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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 c,onversion 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
externalandinhalation; exposure;airbornereleaseforterrestrialpathways
(ingestion / external); an;d waterborne releases for terrestrial and aquatic

,

pathways (ingestion / external). Separate release soue: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

Richland, 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 program.

i
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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.

4

2.1 RESULT GENERATION

The code ALLDOS considers contributions to dose from three release pathways:
airborne releases resulting in inhalation and external exposure (referred.

to as " airborne pathways"),

airborne releases resulting in exposure through terrestrial pathways.

(referred to as " terrestrial pathway"),
waterborne releases resulting in exposure through terrestrial pathways.

and aquatic pathways (referred to as " waterborne pathway").
Dose 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:

direct input from cards of activity released for each radionuclide and.

each pathway,

input 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 supplied 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:

2.1
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Of = Fai * Ooi (2 1-1)

i
Ot=Fti * Ooi (2 1-2)

i
'

Of=Ff$ - Qoj (2.1-3) ,

,

where

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

Qf.releaseofradionuclideitowaterbornepathway,Ci/ year

Qf.releaseofradionuclideitoterrestrialpathway,Ci/ year ,

Qg$ . activity of radionuclide i in the basic inventory

F,$ . fraction of radionuclide i in the basic inventory that is released
to the airborne pathway, year'I

i Fti . fraction of radionuclide in in the basic inventory that is released
to the waterborne pathway, year-1;

Ff$ . fraction of radionuclide in in the basic inv'entory that is released
to the terrestrial pathway, year-1

i The above equations apply to chronic releases (1 year or longer) and to
acute releases. 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 Q , Qf and Qf are supplied
directly on cards.

To simplify input the release factors Fai, Fti and Ff$ 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

.
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Qf.=Ff4(1) Qg$(1) + Ffj(2) Q , (2) + Ffj(3) Qg4(3) (2.1.4)g

where
0 6

h Ffj(j) . release factor for the j-th contribution to the terrestrial
release term of radionuclide i, year-

Ogg(j) . 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:
r

T=EfQf(E/Q)ac (2.1-5)! A T

| 8 To - DA T Q (E/Q),T I2*I-0)c

CfTo-DhQf,(E/Q)t (2.1-7)

D To - D Qf F, (2.1-8)

M To - A T To To To
+B +C *O (2.1-9).

2.3
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where

(T . dose contribution from external exposures to radionuclide 1
(airborne pathway) for the maximum individual for exposure period i

T, rem
p

EI . external dose conversion factor for radionuclide i, rem per
3(Cf sec/m )

(E/Q)a time-integrated air concentration at the location of the maximum
4

3individual for the airborne pathway, sec/m
T . plant-life factor based on the release duration, years. Forc

short releases T is set to 1.0c
BI To . maximum individual dose contribution to organ o from inhalation

uptake of radionuclide i (airborne pathway) for exposure period T,
rem

DA{T . inhalation dose conversion factor for radionuclide i, organ o
3and exposure period T, rem per (Ci.sec/m )

C[To.maximumindividualdosecontributiontoorganoandradionuclide
i from airborne terrestrial pathways for exposure period T, rem

(E/Q)t . time-integrated air concentration for the maximum individual for
3the terrestrial pathway, sec/m

DT*f . maximum individual airborne release dose conversion factor forg

organ o, and radionuclide i and exposure period T, rem per
3(sec/m ) per (Ci/ year)

ID To . maximum individual dose contribution to organ o and radionuclide
i from waterborne release pathways for exposure period T, rem

DF . maximum individual waterborne release dose conversion factor for
3organ o, radionucide i and exposure period T, rem sec/ft per

Ci/ year

F, . maximum indivi, dual waterborne release environmental transport
3factor, sec/ft ,

MdTo . total dose to the maximuni individual for organ o, radionuclide i
and exposure period T, rem.

.

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

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 conunitment 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
plan t-li fe) . Dose commitment periods generally considered are one year and
fifty years.

The ecuations used to calculate the population doses are similar to4

Equations 2.1-5 through 2.1-9 with the environmental transfer factors (E/Q)a'
(E/Q)t and F, replaced by PM , PMg pand F respectively. Also the terres-

a

trialdoseconversionfactorsDTyandDFharereplacedbyDThandDFh
respectively. The resulting equations are

A T=E Q PM T (2.1-10)a c

Q PM, T (2*1-11)B To " UA T c

To-DTfQfPM (2.1-12)P
C g t

pto-DFfQfFP (2.1-13)O g p

*O * +D f2*I-14)To " T pTo To pTo

where

A T . population dose contribution from external exposure to radio
r:uclide i for exposure period T, man-rem. -

PM, . population weighted time-integrated air cencentration factor,
man sec/m ,

B To . population dose contribution to organ o from inhalation uptake of
radionuclide 1 for exposure period T, man-rem,

,

C To . p pulation dose contribution to organ o and radionuclide i from
airborne terrestrial pathways for exposure period T, man-rem,

D . airborne release population dose conversion factor for organ o,'

radionuclide i and exposure period T, rem per (sec/m ) per
(Ci/ year),

2.5
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PMT . population weighted time-integrated air concentration factor for
3terrestrial pathways, man.sec/m ,

D To . population dose contribution to organ o and radionuclide i from
the waterborne terrestrial pathways for exposure period T, man-rem, g

OF . waterborne release population dose conversion factor for organ o, '

radionuclide i and exposure period T, rem sec/ft per Ci/ year,

F, . population waterborne release environmental transport factor, ,

man.sec/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)a . time integrated air concentration at the location of the maximum
3! individual for the airborne release pathway, sec/m ,

(E/Q)t . time-integrated air concentration at the location of the maximum
3individual for the terrestrial pathway, sec/m

3F, . waterborne release pathway dilution factor, sec/ft ,

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

The population transport factors are:

PM . population weighted time-integrated air concentration for thea
3airborne release pathway, man.sec/m ,

F . waterborne release pathway population weighted dilution factor,p
3man.sec/ft .

The population weighted air transport factors PM and PM may be repre- -

a t

sented as follows:

locations .

PM, = P (E/Q)$ (2.2-1)j
i

2.6

'

.. ,

s:~rter*s+mmn wt *-ms s':* *s m mmmw r t*a.m *" wm"~~^'~'**"' "' ' ~ ~
.



., , _m __ __ _ _. _

. ...

where

Pj . population within area i, persons
(EiQ), . average normalized time-integrated air concentration within area

k 1, sec/m3

i . location index to include all populated areas near the release

site.'

The transport factor PM is calculated by Equation 2.2-1 also with appropri-
t

ate values for (E/Q)$. For most situations the values of PM a,7d PM area t

the same.

The waterborne factor F may be considered to be the population served
p

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,).

1

.
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3.0 DOSE CONVERSION FACTORS

.

This section describes preparation of dose conversion factors required by I

ALLDOS. Four types of dose conversion factors are supplied in the two data
libraries:-

File 10 library:

external exposure to plume,. .

inhalation uptake from plume,.

File 12 library:

airborne terrestrial pathways,.

waterborne terrestrial pathways..

Each of these factors is described in the following sections.
.

3.1 EXTERNAL EXPOSURE TO PLUME

IThe external dose conversion factor (E 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

3concentration of one C1.sec/m over the time of plume passage. For radio-
nuclides that have 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

Ef = 0.23 Ef3+E ff)(1+uj)e-"j (3.1-1)d*

d

j=1

where

Ei . external dose conversion factor for radionuclide i, rem per
3(Ci sec/m ),'

E ij . total photon energy emitted per dissintegration by radionuclide
i for energy group j, MeV per dis,

Ef3.effectivephotonenergyintheformofBremsstrahlungfrombeta
emissions of radionuclide i for energy group j, MeV per dis,

3.1

.~. .
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i

f j . effective ratio of photon absorption for tissue relative to aira

(dimensionless) for radionuclide l'and energy group j,
uj . linear total attenuation coefficient of tissue (approximated by

water) for photons of energy group j, cm-1 h,

.

d . tissue depth for which dose is to be calculated, cm,
30.23 . unit conversion factor, rem (MeV/ dis) per (Ci sec/m )

:

I c)1.6x10~0(h)0.23 = 1 . ci
*

100(gfrd)1293(k)
m

The factor of 1/2 accounts for the fact that the plume is semi-infinite
(bounded by the ground plane).

The external doses calculated by ALLDOS are representative of the average
dose to the blood forming organs which are assumed to be at a tissue depth of
5 cm (parameter d in Equation 3.1-1). This dose is also a good approximation
for other organ doses (NCRP 1975) and is used to determine the external dose
contribution to all organs.

3.2 INHALATION UPTAKE FROM PLUME

The inhalation dose conversion factors give the dose commitment from
inhalation uptake 'during plume passage. Like the external dose conversion

factors, the inhalation factors are normalized to the time-integrated air
.

concentration over the uptake period. The inhalation dose factors of File 10
are given for acute, chronic and prolonged (30 year) releases and for two dose
commitment periods (see Table 8.1-2 in Appendix B). Generation of the current

File 10 inhalation dose factors was performed using the computer program DACRIN
(Houston, Strenge and Wat, son 1976; Strenge 1975). The program DACRIN employs

the respiratory tract model adopted by the ICRP Task Group on Lung Dynamics I
l(ICRP 1966; ICRP 1972). The gastrointestinal tract model and the retention !

model for other organs are those of the initial ICRP publication (1959). The ,

sample problem in Appendix E (Section E.2) describes input to DACRIN.

3.2
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3.3 TERRESTRIAL PATHWAYS FROM AIRBORNE RELEASES

The dose conversion factors for terrestrial pathways related to atmos-
pheric releases give the accumulated dose from continued exposure to environ-
mental contamination. 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 File 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; there, fore 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).
i.

File 12 contains accumulated dose factors for both an average and a maxi-
mum individual . The average parameters are multiplied 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 calculatedi

based on all the desired exposure pathways and summed. All 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 year for chronic releases anJ

l to one curie for acute releases, with no dilution in receiving waters. Dilu-
,,

- tion is handled in ALLDOS. Like the terrestrial p'athway dose 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.

i

3.3
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APPENDIX A

COMPUTER CODE DESIGN

1
The computer code ALLDOS was developed 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 18 modules and usage of common blocks is given
in Table A.0-1.

The majority of data transfer between modules is accomplishtJ through
argument lists. Some data transfer is also done using the four common blocks
described in Section A.I.

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
t

The four common blocks used in ALLOOS and their general purposes are:
blank . transfer input inventories and calculated doses

D0 STIM . transfer dose commitment period information

ICOM . transfer input NAMELIST parameters

TITLE . transfer input inventory title information.-

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

| A.1
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Program ALLDOS Main program for calculation control

ADATE System routine for day-of-year

GETLIB Read File 10 data library y
.

ZER0R Initialize a real array to zero

I

LIBRPT Print report of File 10 library data

.

f
CASEIN -=(Fig.A.0-2 Read input for one case

FCOLIB Read File 12 data library

ZEROR Initialize a real array to zero

REPORT Control output report preparation

INRPT Print report of input data

ICNRPT o int result dose reportsr

FRCRPT Print result fractional contribution
recorts

INVDF Calculate intermediate dose factors
for external and inhalation exposure

.

2ERCR Initialize a real array,to zero
.

DOSECA Calculate doses and fractional dose
contributions

ZERCR Initialize a real array 'to zero

FIGURE A.0-1. Hierarchy Diagram for Main Program ALLDOS

:

A.2

,

. g

V ? "* 2 T. % 9'?t's a _ m - m _* WWK. .~= - _af23 <* * " * * ' ' * * * ' ' ' - * ' T"'* '"WWWM '. ' * ' *. '* ? ??*~"* ' ***'' W WFP-



_ _- . _ _ < . _ - - -.-- ___ _ _ _ . . . . . _ .___ __ _--s__ -

.

Subroutine CASEIN Read input for one case

'
EDORG Edit input organ select'on

,

| ZER01 Initialize an integer array to zero
,

l

ZER0I Initialize an integer array to zero

Generate a source term using input
SOURCE inventory and release factors

-

DFIN Control input of release factors

ZER0R Initialize a real array to zero

DFREAD Read release factors from cards

.

SQIN Input source inventory from cards
or File 15

ZER0R Initialize a real array to zero

|

. ADATE System routine for day-of-year----

FIGURE 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 Commo'n ICOM TITLE 00 STIM
e
.

ALLDOS used used - -

CASEIN used used - -

0 FIN - - - - :

DFREAD - - - -

00SECA used - - -

E00RG - - - -

F00 LIB - - - -

FRCRPT used used used used

GETLIB used- - -

ICNRPT used used- -

INRPT used used- -

INV0F - - - -

LIBRPT used- - -

REPORT used - - -

SOURCE used - used -

SQIN - - used -

ZER0I - - - -

ZER0R - - - -

.

.

TABLE A.1-1 Blank Common Parameters*

.

Parameter Type Description

TC Real Plat ( life, years, used for prolonged release
'

' calculations and for acute release when LY = 3.
,

SQ(350) Real Basic radionuclide inventory activities, 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 5
organs, 2 time periods and 100 radionuclides,
man-rem.

A.4
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- TABLE A.1-2 Comon Block ICOM

Parameter Type Description

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

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

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

LFCT Integer Control integer for printing special output
reports.

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

LY Integer Control integer for calculation of the second
dose comitment period doses.

INV Integer Release inventory specification control integer.

PM Real Population weighted air transport factor for the
airborne pathway, PM , man.sec/m3a

XQM Real Maximum individual time-integrated air concentra-
tion for the airborne pathway, (E/Q)a, sec/m3,

FPM Real Population weighted air transport factor for the
terrestrial pathway, PM , man.sec/m3,

t

FXQM Real Maximum individual time-integrated air concentra-
tionjortheterrestrialpathway,(E/Q)t>
sec/m .

FLOW Real Maximum individual environmental transport factor
for the waterborne pathway, Fm, sec/ft3,

. .

'

PFLOW Real Population environmental transport factor for the
3waterborne pathway, F , man.sec/ft ,p

- IPATH Integer Release pathway selection index.

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

Parameter Type Description

DSET(5) Character This array gives the title for the
basic inventory set read from File 15.

.

TABLE A.1-4 Common Block 00 STIM
.

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. ,

.

e

e

9
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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 usagey .

subordinate routines requirede

argument list definitions.

details of module operatione

. error messages
logic diagrams.

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

i GETLIB Read File 10 data library

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

F00 LIB Read File 12 terrestrial pathway dose conversion factors

REPORT Print. input data report and result reports

INV0F Calculate intermediate factors for external and inhala-
tion doses

-

00SECA 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 Sons, Ltd., London.

A.7
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If Conditio

;

Code for Code for
True False
Condition Condition

Sequential Block of Code ~

Conditional

i

Do While Condition Block of Code

Block of Code

| Do Until Condition
Do While Loop Do Until Loop

"
b ooAction / Condition Tr n

Abnormal Transfer
.

Abnormal Condition Normal
STOP Condition

Abnormal Termination ~

FIGURE A.2-1. Chapin Chart Logic Constructs
.
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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). Comnon block ICOM and blank common

are included in CASEIN. CASEIN calls subroutine EDORG to edit input organ
selection parameters, ZER0I to initialize the integer array ISO and SOURCE to
generate release inventories. 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

NORG Integer Number of organs defined in File 10 master list

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

TITLE (8) Character Descriptive title for,this case

JORG Integer 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

150(100) Integer 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

>2 Call SOURCE to generate new release
activities

,

A.9
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FIGURE A.2-2 Logic Diagram for ALLDOS

i

Call ADATE to get day-of-year; IEND = 0
.

Call GETLIB to read File 10 data library

Do while IEND 5 0
"

Call CASEIN to read input data for one case

If IPATH)0
Then 1se

Call F00 LIB to read terrestrial pathway data Null

Call REPORT to write input data report for this case

Call INVDF.to calculate intermediate parameters

Call DOSECA to calculate doses and fractional contributions to dose for this
case

Call REPORT to write result reports '

STOP

:

|

.

e

.

0
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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 radionuclide
the activities on the card are to be assigned. This name is compared with the

*

master radionuclide names (REC) until a match is found. If the input radio-

nuclide name is not found, an error message is printed and execution is
stopped.

The parameter IEND is set when an error condition is detected. Values of

IEND 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 mode for
termination of the run.

,

4 An input organ index value, LORG(N), is not
in the master organ list 10RG.

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 0FREAD

This module reads a set of release factors from the card input file. The

argument list parameter DF(80) is an array to transmit the input release fac-
tors back to the calling s'ubroutine DFIN..

Release factors are read for one radionuclide class at a time as follows:
.

A.11
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FIGURE A.2-3 CASEIN Logic Diagram
,

IEND = 0; Read case title card

If End of File on input

Read NAMELIST INPUT cards IEND = 3 -

Call EDORG to edit input organ data; return IEND .

If IEND > 0

If INV 50 Print
Else / Nn IEND !

Call ZER01(100,IS0) Null )
If INV / 1 -

Do while IN = 1, NRN (input radionuclides) Call SOURCE to
generate a

If End-of-File
Print IEND = 5; [eleaseRead name and activity

for one radionuclid inventory
STOP

NN = 0; I = 1; L = 0

If REC (I) = AREC

NN = I; IS0(NN) = 1; L'= 1 I = I+1
Do while J = 1,NREL

Q(J,NN) = QT(J); )

If I = NUC + 1

IEND = 6
Print IEND = 6; Null i

STOP l

Do until L = 1 STOP |

. .

Return

9
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Parameter Columns Fo rmat Description

IC 1-2 12 Radionuclide class for which the
accompanying release factor is to be
assigned 1 < IC < 80. Input of these
cards is terminated when IC > 80.

.

DF(IC) 3-10 E8-1 Release factor for the radionuclide
class IC.

Cards of this type are read until a value for IC greater than 80 is read.

If an end-of-file is encountered, the error parameter IEND is set to 27
and the.following message is printed: "End of file on DF input in DFREAD,
IEND = 27".

A logic diagram for DFREAD is given in Figure A.2-4.

A.2.4 DFIN

This module controls input of release factors for each of three release
pathways. Subroutine DFREAD is called to read release factors from cards.
The argument list parameters have the following uses:

Parameter Type Description

LADF Integer Control integer for input of airborne
pathway release factors for inhalation
and external exposure

LTDF Integer Control integer for input of waterborne
pathway release factors

.

LFDF Integer Control integer fo- input of terrestrial
pathway release factors

ADF(80) Real Airborne pathway release factors for
inhalation and external exposure by
radionuclide class,

"

TDF(80) Real Waterborne pathway release factors by
radionuclide class

FDF(80) Real Terrestrial pathway release factors by*

radionuclide class

A.13
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l
1

Read IC,D If end-of-file:
IEND = 27; Print !
error message; STOPj

_

I I 850Then Else

DF(IC) = D + DF(IC) Null

Do until IC > 80

Return

|
|

FIGURE A.2-4 DFREAD Logic Program

,

!

,

e

a

e
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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 FDF). Release factors are read for a pathway whenever the.

control integer for the pathway is greater than zero. The order of input is:

ADF (if LADF >0) - Airborne pathway; e
,

' TDF (if LTDF >0) - Waterborne pathway.

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 I in the master organ array IORG(5).

The argument list parameters have the following uses:

Parameter Type Description

NORG Integer Number of organs defined in File 10 master list
i

10RG(10) Integer Organ index values defined for File 10 organst

LORG(5) Integer * Input organ index values

| MORG(5) Integer Organ cross-index array for selected organs

JORG Integer Number of organs specified on input

IEND Integer Error flag set to 4 if a bad organ index is
found*

,

l -
!

If 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.

,

'
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If LADF = 2 or LTDF = 2 or LFDF = 2
Then F1sa

Read NCL (number of classes) Null

Read release factor for airborne external / inhalation exposure?

Null Call ZER0R(NCL,ADF), initialize ADF to zero
Call DFREAD(ADC) read ADF, release factors

,

.

If LFDF 50 . [
The Read release factors for terrestrial oaths? / Else

Null Call ZER0R(NCL FDF) initialize FDF to zero
Call DFREAD(FDF) read FDF, release factors

If LTDF s 0
Then Read release factors for waterborne oaths? / Else

Null Call ZER0R(NCL,TDF) initialize TDF to zero
Call DFREAD(TDF) read TDF, release factors

Return

FIGURE A.2-5 DFIN Logic Diagram

.

*
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FIGURE A.2-6 EDORG Logic Diagram

JORG = 0
Call ZER01(5,MORG)

Do while N=1,5 and IEND=0'

If LORG(N) 50

Null'

ID = 0
Do while M = 1, NORG (library organ list) i

If LORG(N) = IORG(M) Else

JORG = JORG+1 Null j

MORG(JORG) = M
ID = 1

If ID < l i
'

Then Else_ j

|IEND = 4i

Print " Organ ID", N, "Not Found" Nuli'

1

Return |

|

I

|

1

\-

|

| !
~

! ,

!
|

'
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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 ZER0R 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

150(100) Integer Control integer to indicate which master list
radionuclides are included in the release term

INV Integer Control integer for generation of the release
inventory

LAOF Integer Control integer for input of airborne pathway
release factors

LTOF Integer Control integer for input of waterborne
pathway release factbrs

LFDF Integer Control integer for input of terrestrial pathway
release factors

.

TITLE (8) Character Case title

Q(5,100) Real Release inventory array* -

A.18
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If any of the control integers LADF, LTDF 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 :

Oij " Ooi fijU

where

Q ) . activity of radionuclide i released for pathway j, curies$

Qgg . activity of radionuclide i in the basic inventory, curies
Dfgj . fraction of basic inventory of radionuclide i released to

j pathway j.
.

.

The release fractions are defined for each pathway and each radionuclide class
as follows:

Parameter Description

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

pathway

TDF[ICL(i)] Fraction of radionuclide i released to the watsrborne
I pathway

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

ICL(1) Radionuclide class index for radionuclide 1.
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
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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

If TONS 50

Null
TONS = 1.0

~

If LADF > 0 or LTDF > 0 or LFDF > 0

NullCall DFIN to read new release factors
'

If INV / 2

NullCall SQIN to read new basic inventory of NQ radionuclides

Call ZER0R(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 = 1 (index for master list radionuclides)

T Have 1 mast r ist radionuclide names been considered?

^ ( } (
U e e de T

number IQ, AQ(IQ)
,

i Q(1,NN)=Q(1,NN)+ SQ(IQ)*ADF(ICL(IQ))
Q(2,NN)=Q(2,NN)+SQ(IQ)*FDF(ICL(IQ))
Q ( 3 ,NN ) = Q (3 , N N ) +SQ (IQ )* TD F ( ICL (IQ ) )

STOP Print line for basic inventory radio-
nuclide IQ

I = I+1'

Do until NN > 0
Print basic inventory set" title; DSET

If INV > 3

Null
- Print basic inventory library title, LIBNAM

Return

A.21
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A.2.7 SQIN

This module controls reading of the basic radionuclide inventory from
cards (INV = 3) or File 15 (INV > 3). Common block TITLE is included in
SQIN. The argument list parameters have the following uses:

,

Parameter Type Description

INV Integer Control integer for input of the basic
.

radionuclide inventory -

NQ Integer 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) Integer 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
follows: *

Card Type Parameter Description

1 NQ Number of radionuclides in the basic inventory
DSET(5) Title for this basic inventory

2 NCLS Number of radionuclide classes to be considered
in this basic inventory

3 ICLS Index of current class
DFNAM(ICLS) Name of current class (Read NCLS of these

cards)
4 AQ(i) Name of current radionuclide

ICL(i) Class of current radionuclide '

SQ(i) Activity of current radionuclide (Read NQ of
these cards)

.
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When INV is greater than 3, input of the basic inventory is from the File 15
data library. This library contains NSETS basic inventory sets (see card
descriptions below). The value oflNV-3 gives the set to be used as the basic
inventory for this case. The first data card in the basic inventory data

- library is as follows:

Card Type Parameter Description

1 NSETS Number of Lasic inventory sets in this data.

library

LIBNAM Title of this data library

The radionuclide class cards (same as types 2 and 3 above) follow the first
card. These classes are defined for all data sets in this library. The

remaining cards are given for each inventory set as described for card input
data sets (INV - 3) given above for card types 1 and 4.

When input is from File 15, the file is rewound after being read because
subsequent cases may also access the file.

Three error messages are generated by SQIN. When the value of INV-3 is
not in the range of 1 to NSETS an error message is printed as follows:

" Inventory not found (NSETS) set in library. ISET - ISET).
When an end-of-file is encountered on the card input file the following
message is printed:

"End of file on input, IEND = 29"

When an end-of-file is encountered on File 15 the following message is printed:
'

"End of file on source, IEND = 30"

Execution is stopped when any of these errors is detected.

A logic diagram for subroutine SQIN is given in Figure A.2-8.

.

.
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FIGURE A.2-8 SQIN Logic Diagram

If INV > 3
TFen Else

(Input from File 15) (Input from cards)

[ p)j =Me sageERead NSETS, LIBNAM Read NCLS
if end-of-file / STOP Do while I = 1, NCLS -

,

ISET = INV-3 Read ICLS, DFNAM(ICLS)

Read NCLS Do while IQ = 1,NQ
Do while I = 1,NCLS

Read AQ(IQ),ICL(IQ),50(IQ)
Read ICLS, DFNAM(ICLS)

Do while IS = 1, NSETS If end-of-fil'e
IEND = 30

Read NQ,DSET Print-Message IEND = 29 Null
If end-of-file STOP Print Message
Do while IQ = 1,NQ

Read AQ(IQ),ICL(IQ) IEND = 30
SQ(IQ) Print Message
If end-of-fi, STOD

If NSETS < ISET

Print error message Null
" Inventory not found", STOP

If INV > 3

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 Identification / Dose Conversion Factors

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

.

Darameter Columns Format Description

NUC 1-5 IS Number of radionuclides for which
data will be supplied in this

library, 1< NUC <100.

NORG 6-10 15 Number of organs for w/hich data is

supplied in this lib ary, 1< NORG <10.

NT* 11-15 15 Number of dose times for which data
|

is supplied in thi library,1< NT <2.
NR* 16-20 15 Number of release modes to be

considered (i.es, acute, chronic),

||* 1< NT <3.

10RG(10) 21-23 1013 Organ index v31ues for each organ

24-26 that data will be provided for,

,
1< IORG(i) <23.

48-50
.

/

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

B.1,'
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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 card (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 8A10). If more than 8 organs are 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., 10RG(i) is the index for 0NAME(1). (See suggested organs

in Table B.1-1.)

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

P.arameter Columns Format Description

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

IDTIME(2) 6-10 IS Dose commitment time for 2nd period

for acute and chronic uptake, years
(integer value).

IDTIME(3) 11-15 IS Dose commitment time to be used for
acute and chronic releases (prolonged)
when the parameter LY - 3, years
(integer value)., ,

IDTIME(4) 16-20 15 Uptake period (plant life) for

prolonged releases, years (integer
value). .

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

Organ of Reference Index Value.

Total body 1*

Adrenals 9
*

'

Bone 6*

o Brain 13
*

Fat 7

GI Tract
Stomach 20

Small intestine 21
l

Upper large intestine 22

| Lower large intestine 23

Heart 18

| Kidneys 3*

Liver 4*

i Lungs 8*

Muscle 14

( Ovaries 11

Pancreas 17

Prostate 15

Skin 12

Spleen 5
,

Testes 10,

Thyroid 16*

These organs are included in the current version of the data library (see*

Appendix C listing).
. .

e

e
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The remainder of the library contains dose conversion factor data for

each radionuclide (NUC total radionuclides). The first card for each radio-
nuclide contains radionuclide identification symbols, an external dose conver-
sion 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 (i) 1-8 A8 Radionuclide symbol for radionculide
i, i.e, KA85. The spelling of this

symbol must oe used when supplying
input radionuclide identification

symbols.
- 9-14 6X Blank

EXDF(1,1) 15-22 E8.1 External dose conversion factor for
gamma dose at 5 cm tissue depth, rem

3per (C1.sec/m ),
EXDF(3,1) 23-30 E8.1 External dose conversion factor for

gamma dose at 1 cm tissue depth, rem
3per (Ci.sec/m ),

EXDF(2,1) 31-38 E8.1 External dose conversion factor for
gamma dose to surface tissue, rem per

3(C1.sec/m ),

LO 39040 12 Control parameter for input of
,

inhalation dose factors:
LO<0 for no inhalation factor input

1< LO<10 for input of inhalation dose

conversion factors for LO organs, one
card per agran., ,

~

ALLDOS uses only the 5 cm external dose conversion factor, EX0F(1,1). 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:

|

|

B.4
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Parameter Columns Format Description

MO 1-2 12 Organ index for which the data on
this card are to be assigned. M0
must correspond to a value in the,

array IORG.
- 3-6 4X Blank

h ODF(1,j,1) 7-14 E8.1 Inhalation dose conversion factor for
organ j and radionuclide i for the
first exposure type.

ODF(2,j,1) 15-22 E8.1 Inhalation dose conversion factor for
the second exposure type.

ODF(3,j,i) 23-30 E8.1 Inhalation dose conversion factor for
the third exposure type.

ODF(4,j,1) 31-38 E8.1 Inhalation dose conversion factor for
the fourth exposure type.

00F(5,j,1) 39 46 E8.1 Inhalation' dose conversion factor for
the fifth exposure type.

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

are based on an inhalation ventilation rate of 3.5 x 10-4 3m per see while

TABLE B.1-2 Inhalation Exposure Types

Exposure Dose
Type Uptake Commitment

Index Period Period *

1 Acute 1 year

2, 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.

i

B.5
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the other factors are based on a rate of 2.3 x 10-4 m /sec. The inhala-3

3tion dose conversion factors have units of rem per (Ci.sec/m ) 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 h

to be studied. The preparation of the dat library is discussed in Section E.2.1.
The first card of the library gives the numbe: of radionuclides (NISO) for
which data will be supplied plus a descriptive title which is printed immedi- -

ately. The format of this' card is 15, 7A10.

The data library contains sixteen sets of data as described in Table B.2-1.
The

first card of each set contains a control parameter (NI) and a descript.ive
title. The format is 15,7A10. 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 Conmitment Period *,

; 1 Maximum individual Air Acute Period 1.

i 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
7 Population Water Acute Period 1,

i 8 Population Water Acute Period 2 .

d 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

i 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,*
i

j B.6
!
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Parameter Columns Format Description

RIN(i) 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 IX Blank

DF(j) 9-18 SE10.2 Dose conversion factors for five
19-28 organs for this radionuclide and data

set. The organs must be the same|as.
,,

49-58 those specified on input cards for , - -

all runs thjs 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. If a miss-match occurs (i.e., if the 1-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 have units of
rem per Ci/ year released for each organ. If the chronic release perio'd is N

,,

years then the total release is N curies. This is in contrast to the external
.{,

,

and inhalation dose factors which are based on a total relea'se of I curie over'
.

the uptake period.
.

- 8.3 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 ' '-

'
-

| /

! 8.7
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library is only read when the input inventory specification control parameter I

(INV) is greater than 3.

The organization of the library is:
. title card

. radionuclide class definition -

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 I3, 7X, 7A10.
The number of sets must be greater than zero. The radionuclid class identifi-
cation cards are as follows:

Parameter Columns Fo rmat Description

Card 1

NCLS 1-3 13 Number of. classes to be defined,

l<NCLS<80.

Cards 2 +

ICLS 1-3 13 Class number being defined by this
card. l<ICLS<80.

4-10 7X Blank-

0FNAM(ICLS) 11-20 A10 Descriptive title for this

radionuclide class.

The radionuclide classes 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 0 on input pre-
paration), the user must coordinate definition and use of the radionuclide
classes.

The inventory sets ar,e composed of a title card and one card for each
,

radionuclide as follows: -

d

:

.

9 i
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;

Parameter Columns Format Description

Card 1

NQ 1-3 13 Number of radionuclide cards to
follow..

4-10 7X Blank-

DSET(5) 11-60 5A10 Title for this inventory set.

8 Cards 2+ (N0 total)
AQ(i) 1-8 A8 Radionuclide identification

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

ICL(1) 9-10 12 Index of the radionuclide class
assigned to this radionuclide. ICL

should correspond to one of the
1

values submitted for ICLS in the ;

class definition cards above.i

SQ(i) 11-20 E10.1 Actisity of this radionuclide in the

current inventory set, curies.

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

(NSETS).
.

i

.

e

, -

1

I l
|

|

1

I
|
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APPENDIX C

PROGRAMANDDdTALIBRARYLISTINGS

This appendix presents listings of the computer program ALLDOS and two
* data libraries 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.

|

.

. .
e
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!

"CDUL! ALL305

| c *AIN *toctAM, ALL:05

| :
czumanaxxxumnammamanaxmmaammuumansumammuumammanazannunmaannammmmmmaxmunni

! C
C TMts "03utt CONft0L5 t!A3tNG 0F CAfA LI9tattE5, INPuf O' CASE
C OATA, CAL 0ubAf t0N OP tE5utt$ ANO RE80tftNG Op =E5uLf5
C 7"t0VGM OALL TO AP*t0PetATE SU990uftNES,
C ,

Cammaxmmmmmmmmmmmunnammasaxammmmmmmmmmmmmmmmusumumammmmmusummmmmmmmmmmann
C
C

INCLUDE ALLDOS.!COM, LIST
C

.

C0""0N // TC, SC(153), *005CC5,2,100), QMAxCC5,2,100)
C a

Ot"tN510N tot (13),tEC(100),Ev0P(1,110),00r(9,10,110), ONA"t(13),
| fi fL!(1), MotG( 12 ),"( 5,13 0 ),150( 10 0 ), t t 3A 0( 5, N,110 ), t t GL3( 5,4,12 0 )
'

.

.,3PaxC5,2,130),fMax(5,2),P005E(5,2,100),fp001E(5,2),P5ue(2)

.,3F5u9(2),PINMC5,2),3MINM(5,2), PAP 0(1,2),3*AP0(5,2),PL*0(5,2), .

. OML'3(5,2),Ftt3(5,2,100),PtE3(1,100)
C *

OMatACTEt CNAMgugs, gAgfag, xxaq, tECul, 7tTL!"to
:

!!N3 s 0
C

: itt Ou* TENT CAf8..
CALL ADATE (Datt, it)

t :
( ; tras Sata Ltssaty..

CsLL CEttt9 (NUC, NotG, totG, tEC, fx:*, 00s, Oma"E, IEND, OAlf),

! C
C Statt 08 CASC..

L l' (IENQ .GT. 0) GO 73 19
0
: stA0 mATA roe CuttENT CASE =

CALL CASEtN (?fUC , 9EC , NC#0 , 10%G, fifLE, JCtG, MotG, Q, 150)

C

C (* 8003 #AfMmAY S E'.EC TE D..
tr (IpafM .0f. 3) THEN

| 04LL POOLt* (NUC, 'EC, 0, 4tGA3, t!GL3, Lt, J0tG)
(Not*

0
0
: Nttit Sgace? Ots:ttttNC IN*uf 801 CutttNT CASE..

C ALL *EP0tf (1, O Alf, Lt. L8CT, L807, tw, T!?LE, 4045,
MC1G, Q, 153, Nuc, tE*, OMAME, 8", 'P 8'L0w, x0", es;3,

7800SE,"PSUS, SM5US,
. ,

'L0w, INV, 3"AX, fMAI, P30$E, 8tNM,.

3FINM, 84P3, OHAP3, PL83, OML'O, (*ATM).

! C

| C
'

C OALCULATE 005E '4CT095 Fo* CuttENT INVENf09Y.=
CALL INv08 (Nuc, 0, two8, 008, "OtG, J0tG, ISO, Lt, LY, Pt10,8t(3)

,

%.
O CAL *uLATE 005E5 809 *upt!NT *! LEASE INVENfotY...

2 CALL 00$ECA(JO9G,?0'0,8",aew,pFLow,iOw,ex0m,PL0w,rtIS, rte 3,
,

.t!GAO,t!GL3,P305E,T7005E,34AE,T"AX,75US,$MSUS,8tNM,3M!NM,8APO,
! .3*a*S.PL*3,S*LP3,9UC)

-,

C

w* tit 005E *E80%f5.'04 CuttENT Cast..
CALL temott (2, Oatt, Lt, (807, L898, L", TI TLE, J040,i *

] "St , C, 15 3, NUC , t EO , ON A"!, 8", P'", 8'LCw, 4 0 " , * * 0 "-, *.

FLON, INv, 0"Ax, 7"Ax, 8905E, fp0051, 85t9, 3"Su?, 8 t NN,',

.

3Mt9M, sarg, 3=&s3, p' r3, 3=LPD, IPATM).

C

| C **futN To Stati a:e NExT CASE.='

11 GO T3 1 *
! C
!

C ENS 08 tun
! 91 STC*

EN3

FIGURE C.0-1. Program Listing
|
|

.
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MODULE CASE!N

SuetouTINE CASEIN (NUC,9EC,No#G,lotG, TITLE,00tG,MotG,0,150)
C
Canzumannuzmumasunamanuzzzmauxxxxassammanssammunxxxammusumuxxxxxuxxxxxmu
C
C CASEIN CONTROLS INPUT OF NUCLICE INVENTORY AND CALCULATION
C DESCt!PTION FOR TME NEXT CASE.
C
Casamanuxxxaxumazzannuzazusammazzmuunuszuzmaxxxxzzzmuzzzanssmussauxxxums,

C
C ARGUMENT LIST PARAMETER DESCt!Pfl0N$

- -- --------- --- -
C---- - --
C PARAMETER TYPE DE5CatPTION
C

~
C
C NUC INTEGEt 40. CF RAct0NUCLICES IN MASTER LIST (*ILE 10)

~-
C tEC(100) CMARACTEt WA010NUCL10E NAME FROM -ASTER LIST
C NotG INTEGER No. OF OtGANS OEFINED IN FILE 10 MASTEt LIST
C 10tG(10) INTEGER ORGAN |NCEX VALUES FOR FILE 10 ORGAN $
C TITLE (8) CMatACTER~ DESCRIPTIVE TITLE F04 THl5 CASE
C .0*G INTEGER N0. OF CtGANS SELECTED FOR THIS CASE
C M0tG(10) INTEGER ORGAN CROS$-INDEX VALUES F04 SELECTED ORGANS
C QC5,100) REAL ACitvlTY (Cut!ES) 0F EACM 4Act0NUC([0E RE-
C LEASES 804 EACH PATWWAY
C ISO (100) INTEGER CONTROL INTEGER 70 INo{CATE %MICM *A$?tt RAO-
C 10NUCL10E5 ARE INCLUOED IN TME RELEASE TEtM
C

- * ~ ~ ~ ~ ~ ~ ~C------ ~ ~ ~ - - - - - - - - - - ------

C
C

INCLUCE ALLCOS.!COM, LIST
C

CO--ON // TC, 50(350), P005C(5,2,100), OMAKCC5,2,100)
C

OI-*N510N *ECC100), 10tG(10), M04G(10), LCtGC5), Q(5,100), OT(5),
.I50(100), TITLE (3)

C
CHARACTE4 TITL'810, AREC28, #EC"!

C
NAMEll57 / INPUT / LR, NEEL, LPOP, LFC?, LM, LotG, NtN, LY,

INV, LAOF, LTOF, L80F, TC, PM, XQM,.

FPw, exCM, Flow, P* LOW, IPATM.

C
C INITIALIZE Ettet ' LAG--

I!N0:0
C
C #EAD CASE TITLE (CARD TY8E 1)--

eEAD (5,100,ENO 98) TITLE
100 80tMAT (tato)

C

C #EAD NAMELIST INPUT--
4EAD (5, INPUT)

C

C E0tf INPUT DATA--
CALL E00tG (No4G, 104G, LQtG, M0tG, gotG, IENO)

C

IF (IEND .GT. 3) GO TO 99
C THEN Ett04 MA$ REEN FOUNO.
C

IF (INV .LE. 0) GO TO 21
C TMEN No ACTION IS TAKEN, USE PREVIOUS INVENT 0tY.
C

CALL ZEtol (100, 150)
C . .

IF (INV .NE. 1) GO TO 22.

C ELSE READ RELEASE ACTivlTY Ft0M CAto TYPE 2--
C

00 20 IN s 1, NtN
#EAD (5,200,EN0s97) At!C, (QT(C), cal,NREL)

200 FCRMAT (A3, 2x, SElo.1)
C*

NN s 0
I : 1

7 IF (I .NE. NUC+1) GO TO 9

FIGURE C.0-1. Program Listing

C.3
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C

t M00utt CASEIN

C
C ERROR CONDITION = RA010NUCLIOE NOT FOUNO -,

IENO a 6
PRINT 401, 14, AREC, IENO

401 FORMAT (IM1, ' INPUT RADIONUCkt0E ', t%, A8, ' CANNOT *
'SE FOUNO IN THE MAS TER LIST, $ tope / ' IEND s ', 12).

STOP
C

.
C TEST INFUT NAME AGAINST MASTER LIST NUCLIOES-

9 IP (REC (!) .EQ, AREC) GO 70 11
! aI +1
GO 70 7

C

C NUCLICE FOUNO, SET FLAG AND ACTIVITIES '

!! NN s I
e!$CCNN) a 1 1

C
00 12 J s 1, NREL
QCJ,NN) a QT(J)

12 CONTINUE
20 CONTINUE

C
GO 70 21

C

C CENERATE NEW t! LEASE ACT!v! TIES-
2 2 C ALL $008CE(NUC, REC,150, tNV,LA07,LTOF,LF0F, TITLE,0, tENO)

C

21 CONTINUE
C
C $ET LT TO DEP AULT VALUE !* VALUE NOT $Up*LI!Q IN NAMELIST,
C USEC FCR Pt!NTING t!*0RTS

!* (LY .NE. 3) LY 2
C

#ETURN
C
C ERRot CONDITIONS
C

97 IEN0:5
GO TO 99

C

9R IEN0:5
99 PRINT 300,IENO

300 FC'MATCIMt,'END OF FILE ON INPUT IENO s',14)
STOP

C

ENO

FIGURE C.0-1. Program Listing
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MODULE OFIN

SU8 ROUTINE OFIN (LADF, LTOF, LFDF, ADF, TOF, F0F)
C
Cuxxxx=xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
C
C DrtN RCADS UP TO THREE SETS OF DF VALUES AS REQUESTED-

C
Cuxxxxxxxx=uxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
C
C ARGUMENT LIST PARAMETER DESCRIPfl0NS
C-----------------------------------------------------------------------
C PARAMETER TYPE DESCRIPfl0N

;

C-----------------------------------------------------------------------
C
C. LADF INTEGER CONTROL INTEGER FOR INPUT OF AIR 80RNE PATH-
C WAY RELEASE FACTORS / INHALATION, EXT. EXPOSURE
C LTOF INTEGER CONTROL INTEGER FOR INPUT OF LIQUID EFFLUENT
C TERRESTRIAL PATHWAY RELEASE FACTOR
C LFDF INTEGER CONTROL INTEGER FOR INPUT OF AIR 80RNE EFFLUENT
C TERRESTRIAL PATHWAY RELEASE FACTORS
C ADF(80) REAL AIRBORNE PATHWAY RELEASE FACTORS FOR INHAL-

ATION & EXTERNAL EXPOSURE BY RADIONOCLIOEC
.

REAL WATERBORNE TERRESTRIAL PATHWAY RELEASEC TDF(80)
C FACTORS SY RADIONUCLiDE CLASS
C F0F(80) REAL AIR 80RNE TERRESTRIAL PATHWAY RELEASE FACTOR
C BY RADIONUCLIOE CLASS
C
C-----------------------------------------------------------------------
C

DINENSION AOF(80), TDF(80), FDF(RO)
C
C IF ANY RELEASE CONTROL INTEGER IS 2;, READ CLASSES, CARD TYPE 3

IF (LADF .EQ. 2 .OR. LTDF .EQ. 2 .OR. LFDF .EQ. 2) READ (5,100) NCL
IF(LADF.LE.0) GO TO 3

C
C READ AIR 8ORNE PATHWAY / EXTERNAL AND INHALATION VALUES--

,

CALL ZEROR (NCL, ADF)'

CALL DFREAD (ADF)
C
C READ OF VALUES FOR AIRBORNE / TERRESTRIAL--

3 IF (LFDF .LE. 0) GO TO 2
CALL ZEROR (NCL, F0F)
CALL OF RE AD (FDF )

e

C READ OF VALUES FOR LIQUID / TERRESTRIAL-.
2 IF (LTDF .LE. 0) GO TO 4

'

CALL ZEROR (NCL, TOF)
CALL DFREAD (TDF)

4 RETURN
C

100 FORMAT (12)
C

END
.

.

|

| FIGURE C.0-1. Program Listing
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MCDULE 0#4EA0

$US40UftNE OFREAD (DF)
C
C"888"8""'usussexxasamanauxxxuasmanammaxssantummassunazzannusmazmassimum
C

C QPREAD READS A SET OF OF VALUES INTO A 0F AARAY UNTIL $$ ($ READ
C IN COLUMNS 1 AND 2
C
i;masummusummammaussasuuzzamannsmusmussmazzmusmazzuzusazzazzanzzmanzunnus

,

:
4 AAGUMENT LI$f P&4 AMTER DESCRIPTIONS
c' . .

f. FAAAMETER TYPE DESCRIPf!ON
(>. . . - . - .

C
,

C OF(80) REAL RELEASE PACT 04 FCR EACM RA0f04UCLt0E CLASS
C -*

C... - . ..

C
C

OtMEN$!ON OF(80)
C

C READ to VALUES (CARD TYPE 4), TMEN 4ETURN -
! #EAD (5,100,ENOs99) IC, O

IF (IC .GT. 40) GO TO 3
C

C 1ET 70 CCARESPON0!NG VALUE IN OF A40AY
OF(IC) : OF(IC) + 0

C

GO 70 1
,

C ERROR CON 0tTICN
99 IEN0:27

ptlNT 200, IEND
STCP

*

3 4ETURN
C
C 80tmAt STATEMENTS
C

100 FCeMAf (12, E8.1)
203 PORMAf(1MI,'END OF FILE ON OF INFUT IN 08tEAD, IENO s',1))

C

ENO

FIGURE C.0-1. Program Listing

. .

t

9

|

C.6 l

1
i

.

8 .

!

~ ? - --- c . nc- . . . . -.-r,, ,r, ~~ , - , . - . - _ _ . . . . - - _ b=rermm "~:Tvr, __2m * __~ m; . ~ ~ ~ . ~ -
_

~ ~ ~ - -



_ _ _ _ , _ __ _ . a.. - _ - --w _ - ~ - - - wa;

e

MODULE 00SECA

SU8 ROUTINE DOSECA(V0ta,MotG,P", PPM,P'LCw,x0M,Fx0M,FLCw,FRio,FREO,
.t! GAD,41GLO,P00$E,TP00SE,0 MAX,TMAx,PSUS,0MSUS,P!NM,0MINM,PAPO,
.0MA70,PLF0,0MLF0,NUC)

C
Camusunnamannssazzazzazzammazzmusmannasummazuzzazzuxxxanannuzusazzazuman
C
C OC5ECA CONTROLS DOSE CALCULAftCNS

-
C
Cummassassausammaussmusmusmussazzmanusmusmansumanazzmuzzuzummmmmazzanuum
C
C ARGUMENT LIST PatAMETER DESCalPTIONS
C- - - - - - - - - - - - ---- --

C PARAMETER TYPE DESCtlPTION
- C------------- -- ------ ------- -

C

e C s0RG INTEGER No. OF ORGAN 5 DEPINED IN PILE 10 MAST!t LIST
C MotG INTEGER CEGAN CROS$-{NCEx VALVES e02 SELECTED ORGANS
C PM EEAL POPULAT!vM OtSPERSION FACTOR / AttS0tNE PATM
C Fou agAL POPULATION DISPERSION FAC704/TERRESTetAL PATM
C PFLow REAL POPULATION DILUTION PACTOR / WATEt90tNE PATM
C XCM REAL MAX. INDIVIOUAL Att CONC. / AltS0tNE PATM
C FIOM EEAL Max. INotVIOUAL Att CONC. / TERRE 574fAL PATH
C Flow TEAL MAX. IN0lvt00AL DILUTION FACTot / WATEt90tNE
C *tto #EAL INMALATION 005E CONVEtSION PACT 045
C 8tED REAL EXT!tNAL DOSE CONVERSION PACTCt5
C t! GAD REAL TEttESTttAL PATMwAY 005E CONVEtSION FACTOR
C EIGL3 #EAL WATER 60tNE PATMwAf 005E CONVEtSICM PACTot
C P005E 4EAL FRACTIONAL CONTRIBUTION 70 Po*ULAfl0N 00$E
C 78005E REAL TOTAL POPULAff0N OC5E5
C OMAX REAL *tACTIONAL CONTttO. TO MAX. INotv10UAL 005E
C TMAX REAL TOTAL MAXtMUM INotV10UAL DOSES
C PSUS REAL TOTAL POPULATION EXTERNAL 005ES
C OMSU9 REAL TOTAL max! mum INotv10 VAL EXTEtNAL DOSE
C plNM REAL TOTAL POPULATION INMALATION 005E
C Dm!NM REAL TOTAL "A2 INotvlouAL INwALATION 005E
C PAFD REAL TOTAL POPULAT!CN TEttESTt!AL PATHwaf 005E
C OMAFD REAL TOTAL aAx. INotvlouAL TERPE57t | AL PATM DOSE
C PLe0 eEAL TOTAL POPULATION WATERE0tNE PATHwaf DOSE
C CMLFO TEAL TOTAL MAX. IN0tVf00AL WATEt$0tNE PATM 005E
C NUC INTEGEt 40. C8 RAQl0NUCLICES IN MASTER LIST (FILE 10)
C
C---------- - - - - ---------- - -.- - ---

C

C

COMMON // TC, $Q()$Q), P005C($,2,100), OMAYC(5,2,130)

OtMENSION =0tG(10), F410(5,2,100), FREO(3,100), tlGA0(5,4,100),
. R I GLO( 5,6, t D O ), 800$E(5,2,100), TP005E(5,2), OMAx(5,2,100),

TMAx(5,2),P5ue(2), DM5UE(2), P I NMC 5,2 ),0MI NM( 5,2 ), P AF0( $ ,2 ),.

OMAF0(5,2), PLPQ(5,2), DMLF0(5,2).

C -

CALL ZEROR(10,TMax)
CALL Z!'Ot(10 TP005E)
CALL ZEtat(10,PINM)
CALL ZEt00(10,PAFO)
CALL 2Etot(10,PLPD)
CALL ZEtot(10,0MINM)
CALL ZE404(10,0MAFO)
CALL ZEtot(10,0MLFD)
CALL ZEtot(2,75US)

( CALL ZEt04(2,0M5US)
'

C
l C A00 DOSES Fot EACM NuCLt0E--
! C,

C
C 809 EACM EA310NUCLl0E IN THE MASTER LIST--

00 to NN 1, NUC
C
C F04 EACM DOSE CO*MITMENT PEtt00--

!
o 00 10 IT : 1, 2

C

l PL s 1.
IF (IT .EC. 2) PL TC

FIGURE C.0-1. Program Listing
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M00ULE 005ECA

C
C CALCULATE EXTERNAL DOSES ST NUCLICE==

AP s FRED (1,NN) a pg S p(
AM s PRED(1,NN) 8 XQM 8 PL

C
C -IT- 15 TME INDEX FCR LIQUl0 #ELEASE Maximum IN0lvl00AL 005E5.
C -ITP. 15 TME INDEX FOR LIQUID 4ELEASE POPULATION DOSES.
C .

ITP a IT + 2
C
C CALCULATE TOTAL EXTEaNAL DOSE-=

P5US(IT) s P5us(IT) + AP
OM5US(IT) a OMSUS(if) + AM

C *

C FOR EACN SELECTED ORGAN--
00 5 Jost,JonC .

C
C CALCULATE P0outafl0N no$gs..

so s ee!O(J0,gt,NN) a pu a et
CP e elGA0(JO,tTP,NN) 8 FDN
CP s EIGLO(JO,lTP,NN) 8 PrL0w

C
POOSECJO,IT,NN) s AP + 1P + CP + OP
TP005E(J0,tT) sTP005E(JO,tt) + P00$E(JC,17,NN)

C
C CALCULATE TOTALS 87 PATMwAT--

PINM(JO,17) s PINM(JO,[T) + $P
OAF 0(Jo,lf) : PAF0(JO,87) + CP
PL*0(J0,IT) : PL'0(40,IT) + OP

C
C CALCULATE MaxtMUM IN0!v100AL DOSES--
C

9M ret 0(JO,tt,NN) 8 XQM 8 PL
atSA0(JO,17,NN)CM s 8 FxCM

OM etGLO(VO,tt,NN) 8 Flow
C

CMAX (JO,IT,NN) : AM + eM + CM + CM
C
C CALCULATE TOTALS Of PATMwAT--

OMINM(JO,lt) : DMINM(J0,IT) + 9M
OMAF0(40,lT) 0=AF0(JO, t t) + CM
OMLF0(40,tT) s DMLF0(JO,tT) + OM

C

fuax(JO,17) : TMAX(JO,lT) DMAxCJO,tT,NN)+
C

5 CONTINUE
10 CONTINUE
20 CONTINUE

C

C CALCULATE FtACTIONAL 005E CONT!ausfl0NS--
C '

C FOR EACH SELECTED CRGAN--
00 30 IM 1,JotG

C
C FOR EACM COMMITMENT PERICD--

00 28 IT s 1,2
C
C Max! MUM INolV!OUAL CONTRt9UTt0NS--
C
C TEST FOR ZE90 TOTAL 005Es IF ZEto, SCIP--

IF (TMAx(IM,lT) .LE. 0.) GO 70 24
C

FAC al./TMAP(IM,17)
C .

C 80R EACM RADIONUCL10E IN MASTER LIST--
00 27 NN : 1, NUC

C= ARC (t*,IT,NN) DMAx(IM,IT,NN):

0=Ax(IM,tT,NN) Duax(IM,17,NN) 8 FACs
22 CONTINUE

C *

C 80PULAft0N CONTRIBUTIONS--
C

C TEST FOR ZEt0 TOTAL 00$Es IF ZEac, SKIP--

FIGURE C.0-1. Program t.isting
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n. sa

MODULE 00$ECA

24 IP (TP00$ECIM,17) .LE. 0.) GO 70 21
C

PAC s 1. / TP00SECIM,17)
C*

C POR EACM RADICNUCLICE IN MASTER LIST-
00 26 NN a 1, NUC

C
PDOSC(IM,IT,NN) e PDOSECIM,17,NN),

#00$ECIM,17,NN) a PCCSECIM,17,NN) 8 PAC
C

26 CONTINUE
28 CONTINUE

*
30 CONTINut

RETURN
END

,

FIGURE C.0-1. Program Listing
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MODULE E00tG

Suet 0UTINE E004G (NotG, totG, LotG, MotG, JORG, IEN0)
C
Casumuzamunnummunusunzzazumannuaxxxxxxasumasazzazzazzmusuzuzumuxuzuzmann
C
C E00tG EDITS INPUT otGAN IDENTIFIERS AGAINST LIStat' CtGAN
C 10ENTIFitt5. A CROSS INDEX AmeAY (MotG) 15 ESTA8LISMED TO
C INDICATE THE LOCAfl0N OF CtGAN DATA IN LI54Atf ARRAYS.
C .

Casumammasammusmussmannussuussummanussassmanauxxuzumanummuzzamanssumanum
C
C ARGUMENT LIST PAR AMETER DESCetPTIONS
C---------- = = - - -----------~~- -

C PARAMETER TYPE DESCatPTION
C

C
*C NotG INTEGER No. OF ORGANS DEFINED IN FILE 10 MASTER LIST

C 10tG(10) INTEGER ORGAN INDEX VALUES DEFINED FOR FILE 10 CRGANS
C L0tG(5) INTEGER INPUT ORGAN INDEX VALUES
C MotGC5) (NTEGER ORGAN CtOS$-INDEX AttAY FOR SELECTED CtGAN$
C JORG INTEGEM No. OF OtGANS $PECIFIED CN INPUT
C IENO INTEGER EttCR FLAG SET eMEN OAD CRGAN INDEX FOUNO
C
C----------~~- - - - - - - - - - - -- - - - -

C

C
O! MEN 110N lotGC13), LORG(5), MotG(5)

C

C [N47tALt!E pat &EMTEt$--
Jot G sA
CALL ZEtol(5,*0tG)

C

00 1N 1,5
C

C IF Ett04 FLAG t$ SET, RETURN TO CALLING PROGRAM
IF(!!NO.NE.0) GO TO 4

C

C !* THIS ORGAN IS NOT CON $10E9ED, GO'TO 90TTOM 0F LOOP
IF(LORGCN).LE.0) GO TO 1

C
10 0

C
C ESTA8LISM ORGAN CROSS-INDEX--

30 2 *st,NORG
IF(LotG(N).NE.!ORG(M)) GO 70 $
JORGsJORG*t
"OtG(JORG):M
10:1

5 CONTINUE
2 CONTINUE

C

C OETERMINE IF THERE ($ AN Ettot--
IF (10 .LT. 1) GO 70 3

C

GO 70 1
C
C Ettet CON 0! TION--

3 IEN0:4
,

PetNT 130, N
C

1 CONTIN'JE
4 CONTINUE

C

100 Fot4A T(10X, ' ctg AN 'ID ', I 5, ' NOT FOUND ')
C .

4ETutN
ENO

FIGURE C.0-1. Program Listing -
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MCOULE 700Lt3

Sutt0VTINE POOLIS (NUC, 1EC, Q, ttGAO, t!GLO, L', J0tG)

fxxxxxxxxxxxxxxxxxxxxxxxxynxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx=xxxxxxxxxxxx *

C

C '00 LIM R1405 DAT4 set 8000 #ATHWAY 001ES AND Mutt! PLIES SY CI.
C
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

h
*

atGU ENT LIST PatAMETE4 OESCtfPTICNSC...................."....... ..........................................

C assaMETEt TYPE DESCttpTICN
C.------------------~~--------------------------------------------------
C

* C NUC INTEGEt No. Of taOIONUCLlot IN MASTE' LIST
C tEC(133) CHAtACTER RA010NUCLt0E NaME *t0M TwE MASTEt LIST

4 C C(5,130) TEAL RELEASE INv!NT0tY Att&Y
C tt3AD TEAL TgetESTilAL P4TMwAY OCSE CONVERSION FACTOR
C tt3L3 agat WATERSORNE PATMwAY 00$E CONVEtSION FACT 04
C Lt INTEGEt CONTROL INTE$tt F01 ACUTE /CMRONIC RELEASE
C jct 3 INTEGEt NO. 08 ORGANS SPECtetE3 ON INSUT
C
C..............................................................=_ ..

Ot.sNSION tECC130), Q(5,100), TITLE (7), 1"(5), 4 t NC 1301
3IMEN$t0N '!S20(5,4,133), ttCL3(5,4,110)
Ot eN510N 19t(100), OFAA(5,4,130), orca (5,4,103), D'ALC5,4,139),

3*CL( 5,4, t i 3 ),

;=ata TER YtTLE"13, etx7, etNx7,tECS9

3aTA (8857 /1/
C

.| CALL 2Etot (2000, 4t0AO)
CALL CE*01 (2233, t!GL3)

1 C

!* (trtST .37 1) C0 TO 150
tr1ST : 17857 + t

C

C t!43 OATA 8904 *tLE 12. P000 00$f CONVERSION 8aCTot$.-
tE&O (12,130,1Nos99) NISO, TITLE
NINs3
sitNT 200, N850, ?!!LE

C

C ;00s qN SATA SgTS..
00 S1 ISET st 15tE40 (12,116,ENos99) Nt, TITLE

t' (NI .LE. 0) 30 70 Ito
NIN : NtN + 1
t' (ISET .!O. 1) 30 70 10
t* (ISET .LE. 4) 10 TO 20
IF (ISET .LE. 1) 30 TO 30
l' (!$ET .LE. 12) 10 TO 40
l' (ISET .Lt. 15) 30 TO 50 .

C

C

C FI*ST SET. 1EA3 3ATA AND EST4*LISM NUCLt0E INOEx attaY [Nt..
C

C LOO 8 ON MUCLt355..
13 30 15 NN : 1, 9150

C
*Eto (12,300,!Nos99) ttN(NN), or
int (NN) : 113

C *

. C *tNo ttN IN =a5*Et Att4Y tEC..
00 11 IS : 1, NUC

150 s IS
!* (t!C(IS) *0. 9tN(NN) ) 03 70 12.

11 CONTINUE
C

* *t!NT 400, 99, t!N(NN), ISET
G3 70 15

C

12 l '.4 ( N*t ) : 150

FIGURE C.0-1. Program Listing
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"00VLE 700L13

0
0 587 9&TA tot 080AN--

30 13 to a 1, 4
0*AACIO,1,tS0) 0*(10)

13 00NTINut

15 CONTINUE
G3 To 53 *

C

0 SET DATA F09 SET 5 2 - 4, ACUTE Att PATM--
20 00 25 NN : 1, "at:0

153 s IN4(NN)
TEA 3 (12,330,EN3:99) tt, (OPAA([,N[N,j50), 131,4) .

!* (11 .NE. t!N(NN)) 00 70 91
25 CONTINut

#!* (NIN .EO. 4) NtN : 1
00 73 53

0
C SET OATA POR SETS 5-4 , ACUT! Lt0V!3 PATM--

33 10 35 NN s 1, NISO
150 s int (NN) *

1EAD (12,300,EN3 99) ti, COFAL(1,NIN,153), 131,4)
!* Cat .:!. t!NCNN)) G3 T3 91*

35 00NTINut
l' (SIN . 5 0. '+ ) M I's 3
03 T3 50

0
* SET SATA 80t SET 5 7-12, CM4CNt Att 8ATM--

'1 00 45 NN : 1, NIS3.

ISO IN#CNN)
TEA 3 (12.333,ENQs99) of, ( *:A(g,wtN,tS0), Ist,4)
!* (t! .NE. ttN(NN)) 00 TO 13

45 00NTI'uE
l' (NIN .50 4 ) N t *t a 1
GO TO $3

C

0 SET CATA 839 SETS 13-16, Cwe0Nic LICuto 84TM--
50 00 55 N*t i 1 NISO

153 : int (NN)
TEA 0-(12,100,1N3:11) ti, (3*C.(!, NIM,tS0), 1 : 1, '4 )
!* (11 .NE. 8tN(NN)) GO T3 it

55 0097tNLE
!* (NIN .EO. 4) NIN : 1

0

53 CONT! Nut
0
0 E''O OF ListAtf input--
0
0 SET DATA 809 CutRENT t! LEASE TYPE--

190 18 (Lt .GT. 1) 00 T3 70
*
. .

C acute RELEASE--
30 4 5 NN : 1, Nuc

10 13 != 3 1, uo45
30 51 <s 1, 4

0
ttGA3Ct=,<,NN) : 0*AACIN,<,NN) 2 C(2,NN)
St3L3(t*,<,NN) s 0*AL(!*,<,NN) 8 0( 3, *iN )

C
%t C3NTINUE
4! CONTINu!
55 CONTINu! ,

10 TO 30
C '

O CM*0NIC 'ELEASE--
71 00 75 NN : 1, Nut

00 71 tw 1, JORG

-
30 71 << a 1, 4

. , ,

tisAo(t",<<,NN) . o*:A(! ,<<,NN) = O(2 NN) !
4tcL3(i ,<<,NN) . 180t(! ,<< NN) = 0(3.iN)

0 .

71 CONTINUE I

FIGURE C.0-1. Program Listing
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"QCULE F00LIS

75 CONftNut
75 COMitNUE
10 REfut'4

C
C PetNT Ettot MESSAGE 801 OATA CUT OF Ct0ER-- .

t

18 Pt!NT $43, 15ET, NN, 9t, ttN(NN)

I STOP
O*

C END OF FILE *ESSAGE==
19 P' INT 600, ISET, NN, tlN(NN)

5708
C

. C 80t=Af STATEMENTS--
C

103 F0tMAf(!$,7A13)
# * 239 80tMAf(1HO,'8000 FACTOR Lt$tatY - 8,7413)

500 80tmATCA7,1X.5E13.2) .

413 80twaf(' 8000 (199A*T NUC' 10E' ,13,2 4,4 7,' W A5 Nof PouNO. SET',83)
500 809"Af(' F000,0ATA QUT 08 040Et IN SET',13,' NUCLt0E',13,2x.A7,

.' 00E5 Ptof "ATCM ',AF)
500 70*=af(' ENO CF *tLE ON F000 LI9tAtf #EAD. SET',14,' NUC'10E',th,

.24,A7)
*NO

.

FIGURE C.0-1. Program Listing
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N00ULE FRCRPT

$URROUTINE FtCRPT (Nuc, 150, REC, va, JotG, FORG, CNAME, TITLE,
DAIT, DMAX, P00$E).

C
C888888888'ussanzanassaxxxxumazanzzmanzmazzanassanauxxxxxxxanzarssmassas
C
C PRCRPT Pt!NTS 4 REP 0tTS. FIRST F04 MI - 1 YEAR
C SECOND FOR MI - 70 TEARS
C TMIRD FOR POP - 1 YEAR '

C FeueTH FOR PO P = 10 YEARS
C
C aussam m a nsmusmaassa n ss u mmazzmu ma nusm anuss u musumanus sm annssum u suusmussa s
C

C ARGUMENT LIST PARAMETER DESCRIPT!CNS
C-- _ . ~ ~ - - - - - - - - _ _ - - - _ - - - - - _ - - - - - -

C PARAMETER TYPE DESCRIPfl0N
;C ._ _ .. . _ ---. __.

C
C NUC INTEGER 40. OF RADIONUCLIOES l$ MA$TED LIST (FILE 10)
C l$0(100) INTEGER WHICM RADIONUCLICES INCLUDED IN tELEASE TERM
C mEC(100) CMARACTER 4A010NUCLICE NAME FROM THE MASTER LIST
C YA CHARACTE4 TEXT F04 PEADING (' TEAT $')
C JORG INTEGER 40. CF ORGAN $ $ ELECTED 804 THt$ CASE
C "OtG INTEGER OtGAN CROSS-INDEX VALUES F04 SELECTED ORGANS
C ONAME CHAGACTEt ORGAN NAME$
C TITLE (t) CMARACTER CASE TITLE
C Calf CHAtACTEt DAY CP YEAR
C OMAX EEAL "AX. IN0lV10UAL 00$E FRACTIONAL CONT 4tCUTION
C #001E #EAL PCPULATION DOSE F4ACTIONAL CONTel8UT10N
C

g________________________________ _____

INCLUDE ALLOOS.lCOM, LIST
INCLUDE ALLOCS.QC571M, LIST

C

CCMMON / TITLE / Q$ET($)
C

C o * =0N // TC, SCC 350), P00$C(5,2,100), OMAxCCS,2,130)
C
C

OtMENSION 150(100), RECC100), Mo#G(10), ONAME(10), TITLE (5),
.0MAz(5,2,100), P005E(5,2,100), INDI(4), IDX(b)

C
CHAtACTER TITLE 810, REC 81, CNAME810, DAIT"I, OSET"10, VA86

C
OATA 10x / 1, 2, 1, 2/

C

INDI(1) x !
INOz(2) : LY
INOz(3) : 1
INot(4) : LT

C

C LOCp ON tE80tTS-=
00 50 IRP 1, 4

18 (ItP .LE. 2 .AND. LM .LE .0) GO TO $0
IF (l'8 .GE. 3 .ANO. LP08 .LE. 3) GO TO $0
f(C s 1
IF (LFCT .EO. 3) IKC a 2

C

00 45 IK s 1, IKK
*t!NT 100, TITLE, 01ET, CAIT
l' (LFCT .EO. 2) GO TO 15
IF (IC .E0 .2) Go 70 15
IF (IRP .LE.* 2) PetNT 200, IDTIMECINot(IRP)), YA
IF (ItP .GT. 2) #4 TNT 300, 10 TIME (INOX(It*)), YA .

GO TO 16
C

1$ IF (ItP .LE. 2) PetNT 250, ICTIME(INOx(Ige}}, y4
IF (Itp .GT. 2) PetNT 350, 10 TIME (INOx(IRP)), YA

C
16 PetNT =00, ( ONAME("OtG(1)), I 1, JCes) *

C

C LOCP CN NUCLICES FOR "AxlMUM INotv! DUAL--
l' (128 .GT. 2) GO TO 10

FIGURE C.0-1. Program Listing
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| m00utt atCAPT

IF (IKK .EQ. 1 .AND. LFCT .EQ. 2) GO TO 22
IF (IK .EQ. 2 .AND. LFCT .EQ. 3) GO 70 22

C
00 20 NN s 1, NUC

IF (150(NN) .LE. 0) GO TO 20
Pt!NT 500, SEC(NN), (OPAx(1,10x(IRP),NN), Ia 1, JORG)

20 CONTINUE
C*

GO 70 30
C

| 22 00 24 NN s 1, NUC
IF (150(NN) .LE. 0) GO TO 24

1, J00G)P4jNT $00, REC (NN), (DMAxC(1,10x(IRP),NN), I a
.

24 CONTINdt
30 IF (Imp .LT. 3) 30 70 45

IF (LPOP .LE. 0) GO TO 4 5,

C
C LOOP ON NUCL10E5 FOR Po#ULATION.-

t IF (IKK .EQ. 1 .ANO. LFCT .EQ. - 2) CO TO 42
IF (lK .EQ. 2 .AND. LFCT .EQ. 3) GO TO 42

C1

' 00 40 NN 1, NUC
IF (ISO (NN) .LE. 0) GO T0 to
Pt TNT 500, AEC(NN), (POOSE(t,IOx(IRP),NN), Is!,J00G)

40 CONTINUE
C

GO 70 45
C

42 00 44 NN s 1, NUC .,

IF (ISO (NN) .LE. 0) GO TO 44
*t lN T 5 0 0, t EC(NN),(POOSC( [ ,10 x ([4 P ),NN), [ s t , JOR G )

44 CONT [NUE
C

45 CONTINUE
50 CCNTINUE

C

4ETURN *

C
C 80tmAT STATEMENTS--
C

100 FotPAT(1N1,8A10/16x,5A10/17x,A8)
C

200 ScomAT(tMO,' *tACTicNAL Dost 9Y NUCLICE FOR THE PAXIPUP INoivl0UAL
DCSE fl*E ',12, A6)..

C
253 retMaT(1MO,' 005E SY NUCL10E F04 THE MAxtPUM IN0!v! DUAL. 00$E TIN

,12, A6)"E '

C
300 70tMAT(IM ,' FRACTIONAL DOSE SY NuCL10E FOR TwE POPULATION. 00$E

. TIME ', 12, A6)
C

*350 #0EMAT(1M ,' 00$E SY NUCLICE PCR THE POPULAtl0N. 00$E TIME
8,12, A6)

C
400 *0amaT(1MO,' NUCLICE ',5(2x,A10))

C
500 PotMAT(5x,AT,5(2x,1PE10.1E2))

C
END

FIGURE C.0-1. Program Listing
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*00ulE OETL!S

Suitcuf!N! CETLIS (Nuc, Nots, 10tc, tEC, E708, 00F, SNAME, IENO,
3Alf).

C
exxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxzzzzmauxxxzzma
C
C CETLIS READS 'IL! 10 SATA Lt984tY
C

Cxxxxxxxxxxxxxxxxxxxxx,zzxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxu
,

C

: ARGUMENT Li$f PARAMETEt OESCtlFfl0N$
C==---------------------------==----------------------------------------
C #ARArtfEt T7#5 DESCt!Pf!0N
C-----------------------=====-------------------------------------------
C
C NUC INTEGEt No. OP tADt0NuCLt0!$ IN * ASTER LIST
C NORG INTE0E8 NO. OF 040ANS OE'INED IN FILE 10 "A5ftt *!LE
O [3'1 INTEGEt o#GAN ("3Et v& LUES DEFINES F0' FILE to CtGAN$ '

C 41 (100) CMatACT!4 'ADIONuCLIOE NAvt '90M THE *A5ftt LIST
C E10*(1,100) *EAL EXT!4NAL DOSE 'ACf0t$ At'AY -

0 00*(4,13,110) TEAL OtSAN 00$$ PACT 04 AmeAY
: ONart(10) CMatACTEt 04GAN NAMES
C 1890 INT!3Et Et'Ot ' LAG SET wHEN 940 CEGAN IN0E' 80uNO
: OAlf CMaeACTEt DAr-Op-vEAR

....-..--.------...-----..--.-.....---------.........--...----------.--
C
C

INCLUQE ALLOOS.00$f!M, LIST
:

St*ENSION *E (120), 10tG(10), AL(100), EX3P(1,100), 00P(5,12,100),
.ONArt(10), 00(5), *EA3(9)

C
OMA14CTEt MEA 08tO, SNA*!8tS, '!C87

:
!!N0:0

C

C et40 'ISST TNO CA40$ 810M OATA LIStA4Y--
*EAD (13,110,INQs99) Nuc,NotG,NT,NR,totG, MEAD, (ONAMt(!),tst,NotG)
1EAD (11,130,tN0a98) (10f!ME(t), Ist,4)

O
C IN!ftaLI:t 421Av$ TO 2540--

1 OALL :! tot (100, AL)
CALL :!?09 (1000, 008)
:ALL :g'ot (300, EtS8)

O
*

C t!AS Sata ret EACM NUCL!OE--
00 10 t : 1, NUC
1EAS(10,290,ENos96) t!O(!),4L(l), EXS*(1,!),E E0*( 3,!),!*0P(2,1)s 3

3 t' (60 .LE. a) G3 to 10
C
C tEAD INNALAf!ON 005E FACf0tS--

10 7 to 1, Lo
'EAS (10,300,1Nos95) *0, (00(J), Jst,1)

5 "t 0
C 10ENff*v Cutt!NT NUCLICE-.

30 6 Nost,nces
18(10tG(NO).EQ.MQ) MXsNO

4 CONTINut
l'(**.LE.0) GO 70 97

C

OC'(1,*t.1) 00(t)
00'(2,Mt,I)s0S(2)
00*( 3,Mu, t )s00( 3 ) .

00*(4,*v,I)s00(4)
.

00'(5,"w,1)e00(5)
00*C9,*t t) 00(5)

C

7 CONftNut
C END O' NuCLICE LOOP--

to :0NTINut *

C

0 p' INT LI1*Atv NATA-=
4LL t!=t=TC-EA3,~uC,*e:, Nots,iO*:,AL,Ex0,,03',0NA*T,0Alf)

FIGURE C.0-1. Program Listing
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"OQut! G! flit

0
t!?L9N

O

O Ett0* CON 0!f!CNS..
95 IEN0:2

30 TO 99
C

95 IENost*

10 70 99
C

17 8t!NT 400, MO,eECCI),NotG,10tG
IEN0:2
30 TO 19

C
14 *t!NT 531

IENost
k 0

11 8S!'ef 500,tENO
STOP

0
0 8 0 tf* A f STATE.=ENTS..
:

110 80e=Af(.!5,1313/(tat 3))
230 80*=AT(AT,E7.1,5ES.t,t2)
132 'Ot=af(12,.r,5ES.1)
411 80t* tar (* 10tGAN INDEX',14,* rot NUOLIOE ',A6,' 15 NOT IN OTG A's '

.'INCEt LI57 0F ' !!,' v&LVES : '10t3),

501 80t*ATC' TEND OP INPUT ON NU O O * '. Af *ttST Cato **AD*)
533 80'*Af('3Ett09 IN GEfLt!, IENO ',12)

END

FIGURE C.0-1. Program Listing
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MODULE ICN#Pt

$U8400 TINE ICNtPfCTA,f!TLE,JotG,MotG,0NAME,TMax,TP00$t,PSUS,0MSUS,
. PINM,0MINM,PAF0,0MAF0,PLF0,0MLF0,0AIT)

C

Casamazzussazzanszusassummuzzazusammanazzussmannassamanammassamurzaamaan
C
C ICNAPT Pt NTS two REPott$: 71457 - mar. IN0lVIOUAL
C $ ECONO - POPULAft0N

*
C

C assamm u suma n u x xamumm mma ssamasu manumam mannasu m us uma zzm u samm as ssus su mm un u
C
C AtGUMENT LIST PARAMETER DESCRIPfl0NS
C--.- -- -- - - --- - - ~ ~-

*
C PARAMETER TYPE DESCRIPTION -

C

C
C YA CMARACTEt TEXT 700 MEADINGS (' YEAR $') .

C fitLE(8) CMatACTER CASE T!?LE g
C JORG INTEGER NO. OF CtGANS $PECIPIED ON INPUT
C MORG INTEGER CAGAN Cto$$.INCEX AttAY FOR $ ELECTED CRCANS
C ONAMEC10) CMatACTER ORGAN NAMES
C fMax(1,2) EEAL TOTAL Max! MUM INovt0 VAL 00$ES
C TP00$E(5,2) #EAL TOTAL POPULAtlCN DOSES
C 81US(2) REAL 70TAL POPULAfl0N EXTERNAL 00$E
C OMSUS(2) REAL TOTAL =AR. INotyt0UAL EXTE94AL 00$E
C PINM(5,2) *EAL r0TAL PopuLAf t0N INMALAftCN 00$E
C SMINM(5,2) REAL TOTA ( Max. IN0tyI0UAL INMALATION DOSE
C PAFC(5,2) REAL 70fAL POPULA f !0N TEttt$ftlAL DATMwAY 00$E
C OMAF0(5,2) t!AL TOTAL MAX. [NotV10UAL TERE $74tAL DATMwAY 00$E
C PLF0(5,2) #EAL f0TAL PoputATICN 4&TE99CENE PAfMwAY 00$E"

C OMLF0(5,2) REAL TOTAL MAR. [N0tV10UAL wATEt9CENE PATHWAY 00$E
C Calf CHARACTER DAY.0P vEAR
C
C.. .. - - - ..... .--- . - - -

C
INCLUCE ALLOOS.!COM,Li$f
INCLUDE ALLOOS.DC$f!P, LIST . ,

C

CCMMON /flTLE/ 0$tT(5)
C

DIMEN110N TITLE (2), MotG(10), ONAME(10), TMax(5,2), f*00$E(5,2),
.PSUM(2), CMSU8(2), ?!NHC5,2), CMINM(5,2), PAP 0(5,2), DM AFO(5,2 7,
.*LF0(5,2), OMLFCC5,2)

C

CMADACTER YA8$, GNAME"10, DalT53, TITLE 810
CMARACTER 01E7810

C

C st!NT MEADING POR EACM RE*0tf TYPE--
00 $3 14 1, 2

P91NT 100, TITLE, 0$tT, DAIT
IF (14 .EQ. 1) PetNT 200
IF (It .EQ. 2) PetNT 500
8tlNT 400, 10 TIME (1), va, 10 TIME (LY), YA
IF (It .EQ. 2) Go 70 25

C
C Max. IN0tvt0uAL REP 0tT..

IP (DMSUS(1) .LE. 0.) GO 70 5
C
C Alt $U9"Et$104--

PetNT 500, ONAME("00G(1)), (DMSUS(!), Is!,2)
5 IF (OMINM(1,1) .LE. 0.) 50 TO 10

C
C Att IN"AL A f !ONv .

PetNT 600, (0NAME(Mo#C(J)), (0*INM(J,1), Ist,2), Jal,Jo#G)
10 IF (DMAF0(1,1) .LE. 0.) GO 70 15

C
C Alt F000 TEtRESTetAL..

Pt!NT 700, (CNAME(MotG(J)), (OMAF0(J,1), 1:1,2), Jst,J0tG)
15 IF (OML*0(1,1) .LE. 0.) GO TO 20

C *

C LICut0 TEttt$ TRIAL--
PetNT 800, (CNAME(MORG(J)), (0=L*0(J,1), Is!,2), Jst,JCtG)

C
C Pt!NT TOTAL 1--

FIGURE C.0-1. Program Listing ;
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MODULE ICNRPT

20 Pt lNT 900, (CNAME(MotG(J)), (fMAx(J,1), Is!,2), Ja1.JotG)
GO 70 50

C
C
C
C POPULATION 00$E REP 0tT-=

25 IF (PSU8(1) .LE. 0.) GO TO 50,

C
C Alt $USMER$10N--

PtlNT 500, CNAME(MotG(1)),(PSUS(l),Is!,2)
50 IP (PINM(1,1) .LE. O) Go 70 55

C
- C Alt INMALAfl0N-=

PRINT 600, (0NAME(Mot GCJ )), (PINM(J,1), Is!,2), Jal,JORG)
55 IP (PAP 0(1,1) .LE. 0.) GO TO 40

C

C Alt P000 TEttE57tlAL--
Pt!NT 700, (0NAME(PotGCJ)), (PAP 0(J,5), Ist,2), Jal,JORG)

%0- IP (PLP0(1,1) .LE, 0.) GO 70 45
C
C Ll0U10 TEttESTRIAL--

,PalNT 800, (CNAME(MC AGCJ)), (PLP0(J,1), 1:1,2), Jal,JORG)
I C

C PelNT TOTALS--
45 *tlNT Soc, (0NAME(MORGCJ)), (f*005E(J,1), ist,2), Jat,satG)

C
50 CONTINUE

REfutN
C
C 70tMAT STATEMENTS--
C

| 10 0 Fot= Af(1M1,8 A10 /16x,5 A10/ 5 f x, A 8)
200 FotMaf(IMO,20X,'MAxlMUM INoiv!0uAL DOSE CCM"ItsENTS (TEM)')
100 FCRMAf(!MO,22X,'80PULA*f0N 005E CCM"ITMENTS (MAN-4EM)')
600 FORMaf(1MS,52x,'005E CCMMitMENT PEtt00'/5x,'PATMwAT/0tGAN',12x,

.12,A6,4x,12,A6/)
503 FotMAT(IM ,6x,' Alt SU8 met 510N'//10X,A10,5X,2(2x,1PE10.1E2)/)
600 FOR"AT(IM ,6x,' INHALATION'//5(10x,A10,8x,2(2X,1PE10.1E2)/))
700 FORMAf(IM ,62,'TEteE5ftlAL (AIR PATM5)'//5(10x,A10,8x,2(2x,1PE10.

.1E2)/)),

800 800MAf(IM ,9x,'TERRESTt!AL (LIQUID P4fMS)'//5(10x,A10,$x,2(2X,i

( .1PE10.1E2)/))
900 FORMaf(IM ,6x,'70fAL 005E5'//5(10x,A10,8x,2(2X,1PE10.1E2)/))'

) t%O
l

FIGURE C.0-1. Program Listing
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*COULE INtPT

SUSROUTINE INEPT (YA, TITLE,
JCtG, MotG, C, ISO, NUC, 4EC, CNAME, ENAME, DAIT).

C
Cauxxxxxxxuszzzxxxsumauxxxxumumannamannauxxxxxxxxzamussmannuaxxxxuzzzann
C
C INEPT htITES AN CUTPUT REPotT DESCRISING INPUT PCR CURRENT CASE
C
Cazzmanauxxxxxammuzammamanzamazazzazazusaxxxxxxxuzamuzamammaussanzamaans .

C
C ARGUMENT LIST PatAMETER CESCRIPTIONS--
C -- --- -------

C PARAMETER TYPE DE5calPTION
C------~~--- -- -- ~~ --~ ~ - - -

C
_

C fA CHARACTER TEXT Pot HEADINGS (' YEAR 5')
C TITLE (8) CHARACTER CASE TITLE
C JCtG INTEGER NO. OF CGGANS SPECIPld, ON INPUT
C *0tG INTESER CEGAN CROSS-INDEX AttAY P04 SELECTED CtGANS
C C(5,100) REAL tELEASE INVtNTORT ARRAY
C 150(100) INTEGER RADIONOCL'0!5 IN4LuCEO IN THE RELEASE TERM
C NUC INTEGER No. C' RA/IONUCL10E5 IN THE MASTER LIST
C REC (100) CHARACTER 4A010NUCLj0E NAME * tom THE MASTER LIST
C ONAME(10) CHARACTER CtGAN NAME5
C ENAME(3) CHARACTER EXTERNAL 005E C#GAN NAMES
C OAlf CWARACTEt DAY-CP-YEAR
C

C-------------- ***-- *

C
INCLUCE ALLDOS.!COM,LIS.T
{NCLUDE ALLOC5.00$71M,Ll57

C

COMMON // TC, 50(350), P005CCS,2,100), 0=AxCC$,2,100)
C

OEMENSION TPATM(2,3)
C

OtM*NSION T I TL E ( 5 ) , Mot G C 10 ), C ( 5,10 0 ),15 C (10 0 ) , t E C C 10 0 ), CN AME C 10 ),
.ENAMEC3),YN(2),YtEL(2)

C
CMARACTER TPATN810, YtEL88
CMARACTER YA86, TITL!810, GEC88, CNAME810, ENAME810, OAIT85

C
OATA ((?PATM(1,J),t:1,2),Jal,3)/' Alt PATMwA','YS ONLY8,'LIQUto PAT

. ', ' wha YS ONL Y ', ' A l a AND L t ', 'OU t o P A TM5 ' /
C

OATA YN/'YE5','N0'/
OATA YtEL/' ACUTE','CM40NICef

C

C Pe TNT PAGE HE A0 LNG AND DATE--
N#EL x 3
PetNT 100, T I TLE,0,A l f

C

C 84 TNT TYPE OF RELEASE, ACUTE 04 CMt0NIC--
PetNT 200, Yt EL(L4 ), Lt

C
C 89 TNT E/Q--

IF (LPCP .GT. 0) *ttNT 700, P", 884, ortow
IP (LM .GT. 0) estNT 1700, XC", *VC", PLOW

C

C P81NT 8080LATION 00$E #ECUEST--
YY a YN(2)
IF (LP08 .GT. 0) YY x TN(t)
PetNT 500, YY

*P9 TNT 550, TC
C .

C

Ir(JotG.LE.0) GO TO 4
C

C PetNT INwALATICN 005E CALCULAft04 PARAMETERS--
PetNT 600, JORG, (CNAME(MotG(t)), lat,JORG)

.

PetNT $00, 30 TIME (1), YA, ICT!=E(LY), YA
* CCNTINUE

C
C PetNT EXTEtNAL 005E CALCULATION PARAMETE85--

FIGURE C.0-1. Program Listing
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MODULE INRPT

Pe!NT 900, ENAME(1)
C
C PetNT FEtCENT CONTatSUTION TA8LE REQUESto.

77 : YN(2)
IF (LPCT .EQ. 1 .04 LFCT .EQ. 3) YY : YN(1)
ettNT 1000, YY
YY s YN(2)
IP (LFCT .EO. 2 .04 LFCT .!Q. 3) YY s YN(1)*

PetNT 1050, YY
C
C

C P4fMT max! MUM INotV! DUAL REQUEST-.
- YY : YN(2)

IF (LM .EO. 1) YY s YN(1)
PtINT 1200, YY

C
C st!NT PATHWAY SELECTION *

(F (IPATM .47. 3) PtINT 1800, IPATM, (TPATM(1,lPATM), Is!,2)
IF (INv .LE. 0) GO 70 7

C
C Pt!NT MEAQlNG PCR NUCLIOE INVENTORY DATA--

PttNT 1300
C
C 8t TNT NuC' 10E INVENTORY--.

30 6 I : 1, NUC
5 CONTINUE

C
C Pt!NT INPUT CMECK LINE==

7 PtINT 1500
C

RETURN
I C

Ci

j C FORMAT STATEMENTS-=
C

| 100 FORMAT (1M1,26X,8A10,10X,A10)
200 *0tMAT(1MO,50x,'tELEASE IS ',A7,* (Les',12,')')
500 80tMAT(1M ,50x,' POPULATION 005E"',2X,A3)
550 F0* MAT (IM,50x,' PLANT LIFEs ' 85.1,' YEAR 5'),

600 FORMAT (IM 50x,'1NMALAft0N 00$E CALCULAftCN FOR',13,8 ORGAN 58,/
(56x,5(A10,tx))).

100 80RMAT(IM ,50x,'POPutAft0N 00$E FACfot$ - Alt /FC00/LICUt0',1P3E10.
.1)

|
300 *Ct"AT(1M ,50x,'005E TIMES ARE , 2(12,A6,3x))'

[
900 FotMAT(IM ,50x,* ext!tNAL 005E CALCVLATION F04 ',3(A10,lx))

1000 FotMAT(IM ,50x,'PRACTt0NAL CONielquT!cN TA9LE5"',2x,A3)
1050 FotMAT(IM,50x,'00$E/NUCL10E CONTRisuit0N TA9LE58',2x,A3)
1200 FotMATCIM ,50x, INOlVlouAL 005E"',2x,A3)
13 00 FotMAT(IMO,50x,'PAxlMUM| 'NUCLICE INVENTORY DATA'/55x,'NUCLl0E Ale

. Alt-F000 WATER ')
1400 F0tMAT(53x,A7,3x,lPSE10.lE2)
15 0 0 ' O t =A T( I M O , ' I NPU T CME Cx ED 9 Y ' ,3 0 x , ' 0 A TE ' /18 x , ' """""""""""""""'""""

,summazza',6x,'azzmazzzxmans)
1700 PotMAT(IM ,50s,'MAxtMUM |NotVtoual x/Q VALUES - AIR /*000/LIQUt0',1

73EIO.1)
1800 Pot"AT(1M ,50X,' PATHWAY INDEX 15',13,' FOR ',2A10)

,

ENO

FIGURE C.0-1. Program Listing
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"00VLE INV0F

~5U540UTINE INv0*(NUC,0,tV37,00*,"OtG,J090,150,Lt,LY,8413,*tED)
C
Cxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxuu:n
C

C INv0F CALCULATES INTERME0 tate FACT 0t$ FOR EXTERNAL AND
C INEALATION DOSES
C
cxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxunxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx -

C

C AtGUMENT Ll$7 PatAMETER DESC.t!*TIONS
C-----------------------------------------------------------------------
C patAMETEt Tyst oggCageft0N
:.......................................................................
C NUC INTEGEt No. OF RA010NUCL10E5 IN " ASTER LIST
C C(5,130) 4EAL 4ELEASE INVENT 04Y AttAY
C !vo*(3,100) 1EAL EXTEtNAL DOSE FACT 0t5 AttAT
C 00F($,10,130) *EAL ORGAN Sost FACToms AteAY
C MORG INTEGER CtGAN CtOS$.INDEX VALUES FOR SELECTED 043ANS
C JotG INTEGER NO. OF ORGANS DE*tNEO IN FILE 10 "AST!t LIST
C (50 INTE3Et 'A010NUCLt0E5 INCLUDES IN RELIASE TEtm
C Lt INTEGER CONTtCL INT!?tt F0t ACUT!/CM80NIC t! LEASE
C Lv INTE3Et CONTROL 80t CALC. 2ND 30$E Pt*tOO $05!5
C 8tt *EAL INMALATION 005E CCNVERSION *ACTots
C *113 TEAL *tT!tNAL 00$E CONvtt$t0N FACT 045
C

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

SIM*N$t0N 0(5,100),Et0F(3,130),00F($,10,100), Mot 0(10),!5C(110),
FtE3(3,100),Ft!3C5,2,133).

C

: INIT! ALICE AttAYS 70 !!10..
C H.L Cttet (1300, 7t13)
;ALL ;gtCt (303, eggg)

C

Nel
C

LO1 : (Lt-1) 2 2+1
L32 : L31 + 1
(* (LY .EO. 3) L32 s 5

C

rACT s 1.0
!* (L32 .EO. 5 .ANO. Lt .!0. 1) FACT 1.52

C

C 801 EACM tact 0NUCLI3E IN "AST!9 LIST--
30 23 (N s 1, NVC

C

(* (!$0(IN) .LE. 0) GO TC 20
C

C *08 EACM EtTEtNAL 005E FACT 04--
30 5 I 1, 3
*tESCI,1N) 0(N,1N) 2 EX3FCI,tN):

5 C D.;T I NU E<

C
C 801 EACM Ot AN--

00 13 JO 1, J0tG
C

IN3r -OtG(J0)
8983CJC,1,tN) : 3CN,tN) * 00*(L31,INCY,tM)
FliocJC,2,1N) c(N,tN) x 00F(Lot,1Nor,iN) = ACT:

C
13 CONT!NJE

C * *
23 C NTiNut

- <

aETutN
tNO

|

FIGURE C.0-1. Program Listing )
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MODULE Lt3RPT

Sust0VTINE Lt30PT(MEAO,NUC,tEC,NotG,104G,AL,*xDF,00F,0NAME,3AIT)
C
C"8""""""""""""""""""""""""""""""""""""""""""""""""""8""""""""""""""""""
C
C THIS MODULE * TINTS A tE*0tf CF Lista4Y OATA.
C

Cxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
C.

C AtGUMENT L!5T PatA."ETEt DESCt!PTICNS
C

C pATAMETER TYPE CESCRIPTION
C.----------------------------------------------------------------------

~
C

C NEAD CHARACTEt HEADING.
C NUC INTEGEt No. OP 1ADt0NUCLIDES IN wA$fft Lt$7
C t!C(130) CHAtACT*t tA010NUCLt0E NAME et0M THE =A$f84 (IST
C NotG INTEGER No. OF OtGANS 0**t'iES IN 8tL! 10 " ASTER L!ST
C 10tG INTEGEt OtGAN INDEX VALUES DEFINE 3 804 8tLE 13 QRGANS
C AL(100) TEAL CuttENTLY NOT U5ES
C Ex 8(3,100) TEAL EXTERNAL 005E PACT 095 AttAy
C 00*(5,13,120)
C ONA*E(10) CM48ACTEt Ot0AN NAME$
C 3Alf CHA1ACTER cay.CF. YEAR
C

:.......................................................................
C

INCLUDE ALL305.305ftw..!ST
C

St-t'Sto's MEA 0(l), 13tG(13), AL(100), Exor(3,103), 30r(4,10,100),
.0NAMEC10), 4ECC100)

C

C*APACT!n wggqugg, gagyng, qggug, gagapgx]Q
C

C st!NT PAGE weA0tNG..
8' INT 130
st!NT 200, "EAO, DAIT

C

C SET ** TNT CONitCL INT!:Et..
N091 : NotG . 1

C

IN : 1
1 l' (IN .GT. NUC) GO TO to

!* (IN .GT. 1) pttNT 130
$119f 300, (I3f!"E(t), 1:1,2), (137t"T(!), Is!,4)
ICs0

C ** TNT OATA FOR A NUCLICE.-
2 8ttNT 400, t!C(!N), Ex0F(1,tN), CNAMs(g),
.(038(1,1,tN), Int,5)
I' (008(t,1,1N) .LE. 0.) GO f0 4

C

i

~ pttNT REMAIN!NG OtGAN DATA.. *

l 30 1 10 s 2, HotG
89 TNT 531, ONAME(to), (30F(1,to,tN), tut,5)

3 CONTINut
C

(C !C + Nort
4 10 : !C + 2

IN : IN + t
C

l' (IC .GT. 43) GO 70 t,

l' (IN .LE. NuC) 00 TO 2'

C * -

20 #ETV'N
C
C

C 809-Af STATE"ENTS--
C

120 83tMAf (twl)t -
210 Po*=AT (15v, 'ListAPT OAfA egg s, WAgg, 4t, A10)
300 toeMAT(t=0,91,' EXTERNAL DOSE FACTot',214,'INMALAT!0N 005E FAC70ts'

../49t, ' ACUTE USTA<!', 154, ' Cut 3NIC U'I'<f' I * NUCLICI'* I**

.' TOTAL 9037 Ot3aN', 94, 12, ' vt ', 12, * Ytl ',

.t2,' Yt ' Yt5 ',12,' Yt C'et2 ' Y" INT *CI)'},12,'

439 e:tMAT (t=0, At, Sv, toe 9.2, 31 A19, 11, 5 (t#E9.1,2T) )
Sa0 :t-AT (32 , Ata, t=, s (t E3.1,2x) >

EN3

i FIGURE C.0-1. Program Listing
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MODULE REPott

SU940uflNE REPoti (194, DAIT, Lt, LFCT, LPOP, LM, TITLE, JOEG,
Mo#G, Q, ISO, NUC, REC, CNAME, PM, F8M, PFL0w, 10p, 8X0M,.

Flow, INV, 0*AX, TMAX, P005E, T8005E, PSUS, 0"Sur, PINM,.

DMINM, PAF3, DMAF0, PLF0, OMLF0, IPATM).

C
C888888888"88888"8""888888"888888888888"""88888""888""8888888"88"8888888
C .

C REP 0at CONTROLS TME PRINflNG OP THE OUTPUT REPotf5 AS REcuitED.
C
C888888"ammanssammassaammmmanumannssunussannusammunnassunummuzzamunsmusa
C
C ARGUMENT LIST PARAMETER DESCalPfl0NS -

C------- -- -- - - - - - - -

C PARAMETER TYPE DESCalPfl0N
C-- - - - - - - - - - ---- --~~~---

C
C IPt INTEGER Iftal TO PRINT INPUT DATA & 2 TO PflNT RESULT 5

8
C OAIT CMARACTER DA Y-0P-T E A R
C Lt INf!GER CONTROL INTEGER FOR ACUTE /CH4ONIC #ELEASE
C LPCT INTEGEt CONTROL INTEGEt POR SPECIAL REPO47 PetNTING
C LPOP INTEGER CONft0L INTEGER FOR POPULAf!ON 00$ES
C fitLECB) CMataCTEt CASE TITLE
C JotG INTEGER 40. OP ORGAN 5 DEFINED IN FILE 10 MA5fER (IST
C MoeG INTEGER ORGAN CROSS-INDEx VALUES F04 SELECTED ORGANS
C 0(5,100) REAL RELEASE INv!NfotY At#AY
C 150 INTEGER RADIONUCLICES INCLuCED IN 4ELEASE TERM
C NUC INTEGER NO. OF RAct0NUCLICES IN MASTER LIST
C #EC(100) CHARACTER- RADIONUCLIDE NAME Ft0M MASTER LIST
C ONAME(10) CHANACTER OtGAN NAME5 *

C PM REAL P08ULAfl0N Alt 90tNE TtANSFEt FACTOR
C FPM #EAL POPULAf!ON TEttESTt!AL ftANSFEt 8ACT04
C 88L0w 4EAL POPULAf!CN wATERPC#NE DILufl0N FACTOR
C xQM REAL MAX. INDIVIOual Alt 90tNE Alt CONCENftAfl0N
C 7xCM REAL MAX. INQlV10UAL wATEt90tNE Alt CONCENTRAfl0N
C FLCW #EAL MAX. IN0!VfDUAL waftt90RNE O!LUTION FACTOR
C INV INTEGER CONT 40L FOR GENEtafl0N OP RELEASE INVENf0ef
C Cmax #EAL FRACTIONAL CONft!9uf!CN TO max. IN0lVIOUAL 005E
C TMax REAL TOTAL =AxlMUM INoiv!OUAL 005ES
C POOSE REAL FRACTIONAL CONTE 19UT!0N TO POPULAfl0N OC5E
C 78005E REAL TOTAL POPULAf!ON 00$ES
C 85US REAL TOTAL POPULA f l0N EXTERNAL DOSE
C QM5U9 REAL TOTAL max! MUM INotVIOUAL EXTERNAL DOSE
C 81NM #EAL TOTAL POPULAf!0N INMALAf!ON DOSE
C OMINM REAL TOTAL "AXIMUM IN0lV10UAL INHALAft0N 005E
C #AFD REAL TOTAL POPULAfl0N TE9tE5ft|AL PATMwAY 005E
C 3=AFD 4EAL TOTAL =AX. INDIVIDUAL TEttE57ttAL PATM 005E
C SLF3 eEAL TOTAL POPULAf!ON W ATEt90f NE DATMW AY SOSE
C OMLFO REAL TOTAL MAX. IN0lvl0UAL wATEt90tNE PATM 005E
C IPATM INTEGER RELEASE PATNWAT SELECTION INDEX
C
C ----- - - - ---- - ------ - - - - - - - - - - - -

C

COM*0N // TC, SQ( 5 5 0 ), P005C(5,2,100), OMAxCC5,2,100)
C

OIMENSION flTLE(I), M0tG(10), QC5,100), 150(100), REC (100),
ONAMEC10), OMax(5,2,100), IMAx(5,2), POOSE(5,2,100),.

TP00$EC5,2), 85U8(2), DM5ue(2), PINM(5,2), OMINM(5,2),.

PAF0(5,2), DMAF0(5,2), SLF0(5,2), OMLF0(5,2), ENAME(3).

C

CMatACTER DAlf85 TifLE810, REC 2 8, CNAME810, YA86, ENAME810
C , ,

'SATA ENAME /' TOTAL 800Y', $(IN', * GENETIC'/
Q A TA YA /' YEAR $'/

C

18 (184 .EO. 1) CALL IN#PT (YA, fifLE, JoeG,
"0RG, 0, 150, Nuc, REC, ONAME, ENAME, QAlf).

C

lt (IPt .NE. 2) RETueN
C

.

CALL ICNtPT (YA, TITLE, actG, MotG, CNAME, TMar, TPOOSE, P5us,
.3*5uP, PtNM, DMINM, PAFD, DMAFD, 8LFD, OMLF3, OAlf)
IF (L8CT .GT. 0) CALL FtCRPT (Nuc, 150, REC, 74, sotG, MotG,
CNAME, fifLE, 0417, CMAX, 8005E).

C

REtuan
END

FIGURE C.0-1. Program Listing
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M00ULE SOURCE

SU9t0UTINE 50UtCE(NUC,tEC,150,1NV,LADF,LT08,LPJF, TITLE,Q)
C
Cassssammassmaxsamassassammassmaassanssammassassassansassansammassummann
L
C 50utCE GENERATES A SOURCE TERM F04 THE EACM RELEASE PATMWAY USING
C TMtEE SETS OF FACTOR 5, ADF,TOF, AND F0F. TME INITIAL |NVENTotY
C 35 #EAD FROM CARDS (INys3) 04 TAPgl$ s SOURCE FIL! ,1NVs3+a

C
Casamassammassamasummusussassummassamaissssssansumassamannassasazzamassa
C
C ARGUMENT LtST PARAMETEt1

------ -- -- ---- ==- ------~~-
.

C--
C PatAMETER TYPE DESCRIPTION

- - - - - -- ~ ~-- -C -~ -
C
C Nuc INTEGER NO. OP GADIONUCLICES IN " ASTER LIST
C RECC100) CMARACTEt RADIONUCLICE NAM 8 FROM TME MASTER LIST
C 150(100) INTEGER INDICATE 5 WHICH 4A010NUCL10E5 Att INCLUDED
C IN THE RELEASE TEtM
C INV INTEGER CONTECL INTEGER FOR GENEtATICN OF THE
C RELEASE INVENTotY
C LA0F INTEGER CONTROL INPUT 08 A!tedeNE pATwway Eg(gagg
C 'ACT095 FOR INMALAft0N $ EXT. EXPO 5URE
C LTOP INTEGER CONTROL INPUT OF Alt 90tNE TEt4E5talAL
C PATMWAY GELEASE PACTOR5
C LF0F INTEGER CONTROL INPUT OF LIQUID E"LUENT TEttt$-
C T4tAL PATHWAY REL!ASE FACTCt5
C TITLE (8) CMARACTEt- CASE TITLE ,

C QC5,100) TEAL #ELEASE INVENT 0tY AttAT, CutlES
C
C------------------------ -- ---- ---- -------

i

f C

!
COMMCN // TC, 50()$$), 8005C(5,2,100), CMAxC(5,2,100)

[ COM*0N /flTLE/ 05ET($)
| C

OIMEN510N AC()$0), jCL(350) .

DIMENSION REC (100), 150(100), Q($,100), TITLE (!), LieNAM(7)
DIMENSION AOF(80), TOF(80), F0F(80), OFNAM(80)

C
CMatACitt TITLE 810,AAng,ggag,tgCat,Aqs1,0FNAM810.01ET"10,LIONAM810

|
C
C SET PLANT-LIFE TO L.0 IF NOT GIVEN--'

IF(TC .LE. 0.) TC s 1.0i

| C
' C tEAD NEW OF VALUES A5 EEOUE$TED--

C

IF (LADF .GT. 0 .Ct. LTOP .GT. 0 .Ct. LFDP .GT. 3)
CALL OFIN (LADF, LTOF, LF0F, ADF, TOF, F0F).

C 70 SUP8LY RELEASE FACTORS FOR EACM PATHWAY.
C .

IF (INV .NE. 2)
,

|
CALL SQl4 (INV, NQ, 50, A0, ICL, DFNAM, L19 NAM).

C TO P40V10E THE BASIC 4A010NUCLICE INVENTotY.
C .

C INITIALIZE attAYS--
CALL'2E904(500,t

C

C CALCULATE AND PttNT INVENT 0tY FOR 4ELEASE==
l C ,

CALL ADATE(AA)38)
C 70 ;ENERATE AN 8-CMARACTER DAY-OF= YEAR TITLE.

* .cs
C Pt!NT TITLE ANO DATE--

Pt!NT 600, TITLE,AA

. C LOOP ON 84010NUCLICE IN THE 9ASIC INVENT 0tY--
00 15 10st,NQ

C
.

NNs0
C

C 1 15 THE INDEx FOR MASTES EADIONUCLIOES--
1st

| C

|

| FIGURE C.0-1. Program Listing
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M00VLE SOURCE

C MAvt ALL MASTER LIST RACIONUCLICES NAMES 9EEN CONSIDERE0?
7 IF(1.NE.NUC+1) GO TO 9

C
C Ettet CON 0lfl0N.-

(ENO 26
GO 70 99

C
C TRY 70 10ENTIFY EAllC INVENTot? NUCLICE NAME (AQ) .

C wlTM MASTER LIST NUCLICE NAME (4EC)==
9 IF(REC (l).EQ. AQClQ)) GO TO 11

Isl+1
GO TO 7

C
C 4A010NUCLl0E AQClQ) MATCHES REC (!): SET FLAG 150.- -

11 NNel
150(NN)st

C
C ACCUMULATE FRACTION 08 #A0!ONUCLl0E I RELEASED TO THE Alt 90tNE FATM
C '00 ExTEtNAL AND INMALAft0N EXF050tE--

Q(1,NN) s O(1,NN) + SQ(!Q)8ADF(ICL(lQ))
C
C ACCUMULATE F##CTION OF tA010NUCL10E I RELEASED TO THE Alt 90tNE
C TEttESTel AL FATHWATS

Q(2,NN) : QC2,NN) + $0(!Q)2808(ICL(lQ))
C

C ACCUMULATE FRACTION 08 4A010NUCLICE I #ELEASED 70 f>E LICulo
C EFFLLENT TEttESTelAL FATHWAY.=

QC3,NN) E Q(3,NN) + SQ(lQ)370F(ICL(lQ))
C

F4 TNT 700, REC (NN),50(!Q), ACF(ICL(10)),80F(ICL(!Q)),
70F(ICL(lQ)),(CCI,NN),lal,)),0FNAM(ICL([Q)),tEC(NN).

C
15 CONTINut

8tlNT 400, CSET
IF(INV.GT.3) PetNT 500, LISNAM

C

#ETutN
C

99 Ft!NT 3G0, IQ,AQCl0)
570F

C
C 'ORMATS--
C

300 #0tMAf(IMt,'UNICENTIFl!O NUCLICE NUMate ',13,2x, AF)
C

400 *St*AT(IMO,'APovt INVENtotY Fte" QATA SET - ',5A10)
C

500 rot >Af(!MO,'5OURCE ListART . e,7Ato)
C

600 FotMATCIM1,24*,8Ato,9x,AS/tMO,54x,'50URCE TEAM CALCULATICN SUMMARY
.'/1MO,9x,'CutlE5 IN OF OF OF CLt!ES

CutlES CutlES FSACT10NAfl0N'/' NUCLIOE INVENTot? Alt-.

- . FLU *E Alt F000 L10Ul0 Alt-8LUME Alt-F000 L80010
CLASS NuCL10E').

C

70 0 80RMAT(1x, A 7, tP!! 0.1,6(2x,E10.1),5 x, A t o,2x, A 7)
C

ENO

FIGURE C.0-1. Program Listing
,

.

O

C.26

. .

4

a - * %v 5v 2%N _ ej -- re icm c * __ . t _s t y*w v r* *.i e . * .e r - = ar*ev e -- - - **- Cee- ."*--ev****++"-wm -ww.

_



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

.

)

MCOULE 5014

$Uet0UTINE 50!N (INV, NQ, SQ, AQ, ICL, OFNAM, L18 NAM)
C

Cuxxxxxxxxxxxxxxxxxxzzzuxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
C
C 50tN REA05 50VACE INVENTCRY AND CLAS5 IDENTITY FROM CARDS 04
C TAPE 15
C
C"""""""8"""""""""""""""""""""""""""""8"""""""xxxxxxzzmxxxxxxxxxxxxxxxxx*

C

C ARGUMENT LIST PARAMETER DESCelPTIONS
C- -~ ~ - - - -

C PARAMETER TYPE DESCt!PTION
C-------------------- - -- -.

C
C INV INTEGER CONTROL INTEGEt FOR INPUT OF THE SASIC
C RADIONUCLICE INVENT 0tY
C NO INTEGEt NO. OF RAOBONUCLICES IN THE GASIC RADIO-
C NUCLICE INVENT 04Y
C SQC350) REAL ACTIVITY (CutlES) CF EACM RA010NUCLl0E IN
C 9A5tC INVENT 0tY
C AQ(550) CHARACTER NAME5 OF EACH RADIONUCLIOE [N THE 9A$1C INV.
C ICL(350) INTEGER RADIONUCLICE CLA55 FOR EACM RADIONUCLlet IN
C THE Sasic INvtNT0tY
C 0FNAMCt0) CMARACTER TITLE F04 EACM #ADICNUCLIOE CLA55
C LIBNAM CHARACTER TITLE F04 TNE *tLE 15 OATA ListARY
C
C-----------~~ - -- -------- - - - - - -

C '

C' -

COMMON /?!TLE/ 05ET(5)
C

, Ot"ENSION 5C(350), A0(350), ICL(350)
l DIMENSICN LleNAM(7), OFNAM(30)

C
CMatACTER L18 NAM"10, 35ET"10, A088, OFNAM"10

C

(F (INV .GT. 3) GO 70 2
C TMEN INPUT IS F40M THE FILE 15 CATA LI8tARY.
C

C ELSE READ DATA FROM CA405--
C
C 4!AD No. OF NUCLIOES IN 9ASIC INVENT 0tY, TITLE (CAto TY"E 5)--

READ (5,200,ENos97) No, 05ET
C

C #EAD No. OF RADIONUCLICE CLASSES (CAto TYPE 6)--
tEAD (5,200) NCL5

C
C READ INDEX, NAME OF CUttENT CLASS (CAto TYPE 7)--

30 7 Ist,NCL5
7 #EAD (5, 150) ICLS, O'NAMCICLS)

153 80tMAT (I), 7x, A10)

i C
- C #EAD NAME, CLASS, ACTIVITY OF EACM RADIONUCLIOE CLASS (CAto TYPE 8)--

00 1 IQst,NQ
#EAD (5,100,EN0s97) AQ(10), ICLCIQ), 50(!Q)

1 CONTINUE
C

CO TO 59
C
C READ DATA Ft0M "tLE 15--
C
C tEAD NO. OF SETS TITLE--

2REA0(15,200,EN0sk8)*NSET5, Lt9 NAM
-

C

C ISET IS THE SET TO 9E USED A5 THE RA51C INv!NTORY F04 TMIS CASE--
| ISET z INV -5

C
C 4EAD No. OF RADIONuCLICE CLASSES--

4CA0(15,200) NCLS.

C

C 9EAD INDEX, NAME OF CURRENT CLAS5-
00 9 tat,NCL5

9 #EA0(15,150) ICL5,0FNAM(ICLS)

i

FIGURE C.0-1. Program Listing
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MCOULE SOIN

C,

C aEAD No. OP #ADICNUCLIOES IN 8A$1C INVENTORY, TITLE ==
00 6 15st,NSET5
GEA0(15,200,EN0sj$) NQ,0$ET

Ct
C aEAD NAME, CLA$$, ACTIVITY OF EACM RAOt0NUCLt0E-=

00 5 IQat,NQ .

4EA0(15,100,ENos98) AQ(10), tCL(tQ),1QClo)
$ CONTINUE

C
IP (15 .EQ. ISET) Go TO 99

6 CONTINUE
C

,

C Ean04 CONotTION$==
| C
p IENos28

PetNT 300, N5ETS,ISET
300 Po# MAT (IM1,' INVENT 0AY NOT POUND,',13,' SET IN Lt90A47. t$ETs',1))

STOP
C

17 IENos29
P9 TNT 400, IENO

400 80eMAT(IMg,'END OF FILE ON INPUT, IEND s ',13)
! $708

C

14 Ithos30
PtlNT 500, IENO

500 F08"AT(tML,' END OF 'ILE ON SoueCE, IEND ',13) ,

$70P
C
C l' INPUT t$ F80M TAPE, REwlNO TME *tLE==

19 (*(INV.GT.3) 4EwtNO 15
) C

j #ETU4N
C

130 70eMAT (A8, 12, E10.1)

| 200 FotMAT (13, 7N, 7A10)
Ci

; EN0

| FIGURE C.0-1. Program Listing
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100 7 2 2 1 3 4 6 ? If 23
Cw"5 0*fa Li'PA'Y, AUG 05, 1080 (OLS)
7CTAL PC3Yr.lCNEY LIVEe sous LUNGS TMY80lO LLI

1 50 70 30
w 3 0.00+00 0.00+00 0.00+00 6

1 2.60 02 2.60-02 1.60-02 1.70-02 1.70-02
3 2.60-02 2.60 02 1.60 02 1.70-02 1.70-02
4 2.60-02 2.50-02 1.60-02 1.70-02 1.70-02

.

8 2.60-02 2.60-02 1.60-02 1.70-02 1.70-02
16 2.60-02 2.60-02 1.60-02 1.70-02 1.70-02
23 2.60 02 2.60-02 1.60-02 1.70-02 1.70-02
et10 0.0 6

1 4.90+00 6.3O+00 1.00+00 4.10+00 4.10+00
3 2.50+01 2.90+01 1.10+01 1.90 01 1.90+01*

4 2.20+01 3.70+01 8.50+00 2.40+01 2.60+01
6 1.10+02 2.50+02 3.90+01 1.70+02 1.70+02
8 3.30+01 3.PO+01 2.00+0! 2.50+0! 2.50+01

23 5.00+00 5.00+00 3.20+00 3.3O+00 3.30+00
C 1h 0.00+00 0.00+00 7.95-Oh 7

1 1.20 01 1.20-01 7.60-02 7.87-02 7.79-02
3 1.20 01 1.20-01 7.60-02 7.t8-02 7.ft-02
4 1.20-01 1.20-01 7.60-02 7.PP-32 7.88-02
6 5.99-01 5.99-01 3.30-01 3.96-01 3.94-01
8 1.20-01 1.20-01 7.20 02 7.90-02 7.90-02

16 1.20-01 1.20-01 7.50-02 7.9'-02 7.?9 *2
23 3.30-01 3.30-01 2.10-01 2.10-01 2.10-01
Cahl 0.00+00 0.00+00 0.00+00 4

1 1. 81-31 6. 3 6-0 0 6. 0 0-0 2 h. 21-0 0 6. 41 +0 0
6 1.63+00 5.00+0! 5.40-01 3.90+01 4.10+01
2 6.58-01 6.62-01 3.50-01 6.40-01 4.40-01

23 3.50-02 3.50-02 2.20-02 2.30-02 2.30-02
I

C851 ".55-! 7.17-3 7.20-3 5'

f 1 8.40-2 8.40-2 4.90-2 5.50-2 5.50-2
1 3 1.?0-2 1.90-2 1.10-2 1.20-2 1.20-2

P 1.60+6 1.60+0 8.10-1 9.03-1 9.03-1
! 16 ?.00-2 5.00-2 2.90-2 3.30-2 3.30-2

23 1.20-1 1.20-1 7.70-2 7.70-2 7.70-2
"N!b 1.99-01 2.08-01 2.09-01 h

1 1.k2+00 1.42+00 9.80-01 9.40-01 8.40-01
f . 5 0 +0 0 8.5 0 +00 5.10+0 0 5.8 0+0 0 5.8 0 0 06

t 1.20+02 1.57+02 4.70+01 1.10+02 1.10+02
23 2.60+00 2.70+00 1.70+00 1.50+00 1.80 00

l 'E55 2.09-06 2.29-05 2.30-06 5
1 3.20-01 7.30-01 1.10-01 6.80-01'4.80-01
* 1.50+00 2.90+00 5.50 01 1.00+00 1.90+00
f 1.90+00 4.50 00 5.30 01 '.00+00 3.00+00
8 6.20+00 1.10+01 2.30+0f . 70+00 7.70+00

23 2.10-01 2.20-01 1.30-0 1.50-01 1.50-01
*E59 2.P8-01 2.97-01 3.11-01 5

1 6.00 00 6.10+00 3.30 00 4.00+00 4.00+00
h 1.61+01 1.61+0! t.70+00 1.00+01 1.00+01 .

6 7.00+00 7.10+00 3.80+00 6.60+00 h.50+00
t 6.66+01 6.h6+01 3.50+01 4.24+01 4.24+0!

23 6.10+00 6.14+00 4.00 00 h.00+00 4.00+00'

C058 0.00+00 0.00+00 0.00+00 h'

1 9.AO-01 9.60-01 6.10-01 6.30-01 6.30-01
4 7.00-01 7.00-01 4.60-01 4.60-01 h.60 01

[ 8 6.50+0! 6.80+01 3.30 01 6.30+01 4.30+01
23 2.70+00 2.70+00 1.80+00 1.80+00 1.80+00
C060 6.06-01 6.25-31 6.36-01 4

1 2.70+00 2.70+00 1.71+00 1.20+00 1.80+00
4 2.00+00 2.00+00 1. 3 0 +0 0 1. 3 0 +0 0 1. 3 0 +0 0
8 6.91+02 1.00+03 1.80 02 6.81 02 6.21+02

- 23 7.70+00 P.30+00 6.90+00 5.50+00 5.50+00
Nt59 0.00+00 0.00+00 0.00+00 5

1 2.98-01 9.40-01 1.00-01 6.21-01 6.21-01
6 7.70-01 1.e0-00 2.70-01 1.30+00 1.30+00
6 1.Sh+00 5.67+00 5.30-01 3.72+00 3.72+00
8 5.57+00 1.30+01 2.00+00 9.20+00 9.20+00

' . 23 1.30-01 1.50-01 8.40-02 9.70-02 9.70-02
Nit! 0.00+00 0.00+00 0.00+00 5

1 2.10-01 2.52+00 2.80-01 1.85+00 1.66+00
2.10+00 5.20+00 7.*0-01 3.40+00 3.40+006

,

t

FIGURE C.0-2. File 10 Data Library
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6 2.10+01 7.60+01 7.20+00 5.00+01 3.00+01
9 1.51+01 3.50+0! 5.42+00 2.47+01 2.67+01

23 3.60-01 4.00-01 2.30-01 2.60 01 2.60 01
$!?9 0.0 0.0 6.0-6 5

1 1.00-1 1.00-1 6.30-2 6.59-2 6.58-2
3 9.00-1 9.00-1 5.70-1 5.90-1 5.90-1
4 5.90-1 5.90-1 3.50-1 3.90-1 3.90-1
8 7.6?+0 7.73+0 4.10+0 5.10+0 5.10+0 *

23 1.10-1 1.10-1 6.40-2 6.70-2 6.70-2
(**5 4 96-04 5.25-04 4.69-02 0
4887 0. O. 5.2E-3 4

1 9.0E-1 9.0E-1 4.9E-1 5.9!-1 5.9E-1
4 2.4E-0 2.kE-0 1.2E-0 1.6E-0 1.8E-0
t 2.7E-1 2.7E-1 1.PE-1 1.tE-1 1.8E *

-

23 3.3E-2 3.3t-t 2.2t-2 2.2t-2 2.2E-2
Se90 ?.12-09 5.30-09 4.20-02 4

1 5.10+01 6.00+02 1.70+01 3.90+02 3.90+02
6 7.60+02 8.90+03 2.50+02 5.80+03 5 90+03
8 9.6 0+0 2 2.10+0 3 3. 3 0+0 2 1. 5 0+0 3 1. 5 0+0 3

23 1.30+01 1.50+01 8.50+00 9.70+00 9 70+00
Y 90 1.71-05 1.77-05 2.65-01 4

1 3.70-01 3.70-01 2.37-01 2.37-01 2.37-01
6 1.40+01 1.60+01 9.00+00 9.10+00 9 10+00
8 1.00+01 1 00 01 6.60+00 6.70+00 6.68+00

23 1.50+01 1.50+01 1.00+01 1.00+01 1.00+0!
Y 91 8.7F-04 9.06-04 1.58-01 k

1 5.90+00 5.90+00 3.00+00 3.90+00 3.90+00
6 2.20+02 2.20+02 1.10+02 1.50+02 1 50+02
6 1.10*02 1.10+02 6.00+01 7.50+01 7.52+01

23 1.60+01 1.40+01 9.10+00 9.20+00 ?.20+00
ZP93 3 02-12 6.01-12 6.31-17 6

1 7.50-01 1.70-00 2.70-01 1.10+00 1.10+0
3 3.30+00 1.40+0! 1.10+00 9.00+00 9.00+0
4 1.90 00 3.50 00 7.th-01 2.30+00 2.30+0
6 1.50+01 6.64 01 5.10+01 6.36+01 6.36+1
P 1.70+01 4.00+01 6.20+00 2.90+01 2.87+1

23 6.70-01 5 10-01 3.00-01 3.40-01 3.b0-1
N0?3= 2.03-05 4.06-05 4.25-05 6

1 1.10+00 3.30+00 3.70-01 2.20+00 2.20+00
3 4.90 00 1.50+01 1.70+00 9.80+00 9.f0+00
+ 3.20+00 1.30 01 1.30+00 8.40+00 8.40+00
6 1.10+01 4.10+01 3.70+00 2.70+01 2.70+01
2 2.70+1 5.90+1 9.70+0 4.10 1 m.10+1

23 7.60-01 f.00-01 4.70-01 5.30-01,5.30-01
F093 3.00-03 5

1 5.10-02 5.10-02 3.30-02 3.30-02 3.30-02
3 5.50-01 5.50-01 3.60-01 3.60-01 3.60-01
4 1.F0+00 1.F0+00 9.60-01 1.20+00 1.20+00
8 3.50+01 7.90+01 1.20+01 5.70+01 5.70+0!

23 2.30-01 2.60-01 1.50-01 1.70-01 1.70-01
Z'95 1.?3-01 1.?1-01 1.93-01 6

1 1.03+01 1.Ch*01 5.20+00 6.70+00 6.70+00
3 2.30+0! 2.30+01 1.20+01 1.50+0! 1.50+01
h 1.40+01 1.40+01 7.60+00 9.40+00 9.40+00
6 k.60+01 h.70+01 2.60+01 3.10+01 3. 0+01
8 1.20+2 1.20+2 6.00+1 7.70+1 7.70-1

23 5.50+00 5.50+00 3.60 00 3.60+00 3.60 00
N*95M 1.46-02 1.A5-02 1.47 02 0
N995 1.P!-01 1.89-01 1.89-01 6

1 2.90+00 2.90+00 1.70+00 1.90+00 1.90-00
3 5.19+00 5.19+00 3.00+00 3.ht+00 3.ht-00
4 5.10+00 5.10-00 2.90+00 3.60 00 3.60+00*
6 9.* 2 0 +0 0 9.20+00 5.60+00 6.60+00 6.40+00
t 3.15+01 3.15+01 1.20+01 2.07 01 2.07+01 ~

23 3.70+00 3.70+00 2.40+00 2.50+00 2.50+00
TC99 0.00+00 0.00 00 6.00-03 6

3 1.90-02 1.90-02 1.20-02 1.20-02 1.20-2
3 f.40-01 8.40-01 5.10-01 5.50-01 5.50-1
h 6.50-02 A.50-02 3.70-02 4.30-02 4.30-2 .

6 4.60-02 4.60-02 2.70-02 3.00-02 3.00 2
8 6.90 01 1.60+02 2.41+0! 1.10+02 1.10+2

23 1.20+00 1.30+00 7.60-01 f.80-01 9.40-1
EM106 2.2f-03 2.62-03 3.30-02 0

FIGURE C.0-2. File 10 Data Library
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eU106 2.0f-02 2.20-02 3.00-01 5
1 1.90+00 1.90+00 1.20+00 1.2n+00 1.20+00
3 2.70+C1 2.70+01 1.e0+01 1.!O+01 1.'O+01
6 1.50+01 1.50+01 9.10+00 9.80+00 9.60-00
8 7.60+2 1.10+3 3.00+2 1.10+2 7.10+2

23 3.40+01 3.ho+01 2.20+01 2.30+0! 2.30+01
j PD107 0.0C+00 0.00+00 0.00+00 5

1 7.04-03 7.94-03 5.10-03 5.20 03 9.20-3e

3 8.'0-01 f.60-01 5.00-01 5.70-01 5.70-1
4 1.10-01 1.10-01 6.40-02 6.90-02 6.90-2
8 6.40+00 1.50+01 2.30+00 1.10 01 1.10+1

23 1.70-01 1.90-01 1.10-01 1.30-01 1.30-1

' *
AG110 3.94-04 4.19-04 1.4'-02 0
AG110M 6.92-01 7.25-01 7.39-01 6

1 1.40+00 1.40+00 9.00-01 9.20-01 9.21-01
3 4.50+00 4.50+00 2.80+00 2.80+00 2.e0+00
4 2.20+00 2.20+00 1.40+00 1.50+00 1.50+00
6 2.ht+00 2.67+00 1.50 00 1.70+00 1.70+00
t 4.0C+2 5.10+2 1.60+2 3.1.+2 3.bb+2

,

23 1.10+01 1.1C+01 7.30 0C 7.90+00 7. 5 0+0 0 -
CD113M 2.10-03 5

1 6.70+0C 6.90+00 1.90+00 4.2n+00 4.20+00
3 1.30+02 2.10 02 4.80+0! 1.40+02 1.40+02
6 1.40+02 1.00+02 5.50+01 1.20+02 1.20+02
f 1.30+02 2.90+C2 4.70 01 2.90+02 2.00+02

23 h.00+00 5.30+00 3.10+00 3.50+00 3.50+00
SN123 5.22-03 5.39-03 1.07-01 6

1 2.40+00 2.40+0C 1.40+00 1.60+00 1.60+nn
b 1.60+00 1.6c+0C 8.4C+01 1.00+00 1.00+C0
6 7.4J+01 7.50 01 3.?O+01 4.90+01 4.90+01
7 1.PO+02 2.00+02 8.10+01 1.30+02 1.30+02

| 16 1.60+00 1.50+00 7.60-01 9.30-01 9.30-01
23 1.20+01 1.20+01 7.'0+00 7.70+00 7.70+0C
5*125 ?.92-02 1.05-01 1.16-01 6

1 1.0!+0! 1.70+01 3.90+00 1.10+01 1.10-01
4 4.80-01 P.00-01 1.P0 01 5.!O-01 5.30-01

''
6 2.10 01 5.30+01 7.40 00 3.50+01 3.50+01
9 1.70+2 3.10+2 8.2C+l 2.10+2 2.10+2

16 9.70-03 9.70-03 6.30-03 6.40-03 6.40 01
23 3.20+00 4.00 00 2.60 00 2.60+00 2.60+00
ft125* 3.97-03 7.42-03 7.99-03 7

1 2.50-01 2.50-01 1.50-01 1.A0-01 1.60-01j
3 6.30+00 6.30 00 3.80 00 4.10+00 4.10+00
4 7.70-01 7.80-31 4.70-01 5.10-01 5.10-01
4 1.80+00 1.PO+00 1.10+00 1.20+00 1.20+00
9 2.70+0! 2.70+01 1.40+01 1.PS+01 1.'0 01

16 5.50-01 5.50-01 3.50-01 3.80-01 3.60-01
23 1.90+00 1.90+0C 1. 3 0 +0 0 1. 3 O + 0 0 1.30+00
Sk126 1.7-2 2.1-2 2.6 2 6

1 7.70+0 7.90+0 4.40+0 5.10+0 5.10+0
4 5.01+0 5.10+0 2.40+0 3.40+0 3.40+0

- 6 1.8P+2 2.04+2 f.50+1 1.34+2 1.3*+2
l 8 f.00+2 1.Po+3 2.80+2 1.30+1 1.30+3

16 1.50+0 1.59 0 7.63-1 1.0h*0 1.06 0

1 23 4.70+0 5.10+0 3.00+0 3.60+0 3.60+0
j 5?l26= 3 1-2 3.3-2 3.5-2 0

se126 4.12-01 4.39-01 5.93-01 6
1 5.90-02 5.90-02 3.90-02 3.00-02 3.90-2
= 3.10-03 3.10-03 2.10-03 2.10-03 2.10-3
6 1.40-01 1.40-01 9.20-02 9.20-02 9.20-02

,

8 1.90 00 1.90+00 1.30+0C 1.30+00 1.30+0
16 2.?0-03 2.90-03 1.?0-0! 1.90-03 1.90-3
23 * 3.4 0 +0 0 3.00+00 2.00 00 2.00+00 2.00+0
TE127" 1.16-03 2.29-03 2.79-03 7

1 5.60-01 5.60-01 3.50-01 3.70-01 3.70-01
3 1.60+01 1.60+01 9.50+00 1.00+01 1.00+01
4 2.00+00 2.00+00 1.20+00 1. 3 0 +0 0 1. 3 0 + 0 0
6 4.50+00 4.50+00 2.70 00 3.00+n0 3.00 00

,

t 9.90+01 1.00+02 4.60+01 6.90+01 6.90+01
.

16 !.20+00 1.20+0c 7.50-01 7.#0-01 7.#0 01
23 m.20+00 4.20+00 2.70+00 2.70*00 2.70+00
TE127 3.54-0k 3.83-04 3.49-02 7

1 1.14-02 1.1k-02 7.40-03 7.40-03 7.40-03

FIGURE C.0-2. File 10 Data Library
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3 1.?0-01 ..'0-01 1.20-01 1.20-01 1.20-01
4 2.20-02 2.20 02 1.50-02 1.50-02 1.50-02
6 5.10-02 5.10-02 3.41-02 3.41-02 3.k2-02
5 5.00-01 5.00-01 3.30-01 3.30-01 3.2!-01

16 3.90 02 3.00-02 2.50-02 2.50 02 2.50-02
- 23 7.30-01 7.30-01 4.80-01 4.80-01 4.30-01

I 129 3.06-03 5.71-03 6.67-03 7
'l' 1.?O+00 1.90+00 f.10-01 1.30+00 1.30+00

3 1.20+00 1.20+00 7.a0-01 8.10-01 F.10-01
4 5.60-01 5.60-01 3.60 01 3.70-01 3.70-01
6 6.00-01 6.90-01 4.30-01 4.50-01 4.50-01
8 1.50+01 1.51+01 8.00+00 9.91+00 9.91+00

16 1.40+03 1.50+03 6.40+c2 1.00+'3 1.00+03 -

23 8.40-02 +.40-02 5.30-02 S.50-02 5.50-02
C5134 3.69-01 3.'9-01 4.13-01 6

1 2.40+01 2.80+0! 1.10+01 1.70+01 1.70 01
3 9.70+00 9.90+00 5.40+00 6.60+00 6.60+00
4 2.81+01 2.90+01 1.30 01 1.40+01 1.90+01
6 1.20+01 1.30+01 5.00+00 8.80+00 8.60+00
8 4.50+00 6.90+00 2.30+00 3.20+00 3.20+00

23 1.50-01 1.50-01 9.20-02 9.20-02 9.80-02
C5135 0.00+00 0.00+00 2.14-03 F

1 1.50+00 1.70+00 6.60-01 1.10+00 1.10+0
3 1.40+00 1.ko+00 7.60-01 9.10-01 9.10-1
4 3.40+00 3.60+00 1.60+no 2.60+0C 2.40+0
6 3.40+00 4.11+00 1.40+00 2.70+00 2.70+0
8 5.60-01 6.30 01 2.80-01 4.10-01 4.10 01

23 2.40-02 2.40-02 1.60-02 1.60-02 1.60-2
CS137

-

5.62-06 5.99-Oh 2.81-02 6
> 1 1.30+01 1.50+01 5.90+00 9.90+00 9.90+00

3 7.50+00 7.50+00 k.10+00 5.00+00 5.00 00
6 2.00+01 2.20+01 9.50+00 1.h0 01 1.40+0!
6 1.ko+01 1.70 01 6.00+0C 1.10+01 1.10+01
2 3. 5 0+0 0 3.90+0 0 1. 80+0 0 2.50+00 2.60+00

l 23 1.20-01 1,20-01 f.00-02 8.00-02 8.00-02
9A137" 1.38-01 1.u6-01 1.47-01 0
CE144 4.25-0! 5.!S-03 1.13-02 6

1 6.80+00 9.20+00 2.60+0C 6.39+00 6.60+00
r 3 3.10+01 4.40+0! 1.20+01 2.90+01 2.90+01

4 5.70+01 7.20+01 2.20+01 k.70 01 6.70+01
6 6 1.11+02 1.20+02 4.10+01 1.20 02 1.20+02

t 6.50 02 8.60+02 2.60+02 5.60+02 5.60+02,

; 23 3.10+01 3.20+01 2.00+01 2.10+01 2.10+0!
'

polkh 7.38-03 7.65-03 2.69-01 0
L PF147 0.00+00 0.00+00 2.71-03 6

1 6.25-01 1.11+00 1.70-01 7.40-01 7.k0-01
3 2.31+00 5.10+00 7.70-01 3.k2+00 3.k2+00
h 1.22+00 2.60+00 4.00-01 1.70+00 1.70+00
6 9.60+00 3.00+01 3.20+00 2.00+01 2.00+01
8 4.40+01 8.10+01 1.60+01 5.40+01 5.40+01

23 1.70+00 1.!0+00 1.10+00 1.20+00 1.20+00
5*147 0. O. O. 6

1 1.aE+2 6.ht+2 1.7t+2 4.2E+2 k.2E+2
3 8.8E+2 3.0E+3 9.1E+2 2. 0! + 3 2.0E+3
= 1.tt+3 2.6t+3 1.ht+3 1.7t+3 1.7E+3
6 3.6E+3 2.6t+4 3.5E+3 1.7E+4 1.7E+6
8 1.7!+4 4.2E+4 1.ht+4 2,7E+4 2.7E+4

23 4.9E-0 5.4E+0 3.3E-0 3.65-0 3.6t+0
5"151 1.09-05 2.17-05 2.28 05 6

1 3.42-01 1.15+00 1.10-01 7.57-01 7.57-1
3 1.50+00 9.20+00 5.10-01 3.40+00 3.40*C
4 * 5.20+00 h.50+00 1.20+00 3.00+00 3.00+0
$ k.10+00 2.20+01 1.30+00 1.80+01 1.20+1 .

t 3.00+01 6.90+01 1.10+01 4.90+01 6.90+1
23 1.00+00 1.10+00 6.40-01 7.40 01 7.40-1
Eu152 0.0 0.0 0.0 6

1 5.2+00 1.6+01 1.70 0 1.0+01 1.0+01
3 2.0+0! 1.1+02 6.3+00 7.1+01 7.1+01
4 1.k0+01 1.70+01 5.50 00 1.10+01 1.10+01 -

6 1.60+01 7.90+01 4.50+00 3.20+01 5.20+01
8 2.3+02 5.1+02 8.k+01 3.6+02 3.6+02

23 4.90+0 5.3+00 3.1+00 3.5+00 3.5+00
EU154 2.07-01 3.09-01 3.66-01 6

FIGURE C.0-2. File 10 Data Library
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1 7.80 00 2.20+21 2.50+00 1.40 01 1.60+01
3 2.90+01 1.40+02 9.10+00 9.20+01 9.20+01
e 2.40+01 2.90+01 9.50+00 1.?0+01 1.90+01
6 5.00+01 2.50+02 1.60+01 1.60+02 1.60+02
8 4.00+02 2.50+02 1.40+02 5.90+02 5.90+02

23 1.10+01 1.10+01 6.70+00 7.50+00 7.50+00
Eu155 1.21-02 1.50-02 1.64-02 6

1 1.20+00 3.20+00 4.10-01 2.10+00 2.10+00
3 5.40 00 2.20+01 1.70+00 1.50+01 1.50+01+

4 3.90+00 4.60+00 1.60+00 3.00+00 3.00+00
6 8.50+00 3.50+01 2.70+00 2.30+01 2.30+01
8 6.50+01 1.30+02 2.40 01 8.90+01 F.90+01

23 1.80+00 2.00+00 1.20+00 1.3O+00 1.30+00
*

*01664 3.70-03 6
1 6.80+00 2.60+0! 2.20+00 1.70+01 1.70+01
3 1.20+01 4.90+01 3.90 00 3.20+01 3.20+01
h 7.40+00 3.20+01 2.40+00 2.10+01 2.10+01
6 2.20+01 1.10 02 1.10+00 7.20+0! 7.20+S1
8 2.70+02 6.20+02 9.60+01 6.40+02 4.40+02

23 4.90+00 5.40+00 3.10+00 3.60+00 3.60+00
w 125 0.00+00 0.n0+00 0.00+00 5

1 6.90-03 6.00-0? 4.60-03 4.50-03 6.50-03
4 6.20-02 6.20-02 3.90-02 4.10-02 6.10-02
6 2.00-01 2.00-01 1.20-01 1.30-01 1.30-01
f 3.30 01 3.60+01 1.70+nt 2.20+01 2.20+0!

23 2.80 00 2.PO+00 1.90+00 1.90+00 1.90+f0
Pa210 3.20-4 4.59-k 4.70-4 6

1 8.30+1 3.70 2 2.00+1 2.40+2 2.40+2
3 3.30+3 9.00+3 1.10+3 5.90+3 5.90+3
4 !.80+2 2.20+3 1.20+2 1.'O+3 1.PO+3
6 1.00+3 1.20+4 3.20+2 7.60+* 7.'O+1
3 5.40+6 1.20+5 1.90+4 P.50+6 8.50+6

23 1.00+1 1.10+1 6.'0+0 7.60+0 7.s0+0
E!210 0.0 0.0 6.91-2 6

1 7.00-1 7.00-1 k.50-1 6.60-1 6.60-1
3 9.80+1 9.80+1 6.60+1 6.40+1 6.ko+1
h 7.00 0 7.90+0 5.10+0 5.20+0 5.20+0
6 1.20+0 1.20+0 7.90-1 f.00-1 2.00-1
2 1.51 3 1.51+3 9.'O+2 9.91 2 9.91+2

23 7.70+0 7.70+0 5.00+0 5.00+0 5.00+0
P0210 C. O. C. 5

1 6.6E+1 6.*E+1 3.6t+1 4.2E+1 4.2E 1
3 1.9E+3 1.9E+3 8.7t+2 1.3E*3 1.3E+3
e 5.6E+2 5.kE+2 3. OE +2 3.6E+2 3.6E+2
6 2.7t+2 2.7E+2 1.5E+2 1. f E + 2 1.FE*2
8 3.6t*h 3.t!+w 1. 4E *h 2. 5 E +h 2. 4 E +4

23 1. 2E +1 1.2E+1 7.6E+0 7. 7E +0 7.7E+0
ea223 1.4E-2 1.55-2 1.!E-2 6

1 2.2E+2 2.2E+2 1.4E+2 1. 5 E +2 1.5!+2
3 6.7E+1 4. 7E +1 3.0!+1 3.1E+1 3.1E+1
6 1.6E+0 1.6E*0 1.0!+0 1.!!+0 1.1 E + 0

| 6 1.1E+3 1.1E+3 7. 0E +2 7. *E + 2 7. 4E *2
8 2. lE +h 2.1E+h 1.3E+k 1.4E+h 1.4E+6

23 5.5E+1 5.5E+1 3.fE+1 3.65+1 3. ' E .1
ea22k 2.05-3 2.26-3 2.25-3 6

- 1 f.70+1 6.70+1 h.!O+1 4.k0+1 h.40+1

| 6 3.32+2 3.32+2 2.!'+2 2.le+2 2.20+2
' 8 7.!!+3 7.3P+3 4.70+' 4.00+3 4.91+?

23 5.40+1 5.40 1 3.50+1 3.50+1 3.50+1
aA225 6

1 3.00+02 3.00+02 1.00+02 2.00*02 2.00 02
3 4.90+01 4.00+01 3.10+01 3.20+01 3.20+0!
k 1.70 00 1.70+00 1.10+00 1.10+00 1.10+00

*6 1.50+03 1.50+03 9.30+02 9.90+02 9.90+02
'

f 2.60+0h 2.ko+0h 1.50+04 1.60+06 1.60+04
23 5.30+01 5.30+01 3.*C+01 3.80 01 3.50+01
#A226 1.57-3 1.83-3 1.f5-3 4

1 2.47+3 6.70+4 7.80+2 4.60+6 k.60+6
6 2.u9+3 0.30+4 7.90+2 6.10+4 6.40+4
8 1.60+5 3.20+5 5.00+6 2.3n+5 2.30+5-

?! 6.60+1 7.00+1 6.00+1 b.70+1 4.70+1
ea229 t,gg.o) 4

1 4.00+03 3.70 04 1.'0+03 2.40+04 2.40+0h

| FIGURE C.0-2. File 10 Data Library
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8 h.10+03 3.40+6h 1.30+"3 2.20+0+ 2.20+0h
! 1.70+05 3.50 15 A.10+0'+ 2.60+03 2.60+05

23 1.10+01 1.20+01 a,o3+00 7.70+00 7.70 00
A0225 0.00+00 '

1 7.70+01 7.70+01 h.?0+01 5.10+01 5.10+01'
3 1.70+02 1.70+02 1.10+02 1.10+02 1.10+02
h 1.40 03 1.10 03 9.60+02 ?.90+02 4.40+et
6 1.20+03 1.20+03 7.30+02 7.80+02 7.6t+02
8 1.Po+ph 1.80+0h 1.10+0h 1.20+0h 1.20+0h *

23 6.90+01 6.90+01 h.50+01 h.80+01 6.40+01
A0227 1.00 6 1.PI-6 1.79 6 6

1 1.91+1 b.h9+6 5.92+2 2.90+6 3.01.h
3 1.30+3 3.10+4 b.10+2 2.10+h 2.10+6

6 h 1.10+6 9.60+6 3.50+3 6.20+b 6.20+b ,'

6 2.90+h 7.10+5 8.90+3 h.70+5 6.80+5
>.

8 h.01+1 9.00+5 1.h0+5 6.31+5 6.31+5 |'23 1.60+1 1.70+1 1.00+1 1.10 1 1.10 1! Tw227 1.ht-2 1.6E-2 1.KE-2 6'
1 1.1E +1 1.1! 2 6.62+1 7.2E+1 7.2E+1
3 3.Pt+2 3.fE+2 2.JE+2 2.5E+2 2.5E+26 6.5t+1 5. 5t +1 3.9E+1 h.3E 1 h.35 1e 6 3. t! +3 3.et+3 2.3E*3 2.5E+3 2.5E+3i
! 2.70+6 2.70+6 1.7E+h 1.!!+b 1.'E*h

'
23 4.h!+1 9.ht+1 6.2t+1 6.2t+1 4.2t+1Tw!2t 5.11-h 6.00-6 6.06-6 8

g
1 1.90 3 6. 5.0 +? 6.10+2 h.31+? 6.!!.?5
3 f.10+3 1.t0+6 1.70+3 1.2*+h 1.20+bv h 1.40+2 3.10+3 2.90+2 2.00+3 2.00-!} 6 5.50+k 1.90+5 1.+c+h 1.30+5 1.3n+!g 8 .2.40+5 h.60+5 9.R0+6 2.a0+5 2.80 5

| 23 1.10+2 1.10+2 A.t0+1 7.60+1 7.60+1?*229 9.19-3 5.98-1 6.03-3 6
| 1 3.21+3 1.59.! 9.10 2 1.00+5 1.10+5
y 3 5.60 3 2.10 5 1.70+! 1.50 5 1.LC+**

* 9.30+2 4.sg.h 2.90+2 3.00+h 3.30+6
6 6.60+b 3.30+6 2.00+6 2.10+6 2.30+6
8 3.h0+5 7.90 5 1.20+5 5.70+5 5.70+5

23 9.20+1 1.10+2 6.20+1 7.20+1 7.20+1
Tw230 9.83-5 1.25-6 1.27-6 6

1 k.70 2 2.30+h 1.ho+2 1.50+6 1.70+k
3 5.30+3 2.20+5 1.60+3 1.50+5 1.80+5h 9.10+2 4.50+h 2.!C+2 2.40+6 3.20+4

| 5 1.53 4 7.70+5 5.10+3 5.0i+5 5.50**
I
i

.

t 5.10+6 1.60+5 2.20+4 1.01+* 1.0!+4
23 1.20+1 1.30+1 7.30+0 f.90+0 f.!0+0
?>232 c. O. G. 6

1 1.00+2 3.00+6 1.?0+2 1.??++ 2.10+=
3 h.50+3 1.90 5 1.40+3 1.20+5 1.30+9
6 * 80+2 3.90+= 2.h0 2 2.50+6 2.70 h.

6 1.t0+k 9.60+5 5.70+3 5.50+5 8.10+t 3

8 7.20+b 1.70+? 2.60** 1.20+5 1.20+5
23 9.PO+0 1.10+1 6.20+0 7.20+0 7.20+0
84231 k.21-3 6.7t-3 h.PE-3 6

1 1.ht+3 6.5t+6 h.20+2 6.2!*h b.8E*h
3 6.90+3 3.ht+5 2. lt +? 2.2t+5 2.ht+?h 1.2E+3 5.9t+h 3.7E+2 3.9t+4 h.2E+h
6 3.!!.6 1.!E+6 1.?!*h 1. 0! +' 1.1E*F
! 4.9t+h 2.11 5 3.2E+k 1.5E+t 1.51 5 '

23 1.ht+1 1.5E+1 8.7t+0 1.0t*1 1. 0E *1
#A233 h.12-02 h.63-02 h.96-02 6

1 2.60-01 2.60-n1 1.50-01 1.70-01 1.70-1
3 1.10+00 1.10+0 0 8. 40-01 7. 3 0 01 7.30-16 2.90-01 2.90-01 1.10-01 1.90-01 1.90-15' 1.50+00 1.?C+00 8.90-01 1.01+00 1.01 0

*

8 1.70+01 1.70+01 1.00+01 1.10+01 1.10+1 *

23 2.90+00 2.90+00 1.90+00 1.90+00 1.90+0
U !!2 4.32-05 5.56-05 5.52-02 5

1 1.10+03 1.20+03 6.50 02 f.10+02 f.10+02
3 1.79+03 1.t0+03 1.00+03 1.20+03 1.20+03
6 9.20+03 1.70+0* 3.20+03 1.10+0h 1.10+0h -
f 2.60+05 5.50+05 8.60+0h 3.90+05 3.91+05

25 1.30 01 1.60+01 a.20+00 9.60+00 9.60+00
0 233 0.0 0.0 0.0 5

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

C.34

|
|

'

. . .

M9* *n ? *w m~ r m. _

*""*"* h .-___- _..~~~"ma-..-n_ ___



-,

=:
,, _. .- _- _.____m - . - . _ - . _ _ _ _ _ g m_ __ ._ _ __o

.

1 2.00+2 2.20+2 8.10+1 1.!O+2 1.91+2
3 *.20+2 t.30+2 6.60+2 ?.60+2 5.40+2
6 1.90+5 3.70 3 6.70 2 2.40+3 2.k0 3
8 5.60 6 1.50+5 2.30+h 1.00+8 1.00+5

23 1.20+1 1.3c+1 7.60+0 8.70+0 P.70+0
u 234 2.00-05 2.61-05 2.65-0! 5

1 1.90+02 2.20+02 8.00+01 1.60+02 1.40+02
3 8.10+02 8.10+02 4.50+n2 5.30+02 5.30+02
6 1.00+03 3.50+03 6.50+02 2.30+03 2.30+03
8 6.20+06 1.bo+05 2.20+04 1.00+05 1.00+05*

23 1.20 01 1.30+01 7.40+00 8.60+00 #.60-00
U 235 2.7E-2 3.15-2 3.1E-2 5

1 1.PE+2 2.0!+2 7.5E+1 1.?t+2 1.3E+2
3 7.4E+2 7.6E+2 4.2E+2 5.0E+2 5.cE+2
6 1.'E+3 3.4E+3 6.2E+2 2.2E+3 2.2E+3

*
F 5.8E+4 1.6 +5 2.!E+4 9. 6 E +4 9.6E+4

23 1.5E+1 1.EE+1 9.6E+0 1.1E+1 1.1E+1
u 23A 0.00+00 0.00+00 0.00+00 5

1 1.80+02 2.10+02 1.60+01 1.40+02 1.60+02
3 7.80+02 7.90+02 4.40+02 5.20+02 5.20+02
6 1.80 03 3.60+03 S.20+02 2.20+03 2.20+03
8 6.00+06 1.40+05 2.10+0h 9.70+04 9.80+06

23 1.10+01 1.20+01 6.90+00 f.00+00 F.00+00
u 237 1.76-02 2.00-02 2.01-02 0
V 23P 3.00+00 0.00+00 8.31-03 5

1 1.70+02 1.90+02 7.00+01 1.?0+02 1.30+02
3 7.10+02 7.10*02 4.00+02 6.70+02 4.70 02
6 1.70+03 ?.20+03 5.90 02 2.10+03 2.10+03
8 5.50+04 1.30+05 2.00+0h 9.01+04 9.01+04

23 1.00+01 1.20+01 6.60+00 7.70+00 7.70-00
U 240 7.50-0? o

N#237 3.25-03 4.33-03 4.42-05 6
1 4.80+0 2.30+04 1.50+02 1.50+0h 1.60+6
3 3.20+03 1.'e+05 1.00+03 1.10+0F 1.20+5
4 8.40+03 6.40+0! 2.60+03 2.90+05 3.20+5
6 1.10+36 5.10+05 3.40+0! 3.!O+05 3.60+5
8 6.20+04 1.40+05 2.20+0h 1.00+05 1.00+5

23 1.50+01 1.70+0! 9.70+0c 1.10+01 1.10+1
NP23! 0.00+00 0
Np239 2.22-02 2.46-02 2.67-22 6

1 1.60-02 1.60-02 1.00-02 1.00-02 1.00-2
3 8.70-02 8.70-02 5.70-02 5.70-02 5.70-2
4 2.50 01 2.50-01 1.40-01 1.60-01 1.60-1
6 2.90-01 2.90-01 1.90-01 1.90-01 1.90-1
3 1.80 00 1.60+00 1.10+00 1.10+00 1.16+0

23 3.'0+00 3.60+00 2.30+00 2.30+00 2.30+0
8023' 3.73-04 2.39-Oh 7.77-06 &

' 1 5. 5 0+ 0 2 2. 3 0+0 h 1.70+02 1.50+06 1.60*0e
1

3 2.80+03 9.60+0h 7.70+02 4.30+06 6.70+0h
4 9.60+03 !.10+05 3.00+0! 2.00+05 2.10+05
6 1.20+06 4.80+05 3.30+03 3.10+35 3.30+05
8 7.20+04 1.70+05 2.60+04 1.20+05 1.20+05

23 1.40+01 1.50+01 R.00+00 1.00+01 1.00+01
pu239 3.73-04 3.39-04 7.77-04 A

.

1 5.20+02 2.60+04 1.60+02 1.70+04 1.00+04
3 2.30+03 1.10 05 7.20+02 5.80+04 7.50+0h

|
,

4 9.00+03 3.30+05 2.F0+03 2.20+0! 2.30+0*
6 1.20+04 5.50+05 3.60+03 3.60+0? 3.90+05
8 6.70+0h 1.60+05 2.ke+0h 1.10+05 1.10+05

| 23 1.3O+01 1.40+01 8.10+00 9.60+00 9.40+00
Pu240 3.22-Oh 6.38-06 6.71-06 6

| 1 5 20 02 2.60+06 1.60+02 1.70+04 1.80+04
| 3 2.30+03 1.10+05 7.20+02 6.90+04 7.50+04

h 9.00+03 3.30+05 2.80+03 2.20+05 2.30+05
6 4.20+06 5.50+05 3.60+03 3.60+05 3.90+05

| 8 6.70+04 1.60+05 2.ho+0h 1.10+0! 1.10+05*

1 23 1.30+0! 1.40+01 8.30+00 9.60+00 9.60+00
8U261 0.00+00 0.00+00 0.00+00 6

1 2.10+01 4.30+02 6.70+00 2.80+02 2.90+02
' 3 1.00+02 1.90+03 3.20+01 1.!0 03 1.10+03

4 1.60+02 2.80+03 5.10+01 1.'0+03 1.80+03
6 6.00+02 1.20+04 1.90+02 7.40+03 7.60+03
8 1.30+02 2.80+02 4.50+01 2. 0 0+0 2 2. 0 0+0 2

FIGURE C.0-2. File 10 Data Library

1

| C.35

1

* *
.

t



- .
.-- . _~ . . - - - _- .- . as . - -. -~ .-- --- -u. - . - - - -r -=

!
<

!

,

23 2.70-01 2.90-01 1.70-01 2.00-01 2.00-01*

-
#V242 4.04-04 2.03-06 8.bb-Oh 5

1 5.00+02 2.50+04 1.50+02 1.60+04 1.70+04#

3 2.20+0? 1.00+05 6.90+02 6.70+0h 7.20+04
h 8.f0+03 3.20+05 2.70+03 2.10+35 2.20+05
6 1.10+0h 5.10+05 3.ho+03 3.30 05 3.80+05i ! 6.50+04 1.50 05 2.30+04 1.10+05 1.10+05'. 23 1.30+0! 1.40+01 2.00+00 9.20+00 9.20+00* PU243 h.20-03 6 *
1 1.80-03 1.80-03 1.20-03 1.20-03 1.20-03
3 f.40-03 5.40-03 5.50-03 5.50-03 5.50-03
4 2.20-02 2.20-02 1.40-02 1.40-02 1.40-02
6 6.50-02 4.50-02 3.00-02 3.0 -02 3.0 -02
8 2.20-01 2.20-01 1.40-01 1.50-01 1.50-01

23 2.20 01 2.20-01 1.50-01 1.50-01 1.50-01 ,

pu244 0.00+00 6
1 5.70+02 2.?0+04 1.80+02 1.ac.Ok 2.00+04

h 3 2.60+03 1.20+35 7.90+02 7.70+0h 8.30+04
i 4 9.90+03 3.70+05 3.10+03 2.60+05 2.50+05'

6 1.30+04 6.00+05 3.90 03 3.90+05 4.20+05
< 8 7.40+04 1.70+05 2.60+04 1. 2 0 +0 5 1. 2 0+0 5

23 1.90+01 2.10+01 1.20+01 1.40+01 1.40+0!
A*2h1 5.03-03 7.23-03 7.62-03 6'

1 5.50+07 2.20+04 1.70+02 1.60+04 1.50+04I 3 3. 70 +0 3 1. 8 0 + 0 5 1. 2 0+0 3 1. 0 0 +0 5 1.10+0 5
6 9.60+03 3.50+05 3.00+03 2.30+0? 2.ho+05
6 1.20+04 5.50+05 3.80+03 3.60+05 3.90+05
t 7.20 04 1.70+05 2.'O+04 1.20+0? 1.20+05

23 1.*0+01 1.60 01 9.00+00 1.00+0! 1.00+01
A7242" 8.34-06 1.61-03 1.f9-03 6

1 ?.90+02 2.21+04 1.80+02 1.60+04 1.?0+06
3 h.00+03 1.60 05 1.20+03 1.00+05 1.10+05
h 9.50+03 3.30+05 3.00+0! 2.10+05 2.20+05
6 1.30+06 5.80+05 4.10+S3 3.60+05 3.90+0!
t 5.10+04 1.20+05 1.90+0h f.30+06 8.30+0h

j 23 1.80+01 2.00+0! 1.10+01 1.30+0! 1.30+01
4 AM242 6.76-06 1.34-03 2.30-02 6

1 1.10+00 1.10+00 7.60-01 7.60-01 7.h0-01
? 3 7.50+00 7.50+00 4.90+00 4.90+00 4.90+00
| 4 1.90+01 1.90+0! !.20+01 1.20+01 1. 0 01

6 2.60+01 2.60+0! 1.70+01 1.70+01 1.70+01
j 8 2.40 02 2.h0+02 1.60+02 1.60+02 1.60+02; 23 1.60+00 1.60+00 1.00+00 1.00 00 1.00+00I

aF263 3.24-04 4.5e-06 4.f9-06 6
f 1 5.20+02 2.20+04 1.'0+02 1.ho+0h 1.50+0h

3 3.60+03 1.60+05 1.10+03 1.00+05 1.10+0*
I 4 9.10+03 3.60 05 2.80+03 2.20+05 2.60+0?

6 1.20+04 5.50+05 3.60+03 !.60+0? 3.90+05
t 6.90+04 1.60+05 2.60 04 1.10+0? 1.10+05

23 1.70 01 1.20 01 1.10+01 1.20 01 1.20+01
C"242 1.1!-05 1.36-05 1.34-05 '

1 3.70+02 4.90+02 1.50+02 3.20+02 3.20+02
3 1.70+03 .20+03 6.60+07 1.60+03 1.60+0!
4 6.40+03 f.30+0! 2.50+03 5.50+03 5.50+03
6 f.ho+03 1.10 06 3.30+03 7.30+03 7.30+03
8 4.h0 0h 5.00+0h 1.00+04 3.30+04 3.30+0h

23 1.80+01 1.50+01 9.80+00 9. !+00 0.70+00
0"263 1.70-02 8

1 5.50+02 1.!0 04 1.P0 02 1.00+06 1.00+9h
3 2.60+03 6.90+0h E.10*02 4.50+0h b.70+0h

'4 1.00+0h 2.60+05 ?.10+03 1.f0+05 1.60+05
i 6 1.30+06 3.70+05 b.00+03 2.ka+05 2.50+05
i 8 7.50+06 1.70+05 2.70+04 1.20+0* 1.20+05*'

23 f.50+01 1.60+01 9.50+00 1.10 01 1.10+01
CM244 3.0f-04 f.09-04 6.h0-06 A *

1

5.50+02 1.20 06 1.?0+02 7.60+0? 7.30+01 * '3 2.?0+03 9.30+4h 7.70 02 3.50+06 3.50+0h
4 f.40+03 1.60 05 2.70+03 1.10+05 1.10+0?
6 1.20+04 2.?0+05 3.90+03 1.20+05 1.90+05
? 7.50+0h 1.70+05 2.10 04 1.20+05 1.20+05

23 1.50+01 1.60+01 9.20+00 1.10+01 1.10+01
CF265 6.61-0? 7.62-03 7.ft-03 6

1 5.60 02 2.!0+04 1.70+02 1.50+06 1.60+96

FIGURE C.0-2. File 10 Data Library
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3 2.50+03 1.10+45 7.40+02 A.e0+0h 7.40+04
k 9.50+03 3.ag.ca 2.a3+03 2.30+05 2.50+05
6 1.20+04 5.70+05 3.50+03 3.70+05 6.10+ct
P 7.00+04 1.60+05 2.50 04 1.20+05 1.20+0*

23 1.40+01 1.50+01 f.80+00 9.90+00 c.ec-00
CF246 0.00+00 6

1 5.h0+02 2.30+04 1.70 02 1.80+04 1.40+0h
3 2.50+03 1,10+05 7.60 02 6.90+04 7.40+0h

* 4 8.50+0! 3 60+05 2.90+03 2.30+0! 2.80+05
6 f.10+0! 3.80+0! 2.80 03 2.50+0! 2.70+05
f 7.10+04 1.60+05 2.50+04 1.20+05 1.20+05

23 1.30+01 1.50+01 9.70+00 9.70+00 9.70+00
CV247 0.00+00 6

.
1 5.30+02 2.30+04 1.60+02 1.50+04 1.60+0h
3 2.40+03 1.00+05 7.40+02 6.80+06 7.30+04
4 9. 3 0+0 3 3. 5 0+0 5 2.90 +0 3 2.7 0+0 * 2.ko+0 5
6 1.20+04 5.50 05 3.60+03 3.60+05 3.90 05
5 7.00+04 1.60+05 2.50+04 1.20+05 1.20+05

23 1.70+01 1.90+01 1.10+01 1.!O+01 1.30+01
C"24! 0.00+00 6

1 4.40+03 1.90 05 1.40 03 1.20+05 1.30+05
3 2.00+0h R.60+0* 6.10+f.3 5.60+0* 6.00+05
6 7.70+04 2.90 06 2.k0+04 1.90+06 2.00+06
6 9.P0+06 k.80+05 3.00-06 !.00+06 3.30+0a
e 5.PO+05 1.30+06 2.10+25 e.50+05 9.50+05

?! 2.30+02 3.10+02 1.13+22 2.10+02 2.10+0?

FIGURE C.0-2. File 10 Data Library
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84 v77C05 5vwe73 et0673** et91W ihdna d173
84 v77C05/dvE7W 0051 sv3106 3b3711CN- v0n13 dVX* 1NC** vit 6373v53* 1/1 0053#

H i 1*503+C1 *C0 t'5C3*0( 1*503+05
3 1* 1*t13+05 5*213+05 1*ft3+05 1*113+05
3056 1*563*02 5*663+01 5*663+01 5*663*01
Nf56 5*t53+DC 5*263+01 *CC *OC
et15 5 1 * t 5 3 +01 9*983+03 *CC *CC
5346 t 813+01 CC *00 'CO
eciC4 t '* t 63-01 "CO *CO 'CC*

163+01 4'193+02 CG $*153+00SN1ti
1'203+CE

*

5- 4*t62+05 1'**13-CE 1*tt3-02.r lit
n E(5 **663+02 %*113+05 6*t83-09 6*283-09
546C 6*t53+02 f*083+01 *CC *C0
A 60 1*893-01 5*963-01 1*Ct3-09 1*033-04
4 61 5*t43-DZ 1*943*00 **903-02 **t03-OZ
:t61 f*513 01 5*553-02 *CC *00

,

.'E6iw 6*583-01
S'653-01 s'CC i'CC

503-03 513-C( 513-0(
2465 6*553-C3 t* ' *

NE654 *CD *CC *00 'CO
NECS f*193+00 1*tC3+0C f*113-00 f*113*00
1066 t*t43+0C 5*583+00 4*523-01 *00
tniCS 6*153*00 E*663*01 **t53+00 t*453*00
bht 05 'CD 'CD 'CO *CC
TS11CW 4*tf3+00 1*t53+01 'CC *00
TC11C 'CC *CC 'CD *CC
st1ZS 1*413+01 f*t13+01 *CD Z*443-bZ
43135* v*t53+CO %*593+01 i*%83-0Z 1*t43+01
5ht55 4*513+01 6*453*0E (*653+CI **5&3+01
5:tt5H *CC 'CO CC LC
56125 4*$03-02 1*tt3-01 $'*463-GZ 5 '* 6 3 3-C 2
a31tth 1*583*01 1*2%3+0Z *CC 1*543*61
;31Z4 i*613-02 1*E13-C1' 5*t53-CS t*1%3-01
i ttE t*553+05 1*m13+0$ Z*003+01 **C43+CS
351ft t*523*05 1*Z:3+01 1*t53+02 h*943+CI

!
;5111 1*513*02 (*143+02 i'593+01 *CO
35154 1*t63*05 1**13+01 t*iti'LZ 1*5Z3+01
671s4.. 'CO 'CC 'CC *UD
;21-t 1'C63+00 f*t43*00 6'i03-01 6*i03-01
ekit* 9*153-CE %*153-05 **153-05 9*153-05 .

h01tt 'CG *CO *CC *CC
d-194 1*C53-CE 1*663-01 'CO *CC
5wt94 *CC *CL 'CO 'CG
5a151 Z*143-01 2*6C3-01 **lC3-01 **lC3-01
latiL 6*C93*00 f*153+02 s't53-02 1*mf3-02

! ktZZ5 *LC *CC *CC CO

! hhtZZ 'C 'CC *CC 'CD
s621C *LC *CC *CO '00*

E1:10 *LC *CC "CC *CC
sO:1C *CG 'CC 'CC *CO
r 2iZ t*653+01 **193*09 1*193-02 1*1%3-02
4=252 1*153+01

i'CO
593*03 *CC "CC

c7336 CG *00 *00
,3Z3$ 'CL

*

"CC 'CQ *C0'

ahtZ( l*103+01 1*153*05 1*E&3*01 1*t63*01
bvZ2m **503*01 1*EC3*04 "CC *CC
cetit 'CC 'CQ *CC *CC
E!!!t *CL *CC *0C *CC
n tis **153+02 t*103*01 'CC *C0
4*t11 *CC *CC *CO *CC
estil *lC 'LO 'CO *CC
v3tti 'CC *CC *L0 'LO
awt44 'CC *00 *CC *CC
tetti CC 'OG *CO *CC
.retiJ 1'it3+01 Z*143+cs 5*Et3*06 S'ZZ3*00
ettif 6 '* 16 3 -C I $ * 543rC 15*C63-C1 5*063-01
n lE( $*iC3*02 9*953+01 E*513-02 **513-02 *

4=tt5 t*153*01 1*t53+01 6*553*G0 6*593+0C
tvitS *CO *CC *CC *CC
v !!$ *CC CC 'CC *00

! n til **553+03 f "* 613 * 01 *CD *CC
4=Efm *GO *CC 'CG *0C
ertiew *CO *00 *CD "CC

! e,tss CC cO CC CC
v-:*Z- t tf3*ei Z 5 3+02 1 1,3-0t 1 1$3-el

319083 3*0-E* 3tta 12 0e4e liqaeJA
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VW2%3 1*102-02 f*153-01 *CG *00
3W895 6*113+00 **103*02 1*t53-02 1'213-01
dht9E !*843*00 9*133+01 4*553-0( **653-0(
NetiB *00 *00 CO *GO

snZIL i*Z03+00 4*053+01 5'* S t 3-01 5*563-01
252-08 1*t53-023wtem 1*043+01 t'923+02

1'00 I
*00dnts% *00 *00 * ,

n 890 *CC *00 *00 *00
dnZ%0 Z*663+00 5*s13+01 5*t13-01 5*413-01 |

413+00
5'863-01

vwt91 1*583*01 **(13+02 5*t13+00,

1*hstf6 1*653-02 t'993-ot f*t63-ot
dntf6 t*663+00 9*853+01 t*%43-0( 1*%43-01

903*03 9'143*00 9*113+003dt95 1*943+01
t't03+00i' *00 *00dnI%1 1*t53-01

vw891 1*193+01 **143+01 /*863-01 4*863-01' *
84 v71C05/sv97W 0053 473104 343va10N* v3n13' wvx *!Nc* * ylb b313753' 1/40 0053

H i 1*593+tf *00 1*593+01 1*553+01
0 19 1*553+05 9*E03+05 1*f93+05 1*193*05

953+ot 5*993+02; 0050 5*t63+02 5*993+02
S'00 *00403+034'156 **$03+01

t'%63+01
*

,

i' *00 *00.tlle 1'143+62
5346 /*513+CE *00 *00 *00
sCICi 1*063+01 *00 '00 *00
5hlI( 1*503*01 5*E13+02 *00 l*963+00
0 tit 5*t43+02 1*f93+09 **t53+00 Z*t53+00

< .r tis 6*103+02 1*113+09 5*503-02 5*503-05
i 5L6C f*652*0* 1*953*05 '00 *00

4 60 f*143-01 1*613-01 f*153-01 f*153-01
A tI l'tf3-0E 1*562*00 t*9(3-02 Z*953-02
2t65 1*$03-02 5*433-01 *00 *00

153-01 1*153-01t665- 1*553-01 5*693-01
1'00 *002665 5*563-08 1*543-01 *

NELSw *00 'CC *00 *00<

i .'b 6 5 i'543+00 1*t93+00 i 593*00 1*it3*00
| a066 5*t43*00 1*st3+01 1'803+00 *00

t.r105 1*913*01 %*t13+01 6'*511*00 6*543+00
I

| t-105 *&C *00 'CO *00
i vt110h 4*$03*00 1*533*01 *00 *0G

rettO *00 *00 *00 *00
55115 5*163*01 1*503+C2 *CG t*613-02

|
a E*C53+00 5*603+01 1*513-01 1*463+01
5.illiwtits t*t13*01 4*263+01 t*t43+01 Z*463*01
56135w *00 *0C *00 *CC

463+02 lE3+DE 5*463+02
S C 13 5.*

5*463+02
t't43+02 1'001* 1*5Z3+01ailti 1*563*01 '

3114 **123-08 1*Lt3-01 1*663-01 1*153-01
I 126 5*093+C( 1*053+01 1*t03+0( i'553+09
3! lit 9*C53+01 t*153+C( 5*t53+01 1*513+02
;5115 e*513+02 5*553*03

s'053+01 5*913+02
lG3+01 *00

;5114 C*653*01 f*tE3+01 1*
t' Gvlita *00 *00 *00 *00

331+* 1*653+00 6*!03+00 1*$03+00 1*563+00
eatte 9*C%3-01 q*093-G1 4*C93-01 9*093-01
. cit + 1*tE3-15

S'053*00
903-15 *00 *00-

e.. t e t **023-08 1* *00 *00.

1'CD
5wttt '09 *00 *00

193+01193+01 1*t93+01 1*1t3*01sw151
1'1Z3+0(1* 1*553+09 Z*t03+00 !'* 90 3 +0 0' latiG

i avtt5
s'c13+01

153+02 l'503*02 5*633+01 5*653+01
5- 5 613+01 5 613+01 5 si3+el.,rirt

d6Z1C * 553+01 1 c 3+01 t 563-02 z 563-ot
ettis t is3-D: s s13-02 00 *00

1C * zs3 00 i 063-0$ 1 063-0=.ctiC
t 4,t3+eD3 0s ,5 563+0$ 6*613-01 5*s13-01r lit

| iutit 1 163 01 5 tt3*0* *00 cO
.

s cO 00 os 00n,t&.: r3tt 00 00 00 00
, 2wtts ts3+ef 6 ti3+01 ! 013*01 2 023 01

vtt* Z 553 01 15 *00 00
1 6,13+0* '60.itit 1 *43*OC 3*01 00 -

- $itit i t63-06 i tt3-06 *00 00
n tis 4 543.cE 1 Z53+0* 00 00

.s, tittil 00 00 00 00
00 00 00 *00
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l
v3ZZ4 *CC *CC 'CO *OL
1wtil *CQ *CC 'CQ *CD
avEEI *OC *00 'CO *CO
Netti 1*t63+01 Z*t13+09 **153+02 9*153+02
detS( i*663+0Z 1*663+02 i*663*02 f*663+0Z
n tit 5*553+0 1*tZ3+09 1*t53+0C 1*453+00
awZZ6 6*5Z3+05 1*583*05 5'153+0Z 5*453+02
tvlES Z'553*02 1*153+C( *00 *00
v 2Z5 9*853+02 **553+02 .+ ' 5 5 3 * 0 3 9*853+0Z
n Z(E /*1/3+02 1*313*09 *CC *00 *

awt59 CC 'CC *CC *CC .

dvZ1ew 'CC 'CO *00 *00*

swZ(9 *CC *CO *CC *00
ywZ9tw 6*163+CE Z*953+09 5*893+00 5*893+C0
vw291 1*563-02 1*1t3-CI *00 'DC

,

:dE9Z Z*053+01 9*543*03 1*163+0C 1*163+00
dot 92 513+02 4*003*01 (*163-01 1*163-01

i'CO.tetiS *00 *CC *00*

onZ16 f*053+02 5*143+01 5*lt3-01 f*l%3-01
:w29+ 9*t53+02 1*053*09 1*103-01 i*103-01
dn299 *CC *CC *0C *00
n 2tO 'CC CO *CC 'CC
ent9C f*553+0 4'* S t3 +01 f*663-01 1*663-01
vwttf 1'1t3+01 t*553+09 1*683+02 f*663+03
NWZEC Z*Gt3*02 C*543*OZ Z*141*ba Z*Et3*01
enlit 5*593*01 l*553*01 Z*913-C1 Z**53-01
:W395 1*553+C( Z*562*09 2*613+0E Z*612+02
en291 t*l&3+CC 1*253+0E *CC 'CL
vat 91 1*C03-0E Z*t63+09 5*533-01 5*5Z3+01

54 v7 005/ eve 7W C053 d73:0n 3 3y21ch- von 23* ecdn7 val N* vih e3 3v53* 1/1 C052
* 1 4*553*03 *CC 4*553*02 /*553+02
0 1t b'tt3*09 E'553*05 S'Z43*09 $*343*09
005C l*2f3+CI 9*553+01 9*553*01 9*553+01'

1156 9*063+00 t*063+01 CC *CC
.t151 1*113+tt Z*393*eZ 'CC *CO*

!346 5*6Z3*CI *CC *CG 'CO
e0104 Z*t53-01 *CC *CO *CD
5. lli s'Z53+0C Z*E93+eZ *CD f*fs3+0C-

n 219 Z*t63*eZ :*i03+01 Z*193-02 Z*193-01
n 155 :*543*02 t*Z03*01 5*tni-09 5'163-09
5 6C 9*583*02 1*493+CI *CC *CC
A CO 1*1(3-09 1*t93-01 5*463-05 5*t63-05
4 01 1*ft3-CE 5*553-C1 1*503-CI 1*503-02
:LL( 1*4C3-0( 1*223-02 *GC 'CO
.e i f a 5*t13-01 **553-C: Z*it3-0( Z*193-0(
:tsi Z*553-C:

1'DC
Z63-01 *CC *CC

.?16 5'm *CC *CC 'CO*

.tt65 E'c83+00 Z*113*CC Z*Ct3*OC C43+00
Z'CD4:60 1*533+00 9*113*00 5*543-01 *

nn!CS 5*541*LC Z*C03+01 f*143+0C i*143+00
eat 0$ *CC *00 *C0 *CD
ytllCd 5*453*00 6*593+CO *CC 'CO
v011C *CC 'CC *CC *00 *
SC1Z5 6*St3*OC 1*t13+ci 'CC 1*593-0Z
431Z5a i'913+DC Z*953*01 Z*133-02 4*413+00
SNIZS 9*543+01 5*593*03 l*593*01 *663+01
SE1:Sw 'CC *CC *CO *DC
56135 G*653-CZ 1*553-02 E*853-03 i'853-OZ
431Z4a s 003*&C 5*663*ht CO :*603+01
43124 5'*653-05 t'593-09

t''(13+01513-05 1*353-09
1 lE6 1*653+05 1*053+05 1* 1*523*05
: stim 1 493*05 s ie3+CZ z*t93*02 Z*663 01
:5155 1 C53+CZ *513+DZ Z *53 01 CO
35t54 c 553*03 6: 9 i S*3+CZ :*E13+01

C C.3 *0 226 v t f a. cO DC Co
33: 5 653-et i 653+C0 5 163-01 5 t61-019+ .

4:9+ 2 443-05 ez3-e5 Z 443-05 443-05
u. t99 CC 'CC Cc 'cOe

i94 5 353 C( 6 sf3-02 00 CO
5.ssi CC *Co CO DC

:swi51 1 913-ci s's03-01 i 9e3-er t 9C3-Ci
2wZiC * 5Z3+Ce 563+Cz Z :s3-GZ Z63-CE
uvilS CD CC CO 00
n.1:iZ CC oC cO cs

|319083 3*0-E* dtta 12 0ege ltqaeat ,
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dEE10 *00 *00 'CO *00
G! tic *CC *CO *CO *00
d021C *CC *00 *00 '00
n !!! 1*563+01 1*t93+09 /*523-01 l*543-0(
1M!it 5*S03+C0 1*t42*03 *00 'CO
47336 *00 *00 *CO *0C
YDEES *CD *CC *00 *00
1HZEE **043+01 5*463+0E Z*183*01 2*163*01
bvtE9 C*213+02 1'113+0( 'CO *00*

dGtit 'CC *OC *00 *00
6111E *00 'CO *00 *00
n ZES E'513+02 **t03+01 *00 *00
1Mt51 'CC *00 *CD 'CO
ertit 'DC 'CO *00 *00
93324 *00 *00 *00 *00,

awtE4 *00 *CC *00 *00
89811 *CC *CD CO 'CQ
Ndtid **tf3+00 1*063+02 m '* 15 3 +0 09*153+00
detfE .+*063-01 t*363-01 9*053-01 %*053-01
n tif **6t3+02 3*163+01 1*523-08 1*543-0Z ,_

453+01 5*t13+02 $*953+00 5*913+00awtt6
s'CO 'CO 'CO *CO44815 '

v3ttS *00 *0C *00 *00
n !iE t'993*02 2*103+01 *00 *CD
aatim *CC *00 *00 *00
ewtiaw *CC 'CC *CO *CC
dvlle 'CC *00 *00 *CD

563-03 4*563-03VWtelm 5*t53+00 1*tt3+02
l'00vwt92 9*543-Ci 1*C43-05 'CO*

3W192 **t53+00 1*003+02 6*153-01 8*153-01
enZ%3 !*tf3*00 1*152*01 E*E(3-0( 1*313-01
Ndtf6 'CO *CC *CC *00
engie 1*502*00 i'5Z3+C1 1*463-01 5*463-C(
3W!t* 5*153*00 1*lC3+02 6*123-01 $*123-0(
d n E .* * *CO 'CO 'CC *tO
n 2tC 'CO *00 *CC '*CC
enE90 !*t63*OC i'913+01 1*603-0( 1*EC3-01 /
vnE%1 6*E93*t5 1*143*02 f*603+00 f*503*00
Adt66 t'563-CZ E'503-ot Z'563-02 I'563-02
dntf6 1*t63+00 i't03*01 E*(13-05 Z'513-01
3W395 6'Ct3+00 1*!t3*0E Z*463+00 Z*t63+00 1

d.r t t I $*ts3-02 1*493+00 *CO *00
vwttI 5*693*00 1*183+02 5*t53-01 5*t53-01

44 :17005/ev61W G053 s131Ct 343YAtoN- v3n23' eGen7Y110h' elb 6373953' 1/40 0053
H i t'643+C2 *CG 4*643 02 4*543*03
3 tt 8*513+09 4*f03+05 E'513+09 6*513+09
3C50 e*152*02 i*443+02 f*ff3+C2 i*443+03
ht50 2*453+01 t*552+0E *00 *00
htb( 4*lt3*01 C*193+0$ *00 *CC
53t6 5*593+02 "CC 'CC *00
ectCI 5*E13 00 *CC *00 *00
shtE( /*C23+00 Z*443+01 *CO =*053+00
c tim t'523+02 4*t63+01 1*SC3+00 1*503*00
n giS %*523+02 5*643+01 4*ff3-01 **513-CE
5ttO !'553+09 l'513+09 *00 *00
A LC !*t03-01 t*123-01 Z*!03-01 t*t03-01
A CI f*ff3-02 6*913-01 1*%tE-GZ l'5E3-03
:601 4*t53-01 C*t43-01 *00 'CO
Nstiu C*t53-it 1*153-01 4*552-02 /*593-02
2o65 553-02 563-01 *00 *00
N&'6iw E'CO l'CD *CO *CO* *

; N665 !*243*00 Z*t53+0C 3*Ef3+&C 2*tf3+00

| k''593+CD C**13+01 5*563+00 'S*ES3+00
1366 E 553+00 5*643+00 1*t13*00 'CC
gnitS

'

4 10s 00 00 00 00-

,tsiC 5 583 00 i 043+01 CO 00
wetiC CO cO 00 00
5 Git 5 E e:3+Oi 5 3 01 *00 i 543-0E
23:tiw = 103+00 1 C43+01 :*0i3-01 6 f:3+00
5st25 843+01 Z 563+01 i .*3+01 ;i s53*01

. 5stzsw CC 00 CC 00
56i25 8 523 04 2*523 0E ! 5:3+03 2 523+02
13izew 6 %53*00 4 443+01 00 .i 6,63+Oi43124 i*E 3-et 1 153-01 :*t53-05 i 1 3-01
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! 126 t*Z53+0( 2*tt3*01 6*133*02 Z'513+05
35159 2*463+01 1*932*0( 9*193*0Z

1'CO
C*3+0Z

351f5 1*t13+01 9*903+0Z 9'513+01 '
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APPENDIX D

.

INPUT PREPARATION

This appendix describes input data card requirements and options for exe-
,

cution of ALLDOS. An input logic diagram is given in Figure 0.0-1 which refers
to the cards by card types. The card types are described below. The user is

i 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 (8A10) to be printed in the heading of each output report. The

f next set of cards gives data for NAMELIST set INPUT. The first card of this

i 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

INPUT parameters recognized by ALLDOS are described below.
1

i Parameter (Dimension) Description

|

l NREL Number of release pathways to be
considered, l<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
IPATH.

IPATH Release pathway selection index.
IPATH = 1 for airborne and terrestrial. .

pathways'

IPATH = 2 for waterborne pathway only
IPATH = 3 for all three pathways

.

D.1
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j Read Title Card (Type 1) [En f)le

.

Dose
Calculations

a

e

Read MAMELIST set INPUT
I

Else f

INV > 0

Then
o

If If
If Else LADF>0 or Tnen LADF = 2 or Then

INV = 1 LFDF30 or LFDF = 2 or*

{ LTDF > 0 LTDF = 2
Y

Else Else Read NCL,
dead deiease Card Type 3

Inventory from
,

Cards (Type 2)

If Then,

Calculate Release Else ff Inventories INV # 2 Else
Read ADF

/ Cards (Type 4)
Then

r

Read Basie _ Then f g Ther:

Inventory -
gg ,

From File 15 ''

Read FDF
Else Else Cards (Type 4)

-,

Read Basic Inventory
ThenFrom Cards (Types 5-8)

If

LTD. .

Else Read TCF"
Cards (Type 4)

.

FIGURE D.0-1. ALLDOS Input logic

r
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1

! Parameter (Dimension) Description

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

LPOP Population-dose calculation control integer:-

LPOP < 0 skip population doses
; LPOP i 0 calculate population doses.
1

I* LFCT Control integer for printing special output
'

reports:
LFCT < print no special reports,
LFCT 7 1 print fractional contribution

reports,
LFCT - 2 print dose per radionuclide

! reports,
! LFCT = 3 print both of above.

LM Maximum individual dose calculation control
integer:

LM <0 skip maximum individual doses,
;

LM 30 calculate maximum individual doses.
|

|- second dose commitment period doses. When
LY Control integer for calculation of the

| LY = 3, the prolonged release dose
conversion factors for inhalation are used

j for acute and chronic releases (LR = 1 or
i 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.

LADF Control integer for input of airborne
pathway release factors:

LADF < 0 skip release factor input
LADF T 0 read airborne release factors
LADF = 2 read number of classes, card

type 3
.

.

I LFDF Control integer for input of terrestrial
pathway release factors:

LFDF < 0 skip release factor input
LFDF T 0 read terrestrial release factors"

i LFDF = 2 read number of classes, card
'

: Type 3

|
.

D.3
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Parameter (Dimension) Description,

f

| LTDF Control integer for input of waterborne
) pathway release factors:
( LTDF < skip release factor input

LTOF >0 read waterborne release factors
LTDF = 2 read number of classes, Type 3

i i

| NOTE: only one card of Type 3 will be read for a case, even if more than
one of the above control parameters are set to 2.,

.

! NRN Number of radionuclides in the release
I inventory read from cards:

IgNRN 100 when INV = 1.5
A INV Release inventory specification control'

integer:
; INV <0 uses previous inventory, no input,
| INV = 1 read release inventories from
; cards (Type 2)

INV = 2 calculate release inventories from"
previous basic inventory using new release
factors
INV = 3 read basic inventory from cards

y (Types 5-8) and calculate release using
; release factors
; INV >3 read basic inventory from File 15

using inventory set INV-3 and calculate
! release using release factors
B

| LORG(5) Organ selection array for this case.
Values of LORG must be taken from values in
the array IORG as read from the master data
file in Unit 10. The values of LORG must
also correspond to organs for which data is
provided in the terrestrial and waterborne

dose conversion factor data file on Unit 12
(see Appendix B).

PM Population weighted air transport factor
for airborne pathway, PMa, man.sec/m3,

.

FPM Population weighted air transport factor '

for the tgrrestrial pathway, PM .t
man.sec/mJ.

.

PFLOW Population environmental transport factor
for the waterborne pathway, F ,p

3man.sec/ft ,

0.4

. .
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1

Parameter (Dimension) Description

XQM Maximum individual time-integrated air
concentration for the airborne pathway,
(E/Q)a,sec/m3,

FX0M Maximum individual time-integrated iar.

concentration for the terrestrial pathway,
(E/Q)t,sec/m3,

FLOW Maximum individual environmental transport*

factor for the waterborne pathway, F .m3sec/ft .

TC Plant life factor based on the release
duration, years. If TC is less than or j

t equal to O then it is set to 1.0.
i

|

The remaining input cards are determined by values of control parameters
INV, LADF, LTDF and LFDF 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 A8 AREC, radionuclide name for which release terms
on this card will be assigned.

9-10 2X Blank

| 11-20 E10.1 QT(1), activity released to the airborne
! pathway, curies.

21-30 E10.1 QT(2), activity released to the terrestrial
pathway, curies.

31-40 E10.1 QT(3), activity released to the waterborne
pathway, curies.

Note: NRN cards of this type are read when INV - 1.
*

1

3 1-2 I2 NCL, number of radionuclide classes to be used*

for this case,1 NCL 80.1 1
Note: One card of this type is read when any of the parameters LADF, LTDF or

| LFDF is equal to 2 and INV>l.
,

4 1-2 I2 IC, radionuclide class index for the release
fraction on this card, 1 IC NCL.11

D.5
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Card Type Columns Format Parameter Description

3-10 E8.1 0F(IC), release fraction for this radionuclide
class.

Note: Cards of this type are read until a value for IC greater than 80 is
encountered. -

5 1-3 13 NQ, number of radionuclide entries in this card
set, 1<NQ<350.

,

4-11 7X Blank
11-60 SA10 DSET(5), description title for this basic

inventory.
'

6 1-3 I3 NCLS, number of radionuclide classes to be
defined for this basic inventory, 1<NCLS<80.

7 1-3 I3 ICLS, radionuclide class index for the class

named on this card.

4-10 7X Blank

11-20 A10 0FNAM(ICLS), descripive name for radionuclide
'

class ICLS.

Note: NCLS cards of Type 7 are read.

8 1-8 A8 AQ(i), radionuclide name for activity on this
card. Names must be taken from the master list
on the File 10 library.

9-10 12 ICL(i), radionuclide class this radionuclide is
assigned to, 1<ICL(i)<NCLS<80.

11-20 E10.1 SQ(i), activity of this radionuclide in the
basic inventory, curies.

J

Note: NQ cards of Type 8 are read. Cards of Type 5-8 are read as a set'

when INV is 3.

. ,

|

.

|0.6
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APPENDIX E

. SAMPLE PROBLEM

This appendix illustrates use of the computer program ALLDOS. NecessaryI -

input to the computer programs DACRIN and PABLM are presented for generation

| of dose conversion factor parameters.
,

A two-part sartple problem is described showing use of ALLDOS for acute
and chronic releases. Use of File 15 for inventory specification is also
illu's trated .

E.1 Sample Problem Description

The sample problem has two cases to illustrate selection of several
options. Input parameters for each case are listed in Table E.1-1. The first

case is to exercise the following features:

acute release (LR = 1, LY = 0, TC - 1)o
airborne and terrestrial pathways (NREL = 2, IPATH = 1).

population dose calculation (LPOP = 1, PM, FPM).

maximum individual dose calculation (LM = 1, XQM, FXQM).

release inventory from cards (INV = 1, NRN = 5).

four organs; total body, bone, lungs, thyroid (LORG(1) = 1,6,8,16).

The second case is to be executed immediately after the first case in the same
run. Only those 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)e
population and maximum individual dose calculation (no change),

inventory from File 15 (INV = 5, LADF = 2. LTDF = 1, LFDF = 1).

new dispersion parameters (PM, FPM, PFLOW, XQM, FXQM, FLOW)j .

same organse

The second case uses a ba' sic 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.1

. .
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TABLE E.1-1 Sample Problem Input Parameters

Parameter Case 1 Case 2

NREL 2 3
IPATH 1 3

*

LR 1 2
LY 0 3
LPOP 1 (same)
LM 1 (same)
LFCT 0 2
LADF 0 2
LTDF 0 1

LFDF 0 1

NRN 5 (not used)
INV 1 5

LORG(1) 1,6,8,16 (same)
PM 2.0 E-3 1.0 E-3
FPM

,0 2.5
2.0 E-3 1.0 E-3

PFLOW

XQM 1.0 E-4 2.0 E-6
FXQM 5.0 E-5 2.0 E-6
FLOW 0 8.3 E-6
TC 1.0 30. .

Release factors are given for each pathway which are to be applied to the basic
inventory activites in generation of the release activities.

The waterborne pathway parameters FLOW and PFLOW are calculated for an
5 3average annual river flow rate of 1.2 x 10 ft /sec and a population of

53 x 10 people.

A listing for the sample problem output is given in Figure E.1-2.

.

.
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ALL005 5Ap*LE Pe0PLEM CASE 1. #ELEASI INVENT 0tv F80M CaoOS, NO FRACTIONAL DATA
S I N*UT N8 Els2, IP A TMel,Le s t ,LPops t ,Lus t ,L8CTso, LYs0,L ADFs0,L80eso,LTD*s0,

- N'Ns5,INvs!,LosG(t)st,A,8,16, Pest.08-3,FPm:2.0E-3,xCpst.0E-4,PXQPs5.0E-5,
TCat. SENQ

te85 2.5E+2 0.0
Sa90 6.3E+0 6.3E+0
1 129 5.9E+1 2.9E+1
C5137 2.3E+0 2.3E+0

' 9A137M 2.1 E + 0 0.0
ALL005 5 APPLE #809LEM CASE 2. EELEASE INPUT USING FILE 15 mASIC INVENT 0t?

IINPUT NaELa l, lPA TMs ),LR s2,LFC Ts 2,L Ys ),LADr 2,LTO's t ,LFD8:1,INys5,s
**s t .0E- 3, F P=s t .0E- 3, PFLow s2. 5,20Ms 2. 0 E E , F x QMs 2. 0 E-6, *LCw s l . 3 E A ,
TCs30. SENO
3

1 1.0-4
2 1.0-6
3 1.0-8

99
i 1 1.0-m

2 1.0-6
3 1.0-4

49
1 1.0-3
2 1.0-3
3 1.0-6

99

FIGURE E.1-1. SAMPLE Problem Input- Card Listing
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87 ALLDOS SAMPLE P90RLEM, PARLM INPUT FILEFOOD FACTOR LipRARY - .

F000 LlRRARY NUCL10E 38 N0144 WAS NOT FOUND. SET I
F000 LIRRARY NUCL10E 44 RN222 WAS NOT FOUNO. SET I
F000 LIRRARY NUCL10E 51 AC228 WAS NOT FOUNO. SET I
F000 LIBRARY NUCLIOE 54 Pm212 WAS NOT FOUNO. SET I
F000 LIBRARY NUCLIOE 55 RI212 WAS NOT FOUND. SET I
FOOD LIRRARY NUCL10E 57 TM231 WAS NOT FOUNO. SET I
F000 LIRRARY NOCLIOE 69 TM234 WAS NOT FOUNO. SET I
F000 LIPRARY NUCLIOE 10 PA234M WAS NOT FOUNO. SET I
F000 LIBRARY NUCLIOE 11 PA234 WAS NOT FOUNO. SET I

FIGURE E.1-2. ALLDOS Sample Problem Output

ALLDOS SAMPLE PROBLEM CASE 1. RELEASE INVENTORY FROM CAROS, NO FRACTIONAL DATA 082080
RELEASE IS ACUTE (LR: 1)
POPULATION DOSE FACTORS - AIR /F000/L10Ul0 2.0-003 2.0-003 0.

MAxlMUM IN0lvl0UAL X/Q VALUES - AIR / FOOD /LIQUl0 1.0-004 5.0-005 .0
POPULATION 00558 YES
PLANT LIFE 1.0 YEARS
INHALATION DOSE CALCULATION FOR 4 ORGANS

TOTAL 800Y RONE LUNGS THYROBO
DOSE TIMES ARE 1 YEARS 50 YEARS
EXTERNAL DOSE CALCULATION FOR TOTAL RODY
FRACTIONAL CONTRIRUTION TABLESu NO *

DOSE /NUCLIDE CONTRlRUTION TAmLESM NO
MAXIMUM INDIVIOUAL 00SEE YES
PATHWAY INDEX !$ 1 FOR AIR PATHWAYS ONLY
NUCLIOE INVENTORY DATA

NUCL10E AIR AIR-FOOD WATER
KR85 2.5E+02 .0 .0
SR90 6.3E+00 6.3E+00 .0
1 129 5.9E+0! 2.9E+01 .0
CS137 2.3E+00 2.3E+00 .0
RA137M 2.tE+00 .0 .0

INPUT CHECKED SY DATE
xxxxxxx=unxxxxxxxxxxxxx=nuxx xxxxxxxxxxxx

FIGURE E.1-2. ALLDOS Sample Problem Output
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ALLDOS SAMPLE PROBLEM CASE 1. RELEASE INVENTORY FROM CARDS, NO FRACTIONAL DATA

082080
MAxlMUM INDIVIDUAL DOSE COMMITMENTS (REM)

DOSE COMMITMENT PERIOD
PATHWAY /0RGAN 1 YEARS 50 YEARS

AIR SUBMERSION
*

TOTAL 800Y 5.9E-05 5.9E-05

INHALATION

TOTAL SODY 4.6E-02 3.9E-01
MONE 4.9E-01 5.6E+00
LUNGS 6.8E-01 1.4E+00
THYRolD 8.3E+00 8.8E+00

TERRESTRIAL (AIR PATHS)

TOTAL BODY 4.3E+00 2.lE+01
80NE 3.2E+00 5.0E+01
LONGS 5.6E-02 2.2E+00
THYRolo 3.0E+03 5.3E+03

TOTAL DOSES

TOTAL 800Y 4.3E+00 2.2E+01
BONE 3.7E+00 5.5E+01
LUNGS 7.4E-01 3. 6E +00
THYR 0lO 3.0E+03 5.3E+03

FIGURE E.1-2. ALLDOS Sample Problem Output

ALLDOS SAMPLE PRORLEM CASE 1. RELEASE INVENTORY FROM CAROS, NO FRACTIONAL DATA

082080
POPULATION DOSE COMMITMENTS (MAN-REM)

DOSE COMMITMENT PERIOD
PATHWAY / ORGAN 1 YEARS 50 YEARS

AIR SUBMERSION

TOTAL BODY 1.2E-03 1.2E-03

INHALATION .

TOTAL 900Y 9.lE-01 7.9E+00
SONE 9.7E+00 1.lE+02
LUNGS 1.4E+01 2.8E+0!

| THYRotD 1.7E+02 1.8E+02

TERRESTRIAL (AIR PATHS)

TOTAL 800Y 1.2E+02 5.0E+02
8.6E+0! 1.lE+03BONE *

. LUNGS 1.5E+00 5.7E+01*

THYRotD 8.8E+04 1.5E+05
I

TOTAL DOSES

TOTAL 800Y 1.2E+02 5. lE +0 2
j BONE 9.6E+01 1.2E+03
i LUNGS 1.5E+01 8.6E+01

THYRol0 8.8E+04 1.5E+05

FIGURE E.1-2. ALLDOS Sample Problem Output
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e, .

nAl37H 1.9E*05 I.9E*01 1.9Ee04
CEl44 7.7E-01 F.1E-01 F.FE+02
PR144 1.1E-01 1.lt-DI 1.1E+02
PHl47 9.9Ee00 9.9E+00 9.9E+05 f

SHISI 1.5Ee00 1.5E+00 1. 5E e 0 3 I
RA224 6.lf-08 6.lE-08 6.lE-06

[TH228 6.lE-88 6.lE-08 6.lE-06
IH229 l.9E-09 1.9E-09 1.9E-07
1H230 1.8E-40 1.8E-10 I.8E-08 i

TH232 1.6E-08 1.6E-08 1.6E-06
PA253 1.lf-10 1.5E-10 1.3E-08,

u 252 6.8E-08 6.8E-08 6.8E-06
U 233 4.0E-06 4.0E-06 4.0E-04
U 25% 4.2E-06 4.2E-06 4.2E-04
U 255 1.5E-07 1.)E-07 1.1E-05
u 236 9.6E-12 9.6E-12 9.6E-10
0 257 4.6E-08 4.6E-88 4.6E-06
0 238 3.0E-06 3. 0E -0 6 3.0E-04'
HP257 1.3E-08 1.3E-08 1.3E-06rn NP239 8.lE-06 8.lE-06 8.lE-04

,

*

y) Pu238 9.0E-06 9.0E-06 9.0E-04 [PU239 2.4E-04 2.4E-04 2.4E-02 P
PU240 6.6E-05 6.6E-05 6.6E-03 I
PU248 1.8E-05 1.8E-03 1.8E-01 I

PU242 2.5E-08 2.5E-08 2.5E-06 k-
AH241 I.7E-05 8.7E-03 1.7E-01
AH242H 1.2E-05 1.2E-05 1.2E-05
AH242 1.2E-05 1.2E-05 1.2E-03
AM243 8.lE-06 8.lE-06 8.lE-04
CH242 1.0E-05 1.0E-05 1.0E-05
CH244 1.4E-04 1.4E-04 1.3E-02
CH245 1.2E-08 1.2E-08 1.2E-06

INPui CHECKED BY DATE
,
'

unuuuuuuuuuuuuuuuuuuuuuuunun unusuuu= unum

FIGURE E.1-2. ALLDOS Sample Problem Output
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ALLDOS SAMPLE PROBLEM CASE 2. RELEASE INPUT USING FILE 15 BASIC INVENTORY
DECAY FOR $ YEARS, RASIC INVENTORY 2. -

082080
MAXIMUM INDIVIDUAL DOSE COMMITMENTS (REM)

DOSE COMMITMENT PERIOD
PATHWAY / ORGAN 1 YEARS 70 YEARS

AIR SUBMERSION

TOTAL 800Y 5.5E-06 1.7E-04

INHALAfl0N

TOTAL RODY 2.2E-03 1.3E+00
BONE 3.0E-02 2.0E+0!
LUNGS 3.9E-02 5.2E+00
THYROIO 7.7E-06 3.6E-04

TERRESTRIAL (AIR PATHS)

TOTAL BODY 1.lE-02 6.lE+01
80NE 3.2E-02 2.3E+02
LUNGS 1.2E-03 7.5E-01
THYR 010 2.0E-03 8.9E-Ol

TERRESTRIAL (L QUlO PATHS)

TOTAL BODY 8. 0E -01 S.7E+02
BONE 1.lE+00 2.0E+03
LUNGS 1.2E-01 1.4E+01
THYR 0lO 8.6E-03 7.9E+00

TOTAL DOSES

TOTAL 800Y 8.1 E -01 6.3E+02
BONE 1.lE+00 2.3E+03
LUNGS 1.6E-01 2.0E+01 *

THYROLO 1.lE-02 8.8E+00

FIGURE E.1-2. ALLDOS Sample Problem Output
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ALLOOS SAMPLE PRONLEM CASE 2. RELEASE INPUT USING FILS IS BASIC INVENTORY
DECAY FOR S YEARS, RASIC INVENTORY 2.

082080
POPULATION DOSE COMMITMENTS (MAN-REM)

DOSE COMMITMENT Pf d100
PATHWAY / ORGAN I YEARS 70 YEARS

AIR SUBMERSION

TOTAL 800Y 2.8E-03 8.3E-02

6NHALAYION

TOTAL BODY 1.lE+00 6.7E+02
RONE 1.5E+01 1.0E+04
LUNGS 2.0E+01 2.6E+03
THYROID 3.8E-03 1.8E-01

TERRESTRIAL (AIR PATHS)

TOTAL BODY 3.2E+00 1.4E+04
SONE 8. 7E +00 S.2E+04
LUNGS 4.lE-01 2.5E+02
THYR 0lO 6.8E-01 2.9E+02

TERRESTRIAL CLl0Ul0 PATHS)

TOTAL 800Y 2.0E+04 7. 2E *0 7
OONE 5.0E+04 2.6E+08
LUNGS 2.6E+03 1.3E+06
THYRolo 1.3E+03 1.2E+06

TOTAL DOSES

| TOTAL 800Y 2.0E+04 7. 2E +0 7
'

BONE S.oE+04 2.6E+08
LUNGS 2.6E+03 1.3E+06
THYROID 1.3E+03 1. 2E +0 6

l FIGURE E.1-2. ALLDOS Sample Problem Output
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' ALLDOS SAMPLE PRORLEM CASE 2. RELEASE INPUT USING FILE 15 BASIC INVENTORY
DECAY FOR 5 YEARS, RASIC INVENTORY 2.

082080 *
.

DOSE 8Y NUCL10E FOR THE MAXIMUM INDIVIDUAL. DOSE TIME 1 YEARS
NUCLIOE TOTAL 800Y RONE LONGS THYR 010

k H 3 5.5E-07 .0 5.5E-07 5.5E-07
{ C 14 6.5E-05 2.8E-04 6.5E-05 6.5E-05
) C060 6.8E-05 6.2E-05 1.5E-05 6.2E-05 - !

; NIS9 4.3E-08 2.2E-07 9.9E-09 7.9E-12,

NI63 1.3E-05 3.2E-04 2.9E-06 .0
b SC79 2.7E-07 4.8E-14 8.3E-09 4.8E-14
i SR90 1.1E-01 4.2E-01 3.7E-02 4.3E-08' Y 90 3.lE-05 1.0E-03 7.5E-04 3.9E-06

Y 91 3.7E-14 1.2E-12 6.6E-13 3.2E-15
ZR93 4.6E-09 8.6E-07 1.lE-07 5.lE-20

L NR93M 9.!E-09 9.lE-08 3.7E-08 1.6E-10
| ZR95 6. 8E -13 3.lE-12 7.6E-12 2.2E-14

N895M 3.9E-17 3.9E-17 3.9E-17 3.9E-17
N895 1.8E-Il 2.4E-Il 2.0E-Il 1.5E-11
TC99 1.4E-07 3.1E-07 1.9E-06 6.8E-12
RH106 2.0E-09 2.0E-09 2.0E-09 2.0E-09
Rul06 5.5E-05 8.3E-05 3.2E-04 5.1E-05
PO107 2.5E-10 .0 3.6E-10 .0
AG110 4.7E-14 4.7E-14 4.7E-14 4.7E-14
AG110M 4.8E-09 7.6E-09 1.5E-07 6.3E-10
SN123 3.3E-09 1.2E-07 7.0E-10 1.7E-09
58125 6.95-06 1.3E-05 2.6E-05 5.3E-08
TE125M 5.7E-06 4.0E-05 2.5E-06 1.3E-05
SN126 2.9E-07 5.4E-06 1.3E-07 1.2E-07
58126M 5.4E-12 5.4E-12 5.4E-12 5.4E-12
58126 2.9E-09 2.9E-09 3.1E-09 2.9E-09
TE127M 2.9E-10 2.3E-09 1.7E-10 6.3E-10 |-

TE127 1.3E-12 5.5E-12 1.4E-12 4.lE-12
) i 129 1.8E-06 1.0E-06 3.3E-07 1.2E-03
} C5134 5.1E-05 2.5E-05 6.6E-06 8.9E-07
| C5135 7.3E-07 1.6E-06 1.7E-07 1.8E-14

C5137 7.0E-01 7.lE-01 1.2E-01 9.lE-03
BA137M 5.4E-06 5.4E-06 5.4E-06 5.4E-06
CE144 2.2E-05 8.3E-05 4.2E-04 1.7E-05
PR144 2.4E-06 2.4E-0E 2.4E-06 2.4E-06

'

PM147 3.6E-06 6.7E-05 3.2E-04 1.0E-09e
SM151 8.0E-06 1.2E-05 4.1E-05 7.7E-06
RA224 5.0E-Il 2.5E-10 5.9E-10 2.5E-16
TH228 8.4E-Il 2.2E-09 1.2E-08 8.7E-12,

TH229 3.9E-12 7.6E-11 4.5E-10 7.7E-14
TH230 5.2E-14 1.9E-12 8.0E-12 2.6E-17
TH232 6.3E-12 1.9E-10 8.4E-10 1.2E-13
PA233 7.7E-16 9.6E-16 3.4E-15 7.3E-16

,

FIGURE $.f-2. ALLDOS Sample Problem Output .
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U 232 1.lE-10 7.7E-10 1.2E-08 3.2E-15
U 233 1.1E-09 9.5E-09 1.8E-07 4.2E-13-

U 234 1.2E-09 9.7E-09 1.8E-07 5.7E-13
U 235 3.4E-Il 2.8E-10 5.3E-09 4.0E-13
U 236 2.6E-15 2.lE-14 4.0E-13 3.7E-20
U 237 1.6E-15 1.6E-15 1.6E 15 1.6E-15
U 238 7.5E-10 6.4E-09 1.2E-07 2.5E-12
NP237 4.4E-12 9.2E-11 5.9E-10 3.5E-13
NP239 2.0E-Il 2.3E-11 3.8E-Il 2.0E-Il
PU238 3.1E-09 6.9E-08 4.7E-07 2.?E-13
PU239 7.7E-08 1.7E-06 1.2E-05 3.7E-12
PU240 2.lE-08 4.RE-07 3.2E-06 1.6E-12
PU241 2.5E-08 7.0E-07 1.7E-07 .0
PU242 7.5E-12 1.7E-10 1.2E-09 5.3E-16
AM241 5.9E-07 1.3E-05 8.8E-05 5.7E-09
AM242M 4.4E-09 1.0E-07 4.4E-07 5.8E-12
AM242 1.8E-Il 4.lE-10 3.9E-09 1.6E-14*

AM243 2.8E-09 5.9E-08 3.9E-07 1.9E-10
CH242 3.0E-09 6.6E-08 3.8E-07 5.7E-13
CM244 4.6E-08 1.lE-06 7.3E-06 7.2E-12
CH245 4.3E-12 9.2E-11 6.0E-10 2.lE-13

FIGURE E.1-2. ALLDOS Sample Problem Output
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ALLDOS SAMPLE PRO 9LEM CASE 2. RELEASE INPUT USING FILE 15 RA51C INVENTORY
DECAY FOR 5 YEARS, BASIC |NVENTORY 2.

082080
OOSE BY NUCLIOE FOR THE MAxlMUM INDIVIOUAL. DOSE TIME 70 YE ARS *

NUCLIOE TOTAL MODY RONE LUNGS THYROID
M 3 1.7E-05 .0 1.?E-05 1.7E-05
C 14 2.0E-03 1.0E-02 2.0E-03 2.0E-03
C060 1.5E-02 1.5E-02 1.6E-02 1.5E-02
Nt59 1.5E-05 8.8E-05 1.4E-06 2.4E-10 *

NI63 3.9E-03 1.2E-01 4.0E-04 .0
SE79 3.0E-04 1.4E-12 3.lE-07 1.4E-12
SR90 5.9E+02 2.2E+03 5.!E+00 1.3E-06
Y 90 1.2E-02 4.3E-02 3.4E-02 1.2E-32
Y 91 1.4E-12 5.0E-11 2.5E-Il 9.8E-Ife
ZR93 5.6E-07 2.2E-05 1.5E-05 1.5E-18
NR93M 1.7E-06 2.0E<45 4.8E-06 1.4E-07
ZR95 2.6E-Il 1.2E-10 2.9E-10 6.5E-13
NR95M 1.2E-15 1.2E-15 1.2E-15 1.2E-15
N895 5.7E-10 8.0E-10 6.4E-10 4.7E-10
TC99 5.9E-05 1.5E-04 2.7E-04 2.0E-10
RM106 6.0E-08 6.0E-08 6.0E-08 6.0E-08
Rul06 3.2E-05 4.lE-03 2.2E-02 3.lE-03
P0107 3.8E-07 .0 5.2E-08 .0
AG110 1.4E-12 1.4E-12 1.4E-12 1.4E-12
AGl!0M 1.5E-07 2.6E-07 9.4E-06 1.9E-08
SN123 1.lE-07 4.5E-06 3.3E-08 6.4E-08
58125 6.3E-04 2.0E-03 2.7E-03 1.6E-06
TE125M 2.4E-04 1.7E-03 1.0E-04 5.3E-04
SN126 1.4E-04 3.9E-04 1.4E-04 1.4E-04
58126M 1.6E-10 1.6E-10 1.6E-10 1.6E-10
58126 1.9E-05 1.9E-05 1.9E-05 1.9E-05
TE127M 9.5E-09 7.8E-08 7.7E-09 2.0E-08
TE121 4.2E-11 1.7E-11 4.4E-Il 1.3E-10
1 129 6.lE-04 4.7E-04 4.0E-04 1.7E-01
C5134 2.4E-03 1.3E-03 3.8E-04 9.4E-05
C5135 3.7E-05 9.!E-05 9.6E-06 5.4E-13
C5137 4.4E+01 4.8E+0! 1.5E+0! 8.6E+00
BA137M 1.6E-04 1.6E-04 1.6E-04 1.6E-04
CE144 1.2E-03 6.6E-03 2.7E-02 8.8E-04
Pel44 3.0E-04 3.0E-04 3.0E-04 1.0E-04
PM147 4.6E-04 1.2E-02 3.2E-02 3.!E-08,

SMI51 1.0E-02 1.2E-02 1.5E-02 1.0E-02
RA224 1.6E-09 8.if-09 I.8E-08 7.6E-15
TH228 3.lE-08 5.0E-07 1.lE-06 1.5E-08
TM229 1.3E-08 2.6E.07 6.5E-08 1.3E-10
TM230 1.9E-10 6.!E-09 1.lE-09 4.4E-14
TM232 2.!E-08 5.9E-07 1.2E-07 1.9E-10
PA233 5.3E-12 5.3E-12 5.4E-12 5.3E-12

FIGURE E.1-2. ALLOOS Sample Problem Output
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U 232 6.2E-09 8.5E-08 1.6E-06 4.2E-12
U 233 6.9E-08 1.!E-06 2.4E-05 7.0E-10*

U 234 7.0E-08 1.lE-06 2.5E-05 9.4E-10
i

U 235 2.3E-09 2.8E-08 7.3E-07 6.4E-10
U 236 1.6E-13 2.5E-12 5.6E-Il 6. 2E -17
U 237 4.8E-14 4.8E-14 4.8E-14 4.8E-14
U 238 4.3E-08 6.4E-07' l.6E-05 4.2E-09
NP237 1.4E-08 2.9E-07 8.lE-08 5. 8E -10
NP239 2.3E-07 2.3E-07 2.3E-07 2.3E-07
PU238 8.7E-06 1.8E-04 6.5E-05 3.4E-10
PU239 2.7E-04 5. 6E -0 3 1.6E-03 5.8E-09
PU240 7.2E-05 1.6E-05 4.4E-04 2.6E-09
PU241 3.2E-05 8.4E-04 2.2E-05 .0

PU242 2.7E-08 5.4E-07 1.7E-07 8.5E-13
AM241 1.6E-03 4.0E-02 1.2E-02 9.hE-06
AM242H 1.1E-05 2.9E-04 6.0E-05 8.5E-09
AM242 5.4E-10 1.2E-08 1.2E-07 4.9E-13
AM243 7.7E-06 1.9E-04 5.4E-05 3.2E-07

,

| CH242 1.9E-07 4.4E-06 2.0E-05 1.2E-09

| CM244 6.4E-05 1.6E-03 9.7E-04 4.9E-09

| CM245 1.2E-08 3.0E-07 8.7E-08 3.5E-10

FIGURE E.1-2_. ALLDOS Sample Problem Output
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ALLOOS SAMPLE PROaLEM CASE 2. RELEASE INPUT USING FILE 15 RASIC INVENTORY
DECAY FOR 5 YEARS, PASIC INVENTORY 2. '

082080
DOSE BY NUCL10E FOR THE POPULATION. DOSE TIME I YEARS

NUCLIOE TOTAL RODY MONE LUNGS THYROID
H 3 2.5E-03 .0 2.5E-03 2.5E-03
C 14 1.lE+0! 4.8E+01 1.1E+01 1.lE+01 *

C060 9.lE+00 8.7E+00 8.7E+00 8.7E+00'

N159 2.9E-03 1.5E-02 5.2E-06 2.0E-07
Nf63 8.5E-01 2.2E+01 1.5E-03 .0
SE16 5.8E-02 1.2E-09 4.lE-06 1.2E-09
SR90 1.lE+04 4.lE+04 1.9E+0! 1.lE-03
Y 90 8.9E-02 7.0E-OI 4.5E-01 7.3E-02
Y 91 4.9E-10 2.0E-09 7.RE-10 4.5E-10
ZR93 8.lE-06 5.4E-04 5.3E-05 2.6E-17
N093M 4.3E-05 2.3E-04 4.lE-05 2.3E-05
ZR95 1.0E-09 4.6E-09 3.8E-09 1.lE-Il
NB95M 1.9E-14 1.9E-14 1.9E-14 1.9E-14
NB95 1.5E-06 1.5E-06 1.5E-06 1.5E-06
TC99 2.2E-02 .5.lE-02 7.8E-03 1.7E-07
RH106 1.0E-06 1.0E-06 1.0E-06 1.0E-06
RU106 7.5E+00 9.9E+00 7.3E+00 7.2E+00
P0107 3.2E-05 .0 1.8E-07 .0
AG110 2.3E-Il 2.3E-Il 2.3E-Il 2.3E-Il
AG110M 6.8E-04 1.tE-03 7.3E-05 3.lE-07
SN123 1.6E-05 5.8E-04 3.5E-07 8.6E-06
58125 7.8E-01 1.5E+00 1.3E-02 1.3E-03
TE125M 1.8E-01 1.3E+00 1.2E-02 4.lE-01
SN126 1.3E-02 4.0E-02 1.2E-02 1.2E-02
SD126M 2.7E-09 2.7E-09 2.7E-09 2.7E-09
58126 4.7E-05 4.7E-05 4.7E-05 4.7E-05
TE127M 1.2E-05 9.4E-05 8.5E-08 2.6E-05
TE127 1.2E-08 4.7E-08 2.8E-09 3.5E-08
8 129 4 3E-03 2.5E-03 5.3E-04 3.0E+00
C5134 6.8E-01 3.9E-01 1.9E-01 1.3E-01
C5135 8.2E-03 1.8E-02 1.9E-03 4.5E-10
C5137 9.lE+03 9.2E+03 2.5E+03 1.3E+03
BA137M 2.7E-03 2.7E-03 2.7E-03 2.7E-03
CE144 2.5E+00 2.8E+00 2.7E+00 2.5E+00
PR144 2.5E-02 2.5E-02 2.5E-02 2.5E-02
PM147 1.8E-02 3.4E-01 1.6E-01 2.6E-05.

SM151 1.lE400 1.lE+00 1.lE+00 1.lE+00
RA224 1.6E-06 7.8E-06 2.9E-07 1.3E-13
TH228 7.7E-07 3.2E-06 6.7E-06 6.9E-07
TH229 1.0E-08 9.2E-08 2.3E-07 6.2E-09 *

TH230 6.lE-!! 2.lE-09 4.0E-09 2.!E-12
TH232 8.2E-09 2.IE-07 4.2E-07 1.4E-04
PA233 3.2E-11 3.2E-Il 3.3E-11 3.2E-Il

.

FIGURE E.1-2. ALLDOS Sample Problem Output *
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U 232 4.lE-06 2.9E-05 5.8E-06 2.6E-10
* U 233 4.3E-05 3.6E-04 9.lE-05 3.4E-04

U 234 4.4E-05 3.6E-04 9.2E-05 4.6E-08
U 235 1.2E-06 1.0E-05 2.7E-06 4.!E-09
U 236 9.7E-Il 8.0E-10 2.0E-10 3.0E-15
U 237 8.0E-13 8.0E-13 2.0E-13 8.0E-13
U 238 2.8E-05 2.4E-04 6.lE-05 2.6E-0A
NP237 3.3E-08 1.3E-07 3.2E-07 2.8E-08
NP239 3.0E-07 3.0E-07 3.lE-07 3.0E-07
PU238 2.lE-06 4.7E-05 2.3E-04 1.7E-08
PU239 5.3E-05 1.2E-03 5.8E-03 2.8E-07
PU240 1.5E-05 3.3E-04 1.6E-03 1.3E-07
PU241 1.7E-05 4.8E-04 8.5E-05 .0

'

PU242 5.2E-09 1.2E-07 5.8E-07 4.1E-11
AM241 1.lE-03 1.5E-02 4.5E-02 4.6E-04

' AM242M 5.4E-06 1.lE-04 2.2E-04 4.7E-07
AM242 1.lE-08 2.5E-07 1.9E-06 8.2E-12
AM243 1.9E-05 8.2E-05 2.lE-04 1.6E-05
CM242 3.3E-06 7.2E-05 1.9E-04 4.2E-08
CH244 5.3E-05 1.2E-03 3.6E-03 5.7E-07
CH245 2.2E-08 1.2E-07 3.2E-07 1.7E-08

'

FIGURE E.1-2. ALLDOS Sample Problem Output
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ALLDOS SAMPLE PRORLEM CASE 2. RELEASE INPUT USING PILE 15 RASIC INVENTORY
DECAY FOR 5 YEARS, RASIC INVENT 09Y 2.

082080
00$E SY NUCLl0E FOR THE POPULATION. DOSE TIME 70 YEARS

NUCLIOE TOTAL RODY BONE LUNGS THYR 010
,

H 3 7.8E-02 .0 7.8E-02 7.8E-02C 14 3.5E+02 1.7E+03 3.5E+02 3.5E+n2C060 2.lE+03 2.lE+03 2.lE+03 2.lE+03
N159 1.4E+00 8.4E+00 6.9E-04 6.0E-06NI63 3.7E+02 1.lE+04 2.0E-01 .0

,

SE79 6.9E+01 3.6E-08 1.5E-04 3.6E-0R
SR90 1.0E+01 ,2.6E+08 2.6E+03 3.2E-02Y #0 1.6E+03 1.7E+03 1.6E+03 1.6E+03Y 91 1.5E-08 7.6E-08 ?.6E-08 I.4E-08
ZR93 1.0E-03 4.0E-02 7.3E-03 7.7E-16 *

N893M 2.3E-02 6.6E-02 2.2E-02 1.9E-02
2R95 3.9E-08 1.8E-07 1.5E-07 3.3E-10
NR95M 5.8E-13 5.8E-13 5.8Eal3 5.8E-13NR95 4.9E-05 4.9E-05 4.8E-05 4.8E-05TC99 8.4E+00 2.lE+01 2.7E+00 5.lE-06RH106 3.0E-05 3.0E-05 3.0E-05 3.0E-0520106 4.4E+02 5.2E+02 4.4E+02 4.3E+02P0107 4.9E-02 .0 2.6E-05 .0
AGilo 7.0E-10 1.0E-10 7.0E-10 7.0E-10AG110M 2.2E-02 3.9E-02 4.7E-03 9.4E-06
SN123 5.5E-04 2.2E-02 1.7E-05 3.lE-0458125 7.3E+01 2.2E+02 1.3E+00 4.2E-02TE125M 1.4E+0! 9. 5E +01 1.6E+00 3.0E+01$N126 2.0E+01 2.lE+0! 1.9E+01 1.9E+01SB126M 8.lE-08 8.lE-08 8.lE-08 8.lE-0858126 2.6E+00 2.6E+00 2.6E+00 2.6E+00
TE127M 4.0E-04 3.3E-03 3.8E-06 8.4E-04
TE127 7.0E-07 1.7E-06 4.2E-07 1.4E-061 129 1.2E+00 9.4E-01 8.0E-01 3.2E+02C5134 3.9E+0! 2.7E+01 1.6E+0! 1.3E+01C5135 4.7E-01 1.lE+00 1.2E-01 1.4E-08C5137 1.6E+06 1.7E+06 1.3E+06 1.2E+06
BA137M 8.lE-02 8.lE-02 8.lE-02 4.lE-02
CE144 1.3E+02 1.5E+02 1.4E+02 1.2E+02PR144 3.3E+0! 3.3E+01 3.3E+01 3.3E+01
PM147 2.1E+00 5.6E+01 1.6E+01 7.8E-04
SM151 1.5E+03 1.5E+03 1.5E+03 1.5E+03RA224 4.9E-05 2.4E-04 9.0E-06 3.8E-12
TH228 1.lE-03 1.7E-03 1.6E-03 1.lE-03TH229 2.6E-05 3.2E-04 4.3E-05 1.0E-05TH230 2.2E-07 7.2E-06 5.5E-07 3.5E-09TH232 2.3E-05 6.lE-04 6.0E-05 1 9E-06PA233 4.3E-07 4.3E-07 4.3E-07 4.3E-07

FIGURE E.1-2. Af M Su ple Problem Output
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U 232 2.4E-04 3.3E-03 7.9E-04 1.4E-07
U 233 2.76-03 4.3E-02 1.2E-02 5.6E-05
U 234 2.8E-03 4.4E-02 1.3E-02 7.6E-09
U 235 6.5E-05 9.7E-04 3.7E-04 6.6E-06
U 236 3.9E-09 9.5E-08 2.RE-08 5.0E-12
U 237 2.4E-Il 2.4E-Il 2.4E-Il 2.4E-Il
U 238 1.4E-03 2.2E-02 8.3E-03 4.lE-05
NP237 6.2E-05 3.8E-04 8.8E-05 4.7E-05
NP239 1.9E-02 1.9E-02 1.9E-02 1.9E-02
PU238 5.8E-03 1.2E-01 3.2E-02 2.8E-05
PU239 1.8E-01 3.7E+00 7.9E-01 4.7E-04
PU240 4.8E-02 1.0E+00 2.2E-01 2.lE-04
PU241 2.lE-02 5.6E-01 1.lE-02 .0
PU242 1.8E-05 3.6E-04 8.3E-05 6.9E-08
AM241 2.4E+00 4.2E+01 6.9E+00 7.6E-01
AM242M 1.2E-02 3.0E-01 3.lE-02 6.9E-04

.
AM242 3.2E-07 7.4E-06 5.8E-05 2.4E-10
AM243 3.4E-02 2.2E-01 5.3E-02 2.GE-02
CH242 3.3E-04 5.3E-03 1.0E-02 9.9E-05
CH244 7.0E-02 1. 7E +0 0 4.9E-01 4.0E-04
CH245 4.2E-05 3.6E-04 7.2E-05 2.8E-05

ENO OF FILE ON INPUT IEND 3

FIGURE E.1-2. ALLDOS Sample Problem Output
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E.2 File 10 Inhalation Dose Factors
'

The sample problem uses the File 10 data library shown in Appendix C
(Figure C.0-2). In addition to master radionuclide identification data, this
library contains external and inhalation dose conversion factors. The exter-

,

nal dose conversion factors were calculated as described in Section 3.1 using
the computer program SUBDOSA* with input modified to represent a semi-infinite
plume calculation. The calculation of these factors is relatively simple and '

will not be discussed further.

Inhalation dose factors were calculated using the computer program DACRIN

(described in Section 3.2). A sample input deck for execution of DACRIN is
presented here. The sample DACRIN problem will create inhalation dose conver-

sion factors for the File 10 library. The organs considered (and organ index
values) are listed in Table E.2-1.

Six cases are required for calculation of necessary inhalation dose fac-
tors. The factors represent the highest value calculated based on considera-
tion of soluble and insoluble material. For all organs except the lungs and
lower large intestine (LLI) the soluble form gives the highest values. The
parameters for the six cases are as indicated in Table E.2-2. Details of other
parameters are described in the DACRIN users manual (Section 4.0 References,

Houston, Strenge and Watson 1976 and Strenge 1975). A listing of the DACRIN
sample problem input deck is given in Figure E.2-1. The DACRIN output listing
is not presented here because of space limitation. However, the dose factors
calculated a,re given in the File 10 library listing.

* Strenge, D. L., E. C. Watson and J. R. Houston. 1975. SU8DOSA - A Computer.

Program for Calculating Individual External Doses from Accidental
Atmospheric Releases of Radionuclides. BNWL-B-351, Pacific Northwest
Laboratory, Richland, WA.
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TABLE E.2-1 DACRIN Sample Problem Organs

Organs Index,

Total body 1

Kidney 3
Liver 4
Bone 6
Lungs 8
Thyroid 16-

i.
LLI 23.

TABLE E.2-2 DACRIN Sample Problem Input Parameters

Soluble Material Insoluble Material'

Parameter Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
i

Release type Acute Chronic Prolonged Acute Chronic Prolonged
! Uptake time 1 day 1 yr 30 yr 1 day 1 yr 30 yr

Dose time 1 1 yr 0 40 yr 1 yr 0 40 yr
,

Dose time 2 50 yr 49 yr - 50 yr 49 yr -

Ventilation
rate (cm3/sec) 350. 230. 230. 350. 230. 230.

. Particle size 1.0 1.0 1.0 1.0 1.0 1.0

{ (um)

;

!
!
4

%
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! SINPUT NEXTal, METS 10,DI AM31.,ISLTal, STATE (1):350.,u' TIME (1):86ko0.,
I - 0057tM(1) 3.156E7,1.578E9,0tGAN5(1):1,3,4,6.8,16,23,u9A8:1.,8(1):1. SEwo
; 100 1.
; M 3 1 1.0

SEIS 1 1.0
C 14 1 1.0
Cabi 1 1.0 ,C851 1 1.0
MN54 1 1.0
FESS 1 1.0

| FE59 1 1.0
. C058 1 1.0
| C060 1 1.0 ,' Nf59 1 1.0
| Nf63 1 1.0

5E79 1 1.0i'
a'

C485 1 1.0
4887 1 1.0

'
t 5890 1 1.0

* Y 90 1 1.0
T 91 1 1.0

. 2893 1 1.0
! Na93w 1 1.0

f'
M093 1 1.0
Z895 1 1.0

' N995M 1 1.0
N895 1 1.0
TC99 1 1.0

r EMIO6 1 1.0 ,

j tul06 1 1.0
5 #0107 1 1.0
I AGlio 1 1.0
| AG110M 1 1.0

CD113M 1 1.0
SN123 1 1.0
58125 1 1.0
TE125M 1 1.0
SN126 1 1.0
58126M 1 1.0
59126 1 1.0
TE127M 1 1.0
TE127 1 1.0
t 129 1 1.0
C5134 1 1.0
C5135 1 1.0

f C5137 1 1.0
BA137M 1 1.0,

P CE144 2 1.0
'

9414% 2 1.0
PM167 2 1.0
SM147 2 1.0
54151 2 1.0,

EU152 2 1.0
EU154 2 1.0
Eu155 2 1.0
M0166M 2 1.0
w IPS 2 1.0
88210 2 1.0
OI210 2 1.0
80210 2 1.0
4A223 2 1.0
4A224 2 1.0 .
RA225 2 1.0
RA226 2 1.0

| 4A228 2 1.0
AC225 2 1.0
AC227 2 1.0
TM227 2 1.0
TM228 2 1.0 IF
TM229 2 1.0
TM250 2 1.0
TM232 2 1.0
PA231 2 1.0

FIGURE E.2-1. DACRIN Sample Problem Input
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Patll 2 1.0
u 232 2 1.0
u 233 2 1.0
u 234 2 1.0
u 235 2 1.0
u 236 2 1.0 ,

P u 237 2 1.0
u 238 2 1.0
U 240 2 1.0
NP237 2 1.0
NP238 2 1.0

i , NP239 2 1.0
p Pu238 2 1.0

Pu239 2 1.0
Pu240 2 1.0'
Pu241 2 1.0
Pu242 2 1.0

* PU243 2 1.0'

'
PU24h 2 1.0

f AM2h1 2 1.0
> AM24?M 2 1.0
'

AM242 ' 2 1.0
AM243 2 1.0
CM242 2 1.0
CM243 2 1.0

e C=266 2 1.0
CM245 2 1.0
CM246 2 1.0
CM2%7 2 1.0
CM2bl 2 1.0

h 1.0
DAcetN SA=PLE P409LEM FOR ALLDOS, CASE 2. CHRONIC, 50LuRLE

SIN 8uf NEIT3.15LT !,seATE(1):230.,uPTIMEC1):3.156E7,00 STIM (1):60.,1.562E9
SEND
1.0

| DACRIN SAM 9LE PROSLEM PCe ALLDOS, CASE 3. P90 LONGED, 50LueLE
'' SINPUT NENT 3,ISLT1,usTIME(1)s9.47Et,005t!M(1):1.26E9 SEND

1.0
DACRIN SAMPLE 8009LEM F04 ALLOOS, CASE 4 ACUTE, IN50LU'LE

llNPUT NENT 2,t%LT 2,0 RATE (1):350., UPTIME (1):86600.,005 TIM (1):3.156E7,
1.578E2 SEND

100 1.
|' H 3 1 1.0

SEIO 2 1.0
C 14 2 1.0
CAh! 2 1.0
C#51 3 1.0
"N54 3 1.0
*E55 3 1.0
FE39 3 1.0
C058 3 1.0
C060 3 1.0

t N!59 3 1.0
Nf63 3 1.0i

SE79 2 1.0
ca85 1 1.0

t 4907 1 1.0 ,

5490 3 1.0
7 40 3 1.0
Y 91 3 1.0
2R93 3 1.0
N*93M 3 1.0
M093 3 1.0
2895 3 1.0
N895M 3 1.0
Ne95 3 1.0
TC99 3 1.0 . .
RM106 3 1.0
munos 3 1.0
PD107 3 1.0
AG110 3 1.0
AG110" 3 1.0
C0113M 3 1.0g,

FIGURE E.2-1. DACRIN Sample Problem Input
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'
SN123 3 1.0

'
59125 3 1.0
TE123M 3 1.0

}
$N126 3 1.0
53124* 3 1.0
55126 3 1.0
ft127M 3 1.0
TE127 3 1.0 g
1 129 2 1.0
C5134 1 1.0

} C5135 1 1.0
i C5137 1 1.0
' SA197M 3 1.0

eCE146 3 1.0
t' Pet"4 3 1.0
l P= 18+ 7 3 1.0
t 5"'*7 3 1.0

M151 3 1.0
tu132 3 1.0
tv134 3 1.0
SU135 3 1.0
M01664 3 1.0
w 185 3 1.0
P8210 3 1.0
91210 3 1.0
P0210 3 1.0
eA223 3 1.0
RA226 3 1.0

| eA225 3 1.0
j %A226 3 1.0

RA22t 3 1.0
AC225 3 1.0
AC227 3 1.0
TM227 3 1.0
TM228 3 1.0
TH22e 3 1.0
TM230 3 1.0
TM232 3 1.0
PA231 3 1.0

4 pA233 3 1.0
U 232 3 1.0
U 233 3 1.0
U 234 3 1.0
U 235 3 1.0
u 236 3 1.0

I U 237 3 1.0
U 238 3 f.0
U 240 3 1.0
N#237 3 1.0
NP23F 3 1.0
A*239 3 1.0 -

PU238 3 1.0
8U239 3 1.0
PU240 3 1.0
PU261 3 1.0
PU2h2 3 1.0
*U243 3 1.0
PU244 3 1.0
AM241 3 1.0
A"262M 3 1.0
A4262 3 1.0
AM263 3 1.0 ,

CM242 3 1.0
CM243 3 1.0
CM266 3 1.0
CM245 3 1.0
Cr246 3 1.0
C"267 3 1.0
C424f 3 1.0 %#

1.0
DAC4IN SA"PLE Pe0?LE" F08 ALLOCS, CASE 3. Cwe0NIC, IN50LUSLE

S I N#UT NE I T s ),15 L T s 2, P e A T E( 1 ): 2 3 0. , UPT 1"E (1 ): 3.15 6 E 7,0C571M( 1 ):6 0. ,1. 5 * 7E 9
SEND

FIGURE E.2-1. DACRIN Sample Problem Input
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1.0
DACelN SA"*LE Pe09 TEM FOR ALLDOS, CASE 6. PROLONGEO, IN10LU9LE

$ 1N*uf NE xis 5,85Lis2,uPT!*E(1) 9.4 7E 8,0057 t M(1)s t .26E9 SEND
1.0

END OF RLN
$tN8UT NEtis4 SEND -

FIGURE E.2-1. DACRIN Sample Problem Input
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E.3 File 12 Dose Conversion' Factors

The terrestrial dose factor file (File 12) must be established on a site-
specific basis. Implicit in the data contained in this file are many of the
demography and lifestyle assumptions that must be made for each site. The s

computer program PABLM (Napier 1980) is presently used to generate this file

} The normal use of PABLM is to calculate accumulated radiation doses to
individuals and populations from radionuclides in the environment. Doses can
be calculated for up to five organs of reference for up to one hundred radio-
nuclides per run. The program can calculate doses from nine food crop expo-,

f sure pathways, five farm animal product exposure pathways, four ex'ernalt
1

direct irradiation exposure pathways, the drinking water pathway, and four
aquatic food product pathways. Any or all of the exposure pathways in PABLM
may be utilized, depending on the modes of exposure possible at any particular
location.

When run for ALLDOS, the radionuclide release inventory input to PABLM is
set to one curie of each radionuclide for acute releases, and one curie per
year for chronic releases. Thus, the resultant dose factors are in units of
rem /Ci for acute releases, and rem /Ci-yr for chronic releases.

. All sixteen required sets of dose factors may be created in a single
| PABLM run. Setting the NINEON control integer in the PABLM namelist to a

positive value enables PABLM to print results to a permanent file that will
become the ALLDOS File 12, with minimal interactive editing to add a title
card. The individual sets of PABLM input should correspond in order with the
definitions shown in Table B.2-1 in Appendix B.

The sample problem uses the File 12 data library shown in Appendix C
(Figure C.0-3). This data library was created using the program PABLM and the
input deck shown in Figure E.3-1. Important parameters used in the sample -

problem are listed in Table E.3-1. Other program control parameters are des-
cribed in the PABLM manual (Napier 1980). The PABLM sample output listing is y
not presented here because of space limitations.
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ALL305/*a*LP DCSE PACTCc C*EaTIO=. act*TE, war, l es . , att ettsa58, 1/1 S?5E
SINSUT N'FT 2, 10t'st, ICUTso, laCat, wipge,st,

g Id*88 Cat,.

a PLIFtst.0, 72st, IPOPso, 808:1.0, totCs3,
- totC(!):1,5,*,16,

(*0TYP(1):1,2,6,7,9,10,11,12,13,14,1?,
FC(1)st!"1.C,

g Rl44(1):1180.0,i

( CtwP(1)s90.,50.,4"#0.,30.,3890.,
TE LO (1 )s t . 5,0. 7, h . 0,2. 0,1. 0. 0. 8 6,1.1,0. 8 4,0. f 4,0. f 4,
PL?up!(1)st.,1.,10 ,10.,381.,2815.,1.,
Con (1):30.,30.,1F2.,335.,RP.,30.,276.,40.,60.,1'.,,.

. TRN5(1)st.0,980.1,1.0,380.1,
k % ENTIPs4353.,
*

SEND
64 1.0

M 3 1.0
! C 14 1.0

C060 1.0
N159 1.0
NI83 1.0

| $!79 1.0
1 5*90 1.0
| ? ?O 1.0

? 91 1.0,'
2*83 1.0
Na93= 1.0,

2'*3 1.03

N'95" 1.0<

| N'95 1.0*

TC?? 1.0
eul05 1.0

=108 1.0
P?l07 1.0
aC110* 1.0
AC110 1.0

1| SN123 1.0
: 55125 * 1. 0
( TE12*F 1.0

SN126 1.0
$?!!6* 1.0
5t!25 1.0
71127* 1.0
T!!27 1.0
! 12? 1.0
C5134 1.0
C5135 1.0

5137 1.0
ea337w t.2
Cil46 1.0
Po.16h 1.0
Pw147 1.0
5*151 1.0 .

tA224 1.0
T*22e 1.0
Tw229 1.0
TP230 1.0
TM232 1.0
*A233 1.0
u 232 1.0

, u 233 1.0
U 23h 1.0
u 235 1.0 .

U 235 1.0
u 2!7 1.0
U 238 1.0
NP237 1.0
NP239 1.0

gj Pu23f 1.0
'U239 1.0
PU240 1.0
eu241 1.0
Pu262 1.0

FIGURE E.3-1. PABLM Sample Problem Input
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A"2h1 1.0
A*242* 1.0
A-262 1.0
AM2h3 1.0
C"2b2 1.0
Cp246 1.0
C"245 .0
aLLOCS/PAELM CCSE FACTC* C'!AticN- aCutt, uav.!No., Al* o!Lta5!, 1/70 0015 %S l*>put P:!xT 3, 72 70, SEN3
ALLC05/PA?La 00$t 'ACTCt C* tat!c*~ ACUTE, pnegtaTIC", are 'fLTA5!, 1/1 OOSE
SINeuf 72:1, IPCPal,
HLOU81(1):5"Ib.,19.,4.,3836.,
CCN(1):1?.,15.,117.,64.,70.,20.,230.,40.,30.,1.5,
ExilM2920., '
SENO

ALL305/Pa?LM CCSE 'ACTCt CptATION- ACUTE, P68ULATICF, Af8 SEL!a5!, 1/70 OOS!
SIN #Ut T2 70, SE D.D

ALLOOS/PafLM QC$t FACT 08 C9 tat [CN- ACUTE, MAX. I P.C . , %Atte t! LEASE, 1/1'005!
SINPUt IC!o 2, T2:1, IPOP0 ISALT 0, C'LC 1.0, Swai.2,
t !''(1 ):151. ,16 0. , 5 815 0. ,3",14 0. ,15 0. ,
xC(1):1180.0,
ML DU* 1 (1 ):1. ,1. ,10. , l o . , 3 81. ,2 x 13. ,1. ,
CON (1 ): 3 0. ,7 0. ,12 2. ,3 3 5. ,8 8. ,3 0. ,2 76. ,6 C. ,6 0. ,1 F .,
* T!* k343., RM 1.0,
< *T Mw'(1 ):1,5,6,7, f ,
LSAGY(1):40.,730.,800.,100.,100.,
MLOU82(1):1.0,1.0,J"0.333,
P.* 2 (1 ) : 5 "1. 0,

58 *o
aLLDOS /PA?L" 005! ' A:TC* CetaTICN- ACUTE, MAY. INC., WA!!' *tLEA!!, 1/79 0"St
$!NPut 72:70, SEND

ALL005/*A'L" 3058 *aC'C' co'att0t.- aCUT*, Pa*VLA?!0**, $ates ertease, 1/1 S?Stsib 8UT IP08:1, T2:1,
-L0ue1(1):!"16.,18.,4.,3"54.,
CONC 1):15.,15.,117.,64.,80.,20.,230.,60.,30.,?.5,
EXT!* 2920.,
USAGt(1) 0.3,637.,17.,10.,*.,
SCND

ALLDOS/sasta OO!! sac?c' CitaTICN- at"?t, PO*VLaticN, waits ogL!ast, 1/70 0*1f
|SINPUT T2 ?C, St%S
5

ALL305/PatLM QC$t PACTOR Citaff0N, Ca*0NIC, MAX. !"D., al' *tL!a5g, 1/1 005! |
$! Neuf IAC 0, 10!* 1, gego 0, DL!rt:10., 72:1,
3C(1):11rt.0,
#1'p(!):1180.C,
KPTMwv(1):5"O,
ML3u'1(1):1.,1.,10.,10.,381.,2819. 1.,
CON (1):3C.,30.,122.,335.,'P.,30.,276.,40.,60.,1'.,
Ex?t=365t3.,
SEND

|ALLDOS/PamLM DCSE PAC 708 C8EAf!CN- CNBCN!C, "Ax. IND., A!9 f!(ga$t, 30/70 3*5!SINPu? T2 70, SrN3
ALLD05/sa9LM SCSE *Actot cetATION- C"t0NIC, PCPutatION, atP *ELfASE, 1/1 Oc5E
SIM*U? !*08:1 72:1,
ML0 val (1):5"l6.,18.,6.,3856.,
CCN(1):15.,13.,117.,F4.,80.,20.,230.,60.,30.,?.e,
Ex?im:2920.,

l!ND
aLL305/8AALp D05! 'ACTCt C8EaticN- C=9eNIC, PcoutaTICN, Ale egtralg, ?c/70 005eSIN 8Ut ?2 70, $!N"
aLLOCS/PamL* 305! F ACTC9 Ct!At!CN- C**0NIC, MAX. (NO., wafED P[Lta!*, 1/1 DF5g
SINou? f *C 8:0, 72:1, IDTPa2,
XC(1):1180.0,
eter(1):150.,160.,5"t50s,5"tho. 150.,
"L 3t'81 (1 ):1.,1.,10.,10.,? 1.,2"15.,1.,
CCH(1 ): 3 0. ; 3 0. ,12 2. , 3 3 5. , '' . ,3 0. ,2 7 6. ,6 0. ,4 0. ,12. ,
Ext!Mahlt3.,
K P? pw f (1 ):1,5,6,7, # ,
u5act(1):40.,730.,50C.,100.,100.,

$fNC } gpaLLOC5/8AtL4 CO$t PaCTeo C ega tlCN- CM*0NIC, MAY. INC., hatte egLagge, 30/70 SQ3g
SINPut 72:70, stNO

ALL 05 /Pa!LM .005E * ACTC* CR!aTICN. Cwt 0NIC, ac out A t!Cw, warte otL!a5E, 1/1 005E
$1Nout 72 1, (Peeng,

FIGURE E.3-1. PABLM Sample Problem input
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FLev l(1)s588td.. I'.,4.,18 %.,e

CON (1)sl5.,15.,117.,84..'0.,20.,210.,hn.,30.,f.5,
ExtIPs2920.,
US AGE (1 ) 0. 3,6 31. 17. ,10. ,5. ,

$!NO
aLLoc5/paale Sc5g *ACTC* Cetatt0N- CMPONIC, Pe*UL A T IC M, wATE4 *ELEa5!, ?t/70 305

S t * suf ?*s70, SENS
e e en * ue,
llNeuf atufsh, SEND

FIGURE E.3-1. PABLM Sample Problem Input
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TABLE E.3-1 PABLM Sample Problem Input Parameters

A. Site Specific Exposure Pathway Parameters

Growing
Exposure Period Yield Translation Irrigation Rate **
Pathway (Days) (kg/m2) Parameter (L/m 2/ month)

s
Leafy vegetables 90 1.5 1.0 150
Other vegetables 60 0.7 0.1 160
Root vegetables 90 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*
Park 90* 0.84* 0.1* 140*
Poultry 90* 0.84* 0.1* 140*

Parameters for the feed and forage eaten by farm animals*

Used with liquid release pathways only**

B. Site Specific Holdup and Consumption Rates

Maximum Individual Average Individual
Exposure Holdup Comsumption Holdup Consumption
Pathways (Days) (kg/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
Eggs 1 30 18 20
Milk 1 274 4 230 .

Beef 15 40 34 40
Park 15 40 34 30
Poultry 1 18 34 8.5
Fish * 1 40 1 0.3
Drinking water * 1 730 1 438

For liquid release analysis only.*

.
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C. Other Required Parameters
Maximum Individual Average Individual

I Exposure to contaminated ground 4383 hr/yr 2920 hr/yr
Exposure to contaminated sediment 500 hr/yr 17 hr/yr
Swinning 100 hr/yr 10 hr/yr

0 Boating 100 hr/yr 5 hr/yr

X/Q' 1.0 sec/m3 1.0 seg/m3
3 JRiver flow rate 1.0 ft /sec 1.0 ft /sec

The computer program PABLM determines daughter radionuclide buildup in
the environment. As a result the output from PABLM may contain more radio-.
nuclides than the number supplied as input. For example the PABLM sample
problem gives 64 radionuclides as input but 87 radionuclides are supplied in

i the output file (see Figure C.0-3). The 23 additional radionuclides give
environmental dose conversion factors per initial unit activity of parent.

When the daughter is in equilibrium with the parent the dose factor is appro-
priate when the equilibrium activity of the daughter is given as input to
ALLD05. However, these factors are not of the proper form for long livedi

I daughters and should not be used. The sample problem output not be used. The
sample problem output indicates some of these added radionuclides as unidenti-
fied " food library" radionuclides.,

!
E.4 File 15 Sample Problem Inventory

i

| To illustrate use of File 15 for radionuclide inventory specification a

sample basic inventory library has been created. The title of the library is:

"ALLDOS Sample Problem Basic Inventory File"

This library contains two radionuclide inventory sets labeled:
" Decay for 1 year, Basic Inventory 1", and

" Decay for 5 years, Basic Inventory 2".
A listing of this data library is given in Figure E.4-1. Three radionuclide

t classes are defined for specification of release factors:

3g, 14C and iodines; 1.

2. Fission and activation products<

224iO 3. Actinides (including radionuclides Ra and above)
These classes apply to specification of releases for all three release path-

| ways (card type 4). The parameter NCL on card Type 3 sould be set to 3. The

sample problem will use the second inventory set which is indicated by setting
the parameter INV to 5 (= 3 + 2).
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2 ALLOCS SAMPLE Peo?LEM pastC INygN7ogy Fttg.
1 M3,C16,1
2 FP+As

3 ACTINIDES
64 DECA' POR 1 YEAe, BASIC INVENToeY 1.

m3 1 1.79+004
C 14 1 1.74+003
C060 2 6.20*006 %
NiS9 2 2.4R+003
Nf63 2 3.05+005
SE79 2 1.01+003
5890 2 6.26+007
Y 90 2 6.26+007
Y 91 2 1.65+005 *
2993 2 8.47+003
N993M 2 4.20+002
2995 2 3.65+005
N495M 2 7.75+003
Nm95 2 7.83+005
ft99 2 3.76+004
eul06 2 6.95+006
**106 2 6.95+006
o0107 2 7.92+001
AG110M 2 2.49+00h
AG110 2 3.23+003
$N123 2 1.61+004
59125 2 5.89+005
TE125= 2 2.41+005
5N126 2 f.69+001
59126p 2 8.f3+001
59126 2 9.60+001
TE127" 2 2.00+004
TE127 2 1.98+004
I 129 1 5.89+001
C513h 2 3.20+004
C5135 2 1.97+C02
C5137 2 2.2t+007 .

3A137= 2 2.1t+007
CEth4 2 2.74+007
pe164 2 2.74+007
P"147 2 2.P6+007
$*151 2 1.57+006
eA226 3 2.18+000
TH229 3 2.1#+000
Tw229 3 3.77-002
Tw230 3 3.46-003
TM232 3 1.61+000
PA233 3 1.33+002
U 232 3 7.0*+000
U 233 3 3.97+002
U 234 3 4.20+002
U 235 3 1.26+001
U 236 3 1.42 004
U 237 3 5.5h+000
U 278 3 3.06 002
N8237 3 1.33+002
NP239 3 8.09+002
PU238 3 8.97 002
pu239 3 2.40+006
PU2ko 3 6.61+003
PU241 3 2.21+005
Pu2h2 3 2.50+000
AM261 3+ 1,69+005
Am262M 3 1.26+003 -

AM2h2 3 1.2*+003
A4243 3 F.09+002
CM2*2 3 1.01+003
CM264 3 1.58 00*
C"245 3 1.20+000 (y

64 DECAT PC9 ! *E Ae5, P A5 f C INVENTORY 2.
*3 1 1.63+006
C 16 1 1.74+003
CC60 2 3.64+006

FIGURE E.4-1. File 15 Sample Basic Inventory
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N159 2 2.4R+003
N163 2 2.69+005
SE79 2 1.01+003
5490 2 5.67+007
Y 90 2 5.67+007

0 Y 91 2 5.51-003
2*93 2 8.47+003
N993= 2 1.91+005

,2895 2 6.31-002
Na95M 2 1.34-003
N995 2 1.37-001
TC99 2 3.76+004
tul06 2 4.41+005
eM106' 2 4.41+005
P0107 2 7.92+001
AG110M- 2 4.55+002
AG110 2 5.92+001
$N123 2 4.29+000
59125 2 2.12+005
tE125M 2 8.75+004
SN126 2 8.69+001
$5126M 2 8.69+001
5912A 2 8.60+001
TE127M 2 1.85+000
tg127 2 1.83+000
i 129 1 5.89+001
C$134 2 .8.28 002
C5135 2 1.97 002
C$137 2 2.08+007
94137M 2 1.95+007
CE144 2 7,75+005
84144 2 7.75+005
p=147 2 9.93+006
Sw151 2 1.52+006
eA224 3 6.14+000
TM228 3 6.14+000
TM229 3 1.89-001
tw230 3 1.82-002
TM232 3 1.61+000
PA233 3 1.36-002
U 232 3 6.77+000
U 23) 3 3.97+002
U 234 3 4.20+002
u 235 3 1.26+001
U 235 3 9.59-004
u 237 3 4.60+000
U 238 3 3.0h+002
Np237 3 1.343002
N#239 3 8.08+002
PU238 3 9.00+002
Pu239 3 2.40+004
Pu240 3 6.62+003
PU241 3 1.84+005
su242 3 2.50+000
AM241 3 1.70+005
AM242= 3 1.21+003
AM242 3 1.21+003
AM243 3 8.08+002
Cr242 3 9.99+002
C=244 3 1.35+004
CM245' *3 1.20+000

t .

FIGURE E.4-1. File 15 Sample Basic Inventory4
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