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RATRAP User's Manual

1. Introduction

RATRAP (Radionuclide Transport Plotter) is a code for producing plots of
radionuclide discharges and other variables predicted by NRC high-level
waste transport models. The code was developed within NRC to act as a
post-processor for the transport models developed at Sandia.

Current implementation is on NWFT/DVM, although SWIFT could be easily
modified to produce RATRAP plots. In the current implementation on
NWFT/DVM, RATRAP produces plots of discharge rate, integrated discharge,
EPA ratio, and health effects as a function of time, and also CCDF plots
and scatter plots. Source rate can be plotted using the DVM option.

RATRAP interprets files called "plot tapes" produced by a specially
modified transport model. These plot tapes contain the numerical data
generated by the codes. RATRAP produces plots of this data according to
user requests.

The RATRAP code includes the following features:

(1) Self-identifying plot tape data.
(2) Plot requests specified after model run is complete -- no need

to rerun.
(3) Overlay plots.
(4) Self-labeling of plots.
(5) Self-scaling consistent between plots.

The code uses the DISSPLA device-independent graphics subroutines to
produce plots. Plots can be produced on Calcomp drum plotters or
Tektronix CRT terminals.

2. Plot tape and plot requests

The numerical data on the plot tape is in the form shown in Figure 1.
Every set of coordinates defining a data point is preceded by a "name
tag" which identifies the data point. Since every data point has its own
unambiguous name tag, different types of data on the file can be mixed.
For example, data on the source rate of Pu242 can be arbitrarily mixed
with data on the discharge rate of Tc99.
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Figure 1. Excerpt from a plot file.
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The name tag preceding each data point consists of a sequence of numbers
called attributes. Each attribute has a specific meaning defined by the
transport model. For example, the third attribute might identify the
radionuclide to which the data point refers, while the fourth might
identify the model which generated the data. The way that the meanings
of attributes are defined is discussed in Appendix D.

The actual numbers contained in each of the attributes are called values.
Each value defines which of several predefined possibilities for the
attribute applies to the data point. For example, a value of 003 for the
third attribute might mean Pu242, while a value of 004 might mean Tc99.

The meaning of each value of each attribute is defined in special title
records which are similar to numerical data records. These title
records, like the data records, are automatically written on the plot
tape by the model which creates the file (see Appendix D).

User curve specification requests (see below) are simply the name tags of
the data to be plotted. When RATRAP reads such a request, it searches
the plot tape for all data points whose name tags are identical to the
one specified by the user.

3. Producing plots

Frequently a modeler will perform a lengthy run of a deterministic code
but not know beforehand what variables he wishes to have plotted.
Post-processing of plots permits numerical data from the model to be
temporarily stored while the modeler looks over the printed results and
decides what plots he wants. When he decides, the modeler uses the
post-processor to produce the desired plots from the data on the
temporary file.

Use of RATRAP therefore involves a three-step procedure:

(1) Run the numerical model, produce and store the plot tape.
(2) Run RATRAP to generate the plots.
(3) Obtain the plots on a graphics device.

Each of these steps is explained below.

3
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3.1 Generating the Plot Tape

Numerical data from the model are stored on the plot tape. The plot tape
communicates the data to RATRAP when the user is ready to generate plots.

Special logic is inserted into the Sandia models in order to produce the
plot tape. This logic is already included in a version of NWFT/DVM. The
logic can also be put in any other code through the use of UPDATE. For
users wishing to use RATRAP on other codes, instructions for these
modifications are included in Appendix D.

There are some minor input changes that are used with NWFT/DVM to produce
a plot tape. These input changes are discussed in Appendix A. When the
NWFT/DVM run is complete, the plot tape must be saved. This is normally
accomplished through a CATALOG command:

REQUEST,TAPE8,*PF.
ABS.
EXIT,U.
CATALOG,TAPE8,BOZOTAPE8,ID=ZZRNRC.

In the above control cards, it is assumed that the object code for the
numerical model has been attached and is named ABS. Prior to execution
of the code, a file named TAPE8 must be requested on a permfile device.
This file will contain the plot tape. Execution of NWFT/DVM is initiated
with the ABS command. The plot tape is written at this stage. The EXIT
command ensures that the plot tape will be saved even if the run aborts.
The EXIT command can be omitted, but then the plot tape will be saved
only if NWFT/DVM is completed successfully. The CATALOG command stores
the plot tape. At BNL, the user should place his own name where "BOZO"
occurs above.

In order to find out what is on the plot tape, it is useful to have
RATRAP perform a survey of the file immediately following completion of
NWFT/DVM. This is accomplished by inserting the following control cards
after the CATALOG command:

ATTACH,RATRAP,SILLINGRATRAP,ID=ZZRNRC,MR=1.
SKIPF,RATRAP,2,17.
COPYP,RATRAP,ABSR.
ABSR,SURVEY.

The above sequence of cards produces a survey of the plot tape. The
survey provides information on the contents of the file. (See Figure 2.)

4



SURVEY COMPLETE 886 RECORDS READ

ATTRIBUTE TYPE 2 HAS NAME CODE
VALUE I HAS TITLE NWFT/DVM$

ATTRIBUTE TYPE 3 HAS NAME DATE
VALUE I HAS TITLE 06/13/82 S

ATTRIBUTE TYPE 4 HAS NAME PROBLEM
VALUE I HAS TITLE CHU-PEPPING POINT VAL PROBLEMS

ATTRIBUTE
VALUE
VALUE
VALUE
VALUE

ATTRIBUTE
VALUE
VALUE
VALUE
VALUE

ATTRIBUTE
VALUE
VALUE
VALUE
VALUE
VALUE
VALUE
VALUE
VALUE

ATTRIBUTE
VALUE
VALUE
VALUE
VALUE
VALUE

TYPE
I
2
3a
4

TYPE
1
2
3
a

TYPE
1
2
3
4
5
6

7
B

TYPE
i
2
3
5
5

5
HAS
HAS
HAS
HAS

H
HAS
HAS
HAS
HAS

7
HAS
HAS
HAS
HAS
HAS
HAS
HAS
HAS

H
HAS
HAS
HAS
HAS
HAS

HAS NAME VECTOR
TITLE VECTOR iS
TITLE VECTORS WITHIN tOCFRbO$
TITLE VECTORS WITHIN EPA LIM$
TITLE VECTORS NOT WITHIN EPA LIM$

HAS NAME COORDI
TITLE TIMF (YR)$
TITLE EPA RELEASE RATIOS
TITLE EPA HEALTH EFFECTS$
TITLE LEACH TIME (YR)S

HAS NAME COORD2
TITLE INTEGRATED DISCHARGE (CI5$
TITLE DISCHARGE RATE (CI/DAY)S
TITLE SOURCE RATE (CI/DAY)$
TITLE EPA RELEASE RATIOS
TITLE EPA HEALTH EFFECTSS
TITLE PROBABILITYS
TTTLE TRAVEL TIME CYR)S
TITLE CANISTER LIFE (YR)S

HAS NAME ISOTOPE
TITLE C 14 S
TITLE TC 99 S
TITLE SN12b S
TITLE U238 S
TITLE ALL NUCLIDES$

Figure 2. Sample survey from a plot tape produced by NWFT/DVM.
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The use of this information in constructing plot requests is discussed in
the following section.

3.2 Running RATRAP

3.2.1 Making a survey from a stored plot tape

The specification of plot requests requires a survey of the plot tape. A
survey can be produced immediately after execution of the model, as shown
above. If this survey is not available, another is easily produced:

ATTACH,TAPE8,BOZOTAPE8,ID=ZZRNRC,MR=1.
ATTACH,RATRAP,SILLINGRATRAP,MR=1.
SKIPF,RATRAP,2,17.
COPYP,RATRAP,ABSR.
ABSR,SURVEY.

The above control cards produce a survey identical to the one made using
the control cards discussed in the previous section. Figure 2 shows an
example of a survey.

3.2.2 Writing a curve specification

The most complicated user input required is the curve specification
request. The exact format is given in the next section, but its meaning
is discussed here.

The curve specification request is a series of 3-digit numbers containing
the attribute values of the data desired. The value of the first
attribute is always 000.

The values of the remaining attributes are read off the survey. As an
aid to the user, the survey also contains a list of all the name tags on
the plot tape. Consider the plot tape whose survey is shown in Figure 2.
Suppose the user wants a plot of the discharge rate of C14. The
attributes would be selected as follows:

Attribute Value Reason

1 000 always 000
2 001 only choice
3 001 only choice

6
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4 001 only choice
5 001 vector 1
6 001 time on x-axis
7 002 discharge rate on

y-axis
8 001 C14

The curve specification request would therefore be composed as follows:

000 001 001 001 001 001 002 001

The curve resulting from this curve specification is shown in Figure 3.

3.2.3 Input format

A RATRAP input deck is composed of cards described on the following
pages.

The input deck structure is shown in Figure 4. The first system logical
record consists, of course, of the control cards. The control cards are
terminated with an end-of-record card (7/8/9 for punch input, *EOR for
Brookhaven Intercom files).

The second system logical record consists of the RATRAP input cards.
Aside from the first 2 cards, which specify the output device and user
name, the input is organized into groups of cards, each group requesting
a plot. These groups are called "frames." The frames are separated by
blank cards.

Within each frame, each card specifies a curve to be drawn on the plot.
A plot can consist of several curves. The curve specification cards also
contain requests for certain options.

7
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BOZO,STMFZ,TPO,T37.
ACCOUNT,BOZO,9999.
COPYSP,INPUT,OUTPUT.
REWIND, INPUT.

n ATTACH,TAPE8,BOZOTAPE8,ID=ZZRNRC,MR=1.
* ATTACH,RATRAP,SILLINGRATRAP,ID=ZZRNRC,MR=1.

SKIPF,RATRAP,2,17.
COPYP,RATRAP,ABSR.
FILE,TAPE99,RT=W,BT=I.
ABSR.
end-of-record (7/8/9 punch or *EOR on INTER
CALCOMP
BOZO x74173

w 000 001 001 002 001 004

* 000 001 001 001 002 003 LINY
000 001 001 001 002 004

-1

COM)

Figure 4. Sample deck structure.
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CONTROL CARDS

Examples: (for the Brookhaven system):

1) Drum plotter output

BOZO,STMFZ,TPO,T37.
ACCOUNT,BOZO,9999.
COPYSP,INPUT,OUTPUT.
REWIND, INPUT.
ATTACH,TAPE8,BOZOTAPE8,ID=ZZRNRC,MR=1.
ATTACH,RATRAP,SILLINGRATRAP,ID=ZZRNRC,MR=1.
SKIPF,RATRAP,2,17.
COPYP,RATRAP,ABSR.
FILE,TAPE99,RT=W,BT=I.
ABSR.
end-of-record

2) Tektronix output

BOZO,STMFZ,TPO,T37.
ACCOUNT,BOZO,9999.
COPYSP,INPUT,OUTPUT.
REWIND, INPUT.
ATTACH,TAPE8,BOZOTAPE8,ID=ZZRNRC,MR=1.
ATTACH,RATRAP,SILLINGRATRAPID=ZZRNRC,MR=1.
SKIPF,RATRAP,3,17.
COPYP,RATRAP,ABSR.
FILE,TAPE99,RT=W,BW=I.
ABSR.
EXIT,U.
CATALOG,TAPE99,PLOTFILE,ID=BOZO,ST=MFA.
end- of- record

The above commands will cause the Tektronix file to be stored as a
permfile on MFA. The plots would then be produced during an interactive
session on MFA at the Tektronix terminal according to the instructions in
NUREG/BR-0022, "Computer User's Guide," page III-33.

3) Survey only (no plots)

10



3104.2/SAS/82/06/25/0

BOZO,STMFZ,TPO,T37.
ACCOUNT,BOZO,9999.
ATTACH,TAPE8,BOZOTAPE8,ID=ZZRNRC,MR1.
ATTACH,RATRAP,SILLINGRATRAP,ID=ZZRNRC,MR1.
SKIPF,RATRAP,2,17.
COPYP,RATRAP,ABSR.
ABSR,SURVEY.
end-of-record

11
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CARD TYPE 1
DEVICE TYPE

Required:
Limit:

1 per run
1 per run

Format: A10

Place the word "TEKTRONIX" or "CALCOMP" starting in column 1, depending
on the device desired.

Note:

Different device types will require different control cards.

12
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CARD TYPE 2
PROGRAMMER NAME

Required:
Limit:

1 per run
1 per run

Format: A20

Place your name and phone number in columns 1 through 20.

13
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CARD TYPE 3
CURVE SPECIFICATION

Required:
Limit:

1 per frame
LIMAVAL
per frame
(see App. B)

Format: 10(I3, IX)

Each curve to be drawn in a frame is specified by a series of 3-digit
numbers separated by blanks. This series of numbers is found from the
survey which appears in the printout. The first 3-digit number
(attribute 1) is always 000. The remaining numbers correspond to the
attributes of the data desired, as found from the survey.

The total number of 3-digit numbers on
attributes by which numerical data was
equals the number of attributes listed

the card depends on the number of
described on the plot tape. This
in the survey.

To the right of the series of 3-digit numbers appear options for the plot
format. The options on any curve specification card apply to the entire
frame which contains the card. Available options and their meanings are
listed below:

LOGX
or LINX (default)

LOGY (default)
or LINY

SCAT
or CURVE (default)

x-axis is logarithmic
x-axis is linear

y-axis is logarithmic
y-axis is linear

scatter plot (data points not connected)
connect the data points with a smooth curve

The options may be placed anywhere to the right of the series of 3-digit
numbers, in any order.

Examples:

000 001 001 005 001

000 001 001 001 003 002 001 SCAT LOGX

14
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If more than one curve specification card appears in a frame, the curves

are overlaid. In this case, only one attribute may differ between the

curve specification cards for that frame.

Examples:

000 001 001 005 001
000 001 001 008 001

000 001 001 001 003 002 001
000 001 001 001 003 002 002
000 001 001 001 003 002 004

SCAT LOGX

15
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CARD TYPE 4
END OF FRAME

Required:
Limit:

1 per frame
1 per frame

This is a blank card which is placed after all the curve specifications
for the frame.

16
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CARD TYPE 5
END OF INPUT

Put a card with a -1 starting in column 1 to terminate the input deck for
the run.

17
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Appendix A. Changes to NWFT/DVM input

There are four modifications to an NWFT/DVM input deck:

(1) A dollar sign ($) must follow the title on the title card.

(2) The first isotope card must include a list of the numbers of all the
nuclides for which data should be included in the plot tape. Up to 9
such nuclides may be specified.

The format of the first isotope card is now as follows:

variables: NOISO,(ISOPLT(I),I=1,9)
format: 10I5

The numbers used to specify the nuclides on the plot tape correspond to
the NCP values on the remainder of the isotope cards.

Note that there are certain non-nuclide-specific data (e.g., total EPA
discharge rate) which are always written on the plot tape regardless of
user input.

The number of nuclides for which data is written to the plot tape should
be chosen so that the length of the plot tape will not be excessive (about
10,000 records). This is usually only a consideration for runs with many
vectors.

(3) There is a third field, REFMAS, on the leach/dispersivity card. This
variable contains the total repository MTHM which corresponds to the
initial inventories used in the run. Default is 1000 MTHM.

The format of the leach/dispersivity card is now as follows:

variables: LEACH,ALPHA,REFMAS
format: 3E10.0

(4) The end of the NWFT/DVM input deck should be signified by placing a
2 in column 1.

18
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Variable

LIMPNT

Appendix B. Current limits.

Meaning

Maximum number of points
that can be plotted on
a curve.

Maximum number of attribute
values.

Maximum number of attributes.

Maximum number of coordinates.

Current Limit

3100

LIMAVAL

LIMATYP

LIMCOO

510

10

4
currently
plots can

(but
only x-y
be made)

19
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Appendix C. Example.

This example illustrates most of the capabilities of the current
implementation on NWFT/DVM.

The NWFT/DVM run uses 10 vectors from an LHS sample which varies the
leach time and groundwater travel time. The nuclides modeled are C14,
Tc99, Sn126, and U238.

Of the four nuclides, only C14, Sn126, and Tc99 are written to the plot
tape (see the first isotope card).

The following plots are produced by RATRAP:

(1) Discharge rate of C14 as function of time in vector 4. (Figure C.1)

(2) Overlay of integrated discharge of C14, Tc99, and Sn126, in vector
10. (Figure C.2)

(3) Overlay of total EPA ratio in vectors 1, 5, 4, 7, and 10. (Figure
C.3)

(4) Overlay of total health effects in vectors 1, 5, 4, 7, and 10.
(Figure C.4)

(5) Scatter plot for vectors which do or do not fail the EPA standard,
with leach time and travel time variable. (Figure C.5)

(6) CCDF of EPA ratios for vectors which do or do not fail 10 CFR 60.
(Figure C.6)
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SURVEY COMPLETE 6736 RECORDS READ

ATTRIBUTE TYPE 2 HAS NAME CODE
VALUE I HAS TITLE NWFT/DVMS

ATTRIBUTE TYPE 3 HAS NAHE nATE
VALUE I HAS TITLE 07/06/82 $

ATTRIBUTE TYPE 4 HAS NAME PROBLEM
VALUE I HAS TITLE VARY LEACH, TRAVELS

ATTRIBUTE TYPE
VALUE I
VALUE 2
VALUE 3
VALUE 4
VALUE 5
VALUE 6
VALUE 7
VALUE 8
VALUE 9
VALUE 10
VALUE 11
VALUE 12
VALUE 13
VALUE 14

ATTRIBUTE TYPE
VALUE I
VALUE 2
VALUE 3
VALUE 4

ATTRIBUTE TYPE
VALUE I
VALUE 2
VALUE 3
VALUE 4
VALUE 5
VALUE 6
VALUE 7
VALUE 8

ATTRIBUTE TYPE
VALUE I
VALUE 2
VALUE 3
VALUE 4

5
HAS
HAS
HAS
HAS
HAS
HAS
HAS
HAS
HAS
HAS
HAS
HAS
HAS
HAS

6
HAS
HAS
HAS
HAS

7
HAS
HAS
HAS
HAS
HAS
HAS
HAS
HAS

8
HAS
HAS
HAS
HAS

HAS NAME VECTOR
TITLE
TITLE
TITLE
TITLE
TITLE
TITLE
TITLE
TITLE
TITLE
TITLE
TITLE
TITLE
TITLE
TITLE

VECTOR 1$
VECTOR 2$
VECTOR 3$
VECTOR 4$
VECTOR 5$
VECTOR 6S
VECTOR 7$
VECTOR 8$
VECTOR 9$
VECTOR 10$
ALL VECTORSS
VECTORS WITHIN IoCFR60S
VECTORS WITHIN EPA LIMS
VECTORS NOT WITHIN EPA LIMS

HAS NAME COORDI
TITLE TIME (YR)$
TITLE EPA RELEASE RATIOS
TITLE EPA HEALTH EFFECTS$
TITLE LEACH TIME CYR)S

HAS NAME CoOR02
TITLE INTEGRATED DISCHARGE (CIjS
TITLE DISCHARGE RATE (Cl/DAY)$
TITLE SOURCE RATE (CI/DAY)S
TITLE EPA RELEASE RATIOS
TITLE EPA HEALTH EFFECTS$
TITLE PROBARILITYS
TITLE TRAVEL TIME CYR)$
TITLE CANISTER LIFE CYR)S

HAS NAME ISOTOPE
TITLE C 14 S
TITLE TC 99 $
TITLE SN126 $
TITLE ALL NUCLIDES$
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1) SILLjNGvSTMFZTPOpT277,PP.
2) ACCuJNTISILLING,1349,
3) COPYSPINPIITOlIUTPUT.
4) REWINDPINPIJT
5) ATTACHPTAPE8gS!LL-INGCTAPEuID:ZZRNRC.MRO1.
6) ATTACHgRATRAP.SILLINGRATRAPIf=ZZRNRCMW=I.
7) SKTPFRATRAP,3o17.
8) CflPYPRATRAPABSR.
9) FILETAPE9qRT=WBT=I,

10) AHSR.
11) CATA-OGTAPEQ9oPLOTFILE,,TPSASST=MFA.
12) *EnR
13) TEKTPONIX
14) SSILLING X74133
15) 000 not not 001 000 not n02 001
16)
17) 000 001 001 001 010 001 001 0(t
18) 000 ool not nol 010 001 aol o 02
19) 000 001 001 001 010 001 nol 003
20)
21) 000 001 0oo 001 001 001 004 004
22) 000 001 001 001 004 O0t o04 004
23) 000 0Ot not 001 005 Ot o04 004
24) 000 uo0 00 001 0oo7 oot (o4 0014
25) 00 001 001 o01 010 001 nOU 00'
2b)
27) 000 001 001 not 001 001 005 004
28) 000 001 001 0ot 004 001 ooS 004
29) ooo 001 001 0ot 005 001 no5 004
30) 000 001 oot 001 007 001 no5 004
31) 000 0ot oo0 0ot 010 0o0 no5 004
32)
33) 000 001 001 OU 013 004 no07 o0o SCAT LJ)(X
34) 00(0 Ou1 001 001 o04 004 no7 0o4
35)
36) 000 0o1 0ot 001 011 002 006 004 LUGX LINY
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37) 000 001 ool 001 012 002 006 ooal
38)
39) -1
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Appendix D. Modifying a transport model to
produce a plot tape.

A transport model can be modified to produce plot tapes containing almost
any scalar variables. There are several steps in these modifications.

(1) Declare a file for the plot tape in the PROGRAM card. TAPE8 is the
most convenient.

(2) Append the subroutines HEADER, TITLE, and PTREC to the code. (See
Appendix E.)

(3) Insert common block PTCOM into every subroutine from which numerical
data will be written. (See Appendix E.)

(4) In the first DATA statement in subroutine TITLE, set MAXATYP to the
number of attributes to be used.

(5) Change the first data statement in HEADER to reflect the desired
meanings of the attributes.

(6) Change the calls to TITLE in subroutine HEADER to define the meaning
of every value to be used for the attributes. (TITLE may
alternatively be called from any other subroutine if more
convenient.)

(7) Find the locations in the code at which point numerical data will be
writen on the plot tape. For each such location:

(a) Set the elements of the AVAL array in common block PTCOM to the
attribute values which correctly describe the data point to be
written.

(b) To write a data point on the plot tape (with the name tag just
defined) insert CALL PTREC (x,y) where x and y are the x- and
y- coordinates.

Note:

When defining a header as described in item 5 above, there are certain
restrictions. The first attribute must be called "TITLE." There must be
one attribute called "COORD1" and another called "COORD2." (The

33
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significance of these attributes is that their values are the only ones
that can appear on the x- and y- axes, respectively.) No attribute may
have more than 10 characters. Finally, the entire header string must be
terminated with a dollar sign ($).
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Appendix E. Updates to NWFT/DVM
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3)
2)
3)
4)
5 )
6 )
7)
8)
9)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)

*I ISOTUPE.b
C

3 ,CURL.ST(120),C(RINT(120(,I$OPI-T(09),NPLT
*INSERT ISOTOPE,23
C-CIRL.ST- DISCHARGE RATE IN PREVIOUs TIME STEP
C-CURINT- INTEGRATED DISCHARGE
C-ISflPLT- ISOTOPES TO RE PLOTTED BY RATRAP
C-NPtT'u NUMBER OF ISnTnPES Tn BE PLnTTED BY RATRAP
*o mySC.4

1 TTL(8),NLEGNJCTx YALPHAoLFACHfnTPRT
*1 MISC.25
C DTPRT INTERVAL (YEARS) BETWEEN DISCHARGE PRINTOUTS
*INSERT ANAMOD.2

* TAPE2,
* TAPE8s

*INSFRT ANAM0DUlI8
C TAPE 2 FOR STEPJISE REGRESSION AND TRADE-OFF PLOT FILE
*I ANAmonD 6 o
C TAPE 8 F(OR RATRAP PLnT TAPE
*INSERT ANAMOD.55
*CALL EPA
*INSERT ANAMOD.59
*CALL LEGPROP
*INSERT ANAMOD.62
*CALL PTCOM
*DELETE ANAMOD.67,ANAMOD.67
*CALL SANS

DIMENSION SCRATCH(g)
*rELETE ANAMOD.6RANAMUD.68

DATA MAXVEC, ND, NEON /1023, 9, 9/
*INSERT ANAMOD.78
C
C WRITE PLOT TAPE HEADER AND PROBLEM TITLE
C

CALL HEADER
LVECT - 0

)



37) *DELETE ANAMOD.88,ANAMOD.88
38) READ(5,9001 N(]VEC, TUR, TRLSEC, N(oSKIP, DTPRT
39) DTPRT - AMAXl)(TPRT, l.E-90j
40) *INSERT ANAMOun.95
41) C
42) C SET SPECIAL VECTOR TITLES
43) C
44) CALL TITLECS. NOVEC+., 'ALL VECTORSS')
45) CALL TTTLE(S, NOVEC+2p OVECTnRS WITHIN IOCFR60$)
46) CALL TITLEtS5 NnVEC+3# 'VECTORS WITHIN EPA LIM$')
47) CALL TITLEtS, NOVEC+4o 'VECTnRS NoT WITHIN EPA LIMSI)
4B8) *1 ANAMO0.96
49) C
50) C INITIALIZE NUMBER UF PART bO VECTORS
51) C
52) NPTbO 0
53) *INSERT ANAMIUD.101
54) C
55) C WRITE VECTOR TITLE TO PLnT TAPE
56) C
57) LVECT = LVECT + 1
58) ENCODE(10o9400#SCRATCHi LVECT
59) q4oo FORMAT('VECTOR'F I.;, '$'i
60) CALL TITLE(5,LVECTSCRATCH)
61) C
62) C ZERO OUT DISCHARrE ARRAYS
63) C
64) nn 14 TS-lNrjIS()
65) C(JURUT(IS) = 0.
bb) CIJRLSTtIS) -O
67) CURINT(IS) = 0-
68) 14 CONTINUE
69) *INSERT ANAMOD).128
70) C
71) C SET FLAG IF THIS VECTnR IS WITHIN 10 CFR 60 CRITERIA
72) C

, )



73)
74)
75)
76)
77)
78)
79)
80 )
1)
8Z)
83)
84)
85)
86)
87)
88)
89)
90)
91)
92)
93)
94)
95)
96)
97)
98)
99)

100)
101 )
102)
103)
104)
105)
1 ob)
107)
108)

INPTbON0RV) = 0
IF(LEACH.GT.0.99999ES.AND.TRLSFGT.999.99.ANn.

* TRTIME.GT,999.9Q) INPT60(NORV) - I
IF(INPTb0(N(RV).EI3.I) NPT60 = NPT60 + I

*INSERT ANAMOD.133
C
C WRITE RECORD FOR STEPWTSE REGRFSSION AND TRADE-OFF PLOT FILE
C

WRTTE(2j (RV(I),Tl:,NRV), LFACH, TRLSE. TRTIME, EPASUM#
* (EPAINT(IS), IS~ldJIJISO)

C
C WRITE PLOT RECORD FOR SCATTER
C

IF(EPASIJM.LE.U.0) AVAL(5)
IFCEPASUMGT.J.o) AVAL(5j
AVAL(b) - 4
AVAL(8) = NPLT + I
AVAL=7) 7
CALL PTREC(LEACH, TRTIME)
AVAL(7) = 8
CALL PTRECCLEACH, TRLSE)

*INSFRT ANAM(1D.143
C
C SAVE EPA RELEASE FRACTTON ANn
C

PLOTSS

- NOVEC + 3
= NO)VEC + 4

oo

HEALTH EFFECTS

SAMSIJMCNORVi _ EPASUM
SAMRSKCNORV) - EPAPSK

*INSERT ANAMOD.159
C
C SORT RELEASE FRACTIONS
C

IFCNOVEC.LE.1j GO Tl: 73
DO 52 Ir1,NOVEC
VECNIIM(I) = I

52 CONTINUE
IFCNflVECGT.1) CALL SS(IRT(SAMSUMo VECNtIMp NOVEC, 2)

)



109) WRITE(6,9500)
110) 9500 FORMAT(//// I EPA RELEASE FRACTIONS BY VECTOR //)
111) WRITE(6#9201) CtI VFCNUMUIj) SAMStJMSU ) I-1,NOVEC)
112) C
113) C WRITE CCOF PLOT REClRflS FOR EPA RELEASE FRACTIONS
114) C
115) AVAL(5) _ NOVEC + I
116) AVAL(b) a 2
117) AVAL(7) = 6
118) AVALtM) - NPLT + 1
119) Do 53 TY1lNOVEC
120) PROB = 1.0 - (I - 1) / FLOAT(NOVEC)
121) TEMP = SAMSUM(I)
122) CALL PTRFC(TEMP, PPMM)
123) IF(I.NE.NOVEC) CALl PTREC(TEMP, PROB6-1.0/NoVEC)
124) 53 CONTINUE
125) C
126) C WRITE CCOF PLOT RECOJRD.S FUR EPA FRACTIONS nF VECTORS WITHIN
127) C 10 CFR 60
128) C
129) AVAL(5j = NOVEC + 2
130) AVAL(6) = 2
131) AVAL(7) : 6
132) AVAL(P) - NPLT + 1
133) J _ 0
134) fO 71 I_1,NUVEC
135) K _ IFTX(VECNIJMCIj + 0.1)
136) Ir(INPT6OK).NE1)j GO TIO 71
137) J = J + 1
138) PRnB _ 1.0 - (J 1 i FLOATCNPT6o)
139) TEMP _ SAMSUM(I)
140) CALL PTREC(TFMP, PFIlB)
141) IF(JMNFNPT60) CALL PTREC(TEMP* PRt)B-1*0/NPT60)
142) 71 CONTTNUJE
143) WRTTE(6,9502) NPT6O
144) 9502 FORMAT(O NUMBER OF VECTORS WITHIN lOCFR6O- , IS)

A )



145) C
l4b) C SORT HEALTH EFFECTS
147) C
148) nD 54 I-1, NlVEC
149) VECNlJM(I) = I
150) 5s4 CONTTNIJE
151) TF(NflVFC.GT,1j CALL SSORT(SAMRSKP VECNIIMP NOVEC, 2)
152) WRTTE(609501)
153) 950t FORMAT//// I EPA HEALTH EFFECTS BY VECTOR' II)
154) WRITF(6,9201) (I, VECNUHM(I), SAMRSK(I), I1, NOVECj
155) C
156) C WRITE CCDF PLUT REC(oRDS FOR EPA WEALTH EFFECTS
157) C
158) AVAL(S) = N(iVEC + 1
159) AVAL(b) = 3
160) AVAL(7) _ 6
161) AVAL =) - NPLT + 1
162) PC) 55 T_1,NOVEC
163) PMflS - 1.0 - (I - 1j / FLUATtCVEC) C

164) TEMP _ SAMRSK(I tIi
165) CALL PTREC(TEMP, PROM4)
166) TF(I.f4F.NUVEC) CALL. PIRECtTFMP, PROB-1.0/NOVEC)
167) 55 CUNTINl!E
168) C
169) C WRITF CCDF PLOT RECORDS FOR EPA HEALTH EFFECTS FROM VECTORS
170) C WITHINI 10 CFR 60
171) C
172) AVAL(S) 3 NOVEC + P
173) AVALCb) a 3
174) AVAL(7j = 6
175) AVALCA) a NPLT + I
170) J 0 O
177) no 72 T=1,NOVEC
178) K _ IFTXCVECNlJM(T) + 0.1i
179) IF(INPTb0(K).NE.1) GO TO 72
180) J _ J + I

J -



181 )
182)
183)
184)
185)
186)
187)
188)
189)
190)
191 )
192)
193)
194)
195)
196)
197)
198)
199)
200)
201)
202)
203)
204)
205)
206b)
207)
208)
209)
210)
211)
212)
21 3)
21 4)
215)
216)

PRnB - 1.0 - (U - 1) / FL.OAT(NPT60)
TEMP _ SAMRSK(I)
CALL PTRECCTEMP, PROB)
IFCJ.NF.NPTb0) CALL PTREC(TEMP# PR0lBil.0/NPTbO)

72 CONTINUE
73 CONTINUE

*DELETE ANAMOD.182,ANAMfOD.182
9001 FORMAT(IlO, 2E10.0, 0lo, 2EI0.0o

*t.ELETE ANAMOD.18B,ANAMOD.188
9201 FORMAT(/S(* RANK RVECTOR DISCHARGE *5/S(1XI4,Fb.0,2X,

* E11.4.2X))
*DELETE ET.10,ET.10

EXPARG - -DO) * T
FXPARG _ AMAXI(-60n.0# EXPARG)
DF _ EXP(EXPARG)

*INSERT FLUWIN,3
*CALL. EPA
*V FLUWIN.23

IF(EOF(5).EQ.O.AND).INP(lj.LE.1i GO TO I
*DELETE FLL1WIN.123,FLOWIN.123

READ(5,9002) NOISO. (IS0PLT(T0.T:1,09)
C
C COUNT THE NUMBER (iF ISriTIPES T11 BE PLnTTED
C

NPLT = 0
nU 13 1=1,09
IF(IS1lPLT(I)L.E.0j GO TO( 14
NPLT a I

13 CONTINllE
[1d CONTINIJE

*I FLOWIN.144
C
C TNITIALIZE EPA LItMIT ARRAYS
C

CALL EPAINI
*DELETE FLUWIN.165,FLWJYN. 165

'-4

)



217) READ(5v9000) LEACH, ALPHA, RFFMAS
218) *VELFTE FLOWINN167*FLOWIN.167
219) WRITE(6b9006) LEACH, ALPHA, REFfIAS
220) *DELETE FLUWIN.219,FLriWIN.219
221) *= IPE12.3, ' FT', SX, 'ASSIJMFD MASS FOR EPA FRACTIONSI'
222) *IPE13.6, I MTHMIj
223) *I GETRV.23
2244) C
225) C READ RAN!DOhM VARIARLES FIPR TEST PROHLEM 2
22o) C
227) LEACH - RV(1)
228) PHr(1o) = RV(?)
229) *DELETE GIT.24,GTT.24
230) EXPARG X / AL - CZ + H) ** 2
231) EXPARG - AMAXI(-600.0C EXPARGj
232) TERM2 - PULYETA * FXP(EXPARG) * TRPI
233) *DELETE GIT.2BGTT.28
234) EXPARG = -(Z - B) ** a
235) EXPARG - AMAXl(w60o.0, FXPARG5 )
236) TERMPI PULYETA * FXP(FXPAPGi * TRPI M
237) *INSERT PATHLENW3
238) *CALL EPA
239) *INSERT PATHLEN.8
240) *CALL OLJTVC
241) *INSERT PATHLEN.106
242) TRTIME - PATH(1O) X PORE(105 + pATH(3) / PORE(3) +
243) * PATH(4j / POREC(!4
244) WRITE(6,t000) TRTImEv LEACH, TRISE
245) 1000 FrIRMATC' TRAVEL TIMF', IPE13.6. 3X,
246) * ' LEACH TIME=', IPE13.b6 3X,
247) * ' RELEASE TIMF_', IPF13.6)
248) *DELETE PRP.1 3,PRP. 13
249) EXPARG - ZZ
250) EXPARG = AMAXl (-600.0, EXPARfl
251) Fl = EXPCEXPARG)
252) *INSERT SSORT,53

-)



253) LEVEL 2, X, Y
254) *INSERT SCIURCE.6
255) *CALL PTCrOM
256) *INSERT Sl1URCE.7
257) *CALL TIME
258) *INSFRT SOURCE.1A4
259) C
260) C WRITE SOU1RCE RATE PLOT RECOlRD
261) C
262) IF(IC.EQ.0) GO TO 831
263) AVAL(6) - 1
264) AVAL(7) a 3
265) IF(NPLT.EQ.0) GO TO 831
266) DO 830 LR:1,NPLT
267) TR = TSIJPLT(LR)
268) AVAL(B) - LR
269) SRATE - SCIR) / (365. * DT * C12ATOMiIRjj
270) CALL PTREC(TIME+TRLSE, SRATE)
271) 830 CONTINUE
272) 831 CONTINUIE
273) *INSERT TPPRT,2
274) *CALL EPA
275) *INSERT TPPRT.5
276) *CALL MISC
277) *CALL PTC(lM
278) C
279) nATA INIT /1/
280) C
281) C WRITE ISOTOPE NAMES TO Pl.(JT TAPE
282) C NPLT+1 REPRESFNTS THE SUm nF ALL ISUTOPES
283) C
254) IF(INIT.EQ.0) GO TO 17
285) INIT = 0
286) IF(NPLT.EQ.0) GO TOl 16
287) DO 15 LS=1,NPLT
288) IS = ISOPLT(LS)

J )



289) ENC(JDE(7.1010,SCRATCH) ISONAMECIS5
290) 1010 FORMAT(A6, 1Hz)
291) CALL TITLE(8tLSSCPATCH)
292) i5 CONTIMUE
293) C
294 ) C SET SPFCIAL IS(ITOPE NAMES
295) C
296) 16 CALL TITLE(UINPLT+I,#'ALL NtJCLIDES$')
297) 1t7 CLINTIIJ E
298) *INSERT TPPRT.13
299) C
300) C WRTTE DISCHARGE RATE PLOT RECOIRD
301) C
302) AVAJ (6) m 1
303) AVAL(7) = 2
304) IF(NPLT.EQ.0) GO TO 151
305) DO 150 LS-INPLT
306) IS = ISUPLTULS)
307) AVAL(8) _ l.S
308) CALL PTREC(TPCUROUT(IS))
309) 150 C(JNTINIIE
310) 15t CONTINUIE
311) C
312) C FIND INTEGRATED DISCHARGE
313) C
314) D)ll 155 I9=1 ,NOTS)O
315) ClJRINT(I)j a CURINT(IS) + 0.5 * DT * (CIIRLSTCIS) +
316) * CUROUT(IS)) * 365,
317) CURLST(IS) = CIJROI.IT(IS)
318) 155 CONTINUE
319) C
320) C WRITE INTEGRATED DISCHARGE PLOT RECnOn
321) c
322) AVAL(6) - 1
323) AVAL(7) _ 1
324) IF(NPLTEQ.0) GO TO 16t

) )



325) D0 160 LSI#,NPLT
326) IS - ISOPLT(LS)
327) AVAL(M) - LS
328) CALL PTREC(T#CURINT(IS))
329) 16O CONTIINUIE
330) 1b1 CONTINUJE
331) C
332) C CALCULATE EPA RATIOS AND SlUM
333) C
334) EPASllM _ 0.
335) l00 170 IS-1 ,NOJISO
33b) EPAINT(IS) = CURTNTCIS) * loo0. / (EPALIM(TS) * REFMAS)
337) EPASlJM _ EPASUM + EPAINT(ISi
338) 170 CONTINUE
339) C
340) C WRITE EPA RATIO PLOT RECORD
341) C
342) AVAL(6) - 1
343) AVALM(7) - 4
3144) IF(NPLTEQ.O) GO Tn 176 L

345) DO 175 LS=IpNPLT
346) IS = ISUPLTCLS)
347) AVALM8) _ LS
348) CALL PTREC(Tv EPAINTCIS))
349) 175 CONTINUE
350) 176 CONT I MIJE
351) C
352) C WRTTE PLIT RECORD FOR S(IM OF EPA RATIOS
353) C
354) AVAL(8) NPLT + I
355) CALL PTREC(T# EPASlJM)
356) C
357) C CAL CULATE EPA HEALTH EFFECTS AND S(IM
358) C
359) EPARSK 0.
360) no 180 IS=1 NnIso

) )



361) EPAHFF(IS3) C RCU ITT(IS) * F.PATnXt S)
362) EPARSK _ EPARSK + FPAHEFCIS)
363) 180 CONTINUE
364) C
365) C WRITE EPA HEALTH EFFECTS PLOT RECORD
366) C
367) AVAL(6) = I
368) AVALM : 5
369) IF(NPLT.EU.0) Gl Trl 186
370) DO 185 LS=1,NPLT
371) TS _ ISL)PLT(LS)
372) AVAL(M) = LS
373) CALL PTREC(TT EPAHFF(IS)j
374) 185 CONTINUE
375) 186 CONTINlJE
376) C
377) C WRITE EPA TOTAL. RISK PLOT RECORD
378) C
379) AVAL(8) = NPLT + I '

380) CALL PTREC(T, EPARSK)
381) *IDFLETF TPPRT.18pTPPRT.20
382) FAC = AMOD(TDTPPT) / nT
383) IF(FAC.LT.0OlR.FAC.GE.1.) Go To 100
384) *IDELETE TPPRT.21,TPPRT.21
385) *nFLETE TPPRT.23,TDPRT.23
386) WRITEC6,2OO) T, (ISONAME(Ji) CURflIJT(J) JcipNOISO)
387) 2000 FORMAT(//// I TIME=l, 1PE13.6, I YEARS',
388) * T40v 'DISCHARGE RATE (CI/DAYi'I
389) * StIX, A6, IPE14.b a6)Xi i
390) WRITE(6,2010) T, (TSONAMF(J). CURINT(Ji, J:1,NOIS0)
391) 2010 FORMAT(/ I TIME:', IPEt3'6, YEARS'
392) * T40, 'INTEGRATED DISCHARGE (CIj /
393) * S(1X, A6, IPEt4.6, !4X) i
394) WRITE(6,2020) T, (TISNAMECJ), EPAINT(Jit J_1,NOISO)
395) 2020 FORMAT(/ I TItlE=', IPE13.6b ' YEARS',
396) * T40, 'RATIO OF INTEGRATED DISCHARGE TO EPA LIMIT /

) )



397) * 5(lX, A6# IPE14,'6, 4X) )
398) WRITE(b,2030) EPASUlM
399) 2030 FO1RMAT(I SUM (IF EPA RATIOS' IPE13.6)
400) WRITE(6,2040) T, (TS(1NAME(JW, EPAHEF(J)v Jm1,NOISO)
401) 2040 FORMAT(/ I TIME:', IPE13.b, ' YEARS',
402) * T40, 'EPA HEALTH EFFECTS' /
403) * 5tIX. A6, IPE14.6# 4X) 1
404) WRITF(6o2050) EPARSK
405) 205P FORHATCl SlIM OF HEALTH EFFFCTS:'. IPE13.6)
40b) *OELETE TPPRT.35,TPPRT.35
407) *INSERT TRNSPRT.6
408) *CALL TIME
409) *INSFRT TRNSPRT.11
410) TIME _ T
411) *INSEFT TRNSPRT.98
412) TIME = T
413) *I USEINP.1
414) QTSAVE _ DT
4tS) *1 U)SEINP.74
416) DT = DTSAVE
417) *INSERT WflRK.46
418) *COMnECK SANS
419) LEVEL 2, SANS
420) COMMON /SANS/
421) * SANS(1023,120), ZERi(I212
422) C-SANS- SCRATCH ARRAY F(1R SORTING DISCHARGE FROM DIFFERENT VECTURS
423) *l)ECK HEADER
424) SUBROUTINE HEADER
425) C
426) C PURPOSE -- WRITE TO TAPES THE FULLfWING INFORMATION*,,
427) C ATTRIBlJTE TYPE NAMES
428) C PRORLEM TITLE
429) C COPE TITLES
430) C DATE
431) C QUANTITY TITLES
432) C

9 )



433) *CALL PTCOM
434) C
435) *CALL MISC
436) C
437) DIMENSION ANAMESCl~i
438) nIMENSTUN SlATE(2)
439) C
440) DATA ANAMES /
441) *'ITITLE/CODE/OATE/PRBJBLF 1H/VECTOR/C(RRD1/COOlRD2/ISOTOPE So
442) * /
443) IJATA INIT /1/
444) C
445) C DO THIS SUJRROlTINE ONLY ONCE PER PLOT TAPE
446) IF(INIT.NE,1) G;f TO 900
447) INIT = 0
448) C
449) C WRITE ATTRIRUTF TYPE NAMFS
450) CALL TITLE(t1,1ANAMES)
451) C
452) C WRITE DATE TO PLOT TAPE
453) CALL DATE(SDATE)
454) SnATF(2) 1H=H
455) CALL TITTlE(3,1,Sf)ATE)
456) C
457) C WRITE CtDE TTTLES T(l PLOT TAPE
458) CALL TITLE(2, 1,NWFT/DVM$')
459) C
460) C WRITE COORDINATE TITLES TO PLUT TAPE
461) CALL TITLE(bu1'TIME (YR)$15
462) CALL TTTIE(6v2,'EPA RELEASE RATIO$')
463) CALL TITL.E(6,3,pfEPA HEALTH EFFFCTSS')
464) CALL TITLE(6bu'LEACH TIME (YR)iSi
465) CALL TTTLE(7e1,'INTFGRATED DISCHARGE (CI)S')
466) . CALL TJTl.EC7#2. 'DISCHAR(;E RATE (CI/DAY)$S)
467) CALL TITl E(7.3,'SOllRCE RATE (CT/DAY)$Sj
468) CALL TTTLE(7,41, FPA RELEASE RATIOS')
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469) CALL TITLEC7p5,'FPA HEALTH EFFFCTS$I)
470) CALL TITLE(7sbplPRnRABlLITY$')
471) CALL TITLE(7p7plTRAVEL TIME (YRj$l)
472) CALL TITLE(7#8p'CANISIER LIFE (YRj$S)
473) C
474) C WRITEJ PRO)BLEM TITLE TO PLOT TAPE
475) CALL TITLE(4.IDTTL)
476) C
477) 900 RETURN
478) ENn
479) *DECK TITLE
480) SULRflUTINE TITLF(ATYPVALvSTRINr;)
481) C
482) C PURPOSE -- WRITE ATTRIBUTE TITLES To PLOT TAPE
483) C
484) C ATYP - ATTRIFHIJTE TYPE
485) C VAL = ATTRIRUTE VALUE WHOSF TITLE IS TO BE WRITTEN
486) C STRING = CHARACTER ARRAY CnNTAINING TITLE
487) C
488) IMPLICIT INTFGER (A-Z)
489) C
490) *CALL PTCOM
491) C
492) DIMENSION STRING(8)
493) fIMENSION CHARS(t20)
494) C
495) DATA MAXATYP /8/
496) DATA MAXAVAL /10*0/
497) C
498) C FIND NIJUMER OF CHARACTERS
499) 40 DECUDE(120,1040,STRING) (CHARS(I),1= 1020)
500) 1040 F(ORMAT(MPNA1)
501) nlo 50 ILAST=1,1O
502) TF(CHARS(IL AST)j.FnIH$) GO Tfn 51
503) 50 CONTI NUJE
504) 5t CONTINIUE

) )



505) C
506) C WRITE ATTRIRUTF VALUE TITLE TOl PLOT TAPE
507) AVAL(1) = ATYP
508) AVALCATYP) = VAL
509) 60 WRITE(8#1060) (AVAL(I)pI=lvMAXATYP)
510) 1060 FORMAT(l0(I3v1X5)
511) 70 WRITE(8#1070) (CHARS(I'jIlILASTj
512) 1070 FORMAT(120AI)
513) AVALCI) = 0
514) C
515) C SET CURRENT ATTRIBUTE TO VALUE WHOSE TITLE WAS SET
516) C
517) RETURN
518) END
519) *tDECK PTREC
520) SURROlUTINE PTRECtX,Y)
521) C
522) C PURPnSE -- WRITE A RECORD COINTAINING ATTRIBUTES AND NUMERICAL
523) C DATA TO PLOT TAPE.
524) C °
525) C X FIRST COORDINATE
526) C Y - SECO)ND COORDINATE
527) C
528) C AVAL - ClJRRFNT ATTRIIJ'TE VALUES
529) C
530) *CALL PTCUM
531) C
532) C WRITE ATTRIRUTFS TO PLOT TAPE
533) WRITE(8,1000) (AVAl-(N),N:lpMAXATYP)
534) 1000 FORMAT(10(I3ulXj)
535) C
536) C WRITE NUMERICAl. DATA TO PLOT TAPE
537) WRITF(8#1O10) X, Y
538) 1010 FORMAT(4(IPE20.10)1
539) C
540) RETURN

)



54 1 )
542)
543)
544)
545 )
54 b)
547)
548 )
549)
550)
551)
552)
553)
554)
555)
556)
557)
558)
559)
560)
561)
562)
563)
564)
565)
5b6)
567)
568)
569)
570)
571)
572)
573)
574)
575)
576)

E UN
*COMDECK PTCOM

COMMON /PTCOM/
C m mm

* AVAL(8j, MAXATYP
C

INTEGER AVAL
C
C -AVAL- CURRENT ATTRT8BJTE VALUES
C -MAXATYP- MAXIMUM ATTRTIUTE TYPFS OSFD IN THE CODE
*COMnECK TIME

COMMON /TIME/ TIMF
C
C
C -TIME-
C

m..MM

CURRENT PROBlEM TIME IN YFARS

*COMDECK EPA
COMMON /EPA/

* EPALIM(120), FPAINTtl20j EPASUMt
* EPATOX(120), FPAHEF(120), EPARSK#
* MBMASS(120), REFMASO
* MIPT60 TRTIME,
*EPAE
LEVEL 2, SAMSUM
COMMON /EPAL/

* SAMSUM(1023), SAMRSK(1023j, VECNUM(10235j
* INPT6O(1023),
*EPALE

LOl

C
C-EPALIMCIS5-
COEPAINT(IS)-
Cm EPA S UMm
C-EPATOX(IS)-
C-EPAHEF(ISjm
C-EPARSK-
Cm8MASStI5)-

EPA RELEASE LIMIT OVER tE4 YR PER IOOOMTHM OF WASTE
RATIO OF INTEGRATED DISCHARGE TO EPALIM(IS)
SUM OF F.PA RATIOIS
HEALTH EFFFCTS PER CURIE nF IS RELEASED TO RIVER
HEALTH EFFFCTS FROM ISnTOPE IS
HEALTH EFFECTS FROM ALL ISOTOPES
WASTE MASS FOR ASSIGNING INVENTORIES (mTHM)

) ,)



577) C-REFMAS- WASTE MASS FOR COHPlUTTNr, EPA FRACTIONS (MTHM)
578)
579)
580)
581)
582 )
583)
584)
585)
586)
587)
588)
589)
590)
591)
592)
593)
594)
595)
59b)
597)
598)
599)
60 0)
60 1 )
602)
603)
b04)
605)
606)
607)
608)
609)
610)
6 1 1 )
612)

C-SAMSUM(NORV)- FPA RELEASE: RATIO FOR VFCTOR NORV
CmSAMRSK(NURV)- EPA HEALTH EFFECTS FOR VECTUR NORV
C-VECNUM(NORV)m CONTAINS NORV (USED TN SORTING)
C-INPT6O(NORV)- FLAG FOR WHETHER OR NOT A VECTOR IS
C 0 FOR NOT WITHIN 1OFR60
C I FOR WITHIN IOCFR60
C-NPT60- TnTAL NUMBFR nF VECTORS WITHIN PART6O
C-TRTIMEw TRAVEL TIMF FROiM EDGE OF REPOSITORY
*DECK EPAINI

SUMRIIlJTINE EPAINT

WITHIN IOCFRbO

C
C PURPOSE -- INITIALIZE ARRAYS IN COMMON BLOCK /EPA/
C
*CALL FPA
*CALL ISOTOPE
*CALL. SOLIMIT
C
C INITIALIZE EPA LIMITS AND HEALTH EFFECTS

DOi 100 IR:1,N0ISO
C
C DEFAULT LIMIT IS 10 CI FOR ALPHA EMITTERS
C 500 CI FOR NOlN-ALPHA EMITTERS

TF(AM(TRj.LT.200.) EPALIMtIRj = 500.
IF(AM(IR).GE.200.) EPALIM(IR= 10.

C
C THERE ARE SOME HEAVY NON-ALPHA EMITTERS

NAME - IS(NAMFCIR)
IF(NAMFEG.IAC228 ') EPALIM(TRi - 500.
IF(NAME.EQ.'P8212 9) EPALIM(IR) - 500.
IF(NAMFE.EQ.'TL2o8 ') EPALIM(IRI - 500,
TF(NAMF.EQ.' 10237 ' EPALI(IRM = 500.
7F(NAMF.E(4.'PA233 'j EPALIM(TRi 5 S00.
IF(NAME.EQ.'RA225 9) EPAL-IM(IR) = 500.
IF(NAMF.FG.'TL209 ') EPALIM(IRj - 500.
IF(NAME.EQ.'PH209 l) EPALIM(IR) = 500.

LO~
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613)
614)
615)
616)
617)
618)
619)
620)
621 )
622)
b23)
624)
625)
626)
627)
628)
629)
630)
631)
632)
633)
634)
635)
63b)
637)
638)
639)
640)
641)
642)
643)
644)
b65)
646)
647)
648)

IF(NAME.EQ.'AM214?M') EPAIIM(
IF(NAME.EQ.lAM242 1) EPALIM(
IF(NAME.EW.'TH234 l') EPALIM(
IF(NAMF.EQ.fPA234Ml5 EPALIM(
TF(NAME.FQ.lPA234 I) EPALIM(
IFCN0MF.EQ.'PS214 'j EPALIM(
IF(NAME.EQ.'HI214 tj EPALIMt
IFCNAMF.EQ,'PRB2O ') EPALIM(
IF(NAME.EQ.181210 ') EPALIM(
IF(NAME.EQGNP239 ') EPALIM(
IF(NAME.EEQTH231 l) EPALIM(
IF(NAMF.EQ.'FR223 'j EPALIM(
IF(NAMF.EQ*'PR211 ) EPALIM(
TF(NAME.EQ.'TL207 i EPALIH(

(OVERRIDE DEFAULT FOR CER
IN EPA STANDARID

IF(NAME.EQ.lAH1241 t) EPALIM(
IFCNAME.EQ.lAM243 ) EPALIm(
IF(NAME.EQ.l C 14 ') EPALIM(
IF(NAME.EQ.GCS135 'i EPALIM(
IFtNAMF.EQ.'CS137 ) EPALIM(
IF(NAME.EQ.' 1129 'i EPALIM(
TF(NAMF.EQ.'NP237 ) EPALIM(
IF(NAVE.EQ.'PlU23A 'j EPALIM(
IFCNAMF.EQ.lP11239 'j EPALIM(
IF(NAME.FQ.'PU240 'j EPALIM(
IF(NAME.EQ.IP1J242 'j EPALIM(
TF(NAMF.EQ.'RA226 li EPALIM(
IF(NAMF.EQ.'SR 90 t) EPALIMC
IF(NAME.EQ.'TC 99 l) EPALIM(
IFCNAME.EQ.'SNI2b ') EPALIMC

DEFAULT TOXICITY FOR ALP
IF(AM(TR).LT.200 0. EPATOX(IR
IFtAM(IR).GE.200.j EPATIXtIR

tIR
TR)
TR)
IR)
tI R j
IRi

tIR)
TO)
IRi
TRi
IR$
IR$I R i

tIRi

c

c

2

10.

500.
500.
50n0
500.
500,
SOO.
10.
500.
500,
SoO.
SO 0.
500.
500.

'TATN NUCLIIES AS STATED

IRO
tIR
IRj
tIR
IR)
IRi

tIR)
tI R i

IRitI R )
( R)TR)
tI R )
tI R i
IRi

2

10.
4.
200.
2000.
500.
900.
20,
p00.

100.
100.

3.
80.

240 00.

HA AND NnN-ALPHA EMITTERS
j = 0.0198

i=0.,719

)



649)
650)
651)
652)
653)
654)
655)
65b)
657)
658)
659)
bbo)
661 )
b62)
663)
664)
665)

667)
668)
669)
670)
671)
672)
673)
674)
675)
676)
677)
678)
b79)
680)
681)
682)
683)
684)

C
C THERE ARE SOME HEAVY NON-ALPHA EMITTERS

IFfNAMF.EQ.'AC229 9) EPATOX(TR) = 0.0198
IF(NAME.EQ.9P8212 l) EPATOX(tRi = 0,0198
IF(NAME.FQ.7Lt208 li EPATOX(IRi - 0.0198
IF(NAt4F.EQ.1 11237 9j EPATUX(IRi 2 0.0198
IF(NAME.FQ.IPA233 'j EPATIXt(IRi - 0.0198
TF(NAMF.EQ.IRA22r5 ') EPATOX(TRi * 0.0198
IF(NAMFl.EQ.'TL20Q ') EPATOXtIRj 0.0198
IF(NAME.EQ.'PB2o9 9) EPATUXCIR) = 0.0198
IF(NAMF.EQ.'AM242M') EPATOXtIR) a 0.719
IFCNAME.EQ.IAM242 9) EPATOX(IR) - 0.0198
IF(NAME.FQ.9TH234 9) EPATOX(TRO 0.0198
IF(NAME.EG.'PA234UM1 EPATOXCIR) - 0.0198
IF(NAME.EQ.IPA234 j EPATOXCIRi - 0.0198
1F(NAME.FQ.IPH214 l) EPATOXtTRi = 0.0198
IF(NAME.EQ.R1214 9) EPATOX(IRi - 0.0198
IF(NAMF.EQ.'PH210 9) EPATOXCIR, 2 0.719
IF(NAMF.EQ.181210 1) EPAT0X(IRj _ 0.0198
IF(NAME.FQ.'NP239 9) EPATOX(IR) = 0.0198
TF(NAMFEQ.'TH23t 9) EP'ATOX(TR) - 0.0198
IF(NAME.FQ.9FR223 1) EPATUX(TRi = 0.0198
IF(NAMF.EQ.IP8211 'j EPATOXtIRi : 0.0198
tF(NAMF.EQ.'TL207 'j EPATOX(TRi = 0.0198

u*)-

c
C
C
C
C
C

nVERRIDE DEFAUILTS FOR SPECIFIC NUCLIDES LISTED IN TABLE 0-1
OF EPA 520/5-8n/002 (SMITH. FnWLER* AND GOLDIN),
RA?2b IS TREATED LIKF AM241 VALUE DIVIDED BY 30% (RATIO OF
EPA RELEASE LIMITS), DEFAULTS SET ABoVE COME FROM AM241
AND CS137, WHOSE EPA RELEASE lIMITS ARE FQUAL TO THE [)EFAULT.

IfENAMF.EQ.' C 14 ') EPATOXtIRi - 4.58E-?
IF(NAMF.EQ.ISR 90 9) EPATOXCIRi 2 1.21F-1
IF(NAME.EQ.'TC 99 ') EPATOXtIRj = P.85E-4
IF(NAMF.EQ.'SN126 ') EPATOXCIRi = 1.20E-1
TF1NAMF.EQ,' 1129 ') EPATOX(IR * 1.0'8E-2
IF(NAMF.EQ,'CS13S 9) EPATOX(IR) = 3,81E-3

)



685)
68b)
687)
688)
689)
690)
691)
692)
693)
694)
695)
696)
697)
698)
699)
700 )
701)
702)
703)
704)
705)
706)

IF(NAME.EG. CS137
JF(NAMEFQ. lNP237
IFtJAMF.EQ aP lJ238
IF(NAMF.EQ. IPU239
TFtNAMF.EQ. 'P)240
IF(NA!,E.EQ. 'AM241
IF(NAME.EU. PU242
IF(NAME.EQ. UAM243

100 CONTIJUE

9 )

I)

EPATOX t IRj
EPATOX( TR)
EPATOXt IRj
EPATOX t IR)
E PATO X ( IR
EPATOX CtIR)
EPATOXtIR)
EPATOXtIR)

_ 1.98E-2
- 5.9bF-1
- 2,29E-2
= 6.92E-2
5 6.53E-2
- 7,19E-1
- 6.76Ew2
5 2,b8E+o

C
C

C
C

PRINT EPA LIMIT ARRAY
WRITE(6,1000) CIS(ONAME(J), EPALIMCJ)o Jz1lNOISO)

1000 FORMAT(clEPA RELEASE LIMTTS nVER 1F4 YR PFR IoooMTHM WASTE (CI)l/
* S(CIX, Abo 1PE14.6# 4Xi )

PRINT EPA TOXICITY ARRAY
WRITFt(61010) (USuNAME(J)o EPATOXCJ)p Jz) ,NOISO)

1010 FURMAT(/// I EPA HFALTH EFFECTS PER CURIE RELEASEDI /
* 5(tX, A6, IPEtI.6u 4Xj j

RETURN
FND

C In
In)

-I )
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1) SILLINGSTMFZTP0,T77vP2.
2) ACCUOJNTvSIl.LINGrl349.
3) COMMENT.
4) COMMENT *
5) COMMFNT.
6) COMMENT. GENERATE NEW CYCLE flF RATRAP, HOtl CALCOMP7) COMMENT. ANn TEKTRONIX.
8) COMMENT.
9) COMMENT. ******************************************

10) COMMENT.
11) COMMENT. UPDATE AND COMPILE
12) COMMENT.
13) UPDATEFPNW.
14) RFLo137000.
15) FTN,1,L=O.
16) REDUCE.
17) RETURNOLOPL.
18) COMMENT.
19) COMMENT, GENFRATE ABSOLUTF FILF FOR CALCOMPS
20) COMMENT, 

L21) ATTACH*FILELIIOMR=1.
22) ATTACHDISSPLAtMR=l.
23) ATTACHPNLUPMR-1.
24) ATTACHNRCPLTRID=ZZGNRCMR=I,
25) ATTACHpNRCCLCP.Jn-ZZGNRCMRU1.
26) LIBRARYNRCCLCPuNRCPLTRFILELIRDISSPLA.BNLU.
27) FILETAPE99,RT=W,HT:I.
28) LIBLOADDISSPLAtRESET.
29) LOADPLGO.t
31 ) NOGOARS.
31) COMMENT.
32) COMMENT. TRY RUNNING CALCOMP FILE.
33) COMMENT.
34) FILE#TAPE99pRT=WBT=I.
35) ATTACHTAPE8,SILLINGTAPEAIDsZZRNRCMRHa.
36) ABS.

3 )



37) RETURNTAPE99.
38) COMMENT.
39) C(IMMENT. GENERATE ABtSOLUTE FILF FOR TEKTRONIX
40) COMMENT.
411) LIRRARY,,BJLlU,DISSPLAFTLFLIB.
42) LOADLGO.
43) NO(G(JABSTX.
44i) COMMENT.
45) COMMENT. TRY RUNNING TEKTRONIX FILE.
46) COMMENT.
47) REOUEST#TAPE99**PF.
48) FILEpTAPE99pRT=W*8TI.
49) AHSTX.
50) CATALOGTAPE99,PL(OTFILETD-SASST=MFA,
51) REQQUESTA,*PF.
52) REWINDNEWPLLGL1,AISARSTX,
53) CrjPYPNEWPL9 A.
54) COPYPLGO,A.
55) COPYPtABSA.
56) COPYP*ABSTXA. X

57) COMMENT.
58) COMMENT. SAVE THE PERMFILE
59) COMMENT.
bW) EXIT,U.
61) PURGEPSSILLINGRATRAPeCY=B8If=ZZRNNCRPW=IgpMW:
62) EXITU.
63) CATALOGASILLINGRATRAPCY$,ID=ZZRNRCRP-999,PWin .
64) *EnR
65) *COMDECK CC
66) COMMON /CC/ ANAMCIol0)t MAXAVALC10)
67) * ,MAXATYPP LIMPMT, LIMAVALo LIMATYP# LIMCOO
68) * ,AC0(14), CO)MIN(5l0,4)o, ColnMAX(510,4), MAXPNT
69) * IMAXCOD, LSCXv ISCY, LSCAT
70) LEVEL 2, ATITLE
71) COMMON /CCL/ ATITLE(8,510#10i
72) INTEGER ANAM, ATITT.LE ACOO

A) )



73) *DECK PLOTNUC
74) PROIGRAM PLOlTNIJC(INPUTpOUTP(JTTAPFTAPEQ9,TAPE98U
75) * TAPF5:INPUTTAPE6-;OITPIJTTAPE9i
76) C
77) C MAKE PISSPLA PLITS FRUM PLOT TAPE (TAPE10 GENERATED
78) C BY RADIONUCLIDE TRANSPORT CODES
79) C
80) IMPLICIT INTEGER (A-Z)
81) C
82) *CALL CC
83) C
84) DIMENSTON AREOt(o,12)
85) C
86) C READ PLOT TAPE HEADER
87) CALL ATINIT
88) C
89) C FIND STRUCTURE (IF PLOT FILF
90) CALL SIURVEY
91) C
92) C FIND LIMITS OF DATA (IN PLOT FILE
93) CALL SCAN
94) C
95) C REMOVE OUT-11F-RANGE DATA POINTS
96) CALL EDIT
97) C
98) C OIPEN PLOT DEVICE
99) CALL OPENDEV
100) C
101) C L0OP OVER PLOTS
102) DO 100 IPLT-loloo
103) C
104) C GET PLOT PEQ'JEST FROM INPUT FILE
105) CALL GETREG(AREQMAXOVR)
106) IF(MAXOVR.EQ.O) GO TO 800
107) C
108) C REOPEN PLOT FII.F EVERY FOURTH PLOT

)2 )



109) IF(MlODIPLT,4).EQ.Oa CALL REOPDEV
110) C
111) C DRAW OVERLAY SFMILflG PLO1T
112) CALL UVERLA(ARE0eMAXOV4RIPLT)
113) 100 CO NTIN LIE
114) C
115) C PLOTS FINISHED -- CLOSE DEVICE
1t6) 800 CALL CLOSDEV
117) STnP
118) END
119) *DECK rJPENDEV
120) SURRIIJTINE OPENDEV
121) C
122) C PURPlSE -- DO1ES OPENING AND CLOSING OF PLOT DEVICES
123) C
124) IMPLTCIT INTEGER(A-Z)
125) C
126) DIMENSION PERSON(2)
127) C
128) C READ DEVICE TYPE FROM INPUT FILES °
129) READ(S 100i) nEVICE
130) 1000 FORMAT(A10)
131) C
132) C CHFCK FOR VALID DEVICE TYPF
133) IF(DEVICE.EQ.ICALCnMP' .QR.
134) * DEVTCF.E3.ITEKTR1NIX. ) GO TO 10
135) WRTTE(*,1005) DEVICE
136) 1005 FORMATC'IINVALID Pl.OT DEVICE to A10)
137) STOP
138) C
139) C READ PROGRAMMER NAME FOIR CALCOMP LAREL
140) 10 READ(5,1010) (PERSnN(I)#I=1,2)
141) 1010 F(JPMATC2AIO)
142) WRITE(6*1015) DEVICF, (WERSON(fl,I=1,2)
143) 1015 FORMAT(OIDEVICE- ', A10 I
144) * ' PROGRAMMER= i, 2A10 /11 )

. 1)



145) C
146) C SRANCH ACCORDING TO DEVICE TYPE
147) IF(DEVTCE.EQR.CALCflMP') GO TO 100
148) IFCDFVICE.EQ.'TEKTRUNIX'i Gnl Tn 110
149) C
150) C OPEN CALCOMP DEVICE
151) 100 CALL NAME(PERSON)
152) CALL URIGINCOmp -0.5, 0)
153) CALL PtlOTDVC('DEFAIILT1)
154) CALL DISINIT
155) CALL RGNPL(1)
156) Gll TO 190
157) C
158) C OPEN TEKTROPIX DEVICE
159) 110 CALL PLOTDVC(tDEFAIJLTI)
160) CALL DISINIT
161) CALL BGNPL(t)
162) CALL PAGE(9,5, 7.25)
163) GO TO 190
164) C
165) C END (F DEVICE OPENING ENTRY
166) 190 RETURN
167) C

169) C
170) C REOPEN PLOT DEVICE
171) ENTRY REnPnEV
172) C
173) C BRANCH ACCORDING TO DEVICE TYPE
174) IF(DEVICE.EQ.'CALCnMP') GO Tn 200
175) IFUDFVICF.EQ.fTEKTR[)NIX') GO TO 21O
176) C
177) C REOPEN CALCOMP DEVICE
178) 200 CALL ENPLT(O., 0.)
179) CALL NAME(PERSON)
180) GO TO 290

2)



I18) C
182) C REOPEN TEKPTONTY DEVICF
183) 210 GO TO 290
184) C
185) C END nF DEVICE REOPENING ENTRY
186) 290 RETURN
187) C

189) C
190) C CLO0SE PLOT OEVTCF
191) ENTRY CLOSDEV
192) C
193) C BRANCH ACCORDING TO DEVICE TYPE
194) TF(DEVICE.EQ,'CALCrlMP') GO Tn 300
195) ItF(DEVTCEUEQITFKTRONIXl) GO TO 310
196) C
197) C CLOSE CALCOMP DEVICE
198) 300 CALL DONEPL
199) CALL ENPLT(3., 0.)
200) GO TO 390
201) C
202) C CLOSE TEKTRONIX DEVICE
203) 310 CALL DONEPL
204) GO TO 390
205) C
206) C END nF DEVICE rL(SING ENTRY
207) 390 RETURN
208) C
209i C***********************************************************************
210) C
211) END
212) *OFCK ATINIT
213) SURRBMTINE ATINIT
214) C
215) C PURPOSE -- READ ATTRIBUJTE TYPE NAMES FROM PLOT TAPE HEADER.
216) C

.sA ,)~~~~~~~~~~~



217) C HEADER HAS THE FOLLOWING FORM,..
218) C TITLE/(NAME2)/(NAMF3)/(NAME4)/ ... /(NAMEN)
219) C WHERE NAMEI IS THE NAME OF ATTRIHUTE TYPE I,
220) C NAMES ARE USED Tf IDEUTIFY THE FORMAT (IF PLOT RECORDS TO
221) C FILLOW, WHICH MAY VARY BETWEEN CODE VERSIONS AND RUNS,
222) C FOR EXAMPLE, NAME2 MIGHT BF PRESSURE ON nNE PLOT TAPE
223) C AND 'DISCHARGE' ON ANOTHER.
224) C
225) C THE FIRST ATTRIBITF TYPE MUST HAVE THE NAME 'TITLE',
226) C THIS ATTRIBUTE WILL HE NONZERO IN SUBSEQU)ENT RECORDS WHEN
227) C THE TITLE (IF SOME ATTRIBUTE VALUE IS TO BE READ.
228) C
229) C ATTRIBUTE TYPE NAMFS MUST HAVE NO MORE THAN 10 CHARACTERS
230) C AND NOT CONTATN ANY BLANKS.
231) C
232) IMPLICIT INTEGER (A-Z)
233) C
234) *CALL CC
235) C
236) DIMENSION IN(120)
237) C
238) DATA ANAM /100*IH /
239) DATA ATITLE /40800*IH I
2410) DATA MIAXATYP /10/
241) DATA MAXAVAL /1o*o/ _
242) DATA LIMPNTe LIMAVAL, LIMATYPe LIMCOO /3100s 510, 10, 4/
243) DATA INIT /1/
244) C
245) C PERFORM THIS ROUTINE ONLY ONCE PER PLOT TAPE
246) IF(INIT.NE.1) GO Tn 900
247) INIT . 0
248) C
249) C READ PLOT TAPE HEADER
250) REWIND 8
251) READ(8,10000 JUNK
252) READ(8, 1000) (INMCOL) ,COL-1,120j
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253) 1000 FOPMAT(120AI)
254) C
255) C CHECK FOR EMPTY FILE
250) IF(EOF(8).EQ,0) GO TO1 tO
257) WRITE(6#1005)
258) 1009 FORMAT('IPLOT TAPE EMPTY -- ATTNITI)
259) GO TO 900
260) C
261) C ASSIGN NAMES TO ATTRIBUTE TYPES
262) 10 COLNAM = 1
263) ATYP _ 1
264) flU 20 COLIN=1#120
265) IFCIN(CULIN)vEQ.IH ) GO TO 21
26b) IF(IN(COLIN).EQ.tH/) GO TO 1I
267) C
268) C STnRE A CHARACTER IN ATTRIRUTE TYPE NAME ARRAY
269) ANAM(CnLNAMATYP) 3 IN (COLINj
270) CULNAM a COLNAM + 1
271) GO TO 20
272) C
273) C SLASH MEANS BEGIN NEW ATTRTFUTE TYPE
274) 15 ATYP a ATYP + I
275) COLNAM _ 1
276) 20 CONTINUE
277) 21 MAXATYP a ATYP
278) REWIND 8
279) C
280) Q00 RETURN
281) END
282) *DECK SURVEY
283) SURROUTINE SURVEY
284) C
285) C PURPOSE m- LtlOK AT PLOT TAPE AND GET STATISTICS AND LIMITS
286) C
287) C THIS ROUTINE ASSUMES THAT THE PLOT TAPE HEADER HAS BEEN
288) C READ HY ATINIT.
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289) C
290) IMPLICIT INTEGER (A-Z)
291) C
292) *CALI. CC
293) C
294) OIMENSION TAGLIST(100o101, NTAG(101), A(tO)
295) C
296) DATA L.IMTAG /101/
297) C
298) C
299) C BEGIN LOlOP OVEP PLOT RECORns
300) REC = 0
301) 10 READ(8#1010j (A(ATYP)#ATYP=IoMAXATYP)
302) 1o01 FORMAT(10(l3,lX))
303) IF(EOF(8).NE.0) GI) TO 100
304) REC - REC + 1
305) C
306) C IF TITLE ATTRIAUTE IS NONZERO A TITLE RECORD FOLLOWS
307) IF(A(t1.EQ.0) Go Tn 30
308) C
309) C READ TITLE FOR VALUE NUMHER ACAIl)j OF ATTRIBUTE TYPE AMI)
310) ATYP A AM)
311) VAL z A(ATYP)
312) 20 READ(8*1020) tAtITITVF(NVALvATYPj#Nm1,8i
313) 1020 FORMAT(BA1O
311) GO TO 10
315) C
31b) C IF TITLE ATTRIBUTE IS 0 NUMFRICAL DATA FOLLOWS, INCREMENT
317) C ATTRIBUTE COlUNTERSP THEN SKIP NEXT RECORD.
318) 30 00 So ATYP:=IMAXATYP
319) MAXAVAL(ATYP) = MAXO(MAXAVALCATYPjpA(ATYPjj
320) 50 CONTINI.IE
321) 160 READ(tBl160) JULNK
322) 1160 FORMAT(AIO)
323) GO TO 10
324 ) C
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325) C E~n OF FILE REACHED *m PRINT NUMBER OF RECORDS
32b) 100 WRITE(601100) REC
327) 1100 FORMAT('ISIRVEY COmPLETE to 16, ' RECORDS READ' I )
328) C
329) C PRINT ATTRIBIJTE TITLES
330) Dn 200 ATYP=1,MAXATYP
331) IF(MAXAVAL(ATYP5.EO.0) GO TO 200
332) 110 WRITFC6,1110) ATYP, (ANAM(COLATYP),C(]L:1,0i
333) 1110 FORMAIA'OATTRIBJTE TYPE to 13, ' HAS NAME Ip 10AI)
334) M , MAXAVAL(ATYP)
335) DO) 150 VAL=tM
33b) 140 WRITE(6,1140) VAL, (ATITLE(N~vALvATYP)vNxlpj
337) 1140 FORMAT(5X, 'VALllE ', I3, ' HAS TITLE ', 8A10)
338) 150 CONTINUE
339) 200 CONTINUE
340) C
341) C FIND NUJMBER OF nCClJRRENCES OF EACH SET OF ATTRIBUTES
342) C
343) C I
344) C PRINT HEADER
345) WRITE(6,1150)
346) 1150 FORMAT1CINAME TAGS FOUND FOR N11MERICAL DATA ON PLOT TAPE' I/I
347) * I RECORDS', T20, 'ATTRIBRITF LIST' / )
348) C
349) C INITIALIZE TAGIIST AND NTAG
350) DO 312 ITAG:tLIMTAG
351) NTAG(ITAn) - 0
352) DO 311 ATYP=JMAXATYP
353) TAGLIST(ATYP*ITAG) : 0
354) 311 CONTINUE
355) 312 CONTINUE
35b) C
357) C LO(lP OVER RECORDS (IN PLOT TAPE
358) REWIND 8
359) MAXTAG = 0
360) DO 350 IREC,1,50000
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361) C
362) C READ NEXT TAG
363) READ(8,1010) CACATYP),ATYPniMAxATYP)
364) IF(EOF(81,NE.0) GO TO 360
365) IF(A(1t.NE.0) Gn Tn 340
366) C
367) C COMPARE TAG WITH THOSE ON LIST
368) IF(MAXTAGEQ.0) GO TO) 330
369) DO 325 ITAG=1,MAXTAG
370) nO 320 ATYPlMAXATYP
371) IF(A(ATYP).,iE.TAGLIST(ATypITAGj) GO Tn 325
3721 320 C(1NTINUE
373) C
374) C TAG AGREES WITH ITAG'TH ON LIST
375) NTAG(ITAG) 2 NTAG(TTAG) + 1
376) GO TI) 340
377) C
378) C END OF LOUP 0VFR TAG LTST
379) 325 CONTINIUE
380) C
381) C TAG DOES NOT AGREE WITH ANY ON LIST.
382) C CHECK NUMBER OF TAGS AGAINST LIMIT.
383) 330 IF(MAXTAG.LT..IMTAraj GO TO 332
384) WRITEC6,1170) LIMTAG
385) 170 FORMAT(/// t TOO MANY DIFFERENT TAGS TO COUNT THEM ALL,' /
386) * t LIMIT IS ', I7 /
387) * I TO INCREASE. CHANGE LIMTAG AND DIMENSIONS OF' /
388) * NTAGO) AND TAGLIST(pi IN SUBROUTINE SURVEY,' /
389) * ' SUMMARY OF TAGS READ SO FAR FOLLOWSs.,' I, )
390) GO TO 365
391) C
392) C NUMBER OF TAGS IS WITHIN LIMIT
393) 332 MAxTAG - MAXTAG + i
394) DO 335 ATYP1,MlAXATYP
395) TAGLTST(ATYPMAXTAG) - ACATYPI
396) 335 CONTINUE
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397) NTAG(MAXTAG5 - 1
398) C
399) C SKIP NUMERICAL DATA OR TITLE
400) 3140 READCSo160b JUNK
401) C
402) C END nF LOOP OVER TAPE RECrjPlS
403) 350 CONTINIJE
404) C
405) C PRINT SUMMARY
406) 360 IF(MAXTAG.GT.0) GOl TO 365
407) WRTTE(6t11l0)
408) 1180 FORMAT(// I NO NUMERICAL RECORDS FOlJND' //5
'409) GO) TO 399
410) 365 DO 370 ITAG:1,MAXTAG
411) WRITE6#tl9O) NTAG(ITAG), (TAGLIST(ATYPITAG),ATYP=1,MAXATYP)
412) 1190 FORMAT( t, 17, T20, 30(13.3, 1X)
413) 370 CONTINUE
414) 399 CONTINUE
415) C 0
416) RETURN
417) END
418) *PECK SCAN
ut9) SURROUTINE SCAN
420) C
421) C PURPnSE -- GET Cfl1RO[)TNATE LIMITS FROM PLOT TAPE
422) C
423) *CALl CC
424) C
425) C
42b) DIMENSIUN SCRATCH(4)p AREC(1oi
427) C
428) INTEGER AREC
429) C
430) C FIND WHICH ATTRIBUTE TYPES REFER Tn COORDINATE.S
431) MAXC0t s 0
432) 30 WRITF(b,1030)
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433) 1030 FORMAT(OICOORDINATE ATTRIBUtE FIELnS' I
434) DO 50 IA=lMAXATYP
435) IF(ANAM(lIA).NE.lHC.UR.
436) * ANAMC2*IA).NE.1H(.0P.
437) * ANAM(3,IA).NE.lHO.UR,
438) * ANAM1(4#IA).NE.lHR.PR.
439) * ANAM(5,IAj)NE.1Hn) GI) TO] 50
440) C
441) C ATTRIBUTE TYPE IA REFERS Tn A COORDINATE
442) C FIND THE CO('!RDTNATE NUMBER
443) DECClDEClIl000pANAMt6,IAV, JCnO
444) 1000 FORMAT(Il)
1445) ACOP(JCOn) _ IA
446) 140 WRITE(6,1040) IA, .ICOU
447) 1040 FORrIATC' ATTRIHIJTE TYPE'. 13p
448) * REFERS TO COOPf)INATE FIELn'. 13)
449) C
450) C COMPARE AGAINST CURRENT COCOPDINATE COUNT
451) MAXCODl = MAXO(MAXCf)uJCfn)
452) 50 CONTINUE
453) C
454) C INITIALIZE COORDINATE L IMITS
455) DO 90 ICOO=lPLImCOn
45b) DO 80 IVAL:1,LIMAVAL
457) COnmAX(IVALTCOM1 -1.E90
458) CUUMlN(IVALIC0L0) 9 1.E0
459) 80 CONTINUE
4bO) 90 CONTTNUE
4bI) C
462) C LOOP OVER PLiT RECORnS
463) REWIND 8
464) DC) 200 IREC=1,70000
465) C
466) C REA) ATTRIBUTE LIST
4167) 100 READ(8*1100) (ARFC(I)oI:1,MAXATYPj
168) 1100 FORMAT(lo(13p IX))

3 )



469) TF(klJF(8),NE.Of) cGO TO 210
470) C
471) C IF TITLE ATTPIiUTE IS NONZERO SKIP NEXT RECORD
472) IFAREC(1).E0.0j Gil TO 110
473) 105 READ(8,1105) JlNK
474) IJSo FORMATCAf)
475) GO TO 200
476) C
477) C READ NWMERICAL DATA
478) 110 READC8,1I10) (SCPATCH(I),I=tMAXC(O)
479) 1110 Ft1RMATC4(IPE20,10))
48U) C
481) C LoOP OVER COORDINATE FIELDS
482) DO 120 ICOO=1,rMAXCO~i
483) IVAL = AREC(AC(r)OCICnO))
484) COOMAX(IVALrIC0O)= AMAXI(COOMAX(IVALoICOO)f$CRATCHi(ICO())
485) CODMINCIVALICOO) _ AMINI(COnMTNCIVALICOO),SCRATCH(ICUO))
486) 120 CONTINWE
487) 200 CONTINUJE °488) C
489) C SCAN COMPLETE -- PRINT LIMITS
490) 210 WRITE(hoI210)
491) 1210 Fr1RMAT(///'1SCAN COMPLETE' /1 * FIELD', T10, 'QUANTITY', T40,
492) * HIN', T6o, MAX' / )
493) DU) 330 ICOO:1=,MAXCtlo
494) M _ MAXAVAL(ACOO(ICOOl))
495) DO 320 IVAL-1,M
496) 310 WRIlTE(,310) ICo!, IVAL, Cr))MTN(IVALICOO)f
497) * COOMAX(IVALICl1)U
498) 1310 FURMAICIH , 13, T14, I3, 734, IPE15.b, T54. tPEISo6)
499) 320 CONTINlJE
500) 330 CONTINUE
501) c
502) RETURN
503) FND
504) *DECK EDIT
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505) SURROUTINE EDIT
506) C
507) C PURP03E -- TRANSFER NUMERICAL DATA TO UNFORMATTED FILE (TAPE9)
508) C
509) *CALL CC
510) C
511) DIMENSION AREC(10)l BUF(101
512) C
513) C LOOP tlVER PLOT RECnRDS
514) REWIND 8
515) REWIND 9
516) LINES9 - 0
517) DO 100 IREC:1,50000
518) C
519) C READ ATTRIBUTE LIST
520) REAn(S,1000) CAREC(I)TI1 ,MAXATYP5
521) 1000 FORMAT(10(13, IX))
522) TFEOF(8).NE.0) GO TO 110
523) C
524) C DROP TITLE RECORDS
525) IFCAREC(C),EQ.Oi G(? TO 30
526) REA(8,t1 010) JUNK
527) 1010 FORMAT(AI)
528) GO TO1 100
529) C .
530) C READ NUMERICAL DATA INTO BUFFFR
531) 30 READU8810205 (BiJF(I),I-l#MAXCO()
532) 1020 FORMAT(4I1PE20.10)1
533) C
534) C COPY THE RECORD ONTO UNFORMATTED PLOT TAPE
535) WRITEM9) CARECCIjT=IMAXATYPj
53b) WRITEC9) (HUF(I5#IlMAXCLon5
537) C
538) C INCREMENT COUNTER
539) LINES9 - LINES9 + I
540) 100 C(NTINUIE
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541) 110 CONTINUE
542) C
543) C PRINT NUMBER OlF RECORDS
544) WRITE(b,1100) IREC-1, LINES9
545) 1100 FORMAT(t'', IEDIT COMPLETE' ii
546) * ' o, I7, v RECORDS ON OLD FILE' /
547) * l ', 17, P RECORDS nN NFW FILE'
548) C
549) RETURN
550) END
551) *r)ECK GETSEW
552) SUBROUTINE GETSEo(AVALPOLUAD)
553) C
554) C PURPOSE -- REAn NUMERICAL DATA RECORDS WHOSE ATTRIBUTES
555) C ARE EQUAL TO THF CURRENT ATTRIBUTES
556) C
557) C nLr!AD _ ARRAY INTO WHICH THE COORDINATE FIELDS WILL
558) C BE LOADED
559) C 0
560) C AVAL = CURRENT ATTRIBUTES INDEXED BY ATTRIBUTE TYPE
561) C
562) *CALL CC
563) C
564) DIMENSION nLOAD(3100,4j
565) DIMENSTON ARECt10 , AVAL(105
566) C
567) INTEGER AREC, AVAL
568) C
569) C CLEAR DLOAD ARRAY
570) DO 50 IPNT-IlIMPNT
571) DO 40 TCOO=lLIMC(ln
572) DL(lA()CTPNTvICIb = 0,
573) 40 CONTINUE
574) 50 CONTINUE
575) C
576) C BEGIN SEARCH F(IR PLO)T RECORDS WITH CURRENT ATTRIBUTES
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577) REWIND 9
578) IPNT _ 0

5 791 DO Q0 IREC=1*7000O
580) C
581) C READ AN ATTRIBUTE LIST AND COMPARE

5B2) 660 READ(9) (AREC(1jI- 1MAXATYPj
583) IFUE:OF(9),NE.0) GO TO 100

5A4) 0D 70 ItMAXATYP
585) IF(AREC(I),NE.AVAL(I)) Gn TO 80

586) 70 CONTINUE
587) C
588) C ATTRIBUTES AGREE -- sTnRE nATA ON NEXT CARD

589) IPNT IPNT + I

590) 7S READ(9) (Dl OAD(IPNTI),vI1,MAXCOn)i
5ql) GO TO 90
592) C
593) C ATTRIBIJTES DTSAGREE -- SKIP NEXT CARD

594) BO READ(9) JUNK
595) tOgo FORMAT(AI)
596) 90 CONTINUE
597) C
598) C LOAD COMPLETE
599) 10O MAXPNT = IPNJT
600) 110 WRTTE(6,1110) (AVAl.(I),I:lMAXATYP)
601) 1110 FORMATOOSEQIIENCE LOADED WITH ATTRIBlUTES ', 10(I3, IX))

602) 120 WRITE(6,1101) MAXPNT
603) 1120 FORMAT(IH , I7, t POINTS LOAnED')

604) C
605) RETURN
606) -E Nn
607) *(ECK GETREQ
608) SURROUTINE GETRE)(AREQvMAXr1VR)
609) C
610) C PURPOSE -- REAI) PLOT REOUEST FROM INPUT FILE

611) C
612) C AREO(ITYPII)VR) - ARRAY OF REQUESTED ATTRIBlJTES FOR PLOT

,
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613) C MAXlVR = NUMMER OIF OVERLAYS FOR THIS PLOT. 0 MEANS STUP.
614) C
615) *CALL CC
616) C
617) DIMENSION AREQ(1o,12), CARD(9i
618) C
619) INTEGER ARFQ
620) C
621) C CLEAR AREQ ARRAY
6?2) DO 40 IVAL_1,l2
623) DO 30 ITYP=1,LIMATYP
624) 30 AREO(ITYPIVAL) _ 0
625) 40 CONTINUIE
626) C
627) C DEFAULT PLOT TYPE IS LINEAR X, LOG Y
628) LSCX 0 O
629) LSCY = 1
630) C
b31) C DEFAULT CURVE TYPE IS CONNECTED
632) LSCAT - 0
633) C
6 34) C READ PLOT REQUESTS
635) MAXOVR = 0
636) M _1 2 + 1
637) D( 100 IOVR-l ,M
638) READ(5*1000) (CAR0CI)vI=1,9j
639) 1000 F(JRMAT(9A1O)
640) C
b41) C CHECK FUR OPTInNS
642) IF(INLTNE(CARDOLUGXS').EQ.1) lSCX - 1
6143) IF(INLTNE(CARDo'LIKlY$').EQ.10 lSCY 0 O
644) IF(INLTNE(CARDr'SCAT$').EQ.1) LSCAT - I
645) nEC(o))E(90, 10S0,CARfl) jARFQ(ITYPIOVR), ITYP:1,MAXATYP)
646) C WPITF (6,1050) (ARE'r3 ITYP IOVRjT ITYP=1 ,MAXATYP)
647) 1050 FORRMAT(10(I3, IX))
648) IF(EflF(5).NE0) GO TO 900
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649) TF(AREQ(lIOVR).LT.0) GO TO 900
650) C
651) C CHFCK FOR ENmD-lFmPLfOT CARD (BLANK)
6S2) nO 70 ITYP:1,MAXATYP
653) TF(AREQ(ITYPIOVR)j.NE.0j GO Tt! 1O0
654) 70 CONTINIJE
655) MAXUVR = InVR - 1
656) GO TO 200
657) 100 CONTINUE
658) 200 CONTINUE
659) 900 RETURN
660) FND
661) *DECK INLINE
662) FUNCTION INLINE(CAPDU WOIRD)
663) C
b64) C PURPOSE -- SEE IF W'RiD IS CONTAINEn TN CARD
bb5) C
666) C WfPD MUST BE TERMINATED BY A S
667) C TNLINE - 0 IF NUT IN LINE
668) C I IF TN LINE
b69) C
670) IMPLICIT INTEGER (AZ)
671) C
672) DIMENSION CARD(9)
673) DIMENSION C(90), Wtt0)
674 ) C
675) C C IS THE EXPANSION OF CARD
676) C W IS THE EXPANSION OF WCORD
677) DECUDEC9,01000,CARDj (CMI),I:1,905
678) 1000 FlORMAT(90AI)
679) DECOnECIO, #100,WORD) CW(T)oI:1,10i
680) c
681) C
682) C SEARCH FOR WnRn IN CARD
683) INLINE a 0
b84) DO 100 I-1,90
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685) DO 70 J3t1,10
b86) IF(WCJ),EQ.1HS) GO TO 110
687) IF(I+J-1.GT,90) Gl) TO 9oo
688) TF(W(J),NE.C(T+J-t0) GO TO 100
b89) 70 CONTTNUlE
690) C
691) C STRING FOUND
692) GO TO 110
693) 100 CONTINUE
694) C
o95) C STRING NOT FOUND
b9b) GO TO 900
697) C
698) C SEARCH SUCCESSFUL
699) 110 INLINE _ 1
700) C
701) 900 RETURN
702) END
703) END
704) *D)ECK OVERLA
705) SURROUTINE 0VERLA(AREOMAXOVRsIPLT)
706) C
707) C PURPOSE -- PRODUCE PLOTS
708) C
709) C AREQCITYPPIOVRI - ARRAY nF PLoT REQUESTS
710) C MAXOVR = NUMBER OF CURVES TO OVERLAY ON SAME PLOT
711) C IPLT = PL11T NUMBER
712) C
713) *CALL CC
714) C
715) DIMENSION AREO(tOl12), SCRIt400i, SCR214000, Xt3100,4)
716) DIMENSION LTEMP(8)
717) DIMENSION SCR4C8j, SCR5(8)
718) C
719) INTEGER AREO, SCRt, SCR?, SCR30 A(VR
720) INTEGER SCR4# SCRS
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721) C
722) C FIND WHICH ATTRIHUTE IS THF OVERLAY ATTRIBUTE (IF ANY)
723) AOVR _ 0
724) NAOVR : 0
725) IF(MAXOVR.EO.1) GU TO 40
726) DO 20 ITYP-1,MAXATYP
727) 1O 10 IUVR=IMAXOVR
728) IF(AREO(ITYPIOVR).EQ.AREQ(ITYPl)) Gl TO 10
729) NAOVR _ NAOVR + 1
730) AOVR _ ITYP
731) GO T) 20
732) 10 CONTINUE
733) 20 CONTINUE
734) C
735) C THERE MUST NnT BE MORE THAN 1 OVERL.AY ATTRIBUTE
736) IF(NAOVR.LE.1) GO TO 40
737) 30 WRITF(6,1030) NAfOVR
738) 1030 FORMAT(MHOo, l7. ' OVERLAY ATTRTRIJTES REQUESTED.',
739) * I LIMIT IS 1. Plt-T ABANnONED m- OVERLAI)
740) GO TI) 900
741) C
742) C CANNOT PLOT DIFFERENT PHYSTCAL QUANTITIES ON SAME AXIS
743) 40 DU 50 ICOU-1,MAXCOO
744) TF(ACon(Icoo).EQ.AfnVR) Gn TO 6n
745) 50 CONTINUE
74b) GO TO 70
747) 60 WRITE(6#1060) AoVR
748) 10b0 FORMAT(tOUVERLAY ATTRIB.JTEll 13.
749) * IS A COORDINATE. PLOT ABANDONED -- OVERLA')
750) GO TO QOO
751) C
752) C DETERMINE COORnINATE TYPES
753) 70 ACOUX = ACOll(1)
754) ACO0Y - ACOt)(2)
755) JC0OX _ AREt(ACnnX,1)
756) JCOVY _ AREQ(ACOrOY, Y )
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757) C
758) C FIND X-AXIS SCALE
759) G) TO (82,85), LSCX + 1
760) C
761) C X-AXIS IS LINEAR
762) 82 CALL AXSPLT(COOMIN(JCO(1X,1), COOMAX(JCOOXII)o 5,0,
763) * XLO, XSTEP, XAXTS)
764) GO TO 90
765) C
766) C X-AXIS IS LOGARITHMIC
767) 85 XMAX: AMAXI(COOMAX(JCO)Xl), I.E-9O)
768) XHI - 10. ** IFIX(ALOGIOCXMAX))
769) IF(XHI.LTXMAX) XHT = XHT * to.
770) XLn _ XHI / 1,E5
771) XAXIS _ S.O
772) C
773) C FIND Y-AXIS SCALE
774) 90 GO TO (92,95), LSCY + 1
775) C
776) C Y-AXIS IS LINEAR
777) 92 CALL AXSPLT(CLOMIN(JCUOY,2), COOMAX(JColJY,?), 5,0,
778) * YLO, YSTEP, YAXTS)
779) GO TO 100
780) C
781) C YVAXIS IS LOGARITHMIC
782) 95 YMAX = AMAXI(CO0MAX(JCP0Y#2, j) .E-90)
783) YHI 10. ** IFIX(ALOGlO(YMAX;
784) IF(YHI.LT.YMAX) YHT - YHI * 10,
785) YLO _ YHI / 1.E5
786) YAXIS : 5,0
787) 100 CONTINUE
788) C
789) C SET COORDINATE TITLES
790) DO 105 IWz1,8
791) SCRU(IW) = ATITLE( IWJCOnlXACOOX)
7q2) SCR5(IW) - ATITLE(TPJCO0YACO0Y)
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793) 105 CI]NTINUE
794) CALL TITLE(lH ,vSCR4,Q0Q,
795) * SCR5,100,XAXISYAXIS)
796) C
797) C SET TITLES FOR NON-OJVERLAY ATTRIBUTES
796) LINE = 0
799) DO 150 ITYP=2pMAXATYP
800) IF(ITYP.EQ.AOVR.nR.ITYP.EO.ACOoX.CoR.ITYP.EQACOOY)
801) * GO TO 150
802) LINE _ LINE + 1
803) DO 145 Lwz1,8
804) LTEMP(LW) a ATITLE(LWAREQ(ITYP,1jITYP5
805) 145 CONTINUE
806) CALL LTNES(LTEMPD SCRI, LINF5
807) 150 CONTINUE
808) CALL LSTORY(SCRlLTNEv0.p5.25)
809) C
810) C LOAD THE VATA
811) 160 WRITE(6,1160) LSCX, ESCY, Xtn, XSTEP, XHI, YLU, YSTEP, YHI
812) 1160 F1.)RMATCIoLScX= i, I13, 5X, 'LSCY= I13 /
813) * ' XL0 Of IPE13.6, SX, IXSTEP IPE13o6 /
814) * I XHI- to 1PE13.6# 5X, 'YL0=_ IPE13.6 /
815) * YSTEP_ to IPE13.6, SX, OYHTI , IPE13,6)
816) C
817) C SET PLOT TYPE
818) IF(LSCX.EQ.O.AND.LSCY.ErP.0) CALL GRAPH(XLO# XSTEP, YLu, YSTEP)
819) IF(L.SCXEQ,1*AND.LSCYEQ,0, CALL XLOG(XLO, 1.0, YLU. YSTEP)
820) TF(LSCX.EQ.0.AND.LSCY.EQ.1) CALL YLOG(XLO, XSTEP, YLO, 1.0)
8P1) IF(LSCX.EO.1.AND.LSCY.EQ.1) CALL l.OGLOGCXLOv 1,0 YLO, 1.0)
822) C CALL NOCHEK
823) no 170 IOVRIMAXOVR
824) CALL GETSEQ(AREQC1,I0IVR),X)
825) C
826) C IF NO PUINTS WFRE LOADED# CREATE A DUMMY POINT
827) IFCMAXPNTGT.O) rGn TO 164
82H) MAXPNT _ I
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829) XW1i1) = o.
830) X(11,2i = 0.
831) C
832) C APPLY LOWER LIMIT TOl Y VALUFS TO AVOID ERROR MESSAGES
833) t64 1)0 165 IPNT'lp MAXPNT
834) X(IPNT,2) - AMAXt(XCIPNT,2o I1.E-90)
835) 165 CONTINUE
836) C
837) C DRAW THE GRAPH
838) IMARK = MAXOCI, MAXPNT/3i
839) TF(LSCAT.EQ.1) IHARK _ -1
840) CALL CUIRVEX(tt),,X(1,2),MAXPNTIMARK)
841) C
842) C SKIP THE CIRCLF SYMBOL BECAUSF IT LOOKS TOO MUCH LIKE A SOUARE
843) OIJMl I 1.EQ90
844) DUM2 - 1.E-90
845) IFtIOVR.EQ.1) CALL CURVEOU8MI., ntli2, 1, 0O
846) 170 CONTINUE
847) C o
848) C SET LEGEND FOR OVERLAY ATTRIB(JTES c
849) IF(NAOVR.EQ.O0 GO Tt) 200
850) IF(MAXOVR.GT.5) CALL HEIGHT(O.07)
851) 180 ENCOnE(10 1180pSCRPj (ANAM(IUAOVRiFIwl1,,9
852) 11A0 FORMAT(9Al, 1H$;
853) CALL MYLEGN(SCR2,plnO)
854) D(O 190 I(VR=:1,MAXCIVR
855) DU) 185 LW-l,8
856) LTEMP(LW) _ ATITLE(LWAREQ(AOVR#I(JVR)#AOVR5
857) 185 CONTINUE
858) CALL LINES(LTEMP, SCR2, TOVRi
859) 190 CONTINUE
860) CALL RESET(tHEIGHT'
861) CALL LEGEND(SCR2vInVRr3.#5.25j
862) C
863) C DRAW GRID
864) 200 TF(LSCX.EQ.O.AND.LSCYEQ.0) CALL. GRID(1.1)

.) )



865) IF(LSCX.EQ.1.AND.LSCY.EQ.o, CALL GRID(.9#1i
866) IFCLSCX.EQ.0.ANDLscY.EQ.l) CALL CRID(ll 9)
867) IF(LSCXFQ.IANDLSCY.Fnl1) CALL GRID(-9#iq)
868) C
869) C END (IF PLOT
870) CALL ENDPL(-1)
871) C
872) 900 RETURN
873) END
874) *E(UR
875) CALCOMP
876) S.SILLING X74173
877)
878) -l
879) *EOR
880) TEKTRUNIX
881) SoSILLING X74173
882) 000 001 001 ooi 001 001 0019 Lot l lGX
883) 000 001 001 001 00t 001 009 009
884)
885) a1

)


