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ABSTRACT

This document explains-how to use the Impact Analysis Codes
used in the Draft Environmental Impact Statement (DEIS)
(NUREG-0782, Vol .1-4) supporting 10 CFR 61, " Licensing
Requirements for Land Disposal of Rad'] active Waste."
The mathematical development of the Impact Analysis Codes
and other information necessary:to understand the results
of using the Codes is contained in the DEIS, and in a
supporting document, " Data Base for Radioactive Waste
Management" (NUREG/CR-1759, Vol. 1-3).

This document was prepared with the inter. tion of_ accompanying
a computer magnetic tapa containing the Impact Analysis Codes.
A form is tr.cluded at the end of this document which can be
used to obtain such a tape.

.
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INTRODUCTION

The tape accompanying this paper contains the five computer programs that
performed the impact analysis for the Draft Environmental Impact Statement
(DEIS) on 10 CFR 61, " Licensing Requirements for Land Disposal of Radioactive
Waste" (NUREG-0782, Volumes 1 through 4). Table 1 shows the arrangement.of the
files on the tape, which includes for each of the programs: the source program
and a sample problem input.

The programs were developed for use as batch jobs on Control Data Corporation
(CDC) equipment. An attempt has been made to use only ANSI standard FORTRAN IV
statements in the programs. However, the rules of operation with CDC equip-
ment were followed, resulting in certain statements and values which may have
to be removed or changed for operation on other equipment. For example, the
PROGRAM' statement at the beginning of each program is unique to CDC, and the
format for ir.put/ output of charccter fields using the A specification may not
conform to other compiler's requirements.

This paper describes necessary information to execute the programs. Volume 2,
Main Report, and Appendices D, G, H, and Q contained ~in Vols. 3 and 4 af the DEI 5;
and the supporting document, Data Base for Radioactive Waste Management, Vol. 3,
Impacts Analyses Methodology Report (NUREG/CR-1759) are also needed for reference
to execute the programs. Specific references to material in these volumes is
contained in the following sections.

The listings of the five programs' are included as Appendix 1 to this do'cument.

vii
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Table 1 Contents of Tape

File name Description

INTRUDE- INTRUDE source program
'

INTRUDEPROBLEMINPUT INTRUDE sample. problem input.

GRWATER GRWATER source program
GRWATERPROBLEMINPUT GRWATER sample problem input

OPTIONS OPTIONS source program
OPTIONSPROBLEMINPUT OPTIONS sample problem input

INVERSI INVERSI source program
INVERSIPROBLEMINPUT INVERSI sanple problem input

.

INVERSW INVERSW source program
INVERSWPP0BLEMINPUT INVERSW sample problem input.

. DATA Data file containing data associated with the.
36 waste streams (the BAS matrix), the 23 radio--

,

nuclides, and the specific regional sites.
; (See Table H.12 in the DEIS)

DA TAD Similar to DATA, for use with GRWATER.'

!-
NUCS DATA file without BAS matrix (see page H-21 in the-

DEIS) for use with INVERSI and INVERSW.

SPECTRUMS - Data file containing ISPC data (waste spectrums
described in Table H.5 in the DEIS).

<

.!
*

l'

I
i

I
'
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*
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1.0 SET-UP OF DATA FILES'

The five impact analysis programs utilize the logical ur.its 1 through 5 according
to the assignments in Table 2. Note that logical units 4 c.nd 5 are always used-
for output and input, respectively.

The cor. tents of data files DATA, DATAD, and NUCS are explained in the text of
i Appendix H, and particularly in Table H.12 in the DEIS. SPECTRUMS is a data

file consisting of the waste form behavior indices (ISPC) for Waste Spectrums 1
to 4 as described in Table H.S in the DEIS. Appendix G of the.DEIS describes

| the meaning of each of these behavior. indices. Detailed explanations of Wastei

| Spectrums 1 to 4 are contained in Appendix D of the CEIS.

Table 2 Assignments for Logical Units

__-__
,

Lcgital ur;it Legicti unit Logical unit Logical unit Logical unit Logical unit
,

| (C0C name) 1 2 3 4 5

- Code name: (TAPE 1) (TAPE 2) (TAPE 3) (TAPE 4) (TAPES)

;

INTRUCE DATA SPECTRUMS Detailed OUTPUT INPUT
output from
SUBROUTINE
RCLAIM

GRWATER DATAD SPECTRUMS Detailed OUTPUT INPUT
output froms

,

SUBROUTINE
GWATER

;

OPTIONS DATA SPECTRUMS Not used OUTPUT INPUT

INVERSI NUCS Not used Not used OUTPUT INPUT

INVERSW HUCS Not used Not used OUTPUT INPUT

i-

!

l

1
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2.0 INPUT

!

Input for the five programs is read in in " sets". The first card for every- i
run will be the number of " sets" of cards to follow, where each " set" will l

consist of the necessary input to execute the program one time.

. Input for an execution of the INTRUDE, GRWATER, and OPTIONS codes generally
consists of (1) a title for the execution, (2) an index which indicates which
of Spectrums 1 to 4 is desired, (3) the values for the disposal technology
indices (IRDC) described in Appendix G of the DEIS, and (4) other necessary
indices.

|

The INVERSE codes do calculations for only one set of waste characteristics at
a tine. Therefore the information on the vaste characteristics of the 35

,

weste streams in the SPECTRUMS file is not read in. Input for an execution of<

the INVERSI or INVER$W codes generally consists of (1) a title. (2) the IRDC
values, and (3) the waste form behavior index (ISPC) values I4 thruugh 19 for the
desired waste characteristics .

,

p

4
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3.0 INPUT INDICES

Table 3 shows the IRDC (disposal technology indices) parameters, optional values
to choose from, and the explanation of each. These twelve indices are the major
inputs for all five codes. Appendix G of the DEIS presents information
explaining further what each index means.

Table 4 shows ISPC (waste form behavior indices) parameters I4 through 19, {

optional values to choose from, and the explanation of each. These six
indices are inputs for the two inverse codes. Appendix G of the DEIS explains
further the meanings of the index values. (In INTRUDE, GRWATER, and OPTIONS,
the ISPC values are input from the SPECTRUMS data file )

The other indices needed to execute the five impact analysis codes are explained
below and summarized in Taole 5. Each code does not need every index for
execution. Therefore, with each explanation below, the code (s) that usa (s) !

the index is(are) listed, and the table shows tne codes tnat use each index.

The input formats in the next section will demonstrate where the index is in
the input fields.

NSPC - this index identifies the desired waste spectrum (1, 2, 3, or 4). It

is used in the INTRUDE, GRWATER, and OPTIONS codes.

NBEST - this index is used to take credit in certain calcalations within the
codes for improvements in the waste form for reducin2 impacts to inadvertent
intruders. NBEST = 1 results in taking the credit, NBEST = 0 does not (refer
to Vol. 2 of the OEIS, Section 4.3.4.1). NBEST is used in the INTRUDE, GRWATER,
OPTIONS, and INVCRSI codes.

NNDX - this index is the total number of waste streams to be removed from the
regular impact analysis. It is used in the GRWATER and OPTIONS codes. In the

OPTIONS code, streams removed can be excluded from the analysis totally,
treated as stabilized, or placed in a high integrity container. NNDX is the
total of all of the streams treated differently. In the GRWATER code, NNDX is
just the total number excluded from the analysis.

NHIC - this index is used only in the GRWATER code and is the total number of
streams to be placed in a high integrity container or stabilized by other
means.

NTHIC - this index is used only in the GRWATER code and is the number of years
;

of expected lifetime of the high integrity container.!

! NOPTW - this index is used only in the GRWATER code and indicates whether the
boundary well (N0PTW = 1) or the intruder well (N0PTW = 0) is to be analyzed.
The resultant output will show which well was chosen.

In the OPTIONS and GRWATER codes, two input indices (NNDX and NHIC) represent the
total numbers of waste streams to be treated in a different manner than the regular
analysis. In all the codes, each of the 36 waste streams is identified by the
number corresponding to its position in the data file. Table 6 shows the
identification number for the waste streams and the description of the streams.

3
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For the special treatments of streams in OPTIONS and GRWATER, these numb'ers are
utilized to identify the streams to be treated differently. An index value is
assigned to each stream identifying the treatment it is to receive.

In the OPTIONS code, where only NNDX is used, an index value of "1" is
automatically assigned to every stream to indicate regular analysis is to be
done fer every stream. Then if NNDX is greater than zero (0), the identifica-
tion number for each stream to receive different treatment is input, and an
index value other than "1" to identify the new treatment for the stream,
according to the following: ;

"0" = remove stream from analysis
"2" a place in a high integrity container ,

"3" = treat as stabilized

In the GRVATER code, "1" is automatically assigneo for every stream in the NNDX
case to indicate regular treatment. Again if NhDX is greater than zero (0),
the stream identification number is input, but the only possible special
treatment index is a "0", to remove the stream from the analysis. The option
to place a stream in a high integrity ccntainer or to stabilize by some other
means is handled by the NHIC variable and the following procedure. .The index
value of "0" is automatically assigned to every stream in GRWATER to indicate
that OvEry stream is not in a high integrity container or stabilized. If NHIC
is greater than zero (0), the appropriate stream identification nur.ber is input
with the index value of "1" to identify that the stream is to be placed in a
container or a value of "2" identifying that the stream is to be stabilized by
some other means.

When NNDX is greater than zero (0) in OPTIONS or GRWATER, the identification
number of the streams to receive special treatment is~ input by the index named
IDIFF and the index value identifying the new treatment is input by NDXD (see
Table 5).

When NHIC is greater than zero (0) in GRWATER, the identification number of
the streams to be placed in a high integrity container, or stabilized, is input
by the index named IDIF, and the index value is read in by NHCD (see Table 5).

4
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Table 3 Disposal Technology Indices (IRDC)

Variable Parameter Optional Explanation
values

IR REGION 1 Northeast regional site
2 Southeast regional site
3 Midwest regional site
4 Southwest regianal site
5 Southeast site with clayey soil (slower.

ground water velocity)
6 Southeast site with sandy soil (faster

ground water velocity)

ID DESIGN 1 Regular shallow land burial trenches
2 " Concrete-walled" trenches

IC COVER 1 Regular cover
2 " Thick" cover
3 " Intruder barrier" cover

e

IX STA8ILIZATION 1 No special procedures
2 Moderately extensive procedures
3 Very extensive procedures

IE EMPLACEMENT 1 Random
2 Stacked
3 Decontainerized
4 Random with sand backfill
5 Stacked with sand backfill

IS SEGREGATION O' No segregation
1 Segregation of unstable waste and waste

containing chemir,a1 agents

IL LAYERING 0 No layering
1 Layering of waste streams

IG GROUTING 0 No grouting
1 Grouting of interstices between disposed

'

waste packages

IH HOT WASTE 0 No special disposal of high-activity waste
FACILITY 1 Special disposal operations for high activity

waste

5
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Table 3 (continued)

Variable Parameter Optional Explanation
values

ICL* CARE LEVEL 11 2 year modest closure with low care level
12 2 year modest closure with moderate care level
13 2 year modest closure with high care level
21 4 year complete site restabilization with low

care level
22 4 year complete site restabilization with

moderate care level
23 4 year complete site restabilization with

high care level

IPO POST 0PERA- 2-99** Number of years between cessation of
TIONAL PERIOD disposal of waste and transfer of title to

site owne.-

IIC INSTITUTIONAL 0-999 Number of years between transfer of title
CONTROL PERIOD to site owner and the assumed loss of

institutional controls
* NOTE: The input disposal technology index ICL is a combination of the IQ and
ICL indices listed in Table H.1 in the DEIS. The first digit of the two digit
input ICL stands for the IQ (therefore, possible values of "1" or "2"), and
the second digit for the ICL (therefore, possible values of "1", "2", or "3").
Appendix Q of the DEIS presents information on the meanings of the ICL values.

**IPO must be greater than 2 when care level chosen in the ICL index is for
2 year closure and must be greater than 4 when 4 year closure is chosen.

6
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Table 4 Waste Form Behavior Indices (ISPC)

Variable Parameter Optional Explanation
values

14 FLAMMABILITY 0 Non-flammable
J 1 Low flammability

2 Burns if~ heat supplied
3 Flammable

15 DISPERSIBILITY 0 Near zero
1 Slight to moderate
2 Moderate
3 Severe

16 LEACHABILITY 1 Unsolidified waste form
2 Type A solidification
3 Type B solidification
4 Type C solidification'

17 CHEMICAL CONTENT 0 No chelating agents.or organic chemicals
1 Chelating agents or organic chemicals likely

present

18 STABILITY 0 Structurally unstable waste form
1 Structurally stable waste form

19 ACCESSIBILITY | 1 Readily accessible
2 Moderately accessible
3 Accessible with difficulty

,

*

7
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Table 5 Other Indices for Impacts Codes

Optional Codes
Index values Explanation where used

NSPC 1 Identification number of the desired waste INTRUDE
2 spectrum GRWATER
3 OPTIONS
4

NBEST 0 No credit in waste form for reducing intruder INTRUDE
1 impacts GRWATER

Take credit OPTIONS
INVERSI

NNDX G-36 Total number of waste streams to remove from GRWATER
regular analysis OPTIONS

NHIC 0-36 Total number of waste streams to place in a GRWATER
high integrity container or stabilize

NTHIC 0-1000 Lifetime (in years) of high integrity GRWATER
container

N0PTW 0 Intruder well case GRWATER
1 Boundary well case -

If NNDX > 0 :

IDIFF 1-36 Identification number of waste streams to GRWATER
remove from regular analysis OPTIONS

NDXO O in Index value identifying special treatment GRWATER
GRWATER "0" = remove; OPTIONS

0, 2, or 3 "2" = place _in high integrity container;
in OPTIONS "3" = stabilize;

,

If NHIC > 0 :

IDIF 1-36 Identification number of waste streams to GRWATER
place in a high integrity container or
stabilize

NHCD 1 or 2 Index value identifying stream treatment GRWATER
"1" = place in a high integrity container
"2" = stabilize by other means

8
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Table 6 Waste Streams

Identiii- Data filecation
nameNumber ';tream

.

1 PWR Ion Exchange Resins P-IXRESIN

2 PWR Concentrated Liquids P-CONCLIQ

3 PWR Filter Sludges P-FSLUDGE

4 PWR Filter Cartridges P-FCARTRG

5 BWR Ion Exchange Resins B-IXRESIN

6 BWR Concentrated Liquids B-CONCLIQ

7 BWR Filter Sludges B-FSLUDGE

8 PWR Compactible Trash P-C0 TRASH

9 PWR Noncompactible Trash P-NCTRASH

10 BWR Compactible Trash B-C0 TRASH

11 BWR Noncompactible Trash B-NCTRASH

12 Fuel Fabrication Compactible Trash F-C0 TRASH

13 Fuel Fabrication Noncompactible Trash F-NCTRASH

14 Institutional Trash (large facilities) I-C0 TRASH

15 Institutional Trash (small facilities) I+C0 TRASH

16 Industrial SS* Trash (large facilities) N-SSTRASH

17 Industrial SS* Trash (small facilities) N+SSTRASH

18 Industrial Low Trash (large facilities) N-LOTRASH

19 Industrial Low Trash (small facilities) N+LOTRASH

20 Fuel Fabrication Process Wastes F-PROCESS
U-PROCESS21 UFs Process Wastes

22 Institutional LSV** Waste (large facilities) I-LIQSCVL
23 Institutional LSV** Waste (small facilities) I+LIQSCVL

24 Institutional Liquid Waste (large facilities) I-ABSLIQD

25 Institutional Liquid Waste (small facilities) I+ABSLIQD

26 Institutional Biowaste (large facilities) I-BIOWAST

27 Institutional Biowaste (small facilities) I+BIOWAST

28 Industrial SS* Waste N-SSWASTE

29 Industrial Low Activity Waste N-LOWASTE

30 LWR Nonfuel Reactor Components L-NFRCOMP

31 LWR Decontamination Resins L-DECONRS

32 Waste from Isotope Production Facilities N-ISOPROD

33 Tritium Production Waste N-TRITIUM

34 Accelerator Targets N-TARGETS

35 Sealed Sources N-SOURCES,

N-HIGHACT36 High Activity Waste
A
SS = Source and special nuclear material.

**
LSV = Liquid scintillation vial.

9
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4.0 INPUT FORMATS

4.1 INTRUDE

Input for the INTRUDE code begins with a single card indicating the number of
executions of the code to be done for the run. This variable is named IREP.
Then IREP data sets follow with two cards in each set. The formats are:

Card Columns Format Index Definition

1 1-2 I2 IREP Number of executions in the run.

Data sets
Card Columns Format Index Definition

1 1-20 2A10 NOTE Title of execution

2 1-2 I2 NSPC Number of waste spectrum
3-4 I2 IR
5-6 I2 ID
7-8 I2 IC
9-10 I2 IX
11-12 I2 IE
13-14 I2 IS IRDC values
15-16 I2 IL
17-18 I2 IG
19-20 I2 IH
21-23 13 ICL
24-25 I2 IPO
26-29 I4 IIC
30-31 12 NBEST Credit for waste form to reduce

intruder impacts

4.2 GRWATER

Input for the GRWATER code begins with a single card indicating the number of
executions, read in as variable IREP. Then IREP data sets follow with a title
card and a card that includes all the necessary indices. If NNDX is greater
than zero, then NNDX cards follow with the stream identification number and
index value indicating the stream is being removed from analysis. If NHIC is
greater than zero, then NHIC cards follow with the stream identification number
and the index value showing those streams are to be placed in a high integrity
container (HIC) or stabilized. If both NNDX and NHIC are zero, then no cards
are needed after the 2nd card of the Data set. The formats are:

10
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Card Columns Format Index Definition

1 1-2 12 IREP Number of executions in the run

Data sets
Card Columns Format Index Definition

1 1-20 2A10 NOTE Title of execution

2 1-2 I2 NSPC Number nf waste spectrum

3-4 I2 IR
5-6 Ii ID
7-8 12 IC
9-10 12 IX
11-12 12 IE
13-14 12 IS IRDC values
15-16 12 IL
17-18 12 IG
19-20 12 IH
21-23 I3 ICL
24-25 12 IPO
26-29 I4 IIC
30-31 I2 NNDX Number of streams being excluded
32-33 12 NHIC Number of streams to go in HIC or

stabilized
34-37 14 NTHIC Lifetime of HIC (years)
38-39 12 N0PTW Choice of well, boyndary or intruder
40-41 12 NBEST Credit for waste form to reduce

intruder impacts

If NNDX > 0, then NNDX cards follow with the format:

Card Columns Format Index Definition

All 1-2 I2 IDIFF Identification number of stream to be
excluded from analysis

3-4 I2 NDXD (Always use a "0") where "0" = removal
from analysis

,

11



If NHIC > 0, then NHIC cards follow with the format:

Card Columns Format Index Definition

All 1-2 I2 IDIF Identification number of stream to go
in an HIC, or to stabilize

3-4 I2 NHCD Index to identify treatment

("1" or "2")

r

4.3 OPTIONS

Input for the OPTIONS code begins with the card indicating IREP, the number of
executions. Then IREP data sets follow with a title card and a card with all
the indices needed to execute. If NNDX is greater than zero, NNDX cards follow
with the waste stream identification number and the index value indicating the
special treatment for that stream to receive. If NHIC is zero, then no cards
are needed after the second card of the Data set. The formats are:

Card Columns Format Index Definition

1 1-2 I2 IREP Number of executions in the run

Data sets
Card Columns Fo" mat Index Definition

1 1-20 2A10 NOTE Title of execution

2 1-2 I2 NSPC Number of waste spectrum
3-4 I2 IR
5-6 I2 ID
7-8 I2 IC
9-10 12 IX
11-12 12 IE
13-14 12 IS IRDC values
15-16 12 IL
17-18 I2 IG
19-20 I2 IH
21-23 I3 ICL
24-25 I2 IPO
26-29 I4 IIC
30-31 I2 NNDX Number of streams for special

treatments
32-33 12 NBEST Credit for waste form to reduce

intruder impacts

12
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! If NNDX > 0, then NNDX' cards follow with the format: '

| Card Column Format Index Definition

All 1-2 12 IDIFF Identification number of stream to'be
specially treated

! 3-4 I2 NDXD Index to identify special treatment'
'

("0", "2", or "3")

4.4 INVERSI

Input for the INVERSI code begins with the card indicating the number of
executions of the code to perform. Then IREP data sets follow, each seta

containing 3 cards. The formats are:
.

Card Columns Format Index Definition
*

1 1-2 I2 IREP Number-of executions in the run ~

4

|

; Data Sets
| Card Columns Format Index Definition
i

1 1-20 2A10 NOTE Title of execution

2 1-2- 12 IR '

3-4 I2 ID
5-6 I2 IC
7-8 I2 IX
9-10 12 IE
11-12 I2 IS

j 13-14 I2 IL IRDC values
1 15-16 12 IG

17-18 I2 'IH
19-21 I3 ICL'

'
22-23 12 IPO
24-27- I4 IIC
28-29 12 NBEST Credit for waste form to reduce

intruder impacts

3 1-2 I2 I4
3-4 I2 IS
5-6 I2 I6
7-8 -12 17 ISPC values
9-10 12 184

11-12 I2 19
,

f
i
I

i-
13
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4.5 INVERSW

Input for the INVERSW code begins with the card indicating the number of
executions, followed by IREP data sets with 3 cards in each set. The formats
are:

Card Columns Format Index Definition

1 1-2 12 IREP Number of executions in run

Data Sets
- Card Columns Format Index Definition

1 1-20 2A10 NOTE Title of execution

2 1-2 12 IR
3-4 12 ID,

5-6 I2 IC
7-8 12 IX
9-10 I2 IE -

11-12 I2 IS
13-14 12 IL IRDC values
15-16 I2 IG
17-18 12 IH
19-21 13 ICL
22-23 12 IPO
24-27 I4 IIC

3 1-2 I2 I4
3-4 I2 15
5-6 I2 I6
7-8 12 17 ISPC values
9-10 I2 I8
11-12 12 19

1
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5. 0 EXAMPLE INPUT DECKS

Sections 5.1 to 5.5 presented here illustrate typical input decks for the five
programs. See Sections 7.1 to 7.5 for example problems and input decks that'

can be used to actually run the programs.

5.1 INTRUDE

Figure 1 shows a typical input set-up for a run of the INTRUDE code. The run
is for 2 executions of the code.

123456789 123456789 123456789 123456789 - (column numbers)

card 1 - 2 -

data set 1 - example input 1
1 2 1 1 1 1 0 0 0 0 21 2 100 0

data set 2 - example input 2

3 2 1 0 1 1 0 0 1 0 22 2 100 1

Figure 1 - Sample input Deck for INTRUDE

5.2 GRWATER

Figure 2 shows a typical input deck for a run of-the GRWATER code. The run is
for 2 executions of the code. In the second execution, NNDX is 1 and NHIC is 2.
Therefore, 3 more lines follow, the first indicates that waste stream No. 36
(N-HIGHACT) is removed from the analysis, and the second and third show that
streams Nos. 1 and 5 (P-IXRESIN and B-IXRESIN) are placed in a high integrity
container.

123456789 123456789 123456789 123456789 12345 - (column numbers)

card 1 - 2
data set 1 - example input 1

1 4 1 1 1 1 0 0 0 0 13 2 100 0 0 000 1 1
data set 2 - example input 2

11211 1 1 0 1 0 22 2 100 1 2 100 0 0
36 0

1 1
51

1 Figure 2 - Sample input Deck for GRWATER

!
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5.3 OPTIONS

Figure 3 shows a typical input set-up for a.run of the OPTIONS code. The run
is for 2 executions of the code. In the second execution, NNDX is 2, therefore
2 lines follow. In the first, stream 36 is designated to be removed from the
analysis (index value = "0"), and stream 5 is to be placed in a high integrity
container (index value = "2").

123456789 123456789 123456789 123456789 - (column numbers)

card 1 - 2
data set 1 - example input 1

121 1 1 1 0 0 0 0 13 2 100 0 0
data set 2 - example input 2

221 1 1 1 0 0 0 0 13 2 100 2 1
36 0
52

Figure 3 - Sample input Deck for OPTIONS

5.4 INVERSI

Figure 4 shows a typical input deck for a run of the INVERSI code for 2 executions
of the code.

123456789 123456789 123456789 123456789 - (column numbers)

card 1 - 2
i data set 1 - example input I

21 1 1 1 0 0 0 C 13 2 100 0t

13101 1
data set 2 - example input 2

21 1 1 1 0 0 0 0 13 2 100 0
121001

Figure 4 - Sample input Deck for INVERSI

5.5 INVERSW
l

| Figure 5 shows a typical input set-up for a run of the INVERSW code for 2
I executions.

123456789 123456789 123456789 123456789 - (column numbers)

card 1 - 2
data set 1 - example input 1

21 1 1 1 0 0 0 0 12 2 100

| 321001
| data set 2 - example input 2

| 211 1 1 0 0 0 0 12 2 100
' 121001

Figure 5 - Sample input Deck for INVERSW

|
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6.0- DATA STATEMENTS

Most of the data used in the impact analysis codes is read in from the data
files DATA, DATAD, NUCS, and SPECTRUMS. However, some of the necessary
information is input by the use of DATA statements within specific codes.
DATA statements were used to read in the dose limitation criteria (DLC) in the
GRWATER and OPTIONS codes and the waste stream groupings (IGRP) in_the INTRUDE
code. The information read in through these DATA statements was utilized for
a large number of runs, and then was changed and the new numbers were manipulated
many times. The alternate values for these variables are preserved in the
codes as DATA statements with a "C" in the first column, making them comment
lines.

In the case of the DLC's, the currently active values are the dose limitations
defined by the NCRP for exposure to individuals. The alternate values presented
are dose limitations defined by the EPA (40 CFR 190) and by the NRC for occupa-
tional exposure (10 CFR 20). If calculations are required with alternate dose
limitations, " comment-out" the NCRP DATA statement, and activate the chosen
DLC DATA line by removing the "C" from column 1.

In the case of the waste stream groupings, the output for analysis using the
INTRUDE code for individual streams becomes voluminous. Therefore, stream
groupings were made to aid in decreasing the size of the output so that many
runs could be made. Tnese groupings are discussed in Section 4.3.3.1 of the
DEIS, and the IGRP DATA statements that are " commented-out" are the statements
that contain the information necessary to group the streams as done in the DEIS.
If this grouping is desired, " comment-out" the currently active DATA line, (the
individual stream analysis), and activate the DATA statement with the desired
grouping.

17
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7.0 SAMPLE PROBLEMS

The following sections present sample problems to illustrate the use of each
of the impacts codes. The problems are actual runs'made for the preparation
of the DEIS and further information may be found in the cited sections for each
problem. Input for these problems is included on the supplied tape and output
is shown in Appendix 2 to assist in obtaining proper operation of the codes.

7.1 INTRUDE

Problem Statement

In the description of the 4 waste spectra presented in Table H.5 in the DEIS
it can be seen that in each of spectra 2 through 4, waste is treated by different
methods, and waste form improvements are made. An analysis carried out for
the DEIS compared potential exposures to the intruder for the 4 different spectra.
Section 4.3.3.1 in the DEIS (Pg. 4-14) presents the results .for such a comparison
for the BWR-Ion Exchange Resins waste stream. A single run of INTRUDE can result
in the necessary output to recreate these results. !

Input

The problem is to compare the effects of the different spectra. Therefore only
NSPC needs to be t. hanged. Since'we want to reproduce the results in the
mentioned section and in the accompanying Table 4.4, we need to input the IRDC
and index values used there. The values used were for the " base case" disposal
technology with no credit taken in the waste forms for reduced intruder impacts.
Therefore the IRDC and index values are:

IR = 2 ID = 1 IC = 1

IX = 1 IE = 1 IS = 0

IL = 0 IG = 0 IH = 0

ICL = 13 IP0 = 2 IIC = 100

NBEST = 0 -

:

18,
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There will be 4 executions of the code, where NSPC is varied from 1 to 4. The
input set-up is: 123456789 123456789 123456789 123456789 - (column numbers)

card 1 - 4
data set 1- intrude-spectrum 1

1 2 1 1 1 1 0 0 0 0 13 2 100 0
data set 2 - intrude-spectrum 2

221 1 1 1 0 0 0 0 13 2 100 0
data set 3 - intrude-spectrum 3

3 2 1 1 1 1 0 0 0 0 13 2 100 0
data set 4 - Intrude-spectrum 4

421 1 1 1 0 0 0 0 13 2 100 0

Figure 6 - Input Deck for Sample Problem of INTRUDE

'

This input set-up is under the file name INTRUDEPROBLEMINPUT on the accompanying
tape.

The output for this run is rather large. The entire output, which can be used
to check for proper operation of the code, is printed in Appendix 2 at the back
of this document.

7. 2 GRWATER

Problem Statement,

Section 5.2.4.2 in the DEIS (pg. 5-23) presents cases 4A through 4E which were
intended to show the effects of improved site stability and reduced percolation.
Case 1A is cited as the reference case for cases 4A to 4E and the IRDC values
for it are:

IR = 2 ID = 1 IC = 1

IX = 1 IE = 4 IS = 0

IL = 1 IG = 0 IH = 0

ICL = 13 IPO = 2 IIC = 100

In cases 4A through 4E, certain disposal technologies are analyzed by changing
certain index values. In case 4A, certain waste streams are to be segregated, so
IS becomes equal to "1". In case 4B, improved compaction methods are implemented
in addition to the segregation, so IS = "1" and IX = "2". In case 4C, improved
trench covers are to be used in addition to the improvements in Case 4B. Therefore,
IC = "2". Case 40 is similar to Case 4C, but stacking is to be used in the trenches.
So, IE is increased to "5". Since improvements to the operation are extensive, the
iCL value is decreased to "12", because only moderate care is assumed necessary
after cessation of these improved operations. Case 4E includes special treatment
of "high activity wastes," so in addition to all the changes so far, IH is "1".

.
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Ground-water impacts are discussed in Section 5.2.4.2 of the DEIS. The input
necessary to reproduce the results discussed there can be set-up easily as a
single run of the GRWATER code.

,

Input

Waste Spectrum 1 is the desired spectra, as given in Table 5.8. No waste streams
are to be removed, or placed in a high integrity. container or stabilized, and
no credit is to be taken in the waste form for reduced intruder impacts. The
code will be executed 5 times with only the changes developed above in the IRDC
values. The input set-up is:

123456789 123456789 123456789 123456789 12345 - (column numbers)

card 1 - 5
data set 1 - grwater-case ha

1 2 1 1 1 4 1 1 0 0 13 2 100 0 L 000 1 0 .

data set 2 - grwater-case 4b
1 2 1 1 2 4 1 1 0 0 13 2 100 0 0 000 1 0 i

data set 3 - grwater-case 4c |,

1 2 1 2 2 4 1 1 0 0 13 2 100 0 0 000 1 0
data set 4 - grwater-case 4d ,

'1 2 1 2 2 5 1 1 0 0 12 2 100 0 0 000 1 0
data set 5 - grwater-case he

1 2 1 2 2 5 1 1 0 1 12 2 100 0 0 000 1 0

Figure 7 - Input Deck for Sample Problem of GRWATER

This set-up is included on the tape as GRWATERPROBLEMINPUT.

The output for th's run is also rather large. The entire output is printed
in Appendix 2 at che back of this document.

7.3 OPTIONS

Problem Statement

Case IOC, presented in Section 5.2.4.8 of the DEIS (pg. 5-54), investigates
disposing of certain waste streams associated with light water reactor processes
and streams containing high amounts of H-3 in a high integrity container (HIC).
These streams are P-IXRESIN, P-FSLUDGE, P-FCARTRG, B-IXRESIN, B-FSLUDGE, L-DECONRS,
N-TRITIUM, and N-TARGETS. Additionally, five streams (P-NCTRASH, B-NCTRASH,
L-NFRCOMP, N-IS0 PROD, N-HIGHACT) are stabilized using the index value for special
stabilizing treatment. Table 5.22 contains impacts associated with these
described disposal techniques, and one run of OPTIONS will result in the
output showing these results.

.
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Input

Waste Spectrum 1 is the desired spectrum. The necessary IRDC values are:

IR = 2 10 = 1 IC = 2

IX = 2 IE = 4 IS = 1

IL = 1 IG = 0 IH = 0

ICL = 12 IPO = 2 IIC = 100

NBEST will equal 0, for no credit is to be taken in the waste form for reduced
intruder impacts.

_

There are 13 waste streams receiving special treatment so NNDX is 13. The
identification numbers for the 8 streams considered placed in an HIC are: 1, 3,
4, 5, 7, 31, 33, and 34. These are to have an index value (NDXD) equal to "2".
The identification numbers of the streams to receive an index value of "3" for
stabilization are: 9, 11, 30, 32, and 36. The input for the run appears on the
tape as OPTIONSPROBLEMINPUT and is: '

123456789 123456789 123456789 123456789 - (column numbers)
card 1 - 1

data set 1 - options-case 10c

1 2 1 2 2 4 1 1 0 0 12 2 10013 0
12
32
42
52
72
93

11 3
30 3
31 2
32 3
33 2
34 2
36 3

Figure 8 - Input Deck for Sample Problem of OPTIONS

The resultant output showing results in Table 5.22 is in Appendix 2.

7.4 INVERSI

Problem Statement

A sample run of the INVERSI code will show concentration limits of the radio-
nuclides for a given disposal technology, and a given set of waste characteristics.
The " base case" disposal technology is used.

21



_.. . . _ . -_ _ .. _ . _ _ _. _ _ ._ - . > _ _ . _ _ _ _ . . _ . _ _ __ _. -

t

s

i

Input.
,

+
,

4 The IRDC values employed are:
4-

IR = 2 ID = 1 'IC = 1- 1:

~

.,

IE = 1 IS'=10 !IX = 1 +
,

IL'= 0 IG = 0 IH = 0
'

I ICL = 13 IPO = 2 IIC = 100
:

NBEST is 0 for the no-credit case.
1 s

! The ISPC' values I4-I9 for the 4 waste spectrums are listed in Table'7.. For
this example, the P-COTRASH waste characteristic values from Spectrum 1 can be"

,

used. They are: 7

|
I4 = 3 15 = 2 I6 = 1

17 = 0 18 = 0 19 ' = 1 '

! Note that the B-C0 TRASH, F-COTRASH, I-COTRASH, etc. values are the same in this
! spectrum. Such similarities can be found in all the spectrums where the source-

of the waste stream is very similar. Therefore, this example generates the'

~

same results as an execution for any of the compactable trash. streams in.
i '

Spectrum 1.

The input, named INVERSIPROBLEMINPUT on the tape, is:
123456789 123456789 123456789 123456789 - (coluno numbers)

#

;-

I card 1 - 1 ,

.' data set 1 - inversi co-trash
2111 1 0 0 0 0 13 2 100 0'

321001
i

|. Figure 9 - Input Deck for Sample Problem of INVERSI
|

I' The output is in Appendix 2.

7.5 INVERSW.

Problem Statement
1

t

'The same problem as in Section 7.4 above can be run to demonstrate the use of
the INVERSW code.'

Input
,

i The INVERSW code.does not consider the credit in waste form for reduced intruder
; impacts, therefore there is no NBEST index. Otherwise, the input set-up for
; this code is the same as for the INVERSI code.
1
4

t'
22
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1

; : --

I - The input on the tape is named INVERSWPROBLEMINPUT, and is:
,

123456789 123456789 123456789 123456789 - (column numbers)
'

. card 1 - 1

data set 1- inversw co-trash.
; 211 1 1 0 0 0 0 13 2 100

321001

Figure 10 Input Deck for Sample Problem of INVERSW,

i
.!

The output is included in Appendix 2.

,
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Table 7 Waste Form Behavior Index (ISPC) Values I4-19
for Waste Spectra 1-4

SPECTRUM 1 SPECTRUM 2 SPECTRUM 3 SPECTRUM 4

INDEX I 4 5 6 7 8 9* 4 5 6 7 8 9* 4 5 6 '7 8 9* 4 5 6 7 8-9*

P-IXRESIN 211001 113011 204011 104011

P-CONCLIQ 112011 113011 204011 104011

P-FSLUDGE 131001 113011 204011 104011

P-FCARTRG 221001 113011 204011 204011

B-IXRESIN 211001 113011 204011 104011

B-CONCLIQ 112011 113011 204011 104011
! B-FSLUDGE 131001 113011 204011 104011

P-COTRASH 321001 321001 104011 104011-

P-NCTRASH 001002 001012 001012 0 0 1 0.1 2'
8-C0 TRASH 321001 321001 104011 104011

B-NCTRASH 001002 001012 001012 001012

F-COTRASH 321001 321001 *O4011 104011

F-NCTRASH 001002 001002 001002- 001002

I-C0 TRASH 321001 321001 104011 -104011

I+COTRASH 321001 321001 104011- 104011

N-SSTRASH 221001 221001 104011 104011-
'

N+SSTRASH 221001 221001 104011 104011

N-LOTRASH 321001 321001 104011 104011

N+LOTRASH 321001 321001 104011 104011

F-PROCESS 031011 031011 031011 031011

U-PROCESS 031011 031011 031011 031011

I-LQSCNVL 331101 331111 104011 104011

I+LQSCNVL 331101 331101 331101 331101
,

I-ABSLIQD 331111 313111 104011 104111
,

I+ABSLIQD 331111 331111 331111 331111 -

I-BIOWAST 231101 231101 104011 104011

I+BIOWAST 231101 231101 231101 231101

N-SSWASTE O31011 031011 031011 031011
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Table 7 (continued)

SPECTRUM 1 SPECTRUM 2 SPECTRUM 3 SPECTRUM 4

INDEX 1 4 5 6 7 8 9* 456789* 4 5 6 7 8 9* 4 5 6 7 8 9*

N-LOWASTE 331101 331101 331101 331101

L-NFRCOMP 001002 001012 001012 001012
'

L-DECONRS 204111 204111 104011 104011

h-ISOPROD 113101 104111 104111 104111

N-HIGHACT 001003 001013 001013 001013

N-TRITIUM 3 3 1 1 1.1 331111 331111 331111
,

N-SOURCES 001012 001012 001012 001012
N-TARGETS 001011 001011 001011 001011

I4 = Flammability index,
15 = dispersability index,
I6 = leachability index,
17 = Chemical content inde<,
I8 = stability index, and
19 = accessability index.

,

~
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C
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C
CALL mgaulN(Nelp,NnHC)

C
C input IITLt3 Ahn vaLUE3 (IWDC) FaM tatCuiluu -

C
wtan(%,ilu) IWtp
00 150 takstelktP ,

dtab($,lto) Nult
aEAp(5,tso) uhPCe(IWDC(llelatel21.hnF33

tiu FOwMAI(121
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nd ab ISTwst,NSTR
Alsl5PC( 45PCe ISTW #1
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C
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C
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..uan
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C

CALL EL*u(DZel26)
G
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IF(IGNN.Nt !GkP(ISTR11GH TO 50
00 45 !!v>stentyM
IMDC(123slym(givMien 1

C
CALL MCLAIM(NSPC,33fR,NNUC,heg31)

C
uu en 1st,7
00 40 Jal.2

49 DZ(leJellvHisuz(1,J,ttym),saggtsig,3}engD(1,J)
45 CON 11 Nut

uset
vDisavoIS,uA3(Isiu,1)

50 Cuis11 Nut
IF(NX.tu.e)GO in 70
00 SS !st,NiyN
00 SS Jst 7



. . - - __ - . .-

un 55 mal 2
ss ut(Jes , I l sul t .les,11#wn!s

ltlah t it t o,luu2) H s 3 ( g G:.a , 5 )IF( AbNa t wee
(F ( NLua ,nt ,3e)=eli t t a,1.tu 3 ) 1Gus
90 65 ist,Niva
awllEte,'oes) Tym(11
ou eS as.,2
alau.o
l'u 6 0 Jal,7

og alsal+nt(J,m,1).FIChP(J)
65 ah!1E(seluoS) L E S(n),(DZ (J,n,1),Jsl e 7), A l
10 CUktiket

I5u Cures Inut
luul pohmaltlHl/2s,2sta//2 eSPECisum et2//2s,

ooISPOS AL 1g Cnout oGY thistet Ae /25,e

e egw segpa to z* tie IC seide TI se[2/71
e!E selle 13 set 2e Il seipe IG seIP//ae etH sel/a gCLaag2e IPose!7e f!Cas15/71e

e nup3fsegt)
e

l 0 02 F lldha I ( / /2 X , A 1.')
lqu i kiskh A l ( / /Ju eGwinip Nu se!2)
1999 , hW'ta t ( /2a e f H sets.ae abuy nuNE LivFee

sa IHfdulo d!ONEY LUNG t.= I thaCT trwse)
l uu5 F u+ia l ( s p,2a , a l s. , ME l u ,5)

5109
kNu

C
Ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee....eeeeeeeeeeeee
C

Sudwoulthe atAutN(NSid,NNOC)
C

C SunRuutth[ NEeutN WEADS THt WALUES If* INE COMHON HLOCd5
C OFF OF 1 apt 3 1 AND 2

C COMMUN/MA31/b4S(3o,12),lSPC(4,34,tt),OLF(23,7,M),FICkp(7)
/ Nuts /huC(23) AL(23),FMF(23),hEf(23,5)e
/ul!S/FSC(o),FSAth),PwC(e 2),uFCre,5),iTH(e,5),fPC(b 11,e

NGF(n,5), POP (a,5),0Tfato),0TPr(e),fP0(e,2),wWET(eia

wt Ap(1,16 4 ) NSTR,NNUC,FICWP
t.o lo males
ou to IsleNSid

tu atA0(2,lu3)(ISPC(d,T,J)eJslald)
ou du tal,N31W

Pu wt&o(I,lo2)(HAS(1,J),Jal.27)
00 qu Ist,NhuC
nE AD(I ,lue)NUC (I), AL (!), F *F (l),WE f ( t ,11,WE T (1,4)
O(I So males

10 NEAP (1,lue)(DCF(1,J,W)eJale?)
to CONT!Aut

ou 50 1st,6
NEAQ(1,lH%)FSC(1),F9A(1),(PWC(1,J),Jst,2),(QFC(f,J)ejste3),

( T T H(1,Ji,Je t ,5) e ( f pC( t e J),Ja l ,5),e
(NGF(!,J),Jel,5),(pop (1,J), Jet,3),NWFT(1),e

e DildttlenfpC(!),(TPutt,J),Jsle2)

So CONT!40t
tol FudHal(21%,TF5,2)
10 2 F UWHa l ( A l **,2E l u 1/l q E e bi l",3 / l 01, eE l u,3 /10 2,6E l m,5/10 8,6E l t',5 )
los PDHMAl(luI,lol5)
Igg FONFAl(Alu,4Elu,3)

-

105 60R"Altida,7Elu l/los,6Elu,3/los,6ttu,3,15/lud,oElu,31e

~



193 k owr. A f ( t ..s , it I si . 31
wttu+.
tNo

C

C.......................................................................
C

bunNuul1Nt wCL A IM(NSPC,ISik,NNL't,Nnth T )
C

C Sudkuuf!N[ NC(.A[M cal (H(Aft 3 iht ou5t.s
C

Conau e/s A S T /M A 5( 3n,321,I SPC (4,3e.. I t ),H( & f 2 3,7.h)
. / *'pCS/NuC(23),4L t d)),rrF (/ n),wt i f 23,5)

/o t N r /Iw, In, te , t x, IE , g s, ]L ,3 G, Is, [CL , IPil, T ir.

/u113/F5Cfoi,58A(0).

/ lHM S tapl( 7,2 ).

u!MLNblum LMP(3),nHVff,5)

UAIA EPW/.5. 76 5/
C

C EXPLANATIuN OF NFa AwHAYS
C End(3) . I vf'Luar EMPLACEMENT tFFICitrC!tS.
C DNYt7,5) e PATwru ru HOLO % sum =Patwaars pMICH n il l Iattu
C Nt AnoEn Ti1Gtfeta tai net iNF CilNSivilr. I t.iN 4 tJo
C AGHICol1Udt PAIN *AYS.
C

t o t hsibMC ('dhPC,13 t H,5)
16alb"C(4hPCelSI4eu)
17alseC( APC,131w,7)
lesISPC(NbPC,73fW,M1
19m18pC(.469C I514,9)

FothstNP(IE).(1.o=0.9.IG)
4 8 s t . .e
I F ( 16.t u. /.ow.16.F 4. 3 ) A e n et.e
IF(18.tk.u.UK.17.t4.1)lenI6=t

C

C GDtL DEFlhtS YE4W OF SCENAW1il INI11AffilN.
C

GDELelPue!!C
IF(IC tu.33GDELeipu'500
IF(19.tu.3)anaA6.Id.
Asat.u
IF(IS.LI.314Sain...fIS=3)
A n a l . a.

IF(le.br.11&nas...(t 16)
49st u

IF(19.GT.8)A9elo...(l=I9)
182a1
IF(IL.Lu 0,AND.!$,E4.1.AND.!6.LQ.1) Il2a2
IF(IL.EU.S.ANO.fS.EG 0) 112s3

| IF(ll.td.t.AND.13.EO.l.ANO.IM.ku.8) Ildna
15(IHetu t uw.In.tu.2) It2a5,

| GU IU (llende13,le l5),Il2e
| ll AGCelev

A4Aal.o
ABCsan
AeasAs
Lu 10 20

12 aaCao.012
AqAso.o
AdCab.vid.46i

| A8Asc.o

|

|
|

_ _ __ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _
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bu 10 la
13 auteo.1

4 4 a s c . ..
AMCs AM/l26 v.
A6Asu.u
ku.tu 20

le A4Cou.edl2
anAsu.u
a6 Lou.uditeAM/12aa.
Anasu.u
Gu f u 2.s

tg a>Lau. lean /t.ue6+N
I F ( I G t <J u l a e C a n e r e '' .1
anCso.ul
anAsv.u
A8 Asu. a
hu lu 2)

ev CoatINut
C

CALL lt=utoletal
C

e w 11 t. ( 3, l u l l NAS(ISikel),HA5(13fW,5),13IN
to FoNhal(/28,Aln tto.4,IS)e

'

C
C MAIN LHOP {N CALrulATING nuSE5 FWH" Al t. HUCLinFS FDW
C Stvth UWGANS.
C

Du 40 {NUCs1 NNUC
A t aag e> DE3 et zM g aL(INUCl eGutt.) eHaS(131w,I AUC+c)
nu Su Isl 1
a2s DCF(INUC,1,$)
unV(3,13sateo.oS7eadeaHL
omy(1,1)satsu.27eA2 0.2Seaba
IF(Net 3I.Eu,0) Go fu 21
UMY(1,2)s44CoAleA%eFSC(IH)eDCF(INHC,1,2)
omitt,gssaea*AteAgerSa(IRienCF(InoC,1,3)eo.25
pHf(1,$)sa4AeAlen,$eA6 54F(INuC)enLF(th0C,1,4)en.25
Gu 10 22

di nMv(1,21sa4CealeFSC(IRienCF(Inute!,2)
omtti,alsAganAteFsa(IW)eDCF(INUC,1,1).u.25
uM f (1, $ 1 s a g a e a t e o .S * DC F ( INUC,1,'4) * u .25 e F eF ( g esuC )

22 Ol(1,lls0Z(let)+0*Yfi,11+h"Y(1,21
02(1,21s02(I,2)+nuYg!,5)+nMv(1,4)+0nv(t,5)

su Cuitthot
IF(ISIN.Lf,30)Go fu au
.N!It(3,lo2) Nur(INoC),((nuv(1,J), Isle 7),Jul,5)

| t s2 F ONM 4 T (24, a t o,7E 9.2 / (12 8,7t 9.21 )
av CONI! Nut

NFIUNN
END

C

Leeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeeeeeeeeeeeeeeeeeeee...eeeeee ee. e**e

C
subwuut!Nt ZEWu(A,N)
u ! Mt.6310N a(N)
Ou tu !st,N

to 4(1350.0
NEIUWN
LND

C

_ _ _ - _ _ _ _ -
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9
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o
e
e
e
e
e
e
e
e
e
e
4
0
4

O
e
e
e
e
e
e e
a w
e 4
e S
e w
e 4
e w
e 4
e e
e ** N
e * 4
e 4 m
e w e
e 1 S
4 W 889
e e. %
e

* s=
e

e a

Je O
e w2 e%Z
e w ee 4 I
e UO4 43
e 2 ewI-O
e 3 N w M .aJ m'
e 4 4 == W W 4
e
e
e
e
e
WW
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PRd4ka* GdcafEd(Iw?HT.uofput,fapEtefaPF2,fAPF3,TAFf4a u,fPuf,n

e T.PrserkpuT)

C
GRWATERCeeseere******eee**eee**** ease ****e*ee.......eeeeeeee****esee***ee

C THth is ter GdnuhPaATEW TMpaCTS cont, if FINNS THF pnSF Fang e

C Gdd"N0**fEW "IGwaff01 0F N"CI.! DES 504 fa8EE CASE 9 I THE *

C INI"uoF8 d6LL, twe OFF=SITF dEtt , aNo SuwFaCF FxposuRE, *

C TMt Id*tt CASES aup : 11HooNn4Wf DELL JinrreitTE WFLLp e

C Ann 41suaFACE Fspoquat awe 4 nopia a I, SEE THF U9ERIS e

e
C Gu t DF ,
C TAPEI C091stNS Nsfu(NuanFW OF Sf8E4MS), NNHC (NHm 4E R nF e

C NUCL]nCS), FICUD(TCep F4CTO43), H43 AND nCF M&TQ[ Cgs, e

C Awo of15 aN) *uts qLOCMS, e

C T48F# Co4TaldS 1spr(SPFCTR4L FILF), *

C T Apt 3 r0Nis ta3 nE t a!L En nuf PUT rRue SuqRnuf!NE G"ATER, *

C raut a Cowfa!NS Magn PenGese 00f0u7, f*F GenuNo.ATER IM8 ACTS, e

C TAME % IS Uhtn 70 tePuf IRoc, fifLES, ann OTHER V460FS, e

C*eeeeeeees.eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees
C COM*bh/Ha$f/H&$(36,77),!$9C(4,36,tt),0CF(23,7,8),FICRP(?)

/NOCS/4"C(#1),al(73),FMF(23),wEf(25,5)*

/of=N/lWnr(924*
/ offs /FiC(81,FSath),PRCru,7),dpCf6,3),77M(6,3),TPC(nel),e

4Gr(e,3),00P(h,1),ntTnte),nIPC(6),fD0(6,21,NRET(0)a

e /!wPS/0Zn(21,72,21)
* /nLCC/0LC(7)

C
C "oST OF THF MafRfCFS AND ARWayS ah0VF ANF EXPLAINEO 14 f 4HL F M,12
C ofNE NL0ru CH4TagNS THF n!SDOSAL IFCHNOLOGY inn! PES (!#DC)
C nZo(23,22,21) mitL CONTAIN RFSHITS OF GwATFR, nHSES F04 73
C 490 L I OE 5, 22 flutSTEPS, 7 ORGANS, F02'3 CASES,
C nLCC olorn CONialNM THE NOSE LIHti!NG CNITFHTA
C

ntarhat44 haTF(P),fvMf22), DES (3,21,0Z(7,1,22),NnN(3e),1HTC(16),
e 4NSuC(2%)
caI4 NTTM/27/
04f4 ff=/no ,50,,so ,70,,m9,,90,,100,,32n,,200,,380,,400,,

%09,,400 ,700,,800,,900,'e1000,,2000,,agon,,4000,ee

9J40,,10nd3,/a

naf4 nES/10H INT =* ell 10H PUP =4FLL eluH 80P= SURF ,
e 'cM 900=aELL et0H Pup =dFLL et0H Pop =SueF /
04f4 DLC/de%38,,150m.,3non. 3*t50m./

C uain OLt/le25.,75,,1eP5 /
C 04f4 DLC/7e5J00,,15non.,30000,,lel5000,/

: C
C THE aHove MATRICFS AND AMRAYS ARE I
C 40fE(2) : HFAeER I.AMEL FOR nUTPUT IDENTIFfCAff04
C 1Yo(22) a fHE 27 TIMESTEPS
C , Of !(l) : DFSrRTPitnN OF THE 5 PafHWAYS (3 CASFS)
C ,nZ(7,3,22) DOSFS sum *En nVER ALL NUCL!nES
C ND8(3n) 1%nFx TH INCLUDE (Nhualle 04 EXCl.Unt(NOX40)
C PaWi!C9LAR STREAMS IN ANALYSIS
C IHIC(3e) : IknFx in INTER (THIC,Nt,0) PARTICULAR
C StwFA*S IN A HIGH INTEGRITY CONTAfNER
C NN3PC(25) gnors 70 CALL HEAo!N 4NS COM9fN IF NSPC CHANGES
C
C Nuit : THEWE 4RE 3 DfFFEWENT tTNES OF 047A FOR THE ntC
C VALUES, THEY REFLECT PWOGRESSIVELVe THE DnS'
C LIMITING CRTTFRIA DEFINFn bY THF NCRP, 4Y 40CFRigh
C (784). ANO HV inCF820 (N8C), OdLY ONE !$ ACTIVE,

. ..

>



. _ _ . - _ _ .

C Cow"LNT 17 Di8 ? e Aun ACTIvalE ONF 07 THF OTH64
q fie pEkFnRH **ALYSIS w!T* THOSF nt.r VALUS$
C (DLC adt H5rn t* sisawilu t t wt KClats)
C

C THE Ni ni spCt3nN Nrans lup.lT Fdad TAPE 5
C

NEan(%el41) !=1P
90 15'' !W F a l e ! Pie'
wEAH(Selo/1 94fF
= san (5,s.stl N3pr,tibur(11,tet,tdleNND*eNw!CehTHIC,NnpfdoNdEST '

lol FHWwaltid1
lui stiw 4 A T(J a t a)
idl 60N"A1(lo!2eglel2e19e212el4e2!21

'
C
C THis SECl!Hd C all S SilNkO971NE WF A01td AND COH4YN 700 THE
C FINSI EAFC'sTrot* enn THFN FHN ANY E TF.Cu r tnis wHEN THF WASTE
C SPE C I Ntilt P 1st'Ht ed taaPr) CHAyqEh,4

C

NNSPC(twtleN3PC
IF ( IWF .t 4. I l 40 Tri %
aN S e a.4859r ( I N E .11
IF(NNSPC(!WF),EQ.NNSP) r.H 10 1%

C

s wF=Ihu 1
MErtNn d

C

CALL WEADINih3TReNNilC)
Call COMMTN(NSI9e WNHC e tJSPC )

C
C LettiPs 29 AND 25 ASSIGN FLAGS 70 *ASTE STREAMS-70 ETTHER
C tt'CLisof HW LXClunE THE STRFAM FROM THE ANALVats
C

15 00 du Isle 36
Niiatilal

to Cnta11tsUS
4 F ('4NU X .t o.o ) GO fil 3ni

pH 25 IsleN4hX
WF AD(Se t oellHIFF e NDND

tog F81WHAl(/!/) *

an a ( In IF F l erIDr0
#5 CONF! Nut

C

C LUMP 3 $5 AND en ASSIGN FLAGS TO =ASTE STREAMS TO EffHER
C INCLHof OR E MCL UnE THE STRf AM IN A HIGH INTEGNTTY CnNTAINER
C

la nu 35 !al,16*
tHIC(l)so

15 Cit *4 TINut
IF(NHICet4.0) GO it' 45
no eu tal,NHIC
wEau(Setub)!DIFeNHCn

tus FONMAT(212)
(MIC(lu!PlaNHCD

e0 CONTINuF
C

45 nw!!tte lno31 knTE,FsPC (INDC(Iletate121 HOPTW,NRF37e

n W I T F. t ), l n u l) NOTEeN8FCe({NDC(11.Telel21eNOPTw NnFste

IF(NNnx.t4.0) GO TO SS
aeITEte Inue)e

00 50 151kaleNSTR

___



.

o ,1 ot) *WITF(4eluto) MAS (ISIWe11IF(40s(ISi=1 v

su C4"I t''ut
55 IF (''H IC.F u.n ) cn til 60

aptit(defi113
C

eu vhuls4.*
WWtGs4.o
vtAYao.J
vHuis4.o
IHitsNinic

C

C Luop to rt aSSIF trS a s ST E ST RF 4"s A'40 aCCUMHLATPS THFTR
C VDLbHk AS NHf aCCEPTAHLEe WEGULARe LAVEREDe llR HOT.
C

00 7p ISidal,NSTR
IHCs!H!C(ISth)
I F (NH I C .E.U.0 ) GD TO hS
IF(INC.NE.0) *WTTF(4,1010) HAS(ISfw lle

6% IF(lNnC(l).fu.4) TbPCf45PC,1STH,gisTSPC(NSPC ISTR,gi.1
C

CALL WCLAI"(IST#eNh"Ce!HCeNSPC,NMEST)
C

IF(Nostt3IW1.NE.1119pC(NSPC,ISidellina
ItalSPCroA8Ce! SIRE 111+1
Go tb (lletiet3 ele),!!

11 9 Nu r s v Nilf + H o S f ! Siw,31
i,s t to 7.

17 vWt GovutG6HASf!STw lle

f.o 10 74
13 vtAvevLAY*HAS(ISTRell

G'l fu 7
le vHof s vtvif +H 43(ISt u,1)

7 re CH *Il406
} F ('dt|1 C . E'd . 0 ) Gn in 71
*RIIL(eele12) NTHIC

71 aRIfite li:Je) vegg,vl4Ye VH(if , vhote

C
CALL Gaait8(NSf*eNivNeTYHe lMIC e tw!C e NSPC , NflPT W)

C
CALL 7 E 4il( 0 2,462 )

C

LOOP 75 hv S Tdf OnSF S (1vER ALL NOCLf DESeC

C
DD 75 ffYass,NT-YH
00 75 <ste3
nWsta 13e7
a0 75 Jet,7
00 75 gvuts1,Nouc

e ! T Y Ml a nZ f J e M e I T YM) + D Z()(I NUCelfYm,NK+J)75 oZ(Jen
C
C t00P go OUTPUTS GWDONDwAftR DOSrh POR 7 ORGANS, 3 PATHwAYSe
C AN7 J/ TINFSILPS.
C

usNOPfael
bil 9 0 ITT"sleN1YM
TYMnsivatifvM)
aWITE(WeluoS) TvMn
nn ng note 5

4 t a ls . 4
00 He Jet,T

- - _ _ - _ _ _



_ .

Ao 41aalet'l(J,Ne I T v H i s F lc N P(.f i
ns aallt(4eluoh) DE S(M edi e (nZ(.le N e f f f >1 e Jsl e ?) e Al
9a CO'situng

C
C LOOP 9% '"'TPuf3 M SFS FON tach ff=b CONS!nEdtn Foo FafH N'JC L ! n E
C

on 9h Inursteld
ah!Tttuelou?) NutffNHC)
ou 95 tiv*si eNTV*
00 95 Aste3
masteelief

ts =wlitteetona) tvMrffYM),0ES(gen),(DZD(TNUCelTYMenu+fleJole7)
159 E nN T ! 4ut.

199 5 F0dH A1(1H1/7X e 24 t n//2re8PFCTRUM e12//Pk,
e entsensal TECHNOLOGV IN01CEAe/7We
. *!R se12e T0 sel2+ TC s*f7e fM **!P/7X
e *tE se!2e TS ser2e IL se!7e IG s 17/78
. etH se!7e TCleerpe 1Poset?e f!Cae19/7x'
e e vnpfeset2e WilFstse!?)

lu'en and=al(/IPeJXavktG seF9.24 VLAY s*E9.Pe VH07 GeF9.2e VNot mege,2)
ta.m pnMmatt/2seYR seFh.no MunY HUAE LIVE #e

T H Y di s i n .InNFV LHNG G=! I4ACT {CROA)
**

4046 F 0w'1 A f t lpe 2r, a i n 8F 9 0.31e

luu? FOdHat(/2s,Aln,19W4HOGY HONE LIVER *
ee IH t h t!'1 Ef0NEY i 'NG G=I twACTelluan podHAi(?u Fe.4,Pteatuelp,7 Eld 3)e

lp #9 Fow=4f(/2teaAMT( 31pEAMs Not INCLHOED ARE le)
tolo 60w"Al(/AeAto)
telt F04"Af(/2sewASTF $14Fais OSING H.I.C. AWF I*)1012 Phd4Att/r *H.I.C. Has A LIFE OF ef4* YEARSe)e

SihP
Et 0

C
Ces***eeeeeeee .. ......eeeeeee.......... e e6.ee............. aeeeeeeen
C

SOHwbutINF WEAntN(nit #eNNOC)
C
C s uM R t"J f ! N E REAn!N "E408 THE VALUE8 IN THP COMMON llLHfm3
C DFF UP TAPt3 i ann 2
C

CHS"UN/9AST/ Bast 36e>7),Isacts,36,llienCF(23e7,8)ertCRP(7)
/suC8/NuC(p3),AL(p3),FmF(23), RET (23e5)e

/n113/FSCf61eFS4(6),P4C(6,2)eQFC(e 3)eTTM(6,3),TPC(6,31,e
s

NGF(6,Y.1, POP (6,31eDTTM(6)eDIPC(6),TP0(6 21 NRFTr61e
e

wtA0(1stol) NSTR.NNHC#FICRP
on tu not,4
40 to Ist,NSTP

to WEAN (2,103)(ISPC(wefeJ)eJele101
no 70 Islensim

to aFAD(le19/)fHaS(g,J1eJet,271
on 40 1stensut
DEAD (t elue)NUC(flea *(fleFMF(fleWFT(!elle4ET(les)90 30 meted

to dean (1,lo6)(DCF(leJedleJ81s7)
40 CONTINUE

on so Islee
=E A0(1,1051F SC (!),F S4 (!)e (PRC(),J),Ja j ,2), (QFC(1,J) e js t e }),

e (TTM(1,J)eJsle31,(TPC(feJ)eJete3)e
(RGF(!,J),Jsle3),(PopfleJ),Jel,3)sNRET(I),a

e DTim(I),nT*CCI),(Tp0(T,J), Jet,2)

_ _ _ _ _ _ _ _ _ _ _ _
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So coni]NoE
lui sok%Af(/I%,7FS,7)
l't2 6DW"Al(Aln,2Etu,3/Inx,6ftp.3/ tut,aElp.3/inx,CFtn 3/to ,6Flo.31v

tol Fukaattl45,10f5)
14e onw=At(4tne4Elo.31
tog Pow =Af(tune 7E10.3/ind eaf t d.3/t o s,8E t o.3e I5/ lor,at t o,5)
10. FnhMAf(IGXe7Elo.31

*Etuwm
END

C

Coe** eses ***e*ese**eee****ee*e***e****e****************ee*e***eaeseesene
C

aunwuottat r uau v u (N 91W,4NI+C e NSPC )
C

C THIS 3'lHWO4flNF PE"FHR"3 SU"E aASIC CALCULaft098 in
C Idit Gd a it 50"f 0F 7"5 INFH4dal!0N
C

Chonu4/HAST/ ras (16,77),ISOC(4,3e,tlie0CF(23,7,8),FtrRP(7)
/Ne'rS/NuctilleAL(731 FMF(731,WFf(23e5)e

#9f!S/FSCf6),FSa(6),PWClee?)enFC(6,3)effM(6.31,TPC(6,5).*
NGF(e 31,PHP(n,3),pttd(e),0fPC(6) TP0f6,2),hRET(61* e

C'

01PFHMrom i)F C t P3,7 )
n a t a 4F C / ,9 e ,75,6 * 2,5F = 1 * * l . E =2,13 2,5 t = 3, ,9. 75.6 * 2.5E =9 e

2et.E=0,13*2.5E-i/e

C
C THE e H'Iv t 4Rway 13 t

C "fC(23 21 e ortriN FaC10ws FOW INCIntRaTom AND CaLCjN[R
C

i)0 29 ISINat,NSTR
als18vC(N5PCelSTR,71
Als al /180C t a'SPC. ISTR 31
a7saas(ISTW,3)
alss2/(Ale),67)
4AS(ISide31 sal
on to lot,27

to n&5(Isidet)esaS(18Tu l)e41e

Ja!SPC(*3kC,ISTR,101
IPsJ/tu H
ISe(J/tto)=1Peto
ILe(J/In).!P*148=f8elo
I F ( I L . E u . *i) cn TH 2n
IF(IP.Li 5)GO I0 70e
Jat
(F ( TP.GI,%)Js2
84SithTwe%)sti.=0FC(leJ1)*HA8(ISTRe5)
gaSrgste,o)s(1,=0f0f2,J))*0A8(ISte,n)

70 CisNilwuE
o.) 30 I Nut a l , N Ntic
4 ?o pt f (I'*uc e 4)
sist42/utf(TNuCell)*en.334
4tT(!HuCe%)sA2eal
WET (190C,5)sa7/At

la wet (INuce?)sdET(Ibucell*At
wETUNN
ENo

C

Ceeeeeeeeeeeeeee**eeeeeeeeeeeeeeeeeeeeeeeeeeee...eeeeeeeeeeeeeeeeeeeeeen
C

SudWU'if taF 4CLATN(IATR,NNuc,IHCeNSPC,NNE87)

~
. _ _ _ _ _ _ _ - - _
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C

C 1"!S sua6880 TINE IS u9En ill CL ASS TF Y EACH WASTE Sfw'44 AS
C (i n htif ArCFPTAdLFs (21 Hi nt8L Ade
C (33 LATFRFDe 0" ("I "Of
C

CON *u'4/M A S T /8 A 3 ( 3ee77)elSPC(de36,111,nCF(23,7 Ai
/ auCS/'eoc(71) AL (731 e rNF (731 e NE f (73,51e

/0T=n/14,in,Ir TA,IFefSe!LeTG,Ime f rt e !Prie f f ra

/0 TIS />SCteier$A(h)e

* / IIIP S /nZ ( 7 e ? )
e /utCC/0LC(7)

C

OIPENSluN I4P(5)
oATA t-P/.5.,75e 5 5s.75/

C
C Nt. adwav8 AdovE Aer :
C nT(7e71 14tennFa nnSES OSFn IN CtAS$fFICAffnN TESTS
C DLC(?) : nM8E LfMfftNG CNffERIA FON 7 ORGANi
C t"P(5) 8 Vhtu"E EMPLACE"ENT LFFICIEk.;ES
C

15sISwC f'ISPC e lsf 4.5)
thalSPL(45Pte!518 eta
17stSPCfN9PCetb1He71
18e lbdc t re%PC , T S f W.h)
19 s i b"C (**bPC e t S ik ,91
I F C I hC .G T .t.11 P s '
afst.b
I F (l b.i 9.7.f'W . T h.F u. 31 A7sp.Hu
nF(17.tu,1.nu.gs eu,oi Insgh.t
Pf?t6stsP(ftleft.. 9eIG)
IF(19.F4.5)A7sA7elp.
A5st.d
IF(IS.LT.5) ASalo.se(f5 31
abet.n
IF(te.GT.1) Ahma.eeft.Ie)
A9st.o
I F ( 19.f. t .1 1 A9sto.ee(1 19)
13s1
IF(IS.Fu.1.ANO.1H.fA.9)f3s2

C

C TLSir.4n kuuTINF F t19 CLASSIFIVING aASTEe BASED DN INTNUDER
C r4Mb t *lt'C T !I8h AWO Aq4ICULTUWE PATHaAYS.
C

I F (1 a.F h.d.f 8R.16.F u. 31 A7so.80
l u Got t r!P i+ t t r.

I F ( 'i t e t 'J .1 ) GuttofPO*500
C

C A L '. / F WU (D 7,14 )
C

GO TO (11,tielt lae15 16,87,131 11
11 A1;st.n

Asast 9
A 84:5&7
AResA7
1.f t tu 24

is a4 Cit.4121

acaso.v
A M C a t . t* 12 * A 7
erAss,n
fs0 IU 2D

- _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _
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13 10 llc 1Po*%on,
a4Lol.s
a.eset.,
amtsa7
aMasa7
a.i e i t / o

is estav.t
a s a a c . ..
ap( sa 7/12e D.
a m a s .a . i.
Ibl Iff /D

15 a uC s.. . .s + 1/
asass,c
a m C s e. . ..o 17 e 4 7 / l Pis ,e

Anaso,4
f.11 til /s

th Gl'kLef9's+%do ,
a n f a l . ,e
A tl a s t . B
antsa?
4Hasai
f.f t TH t '.

If a* Cap. lea 7/t,44F6

IFttG.th.c)amCasecen.1
autsu.at
4 4 a s 0 , f.

s e a s o . ..
Gt s 10 t ai

l e f.n t L s ! Pa i+ 1 t, .ic .
AMCsa7
IF(1G,fu bla60so. lea 7
a a t. s t , i
448st,j
apasaML

L
C ' Loup na 13 THE Ma!N t OUP 70R LaLCut.a f t'4G DOSES,
C

po nei n ei !400a1efeNot
a l s agertit SeE N"( AL (INUC)*Gnt L )e645(IS1 Re INOC+ e)
uti '35 !al,7
APsDC6(th"C,!.51
e5so.dsealeadaeaded 27
m2sateaMCoa2en.e57
|F(NdF51.t4.01 r.0 11' 25
atsalesqCoaleFSC(THlenCF({bOCele2)
assa.25sataa a a e as e F n a (I41 *uCF (INier e I,3)
Hus1,25ea.5ealeanaess F"F(160ClenCP(190 Cele 3)e

Gil lij li
ag is t e a l e a dC e F SC (IR 1 e hr F (!HUC,I s ?)

slan,25ealeanaerSA(741enCFCINHCele3)
ea s p .g e'e.25 e a t e s q a anCF (IN"C e t e il e FPF (INOC 1
f.i t to lo

30 OZ(lelisalile!)+Mt+R2
15 uZ(1,21snt(I,2)*Hl+de*AS
a0 CONTINUE

,

C

C LOOP 59 TESTS noses AGa!NST 7ME nLC
C

, uit 50 I O M r.e l , 7
' 00 5u Ipfhate2
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I F ( fid ( IIIM fs e t P T H ) .r.I .leL C ( [ 0R r.) ) GO 10 *iu
go rsL411*ule

69 lu (St e 52,%I,5 4 e %3,50 e SS,54) e il
5: I SPC (NSpr.,15 f W, t t i s t

ur teenn
se llan

t.0 f u t ..

54 114h
64 f t) 1n

54 13PC(N5PCe!STRettle)
WF T4NN

5% 11an
Go 10 10

Sn ISPC t 4PC,ISIWettist
=Etuw9

e ri 50 ft. ( o t , ed e 6 3, e lens 65,70,7aleft
et IF(is,tu.9)Go in 65

'
lism
G't ist i ..

t: 2 IF (IL,r :J , h t f.'l in Al
llag

f.I l fu t e

el IE(!H.tI.i1Gil in 70
1847
f.0 i#J t i.

Tu I SPr (f4SPC.18TW e llis s
wi tiew 4
4SD

.C
, JCaessee** esse ...eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen

C

f d=C i ld'' FWF5(alea2)
C

alan,$e344f(47/at)
aga43e(1, at)
45aale(t. at)
is(ae.GT,n1GO in to
t WF Sai, ee ta( s e e as t e r PF,LY ( a 5 ) =p0LY (= ae l)
w t i'Ja 1

to kWF3s>AM(auea4)e(polYtas).Pf1LY(ag))
WE T HW'8

t N's
C

Ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee**esseeeeeeeeeeeeeeeeeeeeeeeeeeeeee
C

e ts.ec T IO*. ** tit Y t z t )
C

Data at,ad,a),ag,ag,P/,754A295edea.784496736.teaatet37et,
e =1 asit52a77,1,ubl40%e29e.1775911/
Ilst./(1,+ pert)

Past valtstat+Itsta7+11 tal.Tsetaa.T14a%))))
wrtu44
kND

C

Cateesseeeeeeeeee......ee eeeeeeeeeeeeeeeeeeenene eeeeeeeeeeeeeeeeeeeee.
C

F ilN C I I O'8 FEM (all
C

| apso.o
IF(A1.LT,730.)A7sFxp(=41)

|
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Erasal ,

wFlown
.8

t en)
C

Ca***eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees.eeeeeeeeeeeeeeeeeeeeeeeense
C

Sodwdallat GaafFH(NAtaeNivMeTvan,IHIceTHiceNSPCeNDPt=1
C

C SHa k u'J T I "E G=arte ralCHLa1FS THE GWOuenaATFR fuPaCTS
C

C0**0li/M4MT/HAS(36e771eISPCf8 3neIlle0CF(23#7eRieFireP(7)
e /40CS/NtlC f 711 eal (2 31 e FHF (7 31 e dE f (23 e 51

/n t ra t / t deTDefre14 !Fe!Se1LeTGeIHe!CLeIPH, Tic.

/ of t S/F SC(#1 e F S4 (01.Pec the 21 s GFC th e 3) e TIM (6,11 e TPC(he ll ee

e 4 Grin,11eP08(ne3)entTM(6)enipcth).Tputhe21eNRFT(61
/I*PS/nt(71.77,71)e

pl>FNh1DN t"P(51eFFF(7)eSEFF(7)enmV(3,22),TTM0(721eRF$(22 3),
e late (1n1
pa i n t"P/.5 e .75 .% e .S e .75 /
aAT4 EFF/6.4e7.p/
04I& Si F F /is,9 e c ,15 /
paia =09f/1/

C

C THE anovP "AfdfCES 4*D AdhAYS 4 4 F. I
C t"8(51 s vnto*E EMotaCEMENT FFFICIENCIES
C EFFf2) : LANn HSE Vf'LU"E E F FICit NCIE S .
C SF F F.(7) : LANn. OSE SURF 4CE ANEA tFFTCIENCitS
C uhvfje2/3 I CHNrENTRATIONS Ft # 3 PATHS AND 22 TlaESTtPS
C TvHo(##1 : Tut 27 fiHtSTFPS
C HFSfdPe3) : wf Lt CONTalN 4FMUL13 Fwu* SUHWOHTtNF RTfJ
C IHIC( th) : THnts FOR INTERN =ENT l' HTGH TNTECWT TY CONT.
C

tvutsu.a
r.INSetPo+1tt
NSECal9

C
CALL ltN0tble10626)

C

C Nest StCf10N OFTFHalNES *EWCOL&T!UN VALUE AND LOWER
C LIMIT F08 TkF n!Luf!"4 F4Cf09
C

PNClePRC(IWet)
VMCis*dCtIHo2)
I P ( I G .E f . ' .o4. I n .F ie. 2) CO TH 54

IF(!E.FO.4.0d.!?.FA 51.PHCisPRC(!Rell/to.
I F ( I t . Fad. u ,ng . 3 6 , F Q .51 PRC2sPRC(!pe23/10

S Co.4T!uut
I F ( I C . E 'J .11 p d C D e P D C 1

IF(IC.GI.1)"dCDa*4C7
IF ( t x.t u.t )PWCDs4.pePWC1
IF(!C.E4.1.4NO,}X,(G,7)pRCDs2,25ePRCj
IF ( T C .E4.7. ann. t X .ED.7 )P4Cnse.o rte pHC2
I vuls 552 tue o. . SQ2 T ( pe C f id e 13 e 2 7. 8)
IF (Iv0L.L T. 7700. ) t yntsy ygg,

C

C LuoP 90 IS THE M41' LonP OF GROUNDaATFW PATHWAV FGH4Tf0N
C

no en ISIWei,NSTN

tils!bPC(*5PCelste ttie

I F ( II I .t rJ en)GO 10 9n
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aw!!!(3, lull HaS(1bfWelleHAS(ISTk,5),ISTReI11
16sISPC(NhfCeISTRe6)
v0Roo.9/ttm7(IF)sFFF(TD))
ITsI5PC(hbPre! SIN,7)

IF(Il1.EN.1)VuRao.le
lasISPCfNSPCefSTWeM)
I F ( 13.t u.er .Nh .17.F 4. l li n s t ea l
IF(IHICf!STN).GT.8) last

' 19sISPCf698Ce131Hes)
(.n E L e f . o
IF(IHICl15fk).FC.1)GotLefwit
erWCsPhCD
I F (18.NE .1.UR . ! S.Nt .11GO fu 14
IF(IC.EQ.9)PtWrsPRrt
gr JC.GT.9)PENCsPRC7,

to 18 t !18.E N. A.'IR. T D.E 4.2)PEWC sPRC7/16
P$NCsP[WCa(l.Deh,4eIG1
PFW2s5.eepf4C+d. tap 8Cl
J F (IDe t D./IPt W2so.9 ePF WC +is. t epHC2
4xso

! IF(PENC.LT.PNCl)NAst
a6st.o

| IF(Ib.GT.11aes4.ee(1=Ie)
! A9st.u

IF(19.ft.tja9sta.eeff=19)
11 s Nd F.1 ( 14 )

I F ( ! 3. E '4. o .uu .17. F u .1 ) ! ! s t l e t
touMel.9/fPtRCavueese.A9)
IF(It.Lt.0)!!st
nt) As Inutstel2
IF(H45(ISTR,1Nur+a).LT.l.E=le)GO fu 80
InuweinuM/FMF(! bur)

C

CALL Ztdut0MY,66)
C

Cis1Due
I F ( N K . E 'd . h llR . hf1P T . F Q . 0 ) Gft Til 15e

IF(C1.Li. GINS)CleG!H8
C

NitJ(TVMn hfYM,IHUC,1N,11,Cl,0,0ektseCDEL,NDPTs)ti CALL e

C
C

NE SUL TS FNiam SUBRouf?NE'RT!J ARE RETukkED IN RFS HaTRINC

Nis94S(ISTM,3) ERA 8(ISTR,1NUC+4)/ TOUR,

Un 39 IPfasten
H2sMleWGF(IWetPTH)/(QFC(IR,IPTHleN8EC)
( F ( I VHL .G T .0F C ( I R e ! P I H ) ) R7sR2 eQFC (14, I P TN ) / T Vf)L
lis(IPIn.1)e7
12sn
IF(IPIH.tu.3)l2s7
ilo 25 It?*st,NTYm

alsEIM(AL(INOC)eTVMn(ITVM1)
b6 20 Isle 7
44sa}ewtSifffM,fPTHieR2eDCP(INUCetel2)
OMY(IPlu,11YM)sbuY(TPTH,tTYM)+ae*FICNPr!)

du ul(INOCel1YMel3+11spl(INur,f?VMell*Tlese
is tnNilNut
10 CONI}NUE

C

C
THE NFx1 SECTION CnnS!nERS (N(IPts0 CahCELS THIS C04b10ER.



C A11041 3"I afr0=n SOURCE ftR" or IMF 2*5ff P 4HALYSTM s!TH
C 44 1 *t "p a st s, scheCF IEUM IFle2) aFTEE lbF l'.ST f f Hi tow &L
C rus1**"t PEWlob.
C

17 (N a .t u.o .ow.t.0P f .Fia 0 ) Go to e'.
IF(Ipuw.ts.r.fo5)t.n 70 hn
fleGINS
12 sit +Pt<Ca(inuR=T31/ PEW 2

C
C ALL N 11J f 1'Mn h T vr',1 k ut , IR,11, f 2,i t , dE S,GnrL ,NnPT d)e

C
MisMi*Pth2/PEWC
00 50 181Fs1,3
n2sHlowGF(14,fPTH1/fbpC(le fPfHiehSIC1e

IF(fWHL.GT.uFrf!R,IPfw))P2sH2eQFC(!W,1PTH)/TVOL
tis (INTH=ile7
12sh
IF (IPIM t h.3 312s7
of) 45 I f v *'a l , m.1 V M
Alara*(aL(14uC)efvMntTTvH))
DH iG ist,7
Aasalent5(ITY4,lPTHieR2 0CF(thDC,1,121
OMYf1PTH,11THierMY(TPIM,ITYM)+44*FICRP(!)

no "T(ikUcel1Yo,T3+IterZfthucative,fl+!)+aa
d5 CONIIN"i'

50 rnallNUE
6o .911E f 3, l ti21 N1'C ( T NDC )

14!!f(3,103) (trMf(f,J), Jet,NTYM), Isle 3)
40 CONTINut
9J LONTIAbt
tal Fuddaf(IP,24,alf, Fin.3 2!%)
1o2 s ud* A t ten,a il

tot FHYiet(IP,94e9EO.21
4tinHu
t46

C

Cese*****e**eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee .....eeeeeeeeeeeeeeeeeeeeeen
C

sunkbetth> dTIJtTvap,NTVM,1Nuc,fR,Ilef00keTHIN,RER,GDFL,NnPTwi
C

C sunkt:af f e E dTIJ cal CDLa TFS THE MIGW ATIMN RfnuCT]nN FACTORS
C

COM"UN/ Nuts /NOCf21) At(231.FMF(71), Reft 23,5)
/oTTS/FMC(a),FSa(61,PWC(b,23,4FC(6,3),TTHf6,31,TPcth,11ee

4GFfe,31, Pup (be3),Df7M(6)eDTPC(6),TP0fe,21,6RFTf61e

otFfNatoN TY*ntNTvMi,RES(22,3),nTTM(6),HTPCte)
.)&TA H f f '1/35 0, ,6 6. , f f % ,2M 3. ,56. ,116. /
nai4 NfPL/700.,1960.e700..Innn.,soon.,1900./

C

C INF a savt saWAYS AGE TTM Akh IPC ARWAYS PUG
C THE Hoo%naeY mfLL CASE (tdiPf ast )
C

CALL ZtM4(Rtheek)
C

00 30 IPiket,3
al mWt 1(Inut e !1)e if M(IW, f PTH),GDFL
IF (NuP f a.t d.1. A> D.! ATH.F Q.1) A l sRF f (!Nilt e !!)* RTTM( T R1+GDEL
no 29 g i f ** s t , N T V 4
IYNsTV*D(ITVM)=TMIN
42sTYMattfY1)=TnUR

'

._
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DH 10 IStCale1p

: is 331.0 / t & t eWt f ( T NOC ,11 l e ( 13F r el ) .n T IM( id t )
{ I P ( f f M. I . t e't ),t, T CA TO 20nastPCtfd,gP1%)..I n)gterC.11.oTPC(IR)

I F (Neil* T ,> 'd l .a%p, t eTee,t ra, t 13asMToC (14) + ( T 5F C= t ) *PTPC f ! W)
Alea 5ee.i65(bl.TYM,Rs)

| I F ( 42,r. f , a, al a 3 s a ).n.si.t RF S (t$1 4 2, M4 ) t.
i I F ( 4 3.t. f .o..a l a 3s n . o t

! 10 45 8 (1i f te I P f et t sEE 5 t t T f a, I A T'4) + A I
- ed CO.st1Nop

f 50 C')"i!NUS
wttuR*
END

C

C.e.....................................................................
I C ,

! sonetjulI4h it. 4 0 t 4, N ) i

! C
i ta n sger. a (.4 )

i)O 1d Jels ef ;

t o 4(Ilsn..
*EtowN;

| %. N 4- i

|! .

'

t

!
-
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a

f f
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.
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4

!

I
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i
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whorHam or T!u;.S t 3 Nput ,uuTPu t , I Apt 1. I a v, /, f awt 48"Hf Ft'f ,
e taptS3t=PH11

C
C..e...e..............................................................
C THIS tb frE 091104$ T MP Ar 13 cont , 11 F INOS THE Of Sk 11 AL e

C PNACl!Ct3 80" P90Pf H INT &WN" TNT nt aaS Tt Sikta"S, *aSit. .

00TIONS
C vuLbat-AvtwAGt0 I nt hu0P R inpaCfS, FavnSen =ASt> t aP ar.f S, .

C AuNuwaat optwatING CONo! TION 1" Pacts, Akir LOSTS, ENFNGv .

C udt, L ann vaE , HCCuPaf f 0NAL t aroSUWES, ann POPULaffn" *

C tapuhuwth ASSOCIATFD WIT * plapasaL OptwaitoNS, .

C 1APL1 CONTAIN3 Nsfu(NumHtN 05 41464"31, NwuC(NUMhtk DF *

C huCLgoEb), PICWatfCNP facTOWhl, NAS ahn DCF * A T R!r t s, a

.
C aND Dils asa Nuts hlOCKS,
C f avtl CONT AINS ISPC(SPtCINaL F ilt ) . *

C T A8t * Costa!NS Ma!N PRuGwen output, t re tit hetiSaL I M PAC I S , a

C TAWL5 lb utto in thPUT TITLE 3, tWDC a r." HTHEw values. .

Ca*...... ............................................................
C

Cummua/oasf/nAS(3e,321,lS*C(4,3a 111,0CF(23,7,8),Firup(7)
/NHC 3/uuC ( 2 3 ), AI.(2 31. F MF (e ll,H L f ( 2 3,5)*

. /ofmx/twoC(t2)
/oT IS/F 3C (n),F S a te),PwC te 21 eurCta.3).Tinto.31,'PCto,3),.

WGF (b e ll, POP (e,3),DITHi n),plPC (t),190 f 6, d l NW61 (h1.

. /vut/vkEG,VLAY,'NOI
/1HPS/02(8,7,2)eDlGt4,7,21,024(7,7),02S(3h,7,21*

* /oLCC/DLC(7)
L
C "Out OP IHt "ATHIC78 AND AdRaYa ANovE AWh EXPLAI'ED IN l aRI F ".12
L ofNN HLUCm CuNIA[NS IHE f)]SPOS A[ IECHNIHHGY ]NDJf f 3 f}WhC)
C vut eLoCm Cn41 s t a.3 10TAL wtGuiAw, LaYtwtue ann n t analy v"L""ESo

C IMP 6 CuNIAtHS :
C Ullee7,21 e outpui p908 SohwoulINE WCLAIM, INTRuPEN 1" Paris
C DZute,7,2) : USFD To votO*E AvLwAGt DOSES OaTAINFO Fhua
C SunknutINE WCLAf".
C ulA(7e7) 3 HutPUT FwpH Suetenu t ! NE ACCEXPe ACCIDENI aND
C EXPOSudE DHSES
C Dib(3he7,2) : DHTPUT FWOM SuHR0uTINF ACCE*P F00 36 STWLA"S
C IN Tau ACCIDENT SL Et* a h !0 S .
C DLCC ULuck CONTatnS THE 0036 LingTING CW1TENta
C

o! MEN 31du NOT E (2),uF S(9 ),14R( 36),1bL ( Sni,I4H f 36), f 0"( 3e),
TIMP(6),;nST(n),G(e),nta),unge),Nnx(3n).

DATA uts/ tom INT.Ct1NS eloH INT aGwl ,luH INT =410 ,

a tom EWO=al4 etow INT ==at .,1uH E Rin=d a ? ,

e inh aCC=S7GC e10H ACC Flpt etoh aCC= AVG /
OAla M!eNJ/ 1, 09/
04TA HLC/2ebop,,150n,,3non.,3el%00 /

C 04TA DLC/3 25.,75 ,3e25./
C uAta uLC/2a%3ao. 15ndn.,3nono.,3.tSuun./
C
C IHL Abdyt ANWats AND MATRICES ARE
C 4H16(2) : HEAngW L AMIL Fliw nufput }pfNigp3CATinN
C utS(9) : OF Sr W I P11 TIN OF 9 RAINa4YS CONSIDEkED
C IuM(36) IADICES OF SistaMS HELunGING To LACM l'F
C !GL(3e) Twg Fouw =ASTE IVPL3 p
C 19N(le) NtGOLAN, LAftWEn
C 34N(Je) Hilf , AND NOT ACCEPlanLE
C II**(6) : ThanSPudTaftuN !> PACTS ekom SoapunTINE
C IWANSP WASSED To MAIN PW6GNAM
C Cust(n) e nisp05AL INPACTS CALCULATED IN Sunkuu.



-_ _ .

,

C Ilot ECON AND PASStu Its malu wwncWAa
C G(43eD(4) 3 AcrUNDLATED PdDCtShlor. f> pacts
C G(e) Fuw wwoCE SS T"(. At GFNewaTou 911F
C ute) FHW Ph0CE33!NG aI n!SPOSat ST1F
G uNge) e ungi COSTS (S/n31 FHd P"f'C E S S l e.r.. Twa*S.
C Pnw1 A tin'*, DISPasal now t r r, or t wa f f on,
C - Ahn DURING POST =rtu3uwt Pt W!t 9
C. NO R ( h ) INOFX in EXCL4DF (Nnsan) e INClung (Anast)
C ANALIZE I:4 H.I.C.(Nonst) e STAHItIZF (Nonal)
C
C NuTE t TatNt Akt 5 DIFFEwtNT LInF b UF nafA FilW THF OLC
C VALutS. IHE Y 4tPwt5t"T i"E I+4St i1"IftNG CwliEPIs DFFIPF0
C Nfe PwouwfSS!vttv e THE NCHPe THt twee ANO THE *'Rf, Okly
C otif LINT OF nLC IS ACTIVE AI aNV 4 8NE TIPE. CUS*ENT fiUI
C IHL CuwkENTLY scifVL LINte AND ACitvait ANY OF TMF H T H F. W S
C F04 sudstoutNT WunS USING THilSE nLC WalutS.
C
C MI ANu NJ WLwh(3FNT {Nf[w[g} 44n {NFLay]Oh Wayf3
C
C INL Nest StCTION HEAn$ Ir*Put F Ht:4 faPF%
C

NEAnthet?S) Iwtp
oil 150 INEsteldFP
dE40(5,1bo) NOTE

: DEA 0(5,185) NSPtetgenC(!)elsteld),NNDs,NHEST
' 1T% FudmAt (!d)

100 FUMMAI (dalu)
is5 FudMAT (le!2e!3e!7e14e2!21

L
mt4thu I
wEalho #

C
C ALL "t 40lN(h31W,NHifC)

'C
C Sumpvoi!NE CumRYN IS CatLEne PdOCLUSING IMPACTS 4Hf
C REtuwNtp Im mas (ISike29) 1pRu HaS(ISike321
C

CALL CU"dTN(NSIR,NNUCsNSPCeND2)
C

to 00 de 1st,3e
Nna(Ilst
15PCthSPCelellist

du CON 11NUE
IF(Nhon.Ew.u) GO fu en
00 lb IsleNNDE
WLAD(Sel90) lo!FreNnx0

199 FORMAT (di2)
NnX(ID]5FisNbXD

So CO'el! Nut
40 a#Ift(4,1003) NOTFeNSPC,I[HDC([],{st,12),Ng[$f

IFtNNDs.tu.o) Gn 10 at
mW!ltteetoon)

C

el CatL ztwotDie721)
C

VWLGsu.m
(Leisu.o
vHulen,u
VNulso.n
NWEGau



..L a v oi.
aMutoo
v.ufcu

C

C Ntai stLituk Calfulaft3 fHf INIWootw (HPACIS a' D De T kd"INE S
C I"t aanit Siwtaa Status = 15pC(osrt,13fw.ll)
C

sin g p Islastekb1W
Ip(NNoa tu,u) Gn in 51
IF (Niss (18 f w) vt ,1 ) NRift(gelou71 eastesikel)

Si 15(INDC(l),tu,4) J3DC(N59C,131M,51stbur(NSPC,ISTR,5)=1 4

[6 (Noa (Isl w ),tu,o ) iSPC(NSPCe15fHelI)su
inanNum(Istw)
I" Oust

G
CALL *ClalH(ISTR,NNUC,IMon los,NSPCe"mt5f)e

C
I!al6Pr(ubPC,151W,111+l
Gu lu (llelle13,te),11

13 NNulsNNati+1
[ub(NNufis!STW
v6HisvNui+Ha5(ISiwe11
GO IU $1

12 adt bsNWik+ t
lukthwtG)s!5fw
Du d5 Isle 7
Dt8 #S Jale2
olutteleJ)anZutteleJ)+HAS(1sTW,3)aPZ(Iron,1,J)
uZu(2el,J) solu (2,1,J)+HAS(!3Tde5)*DZf3,1,J)

25 olu(3,IeJ)soZu(3 1,J)+8aS(15fe,5).olte,1,J)
vktGavwtG6HAS(151W,33
40 lu to

i n NLa f sNL AY+1
luL(NLAY)s!STN
00 35 Int,7
00 35 Jale2
Olu t e ,1, J i s D Z Q ( a ,1, J ) + 8 & S ( I S T W , 5 ) *1'Z ( I k oh e l e J )
olu(2,leJ)sulu(2,IeJ)+aaS(ISTwol) ul(1,1,J)

35 ulu(3,IeJ)s0Zu(1,1.J)+saS(ISTu,5)*ut(M,leJ)
vtatsvLav*Hastgsfe,1)
Gr* In %u

l e wMill ahnui+ 1
I QH (Nelli t s !S T W
00 45 let,7
DO 45 Jale?
ulutteleJ)sD24(1,1,J)+HaS(ISide3)*Dl(IMOD,1,J)

45 02u(3,!,Jis0Zu(3eI,J)+8aS(ISTd,5)eol(6,1,J)
WHulsVHuf*Habf!STWel)

50 CuNIINot
I ho %% Jale1
| uti $$ kale 2

nlutteJesis0ZufteJes)/(VREG+VHof)
IF(vtav Gl.t.10Zu(1,JexlanZuti,J,<)+Dluta,J,n)/vtay
OZWt2,J,nisuZQ(2,J,M)/(VNtG+VLAY)

55 olu(3eJen)suZu(3,J,*)/(vREG+vlav+vHui)
C

C INE Main!* DZu Nna CONTAINs THE VOLting avtWAGen threisnEW IMPaCTP.
' C

! IF(NRtG GI,u) CALL PWT(VNEGeludeNHLG,t,ND3eNSPC)
15(N(3Y,GI,D) (&(( PWI(V(aT,]u(,N(aYg2pNQXpN$P[)



IF(NHul lai,a) L A L L PW f ( v Hof , I rJo, se.H l 5, * t)s ,96HC )
[F (NNul,Gl .a) LaLI PR t (Whof e ! 4N,N*HI ,4, No n , e.Spr 1

C
=Wiltte.luun)
on 19 Isle)
un 65 male 2
also.u
un no Jel,7

au alsal+Dl4ft,J,KleFIfRP(J)
ng awllL(4,l' sow) nt3(mietDZD(IeJeal,Jst,71,al
ly CHNIINuf

C

C IHL Nest stCT!bN CaLrulatts THF. nH36s F04 THE acrIntAT
C Aho taPusuwt SCEhaN!os uTILIt!NG suNwout!NE 4CrtWP,
C

CALL aCCtMP(NS1W,HahCeNDx.h3PC,NREST)
C

nw!!tte, lote)
ou 10p mal,7
nnsn+d
also.u
DH 95 Jet.7

95 alsal+pla(J,k)eFICNP(J)
500 *WIIEte,lpl510LS(su',(Dia(Jen), Jet,T),al

C
C THE NEET stCTIDN C ALCULait s THE ikaNSpowiattuN IMP * CTS AND
C IHE DI5POS AL !"PACIS IHRu su,4NHuTINE Tda4SP AND FCOM,
C

CALL INa43P(TIMP,NSTN.NSPC)
LaLL ltwu(Geu)
CALL 2t40(0.8)

L
UU lla Isi,NSIR
lisl6PC(NbPCelelu)

; 128II/lu0
13stil/tu)=I2elo
IF (13,E U,9) Gil 10 110 .

C,

I C StPtwalE GENENatnN AND DISPUsaL PWuCESSING IMPACTS,
i C

IF (II,Lu,#3 Go ill In5
G(lisGli)+HAS(Ie291
h(21sG(d)+uast!,3o)

| Gt31sGC3)+ BAS (I,38)
l b(41sG(e)+843(1,32)

GO fu llo
lu5 0(!)s0(11+ pas (1,29)

D(21sD(d)+848(1,in)
| D(31sD(3)+past!,31)

Otels0(g)+has(I,37)
llo CONIINut

C

CALL Etuh(NSTNeWI,NJeCOST,hnx,NsPt),

| C

| C PkUCLSSING, TWaNSPnufATION, ahn n!SPosat IMPACTS Awp Nun
C PROUGHT TOGETHEN AND PWINTED uuT,j
C

VIOVNtG+WLAY+VHOT
uh(13sG(11/vf
uhtd)sutt)/vf

|

_ _ _ _ _ _
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Wh(3)si3MP(ll/wt
UN(4)fCOSitt)/b1
Uh(5)ECOSI($)/Vi
UN(e)sCOSI(61/V1<

UN(1)SCUSl(7)/WI
uh(M)sLHST(o)/VTa

CuSI(/)schST(Pleitop(S)
Aso.b
IIMPf3)st!NP(5)e11"p(6)
aWIIE t e e l pl 3 3 r.(1).p t li, TIaP(l l,Cos i t t ) .rLS T (S ),

a COSi t e ), CUS T ( 7 ), CaiT ( M ), N ( 1 ) , uh ( 2), Hu ( 3),
uate),0N(5),HN(61,0N(I),uh(Al,G(o)eD(el,e

!!wP(4),x,G(5),0(3tef!MP(3), COST (2),r,I,f,e

a COST (el,Gt2),0(2),it=P(21, COST (3),RI,HJ
G

00 liu ast 2
IF(MetJ.8)= Rift (e,1016)
iP(m.tW.2)aWIfL(o, lot?)
aWIIEle, lute)
00 120 Isl,36

i also.o
0u 11% Jet,7

lig Alsal +0lS(1,J,M )ep grWP(J)
1 aMllEte,lo20) MAS (I,1),(H28(I,J,M),Jalef),Al

Ido CHNIINut
ISO CONI 1 Nut

luu3 FukMAltlHl/2Xe2Aln//2*eSPECTHHM eI2//2*e
e enISPOSAL 780HNOLUGY INDICTS./du,
e alp se!2 go segee 30 serpe la setP/7x
e *It set 2e 18 sette it me!7e In seI7/7x
e elH se!2e ICLaefie IP0se!2e !!Ca*IS/7A
e e NHFbisett)

luut FURHalt/288aASTE SINEAMS IREAftp SPECIALLY ANE :a)
1907 PUhMal(2AeAln)
loue FORMAL (lHl/2Xe*INTNUDER !aPACTSe,71e*400T HODE gt!*FWese IHYWO!D W!uNEY LUNG h=1 TWACT ICppel

C IWh(36) LAYFNED
suuv FuMMAf(IP,ldx,Alo,HF10.3)
1013 FORnal(/ta,eutHgN JMPACTS dASTE PuottSSINGI- TWANSP e ;

esplSPuSAL POST UPE R ATION AL COSTSe,
e/les* GEhtNAT nISpuSALe20xe Idi al. CL(ISURE *
**hubEwVt INSTITUT.e,
e/23*CUST (sinna,lp,*Elu.2,
e/2AeUNIl COST (S/u3)amElo.2e
e/2XsPuP DOSE (MELM) soElo.2,
e/2XeULC DOSE (wpF=) e4Elu.2,
s/dxeLAr,o 036 (92) enEin.2
e/2AetNtkGY USL (GAL)eeElu.2,
e/?Ae! Nit kt St RAf f e0 Pelf 5.3e
e/2X* INFLATION BATE elFS.5)

t ule FUNnA l(/2s eE XPOSE/ ACC IMP ACIS*)
t u l 5 P ORM A l t lP,12X e A l 0,dF l d.3)
tul6 pDhMA1(//2XeSINGLp. CONIAINEW ACCJhENT = ALL STREAMSe)
ist? PONMAI(///AeACCIDENT MY FINE = ALL Sf4 TAMS *)
1918 FOWMA1(lezeeSTNtaus,5r e8DDY bOAE LIVFR THywoln .ee

een!DhkV LUNG G=1 TRACT ICWP*)
1020 FUNMAT(IP,12X,Alu,MFlo.33

STOP
(ho

C
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C .eeeeeeeeeesseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee.........eeeeeeeeeeen
C

suuwbullht "FAninfNATweNNuC)
C
C SubH W11Nt kl a fs l N WEADb INF v 4 Lot 3 14 let (OMMnN HieC45
C OFF UF TAPt3 1 AA0 2 '

L
CuMe'DN/M A b f /e A 3 ( 3n,321 s t spC t e,3o,111,or 5 (23,7, A1,5 3 rwp( 7 )

e / Nut.3 / noC ( 2 5 ), A L (2 31, F NF ( d31, NE f (2 3,5 )
e /nII5/F5C(61,734(e),PWC(eePle.4FCte 3),TTM(e.31,TpC(he31.s

POP (n.31,nf1Miele,IPCte) TPn(b,71,kWF.ite)e w t.F ( b , 31 e r

= tao (lelut) wSik,NHOC,Fl kP
00 la notee
pu t u tal,N31W

to ufA0(deIU31(ISPC(WeI,J)eJaleld)
up du Islehsik

40 NErntielu2)(eas(3,J),Jst,271
uh mu IsleNNUC
wt AD(l e lue)NUC f t ), Al (!),F >F (!),Wt f (1,ll e ut f (1,41
ou 39 malen

50 aEAntielve)(OCF(teJ,ul Jsle71.

=0 Com11*ut
un Su Islee
"E AO(1 e lv5)P SL (11,7 S A f t ),(PWC (l e J1 e Ja t e 21 s (WF C f f e fl e.Isl e 3) e

(TIM (I,J),Jul e ll e ( f PC (I,J) e Jul,3) ea

(HGF(I,J1, Jet,5),(pup (feJ3,Jst,31,NWFT(I),a

offM(!),nTPC(!),(IP0(f J3eJaled)e

so CuNtInut
tal FORMAL (#lSeFFS.21
192 F UWM A l( Ala.e dt t o.3 /l os e tE lo.3/l ox hE lp.3/l ox 6E l p.3/lc se6Etn.31e e

to) FORMAL (IckeloIS)
los FUdMA1(AlueeElu,3)
los FOWM A l t lu s,7t in.3/In x,6Ein. 3/lg s nk t b.3,lS/ t hk eaEto.31e

tt.e FUkMAltton,7Etc.31,

NEluNN
END

C

Ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen
C

SudhbuilNt C OM ts V N ( N 5 T R, NNuC , N 5 P C , ND A )
| C

C Subwuu11NE CunpVN PENFORws THE FliLLuagNG HASic'

j C CALCULAT10NS in INTEGRAft SOME OF THE INFORMAfinN I
i C 13 M00!F It s WHLu"Es ann CONCENik A TIONS ACCURh!NG T8'
| C INFORMaffbN Ik ISPC (SPFCINAL1 FILE'

C 2) C ALCUL A TES TR ANSPbHTED vhtti"t e STONFS If TN MA5(ISide291
; C 3) CALCULafE8 THF NASTF PWOCESSING IMPACTS'

C e) MoulFIES H-3 ann Cole CONCEN14AftuN IF =A9ff TS
C INCINERAftp
C 5) CALCULATES THE 8ETANDAT!uN MATR!a FkUM rlvCN INFO.e

C

COMMUN/pASI/NA5(36,321staPC(4,3eelli,UrF(23 7e81eFICRP(7)
/NUCS/NUC(231eAL(231 FMF(23),NEf(23,51e

/DT 18/F SC (6) .F as tele PwC te 21ei4F C(6,5) . T Tn(6.31, f Pe te,5),e
rWGF(6,31, POP (n,11,0ff"(e),DiPC(e),TP0the21,NWElfe)e

DIMtmuluN AZW(36) uPN1(7,3),05HL(3,3),uSAVt3),
e 1 pup (21sDFC(23,2) Nnt(36)
DATA A ZW/1. e l .4 e 3 e l . ,1. 4, l S * l . e 4 * 3. , d e l .92,3 * l . 2. , l .1, e e l . /
DATA upd8/3AS.eSpl.eldne.,690.edono ,195n,,lu19.,3en,e,

56.3,lle.,129.,72.e3el5.ee 42eH. h.12e5.3%/a

- _ _ _ _ _ _ _
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osia usot / s 2:2,, s > 71.,2sas. , leo n. ,3 e21. /
041A U$aV/2to,e.s e./e

Data IPoPft,$st. del.5hE=lu/
DAIA DEC/.9e.7%,6e2.SE=le7el.E=/e13e2.$ tele 9,.75,6*p.5F.5,

'

2*l.F=8e13e2.51 5/*

C
C IHt abOVE AMWAYS AND Mafk!Cf3 AWF I
C Alk(in) : SPEC 14U* 1 vi6/wwt aallos
C UPN5(Fe3) : VDLunt wtpucitum UNg1 ]ipacts
C usul(3,3) : SDLtntFicaTION Lua r t IMPatts
C US''(3) i UP I T SAVING HFSull!*(s F N o'* Vol.uMt Hanocitive
C Ipup(2) : PEWSnN=vtaH/M3 ATMosPHtwic n!6ptNgtnh ractows
C DEC(23:23 : DECHN FACIHWS FOW T aL int k a f !O'' ahn ral CIHt k
C

00 to IsleNSTW
00 lu Js2ee32
gastleJ)an.a

10 CONI!*DL
00 Sw thfasteN81W
Als!$PC(NbPCe!STH 2)
Alsal/1bPC(NSPCel5 Toe 31
A2sHabt!$1He31/3.62

C
C Tnt FacTUN 3.62 IS THE **0kMat!ZAT3tsN wALUE FON H '; t dill.!HN
C Coolt 't it wS.
C

Alsa2/At
na5(18Tw J)sASo

C
C THE Ntal SECilDN tehSCRAMRLt3 THF PMDCF5 SING IhOEV Aun Gtf5
C TML VOLUML REDUCTION SETHOn = IP, 5ull0!FICaff04 15,=

= Ile AND THE ENVINUNM[N1 TH. IF ILs0 TwtN INtWFC LOCAfguN *

C IS No PNUCES$1NG AND THE SECT!HN 13 Su1PPgn. IF TLap, THEN
C INE 0!SPosaL Ahn TuaN3POWTaTION vi1LUMrs ARE ntFFFNEnf.
C

UU 15 Is5e27
15 nA8(talwe!)sbA3(ISipet)*Al

ea3(18tMedalsHA3(f3fNe))
JsISPC(NSPCeISTEsto)
OA8(181decla8A8(ISipe4)eAl
IPsJ/luno
i s s (J / t in g ) = l e e l e.
JLa(J/tu) IPelon.tselo
InsJ.!pelnuo.tSesou.gteto
IF(Nps(181H).Eu 21 r.0 Tu 50
IF(ILetW n)Gil in gn
IP(IL.Nk.21 GO 10 2n
gA$tlalw 281sa2e

pA8(I5fkeelsHa8(!$fR 41/Al
20 ASSO.%

IF(188H.GT.ll) A5su 1
C
C LuuP 2% CALCULaTFs *ASTL PkUCESSING !* PACT 3
C

pu 25 Jalel
aus.Ase(AZN(!Sik).Al.l.)eUSaV(J)
IF(IP.GI 9)A4sAa$a2eUPRS(IPeJ)
[F(IS,G1.u)A4sA4+A3eUSOL(18,J1
IF(J.tu.3)A4sAdeA5

25 BAS (131We28+J) sag

,< ,,,

4
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L
C int Ntaf StCIInN account 3 Fue =Asl6 sib 5atis in H.I.C.
C

Su IF(Nbs(ISiki.NE.71GO 10 35
49ea2eeSv.
saS(ISid,291sA8
IF(!Letu u)Gu Tu %.

15 Cnhi! Nut
juol F uk m A l ( I P, S l a, aF l o .1)

C

C THE Nt si SECTION IS SMIPPtn IF dahtt IS NOT Ierr t wEw alt o.
C uintaatst, LUCatton nEPENotNT PHP. (soSE S AWt CeLCutaiED.
C

1F(IP.LI.5)GU 10 So
ASou,o
del
IF(IP.tu.5) .!a l
IF (IH "L . I . AND. in.r'F .211Hal
ou eg } ,.uC a t , N'et'C
adsdab(ISlH,3)eHAS(ISIN,1NUC+u)=ptC(INOC,J)eTPup(IH1
ou 40 !st,7

wu 45sA5 Aa.FICMP(!)eurF(INUC,1,M)
naS(th1N,32)ma5

C
C umLY IchP atlGMito POPULAiluN IP8 ACTS AWE CALCulATFD
C aHuVfe f*O SIAlt"ENTM htLO- "untFt n=3 ano C=to ruN.
C CENTwal!ONS 10 ACCouNI FH4 LOSS OP THF STACK.
C

nAS(ISTM,5)a(1. 0FL(1,J))ehAS(IStw,5)
HAS(IS1Ne61stl.=0fC(2eJ))eb4S(ISTW,6)

So CONTINut
NElukN
kku

C

Ceeeenseeeeeeeeeeeeeee...eeeeeeen......eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen
t C

| Subw0ui!NL NCLAIM(ISTW,NNuC,Imun, tun,=SPC,NhtST)
C

l C SuMNoul!NE RCLA]M CALCULATES THE ININHDE R IPPACTS FOR
C rau PalHaATS = CONSTwuCTION aNo aGN! CULTURE 4Nn nsfEN"thfS=
C THE hTaluS OF EACH aaSit STREAd (ISPC(ISTRell)) AND bETENHINING

| C TEST CONo1110N (Imuo).
{ C

COMMUN/ MAST /haS(3>,121,ISPC(4,39,lI),0CF(F3,7,81I

| /NUCS/NuC(23),AL(23),FMF(21),N[i(23,5)e

l e tuTNX/1W,lDette!X,IEelS,IL,Ib,1HelCL,IPO, TIC
] /nTIS/FSC(61,FS4(6)e

e /INPS/02(8,7,71
e /0LCC/DLC(7)
UINtNbluN EMP($1
OAIA EMP/.$e.75,.%,.5e,75/

C
C 'NtaLY INTRuDoCED ARRAY EMP.ARE THE volume EMPLACFHENT
C EFFICitNCILS.
C

15stSPC(N8PC,ISTN,51
16stSPC(N3PC,ISike61
17mISPC(NSPCeISTRe71
184tSPC(NSPC,ISTR,81
1981SPC(NSPC,gSTR,9)

l

_ _ _ _ _ _ _ _ - _ _



IF(ids.LI 133out
afsl.o

i I F (16.tu.d.iik.16.F O 31 A7se.80
C
C

CALL ttwutotelli1
C

IF(17.tu.t.od.!S.FQ.01 testa =t
C

F 0k 5stMP(It ) * t t .=.9e t r.)
IF(19.EN.51 A7sa7+ta.
45st.q
IF(IS.Lt.11 A5sto **(15=3)
a6st.o
IF(le.Gl.1) Anse.eetl=I6)
49st.o
15(19.GI.1) Aesta.e*(t=19)'

C

C ht*T StCTION CALCuiATES INTRuntW IMPACT 5 UNDEN t i r.w t C''hn ! T i nN3
T STs Fok sfAfus a531rN* TNT, utfloat=C (Lour 35) ANo SukseguENTLY E

C ELv =asTE 3Tdta" alLL HE CLASS!F tio as FITHE N 'aO f ACCEPTantg,
C WLGutaw, L AYEwto, fir not,
C

00 35 !ast,M
Gutta!Pu+IIC
IF (IC e tid. 31 Got t a IPH+500
GH IO (31.14,13.1a,15,3e,17,14) 33

11 aeCat.u
seast 0
a8CsA7 '

amasA7
t.H lu da

il neCso,utt
aeAsc.o
ABCap.012847
A8Asu.0
GO 10 20*

Il GDELs!Pu+5uu. -

a= Cat.o ,

anast.g i

46Csa7
Asasa7
GO IO 24

14 aeCou.t
Acaso.o
46CsAT/12uu.
Ahaso,p
GU IU 2a

15 seCso.edia
Asase.u
A8 Coo. cold *A7/1200
a5&sd.0
GO 10 da

le GDELsIPo+5uu. ,

adCat.u
acast u
e nf.s a ?
ASAs&F
GO 10 do

IF 46 Cap.l447/t.seF6

t

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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IF(LG.tu.u) a M C e a m t.s 0.1
aqCsJeul
agasp.o

! amasp.o
Gu lu du

19 GOLLalPO+ tono.
48Csaf
IF(IG.tu u) Aetsu. lea 7
antal,o
Anast.n
asasant

29 90 S t. INorsteNNUC
a l s ag et ut s at XM ( a L ( INUC l eGnt L ) *H a S ( 13 f we!NUC+4)
rte 25 late 7
a2sDCF(INuc,1,s)
H5spedbeatsasaea2eo.27
s2saleanCeaden.657
I F (NHE B I,LI).u ) f,0 IO 21
nienteancea5eFSC(tH)enCP(thuCele?)
sisu,d$eateaGaeabe>Sa(IklebrF(INUCele31
m sp.geu,2geateassea6*FMF(INUClenCF(Inuteleele

GO lu 22
#t elso.dbeateausesSattW)eDCF(!NHCe},31

N4so.5eo.dSeassanastaF(INotlanCFggNuC#1e#1
H i s a l e a 4C e > SC ( ! W ) eDCF ( ! Nut e l e 21.

#2 ol(83 ele 11s0Z(13,tet)+ht+n2
2% bl(!3 ele 21s0Z(13 ele?)+Bl+84+H5
su Guiet! Nut

4

SS Cuut! Nut
C

C ALL CONia1114NS ItSTED = NOa OETFWHINE daSit Status.
C

15st
IF(ISetW.1.aNo.Ib.EO.1) 15s2
IFCID.gu.2) Ila2
13usta
IF(18PC(N5PCeISikell).EG.u) Go 70 7's

40 00 50 ludGale7
uu 50 IWIMate2
IF(Olt!SeluMGelPTM).GT.0LC(10GG)) Gu to e0

Su CONIINut
Gu tu (Ste52eSte53e%3eSa 55,5eleile

51 15PCtNbPce181Hellist
IMUDat
IF (13u.t u.d) IMons2
whiukN

52 lis3
.

ku 10 4u
53 15so

GO 10 4o
Se ISPC(NSWCe!31Ne111e2

IFuuse
IF(139.L4.2) IMons5
wEtuRN s

55 13se
60 fu au

'

5e 18PC(h8PCe15TNettis3
IMUDui
WETUNN

ou Gu lu (olenze63e61.63,63,70,70),13

- _ _ _ _ _ _ _
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og IF(ILeEw,u)Gu 10 nl
1828
Go Tu eu e

et l>(IL.Eu.d)GO in el
(Se%
r.0 T u 4.e

ee l !>(IH.tu ulbd ID 7J
las7
uu 10 eo

70 ISPC(Nh*Ce!Sikettisu
nt f ukes
thD

C

C**ea*********aa..............e.......e.................................
C

eNNHC NOx tSPCeNetST)sunNuutthe aCCEvP(NSTN e

C
C Sunkdul!Nt ACCtap caLCULaftS THE taPubhht .No scr]nthf thPACf3
C FOd 7 PaiNaaT3 (4 FapDSUWL AND l ACCIDFNT) ahh 7 U b (. 4 2- S .
C

' COMMUN/6AuT/ BAS (3ae121,ISPC(4,3ae l l i e DC.F ( 2 3,7,8 )
e /NuCS/NOC(25)eaL(23)eFMF(/1)ewtf(#5,5)

/01Nx/!deln tc,Is iteISell.elbeIM ICL,IPo,ttr* e e

a /nIIS/F bC tele 8Sa(nlepwC(be71,wFC(ne31.1Tdtbe31,fPC(6e4),
NGF (he l), pup (he )),u f iM(e j e(,f PC (6) e IPh f b e ?) enktlfh)e

/ IMPS /dloa(168)eDia(7.7)eu?StierFe2)e

DIMthalOh EMP(5),F F 7(7) e SE F F(J) .Nn8 (la)
v la tPP/.5 75e.%e.5e.75/a

usta kFF/6.e,7.r/
uala ht*F/u.9en.}5/

C

C NE*LY INTNU00Ctn akWaYS aHovE ARE I
C LPF(d) Lahn USE VHLu*t EFFICIENCitS
C SEFF(2) e Lahn USE SuRFact' aNFA tFFTCIENCIES
C

vrueso.o
yfulen.o
VHulso.u
GNLCsIPu+I!C

,

L
C kHUSION igag Scatt ntPEDENT !)N COVEN USED AT DTSPUsat SI f t .
C

G[Hus!Po+2cou.
IF(IC.E4.2) Gt H Ds iPO+ )po d ,
IF(IC.EU.3) GE40sIpo+10oon.
IF(ID tu.7) GENOs!PO+1onou,
ud tu !stustewhiw
listEPC(NSPCe!SINell)
IF(11.tu llvTOPavlop+HaS(ISTWe3)e

IF(!!.EW l uN.11.F9.8)vf0Towini+Mab(ISTwelle

IF(It.Ed.1) vHufsvHUT+8a$(j$IW,j)
19 Co4t! Nut

C
C viuP 13 JUST kfGULAN nASit
C VTHI th WLGbLAN * L ATENEn a ASTF
G

C Ntal StCf!UN EST *HL ISHES ANEaL FaC f DNS FUN 4 trPnsukF _Paterav3
C

Fdash.746.SePOP(IW, 1341.83E+3 -

v uNs L MP ( I t ) * E F F ( I n j e SF,F F ( 10 )

_ _ _ _ _ - - _ _



Feasteu4t=3sPHPridep).gf0f/ vug
F W 481.15 t e s e Pop ( ! we5)el.Ch*3
Ftast.tStetapuP(IR,4)eWTUT/vuw

C
C LuuP eo 13 MatN LonP poH tsPaSu.g inw ttsa

C

bu ao talksteNSTw
also.d5
litalsPC(N5PCeISTWeII)
AF(Ill.tu.u) GO TO 40
15sI6PctN3PC.131Re5)
A$st.u
IF(IS.Lf.33 A$sto.ee(I5=3)
19 s t 3 PC ( ** 3PC e I S14. 91
agst.a

IF(19.GI.1) Aus10.ne(1=19)
18sl8pC(N3PCel3fRen)
IF(NDa(ISIW1.G1.11 test
IF(lu.tu.l.ANo ts.LQ.1) Also.ot2/o.
IF ( I l l .F u. 2.tik .10. E Q.2) Alsaleo.pl
IF (Il t .t u. 3 3 als1.2F*S/4
aist MP(It l ebtFF ilo) .H a S(ISik e l)/V fhP
43sa2eWIuP/tvio1+vnr171
1F(Itt.f.T.1) a d s .n . o
IF(lu.EW.2.a* .Its.ut.21 A25&I
u0 !s !.uCateNNHC
a sFxM(t.NtCeAL(INotils
ATatRM(GtWOeAL(INut))
aeseA3(Is1W,Inoc+4)
IF(hntSt.tu.u) Gu 10 15
elsFMaealea3easeA9ea5
B2sFLAea2 47eae
su lu du

15 uteFNasaleA3easeA5
s2sFtaea2eA7eas

du alsFkanaleA3eA6easea9
desFE=nadeafean
ou 25 toWGale?
02A(IoHGet)sola(!hWGel)+9teDCF(INHCe!HkGee)
Ul4(luMGe2)solattowGe2)+B2eDCF(!huCelukG,8)
ulA(!uMGe31402A(10NGe3)+83e0CF(INd(eIUkG,I)
clattuwGeelsurattowGeg),ggenCF(IroceluWGe7) "

25 CONTINut
i 30 CuNI! Nut

4u cust! Nut
C

v3 Coo.u
vFNeo.o

C

C Loup 89 IS Ma!N LuoP OF aCClotNT 1" PACTS
C

00 so IsiwalehsTR
15s!SPCt4SPCel5fwell)

! IF(13.Ew.p.ON.I).EW.31 GH 10 ou
les!SPC(NSPCeI51Neel
!$313PC(NSPCe!81Re51
16stSPC(N5PCe!STHe6)
19s!3PC(NSPCel3fke91
a5sHA3(Ib1He31
IF(19.GT.9) Gli 70 da

,

_ _ _ _ _ _ . _ _ . - _ _ . _ - _ _ _



. . . . -

sp(AS.gia,n o) Go to en
F A F aivait t w,13 eu,1
6ASaleuttw,2)
Aost.o
I F ( I S . t id . 3 ) A n s t . ..
IF(IS.L1.1.4N0.10.t0,1) Anan.1
IF(lo taa.2.uw.16 F4.31 A6su.ot
IF(lo tu.8) Aban. owl
FAssFAS.Ao
IF(18.LI.3) FAFsFAFe(20 ee(Ja.31)
17(!$.64.l.ALO.!4.h>.3) F AF so.it

C O!3flucutSH eithEtN SjNGLE CONTAIPtw Aan FIRF ACr Inf e'is
C

VPNsVFweaS
WSCsV3C+A5
00 79 16ucateNhut
AlbstASenAS(!$1W,1NHC+4)*AS
AjFsFAFeHAS(ISIwe1NUCe4)eAS
uu Fu ItihGet ,7
OZS(13fw,!0dG,11sDZ9(ISTHeIOHG,1),AIS DCF(INUCeTOWGe11/A5
ut3(13fwelukGe21sn25(ISTReIONG,2).Al>eD(F(INUC,IOuG,st/Ag
u Z a t luw';,5) sola f IowG e 5 ) + 4 t S e DC F (I NuC e lh> G e l l

su u2AtluwG,elsotA(gowGen)+A1F*0CF(fubCeIbkG,5)
au Cool!Not

C

C LOOP vu CALCULATES AvENAGLQ ACCthkNI
C

po eu IowGat,7
uZAtluwG,7)s(pZA(104G,5)+oZA(IHkGe6))/(VSC+VFH)
IF(v3C.61 u.) nZAggnWGe51sD2A(10wGeg)/VSC
IF(VFw.GI.O.) DZat!DRGe6)sD2&(!UHG,63/VFN

90 C D.'4 T ! N UL
htiukN
LND

C

Ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
C

Sunwou11NE TRANSP(1tMP,NSIWeNSPCI
C
C Sunhoul!NE TWANSp nETENMINES THF THANSPONTATION SCHt"E F04 Al l
C *ASTt SINEAMS MASLn 04 THE PACMAGING INntX OF THF SPFCTNUM FILES
C AND IHL CONCENTRaff0*85 UF THE thh!V!0DAL SikE AFS. Ul i!M A IF WF SUL T
C IS THt ]NANSPURT4!nN INPACTS (TiaP)
C

COMMUN/NAST/dAS(36,12),13pC(8,3e,tt)
e tulNx/IW,10,IC,1Xe!L

C
utetNu]ON PCAN(6,5),PPAM(n,6), MON (IM),TVM(2 elm).TCST(2,3),

t e RDZ(2,3),inZ(2e2),PMV(5), mat (16)eh!ST(61,STPS(6),
e CASm(6),DuM1(3),DUH2(3),Dua5(3,3)eTIMP(4),fv0L(S,1)

|
DAIA PC A N/1. , . B e . 4 e .2 . l e o. e u. e . 2, .5 s .6 e .5, .2 e o . , n. , , t e .2, . 4, . d /
DAIA PPAm/u ,.23,5en.,1,,n.e.nn .uds seo,. 60s.h9. 975e.2el.ee e

3eu.e.15,n.eu ,.8en.e.5,2eu. 16eseo.. 5,1. o.,e

e 3.,1.e2.eaal ,1,/
DATA muN/tlo3niseiIoan7eetil6 tune 13 7ploo,14111 on =l'in t l oo,e

2103 ton,2216096e.22u6uon 237noaMo.2314nste.250ao.itee e

e=/548 tun -33G6nsle=55ulo49,=3497taue=15o11on/e 2au21co e

OAIA IVm/7po.,2ac.,74.,12u.eln. 24.e6.e24.,136.,165.e 12no.,1440.,
390.,360.,26.,39.e2So.,300.,lo e24.eM6.e175.,2ap.,312.,a

,

i



e sun.e729.e82nu.elaeu.edoo.e3ti,etua.e72u.enen.e7/a.e
e ISup.etM0p./
OAla 8C31/l.09e'.2$el.47el.14el.17el.dd/
uaTA wDt/Soo.,7Ep.,12nu ,lMoo.,22nu.,2200 /
9ATA ful/1.et*2 2.ur=2e2.e2./
DATA PmW/3.e2Se 453e.20#eleelhoG.Mld/
OAIA Eal/leage2 3/
OATA DIbf/3uo.sedn. 6po elpuv.,2,40u,/
uATA 31PS/2*l.e2.e3.e2*l./
DATA CA3*/2.e3.e%.ea.e283./

C

C THt AHoVt ANWAYS AND MATw!CES Aht I
C PCAW(eeJ) : Cu=TAIks e nTsturnuTIONS OF 3 rapt TvPt s
C PPAm(He6) : CONTAIr.3 a utsto]HuiIONS OF 5 PArminG
C CONTAINFNse ann A PostigungNG INhEX
C nON(in) : wo TvPLE Inbra wnICH nt5 CHINES THE
C ParmING CAPANILITitS FOR 3 CAkr fYpps

.

C ann % CONTAINt4S
C IYM(del 8) I fl*E IN M!nufts row uNtoangNG nF wa$fE
C CoeRESpoNDING To la WALLES OF kuN
C IC3ftdeal 1 THANSPH4TATION Cubi (Al PtW Hil E
C WDitteAl I NOSE pew nouw op LONIACI TIME wtfH =Asit
C IDt(dell e Oust PEN MILE FWO" I"ANSPdkTAfid" A '' 9 LuhP
C Su" PAWA*ETEMS
C PRV(S) 1 VOL U"E C AP ACI T Y FHM S CONTA]N[R$
C *altib) INnEX fu kELATE TNAN$phWT VEH!rLE OVFH=
C =E1GHT STATUS fu LACH OF MON ! *'O T C t 3
C DI3T(0) e iPAVEL DISTANCE to 0!sPr;S AL 3r TE I4 '

C VARInus utGlous
C 3TPS(6) 1 STATE IH5PPCTION STOPS TO HE E3PFCito IN
C T riF VANIOUS WEGgnN3
C CAsn(e) : NuPHER OF Dav8 A CAS4 =0uLD HE NFQOldEp IN
C THF REGIONS
C

CALL tEwu(TIMPe6)
CALL ZEWu(TvuLel51

C

C LUUP 160 0131Rl8UTF5 TME =ASTE 1410 TMNfE CAWF TYPEg Amp AMObG
C FIVL PACn!NG CONTAINERS .
C

su 16u IPAmale8
Nuno

C
CALL t[NO(DUM|,5)

C

C LuuP 7u DISTWIPuttS aASTE annNG CANE TYPES,

i C

| 00 70 131ksteN31R
IF(ISPC(NSPCetSTRett).EU u) Go 10 fu

, 12s1AB3(ISPC(NSPCe!ATRel))
l llal2/td

.

IF(ll Nte! PAR) GO TH 79e

13s!2*Ileto
AtsuA5(ISINe2a)

C

C Il e PAcaAGING INDEX 13 s CAHE TYPE INDEX
C
C THE FOLLOaING SECTTUN DETERNINES I4 INDEX FOR CAWF TYPE=

C h!3TwinulIUN * MASED UN UNuECAYED TOTAL ACTIVJTY OF STHEAM,
C

_ _ _ _ _ _ _ - _ _ _ _ - _
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a2 H 4 8 ( I b i d e s ) a t o.a.
IF(13.E6.2) A2sbaS(ISidealsto,
asal
IF (13.Gl .2) GO 10 en
15saLUGlu(A2)
IF(IS.Lt. 21 GO 10 3n
IF(A2.LI.I.1 Test
IF(a?.Gt.1.) gesig+p
IF (Is.G1.h) lush
Gu 10 bd

lo IF(a?.LI.l.3 !ast
IFla?.Gt.t.) lastge7 '

LF(le.G1.u) !=sa
Go th gu

i

49 last).2
Se ou eu latea
no uual(I)spual(3)+PCastle 11aal
79 CON 11 Nut

C
C DuMI CONIAINS maSf6 volu"E In tach OF 1 CAkt TYPFS
C

J F (Nx.t u.u) Gu in 160
assoumt(11+nu"1821+uual(31
32sewan(Ipanen),o.1

C '

C Luue no DISik! Mule.9 4 Sit AMONG tbmTAINtHS
C

90 ou Ist,3
; llst.

Mu uuM2(1)appagggpan,37,ttla41
C

C oun2 CONTAINS *ASTF WOLu"E IN EACH OF THE 3 CONTaf"t9s s

C CuaStutato IN THE FDL(0p!NG LOOPS,
C

CALL ltM0(DuMsee),

C
C LuuP l$U DLIERMthis PACM AGING SiwATEGv FON 3 CakF TYPES Ann
C 3 LOHfalNEN8 CONSIDE4E0 FhR TMIS LuDP OF IPAW. NFSULTS ANE
C PLACEu IN ouM3
C

00 130 Jel,3
90 12e Ist,3
IF(DuM1(J3.LE.c.0) GO TO 13o
IF(ouM2(I'.LE.e.01 GO TU 12o
IF(DuMl(J)*0um2(g))spelno.Ilo -

99 nuM3(I,J)anuMt(J)
uuM2(13 suum 2(I).ount(.1)
uuMl(J)s.t.o
Go f u t ip

too OUM3(!,JiaouMl(J)
OuM2(!) set.n
DOMl(J)s t.a
Gu 10 tju

110 DtiM3(I,J)sDUM2(!)
n0M1(J)sDuMl(J).puM7(I)

j uuM2(Ilsel,a
120 CbN11Nist
lik CowlINut

00 154 Islea
!!s!*l

a



..

bfl 150 Jste3
i l$b IvHL(lielleJICTWOL(12+11sJ)900HlffeJ)

Ito Cuml1 Nut
C
C TVOL CoNIAINS flifAl *ASTE WOLH"t HISikleutto p nW 3 CANF T YpF M
C AND 5 CONTAINEds Fe# ALL ma3it SihEA43
C
C LOOP 240 CALCutAtts THE T H ANSPou r A t t or. I" PACTS Fwil" THE
C IvoL DibiktnulthN.
C RE3 ULT 3 Akt Plattu IN TI*P AwwAv, awF we i
C flap (I) a noLLAwa
C !!*W(2) e ENikGY USE
C llaP(3) s TwANSPORiatinN liccupAltflaAL 006E
C IIMP(4) e IN Ahspfluf alla Pflput. A T!alN OHSE

C T!"P(b) s DISPtisal Sitt UCC up a l lar4 AL DOSF ( D"L D A n t hr.)
C limPfet a TwAuspoNTAi!HN DCCisp Allus AL DOSE (L O A D I r.r. )
C

, bu #4a InuNateth
l i s a tire ( t h 4N )
hast

FwCal.o
C

C IF nu'. INntz 15 Atr.Af!VE THEN WETUMN TNIP IS NF CF SS ANY.
C

IFCII.Gt.nl Go to 210
als.!g
Nsed

d i t. 15stg/tucoca
32st3/tu
lisI3 1delo
15stl.13etonous
lists /tuou
14s15 1361000

C

C IN sLC110N Anuvt, WON IS b40mtN inP INT.
C !! e PALnAGE IVPE Il a Nil . OF PACMAGES THIS Sotp* TNT
C 12 s CAWL ITPL 14 s PCf. OF =ASIE SENT THIS SHIP =ENT
C

IFC(Id.LWell.Ok.(f2.EW.2.4hD.NA.FQ.213 FNCso.1
FWSale/len.
Alsivut(!),12)eFHS
I F ( A 1.L I . t .t .t.6 ) f.0 TO 240
RSHPsat/(13ePEvt! ))+1.0
A2sESHPen1ST(Ik)

' alsA2*HK
,

ilmp(disilmP(2)+Al/h.
C
C IN AHuvL t.UUATION 6 NEPHESFNTS MPG FutL CONSu"pTION.
C

ftHP(41sIIMPta)+(A2*TnZ(1,1)+x3HPe10Z(1,2)eSTPSf!W))*FMC
llMP(31sTIMM(3)+(A2einZ(2,11+mSwpe10Z(2e21eSipSitallerwc
NCs1
IF(DISI(!W).GT aon.ANO,0jST(1d).tT.tuuo.) NCa2
1F(u!ST(th) Lt.cou.) NCol
IIMv(tisilmP(I)*aleTCST(reseNC)*t tS

C

C IN htul bECTIDN CARK NENTAL FfE AND HvtNnFIGHT FFE Aonto, IF
G APPLICABLE.
C '

IF(NX.EW.13 GO 10 220

- _ _ - _ _ . _ _ - -



- ._ -

Ilm?(t)ollMP(t)es$np*CA5x(1w)*/So,
IFl**I(18DNiaGT 's)f f ap(t )si gns( t ) e aten.70ecu,eSTPS(T w)e

g/6 okAxcal/Pavtttlet,9
%ss/
17(16.t4.l.uw It po.e) Nxst
tkCat.o
l e t l t .L'd. 5) f= Cat.o
A ts e P a n e t .t = 3 /ee' .
IIMF(S)stl*P(5)eApeff"(NxeluhN)ewnt(Nas12)eFWC
IIMw(o}silmP(eleapervm(2eikH4)eun/tde[2)

dub LDulIP ut
Just pudmA1(IP eivot e3 Flu.2)
Juel POWnel(IPeeflaPS nettu.d)

METURN
thD

C

Leeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeese t

C
bubwuuf!NL ECON (NSikedleWJeCOSTeNna,N8PC)

C

C sunwoultaE LCON r al C" Lait s int nibPOSAL IMPACTS R ASE n t AWGF L Y
C HN Tat INPulto vaLogs pod THE ot SFUS AL TFCwNutoGV inn!Cys.
C IHL atsul15 UF THis wouTINE AWE FLACEO IN ARWar roste -atWF :
C Cu3ftl) e PHt.OP AND UPt W A f fish AL COSI
C Cu5f(2) a l'CCOPAI!HNAL (,d3E
C Cost (3) a ENEWGY ust
C CusT(#1 s t atm uME
C CUST(5) e Total P0sf hPENafinNat Cost
C Cos1(6) e rost FHW CLusuwE PpNino
C COM1(7) e Cost FOR ONSERvaitowaL PE=10n
| CUST(8) a CH51 FHR INSiltufinNat CONtant
C

CuMmuN/oA3f/NA3(36,32)el3PCle 3nell)e

/DTNX/!WeIDegre!NelE,15e!LeIbelHelCLelPHef!Ce

e /vul/vNEGeVL&veVHui
DINEN3ID4 E*P(5)eFFF(7)e3EFF(2),AmuLT(2)eCUNT(0)efCons(3 ele

laA(2),CD5f(4)e40*(36)e

uala LHP/ 5 75s.%,.5e.75/
beIA EFF/e.e 7.0/e

OATA st 8 F /0.9e o.35/
OATA AmuLf/to.36,t.56/
OAla CONT / lou 7.e367.e567.eo.eleM.eloof./
OATA ICuNs/Feo, t ene1,n,leele 'e n /
UAIA IMA//ea/
DAIA 110/20/
DAIA F /.Ol5/

C
C ANWAYS htaLY INTuupuCED ABOVf Akt I
C Amutf(7) : C Apg t At Ahn UPEdAT!Hm3 Cusf (6) =UtTIPLt6W5
C CON 1(c) I CohIIGFNCY ChSIS FON SH]L PEpaEARItITY
C CohnfTIONS
C CD81t#1 8 CONTAINS WEsutTANT InPACis UF LANn USEE
C ENtHGV USEE ouSLSe Aab noLLARS
C

LALL ZEkH( O$les)
C

v5fasse.o
vDNbsQ,0
oCONs4.0
Ou b ISTWateNSTW



lit #IEWL(NSPC,1Sipett)
12albdC(N5PC,15tH,h1
listCONu(33tg)
lus'.ustysta3

IF(lu.G1.l) 12st
IF(Ill.tk.p.0d.Itt.Fu.31 GO f u %
IFfiteht.53 GO fu a
1F(I2.Eu.t.uk.II.F4.03 Gil 10 e'
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C

to ou 49 JNutateNhuC ,

AlsageFotsetaM(aL(INUCleGOEL)
un av Isley

'
a2sDC P (int'C e l e h)
n%su.dbeatea8aea2eu.27
p2sateaeCeAdeo.oS7

,

I F ( NetE 31. t u. 9 ) Gu 1H 25
nisale44CoAS*FSC(IR1eDCF(INUCeledt
e3sn.d5.aleApaeAS.FSA(IR)eDCFCINHCele31
paso b e".2be A l e A 4a e86 FMF( thucleoCF (INute lee)
60 lu 15

gg nisate44CeFSC(!kleDCF(INUCele2)
H3so.d$natea4AeF34(IN)e0CF(INOCele3)
ueso.S eu.d5 A l eana nCF (!NUC e le 4)eFMF (IN"C )

Ab Js(13*t)*2
A2 sal +6d
assu3+eu+N5
IF(A2.ht.o.30MY(INuc,1,J+13sDLC(ll/a2
IF ( A3.NL.h. )UM Y t !NL'C e l e J+21 snLC ( T )/ A3

C
C DPY CHNTAINS C('NCtNTNAi!ON3 F04 2 INIWUuth PATwaAYS
C (J+l) I CukSTNUrTidN
C (J 2) AGM) CULTURE
C

Su Cuh(Inut
40 CONilNut
bu CONIINUE

NEIUhh
LND

C

Ceeeeeeeeeeeeeeeee .....eeeeeeeeeeeeeeeeen ...eeeeeeeeeen... eeeeeeeeee.
C

$UHNUUitht AjwV(13PCeNNUC)
C
C THIS wout!NE PERFO9MS Fu'*C f!ONS SIMIL AW IU SUBROHilNF
C RINVe ONLY Nun FnN THE ACCIDENT SCthAwf03
C

COMMuN/nasf/nCF(23efeM)
/NiiCS/NUC(21) . AL(231e FNF(d3)e Nf I(23e 5)

e

/DINX/!NeID, Ice!XeIFe13e!LeIGe!MelCLetPnefit*

/hflS/FSC(bleF5A(ele PdCthe2)e4FC(6,ile TIN (be lie fPC(s llee
e

RGF(6e3)e#UPf6ejlepITH(elenTPC(6),TPHfhe21e.NEffele
r

. / IMPS /DMYt21eMeb)
O ! M t h u lu'4 tap (3),FFF(2)e3EFF(21enLCla(7)enLCE a(7) e 0L C AC(7 3,

e ISPC(tl)
DAla EMP/ 5e.75e.5/e



. .

_. _ _ . _ _ _ , _ _ - _ _ _ _ _ _ _ - - _ - - . _ - - _ _ _ . _ _ _ _ _
-

tFF/b.#eist/se

e SteF/u.9 eve 35/.
a UL Ct allell ne/o
e *>LC t a / 7 e s . / s

DLCAC/7egno./a

C
C THe Anuvt akWAYS akEl
C tMP(S) e vuttlat L*Plattridt LPFicitNCit5
C tFF(7) : L ANo USE voludE tFF ICIF NC IES
C SEFF(2) : tAhn USE SUHFAct akta t>F ICithCIF $
C DLCEati) I DOSE LIMITING CWITFN!A FDW LWilSID's A Id Pafw
C DLCEa(7) e Dust LIMITILG CWittHIA tor FWH31oN aait R Paid
C DLCAL(7) : niist LtHITING CWITFN}& pdN CON {ggNpp gfg[pgNT
C 15PCtll) SPFC RHN INDICES Pa35to FWHM Ma!N PWar, RAMT

C
Gwits!PueIIC
GtkustPO+7uou.
I F (IC .t u.2 ) LL Nos !Pu+ 3'a u o.
IF(IC.tu.5)GtWustPH+1cono.
AREAsl.Mk36tMP(IE)/4.0

C shtaats.etMP(It)/4.n
C a k E a s t . e t a P ( I t l e te . J 12
C ahtAndos etMP(Itled.012
C a kt as o.2 et.MP(It )

' ' C+

C FEx1 SLC11oN L5f ant 15His AWE AL F ACIllWs FOW 4 E gP03ItkF PATHWAYS
C

FNA35.ltt=$ePOP(IWe1)*AWEa
vukat F F ( Iol e l F.=e
PLAso.69t-eePoettwe71/WuR
FWast.15t.gePopfya,3)nagga
Ftastel5L-4*PHP(IRei)/VuR
15s!SPC(%)
Abel.u
IF(15.Li.11 A5sto.**(15=3)
19sl3PC(4)
A9sl.o
IF(19.GI.11 A9 sin eetl=19).

C

C Luul' 2p 13 MAIN LunP FtJd ExPOSURL CONCENTRaf!ON CALCOLAllOAS
C

UH 2 8, INuCat,NNUC
46st AM(f.Mt C o AL(INUC))
47staM(GLWueal(jNQC))
uu to tuNr.ste?
FleskaaseeDCF(!hutef0RGe8)*A5eA9
F 2s> t a e a7eDCF (thut e !OwGe o)
F3sFhwenee45enCF(TNUCe10WGe7)
64sflasA7eDCF(!AuC,10WGe7)
IF(Fl.Nieu.) DMY(INuC e IORGs t )s0LCF A(10WG) /F 1
IF(F).kE.u.) DMY(INHCeIURGellsDLCF"(IdkG)/F5
IF(F2.NE.u.) DHv(INutelp4Ge?)sDLCFACIOWG)/F2
IF(F4.ht.b.) DHV(INUC,IORGe41sDLCE*(!OkG)/F4

to CuHi! Nut
29 C0411 nut

C

C NExi StCiluN SETS UP PANaHETENs Fud Ft4F(Far) ann SI~GLE
C CO*T&!NtN(FAS) ArCTDENTS.
C

FAFsTPuttw,tlen te

1



>A321PHijhed)
lealbvCte)
5%215PCIS)
lesISPC(o)
19sI5pC(91
A6st,a
1F(15.t4.5) Ahst.o
IF(15.L1.5.AND.T6.EO.8) Ansdel
I F ( 16.k.J. t.ok.16.e ta. 3 ) A6su.us
IF(lo tu.4) A 6 s a . o .i t
FASsPASeA6
IF(le.Lf.1) FAFEFAFe(20,ee(14=3))
A 9 s t . s-

IF(19.bl.9) A9so.3
IF (18.6 W.1. AND.14.NF . 31 F AF so.

C
C LtHW 7o 18 c' A l b LunP FOk ACCIDENT CoactNTRATin" ratCtiLATIONS
C

00 74 luoCateNNut
00 Fd !ONGale7
essa 9eFageDCP(Ikute104 Gel)
A2se9e6AteDCF(INUCe104G,1)
IF(A1.ht.o.) nM Y ( I NilC e JORG e $) sOLC A C (] DMt;) / A ]
[F(A2.ht n.) UNT(INDCe!ORGe6)shLraC(lifwG)/AR

70 CON 11 hut
ktfuMN
LND

C

Caeneseen.. eeeeeeeeeeeeeeeeeeeeeeeeee .eeeeeeeeeeeeeeeeeeeeeeeeeeeeeese
C

SUHNouf3=t Etv0(A,N)
OINtN81HN A(N)
DU lu IsleN

IQ A(Ilah.
NEtuNN
tND

C

Ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee......seeeeeeeeeeeeeeeeeeee.
C

FUNCTith E xH( A))
A2sv.o
IF(Al.Lt.23u.)A2stxP(=A1)
EMMsAd
MtIURN
LND

C

Ca*eae**e*en..............e eeeeeeeeeeeeee.........ee.........eeeeeeense
C

SUBNUUl!NL MIN (den)
til Mt N 3101 D(23eBe14)eN(7)

-

DU iu Isle 25
'

00 to Wal,N
00 S Jale7
a (J 3 st)(l e J en)
IF(A(J).tu.o.) a(J)st.E+99

5 CON 11 Nut
u(leden)s& MIN 3(x(t),x(2)ex(3),X(alea(%),x(6),X(73)

10 CUN11NUE
kEtuRN
LND

i

- - _ _ _ - - - _ _ _ _



Phot.H A 1 INyt wse(I*PHT e uuT ou s , I A.ar I e 1896 asuuTPuf e t aprss te Pi>T 1

C

Ceeeeeeeeeeeeeseeeeeese eeeesseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeese
C 1HIb 13 1"t INvFWh> Gwouenaattw ruot e 11 Finns tenivrnoet INVERSW

e

C Nuc.L t ot Lua.CtN T Ra l t u"5 NE C * Ssaa v le s *t at a nust ( IMIT A T iu.s
e

G ut F lot o hY NkC AAD A%5 tG' tu HY AW"Av DLC Fuk r.unnem 4 Tow
e

e
C Mlhp41 tun e

C IAFil cuNTAINS NhTw(Nuasgw us stwtAnste NNot(Nonata cF e

C NoCLInts). FICWP(ifwP FAClud3), OCF naid!CFSe ann f"E e

*

C Dil$ AND NuCS hLufMSe e
C 1APEa CONia!Ns PwuGwAM oufput e

J 1AFL5 13 u3tn 10 INPuf ItTLLS, ANO 149C ANo ISPC VatDESe e

C*eeeeeeeeeeeeeeeeeeeeeeeeeeesee. ...... . ..........eeeeeeeeeeeeeeese
C

COMbun/HA31/DCF(23,7eAleFICWP(7)
/ Nots /NoC(23)eAL(#31 FHF(#3) edit (23,5)e

* /DINk/IdDC(121
/nT IS/F SC f 6),5 3&(6),PMC(oedleuFC(n,3), TIM (o,5),fPC(n,llee

PGF(te31ePOP(n 3)entfa(0),nTPC(hieTPuf6e21eNWETfn1a

/!MPS/UMY(23 emes)e

C
C runt UF tnt "AINICf3 ANu Awways AHuvE Akt E X Pt A I'.En IN Tastf peld
C DINE HLuCh CONT A I*.S THE tal SPilS al IkCHSHLuGY inn!cES (INPC)
C OMv(d),o,S) aILL CliNT AIN Int Coutt NTw ai tieus uMT A INE n F=ti"
C SVHWuul1Nt GINv e

C '

OIMthsluN Nuit (?) .ukG AN f 8 3 e DE S t il e LI"( 3 3eCP(31eISPC(lll
(> A I A uwuAN/luH hunY elon h:lNt stuw LivFW e

e tus Tsywnto , tow mIONtv etoh LUNG , e

e 19H Gl =l LI etuH MINIMUM /
DATA Ot3/luH INT- tLL etuH oilisa at LL e t .in POP. t e L /
OAIA L1H/eN ACTUAL esH LaatR enw HIGdtw /
DAIA LP/leueu Se4 U/e e

QAIA Ald46/ leu $t*U4/ ,

C
C 176 Asuvt ANWAT3 ARE 3
C NufE(d) : NtAntN LAMEL FUw output 10ENTIFicaTtu*
C uwGAN(e) : DF3CRIP1 gun OF 7 1HGAN5 AND A MINtrua CutudN
C uta(s) ntSCRIP110N OF 5 GWouqu=AitW PATHAAv3
C LIM (5) 8 DESPHIPTION OF 5 ktiARn4 TION Lt vet 3
C CP(33 : MULTIPLItd USED IN "00fFTING WtTARDAttuN LE VF t.
C 169C(11) : SPECTWuN It4 DICT 3 WLAD IN THRu INPUT
C

NEaIhn I
C

CALL NLAnIN(NNUC)
C
C int Ntsi #tC110N CDNPufES THE "EMAINING RETAup4 TION CutFFIC1t%f3
C

00 20 I NuC e t , NNtic

A2ndtf(INuCed)
Ata(At/wt:(INUC,1))een 33ae

htf(INucesisAdeal
atf(INuce3)s42/At

to htf(INuC 21skt1(INuc,13eAl
C
C IHt Ntsi SECTION klans THE input v4Luts ANp T3fLF3
C Fkum INPuf
C

alAD(Sello) INLP



00 )$d !Wist IRF P
NEAD(5,929) Nuff
atAo(4,13n) ( I k r C ( J ) , .f s l e s2)
alA0(5,len) (!$PffJ),Jae,9)

100 Film"AI(!2)
Itu FOWe*Af(dalg)
150 EllWMal(wid,13,12e14)
led Fudh A f gel?)

C

adI1L (4,le ol) NOTF
aWIlt(4,tulu) tuet
=N!!L(4,192d)(ISPC(.fleJsse#1

C

C LuuP 3% FINob THF r.kouNn a A T E W C07Lthi- A IION$ F e*w f arH 8'F
C THg $ WLIAWhai}HH CHFFFIC!tNf3 susNineitwt GINv 15 H f II. flt r-
C Fuw Must tiF INE CALCULATIONS, OAHl,Hith IN=GWomfM IS at SO
C CONSIntMtu.
C

00 35 (MttsteS
-WIttte,loce) IWtl

C

CALL ttwutDMY,92nl

CALL GINV(ISPCe*NhteIWET)
CALL MIN (bMv 3)e

C

DH 3U Kale 3
alsDMv(17,A,n)
adsbMf(22,Bemleatgl7}/AL(22)
IF(at.Gl.a2) uMy(gJ,g,()3ap
Als0MY(liesen)
A2suMY(23,6,KlaaL2an/AL(23)
IF(al.GT.42) OMY(17,b,K)ma2
AlanHYt20enen)
ad=0MT(ta, Men)eaL(2a)/AL(le)

-

IFlat.Gl.a2) DMvt#6,3,nisA2
*NIIt(seing2) Ot S t a ), (OwGa N (J ), .Js l e s )
*N I I L ( s e l a.u } ) ( NUC ( ) ) , (QM Y (] , J , k ) , J s t , M ) e ] s g , NNU()

$0 CONI! Nut
SS CONI!=ot
40 INajMOC(l)

s. W s tew t i ( I k )
C
C LOUP hJ FINDS THE GNOUNDwAftW CONChidThATIONS FDR TMF

- C kEIANoa110N CufFFICIENT 45 }MPL}{ls NY INE IR IP'0F A OFl C 1Mt INnC VALutS, THIS LOOP a!LL VANY THE PtWCOIAT]no
C VAtut unlalNLn FuoM HAv!NG WEAN IN HY HALVING ann
C puubLING THt VALot,

[ C

j 90 no mNal,3
| AlapMvt7,sen)

A2sDMVC22,seh)*aL(173/AL(22)
IF(Al.Gl.a28 nMf(17eA,4)s42
alsDMv(17,8,5)
A2s0Mv(2}es,4)eALien/AL(23)
IFCAleGT.A2) HMV(17,8,5)3A2
AlsoMv(20.6,4)

A2snattleesenleaL(2n)/AL(IM)
IF(A1.Gl.A2) DHvt20 s,K)sA2
ahllL(4,luu5) LIMikN),

1 C

_ - - - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _
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CALL ZEwd(DMYetio)
C

PhC(!wellsPdCt1NelleCptan)
wwrt1=,23ePwC(IWei)*Cv(ahl

C
CALL GINvt1SPC,kNUCe4d)
CALL MIN (bdv 51e

C
uO Su est )
aw!Itteelhot) DES (mie(owr.aN(J) Jslen)
asilt(e tool)(4uctlie(D"Y(leJealeJst *1,Isl Nuuri

Su LOHl! Nut
a0 LONI!NUL

iso LHwilNut
lust FUNMAltlHl/ds,2Ala)
luu2 FOWHAI(//2XpA9,7x,Matu)
1995 >UNFAl(IP,22,AleeNLlu.2)
IVJg FON>Al(//7XeeWETANDATIUn CutFF. se171
luo% FOWrAl(//tX,A7ee PF Wrut. A T ION valute)
l4lu FON"A8(/dzeeDI5Pilsat T E C HNilLilG Y INDICLs*/2X,

e tu se,12/23,e elW see!?,e 10 se,[de* ]C se,12e
e a l t~ se,17,e IS se,12,. IL se,12,e In se,12/dze

e .!M seelde. ICLase!/,e ! Pose,12,* 11 Case 141
1949 FuWMAlt/2seeaASTE FhW" htHAW10W INDICE8e/2Xe

a e> LAM se,f2,e otSp se,Id/2s,
* * LEACH see!2,e CHL" seelp/2x,

e e5fARI ses]2,e ACCES se,IP)

StuY '
kNU

C
Ceme eene eee ..... e .....eeeene e....eeeeeesenene**eeeeee....eeeeee.*
C

bubMUHl!NE WLADIN(NNUC)
C
C INIb woullht HEAn5 IN VALuts in fee CoeMuN tlLucas nFF
L OF TAPt I,

C
COM"UN/n AST /DCF f 7 5,7.8),F ICNP(71

/nuCS/NoC(25)eAL(231eFwF(231eWtf(23eb)e
/p113/>3C(6),F54(h),PNC(ee71euFCte,31,TTMf6,31eTPCta,11,*

NGF(6,31,PUPtn,11,0TimtaleulPC(e),1Pnth,21,NWET(n)e

wt&ottelul)NSTW,NuureFICRP
nu du Ist,N=UC
Nt an(1,l p?)NUC (! ), AL t !),F "F (!), dt f (1, l l,Wt f (I,41
ou to usles
atAuffelue)(DCF(1.J,41,Jal,71

10 CUNI!AUL
20 Coni 1NUL

u0 so Ist,6
wtAD(le103)>5C(11eFSA(I),(PWC(leJ1eJsle2)etGFC(f,J1eJsle31e

( f iM(le J1,.Isl e 3) e ( T PC ( f e J1 e Ja l e 3),*
(hGF(leJ1eJulell,(podtteJ),Jst,31,NWFI({1,e

O T T H t !), n f PC ([), (Ipal( g ,J ), Ja l e 2 )e

ao CoulINut
Idl FUWaal(#15e7FS 7)
102 FuNmal(Ales,4ttu,31
lu3 FUNMal(lux,7 tit!,3/lqX,6 tid,3/lud,nlle,3,{$/luz,g[Ig,g)
104 POMPA1(los,7tlu 31

wtiukN
tko



C

Caneemeesseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee. ease
C

butt a4ul I 4t t. I N v ( I S Pr , tiNuC euI1
C

C THIS SunWou11At C o*> t a l e.5 Tat (at ruta :I.in op tur

C CO*Chalwallows. 11 IS SI*It ad I.: I"E S'Nwnu f f e., s
C alNV ANU WINV IN THE I P' V F 4 31 t?ie t .
C

Cue uN/eabt/t>CF(21e?,M)
e /Au(3/Nuc(23),4L(231,Fmptd31,wtf(23e5)
e /plNN/[hein,IC,1X,IE,ISelle!G,IH,1CL,IPOefit

/ofl3/F5C(n),tSa(h),PWC(h,21,4FC(n,3),TTate 31,TPcto,ll,e

MLF(e,5),P0pte,1),uffmfe),nTWCte),TPn(6,21,9attfn1e

e /INPS/ phyt?3,M,5)
nIttNhluN ENP(31.;sF(2),StFF(d),ne_C(7,31,ISPC(It)
palA kHP/.$e.75. 5/
0414 LF6te,e,7.c/
DATA bt>>/p.9 o.3%/t

UAIA OLC/te5vo.,15an.,3uco.,3el%on.,3*25.,7$.,3*2%.,7*4./
UAla N$tC/lo/

C

C let "a1NICc8 IN1wenuCEn aHOVE AWF I
C tNet t) : VOLUME EMPLACEete.T tFFICItNCIES
C tF#(#) Lawn USE VOLbML FFFICItuCIES
C SLPF(2) e LaNo U$t SuWFACF aWFa tFFICitNCIES
C DLC(7,3) 8 DOSF LIMITING CwiftWIA F r)R 7 Opr.av8
C Awn 3 PATHaaV3
C ISPCIII) : SptCTNuN [Npjgt3 PASStu FWOW "AIN PEHGWaN
C

vuhal.o/(tMP(IE}eFFF(ID))
IF(IC.tu,1)PWtosPWC(IRel)
I F ( I C . G T .11 PNC u a P R(' f ! W,2 )
I F ( 18.E 4.1 ) PNC(te 4, e PRC ( I R ,11
IFCIX.Gl.8)PWCDs2.2%ePHCD
lesl3PC(6)
17s13rC(7)
lost 3FC(M)
19stSPL(9)
Pt WC s PdCl>
l > ( 13, t u . p .oW .17. E 4.1 ) lesleet
I F ( I M .hE . I .tew. ! S . =F .11 GH TO 2n
l>(IC.Eu.8)PENCsPwCf!W,1)
IF(!C.GI.8)PtWCsPwt(Ike2)

29 1v0Ls$5/odu.e54h1(PkC(IWel)*27.M)
IP(!D.L9.2.OR.!H,tu.11PERCapRC(IW,21/le.
PtkLsPtWCe(1.u.o.9eIG)
seal.u
IF(le.Gi t)A6se,oee(1 16)e

A9st,#
IFt19.GiallA9sto. nee (1 19)
lis*WI
IF(13.tW,o.ud.I7,bu.ll11sII.1
Inu"st,a/(PkWCoVuWea6eA9)
IF(It eLieb)llel

L
C 00 80 LuuP C ALCut. A TES IHL CUNCENfw4TIONS niid THF
C G1 vim udht .
C

00 no t a.uc a l , N Not

_ _ _ _ _ _ _
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f ouk o l ut'* / F "F ( I t 'ir 1
,

140'to Ivlest,5

!?Sa
I F (IHl".t 4. 5) 12s7
n d s wt,7 ( g = , g e t H) / (4F r (184 e I Pin) e **3F C * l ouh l
l>(lvut.G1,uPCilWelpfa)) h2an#eorC(IMe! PIN)/fvul
s i a n . ..
Is=1satf(It.uC,Illeit9ftwelPin)
00 op 13ttal,satt
nislNmi wef(int't,Ille(!$tr=llapftstg=)
I F (* 3,Gt . l wi + T ptid t r.it f u g.s
aes!$tCats*(AL(INHCleal)
e)saMeal(ej,ad)

4 .. Cutell Aut
5u oli ou !awr.st,7

aus t .t d e a la n2 e DC F ( I usC , InaG,17 )
Alaw.o
IF(au.Nt.u) 41sDLC(IH4G,IPfwl/an

ou ..M Y ( I NitC , itswG, IPin) s A I
Fu LONIINut
au Coul! Nut

stiuRN
khD

C
Cseeeeeeeeeeeeeee**eeeeee enseeeeeeeeeeeeeeeeeeeeeeeee...eeeeeeenseeeene
C

suMduuflNe 4tdu(4,N1
C

0!MtN31uN 4(N)
943 10 I s l , ?4

lu .(!)aa.w
weluan
LNO

C

temeneeeeeeeeeeeeeeeeeeeeeeeeeee.........eee...eeeeeee a eeeeeeeeee... e
C

. P uNL i t t1N inM(Al)
C

4 2 s s, . o
17(41,1f./lu.)Alapap(=AI)
[1Maad
NF l uN,N

Lav
C
Ceaneeseeeeeeeeeeeeeeeeen.e neesseeeeeeeee a eeeeeeeeeeeeeeeeeeeeeeeeeee
C

houwbuf!Nt m!N(0,=1
C

D I M t'4314N D(23,be51,X(7)
uo IJ 1:1,23
bu to ast,N
00 5 Jat,7
.(J)sutt J,n)
IF(4(J).tu.s.) x(J)st,L+99

% Cu'at! Nut
u t !, ee n )m an t:41 (a t :1 x(2), s ( l), s(4), a (5) s ta t es(71)

lu CONilmut
attuwa
140
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APPENDIX 2

Outputs from Sample Problems

.
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INTRUDE
SAMPLE PROBLEM OUTPUT ,

t%t.onF=8PFCtwo" t i

servinun 9

olvo3AL ftrHNbLOGY tuntres
tw ad 70 4 1 FC e 1 fa a 1
It e I- 16 s v IL eo fG e o
In sa IClas3 IPUs 2 Tits Ign

hbf51s u

p.gswf3tN

Ye a 50 MboY HnNF LfVFW THYunin ufDNEY LUNG G.3 Twatt Stav
Jnf.CHNS o,197F+ne 6,19Mr+04 6,198F+n4 6.196E+ne 6.l#6Fene 6.ge6r+94 6,196F+H4 H.9M3t+de
tat.aGHI 7.34 5t +ne 7,146F +ne 7,3auF +ne 7.345E +na 7.318E +pa 7,31st +aa 7.31st +og 1.965t+45

Yu a 140 NHot 4DNE LIVFR THYRnIn EfnNFY LHNG G=1 1AACT ICnP

Inf gHuS I,95ut+po 1,911F+ne 1.93tE+44 1.9 3 n E + n a 1,91 o F + o s 1,910 F + u e 1,9 3 n F + n e 2.199 E + d u
tos.aGH1 2.287t+04 2.29tF +ne 2,2M6E,na 2.29 3F+04 2.2 A6f +04 2.2R5F*ne 2.285F,ne 3,3 tot,o.

c oY pont liver twYanin KinNEY LHNC Go! fWaCI {CNPoYa e Iso,
lof=Cnha 6,ch7t+03 6,09at+03 6.095E+a3 6.pA9F+n3 6.000F+as 6.0897+13 6 ca5F+n3 n.edet+0J
INI-AGWI 7,212E+n) 7.229F+03 7.2t?E+n3 7,28tF+03 7.2a9F+03 7.268F+n3 7.2n75+o3 1.baot+(.d

ya a 2o0, eenY un=r L3vra . TwYurign ufnNEY LHNG G*T f*Act !LMP

INf*CHNB 1,928F+n) t,912F+d) 1.93tE+03 1.927F+03 t.927F+n3 t,926r+n3 1,923r+03 2,79dt+03
!%I-aGW! 2.2*oE+03 2.2AhF+n) 2,2 ate +o) 2,3ggF,p3 2.2AoF+03 2.279F+n3 2,2Far+n3 3,399t+03

YM e 100, Hoof RH4F LtVER THYGH!n KinkEV LHNG Go! TRACT ICMP

I4T-CONS t ,993F +c2 2,0neF+o2 2.05uE+ n2 2,022g +n2 2.019F + 42 2,o t %F +02 1,989r +oi 2,91 st +nd
INT =aGNI 2.3biL+02 2.4nef +02 2,382E+o2 3, t 02E +n2 2,37 tF +02 2.367F +n2 2.3hlr +d2 3.453t +94

Yd a 400, MHDY nn%E LTVra THvkatn KfDNEY LHNG Go! YeaCf ICMP

Int-tHNS 2,8p$$+0% 3,415f+dt 3,3n6[+nt 3,097F403 3.040F+hl 3.007F441 2.Th4F+"I 4,dttt+44
lut.aGW1 3.317etot 3.6%7F+01 3.5t1F+01 1,075E+02 3.417F+01 3.384r -. 3,3335+41 $.4dut+41

YW s 500, eD0Y pnAE LIVER TwYEntn utDNfY (HNG j.] TWACI IfMW

INI-CnNS 1,007t+ct 1,663F+nt 1,547F+91 1,393E+pt 1,296F+nt 1,29?r$nt 1,;cci+at 1,1dTt+04
INI.AGRI t.296Ftot 1.593E*ot 1,469E+nt 8,7305.+p3 3.347F+nt 1,3A2F+,1 1,31%>+nt 2. Inst +ut

VM ston0, nuov knhF LtVER THYRH!n NfDNEY Lt#NG G-1 T4&CI ICMP

INT * chb 5 8,769t+0C t.27bF+01 1,170F+01 1.186F+01 9,925F+no 1,065F+nt 8,532F+00 1,374t+04
Int.aGN1 1.044F+0 1.2%%F+J1 1.155F+01 6.eP3E601 1.tn3F+nt 1.tnRF+ot 1,049F+41 1,ledt+ot

Yh e7en0, ennv gnhF LIVFR fpvenIn ufnhrY LHNG G.! T8ACT ICNP
INf=C045 e.3etE+no 1.ttoE+41 1,020F+mt 1,19eF+41 8,91RF+60 1,02dF+41 8.293F+00 1.d9tE*01
I4T*AGRI t.gutF+0 t,tM7E+01 1.069F+nt 8,amaE+nt 1.037Fent 1.06eF*nt 1.0796+41 1.199t+94

:

- _ - - _
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IniwonF SPFCfWow /

##tCf4H4 2

otsdnasL itCN wtont inn tre d
tw e2 10 a 1 IC a 1 ta a 1
It ei IS e a IL ea lG e o
IM eo ICLal) IPoe 2 TIrs sua

NdfSis h

e=tahp3gn

VW e 0 Hoof hnNF LIVEk TwVWogn aTONFY LHNG G-! TeACT ICMP
Inf*C'18 3.nu5t+o# 3,an5F+J4 3.00$E+04 3.on4E+04 3.On4F+04 3.ondF+ne 3.onaF+ne 4.357t+ua
Imr=8GN1 3.5htF*na 3,5695+ne 3.559F+o4 3.%62E+ne 3.598F+ne 3.sses+ne 3.55MF+n4 5. Inst +ne

s

VM o 100, dODV HnNF LIVER THYR 0!n winNET l.UNG G=I T94CT ICnp
INT * CON 5 9.35Mt+n3 9.345F+03 9.364E*43 9.358E+n) 9,360F+n) 9

1.1n88+ne I 359F+n3 9.356F603 1.35/t+14INT *4Gdt 1.1"9E+n4 1.1128+ne 1.tn9F+44 1.ll3E+04 in#F+ne i.loMP+"4 1.0"Ot+d4
fa e 150 Hou? HnhF LTVFh THfWO!n ufD"PY tHNC Got 79ACT 1CNP
14I-CON 3 2.951t+03 2.9%7E+o3 2.956E+03 2.953E+n3 2.9%3F+n3 2.9435,a3 2.9515+al 4.dakt*04
I4f=4GNI 3.497t+03 3.5678+03 3.497E+n3 3.539E+p3 3.406F+n3 3,49%F+n3 3.4958+a3 5.utJt+oJ

Yh o 200, 8007 HnNF LIVER twYp0!n utoNFV LHNn G=I TkACT ICnr
INT CONS 9.330E+02 9.340F+02 9.37tE+n2 9.345[+n2 9,347F+n2 9.3448$42 9.325F+02 1.354f+0)
1.af *GNI l.th5t+h) 1.ltlE+03 1.tn7E+n3 1.15CE+n) 1.in6E+43 1.tn5F+43 1.in5F+03 1.oo5t+dJ

YW s 300, son' nnNF LIVER TNYR0!n RfDNEY LUNC n=1 Teati ICMP
INT CONS 9.6716+01 1.0toF+n2 1,gc2E,n2 9.b43F+nt 9.8775+nt 9.8n2p+ol 9.642F+ol 1.4Idt+4d
1%f=4GWI 1.145p+c2 1.t?tE+02 1.158E+02 1.595E+02 1.192E+n2 1 la9F+n2 1.84eE+n2 1,oryt+og

YW o end. Hr.D v HnNF LivFR TMTROIn KfDNEY LHNC G=f To4CT ACMP
INT * CONS l.365t+0i l 7e5F+01 1.669E+nt 1. 5 4 2 yt + o l i 5n2F 41 1.487F+al 1.34oE+nt d.97ut+08gINT 4GRI 1.6836+nt 1.Al9F+nt 1.73tE+nt 6.ll74+nt 1.615F+nt 1.650F*41 1.623F+41 2.bibt+0!

VM s 500 hopy MHNF LtVER TwveoID Kf0 NET LUNC G*! TWACT ICMP
INf=CHN8 5.365t+oo a,797t+o0 e,onnE+n0 7.lSaF+00 6.549F+no 6.543r+no 5.14tF+4e 8.enet+0g
Int-AGHI a.33tf+ou 8.114F+00 7.384F+00 5.139E*01 6.8a7E+no 6.733F+00 6.4506+no 1.ugut+ug

YM c1000, sooY RnNF LIVER TwYangn -nfoNFV (UHg Go! THACI ICwp
14f= CONS 4.2Mlp+nb 6.6657+no 6.057F+00 6.154F+00 4.9AIF+on 5.472F+uo 4.137F*ng s,gget,og.

141 4GW1 5.to2E+0p 6.379F+40 5.776E+00 5.ul9E+01 5.459F+ao 5.493F+ne 5.253F+nd 9.uddL+0u

VN atuou. Muuv snNF LIVFR To Wnto wrowgf LHNC Get TEACT ICMpv
INT.(OnS 4,072)+no 5,712F+00 5.19pE+00 5

5.999E+oo 4.421Fe n 5.149++no 3.9425+80 6.3FeL+oun
INT *4GRI 4.MMMt+0p 5.833F+40 5.3noE+00 5.00cE+01 5.In5E+nd 5.2h98+do 5.0596+00 H.64ek+oo

a

i

l
|
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INietmt=SPtC'k"" 3

3rtCINDM a
ogvosaL TFC CULoGT INntre s
I= a 2 ID e I TC s I fa a1
It ai Is e o it eo TG s o
In o o ICLeti Ipos 2 TIra 100

Nets 1s u

'

n=gunF3th

Va a 50 whnY HDhF LIVFW inYkOID n t p*?E Y LHNC A=1 TwaCf gCMP

14t=C005 1.678F+na 1,p7aE+ne 1.87mE+04 1.M7ME+04 1.874F+94 l.674F+n4 1.677F+44 2.itst+14
IN1=aGW! 2.225E+o4 2.2296+de 2.22eE*4a 2.226E+na 2,274F+04 2.224F+ad 2.224F+d8 3.22ot+0*

YN o too, nonf HnNF LIVFW THVa0!n MinNFY LONn n=T TdACT ICMP
Isl= CONS 5.989t+al 5.ME2F+d3 5.451F+03 5.d89E*93 5.A49F+n5 5.Mu9F+s3 5.844F.43 M,4Mlt+W3

n,9596+ol 6.9a3F,83 6.92dF+a3 6,947F+n3 6.926F+93 6.426F+n3 6.925F+n3 1.vn5t+441% =acal o

TN o 15u. Mont spNF LTVF4 TMY10!D M f D' F V L ut.g n=I TuACT ICMP
Iw f *Co.45 1.M454+n3 1,8a7F+u3 1,847F+03 1.H85F+n3 1.ne5F+n3 1.845p+hl 1.844E+n3 2.eibt+us
Int =a6d! 2.lP5t+03 2.t#oF+03 2.lA5E+o3 2.2n6F+03 2.145F+n3 2.lsgF,93 2,lger,n3 3.3 tut,os

fw a dou. MHDV HDNF LIVER THYWO!n NfpNEY Lung n=1-19ACT ICMP
INT = CONS 5.44te+n2 5.8%4F+d2 5.85tr+n2 5,A3nE+n2 5.819F+42 5.418F+42 5.82ar.42 d.enut+od
INT =4Gd! e.9nMt+n2 6.435F+n2 6.913E+n2 7.126F+92 6.998F+n2 6.9n6F*92 6.944F+n2 1.903t+04

YM e 100 MHnY MONF LTVFP fwYHH!n Min * F f Lohn n=1 fueCT ICNp

lof=CH45 a.9str+ut 6.255F+o1 6.213F,11 6.127E+ot 6,lter+nt 6.In65+41 e.02eF + 0 ! B.0"4t +'J 4
I-f=AGHI 7.15 4 F + p 1 7.244F+01 7.219E+11 9.401E+nt 7.imSF+81 7.t?2F+nt 7.155F+41 1.v nt,o2a

YW e 400 Mony HONE LIVER THYe0!n u t nwF V LHNn n=t TEACT ICMP
I'4 T = CONS 8.5edt+0d 1.080F+di 1.002F*nt 9.344E+#4 9 183F+40 9.ttlF+no A.37er,no 1,27et,ogg
Inf=4Gdl 1.0n56+pt 1.tnHF+nt 1.064F+01 3.257F+01 1.016F+91 1.026F+nt 1.010F+hl 1.beht+0!

YM o 500, Hopf HnNF LfvFR TkVH0!n 4f0 NET LHNG 4=1 TWACT ICNN
INT-c0NS 3.324F+0m 5.datF+00 4,647F+00 4,221Fenn 3,977F+n0 3.914F+00 1.2135+ou 5 dabt+-lu
!~l=4Gdl 3.1teF+no a.87eF+oa 4.453E+00 2.na5E+11 4.2n4F+no 4.177F*ad 5.9ahF+00 e.553t +4e

YM et410 HnpV hot 4 F LIVFR THYRuld NfDNEY LUNA C=I tb4Cf ICNP
lof-cd4S 2.6%76+no 3.M54F+no 3.5a6F+nu 3.5eaFeno 3,cnsF+co 3,274F+os 2.5m5 renu *. inst +ou
INT =4GHI 3.tn3t+no 3.en2P+no 3.5nuF+00 2.57tE+81 3.342F+nd 3.359r+40 3.2196+on 5.399t+0g

YW c/Juu. HuDV HnnF LtvFR Twwwqln NTDkEY LHNC G=! TWACT ICae
11t=COH3 2.51st+no 3.3h5F+an 3.u42F+00 3.g97F+n0 2.7n8F+no 3.o#2F+n0 2.4R96+0c 3.9 tit +us
INT =4GWI 3.pl3E+ao 3.516F+n0 3.239E+0u 2.559E+ot 3.142F+no 3.224F*co 3.1195+83 5.819t+ov

,



IN I dhat *5Pt t. iwo" e

f#tCl*0' 4

DISdo3AL f f CH4dL''GY INntrei
IW e2 ID e 1 tC e i ta e 1
It a t IS e o It a u TG s n
IM oo ICLell IPGs 2 firm 100

NeESta e

n=gs** SIN

Yd a 59 Hoof snNF Ltvrw invwqto NfnNEY LUhn G=f fdACT ICnr

INT *C045 1.640t+n5 1.6408+n5 1.69uF+a5 1.h*0E+84% 1. 610F + 6 5 1. 690 r + a 5 1.6946 *''5 2.44 u t + 45
int =4Gwl 2.de2F+n5 2.dabr+45 2.va2F+05 2.ao3E+p5 2.ontF+n5 2. pots +.9 2.gnit+n5 2.wdet+05

YM a tap. H00f M '' ** F LIvFW TevenIn u tn%> v Luc.r. G=g tuaCT ICMP
tit =c0NS 5.dagt.no 5,2n7F+na 5.26bF+4e 5.264f+ue 5.2nar no %.2har+n4 5.291F+ne 7.033t+o4
INT =aGd! e.2 57F +4e 6.249F *as 6.215E +nd 6.755F+ne 6.213F+ne 6.2138*a4 6.253F+de 9.w*ut+de

,

'

Tw a t%u. Huny Hu9F Liven twVuogn win %rv t our, G=1 fuACT ICMP
| Iref=C048 1.64o,+4e 1.641r+o4 f.h67t+a4 1.netE+he 1.66tF+ne 1.6etr+ne 1.64or+os 2,enot+og

INT =4 Gat 1.9aff+as 1.97t5+oe 1.947E+4a 1.9det+ng t 98eF+on t.9Aer+os 1.9eer+4e 2.643t+oe'

YW e 200 doof anNF Livre TaVWHIn u f DNt Y LONn G=f TEACT ICnP
14 t =CitN5 5.2dat+d3 5.270F+03 5.26aF+a3 5.25eE+03 5.2955+a3 5.2%#F+n5 5.24%5+d3 7.0186+03
iet.aGNI n.2t7F+05 a.219F+u3 6.222F+n3 6.gl5E+n3 6.217F+03 6.21hF+d3 6.2teF+03 9.u24t+43

14 e 3db. Moor unNF Livpw twwwntn utnway Loun c.! TdACT ICMP
INT = CONS 5.4176+u2 5.629F+32 5.592 Fen 2 5.519F+n2 5.547F+n2 5,e95r+n2 5.423F+p2 7.940t+o2
1%t-aGwl e.es7F+,.2 6.5%oF+02 6.49aE+n2 M.460E*02 6.e>58+n2 6.494F+d2 6.43M6+12 9 elbt+nd

Td a 400 nour knNF LtvFR TNYEntn KIDNEY LHNG G=1 TRACT ICMPj
|

l'4 T = C i H S 7.o%iF+nt 9.1%7F+at 9.ut?F+nt A.se5E+nt A.245F+0g n.199F+nt 7.51mrent 1.tSut+02
141-4Gdt 9.o355+49 9.92oF+nt 9.565E+nt 2.930E+n2 9.310F+nt 9.219F*nt 9.cauF+ut 1.Jewt+odi

n NF LivFR THYGH!n NtDNFV LONm G=! teacT 1 CMPva a 500 naov n
tat =c0NS 2.99tt+=1 4.517F+41 4.218F+01 3.799F+41 3.514F+61 3.522t+41 2.892F+dt 4 tttt+01
14t=4Gwl 3.525t+nt 4.294F+nt 3.997F+01 2.190E+d2 3.774F+01 3.7aqF+ot 3.577F+ut 5.67et+ht

!
Tw steno. Mont anNF LIVFa THYN0!n 410NEY LUNC G=! fueCf ICMP

1 J f-CH'45 2.392E+nt 3.4Auf+nt 3.19tF+01 3.23er+91 2.7a7F+61 2.9ngF+41 2.327F+ot 3.sent+ot
[ INT.anet 2.657F+41 3.371F+0! 3.le0E+nt 2.313E+02 2.998F+nt 3.pl3r+pt 2.9n%F+49 4.ceuttot
I

'

TN r24av. Ho0Y HONr LfvFu tHYwnin gtnArv LuNn G=1 fpACT ICMP
, I N T = Co.45 2.2Mut +p t 3.027r+01 2.7a3E+nt 3.148F+nt 2,417F+nt 2.783F+nt 2.2moF+03 3,529t+on
| int =4GHT 2.77tt+nt 3.lt2E+nt 2.907E+41 2.302E+c2 2.819F+01 2.893F*nt 2.798F+01 4.6*dt+dt

_ - _ - _ _ _ _ - _ _ _ _ _ _
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Gs=Attw=CatE as

SWtCfwom t

DISTUSaL it cahDLi'GY TNn!rES GRWATERIM o d in a l It s 1 13 e SAMPLE PROBLEM OUTPUT
IE o e IS a l it ei TG e o
IM o0 IClot3 IPus 2 fgt, gen

huPl*e t %HESie 0
| .

YhtG s e.H2t+bS WLAY a 9.77E+0a WHDT e u. whnt a 1.9er.0a

| Y es o en. hunY Poke LIVFR THYWOID MfDNEY LUAG G I feAci lLMe

! CUU==fLL 0, p. 9 O. O, c. O. W.

Pu@=aFLL p. u. u. O. D. c. O, p.
Pop-sudF 0 n. u. O. O. O. O. p.

VM o 50, eUDY RONE L!vtH 1HYRDID KTDhiY LONG G=I TRACT ILhP

acuu=*tLL u, o. O. 0, 0 O. o. o.
PoPeartt o. o. O. O. 0; 0 p. O.

POP =3UWF 0 G. U. C. O. O. 0 W.

PUDY RONL LIVER TNYR0!D KIDNEY LUSG G=f TRACI IL"#
Y2 o 60
sou=arLL 1.269t=o2 7.673telo 1.269E=n2 1.269E=02 1.269P.62 1,2A9F=o2 1.26eFear 1,oset=od
POP =LLL 0 O. O. 0 O. O. O. u.
POP =5uRF 0 G. O. O. O. C. O. O.

Yn s 7 4, . 6007 sa 0"E L!vEN 1MYR0!D KfDNEY LUNG G=I fa&CT IGNP

nou atLL 3.90'5E+uo 2.30an.o? 3.9s5F+00 3.985F+00 3.945E+n0 3.985F+00 3.985E+0U 5.3uuttuu
P0penFLL U. O, O. O. O. O. O. c.
FDP*eUNF 6 O. O. O. O. O. O. O.

Yse a 30 MODY #UNE LIVtR INVH0!D WIDNEY LUNG G=1 IRACI ICMP

eluu==FLL 2.3ect + 00 1.410F="7 2.3e8E*00 2.348E+00 2,3eep+no 2,3a8F+au 2.3a6E+00 3.ledttuu
PHP=afLL v. D. D. O. O. c. O. O.
FOP =8URF o. O. 0 O. O. c. O. O.

Ya e 90, cODY POSE Lavte THVWulo MfDNEY luwG G=I TRACT ICpr

,

800== ELL t.337t+00 8.012E*08 1.337E+po 1.337t+00 1.337E+a0 1.337F+00 1.337f900 1.fTeE+0g
PHPe= ELL 0 O. D. D. 0 O. O. O.

*

FuP= SURF 0, c. c. p. O. O. o. 4

YH e 100 MODY #0NE LIVER TNTRDTD KfDNEY LUkG G=! TRACT ICMP

cou==tLL 7.614t.01 a.574F=oo 7.614Eent 7.6 tee *D3 7.614E=Al 7.614E=di 7.614E*01 1.083t+0W '

Pop =atLL p. O. u. U. p. O. O. 9

POP =3UWF 0, 8 O. O. O. O. O. O.

YN e 120 PouY P0ht LIVER THYWO!D KfDNEY l uNG Go! TRACT ICMP

E00==tLL 2.47 0t =0! 1.e*4E=68 2.a70 rent 2.a70r=0! 2,a?0E=el 2.s70p=01 2.470r=41 3.25et=ul
(DPeafLL c. O. O. O. O. 8 O. O.
PHP=8udF u. u. G. D. O. O. O. O.

Ve e 208 Hunt aunt LgvER THVWO!D KfDNEY LUNG G=! TsAGt lLwP ,

800== ELL 6 uSet=o3 3.3 toe =06 8.036E=03 8.745E=03 8.047f.n3 8.032E=03 8.173E*03 1.9Fdt ud
PupedELL v. O. 9 O. O. O. O. O.
anP=3uMF 0 O. O. O. O. O. O. U.

VM e 300 PUDY HUNE LIVER THYRDID ktDNEY LbbG Go! TRACT ILMP
pu=aFLL 1.1#8Een2 a,697E*03 4.276E=03 8.Ge8E+00 9.678t=03 t.00ap=03 6.589E=03 2. butt =01



_ _ .,. - . . . - _ . . ~~ . - _- - .-. -- . - -. .

Pu#eatLL 0 O. O. O. O. O. O. G.
Pop =SukF 0 D. D. O. O. n. O, n.

72 e 400, huhY kONE . LIVik THYWO!D NTDhtY [UAG C=! TWACT ICWW
dOU aELL 1.125t*02 4.7p0F 03 4.24tE.n3 8.049F,00 9.694Foo) 9.6%8F=o4 e.680Fon) 2.54et*01

i Pop == ELL 5. tale =e9 3.365F=16 5.60lt n9 5.60tF=09 5. ente.ng g.entF.og 5.entF.09 7.4sut 09
,

FOP =budF b. O. D. p. O. O. o 0c
I

i Yk e 590 H90Y #0*E L I Vi e THVWO!n ufDNEY LUNG Go! Teati IL*P
i e00== ELL 2.212t*02 9.24tE=43 A.334F=o3 1.583eent 1,896F.02 1.b*9F=al 1.2enF=o2 5.catt=01
i POP =* ELL 7.9M26-ll 4.795F=t8 7.98dF.ll 7,982E.tt 7.982F.11 7.982F.11 7.*M2E*ll 1 undt.tv

POP =60NF o, n. O. n n, c. O, 0,e

j YW e 600 NODY h0NE LIVER THY 941D NTDAEY tukG C-! TE ACT ' . IL*P
- suu== ELL 2.2% t=02 9.489F.03 8.495E.n3 1,eter,ol 1,915F=e2 3.949F=D3 1,325F*02 5.U93t=01

pop =aELL .5.5%3t =13 3.316E=20 5.553E.13 5.553E=13 5.593E.13 5.543E 13 5.553e.13 7.3est .13
POPobuMF Q. O. O. D. O. C. O. d.

! 'T A o 709 HHo* MOHE LIVFR THYROID MinNEY LUNG G ! TkACT ICMP
.cu .aELL 3.430E=o2 .ullE=n2 1.918E.12 1.737F+01 3.049E.n2 1.212F=02-2.434F=02 5.eetL=03u

PO@=aELL 2.572tel5 1.5a5F=22 2.572E=15 2.572E=15 2.572F.15 2.572Fel5 2.572E=15 3.4dwh=15
i Pup =ShWF de D. O. U. O. O. O. O.
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Ya e Bun, gnoY noNg L t yg e THYWOID Nf0NEY l ukG G=! TRACT IGwe!' ,

800=*fLL 4.399E =of 6.517E *02 2.297E.02 2.415F +0! 3.922E=02 1.315F =D2 3.0n2F=02 7.eJet vlPopeeELL 1.287E.17 7,71tF=25 1.287E.17 1.287E-17 1,2A7E.17 1.287F.17 3.2nyE.17 1,7146 11
PUP =80kF 4.li2E*20 2.475E=27 4.122E.20 4.122E=20 4.122E.20 4.122F=20 4.122F=20 5.48dt*20 *

Th a 900, hDUY kDNE LIWEW THVRO10 K!DAEY LukG C=1 TRACT ILMPnou.. ELL 4.3heteu2 e.476E=42 2.2m5F=o2 2.416E+ct 3.915F=n2 1.343F=42 3.004E*nd 7,eset o1
Pok atLL 5.3a7E.20 3.212t*27 5.347t.20 5.347F.20 5.347F.20 5.347s.20 5.3ays.Ju 7.114t.29
Pop =SO4F 5.bh7E=22 3.535E=29 5.847E.22 5.887E=22 5.847E=22 5.8877 22 5.887F-22 7.ed9t*22

Y# s 1000 nuDY HONE L!vtw THYRDID kfDAEY LuhG G=1 TRACT ltav
HUU*aFLL 5.498t -02 6.88 4E =o2 2.695E.n2 3.219E *p1 4.8%9F=62 1.38 7Foo2 3.63nt-e2 1.u s te ,no
Pop **tLL 1.636E=15 2.5p5f=t5 3.544E=l5 5.415E.13 4.164F=t4 3.418F-16 1.069F=l3 2.735t=le
POP *SuWFe 4. clot.24 2,420F.33 4,g3cf.24 4.030E=24 4.030E=24 4.01cFe24 4.030E.24 5.Sout=24

VW e dOUO. PODY kONE LIVE 4 THVROID NIDNEY (UNG G.! TRACT- ILhp
!nuu..itt 1.toutent 1.679E*01 5.99eE=62 6.44tE+ot 1.032F.01 3.379F=oi 7.853E=H2 2.we7k,09
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VN g10000 qQoY 30Ng (gygg 7HypOID MinNEY LuFG Ge! TMACT' ILhp
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an. PHP=aelt o. O. D. O. c. O. u.
en. PHp=3udF n, 0, 0 O. O. O. U.
60 DOW=atLL 0 G. O. O. O. O. O.

Sn. Pup =atLL n. o. O. O. 0 O. U.
go. pnp =5uaF o. rs , 0, o, n. O. D.

6n. 80U=afLL 1.2698=02 7.623E=to 1.249E=02 1.2A9r=02 1.249F=n2 1.269 Fen 2 1.269E=u2
en. PdPeaf L L 0, c. U. U. G. u. D.

to. Pop =3udF o, c. O. O, n. U. G.
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en. POP =attL 9 O. O. D. o. U. v.
en. PHp=SU4F 0, c. 9 O. O. O. O.

en. suu=aELL l.337F+00 8.912E=nn 1.337E+00 1.337F+00 1.337E+no 1.337E+00 1.337E+uw
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90, PUP =SueF 0 0, c. 0, 0 O. 8

lon. BOU 4tLL 7.6teF=0! 4.57eE=da 7.614E*01 7.6teF=01 7.6teFent 7.6telant 7.6tet=ul
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80o. .PHP.SuMF e,322F=20 2.475E=27 4.122f=20 a.122F=20 4.122E=#u e.122F=2e 4.124t=2w

!
too, , puu dFLL 2,nwef=19 t,258E=2h 2.094F=19 2.084F=t4 2.09er=I9 2.094E=19 d.o'et=t9
90n. pup =afLL 5.3e7F-20 3.2t2E=27 5.3etE=20 5.3a7F=20 5.347E=20 5.347E=20 5.347t=do

| 90n. PUP = surf 5.AA7F=72 3.535E=29 5.887E=22 5.847F=22 5.447F=22 5.847E=22 b.eeft=d2
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,
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2004 POP-suwF 3.719F=e8 2.2e6E.%5 3.7 eof =e8 3.7407.en 3.7ecteas 3.7epF=ed 3.7eut=eo
soon. Bhu-aELL 3.319F =95 2.Un6= to2 3.119E=95 3.339F =95 3.339t =95 3.339f =95 3.3 59t=43

,

400n. PDP-* ELL 1.055F=95 6.339-103 1.055E=95 1.095F=95 1.055Fe*5 1.055f 95 1.05bt=95
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ufo Lunn G=1 IwaCl ICNP1 % t an9F w TwaCf 3 Minif HOW LivEP THWMin
2,494,'tY+49 2.4965+dl 2.4aut+01 3.c5st +0!1%T=ross 2,517Fent d.el4F+al 2.%nsF+ol 2,4m2F,nt

Ini-AG91 1.5m ?F +n t l.MAIF+41 1,199F*at 1.396F+41 1.39eFedi 1.347F+41 1.4"et+4) 2,194t+01
111 Cibal l,57hF*n0 4.522E+#o 3.953E9no 1,523F+no 2.623F+ou 2.787F+no't.33dFenu 2,9d3teuu

1.7s F+oo 3.462F+4u 2.713F+P0 5.982F+n0 2,195F+an 2.2sts+40 1.097t+du 3,016E+0uINI*aGRI' e

INT =Cooi 2,4n4F=41 2.262E+nu 1.773f+no 3.c47Fant 8.694F=al 1.47pF+ou t,17et=ul e,ellt=03
I N T = a r.d ! 2.7mgFant 1.428F+00 8,M1AF=nl 4,540F+no 5.37dF=al 7,573F=ol 2,$ditad! 7.16et=0!

EaPOSt/ACC gapaCIS
INT =ath 1,392F +03 2.520F + 34 1.4386+ne 4;4n9F+n3 9,oq3F+n3 1,tatr,na 3,uedt+43 7.32FE+03
two=aiw n.og7F+no 1.195E+n2 7,922E+nt 6,416F+nt 2.7alF+01 1.0M4F*nd 3.54uteol 4,lF9ttol
!*f==Af 1.4n4F=n3 4.llnE=43 9,930t=os 7,445F=ng 3.853F=34 1,6416=64 1.77st*44 d.u43E =03
Edd-a4f 4.Mn5E=02 7.014F.nl 1.409F=nl 9,9teF=nl t.o72F=ot 5. 39%F =a2 1.ouet -dl 2.34 ef aul'

! ACC=34GC t.312F+10 2.944F+nd 2,%1tE+no 1 lteF+eo 1.774F+no 1.2%nF+nt 1.Inat+dd 3.$35ttuu
ACC= FINE 3.475F=dt 1.237E+no 6.423f*01 2.094Fent 4.l13F=nl t.8heF+no 1,eset.o! 5.395E=03

1

aCC=4WG 3.449Fant 2.u9tE400 1.58hF+no 6.615F=nl 1.ph4F+nd 7.222F+no e.Ildt-d! d.187t+0u4
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COST (5) 2 m3F+nd o, 2.n5F+d8 2.08F+48 f.44F+ny 3,67F+nh 0, 1.uTE+07
uait Cobi (5/al) 2.a9F,o2 p. 2,09E+42 2.13F+d2 1.87F+nt 1,75F+re a. 1.50f*01
POP nost (MwF*1 n. G. 5,10E+ng n.
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ArCI' e l OV FtkE AL L StweawS=

st wt A= no V boot t_tvEw T H ysenin ( TetNF Y 1.t lN G G*1 IWACl ICMPu

P=lt&tSta n, a, n, 0, 0, 0, 0, Q.
P.Cfir4CL IU n , o, o, 0, 0, 0, o, p.
P = F 51. t HIGE 0, o, 0, 0, 0, n. d, u,
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H -F dLi sisGt. n, rt , O, 0, 0, 4, d, 9
P=CufwASH 7,0:,2t =c t 3,525E+nu 2.914F+on 5,049Fent 1,n15F+do 6.561F+nu 5,esoyton! 2.d34t+0u
Pauciwaso n, e, 0, o, 0, 0, v, . 9
H=CofdASH 5,5o7F=n1 1,357F+no 1.206E+no a,699F.nl 7,827r=41 1,278F+ng 4,970 tool 1,504E+0c
H=NCTHASH o, a, o, 0, 0, n, o, 0,
F=COfwASH t ptoF=os 2,942F=03 5,957E=p6 5,992F=n6 6,H62F=o# 3,25BF.nl 3, loot =og 3,9446 0d
F NCTWASH 0, o, 0, 0, 0, 0, u, 0
!=CofwASH 1,175F+no 3,679E+00 1,10$E+no 4.716F=nt 8,257F=ot 5,oneF+no 5,udst=0! 2,386F+0g.

I+COTRASH 1.t?5F+po 3,679F+n0 1, lose +po 4,7teF=nt A 257F=nt 5,09aF+40 5,ud3L-41 d,346E+00
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H=LulwASH 3.n7aF=nt 1,15aE+no 3.45tlF=ot t,87eF=nt 2.582F=11 1,589F*00 1.57uted! 7,s57t=ut
N+LotwASH 3,o70F=ol 1,150teno 3,45AE=nt 1,474F=ot 2.582Fent 1,5M9F+00 1,$Iuted! 7,e57t=o1
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!=L8JSCHVL 6. 349F =n t 2,5a6F+00 4,u59E=u3 4,4%9F=n3 4.499F=05 5,2858="3 5,ut4t=43 9.47pE=0!
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Hel 1.32t+o6 2.99F+08 3.97E+06 7.94F+o6 3.97F+06 3.47F+nh 4.42E*ob t a d h + +8 0e

Cels 7.54E+n2 1.%2E+02 2.26E+n3 4.53f+03 2.26F*n3 2.26F+n3 2.2BF+63 1.5dt+4d
Pt*55 3.6ct+15 6.a5E+14 2.55E+ll 3.95F*18 1.98F+1s a.79F+te 4.74E+15 4.FWh+14

N!=59 2.m 3E + oo 2.40E+00 8. ace +n0 1.70E+0! 8.50F+eo 9.aMF+p0 A.49F+80 2.ast+ps

C0=av 8 edt +n2 M. 2F+ot 2.4rE+03 4.blE+n3 2.40F+n3 2.40F+03 2.40F+03 6.udt+nd
N!=g3 1. .* 3F + o 3 3.40F+nt 1,4pt+n) 4.12t+nt 2.DeF+n6 3.65F+03 4.23F+"3 1.4Wh*03

Ns=9a 1.e3Een3 1.83E=n3 5.sht=n3 1.10F=n2 9.anF.n3 5.46t=n3 5.44F=o3 1.*3t=o3
$Neta 4 toe +no 1.79F+n0 2.14F+0! a.27g+nt 2.14F+nt 2,*nF+nt 2,n3E+nt 1.79ttoo
IC=99 1.68t+ce 9.70F +03 1.6bE+oe 3.93E+n5 1.45F*n3 1.pBF+os 6.67g+n2 6.ntteod
tel29 8 Pbf*nt 9.n28*01 2.7tf+no 1.78Eent 2.6mF+n4 2.74F+n0 2.74F+00 1.7 stool
C8*115 3.16t+n2 1.teF+c3 3.n5E+02 5.48F+05 1.n3F+n3 3.n6F+o3 l.86E+n4 1.let,44

C&=117 5.29t=n2 9.79F=n2 1.5ef=nl 3.17E.ul 1.59f=n1 1.%9Fent 1.59F=nl 5,d9t.od

ue235 1.16 tent 1.n6F.nl 3.5tE=01 7.02E ol 1.43Fe01 3.94F=u2 3.50E=ol 3. vet =od
Ustle 2.92t+0c A.87F=nl 1.02E+0! 2.04E+0t 6.20F+00 4.76F=o2 9.46F+uu 4.7et=od
N7=237 7.94E=02 4.n8E=n3 1.14E.41 l.6ct+nd 3.70 Fan 2 2.73 Fool 7.96E=nt 4.peteo3

PU+238 5.63t*01 2.76E*o2 1.2tE=nl 1.23E+04 1. 8 4 E .01 8.29 Fool 2.16p+nd 2.Fot=od
Fu=239 2.22E=pt 1.n4E=of 4.79E=02 1.12E+03 1.96E.01 3.9pPen2 e,n3F+ot 1. net =od

Fu=24l 3.46E*o3 1.4tF+n2 6.93E*n2 6.19E+07 2.196+n3 4.65F +o3 f.c74+p6 2.74t-ol

PU=2a2 2,5ut.01 l.tlF=H2 4.9tE=n2 4,3tE+p6 1.45F=nl 4.oep n2 1.tcP+02 1. tit od
AM 241 M o29.cd 7.M9E*03 2.54t n2 1.59E+no 4.78 Fan 2 2.7tF nl 7.91E=nl 7.s9t=43
An=243 4.40t=o2 6.A2F=o3 2.15E=n2 5.7tE=n1 1,%5f=a2 1.k2Fant 2.65E*ul 6.6dt=JJ '

Cn=dal 3,tbe=ot 6.27E=02 2.0aE=nl 2.52E+no 4.80F.nl 8.96F.nl 1.26F+no 6,dTLeod

CM=244 9.86f+on 4.28E=0t 1.99E+no 1.04E+ns 6.48F +00 1.49E+ul 4.90F+03 6.dat =41

UN8teaGR HoDY R O'' E LIVER 7NYR010 KfDNEY IUNG Gl*LLI NINIMOM

Hs3 3.e2f+01 7.56E+n8 1.09E+02 2.17E,02 t.n9t*02 1.99F+n2 3."#F*H2 3.Ddk+08
Cole 3.75t+no 7.McEent 1.52E+01 2.25E+0! t.12E+nt 1.12F+pt 1.12F+"I 7.50t*01
Pl*5% 2.lof*l5 1.92F+14 1.47t+t5 9.99E+la 4 *96+18 A.9aF+14 2.60E+15 3.5dt+14
NI-59 2.15t+0c 2.15E+n0 6.9tE+no 1.43t+nt 7.t7F+oo 7.17F+oo 7.12f+n6 2.15t+0V
CO=6u e.77E+o2 6.77E*nt 2.n3E+03 4.06F+03 2.03F+03 2.n3F+o3 2.n3t+03 6.1Ft+od
Nie63 1.p3t+n2 1.45F+00 1.49E+n2 1.0aE+07 9.21F*n6 9.23F+o3 7.20E+'8d 3.85k+00
N3=94 1.54t=03 1 %4t=03 4.63 Fan 3 9.26E=03 '4.63E=n3 4.63F =03 4.63r-n3 1.54t=o3
Sh=9p 1.SoE=nl 3.76E=n2 1.80E+nt 3.61E+01 1.m0F+nt 1.por+ot 3.24F,no 3. 7 et =od
TC=99 1.i6E+01 4.25F+00 8.57E+00 9.93E+05 e.82F=nl 1.ntF+02 2.42F=01 2.edt=48
!=129 4,49t=nl h.15Eent 1,90E+00 8.19E*03 1.97F+0D 2.31F+00 2.24F+ou 8,19t=03
C8*l35 2.llE+n2 A.43F+0! 2.74E+02 1.49E+o6 7.25E+nt 2.15F * 0 3 1.21F+ne s,43t+ol

CS*l37 4.47t*02 4.47F=n2 1.34t.n1 2.68E=al 1.34F=0! 1.34Fent 't.3eE=0i 4.4(t=Jd
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Us215 4.etten2 9.PtE=n2 2.937 01 9.91Eent 2,s2ge41 4 tgren2 2.99F=US M ! stood
Uz23b 7.59t+00 1. e' 0 F + 0 0 8. ele +od 1.72E+nt hen 5F+00 1.lCF=J4 7+9ff*dD 1.19 t =.81
hP'257 8.16E*01 9.qcE=n3 2.2eF=91 1,3tt+no n,g3F=o2 a.12 Fool e.7tF=01 9,94 tau)
Pu=23e i.edt+09 h.915 42 1.05) 93 1,neF+ne 0.46 Feel 2.tureol I.56F+02 h.94t=Jd
PU-239 %.%> tent 7.4uP=02 1.21E=01 9.e=t+02 1.927 01 9.Mir=37 6.n9F+0! 7. cot =ud
PU=248 8.6bi+03 3.42f+n2 1.75E+93 5.40E+07 5.91F+p3 1.175+44 7.65F+05 6.49 ten!
Pu=242 5.79t=01 7.7Mieo2 1. Parent 1.09F+p7 3.olFent 1,n3p=nl 7.946+nt 7,yet=od4

AP* del I.tht=0! 9.h7F=u2 4 ole =n2 1,54E+no 9.?ut=42 4 neP=ot 6.e4F*01 3.8/k*Dd
AM*243 6,1vt n2 1,abt=p2 4.7tF=o2 e.62F=pt 7.n7 pent 1,92F=nl 2.ontact 1,qateod
CM-2a5 3.17t=01 1,72F=HI 3.90f=nl 2.13t+D0 h.ReF=nl 9.17F pl 1.pnE+00 1,ddE=0!
C#*244 2.46t+01 1.48E+uo 5.03E+00 8.77E+os 1.63F+ot a.77F+nt 3.ebt+03 1.5eL+Uu,

?

Slal= CON Pilo f PO*E LIVFR 7HTRulo utnNEY tums Gt=LLI Min 1 Mum
M*3 1,lut+0M 2,495+t0 3.38t+n8 6.67t+n8 1.11R+08 1.llF604 3.69F+ne I luteue
Cele 6.20f+ne 1.76F+ne 1.n9F+n5 3.77t+pr t.m97+n5 1.89F+u5 1.9pF+05 ledet+ne
FE=5% 3.eet+17 5.79F+16 2.12E+17 3.79E+70 1.65F+20 3.99F+16 3.95F+17 3.99t'l#
hl=59 2.35E+n2 7.33F+02 7.05E+nt 1.s2E+03 7. pef +02 7.07F+02 7.07F+02 2.34tedd' C0=ap 6.68E+44 6,ASE+d4 2.coE+o5 6.01E+n5 2.n0E+05 2.00F+05 2.nnF+n5 6. ear +48
hl=61 M,596+ne 7.deF+n3 1.73E+05 3.44E+ns 1.72F+ca 3.n4F*a5 6.86F+o5 2.64L+03
hdeve 1.528.o1 t;m2F=ot s.57F=nl 9.14F=ol 4.57E=nl a.57F=nl 4.57F-nl 1.5dkadt
th=3n 1,42E+b2 1.e9E+02 l.78E+03 3.56F+03 1.78F+03 1.78F+n3 1.69F+03 1.e9t+0d
IC 99 tesot+ub 7.46p+e5 1.coFen6 3.27E+p7 1.21F+n5 1.967+o6 5.556+0e 5.55tto*

; I"l24 7.34t+nt 7.%2F+ol 2.26E+n2 1.eHF+nt 7.73F+c2 2.2MF+02 2.2HF+02 1.4aL+vt
C3-165 2.65F+oe 9.a5E+03 1.21E+4e e.9hF+n7 4.4LF+ne 2,55F+05 1.55F+PS 9 M5t+03'

; C8-117 e.htt+0o a.mlE+ou 1.37t+ol 2.6eFent 1.32E+41 1.52F+01 1.37F+>! 4.48t*09
j U*235 9.a9P+no A.#4F+00 2.92E+01 5,85E+01 2.86E*01 ).79F+00 2.91E.ol 3,49t+0g
: u=7la 2.43t+n2 7.39E+nt a.50F,n2 1,7pt+n3 t,t7F+n2 3.17F+0D 7.88F+02 1. 9 7 t + 19
1 NP=217 5.36t *ns 3.40E*nt 9.4tr+n0 1,34E+n2 3.n8E+n0 2.78F+nt 6.63F+01 1,euh=44

Pu=219 a 69f+nt 7.10F+00 1.0lE+41 1.03E*u6 3.70F+01 6.917eno 1.coF+04 2. Sot +0p
PU 239 1.65t+01 m.64 fool 4. cue +no 9.37E+04 1.30F+nt 3.25t+oo 7.52F+n) 6.e=t olPu-24g 2,n8E+05 1.lnE*na 5.77E+04 5.16E+p9 1.m2F+n5 3.87F+05 8.9hE+u7 2.d9t+0!
Pu*282 1.92t+nt 9.73F=al 4.09E400 3.59E+p8 1.79F+nt 3.38F+oo 9.lPE+03 9. dst =0!
AM*2al 6.681*00 6.asE=nl 2.tlE+00 1.33E+n2 1.97E+00 2.76F+nt 6.59E+nt 6. Set .o !
AM-243 a.s.cf + no 5.92F=nl 1.79E+00 d.76E+01 7.92F+n0 1.35F+ol 2.37F*ni 5.bdt=0!
C"*243 7.5HE*01 %.73E+do 1.7cE+nt 2.loF+c2 a.nufent 7.47F$nt 1.n5E+02 5.d4L+du ,

CM* des M.22t +o2 5.23E+ot 1.66E+of 8.65t+06 9.80F+02 1.57E+n) 4.n9F+n5 5.dattel

f

| Stat =AGM Hony RONE LIVF9 THVRuin MfDHEY LUNG GI=LLI minimum
' M*3 J. o. o. c. o. c. o, I,ugt+99

C=le c. c. c. o, n. o. n, 1.uot+99
FE=5% 0 c. D. n. n. p. o. 1.uut+99hl=59 p. c. o, n. o. n. o, l out+99

( CD*6n 0 n. c. o. n. c. n, l.out+99
ui..i o. o. o. n. n. c. c. i n e+99
N8s94 0 0. o. O. 6 O. o. l.uut+993R=tn 0, o, n. O. 4 o, 6 l.Qut+49
TC=99 0 6 o. O. n. n. 4, 1,00t+99
18129 p. o. o. n. 6 p. c. 1.uot+99

i C8-135 c. n. O. G. o, n. o. l.out+99
Casti? c. n. n. c. 4 O. 4 1.09k+99 <

U823% 0 n. 0, p. n. O. c. 1.00E+99
us238 c. c. o, o, n. o, c.. l.out+99
NP*237 c. 6 O, n. n. o, n, l out+9v
Pu=23e u. o. o. 6 n. o. o. 1,0ut+99
Pued39 o, n. o. O, o, o, n, 1,uut+99
Pus 241 o. c. O. O. o. o. o. l.00t+99

-PU*282 c. 6 o. n, o, 0, o, l ogt+99
AM=2el 0 o. o, c. e, o, n. 1.0WE*W9
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A"=2cs u, n, o, o, n, 0, o, t, hut +99

CM*285 h, o, n, n, e, o, o, 1, cut +99

CCopas o, n. n. O. o. 6 4, 1,dut+99

ONSI*COh HID Y NONE LIVE R 7NYWDIO k f 0 fit Y l UNG Glat L1 hlh! mum

Mal t.32t+c7 2.a9F +19 3,97E+n? 7.94L,07 3.97F+07 3,#7F+n? a.ept+n7 1,att+uI

Cole 7.%4F +n3 1.'i 2 F + n 3 2.26E+n4 4.53E+04 7.peFens 2.per+ge 7,2MF+p4 1,4dt+0)

Pt*SS 3 nef+1e e,05f*15 2,5St+16 3.9%E+14 1.4hf*19 4.79F+15 d.74p+1e a,1vt+15

h!*%9 2,+wt+e3 t,11F+n3 6.56 ten 3 2. nee +ne 1,n2F+04 A.37F+ol 9.?PP + n3 - 1, alt +h)

LC=eu 9.62F+p% 9.A2F+n5 2.a9E+on 9.77E+ce 7, m 9 7 + r> 6 2.7tF+p6 2,MM +nh 9.ndttob
N!=o) 1.03f+pe 5.aoF+02 t, ant +oe 4.12t+07 7.n6E+07 3.oSt+ne 8.23F+0e 3.89t+04

hs.94 2,19t+en 7.19F+no a.5PF+40 1,32t+nt e.4RF+en 6.96F+no 4.47t+nu 2.19t+09
SWetn 9.%Dttal 2,18F+nt 2.56E+ne 5. tit +ne 2,96F +os 2.45F+04 3.80f+03 2,35t+04

TC=w9 1,beF + n$ 9.70F+04 1.6eF+o5 5.93E+n6 1.45F+04 1.M8F+05 A.47F+03 n.elt+03
2*12w 1.9 7E + 07 a.77t+o2 1.coE+a) 8.maE+no m.aur+e2 3,74p+43 2,7tfeuJ 1, net +p9

CS*tl5 5.1Mt+o) t.tBE+h3 3.M5E+n3 5.MeE+ob 1.n2E+04 3,n6F*pe f.NeF+nt I leP+o)g

Cs=t37 6.28t+ht a.72F+nt 1.95F+n2 3.8tE+02 1,89F+02 1.90F+n? 1. 9 0 F. + n 2 h,dtt+06

u=235 6,est+01 t. net +nt 4.2tE+02 M,e2E+n2 1,n9E+n2 4.4eF=nl 2,9tF+02 d,*dt-dt

us25a 1.95F+e2 8,20E*ni 1.22E+04 2.45E+0e 1,%6F+62 4,7AF=G1 1.lME+03 4,itt=0!

NP=Jit 9.$29.n1 4.14E*02 1,33Et00 1.92E+n3 1,pAF.nl 4,13F+no 4.Mlf+02 4,14k=0d

PU'238 5.n3t+0u 2.76E=ol 1.21F+no 1,24t+uf 3,48E+n0 8,29E=al 2,23f+n3 2,70L*ni

PU-2 %w 2.22t+0c t,ner.nl 4,79t=nl 1.32f+ne 1.%6P+00 3,90 Fool 1.07F+n) t,ast.ol

Fusant 5.sef+04 f.alF+n3 6.93F+n) 9.llF+tn 7,19F,na s.h5F+ne 1.90F+n7 2.MJe+00

Pu=2nd 2,30E+uo 1.11Fant e.9lF=at 4.3tE+n7 1,45F+no 8,P6F=ot 1.195+03 1,11k*ol

AM-248 1,15t+0L A.13F=u2 2.62E=41 1.9tE*D3 8.92F=dt 4,n9F+00 5.73F+nd M,tJt*44

AM*283 1. cot *no 7.11F=02 2.32 Ecol e.8%f+n2 3,99E=nt 3.72F+00 2.87F+02 7.11t=02
CM*243 1, lee +ot 7.3eE=nl 2.e3E+oo 3.02E+03 7.70F+do 3,04F+61 1.29E+n3 7. Jot *01

CM*2a# g,e7g,pt e, pop +ng i,99E+nt 1.lPE*08 A.anF+01 1.P9E+of 5.alF+ne 6, der +nu

unSLeaGW eury nomg g}vgu twya01D KTDNEY LUAG GI=LLI elN!aum

H=) n. 1 o, d. n, n. O, t,09t+99

Cole 0, n. a. 4 4 o, O. ledut+99
Ft=5% o, n, c. u. n. e, n, t,out+99

hl.59 n, n, c. n, n, o, n, t,uut+99

CUsed 0, n, o, c. n, O. n. 1,out+99

N!*63 p. n. O. O. n. p, n. 1,dut+49
N3*94 0, n. u, n, n. o, o, 1,4vt+49

82*0o n, n, n, n. n, o, n, 1. nut +99

IC=99 c. O. O, o, n. o. c. 1.09t+99
18129 0, n. n, n. n. n. o. 1,0wt*99

1,n t+99
C8*l35 o, n. o, n. n, n. c. u

C8+t17 o, n, n. o. n. c. c. 1,09t+w9

U=23% n, n, o, o, n, o. n. 1,uwt+99

Us23M 0. O. O. 4, e, 0, n. 1, Hut +49

NP*237 0, n. n. n. n, o, o, 1,uwt+99

Pu*238 n. n. n, o, n, p. n. 1,out+99
Pue239 o, n, o, p. n, o, n. 1,uut+99

Pu=241 u, n. n. n, o, o, p. l.dutt99
Puedad o, p. n. n, n, o, n, t,put+99

AM*281 0, n, p. o, n. O. O, 8,ouk+99

AMe243 o. n, n, n, n. o, 0, 1, nut +99

cme 2o) c. n. O, a. n. n, 0, t, nut +9v

CM*2e4 o, n. n, o, n. n, n. 1,out+94

SIAL = CON puny RUNE LIVER THYROID frTDNEY LubG GT=LLI MINIMUM

H=3 1,1ct+09 2.ngr+tl 3,3tE+G9 6.62E,09 3.11E+e9 3,31F+o9 3.69t+a9 1,8vttav

Cole o.29t+65 1.24E+05 1,89E+06 3.77E*06 1,89E+66 lea 9E+nt 1.90E+06 ledet*06
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C3*llb 3.88E+n2 letek+h2 5.M5h+od 4.4ME+35 1.n2F+n3 1.naF+al 1.945*oe 1.tet+og

C3*tl7 5.a5k+n2 9.6%E+a2 1.63F+n3 3.277+d3 f.63F*d3 1.63F+41 t,als*as 4.*St+4d

U=/ l% 1. t a6. = a l 1.n6F*11 5.%IE=nl 7.nff*nt 1.43F=nt 5,949=17 1.50p=31 3.94t*04

Della 2.92F+no A,M7F 41 1,u2E+al 2.rst+nt 4,20peno 4.7hF=42 9.4nF+n9 4.Fot-od

sp=217 FeueF=82 4.18F=n3 1.1 d8 11 f.e0F+n0 1.70F=n2 2.73F=01 7.96F="1 4.4st=U3

I Pu=25e 1.59E+nt n. ale =0t 2.9nt+no 1.05E+n5 9 agr+n0 2.05F+00 5.33F+"3 e,91E=ut

Pu=219 2.25t=nl 1.657=n2 d 95(=d2 f .' t a F + n 3 f.97F=n1 3.94F=O2 9.132+nt 1,05t=og

Pue241 4 bet +12 1.a4f+11 9.136+11 8.17E*16 2.89E+12 6.11F+12 1.41E+15 5.udt us

Pue2e2 2.51F=pt 1.tlFen2 4. 9 t F = 12 4.3tE+06 f.95F=nl 4.nhF*n2 1.in#*di 1.11teng

Am=241 1.47t=ut t.4aF=12 4.44E=n2 2.9tr+no 7,43P=n2 4,9eF=nl 1.eSt+no 1,ewt og

Am=243 %.c7F 92 h MeFeol 2.22E=d2 % 9tF=nl 1.h3F=n2 1.66>=01 2.956*nt 6.aot=93

CM=245 4.M2t+ni 1.a9F+o2 1.2oE+43 t.enE+ne 2.M2F*n) 9.276+93 7.anr+03 4.91E+ow

CM*2ae o.a9E+n7 4.49F+aa 1.39E+47 7.2SE+ll a 93F+n7 1.12F+nA 3.a!E*to 5.93t+>g

BEN 5-auN HHut a0NE 1. ! WE 9 THfRUID M7DNEY L U N r. G1=LLI MINIMUM

H=) 2.tHE+11 4.%DF+18 4.55E+13 1.3tE+12 b.%5E+11 h %5F+11 h.555+11 2.lOttil

Cole 3. 9 4 F. + u 0 7.M7F=al 1.tdE+nt 2.16E+0! 9.18F+nt latMF+41 1,1AF+41 7.nik=44

71 5% %.n7E*st M.48F+00 3.5%E+ht 2.4tE+e5 1.2tE+65 2.InF+ht 6.2eF+al A.aotteu

N]=%9 2.16f+no 2.tef$n0 6.93t+nu 1.44 tent 7.20F e g 7,20F+nd 7.146+4d 2.let+0Wn

Cu=en %.77t+25 9.77t*25 1.73E+26 3.46t *26 f.73E+26 f.73F +2e 1.75F+26 5.77t+25

Niagt 2.t9f+n3 7.n2F+01 3.n4E+n3 2.12E+n8 1.nht+ns 1.AAF+n5 1.46F+04 7.02Et08

hu=9e 1 %7E=n3 1.57E=63 4.70E=a3 9.39F=83 a.70s=n3 e.7aF 13 a.7e>=o3 1. git =03

SNs9a 2.94E +03 7.15F+02 3.52F+d5 7.05t+05 3.%2F+n5 1,52F+n5 6.32F+04 7.34E+04

TCe99 1.ooE+ol 4.26ftno 8.59E+no 9.95F+n5 A.82F=61 tentF+n2 2.n3E=pt 2.64t=01

!*12* 4.49t = 31 6.15E=nl 1.96E+no H.19E=o3 1.97t+00 2.31F+JG 2.24F+no M,19t=uj

C8 165 2,11t+u2 A.43F,nl 2,74F+n2 1,49E+n6 7.25E+n2 2.35F+o) 1.21E+ue A.*At+91

C8-13F 4.not+92 a.noE+n2 1.18E+03 2.7eEin3 1.3AF+03 1.36F+ol 1.5HE+d3 '*.out+0d

u=2 5% 9."4E*o2 9.26F=o2 2.46E=nl 5.*3E=ol 2.92F=al A.14Fena 2.95F=nl 4.14t=02

us25A 2.%9t+ub 1.n0E+no 8.6tE+00 1.72F+01 6.e5E+no 1.197=nl 7.49E+00 1,19t=01

NP=231 1.thF=41 9.95F=43 2.24E=n! 1.36E+n0 A.43E=n2 4.12F e n t 6.7tE=01 9.95t=03

Pu=219 3.Sut+ot 1.71t+40 7.53E+JU 2.58E+05 2.39E+nt 9.teF+no 3.R6E+n3 1,pgt,ou

Pus 219 5.h4t=nl 2.6 3F an 2 1.22Esal 9 eoFen2 3.96E=nl 9,97F=02 6.77F+nt 2.63E=d4

Pu=2al 1.15E+13 4.a57+11 2.3tE+12 7.lif+16 7.26E+12 1.55F+13 1.01E+I5 isI9t+49

Pu=242 5.auE=hl 2.78E=n2 1.24Een! t.09F+47 3.93F=nl 1,c3r=ol 7,95F+01 2 Feted 2

AM-2al 2.5atant 3.nlF*n2 1.lurent 2.46E+no 1.77E=al 7.o7F=ot 1.2tr+po $. attend

AMedal e.llt=n2 1.51F=42 4.87E=n2 4.99E=hl 7.12E=n2 1.99F-n1 2. doe =nl 1.51tood

CM-245 l .Mnt +o3 7.16E+n2 2.29E+n3 1.25E+na e.n5F+n3 4,51F+o3 6.25F+03 2.dtt+o1

CM*2ad 1.73E+ns t.1oF+47 3.52F+n7 6.13E+tl .l.14E+n8 3.1]F+n8 2.41P+10 9.MDt+0g

HaFl=CHN kODY RUNE LIVEW THYdDID wTONEY LUNG Gl=LLI mf N!num -

H-3 f. Sit +n8 2 99F+10 3.977+a" 7.94E+n8 3.97F+0A 3.97F+08 4.42F+06 1.32t+0e

C=le 7.5eE+ne 1.%2F+04 2.26E+n5 4.93E+05 7.26E+05 7.26F+05 2.2kf+o$ 1.txt*043

FE=55 5.anF*l7 4.95F+16 2.55E+17 3.95E+20 1.98E*20 e.79F+16 a,74E+17 e,79t+1e

; NI-49 1.29t*n5 2.14F*ne 1.MeE+45 8.15E+n8 2.n7E+n8 a.66F+o5 1. pef +oo 2.let+04
~ CU*on 2.27t+10 6.%9F+10 9.AAE*10 3.95E+11 1.98f+t1 4.37t+n8 1.18E*10 4.3/t+0e

Nien3 1.o3E+n5 3.act+n3 1.unt+05 4.12E*c8 2.n6E+08 3.45F+05 A.23E+n5 3.89tt04

| N3s93 t.%2p+05 1.46f+n5 4.47F+n5 9.31E+n5 4.asE+ns f 99F+ne 3.2aEene 1.9we+de

! 3N=9a 9.n6E+02 2.19E+n2 1.02F+n8 2.04E*no 1.92F+o8 5.6tr+o6 3.92F+os 2.avt+od

TC=99 1.ndE+06 9.20E+o5 1.69F+0e 3.93E+07 t.a5F+n5 1.AAF+o6 6,67F+ne 6.elt+04

I*129 2.4tt+03 6.9AF+03 2.44E+nd 1.84E+ct 1.13E+04 7.13F+06 1.52E+05 1. cwt +0!

C 3 * I l% 1.idE+04 1.18F+ne i.ASE+ne 5.hME+07 f.n2E+n5 3.n6F+p5 1.M6F+nb 1.let+04

C3=tli 1.74E+ce 1. nee +ne 6.68E+ne 3.74F+n7 f.957+n9 5.23F*n5 3.a2F+06 1. net +n4

Us255 1.MME+n3 1.14E*n2 7.92E+46 1.58E+n7 f.47E+43 4.aaF+n0 9.41E+n3 4.4 4t + 09

u=25a 2.oSE+n3 1.20E+n2 1.96F+on 3.llE+na t. gar +n3 4.7aF+90 1.1oF+ue 4.fottoo
NP*211 9.%5E+0p e.14F=0! t.33F+dt 3.nAF+07 3.AAFen0 4.14F+dt 9.h3F+n3 a.lgteon

Pu*218 5.63f+01 2.76t+Jo 1.2tE+n! 7.62E+ns 3.RaEent. 8.29F+n0 2.23F+ne 2, Tot +oo

Pu=239 2.22t+nt t. net +nn e.79E4en 5,77t+ns 3,g F+nt 3.90F+oo 1.dHF+44 1.4*E+09

Pusgel 3.46E+n5 1.41F+p4 6.93E+de 1.32E+tl 2.19F+n5 4.45F+n5 1.teF+ne 2.63tton



. - . . --
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Fue292 A.luf,01 3.ltredo 4.9tF+no 4.31F+0F 1.55F+41 4.n%Feng 1. top +ne ' t . llt +0g
AM-24t 1.15F+0i 4.14F=ol 2.426+JO 4,55f+u7 4.93F+n0 4.ttFent 1,15F+d4 A.18tt * o t

; Am=2e5 t.ott+01 7.12F=nl 2.12E+40 1,n9y+n7 a,ncr+0c 3.76F+nt 4.7CF+0) 7,12t=0!
Caeded t. lee +a2 7.17F+do 2.anF+nt 9,n6E+o7 7,74 Foot 5,tnF+n2 ag5er+0* 7.5/teov
CM*244 9.n7t+e2 A,288+dt t.99E+42 2.29E*to 6,4HE+02 1,89F+S3 5,42F+05 e.dek+ut

M4 F l = 4 f,N Hooy NONE LIVER THvROIO M10NEY LUNG GI*LLI MINIMUM
M=5 u, 4, .) , n, o, n, o, t,40t+99
Cate u, o, o, o, n. 6, n. 1,qut+49
Ft=5% o, n. o, 6 n, o, n, tevut+99
881 = % 9 u. 4 n, o, n. n, n. 1,uut+99
CU=en' u. n, 9 o, o, o, n, t.49t+9w
NI=el n. n. O, o, 0, c. 4 1,Duk+99
N tis 9 a o, o, o, G, 0, 4, 0, 1,4Wh+99
SN*9n a, 4, p. o, n, O, n, t,0Ut*99
IC=99 4 n. n, u, n, 0, p. 1,09t+99
!agge 4, n, o, o, p, p, n, 1,ttyt+99
C8-115 o, n, o. o, n. o, n, t.out+99 ,

Ca=1it .. n. n, n. n, n. n, i. nut +99
u=25% o, n. o, o, n, n. n, t out+99
U=234 u, n. n, 0, 4 O, n, 1,00E+99
M*257 de 4 n, 0, n. O, 0, 1,out+99
Pu=234 u, o, n, o, n, 0, n. t ,uut +M
PU+239 u, o, n. q, n, c. n, t.out+99
Puedet u, o. o, n, n, n, n. 1.ouL+99
Fu=242 o. n. O. n. n, n, n. 1,09t+99
AM*241 4 6 c. Q. 6 4 n. 't, nut +9V
AMata) u, G. 0 3 n. o, n, 1,0wt+99
CM*2aj 0 n. o. 4 n n. n, t.uut+99e
CR*244 u. n. n. a. n. c. n, t.out+99

I

MnF2*CUN Huny RONE LIVER 7MYR0!D Mf0NEY LUNG Gt=LLI MINIMUM
Mal 1,54E+2n 1,n3F+30 e.02E+28 8.05E+2A 4.92Fe24 4,n2Ft28 4.46E+28 t.34t+2e
C=14 m.4tE+o2 1.69E*02 2.52E*03 5,05E+03 2.92E*03 2.52F+03 2.55E+03 1.09t+od

| FE*55 0, 1, 0 o. o. O, o, 1,uut+99
N!=59 2.79E+ct 2,92E+01 A,38E+nt 1.7tE+n2 A.56E+nt 8.4tt+ot 8.49E+01 2.5dt+0!
Cu'6a 5.tSE*55 1.tSE+55 9.45F+5% t,89E+56 9.a5E+55 19F+55 9,4eF+55 5,Ibt+5h

9,20F+u6Nt=&3 9.a5t+05 2.'9F+ne 3.30E+46 3.62E+19 1.AtF+ng 3, 7.22F+0e 2.99t+44
N3=94 1.49F=n2 f.a9F=32 5.66E=n2 t,13E=ot 5.66E=n2 9,66F=02 5.66F=n2 1.89t.02

| 5W=9n 5.M4E+10 1.n4E+10 9.64E+11 1,93E+t2 9,64F+11 9,A0E+11 6.24E+11 1.u9t+10
I IC=99 t,69t+04 9,22F+03 1.68Eene 3.94E+05 1.45Een3 1.mmF+04 6.6eE+02 6,nat+ng

!*t29 6.62L+00 4. nae +no 2,46E+nt 1,83E=ot 2.7tE+01 2.7eF+01 2.69E+01 toest=ut
Cast 1% 3. lee +n2 l.18E*02 3.85E+n2 5.ast+u5 1.n2F+03 3.06F+43 1.66E+04 t,tet+od
CSet37 5.e5E+0s 5.64E+08 1.e9E+n9 3,39t+09 1.h9F+49 1.70F+09 1,70F+09 5.bettot
U*215 l.loE+on 5.78E=ot 3.5tE+oo 1.02E+00 2.A3E+00 e.19E=n2 1.1NF+00 4,39t=J2
u=23d 1.2AE*01 1,96E,00 ten 2E+o2 2.0eE+a2 1,17E+01 4.78F=d2 9.72E*01 a.76t=4d
NP=217 9,22Een2 a,13E=43 1.3tE=nt 1,4tE*01 1.46F=n2 3,94F=41 7.etE+00 e,13t=os
Pus 21e F.eSt+02 3,76E*01 1.65E+ot 1.66E+08 5.23Ee 2 1,13 rent 3. nag +05 3, ret +otn
Pus 239 2.2st=nt ten 6E=02 4.92Eent 1,15E*04 1.60E=ot e.n0F=n2 tenaE+02 ten 6t=0d
Pu'241 t,15E+24 4,67F*22 2.30E+23 1.44E*29 7.26E423 1.54F+24 3.65F+2e 1. tut +JU
Pu=242 de llE=o t 1.ttE=ot 4,92E=o2 4.12E+06 1.96E=ot 8,07E=o2 1. toe +42 1, tit-od
AM=241 4.29E=ot 3.16E=o2 t.n2E=nt 6,2ne+nt 1,75E=01 1.52F+00 2.9br+0! 5 lot-o2
AM 243 9,n4E=n2 7,64F=03 2.49E=o2 6.lBE+no 4.76F=n2 5,hnrent 2,eqE+00 7,owt oA
CMedes 2.60t+08 2.20F+of 7.25E+07 7,6st+n9 7.ptF+ps 7.95F+n8 3.77E+09 A tat +0po
C#*244 2.45E+t6 1.58E*15 5.0tE+15 2.60E*21 t.63E 16 4.74E*t6 1.35E+t9 3.99t+0v

McF2*AGR MuoY RUNE LIVE 9 TMYR0!D Nf0NEY LUNG Cf =l L! MINIMUM



. _ ,, , _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _

M*3 3.n7t+23 7 esE+lo 1.luf.24 2,20F+24 1.toF+74 1.10F+23 1.10F+25 3.87t+23
i C=le 1.185*an 4.56F="I 1.25E+nt 2.5st+nt t.75E+nt 1.7%F+4l 1.25P+a1 8. 3st = 'l|

Pte%S a. 1 4 4 a. J. 6 1."df + 4D

N!=99 d n3t+ul t.94F+nt 5.7AF+41 1.45E+n2 7.73F+nt 7.19F+41 6.7eF+41 1.let+31
CU=en 7.ent+55 7.6hF+55 7.96F+55 1.6nt+56 7.9AF+95 7.9eF+55 7.97E+55 2.6ct+53e

N!*e3 9. ' 4 F + n g 1.n3F+n3 1.3tt+n$ 9.15F+n9 4.48E+n9 4.14F+ao h.125+45 3.dat+03
Nd=94 1.%9F*02 1.%9F=o2 4.765-42 9.5aE=a2 4.78F=42 4. 7 M F * .i2 4.78F=02 f.59tedd
84=96 6.95F+nn 1.71F+no M.tnE+tl 1.63E+12 A.14F+11 A.13F+ll 1.74E+10 1.#1t+"O
TC=99 1.cof+01 4.7FF+no a eut+no 9.96t+95 6.84Fanl 1.nlF+n2 2.63F-nl 2. hat *d!

lol29 9.edhant 2.17 F + 0 0 7.755+30 9.20E=os 4.n5F+no 2.11F+nt 1.72E+nt 9.dut=03
Ca*l35 1.stt+d2 A elt+al 2.74E+12 1.49F+n6 7.75F+e2 2,35F+ol 1.21F+o4 8.uat+01
C3-137 a.77t+o$ 4.765+n6 1.43F+n9 2.ReE+n9 1.e3F+n9 1.43t+n9 t.elp+o9 a,roteue

U=435 9.49f=nl %,9tF=nl 2,9eE+09 5,95E,no 7,9aF+no 1,nst=11 2.ngF+no 1.cek ug

Ue254 l.3Ft+nt t anF+no 4.blE+nt 1.72E+n2 t.h48*nt 1.7tF=41 4.49F+nt 1.dican!
9.enrant n ter+on 1.04t=od

N4=237 2.17Feal 3.n4F=12 6.19E=al 1.leF+ot 9.h2,F=42
Pu=21e 1.93t+63 9.42F+al 4.15E+n2 1.42E+oo t.12 e 3 2.HoF+u2 2.19F+Gb 9.edt+uln

Pu=239 5.74E=dt 7.67F=n2 1.74E=nl 9.73E*ol 4.n2F.nl 1.otF=nt 7.H6P*nt 2.hik=44
Pu=241 2.MnE*24 titFF+25 5.M06+73 1.5eE+29 1.83F+74 1.8 9F + 24 2.htF+2e 2.13t+09
Pu=Jed 5.Maf=nl 7.74 Fan 2 1.74F=pt 1.09E+07 1.92F=01 1.n3F=ot 7.96E+61 2.fot od
AMedal 9,92t=nl 7,45E=o2 2.54E=nl 5.23F+01 4.14Fent 3.%or+no 2.32F+ct 7.ebt=ud
Ame283 2.oht=ut 1.a8E=n2 6.18E=42 5.22t+00 1.n4Fent 7.185 01 7.45P+00 ledet=p2

CNe243 e 98t+o8 5.54F+n7 1.76E+n8 6.45E+n9 4.99F+c8 1.37F+n9 3.17t+09 2. net +al
CM=2e4 6.23E+t6 1.475+15 1.2eF+16 2.20E+21 4.c9E+16 1.20F+17 9.34F+18 lengt,ut

i

ACCletNI CONCt*1NAIIDNS ,

INf*Ald HuoY uu"E LIVie 7MYROID MfDNEY LUNG GletLI MINIMUM

M*l I.56E+n6 1.13F+n9 1.56E+06 1.56E+n6 1.96E*06 1.96F+06 1.60t+no 1,36t+06

Celo 6.45t+u2 1.69E+02 H,45F+12 8.45E+n2 A.45E+n2 4,45F+n2 4.a7E+02 1.69F+dd
FL*55 1.09E+15 7.73E+14 9.71E+14 9.25E+15 9.25E+15 5.32r+14 1.59E*15 5.Jdt+34 i

NI'59 1.48t+n3 2.87t+02 7.83E+02 6.62E+n3 A.62E+n3 3.45F+n3 2.90E+03 2.nyt+od
Gueth 5.82'+07 6.69E+07 6.25E+07 6.69E+07 h.69F+n7 5.93F+0e 2.97t+07 5.93t+0e
N!*65 1.43f+n3 4.78E+nt 6.CoE+02 3.n?E*nt 1.n7t+p6 5.41F+p3 3.46E+03 4.75L+01

; Nee 94 3.65E+n2 1.h4E+n2 3.65E+n2 1. nee +o2 1.h5F+02 1.68F+42 1.63F+02 1.H3t+od1

Sw=wo I.dok+nt 3.99E+no 1.h5E+ns t.h5E+nt 1.65F+ne t.neF+ne t 415+02 3.59t+og

TCe99 2.o0E+04 1.15F+ne 7.50E+n3 2.92E+n5 h.stE*n2 2.28F+04 2.47E+n2 2. eft +dd
tel29 2.etE+nt 5.a5E+0i 6.57E+nt 3.39 Esc 2 1.53F+0! 2.99F+n2 1.77E*05 3.39t=0d
CSal3h S.88t+02 1.54E+02 1.67E+02 4.37E+65 4.43E+n2 1.435+o3 7.42f+03 1.54t+4d
CS=137 4.57E+02 1.43E+02 2.83E+02 9.6AF+63 7.89E+n2 t,99y+03 6.ett+03 2.83L+0d
Us235 a.ljt+nt 2.h1E+no 1.n0E+0} 1.00E+03 t.tlE+nt 6.hlroo2 3.80E+0! 6.61E=02
Ue234 4.64E+01 2. 7 4 F. + 0 0 1.53E+ne 1.53E+04 1.20F+01 F.12F=02 5.59E*01 7.ldtedd
NPe23F 4.24L=41 1.84E=32 1.97E=01 1.66E+03 9.74F=n2 6.16F=nl 3.84E+01 1. Met =od ,

'

Pu 25e 2.59E+00 1.72E*nt 1.792=nl 2.61E+na 9.68Fant 1.23F=J1 9.$nE+01 f.ddt=0!
Pu=234 v. Hot *01 4.99E=02 7.12Een2 3.0lE+04 2.31E=nl 5.20F=n2 4.htF+01 4.59E=od
Fu=241 1.53E+04 6.23F+n2 1.03F+n3 9.e3E*08 1.74F+n3 6.9tF+n3 4.66E+n5 6.ddL+ud
Pue2e2 .l.92F+ou 4.90E=02 7.79Een2 l.54E*04 2.10F=41 6.n3F=02 4.e9F+01 4,vWt=u2

AM=241 5.laE=01 3.hlF=02 1.M9E=n2 3.29E+p3 6.70F=02 6.flF=41 4.77F+01 1.httedd
AM 243 4.48E=01 3.167 02 3.45E=ol 2.46E+03 9.91 Fen 2 5.60F=ot .3.95F+01 3.! steed
CM 243 5.25E+0c 3.27F=01 3.62E=nt 8.3tE+03 1.15E*00 4. elf +0D 3.46F+02 3.dit=ut
CM*244 4.38E+01 2.79E+90 2.96E+nu 7.24E+05 9.98t+00 2.etF+al 2.27E+03 2.79t+09

I ER0=AlH $31f RONE LIVEN THYRulD K1DNEY IUNG- GI LLI MINIMUM

M=3 3.pde+49 2.%9E+52 3,02E+49 4,02E+49 1.a2E+4g 3,n2F+ 9 3.10F+49 3.pdt'+4v
Col 4 7.22E=01 1.45E=0! 7.22E=al 7.22Espl 7.72F=81 7.22F=01 7.23F=0! 1.4bf=01'

G. n. O. ~ 8 1.09t+99
i FLeb5 0 O. O. .

5. 95E+00
9.95E+00 2. 65F*00

2.out+00 1.9eE=ul
t Nie59 1.h2E+no 1.98Fant 5. 40E=0! n. i.e.E+99.. .

|
Coe6. n. o. . .



_ _ _ _ _

N!*63 1.49t+a6 5.10f*ne F.6eE*n5 3.euE+h9 1.40F+ng n,n2p,uh 3.8aE+"o 5,39t+09
Nd ws. 2.65Eent 7.e4F nl 2.n1E=nl 2.69Fent 7.h6F.nl -t,7tp.nl 7,got 42 7.Sut end8he9p' 2.16F+1P %.a6f*t7 2.7cF+21 2.7eE+21 7.7eF+71 2.78F+21 2.30F+19 S 80k+17eIC-99 1.7 7E + ul 7.65F+no 5.12F+90 2.00E+02 a.17E=01 1.%6F*ol 1.her.ul 1, ort =ot
!=l49 1.haf*02 l. opp.n2 g,anF.02 7.30E*h5 8.40f=n2 1.76F=dt 1.7ne-ol 2. Jut *J$l Cual35 /.a3E=al 9.65Fedt 1.14F=11 2.972+n2 3.nlE pl 9.72F=ot 5.neF+n0 l ast-J!e

j C3*llt 6.e2E + 18 - 7.99F+t8 2.2tF+t8 7.57F+19 4.16E+18 1.967*19 e,70p+19 2.dttele
! u=235 #.noEen2 t.77F=o3 e.AlF.=91 6. ale =nl 7.93F=n3 4.asF=as 2.5HF=D2 4.48t=0Du.2tn 5.15t.n2 s. net =o3 1, nee +0! t.04E,nl n.15F=n3 m,p3F=95 3.76F=9d 4.aat-obNF-dit d.Mst.no 1.75f=d5 1.14E=ot 1.llt+no 1.90F.n5 4.14F=64 7.htF="2 1.d5t*35Pu=218 7.4ep+03 1.43f+n2 5,cSE+02 7.36E*n7 1,$0F,n3 3.afr+p2 2.67F+ng 3,est+o2

Pu=239 7.98Fane 3.79F=45 5.fcE=ol 2. lee +nt 1.65E.ca .o.15F=o5 3.1ut=42 3.dwraubPuegel d.tnE+ss m.heF+42 1.46E+43 1.00E+49 a,60F+e3 9.82F+e3 6.62F+45 n,p4t+edPueget n,97g 04 1.3aF=n5 a 97E=o5 1.n5E+nt 1.97Eene s.12F-35 3.2up.u2 1,3*k-oS
Are288 6.10E=d3 0.12F=ce a.e5E=44 3.94E+nt A nlF=04 7,30F=43 5.70 Fool e,3dk 04
AM*2al 3.59F.44 2,4 3E .n 5 2.7eE=45 1.97E*no n.74E.n5 4.ent.no 2.A4F=02 2.54t=otC"*243 2.87t+15 1.19F+14 1.9hE+14 e.5eE+18 A.26F+14 2.42F+15 1.n9F+17 1,79t+1e
CF'244 9.65E+3c 6.14E*29 6.52E+29 1.59t+35 2.tlE*30 6.teF+30 4.99F+32 6,lgt+29

INT = gal Mo0Y unht LIVE 9 IMYdOIO KfDNEY l.00G Gl=LL I Mimleumnel 1.c2t+n6 1.n3F*13 1.H2E+46 1.82E+06 1.R2E+n6 1.82F+04 1.#25+06 1,8dt+o6Cele 1.72t+02 7.e3F+nt 3.72F+02 3.72E+02 3.72E+n2 3.72F+n2 3.727+02 7,43t+0!Ft*Ss i.e9E*ts 4.nlF+ta 5.7tE+t# 1.08E+16 1.68F+16 9.82F+1e 9.47F*le 4, ult ,leNie59 1.4tt+03 2.664i02 7.37E+42 1.00F+na 1.n0F+ns 1.00Ft94 2.79g+n) 2,o6t+odCu*tn A.6aE+o7 7.A4t+07 7.26E+n7 7.84Een7 7. nae +07 7.neF607 3.12f+n7 3,ldt+o;N!*63 1.32F+03 e.42F*nt 6.37E+02 6.96E+10 6.96E+10 1.23F+n8 3.05E+03 8,8dt+0!kH=te s.29E+n2 4.17F+c2 4.24f+nd 8.34E+n2 4.24F+02 4.3er+02 3.oMF+00 3.uck+ov8N=9n 1.69E+ct e.15E+00 1.*eE+48 1.94E+ne 1.94F+04 1.94Faog 1.n3F+o2 m lht+007L*99 3.2eE+04 1. 3 t f + 0 4 8.79E+n3 6.63E+n9 6.99F+n2 1.n3F+05 2.69f+n2 2,ovt+0d
e

1*l29 3el4E+02 7.70E+02 8.67E+02 4.37f=nl e.%9E+n2 3.79F+03 2.47E+o3 4,3/k*01Cual35 9.57t+ut 1,92F*nt 4.25F+nt 9,92E+n9 t.t2E+n2 3.75F+42 l.925+n3 3.9dt+0!CS*l37 8.12E+02 1.o0F+02 7.35E+11 1.13E*ca 2.teF+n2 6.7nr+n7 2.n6F+03 7,35L+01D*215 6.54F+41 4.19E+00 1.17E+03 1.17E+n3 1.77F*01 4.58F+02 a.16F+0! a,19t+veump 3a 7.39t+pl e,39F+00 1.78E+ne 1.78E*0s 1.92E+0! l.4AF+n3 6.tnF+0! a,39t,ov
NP*237 5.37E+bt 7.23F+n0 2.54E+ol 1.9eE+n3 7.19E+no 1.foF+n3 3.40F+0i 2.daL+00PU"23a 4.18E*62 1.n?E+ut 7.46E+al 3.05E+ne 9.86f+nt 2.9et+03 9.96t+0! 1.olt+0!PUa214 1.67E*02 a.n9E+00 2.99E+nt 3.92E+04 3.95F+nt t.77F+n1 a.n4E*"I 8,o9t+49Pu*241 2.0eE+4h 4.12f +ne 7,HlE+n5 2.23E+13 a e3F+05 1.57F+ne e.97F+u5 4,ldt+uePu*242 1.72t+02 4.00F+n0 3.09F+nt 1.40E+pa 4.npr+nt 1.27F+n3 4.92F+0i 4,49t+DuAMe2el q.33E+vl 7.89F*no R. toe *00 3.84E+p3 4.AlF+po 3.ntr+a3 3. tsp +0! 2.n9t+pv
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NUCLEAR REGULATORY COMMISSION! e o

{ WASHINGTON, D. C. 20566;

k, n . / REQUEST FOR THE DEISCODES

i

This form should be urad to request a copy of the U.S. Nuclear Regulatory Comm-
ission's nEisconrs computer code (s). Please provide the
following information in order to facilitate distribution:
REQUESTOR: DATE OF REQUEST:

ORGANIZATION:

ADDRESS:

This request must be accompanied by a 2,400 foot reel of magnetic tape.L

Standard Tape Format: If requested otherwise, note here:

-- 9-track
-- 1600 BPI
-- EBCDIC

-- 80 characters per record
-- 3200 characters per block

The charge for processing one code is $60.00, two codes is $80.00, three or more
codes is $102.00.
A billing charge of $8.00 will be added if you send a purchase order without pay-
ment. Send check payable to U.S. Nuclear Regulatory Commission to avoid billing
fee.

Billing is requested Check is enclosed-

If you desire Express Mail return, you must send us a prepaid label which your
company can acquire from Federal Express only.

This form must be mailed along with the reel of tape and purchase order / payment to:

(withinU.S.) (outside U.S. - must send check with order)
James A. Shields William Lavine
Office of Resource Management Office of International _ Programs
Mail Stop P-624 Mail Stop EWS-403
U.S. Nuclear Regulatory Comm. U.S. Nuclear Regulatory Comm.
Washington, DC 20555 Washington, DC 20555

Pertinent NUREG documents are: NUREG-0782,Vol.1-4 and NUREG/CR-1759,Vol.1-3 ,

To order, write: GPO Sales Program, Division of Technical Information and
Document Control, U.S. Nuclear Regulatory Commission.

The DEISCODES computer code has been prepared as an account of work sponsored or
performed by the United State's Government. Neither the United States nor the
Nuclear Regulatory Commission, nor any of their employees, nor any of their con-
tractors, subcontractors, or their employees, make any warranty, expressed or
implied, or assumes any legal responsibility for the accuracy, completeness or
usefulness of any information, apparatus, product or process disclosed, or repre-
sents that its use would not infringe privately owned rights.
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Environmental Impact Statement (DEIS) (NUREG-0782, Vol.1-4) supporting
10 CFR 61, " Licensing Requirements for Land Disposal of Radioactive Waste."
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