
W = 1.0/(1.0 + EO*ABS(WO) ) 00017040
W = W=(E1 + W=(E2 + W=(E3 + W*(E4 + W*E5) ) ) ) 00017050
E = WTEXP(-(WO*WQ) ) 00017060
IF(WO.LT.0.) £ = 2.0 = E 00017070
ERFC = E 00017080
RETURN 00C170390
END Cc0017100



TSC FOREGROUND HARDCOPY ====
DSNAME=U11236C.ELOCKPC . DATA

1

A AR
AX X DISPERSIVITY FT
AY Y DISPERSIVITY FT
c D
DX X DISPERSION FT2/D
DY Y DISPERSION FT2/D
DR DISPERSION RATIO
DM MOL. DIFFUSION FT2/D
E F G
GG DECAY GAMMA
GL DECAY LAMBDA 1/¥YR
GT DECAY HALF-LIFE YR
H 1
IP IL IR
L LX LY M
0 oc ow
op O0E o7
® POROSITY
Q ON
OL SOURCE LOCATION FT
QA SOURCE AREA FT2
QT SOURCE TIME DAYS
OM MASS FLOW RATE LBM/D
OR MASS/AREA RATE LB/FT2/D
QC SOURCE CONCENTR.MG/L
Q0 VOLUME FLOW RATEFT3/D
OV VOLUME/AREA RATEFT/D
GE ACCURACY
R
RR RETARDATION
s sSC SL
SX SN SY
T SAMPLE TIME DAYS
TE % STEADY STATE
u
v
VV  VELDCITY FT/D
XY
X X LOCATION FT
Y Y LOCATION FT
z THICKNESS FT
.C CONCENTRATION MG/ L
.T STEADY STATE DAYS
D .DE .pe
.DP .DC
FF .G
5 OO E T
.1 L 10 .T7G
F
TFF
FFFF
FFFF
5 10
o] (¢] (o] (o]
30 10
[ 0 (o] (o] o]
o (o) o c C
0 0 o 100
80 0 3 2
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IF(.NDT.BOP) GO TO 3000 00014480
IF(HHO(6).EQ.H) GO TO 2500 00014500
WRITE(LUP, 1011) (HHO(I), I = 2, 7) 00014510
GO TC 3000 00014520
WRITE(LUP, 1012} (HHO(I), I = 2, 5) 00014530
READ(LUR, 1023) R1 00014540
IF(BOE) WRITE(LUE, 10383) Rt 00014550
BERR = .TRUE. C00 14580
IF(BO .AND. R1.LE.O) RETURN 00014570
BERR = .FALSE. 00014580
RO = R1 0014580
RETURN 00014600
END 00014610
AEEEESSSEISSSSSSEsEassssyessszasss PUTR sssssssssasssssssesascs====00014620
SUBROUTINE PUTR(HHO, RO) 00014830
LOGICAL=*2 BERR, BATCH,BOP , BOE , BTSS C0014640
« BTY , BT2 ,; 8T3 . BT4 , BTS , BTG , BT7T , B78 00014850
CHARACTER=4 HHO 00014660
DIMENSION HHO(7) 00014870
COMMCN /BIT / 00014680
BERR, BATCH 00014680

. BOP , BBE , BISS 00014700
v BT« BT2. , 'BT3 BT4 , BT5 , BT6 . BT7 , BT8 00014710
COMMON /INTE/ 00014720
LUL , LUM , LUR , LUP , LUE , LUW 00014730

. MCMD 00014740
, KDX , KDY , KG , KLX , KLY , KR 00014750
. KTE , KVG , KVP , KVR , KXC , KYC 000147860
. NQ ., NON , NSL , NSN , NSX , NSY 00014770
. MQ 00014780
. KKQX( 10) , KKeM( 10) 00014780
FORMAT(1X, 4A4, '=', G13.6, 11X, 2A4) C001480C0
WRITE(LUW, 1001) (HHO(I), I = 2, 5), RO, HHO(E), HHO(T) 00014810
RETURN 00014820
END 00014830
ISSEESSsSESEsassssasnssasssccses PUTH ss=assss==ssc=c==s==a=ss====-=s00014840
SUBROUTINE PUTH(HHO, LUO) 00014850
LOGICAL=2 BERR, BATCH,BOP , BOE BTSS 0Cc0148€0
. BTY  BT2 813 ; BT4 , BTS ; 86 , BT7 . BI8 00014870
CHARACTER=4 HHC , H 00014880
DIMENSION HHO(18) 000148390
COMMON /BIT / 00014800
BERR, BATCH 00014910

. BOP , BOE , BTSS 00014820
. BTt 5 BT2: . BT3 ; BT4 , BTS BT6 BT7 B78 00014930
COMMON /INTE/ 0CC 14840
LUL . LUM, (LUR , LUP , LUE , LUW 00014880

. MCMD : 00014860
, KDX , KDY KG , KLX , KLY , KR Q0014870
. KTE KVG , KVP , KVR , KXC , KY¥YC 00014380
« NQ . NON . NSL ., NSN , NSX , NSY 00014890
. MQ CO0015000
. KKQX( 10) , KKQM( 10) 0CO15010
DATA H /* o d 00C 15020
1001 FORMAT(1X, 1BA4) 00015030
N = 18 00015040
Do 2900 I = 1, 17 00015050
IF(HHO(N) .NE.H) GO TO 3C00 00015060
Ni= N = 3 00015070
CONTINUE 0CO 15080
CONTINUE 00013080
WRITE(LUC, 1001) (HHO(I), I = 1, N) 0C015100
RETURN 00015110
END 03015120
==ss=sSsESsSsSsSsssSssssss=ssssxss=s=z= SETUUP s=s=sss=ss=s=zs==z====s=======00015130
SUBROUTINE SETUP 00015140
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LOGICAL*2 BERR, BATCH,BOP , BOE BTSS 00015150
y BIF - BRSBTS B4 . BIS , BY¥6 . BIV¢ . BTA 00015180
COMMON /BIT / 00015170
BERR, BATCH 00015180

. BOP .. BOE , BTSS 00015180
s BT 4 BF2. , 8T3 4 BEE ;. BIs ; Bi& ;5 BEY  B18 00015200
COMMON /INTE/ 00015210
LUL , LUM , LUR , LUP , LUE , LUW 00015220

. MCMD 00015230
« KDX , KDY , K& , KLX , KLY , KR 00015240
. KTE KVG , KVP , KVR , KXC , KYC 00015250
« NQ , NON ., NSL , NSN , NSX , NSY 00015260
» MQ 00015270
. KKQX( 10) , KKQM( 10) 00015280
COMMON /REAL/ 00015280
Ua , UD , UGL , UGT , ULC 00015300

. UoL , UeA , UQT , UGM , UGR , UGC , UGQ uQv 00015310
. URK , URD , UTC UVWW , UVK |, UVT , UVI , UVD , UVU , UZM 00015320
. usc 0C015330
, AX , AY c  UGE . BX L BY , BR o, BM L ORXET ., BYTF C0015340
s |G o Wl 5 Gl L 1G22 i P . QE , QD 00015350
o - G R oRPY 4 BB 588 o TR 5 T8 o TE i TREHL 00015360
v v w MN , VG , VP , VK , VKN , VT , VTN , VM 00018370
« VR o MI VD , VU 00015380
y (XG0 XBC ¢ XGL  XGM ) XGI , XD 00015390
. YC , ¥YBC , YGL , YGM , Y&I , YD , ZM 00015400
. QOXL( 10) , QOXM( 10) , QQYL( 10) . QQYM( 10) 00015410
» QoA ( 10) , @A@T ( 10) , @V ( 10) , Q@ ( 10) 00015420
. Qoc ( 10) , QOR ( 10) , QoM ( 10) 00015430
-------------------------------- CALCULATE BASIC PARAMETERS ----00015440
Vi = V =Uvv 00015450
V2 = Vi=Vvi 00C15460
IF(KDX.EQ.2 ) DX = AX*UA*Vi/ up 00C15470
IF(KDX.EQ.1 ) AX = DX*UD  /(V1i=UA) 00015480
IF(KDY.EQ.3 ) DY = DX / DR 00015480
IF(KDY.EQ.2 ) DY = AY*UA*V1i/ up Q00015500
IF(KDY.NE.2 ) AY = DY*UD  /(Vi*ua) 00015510
IF(KDY.LT.3 ) DR = DX / DY 00015520
DXT = DX + DM 00015830
DYT = DY + DM 00015540
D1 = DXT=UD 00015550
2 = SQRT(D1*DYT=UD) 00015560

IF(KE .EQ.3 ) GL = ALOG(2.0)/(GT*UGT=*UGL) 000185870
IF(KG .GE.2 ) G = 1.0 + 4.0*GL*UGL*D1/v2 0CO 15580
IF(KG .LT.2 ) GL = (G - 1.0)*v2/(4.0*D1=UGL) 00015590
IF(KG .LT.3 .AND. GL.GT.O0.) GT = ALOG(2.0)/(GL=UGL=*UGT) 00015800
G2 = SQRT(G) 0C0 15610
———————————————————————————————— NORMALIZING VARIABLES ~=-=-=-=-=----00015620
XD = D1 /(G2*V1) c0015830
¥D = D2 J(G2*V1) 00015640
TD = R *D1/(G *v2) 00015650
QD = P =ZM=UZM=D2 00015660
RETURN 00015670
END 00015680
===z=======s===s=s=====ssz==z======== [CA|{ ====z=s=====s=z==z=z====z========00015680C
SUBROUTINE CALC Co015700
LOGICAL=2 BERR, BATCH,BOP , BOE , BTSS CCO0157 10
» Bu o BEZ o BT, BT4 o BB o BIG: . BTY . BIB C0015720
COMMON /BIT / COC15730
BERR, BATCH 00015740

« BAL: ., BOE . BISS 0001575C
o BTN 5 BIZ . BTS BT4 , BTS , BT& ; BT7 ; BT8 00015760
COMMON /INTE/ 00018770
LUl . Lum . LUR  EUP . LUE ;. LUW 00015780

. MCMD 00015790
. KDX , KDY , K& , KLX , KLY , KR 0CC 15800
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KTE ., KVG , KVP , KVR , KXC , KYC

NQ . NON , NSL . NSN , NSX , NSY

MQ

KKQX( 10) , KKOM( 10)
OMMON /REAL/

UA , UD , UGL , UGT , ULC

UQL , UQA , UQT , UOM , UOR , UQC , UQQ .,

URK , URD , UTC , UVV , UVK , UVT , uUvl ,
usc

AX LAY L8 » GE ;BX L. DY , DR
G S gk @t 8 P , OE ., QD

R ., R ,RFE ,RD ,.SC ,TC ,TO ,
v . VN , VG , VP , VK , VKN , VT ,
VR , VI , VD , VU

XC , X8C , XGL , XGM , XGI , XD

YC , YSC , YGL , YGM . YGI , YD , ZM
QOXL( 10) , QOXM( 10) , QQYL( 10) , QQYM(
QoA ( 10) , QQT ( 10) . Qv ( 10) , Q@ (
0eC ( 10) , QOR ( 10) ., QoM ( 10)
ATA WPI / 3,14159265 /

= XC*ULC

= YC=ULC

= TC*UTC

= 2.0

= 0.
E=0.
CR = 0.

T™ = QOT(1)=UOT
0 5390 IQ = 1, NO

TQ = QQT(IQ)=uQT

T™M = AMAX1(TM,TQ)

IF(T.GE.O. .AND. TQ.GE.T) GO TO 53380
KOX = KKQX(IQ)

IF(KQX.LT.0) GO TO 30C0

XL = QOXL(IQ)=UQL

YL = QQYL(IQ)=uQL

GC TO (2100, 2200), XOoX

CONT INUE
1
o
1
0.
Q0A (IQ)*UoA

QDA = QD

GO TD 2300
CONT INUE

XM = QOXM(IQ)=uqQL

YM = QOYM(IQ)=uUQL

RN = AMAX1(X-XM, XL-X, Y=-YM, YL=Y)

IF(RN.LE.Q.) GO TO 8100

XI = XM - XL

=z
..‘
nowoWonow

YI = YM - YL
XN = NON
S = SORT(AMAX1(50.0=XD=QE=RN/(1.0 + DR},
NX = NGN - MAX1(XN - XI/S., 0.)
XI = XI/FLOAT(NX)
NY = NON - MAX1(XN - YI/S, 0.)
YI = YI/FLOAT(NY)
S2 = AMAX1(XI., YI)
S2 = S2+*82
QDA = FLOAT(NX)=FLOAT(NY)=QD
CONTINUE

ER = 0.02=52=(1.0 + DR)/(XD=XD)
IF(T.GE.O.) ER = ER + 0.2

oMo = O.

CONTINUE

uQv
UvD , Uvu , UzZM

DM , DXT , DYT

TE . TPHI
VIN , VM

XI=YI/XN) )

00015810
CO0015820
O0C 15830
00015840
00015850
00015860
O0015870
00015880
00015880
00015200
00015210
00015820
00015830
00015840
00015850
00015880
00015870
00015980
00015990
00018000
00016C10
00016020
00016030
Co016040
00016050
00016080
00016070
OO0 16080
0C0 18080
Q0C 16100
00016110
co016120
00016130
00016140
00016150
00016180
0001617C
0001618C
c0016180
Q0016200
Q0016210
00016220
00016230
00016240
00016250
OoC016280
00016270
00016280
00016290
00016300
00016310
00016320
00016330
00016340
00016350
oCC16360
00018370
cC016380
CO016390
CCC 18400
00018410
00016420
00016430
000168440
00016450
OCO 16480
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LOGICAL=2 SERR, BATCH,BOP , BOE . BTSS 00015150
, BT . BT2 . BTa BT4 , BT6 , BT , BT7 ET8 0Co15160
COMMON /BIT / ©0015170
BEERR, BATCH C0015180

, BOP , BOE , BTSS oC015180
. BTY . BT2 ., BT3 .. RT4 , BIS . BTe . BIT , 878 00015200
COMMON /INTE/ 00015210
LUL , LUM , LUR , LUP , LUE , LUW 00015220

. MCMD 00015230
, KDX . KDY . K& ;KLY 5 KLY -, KR 00015240
. KTE ., KVG , KVP , KVR , KXC , KYC 00015280
. NO , NON , NSL , NSN , NSX , NSY 00015260
. MQ 0001527C
. KKQX( 10) , KKQM( 10) 00015280
COMMON /REAL/ 00015280
UA , UD , UGL , UGT , ULC 00015300

., uoL , uca , uorT , UoM , UGR , UOC , UOD , UQV 00015310
., URK URD , UTC , UVV , UVK , UVT , UVI uvo uvu , Uz 0018320
. usc 00015330
, A% L, aY Le - BE :BX . BY .. BR , BN DXT ., D¥YT 00015340
, G Gk At o 82 P DIFES = 6P 0C0 15350
. R . RE ., RE O RE ,86 . FC WD , TE , TPHI 0C0 15360
2 . UN L, VG . VP ., VK , VKN , VT , VIN , VM OOC13370
. VR , VI ,VvD , VU 00015380
., XC , XeC , XGL , XGM , XGI , XD 00015380
., YC , YeC , YGL , YGM , YGI , YD , ZM 00015400
. QOXL( 10) , eexMm( 10) , covL( 10) , QOYM( 10) 00015410
, 'QGA ( 10) ., 09T ( 10) , @ov ( 10) . 0@ ( 1©) 00015420
, Qoc 1Q0) QOR ( 10) , QoM ( 10) C00 15430
-------------------------------- CALCULATE BASIC PARAMETERS ----00015440
Vi = V *yvv 0CC 15450
V2 = Vi=y1 00015460
IF(KDX.EQ.2 ) DX = AX=UA*V1/ uD £0015470
IF(KDX.EQ.1 ) AX = DX=UD /(V1=UA) 00015480
IF(KDY.EQ.3 ) DY = DX / DR 00015420
IF(KDY.EQ.2 ) DY = AY=UA=V1/ up 0C0 15500
IF(KDY.NE.2 ) AY = DY=UD /(Vi=UA) CCO18510
IF(KDY.LT.3 ) DR = DX / DY CCO15E20
DXT = DX + DM 00015330
DYT = DY + DM CCO 15540
D1 = DXT=UD OQ01E550
2 = SORT(D1=DYT=uD) 00015580

IF(KG .EC.3 ) GL = ALDG(2.0)/(GT=UGT*UGL) OCO1S870
IF(KG .GE.2 ) G = 1.0 + 4.0=GL=UGL=D1/V2 CCO 15580
IF(KG .LT.2 ) GL = (G - 1.0)=v2/(4.0"D1=UGL) 00015880
IF(KG .LT.3 .AND. GL.GT.Q.) GT = ALOG(2.0)/(GL=UGL=*UGT) Q0C 15600
G2 = SGRTI(G) ©C015610
-------------------------------- NORMALIZING VARIABLES ---------0C015820
XS = D1 /(G2=v1) 00015630
YD = D2 /(G2=v1) 00015840
TD = R =D1/(& =v2) 00018830
QD = P =ZM=UZM=0D2 OC0 15680
RETURN GCO15670
END 000 1568C
ss=ssss=s=m=ss=======ss=assssx=s® CALL s===s==s==z=s=z====s=s=s===c=====x=000156580C
SUBRCUTINE CALC CO0157CC
LOGICAL=*2 BERR, BATCH,BOP , BCE , BTSS 0CO 18710
. BYY o BYZ . BT . BT4 , BYS . BT . BT7 . BI8 CCO15720
COMMON /BIT / COQ1573C
BERR, BATCH 00015740

., BOP , BOE BTSS 0001578C
, BTt , BT2 , BT2 , BT4 , BTS , BT6 , BT7 , B78 ©C0015780
COMMON /INTE/ 00015770
LUL , LUM , LUR , LUP , LUE LUW 00015780

. MCMD 00015780
. KDX 5 KDY . KG o KLY, KLY , KR 0Co 15800
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KTE , KVG , KVP , KVR , KXC , KYC
NG ., NGN , NSL ., NSN , NSX , NSY
MQ

KKQX( 10) , KKeM( 10)
OMMON /REAL/

Ua 0D , UGL ; UGT  ULC

UQL , URA , UQT , UGM , UOR , Uacc ,

URK , URD , UTC , UVV , UVK , UVT ,
usc

AX , AY , C . BE . BX . DBY%
G S Gk 5 6T .62 , P ., QE ,
R SRS 5 RPE L Rb ;86 o TE
v ., VN , VG , VP , VK , VKN ,
VR , VI ,vD , W

XC , X8C , XGL , XGM , XGI , XD
YC , YSC , YGL ., YGM , YGI , YD
coxL{ 10) , ooxM( 10) . BoyL( 10) ,
goA ( 10) , QAT ( 10) , Gov ( 10) ,
oec ( 10) , 0oRrR ( 10) ., QoM ( 10)
ATA WPI / 3.14159265 /

= XC=ULC

= YC=ULC

= TC=UTC

= 2.0

= 0.
E = Q.
CR = 0.

TM = QQT(1)=UQT

DO 5380 1IQ = 1, NQ

TQ = QOQT(IQ)*=uQT

TM = AMAX1(TM,TQ)
IF(T.GE.O. .AND. TQ.GE.T) GO TO 5380
KOX = KKOX(IQ)
IF(KQX,.LT.0) GO TO 3000
XL = QOXL(IQ)=uQL
YL = QoyL(Ig)=uoL
GO TO (2100, 2200), KGQX
CONTINUE

NX = 1
0.
1

YI = O.

S2 = Q0A (IQ)=ucA

QDA = QD

GO TO 2200
CONTINUE

XM QOXM(IQ)=uUoL

uon

YM = QOYM(IQ)=uQL

RN = AMAX1(X-XM, XL-X. Y-YM, YL-Y)
IF(RN.LE.Q.) GO TO S100

XI = XM - XL

YI = YM - YL

XN = NON

S = SCRT(AMAX1(S50.0*XD=QE=RN/(1.0 + DR},
NX = NON - MAX1(XN - XI/S, ©.)

XI = XI/FLDAT(NX)

NY = NON - MAX1(XN - YI/S, 0Q.)

Y1 = YI/FLOAT(NY)

S2 = AMAX1(XI. YI)

§S2 = §2%S2

QDA = FLOAT(NX)*FLOAT(NY)=QD
CONTINUE
ER = 0.02=S2=(1.0 + DR)/(XD=XD)
IF(T.GE.O.) ER = ER + 0.2
GMO = O.
CONTINUE

uco ,
uv:i ,

BRI 5
Qb

T
Wi

ZM
cQYMm(
oo

uQv
uvb , uvu ,
oM, DXT ,
TE ., TPHI
VTN , VM
1C)
10)
XI=YI/XN)

uzm

DYT

)

00018810
COC1E320
O0C 158320
0015840
00013850
0001586C
0CcQ 15870
CCO15880
000158380
00015200
000152810
000153820
00015830
00015840
00015850
00015880
00015570
C00 15280
00015830
00016000
0Cc016010
00018020
C00 18030
00016040
00016050
00016080
00016070
CCO016080
0C0 16020
00016100
00016110
©0016120
CC016130
00016140
00016150
CC016180
00Q1617C
00016180
Q0016180
OCO162C0
CC016210
000168220
0CC16230
0Cco16240
C00 16250
OCC18280
00016270
00018280
QCC 16280
CoC 18300
0016310
0016320
0C016330
00016340
00016250
COC 16360
0001837C
CCO16380
C001Ee380
CCC18400
Ccc01e410
00016420
00016430
00016440
00016450
oCC16480
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5001 FORMAT(1X,

80C0
5080
5180
5220

5380

m
t
Q
Q

5880

2100

+ ++ +

QOM(IQ)=uUagM
anN (GM - QMO)/0DA
YO = YL + ¥1*0.5
DO 5280 1Y = 1, NY
YN = (Y - YQ)/YD
XQ = XL + XI*0.5
DO 5180 IX = 1, NX
XN = (X = XQ)/XD
RN = SORT(XN=XN + YN=YN)
IF(BTSS) GO TO 5000
IF(RN.LE.O.) GO TO 81C0O
IF(T.LT.0.) GO TO 4500

QoM =

TN = (T - TQ)/TD
WO = (RN - TN)/SORT(4.0*TN)
E = ERFC(WO)
CONT INUE
CY = EXP{-(XN/G2 - RN)=0.3)

CR = 4,0*SORT(WPI=RN)
W = ON=CY=E/CR
5G15.7)
IF(BTS) WRITE(LUW, SCO1)
¥ n XG5 XD, XN eR
. Y . YQ, YD, YN, CY
S0 T DL TN, E
, OM, OMGC,QDA,ON, W
C =C + W
CE = CE + W=ER/RN
GO TO 5020
CONT INUE
CR = AMAX1(CR,
CONTINUE
X0 = X0 + XI
CONTINUE
YQ = YO + YI
CONTINUE
oMo = QM
CONT INUE
IF(BTSS) GO TO 5500
C = c/usc
CE = CE/uUSC
GO TC 53990
CONTINUE
IF(CR .GT. 0.) €& = CR /
C= (TM +C=¢C = TD) / UTC
CONTINUE
SERR = .FALSE.
RETURN
CONTINUE
c = -1.0
CE = 0.0
BERR = .TRUE.
RETURN
END

RN)

EE=E=aS=SEEEs—mEzsaonsnEn=o=z=ax=ss CRFC

FUNCTION ERFC(WO)
DATA EO, EB1., E2, E3, E4, E5

[/ 32758, .25438, ~.2B540; 1.
W = 1.0/(1.C + EC*ABS(WO) )
W = W=(E1

E = WREXP(-(WO=wQ) )
IF(WNO.LT.0.) & = 2.0 - E
ERFC = E

RETURN

END

(SQRT(TPHI

-1

ZTZ===S=S=S===T==SE=SS=S=SS

+ W=(E2 + W=(E3 + W=(EZ4 + W=E3) )

=AD3h.,

)

1.08141 /
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00016800
00016610
0CcC 16620
00016630
00016640
00016850
000166880
00016670
00016880
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Cco016700
00016710
CCc018720
00018730
00016740
OCL1687EQ
0001€e780
00016770
oCo16780
QCco16e720
00016800
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CcO015820
Cc0016830
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0Co 16860
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c0016880
cS018880
000162800
00016210
00016820
Co01683C
OCO1ES10
COO16850
CCO 16860
00C 16870
C00 16880
C0016880
sznss==s=0D01T050
ocoC1701C
Q0017020
COC 17030
Q0017040
CO017050
CO0 170860
Q001707C
00017080
Cc0oC17C380
C0017100
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