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Part I

Program Description

Introduction

A FORTRAN computer program has been developed to calculate plume

concentrations. The equation is derived from Wilson and mller (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-I.

The program was developed and tested uSing Microsoft ~ORTRAN-80

<FORTRAtJ 66 standard) on the Kayoro microcomputer and MIcrosoft FORTPAN

<)erS10n 2.0 on (FORTRAN 77 standard) the- I8M PC mlcrocomouter. WI:h

oniy minor changes, the program should function uSing any corresponding

C'C,oTRAN compiler. The orogram shoulo function within -!OK byt~s 0" I".3.ndom

access memory (RPM) on most computer:.

- CP~1 is a registered trademark of Digital Research.



TABLE 1-1

DEFINITION OF TERMS

Primary Variables:

c

x

y

= Concentration of leachate at a specific time
and di stance.

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

= Transverse distance measured from the center-line
of ground-water flow.

(L)

(L)

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

Aquifer Parameters:

m = Effective aquifer thickness or zone of mixing. (L)

n = Effective porosity of aquifer or zone of mixing. (dimensionless)

v

where:

K

T

= Velocity of ground-water flow within voids;
estimated di rectly or from:

V = g (or) V - l!.
n mn

= Coeff; c; ent of permeabi 1ity or hydraul; c
conductivity of aquifer or zone of mixing.

= Transmissivity of aquifer or zone of mixing.

(LIT)

(LIT)

= Gradient of ground-water flow.
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TABLE I-I
continued

Transport Parameters:

= Longitudinal dispersion coefficient (mixing rate)
in the x direction; estimated directly or from:

(Uni ts)

(L2/T)

D = a V + Omx x

where:

ax .. long; tudi na 1 di spers i vi ty. (L)

rate)
from:

Transverse dispersion coefficient (mixing
in the y direction; estimated directly or

0y = ayV + Om (or) 0y = ; + Om
r

Molecular diffusion coefficient. which is assumed
to be negligible for velocities typical of permeable
aquifers. Dm may be the dominant process in
aquitards where dxV would be negligible (V < 0.1

=

=

where:

= Transverse dispersiviity

= a ratio whi ch commonly ranges between
5 and 10 for medium to coarse sand aquifers.

(L)

(dimensionless)

= Retardation factor;
PbKd

Rd = I + -- (or)
n
t

estimated directly or from:

R = '!-
d Vd

(dimensionless)

where:

Pb =

nt =

Kd =

V =

Vd =

Bulk density of aquifer medium

Total porosity.

Distribution factor for sorption on aquifer
medium (from sorption isotherm column studies).

Velocity of ground water.

Observed velocity of leachate for a
given concentration and chemical species.

(dimensionless)

(L 31M )

(LIT)

(L IT)
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TABLE 1-1
continued

Transport Parameters (cont i nued):

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

(Units)

(dimensionless)

where:

y : I
40 A

+ x
7"

(or) y: I +
40 x10g(2)

2V t
l/2

:

:

(Lambda) Decay constant.

Half1ife; time when half of the original
mass rema i os.

(liT)

(T)

Source Rate of Leachate:

:= Mass flow rate estimated directly or
obtained from:

where:

Or := Mass per area fl ow rate.

Q = Volume flow rate.

Qv = Recharge rate.

A = Area of source.

Co = Initial concentration.

4
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TABLE 1-1
continued

Intermediate Variables: (Units)

r = A weighted distance or radius; given by:

/ 2 Ox 2
r = -V (x + Oy y )

= A characteristic dispersion length or scale factor;
given by:

(L)

(L)

00

Ox
X =--
o "fY V

= A characteristic dispersion time or scale factor; (T)
given by:

RdO xT =--o y '12
= A characteristic dilution-dispersion flow; given by: (L 3/T)

00 = nm vo:o;
r m = Minimum distance from a non-point source (L)

for which equation has a certain accuracy; given by:

'1v:(L2 0
rm

= (I + r)SOONx Y
(or)

L2 0
r = (1 + --"-)
m 50 XON Oy

where:

N = A11 owab1e approximation accuracy. (dimensionless)

L = The greater of the source length and width.
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Figure 1-1. Program Logic Flowchart

6



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. All aquifer properties are homogeneous.

4. The ground-water flow is continuous and uniform in di rection and
ve1ocity.

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

liability for damage resulting from the use of this program.
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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 "00" 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 1-1, 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 1-1. 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. "0"), whereas some commands simply perform two or

more other commands (e.g. ".IG Il
). 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.
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Dispersion Coefficients

The program accepts either di spers i on coeffi ci ent ("OX", "DY") or

dipersivity ("AX", "AY"). If dispersivity is entered, t~n 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 ("OX") 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. Tota 1 mass flow

2. Mass per a rea 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 limit, 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 tirre step) and sample

9



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 th~ 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 1-1. 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 requires 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 1-1. The desired accuracy, initially 10% or 0.1, is

set by the "QE" command. Samp1e 1ocat i cns nea r a 1a rge sou rce cou 1d 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

suba"eas for each source. The limit is initially set at 100 subareas, but may

be changed by the "QN" 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 "0" 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 Fi rst source unchanged. Second source with 1 time step.
-3 First source only.
-4 First source with 2 time steps.
-5 First source with 1 time step.
-6 No source data.

<-6 No source data.

The ".IQ" (or ".DQU) 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 "OM" command which allows the user to change

the mass flow rate. The "OM" command will prompt the user for a time step

number to change. Entering a value of -1 will "jist 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.

1 1



Gri d 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 Ill" command has not

been used. The FORTRAN vers i on requ; res only

1. The x lower 1i mi t (left edge),

2. The x upper 1imit (ri ght edge) or the x spacing (hori zona 1 interval

between nodes)

3. The y lower 1imit (top edge)

4. The y upper limit (bottom edge)

If 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 line

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 limit

and spacing of "SN" specify a map wider than the length of line ("Sl"L then

the map will be displayed in more than one section. which can be joined

together. The initial values are

SL = 80 columns per 1i ne.

SN = 0 nodes per grid.

SX • 6 columns per node.

SY = 2 line per node.

If all of the concentration va 1ues on the 9ri d maj) appea r as zeros. most

lik.ely the values are too small to print. In this case. use the IISC II command

to enter a multiplier of 10.100. etc. Values which are too large to print
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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

U .C" command can used to print the actual concentration value, in order to

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

"-1" •

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" ccmmands).

2. The output options and units ("OW". "OP", "DE" and 1I0T" 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.

Saving Parameter Values

The "DO" 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", "DE" and "OT" commands).

These parameters retain the same values as before the "IL" command.
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COMMAND

A
AX
AY
AR

C

o
OX
OY
DR
OM

E

G
GG
GL
GT

H

I
IP
IL
IR

L
LX
LY

M

o
DO
OW
OP
OE
OT

P

o
OE
ON
OM

Appendix I·A

List of Commands

PARAMETERS SET OR ACTION TAKEN

Dispers;vity menu for AX.AY or AX.AR.
Oispersivity in x direction.
Oispersivity in y direction.
Dispersion ratio (Ox/Oy = Ax/Ay).

Case title.

Dispersion coefficient menu for DX,OY or DX.OR or AX.AY or AX.DR.
Dispersion coefficient in x direction.
Dispersion coefficient in y direction.
Dispersion ratio (Ox/Oy).
Molecular diffusion coefficient.

Exit from program.

Decay menu for GG. GL or GT.
Decay coefficient (gamma).
Decay lambda.
Decay half-life time.

Help. List all one letter codes.

Input menu for IP, IL, IR, or I commands.
Prompt for all parameters.
Load parameters previously stored by 00 command.
Read input from another source.

Grid limits. LX and LY.
Grid limits in x drection.
Grid limits in y direction.

Aquifer thickness.

Output menu for 00, OW, OP, OE or QT.
Dump all parameters to disk to be restored by IL command.
Write results to another destination.
Set prompting options.
Set echo options.
Set trace options.

Porosity

Source data. (See Table X-3.)
Desired number of subareas for non-point source.
Maximum number of subareas for non-point source.
Change source mass flow rat,;!.

I-A-l



COMMAND

R

S
SC
SL
SN
SX
SY

T
TE
V

XY
X
Y

ZM

.C

Append; x I-A
continued

PARAMETERS SET OR ACTION TAKEN

Retardation factor.

Grid map scale parameters menu for se. SL, SN. SX or SY.
Grid map multiplier (concentration or steady state)
Line length.
Number of nodes per line.
Node spacing in x direction.
Node spacing in y direction.

Sample time.
Steady State Time.
Velocity.

Sample x and y location for .C command.
Sample x location for .C command.
Sample y location for .C command.

Aquifer thickness (same as M command).

Display single point concentration •

.0 Display parameters and source data .

. OP Display parameters •
•DO Display sauce data •
•DC Oisplay parameters, source data and single point concentration .
. DG Display parameters, source data and concentration grid map •

. FF Page printer. (Form feed.)

.G

· I
• IP
· I Q
• IC

• IG
.T

• TG

Display concentration grid map.

Display input parameters and source data.
Display input parameters.
Display input source data.
Display input parameters, source data and single point
concentration.
Display input parameters. source data and grid map •
Display of Steady State Time •

Display of Steady State time grid map.

I-A-2



APPENDIX I-B

PARAMETER VARIABLES AND COMMANDS

DATA UNIT INITIAL
COMMAND VARIABLE VARIABLE UNIT DESCRIPTION (INITIAL VALUE )

C HHCI Title, any 72 characters.
C HHC2 Title, any 72 characters.
C HHC3 Title, any 72 characters.

M,ZM* ZM UZM FT Aquifer thickness.
P P Porosity.
V V UV FT /D Velocity.

OX OX UD FT2/D X Dispersion coefficient.
DY DY UD FT2/D Y Dispersion coefficient.
AX AX UA FT Oispersivity in x di rect;on.
AY AY UA FT Dispersivity in y direction.
DR ,AR* DR Dispersion ratio. Ox/Oy = Ax/Ay.
OM OM UD FT2/D Molecular diffusion coefficient, (0.0)

R R Retardation factor.
GG GG Decay eDeff; ci ent, gamma.
GL GL UGL T/YR Decay lambda.
GT GT UGT YR Decay half-life time.

Q QQXL UQL FT Source mlnlffium x location.
Q QQXM UQL FT Source maximum x location,
Q QQYL UQL FT Source minimum y location.
Q QQYM QQL FT Source maximum y location.
Q QQSL UQL FT Source minimum size.
Q QQSM UQL FT Source maximum size.
Q QQA UQA FT2 Source area.
Q QQT UQT DAYS Source time.
Q QQV UQV FT /0 Source volume flow rate/area.
Q QQ 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 UQM LBM/D Source mass f10w rate.

QE NQE Desired accuracy. (0.1 )
QN NQN Maximum number of subareas. (100 )

* Either command may be used.

1- B- 1



APPENDIX I-B

continued

COMMAND

T
TE
XC
YC

LX
LX
LX
LY
LY
LY

SC
SL
SN
SX
SY

DATA UNIT
VARIABLE VARIABLE

TC UTC
IE
XSC ULC
YSC ULC

XGL ULC
XGI~ ULC
XGI ULC
YGL ULC
YGr~ ULC
YGI ULC

SC
NSL
NSN
NSX
NSY

INITlAL
UNIT

DAYS
percent
FT
FT

FT
FT
FT
FT
FT
FT

DESCRIPTION (INITIAL VALUE)

Sample time.
Percent of Steady State.
Sample x location.
Sample y location.

Grid x minimum.
Grid x maximum.
Grid x increment.
Grid y minimum.
Grid y maximum.
Grid y increment.

Concentration multiplier. (1)
Print line length. (80 characters)
Nodes per line. (0)
Grid x spacing. (6 characters/node)
Grid y spacing. (3 lines/node)

.C

IR

OE

OT

C

LUR
LUW
BOP,LUP

DOE,LUE

BTl-BT8

BATCH

UC MG/l Result concentration.

FORTRAN unit for input. (*)
FORTRAN unit for results. (*)
FORTRAN unit and option for prompting.

(Prompting on, *)
FORTRAN unit and option for echo.

(Echo off, *J
Trace options for program development.

(All off)
Bath option: abort command when

error occurs. (**)

* Value for unit depends on system. Unit 1 ;s used for roost microcomputer
systems.

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

I-B-2



PART II

PROGR.~1 OPERATIONS A~D APPLICATIO~S

The progr~ begins by pro~pting the user ~ith 4 options

labeled 1~2,3J and -1.

1 TO PROMPT FOR ALL REQUIRED PARM1ETERS (IP),
2 TO LOAD PREVIOUSLY SAVED PARA~ETERS (IL),
3 TO READ COM}~NDS FROM ANOTHER SOURCE (1R).

-1 TO SET OUTPUT PARANETERS (0):

In order to enter your hydrogeologic parameters. the user must

prompt for then by entering:

? 1

and then pressing RETURN, the prograc will now ask you for

"Three Title Lines". This allows the operator to docunent the

case study being modeled. On each title line a specific

characteristic for the case study can be dOClli~entedJ thus

distinguishing one COMputer run fron another. For example:

Location of Problem, Type of contaminate, Source of data. The

PRONPT for Prablen title:

THREE TITLE LIXES:

THE USER RESpm;nS WITH (80 characters per line):

Babylon site, ~.Y.

? Chloride, si~gle poi~t source

? O.S.U. Consultants

Once docunented, the progran pro~pts the operator for the

hydrogeologic para~eters.

1



The first parameter prompted for is Saturated Thickness.

THICKNESS (FT),

THE USER RESPONDS WITH (5 characters per variable):

? 110

Next porosity is PRONPTED FOR.

POROSITY (UNITLESS) ,

THE USER RESPONDS WITH (5 characters per variable):

? .35

Then you are PRONPTED for ground-water velocity

VELOCITY

THE USER RESPONDS WITH (5 characters per variable):

? 1.5

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 exanple, a simplified schematic of a

potentiometric map with a source and sanp1e 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 sho~~ in Figure 2.

2
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Overlay the grid onto the ~ap as shown in Figure 3. Now the

source and each observation ~ell can be assigned to the center of

the closest grid square. The location of each value ~ill be

referenced by an "X" and a lOy" value. You can arbitrarily set

your origin (X=O, Y=O) in the lower left corner of the grid as

shown in Figure 3. The source has been assigned to square (SOD,

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 #4 to

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

2 50 5 0250 500 750 0001250 5 01

0

0

0 OW
2

0

0

0 " OW OW OW", 1 3 5,
0 -

0

0 OW
4

0

, , 0 7502000 2 2 0

25

50

75

125

150

175

200

225

250

100

Figure 3
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Once the grid map is aligned and coordinates are known for the

source and sanple 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, (~ULKIHU}I), (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, ~ULKIMUM. (INTERVAL):

Again, for our example THE USER RESPONDS WITH (5 characters per variable):

? O. 2500. 250

Now the program PROHPTS the user for information about the cont~~inant

source. The following PROMPTS will appear from the main source menu:

~'**BEGIN SOURCE INFORMATION****
CURRENTLY USI~G a OF 10 TI~E STEPS
o TO END SOURCE INFORMATION
1 TO ADD POINT SOURCE
2 TO ADD ~ON-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 progran. the source area and flow rate prompting routine

shall be explained for a single point source. ~ultiple and non

point source options will be explained later.
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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:

I FOR MASS FLOW RATE (LBM/D),
2 FOR '~SS!AREA RATE (LB!FT2!D),
3 FOR VOL~1E FLOW RATE (FT3/D),

AND CONCENTRATION (~G!L),

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

Option 1 MASS FLOW RATE, (LBM/DAY)

The following PROHPT will appear on the screen:

TIME, ~~SS 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 O. Do not let this confus~ you. You are merely

designating a reference point in time after which

concentrations are to be observed. This concept is doubly
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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-I). Entering a concentration

is optional which is indicated by parentheses in the prompt above. If

a concentration is known and entered, then a vollli~etric flow rate will

also be calculated. After this information is entered, the progran

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 ClB/FT2/Dl

The following PRONPT will appear on the screen:

TINE, MASS/AREA RATE. (CONCENTRATIOU):

This option is similar to Option 1 except that a mass per area rate

is pro~pted for rather than a mass rate. Again entering concentration ~s

optional.

Option 3 VOLUME FLOW RATE (FTJ/D and HG/L)

The following PROMPT will appear on the screen:

TIME, VOLUNE 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 nandatory.

Option 4 VOLUME/AREA FLOW RATE

7
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The following PROHPT ·...ill appear:

TIME, VOLUME/AREA RATE, CONCENTRATION:

This option is very sinilar 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 PRONPTS of the menu:

CURRENTLY USING 0 OF 10 TI~IE STEPS.
o TO END SOURCE INFOR}~TION.

1 TO ADD POI~T SOURCE,
2 TO ADD NON-POINT SOURCE,

-N TO DELETE LAST N TI~E STEPS:

Option 0 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 poi~t source

This option allows the user to add a contaminant source at a specific

x, Y location. In the grid systen the point source originates fron a

specific square whose location has been assigned by the user. Figure

4 is a si~plified grid. For example, assume that two single point

sources are located at (100,100) and (100,200) in Figure 4. ~ext, the

~rogra~ pronpts the user for the source area. The source area 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 tine, flow rate, and concentration is pronpted for. If

the contaminant source enconpasses several adjacent squares and or

parts of squares, then Option 2 should be used.
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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 frorn

400300200100

.

0

~~~

0
R~~10

400

20

300

several squares and parts of squares

Figure 5

The following praopt will ap?ear:

X LOCATION MINIMUM, ~.xIMUH (FT),
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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. :tINIHUN. M.-'\XINUM (FT):

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

Again.
? 50,

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

concentration.

Option -N To delete last N tine steps

A~ example will best illustrate the use of this option using several

time steps. Let us initially model one point source. Let's assune

that we have data for this example over a 20-year period. The

contaninant 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 11-1 below. The

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

Table II-I

Time ~lass Flow Concentration Time
(days) rate (lbs/d) (og/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 9
7300 52 250 10
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The data is interpreted as follows. Initially, we observe a source

concentration of 100 (ng!l). This ~ill be our reference point in time,

thus ~e designate it with a ti~e = O. This is our first tine step. A

year later we observe a concentration of 110 (~g!l). ~e have taken a

second step in time which is equal to a period of 1 year. Thus our tine

step is #2. A year and a half from tine = 0, we observe a concentration

of 130 (mg!I). We have now taken our third step in tine 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!l).

This is our fourth step in tine 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 tiDe with a period equal to 1 year. The renainder of the

table follows in a si~ilar nan~er.

In order to enter this data into the conputer, Option 1 ~as

selected for the ~ultiple tine step exanple. The followi~g PROMPT

will appear:

TI:IE, :-tASS FLOw RATE, (CONCENTRATION):

THE USER R.ESPONDS lHTH (5 characters per variable):

? 0, 52. 100

7he user enters the respective values and the progran

responds '..-ith another PRONPT:

E~TER a TO RETUR~ TO MAIi.~ SOURCE ~IE:;U

TI:I£, MASS FLOW RATE, (CONCENTaATIOX):

THE USER R£SPO~~S wITH (5 characters per variable):

? 365, 52, 120

Suppose upon entering the data, the user enters an incorrect

concentration at the next t:ne step (120 instead of 110 while entering

ti::;e step ;;2). To correc~ for this error, enter "0" to return to the
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main source nenu. The program responds with:

CURRENTLY USI~G 2 OF 10 TIME STEPS
o TO END SOURCE INFOR~~TION

1 TO ADD POI~T 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
o TO END SOURCE INFORK~TION

1 TO ADD POINT SOURCE
2 TO ADD NON POI~T 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 tine steps. Once this

option has been entered, the user has returned to the time, flow rate,

concentration node for entering time step 2 data. wnen all the data has

been entered, the program responds with:

~NTER 0 TO RETURN TO ~~IN SOURCE ~E~~

TI~E, ~~SS FLOW RATE, CONCENTRATION

THE USER RESPONDS IHTH (5 characters per variable):

? 0

The prograr.l responds with:

CURRENTLY USING 10 OF 10 TIME SIEPS
o TO END SOURCE I~FORHATION

1 TO ADD POINT SOURCE
2 TO ADD NON-POI~T SOURCE

-N TO DELETE LAST N TIME STEPS:

The above prompt confirms that the mass flow rate source has been
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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 INFOR~~TION***

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

conc~ntrations throughout the grid under this condition,

THE USER RESPONDS 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 PROHPT:

RETARDATION

THE USER RESPOtmS WITH:

? 1

(UNITLESS)

This indicates that the source is not "retarded" or

influenced in any way by so~ption on surfaces within the
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earth naterial as it travels through the systen.

The PRmlPT for decay inforr.tation is next:

o FOR NO DECAY
1 FOR DECAY COEFFICIENT (GG)
2 FOR DECAY !.A'·lBDA (GL)
3 FOR DECAY HALF-LIFE (GT)

Initially THE USER SHOULD RESPO~~ wITH (5 characters per variable):

? 0

Now the user has reduced the nueber of unknowns to 1

variable, dispersion. This paraweter controls the shape of

the pl~~e. In other words, what is the rate at which the

cont~inant disperses i~ the X d~rection versus the rate it

disperses in the Y direction? If the rates are the sane

then this ratio of X:Y (the dispersion ratio) equals 1.

The user has 4 options for entering dispersion values

depending upon the i~formation available. The following is

the list of pronpt options for dispersion:

1 FOR X AND Y DISPERSION (OX, DY),
2 FOR X DISPERSION AND DISPERSION RATIO (OX, DR),
J FOR X AND Y DISPERSIVITY (AX, AY),
4 FOR X DISPERSIVITY AND DISPERSION RATIO (AX, DR),

(USE OM FOR MOLECULAR DIFFUSION)

In order to consider these options (1-4), th<:! use!' $hould

refer to Table 1-1 fo!' the definition of dispersion. The

options are described as :ollows:

Option 1 Allows the user to e~te!' values :o!' dispersion in the

X and Y di~ections. 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 r~tio. Disp<:!rsion in the Y

14



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 autonatically.

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 T,{ith:

1 FOR X AND Y DISPERSION (DX, DY)
2 FOR X DISPERSIQ~ AND DISPERSION RATIO (DX,DR)
J FOR X AND Y DISPERSIVITY (AX,AY)
4 FOR X DISPERSIVITY AND DISPERSION RATIO (AX,DR)

(USE DM FOR MOLECUL~R DIFFUSION)

THE USER RESPONDS WITH (5 characters per variable):

? 1

THE PROGRAH RESPONDS WITH;

X DISPERSION (FTZ!D)

THE USER RESPQIIDS WITH (5 characters per variable):

? 105

THE PROG~1 RESPONDS WITH:

Y DISPERSION (FTZ!D)

THE USER RESPOh~S 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 co~~ands 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

.C

.0

.e

. I

.De

.T

.Te

cOrnr:1.ands are:

Display a single point (x,y) concentration
Display all parameters
Display grid map concentrations
Display input parameters
Display all parameters and grid map
concentrations
Display of Steady State Time
Display ~rid 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 exa..ilple, the "OD" command is used. The

following response ~ill appear on the screen:

D(J}IP FILE UNIT (6 TO 10),

This means that a total of 5 different sets of data nay be

saved (numbered 6,7,8,9.and 10). The user must now assign a

nUQber (either 6,7,8,9, or 10) to the data set. Once the

nlli~ber is chosen, (i.e. 6), the input data is copied to the

disk under the Fortran file name with that n~~ber.

At this point, the following PRONPT appears:

Cmfi'LA.ND

The user no ..' has three choices; end the program by

entering E; initiate a ne',", problem by using the CmmAND I

to recall the list of PRO~?T options; or change selected

para~eters by using an EDIT connand. These c~n be listed by
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entering the HELP COM}~ND, H. So~e of the Dore useful edit

co~~ands are listed:

D Dispersion
L Grid Linits
M Aquifer Thickness
P Porosity
R Retardation
V Ground water velocity
Q Source
QM Source nass rate only
TE Steady State Time

For example. the user will conmonly want to nake changes in the

source tern (Q). Dispersion (D) or Retardation (R).

Suppose the user ends the progran using the CO}~~ND

E and returns later. wanting to ~odify the data saved in

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

appears:

1 TO PRmlPT FOR ALL REQUIRED PARA.:1ATERS (IP),
2 TO LOAD PREVIOUSLY SAVED PAR&~ETERS (IL),
3 TO READ COH~1ANDS FRO:l ANOTHER SOURCE (IR).

-1 TO SET OUTPUT PA~~ETERS (0)

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

? 2

THE PRO GRAN RESPONSE IS:

LOAD FILE UNIT (6 TO 10),

The user responds with the data set nunber to be loaded. In

this example. THE USER RESPO~~S WITH (5 characters per variable):

? 6

The input paraneters that had been previously saved in data

set 6 are now loaded into the progran.

THE PROGRJL~ RESPO~~S WITH:

CmfrtA:-iD
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IN ORDER TO REVIEloJ 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 PROHPT. By varying

the dispersion ratio, a "best fit" can be attempted. The process of

oatching 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 I.ill be lowered for X = 1750. If

values should be increased, then velocity should be increased instead.

In the exanple, in Appendix B, retardation ••as 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 (.0, .C, .G, .DG) COHMANDS 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 OD or I CO~fr~NDS

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 paraneters are

identical. with the exception of one important change. Notice that the

number of time steps (i.e. the number of start tines for each source) is

now S. A total of 10 time steps and/or sources can b~ used. By using two

sources, only 5 time steps are available. Conbining 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

s~~e grid square. The plumes begin to overlap at X =250, Y = 1250, to

1500. This feature is 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) In 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 1007•• 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 an observation point.

Once the desired coordinates have been entered, the program echo-prints the %

steady-state, the X location, the Y location and the time (in days) reqUired for the

system to reach steady·state. The ".TG" command pt"ints a gt"ip map of the time

(in days) t"equit"ed to :-each the steady concentrations. The "S" or "SC" commands

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

written in exponential form.
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. .1:5..1S";;:-0:
· 3~:..I84E-0 1
· 33'4a4£-OJ I
.33:" ':S4E--J!
.32!4~"E-,J1

· 3:54a"e:-·)!
· ::5"S..lE-)!

n'o~S I"LC'IoI
~TE

(LSM/O
'2.00(,~

'2.0000
'5:!.)Ooa
~2.JOoJO

!:!.JO)Q
!2.JOC:l
:2. ;OOJ
!:.JJ;::'
!:.J3$O
~2 .~'J,:i)

...,.... :..~ -:/"'E .:.n3.3J 0':>($

X se.-t.::: •• J:JOOOCi ~

S:'-'L::: I.JOCOC'O F""
Ct;t<lCENTAAT: et-l : .JOOOOO I"'w- L

, , ':'0 ,CO '50 1000 I :~O ! :CO l7'0 2000 22'0 2'00

2'500 0 , 0 , , , , 0 J , -1

2251l , , , 0 , , , , , 0 ,
2000 , , , , , , , , , , 0

1-:0 J , , , J 0
, ,

"1l0 , , 3 • " "
_J :~ !.:

1:!0 , 3 -, ., ,. " " :0 - 2': 2:

1000 J , , • " " " " I::

-50 , , , , , , , , ,
~OO

, , , , , J , , , , ,
:'30 , , , , , J , , , , ,
, , 0 , , , , , 0 , , 0

WORST "'''P~OX!MAT!CN ",.06 %., SOURCE( Sl ""'" ,8 • -I' .
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GROLt-lOlJo.,TER PLLt-ll< C':'LCUL..TI GN f'ROGRAN
D.C. ~ENT. H~vROGEOLOul~T

FRED WITZ. PROGR""""ER
GEOLOG~ OEP,:o,RnIENT. OfiL..HCI1A $T...TE LlII')ER$ITY
FORTP..AN VERSION 1.0 (11'83. r... "

, '0' HHSS FL.(l.l RATE (LStVO >•, '0' Mo-ISS/AREA AATE <LB/FT2/0> ,
3 '" ')OLLl1E FL.(O.J RATE ( FT3/0 ) .

ANO CONCENTRATIOIl (~IG/L ,.,
'" ')OL1I1E/AREA RATE <FT~ 0 ,.

MNO CD"ICENTRATla4 (MG/L >,

TO FRalPT FOR ,;,LL PEOUI RED PAR.:.tIETERS <I 1'>,
2 TO LC...O PRE\)IOUSLY s,.,o.'EO PARr'#IETERS (IU,
3 TO PEMO COtT1ArlrS FRCI1 .:.NaThER SOURCE (IR),

-I TO :'ET OUTPUT PAR,.:,METEFiS 01,

"
THPEE TITLE L.ll,ei,
~TWO

"
TIME. :1roSS FLCW AATE, (CCJ4CO~TAATICNl:

~o .'2.100

ElITER 0 TO I\ETUi<N TO t,..m ~OURCE MEHU;
TItlE. ,""",,,s F1..CU FiATE. (C(HCENTRATI(N),
"730,'1.100

'POINT

"SOURCES

ElITER 0 TO RETURN TO /lAltl SOURCE MENUI
TiNE. t"",S5 FLW RMTE. (CCt-lCeUTRAT1CN),
?11~,)."2.1?0

GRID ~lAP ~ L:)C",TlU-I$ .FT J.
11lrHHU1. rl,'oAItllt'l, ,1lITEl<;" ...U,
"'0. :!~<)O. :'0

3RIC 1-'.....1' LOC':'TIOI.$ FT ).
HlIlIHU1. '''''''- lr1U1) •• 1IITEfl'.''''U,
'0 . ..:!OO • .::;0

,,

o TO RETURN TO I"\'iIN SOURCE MOIUI
"""'$5 FL(Jl,j AATE. (CCJ'ICENTR..:.TICN),

L.O';.. TION. ( LOC.:.T1CtI 'FT
!00.l:-50

SOUQCE "PE.. fFT2
" ~'50

OlTER
T 1l1E.
'Q

ENTER 0 TO RETURN TO flAW SOURCE HENU;
TIllE. MASS FLOW RATE, (CONCENTRATION>,
~.jOI".'Z,ZlO

CURROITLY USING ., OF 10 TIHE STEPS.
o TO EtIO 30URCE IIIFQRf-"",TlCJ'I,
1 TO ADD POIHT SOURCE.
Z TO ...00 rl~-POINT SOURCE.

-N TO tlELETE L...ST N TIllE STE"S'

>'

ENTER 0 TO FlETl.:;;;t1 TO l.,.,,1N SOURCE MENU,
TIME. MH$S FLCU RATE. (CCJ>ICEtlTP....TllJ',i),
""7;()0 •.,2,2'0

FT C'

<FT ):

P'JIiOSIT,
~.J'5

•••• ~EGIN ';OUPCE ltIF"'F<tf04TICJ'~ ••••
C'JRPElITL', U$III(; 0:1" 10 TIME STEPS.
o TO 01(· '5OUPCE fIiFOf<H,:,TlCN.
I TO ...p,:. POIIIT "OtJF-CE.
2 Tv ...,r· 11001-?OltlT S'XWCE.
j TO CoELETE L.-ST N "'"IllE :HEP,:> ,-,

THICl\NE':>S
'110

H
H,
n,
~

LOc,;,TIC«. '( "OC..TI I:.tl
''501>.1000

SLlUPCE ...P~ (FT::
">1:>:50 "

FOP ~""S3 "LCLI P...,TE
.2 FOR 1""5,>- ....-E_ Rrin:
... FOR "OLLt-1E FL.~ F... TE

..lID C::JICEtlTP';'T1CtI
FOR ',OLLf'IE/,;,I<EA ;>...T£

MIlD CaICEllTFATIOt/

,L.6I'VO l.
'Le FTUO) •
FT3/D I •

,tIG,'L. l •
,FT 0 l.
'HG,'L. ) I



TIME. MASS FLClJ PATE. <CCNC:NTP.PoTIQN),
"0.'2.100

ENTER 0 TO RETURN TO MAl'" SOURCE HENUI
TII"E. ~ss FL(I.,l RATi::. <CeN<;ENTAATtONl ,
71'30.'2.100

ENTER 0 TO R!;TURN TO ~IN SOUPCE MENU I
TtME. I1l'OSS FLOoI AATE. <C(JICENTPQTItt-ll ,
"2.00.'2. I ~O

ENT';:J'l 0 TO ?~RN -0 '1lllIN savlOc;:: r'ENUI
-1M!:. I'II'lSS FLCU ~TE. <C<JolCENTl<lAT:ONl ,
....01.,.~2.210

ENTER 0 TO PETU'iN -0 f"lA1N SOUPCE "l!:NU/
TtNE. l""llSS "'l.0l0l RATE. (CCNCENTi\I'oTlON)/
"1'300.52.2:0

a-lTEP.
T1:"!E.

"

o TO RETURN TO I'II'lIN SOU'::C';: '"'ENU/
MI'llS5 ="LCU RAn:. <CCNCENTAArICN):

CURRENTLY USING 10 OF 10 -!~E STE~S.

oJ TO END :;OURCE lNFOP.Mo'lTI CI'I.
I -0 ~~D ?OINT soupes.
2 -J ~OO NON-~OINT SOUPC=:.
~ -0 DELETE wHST ~ TINE STEPS'
"-10

END SOuQCE :NFCRI"ATION ••••
-I :~R ST~DY STA-E.
3Al"'P'.E -INE J","YS
"-I

(It'llTLESSl:

~ F7,>R ~IO J:::<:':'Y.
I FQQ OEC...y COEF= i C: El'IT. ~,.>M1A '~G •
2 "OR :EC..:W Lr'oM9DA ,GL).
:; "'CR DEC'oY o.;.:.LF-U:=E ('3T):

"

=;:Q
3 "'QR

F""
'j':E

;,t .:.NC( DI:::"Ei'!SIC~1 ox. :;lV',
Dl:="'E.'lS!ON """ID Dli;"E1<SICJ.l p",n:;.
...0 'i;l15?::;p.$ljlr( ,:,;.<. ';'" •
C'! ;=::;::>Si'Il-Y .:.tID 0: S"EP$ICl'! " ..TID

;.M =:F' "'OLE':Ul.J:,P. JIFFUS1CNl:

ex. 'II'.
~ ... ;<>'.

x :I:::FE?~;:.N

"! ~,

, ,

OISPE"SION F~TIO LNITLESS

"
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.06

110.000 '".~,oooo

1 •~oooo FT/O

10:1. 000 "'v,
21.0000 FTZ/O
70.0000 '"14.0000 FT
5.00000
O.oocoo FTV'

X OISPERS!Cl>l
Y DISPERSlON
X OISPEI?SIVITY
Y DI5PERSlVITY ..
DISPERSION RATIO
Mal. OIF~USION ..

-,.,.
POINT
SOURC:::S

"':'"MfCKNESS
POROSITY
VEI.DCITY

RET':'R~TICN

OEC'lY~
DEC'iY LAt15~

I.DOOOCO
• 1.000000

0.00000

~CUPACY .loooooe-oo
~IMl.I'1 OIVISiCl'f- 100

1000.000,(. Y L.OCATlCN
~OUP.CE ...R~

ST..RT
TIME
(ryoYS
0.00000
730. 000
21"'0.00
40 1:5 .00
noo.oo

::00.000
1::::0.00

VOI..U:~E/

..REA RATE
(r"D )
:!I.37394
3.3'871
Z.aZSJ9
Z. ::1'902
Z. I 4""7

VOl.lf"'I£
FL.OloI IiATE
<FT3/0 )
8329.00
'206.00
4384.00
3"',.\",.18
n::I.34

SOURCE
C!:l'ICENTR.
(MG/~ )

lao.OOOo
100.)00
I~O.OOO

21:J.000
Z50.000

'1I'"53,,-';R:;'
~""TE

(~S/C-VO>

· 33548<1E-0 I
· 33';:!"84E-.) 1
•:!3~4e4E-0 1
• J,Z';:!.l84E-O!
.3354$..;;:-01

"'l'IoSS ""L:x.J
"':'T::
(LflVO
52. 0000
52.0000
5;!.OOOO
' .... 0000
52.0000

17'::0.00 FT'(. y ,-OC':'TI CN
~OU"!CE "-FE,o:ll

i-,:.<;T
-,I"E

: .. s
J .::;00,]
'"3J .000
21"'0.00
.101 :.:10
-'!lO.OO

.. 'OO.DOO
1::'0.00

VOI...r"E.
_RE.. R;.-;:
=-,!:" )

'03:-:;>4
3.:;::8-'
:.J::n~

:!. ::°'32

~,

'01...1"'£
FL:l.t :l"'-;;:

:-1;::;1
3!~o.00

~:!'o.OO

.. :!? O~

3~oo a
3::31.3;1

SCURCE
C.:NCE:>l'l'!l' •
(l"G/~

100.0000
1=0.000
I~"_C"O

:IO.OCO
.;:~o.ooo

"""'SS/"'''~
~""T::

_s_ =-21"!:.)
.33~434;;:-Cl

.:3~.:I6"E-·~1

• .33:1'461..=:-0.
.:3~';94E-~:

• ::::~484E-O 1

...."'~3 "L.:w
F"'''"E__~c.
5Z.:0CO
::.0000
::.;00':1
:-:. J('t(,J
~:."O:

:,.",..P!..: -:!"'E
x 'iCA... ;
" 3C':'L=:
·:CNCENTP,o,l'! Ci'I

-;-~c.( 5-"'-;0
: .OOOOCO =-
1.000000 =-
1 . ::;eoooo "'G/~

x, , .2'0 'DO '" 1000 !3'0 1500 17'0 :!OOO 22~iO :500

2500 , , 0 , 0 , , 0 0 0 0

22:0 0 0 , 0 0 0 , ,
:000 • , , ,

" " " " 1 .l

I -:0 , , -, " .. " 3.:1 " " :,

: 500 , , ,
"

!: ,, .. ,. ,-
12:0 , , ,

" :2 ,,
" ,. ,-

1000 0 , -, " .. " " " " " :,
-:0 , , , • " " " " "
'DO 0 0 , , 0 , , , ,
:!:'o , , 0 0 , 0 0 , , 0 ,
, 0 0 0 0 0 , 0 0 0 , ,

WORST "'f><'POX1~TION I .00 ;~., 30l.!"C:;:,S> SI-ICWI ., • -I ••

C~O?E

EN' '" ~L.r:: ""OG..-"""".
GOCOIY! • ;7-""
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APPENDIX II-D

NON POINT SOURCE
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GROUI~TER PLU1E CALCULATION PROGRAM
O.C. ~ENT, HYOROGEOLOGIST
FRf.D WITZ. PROGI1Ai'TIER
GEOLOGY OEP""'HIENT, Ol<L..H(I1A .H":'TE L"lIVERSITY
FORTR>'lI1 VERS I ON 1,0 (1983. ~IAY)

T1t1E. MASS FLOW RHTE, <CCNCENTRATION),
"'0.::;2.200

ENTER 0 TO RETURN TO MAIN SOURCE MENU,
TillE, HASS FLOW RHTE, <CONCENTRATION),
?730,,52,300

TO PROMPT FOR "'LL REOUIREO PA~ETERS (IP),
:2 ro LOHO PREVIOUSLY SAVED PAlQ;tlETERS < Il).
3 TO READ C~OS FRCt1 -.NOTHER SOURCE < 1R> ,

-I TO SET OUTPUT PARAMETERS (0),

"
THPEE TITLE LIliES,
>t.fCl'I

?POINT

ENTER 0 TO RETURN TO fIA1N SOURCE MENU;
TIME, I'\'\SS FLOW RATE, (CONCENTRATION),
12190,52,0100

ENTER 0 TO RETURN TO MAIN SOURCE MENU,
Tll1E. MASS FLOW RATE, <CONCEtlTRATIct>f) :
"'01015,52,425

ENTER 0 TO RETURN TO MAIN SOURCE MENU I
TINE, MASS FLOW R..TE, (CONCENTRATION),
?7300.52,500

CURRENTLY USING ,5 OF 10 TitlE STEPS,
o TO ENO SOURCE rr-IFORl'1ATION,
I TO ADO PO I NT SOURCE,
2 TO ADO IKN-POINT SOURCE,

-of'l TO DELETE LAST N TIME STEPS,
'0

H
H,
'",
N

?$OUF<CE

THICKNESS
?I 10

POROSITY
".35

VELOCITY
?] .,5

(FT ),

(U'.fITLESSl,

(FT·'O ),

ENTER
TIl-IE,

"
° TO RETURN TO tliOllN SOURCE fTENU,

MASS FLOW RHTE, (CONCENTRATION) I -

•••• END SOURCE INFORMATION ••• *
-I FOR STEADY 5T..TE.
SAMPLE TIME <",""YS ),,-,

GRID ~P ~ LOCATIONS (FT i,
111111""'..11, (t1HXIMU1), (INTER')..Ll:
"0 • 2500,250

'.JFIIO flAP) LOCHTIi.:,.,S 'FT ),
11I1HM'."', IlA' !t1Lt-1. (lIITER""Ll:
"0.2500, -'50 FETARC'AT I ctl

"
(U>lITLESSl'

•••• 8EGliI SOURCE INFD"'~"'Tla~ ••••
CUR?ENTL, USI/IG 0 OF ]0 TINE STEPS.° TO iO/JC- ~OURCE IIIFORtlt'lTl UN ,

I TO ':';)0 PO II IT SOURCE,
:! Te ,.o.N) r·'~I-"OnIT ~OlJRCE,

-I~ TO CoELEiE L...ST II Tl~IE ST;::PS,
cZ

OISPE"SICN RATIO (u-llTLESS>,

>'

o F"OR 1-10 DECAY,
I FOR OEC.:lY COEF"FICleNT, GHt-f1,:o (GG) ,
:! F"OR OEC..y L""'18OA <GL J ,

3 F"OR OEC...Y HMLF"-L1FE (UTi,

"
1 F"OR X ,..:,NO Y DISPERSION (OX. DY).
2 FOR ,( 0lSFERS1CN """'0 DISPERSION RATIO (OX. OR),
3 FOR X "",0 Y DISPERSIVITY (AX ...Y>,
-4 FOR X OISPERSIVITY ....,0 DISPERSION RATIO (Al<, OR),

,USE EM FOR r10LECUL,;R 01 FFUSI ON>;

" ,,(FT2/0Col SPERSION
?] 05

"

, eo, ~lASS " .. R,;,TE (LEIVO >,, eo, 11M55 ',;FE.. F":'Tf ,LB,'FT:!. e,j,, eo, ')OLlI-IE '''" R':'iE .;FT3/0 >,

"''' CaKENTR,;,T I <Y'I '1113 C ,,, eo, ')OLLIIE ';F.E" ",;T!O ." , ,.
.;tJO C(JIICENTF';T I 011 'fIG C ,,

>'

LOC,;,TlOtl MlIllIlUl. rlA.,IMU1 'FT
?3:l0,eOO

Y LOCo'lTlOtl MH'lI-]L\'I, HM~nlUH \FT
'1000,1300



CClI'f"W'.lO?OG

NON
POINT
SOURCE

THICIINESS
POROSITY
VELOCITY

x I)ISPERS1CN
y ~fSPERSICI'l

l( )ISPEPSlVITY
Y OISPEPSIVITY •
OISPEP.SION ~~Io

MOL. OIFFUSION

110.000
.350000
1 . !OOOO

11)'.000
21.0000
~0.0000

I;/, .0000
'.00000
0.00000

r2/0
=7VO
~

r

FTVO

iO:ET..R(),:>.T1CN
~Ec,o.y C~

O;;:CAY LMHBOA

- 1.000000
1.000000
0.00000 !/YR

,:,cCU""'CY • I 00000 E·00
I"'Al<!MUM OIVISltN- 100

X LOCMTION 350.0fHl TO 800.000 eT
T LOc.:.TICN · 1000.000 TO 1sao, 0:10 "SOURCE ~REA • 13'000. i'T2

STIloRT VOLUME.! 'JOI.I.t"E SCr..PCE ","",SS/AREA ~$5 """nl'"E _REA RAT::: FLCW "'TE CtNC:::NTR. ","TE ~....TE
COAYS ( !'T/O <FTJ/O , ("'Iii/I. , CI.B/"-VO) 'L2l'1J' 0
0.00000 . ~08!0;/,E-OI ;/,lo;/,.~O 200.000 .38'IB~E-03 :2.0000
-so.ooo ,20'60°=:-01 27-~.':3 300.'J00 .38'IS~E-03 :".0000
2I e O.OO .1'';::'<::-01 2082.";0 ;/,00.;::00 .3S:1S~E-03 '52.0000
';01'.00 .l;/,~I-EE-OI le~o.ol ;/,2:.000 .3851 S:!E-03 ':'1.eooo
"300.00 .1::>0I0IE-·)I 1"",'.12 ~oo.ooo .';:3'la~E-03 " ~JOt

'SHtPU: -;1'"E • S"""E»oOY ~-~-:::

:;:;':'LE .. Joooeo r

T ~c,:; ..E I.·)oeooo "O::CNCENTP....i1 Cl-l 1.000000 ~O/L

x
T 0 2~0 "0 7:!0 1000 12:0 1'00 17'0 :000 22'0 2'00

2'00 0 0 0 0 0 0 0 0 0 , 0

2230 0 0 0 , 0 0 0 0 0 0 0

2000 0 0 0 0 0 0 0 0 0 0 .J

i -':0 0 0 0 , , , ,
1':'00 , 0 0 , • , , , ,
l2:0 , -, -, " " ,- 2~ ,. ,- :<.3..
1000 , -, ., ,. " " :2 2\ 20 "

7':0 , , , 0 , , • , , ,
':'00 0 0 0 0 , 0 0 0 ,
2':'0 , 0 0 0 0 0 , , 0 , 0

0 0 0 0 0 0 0 0 0 0 0 0

WOI'l$T ~"'P'l:OXII"'AT I CN • ;t .00 .~., SOUI'!CE(Sl '""" " • -1'
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•••• iSO FOREGROUND HAROCO~Y ••••
OSNAME·U11236C.FPLUME.CNTL

C GROUNDWATER PLU~E eALeU~ATION PROGRAM 00000o'0
C D.C. KENT. HYOROGEOLOGIST. PRINCIPAL INVESTIGATOR 00000020
C FRED WITZ. PROGRAM",ER 00000o'0
C GEOLOGY DEPARTMENT. OKLAHOMA STATE UNIVERSITY 00000040
C STILLWATER. OKLAHOMA. 74078 00000o.0
C FORTRAN VERSION (SEE IIERSION BELOW) 00000060
C TESTED WITH: 00000070
C MICROSOFT FORTRAN ON KAYPRO l! (6' STANOARD) 00000080
C ................................ DECLARATIONS ··················QCKXX)QSO

LOGICAL·l BERR. BATCH,BOP SO, ,BTSS 00000'00
• ." .T2 ." .14 .T. 876 8" 8T8 00000110

LOGICAL·l 88T 8 8IP 00000120
INTEGcR"'4 00000130

• HHCMO 00000140
• H HA HAR HHl\X. HHAY 00000150
• HC HO MHOX. HHOY. HHOR. HHOM 00000160

H' HF HG HHGG. HHGL. HHGT OOOOO170
• · HH HI HIP HlL HIR 00000180

INTEGER·4 00000190
HL HLX HLV HM 00000200
HO HOO HOP HO' HOT HOM HHP 00000210

• · HO HON HHOE. HHOL. I-'HOA. HHOT 00000220

· HHOM. HHOR. ~C. HHOO. HHOV 00000230
HR HHRR. HHRK. HHRO 00000240

INTEGER·4 00000250
HS HSC HSL HSN HSX HSV HHTC HHT" 00000260
HU HHU HHUL. HHUM. HHUT 00000270
HV HHIIII. I+IIIG. HHVK. HHVT 00000280
HHIIR. 1+111 I . HHIIO. HHMU 00000290
HXV HHXC. HHYC. HHZM. HH9C 00000'00- HH9T 00000310

Ir..'TEGER·4 00000320
H90 H9DC. HSCG. HSOP, HSOD. H9FF. HSG 00000330
H91 H9IC. HSIG. HSIP. H9iD. HSTG 00000340
HHC1. HHC2. HHC3 00000350

INTEGi::R"'4 HHCOM. HCMO, H' HT 00000360
INT"GEI<"'4 "

,
" COC'C0370

OIMENSION B6T(8), HHCOM( 381) . KKCOM( 19), I<I<COM(79). JJ(30) OOO:J0380
COMMON /CHAR/ 00000390- HHCMO(30) 00000400

H HA HAR HHAX (T) HHAY (T) 00000410

- HC HO HHOX (7) HHOY (T) HHDR (7) HHOM (7) 00000':20
H' HF HG HHGG (7 ) HHGI. (T) HHGT (T) 00000430

• HH HI HI P HlL HlR 00000440
HL HLX HLV HM 00000450
eo HOO HOP HO' HOT HGW HHP (T' 00000460
HO !-'ON HHOE (7) HHOL (7) HHOA (7) ""OT (7) 00000.. 70
HHOM (7 ) HHOR (7) HHOC (7) HHCO (7) HHOV (7) 00000480
HR HHRR (7) l-iHOl:K (T) HHRO (7 ) oooo04s0
es esc HSL HSN HSX HSV I-'HTC (7) '"'HiE (7) 00000.00
-ill HHU (- ) '<HUL (7) >'HUM (7) HHUT (7 ) 00000510
HV HHVV (7) HHVG (7) ~IIK (-) HHVT (7) 000005~O

• H."'WR (7) HHVI (7) HHVO (7) HMVU (7) 00000530
• HXV ""XC (7) HHVC (7 ) HHZM (7) Mr9C (-) 000005..0
• HH9T (7) 00000550
• H90 ,",SOC. '"I90G. HSOP. H900. H9!'F . H9G 00000560
• HSI H91e. H9IG. H9IP. 11910. H9TG 00000570

'"'0 , ( 18) HHC2 ( 18) >'-"c, ( 18) 000c0580
COMMON /Bn I 00000590

• BERR. 8ATCH ()()()OO<;OO
• BO? BO;;: .BTSS ()()()OO<; '0

5T 1 ." 8T3 614 .T, 676 8T7 8T8 ()()()OO<; 20



COMMON lINT I
• LUL LUM LUR LUP LUE LUW
• MCMO
• KOX KOY KG KLX KLY ~R

• KTE KVG KVP KVR KXC KYC
• NO NON NSL NSN NSX NSY
+ 00
• ,KKOX( 10) . KKOM( 10}

COMMON IREALI
• UA UO UGL UGT ULC
• UOL UOA UOT UOM UOR UOC UOO UOV
• URK URO UTC UVV UVK UVT UVI UVO UVU UZM
• U9C
• AX AY C CE OX OY OR OM OXT OYT
• G GL GT G2 P Of 00
• R RK RP RO SC TC TO TE ,TPHI
• V VN VG VP VK VKN VT VTN VM
• VR VI VO VU

XC X9C XGL XGM XGI XO
• YC Y9C YGL YGM YGI YO ZM
• QQXL( 10) QOXM( 10) QOYl.( 10} QOYM( 10)
• OOA (10) QOT (10) OOV (10) QO ( 10)
+ DOC (10) OOR (10) OQM ( 10)

EQUIVALENCE (HHCOM(l). H), (KKCOM(l), KOX). (RRCOM(l), UA)
EQUIVAL.ENCE (BST{1). BTl)

DATA NACC. NEXP I 20, 80 I
DATA MST, MHCOM, MKCOM, MRCOM. MJ I 8. 381. 19, 76. 3D I
DATA BIP I.TRUE.I

00000630
00000640
00000650
00000660
00000670
00000680
00000690
00000700
00000710
000007:20
00000730
00000740
00000750
00000760
00000770
OOOOC780
00000790
00000800
00000810
000008:20
00000830
00000840
00000850
00000860
00000870
00000880
00000890
00000900

•••••••••••••••••••••••••••••••• GLOBAL FORMATS ················00000910

00001010
00001020
00001030
00001040
00001050
00001060
00001070

OOOC0920
00000930
00000940
00000950
00000960
00000370
00000980
00000990

00001160
00001170
00001180
00001190
00001:200
00001210
00001220
00001230
00001240

00001260
00001270
00001260

00001090
00001 \00
00001110
00001 ~:20

00001130
00001140

········00001250

········00001150

····················00001080

•••••••••••••••••••••• n ••••••••• RE-EXECUTE LOOP: SIEVE

CONTINUE
HCMD • H,",CMD ( 1 )
IF(HCMO.EO.H) GO TO '400
DO 1580 I • 2, MCMO

HHCMD( I - \) • HHCMD{ I)
IF{HHCMD(I).EO.H) GO TO 1590
CONTINUE

HHCMD{MCMD) • H
CONTINUE

•••••••••••••••••••••••••••••••• NEXT COMMAND LOOP; POP

CONTINUE
IF(ST2) CALL PUTH(HHCMO, L.UE)
IF(6Tl) WRITE(LUE, 1031) HCMO

•••••••••••••••••••••••••••••••• INDUT LOOP

FORMAT( 1X)
FORMAT( '0')
FORMAT{ '0' /)
FORMAT( 18A4)
FORMAT(5E1S.0)
FORMAT(lX. 18A4)
FORMJ.T(1X.5G15.7)
FORMAT(' INVALID OR MISSING VALUE.')

•••••••••••••••••••••••••••••••• BEGIN EXECUTION ···············00001000
FORMAT(' GROUNOWATE~ PLUME CALCULATION PROGRAM'

I O.C. KENT, ~YOROGEOLOGIST, PRINCIPAL INVESTIGATOR'
I ' FRED WITZ. PROGRAMMER'
I ' GEOLOGY OEPlRTMENT, OKLAHOMA STATE UNIVERSITY'
I' FOiHRJ.N VERSION 1.1 (1984, JANUARY)' I )

WRITE(L.UP, 1101)
GO TO 1500

CONTINUE
FORMAT(' COMMAND?'}

IF(60P) WRITE(LUP, 1401)
READ (LUI<. 1021) (HHCMD(r), r I, 18)
IF(60E) CALL PUTH(HHC~D, LUE)
HHCMCo(19) • H

C
1001
'00'
'00'
1021
1023
1031
1033
1081

C
1101

+
+

C
1400
1401

1590
C

Hoo

1580



IF(HCMO.EQ. H ) GO TO "00 oo1290סס

IF(HCMD.EQ. H' ) GO TO 2100 oo1300סס

IF(HCMD.EQ.HHAX (1) ) GO TO 2110 00001310
IF(HCMD.EQ.HHAV (1) ) GO TG 2120 oo1320סס

IF(HCMD.EQ. HAR ) GO TO 2330 oo1330סס

IF(HCMD.EQ. He ) GO TO 2200 00001340
IF(HCMD.EQ. HO ) GO TO 2300 00001350
IF(HCMD.EQ.HHOX (1) ) GO TO 2310 oo1360סס

IF(HCMD.EQ.HHDV (1) ) GO TG 2320 oo1370סס

IF(HCMD.EO.HHOI< (1) ) GO TO 2330 oo1380סס

IF(HCMD.EO.HHOM (1) ) GO TO 2340 oo1390סס

IF(HCMO.EQ. HE ) GO TO "00 oo1400סס

IF(HCMD.EQ. HG ) GO TO 2S00 oo1410סס

IF{HCMD.EQ.HHGG ( ,) ) GO TO 2510 oo1420סס

IF(HCMO.EQ.HHGL (1) ) GO TO 2520 oo1430סס

IF (HCMO. EO. HHGT (1) ) GO TO 2530 oo1440סס

IF(HCMO.EO. HH ) GO TO 2600 oo1450סס

IF(HCMD.EO. HI ) GO TO 2700 oo1460סס

IF(HCMO.EO. HIP ) GO TO 2710 oo1470סס

!F(HCMO.EQ. HIL ) GO TO 2720 oo1480סס

IF{HCMO.EQ. HIR ) GO TO 2730 oo1490סס

IF{HCMO.EQ. HL ) GC TO 2BOO 00001500
IF(HCMO.EQ. HLX ) GO TO 2810 oo1510סס

IF{HCMD.EO. HLV ) GO TO 2820 00001520
IF(HCMD.EO. H" ) GO TO "00 00001530
IF (HCMO. EO. HO ) GO TO 3000 oo1540סס

IF(HCMO.EO. HOD ) GO TO 3010 oo1550סס

IF(HCMO.EO. HOW ) GO TO 3020 oo1560סס

IF(HCMO.EQ. HOP ) GO TO 3030 00001570
IF(HCMO.EQ. HOE ) GO TO 3040 00001580
IF{HCMD.EO. HOT ) GO TO 3050 00001590
IF(HCMO.EO.HHP (1) ) GO TO 3100 oo1600סס

IF(HCMO.EO. HO ) GO TO 3500 00001610
IF(HCMD.EO.HHOE (1) ) GO TO 3810 oo1620סס

IF{HCMD.EO. HON ) GO TO 3820 oo1630סס

IF(HCMD.EQ.HHQM (1) ) GO TO 3900 oo1640סס

IF{HCMO.EO. HR ) GO TO '100 oo1650סס

IF(HCMD.EO.HHRI< (, ) ) GO TO '100 00001660
IF{HCMO.EO. HS ) GO TO 4200 00001670
IF(HCMO.EQ. H$C ) GO TO 4:<:10 00001680
IF(HCMO.EO. HSL ) GO TO 4220 00001690
IF(HC~O.EQ. HSN ) GO TO 4230 oo1700סס

IF{HCMO.EO. H5X ) GO TO 4240 000017 10
IF/HCMD.EO. HSY ) GO TO 4250 00001720
IF(HCMD.EO.HHTC (1) ) GO TO 4300 00001730

IF (HCMO. EO. HHTE ( ,) ) GO TO 4400 00001740
IF(HCMD.EQ hV ) GO TO 4500 00001750
IF (HCMO. EO. HHVV (1) ) GO TO 4500 00001760
IF(HCMO.EO. HXV ) GO TO 4600 oo1770סס

IF(HCMD.EO.HHXC (1) ) GO TO 4610 oo1780סס

: F (HCMO. EO. HHVC ( ,) ) GO TO 4620 oo1790סס

IF (HCMO . EO. ",HZM ( 1 ) ) GO TO 4700 oo1800סס

IF (HCMO . EO. HH9C (1) ) GO TO 5100 00001810
!F(HCMD.EO.HH9T (1) ) GO TO 5600 oo1820סס

IF(HCMD.EO. h90 ) GO TO 5200 00001830
H(HCMD.EO. H9DC ) GO TO 5210 oo1840סס

IF(HCMD.EQ. H9DG ) GO TO 5220 oo1850סס

IF(HCMO EO. H90P ) GO TO 5250 oo1860סס

IF{HCMD.EO. H900 ) GO TO 5260 oo1870סס

IF(HCMO.EO. H9FF ) GO TO 5300 00001880
IF"(HC/.'O.EQ. H9G ) GO TO 5400 00001890
IF(HCMO.EQ. H9I ) GO TO 5500 oo1900סס

IF(HCMO.EO. H9IC ) GO TO 5510 oo1910סס

IF(HCMD.EQ. H9iG ) GO TO 5520 00001920
IF(HCMD.EQ. H9lP ) GO TO 5250 oo1930סס

!F{HCMO.EQ. H9IO ) GO TO 5560 oo1940סס



IF{HCMO,EQ. H9TG ) GO TO 56:20
WRITE{LUP, lBOl) HeMQ

1S01 FORMAT( lX, A4, '1')
GO TO 1400

00001950
00001960
00001970
00001980

(AX. DR):'

COMMAND EXITS ••••• •••••• •• • •••00001990
INPUT AND MISC. ·····.···.···.·0000:2000
A-----------------------------0000:2010

00002020
00002030
00002040
0000:2050
00002060
0000:2070
0000:2060
00002090
00002100
00002110

AX ----------------------------00002120
00002130
00002140
00002150
00002160

AV ----------------------------00002170
00002180
00002190
00002200
00002210

C-----------------------------00002220
00002230
00002240
00002250
0000226':>
00002270
00002280
00002290
00002300
00002310
00002320
COO02J30
000023<:0
00002350

o • 0 OR A --------------------00002360
00002370
00002380
00002390
00002400
00002410
00002420
00002.:30
00002440
00002450
OO00'246C
00002470
OOOC2480
00002490
00002500

ICMD 00002510
OX ----------------------------00002520

00002530
00002540
000025::0
00002560

OY ----------------------------00002570
00002580
00002590
00002600

, 7')

.TRUE.)

. TRUE.)

. TRUE. )

. TRUE. )

CALL GETR(HHAX, AX,
IF(BERRl GO TO 8120
KOX • 2
GO TO 1500

CALL GETR(HHAV, AV .
!F(BERR) GO TO 8120
KDV • 2
GO TO 1500

CALL GETR(HHOX, OX,
IF(SERR) GO TO 8120
KDX • 1
GO TO 1500

CALL GETR(HHDV, OV.
!F(BERR) GO TO 8120
KOV • 1

...............................•................................

CONTINUE
FORMAT{' 1 FOR X ANO Y DISPERSIVITY (AX. An,'

I ' 2 FOR X DISPERSIVITY ANO DISPERSION RATIO
I ' 7')

IF(BOP) WRITE(LUP, 2101)
CALL GETI(ICMD, 1, 2)
IF(BERR) GO TO 8110
IF(ICMD.EO. 1) CALL PUSH(HHAV( 1)
IF(ICMD.EO.2) CALL PUSH(HHOR(1)
GO TO 2110

CONTINUE
FDRMAT(' THREE TTlLE LINES:'I
FORMAT ( , 7')

IF(BOP) WRI'E(LUP. 2201)
READ (LUR, 1021) HHCl
IF(BOE) CALL PUTH(HHC1, LUE)
IF{60P) WRITE{LUP, 2202)
READ (LUR, 1021) HHC2
IF/aOE) C,),LL PUTH(HHC2, LUEJ
IF{BOP) Wi<IT::(LUP, 2202)
READ (LUR, '021) HHCJ
IF(60E) CALL PUTH{HHCJ, LUE)
GO TO 1500

CONTINUE
FORMAT(' FOR X AND V DISPERSION (OX, DY),'

I 2 FOR X DISPEi<SION AND DISPEi<SION RATIO (OX, DR),'
I 3 FOR X A~D V DIS?ERSIVITV (AX, AV),'
I -4 FOR X DISPERSIVITY AND DISPERSION RATIO lAX, DR),'
I (USE OM FOR MOLECULAR DIFFUSICN):'
I ?' )

:~(BOP) WRI-E(LUP, 23C1)
!;ALL GETI(ICMC, " ,:.)
IF(BERR) GO TO 8110
IFUCMD.EO.1) CALL PUSH(l-'HDV(l)
IF(ICMO.EO.2) CALL PUSH(HHOR(I)
IF(!CMO.EO.3) CALI. PUSH(HHAV(1l
!F{ICMO.EO.4) CALL PU5H(HrlDR{1)
GO TO (2310, 2310, 2110, 2110),

C
2300
2301

c
C

2110

C
2200
2201
220:2

C
2310

c
c
C

2WO
2101

C
2320

C
2120



NO DECAY,'
DECAY COEFFICIENT, GAMMA
DECAY LAMBDA (GL).'
DECAY HALF-LIFE (GT):'

CALL GETR(HHGG, XC, .FALSE.
IF{XC.LT.1.0) GO TO 8120
G • XC
KG • 1
GO TO 1500

CALL GETR(HHGL, XC, .FALSE.)
IF(XC.LT.O.ol GO TO ~120

GL • XC
KG • 2
GO TO 1500

(GG) , '

00002610
DR ----------------------------00002620

00002630
00002640
00002650
00002660

OM ----------------------------00002670
00002680
00002690
00002700

E-----------------------------00002710
00002720
00002730
00002740
00002750
00002760
00002770

G-----------------------------00002780
00002790
00002800
00002810
00002820
00002830
00002840
00002850
00002860
00002870
00002880
00002890
00002900
00002910
00002920

GG ----------------------------00002930
00002940
00002950
00002960
00002970
00002980

GL ----------------------------00002990
00003000
00003010
OOOO~020

00003030
00003')40

GT - - - - - - - - - - - - .. - - - - - - - - - - - -- - -00003050
000030">0
00003070
00003080
00003090
00003100

H -----------------------------00003110
00003120
00003130
00003140
00003150
00003160
00003170
00003180
00003190
00003200
00003210
00003220
00003230
00003240
00003250
00003260

2530), ICMO

. TRUE.)

.TRUE.)

.TRUE.)

PROGRAM .• )

SPECIAL: '
H HELP'
E EXIT'
I INPUT'
o OUTPUT'

OUTPUT: '
. I INPUT PARAM
.0 ALL PARAM.'
.C SINGLE'
.G GRID MAP'
.FF PAGE PRINT'

TIME
STATE
X. Y'

CALL GETR(HHOR. DR,
IF{BERR) GO TO 8120
KDY • 3
GO TO 1500

CALL GETR(HHGT. GT .
IF(BERR) GO TO 8120
GL • \.0
KG • 3
Ge' TO 1500

GO TO 1500

CALL GETR(HHOM, OM.
IF(BERR) GO TO 8120
GO TO 1500

CONTI\lUE
FOI<MAT{

INPUT:
C CAS;:; TITlE
M THICKNESS
J:l POROS lTY
V VELOCITY
o OISPEiOlSION
A OIS?ERSIVlTY'
R RETAROATION
G DECAY
o SOURCE
T SAMPLE
ii: STEADY
XY SINGLE

CONTINUE
FORMAT(' 0 FOR:

/ 1 FOR
I ' :2 FOR
/ ' 3 FOR
/ ' ?,)

IF(BQP) wRITE{I..UP, 2501)
CALL. GETI(ICMO. 0, 3)
IF(BERR} GO TO 8110
leMO • leMD "'" \
GO TO (2505, 2510, 2520,
G • 1.0
KG • 1
GO TO 1500

CONTINUE
FORMAT(' END OF PLUME
FORMAT(' GOODBYE. 'J

WRITE(LUE, 2401)
WRITE(L.UP. 2402)
STOP

C
2330

C
2340

C
2400
2401
2402

C
2500
2501

•
•
•
•

C
2510

2505

C
2600
2601

C
2520

C
2530



.. / . L GRID LIMITS'

.. / • 5 GRID SCALES')
WRITE(LUP, 2601)
GO TO 1500

TO PROMPT FOR ALL REOUIKED PARAMETERS (IP),'
LOAD PRE ..... IOUSLY SA ..... ED PARAMETERS (IL).'
READ ALL INPUT FROM ANOTHER SOURCE (IR),'
SET OUTPUT PAKAMETERS (0):'

I3, . TO', I3, '):'/ • 7')

CONTINUE
FORMAT(' INPUT UNIT (1 TO', 13,

IF(60P) WRITE(LUP, 2731) LUM
CALL GETI(LU, 1, LUM)

00003270
00003280
00003290
00003300

-----------------------------00003310
00003320
00003330
00003340
00003350
00003360
00003370
00003380
00003390
00003400
00003410
00003420
00003430
00003440
00003450
00003460
00003470

IP ----------------------------00003480
00003490
00003500
00003510
00003520
00003530
00003540
00003550
00003560
00003570
00003580
00003590
00003600
00003610
00003620
00003630
00003640
00003650
00003660

IL ----------------------------00003670
00003680
00003690
00003700
00003710
00003720
00003730
00003740
00003750
00003760
00003770
00003780
00003790
00003800
00003810
00003820
00003830
00003840
00003850
00003860
00003670

!R ----------------------------00003880
00003890
00003900
00003910
00003920

, ) : '/ ' 7')

COYM
CC

COYL,
CC,
CC"

COXM,
CCT
OOR ,

(LAST COMMAND MUST RESET SIF)
SIP .TRUE.
KLX • 0
KLY 0
KXC 0
KYC • 0
NC C
CALL PUSH(HD)
CALL PUSH{HG)
CALL PUSH(HR)
CALL PUSH{HHTC(l)
CALL PUSH(HO)

CALL PUSH(HL)
CALL PUSH(H ..... )
CALL PUSH(HHP (1)
CALL PUSH(HHZ"4( 1)
HCMD • HC
GC TO 1700

CONTINUE
FORMAT(' LOAD FILE UNIT (',

WRITE(LUP, 2721) l!.lL, LUM
CAlL GETI(LU. LUL, LUM)
IF(EERRJ GO TO 8120
READ (LU) i. IX, IV, 10
IF( I .NE.""HCOM

.OR. IX.NE.Ml(COM

.OR. IY.NE.MRCOM

.OR, IO.NE.MO
) GO TO 8120

READ (lUJ HHCOM
READ (LUJ KKCOM, KKOX, KKOM
READ (LU) RRCOM
RHO (LU) COXL,

CC,
CCC

ENDFILE LU
SIp •. FALSE.
GO TO 1500

CONTINUE
FORNAT( I' 1

/ :2 TO
/' 3 TO
/ ' -1 TO
/ ' ,?,)

IF(BOP) WRITE(LUP, 2701)
CALL GETI(ICMD, -1, 3)
IF(BERR) GO TO 8110
IF(ICMD,EO. 0) GO TO 8110
IF{ICMo.EO. 1) GO TO 2710
IF{ICMo.EO. 2) GO TO 2720
IF{ICMo.EO. 3) HCMo • H!R
IF(ICMo.EO.-1) HCMo • HO
CALL PUSH(HI)
GO TO 1700

•
•
•

•

•

•

C
2730
2731

c
C

2710

C
2720
2721

C
2700
2701



C
2800

C
C

2810
2811

C
2820
2821

C
300c
3001

C
3010

3011

C
30:20
3021

C
3030

•
•

IF (BERR) GO TO 8120 00003930
LUR • LU 00003940
GO TO 1500 00003950
-------------------------------- L-----------------------------000039£0
CALL PUSH( HL Y ) 00003970
GO TO 2810 00003980
--------.----------------------- LX ----------------------------00003990
CONTINUE 00004000

FORMAT(' GRID MAP X LOCATIONS (',21.4,'),' 00004010
/ ' MINIMUM, (MAXIMUM), (INTERVAL):' 00004020
/ ' ?) 00004030

IF(BOP) WRITE(LUP, 2611) HHXC(G). HHXC(7) 00004040
READ (LUll:, 1023) XGL, XGM, XGr 00004050
IF(BOE) WRIiE{LUE, 1033) XGL, XGM, XGI 00004060
KLX • 0 00004070
IF(XGM.LE.XGL .AND. XGI.LE.O.O) GO TO 81:20 00004080
KLX • 1 00004090
GO TO 1500 00004100
-------------------------------- LV ----------------------------00004110
CONTINUE 00004120

FORMAT(' GRID MAP Y LOCATIONS (',2A4,'),' 00004130
/ ' MINIMUM, MAXIMUr~. (INTERVAL):' 00004140
/ ' 7') 00004150

IF(BOP) WRITE(LUP, 2821) HHYC(6). HHYC(7) 00004160
READ (LUR, 1023) YGL, Y:iM, YGI 00004170
IF(60E) WRITE(LUE, 1033) YGL, YGM, YGI 00004180
KLY • 1 00004190
GO TO 1500 00004200
-------------------------------- 0 -----------------------------00004210
CONTINUE 00004220

FORMAT(' 1 TO DUMP ALL PARAMETERS TO DISK (DO),' 00004230
/ 2 TO SET LOCATION FOR wRITING RESULTS (OW),' 00004240
/ 3 TO SET PROMPTING (OP),' 00004250
/ ' 4 TO SET ECHO (DE),' 00004260
/ ' 5 TO SET TRACE (oT),' 00004270
/ ' 7') 00004280

IF(80P) WRlTE(LU?, 3001) 00004290
CALL GETI(ICMO, 1, 5) 00004300
IF(BERR) GO TO 8110 00004310
GO TO (3010, 3020, 3030. 3040, 3050), ICMO 00004320

-------------------------------- 00 ----------------------------00004330
CONTINUE 00004340
IF(6IP) GO TO 8110 00004350

Fm~MAT(' QUMP FIL:: UNIT (', 13, ' TO'. 13, 'J:'/ ' 7') 00004360
WRHE(LU?, 3011) LUL. LUM 00004370
CALL GETI(LU, LUL, LUM) 00004380
IF(8ERR) GO TO 8120 00004390
WRITE(LU) MHCOM. MKCOM, MRCOM, MO oo004~00

WRITE(lU) HHCOM 00004410
WRITE(LU) KKCOM, K:<OX, KKOM 00004420
WR! TE (LU) RRCOM 00004430
WRITE(LU) OQXL. OOXM, OOYl. OOYM 00004440

OO.c. OOT OOV 00 00004450
OOC 0001, OC!M 00004460

ENOFIlE lU 00004470
GO TO 1500 00004480

-------------------------------- OW ----------------------------00004490
CONTINUE 00004500

FORMAT(' , TO' 13, 'TO SET RESULTS UNIT:'/' 7') 00004510
IF{BOP) WRITE(LUP. 3021) LUM 00004520
CALL GET! (lU, " lU,",) 00004530
IF{BERR) GO TO 8120 00004540
lUW • lU 00004550
GO TO 1500 00004560
-------------------------------- OP ----------------------------00004570
CONTINU;: 00004580



UNIT: 'I ' 1')

00004590
00004600
00004610
00004620
00004630
00004640
00004650
00004660
00004670

DE ----------------------------00004680
00004690
00004700
00004710
00004720
00004730
00004740
00004750
00004760
00004770
00004780

OT ----------------------------00004790
00004800
000048\0
00004820
00004830
0000'::840
00004850
00004860
00004870
00004880
00004890
00004900

P -----------------------------00004910
00004920
00004930
OC0049':0
00004950
00004960

UNIT:'I' 7')

CALL GETR(HHP . XC .. TRUE.)
IF(BERR) GO TO 8120
IF(XC.GT.~.) GO TO 8120
P • XC
GO TO 1500

CONTINUE
FORMAT{' -1 FOR NO ECHO,'

I' 0 FOR ECHO.'
I' 1 TO' 13, , TO SET ECHO

IF(80P) WRITE(LUP, 3041) LUM
CALL GETI (LU. -1, LUIol)
IF(BERR) GO TO 8120
BOI:: • LU.GE.O
IF(LU.GT.O) LUE • LU
GO TO 1500

CONTINUE
FORMAT(' • FOR TRACE. - FOR NO TRACE:'

... I' 1 FOR COMMAND TRACE,'
• I' 2 FOR STACK TRACE,'
... I' 5 FOR CALCULATION TRACE: 'I ' 7')

IF(BOP) WRITE(LUP, 3051)
CALL GETI{ICMD, -MST. MBTl
IF(BERR) GO TO 8120
LU • UBS{ICMO)
IF(LU.NE. 0) BBT(LU) • ICMD.GT.O
GO TO 1500

3031 FORMAT{' -1 FOR NO PROMPTING,'
• I' 0 FOR PROMPTING.'
... I' 1 TO' 13, . TO SET PROMPTING

IF(BOP) WRITE(LUP. 3031) LUM
CALL GETI{LU. -1, LUM)
IF(BERR) GO TO B120
BOP· LU.GE.O
IF(LU.GT.O) LUP • LU
GO TO 1500

C
3050
3051

C
3040
3041

•••••••••••••••••••••••••••••••• a •••••••••••••••••••••••••••••00004970

, '?')

00004980
00004990
0OOO50QO
00005010
00005020
00005030
00005040
00005050
00005060
00005070
00005080
00005090
00005100
OOOC5110
00005120
00005130
00005140
00005150
00005160
00005170

------------------------00005180
00005190
00005200

-------------------------00005210
00005220
00005230
00005240

REDUCE

POINT
3799
Y LOCATION (', 2A4. '):'1
3531) HHCL(6), HHQL(7)

NO • MAXO(NO .. tCMD, 0)
GO TO 3510

CONTINUE
FORMAT(' CURRENiLY USING', 14. ' OF'. 14. ' TIME STEPS.'

I' 0 TO END SOURCE INFORMATION,'
I' 1 TO ADO i=>OINT SOURCE.'
I' 2 TO ADD NON-POINT SOUR:E.'
I' -N TO OELI::TE LAST N TIME STI::PS:'
I' ?')

FORMAT(' ..... BEGIN SOUI<CE INFOrlMATION ..... ,)
FOrlMAT{' •••• END SOURCE INFORMATION •••• ,)

IrJRITE{LUi=>. 3512)
IF(BOi=» WRITE(LUP. 3511) NO. MO
CALL GETI(ICMO. o. 0)
IF(ICMO.LT.O) GO TO 3520
IF('ICMO.EO.q GO TO 3530
IF(ICMD.EQ.2) GO TO 3540
IF(NO .LE.O) GO TO 3790
IF(ICMO.EO.O} GO TO 3515
GO TO 3790
WRITE(LUP. 3513)
GO TO 1500

IF(NO.GE.MO) GO TO
FORMAT(' X LOCATION,

IF(60P) WRITE(LUP.

C
3500
3511

•
•

•
3512
3513

3510

C
3520

C
3530
3531

3515



oo5250סס

oo5260סס

oo5270סס

oo5280סס

oo5290סס

oo5300סס

oo5310סס

oo5320סס

oo5330סס---------------------

oo5340סס

oo5350סס

oo5360סס

oo5370סס

oo5380סס

oo5390סס

oo5400סס

oo5410סס

oo5420סס

oo5430סס

oo5440סס

oo5450סס

oo5460סס

RATE oo5470סס-----------------

oo5460סס

oo5490סס

OOOC5500
oo5510סס

oo5520סס

oo5530סס

00005540
oo5550סס

oo5560סס

oo5570סס

oo5580סס

00005590
oo5600סס

OOC056 10
00005620
oo5630סס

oo56..:0סס

oo5650סס

oo5660סס

oo5670סס

oo5680סס

00005690
00005700
oo5710סס

00005720
oo5730סס

oo5740סס

oo5750סס

oo5760סס

oo5770סס

oo5780סס

oo5790סס

oo5800סס

oo5810סס

oo5820סס

00005830
oo5840סס

oo5850סס

oo5860סס

oo5870סס

oo5880סס

oo5890סס

oo5900סס

·). .·) ..·) ..·). .
, ) , .·) : .

2A4.
2A4.
2A4.
2A4.
2A4.
2A4,

NON-POINT

( ..
( ..
( ..
( ..
( ..
( ..

0"

HHOR(7)
HHOC(7)
HHQC(7)

(CONCENTRATION):' / ' 1')

(CONCENTRATION):'/ ' 1')

• CM'"UQM/{OC"UQC
TO 3715

·ueR)
"Uov)

MASS FLOW RATE
NASS/AREA RATE
VOLUME FLOW RATE
AND CONCENTRATION
VOLUME/AREA RATE
AND CONCENTRATION

4 FOR

REAO (LUR, 1023) OXL. OYL
IF(BOE) WRITE(LUE. t033) OXL.
CALL GETR{HHOA. OA .. FALSE.)
IF(OA.LT.O.) GO TO 3790
KOX - 1
OXM • OXL
OYM • OYL
GO TO 3600

IF(NO.GE.MO) GO TO 3799
FORMAT(' X LOCATION MINIMUM, MAXIMUM ('. 2A4. '):' / • ?)

IF{BOP) ~RITE(LUP. 3541) HHQL(6) , HHOL(7)
READ (LUR. 1023) OXL. aXM
IF(BOE) WIHTE(LUE, 1033) OXL. OX,",
IF(OXM.LE.QXL) GO TO 3790

FORMAT(' Y LOCATION MINIMUM, MAXIMUM (', 2A4, 'J,'/ ' 7')
IF(BOP) WRIH(LUP, 3542) HHOL(6), HHOL(7)
READ (LUR, 1023) OYl. QVM
IF(BOE) WRITE{LUE, 1033) DVM. QVM
IF(OYM.LE.QVL) GO TO 3790
KQX • 2
OA • (OX'" - QXL)-(OYM - QYL)·UQL·UCL!UQA
-------------------------------- TIME AND
CONTINUE

FORMAT(' 1 FOR
I 2 FOR
I 3 FOR
I
I
I
/ 7' )

IF(BOP) WRITE(LUP, 3601)
HHOM(G}, HHO"'(7). HHOR{G),

• 1-11-100(6), 1-11-100(7), HHQC(6),
. HHQV(G), HHQV(7), HHQC(G),
CAL.L GETI(KOM. 1. 4)
IF(SERR) GO TO 3790
OTO • -1:'20
OAU OA-UOA
OV • 0.0
a • 0.0
DC • 0.0
Oil • 0.0
CONTINUE
GO TO (3710, 3720, 3730, 3740), KQM
CONTINUE

FORMAT(' TIME, MASS FLOW RATE,
IF{BOP) WRIiE{LUP. 3711)
READ (LUR, 1023) OT, OM, OC
IF{BOE) WRITE{LUE. 1033) OT, OM, OC
o • 0
IF(OC.GT .0.0) 0
IF(OA.LE 0.0) GC
Oil • QM-UOM/(OAU
OV • 0 /IOAU
o - 0 /UCO
GD TO 3760
CONTINUE
IF(OA.LE.O.O) GO TO 3790

FORMAT(' TIME. MASS/AREA RATE,
IF{BO?) WRITE(LUP, 3721)
REAO (LUR, 1023) OT, OR. OC
IF(BDE) WRITE(LUE. 1033) OT. OR, OC
OM - OIl·UOIl-OAU
IFIOC.LE,O.O) GO TO 3725
o • OM /(OC·UOC"UOO)

3715

3720

3542

3700

3710
3711

3721

c

C
3600
3601

C
3540
3541



, ?')

00005910
00005920
oo5930סס

00005940
oo5950סס

oo5960סס

00005970
oo5980סס

oo5990סס

oo6000סס

oo6010סס

00006020
00006030
oo6040סס

00006050
oo6060סס

00006070
0000..080
00006090
oo6100סס

00006110
00006120
00006130
c0006140
oo6150סס

oo6160סס

00006170
00006180
00006190
00006200
oo6210סס

00006220
oo6230סס

oo6240סס

oo6250סס

oo6260סס

00006270
OOC062ao
00006290
oo6300סס

00006310
00006320
00006330
oo6340סס

oo6350סס

oo6360סס

00006370
00006380
00006390
00006400
oo64110סס

oo6420סס

------------------------00006430
00006440
000064150
00006460

EI<RORS

TO "'AIN SOURCE MWU;')

RATE. CONCENTRATION,'/ ' ,')

·UOV)

WRIi=.(LUP. 1081)
IF(BATCH) GO TO 1400
GO TO 3510

QV • a ·UOO/(OAU
GO TO 3750
o • o.
ov • O.
GO TO 3750
CONTINUE

FORMAT(' TIME, VOLUME FLOW RATE. CONCENTRATION;'/
IF(BOP) WRITE(LUP. 3731)
READ (LUR, 1023) OT, o. DC
IF(SOE) WRITE(LWE, 1033) OT, O. DC
OM • 0 ·WOO·OC·WOC
IF{OA.LE.O.ol GO TO 3750
OR • OM /(OAU "WOR)
QV • 0 -UOO/(OAU ·WQV)
GO TO 3750
CONTINUE
IF{OA.Lf.O.OJ GO TO 3790

FORMAT(' TIME. VOLUME/AREA
IF{80P) 'oiRIH(t..UP. 3741)
READ (LUR, 1023) OT, OV. DC
IF{BOE) WRITf(LUE. 1033) OT, av, DC
o "QV-UOV"QAU fUOO
OR " DV-UQV"OC·UQC
OM " OR "CAW
OR • OR/UOR
CONTINUE
OM " OM/waM
:ONTINUE
IF(OT,LE.QTO) GO TO 3510
IF{OM.LT.O.) GO TO 3790
IF(CC.LT.O.) GO TO 3790
IF(NO.GE.MO) GO TO 3790
NO-NO'" 1
KKQX (NO) KDX
KKOM( NO) KQM
QDXL.(NQ) " ext..
OOXM( NO) QXM
COYL(NO) " aVL
00' M{ NO) OVM
OOT (NO) • OT
OOA (NO) OA
OOV (NO) • OV
00 (NO) 0
OOC (NO) OC
OOR (NO) OR
OOM (NO) • OM
OTO • or
KOX • ISIGN(KOX, -I)
ICMO • MIN1(OTO. 0.0)

FORMAT( lX. 'ENTER'. IS. ' TO RETURN
IF(BOP) IrI'RIT!::(LUP, 3711) lCMO
GO TO 3700

n40

3741

3725

3771

3750

3760

3730
3731

c

C
3790
3799

................................ oE ····························00006470
.TRUE.)

SUBAREAS PER SOURCE:'

C
3810

C
3820
3821

CALL CETR{HHOE. OE.
IF(BERR) GO TO 8120
GO TO 1500

CONTINUE
FOR~AT(' MAXIMUM NUMBER OF

/ ' 7')
IF(BOP) WRITE(LUP, 3821)
CALL GETI(ICMO. 0, 0)

00006480
oo6490סס

00006500
ON oo6510סס----------------------------

oo6520סס

oo6530סס

00006540
oo6550סס

00006560



MASS
FLO.... RATE'

oo6610סס

oo6620סס

00006630
oo6640סס

oo6650סס

oo6660סס

oo6670סס

oo6680סס

oo6690סס

oo6700סס

00006710
00006720
oo6730סס

00006740
oo6750סס

00006760
oo6770סס

oo6780סס

00006790
oo6800סס

00006810
00006820
00006830
oo6840סס

oo6850סס

oo6860סס

00006870
00006880
00006890
00006900
00006910
00006920
oo6930סס

00006940
oo6950סס

------------------------0000€960
00006970
00006980
oo6990סס

START
TIME

ERRORS

oo6570סס

00006580
oo6590סס

OM oo6600סס····························

OOVL(IO), OOT(IO), OOM(lO)

TO CHANGE FLOW RAT:;'

HHOL(7), HHOL(6), HHOL(7)
HHOT(7), HHOM(6). HHOM(7)

x V
LOCATION LOCA~ION

(', 2A4, ') ')
I4, IX, 4G13.6)

ItIRlTE(LUP, 1081)
IF(BATCH) GO TO 1400
GO TO 3920

IF(ICMD.LE.O) GO TO 8120
NON· ICMO
GO TO 1500

3950

3930

C
3990

c

C ••••••••••••••••••••••••••••••••
3900 CONTINUE

C3901 FORMAT(

C .'
C +/' LINE
C ./ 6X, 4('
C3902 FORMAT(lX.
C LU • LUW
C IF( .NOT. BOP) GO TO 3920
C LU • LUP
C3910 WIUTE(LU, 3901) HHOL(6),
C + , HHOT(6),
C D03919IO.\,NO
C WRlTE(LU, 3902) 10, OOXL{IO),
C3919 CONTINUE

3920 CONTINUE
3921 FORMAT(' -1 TO LIST "'LO..... RATES,'

+ /' 0 TO END OM,'
• /' TIME STEP (LINE) NUMBER
+ / ' 7')

IF(BOP) WRITE(LUP. 3921)
CALL GETI(ICMD, -1, NO)
IF(BERR) GO TO 3990
IF(ICMD) 3910. 1500. 3950
IF(ICMD) 3930, 1:00. 3950
CALL PUSH{HCMD)
HCMO • H9IO
GO TO 1700
CALL GETR(HHOM, OM .. FALSE.
!F(OM.LT.O.) GO TO 3990
KKOM(ICMO) 1
00101 (ICMO) • OM
OaR (ICMO) O.
00 (ICMO). O.
oov (lCMO) O.
GO TO 3920

•••••••••••••••••••••••••••••••• R •••••••••••••••••••••• •• • oo7050סס••••
CONTINUE 00007060

FORMAT(' GRID MAP SCALE PARAMETERS; 00007070
/ 1 TO SET CONCENTRATION/STEADY STATE SCALE (SC).' 00007080
/ 2 TO SET UNE SIZE (SL).' 00007090
/ 3 TO SET NODES PER LINE (SN),' oo7\00סס

/ 4 TO SET X SPACING (SXI.' 00007110
/ 5 TO SET Y SPACING (SY):' OO7",20סס

/ 7') oo7\30סס

IF(BOP) WRITE(LUP, 4201) oo7140סס

CA~L GETI(ICMD, 1. 5) 000071;;0
IF(SERR) GO TO 8110 oo7160סס

GO TO (4210, 4220, 4230, 4240, 4250), ICMO 00007\70
-------------------------------- SC ----------------------------00007180
CONTINUE oo7190סס

FORMAT(' GRID MAP MULTIPLIER:'/ ' 7') 00007200
IF(BOP) WRIiE(LUP. 42'1) oo7210סס

READ (LUI<, 1023) XC oo7220סס

c
"00
.J201

C
4210
4211

•

•

................................
:::ALL GETR(I-'HRR, XC, .FALSE.
IF(XC.LT.1.0) GO TO 8120
01 • xc
GO TO 1500

R ·····························00007000
00007010
00007020
oo7030סס

00007040



IF(SOE) WRITE(LUE, 1033) XC
IF(XC.LE.O.O) GO TO 8120
SC • 1.o/Xe
GO TO 1500

CONTINUE
FORMAT(' -1 i'"OR STEADY STATE.')

IF(BOP) WRITE(lUP. 4301)
CAll GETR(HHTC, TC .. FAlSE.)
SIP· . FALSE.
GO TO 1500

(\ TO 4 LiNES/NODE):'/ ' 1')

LINE (0 FOR FULL UNE),'/ ' 7')

00007230
00007240
00007250
00007260

SL ----------------------------00007270
00007280
00007290
00007300
00007310
00007320
00007330
00007340

SN ----------------------------00007350
00007360
00007370
00007380
00007390
00007400

sx ----------------------------00007410
000074:20
00007430
00007440
00007450
00007460
00007470
00007480

SY ----------------------------00007490
00007500
00007510
00007520
00007530
00007540
00007550
00007560

T -----------------------------00007570
00007580
00007590
00007600
OOC07610
00007620
00007630

(40-:255 CHARACTERS/LINE); '/ ' 7')

(3 TO 6 CHA~ACTERS/NODE); '/ ' 7')

CONTINUE
FORMAT(' GR!D MAP LINE SIZE

IF (BOP) WIHTE (LUP. 4221)
CALL GETI(ICMC. 40, 255)
iF(BERR) GO TO 8120
NSL • leMO
GO TO 1500

CONTINUE
FORMAT{' GRID MAP X SPACING

IF(BOP) WRITE(LUP. 4241)
CALL GETI(ICMD, 3, 6)
IF(BERR) GO TO 8120
NSX • ICMD
GO TO 1500

CONTINUE
FORMAT(' GRID MAP V SPACING

IF(SOP) WRITE(LUP, 4251)
CALL GETI(ICMO, I. 4)
IF(BERR) GO TO 8120
NSY • ICMO
GO TO 1500

CONTINUE
FORMAT(' GRID MAP NODES PER

IF(BDP) WRITE(LUP. 4231)
CALL GETI{NSN, o. 0)
GO TO 1500

C
4250
4251

C
4220
4221

C
4230
4231

C
4:240
4241

C
4300
4301

•••••••••••••••••••••••••••••••• 7: ••• • •••• • •• • ••••• • •••••• ····00007640

4.:25

4426
4429

4448

4449

4465

CAll GETR(HHTE, XC, .TRUE.)
IF(BERR) GO TO 8\20
H(XC .GT. 100.) GO TO 8120
KTE • 1
YC • XC/50
PO • O.
P2 " PO
r=(ERFC(PO) - ye) 4425. 4480. 4426
PO • -1.
GO TO 4429
PO • 1.

:ONTINUE
00 4448 I • \. NEXP

IF«(EI'I:FC(=>O) - VC)-PO) 44':9. 4480, 4445
P2 • PO
~O • PO • 2.
CONTINUE
GO TO a120
PI • AMIN1(PO.P2)
P2 • AMAX1(PO,P2)
004468 I • 1, NACC

PO • (PI + P2)/2.0
IF(ERFC(PO) - VC) 4465, 4480, 4460
P2 • PO

00007650
00007660
OO~7670

00007680
000076500
00007700
00007710
00007720
00007'730
00007740
00007750
00007760
00007770
00007780
00007790
00007800
OC007810
00007820
00007830
00007840
00007850
00007860
00007870
00007880



4466
4.167
4468

4480

C
4500

C
4600

C
4610

C
4620

C
4700

GO TO 4467
Pl • PO
CONTINUE
CONTINUE

PO • (Pl ... P2)/2.0
C.ONTINUE
TE • XC
TPHI • PO
GO TO 1500••.•...•.........••......•.•.•.•

CALL GETR(HHVV. V .. TRUE.)
IF(BERR) GO TO 8120
GO TO 1500

CALL PUSH(HHYC(l»
HeMO • HHXC{ 1)
GO TO 1700

CONTINUE
CALL GETR(HHXC. X9C .. FALSE.)
KXC • 1
GO TO 1500

CONTINUE
CALL G;:TR(HHYC. Y9C, .FALSE.)
KYC • 1
GO TO 1500

CALL GETR(HHZM. ZM•. TRU~.)

IF(BERR) GO TO 8120
GO TO 1500

00007890
00007900
00007910
00007920
00007930
00007940
00007950
00007960
00007970

V •• • •••••• • •••••••••••••••••••00007980
00007990
00008000
00008010

XV ----------------------------00008020
00008030
OC008040
00008050

X -----------------------------00008060
00008070
00008080
00008090
00008100

y -----------------------------00008110
00008120
00008130
00008140
00008150

ZM ----------------------------00008\60
00008170
00008180
00008190

C
500'

C
5100
5101
5102

5110

C
5200

C
5210

•••••••••••••••••••••••••••••••• OUT~UT COMMANDS ···············00008200
FORMAT(' SAM~LE TIME • STEADY STATE') 00006210

-------------------------------- .C ----------------------------00008220
CONTINUE 00008230

FORMAT(18X. ' +-'. G9.3. lX. 2A4) 00008240
FORMAT(' SAMPLE LOCATION WITHIN SOURCE.') 00008250

IF(KXC.NE.O .AND. KYC.NE.O) GO -0 5110 00008260
IF(BATCH) GO TO 8120 0000£270
CALL ~USH(HH9C ( 1 ) ) 00008280
IF(KYC.EO.O) CALL PUSH(HHYC(1» 00008290
IF(KXC.EO.O) CALL ~USH(HHXC(1» 00008300
GO TO 1500 00008310
CONTINUE 000083:20
CA~L SETU~ 00008330
XC • X9C O~008340

YC • Y9C 00008350
8 • TC.GE.O.O 00008360
!F(B) CALL PUTR(HHTC. TC) 00008370
IF(.NOT.e) WRITE(~UW. 500n 00008380
CA~~ PUTR(HHXC, XC) 00008390
CAL~ PUTR(HHYC. ye) 00008400
CAL~ e~LC 00008410
IF( .NOT.SERR) CALL PUTR(HH9C. C ) 000~8420

IF(eE.GT 0.0) WRITE(LUW. 5101) CE . HH9C(6). HH9C(7) 00008430
IF(SERR ) WRIH(LUW. 5102) 00006440
WRlTE(LUW. 1001) 00008450
GO TO 1500 00008460
-------------------------------- .0 ----------------------------00008470
CALL PUSH(H90Q) 00008480
HCMD • H90P 00008490
GO TO 1700 00008500
-------------------------------- .OC ---------------------------000085\0
CALL PUSH( HH9C ( 1) ) 00008520
HCMO • 1'190 00008530
GO TO 1700 00008540



HHOO( 7)
I'iHOM(7 )

HHOl (7)
HHOU 7)

PUTR(HHGT. GT)

(IOl
(10 )

G13.6. lX, 2A4
G13.6. lX, 2A4

G13.6, lX, 2A4)

HHOO(6) •
HHQM(6).

HHOL(6) .
HHOL(6) .

00
00101

OX)
OY)

AXl
AY)
0')
OM)

TO
TO

(IO).
(IO) .

.OG ---------------------------00008550
00008560
00008570
00008580

.OP, .IP ----------------------00008590
00006600
00008610
00008620
00008630
00008640
00008650
00008660
00008670
00008680
00008690
00008700
00008710
00008720
00008730
00008740
00006750
00008760
00008770
00008780
00008790
00008800
00008810
00008620
00008830
00008840
00008850
00008860

.00 ---------------------------00008870
00008880
00008890
00008900
00008910
00008920
00008930
00008940
00008950
00008960
00008970
00008980
00008990
00009000
00009010
00009020
00009030
00009040
00009050
00009060
00009070
00009080
00009090
00009100
00009110
00009120
00009130
00009140
00009150
00009160

.FF----------------------------ooOO9170
00009180
00009190
00009200

HHOV(7),
HHOR(7),

OOXM(JO) .
OOYM( 10).

VOLUME
MASS FLOW
FLOW lUTE
RATE

G13.6,

G13.6,
G13.6 .

PUTR(HHOX.
PUTR (HHDY ,
PUTR (HHAX,
PUTR (HHA Y ,
PUTR(HHDR,
PUTR(HHDM,

.'.'

.'

5301 )

CONTINUE
WRITE(LUW, 1001)
GO TO 1500

CALL PUSH{H9G)
HCMD - H9D
GO TO 1700

CONTINUE
FORMAT{' MAXIMUM DIVISION-', 19)

S - HCMO.EQ.H9DP
IF(S) CALL SETUP
CALL PUTH(HHC1, LUW)
CALL PUTH(HHC2, LUW)
CALL PUTH(HHC3, LUW)
WRITE(LUW, 1001)
CALL PUTR(HHZM, ZM)
CALL PUTR(HHP , P )
CALL PUTR(HHVV. V )
WRITE(LUW. 1001)
IF(8 .OR. KOX.EO.l CALL
IF(S .OR. KOY.EO.l CALL
IF(S .OR. KOX.EO.2 CALL
IF(S .OR. KOY.EO.2 CALL
IF(S .OR. KDY.EO.3 ) CALL
IF(S .OR. OM.GT.O.O) CALL
WRITE(LUW, 1001)
CALL PUTR(HHRR, R )
IF(S .OR. KG .EO.l ) CALL PUTR(HHGG. G )
IF(S .OR. KG .EO.2 ) CALL PUTR(HHGl. Gl)
IF( (8 .OR. KG .EO.3) .ANO. Gl.GT.C.O) CALL
WRITE(LUW, 1001)
IF(S) CALL PUTR(HHQE, OE)
IF(S) WRITE{LUW, 5251) NON
GO TO 1500

CONTINUE
FORMAT(' 1')

..RITE{LUW,

5280

5272

5.275

5289

5271

C
5220

C
5260 CONTINUE
5261 FORMAT(

+ /' x. Y LOCATION
5262 FORMAT(

+ /' X LOCATION
+ /' Y LOCATION

5:265 FORMAT(
+' START VOLUME/
• SOURCE MASS/AREA
+/' TIME AREA RATE

• CONCENTR. RATE
./lX, Gt' (', 2A4, 'J 'J

5266 FORMAT( lX, 6G13.6J
DO 5289 10 • 1. NO

IF(KKQX(IO)-l) 5280. 5:271, 5272
WRITE(LUIrrI, 5261) OQXL(IO). OOYUtO). HHOL(6). Hf-lOL(7)
GO TO 5275
...... RITE(LUW. 5:262) OOXL(IO),

, CCYL(IO).
CALL PUTR(HHOA, aOA(IO) )
WI<: ITf (LUW, 5265)

HHOT(5), HHOT(7), HHDV(6),
, HHQC(6), HHCC(7), 1'11'101<:(6),

CONTINUE
WRITE(LUW, 5266) OaT (IO). oov

ooe (10), OOR

C
5250
5251

C
5300
5301



GO TO 1500 oo9210סס

NXL • MINO( (NSl - 5)/NSX, "J)
NX • NSN
IF(NX.lE.O) NX • NXL
XI • XGI
IF(XGM.LE.XGl) GO TO 5425

IF(XI .GT .0.) NX . (XGM - XGL)/XI • , .0
IF(XI .lE-O.) XI . (XGM - XGl)/(NX "5425 CONTINUE

K • AlOG10(AMAX1(ABS(XGl). ASS(XGL ... X,""FlOAT{NX) ) ) )

I • 0
IF(K.GT.NSX-2) I K (NSX - 2)
IF(K.lT.l ) I • K - 3
XS · 10.0·"1

C

oo9230סס

oo9240סס

oo9250סס

oo9260סס

00009270
00009280
oo9290סס

oo9300סס

oo9310סס

00009320
00009330
oo9340סס

oo9350סס

oo9360סס

oo9370סס

00009380
00009390
00009400
00009410
oo9420סס

oo9430סס

oo9440סס

oo9450סס

oo9460סס

oo9470סס

oo9480סס

00009490
oo9500סס

oo9510סס

oo9520סס

00009530
00009540
oo9550סס

00009560
oo9570סס

00009580
OO9590סס

oo9600סס

oo9610סס

00009620
00009630
00009640
00009650
00009660
00009670
oo9680סס

00009690
00009700
oo9710סס

00009720
oo9730סס

oo9740סס

00009750
oo9760סס

oo9770סס

oo9780סס

00009790
oo9800סס

oo9810סס

oo9820סס

oo9830סס

oo9840סס

00009850
oo9860סס

( , . G13. 6. -X. 20.4_ .) .
( .. G13. 6. -X. 2.44_ ' ) ,
( , . G13. 6. -X, 2.0.4_ .) .
( .. G" 6 . lX. 2.0.4. .) .
( .. G13. 6. lX. 2.0.4, , ) ,
( .. G13. 6. lX. 2.0.4. .) .

Y' • 30I3)
Y' 30I4 )
Y' • 30IS)
Y' • 30Ie)

TC)
5001 )

3
3

X' /'
X' /'

X' /'
X' /'

5458

SCALE
SCALE
SCALE

VI • VGI
IF(YI.lE.O.O) YI .. XI
NY· MAX1( (YGM - YGl)/VI. 0.0) .. 1
K ALOG10(AMAX1(ABS(YGl), ABS(YGl .... YI*FlOAT{Ny) ) ) )
I 0
IF(K,GT .3) I K
IF(K.lT.1) I • K
YS 10.0"·I

CONTINUE
IF(KlX.NE.O ,ANO. KlV.NE.O) GO TO 5410
IF(6ATCH} GO TO 8120
CAll PU$H{H9G)
IF(KlV.EO.O) CAll PUSH(HlY)
IF{KlX.EO.O) CAll PUSH(HlX)
GO TO 1500
CONTINUE
CAl.l SETUP

................................

•

•

54!:'8

CM • 10,~"·(NSX - I)
XL XGL
NXl • MINO{NX, NXL)
XC • XL
005449 IX • 1, NX1

JJ(IX) .. XC/XS
XC .. XC .. XI

5449 CONTINUE
5451 FORMAT(' X SCALE

/ ' Y SCALE
/ ' CONCENTRATION
/ )

5452 FORMAT(' X
/ ' Y
/ . T
/ )

5453 FORMAT('
5454 FORMAT('
5<:55 "ORMA T( ,
5456 FORMAT('

I"(6T$S) GO TO
9 • TC.GE.O.O
rF(B) CALL PUTR(HHTC,
IF( .NOT .S} WRITE(LUW,
WRITE(LUW, 5451)

XS, HHXC(e), HHXC(7)
... , YS, HHYC(e), HI-'YC(7)

. SC, HH9C(e), HH9C(7)
GO TO 5459

CALl. PUTR(HHTE, TE)
WRITE(LUW. S452}

5440

C
",00

C

5410

C



NX 1 )
NX 1 )
NX 1)
NX1)

NX1)
NX 1)
NX 1)
NX1)

(,Jv(IX). IX'" 1.
(,Jv(IX), IX 1,
(,JV(IX), IX • 1.
(,J,J(Ix), IX 1,

00009870
00009880
00009890
00009900
00009910
000099:20
00009930
00009940
00009950
00009960
00009970
00009980
00009990
00010:>00
00010010
00010020
00010030
00010040
00010050
00010060
00010070
00010080
00010090
00010100
00010110
00010120
00010130
00010140
00010150
00010160
00010170
00010180
00010190
00010200
00010210
000102:20
00010:230
00010:240
00010250
00010260
00010270
00010280
00010290
00010300
00010310
00010320
00010330
00010340
00010350
00010360
00010370
00010380

FORM. ') 00010390
00010400
00010410
00010420
00010430
00010440
00010450
00010460
00010470
00010480
00010490
00010500

.1 ----------------------------00010510
00010520

vY.
vY.
vY.
vY.

(.,J.J(IX). IX _ 1,
(,JvOX), IX 1,
(,J,J(Ix), IX. 1.
(,JvOX), IX 1,

5473)
5474)
5475)
5476)
1001)
100:2)
1003)

5453)
5454 )
5455)
5456)
1001 )

v - 10.0'"INT(C/( 10.0--1) )

WRITE(LUW,
WIUTE{LUW,
WRITE(LUW.
WR ITE {LUW.
WiHTE{LUW,
....RITE (LUW,
WRITE(LUW.

HHXC(7)
HHVC(7)
HHTC(7)

3013)
30r 4)
3015)
3015)

WRITE{LUW,
WRITE(LUW,
WRITE(LUW,
WRITE{LUW,
WRITE{LUW,

CALL PUSH(H9IO)

X5, HHXC(6).
YS, HHYC(S),
5C, HHTC(S),

CONTINUE
IF(NSX,EQ.3)
IF(NSX.EO.4)
IF(NSX.EQ.5)
IF(NSX.EO.6)
IF(N5Y,GT.l)
CEM • 0.0
NeE'" 0
Neill '" 0
YC • YGM
005479 Iv '" 1, NY

XC '" XL
005469 IX '" 1, NXl

CALI.. CALC
IF(C) 5465, 5462. 5461

CEM • AMAX1(CEM, 100 o·eE/C)
c '" else
tF{e.GE.CM) GO TO 5463
U '" C ... 0.5
GO TO 5467

CONTINUE
1 '" ALOG1D(C)
I '" I - (NSX - 3)
oJ '" -I
IF(I.LE.9) ..J •
NCM '" NCM ... 1
GO TO 5467

CONTINUE
oJ '" -,
NeE '" NeE ...

CONTINUE
,J,J(IX) '" oJ
xc '" xc ... XI
CONTINUE

FORMAT( lX, 15.
FORMAi(lX, 15,
FORMAT(lX. IS.
FORMAT( lX, IS.

,Jy '" YC!YS
rF(NSX.EQ.3)
:FlN$X. EO.4)
IF(NSX.EO.5)
IF(N$X. EO.6)
IF(NSY,eO.2}
!F(NSY.eO.3)
IF(N$Y.EO.4)
YC '" YC - VI
CONTINUE

FORMAT(' WORST APPROXIMATION'" +-', GS.3. '%. ')
FORMAT( lX, 15. ' LARGE VALUE(sl IN -(MAGNITUDE+EXPONENi)
FORMAT(lX. 15. ' SOURCE{S) SHOWN AS "-1".')

IF{CEM.GT.O.O) WiHTE{LUW, 5481) CEM
IF(NCM.GT.O ) \o':::lITE{LUW, 548:2) NCM
IF(NCE.GT.O ) WRITE(LU'Il', 5483) NeE
WRiTE(LVW. 1001)
XL - xc
NX-NX-NXl
IF(NX.GT.O) GO TO 5440
WRITE(LUW, 1001)

BTSS •. FALSE.
GO TO 1500

•
•
•

5461
5462

5463

5465

5479
5481
548:2
3483

5469
5473
547~

5475
5476

5467

5459

C
5500



HHOA (7)
HHOC(7)

, )

, )

, )

, )

00010530
00010540

---------------------------00010550
00010560
00010570
00010580

---------------------------00010590
00010600
00010610
00010620

---------------------------00010630
00010640
00010650
00010660
00010670
00010680
00010690
00010700
00010710
00010720
00010730
00010740
00010750
00010760
00010770
00010780
00010790
00010800
00010810
00010820
00010830
00010840
00010850
00010660
00010870
00010860
00010890
00010900
00010910
00010920
00010930
00010940
00010950
00010960
00010970
00010980
00010990
00011000
00011010
00011020
00011030
00011040
00011050
00011060
00011070
ooot 1080
00011090
0001 t 100
00011110
00011120
00011130
00011140
00011150
00011160
00011170
00011180

.IG

. Ie

.Ie

SOURCE
AREA
CONCENTR.

SOURCE
AREA
CONCENTR.
)

SOURCE
AREA
CONCENTR.

SOURCE
AREA
CONCENTR.

V
MASS
LOCATION
FLOW RATE

V
MASS/AREA
LOCATION
RATE

V
VOLUME
LOCATION
FLOW RATE

CALL PUSH(HH9C(1»
HCMO • H9I
GO TO 1700

CALL PUSH(H9G)
HCMO • H9I
GO TO 1700

HCMD • H9IP
GO TO 1700

•

•

5572

5574

CONTINUE
FORMAT( /

.' X
+. ' START
./, L.OCATION
+. TIME

5562 FORMAT( /
.' X
+ STA,,<T
./, LOCATION

. TIME
5563 FORMAT( /

.' X
• ST ART
./, LOCATION
+, TIME

5564 FORMAT( /
+' X 'I

START VOL.UME/
+/' LOCATION LOCATION
+, TIME AREA RATE

5565 FORMAT(1X, 6(' (', 2A4, ') ')
5566 FORMAT( lX, 6G13,6)

KOMO • 0
00 5589 10 • 1. NO

KOX • KKOX(IO)
KOM • KKOM(IO)
GO TO (5571, 5572, 5573, 5574), KOM

IF(KOM NE.KOMO) ....~ITE{LU ..... 5561)
H6 • HHOM(6)
H7 • HHOM(7)
o • 00101(10)
GO TO 5580
IF(KOM.NE.KOMO) WRI~E(LUW, 5562)
H6 • HHOR(6)
H7 • HHOR(7)
C • COR{I~)

GO TO 5580
IF(KOM,NE.KOMO) ....RITE(LU.... , 5563)
H6 • HHOO(6)
H7 • HHOO(7)
o • 00 (IO)
GO TO 5580
IF{KOM.NE.KOMO) WRITE(LUW, 5564)
H6 • HHOV(6)
H7 • HHOV(7)
o ·OOV(IO)
GO TO 5580

IF(KOM.NE.KOMO) WRITE{LUW. 5565)
HHOL(6). HHOL(7), HHOL(6). HHOL(7), HHOA(6),

, HHOT(6). HHOT(7), H6 , H7 , HHOC(6),
WRITE(LUW. 5566) OOXLOO), oonOo), OOA (IO)

. OOT (10). 0 , OOC (10)
IF(KOX.EO.2) WRITE(LUW, 5566) OOXM{IO), 00YM(10)
KOMO • KCM

5573

5571

C
5510

C
5520

C
5560
5561

C
5560



••••••••••••••••••••••••••••••••. T ····························00011220
IF(KTE .GT. 0 .AND. KXC .NE. 0 .AND. KVC .NE. 0) GO TO 5610 00011230
IF(BATCH) GO TO 8120 00011240
CAll PUSH(HH5!T(l» 00011250
IF(KYC .EO. 0) CALL PUSH(HHYC(l)) 00011260
IF(KXC .EO. 0) CALL PUSH(HHXC(l)) 00011270
IF(KTE .EO. 0) CALL PUSH(HHTE(l)) 00011280
GO TO 1500 00011290
CONTINUE 00011300
BTSS· .TRUE. 00011310
CALL SETUP 00011320
XC • X9C 00011330
YC • Y9C 00011340
CAll PUTR(HHTE. TE) 00011350
CALL PUTR(HHXC, XC) 00011360
CALL PUTR(HHYC. YC) 00011370
CALL CALC 00011380
CAll PUTR(HH9T, C) 00011390
WRITE(LUW, 1001) 00011400
STSS •. FALSE. 00011410
GO TO 1500 00011420

5589

e
5.00

5610

e
5620

5630

e
e

8110

e
81:!0

CONTINUE
....RITE{lUW, 1001)
GO TO 1500

..•.............................
IF(KTE .GT. 0) GO TO 5630

IF(SATCH) GO TO 8120
CALL PUSH(H9TG)
HCMD • HHTE( 1)
GO TO 1700
CONTINUE
STSS •. TRUE.
HCMO • H9G
GO TO 1700.......•......................•.

CONTINUE
....RITE(LUP. 1081)
IF(SATCH) GO TO 1400
IF(SIP) GO TO 1700
GO TO 1500

CON'rINU;;:
WRITE(LUP. 1081)
IF(BATCH) GO TO 1500
IF(SIP) GO TO 1700
GO TO 1500

00011190
00011200
00011210

00011440
00011450
00011460
00011470
00011480
00011490
00011500
00011510
00011520

ERRORS ························00011530
PARAMETER ERROR (SERIOUS) -----00011540

00011550
00011560
00011570
00011580
00011590

PARAMETER ERROR (NON-SER:OUS) -00011600
00011610
00011620
00011630
00011640
00011650

C·.····•• •••••••••••••••••••••••• END ···························00011660
~NO 00011670

C·••••• ••• • •••••••••••••••••••••• SLOCK DATA •• ··················00011680
SLaCK DATA INIi 00011690

C···························.·.·. DECLARATIONS ••• •••••••••• •• ···00011700
LOGICAL"l BERR, SA TCH, BOP 30E ,BTSS 00011710

571 8TO BT:J 8H 5T5 5T. 8-' 8Ta 00011720
LOGICAL"1 SST 8 SIP 00011730
INTEGER~4 00011740

• HHCMO 00011750
H H. H" HHAX, r'HAV 00011760
He He HHOX. H"iOV, HHDR, HHOM 00011770

• H' HF HG HHGG, HHGL, "'HGT 00011760

• HH H! HIP HlL HI R 00011790
INHGER"4 00011800

• HL HLX HLV HM 00011810
• HO HOO HOP HO' HOT HOW HHP 00011820

• HO HON HHOE. HHOL. HHOA, HHOT 00011830
• HHOM, HHOR, HHOC, HHOO, HHOV 00011840



... HR HHRR, HHRK, HHRO 00011650
INTEGER*4 00011660

... HS HSC HSl HSN HSX HSY HHTC HHTE 00011670
... HU HHU HHUL, r-tHUM, HHUT 00011880
... HV HHVV, HHVG, HHVK, HHVT 00011890
... HHVR, HHVI, HHVO, HHVU 00011900
... HXY HHXC, HHYC, HHZM, HH9C 00011910
... HH9T 00011920

INTEGER*4 00011930
... H90 H90C, H90G, H90P, H900, H9FF, H9G 00011940
... H9I H9IC, HSIG, H9IP, H9IO. H9TG 00011950
... HHC1, HHC2. HHC3 00011960

INTEGER*4 HHCOM,HCMO, H6 H7 00011970
INTEGER"4 ,;,; ,J ,JY 00011980
COMMON ICHARI 00011990

... HHCMO{30) 00012000
... H HA HAR HHAX (7) HHAY (7) 00012010
... HC HO HHOX (7) HHOV (7) HHOR (7) HHOM (7) 00012020
... HE HF HG HHGG (7) HHGL (7) HHGT (7) 00012030
... HH HI HIP HIL HIR 00012040

HL HLX HLV HM 00012050
... HD HOC HOP HOE HOT HOW HHP (7) 00012060
... HO HQN HHQE (7) HHQl (7) HHQA (7) HHQT (7) 00012070
... HHOM (7) HHQR (7) HHQC (7) HHQQ (7) HHQV (7) 00012080
... HR HHRR (7) HHRK (7) HHRO (7) 00012090
... HS HSC HSL HSN HSX HSV HHTC (7) HHTE (7) 00012100
... HU HHU (7) HHUL (7) HHUM (7) HHUT (7) 00012110
... HV HHVV (7) HHVG (7) HHVK (7) HHVT (7) 00012120
... HHVR (7) HHVI (7) HHVD (7) HHVU (7) 00012130
... HXV HHXC (7) HHYC (7) HHZM (7) HH9C (7) 00012140

HH9T (7) 00012150
... H9D H9DC, H9DG, H9DP. H9DO, H9fF. H9G 00012160
... H9l H9IC, H9IG, H9IP, H9IO, H9TG 00012170
... , HHC1 (18) HHC2 (18) HHC3 (18) 00012180

CDM~~N IBIT I 00012190
... BERR. BATCH 00012200
T BOP BeE ,BTSS 00012210
... . BT1 ,BT2 BT3 BT4 STS BT6 8T7 BT8 00012220

COMMON lINT I 00012230
LUL LUM LUR LUP LUE LU"" 00012240

... MCMO 00012250
... KCX KOY KG KLX KlV KR 00012260
... KTE KVG KVP KVR KXC KYC 00012270
T NO NON NSL NSN NSX NSY 00012280
... "10 00012290

• KKOX( 10) , KKOM( 10) 00012300
COMMON IREALI 00012310

UA UO UGL UGT ULC 00012320
UOL UOA UOT UOM UO~ UOC UOD uov 00012330

... URK URO UTC UVV UVK UVT UVI UVO UVU UZM 00012340

... U9C 00012350
AX AY C CE OX OV OR OM OXT DYT 00012360

... G Gl ::iT G2 P OE 00 00012370
R RK RP RO SC TC TO TE TPHI 00012380

... V VN VG VP VK VKN VT VTN VM 00012390
VR VI vo VU 00012400
xc X9C XGl XGM XGI XO 00012410

... YC Y9C VGl VGM VGI YO ZM 00012420
OOXL( 10) QOXM( 10) OQYL( 10) OQYM( 10) 00012430

+ DOA (10) OOT (10) OQV (10) 00 ( 10) 00012440
OOC (10) OOR (10) QOM ( 10) 00012450

C ~ CHARACTER •••••••••••••••••••• .. 00012460
DATA
DATA
DATA
CATA

HHCMD

"HHAX
HHAY

I' I
",

I'AX
/'AV

29*' 'I
HAR /' ','A ','AR

" 'X 01', 'SPER'. 'S1Vl', 'TY
','V 01', 'SPER', '$IVI', 'TY

, 1
, , 'FT
, , 'FT

'I
,1

00012470
00012480
00012490
00012500



00012510
00012520
00012530
00012540
00012550
00012560
00012570
ooo125BO
00012590
00012600
00012610
00012620
00012630
00012640
00012650
00012660
00012670
000'2680
00012690
00012700
000~2710

00012720
00012730
00012740
00012750
00012760
00012770
00012780
00012790
00012800
00012810
00012820
00012830
00012840
00012850
.)QO~ 2860
00012570
00012880
00012890
OOC12900
00012910
000'2920
00012930
00012940
00012950
00012960
00012970
OVQ12980
00012990
0:>013000
00013010
000'3020
00013030
00013040
00013050
00013060
00013070

, I
'I

'I
'I, ,,

'I
'I
'I
'I

'I
'I
'I

, I
I

'I
'j

I

'I

i'T ','
','L8M ' ,
','OAVS', ,

, , 'FT '
, 'FT

" 'FT ' ,
','MG/l '

, 'CAVS'.'
'I

, ,,'. '~EN::i', 'TH
MASS '

','TIME', '
'I
','VELD ,'CITY',' , ~T/O',' '/
','GQAO','IENT',' , '/
','PEiiM','EABI','L:TV',' ','FT/O',' '/
','TRAN ,'sMIS','SIVI',''T"V ','FT2/','0 '/
','VELO','CITV','/V W','ATER',' " '/
','INTR', INSI','C P~' RN, ,'FT;! , '/
','O;;NS','ITY ','LBM/','FT3 '/
','VISC','OsIT','v ' ','FT3/','LBM '/
, I
','X 1..0', 'CATI', 'ON
','V LO', CATI','O~ ,
','THIe', 'I<NES', '5
','CONC', 'ENTR', 'ATIO', 'N
','sTEA','OV S', TAT!;','

H90G /' 0 ' 'DC ,'.OG
/' .OP ','.00 /
/' FF '.G '/

H9IG /'.1 ' IC ':G 'I
H9TG /' IP '10 ,'.TG '/

j'e '. '0 'I
'. 'x 01', 'SPER'. 'SION'.· " 'FT2/'. '0
'. 'v 01', 'SPER', 'SION',' ','F12/', '0
','OISP','ERSI','ON R','AiIO',' "
','MOL.',' OIF','FUSI','ON ','FT2/','O

HG I'E ','F ','G 'I
','DECA','V GA','MMA " " "
','OECA', 'v LA', '/IIBOA',' ',' l/vR','
','OECA','V HA','LF-L','IFE ','VR ' ,
I'H " 'I 'I

HIR I'IP ','IL ','IR 'I
HLV HM I'L ','LX ','LV ','M
HOW I'D ','DO ','OW 'I
HOT I'OP ','DE ','OT 'I

','PORO','SITV',' " " " 'I
I'D ','ON 'I

','SOUR','Cf L','OCAT','ION ','FT " 'I
','SOUR','CE A','R!:A "','FT2 'I
','sOUR','Cf: T','IME " ','OAVs',' 'I
','MASS',' FLO','W RA','TE ','L8M/','0 'I
','MASS', '/ARE', 'A !U', 'ff ','L8/F', 'T2/0'1
','SOUR', 'CE C', 'ONCE', 'NTR.', ''''G/L' , , 'I
','VOLU','ME F','LOW ','RATE','FT3/','o '/
','VOLU', '''lElA', 'REA', 'RATE', 'FTIO',' '/
','ACCU', 'RACV',' " "/
'I
','RETA','ROAT','ION" ',' , '/
','SORP','TION',' RAT','E ','FT3/','L8M '/
','AQU!','FER ','OENS','ITV ','LBM/','FT3 'I

HsL /'5 ','SC ','SL 'I
HsV /'SX '.'SN ','SV '/

','SAMP','LE T','IME ','DAVS','
','% ST','EAOV',' sTA','T£ "

'I

HO
I'ox
/'OY
/'OR
/'DM
, HF
/'1313
f'Gl
/'GT

HI
HIL
HLX
HOD
HO'

I'.
HON

t'Ol
/'OA
/'OT
/'OM
I'OR
I'OC
/'00
1'011
I'OE
I'.
/'RI<:
/'RK
/'RD

HSC
HSN

I'T
t'TE

I'U
I'u ..
{'UN
I'UT
I'v
/'VV
/ "/G
/'VK
/'V1
/'VR
/'Yl
/'VD
j'vu
f'XY
I'x
I"
I"
I' .C
I' 

H9De
H9DO_0.
H91e
H910

DATA He
DATA. HHOX
DATA HHDY
DATA HHDll:
DATA HHO'"
DATA HE
DATA HHGG
DATA HHGL
DATA HHGT
DATA HH
DATA HI~

DATA HL
DATA HO
DATA HOP
DATA HHP
DATA HO
DATA HHOL
OATA HHOA
DATA HHOT
DATA MHOM
DATA HHOll:
OAT A HHOC
DATA HHOQ
DATA HHOV
DATA HHQE
DATA HI<:
DATA HHRll:
DA TA HHRl<
DATA HHRD
DATA HS
DATA H5X
DATA HHTC

OAT ... HHTc:
DATA HU
DATA HHUL
OA TA HH'.JM
OUA HHUT
DATA HV
DATA I-IHYV
DATA HHVG
DATA HHVI<
0#.1A HHVT
DATA HHVR
DATA HHV!
DATA HHVD
DATA HHVU
DATA HXY
DATA HHXC
DATA HHYC
DATA KHZ,",
DATA HH9C

DATA t-<H9T
DATA H90
oUA ..90P
OAU H9FF
DATA H91
OA~A HSIP

C
C

c
c
C
C
C

c

C
C
C

c •••••••••••••••••••••••••••••••• BIT ···························00013080
C -------------------------------- I/O O?TIC~S -------------------00013090

OATA OOQ131CO
BATCH / .FALSE./ 00013110

... BOP 30E ,BTSS / .TRUE. .FALSE., ,FALSE./ 00013120

... BTl BT2 BT3 BT4/ .FALSE., .FALSE., .FALSE., .~ALSE./ 00013130

... BT5 BT6 Bn BTB / .FALSE., .FALSE., .FALSE" .FALSE./ 00013140
C •••• ••••••••• ••••••••••••••••••• INTEGER ·······················00013150

C -------------------------------- I/O UNITS, DIMENSIONS ---------00013160



DATA 00013170
• LUL LUM / 3, W/ 00013180
• LUR LUP LU!: , LUW / 5, 6, 6, 6/ 00013190
• MCMO, MO / 30, 10/ 00013:200

C -------------------------------- FLAGS ANO COUNTS --------------00013:210
OATA 00013:2:20

• XDX XOY XG XLX XLY / 0, 0, 0, 0, 0/ 00013:230
• XR XTE XVG XVP XVR / 0, 0, 0, 0, 0/ 00013:240
• XXC K>C NO NON / 0, 0, 0, 100/ 00013:250
• Nse NSN NSX NSY / SO, 0, S, '/ 00013:260

C ................................ ;;!EAL ··························00013:270
C -------------------------------- UNITS, PARAMETERS -------------00013:280

DATA 00013:290
• UA UD / 1.0 1.0 / 00013300
• UGL UGT ULe / :2.737909E- 3, 365. :24:2:2 1.0 / 00013310
• UOL UOA UOT / 1.0 1,0 1.0 / 000133:20
• UO' UOR uoe / 1.0 1.0 6:2.4:2796E- 6/ 00013330
• UOO UOV / 1.0 1.0 / 00013340
• URX URD UTe / 1.0 1.0 .0 / 00013350
• UVV UVX UVT / 1.0 1.0 .0 / 00013360
• UVI UVD UVU / 1.0 1.0 .0 / 00013370
• U,M USC / 1.0 6:2.4:2796E- 6/ 00013380
• OM OE SC / 0.0 0.1 1.0 / 00013390

END 00013400
e ................................ PUSH ··························00013410

SUBROUTINE PUSH(HO) 00013.. :20
LOGICAL·1 BERR, BATCH, BOP SDE ,BTSS 00013430

• STI S" S" aT' aTS ST6 aT7 6TS 00013440
INTEGE;?"" 00013450

• HHCMD 00013460
• H HA HAR HHAX, HHAY 00013470
• HC HD HHOX, HHOY, HHOR, HHOM 00013480
• HE H' HG HHGG. HHGL, HHGT 00013490
• HH HI HIP HiL HIR 00013500

INTEGER"" 00013510
• HL HLX HLY HM 000135:20
• HD HOD HOP HOE HOT HOW HHP 00013530
• HO "ON HHOE, HHOt-. HHOA. HHOT 00013540

HHOM, HHOI'<. HHOC. HHOO. HHOV 00013550
• HR HHRR, HHRK. HHRO 000 13560

INTEGER·4 00013570
• HS Hse Hse HSN HSX HSY HHTC HHTE 00013580
• HU nHU I"IhUL, HHUM. HHUT 00013590
• HV HHVV, HHVG, HHVK, HHI!T 00013600

HHVR, HHVI, HHVD. HHVU 00013610
• HXV HHXC, HHYC. HHZM, HH9C 00013620

"H9T 00013630
INTEGER·4 000136 ..0

HSD H9DC, H9DG, H90P, H9DQ. 1-19FF, HSG 00013650
• HSI H9IC, H9IG, H9IP, H9IO. H9TG OC013660

HHC1, HHC:2, HHC3 00013670
INTEGER· .. HD HI H' 00013680
COMMON /CHAR/ 00013690

• HHCMO(30) 00013700
H HA HA' HHAX (T) HHAY (7) 00013710

• HC HO HHDX (7 ) HHOY (T) HHOR (7) HHOM (7 ) 000137:20
HE H' HG ..,HGG (7 ) HHGL (7) HHGT (7 ) 00013730

• nH HI HIP HlL HI R 00013740
• HL HLX HLY HM 00013750
• HD HOD HOP HOE HD7 HOW HHP (7) 00013760
• HO HON HHOE (7) HHOL (7) HHQA (7) HHOT (T) 00013770
• HHOM (7 ) HHOR (T) HHQC (T) HHOO (7) HHOV (7) 00013760
• HR HHRR (7) HHRX (7 ) HHRO ( 7) 00013790
• HS HSC Hse HSN HSX HSY H.,TC (7) HHTE (7) 00013800
• HU HHU (7) HHUL (7 ) HHUM (7 ) HHUT (7) 00013810
• HV HHVV (7) HHVG (7) HHVK (7) HHVT (7) 000138:20



• HHVR (7) HHVI (7) HHVD (7) HHVU (7)
• HXY HHXC (7) HHYC (7) HHZM (7) ~H9C (7)
• HH91 (7)
• H90 H9DC, H90G, H90P, H900, H9FF, H9G
• H91 H9IC, H9IG, H9IP, H910, H9TG
+ HHCl (18) HHC2 (18) HHC3 (18)

COMMON /B IT /
• BE~R, BATCH
• BOP 80E 8TSS
• BTl BT2 BT3 BT4 8T5 BT6 BT7, BT8

COMMON /INT /
• LUL LUM LUR LU? LUE LUIII'
+ MCMO
+ KOX KOY KG KLX KLY KR
• KTE KVG KV? KVR KXC KYC
+ NO NON NSL NSN NSX NSY
• MO
+ KKOX( 10) KKOM( 10)

H1 • HO
00 5900 I • 1, MCMO

H2 • HHCMO( I)
HHCMo( I) • Hl
IF(H1.EO.H) RETURN
H 1 • H2

5900 CONTINUE
WRITE{LUP, 9001) MCMo, H1

9001 FORMAT(' STACK SPACE OF', IS, , COMMANOS EXCC:EOEO,'
• / COMMAND A4, LOST. ')

ENO

00013830
00013840
00013850
00013860
00013870
00013880
00013890
00013900
00013910
00013920
00013930
00013940
00013950
00013960
00013970
00013980
00013990
00014000
00014010
00014020
00014030
00014040
00014050
00014060
00014070
00014080
00014090
00014100
00014110

C··•••••• •• •••••••••••••• • ••••••• GETI ··························00014120
SUBROUTINE GETI{KO, LO, "'10)
LOGICAL~l BERR, BATCH,BOP BOE 9TSS

• ,BTl , BT2 9T3 8T4 8T5 816 8T7 BT8
COMMON /BIT /

+ BER~, BATCH
+ BOP BOE BTSS
+ 6Tl 8T2 BT3 8T4 6T5 BT6 8T7 BT8

COMMON lINT /
• LUL LUM LUR LUP LUE LUW
+ MCMO
• KCX KCY KG KLX KLY KR

KTE KVG KVP KVR KXC KYC
• NO NON NSL NSN NSX NSY• M,

KKQX{ 10) KKQM( 10)
1022 FORMAT( 1015)
1032 FORMAT( lX, 1015)

REAO(LUR, 1022) Kl
IF{BOE) WRITE(LUE, 1032) Kl
BERR •. TRUE.
IF(LO.LT.MO .AND. (K1.L.T.LO .OR. Kl.GT.MO) ) RETURN
ClERR ... FALSE.
KO .. Kl
RETURN
END

00014130
00014140
00014150
00014160
00014170
00014180
00014190
00014200
0001.<'.210
00014220
00014230
00014240
00014250
00014260
00014270
00014280
00014290
00014300
00014310
00014320
00014330
00014340
00014350
00014360
000\4370

C GETR •••••••••••••• •• • ·00014380
SUBROUTINE GETR(HHO, RO, 60)
LOGICAL"l BERR, BATCH,BOP BOE BTSS

• 8Tl BT2 8T3 8T4 BT5 BT6 BT7 BT8
LDGICAL"1 80
INTEGER~4 HHO H
DI"'ENSH1N HHO(7)
COMMON 18 IT /

• BERR, BATCH
• BOP 8DE BT5S
• BTl 8T2, 8T3 8T4 8T5 BT6 6T7 6T8

00014390
00014400
00014410
00014420
00014430
00014440
00014450
00014460
00014470
00014480



COMMON lINT /
• LUL LU. LUR LUP LU' LUW
• MCMO
• KDX KDY KG KLX KLV KR
• KTE KVG KVP KVR KXC KYC
• NO NON NSL NSN NSX NSY
• MO
• KKOX ( 'D) KKOM( 'D)

OAT A " /, ,/
1011 FORMAT ( lX, 4A4, , (', 2A4. ' ) : ' / ?' )
1012 FORMAT( lX, 4A4, , (UNITLESS) : ' / ?' )
1023 FORMAT(E15.0)
1033 FORMAT{ lX, G15.7)

IF( .NOT .BOP) GO TO JDOD
IF(HHQ(6).EO.H) GO TO 2S00
WRITE(LUP, 1011) (HHO(I) , 2. 7)
GO TO JDOD

2S00 WRITE(LUP, 1012 ) (HHO(I ). 1 • 2. S)
JDOD R~AO(LUR. 1023) "IF (90E) WRITE(LUE. 1033) "BERR • . TRUE.

IF(BO .AND. R1.LE.0) RETURN
BERR . .FALSE.
RD • "RETURN
'NO

C ................................ PUTR

00014490
00014500
00014510
00014520
00014530
00014540
00014550
00014560
00014570
00014580
00014590
00014600
00014610
00014620
00014630
00014640
00014650
00014660
00014670
00014680
00014690
0001":'700
00014710
00014720
00014730
00014740

··························00014750
SUBROUTINE PUTR(HHO. RO) 00014760
LOGICAL-l BERR, BATCH,BOP BD' BTSS 00014770

• BT' BT2 , BTJ Bf' BTS BT' BT? arB 00014780
INTEGER'"4 "He 00014790
OIMENSION HHO(7) 00014800
COMMON IBIT I 00014810

BERR, BATCH 00014820
, BOP 00' BTSS 00014830

ST 1 Bn BT> BT. 8-5 BT' BT7 B7B 00014840
COMMON I I NT / 00014850

LUL LU. LUR LUP LU' LUW ooo148GO
MCMO 0001':870
KDX KDY KG KLX KLV KR 00014880
KT!:: KVG KVP KVR KXC KYC 00014890
NO NON NSL NSN NSX NSY 00014900

• .0 00014910
KKOX ( '0) KKOM( '0) 00014920

'00' FORMAT(lX. 4A4. '. ' Gt3.G. 'X, 2A.1) 00014930
WRITE(LUW, 1001 ) (HHO(I), , • 2, 5). RD, HI"Q(G) , HHO(7) 00014940
RETURN 00014950
'NO 000149GO

C ................................ PUTH ··························00014970
SUBROUTINE PUTH(hHO, LUO)
LOGICAL·l SERR. BATCH. 3D?

BTl BT2 BT3 9T~ 3T5
INTEGER'"4 HHO H
DIMENSION ~(18)

CO",1II0N 181- I
oERil, BATCH
30~ 90E BTSS

. 3-1 . aT2 8T3 5-~ BT5
COMMON lINT I

~ LUL. LUM LUR LUP LUE
MCMO

~ KOX Kay KG KLX I<LY
~ KTE KVG I<VP I<VR KXC
~ NO NON NSL NSN NSX
• MO
~ KKOX( 10) KKQM( 10)

eOE 9iSS
6TG !H7. BT8

Bi6 , 917 • 3TO

LUW

KR
KYC
NSY

00014980
00014990
00015000
00015010
00015020
00015030
00015040
00015050
00015060
00015070
00015080
00015090
00015100
00015110
00015120
00015130
00015140



DATA H I' 'I
1001 FORMAT(lX, 18A4)

N • 18
DO 2900 I • 1, 17

IF(HHO(N),NE,H) GO TO 3000
N • N - 1

2900 CONTINUE
3000 CONTINUE

WRITE(LUO, 1001) (HHO{I) , 1 • 1, N)
RETURN
ENO

00015150
00015160
00015170
00015180
00015190
00015200
00015210
00015220
00015230
00015240
00015250

C •••••••••••••••••••••••••••••••• SETUP ••••••••••••• ••• •• ··.····00015260
SUBROUTINE SETUP 00015270
LOGICAL-l BERR, BATCH,BOP BOlO BTSS 000'5280

• ,BTl, BT2 , BT3 , BT4 ,BT5 BT6 BT7. ST8 00015290
COMMON IBIT I 00015300

BERR, BATCH 00015310
, BOP, BOE BTSS 00015320

• ,BTl, 6;2 BT3 3T4 8T5 ST6, BT7 , BT8 00015330
CO~MON lINT I 00015340

... LUL, LUM LUI< LUP LUE LUIII 00015350
• MCMO 00015360
... KOX KOY KG KLX KLY K;c 00015370
... KTE, KVG KVP KVI< KXC KYC 00015380
... NO NON N5L NSN NSX NSY 00015390
• MO 00015400
... ,KKOX( 10) , KKOM( 10) 00015410

COMMON IREALI 00015420
... UA UO UGL UGT ULC 00015430

UOL UOA UOT UOM UOR UOC UOO WOV 00015440
URK URO UTC UVV UVK UVT UVI UVO UVU WZM 00015450

... U9C 00015460
• AA AY C CE OX DY DR OM OXT OYT 00015470
• G GL GT G2 P OE 00 c0015480

R QK RP RD SC TC TO if ·PHI 00015430
V VN VG VP VK VKN VT VTN VM 00015500
VR VI VO VU 00015510

• XC X9C XGL XGM XGI XO 00015520
YC ,Y9C YGL, YGM VGI, YO ZM 00015530
OOXL( 10) OOXM( 10) OOYL( 10:' OOYM( 10) 00015540
OOA (10) OCT (10) COY (10) 00 ( 10) 00015550

... OOC (10) OOR (10) COM ( 10) 00015560
C -------------------------------- CALCULATE 3ASIC PARAMETERS ----00015570

VI • V ·UVV 000'5580
V2 • VPVl 00015590
rF(I<OX.EQ.2 OX AX-UA'"Vl1 ue 00015600
:F(KDX.EO.l AX. OX-UO I(VtoWA) 00015610
IF(KOY.EO.3 OY OX lOR 00015620
IF(KDY.EQ.2 oy. AY-UA'"VII ue 0OO156:!0
IF(~eY,NE.2 AY DY-Ue I(V1-UA) 00015640
IF(KOY.LT.3 ) DR OX lOY 00015650
OXT • ex ... OM 00015660
OYT • O. - OM 00015670
01 eXT-UD 00015680
02 SORT(01-0YT-UO) 00015690
rF(KG .EO.3 ) GL • ALOG(2.0)/(GT*UGT*UGL) 00015700
IF(.·<G .GE.2 ) G • 1.0· 4.0-GL-UGL-01/v2 00015710
IF(KG .LT.2 ) GL • (G - 1 .0)-V2/(4 0-01-UGL) 00015720
rF(KG .LT.3 .AND. GL.GT.O.) GT - ALOG(2.0)/(GL·UGL-UGT) 00015730
G2 • SORT(G) 00015740

C -------------------------------- NORMALIZING VARIABLES ---------00015750
XO 01 I(G2-V1) 00015760
YO • 02 I(G2'"Vl) 00015770
TO • R -01/(G ·V2) 00015780
00 • P ·ZM-UZM-02 00015790
RETURN 00015800



END 00015810
C CALC ··························00015820

SUBROUTINE CALC
LOGICAL~1 BERR. BATCH,BOP BCE BTSS

... . 811 . 812 . 813 BT4 aiS 816 BT7 BT8
COMMON fBIT I

• BERR, BATCH
... BOP BCE BTSS
• . BTl . 812 813 BT~ 815 816 817, BT8

COMMON lINT I
LUI. LUM LUR LUP LUE LUW

... MCIl'D

... KDX KDY KG KLX KLY KR

... Kif. KYG KYP KYR KXC KYC

... NO NON NSL NSN N5X NSY
• 00
... . KKQX( 10) . KKOM( 10)

COMMON JREALI
UA ue UGL UGT ULC
UQI. UQA ueT UOM UOR uoe uoo uay
URK URC UTe uvv uv~ UVT UVI UVD

... usc
AX AY C CE OX OY OR OM

... G GL GT G2 P DE 00

... R RK RP Ro SC Te TO iE
V VN VG VP VK VKN VT VTN

... VA VI VO VU

... XC X9C XGL XGM XG! XO
vc V9C YGL YGM YGI VO 2M

... OQXI.( 10) OOX"'( 10) COYL( 10) OOYM( 10)

... OQA (10) OOT (10) COV (10) 00 ( 10)
DOC (to) OOR (to) OOM ( 10)

DATA WPI / 3.14159265 I
X _ XC-ULC
Y - YC-ULC
T TC-UTC
E 2.0
C - O.
CE O.

CR - O.
TM • OOT( 1 }-UOT

00539010 - 1. NO
TO - OOT(IO)-UOT

TM • AMAX1(TM.TO)
IF(T.GE.O .. AND. TO.GE.7) GO TO 5390
KOX • KKOX(IO)
IF(KOX.~T.O) GO TO 3000
XL - OOXL(!O)-UOL
YL - OOYL(IO)-UOL
GO TO (2\00. 2200), KOX

2100 CONTINUE
NX - 1
Xl • O.
NY - 1
Y' O.
52 eOA (IO)-UQA
OOA - 00
GO TO 2900

2200 CONTINUE
XM • OOXM(ZO)·UQL
YM • OQYM(IO}-UOL
RN • AIo4AX1(X-XM. XL-X, Y-YM. YL-Y)
IF(RN LE.O } GO TO 9100
XI-XM-XL
YI-YM-YL
XN NON

UVU UZM

OXT OYT

TPMl
vo

00015830
00015840
00015850
00015860
00015870
00015880
00015890
00015900
00015910
00015920
OOO1;S30
00015940
00015950
00015960
00015970
00015980
00015990
00016000
00016010
00016020
00016030
00016040
00016050
00016060
00016070
00016080
00016090
00016100
00016110
00016120
00016130
00016140
00016150
00016160
00016170
ooolEi180
00016190
00016200
00016210
00016220
00016230
00016240
00016250
00016260
00016270
00016280
00016290
00016300
00016310
00016320
00016330
00016340
00016350
00016360
00016370
00016380
00016390
00016400
00016410
00016420
00016430
00016440
00016450
00016460



S - SORT(A/olAX1(50 O·XO'"OE·RN/( 1.0 + OR), XI~YI/XN) )
NX - NON - MAX1(XN XI/So 0 )
XI - XI/FLOAT(NX)
NY - NON - MAX1(XN YI/S, 0.)
YI YI/FLOAT(NY)
S2 - ANAX1(XI. YI)
S2 - 52'"52
OOA • FLOAT(NX)-FLOAT(NY)·OO

2900 CONTINUE
EiO! • 0.02"S2"{ 1.0 ... OR)/(XO·XO)
IF{T.GE.O.) ER • ER ... 0.2
OMO • O.

3000 CONTINUE
OM • OeM(IO)·UeM
ON • (OM - eNO)/OOA
YO • YL ... YI-O.S
005290 IY • 1. NY

YN • (Y - VOl/YO
xe • XL + XI'"O.5
005190 IX • 1, NX

XN • (X - XO)/XO
RN • SORT{XN"XN ... YN'"YN)

IF(BTSS} GO TO 5000
IF(RN.LE.O.) GO TO 9100
IF(T.LT.O.) GO TO 4500

TN • {T - TO)ITa
WO • (RN - TN)/SORT(4,O'"TN)

E - ERFC('IIIC)
4500 CONTINUE

CY • EXP( (XN/G2 - RN)'"O.5)
CR • 4.0"SORT(W~I·RN)

W • ON·CY~E/CR

5001 FORMAT(lX. 5G15.7)
IF(BT5) W~ITE(LUW. 5001)

+ X.XQ.XO.XN.CR
Y VO. YO, YN. CV

+ T TO. TO, TN. E
OM. OMO.OOA.ON. W

C • C ... 'III
CE • CE • W"fR/RN

GO TO 5090
5000 CONTINUE

CR • AMAX1(CR. RN)
5e90 CONTINUE

XO • XO + XI
5190 CONTINUE

VO • YO ... YI
5290 CONT I r~UE

OMO • OM
5390 CONTINUE

IF(BTSS) GO TO 5500
C • C/U9C
CE • CE/U9C

GO TO 5990
5500 CONTINUE

IF(CR GT. 0.) C • CR / (SQRT(-;lMI • rPMI • CR) ... TPMI)
C • (TM ... C .. C .. TO) / UTC

5990 CON-INUE
BERR - .FALSE.
RETURN

9100 CONTINUE
C • - 1 0
CE • 0.0
BERR • . TRUE.
RETURN
'NO

00016470
00016480
00016490
00016500
00016510
00016520
00016530
00016540
00016550
00016560
00016570
00016580
00016590
00016600
00016610
00016620
00016630
00016640
00016650
00016660
00016670
00016680
00016690
00016700
00016710
00016720
00016730
00016740
00016750
00016760
00016770
00016780
00016790
OCQ16800
00016810
00016820
00016830
00016840
00016850
00016860
00016870
00016880
00016890
00016900
00016910
00016920
00016930
00016940
00016950
00016960
00016970
00016980
00016990
00017000
00017010
00017030
000'7040
00017050
ooo17QEO
00017070
00017080
00017090
00017100
c0017110
00017120
00017130



C .E•••••••••••••••••••••••••••••• ERFC ••••••••••••••••••••••••••00017140
FUNCTION ERFC(WO)

DATA EO. E'. E2. £3. E~. £5
... I .32759 .. 25438. -.:28540. 1.421'::'. -1.453'5. 1.06141 I

W • 1.0/{'.0" £0·A65("'0) )
'II • walE' ... W-{E2 .. W-(E3 ... "'-(E4 .. ~aE5) ) )
E • W-EXP(-(WO-WO) )
IF(WO.LT.O.) E • 2.0 - E

ERFC - E
RETURN
'NO

00017150
00017160
00017170
00017180
00017190
00017200
00017210
00017:220
00017230
00017:240



~PPENDIX I I-F

PROGRAM SOURCE ~OR IBN PC

I r -=-1



~~ •• TSO FOREGROUND HARDCOPY ~~*~

OSNAME·U11236C.FPLUMEPC.CNTL

•••••••••••••••••••••••••••••••• DECLARATIONS ··················0CKX)0090

c
c
c
c
c
c
c
c
c

GROUNDWATER PLUME CALCULATION PROGRAM
D.C. KENT. HYDROGEOLOGIST, PRINCIPAL INVESTIGATOR
FRED WIlZ AND lORRAINE LEMASTER. PROGRAMMERS

GEOLOGY DEPARTMENT, OKLAHOMA STATE UNIVERSITY
STILLWATER, OKLAHOMA, 74078

FORTRAN VERSION (SEE VERSION BELOW)
TESTED WITH:

MICROSOFT FORTRAN ON IBM PC (77 STANDARD)

LOGICAL-2 BERR, BATCH,BOP BOE ,BTSS
• BTl BT2 8T3 BT4 BT5 BT6 8T7 BT8

LOGICAL"2 B8T B BIP
CHARACTER"4

" HHCMO
" 1"1 HA HAR HHAX HHAY
" HC HD HHOX HHDY HHOR HHOM

HE HF HG HHGG HHGL HHGT
• HH HI HIP HIL HIR

CHARACTER·4
" HL HLX HLY HM
" 1"10 HOD HOP HOE HOT HOW HHP
" 1"10 HON HHOE HHOL HHOA HHOT
"HHOM HHOR HHOC 1"11"100 HHOV

HR HHRR HHRK HHRO
CHARACTER"4

HS HSC HSL HSN HSX HSY HHTC HHTE
HU HHU HHUL HHUM HHUT
HV HHVV HHV3 HH~K HHVT

"HHVR HHVI HHVD HHVU
HXY HHXC HHYC HHZM HH9C
HH9T

CHARACTER-4
1"190 H9DC, H9DG, H90P, 1"1900, H9FF, H9G

~ 1"191 H9IC, H9IG, H9IP. 1"1910, H9TG
HHC1 HHC2 HHC3

CHARACTER~4 HHCOM.HCMD, 1"16 1"17
INTEGER-4 JJ J JY
OIMENSI::N B8T(8), HHCDM(381), KKCDM(19), RRCOM(79), utJ(30)
COMMON /CHAR/

... HHCMD(30)
H HA HAR HHAX (7) HHAY ("7)
~C HD HHDX (7) HHOY (7) HHOR (7) HHDM (7)
HE HF HG HHGG (7) HHGL (7) HHGT (7)
1"11"1 HI HIP HIL HIR
HL HLX HLY HM
1"10 HOD ~OP HOE HOT HOW HHP (7)
1"10 HON HHOE (7) HHOL (7) HHOA (7) HHOT (7)

" HHQM (7) HHQR (7) HHOC (7) 1"11"100 (7) HHOV (7)
"HR HHRR (7) HHRK (7) HHRO (7)
" HS HSC HSL HSN HSX HSY HHTC (7) HHTE (7)
"HU HHU (7) HHUL (7) H~UM (7) HHUT (7)

HV HHVV (7) HHVG (7) HHVK (7) HHVT (7)
" HHVR (7) HHVI (7) HHVO (7) HHVU (7)

HXY HHXC (7) HHYC (7) HHZM (7) HHSC (7)
" H";9T (7)
" 1"190 H9DC, H90G, H9DP, 1"1900. H9FF, H9G
" 1"191 H91C, HSIG, HSIP, H9IO, H9TG
" HHC1 (18) HHC2 (18) HHC3 (18)

COMMON /B I T /
SEQR, BATCH

" SOP SOE ,STSS
BT1 BT2 8T3 8T4 8T5 6T6 8T7 BT8

o00ooo10
oo20סס00

00000030
o00ooo'0
o00ooo50
o00ooo60
oo070סס0

o00ooo80

oo'00סס0
oo110סס0

oo120סס0

00000130
00000140
oo150סס0

00000160
oo170סס0

OOO001ao
oo190סס0

00000200
oo210סס0

00000220
oo230סס0

oo240סס0

oo250סס0

oo260סס0

00000270
00000280
oo290סס0

00000300
00000310
oo320סס0

OVOOOJ:30
oo340סס0

00000350
00000360
00000370
00000380
00000390
oo400סס0

oo410סס0

oo420סס0

00000430
oo0440סס

00000450
oo460סס0

OO00047C'
OOC00480
00000':90
00000500
00000510
00000520
00000530
00000540
00000550
oo560סס0

oo570סס0

oo580סס0

oo590סס0

oo'00סס0
00000610
00000620



COMMON lINTEl
... LUL, LUM LUI<: LUP LUE LUW
... MeMO
... KDX KQY KG KLX KLY KR
... KTE KVG KVP KVR KXC KYC
... NO NON NSL NSN NSX NSY
• MO
• . KKOX( 10) . KKOM( 10)

COMMON /REAL/
... UA ue UGL UGT ULe
... WQL WQA waT WQM WOR uoe woo WQV
... URK URO UTe UVV UVK UVT UVI UVD UVU UZM
... U9C
... AX AY C CE OX DY OR uM OXT OYT
... G GL GT G2 P DE 00
... R RK RP RD SC ie TO TE ,TPHI
... v VN VG VP VK VKN VT VTN VM
... VI<: VI VO VU
... xc X9C XGL XGM XGI XO

YC Y9C YGL, vGM VGI YO ZM
QQXL( 10) OOXM( 10) aOYll 10) OOYM{ 10)

... OQA (10) OOT (10) COV (10) 00 ( 10)

... ooc (10) OOR (10) OOM ( 10)
EOUIVALENCE (HHCOlol(l), H), (KKCOM(1), KOX), (I<:RCOM(1), UA)
EQUIVALENCE (SST( 1 ), 8T 1 )

DATA NAce, NEX? I 20. 80 /
DATA MST, MHCOM, MKeDM, MRCOM, M,J I 8, 381, 19, 76, 30/
DATA alP I.TRUE./
•••••••••••••••••••••••••••••••• GLOBAL FORMATS ················00000910

00000630
00000640
00000650
00000660
00000670
00000680
00000690
00000700
00000710
00000720
00000730
00000740
00000750
00000760
00000770
00000780
00000790
00000800
00000810
00000820
00000830
00000840
00000850
00000860
00000870
0c000880
00000890
00000900

00001100
00001110
00001120
00001130
00001140
00001150

········00001160
00001170
00001180
00001190
00001:;200
00001210
00001220
00001230
00001240
00001250

.w······OOO01260
00001270
00001280

00000920
00000930
00000940
00000950
00000960
00000970
00000980
00000990

2··············00001000
00001010
00001020
00001030
00001040
00001050
00001060
00001070
00001080

MISSING VALUE.' I

•••• " ••••••••••••••••••••••••••• NEXT COMMAND LOOP: POP

•••••••••••••••••••••••••••••••• RE-EXECUTE LOOP: SIEVE
CONTINUE
IF(8T:<) CALL PUTH(HHCMD, LUE)

•••••••••••••••••••••••••••••••• INPUT LOOP

CONTINUE
HC~O • HHCMO ( 1 )
IF(HCMO.EQ.H) GO TO 1400
DO 1580 I • 2, MCMO

HHCMD( I - 1) • HHCMO( I)
IF{HHCMO(i).EQ.H) GO TO 1590
CONTINUE

HHCMO (MCMO) • H
CONTINUE

FCRMAT( 1X)
FORMAT( '0')
FORMAT( '0' /)
FORMAT(18A4)
FORMAT(5E15.0)
FORMAT( 1X. 18A4)
FORMAT(lX. 5G15.7)
FORMAT{' INVALID OR

CONTINUE
FORMAT(' COMMAND?')

IF(BOP) WRITE(LUP, 1401)
REAO (LUR, 1021) (HHCMO(I). I 1, 18)
IF{8DE) CALL PUTH(H~CMO, LUE)
HHCMO{ 19) • H

•••••••••••••••••••••••••••••••• 8EGIN EXECUTION
FORMAT(' GROUNDWATER PLUME CALCULATION PROGRAM'

I D.C. KENT, HYOROGEOLOGIST, PRINCIPAL INVESTIGATOR'
! ' FREO WITZ AND LORRAINE LEMASTER, PROG~AMMERS'

! ' GEOLOGY DEPARTMENT. OKLAHOMA STATE UNIVERSITY'
! FORTRAN VERSION 1.2 (1985, JANUARY)' I )

CALL INn
WRITE(LUP. 1101)
GO TO 1500

•
•
•

C
'400
1401

c
we'
'002
100'
1021
1023
1031
,033
1081

C
, 101

1580

1590
C

1700



IF(BT1) WRITE(lUE,1031) HCMO 00001290
IF(HCIo'!O.EO. H I GO TO "00 00001300
IF(HCMD.EO. HA I GO TO 2100 00001310
IF(HCMO.EO.HHAX (1) I GO TO 2110 00001320
IF(HCMO.EO.HHAY (1) I GO TO 2120 00001330
IF (HCMO. EO. HA. I GO TO 2330 00001340
IF (HCMO. EO. He I GO TO 2200 00001350
IF(HCMO.EO. HO I GO TO 2300 00001360
IF(HCMO.EO.HHOX (1) I GO TO 2310 00001370
IF(HCMO.EQ.HHDY (1) I GO TO 2320 00001380
IF(HCMO.EQ.HHOR (1) I GO TO 2330 00001390
IF (HCMO. EO. HHOM (1) ) GO TO 2340 00001400
IF(HCMD.EO. HE I GO TO 2A00 00001410
IF{HCMO.EO. HG I GO TO 2500 00001420
IF(HCMO.EO.HHGG (1) ) GO TO 2510 00001430
IF(HCMO. EO. HHGL (1) ) GO TO 2520 00001440
IF(HCMO.EO.HHGT ( , I ) GO TO 2530 00001450
IF!HCMO.EO. HH I GO TO 2S00 00001460
IF(HCMO.;O. H! ) GO TO 2TOO 00001470
IF(HCMO.EO. H!P ) GO TO 2710 00001480
IF(HCMO.EO. HIL. ) GO TO 27:10 00001490
IF(HCMO.EO. H!. ) GO TO 2730 00001500
IF{HCMO.EO. HC ) GO TO 2800 00001510
IF{HCMO.EO. Hex ) GO TO 2810 00001520
IF{HCMO.EQ. Hev ) GO TO 2820 00001530
IF{HCMO.EQ. H" l GO TO '100 00001540
IF(HCMO.EO. HO ) GO TO 300c 00001550
IF(HCMD.EO. HOO l GO TO 3010 00001560
IF(HCMD.EO. HOW ) GO TO 3020 00001570
IF(HCMO.EO. HOP l GO TO 3030 00001580
IF(HCMO.EO. HOE ) GO TO 3040 00001590
IF{HCMO. EO. HOT ) GO TO 3050 00001600
IF(H~MD.EO.H"'P (1) ) GO TO "00 00001610
IF{HCMO.EO. HO ) GO TO 3500 00001620
IF(HCMD.EO.HHOE (1) ) GO TO 3810 00001630
I~{HCMO.EO. HON ) GO TO 3820 00001640
InHCMD.EO.HHOM (1) ) GO TO 3900 00001650
IF{HCND.EO. H. ) GO TO "00 Ox,01660
IF(IiCMO.EO.HHRR (1) ) GO TO "CO 00001670
IF(HCMO.EO. HS ) GO TO "00 00001680
IF(HCMO.EO. Hse l GO TO .1210 00001690
IF(HCMD.EO. HSC l GO TO 4220 00001700
IF{HCMO.EO. HSN l GO ·0 4230 OOOC1710
IF(HCMO.EO. HSX ) GO TO 4240 00001720
IF{HCMO.EO. H$V ) GO TO 4250 00001730
IF(HCMO.EO.HHTC (1) ) CO TO 4300 00001740

IF(HCMO.EO.hHTE ( ,) l GO TO 4400 00001750
IF(HCMO.EO. HV ) GO TO 4500 00001760
IF(HCMO.EO.HHVV ( ,) ) ;;0 TO 4500 00001770
IF(l-CMO.EO. "XV ) GO TO .1600 00001780
IF(HCMO.EO,HHXC (l) ) GO TO 4610 00001790
IF{"'C~O.EO_HHYC (l) ) GO -0 <1620 00001800
: F (HCMO. EO. Hl-lZll4 (1) ) GO TO 4700 00001810
IF(HC"'0.EO.HH9C ( . I ) GO TO 3100 00001820

IF (HeMO. EO. '"""lST ( ,) ) GO TO 'SOO OOOO1e30
:F(HCMO EO. "90 l GO ·0 5200 00001840
IF(HCM:J.EO H9DC I GO TO 3210 00001850
IF(HCMO.EO, H90G l GO TO 5220 00001860
IF(HCNlO.EQ. H90=' I ':;0 TO 5250 00001370
IF(HCMO.EO. H900 l GO TO 5260 00001880
IF("'lCMO.EO. H9FF I GO TO 5200 00001890
IF(HCMO.EO. h9G l GO TO 5400 0000 19CO
IF{HCMO.EO. H91 l GO TO 5500 00001910
IF (HeMO. EO. H9IC l GO TO 5510 00001920
IF(HCMO.EO. H9IG l GO TO 5'20 00001930
IF(HCMO.EO. H9IP l GO TO 5250 00001940



IF(HCMD.eo. H9ID ) GO TO 5560
IF(HCMD.EO. H9TG ) GO TO 5620

WRlTE(LUP, 1801) HCMD
1801 FDRMAT(lX, A4, '7')

GO TO 1400

oo1950סס

oo1960סס

oo1970סס

oo1980סס

oo1990סס

C
2120

C
2320

C
2310

c
C

2110

(AX, OR):'

COMMAND EXITS oo2000סס•••••••••••••••••
INPUT AND MISC oo2010סס··········•••••.
A oo2020סס-----------------------------

oo2030סס

oo2040סס

oo2050סס

oo2060סס

oo2070סס

oo2080סס

oo2090סס

oo2100סס

oo2110סס

oo2120סס

AX OO2130סס----------------------------

oo2140סס

oo2150סס

oo2160סס

oo2170סס

AY oo2180סס----------------------------

oo2190סס

oo2200סס

OOOC2210
oo2220סס

C oo2230סס-----------------------------

oo2240סס

oo2.250סס

oo2260סס

oo2270סס

00002280
oo2290סס

oo2300סס

oo2310סס

00002320
oo002~30

oo2340סס

oo2350סס

00002360
o • 0 OR A --------------------00002370

00002380
00002390
00002400
000024 '0
00002420
00002430
00002440
oo2450סס

oo2460סס

OO24"10סס

oo2480סס

oo2.490סס

oo2500סס

oo2510סס

1CMO oo2520סס

OX oo2530סס----------------------------

oo2540סס

oo2550סס

oo2560סס

oo2570סס

OY oo2580סס----------------------------

oo2590סס

oo2600סס

, ?,)

"TRUE. )

.TRUE.)

. TRUE.)

. TRUE.)

CALL GETR(~OX, OX,
IF(BERR) GO TO 8120
KOX • 1
GO TO 1500

CALL GETR(HHOY, OY,
IF(SERR) GO TO 8120

CALL GETR(HHAX. AX .
IF(BERR) GO TO 8120
KDX • 2
GO TO 1500

CALL GETR(HHAY, AY,
IF(BERR) GO TO 8120
KDY • 2
GO TO 1500

••••••••••••••••••••••••••••••••.......•........................

CONiINUE
FORMATl' I FOR X AND Y DISPERSION (OX, OY),'

I :! FOR X OISPE!:!SION AND DISPERSION RATIO (OX, OR),'
/ 3 FOR X AND Y DISPERSIVITV (AX, AV),'
/ ' 4 FOR X DISPERSIVIiY AND DISPERSION RATIO [AX, OR),'
I' (USE OM FOR MOLECULAR DIFFUSION).'
/ ' 7')

IF(BOP) WRITE(LUP, 2301)
CALL GETI{ICMD, I, 4)
IF(SERR) GO TO 8110
IF(ICMO,EQ,l) CAL!. PUSH(HHOY(1)
IFfICMO.EO.2) CAL_ PU$H(HHOR(l)
!F(ICMO.EO.J) CALL PUSH{HHAV(1)
IF(ICMD.EQ.4) CALL PUSH(HHOR(1)
GO TO (2310, 2310, 2110, 2110).

CONTINUE
FORMAT(' THREE TITLE LINES:'/
FORMAT(' 1'}

IF(BOP) WRITE(LUP, 2201)
R~AO (LUR, 1021) K;C1
IF(BOE) CALL PUTH{HHC1, LUE)
IF(BOP) WFHTE(LUP, 2202)
READ (LUR, 1021' HHC2
IF(BOE) CALL PUTH(HHC2, LUE)
IF{BOP) WRrTE(LUP, 2202}
R~AD (LUR, 1021) HHC3
tF(BOE) CALL PUTH(HHC3. LUE)
GO TO 1500

CONTINUE
FORMAT(' 1 FOR X AND Y DISPERSIVITY (AX, AY),'

I ' 2 FOR X OISPERSIVITY AND DISPERSION RATIO
I ' 1')

IF(BOP) WRITE(LUP, 2101)
CALL GETI(ICMO, 1, 2)
IF(BERR) GO TO 8110
IF(ICMD.~0.1) CALL PUSH(HHAY(1)
IF(ICMO.EQ.2) CALL PUSH(HHOR(1)
GO TO 2110

•

•

•
•
•

C
2200
2201
2202

c
"00
2301

c
c
c
"00
2101



(GG), '

oo2610סס

0000:2620
DR ----------------------------0000:2630

oo2640סס

00002650
oo2660סס

oo2670סס

OM oo2680סס----------------------------

00002690
oo2700סס

oo2710סס

E -----------------------------00002720
oo2730סס

00002740
oo2750סס

0000:2760
0000:2770
oo2780סס

G -----------------------------00002790
00002800
oo2810סס

00002820
00002830
oo2840סס

00002850
00002860
00002870
00002880
00002890
00002900
00002910
00002920
oo2930סס

GG oo2940סס----------------------------

00002950
00002960
00002970
00002980
00002990

GL ----------------------------00003000
00003010
00003020
00003030
00003040
00003050

GT ----------------------------00003060
00003070
00003080
00003090
oo3100סס

oo3110סס

H -----------------------------00003120
00003130
00003140
00003150
00003160
00003170
00003180
00003190
oo3200סס

00003210
00003220
00003230
oo3240סס

oo3250סס

oo3260סס

2530), lCMO

. TRUE.)

.TRUE.)

PROGRAM. ' )

SPECIAL;'
H HELP'
E :XtT'
I INPUT'
o OUTPUT'

. TRUE. )

OUTPUT, '
. I INPUT ;;>AIUM
.0 ALL PARAM.
.C SINGLE'
.G GRID MAP'
.FF PAGE PRINT'

NO DECAY,'
DECAY COEFFICIENT, GAMMA
DECAY LAMBDA (GL),'
DECAY HALF-LIFE (GT);'

CALL GETR(HHDM, OM,
IF(BERR) GO TO 8120
GO TO 1500

KeY" 1
GO TO 1500

CALL GETR(HHDR, DR.
IF(BERR) GO TO 8120
Key .. 3
GO TO 1500

CALL G~TR(HHGT. GT.
IF(BERR) GO TO 8120
GL • 1.0
KG • 3
GO TO 1500

CALL GETR{HHGG. XC .. fALSE.
IF(XC.LT.1.0) GO TO 8120
G • XC
KG • 1
GO TO 1500

CALL GETR(HHGL. XC, . FALSE.
IF(XC.LT.O.O) GO TO 8120
GL • XC
KG • 2
GO TO 1500

CONTINUE
FORMAT(' END OF PLUME
FORMAT(' GOODBYE,')

\i/RITE(LUE, 2401)
\l/RITE(LUP, 2402)
STOP

CONTINUE
FORMAT(

INPUT,
C CASE TiTLE
M THICKNESS
P POROSITY
V VELOCITY
D DISPERSION
A DISPERSIVITY'
R RETARDATION
G DECAY
Q SOURCE
T SAMPLE TIME
TE STEADY STATE

•

2505

C
2330

C
2340

c
"00
2401
2402

C
2500 CONTINUE
2501 FORMAT(' 0 FOR

.. / 1 FOR

... /' :2 FOR

... /' :3 FOR

... /' ?')
IF(BOP) W.. ITE(LUP, 2501}
CAlI. GETI(ICMD, O. 3)
IF(BERR) GO TO 8110
leMO .. leMD ... 1
GO TO (2505, 2510, 2520,
G .. '.0
KG .. 1
GO TO 1500

C
2510

C
2520

C
2530

C
20000
2601



+/ ' XY SINGLE X,Y'
./ ' L GRID LIMITS'
+/ ' 5 GRID SCALES')

WRITE(LUP, 2601)
GO TO 1500

TO PROMPT FOR ALL REQUIRED PARAMETERS (IP),'
LOAD PREVIOUSLY S~VED PARAMETERS (IL),'
READ ALL INPUT FROM ANOTHER SOURCE (IR),'
SET OUTPUT PARAMETERS (0);'

13, , TO', 13. ');'/ ' ")

CONTINUE
FORMAT(' INPUT UNIT (1 TO'. 13.

H(BCP) \IIRlTE(~UP, 2731) LUM

, ?')

00003270
00003280
00003290
00003300
00003310

1 -----------------------------00003320
00003330
00003340
00003350
00003360
00003370
00003380
00003390
00003400
00003410
000030420
00003430
00003440
00003450
00003460
00003470
00003480

I~ ----------------------------00003490
00003500
00003510
00003520
00003530
00003540
00003550
00003560
00003570
00003580
00003590
00003600
00003610
00003620
00003630
00003640
0000:3650
00003660
00003670

IL ----------------------------00003680
00003690
00003700
00003710
00003'720
00003730
00003740
00003750
00003760
00003770
00003780
00003790
00003800
00003810
00003820
00003830
00003840
00003850
00003860
00003870
00003880

II< ----------------------------00003890
00003900
00003910
0000392.0

COYM
00

GOYL.
00'
OOM

OOXM,
OQT
OOR ,

(~AST COMMAND MUST RESET SIP)
BIP ~ .TRUE.
KLX 0
KLY ~ 0
KXC • 0
KYC 0
NO • 0
CALL PUSH(HO)
CALL PUSH(HG)
CALL ;)USH(HR)
CALL PUSH(HHTC( 1)
CALL PUSH(HO)

CALL PUSH(HL)
CALL PUSH(HV)
CALL PUSH(HHP (1)
CALL PUSH( HHZM( 1 )
HCMO ~ HC
GO TO 1700

CONTINUE
FORMAT( I' 1

I 2 TO
I' 3 TO
I ' -1 TO
I ' ")

IF(BOP) WRITE(LUP, 2701)
CALL GETI(ICMD, -1, Z)
IF{BERR) GO TO S110
IF(ICMD.EO. 0) GO TO 8110
IF(ICMD,EQ, 1) GO TO n'o
IF(ICMO.EO. 2) GO TO 2720
IF(ICMC,EQ. 3) ",CMC HIR
IF(ICMO.EO.-1) HCMO ~ HO
CALL PUSH(HI)
GO TO 1700

CONTINUE
FORMAT(' LOAD FILE UN;T (',

WRITE(LUP, 2721) LUL, LUM
CALL GETI (LU, LUL, LUM)
IF{SERR) GO TO 8120
READ (LU) !, IX, IY, IQ
IF( I .NE.MHCOM

.OR. lX.NE.MKCDM

.OR. !Y.NE.MRCOM

.OR. IO.NE.MO
) GO TO 8120

READ (LU) HHCOM
READ (LU) KKCOM. KKOX. KKOM
READ (LU) RRceM
R!:AD (LU) OOXL,

00'
ooe

ENOFILE LU
SIP· . FALSE.
GO TO 1500

+

+
+

+
+
+
+

e
e

2710

e
2720
2721

e
2700
2701

e
2730
273'



IF{SOP) WRITE(LUP, 4211)
REAO (lUR, 1023) XC
IF(BOE) WRITE(LUE, 1033) XC
IF{XC.LE.O.O) GO TO 8120
SC • l.a/XC
GO TO 1500

CONTINUE
FORMA T(' -1 FOR STEADY STATE,')

IF(SOP) wRITE(LUP. 4301 J
CALL GETR(HHTC, TC •. FALSE.)
SIP· .FA._SE.
GO T:. 1500

(1 TO 4 LINES/NODE):' / . ?,)

LINE (0 rOR FULL UN;::):'/' 7')

00007230
00007240
00007250
00007260
00007270
00007:280

SL ----------------------------00007290
00007300
00007310
00007320
00007330
0000"340
00007350
00007360

SN ----------------------------00007370
00007380
00007390
00007400
00007410
00007420

SX ----------------------------00007430
00007440
00007450
00007460
00007470
00007480
00007490
00007500

SY ----------------------------00007510
OC001520
00007530
00007540
00007550
00007560
00007570
00007580

T -----------------------------OC007590
00007600
00007610
00007620
00007630
00007640
00007650

(40-255 CHARACTERS/LINE):' / ' 7')

(3 TO 6 CHARACTERS/NODE) '/ ' 7')

CONTINUE
FORMAT(' GR:O MAP Y SPACING

IF(80pl WRITE(LUP. 4251)
CALL GE71(ICMO, 1, 4)
IF(6ERR) GO TO 8120
NSY • ICMO
GO TO 1500

CONTINUE
FORMAT(' GRID MAP X SPACING

IF(SOP) WRITE(LUP, .a.,241}
CALL GETI(ICMO, 3, 6)
IF(BERR) GO TO 8120
NSX • ICMO
GO TO 1500

CONTINUE
FORMAT{' G~IO MAP NODES PER

IF{SOP) WRlTE(LUP. 4231)
CALL GETI(NSN, O. 0)
GO TO 1500

CONTINUE
FORMAT(' GRIO MAP LINE SIZE

IF(BOP) WRITE(lUP, 4221)
CALL GETI(ICMD, 40, 255)
IF(BERR) GO TO 8120
NSL • ICMO
GO TO 1500

C
'300
4301

C
..:220
4221

4240
<:241

c

C
4250
4251

C
4230
4231

•••••••••••••••••• u ••••••••••••• TE ••••••••••• ~ ••••••••••••••••OC007660C
4400

4425

44:<6
4429

4448

4449

CALL GETR(HI"!TE, XC. . TRUE.)
IF{SERR) GO TO 81,20
IF(XC . liT . tOO.) GO TO 8120
KTf • t
YC • XC/::;O.
PO • O.
P2 • PO
IF(ERFC(Pol - ycl 4425. 4480. 4':2'5
PO .. -1
GO TO 4429
PO • 1

CONTINUE
DO 4448 I .. I, NEXP

!F(Ii;RFC(PO) - YC)"PO) 4449 . .1':80, .J..J.45
P2 " PO
PO .. PO .. 2.
CONTINUE
GO TO 8120
P1 .. AMIN1(PO,P2)
P2 .. AMAX1(PO,P2)
004468 I .. t. NA.CC

PO • (Pl· P2)/2.0

00007670
00007680
00007690
OOOC7700
00007710
00007720
00007730
0000774,;)
00007750
00007760
00007770
00007780
:)0007790
00007 BOO
00007810
OC007820
00007830
00007840
00007850
00007860
00007870
00007880



c
,soo

c
C

2810
281 ,

C
2620
2821

C
3010

201 1

+
+

C
3020
2021

CALL GfTI(LU. " LUM) 00003930
IF(BERR) GO TO 8120 00003940
LUR • LU 00003950
GO TO 1500 00003960
----------------------------.--- L-----------------------------00003970
CALL PUSH(HLY ) 00003980
GO TO 2810 00003990
-------.----.--.--------.----.-. LX ----------------------------00004000
CONTINUE 00004010

FORMAT(' GRID MAP X LOCATIONS (', 2A4.'), • 00004020
/ ' MINIMUM. (MAXIMUM), (INTERVAL):' 00004030
/ ' ?') 00004040

IF(BOP) WRITE{l.UP, 2811) HHXC(6), HHXC(7) 00004050
READ (LUR, .) XGL, XGM, XGr 00004060
IF(BOE) WRITE(LUE, 1033) XGL, XGM, XGJ 00004070
KLX • 0 00004080
IF(XGM.LE.XGL .AND. XGI.LE.O.O) GO TO 8120 00004090
KLX • 1 00004100
GO TO 1500 00004110
-------------------------------- LV ----------------------------00004120
CONTINUE 00004130

FORMAT(' GRID MAP Y lOCATIONS (',2A4.'),' 00004140
/ ' MINIMUM. MAXIMUM. (INTERVAl):' 00004150
/ ' 7') 00004160

IF(BOP) WRITE(LU"" 2821) HHYC(6), HHYC(7) 00004170
READ (lUR. ,,) YGl, YGM, YGI 00004180
IF(BOEl WIUTE(lUE, 1033) YGl, YGM. YGI 00004190
KlY • 1 00004200
GO TO 1500 00004210
-------------------------------- 0 -----------------------------00004220
CONTINUE 00004230

FORMAT(' 1 TO DUMP ALL PARAMETERS TO DISK (DO),' 00004240
/ 2 TO SET LOCATION FOR WRITING ~ESULTS (OW).' 00004250
/ 3 TO SET PROMPTING (OP).' 00004260
/ ' 4 TO SET ECHO (DE),' 00004270
/ ' 5 TO SET TRACE (OT).' 0000<1280
I' 7') C0004290

:;:F(B'JP) WRITE(LUP, 3001) 00004300
CALL GETI(ICMO, 1,5) 0000.1310
IF{BERR) GO TO 8110 00004320
GO TO (3010. 3020. 3030. 3040. 3050). IeMD 00004330
-------------------------------- 00 ----------------------------00004340
CONTINUE OCOQ4350
I;=(5IP) GO TO 8~ 10 00004360

FORMAT(' DUMP F1L:: UNIT ('.13, ' TO', 13. '):'/ ' ?') 00004370
WRITE(LUP, 3011) LVL. LU~ 0000<:380
CALL GETI (LU. LUl. LUM) 00004390
IF(BERR) GO TO 8120 00004400
WRITE(LU) MHCOM, '~KCOM, MRCOM. MO 0000<1410
WRITE(LU) HHCOM 00004420
WRITE (LU) KKCOM, KKOX. KKOM 00004430
WRITE(LU) qRCOM 00004440
WRIH:{LU) OOXL. OOXM. OOYL, OOYM 00004450

OOA DDT OOV 00 000044GO
DOC OOR. OOM 00000:470

ENDFILE LU OOOO44S0
CLOSE (LU) 00004490
GO TO 1500 00004500
-------------------------------- OW ----------------------------00004510
CONTINUE 0000.1520

FORMAT(' 1 TO' 13,' TO SET RESULTS UNIT:'/' 7') 00004530
IF{BOP) WRITE{LUP. 3021) LUM 00004540
CALL GETI(LU. I, LUM) 00004550
IF{BERR) GO TO 8120 00004560
LU" • LU 00004570
GO TO 1500 0000<1580



UNIT"! • 1')

OP ----------------------------00004590
00004600
00004610
00004620
00004630
00004640
00004650
00004660
00004670
00004680
00004690

OE ----------------------------00004700
00004710
000047:20
0000.:.730
00004740
OOQ()4750
00004760
0000.:.770
OOOQ47aa
00004790
0000':800

aT ----------------------------00004810
00004820
00004830
00004840
00004850
00004860
00004870
00004880
00004890
00004900
00004910
00004920

D-----------------------------Q0004930
00004940
00004950
000049EO
00004970
00004980

UNIT; '/ • 1')

CAL!.. GETl<:(HHP • XC .. TRUE. )
IF(BERR) GO TO 8120
IFlxe.GT.1.) GO TO 8120
P • XC
GO TO 1500

CONTINUE
FORMAT(' -1 FOR NO PROMPTING,'

I' 0 FOR PROMPTING,'
I' 1 TO' 13, , TO SET PROMPTING;

IF(BOP) WRITE(L.UP, 3031) LUM
CALL GETI(LU, -1, LUM)
IF(BERR) GO TO 8120
BOP. LU.GE.O
JF(LU.GT.O) LUP • LU
GO TO 1500

CONTINUE
FORMAT(' FOR TRACE, - FOR NO TiUCE:'

I ' 1 FOR COMMAND TRACE.'
I I 2 FOR STACK TRACE.'
I ' 5 FOR CALCULATION TRACE; 'I ' 1')

IF (BOP) WRITE (LUP. 3051)
CALL GETI(ICMO. -MST. MBT)
IF(BERR) GO TO 8120
LU • IABS{ICMD)
IF(LU.NE. 0) BBT(LU) • lCMD.GT.O
GO TO 1500

CONTINUE
FORMAT(' -1 FOR NO ECHO,'

I' 0 FOR ECHO.'
/. 1 TO' 13, • TO SET ECHO

IF(BOP) WRIH(LUP, 3041) LUM
CALL ~ETI(LU. -1. LUIII)
IF(BERR) GO TO 8120
BOE • LU.GE.O
IF(LU.GT.O) LU:: • LU
GO TO 1500

•

C
3030
3031

•
•

•

C
3040
304 1

C
3050
3051

•

•

C
3100

3500 CONTINUE 00005000
3511 FORlrIlAT(' CURRENTLY USING'. 14. ' OF'. I~. ' -IME STEPS.' 00005010

I' 0 TO END SOURCE INFORMATION.' oo00502~

I' 1 TO ADO POINT SOURCE.' 00005030
I' 2 TO ADO NON-POINT SOURCE.' 00005040
I' -N TO DELETE LAST N TIME STEPS;' 00005050
I' 1') 00005060

3512 FORMAT(' -* •• BEGIN SOUl<:CE INFORMATION .~*.,) 00005070
3513 FORMA7{' •••• END SOURCE INFORMATION •••• ,) C0005080

WRITE(LUP. 3512) 00005090
3510 !F(BOP) "'''I-E(LUF'. 3511) NO, MO 00005100

CALL GE-I(ICMD. O. 0) 00005~10

IF(ICNO.LT 0) GO -0 3520 00005120
IF ( leMO. EO. 1) GO TO 3530 OOOOS 130
IF(ICl4O £0.2) GO TO 3540 000051<:0
:=(NO .LE 0) GO -0 3790 00005150
IF(IeMO.EO.O) GO iO 3515 00005160
GO TO 3790 00005170

3515 wRITE(LUP. 3513) 00005180
GO TO 1500 00005190

C -------------------------------- REDUCE ------------------------00005200
3520 NO. MAXO(NO - lCMO, 0) 00005210

GO TO 3510 00005220
C -------------------------------- POINT -------------------------00005230

3530 I F (NO. GE . MO 1 GO TO 3799 00005240



3700

3720

3710
3711

C
3540
3541

, ?') 00005250
OOO052S0
00005270
00005280
00005290
00005300
00005310
00005320
00005330
00005340

---------------------00005350
00005360
00005370
00005380
00005390
00005400
00005410
00005420
00005430
00005440
00005450
00005460
00005470
00005480

RATE -----------------00005490
00005500
00005510
00005520
00005530
00005540
00005550
00005560
00005570
00005580
00005590
00005600
00005610
00005620
00005630
00005640
00005650
00005660
00005670
00005680
00005690
00005700
00005710
00005720
000057:30
0OO057~0

00005750
00005760
00005770
00005760
00005790
00005800
00005810
00005820
00005830
00005840
00005850
00005860
00005870
00005880
00005890
OOC059OO

'), '
, ) , '
, ) . '
, ) , '

, ) . '
, ) : '

2A4,
2A4,
2A4.
2A4,
2A4,
2A4,

NON-POINT

( ..
( ..
( ..
( ..
( ..
( ..

HHOR(7)
HHOC(7)
HHOC(7)

(CONCENTRAT:ON)·'/ ' ?'l

(CONC!::NTRA7ION),'/ ' 1')

• OM-UOM/(OC·UOC
TO :r15

-UQR)
-uOVl

MASS FLOW RATE
MASS/AREA RATE
VOLUME FlOW RATE
AND CONCENTRATION
VOI..UME/ AREA RATE
AND CONCENTRATION

.. FOR

FORMAT{' X LOCATION. Y LOCATION (', 2A4, '):'/
IF(60;l) WRITE(LUP. 3531) HHOL(6). HHOL(7)
REAO (lUR. -) OXL, on
IF(BCE} WRITE(LUE, 1033) OXL. OYL
CALL GETR(HHOA. OA, .FALSE.)
IF(OA.lT.O.) GO TO 3790
KOX • 1
OXM • OXL
OYM • OYL
GO TO 3600

IF{NO.GE.MO) GO TO 3799
FORMAT(' x LOCATION MINIMUM, MAXIMUM (', 2A4, '):' / ' 7')

IF(BOP) WRIH(LUP, 3541) HHOL(6), HHOL(7)
REAO (LUR, .) OXL, OXM
IF(BOE) WRITE(LUE, 1033) OXL, OxM
IF(OXM.LE.OXl) GO TO 3790

FORMAT{' Y lOCATION MINIMUM, MAXIMUM ('. 2A4, '):'/ ' 1')
IF(BO?) WRITE(LUP, 3542) HHOL(6), HHOL(7)
REAO (LUR .• ) OYL, OYM
IF{SOE) WRITE(LUE, 1033) OYM. OYM
IF(QYM.LE,QYL) GO TO 3790
KQX • 2
OA • (OXM - OXL)-{OYM - OYL)·UOL·UOL/UQA
-------------------------------- TIME AND
CONTINUE

FORIolAT(' 1 FOR
/ 2 FOR
/ 3 FOR
/
/
/
/ ?')

IF(BOP) WRITE(lUP, 3601)
HHOM(6). HHQM(7), HHOR(S),

, HHQO(S), HHOQ(7). HHOC(S),
. HHQV{6). HHov(7). HHOC(6),
C~LL GETI(KOM. I, 4)
IF(BERR) GO TO 3790
OTO -lE20
OAU .. QA-UOA
ov • 0.0
o 0.0
oc • 0.0
OR 0.0
CONTINUE
GO TO (3710, 3720, 3730, 3740). KOM
CONTI NUE

FORMAT(' TIME. MASS FLOW RAiE,
IF(SO?) WRITf(LUP, 3711)
READ (lUR, .) OT, OM, OC
IF(SOE) IoIRITE(lUE, 1033) OT, OM. QC
o • O.
IF(OC.GT.O.O) 0
IF(OA,lE.O.O) GO
OR • OM-UOM/(QAU
OV • 0 /(OAU
o • 0 /UQO
GO TO 37S0
CONTINUE
IF(OA.lE,O.O) GO TO 3790

FORMAT(' TIME, MASS/AREA RATE,
IF(BOP) WRITE(LUP. 3721)
REAO (LUR, -) OT, OR, OC
IF(60E) WRITE(lUE, 1033) OT, OR. OC
010\ • OR·UOR-OAU

•
•

3531

3721

3715

C
3600
3S01

c



TO MAIN SOURCE MENU: ,)

RATE, CONCENTRATION: '/ ' 7')

RATE, CONCENTRATION: '/ ' 7')

oo5910סס

00005920
00005930
oo5940סס

oo5950סס

00005960
oo5970סס

oo5980סס

oo5990סס

00006000
oo6010סס

00006020
00006030
oo6040סס

oo6050סס

oo6060סס

oo6070סס

oo6080סס

oo6090סס

00006100
oo6110סס

oo6120סס

00006130
oo6140סס

00006150
oo6160סס

oo6170סס

oo6180סס

oo6130סס

oo6200סס

oo6210סס

oo6220סס

oo6230סס

oo6240סס

00006250
00006260
00006270
00006280
oo6290סס

oo6300סס

oo6310סס

oo6320סס

oo6330סס

00006340
oo6350סס

oo6360סס

oo6370סס

oo6380סס

oo6390סס

oo6400סס

00006410
00006420
oo6430סס

oo6440סס

----------------------·-OOOO6~50

00006460
oo6470סס

oo6480סס

ERRORS
WRlTE(LUP, 1081)
IF(BATCH) GO TO 1400
GO TO 3510

IF(OC.LE.O.O) GO TO 3725
a • OM /(OC·UOC~UOO)

OV • 0 "UOO/(OAU "UOV)
GO TO 3750
o • o.
OV • O.
GO TO 3750
CONTINUE

FORMAT(' TIME, VOLUME FLOW
IF(BOP) WRITE(LUP, 3731)
READ (LUR. ~) OT, O. OC
IF(BOE) WRITE(LUE, 1033) aT. 0, OC
OM • a ·UOO·OC·VOC
IF(OA.LE.O.O) GO TO 37~0

OR • OM /(OAU -UOR)
OV • 0 *UOO/{OAU -UOV)
GO TO 3750
CONTINUE
IF(OA.LE.O.O) GO TO 3790

FORMAT(' TIME. VOLUME/AREA
IF(BOP) WRITE(LUP. 3741)
REAO (LUR, .J aT, OV, OC
IF(BOE) WRITE(LUE, 1033) OT. OV. OC
a OV·UOV"OAU /UOO
OR • OV-UOV"OC*UO~

OM • OR "OAU
OR • OR/UOR
CONTINUE
OM • OM/UOM
CONTINUE
IF(OT.lE.OTO) GO TO 3510
IF(OM.LT.O.) GO TO 3790
IF{aC.LT.O.) GO TO 3790
IF{NO.GE.MO) GO TO 3790
NO • NO ... 1
KKOX (NO) KOX
KKOM{ NO} KOM
OOXL(NO) OXL
aOXM(NO) aXM
OOYL(NO) OYL
aOYM(NO) • OYM
OaT (NO) OT
OOA (NO) OA
OOV (NO) • OV
00 (NO) 0
OOC (NO) • OC
OOR (NO) 0;(
OOM {NO) OM
OTO • OT
KOX • ISIGN(KOX, -1 J
!CMD • MIN1(OTO. 0.0)

FORMAT(IX, 'ENTER', IS. ' TO RETURN
IF{BOP) WRITE(LUP. 3771) lCMO
GO TO 3700

3771

3730
3731

3750

3740

3725

3760

3741

C
3790
3799

c

C
3810

••••••••.••••••••••.•••.•••.••.. oE oo6490סס····························

NUMBER OF SUBAREAS FER SOURCE:'

C
3820
3821

•

CALL GETR(HHOE. OE .
IF(BERR) GO TO 8120
GO TO 1500

CONTINUE
FORMAT(' MAXIMUM

/ ' ?,)

. TRUE.) oo6500סס

oo6510סס

oo6520סס

ON oo6530סס--------------·-----·-------

oo6540סס

oo6550סס

oo6560סס



4465

4466
4467
4468

4480

IF(ERFC{",O) - YC) 4..65. 4480. 4466
",2 • ",0
GO TO 4467
"'1 • ",0
CONTINUE
CONTINUE

",0 • (",I + ",2)/2.0
CONTINUE
TE • XC
T",HI • ",0
GO TO 1500

00007890
00007900
00007910
00007920
00007930
00007940
00007950
00007960
00007970
00007960
00007990

C
'500

C
4610

C
4620

c
"00

......••.....•••...•....•.......
CALL GETR(HHVV. V .. TRUE.)
IF(BERR) GO TO 8120
GO TO 1500

CALL ",USH(HHYC(1»)
nCMO • HHXC( 1)
GO TO 1700

CONTINUE
CAlL GETR(HHXC. X9C .. FALSE.)
KXC • 1
GO TO 1500

CONTINUE
CAll GETR(HHVC. Y9C .. FALSE.)
KYC • 1
GO TO 1500

CALL GETR(HHZM. ZM. TRUE.)
IF(6ERR) GO TO 8120
GO TO 1500

v ••• •••••••••••• ••••••••• ••• ••00006000
00006010
00008020
00006030

XY ----------------------------00008040
00008050
00008060
00008070

X -----------------------------00008080
00008090
00008100
00008110
00008120

Y -----------------------------00006130
00008140
00008150
00008160
00008170

ZM ----------------------------ooooe180
00008190
00008200
000:)8210

C
5001

C
5100
5101
5102

5110

C
5200

C
5210

•••••••••••••••••••••••••••••••• OUT",UT COMMANDS •••• •••••••••••00008220
FORMAT(' SAM",LE TIME • STEADY STATE') 00008230

-------------------------------- .C ----------------------------00008240
CONTINUE 00008250

FORMAT(18X. ' --'. GS.3, lX, 2A4) 00008260
FORMAT(' SLMPLE LOCLT!ON WITHIN SOURCE. ') 00008270

IF(KXC.NE.O .AND. KYC.NE.O) GO TO 5110 00008280
JF(8ATCH) GO TO 8120 OO0082S0
CALL ",USH(HH9C(1») 00008300
IF(KYC.EO.O) CALL PUSH{HHYC(l» 00008310
IF(KXC.EO.O) CALL PUSH(HHXC(l») 00008320
GO TO 1500 O~08330

CONTINUE 00008340
CALL SETUP 00006350
XC • X9C 00008360
YC .. Y9C 00006370
8· TC.GE.O.O 00008360
IF(B) CALL PUTR(HHTC, TC) 00006390
rF( .NOT .8) WRITE(L'JW, 5001) 00008400
CALL PUTR(HHXC. XC) OOOC6410
CALL PUTR(HHYC. YC) 00008420
CALL CALC 00008430
IF(.NOT.BERR) CALL PUTR(HH9C. C ) OCOO6~40

IF(CE.GT.O.O) \liRITE(LU\Ii, 5101) Cf . HH9C(6). HH9C(7) 000064=0
IF(BERR ) WRITE(lUW, 5102) oooo8~60

IJRITE{LUIJ. 1001) oooo6A70
GO TO 1500 00006480
-------------------------------- .0 ----------------------------00006490
CALL PUSH(H90Q) 00006500
HeMD • H9DP 00008510
GO TO 1700 00006520
-------------------------------- .DC ---------------------------00008530
CALL PUSH(HH9C( 1») oooo85AO



00006570
oo6580סס

oo6590סס

oo6600סס

oo6610סס

MASS
FLOW RATE'

oo6630סס

oo6640סס

oo6650סס

oo6660סס

oo6670סס

oo6680סס

oo6690סס

oo6700סס

00006710
00006720
00006730
00006740
00006750
00006760
00006770
00006780
00006790
00006800
oo6310סס

00006820
00006830
oo6840סס

oo6850סס

oo6860סס

00006870
oo6880סס

00006890
oo6900סס

oo6910סס

oo6920סס

00006930
00006940
OOOOG950
oo6960סס

00006970
------------------------00006980

00006990
oo7000סס

00007010

oo6620סס····························

START
TIME

ERRORS

OOYL(IQ), OOT(IO). OOM(IO)

TO CHANGE FLOW RATE:'

HHOL( 7), HHOL( 6), HHOL (7)
HHOT(7) , HHOM(6), HHOM(7)

x y
LOCATION LOCATION

( '. 2A4, ,) ,) )
14. lX, 4G13.6)

WRITE(LUP. 1081)
IF(BATCH) GO TO 1400
GO TO 3920

IF(BOP) WRITE(LUP, 3821)
CAll GETI(ICMD, o. 0)
IF(ICMD.LE.O) GO TO 8120
NON • ICMO
GO TO 1500

3950

3930

C

C
3990

C •••••••••••••••••••••••••••••••• OM
3900 CONTINUE

C3901 FORMAT(
C·'
C +/' LINE
C +/ 6X, 4('
C3902 FORMAT( 1X,
C LU·LUW
C IF(.NOT. BOP) GO TO 3920
C LU • lUP
C3910 WRITE(lU, 3901) HHOL(6J.
C + • HHCT(6),
C 003919IO.l.NO
C WRITE(LU, 3902) 10, COXL(IQ),
C3319 CONTINUE

3920 CONTINUE
3921 FORMAT(' -1 TO LIST FLOW RATES.'

• /' 0 TO END OM.'
+ /' TIME STEP (LINE) NUMBER
• /, ,?,)

IF(BOP) IoIRITE(LUP. 3921)
CALL GETI(lCMO, -1, NO)
IF(BERR) GO TO 3990
IF(lCMO) 3910, 1500. 3950
IF( lCMO) 3930, 1500, 3950
CALL PUSH(HCMD)
HCMO • H910
GO TO 1700
CALL GETR (HHOM, OM, . FALSE.
IF{OM.LT.O.) GO TO 3990
KKQM( ICMO) 1
QOM (ICMD) OM
OOR (lCMO) O.
00 (lCMO) O.
OOV (lCMO) O.
GO TO 3920

...•........... ~ .........•.•.... R oo7020סס······················.······
CALL GETR(HHRR. XC, .FALSE.)
!F(XC.LT.l.0) GO TO 8120
R • XC
GO TO 1500

oo7030סס

oo7040סס

00007050
00007060

C
.:200
4201

C
4210
4211

+

••••••••••••.••••••••••••••••••• R.····························00007070
CONTINUE 00007080

FORMAT(' GRID MAP SCALE PARAMETERS: oo7090סס

/ 1 TO SET CONCENTRATION/STEADY STATE SCALE (SC),' oo7100סס

/2TOSETLINESIZE{SL),' 000071\0
/ 3 TO SET NODES PER LINE (SN).' oo7120סס

/ 4 TO SET X SPACING (SX).' 00007130
/ 5 TO SET Y SPACING (SY):' oo7140סס

/ 7') oo7150סס

IF{BOP) WRITE(LUP, 4201) 00007160
CALL GETI(ICMD, 1,5) 00007170
IF(BERR) GO TO 81 to oo7180סס

GO TO (4210. 4220, 4230, 4240. 4250), ICMD 00007190
-------------------------------- SC OO7200סס----------------------------

CONTINUE oo7210סס

FORMAT(' GRID MAP MULTIPLIER:'/' 7') oo7220סס



l-iHOO( 7 )
HHQM( 7)

HHOL(7)
HhOLf 7)

PUTR(HHGT, GT)

G136. IX. 2A4)

G13.6. IX. 2A4
G13.6, lX. 2t.4

HHOO(6) ,
HHOM{6) ,

HHOL(6) ,
HHOL(6) ,

DX'
DY''X,.v,
DR'
DM'

TD
TO

00008550
00008560

.DG ---------------------------00008570
00008580
00008590
00008600

.OP •. IP ----------------------00008610
00008620
00008630
00008640
00008650
00008660
00008670
00008680
00008690
00008700
00008710
00008720
00008730
00005740
00008750
00008760
00008770
00008780
00008790
00008800
00008810
00008820
00008830
00008840
00008850
00008860
00008870
00008880

.00 ---------------------------00008890
00008900
00008910
00008920
00008930
00008940
00008950
00008960
00008970
00008980
00008990
00009000
00009010
00009020
00009030
00009040
00009050
00009060
00009070
00009080
00009090
00009100
00009110
00009120
OOOC9130
00009140
00009150
00009160
00009170
00009180

.FF----------------------------OOOO9190
00009200

(0). 00 (IO)
(IO), OOM (IO)

HHOV(7) .
HHOR(7).

OOXM(IO).
OOYM(IO).

VOLUME
Io4ASS FLOW
FLOW RATE
RATE

GI3.6.

G13.6.
G13.6,

PUTR(HHOX,
PUTR(HHOY,
PUTR(HHAX .
PUTR(HHAY,
PUTR(HHOR.
PUTR(HHOM.

·'

·'
·'

CONTINUE

CONTINUE
WRITE(LUW, 1001)
GO TO 1500

HOMO • H90
GO TO 1700

CALL PUSH(H9G)
HCMO • H90
GO TO 1700

CONTINUE
FORMAT ( , MAXIMUM OIVISION-'. 19)

S • HCMO.EO.H90P
IF(B) CALL SETUP
CALL PUTH(HHC1. LUW)
CALL PUTH(HHC2, LUW)
CALL PUTH(HHC3, LUW)
....RITE(LU..... 1001)
CALL PUTR(HHZM, ZM)
CALL PUTR(HHP . P )
CALL PUTR(HHVV, v )
WRITE(LUW. 1001)
IF(B .OR. KOX.EO.l CALL
IF(8 .OR. KOY.EO.1 CALL
IF(S .OR. KOX.EO.2 CALL
IF(S .OR. KOY.EO.2 CALL
IF(B .OR. KOY.EO.3 ) CALL
IF(B .OR. OM.GT.O.O) CALL
WRITE(LUW, 1001)
CALL PUTR(HHRR. R )
IF(B .OR. KG .EO.l ) CALL PUTR(HHGG. G J
IF(B .OR. KG .EO.2 ) CALL PUTR(HHGL. GL)
IF{ (B .OR. KG .EO.3) .ANO. GL.GT.O.O) CALL
WRIiE(LUW, 1001)
IF(6) CALL PUTR(HHOE, OE)
IF(8) WRITE(LUW. 5251) NON
GO TO 1500

•
•

•

•

5271

5280

5272

5275

5289

C
5220

C
5250
5251

C
5300

C --------------------------------
5260 CONTINUE
5261 FORMAT(

~ /' x. Y LOCATION
5262 FORMAT(

• /' X LOCATION
• /' Y LOCATION

5265 FORMAT(
.' START VOLUME/
• SOURCE MASS/AREA
./, TIME ~REA RATE
... , CONCENTR. RATE
·/1X.6(· ('. 2A4. 'J ')

5266 FORMAT(1X. 6G13.6)
DO 5289 10 - 1. NQ

Ii'(J<KQX(I0)-1) 5260. 5271, 5272
WRITE(LUIoI. 5261) OOXL{IO). QOYUtal. HHOU6), HHOL(7)
GO TO 5275
wRITE(LUW. 5262) OOXL(IO),

• OOYL(IO),
CALL PUTR(HHOA. OOA(IO) )
....RITE(LUW. 5265)

HHOT(6). HHOT(7). HHOV(6),
, HHOC(6). HHaC(7). HHOR(6),

CONTINUE
WRITE(LUW, 5266) OaT (10). OOV

OOC (IO), OCR



5301 FORMAT(' 1')
WRITE(LUW, 5301)
GO TO 1500

00009210
00009220
00009230

•••••••••••••••••••••••••••••••• .G ••••••••• K· ••• •••••••• •••• ··00009240
00009250
00009260
00009270
00009280
00009290
00009300
00009310
00009320
00009330
00009340
00009350
00009360
00009370
00009380
00009390
00009400
00009410
00009420
00009430
00009440
00009450
00009460
00009470
00009480
00009490
00009500
00009510
00009520
00009530
00009540
00009550
00009560
00009570
00009580
CCCOS5eO
00009600
000096 fO
00009620
00009630
00009640
00009650
00009660
00009670
00009680
00009690
00009700
00009710
00009720
OOO0973C
00009740
00009750
00009760
00009770
00009780
00009790
00009800
00009810
00009820
OOOC9830
00009840
00009850
00009860

XGL)/xI'" 1.0
XGL)/(NX 1)

( , , G" ., OX. 2A4, ,) ,
( , . G" •• OX . 2A4. ' )
( , . G" •• OX • 2A4, ,) ,

( , . G" ,. OX. :<A4, ),

( .. G" •• OX • 2Aoll. ,) ,
( , . G" . 6, OX . 2A4, ,) ,

" . 3013), ' . 3014), ' 3015)

" 3016)

Te)
5001 )

TO 5425
• (XGM -
• (XG'" -

NXl

X' I'
X' I'

X' I'
x'I'

TO 5458

S:ALE
SCALE
SeAL!;

VI • YGI
IF(YI.LE.O.O) YI· XI
NY • MAX1( (YGM - YGL)/YI, 0.0) ... 1
K • ALOG10(AMAX1(ABS{YGL). ABS(YGL ... YI"'FLOAT(NY) ) ) )
I • 0
IF(K.GT.3) I • K 3
IF(K.LT.l) I • K - 3
YS 10.0·"'1

CONTINUE
IF(KLX.NE.O .AND. KLY.NE.O) GO TO 5410
IF(6ATCH) GO TO 8120
CALL ",USH(H9G)
IF(KLY.EQ.O) CALL ",USH(HLY)
IF(KLX.EO.O) CALL ",USH(MLX)
GO TO 1500
CONTINUE
CALL SETUP

NXL • MINO( (NSL - 5)/NSX, M,J)
NX • NSN
IF{NX.LE.O) NX
XI • XGI
IF{XGM.LE.XGL) GO

IF(XI .GT .0.) NX
IF(XI .LE.O.) Xi

CONTINUE
K • ALOG10(AMAX1(ABS(XGL), ABS(XGL ... XI"'FLOAT(NX) ) ) )
I • 0
IF{K.GT,NSX-2) I • K (NSX - 2)
IF{K.LT.1 ) I • K - 3
XS • 10.0·"'1

•

5~ 10

5440

CM 10.0··(NSX - 1)
XL • XGL
NXI • MINO(NX. NxLl
XC • XL
DO 5449 IX • 1. NX1

,J,J(IX) • XClxS
XC-XC'" XI

5449 CONTINUE
5451 FORMAT(' X SCALE

I . Y SCALE
I ' CONCENTRATION· /)

5452 FORMl.. T (, X
... I ' Y
... I' T· /)

5453 FORMAT('
5454 FORMAT('
5455 "ORMAT('
5456 FORMAT('

IF(BTSS) GO
B - iC.G£.O.O
IF(S) CALL ",UTR(HHTC,
IF( .NOT .S} WRITE(LUW,
\JRITE{LUW, 5451)

XS, HHXC(6), HHXC(7)
, YS. HHYC(6), HHYC(7)

... . SC, HH9C(6), HH9C(7)
GO TO 5459

5~25

c

c

c



oo9870סס

oo9880סס

oo9890סס

oo9900סס

oo9910סס

oo9920סס

00009930
oo9940סס

oo9950סס

oo9960סס

oo9970סס

oo9980סס

oo9990סס

ooסס0001

00010010
Q.:JOl0020
00010030
00010040
00010050
000 1006C
00010070
00010080
00010090
00010100
00010110
00010120
00010130
00010140
00010150
00010160
00010170
00Q10180
00010190
00010200
00010210
00010220
00010230
00010240
00010250
00010260
00010270
00010280
00010290
00010300
00010310
C0010320
000103:30
00010340
00010350
00010360
00010::;70
00010380
00010::390
00010400
00010410
00010420
00010430
00010440
00010450
00010460
00010470
00010480
00010490
00010500
00010510
00010520

FORM.' )

NX 1)
NX1)
NX 1)
NX 1)

NX 1)
NX 1)
NX 1)
NX1)

(oJoJ{IX).:X 1,
(oJoJ(IX). IX 1.
(voJ(IX). IX" 1,
(oJJ{iX).:X 1,

(,JoJ(IX). IX 1,
(,JoJ(IX). IX 1,
(,;V(IX). IX 1.
(';oJ(IX). IX .. 1,

5473)
5474)
5475)
5476)
1001 )
1002)
1003)

5453 )
5454 )
5455 )
5456 )
1001 )

WRITE(LUW,
WRITE(LUW,
WRITE(lUW,
.. iHTE( LUW.
IJRITE(LUW,
WRITE(LUW,
WRli,,(LUW,

3013)
301<:)
3015 )
3016 )

WRITE(LUW.
WRlTE(LUW.
WRIH(LUW,
WRITE(LUW.
IrrtRITE(LUW.

CALL PUTR(HHTE, TE)
WRJTE(LUW, 5452)

XS, HHXC(6), HHXC(7)
, YS, HHYC(6), HHYC(7)
, SC, HHTC(6), HHTC(7)
CONTINUE

IF{NSX.EO.3)
IF{N5X.EO.4)
IF{N5X.EO.5)
IF{NSX.EO.6)
IF{NSY .GT. 1)
CEM • 0.0
NCE • 0
NCM • 0
YC • YGM
DO 5479 IY • 1, NY

XC • XL
DO 5469 IX .. 1, NXl

CALL CALC
IF{C) 5465, 5462, 5461

CEM • AMAX1(CEM. 100.0~CE/C)

e .. C/SC
IF(C.GE.CM) GO TO 5463
oJ • C • 0.5
GO TO 5467

CONTINUE
I • AlOG10(C)
I .. I - {NSX - 3}
oJ .. -:
IF(I.LE.9) oJ .. oJ - 10.0~INT(C/(10.0""I»

NCM .. NCM + 1
GO TO 5467

CONTINUE
oJ • -1

NCE .. NCE '" 1
CONTINUE
oJ,.J{IX) .. oJ
xe·XC·XI
CONTINUE

FORMAT( lX, IS,
FORMAT( lX, 15.
FORMAT( lX, IS,
FORMAT(lX, IS,

,JY .. YC/YS
IF(NSX.EO 3)
IF(NSX.EO.4)
IF(NSX.EO.5)
IF(NSX.EO 6)
IF(NSY.EO.2)
IF(NSY.EO.3)
IF(NSY.EO.4)
YC ~ YC - YI
CONTINUE

;:ORMAT(' WORST APPROXIMATION" +-', G9.3. ,%.,)
FORMAT( lX, IS. ' LA~GE VALUE(S) IN -(MAGNITUOE"'EXPONENT)
FORMAT( lX, IS, ' SOURCE{S) SHO....N AS "-1".')

IF(CEM.GT.O.O} WRITE(LUW, 5481) CEM
IF(NCM.GT.O ) WRITE(LUW, 5492) NCM
IF(NCE.GT.O ) ....RITE(LUW. 5483) NeE
WRITE(LUW, 1001)
XL .. XC
NX .. NX - NXl
IF(NX.GT.O) GO TO 5440
WRITE(LUW, 1001)

BTSS .FALSE.
GO TO 1500

•
•
•

5461
5462

5463

5465

5479
5481
5482
5483

5459

5467

5458

5469
5473
5474
5<:75
5476



HHOA( 7)
HHDC(7)

, )

, )

, )

, )

HHOA(S) ,
HHOC(6) ,

DOA (IO)
ooc (10)

.IC

.10

.IG

.1 ----------------------------00010530
00010540
00010550
00010560

---------------------------00010570
00010580
00010590
00010600

---------------------------00010610
00010620
00010630
00010640

---------------------------00010650
00010660
00010670
00010680
00010690
00010700
00010710
00010720
00010730
00010740
00010750
00010760
00010770
00010780
00010790
00010800
00010810
00010820
00010830
00010840
00010850
00010860
00010870
00010880
0001('890
00010900
00010910
00010920
00010930
00010940
00010950
00010960
00010970
00010980
00010990
00011000
ooel1010
00011020
00011030
00011040
00011050
00011060
00011070
00011080
00011090
OOC11100
00011110
00011120
00011130
00011140
00011150
00011160
00011170
00011180

SOURCE
AREA
CONCENTR.

SOURCE
AREA
CONCENTR.

SOURCE
AREA
CONCENTR.

SOURCE
AREA
CONCENTR.
)

y
MASS/AREA
LOCATION
RATE

y
VOLUME
LOCATION
FLOW RATE

y
MASS
LOCATION
FLOW RATE

CALL PUSH(HH9C(1»
HCMO ,. H9I
GO TO 1700

CALL PUSH(H9IO)
HCMD • H9IP
GO TO 1700

CALL PUSH(H9G)
HCMO • H9I
GO TO 1700

•

•
•

5572

5574

5560 CONTINUE
5561 FORMAT( /

.' X
+, STA:H
+/' LOCATION
.. , TIME

5562 FORMAT( /
.' X
+, START
+/' LOCATION
+ TIME

5563 FORJoIAT( /

.' X
.. START
./, LOCATION
.. , nJolE

5564 FORJoIAT( /
... ' X Y
... START VOLUME/
+/' L.OCATION LOCATION

, TIME AREA RATE
5565 FORMAT(lX. 6{' (', 2A~, 'I .)
5566 FORMAT( 1X, 6G13.6)

KOMO • 0
DO 5589 10 • t, NO

KOX • KKOX(IO)
KOM • KKOM(10)
GO TO (5571, 5572. 5573, 5574), KOM

IF(KOM.NE.KOMO) WRITE(L.U.... , 5561)
'-16 • HHOM(6)
..,7 • HHCM(7)
o • 00101 ( 10)
GO TO 5580
Ii"(KOM.NE.KOMO) WRITE(LUW. 5562'
1-'6 • HHOR(61
H7 ,. HHOR(7)
o • OOR(IO)
GO TO 5580
IF(KOM.NE.KOMO) WRITE(LUW, 5563)
foI6 • HHQQ(6)
H7 ,. '1HOO(7)
o • 00 (IO)
GO TO 5580
IF(KOM.NE.KOMO) ....RITE(LU.... , 5564)
...6 ,. HHOV( 6)
H7 • HHOV{ 7)
o • Oov{IO)
GO TO 5580

IF(KQM.NE.KOMOJ WRITE{LUW. 5565)
HHOL(6), HHOL(7). HHOL(6), HHOL(7).

, HHOT(6), I-lHOT(7), H6 , H7
WRITE(LUW, 5566) OOXL(IO), OOYL(IO),

, QOT (IO), 0

5573

5571

C
5500

C
5520

C
5510

c

C
5580



PUSH{HHYC(l»
PUSH(HHXC(l»
PUSH(HHTE(l»

IF(KOX.EO.2) WRITE(LU...... 5566) OOXM(IO), OOYM(IO)
KOMO • KOM
CONTINUE

WRITE(LUW, 1001)
GO TO 1500

...................•............

................................

00011190
00011200
00011210
00011220
00011230

.TG •••••• ••• ••• ···~····••••• ·.OOO11450
00011460
00011470
')QO 11480
00011490
00011500
00011510
00011520
00011530
00011540

ERRORS ························00011550
PARAMETER ERROR (SERIOUS) -----00011560

00011570
00011580
00011590
00011600
COO11610

PARAMETER ERROR (NON-SERIOUS) -00011620
00011630
00011640
00011650
00011660
00011670

.T ••••••••• ••••••••••••• ••••••00011240
a .AND. KYC .NE. 0) GO TO 5610 00011250

00011260
00011270
00011280
00011290
00011300
00011310
00011320
00011330
00011340
00011350
00011360
00011370
00011380
00011390
00011400
00011410
00011420
00011430
00011440

IF(KTE .GT. 0 .AND. KXC .NE.
IF{BATCH) GO TO 8120
CALL PUSH(HH9T(1»
IF(KYC .EO. 0) CALL
IF(KXC .EO. 0) CALL
IF(KTE .EO. 0) CALL
GO TO 1500
CONTINUE
BTSS •. TRUE.
CALL SETUP
XC • X9C
YC • Y9C
CALL PUTR(HHTE. TE)
CALL PUTR(HHXC. XC)
CALL PUTR(HHYC. YC)
CALL CALC
CALL PUTR{ HH9T. C)
IlIRITE(LUW. 1001)
BTSS •. FALSE.
GO TO 1500

IF(KTE .~T. 0) GO TO 5630
IF(BATCH) GO TO 8120
CALL PUSH(H9TG)
HCMD • HHTE( 1)
GO TO 1700
CONTINUE
BT5S • . TRUt;.
HCMD • H9G
GO TO 17:>0

CONTINUE
IoIRITE(LUP, 1081)
IF(BATCH) GO TO 1500
IF(BIP) GO TO 1700
GO TO 1500

CONTINUE
IlIRITE(LUP, 1081)
IF(BATCH) GO TO 1400
IF(BIP) GO TO 1700
GO TO 1500

••••.•••...................•••••

e
e

8110

5610

5589

e
5.00

5630

e
5620

e
8120

C ••••••••• ·•••••••••••• ·••• ······ END ···························00011680
END 00')1 1690

c •• •••••••••••• •• • ••••••••••••••• INrT ··························00011700

•
•

•
•
•

•
•
•

SUBROUTINE INIT
LOGICAV2 BERR, BATCH. BOP BOE ,6TSS

Bf' BT' ,n 8TO 'T5 ,T. BTT B7B
CHARACTER'"4

HHCMD
H HA HAR HHAX HHAY
He HO HHDX HHDY HHDR
HE HF HG HHGG HrlGL
HH . HI HIP HIL HI'

CHARACTER·4
HL HLX HLV H"
HO HOD HOP HOE HOT HOW HHP
HD HaN HHQE HHOL H~OA

HHOM HHOR HHOC HHOO

Ht-'DM
HHGT

HHOT
HHOV

00011710
0001'720
00011730
OOC11740
00011750
00011760
00011770
00011780
00011790
00011800
00011810
00011820
00011830
00011840



00011850
00011860
00011870
00011880
00011890
00011900
00011910
00011920
00011930
00011940
00011950
00011960
00011970
00011980
00011990
00012000
00012010
00012020
00012030
00012040
00012050
00012060
00012070
00012080
00012090
00012100
00012110
00012120
00012130
00012140
00012150
00012160
00012170
00012180
00012190
00012200
OOCt2210
00012220
00012230
00012:240
00012250
00012260
00012270
00012280
00012290
00012300
00012310
00012320
00012330
00012340
00012350
00012360
00012370
00012360
00012390
00012400
00012410
00012420
00012430
000124 ..;0

(7)
(T)

UZ"

DVT

(7)
(T)

(T)
(7)
(T)

(T)

UVU

HHOT
HHO'"

HH9C

HHDM
HHGT

HHTE
HHUT
HH'lT

DXT

HH9C

HHTE
HHUT
HH"T

,TPHI

'"

UOO UOV
UVI UVD

Z"
r;OYM( 10)
00 ( 10)

HHTC
HHUt~

HHVK
HHVU
HHZM

HHP (7)
HHOA (7)
HHQO (7)
I-lHRD (7)
HHTC (7)
HHUM (7)
HHVK (7)
HHVU (7)
HHZM (7)

HHRD

HHAY (7)
HHOR (7)
HHGL (7)

DR OM
00
TO TE.
'IT VTN

OX DY
P 0'
SC TC
VI( VI(N

XCI XD
YGI YO
OOYL( 10)
00'" ( 10)
OOM ( 10)

BT5 ST6 8T7 8Ta

LUE. LUIoi

KLY KR
KXC I(YC
NSX NSY

HHRK

ULe
UOR UOC
UVK UVT

HOT HOw
HHOL (7)
HHOC (7)
HHRK (7)
HSX HSY
HHUL (7)
HHVG (7)
HHVO (7)
HHYC (7)

H90Q. H9~F, H9G
H9IO. H9TG
HHC3 (18)

HSX HSY
HHUL
HHVG
HHVQ
HHYC

H900, H9FF, H9G
H9IO, H9TG
HHC3

HHAX (7)
HHOY (7)
HHGG (7)
HI'

(T)

HSN

lUP

KLX

K"
NSN

WGr
UOH

U"

HSDP,
HSIP,

HIL
H"
HO'
(T)
(T)
(T)
HSN
(T)
(T)
(T)
(T)

lU'

UGL
UOT
UTe

KG

K"
N5L

HSL
HHU
HHVV
HHvr
HHXC

HAO
HHOX
HO
HlP
HLV
HOP
HHOE
HHOR
HHRR
HSl
HHU
HHVV
HHVI
HHXC

H9CG,
HSIG.
HHC2

KDV
KVG
NON

Hse

H'
CHARACTERQ

HS HSC
HU
H'
HHVR
HH
HH9T

CHARACTERQ
H9D HSDe,
H91 H9le,

• HHCl •
COMMON /CHAR/

HHCMD(30)
H HA
He HD
HE HF
HH HI
HL HLX
HO HOC
HO HQN
HHOM (7J
H'
HS
HU
H'
HHVR (7)
HH
HH9T (1)
H9D H90e. H9DG. H9DP.
H91 H91e. H9IG, H91P,

• HHCl (18) , HHC2 (18)
COMMON- /9 IT /

BERR, BATCH
SO? BCE .8T55

, STl . 6T2 . 8T3
COMMON lINTEl

LUL LUM
MeMO
KO>
KTE
NO
"0

· KKOX( 10) . KKQM( 10)
COMMON /REAL/

UA we
WOL UOA
URK URO
usc
AX A Y :: CE
G GL GT G2
R RK RP RD
V VN va vp
VI' VI VO VU
xc X9C XGl XGM
YC YiC VGl YGM
OQXL( 10) OQXM( to)
OOA (10) OaT ( to)

, DOC ( 10) . OOR ( 10)
OP~N( 1, FILE'" 'SLOCK .DAT')

•

•
•
•
•

•

•
•
•
•
•
•
•

•
•

•

•

•
•

•
•
•

•

•
•
•
•
•
•

•

•

•

•
•

•

•

•

C •••••••••••••••••••••••••••••••• CHARACTER
7000 FORMAT(20A4)

READ(1,7000)(HHCMO(I),I·',30)
READ(1,700D) H.HA.HA~

READ( " 7000) (HHAX( I). 1·',7)
READ( " 7QOO){HHAY( I), I·', 7)

00012460
00012470
00012460
00012490
00012500



c
C

7010

c
C

7020

c

c
C

7030

READ(1.7000) He,HD
READ( 1.7000) (HHOX( I) .1-1. 7)
READ(1.7000)(HHOY(I),I"1,7)
READ( 1, 7000) (HHOR( I) ,1-',7)
READ(1,7000)(HHDM(I},t-l,7)
READ(1.7000) HE,HF,HG
READ(1,7000)(HHGG(I),I-',7)
READ( " 7000)(HHGL( 1).1"1,7)
READ(1.7000){HHGT(I),I·l,7)
REAC(1,7000l HH,HI
READ(1,70001 HIP,HIL,HIR
READ(t,70c0) HL,HLX,HLY.HM
READ(1.7000) HO,HOD,HOW
REAO(1,70001 HOP,Hoe,HOT
READ( " 7000)(HHP{I) .1"1. 7)
READ(1,7000) HO,HON
READ(1.7000)(HHQL(I),r*1,7)
READ( I, 7000) (I-lHOA(I }, 1-'.7)
READ( t. 7000) (HHQT( I) ,t-,. 7)
READ( 1, 7000)(HH0Jro1( 1).1-',7)
READ(1,7000)(HHQR(I),r·'.7)
READ( 1. 7000)(HHOC(I), 1"',7)
READ(1,7000)(HHOQ(I),I-l,7)
REAO(l,7000)(HHOV(I),r-l,7)
READ( 1, 7ooo)(HHOE( I). 1-,.7)
REAO(I,70c0) HI<:
REAO(1,7ooo)(HHRR{I),I·l,7)
REAO(1,7ooo) HS,HSC,HSL
REAO(1,7ooo) HSX,HSN,HSY
READ( 1, 7ooo){HHTC( 1),1·1,7)
REAO{1,7000)(HHTE{I),I·l.7)
REAO{ 1,7000) HU
READ( 1,7000) HV
REAO( 1. 7ooo)(HHVV( 1),1·1,7)
READ(1,70oo) HXY
REAO( 1, 7ooo)(HHXC( 1),1.1,7)
REAO ( 1 , 7000)( HHYC ( ! ) , I. 1 . 7 )
REAO(1,7000)(HHZM(I).I·1.7)
REAO(1,7000)(HH9C(I).I·l,7)
REAO( 1, 7ooo)(HH9T( 1),1·1.7)
REAO(1,7000} H90,H90C,H90G
REAO(1,7ooo) H90P,H9DQ
REAO( 1,7000) H9FF .H9G
REAO( 1,7000) H9I.H9IC.H9IG
REAO(1,7ooo) H9IP,H9IQ.H9TG......•...................•..••••

FORMAT(4L~)

REAO( 1,7010) BATCH
REAO( 1.7010) BOP .BOE, BTSS
REAO(1,7010) 8Tl,8T2,8T3.8T4
READ(1,701D) 8T5.3T6,8T7.8T5.................••....•.•••••••

FDRMAT(515)
READ( 1,70.20) LUL.LUM
READ(l,7020) LUR.LUP.LUE.LUW
REAO(1,7020) MeMD,MO

READ(1,7020) KDX,KOY,KG,KLX,KLY
READ(1.7020) KR,KTE.KVG,KVP,KVR
READ(1,7020) Kxe.Kve.NO,NON
READ(1,70:20) NSL.NS~,NSX.NSY................................

FORMAT(3F13.10)

00012510
00012520
00012530
00012540
00012550
00012560
00012570
00012580
00012590
00012600
00012610
00012620
00012630
00012640
00012650
00012660
00012670
OOO12e:ao
00012690
00012700
00012710
00012720
00012730
00012740
00012750
00012760
00012770
00012750
00012790
00012800
00012810
00012520
00012830
00012840
00012£>50
00012860
00012870
00012850
000 12890
00012900
0001:910
00012920
00012930
OCO 12940
00012950

BIT •••••• ·····················00012960
I/O OPTIONS -------------------00012970

00012980
00012990
00013000
00013010
00013020

INTEGER ·······················00013030
I/O UNITS, DIMENSIONS ---------00013040

00013050
00013060
000 13070
0001 :;080

FLAGS AND COUNTS --------------00013090
00013100
00013110
00013120
00013130

REAL ··························00013140
UNITS, PARAMETERS -------------000'3150

00013160



REAO(1.7030) VA,UO
REAO(1,7030) UGL,UGT,ULC
REAO(1,7030) UOL,UOl,UOT
READ(1,7030) UOM,UOR,UOC
REAO(1,7030) UOO,UOV
READ(1,7030) URK,URO,UTC
READ(1,7030) UVV,UVK,UVT
READ(1,7030) UVl,UVD,UVU
REAO(1,7030) UZM,U9C
REAO(1,7030) OM,OE,SC
END

00013170
00013180
00013190
00013200
00013210
00013220
00013230
00013240
00013250
00013260
00013270

C •••••••••••••••••••••••••••••••• PUSH •• •••••• •••• •••••••• •••• ··00013280
SUBROUTINE PUSH(HO}
LOGICAL·2 BERR, 3ATCH,SOP SOE ,STSS

• BTl BT2 BT3 8T4 BT5 BT6 BT7 BT8
CHARACTER·4

HHCMD
• H HA HAR HHAX HHAY
• He HO HHOX HHDY HHOR
• HE HF HG HHGG hHGL
• HH I'll HIP HIL HIR

CHARACTER"'4
T i'lL HLX HLY HM
• HO HOD HOP HOE HOT HOW HHP
• HO HON HHOE HHOL HHOA
+ HHOM HHOR HHOC HHOO
• HR HHRR HHRK HHRD

CHARACTER-4
• HS HSC HSL HSN HSX HSY HHlC
+ HU HHU HHUL HHUM
+ HV HHVV HHVG HHVK
• HHVR HHVI HHVO HHVU
• HXY H~XC HHYC HHZM

HH9T
eHJ,RACTER-4

+ H90 H90C, H90G, ~9DP. H900, ~9FF. H9G
+ H9I H9Ie, H9IG, H91? H910, H9TG
+ HHC1 HHC2 HHC3

CHARACTER-a He H1 H2
COMMON leHARI

HHCMO(30)
+ H HA HAR HHAX (7) HHAY (7)
+ HC HD hHDX (7) HHDY (7) HHOR (7)
+ HE HF HG HHGG {71 H~GL (7)
+ HH I'll HIP HIL HIR
+ i'lL HLX ~lY HM
+ HD ~OO HOP HOE HOT HOW HHP (7)
+ HO HON HHOE (7) HHOl (7) HHOA (7)
• HHOM (7) ~HOR (71 ~HOC (7) HHOQ (7)
~ HR HHRR (7) HHRK (7) HHRO (7)

HS HSC HSL HSN HSX HSY HHTC (7)
riU HHU (7) HHUL (7) hHUM (7)
HV HHVV (7) HHVG (7) HHVK (7)

+ HHVR (7) HHVI (7) ~HVD (7) HHVU (7)
+ HXY HHXC (7) HhYC (7) HHZM (7)
+ HH9T (7)
T H90 H90C, H9DG. H90P, H9DO. H9FF, H9~

H91 H91C, H9IG, ~9IP, H9IO. H9TG
. HHC1 (18) , HHC;: (18) HI"lC3 (1B)
COMMON IBIT I

+ SfRR, BATCH
BOP BOE ,BTSS

+ ,BTl, 6T2 ,BT3 8T4 8T5 BT6 BT7, BTB
CO~MON /INTEl

+ L~L LUM LUR LUP LUE LUW
+ MCMO

HHOM
HHGT

HHOT
HHOV

HHTE
HHUT
HHVT

HHge

folHDM (7)
"'I"lGT (7)

foll"lOT (7)
HHOV (7)

~HTE (7)
HHUT (7)
HHVT (7)

HH9C (7)

00013290
00013300
00013310
00013320
00013330
00013340
00013350
00013360
00013370
00013380
00013390
00013400
000'3410
00013420
00013430
00013440
00013450
00013460
00013470
ooo134BO
00013490
00013500
00013510
00013520
00013530
00011540
0001:;550
00013560
000 13,,70
00013580
00013590
00013600
00013610
00013620
00013630
00013640
00013650
00013660
00013670
00013680
00013690
00013700
00013710
00013720
C'Q01373C
00013740
00013750
00013760
00013770
00013780
00013790
00013600
00013810
00013820



KDX KDY KG KLX KLY K~

+ KTE KVG KVP KVR KXC KYC
+ NO NON N5L N5N NSX NSV
+ MO
+ KKOX{ 10) KKOM( 10)

HI • HO
DO 5900 1 • '. MCMO

H2 • HHCMO{I)
HHCMD(I) • Hl
IF{Hl.EO.H) RETURN
Hl • H2

5900 CONTINUE
WRITE{LUP, 9001) MCMO, H1

9001 FORMAT(' STACK SPACE OF', IS, ' COMMANDS EXCEEDED.'
... I ' COMMAND' A4, LOST.')

END

00013830
00013840
00013850
00013860
00013870
00013880
00013890
00013900
00013910
00013920
00013930
00013940
00013950
00013960
00013970
00013980

•••••••••••••••••••••••••••••••• GETI •• ··.·····.···············00013990
SUBROUTINE GETI(KO. LO, ~)

LOGICAL-2 BERR, BATCH.30P BOE 8TSS
• ,BTl, 8T2 3T3 BT4 8T5 3T6 BT7 BT8

COMMON IBIT I
... BERR, BATCH
+ BOP BOE BTSS
+ ,BTl, ST2 ,BT3 BT4 BT5 3T6 BT7 6T8

COMMON lINTEl
+ LUL LUM LUR LUP LUE LUW
+ MCMO
+ KOX KOV KG KLX KLY KR
+ KTE KVG KVP KVR KXC KVC
+ NO NON NSL NSN NSX NSV
+ MO
• KKOX{ 10) KKQM( 10)

1022 FORMAT(10I5)
1032 FORMAT(lX. 1015)

READ(LUR, 1022) Kl
IF(BOO WRITE(LUE. 1032) Kl
BERR •. TRUE.
!F(LO.LT.MO .AND. (K1.LT.LO .OR. Kl.GT.MO) ) RETURN
BERR •. FALSE.
KO • K 1
RETURN
'NO

00014000
00014010
00014020
00014030
000\4040
00014050
00014060
00014070
00014080
00014090
00014100
00014110
00014120
00014130
00014140
00014150
00014160
00014170
00014180
00014191J
00014,'::0
00014210
00014220
00014230
00014240

C •• =••••••••••••••••••••••••••••• GETR ··························00014250
SUBROUTINE GETR(HHO. RO, BO)
LOGICAL-2 BERR. BATCH,BOP 90E STSS

3Tl 6T2 3T3 BT4 8T5 BTG 9T7 3T8
LOGICAL-2 BO
CHARACTER-4 HHO H
DIMENSION HHO(7)
COMMON IBIT I

+ BERR, BATCH
+ 30P 60E a~ss

+ ,8T1 , BT2 ,BT3 BTA STS ST6 BT7 878
COMMON lINTEl

+ LUL LUM LUR LUP LUE LVW
• MeMO

KDX KDY KG KLX KLV KR
+ KTE KVG KVP KVR Kxe KYC

NO NON NSL NSN NSX NSY
+ MO

KKOX( 10) KKOM( 10)
DATA H I' 'I

1011 FORMAT(lX, 4A4, (',:;lA4, '):' I?')
1012 FORMAT(lX, 4A4, ' (UNlTLESS):' I?')
1023 FORMAT(E15.0)
1033 FORMAT(lX. G1S.7)

00014260
00014270
00014280
00014290
00014300
00014310
00014320
000\4330
0001':340
00014350
00014360
00014370
00014380
0001 4390
00014400
00014410
00014420
00014430
00014440
00014450
00014460
00014470
00014480



OM· OOM(IO)-UOM
ON • (OM - OMO)/ODA
YO .. YL ~ YI-0.5
DO 5290 IY .. 1, N'I'

YN .. ~Y - YO)/YD
XO • XL ~ XI-0.5
005190 IX .. 1, NX

XN • (X - XO)/XO
RN • SORT(XN-XN • YN-YN)

IF(BTSS) GO TO 5000
IF(RN.LE.O.) GO TO 9100
IF(T.LT.O.) GO TO 4500

TN • {T - TO)/TO
WO" (RN - TN)/SORT(4.0-TN)

E • ERFC(WO)
4500 CONTINUE

CY .. EX?( (XN/G2 - RN)·0.5)
CR • 4.0·S0RT(WPI*RN)
W • ON'"CY"E/CR

5001 FORMAT(lX, 5G15.7)
IF(BT5) WRITE(LUW, 5001)

~ X , XO. XC, XN, CR
~ Y , YO. YO. YN. CY
~ , T , TO. TO, TN, E
• , OM, OMO,ODA.ON, W

C • C • W
CE • CE • W"ER/RN

GO TO 5090
5000 CONTINUE

CR • AMAX1(CR. RN)
5090 CONTINUE

XO • XO • XI
5190 CONTINUE

YO .. '1'0 ~ VI
5290 CONTINUE

OMO • OM
5390 CONTINUE

IF(STSS) GO TO 5500
C "C/U9C
CE • CElU9C

GO TO 5990
5500 CONTINUE

IF(CR .GT. 0.) C • CR / (SORT(TPHI .. TPHI • CR) • T?HI)
C .. (TM • C .. C - TO) / UTC

5990 CONTINUE
SERR •. FALSE.
RETURN

9100 CONTINUE
C • - 1.0
CE .. 0.0
BERR •. TRUE.
RETURN
END

00016470
00016480
00016490
00016500
00016510
00016520
00016530
00016540
00016550
00016560
00016570
00016580
00016590
00016600
00016610
00016620
00016630
00016640
00016650
00016660
00016670
00016680
00016690
00016700
00016710
00016720
00016730
00016740
00016750
00016760
00016770
00016780
00016790
00016800
00016810
00016820
00016830
00016840
00016850
00016860
00016870
00016880
00016890
00016900
00016910
00016920
00016930
0001ES-40
00016950
00016960
00016970
00016960
00016990

C •••••••••••••••••••••••••••••••• ERFC .. ••••• .. ···················00017000
FUNCTION ERFC(WO)

DATA EO. El, EZ, E3, E4, E5
... / .32759 .. 25':38. -.28540. 1.42141, -1.45315, .06141/

W • 1.0/( 1.0 ~ =:O'"ABS(WO) )
W • W"(El ~ W-(=:2 ~ W-(E3 + W"(E4 - W-E5) ) )
E .. W*EXP(-(WO"WO) )
IF(WO.LT.O.) E .. 20- E

ERFC • E
RETURN
'NO

00017010
00017020
00017030
00017040
00017050
00017060
00017070
00017080
00017090
00017100



.~ •• TSO FOR~GROUND HARDCOPY
DS~A~E·U11236C.aLDCKPC.OATA

VELOCITY FT/O

RETARDATION
SC Sl
SN SY
SAMPLE TIM~ DAYS
% STEADY STAiE

X LOCATION FT
Y LOCATION FT
THICKNESS FT
CONCENTRATION MG/l
STEADY STATE DAYS
· DC .00
.00
o

· IC 10
.10 . TO

FT
FT

..
DISPERSIVITY
OISPERSIVITY

•
X
V
o
X DISPERSION FT2/0
Y DISPERSION FT2/D
JISPERSION RATIO
MOL. DIFFUSION FT2/D
F 0
DECAY GAMMA
DECAY LAMBOA l/YR
OECAY HAlF-lIF: YR
1
H. IR
LX LY III
00 OW
OE OT
POROSITY
ON
SOURCE lOCATION FT
SOURCE AREA FT2
SOURCE TIME DAYS
MASS FLOW RATE lBM/D
MASS/AREA RATE L6/FT2/D
SOURCE CONCENTR MG/l
VOLU~E FLOW RATEFT3/D
VOLUME/AREA RATEFT/D
ACCURACY

1

TE
U
V
vv
XV
X
V
z
e
T

.0

.0'

.FF

. I
IP

AX
IV
o
OX
O'
O'
OM,
GO
Gl
OT
H

IP
l
o
0',
o
Ol
0'
OT
OM
O'
00
00
OV
e,
•o.
s
sx

F

F F F F
F F F F

• '0
0 0 0 0

30 '0
0 0 0 0 0
0 0 0 0 0
0 0 0 '00

80 0 • ,
'-0 '-0



2.737909E.-3
LO
LO
LO
LO
LO
LO
LO
0.0

365.2422
LO
LO
LO
LO
LO
LO
62 42796E-6
o ,

LO
LO
62.42796E-6

LO
LO
LO

LO



2500
3000

IF(.NOT.BO?) GO TO 3000
IF(HHQ(6).EO.H) GO TO 2500
WRITE(LUP. 1011) (HHO(I), I • 2. 7)
GO TO 3000
WRITE(LUP. 1012) (HHO(I). I • 2. 5)
REAO(LUR, 1023) 1'1
IF{BOE) WRITE(LUE. 1033) R1
BERR •. TRUE.
H(BO .ANO. Rl.LE.O) RETURN
BERR • . FAL$E.
1'0 • 1'1
RETURN
ENe

00014,,90
00014500
00014510
00014520
00014530
00014540
00014550
00014560
00014570
000,4580
00014590
00014600
00014610

C •••••••••••••••••••••••••••••••• PUTI' ••••••••••••••••••••• • •• ··00014620
SUBROUTINE PUTR(HHO, RO)
LOGICAL~2 SERR. SATCH,BOP BOE 615S

• BTl BT2 BT3 3T4 BT5 BT6 BT7 BT8
CHARACTER-4 HHO
DIMENSION HHO(7)
COMMON IBIT I

~ BERR, BATCH
BOP 80E BTSS

~ ,BTl, B12 . 813 8T4 815 BT6 8T7 BT8
COMMON lINTEl

LUL LUM LUR LU? LVE LUW
~ MCMO
T KOX KOY KG KLX KLY KR
~ KTE KVG KVP KVR KXC KYC

NO NON NSL NSN NSX NSY
Me

~ I:KQX ( 10) KKQM( 10)
1001 FORMA1(lX, 4.\4. '.' G13.6. lX, 2A4)

'll'RITE(LUw. 1001) (HHOU), I· 2,5), 1<0, HHO(6), HHO(7)
RETURN
END

00014630
00014640
00014650
00014660
00014670
00014680
00014690
00014700
00014710
00014720
00014730
00014740
00014750
00014760
00014770
00014780
00014790
00014800
00014810
00014820
00014830

C •••••••••••••••••••••••••••••••• ~UTH .·························OOO~4840

SUBROUTINE PUTH(HHO, LUO)
LCGICAL*2 BERR, BATCH. SO? SOE BTSS

~ 8T1 BT2 8T3 8T4 ST5 8T6 ST7 BT8
CHARACTER·4 HHO H
DIMENSION HHO( 18)
COMMON ISIT I

~ 8ERR. BATCH
BOP BOE 3TS5

,8T1 BT2. 6T3 8T4 BT 5 BT6 6T7 BT8
COMMON IINiEl

LUL LUM LUI< LUP LUE LUW
• MCMO
• KDX ~OY KG KLX KLY KR

KTf KVG KVP KV~ KXC KYC
T NQ NON NSL NSN ~SX NSY

Me
KKOX( 10) KKOM( 10)

DATA H I' 'I
1001 FORMAT(lX, 18A4)

N • 18
00 2900 I • 1, 17

IF(HHO(N).NE.H) GO TO 3000
N • N - 1

2900 CONTINUE
3000 CONTINUE

WRITE(LUO, 1001) (HHO(I), I. 1. N)
RETURN
ENe

00014850
00014860
0001-1870
00014880
00014890
00014900
00014910
00014920
00014930
00014~40

00014950
00014960
00014970
00014980
00014990
00015000
00015010
00015020
00015030
00015040
00015050
00015060
00015070
00015080
00015090
00015100
00015110
000151:<0C··••••• ·•••• ·•••••• ·•••••••••••. SETUP •• ••• ····················00015130

SUSROUTINE SETUP 00015140



LOGICAL*2 BERR, BATCH, BOP BOE BTSS 00015150
.. , BTl ,ST2 BT3 BT4 BT5 BT6 BT7 BT8 00015160

COMMON IBIT I 00015170
.. BERR, BATCH 00015180
.. BOP BOE BTSS 00015190

, BTl . BT2 , 8T3 BT4 BT5 8T6 BT7 BT8 00015200
COMMON lINTEl 00015210

... L.UL LUM LUR LUP LUE LUW 00015220

... MCMO 00015230

.. KoX KOY KG KL.X KL.Y KOl 00015240

... KTE KVG KVP KVR KXC KYC 00015250

... NO NON NSL NSN NSX NSY 00015260

... "10 00015270

.. • KKOX( 10) . KKOM( 10) 00015280
COMMON IREAL.I 00015290

UA ue UGL UGT ULC 00015300
.. UOL UOA UOT UOM UOR UOC UOO UOV 00015310

URK URD UTC UVV UVK UVT UV! UVO UVU UZM 00015320
U9C 00015330

... AX AY C CE OX DY OR OM eXT eYT 00015340
.. 0 GL GT G2 P DE 00 00015350
.. R OlK ~P RO SC TC TO TE TPHI 00015360
+ V VN VO VP VK VKN VT VTN VM 00015370
... VOl VI VO VU 00015380
.. XC X9C XGL. XOM XOI XO 00015390
.. VC Y9C YGl VOM yal YO ZM 00015400
.. OOXL( 10) OOXM( 10) OOYL( 10) OOYM( 10) 00015410
.. OOA (10) OoT (10) oov (10) 00 ( 10) 00015420
... OOC (10) OOR (10) 00"1 ( 10) 00015430

C -------------------------------- CALCULATE BASIC PARAMETERS ----00015440
Vi * V "UVV 00015450
V2 .. Vl"V1 00015460
IF(KOX.EO.2 OX AX"'UA*Vll UO 00015470
IF(KOX.EO.1 AX OX-UD I(Vl-UA) 00015480
iF(KOY.EO.3 DY ox I DR 00015490
IF(KOY.EO.2 DY AY·UA~V11 UO 00015500
IF(KOY.NE.2 AY" oY-ue I(Vl"UA) 00015510
IF(KOY.LT.3 ) DR OX 10'1' 00015'::20
OXT OX" OM 000155:30
OYT .. DY .. OM 00015540
01 * DXT"UO 00015550
02 .. SORT{01*OYT"UD) 00015560
I"{KG .EO.:3 ) GL " ALO'H2.0)/(GT~UGT"UGL) 0001'::570
IF(KG .GE.2 ) G .. 1.0" 4.0"GL"UGL."D1/V2 00015580
IF(KG .LT.2 ) GL. .. (G - 1.0)~V2/(4.0"01"UGL) 00015590
IF(KG .LT.3 .ANO. GL.GT.O.) GT .. ALOG(2.0)/(GL*UGL"UGT) 00015600
02 .. SORT(G) 00015610

C -------------------------------- NORMALiZING VARIABLES ---------00015620
XD 01 I(G2"'vll 00015630
YO .. 02 I(G2"'Vl) 00015640
TO .. R "Ol/{G "V2) 00015650
00 .. P "ZM'"UZM"'02 00015660
RETURN 00015670
ENO 0001568C

•
•
•

•
•

SUBROUTINE CALC
LOGICAl"2 BERR,

BTl B12 8T3
COMMON IBIT I

BERR, BATCH
SOP 80E 8TSS

, BTl , BT2 , 8T3
COMMON lINTEl

LUI.. LUM lUR
MCMO
KDX KDY KG

BATCH. BOP
BT4 6T5

6T4 BT5

LoU? LUE

KLX KlY

80'
BTO

BTO

LUW

KR

BTSS
5T7 BTa

6T7 BTa

00015700
00015710
00015720
00015730
00015740
00015750
00015760
oo01!,i770
00015780
00015790
00015800



UoO UOV
UVI UVO UVU UZ.

OR OM OXT OYT
00
TO TE TPHI
VT VTN v.

z.
OOYM{ '0)
00 ( '0 )

KiE , KVG KVP, KVR KXC KYC
NO NON NSL, NSN NSX NSY

• MO
. KKOX( 10) , KKOM( 10)

COMMON /REAL/
UA UO UGL UGT ULC

• UOL UOA UOi UON UOR UOC
URK URD UTC UVV UVK UVT
U9C

• AX AY C CE OX OY
• G GL GT G2 P OE
• R RK RP RO SC iC
• V VN VG VP VK VKN
• VR VI VO VU
• XC XiC XGL XGM XGI XO
• YC, YiC YGL, YGM YGI, YO
• OQXL( 10) OQXN( 10) OOYL( 10)

OOA (10) oaT (10) OOV ( 10)
+ OOC ( 10) , OOR (10) OOM ( 10)

DATA WPI / 3.14159265 /
X • XC"ULC
Y YC"ULC
T • TC"UTC
E 2.0
C • O.
CE O.

CR .. O.
TM .. QOT(l)'"UOT

DO 5390 10 • I, NO
TO • QOT(IQ)'OUOT

TM • ANAX1(TM,TQ)
:;(T.OE.O .ANO. TQ.GE.T) GO TO 5390
KQX • KKQX(:O)
iF(KQX.LT 0) GO TO 3000
XL • OOXL(IQ)'"UQL
YL • OOYL(iO)-UOL
GO TO (2100, 2200). KOX

2100 CONTINUE
NX • 1
Xi O.
NY • 1
)1 • O.
52 • OOA (IO)·UOA
aDA • 00
GO TO 2300

2200 CONTINUE
XM • OOXM(IO)-UOL
YM • OOYM(IO)'"UOL
RN • AMAX1(X-XM. XL-X. Y-YM, YL-Y)
1F(RN.LE.O ) GO TO 9100
XI XM - XL
YI YM - YL
XN • \ION
5 SORT(AMAX1(50 0-XO-OE"RN/(1.0. OQ), X!·Vi/XN) )
NX • NON - MAX1(XN XI/S, 0 )
x: Xl/FLOAT(NX)
NY NO~ - M~X1(XN YI/S, 0.)
YI Y1/FLOAT(NY)
52 • ~MAX1(XI. VI)
52 • 52'"52
OOA • FLOAT(NX)'"FLOAT(NY)-OO

2900 CONTINUE
cR • 0 02-52-(1.0 • DQ)/(XO-XO)
IF(T.GE.O.) ER • ER - 0.2
0'40 • O.

3000 CONTINUE

00015810
00015820
00015830
00015840
00015850
00015860
00015870
00015880
00015890
00015900
00015910
00015920
00015930
00015940
00015950
00015960
00015970
00015980
00015990
00016000
00016010
00016020
00016030
00016040
00016050
00016060
00016070
00016080
00016090
OOC16100
00016110
00016120
00016130
000161':'0
00016150
00016160
OOO1617C
00016180
00016190
00016200
00016210
00016220
00016230
00016240
00016250
00016.260
00016.270
00016280
00016290
00016300
00016310
00016320
00016330
00016340
00016350
OOO~6360

00016370
000'6380
00016390
00016.:00
00016J.l0
000164.20
ooo16~30

00016440
00016450
000\6.160



LOGIC':'V:1 S~:<R. S.:. TCH. eop 'OE STSS 00015150

• ." ST2 ,n ST' ,-" ST' BT7 a-a OC8"5160,-
COMMON /Sri / 0001;;170

• SERR. SATCH 00015180. BOP SDE !HSS 00015190

B" BT2 ST3 ST4 6T5 ST6 BT7 BTa 00015:100
COMMON /!NTE/ C001;':~0

LUL LUM LUR LUP LU' LUW 00015220

• MCMO 00015230

• KOX KaY KO KLX KLY KR 00015240

• KTE KWO KVP KVR KXC KYC 00015250
• NO NON NSL NSN NSX NSY 00015260
• MO 00015210
• . KKOX{ W) KKOM( 10) 00015:180

COMMON /REAL/ 00015:190
UA UO UOL UOT ULC 00015300

• UOL UOA UOT LlOM UCR UOC Uoo UOV 00015310
UR< U.O UTC UVV UVK UVT UV! UVO U',U UZ'1, 0001::320
usc 00015330
AX " C C, ox " DR OM OXT OYT 00015340

• 0 OL OT G2 P DE 00 00015350
R RK RP RO SC TC TO TE TPHI 00015360
v VN VG VP VK VKN VT VTN VM 0001'5370
VR VI VO vu 00015380
xc XSC XOL XOM xG, XO 00015390
YC YSC YOL YGM YGi YO Z~\ 00015400
ooxL{ 10) OOXM( W) OOYL( 10) OOYM( 10) 00015410

• aDA ( 10) OOT ( '0) OOV ( 10) 00 ( '0) 00015420
00::: ( 10) 00' ( 10) OOM ( 10 ) 00015':'30

C -------------------------------- CALCULATE EAS!C PARAMETERS ----00015440
V, • V ·UIIII 00015450
V2 • IIl"'V1 00015460
IF(KDX.EO.:2 ) ox AX·UA'"Vl/ UO 00015470
IF(KOX. EO. 1 ) AX OX·UO /(V1-UA) 00015 .. ao
IF(KOY.EO.3 ) OY • ox / OR 00015490
IF(KOY.EC.2 ) OY • AY·UA-Vl/ UO 00015500
!;=(KOY.NE.2 ) " oY-ua /(V1·UA) COO1551O
IF(KDY.LT.3 ) DR ox / OY 00015520
OXT • ox - OM 000155:30
OYL · 0" - OM C00155"0
01 aXT·ua 00015550
02 • SQRT(D1'"OYT"UD) OCO~5'560

I "f KG .::0.3 ) GL • ALOG(2.ol/{G7·UGT"UGL} :::CO~S570

IF(KG . GE.:2 ) 0 · 1.0 . 4 .0 "GL ·UGVD I/V2 00015580
IF{KG .1..;.2 ) Oc · (0 - 1.0)·V:2/(~ .0"01 "'UGL ) 00015590
IF{KG . L1. 3 .AND. GL.GT.O.) OT • ALOG(:2.0)/(GL"'UGL"'UGT) 000156CO
02 · SaiH(G) 0:::015610

C -------------------------------- NORMALIZING v .. RIAaL;'S ---------000156:20
xo • 0' /{G2-V11 COO15630
YO · 0' /(G2·V1 ) 000156 .. 0
TO · • ·Ol/{G ·11:2 ) 000156;0
DO • p ·ZM·UZM-O:2 OC015660
i<:E'iURN 00015670
ENO C::lO~56aC

C •.•••.......•.....•....•.••..... CALC •••••••••••••••••• ········00015690
SUBRQU'i!NE CALC 000157CC
LOGIC:'L"2 SE:<R, 8A TCH, BOP aOE 8TSS 000;5710

ST 1 'T2 ET' '" an ST' 'T7 'T' CC015120
COMMON /BIT / OOC1S73C

• BE;<R, BATCH 00015740
• SOP EDE 5TSS 00015750
• BT> 'T2 'T3 ST' 'TS BT' BT7 STS OCO,5760

COMMON /INTE/ 00015770
LIJL LUM LU' cuP LUE l.U .... 00015780
MCMO 00015790

• KOX KOY KO KLX KL Y " 00015800



uoo ua'
UVI uva uvu UZM

a' OM aXT aYT
00
TO IE TPHI
VT VTN VM

2M
OO'(.'.1( ,c)
00 ( '0 )

• KTE. KVG KVP. KVQ KXC KVC
NO NON N5L. N5N N5X N5V

• Ma
, KKOX( 10) KKCM( 10)
COMMON !REAL!

UA UD UGL UGT ULC
• UOL UOA UOT UOM WQR uec

URK URO UTC UVV UVK UVT
U9C

... ~X AV C C£ OX OV
• G GL GT C2 P OE
• R RK RP RO SC TC
• V VN VG V? VK VKN
... VR VI VO VU
• XC X9C XCL XCM XCI XD
... VC, V9C VCL, VCM VCI, VO
... OOXL( 10) OOXM( 10) OOVL{ 10)
• OOA (10) OOT (10) COY { 101
... OOC ( 10) , OOR (10) OOM ( 10)

DATA WPI / J.14159265 /
X XC·ULC
V • VC·ULC
T TC~UTC

E 2.0
C • O.
CE • O.

CR .. O.
TM .. OOT( 1)~UOT

DO 5J90 IO .. 1, NO
TO .. OOT(IOI"UOi

iM .. AMAX1(TM.TO)
Ii"(T .GE .0.. AND. TO.CE::. T) GO TO 5J90
KOX .. KKOX( :O}
IF(KOX.LT.O) CO TO 3000
XL .. OOXL(IO)*UOL
YL .. OOYL(:Ol*~OL

CO TO (2100, 2200), KOX
2100 CONTINUE

NX .. 1

XI O.
NY • 1
) I .. C.
52 OOA (IO)-UOA
00.:. .. 00
GO TO 2300

~2~ CONTINUE
XM ~ OOXM(IO}*UCL
YM .. OOYM(:O)*UOL
RN ~ A.'.1AX1(X-XM, XL-X. V-Viol, YL-V)
IF(RN.LS.O.) GO TO 9100
XI X.'.1-XL
Yl YM - YL
XN .. NON
S SC;:lT{AMAX1(50.0·XO·OS*l<N!(l,O· DR), XI-VI!XN) )
"'IX NON - Mt.Xt{XN XI/So C.)
XI XI!FLOAT{NX)
NY NON - MAX1(XN YI/S, O.
YI YI!FLO;:.T{NV)
52 ;:'MAX1(xI. VI)
52 .. 52*52
aDA" FLOAT(NX)*FLOAi(NY)*OD

2900 CONTINUE
iF! ~ 0.02-52*(1.0 • DQ)!{XO·xO)
IF(T.GE::.O.) ER .. ER - 0.2
QMO • O.

3000 CONTINUE

000E81Q
OC:1£,:;:0
00015820
00015640
00015650
00015660
000~5670

00015880
00015890
00015900
00015910
00015920
00015930
00015940
00015950
0001';960
00015970
00015980
00015990
00016000
00016010
00016020
00016030
00016040
00016050
00016060
00016070
00016080
000 1605!0
00016100
00016110
00016120
00016130
000161':'0
00016150
00016160
OO01617C
00016180
00016190
00016200
00016210
00016220
OC:)16230
000162~0

00016250
00016260
00016270
00016290
OC016290
0001630::;'
00016310
00016320
00016320
00016340
00016250
000110360
00016370
00016380
00016390
00016400
00016410
00016420
00016430
000164-10
00016450
oeo 16.160



OM .. OOM(IO)-UOM
ON .. (OM· OMO)/ODA
YO .. Vl ... VI-C.5
DO 5:290 I V .. 1. NY

VN .. ~V - VOl/VO
XO .. Xl ... X!*0.5
DO 5190 IX .. 1, NX

XN .. (X - XO)/Xo
RN .. SORT(XN"XN ... YN-YN)

IF(BTSS) GO TO 5000
IF(RN.lE.O.) GO TO 9100
IF(i.lT.O.) GO TO 4500

TN .. (T - TO)ITO
WO .. (RN - TN)/SORT(4.0-TN)

E .. ERFC(WO)
4500 CONTINUE

CV .. EX?(·(XN/G:2 - RN}-0.5)
CR • 4.0·S0RT(WPI-RN}
W .. ON"'CY-E/CR

5001 FORMAT(lX. 5G15.7}
IF(3TS) WRIiE(lUW. 5001)

... X,XO,Xo,XN,CR
Y , YO. YO. YN, CY

... ,T,TO,TO,iN.;;:
, OM. OMO,OOA,ON. W
C .. C ... W
CE .. CE ... W-ER/RN

GO TO 5090
50:::0 CONTINUE

CR .. AMAX1(CR, RN)
5090 CONTINUE

XO .. XO ... XI
5190 CONTINUE

VO .. YO ... YI
52S0 CONTINUE

0:-10 .. eM
5390 C~NiINUE

IF(BTSS) GO TO 5500
C '" C/l.:9C
C= '" CE/USC

GO TO 5990
5500 CONTINUE

IFlCR .Gi. 0.) C ~ CR / (SOj:li(i~H: • i?HI - Ci<) ~ 7;>;-;1)
C .. (iM ... C " C " TO) / UTC

5990 CONTINUE
3ERR ... FALSE.
i<ETURN

9100 CONTINUE
C .. -\.0
Cf ~ 0.0
BERR ... TRUE.
RETURN
'NO

FUNCTION ERFC(WO)
OAH EO. :1, E:2. E3. E.1. E5

/ .32759, .2S':38. -.2S:':0. 1.~2·':1. -1.~S3.5. 1.051.11/
W ,. 1.0/(1.0'" EO"o.6Sl\OO) }
w • W-(El ... ""-(E2 • W-{E3 ... W·(:.1 ... "'-E5) ) )
E .. W-EXP(-(WO-""O) )
IF(WO.I.T.O.) E" 2.0 - E
(RFe .. ::
RETURN
'NO

00016470
00016.180
0001-6490
00016500
00016510
00016520
00016530
00016540
00016550
00016560
00016570
00016580
00016590
00016600
00016610
00016620
00016630
000166.:0
00016650
00016660
00016670
00016680
00016690
00016700
00016710
00016720
00016730
00016740
00016750
00016760
00016770
00016780
00016790
00016800
00016810
00016820
00016830
00016840
000168S0
00016660
00016870
00016880
C:::::HioSO
00016900
00016910
00016920
00016930
OC01ES;~0

00016=SO
00016960
00016970
00016960
00016990

00017010
00017020
00017030
000 17C':'0
00017050
00017060
00017070
000170S0
OQC17C90
00017 100



*.** TSO FO~~GR:UND HA~DCOPy

DS~AME·U1'236C.~~~CKPC.OATA

RETAI<OATICN
SC SL
SN SY
SA~PLE 7I~E CAYS
~ STi:ADY STH;::

X LOCAT'ON FT
Y LOCATION FT
THICKNESS FT
CONCENT~ATIGN MG/L
STEADY STATE OAYS
.DC .DG
.DC
.G
. Ie .IG
.10 . TG

FT
FT

"DIS?Ei=!SIVITY
OIS?£RSIVITY

A
X
Y

o
X DISP;~SION FT2/D
Y DISPERSION FT2/0
DISPERSION RATIO
MOL. DIFFUSION FT2/D
F G
DEC.1Y GAMMA
DECA Y LAMSOA 1/YR
DECAY HALF-_!~~ YI<
I
IL IR
LX LY M
00 OW
DE OT
POROSITY
ON
SOURCE LOCATION FT
SOURCE AREA FT2
SOURCE TIME DAYS
MASS FLOW RATE L5M/O
MASS/AREA RATE L8/FT2/0
SOURCE CONCENTR.MG/L
VOLUME FLOW RATEFT3/0
VOLUME/AREA RATEFT/O
ACCURACY

TE
U
v
VV
xv
X
Y

Z
.c
.T
.0
.DP
.;: ~
I

.IP

T

GG
GL
GT
H
IP
L
o
De
P
o
DL
OA
OT
OM
0'
OC
00
DV
0'
R

"S
sx

AX
AY
C
OX
DY
0'
OM,

F
T F ;:
F F F "
F F F F

6 '0
0 0 0 0

'0 w
0 0 0 0 0
0 0 0 0 0
0 0 0 WO

'0 0 6 ,
LO LO



2.7379091::-3
.. 0
1.0
"0
.. 0
.. 0
"0
"0
0.0

365.2':22
"0
1.0
1.0
.. 0
.. 0
.. 0
62.42796E-6
o. ~

1.0
1.0
62.':279:;1::-6

.. 0
1.0
"0

1.0




