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ABSTRACT

The computer code ALLDOS is described and instructions for its use are
presented. ALLDOS generates tables of radiation doses to the maximum individ-
ual and the population in the region of the release site. Acute or chronic
release of radionuclides may be considered to airborne and waterborne pathways.

The code relies heavily on data files of dose conversion factors and
environmental transport factors for generating the radiation doses. A source
inventory data library may also be used to generate the release terms for each
pathway. Codes available for preparation of the dose conversion factors are
described and a complete sample problem is provided describing preparation of
data files and execution of ALLDOS.
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1.0 INTRODUCTION

The computer program ALLDOS was prepared for rapid calculation of radia-
tion dose tables with consideration given to all significant exposure pathways.

Three release terms may be specified for each case: airborne release for
external and inhalation exposure; airborne release for terrestrial pathways
(ingestion/external); and waterborne releases for terrestrial and aguatic
pathways (ingestion/external). Separate release éod':e terms are defined for
each release pathway to be considered for a given case. An optional procedure
is provided for generation of release terms from a basic radionuclide inven-
tory. The basic inventory is multiplied by release factors defined for each
radionuclide class and each case.

ALLDOS relies heavily on use of precalculated dose conversion factors to
describe terrestrial pathways and radiation dosimetry. Dose conversion fac-
tors defined for each release pathway are used to generate dose commitments to
a maximum individual and the population in the region of the release site.
Acute and chronic releases may be considered. Preparation of dose conversion
factors is described in Section 3.0.

The dose reports indicate dose contributions by release pathway plus the
total doses to selected organs. The dose contribution fraction by radionuclide
for each organ is also reported as an option.

ALLDOS was developed for calculation of radiation doses from postulated
releases of aged radioactive wastes. These radionuclides are long-lived with
decay half-lives of several weeks or longer. Therefore, radioactive decay in
transit from the release point to the location of exposure in the environment
is not considered.

The version of ALLDOS described in this document is operable on the UNIVAC
1100/44 operated by Boeing Computing Services for the Department of Energy in
Richiand, Washington. The structured program was compiled using an ASCII
FORTRAN compiler available on the UNIVAC 1100 (FTN processor). Approximately
45K (decimal) words of storage are required to execute the proaram.

1.1
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2.0 DESCRIPTION OF CALCULATIONS

The primary function of ALLDOS is to calculate maximum individual and
population dose tables generated from release inventories and dose conversion
factors. As such, ALLDOS contains no models of its own but is merely a report
generator. The equations used to generate the result tables are presented in
the following section.

2.1 RESULT GENERATION

The code ALLDOS considers contributions to dose from three release pathways:
e airborne releases resulting in inhalation and external exposure (referred
to as "airborne pathways"),
e airborne releases resulting in exposure through terrestrial pathways
(referred to as “"terrestrial pathway"),
e waterborne releases resulting in exposure through terrestrial pathways
and aquatic pathways (referred to as "waterborne pathway").
Doce results are generated using radionuclide release terms for each pathway
multiplied by appropriate dose conversion factors supplied for each pathway.

Two methods are available for specification of the release inventories:
e direct input from cards of activity released for each radionuclide and
each pathway,
e 1input of a basic radionuclide inventory from which release inventories
are calculated using release factors for each pathway and radionuclide.

The first method is useful for runs involving inventories to be considered

only once or twice. However, when a basic inventory can be defined for use
with several release cases, or when parametric studies are to be performed,
then the second method may greatly reduce the effort required to run ALLDOS.
The second method involves' establishing a basic radionuclide inventory such as
the activity (in curies) of each fission product in reprocessed waste per
metric ton of heavy metal. This data file may be suppliied to ALLDOS by card
input or as a data library on File 15. The actual release for each pathway is
calculated using release factors defined for each pathway and each radionuclide
class. This calculation may be represented by the following equations:
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Q, = Fay (2.1-1)

Qy = Fiy* (2.1-2)

0f = Feqe Oy (2.1-3) '
where

Q; e release of radionuclide i to airborne pathway, Ci/year .

Qt e release of radionuclide i to waterborne pathway, Ci/year

Qf e release of radionuclide i to terrestrial pathway, Ci/year
Q.. e activity of radionuclide i in the basic inventory

F.: o fraction of radionuclide i in the basic inventory that is released
to the airborne pathway, year-‘1

Fti e fraction of radionuclide in in t?e basic inventory that is released

to the waterborne pathway, year~

Fe, o fraction of radionuclide in in the basic inventory that is released

to the terrestrial pathway, year'1

The above equations apply to chronic releases (1 year or longer) and to
acute rejeases. However, for acute releases the fractions give total activity
released rather than activity per year. When the first method for release
inventory specification is used, the parameters 0;. Q; and 0; are supplied
directly on cards.

To simplify input the release factors Fai' Fti and Ffi are supplied
by radionuclide class rather than by each radionuclide. The class definitions
are specified through input with up to 80 classes allowed. The defined classes
are used for all release pathways. The basic inventory has a class associated
with each radionuclide entry. A given radionuclide may have more than one
entry by specifying different classes for each entry. When this is done the
total release for the radionuclide is the sum over all entries multiplied by
the appropriate release factors. For example, if radionuclide i has three
entries designated by (1), (2) and (3) then the total release for the terres-
trial pathway is given by

2.2



0f = Fee(1) Qpq(1) * Fpi(2) Quy (2) * Fry(3) Qu4(3) (2.1.4)

where

Ffi(j) » release factor for the j-th contribution to the terrestrial
release term of radionuclide i, year'l,

Qoi(j) e basic inventory of the j-th entry for radionuclide i, curies.

when this method is used to generate the release terms a report is printed
showing all non-zero contributions for all radionuclides in the release terms.

The release terms are used to generate dose result tables for the maximum
individual and the population using dose conversion factors and environmental
transport factors. The dose conversion factors are defined for each release
pathway, release period and dose commitment period. A detailed description of
dose conversion factor preparation is given in Section 3.0. The dose conver-
sion factors are supplied to ALLDOS as data libraries (see Appendix B).

The environmental transport factors (see Section 2.2) include considera-
tion of atmospheric dispersion, waterborne dispersion and population distribu-
tion. For releases lasting longer than one year a "plant-life" factor is also
applied to the airborne release pathway doses. This is necessary because the
airborne pathway dose conversion factors are normalized to one curie total
release rather than to a release rate of one curie per year (as for the ter-
restrial pathway and waterborne pathway).

The doses are calculated for the maximum individual as follows:

Anr = 1 Q) (E/Q),T, (2.1-5)
Baro = OAby Q) (E/Q), T (2.1-6)
Caro = OTor O (E10), (2.1-7)
Dare = OFor Q) F (2.1-8)
MaTo = At * Bato * Cato * Oato (2.1-9)
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A;T e dose contribution from external exposures to radionuclide i
(airborne pathway) for the maximum individual for exposure period

T, rem

Ei external dose conversion factor for radionuclide i, rem per
(Ci~sec/m3)
(E/Q)a time-integrated air concentration at the location of the maximum

Tc plant-life factor based on the release duration, years. For
. short releases Tc is set to 1.0
B;To maximum individual dose contribution to organ o from inhalation
uptake of radionuclide i (airborne pathway) for exposure period T,
rem
DA;T innalation dose conversion factor for radionuclide i, organ o
and exposure period T, rem per (Ci-sec/m3)
C;To maximum individual dose contribution to organ o and radionuclide
i from airborne terrestrial pathways for exposure period T, rem
(E/Q), o time-integrated air concentration for the maximum individual for
the terrestrial pathway, sec/m3
DTQ; maximum individual airborne release dose conversion factor for
organ o, and radionuclide i and exposure period T, rem per
(sec/m3) per (Ci/year)
D;To maximum individual dose contributiqn to organ o and radionuclide
i from waterborne release pathways for exposure period T, rem
DFg} maximum individual waterborne release dose conversion factor for
organ o, radionucide i and exposure period T, rem-sec/ft3 per
Ci/year
Fm maximum individual waterborne release environmental transport
factor, sec/ft3
";To total dose to the maximum individual for organ o, radionuclide i

The waterborne patnway dose conversion factor is normalized to the river flow

individual for the airborne pathway, sec/m3

and exposure period T, rem.

rate used as the source of contaminated water and to one curie release.

2.4
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In the above equations the exposure period representation T is used to define
both the uptake period and the dose commitment period. The data libraries of
dose conversion factors generally provide data for acute release, chronic
release for one year and chronic release for several years (i.e., for the
plant-life). Dose commitment periods generally considered are one year and
fifty years.

‘ The equations used to calculate the population doses are similar to
Equations 2.1-5 through 2.1-9 with the environmental transfer factors (E/O)a,
(E/Q), and F replaced by PM,, PM§ and F, respectively. Also the terres-
trial dose conversion factors DTgk and Dng are replaced by DTg} and DFg;
respectively. The resulting equations are

i ? 4l
ApT - Ex Qa PMa TC (2.1-10)
i i i
BpTo = DAOT Qa PMa TC (2.1-11)
i pi i
CpTo = DToT 0f PMt (2.1-12)
i pi .i
Dpto . DFot 0t Fp (2.1-13)
i i i i i
where
A;T e population dose contribution from external exposure to radio
ruclide i for exposure period T, man-rem,
PMa e population weighted time-integrated air ccncentration factor,
man-sec/m3.
B;To e population dose contribution to organ o from inhalation uptake of
radionuclide i for exposure period T, man-rem,
C;To e population dose contribution to organ o and radionuclide i from
airborne terrestrial pathways for exposure period T, man-rem,
OTQ} e airborne release population dose conversion factor for organ o,

. .y 3
radionuclide i and exposure period T, rem per (sec/m”) per
(Ci/year),
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population weighted time-integrated air concentration factor for

terrestrial pathways, man-sec/m3,

e popuiation dose contribution to organ o and radionuclide i from

' the waterborne terrestrial pathways {or exposure period T, man-rem, ‘

DF$; e waterborne release population dose conversion factor for organ o, ‘
radionuclide i and exposure period T, rem-sec/ft3 per Ci/year,

F_ e population waterborne release environmental transport factor,

3 s
manssec/ft",

2.2 ENVIRONMENTAL TRANSPORT FACTORS

The transport and dispersion of released activity is described by environ-
mental transport factors. These factors are defined for each release pathway
for the maximum individual and the population. The maximum individual trans-
port factors are:

(E/Q)d o time integrated air concentration at the location of the maximum
individual for the airborne release pathway, sec/m3

,

(E/Q), e time-integrated air concentration at the location of the maximum

individual for the terrestrial pathway, sec/m3

Fm e waterborne release pathway dilution factor, sec/ft3.

The waterborne release transport factor is the inverse of the flow rate of the
river receiving the contamination.

The population transport factors are:

PMa e population weighted time-integrated air concentration for the
airborne release pathway, man-sec/m3

L ]

Fp e waterborne release pathway population weighted dilution factor,
man-sec/ft3

.

.

The population weighted air transport factors PMa and PMt may be repre-
sented as follows:

locations "

pi(E/Q)i (2.2-1)




where
91 e population within area i, persons
(E,Q)i e average normalized time-integrated air concentration within area
1 sec/m3
i e location index to include all populated areas near the release
site.

The transport factor PMt is calculated by Equation 2.2-1 also with appropri-
ate values for (E/Q)i. For most situations the values of PMa and PMt are
the same.

The waterborne factor Fp may be considered to be the population served
by contaminated produce divided by the receiving river flow rate. All of the
above transport factors are defined for use with the dose conversion factors
provided in tne data libraries (see Section 3.0 and Appendix B).

I
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3.0 DOSE CONVERSION FACTORS

This section describes preparation of dose conversion factors required by
ALLDOS. Four types of dose conversion factors are supplied in the two data
libraries:

File 10 library:

e external exposure to plume,

e inhalation uptake from plume,
File 12 library:

e airborne terrestrial pathways,

e waterborne terrestrial pathways.

Each of these factors is described in the following sections.

3.1 EXTERNAL EXPOSURE TO PLUME

The external dose conversion factor (Ei of Equations 2.1-5 and 2.1-10)
gives the dose from gamma radiation to an individual exposed to an infinite
plume of a radionuclide. The factors are normalized to a time-integrated air

3 over the time of plume passage. For radio-

concentration of one Ci.sec/m
nucl‘des that nave significant beta radiations, consideration should be given
to Bremsstrahlung radiation contributions to the external dose factors. The

external dose conversion factors may be calculated as:

photons
£} = 0.23 Z (eij . E;J.> fay (1 + ugdre™ (3.1-1)
J=1
where
E; e external dose conversion factor for radionuclide i, rem per
(Ci-sec/m3),' A
E:J e total photon energy emitted per dissintegration by radionuclide
i for energy group j, MeV per dis,
E;J e effective photon energy in the form of Bremsstrahlung from beta
emissions of radionuclide i for energy group j, MeV per dis,

|
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3.3 TERRESTRIAL PATHWAYS FROM AIRBORNE RELEASES

The dose conversion factors for terrestrial pathways related to atmos-
pheric releases give tne accumuiated dose from continued exposure to environ-
mental contaminatior. The terrestrial dose factors for airborne releases are
given in File 12 for both chronic and acute releases (see Appendix E for the
structure of Fi'e 12). The dose factors are normalized to releases of one
curie per year for chronic releases and to one curie for acute releases, with
unit values for X/Q. The information in File 12 implicitly contains many of
the assumptions about demography and lifestyle required; therefore the file
must be established on a site-specific basis. Generation of File 12 is per-
formed using the computer program PABLM (Napier, Kennedy, and Soldat 1980).

File 12 contains accumulated dose factors for both an average and a maxi-
mum individual. The average parameters are muitiplied by a population distri-
bution to obtain a collective dose by ALLDOS. Dose factors are included for
one-year doses and accumulated doses from both acute and chronic releases.
Factors for up to five organs may be included. The factors are calculated
based on all the desired exposure pathways and summed. Al] dietary and recre-
ational habit information is thus worked into the dose factor, making File 12
site-specific.

3.4 TERRESTRIAL PATHWAYS FROM WATERBORNE RELEASES

The dose conversion factors for terrestrial and aquatic exposure pathways
also give accumulated dose from continued exposure to environmental contamina-
tion. The factors for accumulated dose from waterborne pathways are given in
File 12 (see Appendix E) for both acute and chronic releases. The dose fac-
tors are normalized to releases of cne curie per vear for chronic releases and
to one curie for acute releases, with no dilution in receiving waters. Dilu-
tion is handled in ALLDO§. ALike the terrestrial pathway dcse factors from
atmospheric releases, many of the supporting assumptions are incorporated in
these site-specific factors. These dose factors are also calculated using the
program PABLM. Included in each dose factor may be contributions from irri-
gated food crops, farm animals, drinking water, aquatic foods, and external
irradiation from contaminated soils, sediments, and water.

3.3
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APPENDIX A

COMPUTER CCDE DESIGN

The computer code ALLDOS was develcped using structured design and pro-
gramming techniques. The current version is executed on the UNIVAC 1100/44
operated for the Department of Energy by Boeing Computer Services at Richland,
Washington. The programming language is ASCII FORTRAN as implemented by the
UNIVAC 1100 FTN compiler.

The program is composed of 18 structured modules plus four common blocks.
The module hierarchy is indicated in Figures A.0-1 and A.0-2. These figures
only indicate calling sequence; no logic structure is implied. A brief des-
cription of the primary function of each module is also indicated in the hier-
archy diagrams. A list of the 1€ modules and usage of common blocks is given
in Table A.0-1.

The majority of data transfer between modules is accomplisred through
argument lists. Some data transfer is also done using the four common :lucks
described in Section A.l.

The following sections provide details of the common blocks and module
design specifications. A complete listing of the FORTRAN code is given in
Appendix C.

A.1 COMMON BLOCKS

The four common blocks used in ALLOOS and their general purposes are:
blank ¢ transfer input inventories and calculated doses
DOSTIM ¢ transfer dose commitment period information
ICOM o transfer input NAMELIST parameters
TITLE e transfer input inventory title information.

Descriptions of each common block are given in Tables A.l1-1 through A.1-4,

Al



Program ALLDOS

ADATE

GETLIB

ZEROR

LIBRPT

L casgIn

FoOLIB

IEROR |

£

REPORY

INRPT

[CNRPT

FRCRPT

INVOF

JERCR

DOSECA

ZEROR

FIGURE A.0-1.

Main program for caiculation control

System routine for day-of-year

Read File 10 data library

[nitialize a rea array to zero

Print report of File 10 library data

-~
Fig.A.0- f ¢
-1\~;9.A 3-2) Reaa input for one case

Read File 12 data library

Initialize a real array to zero

Control output report preparation

Print report of input data

°rint resylt dose reports

Print result fractional contribution
regorts

calculate intermediate dose factors
for external and inhalation exposure

[nitialize a real array to zero

Caiculate doses and fractional dose
contribytions

Initialize a real array %o zero

Hierarchy Diagram for Main Program ALLDOS
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Subroutine

CASEIN

Read input for one case

EDORG

Edit input organ select’on

ZERQI Initialize an integer arra. (o zero

ZEROI

Initialize an integer array to zero

SOURC

Generate a source term using input

E inventory and release factors

F1GURE

DFIN Control input of release factors

ZEROR Initialize a real array to zero

DFREAD Read release factors from cards

SQIN Input source inventory from cards

or File 15

ZEROR Initialize a real array to zero

ADATE System routine for day-of-year

A.0-2.

Hierarchy Diagram for Subroutine CASEIN (Called
by ALLDOS)
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TABLE A.0-1 Common Block Usage by Module

Module Common Blocks Used
Name Blank Common I1COM TITLE DOSTIM

ALLDOS used used - -
CASEIN used used - -
DFIN - - - -
DFREAD - - - -
DOSECA used - - -
EDORG - - - -
FOOLIB - - - -
FRCRPT used used used used
GETLIB - - - used
ICNRPT - - used used
INRPT used - - used
INVDF - - - -
LIBRPT - - - used
REPORT used - - 2
SOURCE used - used -
SQIN - - used -
ZEROI - - - -
ZEROR - - & =

TABLE A.1-1 Blank Common Parameters

Parameter Type Description

TC Real : Plani life, years, used for prolonged release
calculations and for acute release when LY = 3,

SQ(350) Real Basic radionuclide inventory ac*ivities, curies.

PDOSC(5,2,100) Real Population dose storage array for 5 organs, 2
time periods and 100 radionuclides, man-rem.

DMAXC(5,2,100) Real Maximum individual dose storage array for §
organs, 2 time periods and 100 radionuclides,
man-rem,

A4
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TABLE A.1-2 Common Block ICOM

Description

Parameter Type
LR Integer
NREL Integer
LPOP Integer
LFCT Integer
LM [nteger
LY Integer
INV Integer
PM Real
XQMm Real
FPM Real
FXQM Real
FLOW Real
PFLOW Real
[PATH Integer

Release type control integer:
LR = 1 for acute release,
LR = 2 for chronic release.

Number of release pathways to be considered:
2 < NREL < 3.

Population dose calculation control integer:
LPOP > 0 to include population dose calculations.

Control integer for printing special output
reports.

Maximum individual dose calculaticn control
integer; LM > 0 to include maximum individual
dose calculation.

Control integer for calculation of the secund
dose commitment period doses.

Release inventory specification control integer.

Porulation weighted air transport factor for the
airborne pathway, PM,, man.sec/m<,

Maximum individuai time-integrated air concentra-
tion for the airborne pathway, (E/Q),, sec/m3,

Population weighted air transport factor for the
terrestrial pathway, PMy, man.sec/m°,

Maximum individual time-integrated air concentra-
tion for the terrestrial pathway, (E/Q)¢,
sec/m3,

Maximum individual environmental transport factor

for the waterborne pathway, Fm, sec/ft3,

Population environmental transport_factor for the
waterborne pathway, Fp, man.sec/ft>.

Release pathway selection index.

A.5
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TABLE A.1-3 Common Block TITLE

Parameter Type Description

DSET(S5) Character This array gives the title for the
basic inventory set read from File 15.

TABLE A.1-4 Common Block DOSTIM

Parameter Type Description
IDTIME(4) Integer This array gives time periods (years) for which

inhalation dose conversion factor are supplied.
IDTIME(1) = dose commitment period 1
IDTIME(2) = dose commitment period 2
IDTIME(3) = dose commitment period 2
for prolonged releases
IDTIME(4) = uptake period for prolonged
release, ,




A.2 MODULE SPECIFICATIONS

This section gives design specifications and detailed information (useful

for programmers when making modifications to the program) for the main program
and subroutines related to data card input. The information is presented in
tabular form giving:

primary function of module
common block usage
subordinate routines required
argument list definitions
details of module operation
error messages

logic diagrams

e " 0 000

The above items are included as required for each module. The logic diagrams
use flowcharting techniques described by Chapin (1974)* and are referred to as
Chapin charts. The basic logic constructs used in the diagrams are indicated
in Figure A.2-1.

A.2.1 ALLDOS (Main Program)

This module controls reading of data libraries, input of case data, cal-
culation of results and reporting of results through calls to appropriate sub-
routines. Common block ICOM and blank common are included in ALLDOS. The
following modules are called by ALLDOS.

Module Purpose

GETLIB Read File 10 data library

CASEIN Read input card data and File 15 data (if required) for
one case

FOOLIB Read File 12 terrestrial pathway dose conversion factors

REPORT Print, input data report and result reports

INVDF Calculate intermediate factors for external and inhala-
tion doses

DOSECA Calculate doses and fractional contributions to dose for
this case

* Chapin, N. 1974, "New Format for Flowcharts", Software - Practice and
Exper ence, Vol. 4, pp. 341-357, John Wiley and Jons, Ltd., London.
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Then 1se

Code for Code for
True False
Condition Condition
Sequential Block of Code
Conditional
Do While Condition Block of Code

Block of Code

| Do Until Condition

Do While Loop Do Until Loop

. tad Conditional
Action/Condition ,/’///’;tgns‘ér?§g;p

»

Abnormal Transfer

Abnormal Condition| Normal
STOP Condition

Abnormal Termination

FIGURE A.2-1. Chapin Chart Logic Constructs

p =3
(84)
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In addition to the general control function, ALLDOS defines dimensions of most
data arrays used in the program. Also NAMELIST parameters are made available
to subroutine call lists through inclusions of labeled common block ICOM. The
logic structure of ALLDOS is indicated in Figure A.2-2.

A.2.2 CASEIN

This module controls input of data for one case and generation of release
inventories by pathway (when requested). Common block ICOM and blank common
are included in CASEIN. CASEIN calls subroutine EDORG to edit input organ
selection parameters, ZEROI to initialize the integer array ISO and SOURCE to
generate release inventories. The argument 1ist parameters have the following

uses:

Parameter Type Description

NUC Integer Number of radionuclides in the master list from
File 10

REC(100) Character Radionuclide names from the master list

NORG [nteger Number of organs defined in File 10 master list

IORG(10) Integer Organ index values defined for File 10 organs

TITLE(8) Character Descriptive title for this case

JORG [nteger Number of organs selected for this case

MORG(10) Integer Organ cross-index values for selected organs

Q(5,100) Real Activity (curies) of each radionuclide released
for each pathway

1S0(100) [nteger Control integer to indicate which master radio-

nuclides are included in the release term
This module reads a case title card, a NAMELIST INPUT card set and con-
trols input of the inventory depending on the value of INV as follows:

INV Value Action
<0 No action; use previous inventory
1 Read release activities from cards
>0 Call SOURCE to generate new release

activities
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FIGURE A.2-2 Logic Diagram for ALLDOS

B Y = AL

e e

Call ADATE to get day-cf-year; IEND = 0

Call GETLIB to read File 10 data library

Do while IEND < O

Call CASEIN to read input data for one case

If IPATH>0
Then

1se

Call FOOLIB to read terrestrial pathway data

Null

Call REPORT to write input data report for this case

Call INVDF to calculate intermediate parameters

—d2C

Cal) DOSECA to calculate doses and fractional contributions to dose for this

Call REPORT to write result reports

STOP

A.10
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when INV = 1 cards are read giving release activities for each pathway. The
parameter NREL is used to determine how many pathways are to be considered
(maximum is three), The first pathway is for airborne releases for external
and inhalation exposure; the second pathway is for airborne releases and ter-

. restrial paths; and the last is for waterborne releases and terrestrial paths.
Each input activity card has a radionuclide name indicating which radicnuclide
the activities on the card are to be assigned. This name is compared with the
master radionuclide names (REC) until a match is found. I[f the input radio-
nuclide name is not found, an error message is printed and execution is
stopped.

The parameter [END is set when an error condition is detected. Values of
[END set in CASEIN (and subroutines of CASEIN) are:

IEND Value Error Condition

3 End-of-file encountered on attempt to read a
title card. This is the normal mocde for
termination of the run.

4 An input organ index value, LORG(N), is not
in the master organ list IORG.

5 End-of-file encountered on reading release
inventory cards (INV = 1).

6 An input radionuclide name can not be found in
the master list (INV = 1).

A logic diagram for CASEIN is given in Figure A.2-3.
A.2.3 OFREAD

This module reads a set of release factors from the card input file., The
arqument list parameter DF(80) is an array to transmit the input release fac-
tors back to the calling subroutine DFIN.

Release factors are read for one radionuclide class at a time as follows:
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FIGURE A.2-3 CASEIN Logic Diagram

i A . Wb e Bea AT A8 D

IEND = 0; Read case title card
‘\\\\\\¥ If End of File on input
Else Ihen
Read NAMELIST INPUT cards 1END = 3
Call EDORG to edit input organ data; return IEND
If 1END >0 /
Else Ihen
If INV <0 Print
£lse - Then! IEND
Call ZEROI(100,1S0) Null
E1sé WiN Then
Do while IN = 1, NRN (input radionuclides) Call SOURCE to
——— generate a
Read name and activity ;i1§2d12§0F11§- release
for one radionuclid sTOP . inventory
_— —— ‘===========T
NN=0;1=1;L=0
If REC(I) = AREC
Then 1se
NN = I; ISO(NN) = 1; L =1 [ = I+
Do while J = 1,NREL
Q(J,NN) = QT(J);
If I = NUC + 1
Then Else
IEND = 6
Print IEND = 6; Null
STQP
Do until L = 1 STOP
Return




lue for IC greater than

the error parameter [END

i -
file on DF input

"ameters hay
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Read IC,D I[f end-of-file: ,//’///’iEND = 27; Print

- error message; STOP

> S — e e e
Then If IC :80 o
DF(IC) = D + DF(IC) e

Do until IC >80

Return

FIGURE A.2-4 DFREAD Logic Program
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When any of the pathway control integers is equal to 2, a card is read giving
the maximum number of radionuclide classes to be considered. This parameter
(NCL) should correspond to NCLS read in subroutine SQIN and must not be

greater than 80. NCL is only used to initialize the release factor arrays to
zero (ADF, TDF and FOF). Release factors are read for a pathway whenever the
control integer for the pathway is greater than zero. The order of input is:

e ADF (if LADF >0) - Airborne pathway
e TDF (if LTDF >0) - Waterborne pathway
e FDF (if LFDF »>0) - Terrestrial pathway

A logic diagram for subroutine DFIN is given in Figure A.2-5.
A.2.5 EDORG

This module checks input organ indices against File 10 organ indices and
prints an error message when an invalid input index is found. The number of
nonzero organ index values is counted and saved as JORG. The cross-index
parameter array MORG(5) is established. The value for MORG(I) is set to the
position of input organ [ in the master organ array IORG(S).

The argument list parameters have the following uses:

Parameter Type Description
NORG Integer Number of organs defined in File 10 master list
IORG(10) [nteger Organ index values defined for File 10 organs
LORG(S) Integer " Input organ index values
MORG(5) [nteger Organ cross-index array for selected organs
JORG Integer Number of organs specified on input
[END Integer Error flag set to 4 if a bad organ index is

* +  found

[f one of the input organ index values is not found in the master organ
index array IORG, then an error message is printed indicating which organ

index is in error, The message is:
Organ ID "N" not found.

The logic diagram for EDORG is given in Figure A.2-6.

A.15
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I[f LADF = 2 or LTDF = 2 or LFDF = 2
Then

Flse

Read NCL (number of classes)

Null

I[f LADF <0
The Read release factors for airborne external/inhalation exposure?

A‘

Null Call ZEROR(NCL,ADF), initialize ADF to zero
Call DFREAD(AD®) read ADF, release factors

[f LFDF <0
Then Read release factors for terrestrial paths?
Null Call ZEROR(NCL FDF) initialize FDF to zero

Call DFREAD(FDF) read FDF, release factors

If LTDOF s O
Then Read release factors for waterborne paths?

%

Null Call ZEROR(NCL,TDF) initialize TDF to zero
Call DFREAD(TDF) read TDF, release factors

Return

FIGURE A.2-5 DFIN Logic Diagram

p =
.

—
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FIGURE A.2-6 EDORG Logic Diagram
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JORG = 0
Call ZEROI(5,MORG)

Do while N=1,5 and IEND=0

If LORG(N) <0
Flse

hen

ID=20

Do while M = 1, NORG (1ibrary organ list)

If LORG(N) = IORG(M)

‘,/’ETZZW

Then
JORG = JORG+! Null
MORG(JORG) = M
D =1
If ID <1
Then E1sg_
[END = 4
Print "Organ ID", N, "Not Found" Null

Null

Return
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A.2.6 SOURCE

This module generates release inventories for each of the three release
pathways. The parameter INV is used to indicate the method for calculating
the release inventories. (INV is always greater than 1 when SOURCE is called.)

Common block TITLE and blank common are included in SOURCE. Module DFIN
is called by SOURCE to supply release factors for each pathway. Module SQIN
is called to provide the basic radionuclide inventory and module ZEROR is
called to initialize array Q to zero. System routine ADATE is called to gen-
erate an 8 character day-of-year title.

The argument list parameters have the following uses:

Parameter Type Description

NUC Integer Number of radionuclides in the master list from
File 10

REC(100) Character Radionuclide names from the master list

[S0(100) [nteger Control integer to indicate which master list
radionuclides are included in the release term

[NV [nteger Control integer for generation of the release
inventory

LADF Integer Control integer for input of airborne pathway
release factors

LTOF Integer Control integer for input of waterborne
pathway release factors

LFDF Integer Control integer for input of terrestrial pathway
release factors

TITLE(8) Character Case title

Q(5,100) Real * ° Release inventory array
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If any of the control integers LADF, LTOF or LFDF are positive, then sub-
routine DFIN is called to read in release factor data for necessary pathways.
The parameter TONS is set to 1.0 if it has not been set on NAMELIST INPUT.
This parameter is used to modify external and inhalation dose factors when
releases last more than one year. (See module DOSECA.)

Subroutine SQIN is called only if INV is not equal to 2. When INV is 2,
the previous basis inventory is used with current release factors for each
pathway to generate the release inventory., The release inventory is generated
as:

Q5 = Qi Dpyj

where
Q
Q

ij® activity of radionucliide i released for pathway j, curies
of *® activity of radionuclide i in the basic inventory, curies

D e fraction of basic inventory of radionuclide i released to

fij
pathway j.

The release fractions are defined for each pathway and each radionuclide class

as follows:

Parameter Description

ADF[ICL(1)] Fraction of radionuclide i released to the airborne
pathway

TOF[ICL(i)] Fraction of radionuclide i released to the waterborne
pathway

FOF [ICL(i)] Fraction of radionuclide i released to the terrestrial
pathway

ICL(1) Radionuclide class index for radionuclide i.

This array is defined by input in subroutine SQIN
SQ(n) Activity of radionuclide n in basic inventory

Note: n does not correspond to 1.

A.19



The input basic inventory radionuclides are identified by the radionuclide
name array AQ. Each input inventory radionuclide name is compared to the
master list names of array REC to set array index values. If a match is not
found, an error message is printed and execution is stopped. The error
message is:

"Unidentified nuclide number III Name"
Note that one radionuclide may appear more than once in the basic inventory
and with different class index values. This allows multiple sources for one
radionuclide to be added to get the total release for a pathway.

A logic diagram for subroutine SOURCE is given in Figure A.2-7.
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FIGURE A.2-7 SOURCE Logic Diagram

At sncduastl

; If TONS =0
TONS = 1.0 Null
‘:::\\\\‘ If LADF >0 or LTDF>0 or LFOF>0 |
Then 4;]_5%
Call DFIN to read new release factors Null
\ If INV # 2
Then E_l_ig
Call SQIN to read new basic inventory of NQ radionuclides Null
call ZEROR(500,Q) to initialize release array Q
Call ADATE to generate day-of-year title AA
Print release calculation report heading; TITLE, AA
Do while IQ = 1, NQ; radionuclides in basic inventory
NN = 0; I = | (index for master list radionuclides)
I[f I = NUC+]
Then Have all master list radionuclide names been considered? 1se
Print error message - (
"Unidentified nuclide ;:::\\\\\ If A(1Q) = RECLl) tlse
‘ , AQ( -
number 17, AQ(IQ) o e
Q(1,NN)=Q(1,NN)+ SQ(IQ)*ADF(ICL(IQ))
Q(2.NN)=Q(2,NN)+SQ(1Q)*FDF (ICL(IQ))
Q(3,NN)=Q(3, NN)+50(IQ)"DF(ICL(IQ))
STOP
Print line for basic inventory radio-
nuclide IQ
[ = I+]
Do until NN>0
Print basic inventory set' title; DSET
f INV>
Print basic inventory library title, LIBNAM [ Nl
Return
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A.2.7 SQIN

cards (INV = 3) or File 15 (INV

This module controls reading of the basic radionuclide inventory from

> 3). Common block TITLE is included in

SGIN. The argument list parameters have the following uses:

follows:

Card Type Parameter

Parameter Type Description

INV Integer Control integer for input of the basic
radionuclide inventory

NQ [nteger Number of radionuclides in the basic radio-
nuclide inventory

SQ(350) Real Activity of each radionuclide in the basic
inventory, curies

AQ(350) Character Names of each radionuclide in the basic
inventory

ICL(350) [nteger Radionuclide class for each radionuclide
in the basic inventory

DFNAM(80) Character Title for each radionuclide class

LIBNAM(7) Character Title of the File 15 data library

when INV = 3 the basic inventory information is read from cards as

Description

1 NQ
DSET(S)

2 NCLS

3 ICLS
OFNAM(ICLS)

. 4 AQ(1)

ICL(1)
$Q(1)

Number of radionuclides in the basic inventory
Title for this basic inventory

Number of radionuclide classes to be considered
in this basic inventory

Index of current class

Name of current class (Read NCLS of these
cards)

Name of current radionuclide

Class of current radionuclide

Activity of current radionuclide (Read NQ of
these cards)

A.22
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FIGURE A.2-8 SQIN Logic Diagram

F\\\\\\‘ If INV>3 ///,R
Ihen Else

(Input from File 15) (Input from cards)
[END = 30
teag 1SET, Lo g e
' & S10P Do while I = 1, NCLS
[SET = INV-3 Read ICLS, OFNAM(ICLS)
Read NCLS Do while IQ = 1,NQ

Do while I = 1,NCLS
Read ICLS, DFNAM(ICLS)

Read AQ(1IQ),ICL(IQ),SQ(IQ)

Do while IS = 1, NSETS If end-of-file
- — Then 1se
o .END - .JO
Read NQ,DSET l//,/’/’zyprint Message IEND = 29 Null
If end-of-file SIQP Print Message
Do while 1Q = 1,NQ STOP

Read AQ(IQ),ICL(IQ) IEND = 30
5Q(1Q) Print Message
If end-of-fi] STQOP

; If NSETS < ISET
?ne:\\‘\;, £lse

Print error message Null
"Inventory not tound", STOP

Then : if INV>3 Else

Rewind 15 Null

Return
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APPENDIX B

DATA LIBRARIES

The code ALLDOS uses two data libraries to provide dose conversion
factors plus a third optional library for basic inventory data. The data
libraries used by ALLDOS are:

File 10 - Radionuclide identification plus external and inhalation dose
conversion factor data library.

File 12 - Terrestrial pathway dose conversion factor data library.

File 15 - Radionuclide inventory data library.

The following sections describe each data file.

B.1 File 10 - Radionuclide [dentification/Dose Conversion Factors

This data library contains master radionuclide identification symbols,
organ identification parameters and dose conversion factor cdata for external
exposure and inhalation uptake. The first card image of the library contains
the following information:

Parameter Columns Format Description

NUC 1-5 I5 Number of radionuclides for which
data will be supplied in this
library, le NUC <100.

NORG 6-10 5 Number of organs for which data is
supplied in this library, l< NORG <10.
NT#* 11-15 15 Number of dose times for which data
is supplied in thiﬁ library, lc NT <2.
NR* 16-20 15 Number of re]easq/modes to be

cons idered (i.eJ: acute, chronic),
/
li NT <3. /

IORG(10) 21-23 1013 Organ index vAlues for each organ
24-26 that data will be provided for,
1< T0RG(1) <23.
48-50

* The parameters NT and NR are not currently used by the program.

/7
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Values for organ indices are used to identify requested organs for each run
through the imput parameter LORG(10). A suggested organ index list is given
in Table B.1-1.

The second card contains an 80 character descriptive title to be printed
on an output report to indicate which version of this data library was
accessed. Each version should therefore have a unique title.

The third cara (and fourth if necessary) gives titles for organs that
data will be supplied for. Ten characters are allowed for each organ with
eight organ names per card (format 8Al10). If more than 8 organs ares specified
(9 < NORG < 10) then an additional card is read. The names are stored in
array ONAME(10). The organ index values and the organ names should correspond
by position; i.e., IORG(i) is the index for ONAME(i). (See suggested organs
in Tabie B.1-1.)

After the last organ name card a card is read giving dose commitment
period information as follows:

Parameter Columns Format Description

IDTIME(1) 1-5 I5 Dose commitment time for 1st period
for acute and chronic uptake, years
(integer value).

IDTIME(2) 6-10 I5 Dose commitment time for 2nd period
for acute and chronic uptake, years
(integer value).

IDTIME(3) 11-15 5 Dose commitment time to be used for

acute and chronic releases (prolonged)

when the parameter LY = 3, years

. (integer value).

IDTIME(4) 16-20 I5 Uptake period (plant life) for

prolonged releases, years (integer
value).

B.2
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TABLE B.1-1 Suggested Organ Index List

QOrgan of Reference Index Value
Total body 1*
Adrenals 9
Bone 6*
Brain 13
Fat 7
GI Tract

Stomach 20

Small intestine 21

Upper large intestine 22

Lower large intestine X)
Heart 18
Kidneys 3*
Liver ax
Lungs 8*
Muscle 14
Qvaries 11
Pancreas 17
Prostate 15
Skin 12
Spleen 5
Testes 10
Thyroid 16*

* These organs are included in the current version of the data lihrary (see
Appendix C listing).
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The remainder of the library contains dose conversion factor data for
each radionuciide (NUC total radionuclides). The first card for each radio-
nuclide contains radionuclide identification symbols, an external dose conver-
<ion factor and a control parameter to indicate if inhalation data will be
provided for the radionuclide. The data is as follows:

Parameter Columns Format Description

REC(1) 1-8 A8 Radionuclide symbol for radionculide
i, i.e, Krn85. The spelling of this
symbol mus. be used when suppiving
input radionuclide identification

symbols.
" 9-14 6X B1ank
EXDF(1,1) 15-22 £8.1 External dose conversion factor for

gamma dose at 5 cm tissue depth, rem
per (Ci-sec/m3).

EXDF(3,1) 23-30 £8.1 External dose conversion factor for
gamma dose at 1 cm tissue depth, rem
per (Ci-sec/m3).

EXDF(2,1) 31-38 £8.1 External dose conversion factor for
gamma dose to surface tissue, rem per
(Ci-sec/m3).

Lo 39040 12 Control parameter for input of
inhalation dose factors:

L0<O0 for no inhalation factor input

l< L0<10 for input of inhalation dose

conversion factors for LO organs, one
P card per ogran.

ALLDOS uses only the 5 cm external dose conversion factor, EXDF(1,i). When
the control parameter LO is positive additional cards are read for this radio-
nuclide. Each additional card contains inhalation dose conversion factors for
one organ as follows:

8.4
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Description

Parameter Columns Format
MO 1-2 12

- 3-6 4x
ODF(1,J,1) 7-14 £8.1
O0DF(2,3,1) 15-22 £8.1
00F(3,3,1) 23-30 £8.1
ODF(4,5,1) 31-38 £8.1
0DF(5,3,1) 39-46 £8.1

are based on an inhalation ventilation rate of 3.5 x 10 m

TABLE B.1-2 In

Organ index for which the data on

this card are to be assigned.

must correspond to a value
array IORG.

Blank

Inhalation dose conversion
organ j and radionuclide i
first exposure type.
Inhalation dose conversion
the second exposure type.
Inhalation dose conversion
the third exposure type.
Inhalation dose conversion
the fourth exposure type.
Inhalation dose conversion
the fifth exposure type.

MO
in the

factor for

for the

factor for

factor for

factor for

factor for

The exposure types are defined for specific uptake periods and dose commitment
periods as indicated in Table B.1-2.

The acute uptake dose conversion factors

-4 3

halation Exposure Types

Exposure Dose
Type Uptake Commitment
Index Period Period*
1 Acute 1 year
' Acute 50 years
3 1 year 0
4 1 year 49 years
5 30 yuears 40 years

* Measured from the end of the uptake period.

per sec while
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the other factors are based on a rate of 2.3 «x 10'4 m3lsec. The inhala-

tion dose cornversion factors have units of rem per (Ci-sec/m3) for the organ
of interest.

B.2 File 12 - Terrestrial Pathway Dose Conversion Factor Data Library

This library contains dose conversion factors for terrestrial pathways
representative of the site of interest. Because these factors are dependent
on site specific parameters this data library must be developed for each site
to be studied. The preparation of the dat library is discussed in Section E.2.1
The first card of the library gives the number of radionuclides (NISO) for
which data will be supplied plus a descriptive title which is printed immedi-
ately. The format of this card is 5, 7Al0.

The data library contains sixteen sets of data as described in Table B.2-1.
The
€irst card of each set contains a control parameter (NI) and a descriptive
title. The format is [5,7A10. A zero value for NI causes reading of this
data library to stop; otherwise all 16 sets are read. The terrestrial pathway
dose conversion factors are read next with each card containing data for one
radionuclide. These cards contain the following information:

TABLE B.2-1 Terrestrial Pathway Data Sets

Set Exposed Release Release Dose
Number Group Mode Type Commitment Period*
1 Maximum individual Air Acute . Period 1
2 Maximum individual Air Acute Period 2
3 Population Air Acute Period 1
4 Population Air Acute Period 2
5 Maximum individual Water Acute Period 1
6 Maximum individual Water Acute Period 2
/ Population | Water Acute Period 1
8 Population Water Acute Period 2
9 Maximum individual Air Chronic Period 1
10 Maximum individual Air Chronic Period 2
11 Population Air Chronic Period 1
12 Population Air Chronic Period 1
13 Maximum individual Water Chronic Period 1
14 Maximum individual Water Chronic Period 2
15 Population Water Chronic Period 1
16 Population Water Chronic Period 2

* Dose commitment periods are defined by the user.
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Parameter Columns Format Description

RIN(1) 1-7 A7 Radionuclide identification symbol.
This symbol must match the symbol for
this radionuclide as given in the
File 10 library. If a match is not
found, data for the radionuclide is

ignored.
- 8 1X Blank
DF(Jj) 9-18 5£10.2 Dose conversion factors for five
19-28 organs for this radionuclide and data
E set. The organs must be the same as
49-58 those specified on input cards for

all runs this library is used with,

when the first data set is read, the RIN parameter is compared with the
File 10 input parameter REC to establish a cross index array for the two
libraries. For the remainder of the sets the input symbol is compared to the
RIN values from the first set. [f a miss-match occurs (i.e., if the i-th card

does not have RIN(i) as its symbol) then an error message is printed and exe-
cuticn is stopped.

Care must be taken to coordinate organs selected on input cards with
those for which data is available here. The two organ lists must correspond
exactly.

The acute release dose factors have units of rem per Ci released to the
environment for each organ. The chronic release dose factors haye units of
rem per Ci/year released for each organ. I[f the chronic release period is N
years then the total release is N curies. This 1s in contrast to the external
and inhalation dose facto;s which are based on a total release of 1 curie over
the uptake period.

B.3 File 15 - Radionuclide Inventory Data Library

This data library is used to supply radionuclide inventory activities for
calculation of releases in conjunction with release factors (DF values). The
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library is only read when the input inventory specification control parameter
(INV) is greater than 3,

The organization of the library is:

e title card

e radionuclide class definition

e inventory sets
The title card contains the number of sets (NSETS) of inventory cards to be
provided plus a descriptive title for the library. The format is [3, 7X, 7Al0.
The number of sets must be greater than zero. The radionuclid class identifi-
cation cards are as follows:

Parameter Columns Format Description
Card 1
NCLS 1-3 I3 Number of classes to be defined.
1<NCLS<80.
Cards 2 +
ICLS 1-3 I3 Class number being defined by this
card. 1<ICLS<80.
- 4-10 7X 8lank
DFNAM(ICLS) 11-20 AlO Descriptive title for this

radionuclide class.

The radionuclide ciasses defined on these cards are used in specifying the
radionuclide inventory sets that follow and in specifying the release frac-
tions used to generate the release inventories (see Apoendix D on input pre-
paration). the user must coordinate definition and use of the radionuclide
classes.

The inventory sets are composed of a title card and one card for each
radionuclide as follows:
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Parameter Columns Format
Card 1

NQ 1-3 13

- 4-10 7X

DSET(5) 11-60 5A10
Cards 2+ (NQ total)

AQ(1) 1-8 A8

ICL(1) 9-10 [2

SQ(i) 11-20 E10.1

Description

Number of radionuclide cards to
follow.

Blank

Title for this inventory set.

Radionuclide identification
corresponding to a radionuclide
symbol (REC) in the File 10 data
library.

Index of the radionuclide class
assigned to this radionuclide. ICL
should correspond to one of the
values submitted for [CLS in the
class definition cards above.
Activity of this radionuclide in the
current inventory set, curies,

The above card formats are repeated for each inventory set to be defined

(NSETS) .

8.9
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APPENDIX C

PROGRAM AND DATA LIBRARY LISTINGS

This appendix presents listings of the computer program ALLDOS and two
’ data l‘braries as follows:

Figure C.0-1 - Program Listing

Figure C.0-2 - File 10, Data Library
- Figure C.0-3 - File 12, Data Library

A File 15 data library is not shown here because that library is optional
and is to be provided by the user. Appendix E provides a sample File 15
library for use with the sample problem.

C.1
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“OOULE  ALLDCS

MAIN PROG2AM, ALLD0S

BRI S R R PR NP R R PR R P R P R RN R EE R R B R R R R

ThIS MODULE CONTROLS 2€ADING 2F JATA LI9%WUES, [MPYT OF CASE
SATA, CALCULATIONM OF ESULTS AND REPORTING OF ~ESULTS
THROUGH ZALL T2 APPROPOIATE SUSRVOUTIMES.

B R R )

.

il

n

IMCLUDE ALLOO0S.ICOM,LIST
Common /7 TC, $S0C383), #0NSC(S,2,100), Omaxc(s,2,100)

JIMENS[ON 19RG(19),2€CL100),EXDF(Y,190),00#%(5,10,190), IvaAmE(19),
TITLE(Y),M006(10),7(5,130),150C100),215A0(5,%,170),°16L(5,%,130)
,OMAX(S,2,130),T™AX(S,2),PN0SE(S,2,10), TPD0SE(S,2),Psu8(2)
JOMSUSC2), 21008, 2),0MINNCS, 2),PARD(S,2),0mAF0(S,2),2L%0(S,2),

M *2(5,2),%10(5,2,100),%2€0(3,100)

. e e .

SHARACTER ONAMER[D, DA(THY, xXx=§, QECHY, TIT.E%10
(END 2 O

ET SUIRENT DATE..
SALL ADATE (DAIT, wx)

IEAD DATA L13%a3v..
CALL GETLIN (MUC, N07G, 10RG, WC, EXOF, J0F, OMAME, 1ENO, DALT)

5TA2T 9F CASCes
i® (1E€4%0 .57. 2) GO T2 33

IEAD NATA #30 CUQAEMT CASE.e
CALL CASEIN (MW, REC, NORG, [0RG, TITLE, JO®G, mMORG, 2, 150)

[# FO0D PATHWAY SELECTED.-
(® (1PaTH ,GT. 0) THEN

& ;‘k; FOOLIN (NUC, 22C, O, RIGAD, RIGLI, L®, JORG)
bl

ULTE IEACAT DESCRIAING (NPUT #09 CUIIENT CASE~=

CALL OEPOAT (1, DAIT, L, LECT, P2, LV, TITLE, JORG,

' MORG, 9, 150, MUC, REC, ONAME, oM, FpuM, 2® 3y, XOM, SxCM,
. F.0W, 1INV, DVAX, TMAX, POOSE, TRODOSE, ASyuS, Orsus, 21Num,
. SHINm, PAFD, JMARD, ALED, TMLED, [PATH)

CALCULATE DQSE €ACTNSS FOR CUARENT [NVEMTIOY.e
CALL 1%VOR (NUC, 2, EXDR, 00F, wORG, JO%G, 150, L%, LY, F21D,FRED)

CALCULATE DOSES FOR ZUPRENT o€ _EASE [NVENTORY..

CALL DOSECA(J02G,M005 P E0m PR 0w, XM, xOm £ 0w, *FR19,7eE),
«21540,71GL0,POOSE, TAD0SE, OMAX, TMAX , PSUN , IMSUS, PINM, DM sN, 24FY,
JIVAED, 2L 8D, IMLP),NUC)

A21TE COSEZ 9EIRTS €20 CUIIENT CASE..
TALL 2EPNT (2, DALY, L8, LECT, Lene, LM, TITLE, Jyoes,
w335, 2, 130, NuC, 9E€C, INAME, 2w, FBW, 3K Jw, 0¥, Frie,

. FLOV, INV, OMAX, TvAX, PNOSE, TANOSE, ASua, IMSUR, FINM,
” INrim, B4FD, JWAED, PLED, JMLFD, [PATR)

FETUSH TO START FOR NEXT CASE-e

G0 T 1

END OF QuN

s$T0e

L4

FIGURE C.0-1. Program Listing
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MODULE CASEIN
SUBROUT INE CASE INCNUC,2EC, NORG, 1ORG, TITLE, JORG,MORG,Q, 150)

P T It e e s P BT R B DL B L b FEEEEEE R R R PR

CASEIN CONTROLS INPUT OF NUCLIDE [NVENTORY ANO CALCULATION
DESCRIPTION FOR THE NEXT CASE,

ARGUMENT LIST PARAMETER DESCRIPTIONS

PARAMETER TYoe DESCRIPTION

NUC INTEGER NO, OF RADIONUCLIDES IN MASTER LIST (FILE 10)

2ECcCi00) CMARACTER RADIONUCLIDE NAME FROM MASTER LIST

‘oRG INTEGER NO. OF ORGANS DEFINED [N FILE 10 “ASTER L[ST

1CR6C10) INTEGER ORGAN [NDEX VALLES FOR FILE 10 ORGANS

TITLE(S) CHARACTER DESCRIPTIVE TITLE POR THIS CASE

J0P6 INTEGER NO, OF ORGANS SELECTED FOR THIS CASE

MORG(1J) INTEGER ORGAN CROSS=INDEX VALUES FO? SELECTED ORGANS

Q(s,100) TEAL ACTIVITY (CURIES) OF EAC™ RADIONUCLIDE R€-
LEASES F0Q FACM PATWWAY

158C1002 INTEGER CONTROL INTEGER TO INDICATE ww|Ce VASTER 2AD-

IONUCLIJES ARE [INCLUDED (N THE RELEASE TERIM

AN O0

INCLUDE ALLDOS.ICOM,LIST

0O

rommON // TC, $QC3S0), P0D0SC(5,2,100), Omaxc(s,2,100)

SImENSON RWCC100), 109GC10), MORG(10), LORG(S), Q(S5,100), QT(S),
+150€100), TITLECY)

CHARACTER TITLE®10, ARECHS, RECTS

o

NAMEL IST /INPUT/ LR, NREL, LPOP, LFCT, LM, LORG, NARN, LY,
¥ INV, LAOF, LTOF, LEDF, TC, PM, XQM,
Epm, EXQM, FLOW, PFL0OW, [PATM

5}

c INITIALIZE ENOR FLAG=-
1END30

PEAD CASE TITLE (CARD TYPE |)e=
PEAD (5,100,5END298) TITLE
190 #ORMAT (%A10)

o

o

READ NAMELIST INPUTw=
QEAD (S, INPUT)

o0

EDIT INPUT DATAew
ZALL EDORG (NORG, 'ORG, LORG, MORG, JORG, [ENO)

)

I CIEND GT, 0D %0 T0 99
THEN ERAROR WAS REEN SOUND,

oy

1F (INv LLE. 0) GO 10 21
THEN NO ACTION 1S TAKEN, USE PREVIOUS INVENTORY,

OO

CALL 2%R01 (100, 150)

.
. IF CINV ,NE, 1) GO TO 22
C €LSE QCAD RELEASE ACTIVITY FROM CARD TYPE 2.e

00 20 IN = 1, NAN
QEAD (95,200,8N0=97) aREC, (QTI(K), K=1,NREL)
200 FORMAT (A8, 2x, SE10.1)
NN s O

I =1
? (F (1 NE, NUCsl) G0 T0 9

FIGURE C.0-1. Program Listing
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LA el

(2l

OO0 (e} RNl

“m

DO

o

“0l

1

12
29

21

3

kL)
190

MOCULE CASEIN

ERNCR CONDITION = RADIONUCLIDE NOT FOUND==

1END = 6§

PRINT 401, IN, AREC, [ENO

FORMAT (1M1, * INPUT RADIONUCLIOE ', 14, A8, ' CANNOT *
'8€ FOUND I[N THE MASTER LIST, STOP'/ ' [END = ', [2)
sToP

TEST INPUT NAME AGAINST MASTER LIST NUCLIDESew
I# (RECC1) .EQ, AREC) GO TO 11

I 21 +1

G0 10 ?

NUCLIDE POUND, SET FLAG AND ACTIVITIESee
NN 2 |
ISCCNN) = 1

90 12 J = 1, NREL
QC4,NN) = QTCW)
CONT INUE
CONT IMUE
G0 To 21

GENERATE NEW RELEASE ACTIVITIESe=
CALL SOURCE(NUC,REC, 15O, INV,LADF,LTOF ,LFDF, TITLE,Q, IEND)

CONTINUE

SET LY TO DEFAULT VALUE If VALUE NOT SUPPLIZD IN NAMEL[ST,
USED FCR PRINTING FEPORTSew

I* (LY NC, 3) LY 8 2

ETUIN

ERRAOR CONDITIONS ==

IEND =S
G0 TO 99

I1END=S

PRINT 300, IEND

FORMATCIML, "END OF FILE ON INPUT [END 2',[4)
sToe

EnND

FIGURE C.0-1. Program Listing




MODULE DOFIN

SUBROUTINE OF IN (LADF, LTDF, LFDF, ADF, TOF, FOF)
C

c3!:&:3:::::;(:1;:;:azu:um‘:l-:x:xxaxsuuuaaaxxxu:z:nuznaxmmaxuuuu:xuuazuax::un
C
C DF IN RCADS UP TO THREE SETS OF DF VALUES AS REQUESTED
C
c:txxau:u::u::asauxxauuxx:xuul:xuuuza:a::axu:c::xau;mx:us:unuauaauauauuuu:uux
C
C ARGUMENT LIST PARAMETER DESCRIPTIONS
e B L cvsvesmcsamnen
C PARAMETER TYPE DESCRIPTION
(rmmcmmmc e e e - -
c
c LADF INTEGER CONTROL INTEGER FOR INPUT OF AIRBORNE PATH=-
c WAY RELEASE FACTORS/INMALATION, EXT., EXPOSURE
c LTDF INTEGER CONTROL INTEGER FOR INPUT OF LIQUID EFFLUENT
c TERRESTRIAL PATHWAY RELEASE FACTOR
C LFDF INTEGER CONTROL INTEGER FOR INPUT OF AIRBORNE EFFLUENT
o TERRESTRIAL PATHWAY RELEASE FACTORS
c ADF(80) REAL A|RHORNE PATHWAY RELEASE FACTORS FOR [NHAL-
£ ATION & EXTERNAL EXPOSURE BY RADIONUCLIDE
TOF(80) REAL WATERBORNE TERRESTRIAL PATHWAY RELEASE
C FACTORS B8Y RADIONUCLIDE CLASS
C FDF(30) REAL AIRBORNE TERRESTRIAL PATHWAY RELEASE FACTOR
C 8Y RADIONUCLIDE CLASS
C
(eoconcancnccns cnmcemee PSS —— S S R p—— P ———— - -
<
DIMENSION ADF(BO), TDF(B0), FDF(R0)
c
c IF ANY RELEASF CONTROL INTEGER S 2;, READ CLASSES, CARD TYPE 3
If (LADF .EQ. 2 .OR. LTDF .EQ. 2 .OR, LFDF ,EQ. 2) READ(S5,100) NCL
IFCLADF.LE.D) GO TO 3}
C
C READ AIRBORNE PATHWAY/EXTERNAL AND INMALATION VALUES--
CALL ZEROR (NCL, ADF)
CALL DFREAD (ADF)
c
- READ DOF VALUES FOR AIRBORNE/TERRESTRIAL-~
3 IF (LFOF .LE. 0) GO TO 2
CALL ZEROR (NCL, FOF)
CALL DFREAD (FOF)
READ DF VALUES FOR LIQUID/TERRESTRIAL -~
2 IF CLTDF .LE. 0) GO TO &
CALL ZEROR (NCL, TOF)
CALL DFREAD (TOF)
4 RETURN
C
100 FORMAT(12)
C

END

FIGURE C.0-1. Program Listing
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MODULE DOSECA

SUBROUT INE DOSECA(JORS, MORG,PM, FON, PR Ow, XQM, FXQM, FLOW,FR|D, FRED,
L21GAD,RIGLD,POOSE, TPDOSE , DMAX , TMAX, PSUA ,DMSUB, P | NH DM INK, PAFD,
+OMAFD ,PLFD,OMLFD, NUC)

c
SRR PR R PR LR PR R LR L L LR R LR LR L EEE L L L

<
-

DOSECA CONTROLS DOSE CALCULATIONS

c
R L PR LR R PR Bl R R P e P L e L b e L LR D PR LR e L b

e e e e e e e e e e e e e e e e e N e e e e N e L N T e N e N e W e

(o}

T e Ralalal

an

o

ARGUMENT LIST PARAMETER DESCRIPTIONS

PARAMETER TYPE DESCRIPTION

JORG INTEGER NO, OF ORGANS OEFINED IN FILE 10 maSTER ST
“ORG INTEGER CRGAN CRNSS-(NDEX VALUES ®OR SELECTED ORGANS
o™ REAL POPULAT! ;N DISPERSION FACTOR / A[RSORNE PATH
FoM WAL POPULATION DISPERSION FACTOR/TERRESTR[AL PATH
PFLOW REAL POPULATION DILUTION FACTAR / WATEQSORNE PATH
xQm REAL MAX, [NDIVIDUAL AIR CONC, / A[RS0ANE PATW
FIom QEAL MAX, INOIVIDUAL AIR CONC, / TERRESTRIAL PATH
ELOw SEAL MAX, INDIVIOUAL DILUTION FACTOR / WATERSOAQNE
#2210 EAL [NMALATION DOSE CONVERSION FACTORS

£2ED gL EXTEINAL D0SE CONVERSION FACTORS

21GAD QEAL TERRESTRIAL PATHWAY DCSE CONVERSION FACTOR
2IGLD FEAL WATERBORNE PATHWAY DOSE CONVERSION FACTOR
POOSE QWAL FRACTIONAL CONTRIBUTION TO POPULATION DOSE
TPO0SE REAL TOTAL POPULATION DCSES

SMAX AEAL FRACTIONAL CONTRIB, TO MAX, [NDIVIOUAL DOSE
T™AX FEAL TOTAL MAX[MUM (NDIVIDUAL DOSES

1] EAL TOTAL POPULATION EXTEAINAL DOSES

oMsUn AEAL TOTAL =AXImyM [INDIVIDUAL EXTEQANAL DOSE

2 INM REAL TOTAL POPULATION (NMALATION DOSE

DM NM FEAL TOTAL MAX, INODIVIDUAL I[NMALATION DOSE

ETLL) AEAL TOTAL POPULATION TERQESTRIAL PATNWAY DOSE
DMAFD EAL TOTAL ™MAX, INDIVIDUAL TERPESTR[AL PATHM DOSE
pLED 2EAL TOTAL POPULATION WATERPOANE JATWWAY DOSE
omMLFD 2€AL TOTAL MAX, INODIVIOUAL WATERSOANE PATH DOSE
NUC INTEGER NO., OF RADIONUCLIDES IN MASTER L[ST (FILE 10)

CoOMMON // TC, SQC3%0), #008C(S5,2,100), OmMAxC(S,2,100)

ODIMENSION MORG(10), FRID(S,2,100), FRED(3,100), RIGAD(S,4,100),
LRIGLD(S,s,100), PO0SE(S,2,100), TPDOSE(S,2), OmAx(S,2,100),

. TMAX(S,2),P5uB(2), OmMSuUER(2), PINM(S,2),0MINm(S,62),PAFD(S,2),
« OMAPD(S,2), PLPOD(S5,2), OMLFD(S,2)

CALLL ZERQOR(10,T™AX)
CALL Z%®0R(10,TPDOSE)
CALL ZERORCLO0,PINN)
CALL JEROR(10,PAPD)
CALL 2EROR(10,PLFD)
CALL ZERORC10,0MINM)
CALL ZER0R(10,0MAFD)
CALL ZERQQ(10,0MLFD)
CALL ZEROR(2,PSuB)
CALL ZEROR(2,0MSUB)

ADD DOSES FOR EACH NUCLIDE=-
0Q EACH RADIONUCLIDE [N THE MASTER LI[ST--
20 20 NN =2 1, NUC

FOR EACH DOSE COMM[TMENT PER|0D==
00 10 IT = 1, 2

LN (N
1# CIT EQ. 2) PL =2 TC

FIGURE C.0-1. Program Listing
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MODULE DOSECA

a0

|
|
CALCULATE EXTERNAL DOSES 8Y NUCLIOE== |
AP = FRED(L,NN) % Pm % 8¢
Am 3 FRED(L,NN) * xQm % P

«I1Te (S THME [NDEX FOR LIQUID RELEASE MAXIMUM IND|VIDUAL DOSES.
~iTP« [S THE [NDEX FOR LIQUID RELEASE POPULATION DOSES.

1™ 2 IT « 2

ok} AN Nalal

CALCULATE TOTAL EXTEANAL DOSE~=
PSUBCIT) =2 PSUBCIT) « AP
DMSUBCIT) = OMSUBCIT) « AM

aon

FOR EACH SELECTED ORGAN==
00 § JO=zl,JORG -

TR

CALCULATE POPULATION NNSESe=
20 2 £9(D(J0,IT,NN) % PM X 3y
CP =z QIGADCJO,ITP NN) %= EPM

OF =2 RAGLOCJO,ITP,NN) % PFLOW

POOSECJO,IT, NN) = AP + 9P & (P & PP
TPDOSE(JO,!T) 2TPDOSE(JO,IT) « PDOSE(UO, 1T, NN)

Oon

CALCULATE TOTALS 9Y PATHWAY«= |
PINHCJO,IT) = PINM(JO,IT) « 8P
PAFD(J0,1T) = PAFD(JO,IT) « CP
PL*D(JO,!T) = PL*D(JO,IT) « OF
|

CALCULATE maximym [NDIVIODUAL D0SESe=

v

™ 2 SRID(JO,IT,NN) * xXQM = Py
CM 3 GAD(JO,IT,NN) = FXCM
O™ 3 QIGLOCJUO,IT,NN) ® FLOW

0

OMAXCJO,IT,NN) 3 AM & BM , CM 4 OM

[a el

CALCULATE TOTALS BY PATHWAY ==

OMINMCJO,IT) = OMINMCJO,IT) « 2M
IMAFD(JO,!T) = OMAFD(JO,IT) o CM
OMLFDCJO0,1T) 2 OMLED(JUO,!IT) » OM

"

TMAX(JO,IT) = TMAX(JO,!IT) « OMAX(JO, T, NN)

“

] CONT INUE
12 CONTINUE
20 CONTINUE

OO0

FOR EACH SELECTED ORGAN==-
D0 30 Im = 1,J40R6

alal

FOR EACH COMMITMENT PERICD==
00 28 IT = 1,2

MAX[MUM INDIVIOUAL CONTRIAUT [ONSe=

R e e

TEST FOR ZERO TOTAL OOSE; [F ZERO, SK|Pe=
IF (TMAX(CIM™, IT) LE. 0.) GO TO 24

o

FAC =1.,/TMANCIM, [T)

aon

FOR EACH RADIONUCLIDE IN MASTER L[$Te=
DO 22 NN = |, NUC
DMAXCCIM™, 1T, NN) = DMAXCIM™, [T, NN)
OMAX(I™, [T ,NN) = OMAXCIM, 1T NN) X FAC
2 CONTINUE

SOPULATION CONTRIBUT|ONS==

s alalal

TEST FOR IER0 TOTAL DOSE; [F IERD, SK!Pee

FIGURE C.0-1. Program Listing
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B e

o

(2l OaON

o

e

26
28
50

MOOULE DOSECA

IP (TPOOSECIM,IT) ,LE. 0.) GO TO 28
FAC = 1. / TPOOSE(IM,IT)
FOR EACH RADIONUCLIDE [N MASTER LIST==
0O 26 NN 3 1, NUC
POOSCC!IM, IT,NN) = POOSECIM™, IT,NN)
POOSECIM, IT,NN) 3 PCOSE(IM,IT, NN) * FAC
CONTINUE
CONTINUE
CONTINUE
AETUAN
ENO

FIGURE C.0-1. Program Listing
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MODULE EDORC
SURROUTINE EDORG (NORG, IORG, LORG, MORG, JORG, 1END)

éllll!llllﬂll"llIllllllllllllllllllllllllllllllllllllllllll!ﬂ.l’.llllll

ED0RG EDITS INPUT ORGAN [DENT|FIERS AGAINST LISRARY ORGAN
ICENTIFIERS, A CROSS INDEX ARRAY (MORG) IS ESTAALISHED TO
INDICATE THE LOCATION OF ORGAN DATA (N LISRARY ARRAYS,

EE R R LR R P R PR R P R P R L P R P R PR R E R

ARGUMENT LIST PARAMETER DESCR(PTIONS

PARAMETER TYpR DESCRIPTION

NORG INTEGER NO. OF ORGANS OEFINED IN FILE 10 MASTER LIST
10RG(1L0) INTEGER ORGAN INDEX VALUES DEFINED FOR FILE 10 ORGANS
LORG(S) INTEGER INPUT ORGAN INDEX VALUES

MORG(S) INTEGER ORGAN CROSS~INDEX ARRAY FOR SELECTED ORGANS
JOoRG INTEGER NO. OF ORGANS SPECIFIED ON INPUT

LEND INTEGER ERRCR FLAG SET wHEN BAD ORGAN [NDEX FOUND

R e e N e N e e R e e N e Fa R Tl s e Fa ey

DQIMENSION [ORG(10), LORG(S), %ORG(S)

el

e INITIALIIE PARAEMTERS e
J096G g
CALL ZEROI1(S,MORG)

20 1 ~=21,8

D

[F ERROR FLAG S SET, RETUAN TO CALLING PROGRAM
IPCIENO.NEL0) GO TO &

o

c I¥ THIS ORGAN IS NOT CONSIDERED, GO'TO 9QTTOM OF LOOP
IFCLORG(N).LE.0) GO TO 1

()

e TRl

ESTABLISH ORGAN CROSS=INDEYaaw
D0 2 %=l ,NORG
IFCLORGIN) ,NE, 1ORG(M)) GO TO §
JORGzJORGe1
MORG(JORG )e™
10s1
CONTINUE
CONTINUE

~N

< DETERMINE IF THERE (S AN ERQOR--
17 CI0 LT, 1) GO TO %

G0 10 1!
¢ EQROR CONOITIONew
3 1END =6
POINT 100, N

! CONTINUE
4 CONTINUE

100 FORMATCLOX, 'CRGANID’,[3,' NOT FOUND')

AETUARN
ENO

FIGURE C.0-1. Program Listing
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SUBROUTINE FOOLIS (N

HNNAARAARNALNUERURERURRYY

FO0LIN READS DATA #9

CHNMMANNRRENNNNNNRNNRNNRR

s ENN
MOOULE POOLIS
UC, REC, 7, UGAD, 7TUGLI, L2, JORG)

FEPES S EEFE P EPE RS R R R R R R R PR

? FO0D PATHwWAY DOSES AND “MULTIPLIES 8Y CI.

PEREESE ISR R PR R RS HEEEE P R R R R R

-

‘ ABGUMEMT LIST PARAMETER DESCRIPTIONS

¢ samamgETEY  rvRE DESCAIBTION

Ce

¢

¢ e INTEGER NGO, OF WDIONUCLINE IN MASTED L (57

¢ EC(199) ~HAIACTER  2AN[ONUCLIDE NAME £30M THME MASTER L[ST

¢ 2(5,180) AL SELEASE [NVENTORY aeQay

- 21340 2EAL TESRESTATAL PATHWAY DOSE COMVERS[IAN FACTO®
[ 2U5LD 2€aL WATEQQQRNE PATHWAY D0SE CONVERSION FACTOR
: L2 INTEGER CONTR0L INTEGER #0R ACUTE/CHRONIC RELEASE
4 Joas INTEGER MO, OF ORGANS SPSCIS[ED On INAUT

' JIMENSION RECL1002, AC5,100), TITLEC?), 7%(S), *UN(100)

JIMENSION
2IMENSION

21549(5, %,
RIS LD
WCLLS,u,!

CHARACTEY TITLEMD,

Data (®asY /1/

8202 (2000,
2g€20% (22319,

2
21

TALL
cacL
[e CieasT
(F157 2

BT,
1#3ST »

L

3

22AD NATA SoQwm ®|. g

€D (12,100,5N0239)

NiNz]d

2INT 290, NISY, TIT

LIP N JATA SETSee

20 59 ISEY =21, 1§
1€A0 (12,120,E%029
i® (vt )
NIN 3 NIN
1* CISET
1® CISET
I® CISET
I1*® C1ser
t® Ciser

F

1
i

“)
3
J

12)
18)

FlasST SET. 1EAD D

R rakalal

LOOP AN NUCLIDES e
D0 1% N = 1, WIS2

€20 (12,%00,2M9
(M) = 1IN0
.

O

199), MGLI(S,",170)
JFAA(S,s,137), OFCA(S,s,100),
1)

oFaL(S,s,100),

QUEy, SfNE7,2EC™R

54a0)
GLd)

GC TH 150

12.
Nise,

#2000 DOSE
TITLE

CONVERSION FACTORSe=-

(% J

9) Ni, TITLE
9 T 169

To
L)
To
TO
TO

10
20
19
“0
$n

Qoo

UL LS Y

ATA AND ESTASL[SH “MUCLIDE [NCEX AQRUY [MRe=

2939) INCUN), OF

SN N [N MASTEY aAR2aAY %ff.a
20 11 1S = 1, NuC
IS0 = (§
1% CWCC18) B2, MINCMN) ) 3 T0 12
1 CONTINVE
' PRUINT 800, wn, NCNN), ISET
) Gd 0 1§
i 12 welu) = (180
FIGURE C.0-1. Program Listing
————————————
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LR IS )

“©

v

v

v TR R RIS 0"

o

Il

LRy

L3

29

25

59

s

55

m

$ CONTIMU®

P s Wl N o bt

“OOULE POOL!LY

SET NATA €09 09GAMes

20 13 10«1, &
DFAACIC,1,180) = 0%(12)

CAMTINUE

CONTINUE
69 10 50

SET DATA FOR SETS 2 - 4, ACUTE A[? PATHew

20 25 NN =2 1, ML:O
189 = Ine(uN)
RE€AD (12,300,8N02939) U, (OFaall,NIN,IS0), 1=21,8)
1# (21 NE. 2UNCMN)) G0 10 99

CONTINUE

IE (NN (80 &) SMIN 2z 9

co 13 59

SET JATA FNR SETS S-3

20 38 NN 3 1, NISO
150 = INR(NN)
EAD (12,300,8N0299) 21, (OFaL(r,%iIM, 189), f=1,8)
[® (2] €, W) GO TO 9%

CONTINUE

IF (MIN LBQ, ) NIN 2 9

30 TO %9

» ACUTE LIOULID PATHe=

SET OATA 02 SETS 712, CHAONIC A[2 SATHes

20 +% MM o2 1, MISO
180 = INQ(NN)
EAD (12,300,EN0299) o, (I%CA(l,viN,189), Is1,%)
[#F (1 M€, UNCWN)Y) G0 T2 38

SONTINUE

I® (NiY LEQ. &) NiM 2 0

53 12 %0

SET DATA FOR SETS 13-15, CHRONIC LIQUID PATHes

30 §5 v o3 1, NSO
180 = 1NR(NN)
READ (12,300,8%0299) 1, (OFC (I,%IM,150), 1=21,%)
IF () NE. 9(NCNN)) G0 T 312

canTINGE

I® (NN B0, W) NiN =2 9

CONTInyE
EMD SF LIBRARY [NPUTew

SET DATA FOR CURRENT ELZASE TYPE..
1F (L2 6T, 1) 50 ™™ 70
ACUTE RELZASE e
20 8% NM o2 1, wuC
2C 33 ™ g 1, JOR5
3061 €21, &

TIGADCI™, C,NND = DFAAC ™, <, W) # QC2,9N)
FISLICIM, C, %) = DFALCIM, < NN) # ACS,NN)

CONTINUE
CONTINUE

%0 10 30
CHOONIC OELEASE--~
30 7S Mo 1, NUC
5 7% tv z 1, JOR6

20 71 XX = 1, &

AGA0CTIM, CX ,NK) = OFCACIM, <X, W) = QC2,9N)
RUGLICI™, €, NN) 3 IRELCIV, €K, NN) 3 2C T, wN)

CONTINE

FIGURE C.0-1. Program Listing
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e ” Stass BN % p "

Py ra

LY

73
7S
0

EL)

199
299
530
«20
$00

300

MOOULE FOOLIS

CONTINMUE
CoOMTINyE
g T N

o NT £920R MESSAGE ®0% JATA QUT OF CU0E%a-
PRINT §00, [SET, NN, 21, UN(NN)
sTC®

END OF FILE MESSAGE-~
POINT 500, (SET, NN, 2UMCNN)
cToe

TLANAT STATEMENT =

FORMAT(LS,7A13)

ea2MAT( M0, *®ON0 FACTOR LI%QARY - ', 7413)

=oaMAT(AY, 1X,5E10,.2)

£AQMATC' E909 LIBRASY NUCLIJE',[3,2¢,37, 'wAS NOT FOUND, SET',I3)
20aMAT(' FO00 DATA OUT OF JRDEX (N SET',13,' NUCLIDE',13,2x,a7,
+' DOES MOT MATCH ‘,AT7)

ZAomMAT(' END OF E{LE O #000 LI9RARY READ. SET', 14, NUCLIDE', IS,
2% ,AT7)

ND

FIGURE C.0-1. Program Listing
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MODULE FARCRPT

SUMRQUTINE FRCRPT (NUC, 1S5S0, REC, YA, JORG, M™ORG, ONAME, TITLE,
QAIT, OmaXx, PDOSE)

r
clRﬂllll‘l!lllll!lllllll!lﬂllﬂ’llllﬂ'l!Illl’ﬂlllla!lllIIIISIIIIB’IIIIII.

GO OGOOOOOONODN OO0 ONn

[l

takal

o

o0

FRCAPT PRINTL & REPORTS, FIRST FOR M[ = | YEAR
SECOND FOR M| « 70 YEARS
THIRD FOR POP = | YEAR
FOURTH FOR POP « 70 YEARS

B R R R R R L PR R R R R R R R R S R R R R R R R R R L B b

ARGUMENT LIST PARAMETER DESCRIPTIONS

PARAMETER Tyee DESCRIPTION

NUC INTEGER NO, OF RADIONUCLIDES IS MASTER LIST (FILE 10)
150C100) INTEGER WHICHM RADIONUCLIOES [NCLUDED [N RELEASE TERM
RECC100) CHMARACTER QADIONUCLIOE NAME FROM THE MASTER L|ST

va CHARACTER TEXT FOR WEADING ('YEARS')

JORG INTEGER NC. OF ORGANS SELECTED *oR TMIS CASE

~0Q6G INTEGER ORGAN CROSS=INDEX VALUES FOR SELECTED ORGANS
INAME CHARACTER ORGAN NAMES

TITLECR) CHAQACTER CASE TITLE

DALY CHARACTER DAY OF vEaAR

omax REAL “AX, INDIVIDUAL DOSE FRACTIONAL CONTRICUTION
PDOSE AEAL POPULATION DOSE FRACTIONAL CONTRIBUTION

INCLUDE ALLOOS.COM, LIST
INCLUDE ALLDOS,00STIM, LIST

CCMMON /TITLE/ OSET(S)
COmMmMON // TC, SC(350), PDOSC(S,2,100), OmAxC(S,2,100)

DIMENSION 150(100), RECC100), mORG{10), ONAME(10), TITLE(S),
OmAxX(S,2.100), POOSE(S,2,100), INOX(W), 10OX(6&)

CHARACTER TITLEX10, RECEY, ONAMER1Q, DA[THE,  JSETXQ, YvA%S
DATA (OX / 1, 2, t, 2/

INDX(1) = 1
INDX(2) = LY
(50X (Y) = 1
INDXCH) = LY

L20P ON PO TS ew

OO SO IRP = |, & '
I® (1eP L E. 2 .AND. LM .LE ,0) GO TO 50
IF C1eP ,GE, 3 .AND, LPOP _LE. 0) GO TO S0
Ik = 1
I* (LPCT .EO. 3) IXK 3 2

D0 S (XK = I, KK
PRINT 100, TITLE, OSET, CAIT
I* (LECY .EQ. 2) GO TO 1%
I CIK .EQ .2) GO TO 1S
17 CIRP LES 2) PRINT 200, IOTIMECINOX(CIRP)), YA
IF (1RP ,GT, 2) PRINT 300, IOTIMECINOX(IRP)), YA
50 TO 1§

¥ CIRP (LE, 2) PRINT 250, IOTIMECINOX(IRP)), YA
I® (IRP ,GT, 2) PRINT 3%0, [OTIMECINOX(IRP)), YA

PRINT w00, ( ONAME(™ORG(1)), | = 1, JORG)

LOCP ON NUCLIDCES FOR mAxX(wyum [INDIVIOUAL ==
I® (IRP ,GY. 2) GO YO %0

FIGURE C.0-1. Program Listing
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MOOULE FRCRPT

I® CIRK .EQ. | .AND, LFCT .£Q, 2) GO TO 22
1# CIx ,€Q. 2 .AND, LFCT ,£Q. 3) GO TO 22

00 23 NN = 1, NUC
I# (1S0(™N) ,LE, 0) GO TO 20
I,

PRINT 500, REC(NN), C(OMAXCI, [OXCIRP),NN), | = 1, JORG)

29 CONTINUVE
G0 10 Y0
22 00 2% NN = 1, NUC

I C1SOCNN) .LE. 0) GO TO 2%
PRINT $00, RECINN), (OMAXCCI,IOXCIRPI,NN), | = 1, JORG)
2% conTinde
50 I(* CIRP LT, 3 GO TO &$
1® (LPOP .LE. 0) GO TO u§
LOOP ON NUCLIDES FOR POPULATIONe=
I® CIkx .EQ. ! .AND, LFCT .£Q0. 2) GO TO &2
I CIx .8Q. 2 .ANO, LFCT .EQ. 3) GO YO W2
00 40 NN = 1, NUC
IF CI1SOCNN) LLE, 0) GO TO w0
PRINT 500, REC(NN), (POOSECIL,IDXCIRP), NN), [31,J40R6G)
“? CONT INUE
G0 TO WS
w? DO 4k NN 2 1, NUC
1P CISOCNN) LLE. 0) GO TO ab
29 INT S30,2ECINN), (PDOSCCL,IiOXCIRP), NND, [21,J0RG)
“l CONT INUE

“s CONTINUE
59 CONTINUVE

aETyEN
FOOMAT STATEMENTSew
100 #oRMAT(ImL, 3A10/16X,5A10/37X,4A8)

200 FOOMAT(IMO,' ®ACTIONAL DOSE 9Y NUCLIDE FOR THE MAX{MuUM [NCIVIODUAL
«s DCSE TIME ', 12, AR)

260 FORMATCLIMO,' DOSE BY NUCLIDE FOR THE MAXIMUM [NOIVICUAL. DCOSE TIM
%€ 1,12, AS)

100 FORMAT(IM ,' FRACTIONAL DOSE 8Y NUCLIDE FOR THE POPULATION, 00SE
LTIME ', 12, A6)

350 FORMATCIm ,' DOSE 8Y NUCLIDE FOR THE POPULATION. DOOSE TIME °
X012, A6)

00 FORMAT(INO, "' NUCLIDE ', 5(2x,A10))
SO0 FORMAT(SX,A7,8(2x,1PE19,1€2))

END

FIGURE C.0-1. Program Listing
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“OCULE GETLIS

SUBRCUTINE GETLIY (nuC, %ORG, 10%G, WC, E¥ynsk, 00F, INAME, (END,
. 2a1T)

B R R PR R PP P R L R RN B R F A R S e

GETLIY OEADS ®ILEZ 10 JATA L[824ARY

B L R R EERE R R R R R PR R L R e F e S e R

ARGUMENT LIST PARAMETER DESCRIPTIONS

R N N AN RN T S S I e IS I

PARAMETER Tyag DESCRIPTION

e INTEGE? NO, 2F QUDIONUCLIDES [N “ASTER ]ST

NG INTEGE NO, OF ORGANS DEFINED [N FILE 10 “ASTER FI.7

1395 [NTEGER ORGAN ["O8X VALUES DEFINED FAe FILE 10 CRGANS *
2es(100) CHAJACTER  OSADIONMUCLIDE NAME #0M TME mASTER | |ST

2Y0*(3,100) 3EAL EXTERANAL D0SE FACTCRS AROAY

20°(5,19,190) WAL ORGAN DOSE FACTOR ARRAY

INAMEC L)) CHARACTER  0QGAN NAMES

12M0 INTEGER 907 FLAG SET WHEN AA0 IRGAN [NOAEY EAUND

bT 184 THAACTE?Y DATQF.YEAR

-

INCLUDE ALLZO0S.008TIM, LiST

JIMENSION 2€2(199), 106C10), ALC100), EXOR(Y,100), 90#(S,13,100),
JINAMECLD), 20CS), =EASCR)
IMATACTER MEADH1D, INAMETL], 2€CH?

1€%0=0

¢ T€AD FI9ST TWO CAANS FIOM DATA L[%RAAYee
A0 (193,190,240230) MUC,NORWG, NT, MR, (096G, ~EAD, (INAME([), 121, ,NOCG)
EAD (19,100,840298) CIOTIMECL), l21,8)

INITIALIZE AR7%AYS 79 I290..
I AL, I%%0% (190, AL)

CALL 12%00 (S0n0, ~0OF)

JALL TE90e (100, Ex9k)

1EAN NATA 09 FACK NUCLINE .-

20 13t = 1, MuC

TEAD(19,290,EN0295) FECCUL),AL(1),Ex0® (L, 1), ExORCS, 1), Ex0F(2,1);.2
J i® (L0 LB, 0) GO TO 10

R TeY

FEAD INMALATION D0OSE FACTORS--

07 1021, WO

IEAD (10,500,EN009%) MO, (20(4), v=1,%)
¢ vyxad
C [JEMT(®Y CURQENT NUCLIDE-~

20 5 NOsl,nORG

I1CI29G(NO) . EQ.M0) mMx3aNO
5 CONTINuE

1E(™x.LE.0) GO T2 9?7

oC®(1,vx,1)s00(1)
0F (2, M, 1)209(2)
Q0F(S,™x,[)s00(8>»
(W, “x,1)s00(s)
SOSCS,"x,1)2090(8)
SOR(6, %, 1)200(%)

T ConTie
END OF NUCLIDE LO0Pe-
10 SONTINUE *

POINT L1%24%Y NATA.-
SALL LIARAT(w8a),NuC,%€C, %096, 199G, AL ,EXNE 208, J%AME DAL T)

FIGURE C.0-1. Program Listing
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CE RS TS

“©

A

93

3%

97

9

Y an

170

*QOULE

eeTLURN

£320® CONDITIONS-»
1ENO22
20 TC %9

1ENDs1
20 T0 99

2QINT 400, mMO,2EC((),NORG, [0RG
[END22
30 10 39

PRINT 509
[ENDg]

°21MT 500, 1END
sToP

TAQMAT STATEMENTSee

ejemaT(415,1313/(%a13)
H
'

3
J
EJIMAT(AT,E7.1,588.1,12)

GETLIS

£33 Toemat((2,»%,5€88.!

207 FOMMATLY 10WAN INDEX',1%,' EOR NUCLIDE ', AR,' (S NOT N 0RaAM *
U INOEX LIST OF 1,13, YA UES 3 ‘1013)

00 ESQWAT{'1END OF [NPUT ON NUCOHF, AT FIST CAD 2€AD’)

409 SOAMAT('IENOR |V GETLIE, IEND =2 ',12)
N0

FIGURE C.0-1. Program Listing
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MODULE iCNRPT

SUBROUTINE (CNRPTIYA, TITLE, JORG, MORG, ONAME , TMAX , TPOOSE , PSUS, OMSUS,
o PINM,DMINN, PARD OMAFD, PLED OMLFD,0AT)

R R L R e R LR R R R L LR R R L R PR P L P R R PR LR

ICNRPT PRINTS TwO 2EPORTS: FIAST « ™MAX, (MOIVIODUAL
SECOND = POPULATION

ARGUMENT LIST PARAMETER DESCRIPTIONS

OGO ONDOOO NGO OO00 00O

PARAMETER TYeE DESCRIPTION

A CHARACTER TEXT F0R WEADINGS ('YEARS') -
TITLE(R) CHARACTER CASE TITLE |
JORG INTEGER NO,. OF ORGANS SPECIFIED ON INPUT

“ORG INTEGER CRGAN CROSS=INDEX ARRAY #OR SELECTED CRGANS

ONAMECL1D) CHARACTER ORGAN NAMES

TMAXCS,2)  QgAL TOTAL MAXIMUM [NOVIOUAL DOSES

TPOOSE(S,2) egAL TOTAL POPULATION DOSES

asyn(C?) AL TOTAL POPULATION EXTEANAL DOSE

PLATLIG Y AEAL TOTAL ™MAX, [NOIVIDUAL EXTEONAL DOSE

2INmC(S,2) 2EAL TOTAL POPULATION INMALATION DCSE

SMINM(S . 2) REAL TOTAL MAX, INOIVIOUAL INWALATION DOSE

PAFL(S,2) FEAL TOTAL POPULATION TEIRESTR[AL PATHWAY 20SE

OMAFD(S,2) REAL TOTAL ™AX, INDIVIOUAL TERESTI(AL PATHwAY DOSE

PLED(SY,2) 2EAL . TOTAL POPULATION SATERACANE PATWWAY DOSE

oM Po(S,2 2EAL TOTAL ™AX, INDIVIOUAL WATERSCANE PATHWAY D0SE

SALT CHARACTER DAY-OF<*EAR

‘%

o

™

an

INCLUDE ALLDOS.ICOM LIST
INCLUDE ALLDOS,.DCSTIM, LIST

COMmON /TITLE/ DSET(S)

DIMENSION TITLE(S), MORG(10), ONAME(1Q), TMAX(S,2), TPNOSE(S,2),
PSURC2), OMSUB(2), MINMCS,2), OMINM(CS,2), PAFD(S,2), Omar3(S,?7,

JPLPDCY,2), OMLPO(S5,2)

CHARACTER YAX§, CONAMER]D, DA[THS, TITLEX1Q
CHARACTER DSET®1Q

PR INT HEADING ®0OR EACH REPORT TYPE-w
00 S0 IR 2 1, 2
PRINT 100, TITLE, OSEY, OAIT
IF (IR ,EQ, 1) PRINT 200
IF (IR LEQ. 2) PRINT 390
PRINT 400, IDTIME(CL), YA, I[OTIME(LY), YA
i* CIn ,€Q, 2) GO TO 2%

MAX, INDIVIOUAL 2EPORTww
IF (DmSuB(l) .LE, 0.) GO TO §

c
c Al? SUAMERS [ONe=
PRINT 500, ONAME(mORG(1)), (OmsuBCl), 121,2)
| I® (OmIneCl,1) .LE. 0.) GO TO 19
:. AlR ]NhlLA'lQn'- R
PRINT 600, (ONAMECMORG(Y)), (OMINMCY, 1), 121,2), J=i,4006)
10 17 (omarD(1,1) .LE. 0.) G0 TO 1%
5
[ 4 AlR FOOD TERRESTR JAL =
PRINT 700, (ONAME(MORG(J)), (OMARD 7y, 1), 121,2), Jv=!,J0RG)
8] 1P (OML=D(C1,1) .LE. 0.) GO YO 29
.

R Eal

il

LIQUID TERRESTRIAL ==
PRINT 800, (ONAME(MO®GC(J)), C(OMLED(y,1), (=21,2), Js1,J006G)

PRINT TOTALS==

FIGURE C.0-1. Program Listing
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MODULE [CNRPT

20 PRINT 300, (ONAME(MORG(J)), (TMAxX(y,I[), 1=21,2), J=l1,J0RG)
G0 TO0 S0

POPULATION DOSE REPORT ==
28 I# (PSUBCL) .LE. 0,) GO TO 30

AIR SUBMERS [ONe=
PRINT 500, ONAME(MORG(1)),(PSuB(l),1=21,2)
30 1® (PINNCL,1) .LE, 0) GO TO 3%

AR INHALAT |ON==
PRINT 500, (ONAME(MORG(JY)), (PINMCY, 1), 1=21,2), Jsl,J0RG)
35 1® (PAFDCL,1) LE. 0.) GO TO &0

AIR FOOD TERRESTR [AL~=
PRINT 700, C(ONAME(MORG(J)), (PAFDCY,!1), 121,2), J=l,J0R6G)
%0 1P (PLFOCL, 1) .LE, 0.) GO TO &S

LIOUID TERRESTRIALe=
PRINT 800, (ONAME(MORG(JY)), (PLFD(y,I), 1=21,2), J=1,J0RG)

PQINT TOTALS==
“t PQINT 900, C(ONAME(MORG(J)), (TPDOSE(J,!), 1=1,2), J=1,J0RG)

$0 CONTINUVE
ETURN

FOAMAT STATEMENTS e

100 SOAMAT(ImE,3A10/18X,%A10/37x%,A8)

290 FORMATCIMO, 20X, "MAXIMUM INDIVIODUAL DOSE COMMITIENTS (EM)')

300 FNRMATCIMQ, 22X, 'POPULAT'ON DOSE COMMITMENTS (MAN=REM)')

W00 FORMATCIMG, 32X, 'DOSE COMM| TMENT PER (0D’ /%X, 'PATHWAY /ORGAN', 12X,
12,A6,06x,12,A6/7)

S00 FORMATCIM 65X, 'AlR SUBMERSION'//10X,A10,8%,2(2%,1PE10,1E2)/)

600 FORMAT(LM ,8X, ' INMALATION®//SCLOX,AL0, 8%, 2(2%,1PE10,1€2)/))

700 FORMAT(IM L 5x, 'TEQRESTRA(AL (AR PATWE)'//SC10x,A10, 8%, 202X, 1PE10,
«1E2)1))

200 S0OMAT(lmM ,6X, 'TERRESTRIAL (LIQUID PATMS)'//SC10X,A10,98x,2(2X,
JIPE10.1E82)/))

900 FORMAT(IM 65X, 'TOTAL DOSES'//8C10X,AL10,8%,2(2x,1P€10,.1E2)/))
END

FIGURE C.0-1. Program Listing
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MODULE INRPT

SUBRQUTINE [NRPT (YA, TITLE,

. JORG, MORG, Q, 180, NUC, REC, ONAME, ENAME, DAIT)
c!Illlllllllll!llllllllllllllSlllltllilﬂllllllllllllllll!ﬂllt!!llll!l!’l
c
¢ INRPT WRITES AN OUTPUT REPORT DESCRIBING INPUT FOR CURRENT CASE

c
R PR PR B R LR R LS PR R LR R LR R PR P R LR LR R S

&
c ARGUMENT LIST PARAMETER DESCRIPTIONS==

4

¢ PARAMETER TYPE DESCRIPYION

.

c

C TA CHARACTER TEXT F0R HMEADINGS ('YEARS')

c TITLECS) CHARACTER CASE TITLE

(4 JCRG INTEGER NO. OF ORGANS SPECIF|. ON [NPUT

C MORG INTEZER ORGAN CROSS~INDEX ARRAY FOR SELECTED ORGANS
c c(s5,100) QEAL AELEASE INVENTOR ARPAY

c 150C€100) INTEGER RADIONUCL"2ES INCLUDED IN THE RE_SASE TERMm
¢ NUC INTEGER NO., OF 2Aa [ONUCLIDES IN THME MASTER LIST

c aecclioe) CHARACTER RAOIONUCLIDE NAME FROM TWE MASTER LIST

¢ ONAME(119) CHARACTER  ORGAN NAMES

¢ ENAMEC(Y) CHARACTER EXTERANAL D0SE ORGAN NAMES

c JALT CHARACTER DAY-OF-TEAR

INCLUDE ALLDOS.ICOM, LIST
INCLUDE ALLOOS.D00STIM, LIST

CCmmOn /7 TC, SO(350),

DIMENS[ON TPATH(2,3)

POOSC(S,2,100), OMAXC(S,2,100)

OIMENSION TITLE(S),™0%G(10),Q3(5,100),150C100),R€C(100),ONAME(LD),

+ENAME(3), YNC2), YREL(D)

()

CHARACTER TPATHE[Q,
CHARACTER YAZS,

o

DATA ((TPATH(I,J), 121,

YREL *3
TITLE®10, REC®E, ONAMEZ]0, ENANEX1D],

DA|T=Y

2),d21,8)/ A1R PATHWA','YS ONLY', 'LIQUID PAT

o', "MWAYS ONLY','AIR AND LI','QUID PATMS'/

o

DATA YN/'YES','NO'/

DATA YREL/'ACUTE', 'CHAONIC'/

c PRINT PAGE
NREL =

PRINT 100, TITLE,DAIT

e al

PQ[NT TYPE
PQINT 200,

TR

PRINT £/Qe=

1®# (LPOP .GT. 0) PRINT 700,
LT 0) POINT 1700,

IF (L

Oy

PO INT PAPLLATION DOSE
Yy = ¥n(2)

IF (Lpo® GT. 9)
PQINT $30, YY

PR INT §850, TC S

Yy

o

"

1#(J0RG.LE.0) GO TO &

el

PRINT [INMALATION DOSE

PRINT 60C, JORG,

PRINT 800, (DTIMEC1),
@ CONTINUE

o

OF RELEASE,
YREL(LR), (®

(ONAME(™ORG(I)),

PRINT EXTEAINAL DOSE CAL

FIGURE C.0-1.

HEADING AND DATE~=

ACUTE OR CHAON[Ce=

.I'
xow,

o™,
lv@u’

PELOW
FLOW

WECUESTow

z INCL)

CALCULATION PARAMETERSew
1z1,J08G)
IOTINE(LY), YA

YA,
ULATION PARAMETER S uw

Program Listing




“aon

R EaRal

vy an

“an )

OO0

MODULE [NRPT
PRINT 900, ENAME(L)

PQINT FERCENT CONTRIBUTION TABLE REQUEST -«
ry 2 YNnC2)

1P CLECT .EQ. ! O, LPCT .EQ. 3) YY =z YN(1)
PQINT 1000, YY

Yy = YNC2)

1 (LPCT .EQ. 2 .OR, LFCT .2Q. 3) YY = YN(1)
SR (NT 1050, YY

PRINT MAX[MUM [ND(VIOUAL REQUESTe=
Yy = Y~ (2)

1® (LM .EQ. 1) YY 3 YN(1)

PRINT 1200, YY

POINT PATHWAY SELECTIONe=
1P CIPATH o7, 3) PRINT 1800, [PATH, (TPATW(I,IPATH), I[21,2)
1P CINV .LE, 0) GO TO 7

PR INT HMEADING ®CR NUCLIDE INVENTORY DATA==
PQNT 1300

29 INT NUCLIDE INVENTORYww
206t =1, NMC
§ CONTINUE

PRINT [NPUT CMECK (INEee
7 PRINT 1500

AETURN

FOAMAT STATEMENTSwa

100 FORMATC LML, 26X,8A10,10%,A10)

200 ®ORMATCINO, SOX, 'RELEASE (S ',A7,' (Les',12,')')

500 FORMAT(Lm , 50X, 'POPULATION OOSE=',2X A3)

$50 FORMAT(LM, SOX, 'PLANT ([FEz ' F%, ], ' YEARS')

6§00 FORMATCIN , 50X, ' INMALATION DOSE CALCULATICN FOR',13,' ORGANS',/

(56x,5CAal10,1x)))

700 SO0RMAT(IM ,SOX,'POPULATION DOSE FACTORS - A[Q/P000/LI(0UID',LPIELD.

330 =0RMAT(IM ,50%,'DOSE TIMES ARE *, 2(12,A6,3X))

309 FORMAT(IM ,S0X, 'EXTEANAL DCSE CALCULATION FOR ', 3(Al0,1X))

1000 FORMATCLIM , 50X, 'PRACTIONAL CONTR[BUTION TASLESS',2X,A3)

1050 FORMAT(IM, 50X, 'OOSE/NUCLIDE CONTRIBUTION TAALES®' K 2X,A%)

1200 FORMATCLM 50X, 'MAXIMUM INDIVIOUAL DOSE=', 2x,A3)

1300 FORMATCIMO, S0X, "NUCLIDE INVENTORY DATA' /35X, 'NUCLIDE Al®
LAIRF00D WATER ‘) .

1900 FORMAT(SIX, A7, X, IPSELD.1E2)

1500 SORMATCINO, ' INPUT CHECKED AY', SOX, "OATE' /18X, 'EXRXAXRARANIXIANY AXRX
Jl’l::l::!lli e Sl, ITRRRTENRNIANN )

1700 FORMATCIM ,S0X, 'MAXIMUM [NOIVIOUAL X/Q VALUES - A[R/FOQD/LIQUID',I
+P3EI0.1)

1800 FORMAT(IM 50X, 'PATWWAY INOEX [S§',13,' FOR ', 2A10)

END

FIGURE C.0-1. Program Listing
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MODULE INVOFP
SROUTINE [MVOR(NUC,Q,EY0F ,00F , MORG , JORG, 1SO, L2, LY, #21D,#8D)

R e L R R R R PR E R P PR R M R SR R A

INVOF CALCULATES [NTESMED[ATE FACTOOS £OQ EXTEINAL AND
INFALATION DOSES

R R R e P R P R P R R R R L e e L R e

ARGUMENT LI1ST PARAMETER DJESCRIATIONS

PAAMETER Tyoe DESCRIPTION
NUC INTESER NQ, OF WMDIONUCLINES IN “ASTER LIST
0¢5,1003 AEAL RELEASE [NVENTORY ARRAY
SxOF(3,100) TEAL EXTEINAL DOSE FACTNRS A%2aAY
20#(5,10,100) REAL 0RGAN D0SE FACTORS alRAY
“ORG INTEGER ORAN C20SS-INDEX VALUES FOR SELECTED ORGANS
4006 IMTEGER MO, OF ORGANS OE®[MED [ FILE 10 MASTERY LIST
150 INTEGER QAD[ONUCL IDES [NCLUDED [% QELZASE TEOM
() INTEGER CONTROL INTEGE?2 SR ACUTE/CHAONIC SELEASE
LY [MTESER CONTAOL ®0R CALC. 2NC D0SE 2€2100 208ES
212 FEAL TN ALATION D0SE CONvVERSIAN SacTORs
=92) IEAL EXTEAINAL DOSE CONVESICN FACTORS
DiMENSIOM OCS,100),8¥0F(S,100),90%(5,10,130),M06{19),180C119),

13

FRED(S,190),F210(5,2,109)

INITIALIZE AQQPAYS TO I210ee

Lo !

= '

Le 220 (10040, *R1D)
L, JTAWR (300, *ED)

fACT = 1.0

en

30

(L322 .50, § .AND, L B0, 1) FACT 3 1.52

? EACH 2WMD(CMUCLIDE N “ASTE2 L [§Tee
20 1N = 1, NuC

(® CrsoCin) .LE. 0) G3 TC 20

€09 £ACH EXTEINAL D0SE FACTOR=-
0 5t =21, 3

FAEOCL,IN) 3 (N, IN) = ExOPCL, IN)
CONTINUE

207 EACH 0WANeo
20 17 % s 1, JORG

[*0x = wORG(J0)
SRI0Cu0,1,18) = 0V, IN) % Q0R(LO1, INDX, M)
ERU0CJ0,2,1M) = QCN,18) 2 00P(LO2, INDX,IN) # eaCT

COnTINVE

20 ZONTINUE

Ll

TUaIN

e€Nn

FIGURE C.0-1. Program Listing
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MOODULE LI3RPT
SUSROUTINE LI3PPT(HEAD,NUC,2EC,NORG, [ORG AL, EXOF , J0F ,ONAME, DAIT)
USRI IR0 N0 000000 0000 A0 20000 0 SE S0 B0 S0 000 20 2000 20 008 0 00NN 0 1 SO0 IR0 200 M A SO AN MM IS BB ML AN AN U KK

THIS MOOULE PO [NTS A WPOAT OF _[9RA2Y DATA,

EEEEL EEE R EER R EREER R R R E R R F e b e g P R P S T g e L F TS )

ARGUMENT LIST PARAMETER DESCOIPTIONS

PARAMETER TYPE DESCRAIPTION

~EAD CHARACTER wEADING

Nuc INTEGER MO, OF RADIONUCLIDES [N MASTER (ST

1eCC199) CHARACTER QADIONUCLIOE MAME ®30M TWE wASTER ST

4026 INTEGER N0, OF ORGANS OE®[MED N S[LE 10 “ASTEQ LIST
1236 INTEGER ORGAN [NDEX VALUES DEFINED €0R ZI1LE 10 JRGANS
aL(1o0) WAL CURRENTLY NOT uSED

ExXCF(3,100) EAL EXTEAINAL DOSE FACTORS a2%ay

00#(5,192,190)
ONAMEC10) CHARACTER O0RGAN NaAMES
bL YR THATACTE? NDAY. F.YEAR

INCLUDE ALLDOS,J0STIM, (IST

2IvENSIOY ~Ea0(8), 19%G(10), AL(IN0), EXDR(3,103), 20FCS5,10,100),
«ONAMEC10), RECCL0D)

CSAPACTER WEANK1N, DAITHA, ECHY, OMAMEE()

29[%T PAGE “EAD['iGe=
2 INT 190
BAINT 200, ~EAD, DajlT

SET 9O[NT ZOMTCL [NTESEV.-
NOML 3 NO?G - 1

IN 2 )
1 1% (IN JGT. NUC) GO TO 20
I* (1N .GT, 1) PRINT 100
24T 100, (1oTimeCl), 1si,2), CIoviwecCt), f(s1,8)
{220

29 [NT NATA 0% A NUCLIDE.e
2 PRUINT 500, WCCIN), ESXOF(L,IN), OMANE(L),
KO0F(L,1,0%), (21,5)

1® (ODF(C1,1,1%) LE. 0.) GO 1O %

PAINT 2EMAINING ONGAN DATA-e
20 3 10 = 2, n0%G
29UI4T 509, ONAMECIO), (20F(1,(0,1M), 1s1,5)
3 CONTINUE

o

oM

.
Z vy
LI L)
o0
e
-

1€ (IC .GT. &%) GO 70 1
I® CIN JLE. wuC) G0 70 2
5
20 wETueN

EOOMAT STATEMEN TSew
100 #DTmarT (iml1)

270 FNPmAT (18%, "LISRASY DATA ®n9 ¢ a10, Ax, A1D)
530 FORCAT(1%0, 9%, 'EXTEANAL DOSE FACTON',29Y, ' INMALATION D0SE SACTOS'

so AN, TACUTE UDTAKE', 1SX, 'CHIONIC UPTAKE' / * NUCLIDE', 7Y,
«'TOTAL 8G3Y ORGan', 33X, 12, ' ¥R ', 02, * YRS ’,
sidy' R .12, V% 12,0 YR (',12," YO [INTARE)Y)

439 ®3AT (19, A, Ax, [9%3,2, 3, 317, 1, § (19P€9,1,2Y) )

590 #oIvar (3%, 413, 1x, $5 C19%9,1,2%) )

€50

FIGURE C.0-1. Program Listing
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MODULE REPCRT
SUBROUTINE REPORT (PR, DAIT, LR, LFCT, LPOP, LM, TITLE, JORG,

. MORG, Q, (S0, NUC, REC, ONAME, Pm  FPM,  PELOW, YOM, #XOM,
FLOW, [NV, O™AX, TMAX, PONSE, TPDOSE, PSUB, OMSUR, PINM,
. OMINM, PAFD, DMAFD, PLFD, OMLFD, [PATH)

T R T N N N N N NN M NN N RN NN NN NN NN NN AN NN RN RN RN RANRT

REPORT CONTROLS THE PRINTING OF THE OUTPUT REPORTS AS REOUIRED.

ARGUMENT L[ST PARAMETER DESCRIPTIONS

\
|
¢ |
: \
c
C \
¢ |
: |
< \
c
c
¢ PARAMETER TYPE DESCRIPTION
c PR INTEGER [Pzl TO PRINT INPUT DATA § 2 TO PRINT RESULTS ‘
£ DALT CHARACTER DAY=OF-YEAR
c LR INTEGER CONTR0L INTEGER FOR ACUTE/CHRONIC RELEASE
c LTCcT INTEGER CONTROL INTEGER FOR SPECIAL REPORT PRINTING
c LpPop INTEGER CONTROL INTEGER FOR POPULATION D0SES
g TITLE(S) CHARACTER CASE TITLE |
4 Jorg INTEGER NO, OF ORGANS DEFIMNED [N FILE 10 “ASTER _|ST ‘
< MORG INTEGER ORGAN CR0SS=(NDEX VALUES FOR SELECTED ORGANS
e 3(5,130) REAL RELEASE [NVENTORY ammay |
c 150 INTEGER RADICNUCLIDES INCLUDED IN QELEASE TEQMm |
¢ NUC INTEGER NO, OF RADIONUCLIDES IN MASTER LIST |
c REC(100) CHARACTER  RADIONUCLIDE NAME FRQOM MASTEY _[ST |
c ONAME(LD) CHARACTER ORGAN NAMES
c Lol FEAL POPULATION A[RBOANE TRANSFER FACTOR
¢ Ll FEAL POPULATION TERRESTRIAL TRANSFER FACTOR
C 2R Ow ALAL POPULATION WATERRORNE DILUTION TACTOR
¢ QM FEAL MAX., INDIVIDUAL A[RSOQNE AR CONCENTRATION
c Exgm REAL MAX, INDIVIOUAL WATERSORNE AIR CONCENTRATION
c .0 PEAL MAX., INOIVIDUAL WATERACRNE DILUTION FACTOR
¢ INV INTEGER CONTROL FOR GENERATION OF RELEASE INVENTORY
¢ oMAX qEAL ERACTIONAL CONTRISUTION TO MAX, INDIVIDUAL DOSE
¢ T™AX REAL TOTAL ™AX([MuM [INDIVIDUAL DOSES
e PDOSE AEAL FRACTIONAL CONTRISUTION TO POPULATION OCSE
c TRDOSE REAL TOTAL POPULATION D0SES
¢ ssun AEAL TOTAL POPULATION EXTERNAL ONSE
¢ oMsUN REAL TOTAL MAXIMUM [INDIVIDUAL EXTEQNAL DOSE |
¢ 2N AEAL TOTAL POPULATION INMALATION DOSE
c bLAR AEAL TOTAL ™AXIMUM INDIVIOUAL [NMALATION DOSE
c 2aFD RTAL TOTAL POPULATION TERRESTR(AL PATWWAY D0SE
g ImAFD AEAL TOTAL “AX, INOIVIDUAL TERQESTR[AL PATH DOSE
¢ BLFD FEAL TOTAL POPULATION wATEQSOANE PATHWAY D0SE
< oM *D AEAL TOTAL “AX, [INDIVIDUAL WATERSQRNE PATW DOSE
c IPATH INTEGER RELEASE PATHMWAY SELECTION INDEX
»

COmMON // TC, SQC350), PDOSC(S,2,100), OMAxC(S,2,100)

OIMENSION TITLE(S), MORG(19), 2(S,100), 1SCC100), mECClon),

" ONAME(10), OMAX(S,2,100), T™ax(s$,2), PDOSE(S,2,100),
TPOCSE(S,2), PSUBCY), OMSUB(2), PINMCS,2), OMINmM(S,2),

» PAFD(S,2), OMAFD(S,2), PLFD(S,2), OMLFD(S,2), ENAME(Y)

o

CHARACTER DA[TH8, TITLE®|0, RECH 8, ONAMER]10, YARG,K ENAMEX])]

o

JATA ENAME /UTOTAL ROBYY, ' SKIN', ' GENETIC'/

~

I# (199 .EQ. 1) CALL INRPT (YA, TITLE, JO@G,
« MORG, Q, IS0, NUC, REC, ONAME, ENAME, DAIT)

o

I® Cire .NE, 2) QETURN

“

CALL ICNRPT (YA, TITLE, JORG, ™ORG, ONAME, TMAX, TODOSE, PSum,
JOMSUR, PiINM, DMINM, PAFD, OMAFD, BLFD, DMLFED, DAIT)

I® (LFCT 5T, 0) CALL PRCRPT (NUC, 180, REC, YA, JORG, wneG,

o ONAME, TITLE, DAY, OmMAX, BDOSE)

o

ETUAN
EnO

FIGURE C.0-1. Program Listing
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DATA YA /' YEARS'/
|
|
\
|
|
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SUBROUT INE SOURCE(NUC,R

c
Cﬂ‘l.lllldlHila‘—'Il‘llll.l'lllllllIlIllllllllllIIII'IllIlll.llll.llllllllll

SOURCE GENERQATES A SOUR
TNREE SETS OF FACTORS,

ARGUMENT LIS

MOOULE SOURCE
€C, 180, INV,LADF, LTOR, L0OF, TITLE,Q)

CE TERM FOR THE EACH RELEASE PATHWAY USING
ADF,TOF, AND #OF, THE [NITIAL INVENTORY

1§ READ *ROM CARDS (INVz3) OR TAPE]S = SOURCE FILE ,[NVale

T TI T rrrrrrrrrsrererr et e Rt AR R R R R R R A R DR R E LR LR L Lt

T PARAMETERS

PARAMETER TYPE

DESCRIPTION

NUC INTEGER
AEc(190) CHARACTER
1s0C100) INTEGER
INV INTEGER
LADP INTEGER
LTOF INTEGER
LFOF INTEGER

TITLE(S) CHARACTER
Q(5,100) WAL

NO. OF RADIONUCLIDES [N “ASTER L|ST
QADIONUCL IDE NAME FROM THE MASTER L [ST
INDICATES WHICH RADIONUCLIDES ARE [NCLUDED
IN THE QELEASE TEAM

CONTROL INTEGED FOR GENERATION OF THE
RELEASE INVENTORY

CONTROL [NPUT NF A[RBOBNE PATHWAY FELEASE
FACTORS FOR [NMALATION § EXT, EXPOSURE
CONTROL INPUT NF A|RMORNE TEARESTRIAL
PATHWAY RELEASE FACTORS

CONTROL [NPUT OF LIQUID EFFLUENT TERRES-
TRIAL PATHWAY RELEASE FaCTORS

CASE TITLE )

QELEASE [NVENTORY ARRAY, CURIES

OO GO0 OC

COMMCN // TC, $QC3%0),
COMMON /TITLE/ OSET(S)

DIMENSION AQC380), iCL(
DIMENSION R€C(100), 180
DIMENSION ADF(20), TOF(

(2}

CHARACTER TITLER]], AARE ami*d QECHT, AQRY , OFNAMRL), OSET™I0, LIBNAMELD

I lal

SET PLANT=LIFE TO 1.0 |
I#C(TC .LE. 0,) C =

WAD NEw OF VALUES AS R

L]

I¥ (LADF ,GT, 0 .OR, LT
« CALL DFIN C(LADF, LTOF
TO SUPOLY RELEASE FaC

e Nal

I# CINV NE. 2D
« CALL SQIN (INv, VO, §
TO PROVIDE THE 8ASIC

OO

INITIALIZE ARRAYS==
CALL ZEROR(S00,!

CALCULATE AMD PRINT [NV

AN aNa)

CALL ADATE(AA;28)
TC ENERATE AN §-CHARAC
. .

o

PQINT TITLE AND DATE~=
PRUINT 600, TiTLE,AA

.o

o

LOOP ON RAD(ONUCLIDE IN
00 15 102! ,NQ

n

NNz0

oo

I 1S THE [NDEX FOR =aA
Izl

"

FIGURE C.0-1.

POOSC(Y,2,100), OmAxC(S5,2,1380)

550)
C100), QCS,100), TITLECE), Liewam(?)
30), *OF(80), OFNAM(SD)

F NOT GIVENe=
1.0

EQUESTED =

DF .GT. 0 OR, LFOF ,GT, 0)
, LFDF, ADF, TOF, £OF)
TORS FOR EACH PATWWAY,

Q, A0, ICL, OFNAM, L 18NaM)
RADIONUCL IDE [NVENTORY,

ENTORY ®OR QELEASE~-~

TER DAY-OF-YEAR TITLE,

THE SASIC INVENTORY=e

STER RADIONUCL IDES =~

Program Listing
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MODULE SOURCE

' MAVE ALL MASTER L[ST RACIONUCLIDES NAMES SEEN CONSIDERED?
7 IRCI.NE.NUCel) GO TO 9
¢
¢ ER20R CONDITION==
I1END=26
G0 TO 39
¢
¢ TRAY TO IDENTIFY 2ASIC [NVENTORY NUCLIDE NAME (AQ) .
(4 WITH MASTER LIST NUCLIDE NAME (REC)e=
9 I*(REC(1).EQ.AQ(IQ)) GO TO 11
Ialsl
G0 10 7
¢
¢ RADIONUCLICE AQCIQ) MATCHMES REC(1): SET FLAG [SOee
i1 NNz
1SOCNN)=]
(4
¢ ACCUMULATE FRACTION NF QADIONUCLIDE | QELEASED TO THE AIQ80RNE PATH
¢ N0 EXTEINAL AND INMALATION EXPOSURE «e
QCI,NN) = OC1,NN) « SQCIQ)=ADR(ICLCIQ))
c
c ACCUMULATE FRACTION OF RUADIONUCLIDE | QELEASED TO THE A[RSORNE
c TERESTRIAL PATHWAYS ==
QC2,NN) = QC2,NN) « SQCIQ)*=D®(ICLCIQ))
¢ ACCUMULATE FRACTION OF QADIONUCLIOE | QELZASED TO THE LIQUID
¢ EFFLLENT TERRESTR (AL PATHWAY ew
QC3I,NN) 5 QC3,NN) + sQCIQ)sTorCIcL(IQ))
- PRINT 700, REC(NN),SQCIQ), AD®CICLCIQ)),*OPCICLCIQ)),
« TORCICLCIQ)),CQCI,NN), 121,3),0FNAMCICLC1Q)), 2 8CCNN)
¢
18 CONTINUE
29 (NT 400, DSET
IFCINVLGT.S) PRINT $S00, LI1ANAM
¢
AETURN
299 PQINT 330, [Q,AQCIQ)
sToP
: FORMATSam
[
100 SORMAT(IML, "UNIDENTFIED NUCLIDE NUMRER ', 13,2X,A7)
" 400 FAAMATCIMO, 'AROVE (NVENTORY F20M DATA SET < ', fAl0)
| 500 TORMAT( 1IN0, 'SOURCE LIARARY = ', 7A10)
500 ®ORMAT(IM],26x,8A10,9x%,A8/1M0, SbX, 'sou-c: TEAM CALCULATICN SUMMARY
. /1IN0, 93X, ‘CURLES IN oF oF CLRIES
. cuRies CURIES -!Ac7!o~Arxon-/' NUCLIDE [INVENTORY AR~
JPLUME A [R-7000 LiQuio AIR=PLUME  A[2-7000 Llouto
N CLASS NUCLIDE"')
700 ®ORMAT(1X,A7,1PE10.1,6C2X,E108.1),5%,A10,2%,A7)
(4

EnO

FIGURE C.0-1. Program Listing
A .




MOOULE SQIN
SUBROUTINE SQIN (INV, NQ, SQ, AQ, ICL, OFNAM, LIBNAM)

c‘IIlulﬂllIll'll.ﬂlIIIlIIIIIIIIIIIIIIIII!I"IHIIII!'Slllllllllllll!llllll

SQIN READS SOURCE INVENTORY AND CLASS IDENTITY FROM CARDS OR
TAPELS

ARGUMENT LIST PARAMETER DESCRIPTIONS

PARAMETER TYPE DESCRIPTION

INV INTEGER CONTROL INTEGER FOR [NPUT OF THE 3ASIC
RADIONUCL IDE [NVENTORY

NQ INTEGER NO. OF RADIONUCLIDES IN TWE SASIC RAD(0-
NUCL IDE INVENTORY

$Q(3%0) REAL ACTIVITY (CURIES) OF EACM RADIONUCLIDE IN
BASIC INVENTORY

AQ(3%0) CHARACTER NAMES OF EACH RADIONUCLIDE [N TWE 3ASIC [NV,

reudsse) INTEGER RADIONUCL DB CLASS FOR EACM RADIONUCLIDE IN

THME BASIC INVENTORY
OFNAM(30) CHARACTER TITLE FOR EACH WMDIONUCLIDE CLASS
ianapm CHMARACTER TITLE #OR THE FILE 1S OATA LISRARY

D e e e e e e e e e e e N e N e N e N Rl alsl

COMMON /TITLEZ OSET(S)

“©

JIMENSION SQC350), AQ(3%0), 1cL(3%0)
DIMENSICN LIONAM(T), OFNAM(R2D)

o

CHARACTER L(BNAM®LD, OSET®10, AORN, OFNAMELD

o

[® CINV 6T, 3) GO TO 2

¢ THEN INPUT |S FIOM THME FILE 1S DATA LIBRARY,

¢ ELSE 2EAD DATA FROM CARDS==

¢ ITAD NO. OF NUCLIDES IN 2ASIC [NVENTORY, TITLE (CARD TYOF §)ee
READ ($5,200,EN0237) NO, OSET

-

READ NO. OF RADIONUCLIDE CLASSES (CARD TYPE §)e=
READ (5,200) NCLS

o0

AEAD INDEX, NAME OF CURRENT CLASS (CARD TYPE 7)ew
90 7 Isl,NCLS
7 READ (S, 150) I1CLS, OFNAMCICLS)
150 FORMAT (13, 7Y, AlQ)

o0

FEAD NAME, CLASS, ACTIVITY OF EACM QADIONUCLIDE CLASS (CARD TYPE §)ee
00 1 1Q=1,NQ

R€AD (5,100,EN0=297) AQCIQ), 1CL(1Q), sQCIQ)

CONT INUE

-

“

GO TO 39

a0

FEAD DATA FI0M F | LE |fee

2}

“

EAD NO, OF SETS TITLEwe
QEAD(1S, 200, EN0=98) NSETS, Lienam

.~

¢
¢ ISET 1S TME SET TO ME USED AS TME AASIC [NVENTORY FOR TH(S CASE~=
ISET =2 INY « 3§
¢ IEAD NO. OF QADIONUCLIOE CLASSES==
A2AD(1S,200) VCLS
< QEAD INDEX, NAME OF CURRENT CLASS-

00 9 t=!,NCLS
9 READC1S,150) ICLS,OFNAMCICLS)

FIGURE C.0-1. Program Listing
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ARl o OOn talal oS

o

o

97
“00

.1 ]

509

39

120
100

READ NO.
0C & 8=l
AEAD(1S,2

AEAD NAME
00 3 I1Qsl

MOOULE SOIN

OF RUOIONUCLIDES IN BASIC [NVENTORY, TIT fee

JNSETS
00,END=298) NQ,DSET

, CLASS, ACTIVITY OF EACH RAD[ONUCL!DE-=

NQ

READ(C1S,100,END=98) AQCIQ), 1CLC1Q),3QC1Q)

CONTINUE

I* Cis .&
CONT INUE

Q. ISET) GO TO 99

EAR0A CONDITIONS==

IEND222
PRINT 300

» NSETS, ISEY

EORMATC LML, ' INVENTORY NOT FOUND, ', 13, SET IN LISRARY, [$ET=2',13)

sroe

1END=229
PRINT 400
ENAMAT ™
sToe

I1€M0230
PRINT S00

{ENO

1,"ENO OF FILE ON INPUT, [ENO = *,1S)

» LEND

FORMAT(IM], ' END OF ®ILE ON SOURCE, (END = ',13)

sToe

e Inoyy
IBCINV,.GT

IETUAN

FORMAT (a
eNRmAT (1|

N0

IS FROM TAPE, REwWINO
«3) REwWIND 1S

s, 12, €10.1)
5, ™x, 7a13)

FIGURE C.0-1.
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2 2. 1.9
CwWMS DATA LIPPAOY, AUG 0F,
TOTAL SNDYXIONEY
<0 78

i
"3

-
WS e e

23
210

R el o

© s

1«

PR ELE

e Y e e
.
-

PR TR R
.. L
P

B
~
*

" .
”
-

"

S RT L R L B o L A
™ %
]

R Y
O - &

.~

.

e
o
©

Zw
Pk L e
n
2

Zz
-
-

?

2.50-02
2.60-02
2.50-02
2.00-02
2.60-02
2.60-02

“,%0+00
2.%0+01
2.29+01
1.1002
3.83C+0!
$.00e00

1.,20-01
1.20-01
1.20-01
$.99-01
1,20-01
1,20-01
1.30=01

1.81=01
1.5%00
6,.%8«01
3.50-02

f.60e7
1.3%0=2
1.4000
€, 002
1.20=}

l.u2+00
2.50+00
1.2002
2.60+00

3.20-01
1.50e00
1.%0400
§.20+00
2.10-01

§.0000
1.6101
7.00+00
£Lukell
§.10e00

g,60=01
7.00=01
5.5001
2.70+00

2.70400
2.00400
LoRle02
7.7000

2.90-01
7.70-01
1.56e00
$.57+00
1.%0-801

3e
«20e90
2.60-02
2.60-02
2.F0-02
2.60=02
2.60-32
2.60-02
0.0
§5.30e00
2.90401
3.70401
2.50402
3.70+01
$.00400
0.00+00
1.20-01
1.20=01
1.20-01
§.0%8=01
1.20=01
1.20-01
3.30-01
0.0000
€.36-00
« 20402
§.62-01
1.%0-02
k,85%
B.40e2
1.80-2
1,600
£.00-2
1.20=1
1.%%=01
1.42400C
81,8040
1.57+82
2.70+30
2,00=0¢
7.30=C1
2.9000
,80e00
1.1001
2.20-01
2.7%=01
§,10+00
1.6101
7.10400
h,45e01
§.10000
0.00+00
9.50=01
7.00=01
£,.R0e01
2.7C+00
6.08-21
2.70+00
2.0000
1.0040%
R, 30400
0.00400
3.40-01
1.90=00
$.67+00
1.30¢01
1.90~01
0.020+00
2.52+00
$.20+00

FIGURE C.0-2.
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8.00e00
1.60-02
1.50-02
1.50-02
1.60-92
1.60-02
1.50-02

1,90e00
1.10401
8.50400
3.90401
2.00401
3.20e00
0.00+00
7.60-02
7.60-02
7.50=02
3.30=-01
7.20=02
7.60-02
2.10=01
0000
6£.00=02
$.60-01
3.%0-01
2.20-02
7.1%=%
4,802
1.10=2
F.10-1
2.90=2
7.70=2
2.08-01
§5.80-01
$.10e00
4,700
1.70+00
2.20-0F
1.1001
$5.%0=01
. 3001
1.30e07
1.30<0
2.97-01
3.30e4C0
%,7%+00
3.80s00
3.50e01
©,00400
0.00e00
§.10-01
“,40=01
1.30401
1.00400
€.25=101
1.71«00
1.30+00
1.0%02
4,90+00
0.00400
1.00-01
2.70-01
$.30=01
2.00400
#,40-02
0.00400
2.00-01
7.e0=01

File

c.29

& & 1t

1880 (OLS)
BANE

9.00400
1.70-02
1.76=92
1.70-02
1.70«92
1.78-02
1.70-02

4.10400
1.80401
2.40401
1.70402
2.%001
3.30e90
7,55=-00
7.00:82
7.20-02
7.00=32
1,0%6=01
7.,80-02
7.89.02
2.10-01
0.00e00
“.21=00C
1.50e01
b, e0=01
2.%0-02

7.20-3
£.50=2

1.20=3
9.03=1
1,.%0-2

7.70=2
2.08«01
9.40-01
§5.60e00
i.10e02
1.20400
2.30=06
o, 2001
1.90400

.00+00

«70e00
1.%0-01
5.11=01
4,00400
1.00401
L,50400
w,28e0 ]
b,20+0¢C
0.00+00
£.30-01
L,50-01
“,30e01
1.8000
6. 56=01
1.00+00
1.10090
§.21+072
$,. 50407
0.00400
6.21=01
1.30400

« 72400
3.20+00
3,70-02
0.00+00
1.£%+00
1.4%00

10 Data Library
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&

1.70=02
1.70-02
1.70-02
1.70-02
1.70-02
1.70=02
[

4.10400
1.90+01
2.60401
1.70402
2.50+01
3.3Ce00
?

7.70-02
7.00-02
7.88-02
T, 04=01
7.50-02
7.958«72
2.10-01
.
b, ulenC
b,1091
L, 40=01
2.%0-02
]
§,80<2
1.20=2
€. 031
y.30e2
7.70e2
“
6,40-01
$.58%+00
1.10e02
1.R0<0C
5
0. 00=01
1.90+00
1.00+00
7.70400
1.50=01
5
4,00+00
1.00eC3
e, F0e00
N, 24e0]
“,00e00
M
6.10-01
“,h0=01
o, 10e0)
1.%0s00
“

1.20+00
1.30+00
E. 01402
£.50400
]

€.21-01
1.30+00
3.72+00
9.20400
§.70=32
S

1.65400
T, 4000

THYSN D

(N |



2,10+01
1.51401
3.£0-01

1.00-]1
9.00<1
$.90-1
7.6%+0
1.10-]

9.0€~1
2,40
2.7€=1
3.38-2

$.10401
7.60e02
9,40e02
1.30¢01

3.70-01
1.40401
1.0040)
1.50401

$.90+00
2.20+02
1.i0«02
l.60e01

o
-

7,.%0=01
1.30e00
1.80e00
1.50e91
1.70401
“,70=01

R O R R A

~
Ed

1.10+00
“. 91000
3.20<00
1.10e01
2.70¢1
7.60-01

L
w
-

$.10=02
5.50-01
1.70+00
1.50401
2.30=-01

N~

W E A T oy 0 e D OO e -

o
u

1.0%+01
2.30401
1,40401
L.60+01

1,202
$.50409

-~
-

2.8%0e00
$.1%00
$.10e00
/20400
J.15+01
1.70400

i
R R e I

1,90-02
PLouna-nt
€.50-02
., 6002
5.00+01
1.20400

.
-

LAY L

7.6CeN1
3.%50401
4.00-01
8.0
1.00-1
3.00-1
$.5C=1
7.73+0
1.10=1
L.% 0k
0.
9.0%«1
2.4E=0
2.7€-)
3.38=2
£.12-0°
6.00+02
§.90+03
2.10e0%
1.50401
1.71=0%
3.70-01
1.40401!
1.00+01
1.50401
£.70a00
5.60+00
2.20402
1.10e02
l.60e01
3.02=-12
1.70=00
1.4040)
3.50e00
6.86e01
4.00401
$.10=01
2.03=-0%
3.30400
1.5001
1.30«01
b,10e01
§.9041
£2.00=01
3.00-03%
$.10=02
5.50=01
1.20400
7.90401
2.50=01
1.73=01
1.06401
2.30+01
1.60401
4,700
1.20e2
$.50e00
lobkan?
1,#1-31
2.90490
€.1%«00
S.10=00
9.20+00
3.15¢01
$.70+00
0.00+00
1.90-02
8.40-01
£.%50-02
4,60-02
1.6002
1.3C«00
2,28-0%

7.20+00
§5.42400
2.30-01
0.0

6.30=-2

$.70=1

3.5%0-1

L,10e0

6.40-2
§5.2%=06

0.

4,981

1.28-0

1.2€=]

2.28=2
$.30-00
1.70401
2.50e02
3.30402
8.50400
1.77-0¢%¢
2.37=01
9.00%+00
h.60+00
1.00+01
§.05<00
3.0C«00
1.10402
£.00e01
9,10e08
€.01-12
2.70-01
1.1C+00
T.16=0]
$.10+01
6.20e00
3.00-01
4,04=05%
3J.70-01
1.70«00
1.30400
3.70400

C,700
4.70<01

3.30-02
3.60-01
9,.60-01
1.2001
1.50-01
1.%71-01
$.20e400
1.20+01
T.40e00
2.40401

6§.00e1
3.60400
1.65=-02
1.89-01
1.70400
5.00430
2.90+00
$.50+00
1.20401
2.40ec0
3.00e00
1.20-02
$.10=01
3.70-02
2.70-02
2,4101
T.e0=01
2.62-01%

€.00eN1
2.67+01
2.£0-91

L BT
6,892
$.%90-1
3.00-1
$.1040
f.70=2
4.69-02
$.2E-%
$.58=1
1.5€<0
1,28«]
2.2¢8-2
4.20-02
3.80+02
$.20403
1.50403%
9.70e080
2.68«01
2.37=01
€.10+00
€.70+00
1.00+01
1.58<01
3.90+00
1.50402
7.50e01
9.20400
§.%1-12
1.1000
9.00e00
2.30400
“,36e0]
2.9040)
3.60-91
“,2%=0¢%
2.20+00
9.80e00
8,40e00
2.70+01
h.10e1
5.30-21

3.30-02
1.60-01
1.20400
S.70e01
1.70-01
1,93=01
£.70s00
1.50401
0.60+00
3.10«01

7.70e1
5.50+00
1.57-02
1.%9=-101
1.90s00
3.6]e00
3.40400
§.60+00
2.07+01
2.50400
§.00-0)
1.20-82
5.50-01
L,.30-02
31.00-02
1.10+02
f,.60=0]

£.00+01
2.47401
2.80-01
5
§.5%=2
£.90-1
3.00-1
$.1000
£.70=2
0
-
5.98-1
1.FE=0
.02
1.28-2
.

3.90402
$.30403
1.%040%
9,.70«C0
.

7.37=01
€,10+0¢C
§.68+00
1.0040!
N
3.9C0+00
1.50402
7.52451
2,20400
£
1.1040
9.00+0
2.%040
b, 3641
2.27s}
3.60=1
§
2,20+00
98,2000
R,40e.00
2.70+01
k.10s}
$.30=-01
$

3.30-02
3.A0=01
1.20400
5.70e01
1.70=01
6

§.70+00
1.%0+01
9.40e00
3..0401
7,.70+!
3.60-00
0
)
1,90-00
3.41-00
r.u0400
£.40e00
2.07+01
2.%0e00
£

1.20-2
§.50-1
4,30-2
3.00-2
1,102
R.80-1

3.30-02

FIGURE C.0-2, File 10 Data Library
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FIGURE C.0-2.

1.50400
2.70e01
1.50e01

7.60e2
J.u0e01

7,003
8,50=-01
1.10-01
5.40e00
1.720-01
110
110m
1.40400
4.53+00
2.20400
2.u0e00
4,0Ce2
1.10e01
113m
e,.7040¢C
1.30402
1.4002
1.30402
4.50e00

P
.
.-

1.40400
1.60400
7.4de01
1.90402
l.e0e00
1.2001

-
g
w

1.01e01
4,.20-0]
2.10+01

1,702
$.70-01%
3.20400

2.5%0=C1
£.%0+08
7.00=01
1,#0400
2.70e01
5.%50=01
1.%90400

7.700
$.01<0
1.0%e2
#,0062
1.5040
“.70+0

$.90=-02
1.10-0%
1.60-01
1.90e00
2.9%0-0)
31.00+00

P
.~
>
. -

$.50-01
1.60401
2.00400
“,.50+00
9.50+01
1.20400
. 20400

1.16e22

2,00-02
1.8000
2.70401
1,500
1.10e3%
J.40e01}
0.0Ce00
7.,0u-0"
0.60=01
1.10«01
1.50401
1.90-0:
1,.0ka04
£.32-01
1.40600
4,50400
2.20400
2.6Fe00
$.10e2
1.1C+01
2.1003
6.80400
2.10+02
1.%002
2.%0e02
£, 30«00
+22-0%
2,40+0¢C
1.40+00
7.%0-01
2.00402
1.90e00
1.20401
9,.07-02
1.70e0!
?.00-01
$.30+01
3.10e2
3,70-0%
e, 0000
3.67=0%
2.50-01
£.30e00
7.80=3]
1.70e00
2.7001
$.80=-01
1.80+0C
1,72
7.%0+0
$.10e0
2.04e2
1,203
1.55+0
€, 10e0
.12
“.12-01
$.9C=02
3.10-03
1.00=01
1.9000
2.90-07%
3.00400
1.168=09%
$.60=01
1.6001
2.00e00
“,50e00
1.00e02
1.20+00
4,20e00
3, 8kalt
1.16=02

2.20-02
1.20+00
1.%0e01
9.10+00

3.00e2
2.20e01
C.00+00
$.10-03
5.00-01
6.60-02
2.30400
1.10-01
4.1%=04
7.25=01
8.00-01
2.20+00
1.40+30
1.50e00

1.60e2
7.3G+0¢C

1.90400
4,800
$.5%0401
b, 7001}
3.10+00
§.35-03
1.60+08
B.,4Cell
3.%0e01
§.10401
7.60-01
7.50400
1.0Ff«01
31.90+00
1.70-91
T.40e00
£,20e1
6,30-03
1.6000
?2.h0-0%
1.50-01
3.79%.08
b.70=01
1.10+00
1.60e01
1.50-01
1.30e00
.12
4,600
2.40e0
2,501
1.P0e2
7,631
3.00«0
3.%=2
6,35801
3.80-02
2.10=0%
9.20-02
1.30e0¢C
1.20-0"?
2.00400
2.29-0%
3.50-01
9.50+00
1.20+00
2.7000
“.60e01
7.80-01
2.70+080
1,000
7T.40-01

c.3l

3.00-01
1.20e00
1.9001
9.60+00

7.10e27
2.30401
0.00e00
$.20-0%
5.70«01
5.90-02
1.10401
1.30=01
1.4Fa0?
7.309=01
9,20-01
2.%0+00
1.50+0¢
1.70400
3.0 102
7.%0+00

4,20enQ
1.404082
1.2002
2.70402
1.50400
1.07=01
1.60400
1200000
©,90+01
1.350+02
9,30-01
7.70+00
l.1ue3]
1.10401
$.'0-01
3.5001
2.1042
f.up=01
2.60400
7.%%-07
1.60=01
b, 10e00
$.10=01
1.20«0¢0
1.0031
1.60-01
1,30+00

2.6e2
S.1040
1.40e0
1.%6e2
1.50e0
1.96e0
1.60e0

3.8«2
$.93=31
1.80-02
2.10-08%
9.20=02
1.30400
1.%0=-0%
2.00+00

N

q
1.20+00
1.70401
q9,40=-00
7.10+2
2.30401
$
£,20-3
$.70=1
€£.90-2
1.101
1.30-1
0
£
9.21=01
2.9%0e00
1.%0e00
1.70e00
T.hke?
7.50e00
]
“,20e30
1.40+02
1.20402
« 3002
3.8Ce00
6

1.60+00
1.00e¢00
“.50+01
1.3002
9.30-0!
7.70400
£
1.10e01
$.30=01
3.50401

2.102
§.,u0=-0"
1.50400
?

1.60-01
4,.1090
$.10-01
1.20e00
1.70401
3.50-01
1.30400
&
$.10e0
1,400
1.%%e2
1.30%
1.06e0
J.u040
0
€
3.90-2
2.10«3
9.20-02
1.30+0
1,001
i.00+0

2.70=0% ?

1.70=9]
1.00e0%
1.%0e00
3.00e00
£.90401
7.00=01
7.70400
1.46.02
T,e0-01

3.7%=-01
1.00401
1.%0400
1.00+00
£.90401
7.70-01
2.7000
7

7.600%

File 10 Data Library
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FIGURE C.0-2.

I R e | e e e L T Y YN AL

1.%0-31
2.20-93
$.10=02
$.00-21
3.90-02
7.30-01

1.%0+00
1.20+00
$.60-01
€.90-01
1.50+01
1.4060%
f,60-02

2.40e01
0,70+00
2.8101
1.20401
2,.50+00
1.50-01

1.50400
1.4047%0
2.40e00
3.40400
$.60-01
1.40-02

i.30e01
7.%0+0C
2.00+01
1.64001
3.50s+00C
1.20-01

£.00+00
.10401
5.70401
1.11+02
5.50+02
1.10+01

“,35.01
2.31«00
1.22+00
8,50400
b,e0e01
1.70«00

1.9842
8.8E+2
1.2843
1,68
1.7%+4
4,880

3.02-01
1.50e00
3.20e00
&, 10e00
3.00eC1
1.0000

£.2¢00
2.001
1.60401
1.60+01
2.3+02
4,%%+0

.« "0=01
2.20-02
S.10=02
5.00=01
3,00-02
7.30-01
3.04=03
1.90400
1.20400
5.60-01
£.,80-01
1.51+01
1.5%0e03
°.,40-02
3.f9a01
2.5001
e.%0s+00
2.90401
1.30401
4.80400
1.50-01
0.00e00
1.70+00
1.40400
3.f60+00
b,1100
6.30-01
2.40=02
$.62-0u4
1.%80+01
7.50+00
2.20+01
1.7001
3.0C«00
1,2001
1.38=01
b,28-0°
9,.80.00
“,e0e01
7.20401
1.2002
8.60e02
1.20401
7.0
0.00+00
1.11+00
S.10«08
2.50+00
3.00e01
8.10401
1.2000
0.
§,4E2
3.0€43
2.5Es2
2.68+0
4,284
S LEe0
1.09=08%
1.15+00
§.20+00
L,50400
2.%0401
6.9040!
1.1000
2.0
1.5+01
1.1002
1.7001
7.90e01
$.1e02
$.3e00
2.%7-01

1.20=-01
1.50-22
3.61-02
31,30-01
2.%0-02
L. B0-01
£.71=03
£.10-01
7.%0-01
3.60-01
b,.30-01
8,.20400
6.40e02
$.30-02
3.%9.01
1.10+01
5.4000
1.30+01
$.00400
2.30400
8,90«C2
c.C0s00
§.60-01
7.80-01
1.560+00
l1.6000
2.70-9!
1.£0«02
§5.99«04
$.90+00
4,10400
9.50e00C
£.00+00
1.80400
£.00-02
l.46=01
£.1%=02
2.5040C
1.20+01
2.2001
b, 10401
2.60+02
2.0001
7.65=0%
0.00400
1.73=01
?,70-01
4,00-01
1.20+00
1.580401
1.1%400
0.
1.78+2
8,182
1,683
3.5%+3
1,454
3.3E=0
2.17=05%
1.10=01
t.10-01
1.20400
1.%0+00
1.10401
6.40=-01
0.0
1.7040
€.%00
$.50400
«,.50en0
8,4401
J.1«00
3.09-01

c.32

1.20-21
1.%50=02
3.641-02
3.30-01
2.%0-02
4,80-01
£.L7-03
1.30+00
8.10=01
3.70-01
4,%50-01
9.91400
1.00e33
€,50=-02
4,13-0!
1.70+01
6.40490
1.9040}
8.80400
3.20400
9.20-02
2.1%-01
1.10e00
9.10-0!
2.40+0¢C
2.70400
b,10-0!
1,60-02
2.21=02
9.9%+00
t.00+00
1.40401
1.10C1
2.%p+00
8.00-02
1.67=31
1.13=02
£.3%+0¢0
2.%0+01
“,70+01
1.20402
$.50402
« 1001
2.5%-01
2.71=0%
7.40=01
3.62400
1.70«00
2.00401
S.60e01
1.20000
0.
L,.2842
2,083
1.784+3%
1,75«
2,7Esb
3,680
2.28-0¢%
7.57=0!
1.60400
3.00+00
1.%0+01
6,080401
7.40-01
g.0
1.0e01
7.1401
1.10401
§.20401
3.Fe02
t.%+00
1.u6-01

1.20=C1
1.50=02
T.e2-02
3.2¢8+01
2.%0-02
4,20-01
4
1.30+00
f,10-01
3.70-01
,50-01
9.91400
+00e03
€, 5002
€
1.70+01
5,60e00
1.90401
#.60e00
$.20+00
8,#0-02
¢
1,108
9,.10=1
2.600
2.700
b,10-01
1.680-2
('
€.%0+00
$.6C-00
1.60+01
1.10401
2.80+00
8,00=-02
4]

L)

f,e0+00
2.3001
h,70e01
1.20402
$.60+02
2.10e0)

"o

T.640-01
3.42400
1.70+00
2.00s01
S.40e01
1.20+00
L}
b,2842
2,043
1.7€+3%
1.78 44
2.7E sk
3.6840

o

7.%7-1

I,.60e0

3.00+0

1,80e0

“,%0e]

T.ule]
6

1.0+01
7.1401
1.10+01
€,2001
Y.602

3,500
&

File 10 Data Library
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7.%0+00
2.90401!
2.%0401
§.00401
©,00+02
1.10+01

1.20+00
S.6000
3.90+00
£.50+00
§5.50401
1.80+00

6.%0400
1.20401
7.40400
2.20401
2.70+02
“,90e00

£.30-03
§.20-02
2,00-91
5.3C.01
2.20+00

£.%0e1
3.30e8
1.90e2
1.00e3%
£.40e4
1.00e]

7.006-1
§5.80e1
7.%0+0
1.2040
1,513
7.70+0

§.684]
1,983
S.6Ee2
2.782
1, 4844
1.28 1

2,282
“LTES
1.6E+0
1.1€3
2.1€s0
$.5%e1)

£.70e1
3.%242
7,508
S.6001

3.00e02
“,%0e01
1.7008
1.%0+03
2,80e04
§.30401

2.872
7.4Ce
1.60e%
E.60s1

4,800

2.2001
1.40402
2.90+01
2.50402
2,50402
1.1040!
1.21-02
3.20+00
2.200:
“,50400
3.%0+01
1.30402
2.00+00
3.70-0%
2.60+01
“,90401
3.20401
1.10402
£.2002
$.40e00
0.00400
6.90=01
6§.20-02
2,.00-01
3.60401
2.70400
3.20-4
3.7062
9.00e%
2.7206%
1.20e4
1.20+8
1.1Ce1
0.0
7.00-)
9.801
7.50e0
1.2040
1.%1e8%
7.7040
0.
E.uke]
1.9€+%
S.6Ee2
2.7%2
J. 2% 40
1,281
1.6€-2
2.2842
W, 7€l
1.68e0
1.1€+3%
2.1%4
$.5Ee1
2.08=3
£.70+1
1.37242
7,303
$.4041

$.00402
e,%0301
1.70e00
1.50+0%
2.40e08
$.300!
1.%7<3%
E.70ek
0.1044
3.20e¢
7.0041
3.00-0%
1.70e0%

2.%0e00
G,10+00
8,%0400
1.60401
1.60402
6.70e00
1.50-02
b,10-01
1.70+00
1.60+00
2.704+00
2.40401
1.20+00

2.20400
3.90+00
2.40400
7.10400
9.50401
31.10400
0.00e00
b.60-0%
3.80-02
1.20-01
1.7040]
1.%0+00
4,554
2.00e1
1.10%
1.20e2
3.20e2
1.00e4
§.60e0
0.0
b,50=]
.60l
S.10e0
7.00=1
9.70+2
§.0040
0.
3,68}
8,782
3.0%842
1.58+2
1.5€+4
T.8E+0
1.5¢%<2
1.6E42
3.08%41
1.0840
7.0€2
1,380
3.FEs}
2,203
“,¥0s1
2,102

1.0002
35.10+01
1.10+20
9.30402
1.50+06
3.%0e01
1.73-%
T.20e2
7.9042
€.00e0
b, 00s}

1.%003

c.33

1.4001
5.20+01
1.90+01
1.60e07
$.90eC2
7.%50+00
1.6L-02
2.10400
1.%0401
3.00+00
2.50401
8.50401
1.30400

1.70+01
3,20401
2.10401
7.20401
L, uneny
3.60+00
0,00400
4.50-0%
L,10-02
1.%0<01
2.20401
1.90+00
“,70=
2.602
.90}
1,703
7.50e%
P.5C ek
7.60+0
6.91-2
L0001
5.00e1
$.2040
2,00-]
9.9142
§$.00e0
C.
“. 281
1.3%.3%
3.68+2
1.2€42
2.5%+0
7.78s0
1.5€8=2
1.5%e2
Y. 1B}
« 1540
7,082
l1.4Esb
3.6%4)
2.25-3
G, kel
2.1%+2
“,00et
3.%0e1

2.00402
3.20e01
l1.1000
5.,90e072
1.60+06
3.%0+01
1.75=1
L,uleb
6.10e%
2.30e%
“,70s]

2. uNenk

1.40e01
9.,20401
1.90+01
1.60+02
$.90402
7.50e00
5

2.10+00
1.50+01
3.00400
2.30+01
#,.80401
1.30+00
)

1.70401
1.20401
2.1001
7.20401
L, 40402
T.h04+00
L]

L,50-03
6,10=02
1.30-01
2.20401
1.9000
3

2.40e2
£.9003
1,708
7.60e3%
B.S0s4
T.6040
6
b, 60=1
§,60el
$.20e0
2.00-!
9.912
«00e0

L, ,2%s)
1,388
3.58+2
1.7842
2.58 0
7.7€0
£
1.522
3. 181
1.1%+0
7.622
1.4F ol
.68
.
“, b0
2.2042
4,800
3.850e1
L}

2.00e02
$.2040}
1.10«00
9.90e02
1.60e00
3.50401
.

b, . Flen
£, uleke
2.%0e8
k.70l
“
2.40e08

File 10 Data Library
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2.0062 2,2042 2,1061 1.%0e2 1.%02
9,202 %,3042 &,5062 f,60e7 S,402
1,903 3,7043 H,7042 2,403 2,4043
E.u0sh 1,%50e85 2.30e4 ].00e% 1.00e€
1,201 1.30e1 7,800 2,700 P.7040
J 238 2.00-0%5 2.%1-0% 2,.65-0% §
1.50402 2.20402 2.00e0] 1,40e02 1.40402
B.1002 2,.10407 ©.50eN2 $.30402 S5.30+02
1.90403 3.50403 €,50402 2.3003 2.30403
§.,20400 ],80e08 2,.204006 1,0040% 1,00405
2 1.20601 1,%0451 7.60400 8,.60400 #,50-00
v 238 2.76=2 3.1%8-2 3.18=-2 §
1.P842 2,052 7.5%¢]1 1,322 1.3€e2
7.6Be2 7.5E42 &,28+42 S.0€e2 5.08e2
1.PBe3 J.048e3 6,2B02 22,2843 2,283
S.PEek | LB 2,1Esbk  9,REeb O,FEf.4
23 1.5EBe]l 1.5€Eel 9.6840 1.1Eel 1.1€e]
U 236 0.00400 0,00400 0,00400 §
1.20602 2.10402 7.50e01 1.4002 1.40402
7.M0e02 7.90402 G,.60e02 5,20002 $.20402
1.20e03 3.40e03 5,20402 2.20403 2.20003
£.00406 1.40605 2.1006 9,.P0406 9,904004
1.1001 1.20401 5.70400 #,00400 ?,00+00
vy 1.7=02 2.00-02 2.01-02 20
v 232 0.20400 0,0000 2.31=0% §
1,7002 1.%002 7.00¢01 1.%30e82
7.10602 7.10402 «,00402 ©,70402 &
1.70403 Y.20403 $.90402 2.10493% 2
€,50e0% 1,30405 2.00+06 9,01e04 9,0
2
L)

R At R B BT e e

. O e e

T L

- 1,9031 1.20401 £.50400 7.70e00
v 26 7.%0-0°%
NP237 3.25=03 6,23=03 4,62-0%
G.20e02 2.3040% 1.50402 1.5000 1,
3.20403 1.50405 1.0042% 1.10e0¢ 1.
§.60603 L, u0+0% 2.6040% 2,3040% 3.
1.10006 5,10085 3.6040F 3,%000% 3,
§.20e06 1,6040% 2,204004 1.0008% 1.
1.50001 1.704081 9,70400 1.10+01 1.
0.30e00 0
2.22+02 2.46e02 2,47-232 £
1.60«02 1.50-02 1.00-02 1.00-02 1.00-2
8.70=02 8.70-02 $.70=C2 5.70=02 5.70e2
+50-01 2.%0-01 1.50-01 1.60-01 1.6C=l
2,90-01 2.90-01 1,90-01 1.60-31 1.90-]
1.60400 1.50400 1.10400 1,1040C 1.16e0
5.60600 3.£000 2,30400 2.30+00 2,300
5.73=06 2,%8a004 7,.77=00
€.50402 2,30406 1,70+02 50«08
2.50+40%8 9,800k 7,70202 £,30e00
9.50403 2.10+05 3,000 2.00e0%
1.2%9406 &, %0408 3,.830403 3,10605
7.20406 1,70405 2.60406 1,20408
1.6001 1.850+01 2,90400 [.00+01 1.00401 s
3.73=006 3.3%-04 7,77=008 &
€.20402 2.F0400 1.50+02 1,.70606 1.%80400
1
1
$
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2.30403 1.1040% 7,20+02 £,080406 7,50400
§.0040% T, 70408 2.9040% 2,200%5 2,3040¢
1.20406 $.%0408 3,A0403 3,6040% 3,90408
§,70404 1,604085 2,404006 1,100% 1.10+08
1.30401 1.40401 2.10400 9.40+00 9,60400
3.22-06 6,.38<06 £, 71-06 &
$.20+02 2.50406 1,50402 1.70406 1,80e00
2.30403 1,3008 7.20602 6,.70406 7,.50406
9,00403 3,70408 2.80403 2.20+0¢ 2,3040%
*1.20+06 5,50405 3.60403 3.8040% 3,90408
§,70e06 1.80008 2.40+06 1,100% },10608
1.30401 1,40401 2,30400 5.%0+00 9,60400
Pulel 3,00400 0.00430 0.00400 6
2.10401 &,%0e02 6.70+00 2.20402 2.90402
1.00402 1.90+03 3.20401 1.%040% 1.30403
1.60402 2.80+03 S5.10401 1.70eC3 1.80+03
£,00602 1,.20406 1.90402 7.70+0% 7,.£040%
1.30402 2.80402 &, R0401 2.00402 2.00402

0
Y
&
=]

.
-

Rl R

FIGURE C.0-2. File 10 Data Library




23
Py2W2
1
3
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6
L]
3
PU24l
1
s
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23
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My
L d
L
e

2.7%-01

¢.00402
2.20e07
2,.60+0!
1.1000
§.50e004
1.30401

1.80-03
#.40-0%
2.20-02
4.50-92
2.20-01
2.20=-01

5.70+02
2.50+0%
3.%0408%
1.30s06
7.40e0%
1.90+01

$.5G+02
3.70+03
G,.60e0)
1.20e06
7,20+00
lowler!

€.9040:
0, 00407
S.60+0}%
1.306086
$.10+00

1.280401

$.50e02
2.509}
?.60+03%
1.2008%
7.8%804006
1.5%50401%
€.60e02

FIGURE C.0-2.
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2.90-21
“,0ken
2.%0+0%
1.0008
3.20608
$.10408
1.50408
1.40+01
4,.20-0%
1.20-01
9,40-03
2.20-02
“,50-02
2.20-01
2.20-0]
0.0000
2.90404
1.20+3%
5.70e08
§.0040%
1.70408
2.1040]
§.03=0%
2:2C+00
1.5040%
1.50+0%
£.%0e0%
1.70+08%
1.60e01
B.04=14
2.21e00
1.80+08
$.30408

2,ule02
1.60400
1.24<04
1.20+06
1.6008%
3.00e0¢
5.5040%
1,60408
1.20e0]}
l1.1%-0¢
4,90+02
o208
2,.30e0}
1.10e06

- ey
« & 8
s
o
.
=
>

6.90e0%
2.6040%
3.70438
1.70+0%
1.600)
3.00=04
1.20e064
£, 30080
1.kGe0S
2.%0008
1.700%
1.60e01
£, k1ep?

2.%0e04

- ) .

1.70e01
2,004
1.50402
5.90402
2.70403%
3.40403
2.30+00
2,00400

1.20-0%
5.50-03%
1,60-02
3.00-02
1.60-91
1.53-01

1.%00402
7.90402
3.10e03
3.90403
2.680e06
1.20401
17,2308
1.70s02
1.20408%
3.00e0%
3.20+0%
2.50e04
5.00e00
1.641=0%
1.20602
1.20+03
$.0Ce02
»10e0%
1.%0e00
1.10e01
1,%6e0%
7.60-01
“.50e00C
1.20+01
1.70+01
1.63¢02
1.00e00
“,.5C«06
1.R0e02
1.10e0%
2.8003%
2, 60e0%
2.60e08
1.10e0}
i.%<08%
1.%0+02

3 §.60002

2,50403
3.304208
1.%0404
8,%82+00

1.P0eC2
£.10e02
1.10+0%
b, 0002
2.7C04
G,%0e00
£.0%-04
1.70002
7.79402

« 7003
5.90e0%
2.70e04
98,2000
7.62-0%

1.7022

C.36

—n o o
Sk

2.00<01
L
1.60+%4
6.70e006
2.100¢
3.3040%
1.10+9¢
6,20400

1,200
$5.50-03
1.60-02
3.0 =02
1.%0-0])
1.%0-01

1.%0+04
7.70400
2.60e0"
3.3040¢
1.20405
1.40401
7.62-0%
L.40e0b
1.00e08
2.30e0°%
3.60408
1.20e0¢
1.00e0}
1,6Ge0
1.4008
1.00ecC¢
2.10e0¢
3.60408
P.30e08
1.30401
2.30=02
T.40=01
“.30+07
1.20e0]
1.7021
1.80e07
1.00e9¢0
4. FGale
leuGeni
1.0060¢
2.20e08
t.EQe0¢
1.10e0%
1.20601
1.3%=0¢
3.20402
1.40407%
§5.5%0e0°
7.%0+03
3.30400
8.7 le020

1.00e06
6. 50e0
1.60e0%
2.6040¢
1.20+5%
1.1040!
.40=0u
7.60+0¢
5.50406
1.1040¢
1.20e05%
1.20e08
1.10e01
?.58-07%
1.50406

2.90-01
3

1.20+00
7.2040%
2.20408%
3.560408%
1.1008%
2.20000

1.20-0%
5.50-03
1,40-02
3.9 =02
1.50=01
1.50=-01
[

2.00+00
2.350e00
2.50+08
4,20408%
1.20408%
z.UOOOI

1.50+0%
1.1040%
2.60408%
3.80408
1.20+0¢
1.00401
L
1.%0a00
1.10e08
2.2040%
1.0040¢
f.350+004
1. 30421
3

7T.60=51
“, 8000
1.20401
1.70e01
1.60062
1.00407
6
1.5%00
«10e0¢
2.60e0°%
3.90+0%
1.1008
1.2%9+01

$.30e00
5.70+00
13

1.00+0%
“, 70404
1.6C+08
2.%0+0%
1.7008
1.10+01
3

7.80e08
3.%0e04
1.10e0¢%
1.80408
1.20408%
1.10401
¢

1.60e%

File 10 Data Library







87 ALLOOS SAMPLE PQOSLEM, 2aaLM INPUT FILE
17 ALLO0S/PASLM DOSE FACTOR COEATION- ACUTE, MAX, [ND,, Al2 RELEASE, 1/1 COSE

“ 3 1.50843% .00 1.52E+33 1.50%+03
c le 1.01€6608 S5.73840%5 1.312403% 1.31E+08
cechn 1.592402 5.39E+01 5.37€+01 5.39€e01
%153 5.458400 3.23€401 .02 «99
153 1.756401 &,38492 .90 .90
3879 7.31%.01 ,00 .00 .00
0137 “.098-01 .00 .00 .00
SN12Y 1.15€+01 G.14Ee02 .20 5.15E400 .
J 13% 5.20€+02 &,29E+03 3,218-02 3,21€-02
u 23% 4,79€+02 w.11Ee0Y 9.29E-06 9.28€-06
5399 3.25€+02 3.08840% .20 .00
r 30 1,39€<0% §,49E-02 1,328-06 1.028-04%
r 3t 5,27E-02 1.47€+00 2.40€-02 2.%0E-22
233 5.51€-03 65.5%5€8-02 .00 .00
RELEL 9.53€-03 5.50E-02 3.51E-2% 3,51€-3%
1938 5.558-22 2.9%E-01 .00 .00
S 1Y .09 .00 .00 .00
%375 $.19€+00 3.20€+20 3.11E+00 3.112e00
7259 2.47E+00 $.582400 7.57%-31 .00
Wl 3.35€+00 3,99E401 9.735E00 ,.75E.00
24115 .30 .20 .20 .00
AGi1Im 7.43€400 1.238e401 .30 .00
AGl1g .03 .00 .20 .29
33129 1,79B401  3,41E401 At 2,87812
TE125m S,458600 4,36Ze01 3,68%8.02 1.47Eea)
$N12% 7.578e01 9,79B.02 3,35E401 4,.5%E.01
$2125m .38 .20 .30 .20
331128 3,508-02 1.228-91 $.79€-92 $.328-32
TEL2IM 1.588401 1.,208492 .00 3.37E401
TEL2? 3.91€-02 1,31E-31 §,75E-1% 1,34€-01
i 12 2.558+405 1.%15e0% 2.008e491 2.072e0%
£31%% 2.52803 1.22B40% 3,2688402 &, 47EeQ)

| 25118 1538602 3,.%78402 3.86Ee01 .90

| cs1y? 1.39€05 1.91Be03 2,372,492 1.328+01
LY S8 240 .20 .3 .30 .0
SEles 1.09€+00 3.47€490 9,302-01 9,308-91
27 l4. $.158-08 4.15B-23 @,15E<05 @,15E-3%
ND1%4 .99 .30 .29 .28
LIS 1.08€-92 1.39€-91 .00 <20
$M147 a8 .30 .00 .30
sy 2.178-01  2.30%-91 2.198-01 2,1%E-01
re2t 7.06E600 3,.19E4027 3,2%€-02 3,032.32

| 132123 w35 o 32 .20 .20

g rN2 +30 +30 30 L
29213 9 .20 .20 .20
31210 «19 .20 .30 .00
2G319 .00 «30 .90 .00
J 232 2.35E40% 2.10Es00 [,10€.32 1,14%-02
=132 1.156601 3.56Ee02 .00 .20
4212 .99 .00 .00 .00
ac229 .49 <30 .20 .00
270 T.108401 L,15€+03 3,29€.01 3.21€.01
22224 2.50E+0% 1.30840% .00 .00
a2 D) .90 .29 .30
31212 +39 .39 .19 .23
y 238 4.338402 4.10%40%  ,02 .00
relty .00 .20 .90 .30
pazty <10 <90 .20 .30
AC22? 29 +10 .10 .10
T2 \09 .00 .20 .00
®8213 70 29 .30 .00
SLPE 1.94€e01 2.17%637 5,22%+09 $5.228+90
2173 §5.19€-91  S,5VE<91 5.09€-91 $5.0%9E-31
y 333 $S.I%E02 &,e8Ee0Y 2,51€-027 2.518-02 .
=225 T.18Ee01  1.29E403 9.53E400 9,.53€400
2228 .30 «20 .00 .00
Az 39 «30 .30 .00
v 233 “.58E402 3,0%2.0% .30 .29
TH2 e 90 .20 .39 .09
2a2tum 00 «00 .00 .00
sagts <20 <09 .29 .00

AMT4 Q™ PolSEe01  2,56€92 1,14€-01 1,1%£-01

FIGURE C.0-3. File 12 Data Library
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AM262 1.38€-32 3.15€-01 »99 .00
L L 5.338+00 2.108402 1,238-02 1,23€-02
LUF LY 2.878400 B5,32E401 W,35€-03 W,3%€-0}%
NP23% 30 .00° .20 00
239 $,206+00 7.05€+01 S5.58E-03 S5.58€-03
M6 1.07€+01 2,928602 1.25€-02 1.25€-02
2524 .00 .00 .00 .20
Yy 240 .29 .00 .00 .00
LUFET) 2.99€+00 65,83E+01 $.71E-03 S5.71E-2}%
AM2LY 1.538+01 2.33E«02 S5.712+00 S.71E«00
NP239 3.93€8-32 4.56€-02 3.39€-02 3.8%€-22
Pu239 2.3%8.00 65,.83E+01 3,47E-03 3,47E-Q3
Y ] 1.978e01 2,908402 &,178630 4.178400
Pyl 1.25€-01 3,43€+00 .00 .00
AM261 1.19€01 2,37Een2 7,39E-01 7.39€-01
L ALLDOS/PABLM DOSE FACTOR CREATION- ACUTE, MAX,IND., A[R RELEASE, 1/70 OCSE
M3 1.56€+33 .00 1.55E+03 1.55E+08%
C iv 1.35€+08 6,30E+G5 L1.35€+05 1.35Ee08
£0%0 5.3%E402 S5.58E+02 S5.55E«02 $5.55E+02
“is9 “.50E+01 2.70E+02 .20 .20
15 1078692 3,49€8.03 .90 <00
SE?Y 7.538+32 .90 .00 .09
M1 1.09€+01 .00 .00 .00
sM12% 1.50€+01 S.31E402 .00 7.43€400
J %6 T,478692 1.36E000 «25€+00 2.258.00
J 13% 1,138+02 1.31%+06 §,.50E-02 §5.50£-02
$130 3,950 1, ,e3Ee0% .00 .00
L L) $.,178-01 $3.912-01 3,1%5€=-01 3.158-01
Yy 31 7.43€-02 1.99€.00 2.458.02 2,e3E-02
I9% 1.508<02 §S5.728-31 00 .29
ARG Im 1.536-01 S.30€«0! 1,19€-01 1.15€-01
22495 ?,.19€-92 $5.97€-01 .00 .00
N3 sm .30 .09 .20 .00
RLED ] 3.37E400  3.46Ee00  3,.36%2.00 3.3%E.00
*C19 S.T7E+00 1.%4Es71 1.%0€+00 +00
105 1.938601 “.71Ee01 9.57%+00 9.57E+00
IS 19 .90 .20 .00
AGLLOM 7.508400 L1.3%Ee01 00 <20
AGild 33 .00 20 .00
3312 S.19E01 1.50€+22 .09 2.9%€-02
TEI2%M 3.318+00 95.30€+01 1.512-01 1.79€-+01
$N12%8 2.318+0% 6.29€403 2.77€403 2.79€.0)
$3128M .00 «06 .30 .99
$3125% 3.796402 3,79€402 3.7%€.02 3,.79E.02
TE137» 1.39E+91 1.1%E4402 +00 J.528+01
TE12? ©,12E-02 1.%%€-31 1,%3£-0% 1.35€-31
I 12% £ 06EedY 3,358403 1.40Es03 3,58%5E.05
C51%% “. 95«03 2.1%5B+0% S5.358e02 1.578.02
8113% 2.518+02 65.35E+02 H.70%401 .00
ol 38 34 2.75B03  3.2%€+03 1.0%€+03% 5.912e02
3alire «30 .20 .00 .00
CEleb 1.936400 9,.20E+00 1.%8€+00 1.5%€+00
LAY B IME-DL B OWE-TL 4,04E-01 W,06E-01
Dise 1.928-15 S$.%0€-15§ .00 .01
arye? ©.32€-92 1.068.+00 .00 .00
sHie? A0 «39 L .91
SMLsL 1108601 1.20E+01 1.198e31 1.1%€e01
TH239 1.1260% 3.5% 06  2,%0E+00 2.%0€8400
212128 5.15€02 7.50€+02 S.92€+01 $.928+01
™22 SI1€e01  5.91%:01 $5.91Ce91 S$S.918401
e B,15Be01 1.0GELOY 2.59€-02 2.59€-92
31211 2.19€-02 3,.%E-2 +30 »20
I219 1.328630 ©,2%E+N0 1.09E-06 1,00E-04
J 2%2 ¢+, 75808 S§,.30E.04 S5.91E-01 S,.%1€-31
T=217 1.39€+0% “3.928.04 00 1)
2421213 .80 .90 .00 .00
AC220 .20 .00 .00 .90
™29 2.3GB633 9.218603 2.,02€+0% 2.02840)
Wl 2.55E003 1.Y3Ee04 .90 «20
23212 1.078.00 1,%LE€.0! .00 A0
3212 1.296-09 | ,.32€8-01 «20 .30
J 27 T.57E402 1.29€406 .30 .00
Tm231 .39 .30 .00 «30
sazyy .03 .09 .00 .00

FIGURE C.0-3. File 12 Data Library
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o Al L Sl i . s A S s I e St s N St s i AnaS
ac2y? +20 00 .20 09
™27 .20 00 +20 .30
2a223 .09 .00 .00 .20
NP28? 1.93€e03  2,.%2%+006 u,35E8+02 &,35€+02
pa21sy 2.59€402 3.398402 3,953€402 3,39£.02
v 233 3.53€602 1.42B+06 1,75€¢00 1.7%£400
229 9.328+403 1.58%.08 K.75E402 65.75E+02
A28 2.55€402 1.33E.08 .20 «00
AC22% 4,352+02 &,358402 4.35E402 W.B%E402
u 139 T.ITED2 1.21Ee00 L) .00 s
TH2 36 .00 «29 .00 «00
PA2TuMm «30 .30 .00 .00
2a2%e .30 +20 .00 .00
AMIWIM 3.3%E«02 2.985E+0% 5,34E400 S5.8%E+20
arge2 1.39€-92 3.17€-01 .00 .09 -
LY 2.05E001 ©,378432 1.19B+00 1.1%E+00
PuUIW? 5.512+02 7.00E8+3% 3,39€-91 3,33€-01
REFBE | .32 30 «00 .30
8y23e J.058e02 S.17%433 3.74€<01 3,.74E8-31
SMIue “.%3E402 1.05€e04 3,10€-31 3,10€-01
Bles 20 .20 .00 .00
J %0 .00 «33 .30 00
Pyiel $.8%32492 7.54€40% 3.39€-01 3.9932.31
AM243 1.3%€+03 2.55€¢04 3.33E+02 3.33E.02
P28 2.37€202 2.97%402 2.37%402 2.37%2422
U213 J.54Ee02 7.55€003 2.43E-01 2,.43E-01
ot AN ] 1.75€+23 2.53E+96 2.31€402 2.%91£402
LT “, 79800 1.25£402 » 30 +37
am2sil 1.J0E«03 2.49E«06 5,.528-01 S§.528+01
17 ALLDCS/PABLM 20SE FACTCR CREATION- ACUTE, 90PULATION, AR RELEASE, 1/1 00SE
“ 3 7.55892 .09 7.55€402 7.56€4+02
c 1% 3.278+0% 3,538405 3.27%.36 8,27E.004
afsL ) 238401 4,538401 4.33Ee01 W,56Ee01
%159 “, 098400 2.06€.01 «20 «30
133 Loll€e2l 2,.36E402 <20 .30
3879 3.32€.31 30 30 «00
A7 2.,458-21 00 «30 .20
$12% 3.258400  2.148492 »20 5.3%€00
J 136 2.75€+02 T.30E403 Q2.16E€-02 2.14£-02
S 298 1.57802 2.20€e0% 5,1%8.06% 5,198.04
59233 “,538402 oTUEeIY .29 «33
Y 30 Loi%Ee06 1,758-0% 5.79€-03% &,.79€-0%
Y 5% 1.31€<92 6§.53E<31 1,508-92 1.508-02
=113 179633 35,228-32 A9 «30
R LS b S.T1E=03 t,58E-92 2.3%E<33 2,36E-33
2?55 2.95€-32 1,29E-01 «39 «29
N33sm o0 «00 +39 .00
*113% 2.N38+00 2.11830 2.378+00 2.07%+00
ey 1.326400 ©.11E«00 S,.57%-01 .00
Wil $.37%.09 2.00E+91 3,17€400 3,17€400
W10 +39 «20 L .30
AGLIO™ S.75Ee00 93.54Es00 00 .30
aG113 .20 .00 +00 .00 .
3312% F.8%8433 1,3%Ee01 09 1.5E-22
FEL2S™ 5.91€600 2,458e01 2,%28-32 7.772.00
sM12% B.57Ee01 5.54E02 2,560 2.99€401!
S3126m «J0 «00 30 .00
$312% 1.95€.92 3.968.02 3.858-02 3,96€-02
TEL2 ™ 1,708+73 §.338.91 .00 1.90€401)
re12? 5.952-05 1,59E-06 4,518.38 1,26E-04
1 129 L.95€60% 1,0%540% 1.332401 1,.%52€+96
CSide LuTWEa0% 9,378492 2,24€02 2.9%C+01
cs18s 1.388402 2.3%E402 2.93E+01 «20
cs1y? 3.558402 3‘73§002 L.56€+02 1,21E401
AL I 00 «30 .00 +00
CElwe R.358-01 1.%3E400 §,19€-01 6,19%.0] N
P2l %k T.77€08 2,°78.3% 2,77€-0% 2,.77E-Q3%
Nl les .90 +89 329 +30
PMle? S.19€-3% 9,.31E.02 +00 .30
SMie? 30 .28 30 .00
fm1s] Loe3E<01 1.90€-01 1.40€-01 1,s08-01
TH230 ©. 528400 1.53Fe02 2.29F.92 2,298.97
W25 «30 +28 +20 «00
™2 30 <00 Q0 .09
" |
FIGURE C.0-3. File 12 Data Library |
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o B T e STIEC PRSP SRR S Y

8210 .00 +00 .00 .00
21213 .00 .20 .00 .00
P21210 20 .00 .00 .00

v 232 1.53840% 1.14E40% 7.S7E-0% 7.S578<03
T™232 $.30€+00 1.77€+02 .00 +00
24228 .00 .00 .20 .00
aca2s .30 .20 00 .00
TH228 W,77€+01 S.73€402 2.19E+01 2.19€401
242124 2.21802 1.118.08 .00 .90
Pa212 .20 .00 .00 .00
81212 .00 .20 .00 .00

v 238 2.5.E+02 2,20€4+03% 00 . .00
T™2S1 20 .00 .20 +00
242131 »00 .30 .00 .00
AC22? .00 .00 .00 .20
T™22? .00 .20 .00 .00
2422y .00 00 .00 .00
Y7 A.73Ee00 1.00802 G,15E+00 &,15E400
Pa23 “.098=91 %,29€-01 “,058-01 H.,05E-01
g 253 2.948402 2.33€40! 1,.57E-02 1.57€-02 A
T=22% JTYESDL §.23E402 5.43Ee00 5,43Een0
1228 .00 .20 .00 00
AC2238 .00 .00 .00 .00

v 239 2.460€+02 2,10E.03 .00 20
T=23% .30 .00 «00 «00

342 %um «23 .22 20 .90
PA2%s .00 .00 .00 .30
AM2um LTRE400  1,27Be02 7.53€-32 7.53E-92
A6 “,57€-37 1.072-05% 0 .20

g L% | W, 45E+00 1.00%8+02 9,15€8-03 B8.15E-0}%
pye 1.93€00 S.1%€s01 35.23E-03 3,23E-03
S L] «00 20 +29 .20
LURAE 1.50€+00 35.52€+0! 3,.79E-0% 3.79€-33
CHlbe S.35€+00 1.208+02 9,328-0% 8,.328-0%
Lyl - .30 .00 .30

J 1% .30 .00 .09 20

L FL D 1.99€+097 3.418+01 3,90€-03 3,.30£-0%
avlug $.39€679 1,178402 3,90E+00 3,%0E400
SR k] 2.99€-32 2.50€-02 2.53€-02 2.59€-02
PU239 1,%8€+00 J,.%0€e01 2,.31€-93 2.%51E-0%
CM2es S.01E+00 1.21%02 2.79€400 2.79€+29
LUFLEY §5.20€-02 1,.74E+00 .30 «00
AM2W] $.348+00 1,188402 §.26€-91 S$,208€-01

” ALLOOS/PARLM D0SE PACTOQ CREATION- ACUTE, SOPULATION, AIR RELEASE, 1/70 COSE

- 1 7.978492 .00 7.97%402 7.%78402
o 2,51%e06  B9,30Ee25 8.518e06% 3.51E00
€3%0 415802 3.778402 3.772437 3.778402
“iss 2785801 1.55E402 .00 .09
153 7176001 2.14Es0) .00 .00
$279 §.50€402 .2 .09 .00
25137 5.31E+20 .20 .00 .00
$M123 7.02€.00 2.99E.+02 .00 6,08€+90
J 236 9.52€402 7,29E40% 1.50€e00 1,.50%.00
J 2%% G, 52€402 H5.97F¢08 W,.33E~02 W, 33E-02
$330 JG6E«00  7.V1EeNG .00 .00

Y 30 2.108-01 2.12€-01 2.17€-01 2,.108-91
r 3 1,338-92 9.41€-01 1,.528-92 1.528-02
213 T.258-0% 2.77€-01 .00 .10

L BB L 3.73€-32 3,358-01 7.56E-02 7,56E-02
299% 1.558-92 1.53€-01 .00 .00
“39%m .00 «20 .00 .39

DL kL] T.24Ee00 2,.29B400 2.2%E+00 2.23Ee00
14 L] 3.85€407 9S.97E400 1.11E€e00 .09
LURRL 3.648400 P,uV¥ELQL K,39€400 S5,.38E.00
™05 .00 .00 .00 .00
AGLIO™ 5.388400 1.072401 .00 «00
agllo «30 L .00 .00
591125 2.79E+01 B.30E.01 .00 1.57€-02
TEI2%m $,20E+00 3,07E+01 1.01€-01 9,.32€.00
$N1258 1.87E+0% 2.59€+03 1,.%GEe03 1.85€+08
§3129Mm 39 .90 00 .00
$912% 2.52€02 2.528402 2.%7%e01 2.52€422
TEI2™™ 9.088400 7,.77E401 L 1.98%€+01
127 1+208<0% 1.3%5E-03 1.,25€-03% 1.36E€-9%

FIGURE C.0-3. File 12 Data Library
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salts
AMou T
392
Pt £ 3
3,2%2
271%12
222
-_..:“
26
4 290
2Ul%d
AMILS
MBS
22%%
g L2 ]
2uds1
AM2al
a7

vy &

& DM ey
4 AN D e
“ S

€ AL O L
£
-
.

$.258+03 2.11£403 9.32€402 2.51E£+05
2.798403 1.48€+03 4,.3%Ee02 1,04E402
1.312402 &,40E+02 &,538e01 .00
2.938403 2,228403 7.79€402 4,27€402

.80 .09 .90 .99
1.226400 %.208400 1.05€490 1,0%52.00
2.598-01 2.353€-0! 2.59€-01 2.63E-91
5.396<17 2.43€-18 .00 .00
1.39€-02 $.23€-01 .90 00

.00 .20 .00 .00
7.522400 8,09E+00 7.50£400 7.50€400
$.55€402 1.31E¢0% 1.506430 1.50€+00
2.35€402 3,458402 3.34Ee01 3,36E401
$.94E001 3,3%Esd1  3,34E401 3,94E401
1.318e01 4,55€+02 1,79€-02 1.73£-02
1.558-0% 5.37€-3% 00 .0
9.37€-31 1,91€400 7,.29€-0% 7,29€-08
2.5E403 3.$7€e04 3.372-01 3,37€-d1
5.35€402 1.3%8+06 .10 .00

.00 .00 .00 .00

Y .00 .00 .00
1.47860% 4, 986403 1,368403 1,36E403
2.278402 1.138403% .00 .00
1. 1SE=08 1.44E-36 .39 .30

.30 $.15€-32 07 <39

s 118402 $5.79E403 .3 .20

.39 . .8 00

.33 o3 .89 .00

.37 08 .90 .29

.00 .00 .0 .00

00 .00 .99 .09
T.1%E602 1.21Ee0% 2.302402 2,908+02
2.38E402 2.55€+02 2,558402 2.53Ee02
“.51E402 7.53Ee03 1.178.00 1.17E+00
6,25E+03 7,37€.9% 4,50€402 4,53€402
°,5%E+01 ».35%2.02 .30 .28
$.238402 3.23€e727 3,23E402 3.23E402
$.2%E002 5.4REe03  ,20 .30

39 <30 .08 .30

.38 .29 T .3

.09 <80 .20 .20
9,598407  1,225e0% &,538400 4.55%.00
4.33€-07 1,078.08 .29 .00
1.INEs0l  2.08%+92 7.93E.01 7,33801
1.78872  3,49%.0% 2,268-31 2.258-91

.00 .30 .39 .29
1e%32402  3,79%e9%  2,49E-01 2.89E-01
2.178e02 $,22840% 2.068-31 2.7%5Ee31

.20 .90 .90 .00

1) .20 .00 .30
1.212e02  3,75€+03% 2.56€-01 2.53E-01
T.IEeD2  1.29E+06 2.55E402 2.55E+02
1e31€+02 1.918632 1,31E+02 1.918+02
1,826402 3.772403 1.926-01 1.52E-31
T.I0Ee02  1.34€e0% 1,380e02 1.36E+02
2.39€+99 6.%0€+01 .30 .30
§5.098402 1.26Ee06 $.58E401 3.38€401
ALLDOS/PABLM J0SE FACTOR CIEAT[ON- ACUTE, MAX,
1.18€-08  ,00 1.198=06 1,14E-04
2. 126030 1.312401 4.126600 4,.128400
3.356-01 1.98€-01 1,95€.01 1,.26E-01
1.93€=32 7,29€-02 3.388-07 $,.96-07
1.99€-32 9.32€-91 .30 .30
1.596=01 $.71€-09 S.718-3% S.71€-29
T,WEL96 200 .00 .30
119831 &,39€.00 .00 5.08€-72
1.978600 9,.93E400 3,.59E-0% §,54Ee08
1.23€690  9.%38400  2.38E-06 2,48€-7%
1.738e20 5,472400 9,05€-08 9,36€-03
1.218-0% 1.43€-0% 4,388.95 8, 35£-06%
1.478+06  3,12€<93 §,43E-05 5,39€-35
T.278<35 1.%4E-0% .00 .00
$.37E0%  &,388-03 9,.%eE.35 3, 34E-05
1.358-36 K,18€-0% .20 .20

c.42
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cose
s
NisS
SE79
e0197
SN12S
J 3%
y 235
5791

Y 9

Y 31
19
LEERL
213$
439 5m
*335
3 5]
LUIEL)
10§
AGL1T™
Azild
$3119%
TE12%n
$r128
3’!:“
$312
rei e

FIGURE C.0-3.

1.56€+00
9.35€-32
2.55€-01
1.45Ee20
2.21€-02
1.29€-01
1.74£400
1.57€+00
7.328401
T.45E-04
1.71E-00
3.1%€-06%
3.13€-03
L.7%E=06
«00
1.53€-02
1.178-02
3.54€-32
«39
1.54€-02
.99
1.278=01
1,2%2-02
T.75800
<10
1.31%+00
b,178-02
1,7%€=30
1.,32899
1.32%«01
1.25€«290
1.298+01
.10
“.32E-91
1.958=0%
2.35€-1)
1.49%.3
«09
3.342-02
2.+9€20
1.29€+90
1.538-01
3.758-32
“, 42898
1.,758-3%
2, 23% €09
1.30€+30
2. 10E+00

«0
7.3%7€+002
§.14E00
2.79E.0%
1.538=11
1.36E+00

.30
3.2%8-3%
L.368-00

.00

«C0
§.152.90
1.798000
1.79€+00
1.32801
5.358-01
1.39€e00
1.95€+00
2.190€.32

«30

+00
2.915+700
J.i0€8-08
4.45€-02
?.,26€-91

23

1.50€+00
$.30€-01
7.54€+00
5.71€-99
.00
S.24E«00
2.31E+01
2.538.01
2.358+02
9.98€-0%
4.02€-0%
1.198-03
3.53€8-02
3.03€-04
.90
2.128-02
2.,928-02
1.06€-01
.0
2.20€-92
«30
3.30€-31
1.87€<131
2.18801
0%
1.21£+00
“,00€8-01
7,.'E-26
7.07€8=31
1.39€+01
3.03E+00
1.41€601
+J0
1.77€=02
1.45€-23
1.998-17
2.23E-0%
20
3.20£-32
7.%0€401
1.558+20
1,538-31
2.30€+20
7.71E=0%
2.54€-0%
1.138492
J.93801
2.10E+09

20
2.238401
3.078.01
Y. 74E-02
5.928-11
2.5%€+01

+39
$.25E-00
1.358<24

.00

.20
$.09€+01
1.06€+00
2.32€+01
$.40€22
2.58E420
1.29€+00
2.50€+31
2.1%€-92

.20

20
$.20€+01
70780
7.35€-31
1.45Een]

«30

1.53€+00
3.25€-97
«00
S.71E-09
.00
20
5.36€-03
1.72€=06
9.05€-03
f,458-00
6.58€-05
a0

5.05E-04

.20

.00
1.29€-02
1.56E-03
2.5%€-02

.00

<09

.20

.20
“.198-34
7.35E+00

.39
1.31E+30

"

1.50¢-08
J.7T1E=01
2.728+00
J.1%€-01

" 3.5358430

Q0
*,29€-2%
1.,458-03

.00
1.25€-08

.00
5.03€-92
5.378-03
1,588-01
1.588-31
7.172-28

30
2.91E-07
1.5€3%
§.35€-01
2.10E+90

02
§.958+00

«00

.20

+30
2.588-01

.90
3,25€-934
1.398<00

20

00
1.15€+00
1.98€+00
4.55€-0%
1.99€+00

.00
1.29€+00
5.3E-07
2.19€-22

20

«20
1,928-02

.00
5.17€-93
3.00E-0%

.30

1.50€+00
3.35€-07

§.956-03
1.728-9%
3.05€-08
F.45E=00
5.53€-0%
.09
3.05€=06
.00
+00
1.29€-02
2.1%8€-09
2.5%€-02
«00
<00
.00
§.00E-198
$.06€-02
T.0%8400
+20
1.01E+00
1.02€-01
S.e4E-00
7T.40Ee02
“.178+01
1.118-39
1.79€+99
.30
$,20%-2%
1.85€-03%
.00
1.268-09
<00
$.0%8-22
§,372-0%
1.823€-01
1.58€-01
7.178-08
.09
2.318-07
1.508-01
$.%352-01
2.10¢%+00

30
5.%58+99

.00

.80

+39
2.58€-01

<00
3.25€-00
1,500

00

90
1.158+00
1.35€+00
4.55€-0)
1.99€.00

.20
1.29€+90
§.34%€-02
2.10€-02

.00
1.%28-02

00
5.178-08
9.00€-04

+09
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R

Py23R
CM2ub
EUF LT
v 260
PuUlW)
AM26S
NP239
U299
CM26S
LUTL A
aM261
27
"3
s 1s
coso0
“is3
Ni5%
SE’9
0107
sN12Y
i 2%
e 2’5
52713
Y 30
Y 1
saat
L
239§
L
835
<39
W13
15
AGLlLIOm
agilie
33128
rEi129»
$h12%
$3124~
$9125%

TE127™

L e T

SR RNy ey -
L
.

>
"
It

Prale?
7
5~i51
TH233
A2128
4222
2?11
212
PO21)
u 232
Te212
w22
agan
tT=22Y
2%
P22
A2
v 238
=231
saltl
ACiY?
™17
Wy
NP287

- B b
5.338-01 1.,29€+01 9.958-06 9,35E-0%
9.328-01 2.2€+01 9.22€-04 9,228.04

.00 .20 .10 .00

00 +30 .90 .00
7.%28+01 1.35E+01 1,065E-03 1,05E-03
3.05E+00 §,%8Ee31 1,05E+00 1.05€+00
7.54E401 7,34E-01 7.54E€-01 7.36E-01
7.54E<01 1.55E+01 5,45E-04 5,45E-14
3.038400 S5.75Ee01 7.73E-01 7.73£-01
5.39€-93% 2,526-01 .00 .00
2.178400 S5.33€401 1,472-01 1.47E=01
ALLDOS/PABL™ T0SE FACTOR CREATION- ACUTE, POPULATION, WATER RELZASE, 1/1 NOSE
5.548-9% .00 5.54E-05 5,.54E-05
2.54E+00 1,11E«01 2,.54E€+00 2.54E+00
1.58E-01 9.528-02 9,52E-02 9.52£-02
8.206-03 &,238-32 3.226-08 3,22€-08
2,258-32 S$.7%E-01 .00 .00
1.38€<91 %.758=10 4.75€<10 &,78€<10
“,}78-06 .00 .00 .0
1.356-02 &.35€<01 .00 7.20€-0%
5.73E-01 4.728e00 &,37E-05 &, 37E-0%
$.438-01 &,52€400 1,25€-06 1,26£-95
3.50€-31 3,54E+03 7.55€-09 7.5%5£-29
5.258-07 &,72%-08 S$.13E-37 S,1%3E-07
5.758-05 1,332-0% 3,29€-05 3,28€-05
3.812.35 5.53€-9%  ,00 .00
1.8%€-35 1.118=9% ©,79€-38 &,79E-08
$.3%8-35 2.33E-38  ,00 .30

«20 .30 .00 .20
“,428<0% 4,528-03 &,30€-33 &, 33E-0%
5.538-9%  9,32€-0% 1.13€-93 1.328-09
1.106«02 %,118-22 5.49€-33 5,43£.9%

<00 .20 .30 .00
1.15€=92 1.93€-92 .00 .20

09 +20 .30 «30
1.317€=32 3.778-02 .00 3.178-98
5.352-13 §,302-02 4,.79€-05 1,.33£-32
7.77€-32 1,19€+30 $.38€-02 S§.14€-02

.09 .20 .00 .20
2.138<0%  2,19€-068 2,176<9% 2,17E.06
1.912-92 1.42€-31 .00 1,368-02
2.518408  1.)35E<0% ,79€-37 7.28g-2%
T.96€-01 2,09€-01 2,.72€-23 3.078.02
$.S7E400 1.728+00 4,$98-91 5,09€-92
2.13€-01  %,79E<91 S$.35E-92 9.2%€-19
1.31E800 2,00E«00 3.368E-01 2,43€-02

L] .30 N0 0N
L.928= 3 3.726-9% 1,27€-93 1,27€-3%
1.29%298  1.29€.0% 1,292-0% 1,29€-9%

+20 20 .20 o0
1.072-08 2.09€<0% 1,05€-99 1,05€-09

N9 99 .30 .00
2.93E-0%  3.37E-0% 2,35E-0% 2,.85E-04
3.338-03 3.27€<01 4.57€-95 &,47E-0%
2.TIE=0T7  2.71E-07 2.71€<07 2.71€-07
2,538-07 2.53807 2.338-37 2.53£-07
2.57€-12 2.59€-12 2.59E-12 2.59€-12

.39 <120 +20 «20
$.33E-15  5.39F415 3,39€.1% 3,%9€-1§
3.252000 2.3%Es01 1.55€-3% 1.5S5E-0S
1.23E-02 3,55E-01 3,368<04 3, 36E-0%
5.338-05 5,59€-05 5.53E-0% 5,53€.0%

«30 «30 .00 .30
T.39€02 1.,20Ee00 G.48E-02 4,43F.02
§,428-31 2.71€200° .90 .00

.09 .30 .00 .00

.00 00 .30 «09
S.33E-01 &,528400 1,29€-04 ],29€-06

«00 .00 «00 .
2.24€-09 2,24E-09 2.24€-09 2.24€-09
2.12€8=11 2,128-11 2.128<11 2.128-11

.20 .30 .20 00

«00 «30 00 .00
1.79€-02 2.296<01 8,47€-0% B,.47€-0%

FIGURE C.0-3.
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sa211
J 233
TH229
RA225
AC212%
U 238
T™M23e
DA tem
PA21%4
AMZ242M
AM242
oM2W2
22
P33
syl
CMlte
21204
J 190
3240
AM2LS
P3G
ou23S
TM2ss
AYlel
ardel
17

ety 3

W) I s e LD
B T R L]

D T L L TR
3

PR S LT L LRV L S L

“Vé e

-~

P I I T B R S A L
DR T R
B e o
.
<

3.53E-04
$.86E-01
7.7%€=02

«00
1.33E-00
$.028-01
3.53€-25

.20

«00
1.19€-22
5.318¢€-37
3.21E-03
2.35€-23

.00
3.30E-03
1.118-32

.00

.30
T.0%E-0%
1.82€-22
L.47E=0%
5.078-33%
1.3%2-32
1.29€-0%

1.212-02

§.318-08
2.56E+00
3.478-01
$.95€-92
Les3E-01
1.278+450
1.37802
1.528-92

R L LT
mamawm m

. .

=

"

P e I M = L e

O N

P

«15€e30
S.7%9€-01
1.9%€-32
5.93€-32
?.35€-04%
1,%308-90

-y e ey wnta

93.928-0% J,458-04 G,.4SE-N4
4.328400 3.41E-05 3.41E-05
1.23€+30 1.32€-32 1.32€-92
.20 .30 .00
1.79€-06 1,.39E-06 1.33E-06
4,33£+00 3.97£-0% 3.47€-08
9.59€-08 9.59E€-05 9.59€-05
.00 00 .00

.00 .20 .00
2.52€-01 1.558-04 1,85€E-04
1.34E-95 .00 .00
2.07€-01 1.,69€<0% 1.59€-08
5.51E-02 5.50€-0% 5.30€-7%

.00 .00 «32
7.27€<02 7.74€E-06 7.74E-95
2.49E-01 1.70E-0% 1.70E=-4%

.29 +00 .00

.00 .20 .00
7.03E-32 7.77€=05 7.778-06
2,42€-01 7.77€-0% 7.77%-33
1.W7E=0% 1.47E-06 1,47E-0b
7.028-02 4.722-05 &.728-1%
2.43€-31 S.5%8:1% §.57€-93
5.53€.03 00 .30
2.48€-01 1,%€.93 1,%8€-9}

ALL30S/748LM J0SE FACTOR CUEATION- ACUTE, 20PULATION, WATEY RWLEASE, 1/70 D0SE

.39 5.318-95 5.312-95
1.12€e01 2.56E00 2.54E+00
7.73€<01 7.70£-901 7,79€-91
3.33E-01 $,222-03 3,228-08
4, €00 +30 .00
#,758-13 &,.758-10 &,75€-10

.01 .00 +29
5,228-91 «J0 1.77E-3°%
1.50€e01 3.05€-03 3,36€-0%
1,938+01 3,34€-75 9,.9E-38
1.43€02 7,558-99 7.5%E-39
4. 59E=006  4,.29E-0% 4,25E-0%
1.71€-0%  3,328-05 3.328-0¢
5.752-04 «00 L
7.53€-06 1.558-04 1,55€-0%
$3.51€=0% .30 .20

.20 «32 .31
“,958<)8 %,70€-93 4,.7)€-0%
1.79€-92 2.26£.9% |,32€-19
“.3%E-32 1.30E-07 1.39€-32

.20 .00 .00
2.1%E-02 «J0 20

.20 .00 .J0
1.778=01 .20 5.2uE€-38
§.24E-02 2.95€-0% 1.99€-32
$.50€+00 3.772+00 3.7%9€+00

00 .30 «00
S.148-01 S5,1%€<21 S5,.14€-31
1.538-31 00 4,02€-92
1,308-95 2.958-05 1.73€-3%
4.29€-01 1.37E-91 $.27%+02
J.23E.00 9.90€-01 2,13€-01
2.03€-91 9.51€-32 9.2%%-19
$.55€400 1.45E400 B8,7%-01

«30 « 90 «99
$.55€-0% 2.19€-1% 2,158-9%
S.53E«08 §,.538.04 §.53€-00
0. 99811 «30 «20
1.358-3% 1.085€-99 1,0%€-9%

«30 «J0 «30
1.85€-32 1.55€-92 1.%%5€-92
$.73E401 3,25%-33 Y.25€-1%
5.96€-01 9.058-32 N.05€-72
¥.05€-02 9,098-02 3.05€-02
3.19€<91 3.5%€-0% 3.55€-05
1.29€-98 «00 « 20
3.55€-0% 1.83£-07 1,49€-07
7.33Ee01  7.30€-04 7.90E-06

$.238+20

FIGURE C.0-3.
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Tm232
2U22¢
Ac223
=228
282176
29212
3212
v s
™31
242351
acay?
™227
14223
Y7
2423
vy 233
Tm229
242728
AC225
v 232
TRI34
Pal tan
2a2%6
A"?h:"
avlel
oi%g
Pule?
RLPAE
Pyt
s A
L RE T
240
2259
A¥241
#7211
2u2%3

CPeey

™15
A5110m
Asiln
501128
eI
51128
58125
§8125

TE127

e il T o P i m

1o93€e00 L. 04EeD1 2,032-92 2.038-02
7.13€<92 7.13€792 7.138-02 7,13€-92

.30 .00 <90 00
3.,058400 1.01€+01 2.30€+00 2.8%0E+00
$.55E-01 2.77%+00 «20 «29
2.351€.09 2,99€.07 .30 .20

.09 .90 .20 +00
1.53€-01 1.39€+01 98.772.03 8,778-2%

.20 .20 «20 .00
1.10€-9% 1.178-05 1.10€-0% 1,.10€-0%
4, 58806 W,54E-06 4,54E-05 4,36E-0%

.99 .00 .00 .20

.00 .20 «00 «120
1.575+00 2.50€¢01 9.33E-01 S5.93E-01!
S.99E<01 5,e8E-01 S.eLE-D1  S,.46E-D1
T.488<01 1.552401 2.39€-03 2,39€-03
T.75€+00 1.528402 9,20€-01 9,20E-91
L.75€-01 13,7701 .09 .00
3.50€-01 5.508-01 65.50€-01 5.50%-01
7,326-01 1.33€+01 2.35€-03 2.358-03%
T.31E=06 7.41E-06 7.41E-00 7.4(Ee38

.30 .90 .29 .00

00 .29 .00 .30
9.93€-01 2.52B+01 9.31€-93 49.%1%2.03
5.90€-37 1.35£-35 «80 .20
2,078+32 G, 31E-31 1.528-93 1,528-93
J.515-010 7.218+00 4,528-06 4,.52€-00

+20 .30 .29 .30

«A15€e31 5.358490 S.10E-94 J10€e08
4093801 1.0%8401 B,21%<06 4,21E-006

.22 .20 «20 .30

09 +01 .00 .31
VL7%E<01  7.75€+00 S$.43E-06 5,93Ee)6
1.518+00 2,5€+01 $,.428-0]1 §.42€-91
$.3%2€-91  1.508-91 3.70£-31 3.90%.31
1.758=91 7.73E400 3.30€-04 $5,.39E-06
1,038e17 2,77%+01 3.35€-01 3,358-01
“.318-93 1.30€-01 «00 .30
1.35€8+00 2.578e01 7,.8328-02 7,.528-02
ALLOOS/PABLM D0SE SACTOR COZATION, CHMRONIC, “MAX,
171831 .00 1.71€-91 1.718-01
1.%3€+01  S.538401 1,49Ee01 1,49%+01
TLITEL0L 5.39Ee01  5.9G5E+01  65.39€.01
f.388-01 +T1EsDQ «00 .
ToleE-91 2.33Ee01 .30 .30
1.27%01 .33 .00 .20
1.52€-31 +30 .00 .00
5.3508-01 1,37%+01 .20 2.93£-91
.77€e01 2.%0E402 3.21€-02 3,21€-32
2.5%€«01 2.208.00 3.29E-06 3,29€-34
3.3%8401 2.%4E+02 «30 +00
Loi7€=0% 5,.758-06 1.028-06 1.02€-06
2.57E-02 B.%3€02 2.%0E-90 2.408.02
L.31E-06 3,53€-0% I & «30
J.23E-08 $.%0€.93 3.51£-9% 3.51Ee0%
2.25€-93  1,34£-92 »930 .29

09 02 .30 .30
J.11%+00 «11Ee00 3.11Es10 % 118400
1.53€=01 5. 0€-31 4%.%98.02 «39
S.01E00 G§.35€E400 &.78E+00 4,768+00

+20 «10 L) .20
Y.538-31  5.30E-91 .20 «329

.11 .00 L .00
7.508-91 1,%E+00 00 1.55€-23
5.29E-91 &, 132400 $,09€-02 1.%9€.00
. leEedl  3.372401 3,99%491 3,.39%e01

.20 «10 .03 .00
§.79€-32 S5.30€-92 $.79€-02 §.79€-02
2.04€+00 1.50%401 .00 %.37E+00
1.328<0%  3.55E-08 6,.75E-0% 2.99%-064
1.%8€+02 9.7%E«01 2.00Ee01 1.00840%
1.888602 1.02€+02 S.96EsNL  %.e7Es01
T.53€+00 1.53%401 1.75€+30 .00
$.528+01 8.58Ee01 2,90€451 1.928.01

FIGURE C.0-3.
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et ia, P et e Sl

B s Mok, - e
SALS™ .09 20 «30 <00
CEles 3.39€-91 1.25€+00 9.%0€-01 9,30€-01
28144 4. 15E8-9% B.158-05 ,156-3% 4,.15E-08
NDluk .00 .00 .00 .20
PMlL? S.758<-00 1.038-02 .00 20
§M147 .00 .10 .00 .00
$M181 2.17€-01 2.10E€-01 2,108-01 2,109}
230 $.358-01 1.758+01 3.43€-02 3,43E-02
24228 .90 N0 .00 .00
222 .00 .00 .00 .00
29210 .00 .00 .00 .00
21210 .00 «30 .20 .00
pO210 .30 .00 .30 .00
v s 1.53€e02 1.15€e03 1.1%€-02 1.14€-02
232 5,338-01 1.33E+01 .00 +30
221 .30 .90 .00 .00
AC228 .00 .30 .00 .00
T“229 J.08E401 95,33€401 ¥,20E401 3,28E401
242126 2.33%401 1,49E402 «00 «00
25212 +00 .00 .00 .00
21212 .29 .00 .00 .30
v 238 2.508+01 2.13E8+02 .00 «00
=231 .00 .20 .00 .30
2231 .00 .20 .20 .00
ac2? <20 .99 .00 .30
=227 .90 .30 .20 »00
21228 .00 00 .20 .30
RLE B 5.738+00 1.73Ee01 '§,228.00 &.222409
3a23% 5.39%-91 S.11%-31 3.19E-91 §,098-31¢
J 73% 2.358e01 2.90E+92 2.%51€<02 2.51£-02
T=229 Lo318e01  7.30E+91 3,53E400 9.55€+90
21228 <09 +00 .00 .80
AC22S .39 «30 +19 .20
J 3’1 2,4%E401  2,092402 .00 .00
T=2s 20 90 .00 .90
342 Yem a0 10 .N9 N0
342%% .89 .09 .00 .20
S Y A 7.T58-91 1.%0%s91 1.1%E-01 JlEL01
anze? $.438205  7.358-00 .30 .00
Y] 8,38-71 1.05€e01 1.2%2<02 1,2%€-02
LPPLY LeB1E-A1  3,45Ee00 4,358-0% 4, 8¢g.93
RS T ] 20 +39 .30 20
EDRAE 1.398-01 3.%6E490 5.5%8.3% §,.58€-9%
G246 3.318«31 1.33Ee01 1.2%€<02 1,258-02
PUlue «39 .00 .00 <00
s 240 .03 »39 «70 .20
2y26n 1.33€01  3.73E+00 S5.71%-03 S,71E<01
arluy 5.29E00 1.91€401 S.71€400 S.71%:00
2219 L1902 3.79€-92 3.992.92 3.%60£.02
3y28% 1.55€«01 3.73€400 3.47£.0% 3,47%2.0%
Al S . 75€+09 1.72€401 &,17E8400 G.17%400
o261 521808 1.90£-91 «09 .30
arngsl 1o37€600 1.%7801 7,39E-01 7.99€.01
37 ALLOGS/PABLM D0SE FACTOR CREATION. CHROMIC, “Ax, INO,, Al? QELEASE, 30/70 DNOSE
= 5.T4Ee00 .00 S.IWELQD  $.34E.00
S 1b $,35Ee02 2.33£403 L ,885E402 4.R8E402
$9%2 Lo71E20%  1.708e8% |, 708406 1,70%+00
%189 2.15%32 1.29€40% +00 .00
RUA | S.028412  [.%9€e08 .20 .20
SE?S 1.538e00 .90 .00 .00
251972 1.56€492 .00 «30 .20
34129 1.75E+01  7.50€+02 .99 1.07€+01
J 2% 2.02€40%  3,15E840%  3.348.01 §,%uE.0]
238 1.75640%  3,938e0%  1,84€400 1,54€e09
5999 S.3%Ee05  1%93E.04 +29 90
Y 99 R.27€000 9,508e07 9,472,190 9$.47Es00
Y 91 7.37€-01 3,238490 7.30€-91 7,30€-31
33 1 1.93%-92 9,.85€801 .00 .00
S EL L 3.108403  0,20€407 2,33E400  2,79E4%0
ns 1.19E=91  §,2%E<01 .00 +00
137 5m <30 +30 + 00 <80
%198 1.00€+02 1.008402 1.00€402 1.00€402
T239 $.298401  2.97%492  2.59E401 +an
104 T.95€02 3.50Ee02 2,978402 2.97%432

ERPIR ST AT RNy A e R A
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4.L00S/PASL™ 30SE FACTOY CREATION- CHRONIC, POPULATION, A[® FELEASE, 1/1 DOSE

.00 .20 .00 .00
1.158+01 2,10€401 «030 .30
. .00 . .90 .00
7.55€+01 2.%9€402 .00 $5.29€-02
S.79Ee01 ©.02Be02 #,.54E+00 1,26E+02
5,558e06 5,.32Be04 5,59E.06 5,53Ee00
.00 .30 .00 +90
3.9589% 8.35E+03 8.95€403 8.35E+03
5.332+01 5.592.02 .30 1.458+22
5,308-02 $.558-02 $.55E-02 7.85€-02
S.14Es08 3.97%606 3.33Ee06 1,92E+07
1.06Eene  7.54E+03 S5.41E+03 4.70E.03
2,926402 1.17840% 1.20€+22 .20
2.118406  2.15€¢06 1.79€+006 1.72€+04
.30 .00 .00 .00
. 73801 S.758401 .73Ee01 W.73E.01
1.21E+81 1.21Ee01 11,2101 1,21E401
3.33E«15 1,14E€-13 . .30
5.726-02 1.77€+00 .30 «20
.09 .30 .00 .00
2.398+02 2.97E402 2.84€+02 2.36E.02
2.218+0% 7.'5Ee0% S5.70€431 $5.73€401
1.06Be06 1,26E60% 1. 10Ee03 1.10EeG3
1.1%8+33 1.,192+07 1,10€603 1.16€:03
7.128e02 1.53%e0% 0,59€<01 W,S5RE-D1
$.728-01 5,%0€-31 .00 .09
1.738e01 7.138+01 1.35E<i3 1.,35E-33
1.33Ee06  1,4%8+05 1.48E+31 1.65E«01
1.958003 S5,29%5.00 .30 .00
.30 +30 «9 <20
«90 .30 «30 <20
S, 1uEeN6  §,352.06 §.79€406 5.09E.06
1938633 7,15847) .00 .20
3.5%€N1  5.51Be02 b +230
3.2%€<37 6,%32.07 .20 «00
1.22€+03 2,02€e0% 00 .00
.00 30 .0 .20
30 .00 i b +30
30 .20 00 .09
29 30 .90 .20
«39 A9 .30 .30
1.228+06  S§,15€«00 1,0%Ee0b 1.04Ee04
J.e7Eel3  9.97%:03 J,97Es0Y 9.47%.03
2.35€+33 3.29Ee06 5.178.01 &,17%e01
T, 098408 3,17%40% 1.51€+06 1.51Ee04
3.29€+0%  3.15EBe06 o «00
1.152+09 1,15B+06 1,15Es0% 1,158e00
1.10€608% 1.33Es00 .29 .00
.28 .29 .29 .00
+29 <06 +00 .00
.20 .29 .39 .30
1.5%8«0% 3,50E«00 1,57B402 1.57€.02
1.9SE-0Y 3%,.30£-32 0 .00
5.35E+01 9,928402 2.31E401 2.91E401
4. 338402 9.738+03 3,07%.00 9.078420
20 +30 .30 .30
. e0€en2 1.35E403 9.02€400 9.92€+00
T,118002 1.91Ee06 8,718400 A3.71€400
+36 «00 «00 «30
.00 .20 +00 +00
§,346402 1.05B406 9,43€+00 9.493€.00
1.03BeN% G, 44EeNb  9,43F.08 J,43E.00Y
5,302.0% 5,30BE+03 5.30E.03 5.70E.01
S.926402 ol.3%Ee06 S5,77Ee00 S5.77E.M0
3.79%+03 5.27%+06 §,.3%E03 5.31€e03
7.792400 2.378402 .00 .00
2.59860% 3.32%+06 1.31€403 1,.31E40°%
§.538-92 .00 9.838-02 R,538492
T.0%E00 W, 16EsD]  9,63Ee00 9.643Ee00
“. 258001 4,.35E401 W.55€+01 &,55EeD1
2,00€-31 1,00Es00 «930 00
S.54E-01 1.,412401 «39 <20
113801 00 00 .20

FIGURE C.0-3.
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.20
1.0%8e01
1.21€02

16802
1.531€32
9.29€-2%
4,e58-02
1.75€=-33%
%, 12833
S.9%€-9%

.20
2.07€<030
2.33¢-91
“.08E+00

.20
4,40E01

«09
9.57€-31
2.15€«00
5.352e01

«20
3.35€-02
$.33%.29
9,52E-35
3.14E+01
5.928+31
1.13Ee01
5.98E+01

+30
§.32€-01
277898

31
S.33€-9%

<30
1.92831
$.798+00

3

.2

«00

00
§,35€+02
9.53%€+90

«30

.19
$.23%.01

7201

+20

.

.90
1.15€+22
30

.20

.29

.00

L0
7.338+00
b,358-31
1.25€+02
8, 088e01

.39

+20
1.10€M2
.20

20

30
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.30

.09
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A.l13E-00
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.30
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2.56E01
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3.20€01
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.30
5.13€-21
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«29
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«20
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.20
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230

«29

«129
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.39

1

«00

39
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«323

«20

«30

.30
“.15€+30
b,l88-21
1.578-92
S.93E+00

=30

«00

«30

.39
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«39
7.53%€-92

.00
1.15€-9%
3.2%6-3%

.0
$.79%8-3%
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o
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-
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1.55€<0!
2.10€-22

§.1%€ <06
30
5.79€-3%
1.50€-02
.00
2.56E-33
.00

«00
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APPENDIX D

INPUT PREPARATION

This appendix describes input data card requirements and options for exe-
cution of ALLCOS. An input logic diagram is given in Figure D.0-1 which refers
to the cards by card types. The card types are described below. The user is
urged to refer to the logic diagram when preparing input to ensure proper order
of the cards.

The first card for each case (card type 1) provides an 80 character des-
criptive title (8Al0) to be printed in the heading of each output report. The
next set of cards gives data for NAMELIST set INPUT. The first card of this
set must begin with $INPUT in columns 2-7 and the last card must end with $END
in any column except column 1., Each parameter is supplied by setting it equal
to the desired value. For example, to set the prameter INV to 5, enter INV = 5
starting after column 8 on the first card. Array values are specified by
including the array subscript. For example to set position 2 of array LORG to
6 enter LORG(2) = 6. Each entry must be separated by a comma., The NAMELIST
[NPUT parameters recognized by ALLDOS are described below.

Parameter (Dimension) Description

NREL Number of release pathways to be
considered, 1<NREL<3. When NREL is 2, the
waterborne pathway is not considered and
when NREL is 1 only the airborne pathway is
considered. NREL is used mainly for input
of release activities from cards (type 2).
Use of NREL should be coordinated with

[PATH.
IPATH Release pathway selection index.
. [IPATH = 1 for airborne and terrestrial

pathways
[PATH = 2 for waterborne pathway only
IPATH = 3 for all three pathways

D.1
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Parameter (Dimension)
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Description

LR

LPOP

LFCT

LM

LY

LADF

LFDF

Release type control integer:
LR = 1 for acute release,
LR = 2 for chronic release.

Population dose calculation control integer:
LPOP < 0 skip population doses
LPOP > 0 calculate population doses.

Control integer for printing special output
reports:
LFCT < print no special reports,
LFCT = 1 print fractional contribution
reports,
LFCT = 2 print dose per radionuclide
reports,
LFCT = 3 print both of above.

Maximum individual dose calculation control
integer:

LM <0 skip maximum individual doses,

LM 30 calculate maximum individual doses.

Control integer for calculation of the
second dose commitment period doses. When
LY = 3, the prolonged release dose
conversion factors for inhalation are used
for acute and chronic releases (LR = 1 or
2). For acute releases the inhalation dose
conversion factors are multiplied by a
factor of 1.52 to correct for ventilation
rate differences between acute and chronic
uptake. LY has no effect when not equal
to 3.

Control integer for input of airborne
pathway release factors:
LADF < 0 skip release factor input
LADF 5 0 read airborne release factors
LADF = 2 read number of classes, card
type 3

Control integer for input of terrestrial
pathway release factors:
LFDF < 0 skip release factor input
LFDF 5 0 read terrestrial release factors
LFOF = 2 read number of classes, card
Type 3

0.3
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Parameter (Dimension)

Description

XQM

FXOM

FLOW

TC

Maximum individual time-integrated air
concentration_for the airborne pathway,
(E/Q),, sec/m3,

Maximum individual time-integrated iar
concentration_for the terrestrial pathway,
(E/Q)¢, sec/m3,

Maximum individual environmental transport
factor for the waterborne pathway, Fp,
sec/ft3,

Plant 1ife factor based on the release
duration, years. [f TC is less than or
equal to 0 then it is set to 1.0.

The remaining input cards are determined by values of contro) parameters
INV, LADF, LTDF and LFOF as indicated in the input logic flow diagram
(Figure D.0-1). The remaining card types are described below.

Card Type Columns Format

Parameter Description

2 1-8

9-10
11-20

21-30

31-40

A8

2X
£10.1

£10.1

£10.1

AREC, radionuclide name for which release terms
on this card will be assigned.

8lank

QT(1), activity released to the airborne
pathway, curies.

QT(2), activity released to the terrestrial
pathway, curies.

QT(3), activity released to the waterborne
pathway, curies,

Note: NRN cards of this type are read when INV - 1.

3 1-2

12

NCL, number of radionuclide classes to be used
for this case, 1<NCL<80.

Note: One card of this type is read when any of the parameters LADF, LTDF or
LFDF is equal to 2 and INV>l.

B 1-2

12

IC, radionuclide class index for the release
fraction on this card, 1<IC<NCL.

0.5



Card Type Columns Format
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Parameter Description

Note:

Note:

Note:

R T A T Y

3-10

8.1

DF(IC), release fraction for this radionuclide
class.

Cards of this type are read until a value for IC greater than 80 is

encountered.

5 1-3
4-11
11-60

6 1-3

7 1-3
4-10
11-20

I3

7X
5Al10

I3
I3

7X
A10

NQ, number of radionuclide entries in this card
set, 1<NQ<350.

B8lank

DSET(5), description title for this basic
inventory.

NCLS, number of radionuclide classes to be
defined for this basic inventory, 1<NCLS<80.

ICLS, radionuclide class index for the class
named on this card.

Blank

DFNAM(ICLS), descripive name for radionuclide
class ICLS.

NCLS cards of Type 7 are read.

8 1-8

9-10

11-20

A8

I2

£l0.1

AG(i), radionuclide name for activity on this
card, Names must be taken from the master list
on the File 10 library.

ICL(1), radionuclide class this radionuclide is
assigned to, 1<ICL(17)<NCLS<80.

SQ(i), activity of this radionuclide in the
basic inventory, curies,

NQ cards of Type 8 are read. Cards of Type 5-8 are read as a set

when [NV is 3.

0.6



APPENDIX E

SAMPLE PROBLEM




-~ i it T e el

APPENDIX E

SAMPLE PROBLEM

This appendix illustrates use of the computer program ALLDOS. Necessary
input to the computer programs DACRIN and PABLM are presented for generation
of dose conversion factor parameters.

A two-part sampie problem is described showing use of ALLDOS for acute
and chronic releases. Use of File 15 for inventory specification is also
illustrated.

E.1 Sample Problem Description

The sample problem has two cases to illustrate selection of several
optiuns. Input parameters for each case are listed in Table E.1-1. The first
case is to exercise the fcllowing features:

o acute release (LR =1, LY =0, TC = 1)

e airborne and terrestrial pathways (NREL = 2, IPATH = 1)

e population dose calculation (LPOP = 1, PM, FPM)

e maximum individual dose calculation (LM = 1, XQM, FXQM)

e rolease inventory from cards (INV = 1, NRN = 5)

e four organs; total body, bone, lungs, thyroid (LORG(l) = 1,6,8,16)

The second case is to be executed immediately after the first case in the same
run, Only “hose parameters to be changed need be specified. The features
exercised in the second case are:

chronic release for 30 years (LR = 2, LY = 3, TC = 30)

all three pathways (NREL = 3, IPATH = 3)

population and maximum individual dose calculation (no change)
inventory from File 15 (INV = 5, LADF = 2, LTOF = 1, LFOF = 1)
new dispersion parameters (PM, FPM, PFLOW, XQM, FXQM, FLOW)
same organs

The second case uses a basic inventory set from File 15. The file for this
sample problem is described in Section E.4. The second inventory set from
this file is to be used (INV = 3 + 2 + 5) which is labeled "Decay for 5 years,
basic inventory 2". There are three radionuclide classes for this library so
the parameter on card Type 3 is set to 3 (NCL). A listing of the card input
is given in Figure E.1-1.

E.l
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TABLE E.1-1 Sample Problem Input Parameters

Parameter Case 1 Case 2

NREL

i

not used)

—

w

XQM
FXQM
FLOW
TC
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Release factors are given for each pathway which are to be applied to the basic
inventory activites in generation cf the release activities.

The waterborne pathway parameters FLOW and PFLOW are calculated for an
average annual river flow rate of 1.2 x 105 ft3/sec and a population of
3 X 10s people.

A Tisting for the sample problem output is given in Figure E.1-2.




ALLDOS SAMPLE PRORLEM CASE 1. QELEASI [NVENTORY FROM CAODS, NO FRACTIONAL DATA
SINPUT NRELz2, [PATHg] LR2],LPOPs] LM2], LFCT20,LY20,LADF20,L"0%=0,LT0®20,
NPN2S, INV2],L08G(1)el 6,8 16 Prs? 08a), FPM2? Q€S XOMe], 08k, FXQM2S, 085,
TC=21., SEND

cREs 2,582 0.0
SRS0 6.38e0 6,10
1129 $.9€s] 2.9€+1
csi1y? 2,380 2.3540
WAL 2.1€40 0.0

ALLDOS SAMPLE PROSLEM CASE 2. QRELEASE INPUT USING FILE 15 MASIC INVENTORY
SINPUT NREL=2Y, [PATHeY (@22, LFCT22,LY2!,LA0F22,LT0F=],LFD 2], INVeS,
PMz| 0=}, FPMz] 0E=3, PFLOWS2,5,XQM22,08=h, FXQM22, 06=h, FLOWSE JE=F,
TC=230. SENO

'

1 1.0e
7 1.0e6
1 1.0-8
93

I 1.0e
2 1.0-6
T 1,08
a3

1 1.0e3
7 1.0-3
1 1.0e6
36

FIGURE E.1-1. SAMPLE Problem Input Card Listing

E.3
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FOOD FACTOR LIRRARY - 87 ALLDOS SAMPLE PPORLEM, PAALM INPUT FILE
FOOD LIARARY NUCLIDE 3R NDl44 wAS HOT FOUMD, SET 1

FIGURE E.1-2. ALLDOS Sample Problem Qutput

FOOD LIRRARY NUCLIDE “& 2N222 WwWAS NOT FOUND. SET 1
FOOD LIRRARY NUCLIDE 51 AC22% wAS NOT FOUND., SET 1
F0O0D LIBRARY NUCLIDE 54 PR212 wWAS NOT FOUND., SET 1
FOOD LIBRARY NUCLIDE S5 R1212 wAS NOT FOUND, SET 1
FOOD LINRARY NUCLIDE S7 TH231 wAS NOT FOUND, SET 1
FOOD LIARARY NUCLIDE 69 TH234 WwWAS NOT FOUND, SET 1
FOOD LIRRARY NUCLIDE 70 PA234m wAS NOT FOUND, SET 1
FOOD LIBRARY NUCLIDE 71 PA234 WAS NOT FOUND, SET 1
FIGURE E.1-2. ALLDOS Sample Problem Qutput
ALLDOS SAMPLE PROALEM CASE 1|, RELEASE IMVENTORY FROM CARDS, MO FRACTIONAL DATA 082080 |
RELEASE IS ACUTE LRz 1)
POPULATION DOSE FACTORS - AIR/FOOD/LIOUID 2.0-003 2.0-003 .0
MAX |MUM INDIVIDUAL X/Q VALUES = A|R/FOOD/LIiIQUID 1.0-004 5.0=005% .0
POPULAT)ION DOSE® YES
PLANT LIFE: 1.0 YEARS
INHALATION DOSE CALCULATION FOR &4 ORGANS
TOTAL B80DY RONE LUNGS THYROID
DOSE TIMES ARE 1 YEARS 50 YEARS
EXTERNAL DOSE CALCULATION FOR TOTAL RNDY
FRACTIONAL CONTRIBUTION TARLES® NO )
DOSE/NUCLIDE CONTRIAUTION TARLESH NO
MAXIMUM INDIVIDUAL DOSE* YES
PATHWAY INDEX S | FOR AIR PATHWAYS ONLY
NUCLIDE INVENTORY DATA
NUCL IDE AlR AR-FOOD WATER
KRE8S 2.5€+02 .0 .0
SR90 6.3E+00 6.3E+00 .0
1 129 S.9€+01 2.9€+01 .0
csi13? 2.3E+00 2.3€E+00 .0
AALITM 2.1E+00 .0 .0
INPUT CHECKED BY DATE
PR R LT P 5 3 F Y BRARIRARIRZIRIN
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ALLDOS SAMPLE PROALEM CASE |, RELEASE INVENTORY FROM CARDS, NO FRACTIONAL DATA

082080
MAXIMUM INDIVIDUAL DOSE COMM|TMENTS (REM)
DOSE COMM|ITMENT PERIOD
PATHWAY /ORGAN | YEARS 50 YEARS

AIR SUBMERSION

' TOTAL BOOY $.9E-05 $,9E=05
INHALAT ION

TOTAL BODY 4.,hE-02 3,9€-01

| AONE 4,.9E=-01 5.6E400

| LUNGS 6.86-01 1.4E+00

THYROID 2,3E+00 2,8€400

TERRESTRIAL (AIR PATHS)

TOTAL 80DY 4.3E+00 2.1E+01
BONE 3.2€+00 S.0E+01
LUNGS $S.6E-02 2.2€E+00
THYROID 3.0E+05% S.3E+03
TOTAL DOSES
TOTAL BOODY 4,.3E+00 2.2€E+01
BONE 3.7€+00 S.5€+01
LUNGS 7.4€E=01 3.6E+00
THYROID 3.0E+03 S.3E+03

FIGURE E.1-2. ALLDOS Sample Probiem Qutput

ALLDDS SAMPLE PROALEM CASE 1. RELEASE INVENTORY FROM CARDS, NO FRACTIONAL DATA

082080
POPULATION DOSE COMM|TMENTS (MAN-REM)
DOSE COMM|ITMENT PERIOD
PATHWAY /ORGAN 1 YEARS 50 YEARS

AR SUBMERSION

TOTAL RODY 1.26-03 1.26-03%
INHALAT |ON

TOTAL 80DY 9,1€-01 7.9€+00

AONE 9,.7€+00 1.1E+02

LUNGS 1.4E+01 2.8E+01

THYROID 1.7€+02 1.8€+02

TERRESTRIAL (AIR PATHS)

TOTAL BODY 1.2€6+02 $.0E+02
BONE LI B.6E+01 1.1E+0}
LUNGS 1.56+00 S.7E+01
THYROID B.8E+00 1.5E+05
TOTAL DOSES
i * TOTAL 80DY 1.2€402 S, 1E402
BONE 9.6E4+01 1.26+03
| LUNGS 1.5€+01 B.6E«01
THYROID 8.8E+04 1.5€+05

FIGURE E.1-2. ALLDOS Sample Problem OQutput

E.S
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INPUT CHECKED BY

B R PR O S O R e S g T )

FIGURE E.1-2.

RALS M
CE WY
PRIUY
PHiIYT
SMiIS)
RAZ22%
TH228
229
T1H23%0
TH232
PA23}
u 232
u 233
U 23%u
u 235
U 236
u 23

AM242M
AM242
AM24Y
CM242
CM244
CHM245

DATE
RANRiuduuuuns

1.9 +01)
7.7¢-01
1.76-01
9.9€+00
1.56+00
6.1FE-08
6.1E-08
1.9€-09
1.RE-10
1.6E-OR
1.36-10
6.8E-08
4.0E-06
4.26-06
1.5e-07
9.66-12
4.6E-08
5.06-06
1.3 -08
8.16-06
9.06-06
2.4E-04
6.6E~05
1.86-03
2.56-08
1.76-03
1.2F-05
1.26-0%
A,.1E-06
1.06~05
1.4E~04
1.26-08

ALLDOS Sample Problem Output

1.9 +0)
7.7¢-01
7.7¢-01
9.9¢€ «00
1.5E+00
6.1E-08
6.1F-08
1.9€-09
1.R€-10
1.66-08
1.36<10
6.86-08
L.0E-06
4.26-06
1.36-07
9.6E~12
4.6€6-08
3.0¢-06
1.35k-08
8.1E-06
9.06-06
2.4E-04
6.66-05
1.86-03
2.5€-08
1.76-03%
1.26-05%
1.26-0%
8.16-06
1.06-05
1.4F-04
1.26-08

1.9€ +04
1.76402
1.7€402
9.9€+03
1.5€+0)
6.1E-06
6.1E-06
1.9€-07
L.RE-08
1.6E-06
1.3-08
6.BE-06
4.0E-04
b.2E-00
1.3€-05%
9.6€-10
4. 6E-06
5.0€E-0%
1.36-06
B.1E-~04
9.0E-04
2.8€-02
6.66-03
1.86-01
2.5€-06
1.76-01
1.26-03
1.26-03
B.1F-04
1.06-0%
1.36-02
1.2e-06

e e e e




ALLDOS SAMPLE PROBLEM CASE 2. RELEASE INPUT USING FILE 15 BASIC INVENTORY
DECAY FOR § YEARS, RASIC |INVENTORY 2,
082080
MAX iMUM INDIVIDUAL DOSE COMMITMENTS (REM)
DOSE COMM|TMENT PER 0D
PATHWAY /ORGAN | YEARS 70 YEARS

AIR SUBMERS ON

TOTAL BOOY $S.5€=-06 1.76=04
INMHALATION

TOTAL A0O0Y 2.26-03 1.3E+00

BONE 3.06-02 2.0E+01

LUNGS 3.9€-02 5.2€E+00

THYROID 7.7€=-06 1.6E=-06

TERRESTRIAL (AIR PATHS)

TOTAL BODY 1.1€-02 6.1E+01
BONE 3.26-02 2.3E+02
LUNGS 1.26-03 7.5E-01
THYROID 2,0e-03 8.35€-01

TERRESTRIAL (LIQUID PATHS)

TOTAL BRODY §.0€E-01 S.7E+02
BONE 1.1E«00 2.0E+03
LUNGS 1.26-01 1.4E+01
THYROID 8.6€E-03 7.9€+00
TOTAL DOSES
TOTAL B80DY 8.1E=-01 6.3E+02
BONE 1.1E+00 2.3E+03
LUNGS 1.6E-01 2.0E+01
THYROIOD 1.1€-02 8.8€E+00

FIGURE E.1-2. ALLDOS Sample Problem Output




ALLDOS SAMPLE PROMLEM CASE 2, RELEASE INPUT USING FILT 1S BASIC
DECAY FOR S YEARS, RASIC INVENTORY 2,
082080
POPULATION DOSE COMMITMENTS (MAN=REM)
DOSE COMMITMENT PExIOD

PATHWAY /ORGAN I YEARS

AIR SUBMERSIOM

TOTAL BODY 2.8€E-03
INHALATION

TOTAL BODY 1.1E+00

AONE 1.5€+01

LUNGS 2.0E+01

THYROID 3.8€-05

TERRESTRIAL (AR PATHS)

TOTAL BODY 5.2€+00
BOMNE 8,.7E+00
LUNGS 4,1E-01
THYRO 1D 6.86-01

TERRESTRIAL (LIQUID PATHS)

TOTAL BODY 2.0E+08
AONE S.OE+04
LUNGS 2.6E+03
THYROID 1.36+03

TOTAL DOSES

TOTAL BODY 2.0E+04
B0ONE S.NE+04
LUNGS 2.6E+03
THYROID 1.35E+03

FIGURE E.1-2. ALLDOS Sample Problem Qutput

E.11

70 YEARS

8,3€-02

6.7€+02
1.0E«04
2.RE+03
1.8€-01

1.4E«04
S.2E+004
2.5€+02
2.9€+02

7.26+07
2.5E+08
1.3E+06
1.2E+06

7.2E407
2.6E+08
1.3E+06
1.26+06

INVENTORY



-—— -

S -—

-t L

ALLDOS SAMPLE PROBLEM CASE 2.
DECAY FOR 5 YEARS, MASIC

DOSE BY NUCLIDE FOR

NUCL I DE
"3
C le
coso
NISY
NIBS
SE?Y
SRA0
Y 90
Y 91
R4}
NAGIM
IR9S
NBISM
NBYS
TC99
amMi06
RULDG
PDI107
AGl110
AGLIOM
SNI123
$81125S
TEL25M
SN126
SB126M
S8126
TEL2/M
TE12?
1 129
CS134
CsS13$
cs1y?
BALITM™
CEL4Y
PR1G4G
PMI47
SM151
RA224
TH228
TH229
TH230
TH232
PA233

TOTAL BODY AONE

5. 5!007
6.5€-05
6.8€-05
4,3€e-08
1 !!-05
2.7€-07
1.1€-01
3.1E-05
’c ’E-l“
4,6€E-09
95.1€-09
6.8E~13
3.9€=17
1.8€-11
1.4€-07
2,0€-09
$.5€-05
2.5€-10
4, 7E=1%
4,8€-09
3.3E-09
6.95-06
5.7€-06
2.9€-07
S.4E=-12
2.9€-09
2,9E~10
1.3€=12
1.8E~06
S.1€-05
7.3€=-07
7.0E-01
S.4E-06
2.26-05
2,4€-06
3.6E-06
8,0€6-06
S.0E-11
8,4E~-11
5.9€-12
S.2E~-16
6.36-12
71.7€=16

FIGURE E.1-2.

2,RE-04
6.26-05
2.2€-07
3.2€-04
4.8E~14
4.2€6-01
1.0€-03
1.26-12
2.6E=-07
9.1€E-08
3.1€=-12
3.9€-17
2,4E~11
5.1E=07
2.0€=-09
8.3E-05
.0
4. 7E~14
7.5€-09
1.2€-07
1.3€E=-05
4, 0€-05
S.4E-06
S.4E~-12
2.9€-09
2.3€-09
S.5E=12
1.0E~06
2,5€=-05
1.6E-06
7.1€-01
S.4E-06
8.3€-05%
2,4€-0€
6.7€-08
1.2€-08
2.5€-10
20 2:-09
7.6€=-11
1.9€-12
1.9€-10
9.6E~16

RELEASE

THE MAXIMUM [NDIVIDUAL,

INPUT USING FILE 15 8ASIC
INVENTORY 2,
082082

LUNGS

5.5€=07
6.5€-0%
7.5€-05§
9.9€-09
2.9€-06
&,3E-09
3.7€E-02
7.%5€~06
b.6E~13
1.1€=07
3.76-08
7.6€=12
3.9E~17
2.0E-11
1.9€-06
2.0E-09
3.2E=04
3.6€-10
L. 7E=1b
1.56-07
7.06-10
2.6E-09
2.5€E-06
1.3€=07
S.4E-12
3.1E-09
1.7€=10
l.4€E=12
3.3€-07
6.hE=06H
1.76=07
1.26-01
5. 4E-06
4. 2E=04
2.4E-06
3.26-064
4,1E=-0S
5.9€~10
1.26-08
4,5€-10
8.0€6~12
8.4€=-10
J.UE=-]1S

DOSE TIME | YEARS

THYROID
$.56=-07
6.5€=-05
6,26-05
7.9€~-12

.0
4.B8E~14
4,3E-08
3.9E-06
3.2€6-15
S.1€-20
1.66~10
2,2E~14
3.9E=-17
1.5E=11
6.8€6-12
2,0€E-09
$.1E~-0S

.0
4, 7E~-1b4
5.3E-10
1.7€-09
S.3E-08
1.3€-05
1.26-07
S.4E=-12
2.9€-09
6.3E-10
b.1€-12
1,2€-03
8,.3€E-07
1.8E=14
9.1E-03
S.4E=06
1.7€-05%
2.4€E-06
1.06-09
7.7€-06
2.5€-16
8.7€-12
T.7€=14
2.6E-17
1.26-13
7.3€E~16

ALLDOS Sample Problem Qutput

INVENTORY
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ALLDOS SAMPLE PROALEM CASE 2, RELEASE INPUT USING FILE IS RASIC INVENTORY
DECAY FOR S YEARS, BRASIC [NVENTOPY 2,

022080
DOSE BY NUCLIDE FOR THE MAXIMUM INDIVIDUAL, DOSE TIME 70 YEARS »
NUCL I DE TOTAL RODY RONE LUNGS THYROID
H3 1.7€6-05 .0 1.7€-05% 1.7€-05
(S L) 2.0€-03 1.0€-02 2,06-03 2.0€E-03
co60 1.5€-02 1.5€=02 1.5€-02 1.5€-02
NISS 1.5€~-0% 8.8E-05 1.4E=06 2,4E~10
N1G3 3.9€-03 1.26-01 4,0E-04 .0
SET9 3.0E~-04 1.4€-12 3.1€E-07 l.4E-12
SR90 5.9E+02 2,2€+03 S.1E+00 1.36-06
Y 90 1.2€-02 4.3E-02 3.4€E-02 1.26«22
Y 91 1. 4E-12 5.0€=-11 2,5€~-11 9.8E~1%
R93 5.6E=07 2.2€~05 1,5€-05% 1.56-18
NA9GIM 1.7€~06 2,.0€-25 4,8E-06 1.4E-07
ZR9S 2.6E-11 1.2€-10 2.9€-10 6.5€-13
NA9SM 1.26~15 1,26~15 1.26-15 1.26~15
NROS S.7€E~10 8.0e-10 6.4€E~10 4,7€-10
rcoe 5.9€E~05% 1,5€-04 2,7E-04 2.0€E-10
amMi06 6.0E-08 6,06-08 f,0E-08 6.06E-08
RULOG 3.26~03 b.1E-03 2.26-02 3.1€-03
PO10Q7 3.8€-07 .0 5.26-08 .0
AGLLO 1. 4€-12 1. 4E=12 1. 4E=12 l.4E=~12
AGLLIOM 1.5€=-07 2.6€-07 9.4E=-06 1,9€-08
SN123 1.1€-07 4,5€~06 3.3€E-08 6.4E-08
sB812% 6.3E-04 2,0€-03 2.7€-03 1.6€-06
TE125M 2,4E-04 1.7€-03 1.0E-04 5.3E-006
SN126 1.4E~00 3.9€E~04 1, 4E-04 1.4E-00
SA126M 1.6€-10 1,6€E<10 1.6E=10 1.6€~13
sBA126 1.9€-05 1.9€-0% 1.9€-05 1.9€-05%
TEL27TM 9.5€-09 7.3E-08 7.7€-09 2.0e-08
TEL2? 4,26~11 1.7E-11 b, 4E-11 1.3€E-10
1 129 6.1E~04 4, 7€-04 4. 0E-04 1.7€=01
CS134 2,4E-03 1.3€-03 3.86-04 9.4E-05
C513% 3.7€-05 9.1€-05 9.6E~06 S.UE=-13
cs13? b, 4EDL 4,.8E+01 1.5€+01 8.6€+00
BAL3 M 1.6E=-04 1.6E-06 1.6E-04 1.6E<04
CEluy 1.2€-03 6.6€E-03 2.7€-02 8,8E-04
PRL44 3.0E-04 3.0€E-04 3.0E-04 5.0€E-04
PM14&7 4,.6E-04 1.26-02 3.26-02 3.1€-08
SMIS51 1.0€-02 1.7€-02 1.5€-02 1.06-02
RA224 1.6€-09 8,.:-09 1.8€-08 7.6E-15
TH228 J.1E-08 5.06-07 1.1E-06 1.5€-08
TH229 1.3€-08 2,6E-07 6.5€-08 1.3€E-10
TH230 1.9€~-10 6.1€-09 1.1E-09 b LE-16
TH232 2,1E-08 5.9€-07 1.26-07 1.9€~-10
PA233 S.3E=12 5.3E=~12 S.4E=-12 $.3€=-12

FIGURE E.1-2. ALLDOS Sample Problem Output
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232
233
234
235
236
237
238
NP237
NP239
PU238
PU239
PU24O
PU24IL
PU242
AM241
AM242M
AM242
AM2LS
CM242
CM244
CM248

cCceCceCcccce

6.2€6-09
6.96~-08
7.06-28
2,3€-09
1.6E-13
4.8E=14
4,3E-08
1.4E-08
2,3E-07
8,7€-06
2.7E~04
7.2€-05
3.2€-05
2.7€-08
1.6€-03
1.1€-05
S.4E-10
7.7€-06
1.9€-07
6.4E~-05
1.26~-08

FIGURE E.1-2.

8.56~08
1.1€=-06
1.,1E=06
2,86~-08
2.5€~12
“.C!-lh
6.4E-07
2.9€-07
2.3€-07
1.8E-04
S.AE=~03
1.6E-03
8.4E-04
S.4E=07
4,.0E-02
2.9e~0%
1.26-08
1.9€~-04
4. 4E=-06
1.6E~03
3.0E-07

1.6E-06
2.4€-08
2.5€-05
7.3€=07
S.BE-II
4. 8E~14
1.6E=05
8.1E-08
2.3€-07
6.5€-05
1.6€-03
4, UE-04
2,26-05
1.7€=07
1.2€-02
6.0E-05
1.2€6-07
S.4E-05
2. OE-OS
9.7€E~-04
8.7€-08

4,26-12
7.0€-10
9.4E-10
6.4€E=~10
6.2€-17
b.B8E-14
4. 2!'“’
5.8E~10
2.3€E-07
J.UE~10
5.8€~09
2,.6E-09
.0
8,5€~13
9, 4E-NK
8,5€~09
b,9€-13
3.26~07
1.26-09
4,.9€-09
3.5€~10

ALLDOS Sample Froblem Qutpur

E.15



ALLNOS SAMPLE PRORLEM CASE 2.

NUCL | DE
H 3

C 14
co6kon
NISY
NI16S
SE7’
SR90

Y 90

Y 91
IR
NBOIM
IR95S
NBGSM
NRGS
TC99
AM106
RUL06
PDLO7
AGLl10
AGLLIOM
SN123
se12s
TE125M
SN126
SR126M
sB126
TEL27M
TEL127
1129
CS134
cS135
cs13?
BAL3 M
CElWY
PR 44
PM147
SM151
RA224
TH228
TH229
TH230
TH232

RELEASE

INPUT USING FILE 15 RASIC

DECAY FOR 5 YEARS, RASIC INVENTORY 2,

0R20R0
DOSE AY NUCLIDE FOR THE POPULATION, DOSE TIME
TOTAL ARODY RAONE LUNGS
2,.5€=03 .0 2.5€=-03
1.1E+01 4,.BE+D] 1. 1E+21
9.1€+00 8.7€+00 8.7€E+00
2,9€-03 1.5€-02 $.26=-06
8.5€-01) 2.2€+01 1.5€~03%
S.BE-02 1.26-09 4,1E-06
1.1E+04 “.lE«04 1.9€+01
8.9€-02 7.0€E-01 4.5€-0i
“,3E~10 2.0E-09 7.8E-10
8.1E-06 S.4E-04 S.3E=05
4.3E~-05 2.3E=-04 4,1E-05
1.06-09 4,hE-09 5.8€-09
1.9E=14 1.9E~14 1.9€E=ib
1.56-06 1.5€=-06 1.56-06
2.2€-02 S.1€-02 J.8€E~03
1.06-06 1.0E-06 1.0E-06
7.5E+00 9.9€+00 7.3E+00
3.26-05 .0 1.86-07
2.3E-11 2.3E=-11 2.%=-11
6.8E-04 1.1E-03 7.3€E-05
1.6E-0% S.8E~04 3.5€-07
7.88-01 1.5€E+00 1.36=-02
1.8€E-01 1.3E+00 1.26-02
1.3€-02 4.0E=-02 1.26-02
2.7€-09 2.7E=-09 2.7E-09
L,76-05% b,7€E-05 4,7€-05
1.26-05§ 9.4E-05% 8,56-08
1.26-08 b,7€-08 2.8€-09
4,3E-03 2.5E=03 5.3E-04
6.8€-01 3.9€-01 1.7€=01
8.26-03 1.86-02 1.96-03
9.1E+03 9.2E+03 2.5€+03
2.7E-03 2.76-03 2.7E=-03
2.5€+00 2.8€E+00 2.7€+00
2.5€-02 2.5€-02 2.5€-02
1.8€-02 3.4€E=-01 1.86-01
1.1E+00 1.1E+00 l1.1E+00
1.6E-06 7.8€-06 2.9€-07
7.76=07 3.26-06 6.76E=06
1.06-08 9.26-08 2.3E=-07
6.1E=11 2.1E-09 4.0E-09
3,2€-09 2.1€E=07 4,26-07
3.26-11 3.2€-11 5.3E-11

PA23S

1 YEARS
THYRODID
2,.5€=03
1.1E+01
8,.7E+00
2.06-07
.0
1.26-09
1.1€=03%
7.3€=02
4,5E~10
2.6€E=17
2.3E<05
1.1E=11
1.9E=~1%
1.5€=-06
1.76-07
1.0E-06
7.2€+00
.0
2.36=-11
3.1€=07
8.6E-06
1.3€6-03
b, 1E-01
1.26-02
2.7€-09
%,.7E-0S
2.6€E-05
3.56-08
5.0€E+00
1.3€E-01
4,5€-10
1.3E+03
2,7€-0%
2,5E+00
2.5€6=-02
2.6E-0%
1.1€+00
1.3€-13
6.9€-07
6.26-09
2.1E-12
1.4€-09
3.26-11

FIGURE E.1-2. ALLDOS Sample Problem Qutput




o

232
233
234
235
236
237
238
NP237
NP239
PU23R
PU239
PU2LO
PU2LI
PU2LZ
AM241
AM242M
AM242
AM243
CM242
CM244
CM245

ccCccecccg

FIGURE E.1-2.

4b,1E=06
4,.3E-05
4, 4E-05
1.2€-06
90 7:"‘
8,06~13
2,8E~05
!o ,Ecﬂl
3J.0€-07
2.1€E-06
5.3E-05
1.5€-05
1.7€=05%
5.26-09
1.1€-03
S.LE=06
1.1€-08
1.9€-05
3.3E=-06
5.3E-05
2,26-08

2,.9€-05
3.6E~04
3.6E-00
1.0€-0%
8.0€-10
8,0E-13
2.4€E-04
1.36-07
3.0€-07
4.7E-05
1.26-03
3.3E-04
b,BE-04
1.26-07
1.5€-02
1. 1E-04
2.5€-07
8.26-05
7,IE-05
1.26-03
1.26-07

£.17

5.8E-06
9.1E-05
9.26-05%
2.7E-06
2.0€-10
R,0€E-13
6.1E-05
3.26-07
,o IE-07
2.3E-04
5.!5-03
1.6E-03
8.5€-05
S.8€-07
4,5€6=-02
2.2E~-04
1.9€-06
2, 1E=-04
1.9€-04
3.hE=03
3.26-07

2.6€-10

J.4E-0R
4,6E-08
4.1E-09
,o UEOIS
8.0€~13
2.6E-01R
2.8€-08
3.06E-07
1.7€-08
2,8€-07
1.3E=-07
.0
4. 1E~-11
h,BE=0bW
4, 7€-07
8,26-12
1.6E=-0S
4,2€-08
S.7E-07
1.76-08

ALLDOS Sample Problem Qutput
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10 data library shown in Appendix C

Figure C. [n ( ) ma: radionuclide identification

ibrary contains external and inhalation dose conversion factors. T exter-

ta, this

1
nal dose conversion factors were calculated as described in Section 3

.1 using
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However,

L nANC a
8(4.;'1 - A '\)le,'_—?"
cidental
mospheric Releases c Northwest
- ») ) = "
.aboratory, Richiand, WA




Sample Problem Organs

Index

Total bo
Kidney
Liver
Bone

Lungs

OO HwWwr

Thvroid
'y J 19
r

TABLE E.2-7
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SINPUT NEXT2] ,MET=10,001AM=],,15LT2]1,8RATE(L1)=2350,,UPTIMECL)=A5400,,
DOSTIM(1)23,.156€7,1,578E9,08GANSC1)=1,53,4,6,8,16,23,umARz],, (1)1, SEND

100

L |
€10
C 1
CAul
cesl
MNSe
FESS
FESY
cose
cose
N1SS
NibB3
SE70
xars
1L R4
SR90
Y 90
Y 9
Zees
LLE B L
M0S %
IR9s
NRQSM
NBGS
TC99
=106
qUi06
pD107?
AGLID
AGLIO™
Coll3m
SN123
s812$8
TE125™
SN126
S8126m
$9126
TE127M
TE12?
I 129
CS134
cs138
cs1y?
BAL3 M
CElLb
PR
PMluT
SMie7
SMise
Euls?
EUlSe
EUlsS
01 66M
w 1?73
28210
81210
20210
W22
RAl2w
Ra22¢
RA226
qA228
AC22s8
AC227
™227
TH228
T™™220
™230
TH2%2
(TYAR!

i.
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P T T T T T

© 4 8 8 8 4 % 8 B 8 P B S 8 B e B S B B e e e e

S ¢ % » s B E e e ® 8 e s w

OO0 VOOOUOO0O0OOOWOONOOOOUOO 0OOoODO VLOLODOOOOOO0O0D0OOLoOOoDoLELooooDoDDODoODDOoODOOCRDDOODO D

L T R S I N e e
B e e e B et B et B B et et Bt e B B ek et gt Gt Bt B s e s bkt Bn Bt Bt g

P T T

FIGURE E.2-1. DACRIN Sample Problem Input
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§N123% 3
$912% 3
TE125m 3
SN126 3
$3126m 3
$8126 3
TE127m 3
TE12? 3
I 128 ?
(438 1) 1
Csi3s 1
cs1y? 1
A9 TM 3
CE W& 3
PR G 3
pMyi? 3
§¥ie? b}
misl 3

1 U182 3
EulSe 3
fulss 3
HO166m 3
w 18§ 3
PB210 3
#1210 5
PO210 3
a2y 3
RA22% 3
2a212% 3
24226 3
Raz2e 3
AC22S 3
AC227 3
3

3

3

3

3

3

3

3

b

3

3

3

3

1

3

3

3

3

)

b}

3

3

3

1

3

3

b}

3

3

3

\

3

3

3

3

L)

0000 NDOO0VLODLDODLOO DO D

P T

™22?7
TH228
TH229
T™™230
Te232
PAZSI
Pazsy
v 232
33
236
23¢
238
P24
%0
v 160
NP237
NP2YP
NPZYg
LS L)
py23¢
Py ?5‘0
Py2el
Pue?
Pu2el
P2kl
AMIW]
AMT WM
AMIW?
AM2GY
CM2e?
CM2uY
CMl6b
Cm2es
CP24b
CM26?
CMug

1.0
DACRIN SAMPLE PROWLEM FOP ALLDOS, CASE S, CHAONIC, INSOLUSLE

SINPUT NEXTsS, ISLT22, "RATE(1)=2230, ,UPTIME(] 23, 156E7,005TIM(1)260.,1,.567E0

SEND

N T

M

<% & -4 -~
. .
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CCc

* * o @

" " e s e

FIGURE E.2-1. DACRIN Sample Problem Input
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TABLE €£.3-1 PABLM Sample Problem Input Parameters

E.30

A. Site Specific Exposure Pathway Parameters
Growing
Exposure Period Yield Translation Irrigation Rate**
Pathway (Days) (kg/m2) Parameter (L/mZ/month)
.
Leafy vegetables 90 1.5 1.0 150
Other vegetables 60 0.7 0.1 160
Root vegetables 30 4.0 0.1 150
Orchard fruit 90 2.0 0.1 150 -
Grain 90 1.0 0.1 150
Eggs 90* 0.84* 0.1* 150*
Milk 30* 1.3* 1.0* 150*
Beef 90* 0.84* 0.1* 140*
Pork 90* 0.84* 0.1* 140*
Poultry 90* 0.84* 0.1* 140*
Parameters for the feed and forage eaten by farm animals
** |Jsed with ligquid release pathways only
B. Site Specific Holdup and Consumption Rates
Max imum Individual Average Individual
Exposure Holdup Comsumption Holdup Consumption
Pathways (Days) (kq/yr) (Days) 'kg/yr)
Leafy vegetables 1 30 14 15
Other vegetables 1 30 14 15
Root vegetables 10 182 14 117
Orchard fruit 10 335 14 64
Grain 1 88 14 80
Eags 1 30 18 20
Milk 1 274 a 230
Beef 15 40 34 40
Pork 15 40 34 30
Poultry 1 18 34 8.5
Fish* 1 40 1 0.3 |
Drinking water* 1 730 1 438
* For Tiquid release analysis only. ‘
|
. |
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? ALLOCS SAMPLE POOOLEM FASIC INVENTORY FILE,

1 "3, Cle, |

2 EPes®

3 ACTINIDES
(1} DECAY FOR | YEAR, BASIC [NVENTORY |,
LI 1 1.79«008
C s 1 1.74s00%
cos50 2 6.204004 "
N1S9Q 2 2.4R.003
NI&S 2 1,08%5400%
SEVS 2 1.01.003
SRGQ 2?2 G,26+007
Y %0 2 5,264007
Y 91 2 1.6%+00% »
14 LB ] 2 B8,67+00)
NRG3Mm 7 &.20+4002
e9% 2 3.£5400%
NAgSm 2 7.7%54003
NROS 1 7.83+00%
TC99 2 3.76+004
U106 2 F.9%5+008
P06 7 6.954006
o0107? 2 7.92+001
AGLIOM™ 2 2.48e008
Agl1e ? Y,23.00%
SNI23 2 1.614008
s812¢ 2 5.89400%
TE12%™ 2 2.41s008
SN126 2 98.604001
$9i26m 2 E.%%.001
$812¢ 2 8.60+001
TE127™ 2 2.00+008
T8127 7 1.3R.008
I 129 1 $.89.001
CS13e 2 3.20+00%
cs13s 2 1.97+002
csiy 7 2.2%.007
2137 2 2.1%017
CElNu 1 2.76+007
20 [ uk 2 2.76e007
Pvle? 2 2.%6.007
sm181 2 1.57+006
RA22% 3 2.10.000
TH220 3 2.1%+000
Te220 ¥ 3.77-002
TH230 3 1.66=00%
TH232 3 l.6le000
Pa2s 3 1.33e002
U 232 3 7.06e000
v 2%y 3 3.97s+002
U 23 3 &.20e002
v 23s ¥ 1.26e001
v 236 3 1,02-00%
vy 3 S.Ses000
u 218 T 3.06e002
NP2YY 3 1.3%.002
NP23S Y R,094002
PUZSe 3 R,3974002
Pu2l9 1 2.60«008
PU26O 3 6.61+00%
LAV L3 3 2.21e00%8
Pu2e? 3 2.%0e000
Am26) 3o 1,R84008
AMum 3 1.26400%
AMIW2 3 1.26e00%
AM243 T £.0%e002
C™262 3 1.01e00%
CMlke 3 1.%8+006
Cm26s 3 1.20e000 o
L] DECAY FCP & “EARS, MASIC INVENTORY 2,
“ 3 I 1.6%:000
€ 1e 1 1.76s00}
CC6o 7 Y.6Re00u

FIGURE E.4-1. File 15 Sample Basic Inventory
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N1SS
N6
SE7Q
$290

Y 90

Yy 9]
7993
LLEB L
ML)
NBOSM
LA
TC99
106
om106
PO107
AGLIOM
AGLIO
SN123
$8125
TELI25M
$N128
$8126m
$8126
TEI127m
TE12?
I 129
CSi3e
£siYs
cs13?
BAlYTm
CElWG
PR INe
omMlk?
s~151
QAT
TH228
TH229
T™™230
TH232

\

N e N L L L G e A A L L Gl e e N e A L e PO R RS RS BRI RS RS e D R N R BRI R R R RS R IR R R R R R R R RN RN RS R

2.6R.008%
2.65+008
1.01+003
$.67«007
S.67+007
$.51=-003
#.6700%
1.91+00%
6.31=002
1.3-003
1.37=001
3.76+004
“.41e008
“,4le008
7.92+001
“,55e002
§.92400!
“,29+000
2.12+008
8.7%+004
8.569400!
£.59+00!
2.60+001
1.85+000
1.83+008
£.723+001
f,.284002
1.97+002
2.084097
1.95+007
7.15400%
7.75+008
9.93+006
1.524006
€.1%es000
£.14+000
1.29-001
1.02-002
1.61+000
1.3«=002
6§.7%«000
3.087+002
“.204002
1.26400!
§.5%8.0004
«.604000
3.06e002
1.363002
£.08+002
§.00+002
1.%0+008
£.62+008%
1.06e008
2.50+000
1.70+008
1,2100%
1.21+00%
§.084002
9.9904002
1.35+008
1.20+000

£.33

File 15 Sample Basic Inventory
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