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ABSTRACT

The bioassay code DOSEXPRT was developed for Martin Marietta Energy Systems, Inc.,
to provide compliance with Department of Energy (DOE) Order 5480, Chapter 11.
DOSEXPRT computes the intake of a radionuclide in any year (considering both acute and
chronic intakes) from in vivo measurements of the retained activity and/or measurements of
the activity in excreta. The committed effective and organ doses for the intake are computed
as well as the effective and organ doses expected to be received in each calender year out to
50 years beyond the year of intake. The bioassay records used as input for DOSEXPRT are
extracted from the Martin Marietta Energy Systems Occupational Health Information System
(OHIS). DOSEXPRT implements a set of algorithms with parameters governing the
translocation, retention, and excretion of the nuclide contained in data files specific to the
nuclide. These flies also contain dose-per-unit.intake coefficients used to compute the
committed dose equivalent for the intakes in the year. Annual organ and effective doses are
computed using additional dose-rate files that contain data on the dose rate at various times
following a unit intake. If measurements are presented for more than one assay for a given
nuclide, DOSEXPRT estimates the intake by applying weights assigned in the nuclide file for
each assay. DOSEXPRT is accessed off the OHIS MENU No. 4 and designed to be run as
a batch processor, but can also be run interactively for testing purposes.

vii



1. INTRODUCTION

The general principle of monitoring for the radiation protection of workers has been set
forth in various reports of the International Commission on Radiological Protection 1"_and
National Council on Radiation Protection and Measurement. s Monitoring of individuals for
internal exposure is based on measurements of radionuclides in the whole body (or in specific
organs/regions) and on measurement of excreta. For quantitative assessment of internal
exposure the results of these measurements must be translated into quantities that can be
compared to the primary radiation protection guidance (limits on committed dose equivalent
or annual dose equivalent) or to the secondary quantities (Annual Limits on Intake - ALI).
The relationships between levels in the body or in excreta and the estimated intake and
resulting dose can only be established through use of metabolic and dosimetric models
describing the behavior of the material in the body.

Interpretation of bioassay measurements in terms of the primary and secondary radiation
protection quantities often requires considerable computatic,nal effort, thus necessitating the
use of computers. For radionuclides that are tenaciously retained in the body the
interpretation of contemporary measurements requires the information of the complete
exposure history of the individual to that nuclide. The management of large amounts of
bioassay data necessitates the use of a computer program.

DOSEXPRT (shortened from "DOSE EXPERT') was developed by Richard C. Ward and
Keith F. Eckerman for use by the Health Physics personnel at Martin Marietta Energy
Systems, Inc. (MMES). The DOSEXPRT software is intended to serve as a tool in
demonstrating compliance with the Department of Energy (DOE) occupational radiation
protection order (DOE 5480.11).6 The principal use of DOSEXPRT will be to compute
annual effective dose for workers for the Radiation Exposure Information Reporting System
(REIRS) report, an annual report to DOE by its contractors. The input and output records
used to produce the REIRS report are maintained in the MMES Occupational Health
Information System (OHIS).

DOSEXPRT incorporates a set of algorithms for estimating the intake (acute incident)
or intake rate (chronic exposure) of radionuclides based on measurement of their excretion
rate or activity present in the body. The algorithms make use of contemporary dosimetric and
biokinetic data in the interpretation of the bioassay measurements. In formulating the
algorithms and developing the software, the needs of quality assurance and the desire to limit
future maintenance costs were considered.

The present version, DOSEXPRT 4.2, was completed on March 17, 1992. DOSEXPRT
4.2 was used to analyze intake and dose for Energy Systems personnel for the year 1991.

, _'er. 4.1 of DOSEXPRT was used for analysis of 1990 bioassay data, and Ver. 3.0 of
DOSEXPRT was used for analysis of 1989 bioassay data. The method for computing intake,
committed dose, and annual dose has not been altered between Vers. 3.0 and 4.2, although
a faster algorithm was developed for computation of annual dose with Ver. 4.1 of
DOSEXPRT. Version 4.1 also introduced a post-processing program (REPORT) which
sorted the output ot_ DOSEXPRT by sum of committed effective dose, for ease of



interpretation. This program, renamed DOSREPORT, has been improved with 'Ver. 4.2 of
DOSEXPRT. The new version sorts by both sum of committed effective dose and presence
of any positive annual effective dose for a given individual. Other modifications between the
present version of DOSEXPRT and earlier versions are detailed in the report.

Section 2 contains a general description of DOSEXPRT 4.2. This description is followed
in Sect. 3 by a discussion of how to use DOSEXPRT. The fourth section discusses the
operation of DOSEXPRT, while the fifth section states the assumptions made in
DOSEXPRT. Section 6 describes how to create bioassay records using the GENREC utility.
Section 7 describes how to modify the SITE default file using the MODSITE utility. The
DOSEXPRT nuclide data files and dose-rate files are discussed in Sect. 8. Section 9

describes the algorithms used for estimating intake of radionuclides, and Sect. 10 delineates
the contents of the nuclide data tiles. Appendices contain the format of the DOSEXPRT
input and output files and example input and output results. Appendix H contains listings
of ali nuclide data flies available for DOSEXPRT.

DOSEXPRT was written in FORTRAN 77 for the Occupational Health Information
System (OHIS) VAX. A similar code, theRadiological Bioassay and Dosimetry (RBD) 7code,
was developed for the U.S. Army for use on personal computers. The algorithms for
computing intake and committed dose are identical in RBD and DOSEXPRT, although the
assumption made when treating results less than the lower critical limit, as discussed in
Sect. 5, varies between the two codes.



2. GENERAL DESCRIFFION OF DOSEXPRT

DOSEXPRT is accessed off the Occupational Health Information System (OHIS) menu
HPIMS No. 4. On OHIS the DOSEXPRT programs are located in the directory EXE_DIR.
The program can be run either interactively or as a batch processor. Designed to be used to
process a large number of bioassay records, it is recommended that DOSEXPRT be run as
a batch processor.

Table 1 on the following page lists the DOSEXPRT input and output files. As input,
DOSEXPRT requires one or two bioassay records files. Each input file must have the
extension DAT. Usually there will be two bioassay records files, one for in vitro analysis
(S26.DAT) and one for in vivo analysis (S27.DAT). The format for the input records has
been established to be consistent with the bioassay data on the Martin Marietta Energy
Systems OHIS data base. A VAX COM file first concatenates and sorts the bioassay records
files into a single file (DOSEXPRT.DAT) and then executes the DOSEXPRT program.

TOcompute intake and dose, the code uses separate data files for each radionuclide. One
data file (with extension NUC) contains information for computing intake and committed
dose, weighting factors with which to weight intake and committed dose for the different
bioassays, and control information to determine the progress of the computations. The other
data file (with extension DRS) contains dose rate per unit intake as a function of time for
computing annual dose. Dose-rate files are not required for nuclides where the clearance
from the body occurs within the year of exposure. For Ver. 4.2 of DOSEXPRT, 40 nuclide
data files are available:

H- 3 C-11/14 Na- 22/24 P- 32 Co- 57/58/60

Sr-85/89/90 Tc-99/99M Cs-134/137 1-125/].29/131/135

Eu- 152/154/155 TI-201 Ra-226/228 Th-228/232

yU- 234/235/236/238 Pu- 238/239/241 _an-241 Cm- 242/244
and TPU (same as AM- 241).

Presently, 18 dose-rate flies are available:

Co-57/60 Sr-89/90 Cs-134/137 1-125/129
U- 234/235/236/238 Pu-238/239/241 Am- 241 Cm- 244

and TPU (same as AM-241),

The nuclide data files and doselrate files [br ali but the Y-12 Plant are located in

HS_DATA:[DX]. DOSEXPRT 4.2 has been set up to take advantage of special inhalation
class Q for the uranium nuclides. These flies are used presently by the Y-12 Plant. The user
is asked by DOSEXPRT whether to use the special Y-12 uranium nuclide data and dose-rate
files. The default response is NO. A special data area HS_DATA:[DX.Y12] contains the
Y-12 uranium nuclide and dose-rate files.
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Table 1, DOSEXPRT input and output filenames

DOSEXPRT INPUT FILES

S26.DAT In vitro bioassay records from Segment 26

S27.DAT In vivo bioassay records from Segment 27

DOSEXPRT.DAT Combined bioassay records

SITE.DFT Site default file

*.NUC Nuclide data files

NUCLIDE.BIN Single, binary nuclide data file

*.DRS Nuclide dose-rate files

*.BIN Binary nuclide dose-rate files
............. .... .........................-........................-.

DOSEXPRT OUTPUT FILES

OUTNAME,S28 Output for Segment 28

OUTNAME.ANI Effective annual dose by year for
incidents

OUTNAME.ANR Effective annual dose by year for routine
... ........ ........ ......... .. .... .............-....................

DOSREPORT OUTPUT FILES

OUTNAME.OUT Sorted output listing

OUTNAME.IXl Index for cases with positive effective
committed dose

OUTNAME.IX2 Index for cases with zero effective

committed dose, positive effective
annual dose

OUTNAME.IX3 Index for cases with error codes

(no nuclide file, window or record

errors)

OUTNAME.LOG Log file generated if DOSEXPRT is run in
batch mode.
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With Ver. 4.1 of DOSEXPRT the nuclide data files were combined into a single binary,
direct-access file, NUCLIDE.BIN, for faster execution of DOSEXPRT. In addition, a binary,
direct-access dose-rate file (with extension BIN) was created for each of the nuclides with
dose-rate files. The structure of the nuclide data files and the nuclide dose-rate files was
unmodified for Ver. 4.2 of DOSEXPRT.

In addition to the bioassay records, nuclide data files, and nuclide dose.rate files,
DOSEXPRT requires a plant site default file (SITE.DFT), which includes a table of nuclide
data files, and a file (DRS.TAB) containing a table of nuclides with dose-rate files.

DOSEXPRT produces three output flies: (1) an output listing (with extension $28) to
be incorporated into Segment 28 of the OHIS data base; (2) a listing (with extension ANl)
of annual dose (in mrem) by year up to 50 years for incident exposure; and (3) a listing (with
extension ANR) of annual dose (in mrem) by year for routine exposure. In addition, if
DOSEXPRT is submitted as a batch job, a listing (with extension LOG) containing the
assumptions made during the run will be produced. The ANl and ANR output listings are
discussed in Appendix L.

The DOSEXPRT post-processing program, DOSREPORT, sorts the DOSEXPRT output
($28) file by the sum of committed effective dose and presence of annual effective dose into
a sorted output file (with extension OUT). DOSREPORT also produces three index files
(with extensions IX1, IX2 and IX3), that facilitate reading the DOSEXPRT output. The first
index file (extension IX1) lists ali cases with positive committed effective dose. The second
index file (extension IX2) lists ali cases with zero committed effective dose but positive annual
effective dose. The third index file (extension IX3) lists ali cases where errors (no nuclide
file, measurement window or record errors) occurred. The index flies list the social security
number and the information (badge, plant site, nuclide, class, pathway and reason code) that
appears on the header for each case in the OUT file. The index files can be used for quickly
cross referencing the other DOSEXPRT and DOSP.EPORT output flies.

In this manual, the plant letter codes K, O, P, X and Y stand for K-25; Portsmouth, Ohio;
Paducah, Kentucky; X-10; and Y-12 respectively. The plant letter code S and name SITE
have been used in ali example problems so that results will not be construed as coming from
a particular MMES site. The plant site names are assigned to the plant letter codes in the
SITE.DFT file. In addition, negative values were used for badge numbers so that they will
not be construed as actual badge numbers. [Note: a badge number of-1 will not work because
this number is the flag that indicates to DOSEXPRT the end of the BADGE list (i.e., the
end of processing.)] The normal range for badge numbers is 1 to 999999.

Throughout this manual screen output is displayed in shaded boxes, and the user's
responses to queries are shown in italics.



3. HOW TO USE DOSEXPRT

/

I

DOSEXPRT and associated utility programs (GENREC and MODSITE) are executed
from OHIS menu HPIMS No. 4. The OHIS menu appears as follows:

H P I M S #4 M E N U

XTRACT Extract Bioassay Records from Data Base

INTERACTIVE Run DOSEXPRT and Create Output Report

BATCH Submit DOSEXPRT and Create Output Report

GENREC Generate a Bioassay Records File

MODSITE Modify SITE.DFT file

DIR Directory Listing
LIST List 8 DOSEXPRT output file

PRINT Print a DOSEXPRT output file
H_-PRINT Prints files on HP Laser Jet

DBM Data Base Manager
EXIT Exit This Menu

DOSEXPRT is executed by selecting INTERACTIVE or BATCH from the menu.
Selecting INTERACTIVE will run the DOSEXPRT program immediately; selecting BATCH
will s_._bmitDOSEXPRT to be run after the time specified by the user. In either case,
assuming the DOSEXPR'r output files have the form filena'ne.ext where ext is the extension,
the user is first asked to enter the fdename. The extension $28 is attached to create the file
for segment 28 of the OHIS data base. The extension OUT is attached to create the sorted
output file produced from the $28 file.

After entering the name of the output files, the user is asked for the number of bioassay
records/'des. The response is either one or two bioassay records files. The user is then asked
for the name(s) of these bioassay recordsfile(s). If there are two files (for instance: in vitro and
an in vivo bioassay records files), the two bioassay records files will be concatenated together
and then sorted.

The user is then asked for a starting date, in the form YYYY_ and a duration (in years)
for considering measurements for routine analysis. This period is referred to as the
measurement window. The measurement window brackets the period of time during which
routine measurements will be considered for computing intake rates.

Following this, the user is then asked for a starting date, in the form YYYY, and a
duration (in years) for computing the intake. This period is referred to as the intake window.
The !ntake window is the period of time over which the intake for routine assay is evaluated.
Incident assays will be computed only if the incident date falls within the intake window. The
duration of the intake window must be I year when computing annual dose.
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The measurement window and intake window are illustrated in Fig. 1. Consider first a
sequence of routine bioassay measurements for this individual. These values are shown by
downward-pointing arrows at the top of the figure. For an analysis of radiation exposure in
the calendar year 1990, the measurement window was taken to extend over the years 1989
and 1990. This is shown by the horizontal arrow in the middle of the figure. The
measurements actually considered for determining the intake are shown below the
measurement window. Note that measurements prior to the first of the year 1989 are not
considered. Below the measurement window is a second horizontal arrow that indicates the
intake window, the period over which the intake is computed for the routine measurements.
Note that the measurements in the year 1989 are used to determine the intake rate at the
beginning of the year 1990 and therefore will affect the computation of the intake in the year,
1990. The measurement window and the intake window must start at the beginning of a year,
and their duration must be an integral number of years. The duration of the intake window
must be I year when computing annual dose.

Now consider a set of incident measurements in the year 1990 as shown by upward-
pointing arrows at the bottom of the figure. For DOSEXPRT to compute intake for this
incident, the incident date must fall in the intake window, which it does.

YEAR I < ..... 1988 ..... > I <..... 1989 ..... > I <..... 1990 ..... > I

Routine .
Measurements: $ $ 4' _ . 4,

• . _

. <......... MEASUREMENTWINDOW......... >

MeasurementsUsed i

to Compute Intake: 4. 4' 4' 4'

• <--INTAKEWINDOW-->

Acute Measurements: %tt t t t

IncidentDate: t

YEAR I <..... 1988 .....> <..... 1989 .....> <..... 1990 .....>

Fig. 1. Illustration of the measurement and intake windows.

After entering the measurement and intake windows, the user is asked to enter a SITE
f'dename (without extension), or to hit return to use the default SITE.DFT f'de. The SITE.DFI'
file contains default values for parameters used by the DOSEXPRT program such as volume
of urine sample, urinary excretion rate, etc. The user typically selects the default SITE.DFT
file• To use a modified SITE.DFT file, see Sect• 7.

The user is then asked whether to use the special Y-12 uranium nuclide and dose-rate



files. The default response is NO. A special data area HS_DATA:[DX.Y12] contains the
Y-12 uranium nuclide and dose-rate files. Tile regular nuclide and dose-rate files are located

in HS_DATA:[DX].

Finally, the user can truncate the listing of the DOSREPORT program by removing the
individuals who have only zero intakecases. Since these individuals appear at the end of the

listing, the DOSREPORT program can be told not to print any information on them to the
OUT file. Cases with error codes are printed to the OUT file. The OUT' file header will
indicate that the listing has been _runcated. The. default response is NO - not to truncate

printing of zero intake results.

Assuming the user has selected INTERACTIVE from the DOSEXPRT menu and the
example DOSEXPRT input file is DEMO.DAT, the output to the screen and the user
responses are shown below:

DOSEXPRT V4.2

Enter OUTPUT filename (w/o extension): DEMO

Enter NUMBER of bioassay records files (I or 2)" 1

Enter RECORDS filename (w/o extension): DEMO
****************************************************

* Entering just the year [YYYY] implies *
* Jan 01 (00:00) to Dec 31 (24")0) of that year, *
* Enter duration in years after entering year. *
**************************************************

Enter Beginning MEASUREMENT YEAR [YYYY]: 1989
Enter DURATION in years • 2

Enter Beginning INTAKE YEAR [YYYY] " 1990
Enter DURATICN in years : i

Enter SITE filensme (w/o extension) or <GR> for default'

Default is NOT to use YI2 nuclide files,
Use YI2 nuclide files? (Y/[N])' N

Default is to keep zero intake output records.
Suppress zero intake output records in OUT listing? (Y/[N])' N k

The VAX SORT utility is used to sort the bioassay records into the proper order required
by DOSEXPRT. Following this, DOSEXPRT computes the intake, committed dose and
annual dose for each case in the bioassay records. The example execution continues on the

following page.



Sorting Bioassay Records

DOSEXPRT VERSION: 4.2 (DATE: 03/17/92)

Determination of Intake and Dose Using Bioassay Records

Developed for Martin Marietta Energy Systems, In=. by

R. C,_Ward and K. F. Eckerman of Oak Ridge National Laboratory

ANY PROBLEMSWITH DOSEXPRTSHOULD BE COMMUNICATED TO:

RICHARD C, WARD, ORNL (Phone: 4.5449 e-mail: RWD)

Date iof_ComputatlDn: 3/17/92

Enter PATH for Bioassay and Output Files:

PRODUCING .CTL FILE

TOTAL NUMBER OF RECORDS IN BIOASSAY FILE: i0
......................................................................

NUCLIDE DATA FILES AVAILABLE TO THIS RUN:

H-3 C-II C-14 NA-22 NA-24 P-32 CO-57 C0_58

CO,60 SR-85 SR-89 SR-90 TC-99 TC-99M CS-13_ CS-137

1-125 1-129 1-131 1-135 PM-147 EU_I52 EU,154 EU-155

TL-201 RA-226 RA-228 TH-228 TH-232 U,234 U-235 U-236
U-238 PU-238 PU-239 PU-241 AM-241 TPU CM-242 CM-244
......................................................................

NUCLIDES WITH DOSE-RATE FILES:

CO-57

C0-60 SR-89 SR,90 CS-134 CS-137
1-125 1-129

U-234 U-235 U-236

U-238 PU-238 PU-239 PU-241 AM-241 TPU CM-244

BIOASSAY RECORDS FILENAME: FLGEM:[RWD.DOSEX42]DOSEXPRT.DAT

SITE PARAMETER FILENAME: FLGEM:[RWD.DOSEX41]SITE,DFT
PERIOD FOR CONSIDERING MEASUREMENTS: 19890101 --> 19910101

PERIOD FOR COMPUTING INTAKE: 19900101 --> 19910101
.....................................................................

AMAD 1.00 micron - DEPOSITION PARAMS D3 0.30 D4 0.08 D5 0.25

URINE EXCRETION RATE (ml/day) :1400,0 DEFAULT SAMPLE VOLUME(ml) :20.0

FECAL EXCRETION RATE (g/day): 135.0 DEFAULT SAMPLE MASS(g): 20.0

BREATH EXCRETION RATE (i/day):20000.0 DEFAULT SAMPLE VOLUME(l): 20.0

MEASUREMENTS < OR - LC ARE SET TO ZERO. LC IS DEFINED AS MDA/I,O
.......................................................... ..... .......

BADGE -20 SITE U-238 D INHALATION ROUTINE -19900101

BADGE -30 SITE U-238 MO INHALATION INCIDENT-19900201

DOSEXPRT VERSION: 4.2 (DATE: 03/17/92) DATE OF COMPUTATION: 3/17/92
FORTRAN STOP

Sorting Output Records

Writing DOSEXPRT Output to File: DEMO
FORTRAN STOP
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After DOSEXPRT completes execution, the user is returned to the DOSEXPRT menu.
To list the sorted output (OUT) file to the screen, the user selects LIST from the
DOSEXPRT menu. The results are listed in order of total cGmmitted effective dose

equivalent (CEDE) for each badge. For individuals with no committed effective dose, those
with cases of positive annual effective dose are listed first.

To print the output file on the mainframe printer, the user selects PRINT from the
DOSEXPRT menu. To print the output file on a laserjet printer attached to the users PC
terminal, the user selects HP-PRINT from the DOSEXPRT menu. The listing of the
DOSEXPRT output (OUT) _filefor the previous example is shown on the following page.



ll



12

DOSEXPRT can be submitted to run as a VAX batch process after a specified time by
selecting BATCH off the DOSEXPRT menu. In addition to the questions asked previously,
the user will be asked for a time in the form HH:MM:SS after which the particular job should
be run. If no time is entered, the job will be submitted to begin immediately. In addition to
producing the output files discussed above, a batch run produces a LOG file that contains
what would be directed to the screen when running interactively. The LOG file will have the
same name as the $28 and OUT files.

2.1 DOSEXPRT VERSION 4.2 MODIFICATIONS

This section describes the specific modifications made to DOSEXPRT Ver. 4.1 (5/13/91)
to produce DOSEXPRT Vet. 4.2 (3/17/92). DOSEXPRT 4.2 was used to analyze the 1991
bioassay data. Seven modifications and four corrections were made to DOSEXPRT 4.1 to
produce DOSEXPRT 4.2. The corrections to produce Vet. 4.2 are as follows:

1. Version 4.1 could associate an incorrect social security number with a badge if errors
(no nuclide file, measurement window or record errors) were detected for a given case. This
situation did not occur for cases that did not have errors associated with them. This problem
has been corrected with DOSEXPRT 4.2.

2. The sorting of input bioassay records has been corrected with Ver. 4.2 of
DOSEXPRT. With past versions the records were sorted by reason code as a single, two-
character field. The present version sorts first by the second character of the reason code (a
blank, R, or S) and then by the first character (1 - 9). This change separates ali routine
records from ali incident records.

3. The incident time field in the $28 output records contained leading blanks causing
errors when the $28 output file was loaded into the Segment 28 data base. The leading
blanks have been replaced with zeros in Vet. 4.2.

4. A field in the $28 output record contains the year when the annual effective dose is
still above a specified threshold value. The threshold value is set to 1 mrem in the default
site file (see Sect. 7). The year was being incorrectly specified in previous versions of
DOSEXPRT for certain cases. This has been corrected with Vet. 4.2 of DOSEXPRT. In
addition, the year cannot be earlier than the year of computation of intake (i.e., the intake
window).

The modifications made to DOSEXPRT to produce Ver. 4.2 are as follows:

1. DOSEXPRT 4.1 would give an error message (NO NUC ERROR) when no nuclide
data file existed for the specified nuclide. DOSEXPRT 4.2 has been modified to check ali
results relative to the lower critical limit (LC). For the past three years, LC has been set
equal to the minimum detectable activity (MDA) for the bioassay calculations. For a given
case, if ali results ['or ali assays arc below LC, then a result of zero intake is printed to the
$28 file even if there is no nuclide data file for the specified nuclide. The LOG file will
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indicate that the nuclide data file was missing.

2. The name of the DOSEXPRT report program, which produces an output listing (with
extension OUT), was changed from REPORT to DOSREPORT to avoid a potential name
conflict in the directory where the program resides.

3. The DOSEXPRT 4.1 report program produces an output file (with extension OUT)
from the $28 file which is sorted by committed effective dose in 100-mrem intervals.
DOSEXPRT 4.2 has been modified to sort by presence of any positive annual effective dose
in addition tosum of committed effective dose. The presence of any positive annual effective
dose for an individual is determined in DOSEXPRT by setting a flag (!ASWCH) which is
written to the $28 file. The flag, IASWCH, will be 0 if there are no cases with positive
annual effective dose for an individual and I if there is any case with positive annual effective
dose. The flag is in column 430 of the $28 output record. The DOSREPORT program sorts
by this flag, in addition to the sum of committed effective dose for an individual. Thus, of
those individuals with zero sum of committed effective dose, those with positive annual
effective dose will proceed those with no annual effective dose in the OUT listing.

4. Modification 3 allows for introducing a switch that will let the user forgo printing of
output for individuals who have no cases of positive committed or annual effective doses (i.e.,
individuals having only zero intake cases). Since these individuals appear at the end of the
listing, the DOSREPORT program can be told not to print any information on them to the
OUT file. Cases with error codes are, however, printed to the OUT file. The OUT file
header will indicate that the listing has been truncated. The default for this switch, which is
read as input when the user executes DOSEXPRT off the MENU, is to print ali results to
the OUT file including those where ali cases result in zero intake. This feature will greatly
reduce the amount of paper used in printing DOSEXPRT output.

5. DOSEXPRT 4.2 report program (DOSREPORT) will also print three index flies (with
extensions IX1, IX2 and IX3) that should facilitate reading the DOSEXPRT output. The first
index file (extension IX1) lists ali cases with positive committed dose. The second index file
(with extension IX2) lists ali cases with zero committed dose but positive annual dose. The
third index file (with extension IX3) lists ali cases where errors (no nuclide file, measurement
window or record errors) occurred. The index flies list social security number and badge,
plant site, nuclide, class, pathway and reason code - the information that also appears on the
header for each case in the OUT file. The index files can be used for quickly cross
referencing the DOSEXPRT output flies.

6. DOSEXPRT 4.2 has been set up to take advantage of special inhalation class Q for
the uranium nuclides. These flies are used presently by the Y-12 Plant. The user is asked by
DOSEXPRT whether to use the special Y-12 uranium nuclide data and dose-rate flies. The
default response is NO. A special data area HS_DATA:[DX.Y12] contains the Y-12 uranium
nuclide data and dose-rate files. The regular nuclide data and dose-rate files are located in
HS_DATA:[DX].

7. The year of computation of intake is written to the end of each $28 output record
(columns 432 - 435), increasing the $28 record length to 435 bytes.



4. OPERATION OF DOSEXPRT

This section describes the operation of the DOSEXPRT program and its associated report
program DOSREPORT. DOSEXPRT first produces a scratch tile for controlling batch
execution, which contains ali unique combinations of badge number, plant, nuclide, pathway,
class, reason code and incident date and time. Each unique combination is called a case. The
number of records for each case is indicated in the middle of the control tile (columns: 38-
42). In addition, the number of records for each case at each site is indicated at the extreme
right of the control file. This information can be used for determining the average intake and
dose received for an individual who has worked at two or more plant sites during the period.

Two typical control files are shown below (with badge numbers replaced by negative
numbers to protect the identity of the individuals). The first set is for the incident exposure
examples discussed in Appendix E; the second set is for the routine examples discussed in
Appendix F.

C RE _SON
S PL
I AA
T T S INCIDENT

BADGE E NUCLIDE H S DATE TIME RECORDS RECORDS AT PLANT SITE
.......................................... _...............................

Column:
1 2 3 4 5 8 7

1234587880123to5678901234 5578801234587890123458789012345878801234567880123
............................................... . ............................

-I0 S H-3 H V 1 18890101 0 33 K 0 P 0 X 0 Y 0 S 33 O 0
-20 S 1-131 H D 1 18880201 14 K 0 P 0 X 0 Y 0 S 14 0 0
-31 S U-238 H D 1 18880201 0 4 K 0 P 0 X 0 Y 0 S 4 0 0
-32 S U-238 H D 1 18880201 0 4 K 0 P 0 X 0 Y 0 S 4 0 0
-33 S U-238 H D 1 18880201 0 5 K 0 P 0 X 0 Y 0 S 5 0 0
-41 S CS-137 H D 1 18880101 0 1 K 0 P 0 X 0 Y 0 S 1 0 0
-42 S CS-137 H D 1 18880101 0 1 K 0 P 0 X 0 Y 0 S 1 0 0
-50 S 1-131 H D 1 14 K 0 P 0 X 0 Y 0 S 14 0 0
-80 S TC-89 G S 1 18880101 14 K 0 P 0 X 0 Y 0 S ll_0 0
-70 S TC-99 J 1 18880101 i0 K 0 P 0 X 0 Y 0 S I0 0 0

-90 S SR-90 J 1 18880101 14 K 0 P 0 X 0 Y O S 14 0 0
-I00 S PU-241 H W 1 18880101 15 K 0 P 0 X 0 Y 0 S 15 0 0

-ii0 S PU-238 H W 1 188808011100 2 K 0 P 0 X 0 Y 0 S 3 0 0
-i

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

-120 S 1-131 H D 3 5 K 0 P 0 X 0 Y 0 S 5 0 0
-131 S U-238 H D 3 0 0 lo K 0 P 0 X 0 Y 0 S 4 0 0
-132 S U-238 H W 3 0 0 4 K 0 P 0 X 0 Y 0 S 4 0 0
-133 S U-238 H Y 3 0 0 4 K 0 P 0 X 0 Y 0 S 4 0 0
-141 S U-238 H D 3 4 K 0 P 0 X 0 Y 0 S 4 0 0
-142 S U-238 H W 3 4 K 0 P 0 X 0 Y 0 S 4 0 0
-Ilo3S U-238 H Y 3 4 K 0 P 0 X 0 Y 0 S to0 0
-150 S U-238 H Y 3 8 K 0 P 0 X 0 Y 0 S 8 0 0
-I

The reason code is used to define whether the computations will use acute or chronic
analysis. Reason code 1S (special incident) uses acute analysis. Reason codc_ 3 or lR
(routine incident) use chronic (routine) analysis. Reason code 2S is tbllow-up on an incident
and uses acute analysis and reason code 2R is follow-up on routine and uses chronic (routine)
analysis. Reason codes 4, 5, 6 are converted to 3 by the DOSEXPRT code and treated using
chronic (routine) analysis, Reason codes 8 and 9 are used to bracket start and stop of

14
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exposure to a given nuclide and class. Code 8 means start of exposure to given nuclide and
class, and Code 9 means end of exposure to given nuclide and class.

Internally in DOSEXPRT and in DOSEXPRT output listings, acute analysis is designated
with a reason code of 1 and chronic analysis with a reason code of 3.

The incident date and time field is used to uniquely sort the incident bioassay records.
lt is important that the user provide the incident date and time for incident records. Incident
records which do not contain the incident date and time will be assigned an incident date of
N days prior to the first measurement, where the number N is specified in the SITE.DFI' file
(see below). Incident records without an incident date and time may not be sorted properly.
The incident date and time field is blank, or contains zeros, for routine records.

The program then reads site default information t'rom the SITE.DFT file; The purpose
of this file is to allow each plant to tailor the program to its needs. Character data must be
surrounded by single 0uotes. A typical SITE.DFI' file is shown in Appendix C.

The SITE.DFr file contains the following information:

1. Number of plant sites.
2. List of plant letter codes and plant names.
3. A list of ali nuclide data flies available,
4. The number of nuclides (with nuclide data flies) expected at the site.
5. A list of the nuclide files (in [brm specified) that are used at the site,

direct-access pointer, flag indicating presence of dose-rate file.
6. Default value of activity median aerodynamic diameter (AMAD) (microns).
7. Default value for urinary excretion (ml/d).
8. Default value for the volume of urine per aliquot sample (ml).
9. Default value for fecal excretion (g/d).

10. Default value for the mass of fecal sample analyzed (g).
11. Default value for breath excretion (l/d).
12. Default value for volume of breath sample (1).
13. Default value for the (integer) number of days between the occurrence of an

incident and the first measurement. This wdue is used if the incident date iz missing
from the record.

14. Ratio of minimum detectable activity (MDA) to lower critical limit (LC).
15. Threshold value for intake. Parameter currently not used.
16. Threshold value for annual dose (mrem). The effective annual dose will be

calculated until it falls below this threshold, and the year prior to falling below this
threshold will be written to the $28 file.

17. Annual dose calculation control parameter. If parameter is -1, no annual doses are
computed. If parameter is 0, only annual effective dose is computed. If parameter
is 1, both annual organ and effective doses are computed.

After reading the SITE.DFF file, DOSEXP_,T reads records from the combined and
sorted records file (DOSEXPRT.DAT) using the control file.

The program then proceeds through the control file, doing the computations for a given
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case (badge number, plant site, nuclide, nuclide class, pathway, and reason code) as listed. For
this set of parameters, the program loops over ali assays (breath, urine, fecal, whole body
count, lung, and, if required, thyroid count) computing Intake and committed dose for ali
records found for that assay. If additional assays are defined in #zefuture, modification of the
code will be necessary to handle them.

For example, for BADGE number XXXXX with nuclides U-235 and U-238, classes D and
Y for U-235 and class Y for U-238, routtne and incident records for each, the program loops
through the assays- breath (BRE), urine (U), fecal (F), whole body (WBC) and lung (LUN).
If a spectal organ assay ts present for a given nuclide [e.g., thyroid count (THY) for
radioactive iodine], the program does this organ assay after the lung assay. Note that the
routine records are sorted ahead of any incident records, and the Incidents are sorted by
incident date. The.assay designation (WBL) is reassigned to whole body count (WBC) or lung
count (LUN), depending on assimilation pathway and nuclide as specified in the nuclide data
file.

i

Badee_ XXXXX Nuclide U-235 Classl D Reason Routine Assayl SRE
Badsel XXXXX Nuollde U-235 Ciassl D Reason RoutlnQ Assayz U
Badeel XXXXX Nuclide U-235 Class_ D Reason Routine Assay F
Badeel XXXXX Nuclide U-235 Classl D Reason Routine Assay WBC
Bad_e: XXXXX Nuclide U-235 Class: D Reason Routine Assay LUN
Badeel XXXXX Nuclide U-235 Classl D Reason Incident-870608 Assay SRE

Badgez XXXXX Nuclide U-235 Classl D Reason Inoidenb-870S08 Assay U
Badge_ XXXXX Nuclide U-235 Classl D Reason Inoident-870608 Assay F

Badeel XXXXX Nuolide U-235 Classl D Reasonl Inoident-870S08 Assay NBC
Badee_ XXXXX Nuclide U-235 Classl D Renson: Incident-870008 Assay LUN

Badse: XXXXX Nuollde U-235 Class_ D Reason: Incident-870908 Assay SRE
Badge: XXXXX Nuclide U-235 Classl D Reasonl Inoldent-870B08 Assay U
Badee: XXXXX Nuclide U-235 Classl D Reason_ Inoldent-870908 Assay F
Badse: XXXXX Nuolide U-235 Class_ D Reason: Inoident-870908 Assay WBC

Badse: XXXXX Nuclide U-235 Ctass_ D Reasonl Inoident-870908 Assay LUN
Badee: XXXXX Nuclide U-235 Classl Y Reason: Routine Assay BRE
Badge: XXXXX Nuclide U-235 Classl Y Reason: Routine Assay U
Badse: XXXXX Nuclide U-235 Class: Y Reasonl Routine Assay F

Badsel XXXXX Nuollde U-235 Class: Y Roason_ Routine Assay WBC
Badsel XXXXX Nuclide U-235 Class: Y Reason: Routine Assay LUN

BadBe: XXXXX Nuclide U-235 Class: Y Reasonl Incident-870304 Assay SRE
Badse: XXXXX Nuo£ide U-235 Classl Y Reason: Inoident-870304 Assay U
Badse: XXXXX Nuollde U-Z35 Classs Y Reasonl Inoldent-870304 Assay F
Badge: XXXXX Nuoiide U-235 Classl Y Reason_ Inoldent-870304 Assay WBC
Badse: XXXXX Nuolide U-235 Ctassl Y Reasonl Inoident-870304 Assay LUN
Badgel XXXXX Nuclide U-238 Classl D Reason: Routine Assay BItE
Badeel XXXXX Nuclide U-238 Classl D Reasonl Routine Assay U
Badee: XXXXX Nuclide U-238 Class: D Reasonl Routine Assay F

Badee_ XXXXX Nuclide U-238 Class_ D Reasonl Routine Assay WBC
Badgel XXXXX Nuclide U-238 Classl D Reasonl Routine Assay LUN

Badee: XXXXX Nuollde U-238 Classl D Reasonl Inoident-870203 Assay SRE
Badeel XXXXX Nuclide U-238 Ciasnl D Reasonl Inoident-870203 Assay U

Badgel XXXXX Nuclide U-238 Classl D Reasonl Inoident-870203 Assay F
Badge: XXXXX Nuclide U-238 Ctassz D Reasonl Incident-870203 Assay WBC

Badeel XXXXX Nuclide U-238 Class_ D Reason: Inoident-870203 Assay LUN
.......................................... .... .....-...

After the intake and committed doses have been computed for ali records for ali assays,
the weighted intake and dose are computed using the assay weights in the nuclide file.
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The total assay weights are computed as the normalized product of the nuclide weight for
each assay (specified in the nuclide file) and a numerk;al weight, defined as the ratio of the
number of records for the assay divided by the tetal number of records for ali a_says.

For example, for iodine-bioassay with 12 urinalyses and 2 thyroid counts, the nuclide file
weights are 0.3 for urine and 0,59 for thyroid, and the numerical weights are 12/14 = 0.857
for urine and 2/14 = 0.0143 tbr thyroid. If the intake is zero for one of the assays (e.g.,
urinalysis) the numerical weight does not incorporate the number of samples or counts for
that assay. The product of the nuclide file',weight and numerical weight for each assay, before
normalization, is 0.257 for urine and 0.0843 for thyroid. To obtain the total assay weights,
the numbers are then normalized so that their sum is 1, The total weight for urine, Wu, is

0.753, and the total weight for thyro!d, Wth., is 0.247. The estimated intake is then computed
from the intake obtained from urinalysis, _u,and from thyroid count, Ithy,as

Intake = Wu * Iu + Wthy* Ithy.

The same procedure applies fbr the committed doses. If results from only one assay are used
(e.g., urinalysis), the total weight for that would be Wu = 1. Note that assays that give zero
intake are not included in the weighted results.

After computing weighted intake and committed doses, the program will compute annual
dose. For an acute exposure, weighted annual dose is computed using the weighted intake.
For a chronic exposure, weighted annual dose is computed using, for each measurement
period, the weighted intake rate for the assay with the greatest number of measurements in
that year. The weighting for the intake rates is determined from the ratio of the weighted
total intake for the entire measurement window divided by the total intake for the assay with
the greatest nurnber of measurements. The annual dose for 1990 is calculated when there
are measurements above LC for 1989 even though there may be no measurements in 1990
or ali measurements in 1990 are below LC. In this case the OUT file will show

ESTIMATED INTAKE FOR PERIOD 01011990 -.> 01011991 IS ZERO

followed by the annual organ and effective doses computed from the 1989 measurements.

The program proceeds to the next case until the entire control file is finished.

The LOG file will contain a list of badge numbers and warnings when errors occur. The
$28 file will contain the assay-weighted results of the run to be entered back into the OHIS
data base. The OUT file contains assay-weighted results sorted by total committed effective
dose to individuals in 100-mrem interwds.
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5. ASSUMIrI'IONS MADE IN DOSEXPRT

The following assumptions are made in DOSEXPRT:

1. Presently, the OHIS btoassay data do not include the value of the activity medtan
aerodynarnlc dlameter (AMAD). The value of AMAD must therefore be set tn the
SITE.DFr file. The default value of AMAD ts assumed to be 1 micron. AMAD can be
controlled by the user only when the DOSEXPRT Is run in debug/test mode (see
Appendix N). However, annual dose can only be computed for an AM/lD of 1 micron as the
regular nuclide dose.rate files have been derived with that assumption, The default value of
AMAD in the Y-12 SITE, DFT file is 8 microns, The Y-12 uranium nuclide dose-rate files have
been derived assuming an AMAD of 8 microns, Future modifications will remove the restriction
on AMAD when using the dose-rate files.

2. For routine computations the measurement window (between dates ISTART and
lEND) is used to bracket selection Of measurements to be evaluated tn routine assay with
ISTART used as the initial date for starting the routine analysis,

3. For routine computations, the analysis is carded out step-wise over the subsequent
records encountered between the ISTART and IEND dates, inclusively. Beginning with
DOSEXPRT Vet, 4.1, the intake rate dertved from the last measurement is used to
extrapolate from that date to theend date (lEND) or to an exposure history end code,

4. The protocol for analyzing routine records assumes that the person has been exposed
to a constant amount of nuclide from the past measurement (or the ISTART date if the first
measurement cr an exposure history start code) up to the present measurement given by the
measured result at the present measurement. For the present operation of DOSEXPRT, the
individual is assumed not to have been exposed prior to the ISTART date. Exposure history
start and end codes can be used to control the periods of time that the individual was known
to be exposed to the nuclide/class.

5. The intake window (between the dates KSTART and KEND) is used to bracket
computation of intake for routine assay. The duration of the intake window must be I year
when computing annual dose. Incident assays will be computed only if the incident date is

'withi¢. the intake window. If no incident date is specified, the default incident date is
NDAYS prior to the first measurement date where NDAYS is specified in the SITE.DFr
file. The default incident date must fall in the intake window for the computation of intake
and dose to proceed.

6. For routine or incident computations results are set to zero if they are equal to or lc::s
than the lower critical limit (LC) of detection. 8 For treating the 1989, lCY:)0,and 1991
bioassay records, LC is set equal to the minimum detectable activity (MDA). Beginning with
DOSEXPRT Vet. 4.1, the ratio of MDA to LC (parameter RMDALC) is specified in the
SITE.DFr file.

18
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7. Beginning with Ver. 4.1, DOSEXPRT loops over five assays if no special organ is
specified in the nuclide file: breath (BRE), urine (U), fecal (F), whole body count (WBC),
and lung count (LUN). If a special organ is specified (e.g,, thyroid for radioactive iodine),
DOSEXPRT loops over six assays, the sixth one being the special organ assay (THY).

8. If start and stop exposure codes are used for routine analysis, the incident date and
time fields in the routine measurement records and the start and stop exposure records must
be consistent, either zeros or blanks, for proper sorting of the bioassay records.



6. CREATING BIOASSAY RECORDS USING THE GENREC UTILITY

Bioassay records files compatible with DOSEXPRT can be created using the GENREC
utility on the DOSEXPRT menu. The user simply enters data into ihe fields as requested
by the GENREC utility. GENREC is structured with two data entry forms, the first contains
badge number, social security number, plant site, assimilation pathway, assay, reason code,
nuclide and nuclide class. After ali the entries are made to the first form, the user has a
chance to modify the entries. The second form contains the information specific to a single
bioassay measurement for the information in the first form [i.e., sample date, time, volume
(for in vitro assay), result, MDA, and units for result and MDA]. After ali the entries are
made to the second form, the user has a chance to modify the entries. Additional entries in
the second form are entered by typing 0 when completing each previous entry. To return to
the first form, type I after entering information in the second form. When finished with ali
data type -1 to quit.

The records file can be given a unique name or defaulted to the name RECORDS.DAT.

The volume, result and MDA can be entered as integer, real number, or real number with
exponential notation. The volume of the urine sample has units of ml. The mass of the fecal
sample has units of grams. The volume of the breath sample has units of liters.

To enter mixed inhalation class, enter letter code M and a mixed-class identifier (0-9).
The mixed-class identifier uniquely describes the set of mixed-class percentages to be used.
It is required to properly sort records with mixed inhalation class. After the mixed-class
identifier, enter the percentages (0-99) of D, W, and Y classes; entering zero for inhalation
classes which are not allowed for the specified nuclide.

The GENREC utility now allows creation of exposure history records. To enter an
exposure history record, proceed as usual, entering the badge number, social security number,
and plant site. For assay, enter ZZZ to indicate exposure history record. Then enter
assimulation pathway followed by a reason code of 8 to indicate start of exposure or 9 to
indicate end of exposure. Following this, enter the date and time of the start or end of
exposure. Finally, enter the nuclide and nuclide class° The program does not drop into the
second form. At this point the user can select to add another bioassay record, another
exposure history code, or to terminate the session.

Table 2, on the following page, contains the codes used in the bioassay records.

20
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Table 2. DOSEXPRT Bioassay Records Codes

Assay Code Reason Code Pathway Code

Urinalysis U Special Incident IS Inhalation H

Breath B Routine Incident lR Ingestion G

Fecal F Follow-up on IS 2S Injection J

Whole, Body Count WBC Follow-Up on lR 2R

Lung Count LUN Routine 3,4,5,6

Thyroid Count THY ,
Start/Stop Code ZZZ Start Code 8

(Used only in GENREC) Stop Code 9
. ...... ...................,..............................................

Inhalation Class Code Ingestion Class Code

Day D Soluble S
Week W Insoluble I

Year Y Very Insoluble V
Mixed (D,W,Y) M

Special D,P,Q,R

Labelled Compound L

Vapor V
.. ..... ...................... ......... ............................... ....

Units for Results and MDAs

In vitro Unit Code In vivo Unit Code

dDm/ml I _Ci M

dpm/day 2 nCi N
dpm/sample 3 pCi P

dpm/L 4 dpm D

#g/ml 5 Bq B

Bq/L 6 _g U
Bq/day 7

...... ....... ............... ..... .... .... .... .....0 .... . ....... ...........

An example session ofGENREC is shown below. First, an in vitro measurement for
incident exposure is entered. This entry is followed by start and end exposure history records
for routine exposure and an in vivo measurement for routine exposure.
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. L, . ,,,............... , .... J •

GENREG Version 4.2 Date: 01-21-92

Utility to Generate Records for DOSEXPRT

Enter OUTPUT Filemame (Default: RECORDS.DAT): TEST

Bioassay Data Entr>
ENTER 6-DIGIT BADGE NUMBER:

999999
ENTER 9-DIGIT SOCIAL SECURITY NUMBER:

ENTER PLANT SITE (K,P,X,Y, etc):

ASSAYS ALLOWED: BRE, U, F, WBL, WBC, LUN, THY OR ZZZ

ENTERING ZZZ FOR ASSAY INDICATES START/END CODE

(Assay WBL (whole-body-lung) is replaced by WBC or LUN )
(lD DOSEXPRT depending on Nuclide and Assimilation Pathway)
ENTER ASSAY TYPE OR ZZZ:

ENTER PATHWAY (H-inhalation, G-ingestion, J-injection):

REASON: IS SPECIAL INCIDENT, 1R-REGULAR INCIDENT

2S-SPECIAL FOLLOW-UP, 2R-REGULAR FOLLOW-UP

3,4,5,6,7-ROUTINE

ENTER REASON (incident-IS,2S,rout.ine-IR,2R,3,4,5,6,7)"
IS

ENTER INCIDENT DATE (in form YYYYMMDD):
)D

19900201

ENTER INCIDENT TIME (in form HHMM):

ENTER NUCLIDE (in form U-238):
_38

ENTER CLASS (D, W, Y, or

O, P, Q, or R (Special Classes)
M (Mixed Inhalation Class)

V (Vapor . used with H-3)

L (Labeled Cmpd - used with C-II/14):

CHECK DATA ENTERED...

E: 999999 SSN: PLANT: S

PATH: H REASON: IS ASSAY: U

INCIDENT DATE: 19900201 INCIDENT TIME:

DE: U-238 CLASS: D

IS THIS INFORMATION CORRECT ([Y]/N)?:
Y
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In-vitro Data Entry

ENTER SAMPLE DATE (in form YYYYMMDD):
YYYYMMDD

19900204

ENTER SAMPLE TIME (in form HHMM):
HHMM

ALLOWABLE UNITS FOR RESULT:

l-dpm/ml, 2,dpm/day, 3-dpm/sample, 4-dpm/L, 5-ug/ml, 6-Bq/L, 7'Bq/day

ENTERRESULT:

3

ENTER UNITS OF RESULT:

3

ALLOWABLE UNITS FOR MDA:

l-dpm/ml, 2-dpm/day, 3-dpm/sample, 4-dpm/L, 5-ug/ml, 6-Bq/L, 7_Bq/day

ENTER MDA :

1

ENTER UNITS OF MDA:

3

ENTER SAMPLE VGL (ml) :

1000.

CHECK DATA ENTERED...

SAMPLE DATE: 19900204 SAMPLE TIME:

SAMPLE VOLUME (ml) : 1.000E+03
RESULT: 3.000E+00 UNITS: 3

MDA: I.O00E+O0 UNITS: 3

IS THIS INFORMATION CORRECT ([Y]/N)?:
Y

QUIT(-1), ENTER MORE DATA (0), OR NEW INDIVIDUAL (i):
1

Bioassay Data Entry
BADGE IS: 999999

ENTER 6-DIGIT BADGE NUMBER:

SOCIAL SECRUITY NUMBER IS:

ENTER 9-DIGIT SOCIAL SECURITY NUMBER:

PLANT IS: S

ENTER PLANT SITE (K,P,X,Y,etc):

ASSAY IS : U

ASSAYS ALLOWED: BRE, U, F, WBL, WBC, LUN, THY OR ZZZ

ENTERING ZZZ FOR ASSAY INDICATES START/END CODE
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(Assay WBL (whole-body-lung) is replaced by WBC or LUN )
ENTER ASSAY TYPE OR ZZZ:

ZZZ

PATHWAY IS: H

ENTER PATHWAY (H-inhalation, O-ingestion, J-injection)'
H

REASON IS'IS

REASON: 8-START OF EXPOSURE, 9-END OF EXPOSURE

ENTER REASON (8,9):
8

ENTER START OF EXPOSURE DATE(in form YYYYMMDD):
YYYYMMDD

19900101

ENTER START OF EXPOSURE TIME(in form HHMM)'
HHMM

NUCLIDE IS: U-238

ENTER NUCLIDE (in form U-238)'

CLASS IS' D

ENTER CLASS (D, W, Y, or

O, P, Q, or R (Special Classes)

M (Mixed Inhalation Class)

V (Vapor - used with H-3)

L (Laoeled Cmpd - used with C-II/14):

CHECK DATA ENTERED...

BADGE: 999999 SSN: PLANT: S
PATH: H REASON: 8 ASSAY:

EXP/START DATE: 19900101 EXP/START TIME:
NUCLIDE: U-238 CLASS: D

IS THIS INFORMATION CORRECT ([Y]/N)?:
Y

QUIT(-I) OR NEW INDIVIDUAL (i):
I

Bioassay Data Entry
BADGE IS: 999999

ENTER 6-DIGIT BADGE NUMBER:
******

SOCIAL SECRUITY NUMBER IS:

ENTER 9-DIGIT SOCIAL SECURITY NUMBER:
**,******

PI2_NT IS: S

ENTER PLANT SITE (K,P,X,Y,etc):

kSSAY IS: ZZZ
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ASSAYS ALLOWED: BRE, U, F, WBL, WBC, LUN, THY OR ZZZ

(Assay WBL (whole-body-lung) is replaced by WBC or LUN )

(in DOSEXPRT depending on Nuclide and Assimilation Pathway)
ENTER ASSAY TYPE OR ZZZ:

?ATHWAY IS: H

ENTER PATHWAY (H-inhalation, G-ingestion, J-injection):

REASON IS: 8

REASON : 8-START OF EXPOSURE, 9-END OF EXPOSURE

ENTER REASON (8,9) :
9

ENTEREND OF EXPOSURE DATE(in 'form YYYYMMDD):
."fYYMMDD

19900701

ENTER END OF EXPOSURE TIME(In form HHMM):
_IiMM

NUCLIDE IS: U-238

ENTER NUCLIDE (in form U-238):

CLASS IS: D

ENTER CLASS (D, W, Y, or

O, P, Q, or R (Special Classes)
M (Mixed Inhalation Class)

V (Vapor - used with H-3)

L (Labeled Cmpd - used with C-II/14):

i

CHECK DATA ENTERED...

BADGE: 999999 SSN: PLANT: S

PATH: H REASON: 9 ASSAY:

EXP/END DATE: 19900701 EXP/END TIME:
NUCLIDE" U-238 CLASS' D

IS THIS INFORMATION CORRECT ([Y]/N)?:

QUIT(-I) OR NEW INDIVIDUAL (i):

Bioassay Data Entry
BADGE IS: 999999

ENTER 6-DIGIT BADGE NUMBER:

SOCIAL SECKUITY NUMBER_IS:
ENTER 9-DIGIT SOCIAL SECURITY NUMBER:

PLANT IS: S

ENTER PL_T SITE (K,P,X,Y,etc):
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ASSAYS ALLOWED: BRE, U, F, WBL, WBC, LUN, THY OR ZZZ

ENTERING ZZZ FOR ASSAY INDICATES START/END CODE

(Assay WBL (whole-body-lung) is replaced by WBC or LUN )
(in DOSEXPRT depending on Nuclide and Assimilation Pathway)
ENTER ASSAY TYPE OR ZZZ:

WBC

PATHWAY IS: H

ENTER PATHWAY (H-inhalation, G-ingestion, J-injection):
H
REASON IS: 9

REASON: IS-SPECIAL INCIDENT, IR-REGUIAR INCIDENT
2S-SPECIAL FOLLOW-UP, 2R-REGULAR FOLLOW-UP

3,4,5,6,7-ROUTINE

ENTER REASON (incident-IS,2S,routlne-IR,2R,3,4,5,6,7):
3

NUCLIDE IS: U-238

ENTER NUCLIDE (in form U-238):

CLASS IS: D

ENTER CLASS (D, W, Y, or

O, P, Q, or R (Special Classes)

M (Mixed Inhalation Class)

V (Vapor - used with H-3)

L (Labeled Cmpd - used with C-II/14):

CHECK DATA ENTERED,.,

BADGE: 999999 SSN: PLANT: S

PATH: H REASON: 3 ASSAY: WBC

NUCLIDE: U-238 CLASS: D

IS THIS INFORMATION CORRECT ([Y]/N)?:
Y

In-vivo Data Entry

ENTER SAMPLE DATE (in form YYYYMMDD) :
YYYYMMDD

19900403

ENTER SAMPLE TIME (in form HHMM):
HHMM

ALLOWABLE UNITS FOR RESULT:

M-uCi, N-nCi, P-pCi, D-dpm, B-Bq, U-ug

ENTER RESULT:

*********

ENTER UNITS OF RESULT'

ALLOWABLE UNITS FOR MDA'
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M-uCi, N-nGl, P-pCi, D-dpm, B-Bq, U-ug
ENTER MDA:

1

ENTER UNI_.S OF MDA:

M

CHECK DATA ENTERED,,,

SAMPLE DATE: 19900403 SAMPLE TIME:

RESULT: 3,000E+O0 UNITS: M

MDA: I,O00E+O0 UNITS: M

IS THIS INFORMATION CORRECT ([Y]/N)? :

QUIT(-I), ENTER MORE DATA (0), OR NEW INDIVIDUAL (I):
-I



7. MODIFYING SITE DEFAULT FILE USING THE MODSITE u'r'ILITY

Default w_lues l'or parameters of tilt DOSEXPRT program, such as w_lume of urine
sample, urinary excretion rate, etc,, arc specified In the site default file (SITE,DFI'), The
purpose of this file ts to allow each plant to tailor the program to its needs, Character data
in the SITE.DFT file must be surrounded by single quotes, The original SITE, DFT file in
HS_DATA:[DX] data area is shown in Appendix C,

The SITE,DFr also contains a list of the nuclide data flies awlil_ibleto DOSEXPRT,
Note that the name must be In quotes. Next to each nuclide name Is a pointer to the
location of the nuclide data file in the binary, direct access file NUCLIDE.BIN, If this value
is set to, 0, the program will use the ASCII nuclide data file with the nuclide name and
extension NUC, Note, however, that DOSEXPR"I' assumes that the file NUCLIDE,BIN is
in the data area, Finally, the direct access pointer is followed by a flag that indicates whether
the dose-rate (DRS) file exists (1) or dr)es not exist (0) for that nuclide,

The SITE.DFr flit contains the following information:

1. Number of plant sites,
2, List of plant letter codes and plant names.
3, A list of ali nuclide data files awlilable,

4, The number of nucltdes (with nuclide data files) expected at the site.
5. A list of the nuclide files (in form specified) that are used at the site,

direct-access pointer, flag indicating presence of dose-rate file,
6, Default value ot' AMAD (microns).
7. Default wllue for urinary excretion (rnl/d),
8, Default value for the w_lume of urine per aliquot sample (ml).
9. Default value for fecal excretion (g/d).

10, Default value for the mass of fecal sample analyzed (g).
11. Default value ['or breath excretion (l/d).
12. Default value for w31umeof breath sample (l),
13. Default value for the (integer) number of days between the occurrence of an

incident and the first measurement, This wdue is used if the incident date is missing
from the record.

14, Ratio of MDA to LC.
15. Threshold value for intake. Parameter currently not used.
16. Threshold wtlue for annual dose (torero), The effective annual dose will be

calculated until it falls below this threshold, and the year prior to falling below this
threshold will be written to the $28 file.

17. Annual dose calculation control parameter. If parameter is -1, no annual doses arc
computed. If parameter is 0, only annual effective dose is computed. If parameter
is 1, both annual organ and effective doses are computed.

To create a modified SITE.DI-,-Tfile, the user must copy the file from ItS DA'FA:[DX]
to the user's root directory. This copy of the site default file can be modified using an editor
ii' one is available or by using the MODSITE utility by selecting MODSITE from the
DOSEXPRT mctau. A SITE.DFI' file must exist in the user's root directc_ry before the

28
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MODSITE utility is run, The user enters the name of the existing site file Including the DFT
extension (SITE.DFF) and the name of the new site file in,:ludtng the DFF extension
(NEWSITE.DFT). MODSITE proceeds through the list of parameters, inquiring if the user
wishes to make any changes.

An example run of MODSITE is shown below. When nuclides are added, as shown in
the example, the user must enter the nuclide name, either a pointer to its position in the
binaD, nuclide data file (NUCLIDE.BIN) or zero If using the ASCII nuclide file (with
extentlon NUC), and a flag indicating the presence (I) or absence (0) of a dose.rate file.

MODSITE - UTILITY TO MODIFY SITE.DFT DATE: 04-22-91

NO IN] IS DEFAULT RESPONSE AT Y/IN] PROMPT

Enter nami: of existing SITE file: SITE.DFT
Enter namo of nsw SITE filel NEWSITE,DFT

NUMBER OF SITES: 6 MODIFY?(Y/[N]):
SITE NAMES PRESENTLY ASSIGNED:

K K-25
P PADU

X X-10
Y Y-12

S SITE
O OHIO

NUCLIDE FILES PRESENTLY AVAILABLE AT THIS SITE:

H-3 C-II C-i4 NA-22 NA-24 P-32 CO-57

C0-58 CO-60 SR-85 SR-89 SR-90 TC,99 TC-99M

cs-134 CS-137 1-125 1-129 1-131 1-135 PM-147

EU-152 EU-154 EU-155 TL-201 RA-226 RA-228 TH-228

TH-232 U-234 U-235 U-236 U-238 PU-238 PU-239

PU-241 AM-241 TPU CM-242 CM-244

ADD NUCLIDES?(Y/[N]) : Y
NUMBER OF ADDITIONAL NUCLIDES: 1

41 - ENTER NUCLIDE NAME: CF-252

41 - ENTER POINTER: 0

41 - DRS EXIST (i), NOT EXIST(0): 1

DEFAULT VALUE OF AMAD: I.000000 micron

MODIFY AMAD?(Y/[N]):

VOLUME OF URINE PER DAY: 1400,000 ml/day
MODIFY VOLUME OF URINE PER DAY?(Y/[N]): Y
ENTER VURDAY: Ii00,

[ i , ..... __ ,h, i z ,
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VOLUME OF URINE PER SAMPLE (ALIQUOT): 20,00000 ml/sample

MODIFY VOLUME OF URINE PER SAMPLE?(Y/[N]):

MASS OF FECAL EXCRETION PER DAY: 135,0000 g_'ams/day

MASS OF FECAL EXCRETION PER DAY?(Y/[N]):

MASS OF FECAL SAMPLE ANALYZED: 20,00000 grams/samplQ
MODIFY MASS DF FECAL SAMPLE ANALYZED? (Y/[N] ):

VOLUME OF BREATH EXCRETION PER DAY: 20000,00 L/day

MODIFY VOLUME OF BREATH EXCRETION PER DAY?(Y/[N]):

BREATH VOLUME PER SAMPLE: 20,00000 L/sample

MODIFY BREATH VOLUME PER SAMPLE? (Y/[N]) :

IF INCIDENT DATZ (AND TIME) MISSING, INTEGER NUMBER OF DAYS SINCE
INCIDENT

NDAY: I

MODIFY NDAY BETWEEN INCIDENT AND FIRST MEASUREMENT?(Y/[N]) :
l

RMDALC - RATIO OF MDA TO LC (LOWER CRITICAL LIMIT)

RMDALC : i,O0

MODIFY RMDALC (RATIO OF MDA TO LC)?(Y/N) :

TRESHOLD FOR INTA/<E - IF INTAKE IS > 0,01 * TRESHI * ALI, SET FLAG

THRESHI : 2,O0

MODII_ THRESHOLD (IN PERCENT OF ALI[) FOR INTAKE?(Y/N) :

TRESHOLD FOR AEDE - IF AEDE IS > TRESIobiD (mrem), SET FLAG

THRESHAD : I,00

MODIFY THRESHOLD FOR EFFECTIVE ANNUAL DOSE?(Y/[N]):

ANNUAL DOSE: NONE(-I), EFFECTIVE DOSE ONLY (0), EFFECTIVE AND ORGAN
DOSES (I)
IUNIT : i

MODIFY ANNUAL DOSE CONTROL FLAG?(Y/[N]): Y

NO ANNUAL DOSE (-I), EFFECTIVE ANNUAL DOSE ONLY (0), ORGAN DOSES
(i):o

Creating file: NEWSITE,DFT
FORTRAN STOP
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The modtfl:d site flle lsltsted below,

NUMBER OF SITES

6

ASSIG_ PLANT LETTER CODE TO PLANT NAME FOR SITES
'K' K-25'
'P' PADU'

'X' X-lO'

'Y' Y-12'

'S' SITE'

'0' OHIO'

NUCLIDES AVAILABLE:

H-3 0"11/14 NA-22/24 P-32 CO-57/58/60 SR-85/89/90 TC-99/99M CS-134/137

1-125/129/131/135 PM-147 TL-201 EU-152/154/155 RA-226/228

TH-228/232 U-234/235/236/238/ PU-238/239/241 AM-241 TPU CM-242/244

NUMBER OF NUCLIDES AT SITE

41

NUCLIDES (IN QUOTES) - DIRECT-ACCESS POINTER (OR O) - DRS FILE EXISTS (i)
H-3' I 0

C-II' 94 0

C-14' 187 0

NA-22' 280 0

NA-24' 381 0

P-32' 482 0

CO-57 616 1

CO-58 779 0

CO-60 942 1

SR-85 1105 0

SR-89 1261 1

SR-90 1417 1

TC-99 1573 0

TC-99M' 1707 0

CS-134' 1841 i

CS-137' 1942 i

1-125' 2043 i

1-129' 2153 i

1-131' 2263 0

1-135' 2373 0

PM-147 2483 0

EU-152 2616 0

EU-154 2724 0

EU-155 2832 0

TL-201 2940 0

RA-226 304]. 0

RA-228 3165 0

TH-228 3279 0

TH-232 3412 0

U-234' 3545 i

U-235' 3729 I
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'U-236' 3913 I

'U-238' 4097 i
'PU-238' 4281 i

PU-239' 4467 I

PU-241' 4653 1

AM-241' 4839 1

TPU' 4975 1

CM-242' 5111 0

CM-244' 5247 1

CF-252' 0 i

DEFAULT VALUE FOR AMAD
1 O0

URINE EXCRETION (ml/day)
Ii00 00

VOLUME OF URINE ANALYZED (VOLUME OF ALIQUOT) (ml/sample)
20 00

FECAL EXCRETION (grams/day)
135 00

MASS OF FECAL SAMPLE ANALYZED (grams/sample)
20 00

BREATH EXCRETION (L/day)
20000 O0

VOLUME OF BREATH SAMPLE ANALYZED (L/sample)
20 00

IF INCIDENT DATE (AND TIME) MISSING, INTEGER NUMBER OF DAYS SINCE INCIDENT
1

RMDALC - RATIO OF MDA TO LC (LOWER CRITICAL LIMIT)
1.00

TRESHOLD FOR INTAKE - IF INTAKE IS > 0,01 * TRESHI * ALI, SET FlAG
2.00

TRESHOLD FOR AEDE - IF AEDE IS > TRESI-_D (torero),SET FLAG
1.00

ANNUAL DOSE: NONE(-1), EFFECTIVE DOSE ONLY (0), EFFECTIVE/ORGAN DOSES (i)
0

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



8. DOSEXPRT NUCLIDE DATA FILES AND DOSE-RATE FILES

Each radionuclide has a separate nuclide data file that contains information for computing
the intake and dose, weighting factors with which to weight intake and dose ibr the different
assays, and control information to determine the progress oi' the computations. Version 4.2.
of DOSEXPRT has 40 nuclide data files. The nuclide data files are listed tn Appendix H,

The number of inhalation classes and ingestion classes is specified at the top of each
nuclide data file. For example, U-238 (U-238.NUC) has three inhalation classes (D,W,Y) and
two ingestion classes (S-soluble, I-insoluble), 1-131 (I-131.NUC) has one inhalation chuss(D)
and one ingestion class (S), and tritium (H..3.NUC) has a single inhalation class, which we
designate as V for vapor, and one ingestion class (S-soluble). Assays allowed for each nuclide
are breath (BRE), urine (U), fecal (F), whole body count (WBC), and lung (LUN) count.
For the radioiodines a systemic organ (thyroid) and corresponding assay (thyroid count (THY)
are specified.

Note that for each nuclide, the file (1) contains a default assimilation pathway to use if
the pathway is not spet:ified in the bioassay records and (2) assigns GI transfer classes to
inhalation classes tor use with the inhalation pathway. The file also assigns the assay
designation WBL to either whole body count (WBC) or lung count (LUN), depending on
assimilation pathway and nuclide.

Weights are assigned to each assay and pathway in each nuclide file to be used to
determine estimated intake and committed and annual doses when results are present from
more than one assay. The nuclide data file contains committed effective and organ dose per
unit deposition (Sv/Bq) for inhalation pathway and committed effective and organ dose per
unit intake for ingested activity.9 Dose conversion factors for inhalation and ingestion
pathways are provided for the following organs: gonads, breasts, lungs, red marrow, bone
surface, thyroid, and remaining tissue. The last item in each nuclide file is a flag to determine
whether a dose-rate file exists ['or this nuclide, Those nuclides that do not have a dose-rate
file are those for which the clearance from the body occurs within the year of exposure.

The information for the nuclide data files is taken from ICRP-30 (re['. 4), ICRP-54 (ref.
3) and other relevant publications. The nuclide files are listed in Appendix H.

Associated with some radionuclides is a file (with extension DRS) that contains the dose
rate per unit intake as a function of time for each class allowed for that nuclide. The dose-
rate file is read whenever the annual dose needs to be computed for that nuclide. Those
nuclides that do not have a dose-rate file are those for which the elimination is fast enough
that the entire dose will be delivered in the year of exposure. For those nuclides we set the
annual dose to the committed dose. Nuclides with dose-rate files for Ver. 4.2 of DOSEXPRT
are Co-57, Co-60, Sr-89, Sr-90, Cs-134, Cs-137, 1-125, 1-129, U-234, U-235, U-236, U-238, Pu-
238, Pu-239, Pu-241, Am-241, Cm-244 and TPU (same as Am-241).

33
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The dose rate per unit intake is listed as a function of time distributed over a time grid
with four different time intervals:

Range Time Interval
(days) (days)

0 to 3 0.1

3 to 73 1

73 to 1825 73

1825 to 25550 365

The regular nuclide dose-rate files have been derived assuming an AMAD of 1 micron.
The Y-12 uranium nuclide dose-rate files have been derived assuming an AMAD of 8
microns. FW,_re modifications will remove the restriction on AMAD when using the dose-
rate files.

The dose-rate file is read whenever the annual dose needs to be computed for that
nuclide. Those nuclides that do not have a dose-rate file are those for which the decay is fast
enough that the entire dose response will be contained in the year of exposure. For those
nuclides we set the annual dose to the committed dose.

Beginning with Ver. 4.1 of DOSEXPRT the following modifications were made to the
nuclide data files and dose-rate files:

Breath excretion and retention functions were added to ali the nuclide data files. In
addition, a special inhalation class of L for labeled compound was defined for C-11 and C-14.
The excretion functions tbr Am-241, Cm-242, and Cm-244 were modified. Some of the
nuclide weights were modified in nuclide data flies.

The nuclide files were combined into a single binary, direct-access nuclide file
(NUCLIDE.BIN) for faster execution of DOSEXPRT. The pointers to each of the nuclide
data files within the direct-access file are specified in the SITE.DFr file. If the pointer is set
to zero, the corresponding ASCII nuclide data file will be read. The program that creates the
binary, direct-access nuclide file, DIRBIN.EXE, is located in EXE_DIR.

A binary, direct-access dose-rate file (with extension BIN) was created for each of the
nuclides with dose-rate files. This greatly increases the speed of execution of DOSEXPRT.
The file DRS.TAB (see Appendix D) contains a table of inhalation and ingestion classes that
are used to control reading of these binary, direct-access dose-rate files. If the parameter
following the nuclide name in the DRS.TAB file is set to 0, DOSEXPRT will read the ASCII
dose-rate file (with extension DRS) for that nuclide. The program that creates the binary,
direct-access dose-rate files, MAKBIN.EXE, is located in EXE DIR.

The structure _f the nuclide data files and nuclide dose-rate flies was unmodified with
Ver. 4.2 of DOSEXPRT.



9. ALGORITHMS FOR ESTIMATING INTAKE OF RADIONUCLIDES

9.1 INTRODUCTION

We have developed a set of algorithms for estimating a worker's intake of a radiont.clide
based on measurements of activity within excreta or within the body at times post intake. In
selecting and implementing the algorithms, the needs of quality assurance and the desire to
limit future costs associated with maintenance of the resulting software were considered. The
algorithms, their reduction to code, and the resulting software have been subjected to
extensive testing and verification.

9.2 GENERAL APPROACH

lt is intended that the software, entitled DOSEXPRT, serve as a tool in demonstrating
compliance with the occupational radiation protection guidance presented in the 1988 DOE
order 5480.11 (ref. 6). Even though some aspects of internal dosimetry will be further
clarified in additional DOE guidance, the major thrust of the order deals with internal
emitters, particularly the manner in which intakes and resultant doses are assessed and
reported. Thus, we have focused our efforts towards estimating intakes, given measurements
of the radionuclide in excreta and in the body.

We assumed that the biokinetics governing the behavior of radionuclides within the body
are linear such that the response of the body to an intake scales directly with the magnitude
of the intake, and the response to continuous intakes can be viewed as a superpositioning of
a series of _cute intakes. We describe the biokinetics by mathematical functions and thus do

not limit DOSEXPRT to particular models or model structures. DOSEXPRT is independent
of the biokinetic and mathematical details upon which the functions are based. The functions
associated with each radionuclide are contained in data files, referred to as the nuclide files.

To introduce new biokinetic information or to include a new bioassay procedure for a
radionuclide one need alter only the nuclide file; very rarely should it be necessary to modify
DOSEXPRT itself.

As an example, let e,(t) denote the urinary excretion rate at time t following an

instantaneous input of a unit activity into blood at t - 0. If a unit intake into the body at
t = 0 results in the activity entering blood at a rate g(t), then the expected urinary excretion
rate, E,(t), at time t is
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(1)

The above integral represents the convolution of two functions; the convolution is defined

as f,g - fotg(_)f(t-T)d_. The function g(t) is often referred to as the forcing function (or

stimulus) and f(t) as the unit response function. The latter gives the response of the system
to a unit input at time zero, while the convolution integral represents the response of the
system to the forcing function.

For continuous intake at a rate l(t) during a period of length T,, the expected urinary

excretion rate El(t, T,) at time t is given by

EC(t'Te) = fo' j('¢) Eu(t-z) d_" ; (2a)

if the intake was at a constant rate, l(t) = I, then

e.[(t.L) " j fr. (2b)

The above equation gives the excretion rate at any time t, including times beyond the
intake period, that is, for t > TC. Note that the lower limit of integration in Eq. (2b) is taken
to be zero if t < 7",.
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Some of the properties of the convolution integral are tabulated below.

Algebra of Convolution

m

Property Definition

Commutative f , g = g , f

Associative (f* g) * h =f* (g * h)

Multiplication ( k f) * g = k ( f * g ) , k is a constant

Distributive (fl + f2 ) * (gl + g2 ) =

The functions describing the translocation of material within the body and the excretion
rates can be derived from mathematical models of the biokinetics (e.g., the ICRP Task Group
Lung Model) or obtained from mathematical fits to observations (e.g., radon breath analysis
for determination of radium). We restricted the functions used in DOSEXPRT to be of the
form

n

f (t) = • -"" . (3)
i,,l

The functions as defined in the nuclide data flies do not include radioactive decay.
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In relating the rate of excretion (or activity retained in the body) to the amount of

material init_tlly inhaled or ingested we encounter convolutions of the form f, g and

f, g , h. We set out below the resulting expressions for the convolution integrals assuming

- - bt t - cAt
f(t) - _A,e "",g(t) = _B,e and h(t) - _C le . The convolution f, g

t t i

yields

f* g = _Ai,:. [ e__.jth _ e-a't ] , (4a)
i.j

A l Bj , and the convolution f, g , h yields
where A_d = at _ bj

- ck f - b) t - c k t - aI t

f, g • h= _[2 Al,_Ck e - e _ • - e . (4b)
t,J,k bj - ck aI - ck

For a radionuclide with decay constant _. the functions in the convolution must be

modified to include radioactive decay, lt can be shown that

f(t)e -at, g(t)e -xr = (f , g)e -xr

and f(t)e -_t ,g(t)e -xt ,h(t)e TM = (f,g ,h)e -xr ,

Consideration of chronic intakes involves a time integral of the response during the intake

period [see Eqs. (2a) and (2b)], including radioactive decay as given by e-at. Thus one needs

to evaluate the integral of Eq. (4a):

f,' ( f * g ) e-Xt dt-r,
(Sa)

e-fb/,x)ft-r,)_ e-(b:x)t e -(at+_,)(t-r,)- e -(ai*_')t]

= _At.y - ] 't,j bj+_. ai +/_.
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where Aj.j is defined above and the summation is a double sum over the indices i and j. In
some instances one needs to integrate Eq. (4b):

f t_r (f, g , h) e TM dt

= _, A_..IC, e-(C*.x)(t'r') _ e'(C*+x) t _ e-(b:+X)(t-r') _ e-(b_._')t

- E A_,jC k e-(C_+x)('" r_ _ e'(CA+x) t e- ( at+x )(t- rp _ e" (a_+x)'-- p

j.j., (ai- ck)(cl_ + _.) (a,- c,)(a_ + X)

(5b)

where Aa,j is defined above and the summation is a triple sum over the indices i, j, and k.

Equations (4) and (5) are the basic algorithms used by DOSEXPRT. As outlined below these
equations are repeatedly applied to the various transfer and excretions functions included in
nuclide files. The functions contained in the nuclide files are defined on the following page
in Table 3. In ali cases the functions are normalized to a unit activity at t = 0.
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Table 3. Functions used in analysis of bioassay measurements

Notation Def'mition

flung- blood Transfer rate from lung to blood

flung- Ol Transt'er rate from lung to OI Tract

fol-blood Transfer rate from GI tract to blood

f_7l,.,fecal Transfer rate from GI tract to fecal

wound-blood Transfer :'ate from wound to blood

eu Urinary excretion rate of systemic activity

ef Fecal excretion rate of systemic activity

eb Breath excretion rate of systemic activity

Rlung Retention of activity in lung

Rsystemtc Retention of systemic activity

Rorgan Retention of activity in organ (e.g., thyroid)

Rwouna Retention at wound site
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9.3 EXCRE'IION AND RETENTION EQUATIONS

Radionuclides are assumed to enter the body via inhalation, ingestkm, or through the skin
via wounds. The latter intake is assumed to occur as an isolated incident (acute exposure);
inhalation and ingestion intakes may be either acute or chronic (continuous) in time. This
section details the algorithms for the expected values Ibr each assay considered within
DOSEXPRT; namely, urinary excretion, fecal excretion, in vivo measurements, and breath
excretion.

9.3.1 Urinary Excretion

Inhalation:

Let eu(t) represent the urinary excretion rate at time t following introduction of a unit

amount of the radionuclide into blood at t = 0 (i.e., unit response function without
radioactive decay). In the case of inhalation the inputs to the blood are due to activity

cleared directly from the lung to blood, at rates denoted by f_#.bh,,,d(t), and material cleared

from the lung into the gastrointestinal tract, at rates denoted by f_&..ol(t), is translocated to

blood from the GI-tract at rates denoted by fot._,_(t). The expected excretion rate, E_(t),

at time t following an acute intake of a unit activity by inhalation at t = 0 of a radionuclide

with decay constant _, is

a __, (6)E, (t) = e [/_,._-_loo_+fl_._-z, */Gx-_k,od] *e,.

Equation (6) is evaluated using Eqs. (4a) and (4b).

If an individual chronically inhales activity at a unit'orm unit rate during a period of length
C

7',, then the excretion rate at time t per unit intake rate, Eu(t), is

c ftr r E_
E.(t) = (x)dx-,

(7)
ft t -).x- e [f_._ + fl_-al */G_-b_d ] * eu dx,
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Equation (7) is ewduated using Eqs, (5a) and (5b), Note that it't < 7., then t - 7', = 0.

Ingestion:
For an acute intake by ingestion, the fractional rate at which activity enters blood from

I

the gastrointestinal tract is denoted by for.brood(t),The expected excretion rate, E.a(t), at time

t per unit intake at t = 0 for a radionuclide with decay constant _ is
i

E_(t) = e'_'t [ fal.bLoo, , eu 1, (8)

Equation (8) is ewduated using Eq. (4a).

If an individual chronically ingests activity at a uniform unit rate during a peri(_.lof length

TC, then the urinary excretion rate at time t per unit intake rate, E,C(t), is

c ftr r E_Eu (t) = (x) dx
(9)

ft t -_x= e [ fat- bto_ * e,_ 1 dx ,
-7",

Equation (9) is evaluated using Eq, (5a),

Wt)und intake:

Let f_u,_.btooa(t)denote the rate at which activity is absorbed into blood from the wound

site. The rate of urinary excretion Eu(t) pet' unit activity initially at the wound site is

Eu(t) = e-Xt[fwou,,a.btooa* e,], (10)

Equation (10) is evaluated using Eq, (4a),

9.3.2 Fecal Excretion

Inhalation:

Let ftung..blood(t)denote the fractional rate at which activity inhaled at t = 0 is transferred

to blood and el denote the fecal excretion rate following introduction of a unit activity int()
blood at t = O. Ira addition to the fecal excretion of activity that has entered the systemic
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pool, there will also be a component associated with material that has passed unabsorbed

through the GI tract, which Isdenoted as fot.fe,,a(t), The expected fecal excretion rate, E/*(t),

at time t following an acute Intake of a unit activity by Inhalation of a radionuclide with decay
constant k ts

Equation (11) is ewduated using Eqs. (4a) and (4b).

If an individual chronically inhales activity at a uniform rate during a period of length T,,

then the excretion rate at time t per unit intake rate, E_(t), is given as

ft t -lt x= e [ (ftuns-,Uoo,t+fans - at *for- btU) ,e! +ftu_. al *fat ./,_ ] dx.- r,

(12)

Equation (12) is evaluated using Eqs. (5a) and (5b).

Ingestion:

Let fat.b_oa(O denote the fractional rate at which activity ingested at time t = 0 is

transferred to blood. The expected fecal excretion rate, E_(t), following an acute intake of

a unit activity by ingestion at t = 0 is

E_(t) = e -xr [ fal.btooa * el + fal-.tecal ] . (13)

Equation (13) is evaluated using Eq. (4a).
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If an individual chronically ingests activity at a uniforna rate during a period ol' length Ts,

then the excretion rafe at time t per unit intake rote, Ef(t, Ta), Is

ft t -_x= e [fol.t_t * e/ + fol-/.cal l dx ,-7',

Equation (14) is evaluated using Eq. (5a),

Wound Intake:

l_mtf_und..l, lood(t) denote the fractional rate at which activity is absorbed into blood t'rom

the wound site. The rate of fecal excretion, E/(t), per unit activity initially at the wound site

is given as

El(t) = e'Xt[fwoun_..,btoo_* el], (15)

Equation (15) is evaluated using Eq. (4a).

9.3.3 Breath Excretion

Inhalation Intake:

.. ,(t) the fractional rate at which activity inhaled at t = 0 is transferredLet f_,,s btoo, denote

to blood and en(t) the rate of elimination of the radionuclide in breath following introduction

of a unit activity into blood at t = 0. The expected breath excretion rate, En"(t), at time t

following an acute intake of a unit activity by inhalation of a radionuclide with decay constant k
is

E_,(t) = e-_'[ (f_.g-b_oa +f_,,g-al *fat-ba,_) *ebl' (16)

Equation (16) is evaluated using Eqs. (4a) and (4b).

If an individual chronically inhales activity at a uniform rate during a period oflength T,,

then the excretion rate at time t per unit intake rate, E[(t, T,), is given as
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e:<,,r.)° f' ,.e:(x) (17)
Lt -_x= e [ (f_.bk_l +fluns-OI .*fOl.l,k_t) * eb]dx'. r,

Equation (17) is evaluated using Eqs, (5a) and (5b).

Ingestion Intake:

Let fal.ba,,,a(Odenote the fractional rate at which a unit activity ingested at time t = 0 is

transferred to blood. The expected elimination rate in breath, E_ (t), at time t following an

acute intake of a unit activity by ingestion at t = 0 is

E_(t) = e -x' [ fat-._.a * eb] ' (18)

Equation (18) is evaluated using Eq. (4a).

If an individual chronically ingests activity at a uniform rate during a period of length T.,

then the elimination rate at time t per unit intake rate, E_(t, T.), is

(19)

ft t -_x= e [fot-btooa * eb] dx.
- 7'.

Equation (19) is evaluated using Eq. (5a).

Wound Intake:

Let f,_,,a._,,,a(0 denote the fractional rate at which activity is absorbed into blood from

the wound site. The rate of elimination in breath, Eb(t), per unit activity initially at the

wound site is given as

Eb(t ) = e-Xtlf_t.._ , eh], (20)

Equation (20) is evaluated using Eq. (4a).



46

9.3.4 Organ Burdens

Lung:

Let Rk,,,g(t) denote the fraction of the activity inhaled at t = 0 that is rt_tained in the lung
at later times without consideration of radioactive decay. If we assume that

tl

Rt_(t) = _., A_e "air, the activity present in the lung at time t, q_(t), following an acute
4-1

intake of unit activity at t = 0 is

II

q_,,(t) = e TM ._t.,.s(t) = _ ate "("'+x)' ' (21)
i.1

Equation (21) is also applicable to retention at the wound site with R,_,,,d(t) replacing Rt,,,,s(t).

If the intake occurs at a constant rate during a period of length Te, then the lung burden

qt_(t) per unit intake rate is

(22/
Ai -(aj+;,l(t-r_) -(al+ x)t

-E, e - 1.

Systemic organs (e.g, thyroid)'

Let R_,_,(t) denote the activity present in a systemic organ following introduction of a
unit activity into blood at time t = 0, without consideration of radioactive decay. The activity

present in the organ, qormn(t), following an inhalation intake of a unit activity at t = 0 is

qo%an(t) = e-Xt[fang.bk_a + ft_,_.al * fOl.btooa ] * Rorg,,(t) ' (23)

If the intake was by ingestion then the activity present in the organ is
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O

qor&an(t)= e'_t [fat.brood * Rorgan(t) ] ' (24)

If the intake occurred at a constant rate during a period of length T,,, then the organ

burden qCorson(t,Ts) at any time t per unit intake rate by inhalation is

" ft Qqorsan(t' Te) = t r.q°'san(x) dx (25)
f,' +- e [ f_ - _ * fox-_,,_ ] */_o_a-ax-r,

and by ingestion,

q°rgan(t'Te) ftr -Xx (26)= e [ lot-blood * Rot&an ] dx.-r,

These equations can be evaluated using Eqs. (5a) and (5b).
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9.4 APPLICATION OF THE BIOASSAY ALGORITHMS

The above algorithms form the bases of the DOSEXPRT code. The majority of the
numerical calculations center around evaluation of Eqs. (4) and (5) as required by the
pathways of the nuclide within the body. DOSEXPRT considers two types of exposure.
Acute or incident exposures are considered to be well defined in terms of the time of the
exposure, and specific bioassay measurements are undertaken for the purpose of estimating
the magnitude of the intake. Chronic or routine exposures arise from expected intake due
to low-level contamination in the work environment (e.g., chronic airborne activity).

Following is a brief outline of the final steps in these calculations.

Acute intake:

The estimated activity <I:, of a radionuclide taken into the body in an incident (acute

intake) is derived as

<I> = 1_ Y(t) , (27)
N l.x Ea(t)

where Y(t) denotes the measured excretion rate (or body burden) at time t, E"(t) is the
expected excretion rate (or body burden) at time t for a unit intake, and N is the total
number of measurements. Note that no weighting of the measurements is employed in

estimating the intake.

Chronic intake:

Consider n bioassay measurements {I"1,Y2,..., II,} obtained at times {7"1,7'2,...,7',} during

a period of chronic exposure. Assume that the exposure ended at Tf (Tr > 7',) and that m
additional measurements {Y,,+I,Y,+2,...Y,+,,,} were obtained at times {T,,+I ,T,,+2,...T,+,,}

postexposure. "l_e intake rate during tile period Ti.1 to Ti for Ti < Tf is computed as

i-1

r,(o-E tje tj,r,-tj_,) <28)" j=l
1 t =

e C(Ar,, at,)

where zlTi = Ti - Ti.1and EC(x, y) is the expected excretion rate (or body burden) at time y
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for uniform intake at a unit rate during a period of duration x. We assign the intake rate[n

estimated for the period (T,. I to T_) to the period (T, to Tr), that is, from the last
measurement to the end of exposure. The estimated intake, <It>, derived from the
measurements for the exposure period is then

R

<lr> = E Ji(Tt - Tr-l) + a/n(T/- Tri). (29)
l

Each postexposure measurement provides additional information regarding the total
0

intake. Using the intake rate vector (I i, i = 1, n) estimated from Eq. (28), then the predicted

excretion at time Ti+. beyond the exposure period is

Normalizing the intake rate vector to the current estimate of the total intake, we then

obtain a new estimate of the total intake from the postexposure measurement Y_.n as

Y_,.n
<lT>l =

n ' (31)
E je (Arj,r,, - Tj ,)
1=1

where ij is the jth component of the normalized intake rate vector and is given by I/./<Ir>,

where <lr> is the current estimate of the total intake and lj is the intake rate during the

jth period. A new estimate of the total intake is obtained as the weighted average of the
current estimate and the value derived from the ith postexposure measurement as

<lr> _ 1 [(n+i_l)<Ir> + <lr>,] . (32)n+i

This procedure is repeated over ali postexposure measurements. Note that the normalized

intake rate vector derived from measurements during the exposure period is preserved; post
exposure measurements only improve the estimate of the total intake.
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9.5 ANNUAL DOSE

DOSEXPRT provides estimates of the annual dose, that is, the dose delivered to tissues
in a year, for the current year and for each subsequent year (out to 50 years). The estimates
are derived using dosimetric coefficients computed for this purposeusing the metabolic
models of ICRP-30 (ref. 4) and specific effective energy (SEE) values that are being used in
the preparation of ICRP Publication 56 (ref. 10). By use of these coefficients DOSEXPRT
avoids the numerically intense computation of organ dose.

Incident Intake:

The annual dose for tissue T in the year in which an incident occurred, ADr, 1, on Julian

day to is given as

tI

f "(t)dt, (33)ADr, t - I Dr
_o

where

I is the estimated intake for the incident,

tI is the Julian day corresponding to the end of the first year, and

/Srr(t) is the dose rate in organ T following a unit intake at t = 0.

The annual dose in any subsequent year i is

tt

ao,..,=I f zg(t-,0)a,. (34)
tl-I

where t,.is the Julian day for the end of year i.

Routine Intake:

The annual dose in any year from routine intakes of a radionuclide depends, not only on

the magnitude of the intake, but also on its temporal pattern. For each year, the total intake
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in the year is obtained by weighting the intake estimates of each bioassay by weights
constructed from the assay weights specified in the nuclide file and by the frequency of
measurements. The intake pattern for the most frequently employed assay is then normalized
to the estimated total intake for the year. Thus each year of the exposure history is treated
in isolation with regard to the type and frequency of the assays.

In computing the annual dose, it is necessary to have an estimate of the intake rate in the
time period from the last measurement to the end of the year (EOY). The procedure used
to estimate the EOY intake rate for the last year of the exposure history is different than that
used for other years. For example, the EOY intake in calendar year (CY) 1989, given no
measurements in CY 1990, is obtained by extending forward the intake rate of the preceding
period in CY 1989. However, if measurements are present for CY 1090, then the 1989 EOY
intake rate is based on the first measurement in CY 1990.

Mathematically, let <I>_,j denote the estimated intake for assay j in year i. The intake

in year i, <I>_,is computed as

n_,____j<l>t,l , (35)<z>,--Ejwj N,

where wj is the weight assigned to assay j in the nuclide file (after normalization for the

number of assays in the year), n_,j is the number of measurements in year i for assay j, andN 1

is the total number of assays in year i. Equation (35) applies to both routine and incident
measurements.

Let <J>t,j denote the intake rate vector, of length n_,j for year i and assay j. Let k be

the assay with the greatest frequency of measurements, that is, n_,k > n_,j, j # k. The intake
rate vector for year i is then

j_ <I>_ . (36)- <1>_, k
<1>I,k

at each of the n_,k entries in the vector, defining the intake pattern for the selected assay in

year i. The annual dose in any year is based on the intake rate vector lhr ali preceding years
and the year of interest.

The committed dose equivalent is computed from knowledge of the total intake; the
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annual dose, however, must be computed from the intake rate vector J. Dose-rate

coefficients giving the dose-equivalent rate at various times following a unit intake are
'1

accessed by DOSEXPRT to compute the annual dose. Let Dr(t) denote the dose rate in

organ T following an instantaneous intake of a unit activity at time zero. The dose rate at

time t in organ T for the intake rate vector J is given as

. t (37)
Dr(t ) -" fot i(x) Dr(t-x) dx.

If vector i is composed of n regions of uniform intake rate then Eq. (35) can be written as

z_T_:o- E. j._t.)('". oT"(u)au, _38)
at - ts*l

where the summation extends for ali n for which t - t,,+1> 0 . Note that in this formulation

J is assumed to be constant during the period tn -. t,. 1 .

The annual dose is simply the integral of Eq. (38) over the year of interest. Thus the

annual dose in year i for tissue T, ADr, _ , is

ADr, t - ft, Dr (t) dt (39)
t"-'. D

= .[,au_, i, ft.)j,.,,., r(u)au.



10. TECHNICAL DESCRIPTION OF NUCLIDE DATA FILES

10.1 INTRODUCTION

The general principles of monitoring for the radiation protection of workers has been set
forth in various reports of the ICRP TMand NCRP) Monitoring of individuals for internal
exposure is based on measurement of radionuclides in the whole body (or specific
organs/regions) and on measurement of radionuclides in excreta. For quantitative assessment
of internal exposure the results of these measurements must be translated into quantities that
can be compared with the primary radiation protection guidance (limits on annual effective
dose equivalent, committed effective dose equivalent or committed dose equivalent for
specific organs) or to the secondary quantities (Annual Limits on Intake - ALI).4 The
relationships between levels in the body or in excreta and the estimated intake and resulting
dose can only be established through use of metabolic and dosimetric models describing the
behavior of the material in the body.

10.2 MODEL OF THE RESPIRATORY SYSTEM

This report use,.;the compartmental model of the respiratory system presented in ICRP
Publication 30 (ref. 4) to describe the retention in the lung of inhaled aerosols and the rate
of translocation of deposited material to other regions of the body.

The respiratory system is divided into three distinct regions - the nasal passages (NP), the
trachea and bronchial tree (TB) and the pulmonary parenchyma (P). Deposition fraction in
the three regions is assumed to vary with the aerodynamic properties of the aerosol and is
described by three parameters; DNp, DT,n , and Dp which represent the fraction of inhaled
material initially deposited in the NP, TB, and P regions, respectively. The shortfall
(1 - D,ve - Drn -D,,,)is not retained in the respiratory tract and is assumed to be exhaled. The
deposition fractions as a function of the activity median aerodynamic diameter (AMAD) of
an aerosol with a log-normal distribution of diameters is shown in Fig. 2.

Materials have been classified according to their rate of clearance from the pulmonary
region of the respiratory tract; materials with a half-time of less than 10 days are classified as
D (day); those with half-times between 10 and 100 days are classified as W (weeks); and those
with greater half-times are classified as Y (year). The clearance model of the respiratory tract
is shown in Fig. 3.

53
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Fig. 2. Depositio n of dust In the respiratory system. The percentage of activity or mass of an
aerosol that Is deposited tn the nasal passages (DNp), tlae trachea and bronchial tree (D,rn), and the
pulmonary parenchyma (Dp) is given tn relation to the activity median aerodynamic diameter (AMAD)
of the aerosol distribution (in microns). The default value of AMAD tn the normal SITE.DFT file
Is 1 mim'on. When DOSEXPRT is used In debug/test mode, AMAD can be modified but must be
between 0.2 and 10 microns. However annual dose can only be computed for an AMAD of 1 micron.
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Fig. 3. The values for the removal half-times, T, and compartmental fractions, F, for the ICRP lung

model for D, W, and Y class material. The fractional depositions are based on an AM, AD,,. of l
micron. The entry n.a. indicates not applicable. The schematic diagram identifies the various
clearance pathways (a.j) in the lung model.
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Each compartment (a - j) is associated with a particular pathway (_fclearance with a
half-time for biological clearance of Tt and associated pathway fraction Fl, The wdues of the
parameters for the three clearance classes are given in Fig. 3. Deposited material is taken
up by the body from the respiratory tract through compartments a, c, and e. Compartments
b, d, f, and g are associated with mechanical transport of material into the gastrointestinal
tract. The GI tract is discussed below.

The clearance of material from each compartment is assumed to be described by first-

order kinetics at rates given by the rate constant _._,which is related to the half-time Tt as

_,,_ lh(2) (40)

where In(2) is the natural logarithm of 2 (,-0.693...). The half-times for each compartment
are given in Fig. 3, The clearance of inhaled material from the lung is therefore described
by a set of coupled first-order differential equations.

10.3 MODEL OF THE GASTROINTESTINAL TRACT

Radionuclides reach the gastrointestinal tract either directly by ingestion or indirectly by
translocation from the respiratory tract, as described above. This report uses the
compartmental model of the gastrointestinal tract described in ICRP Publication 30 (ref. 4).

The gastrointestinal tract is represented by four sections. Each section is considered as
a single compartment, and translocation from one compartment to the next is assumed to be

governed by first-order kinetics. Rate constants, _,_,for transfer between compartments, are
given in Fig. 4. We have assumed that the uptake of material from the GI tract to body fluids

will occur from the small intestine (SI). The rate constant, _'s' for the translocation of
activity to the systemic pool (blood), can be estimated from fl, the fraction of the stable
element reaching body fluids following ingestion:

fl
_'s - ' (41)

1-f 1

If an./'1 value of 1 is assigned then the singularity in the above equation can be avoided by
assuming the material enters blood as it leaves the stomach. We have, however, here
arbitrarily limited ./'1to values less than or equal to 0.95. The ]'1values are those assigned by
the ICRP in Publication 30.



56

p
p

ORNL-DWG 77-2742R

INGESTION

i_1 ii

RESPIRATORY _ !

TRACT _j S
b,d,k,/

,._.o,i x_/ xs=24d.v-1

i

Fig.4. Schematicrepresentationof radioactivitymovementamon_respiratorytract,GI tract,and
bloodwith transfercoefficientsbetweencompartfiaents,_., shown



57

10.4 DISTRIBUTION AND RETENTION MODELS

Following an intake by inhalation and ingestion, radlonuclkles will be translocated to body
fluids at a rate determined by the rate constants for the relevant compartments of the
respiratory and gastrointestinal tract, Subsequently, the radionuclide may be taken up by the
organs and tissues of the body and retained in these regions as discussed in ICRP Publication
30 (ref. 4), The functions, which describe the retention of radionuclktes in the organs/tissues
of the body, can be expressed as sums Hf exponentials. These retention functions take into
account implicitly ali translocation of the radionuclide once it has entered into blood.

10.5 SYSTEMIC EXCRETION MODELS
i

Radionuclides are excreted from the systemic pool via urinary and fecal excretion. For
most radionuclides we have used the excretion functions presented in ICRP Publication 54
(ref. 3). In some instances, for example Pu and Am, we have adopted functions given
explicitly in the literature. Ali the excretion functions are expressed as sums of exponentials.

10.6. MATHEMATICAL SOLUTIONS TO UVI'AKE MODELS

The system of coupled linear first-ox'der differential equations that describe the behavior
of material inhaled or ingested have solutions of the tbrm

-adt
f ( t ) - y_ Ase . (42)

1

Functions describing the rate of transfer of material into blood are derived as _._.t,toosC_,

where C_is the content of compartment/which feeds blood with a rate constant _l-t, tooa'If
- ali

C_is given as C_(t) = _ Ale , then the rate that material is translocated to blood from
1

compartment i, f_-_oo_' is

-a I t

f_. brood(t) = Zt- btooa_ Al e . (43)
J

For example, the rate material is translocated from compartments a, c, e, and i of the
respiratory tract model to blood is

fi.,blood(t) = laCa + _cCc + _¢C + _iCt , (44)

where C,, is the content of compartment v at time t.



58

10.7 RESPIRATORY TRACT

Functions describing the retention and rate of translocation of material from the
respiratory tract to blood and to the gastrointestinal tract were derived in the manner given
in ICRP-30. The solutions were checked using the DIFSOL code of Klllough and Eckerman
(ref. 11). The coupled systems of differential equations were solved for the initial condition
of a unit activity deposited in the NP, TB, and P regions, respectively. These functions were
calculated for material of clearance class D, 14/,and Y, assuming no radioactive decay.

10.8 GASTROINTF_b'TINAL TRACT

Functions describing the retention and rate of translocation of ingested material to blood
from the gastrointestinal tract were derived assuming a unit activity present in the stomach
at t = 0. These functions were calculated for values of./'1considered to be applicable to the
p_artit:ularradionuclide.

10.9 CONTENT OF NUCLIDE SPECIFIC DATA FILES

The following briefly describes e_xchset of data within the nuclide files and provides
references, where possible, for the data presented. The functions describing retention in and
translocation from the lung and gastrointestinal tract were derived from the ICRP models as
discussed above.

Nuclide Name. Radionuclide name in standard notation (e.g., U-238). Metastable notation
can be included. The comment on this line indicates the date of last revision of the nuclide
file.

Atomic Mass. The atomic mass oi' the radionuclide. Data are taken from the 1983 atomic

mass ewduation of Wapstra and Audi (ref. 12).

Half-life. The half-life of the radionuclide, in days, as given in ICRP Publication 38 (ref. 13)

Default Assimilation Pathway. If no route of intake is identified in the bioassay record then
this entry provides an assumed route. H corresponds to inhalation, G to ingestion, artld J to
injection. The normal default is H (i.e., inhalation).

Number of Clearance Classes. The number of clearance classes considered for inhalation of

the given radionuclide. As a minimum, the numb_r of clearance classes considered in ICRP
Publication 30 will be included in the file. For each clearance class, functions representing
retention in the lung and translocation to blood and to the gastrointestinal tract are specified.

)

Number of GI-Transfer Functions. The number of different chemlchi forms considered for

ingestion of material (i.e., different fl wllues). For each form, functions representing
retention within the GI tract _nd translocation to blood are specified.



59

Number of Systemic Orgam. The number of systemic organs for which retention functions
are specified, This value is generally zero since lung is specified separately. For radiolodlnes
a value of 1 is assigned where the thyroid is the organ of interest.

Assign GI-Transfer Function to Inhalation Class (D, W, Y). For each clearance class, the
corresponding GI-tract-transfer function is specified. For example, clearance class D and W
of uranium use the same GI-tract.transfer functions (fl values).

Weights for Results for Clearance Class (D, W, Y). Relative weights to apply when
computing the inhalation intake if more than one type of assay was carried out. For each
clearance class, weights are assigned to breath, urine, and fecal assays, and to in vivo
measurements of whole body and lung. If a systemic organ is specified, a weight is assigned
to the assay associated with that organ (e.g., in vivo measurements of thyroid for radtoiodine).
The weights are based on expert judgement and only become important if more than one
assay was pertbrmed.

Weights for Results for Ingestkm Class. Relative weights to apply when computing the
ingestion intake if more than one type of assay was carried out.

Assign Classes T, N, U to D, W, or Y. Default old clearance class notation to current
clearance classes.

Transfer rate per day from lung to blood. For each clearance class, the parameters of a
function describing the rate of translocation of inhaled material from the lung to blood are
specified. The data are presented in ['out'columns; the first column gives the rate constants
ai, the second column shows the coefficients Asp , i for deposition in the NP region, the third
column gives the coefficients A_v,; for deposition in the TB region, and the final column
presents the coefficients At;; for deposition in the P region. The function representing the

rate of translocation to blood of inhaled activity f_ns,b_(t) is

-a_t
flung-blood(t) = __, [ DNeANt,,_ + DTBArn,_ + Di, Ae,t]e , (45)

t

where D,vl,,DT,n , and De denote the deposition of the aerosol in the NP, TB, and P regions
of the lung. An AMAD of 1 micron is assumed, thus DM,, DT.lj,and De correspond to 0.30,
0.08, and 0.25, respectively.

Transfer rate per day from lung to GI Tract. For each clearance class the parameters of the
function describing the rate of translocation of inhaled material into the GI-tract are
specified. The data are presented in four columns; the first column gives the rate constants
ai , the second column sh(_wsthe coefficients Au1; i for deposition in the NP region, the third
column gives the coefficients AT.ij' ,. for deposition in the TB region, and the final column
presents the coefficients Api ['or deposition in the P region. The function representing the

rate of translocation of inhaled material to blood from the lung is f_ns-Gl (t)
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flung-OI(t) = E [ DNpANp,t + DTvArn,t + DpAp,t] e -a,t, , (46)
t

where DN_,,DT,Ij,and DR denote the deposition of the aerosol in the NP, TB, and P regions
of the lung; for an AMAD of 1 micron the values are 0.30, 0.08, and 0.25, respectively,

Transfer rate per day of ing_ted activity to bltxxt. For each chemical form, the parameters
of the function describing the rate of translocation of ingested material to blood are given.
The data are presented in two columns: the first column gives the rate constants at, the
second column shows the coefficients A i , The function representing the rate of translocation

tc: blood from the GI tract fal..,bto,,d(t) is

-ait (47)
f oz- _to_( t ) = __, Ai e .

t

Transfer rate per day of ingested activity to fecal. For each chemical form the parameters of
the function describing the rate of translocation of ingested material to feces are specified.
The data arc presented in two columns: the first column gives the rate constants a_, the
second column shows the coefficients A t. The function representing the rate of translocation

of ingested material to feces fal-/ecal (t) is

-air
fez-fecal( t ) = E A_e . (48)

t

Urinary Excretion function. The nuclide file contains the parameters of the function
representing tlm rate of urinary excretion of systemic activity following a unit input into blood
at time zero. The data are presented in two columns: the first column gives the rate
constants a_, and the second column, the corresponding coefficients A i . The function
representing the urinary excretion f,,(t) is thus

-a_t
fu(t) = __j A_e . (49)

t

For most radionuclides tlm tlrinary excretion function is that given in ICRP Publication 54
(ref. 3).
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Fecal Excretion Function, Tile nuclide file contains the parameters of the function
representing the rate of fecal excretion of systemic activity following a unit input into blood
at time zero, The data are presented in two columns', the first column gives the rate
constants aI, and the second column the corresponding coefficients A l, The function
representing the fecal excretion ft(t) is thus

-atr
f/( t ) = _ Ai e . (50)

d

For most radionuclides the fecal excretion functions used are those presented in ICRP
Publication 54 (ref, 3).

Retention of Inhaled Activity within the lungs, For each clearance class the paramelers of the
function describing the retention in the lungs of inhaled material are given. Tile data are
presented in four columns: the first column gives the rate constants a i , the second column
shows the coefficients Am; I for deposition in the NP region, the third column gives the
coefficients Art j, l for deposition in the TB region, and the final column presents the
coefficients A1, i tbr deposition in the P region, The function representing the retention in the
lungs, Ri.,,s(t) of inhaled material is

-atr
Rtuns (t) = ___ [ DNpA_w,t + DrnArlj, _ + DpAp,_] e , (51)

1

where Due, D,Hj, and De denote the deposition of the aerosol in the NP, TB, and P regions
of the lung; for an AMAD of 1 micron the values are 0.30, 0.08, and 0.25, respectively.

Retention of Ingested activity within the GI tract. The nuclide tile contains the parameters
of the function representing the retention of ingested activity in the tract following a unit
input at time zero. The data arc presented in two columns: the first column gives the rate
constants ai, and the second column the corresponding coefficients A i . The retention function
Rcn(t) is

-ali
R(71(t ) = _ A_e . (52)

t

The functions are derived from the GI-Tract model of ICRP Publication 30 (ref. 4).

Retention of Systemic Activity. The nuclide file contains the parameters of the function
representing the retention of a unit input into the systemic pool at time zero. The data are
presented in two columns: the first column gives the rate constants ai, and the secc;nd column
the corresponding coefficients A i, The function representing the systemic retention R(t) is
thus

-adl
R(t) - ___A le . (53)

t
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The retention functions are derived from the metabolic models of ICRP Publications 30
(ref. 4) and 54 (ref. 3).

H/D Dose per unit deposition (Sv/Bq) for inhaled activity. For each clearance class the
nuclide file contains the committed dose equivalent in tissue T per unit deposition in the
three regions of the respiratory tract. The data are presented in three columns: the first
column gives the coefficients HNp,r for deposition in the NP region, the second column shows
the coefficients H'rtj,r for deposition in the TB region, and the third column presents the
coefficients He,r for deposition in the P region. The committed dose equivalent per unit
intake H r for tissue T is given as

Hr = DNpHNp,r + DrnHrn, r + DpH_,,r ' (54)

where DNp, DTn, and Dp denote the deposition of the aerosol in the NP, TB, and P regions
of the lung. For an AMAD of 1 micron the depositions are 0.30, 0.08, and 0.25 for these
regions.

The dosimetric data in the nuclide files were compiled from NUREG/CR-1962 (ref. 14),
which is an unabridged compilation of selected data developed during completion of ICRP
Publication 30 (see also Federal Guidance Report I1(ref. 9). In that report values of H Twere
tabulated for a AMAD of 1 micron with a triplet of numbers (FNe, Frn, Fp) representing the
fraction of H7,due to deposition in the three regions of the lung. Values of Hop,v, HrB,r,
and Hp,r were computed for the nuclide files as

F
Hr r HT (55)

,r = "--fir , r = NP , TB , P ,

where Dr is the deposition of a 1-micron aerosol in the various regions of the lung model; the
values of Dr are 0.30, 0.08, and 0.25 for depositions in the NP, TB, and P regions, respectively.

H/D Dose per unit intake (Sv/Bq) for ingested activity. For each ingestion class the
committed dose equivalent per unit intake is tabulated. The data are from NUREG/CR-1962
(ref. 14); see also Federal Guidance Report 11 (ref. 9).

ALI (Bq) from ICRP-30. For each inhalation and ingestion class the Annual Limit on Intake
is tabulated from ICRP Publication 30.
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Appendix A

DOSEXPRT BIOASSAY RECORDS FORMAT

This section describes the format for the bioassay records files or input files to
DOSEXPRT. The input files are ASCII files containing records with a length of 125
characters (bytes). The following information is common to both in vivo and in vitro records
flies:

REASON code indicates incident (1S, the S standing for special) or routine (3 or lR, the
R standing for regular) exposure.

Note that the bioassay RESULT and MDA along with their units codes are in different
columns for in vitro [breath (BRE), urine (U), and fecal (F)] and in vivo [whole body count
(WBC), lung count (LUN), and thyroid count (THY)] measurements. The pathways are
inhalation (H), ingestion (G), or injection (J). Only weighted intake is computed for the
injection pathway as dose-per-unit-intake conversion factors do not exist for most nuclides for
this pathway.

The classes allowed for inhalation are day (D), week (W), year (Y), vapor (V) [e.g.,
Tritium], and labeled compound (L) [e.g., C-11 and C-14]. The classes allowed for ingestion
are: very insoluble (V), insoluble (I) and soluble (S).

The social security number (SSN) is in columns 106-114 on the records. Mixed inhalation
class information follows the SSN in columns 116-125.

Dates are in the form YYYYMMDD, where, YYYY is the year, MM is the month, and
DD is the day. Times are in the form HHMM, where HH is the hour in 24-hour time and
MM is the minutes. For example, if a measurement was made on April 10, 1991 at 3:45 PM,
the DATE and TIME would be: 199104101545.

Units for in vivo records are: M - laCi, N - nCi, P - pCi, D - dpm, B - Bq and U - lag.
Units for urinalysis records are: 1 - dpln/ml, 2 - dpm/d, 3 - dpm/sample, 4 - dpm/l, 5 - ug/ml,
6 - Bq/1, and 7 - Bq/d. Units for fecai analysis records are: 3 - dpm/sample and 7 - Bq/day.
Units for breath analysis records are: 2 - dpm/d, 3 - dpm/sample, 4 - dpm/l, 6- Bq/1,7- Bq/d.

On the following page is an example of a DOSEXPRT input file using BADGE = -20
from DOSEXPRT example input INCIDENT.DAT.
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I
TEMPLATE FOR IN VITRO MEASUREMENTS P N (USED

A R C AS
T<A> CE DID) U U
H<S> LA E N N
W<S> AS N I I

MEASURMENT A<A> SO <.... T---> T T
BADGE SITE DATE TIME Y<Y> NUCLIDESN DATE TIME<--VOL---><-KESULT.->S <---MDA--.>8
........................................................................................................

COLUMN : 1
1 2 3 4 5 6 7 8 8 0

_2345678___2345_78___2345678___2345678___2345678___2345_788__23456788__234567___1234587____2345_78__123
......................................................................................................

"20 S 18880211 HU 1-131 DIS19880201 20,00 1440 007 10 007
-20 S 18880217 HU 1-131 DIS18880201 20,00 887 007 I0 007
-20 S 18880218 HU 1-131 DIS19880201 20,00 870 007 i0 00'1
-20 S 19880219 HU 1-131 D1818880201 20,00 419 007 i0 007
-20 S 18890220 HU 1-131 DIS18890201 20,00 318 007 i0 007
-20 S 18880221 HU 1-131 DIS19890201 20,00 378 007 I0 007
-20 S 19880222 HU 1-131 DIS18890201 20,00 557 007 10 007
-20 S 18880223 HU 1-131 DIS18890201 20,00 543 007 i0 007
-20 S 19890224 HU 1-131 DIS19890201 20,00 574 007 10,007
-20 S 19880225 HU 1-131 DIS19890201 20,00 318 007 10,007
-20 S 18880226 HU 1-131 DIS19880201 20,00 305 007 I0 007
-20 S 18890227 HU 1-131 DIS18890201 20,00 311 007 I0 007

I
TEMPLATE FOR IN VIVO MEASURZMENTS P N (USED

A R C AS
T<A> CE DID) U U
H<S> LA E N N
W<S> AS N I I

MEASUR/_NT A<A> SO <.... T---> T T
BADGE SITE DATE TIME Y<Y> NUCLIDESN DATE TIM_E<-I_ESULT->S <---MDA-->8
..........................................................................................................

COLUMN : 1
i 2 3 4 5 8 7 8 8 0

_2345_789__2345_78___2345_78___2345678___23_5678___23_5_7____2345_78___23_5_78___2345_78___2345678__
........................................................................................................

-20 S 18890218 HTHY 1-131 DIS19890201 13.00M I,OOM
-20 S 18880221 HTHY 1-131 D1819880201 IO.50M I,OOM
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The following is the format for the bioassay records files used with DOSEXPRT. The
bioassay records flies are created using the FLOW GEMINI data base program from the

,OHIS bioassay data base. Generally two files are created: S26.DAT, which contains in vitro
(urinalysis) records, and S27.DAT, which contains in vivo records. DOSEXPRT concatenates
these into a single file: DOSEXPRT, DAT.

ELEMENT COLUMNS LENGTH DESCRIPTION
.....................................................................................................

COb_MON TO IN VIVO AND IN VITRO RECORDS_

BADGE NUMEER 2-7 6

PLANT 8 1

COUNT-DATE* 23-30 8 Date and time that sample was taken

COUNT-TIMF.* 31-34 4 or count was made,

PATHWAY 39 1 'H '- inhalation, 'G' - inges rien

TYPE 40-42 3 Type of count (WBC,etc.)

ANALYSIS 43-48 6

ISOTOPE 49- 55 7

CLASS 58-58 1 Lung retention or solubility class

REASON 57-58 2 l,IS,2S-Incident,IR,2R-follow up,3-routine

INCIDENT-DATE* 59-86 8 If reason is 2(follow up of incident)

INCIDENT-TIME* 67,70 4 date must be present to be considezed part

of that incident

IN VIVO RECORDS:

RESULT 72-81 i0 Numeric value of result

UNITS + 82 1 Units of result

MDA 84-83 i0 Minimum detectable activity

M-UNITS + 94 1 Units of MDA value

SSN 106-114 9 Social Security Number

MIXED CLASS IDENTIFIER 116 1 Single Digit (0-9) identifier for mixed class.

MIXED CLASS LABEL 117 1 "D"

PERCENTAGE OF CLASS D 118-119 2 PERCENT (0-99)

MIXED CLASS LABEL 120 1 "W"

PERCENTAGE OF CLASS W 121-122 2 PERCENT (0-89)

MIXED CLASS LABEL 123 1 "Y"

PERCENTAGE OF CLASS Y 124-125 2 PERCENT (0-98)

IN VITRO RECORDS:

VOL 71-80 i0 Volume (ml) of sample (aliquot) for urinalysis

Mass (g) of sample analyzed for fecal anaylsis

Volume (l) of sample analyzed for breath analysis.

RESULT 81-80 I0 Numeric value of result

UNITS ++ 91 1 Units of result

MDA 83-102 10 Minimum detectable activity

M-UNITS ++ 103 1 Units of M/)A value

SSN 106-114 9 Social Security Number

MIXED CLASS IDENTIFIER 116 1 Single Digit (0-9) identifier for mixed class.

MIXED CLASS LABEL 117 1 "D"

PERCENTAGE OF CLASS D 118-118 2 PERCENT (0-99)

MIXED CLASS LABEL 120 1 "W"

PERCENTAGE OF CLASS W 121-122 2 PERCENT (0-99)

MIXED CLASS LABEL 123 1 "Y"

PERCENTAGE OF CLASS Y 124-125 2 PERCENT (0-99)

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

*DATES are in the form YYYYMMDD and TIMES are in the form HH_. For example if a measurement was made

on Jan 5, 1889 at 3:45 PM, the DATE and TIME would be: 198801051545.

+Units for in vivo records:

'M' _Ci, 'N' nCi, 'P' pCi, 'D' dp_n (d/mis), 'B' Bq and 'U' #g.

++Units for in vitro records:

Urine: 1 dpm/ml, 2 dpm/d, 3 dpm, _ dpm/i, 5 ug/ml0 6 Bq/l, 7 Bq/d.

Fecal: 3 dpm/sample and 7 Bq/day.

Breath: 2 d_xn/d, 3 dpm, 4 dpm/i, 6 Bq/l, 7 Bq/d.



Appendix B

DOSEXPRT OUTPUT FILE FORMAT

This is the format for the DOSEXPRT output file with extension $28. Each record of
the output file contains a single result for each badge, plant, nuclide, class, and reason code.
Each output record will be read, and the results inserted into Segment 28 of the OHIS data
base. In addition, a DOSEXPRT report file (with extension OUT) can be created from the
$28 file. The $28 file is an ASCII file containing records with a length of 435 characters
(bytes). The format is as follows:

Column Length Fleld Description
.............................

I-6 6 BADGE Badge number

7 1 blank

8 1 PLANT PLant (K,P,X,Y) -- FINDER FIELD --

9 1 REASON Reason code (l-acute incident,3-routlne

I0 1 CLASS Nuclide Class

11-17 7 NUCLIDE Nuclide

18-23 6 COMPDATE DOSEXPRT Computational DATE [y_dd]

24-27 4 COMPTIME DOSEXPRT Compubatlonal TIME [hhmm]
28 1 blal_ -- FINDER FIELD --

29 1 PLANT Plant (K,P,X,Y or S for TEST RUNS)

30-3B 7 NUCLIDE NucLide

37 1 CLASS Nuclide Class

38 i PATH AssimilatlonPathway ('H'-inhalation,'G'-ingesblon,

'J'-InJeotion)

39 1 REASON Reason code (l-acute Incldent,3-routine

40 1 '-'

41-46 B INCIDENT DATE (If REASON CODE is 'i') [mmddyy]

blank (If REASON CODE is 'I' or 'S')

47-50 4 INCIDENT TIME (If REASON CODE is 'I') [hhnln]

blank (If REASON CODE is '3' or 'S')

51 1 blank

52-57 6 START DATE for ROUTINE calculations [mmddyy]

58 1 bia1_

59-64 6 END DATE for ROUTINE calculations [mmddyy]

65-69 5 DOSEXPRT VERSION (XX.Xa)

70-75 6 DATE OF DOSEXPRT VERSION [mmddyy]

76-81 6 DATE OF NUCLIDE FILE USED [mmddyy]

82-87 6 DATE OF COb_PUTATION [mmddyy]

88-96 9 INTAKE (micro Curios)

97 1 UNITS OF INTAKE (M=micro curies)

98.-106 9 COMMITTED DOSE EQUIVALENT to GONADS (mrem)

107-115 9 COMMITTED DOSE EQUIVALENT to BREAST (mrem)

116-124 9 COMMITTED DOSE EQUIVALENT to LUNGS (m_em)

125-133 9 COMMITTED DOSE EQUIVALENT to R, MAILROW (mrem)

134-142 9 COMMITTED DOSE EQUIVALENT to BONE SURFACE (mrem)

143-151 9 COMMITTED DOSE EQUIVALENT to THYROID (mrem)

151-160 9 COMMITTED DOSE EQUIVALENT to REMAINDER (mrem)

161-169 9 COMMITTED EFFECTIVE DOSE (mrem)

170-178 9 ANNUAL DOSE be GONADS (mrem)

179-187 9 ANNUAL DOSE to BREAST (mrem)

188-196 9 ANNUAl, DOSE to LUNGS (mrem)

197-205 9 ANNUAL DOSE to R. MARROW (mrem)

206-214 9 ANNUAL DOSE bo BONE SUR2ACE (mrem)

215-223 9 ANNUAL DOSE to THYROID (mrem)

224-232 9 ANNUAL DOSE to REMAINDER (mrem)

233-241 9 ANNUAL EFFECTIVE DOSE (mrem)

242-245 4 YEAR PRIOR TO YEAR IN WHICH ANNUAL DOSE DROPS

BELOW TRESHOLD VALUE (I mrem) [yyyy]
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Colunm Leneth Field Description

248-254 8 AMAD AMAD used in calculation (microns)

255-283 S VURDAY Volume of urine per day used in calculation (ml)
264-272 8 VURSAM Value of vohu_e of urine per sample (ml)
273-281 8 MFEDAY Mass of fecal excretion per day used in calculatlon (erams)
282-200 8 MFESAM Value of mass of fecal sample analyzed (Brains)
201-301 ii DAYS Number of days between first measurement and INCIDENT DAT/_-

used only if INCIDENT DATE is mlssin8 from ACUTE INCIDENT
RECORDS,

302 1 blank
303-311 8 THRESHI Threshold value for intake

- if intake is > 0,01 * THRESHI * ALI, a fla8 is set,
312-320 8 THRESHAD Threshold value for annual dose

- if effective annual dose > THRESHAD (in torero),a flag
is set,

321-32g g RMDALC Ratio of MDA to Lower Critical Limit (LC), This is used
to determine LC, Results below LC are set to zero,

330-338 O ASSAY NAME AND WEIGHT #1(combined field) (example: BRE0,300)

330-347 8 ASSAY NAME AND WEIGHT #2(combined field) (example: U 0,300)
348-356 g ASSAY NAME AND WEIGHT #3(combined field) (ex_nple: F 0,300)
357-385 g ASSAY NAME AND WEIGHT #l_(combined field) (example: WBL0,300)
366-374 9 ASSAY NAME AND WEIGHT #5(combined field) (example: LUN0,300)
375-383 g ASSAY NAME AND WEIGHT #8(comblned field) (example; THY0,300)
384 1 blank
385 1 MIXED CLASS IDENTIFIER
388 I MIXED CLASS LABEL "D"

387-388 2 PERCENTAGE OF CLASS "D" IN MIXED CLASS
380 1 MIXED CLASS LABEL "W"

380-3gi 2 PERCENTAGE OF CLASS "W" IN MIXED CLASS
302 1 MIXED CLASS LABEL "Y"
383-384 2 PERCENTAGE OF CLASS "Y" IN MIXED CLASS
305 i blank

398-404 O SOCIAL SECURITY NUMBER (SSN)
405 i blank

408-414 8 100 _ SUM OF CO_ITTED DOSES (SUM OVER NUCLIDE, CLASS, REASON)
THIS NUMBER 18 USED TO SORT THE OUTPUT FOR THE DOSEXPRT REPORT FILE,

415 1 blat%k

418-421 8 START DATE for INTAKE calculation [mmddyy]
422 i blank

423-428 8 END DATE for INTAKE calculation [mmddyy]
42g I blank

430 1 IASWCH IASWCH is 0 if there are no cases with positive annual dose
for an individual and 1 if there is any case with positive
annual dose, (DOSEXPRT 4,2)

431 1 blm_

432-435 4 IKYEAR IKYEAR is year of computation of intake, (DOSEXPRT 4,2)

Columns 39-50 will indicate errors if they have occurred. There are three types of errors
noted: NO NUC FILE, RECORD ERROR, and WINDOW ERROR. NO NUC FILE
indicates no nuclide data file tbr the specified nuclide and that bioassay results are greater
than LC. RECORD ERROR indicates that information critical to the calculation, such as
nuclide class, is missing from the bioassay record. Some missing information such as sample
volume for urinalysis units dpm/sa,nple, is replaced by default values from the SITE.DFr file.
WINDOW ERROR occurs when an incident date is outside the intake window or when there
are no measurements for a routine case inside the measurement window.



Appendix C

SITE-SPECIFIC FILE (SITE.DFF)

NUMBER OF SITES

6

ASSIGN PLANT LETTER CODE TO PLANT NAME FOR SITES

K' 'K"25'

P' 'PADU'

X' 'X-10'

Y' 'Y-12'

S' 'SITE'

O' 'OHIO'

NUCLIDES AVAILABLEs

H-3 C-II/14 NA-22/24 P-32 C0"57/58/60 8R-85/89/90 TC'gg/ggM CS-134/137

1-125/120/131/135 PM-147 TL"201 EU-152/154/155 RA-22fi/228

TH-228/232 U-234/235/236/238/ PU-238/239/241 AM-Z41 TPU CM-242/244

NUMB_ OF NUCLIDES AT SITE

40

NUCLIDES (IN QUOTES) - DIRECT-ACCESS POINTER (OR O) - DRS FILE EXISTS (i)

H-3' 1 0

C-II' 94 0

C-14' 187 0

NA-22' 280 0

NA-24' 381 O

P-32' 482 O

CO-57 ' 818 1

CO-58' 779 0

CO-60' 942 1

SR-85' 1105 0

SR-89' 1281 1

SR-90' 1417 1

TC-99' 1573 0

TC-99M' 1707 0

CS-134' 1841 1

CS-137' 1942 I

1-125' 2043 1

1-129' 2153 1

1-131' 2283 0

1-135' 2373 0

PM-147' 2483 0

EU-'I52' 2616 0

EU-154' 2724 0

EU-155' 2832 O

TL-201' 2940 0

RA-228' 3041 0

RA-228' 3165 O

TH-228' 3279 0

TH-232' 3412 0

U-234' 3545 1

U-235' 3729 i

U-236' 3913 1

U-238' 4097 I

PU-238' 4281 1

PU-239' 4467 1

PU-241 e 4653 1

AM-241' 4838 1

TPU' 4975 1

CM-242' 5111 0

CM-244' 5247 1

DEFAULT VALUE FOR AMAD

l,O0

URINE EXCRETION (ml/day)

1400,00

VOL[_E OF URINE ANALYZED (VOLUME OF ALIQUOT) (ml/sample)
20,00

7O
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FECAL EXCRETION (_;rams/d.y)
IS5,00

MASS OF FECAL SAMPLE ANALYZED (Sreulm/sample)
20,00

BREATH EXCRETION (L/day)
20000,00

VOLUME OF BREATH SAMI_LE ANALYZED (L/sm_ple)
20,00

IF INCIDENT DATE (AND TIME) MISSING, INTEGER NUMBER OF DAYS SINCE INCIDENT
1

RMDALC - RATIO OF MDA TO LC (LOWER CRITICAL LIMIT)
1.0

TREBHOLD FOR INTAKE - IF INTAKE IS > 0,01 * TRESHI * ALI, SET FLAG
2,00

TRESHOLD FOR AEDE - IF AEDE IS > TRESHAD (mz'em),SET FLAG
1,00

ANNUAL DOSE: NONE(-1), EFFECTIVE DOSE ONLY (0), EFFECTIVE/ORGAN DOSES (I)
i



Appendix D

DOSE-RATE FILE CONTROL TABLE (DRS.TAB)

DOSE-_TE BIN_Y FILE CONTROL TABLE - 05/03/81
ORG_S: OV_IES, B_AST, LUNGS, _D 14AR,BONE SUR, THYROID, RE_IN, EFFECTIVE
18 NUMBER OF NUCLIDE DOSE-_TE FILES
'C0-57' 4
22
'W' 'Y' 'S' 'I'
'CO-SO' 4
2Z
'W' 'Y' 'S' 'I'
'SR-88' 4
22
'D' Y' 'S' 'I'

'SR-80' 4
22
'D' Y' 'S' 'I'
'I-125' 2
11
'D' S'
'I-128' 2
ii
'D' S'
'CS-134' 2
ii
D' S'

CS-137' 2
11

D' S'
U-234' 5
32
D' W' 'Y' S' 'I
U-235' 5
32
D' W' 'Y' S' 'I
U-236' 5
32
D' W' 'Y' S' 'I
U-238' 5
32
'D' 'W' 'Y' S' 'I
'PU-238' 5

23
'W' '¥' 'S' I' 'V
'PU-238' 5
23
'W' 'Y' 'S' I' 'V
'PU-241' 5
23
'W' 'Y' 'S' I' 'V
'_-241' 2
II
'W' 'S'
'TPU' 2
ii
'W' 's'
'_-244' 2

11
'W' 'S'

72



Appendix E

DOSEXPRT EXAMPLES.--INCIDENT EXPOSURE

The input file (INCIDENT.DAT) for the tncktent exposure examples is given tri
Appendix I. To run ali these example problems, use the SITE.DFF file shown In Appendix
C, but set NDAYS to 10 and set annual dose calculation parameter to -1, In ali cases the
incidents occurred In 1989, The user should use a measurement window and an intake
window starting tn 1989 with a duration of 1 year, The example output is listed in
Appendices J and K.

The first example is inhalation exposure to tritium, taken from a publication of Snyder
et al,is Note that only the first 119 days of incident data are used in this example. The
additional excretion data should increase the result by only a few percent.

Example 1 (BADGE =-10) Nuclide H-3 Literature DOSEXPRTResu!ts

Urinalysis 86 mCi 70 mCi

The next three incident exposure examples are taken from NUREG/CR-4884 (ref. 16).
The intakes given for the examples in NUREG/CR-4884 are compared with our results in this
table:

NUREG/CR-4884 DOSEXPRT Results

Example 2 (BADGE = -20) Nuclide 1-131
Urinalysis 4.99 x 106Bq 5.15 x 106 Bq
In vivo assay 1.34 x 107 Bq 1.37 x 107 Bq

Example 3 (BADGE = -31,-32,-33) Nuclide U-238
Individual 1 (Urinalysis) 136 Bq 175 Bq
Individual 2 (Urinalysis) 260 Bq 289 Bq
Individual 3 (Urinalysis) 21 Bq 18 Bq

Example 4 (BADGE = -41, ..42) Nuclide Cs-137
Individual 1 (WBL assay) 878 Bq 939 Bq
Individual 2 (WBL assay) 2240 Bq 2400 Bq

(The results for Example 3 were converted from Frgto Bq, Example 4 was also run as a
routine case to compare the routine results with those obtained for the incident case above.
For routine, we obtain 238 Bq for Individual 1 and 608 Bq for Individual 2. We would expect
that the routine results would be less than the incident results and of the order of those
obtained here.)

Differences between the DOSEXPRT results and those in NUREG/CR-4884 are
probably because of weighting oi' the individual measurements in NUREG/CR-4884.
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DOSEXPRT uses uniform weighting of the bioassay measurements,

EXAMPLE 5 (BADGE = .50) is the same as EXAMPLE 1 (an 1-131Incident) except that
some of the Information is missing on the records, DOSEXPRT uses default wdues from the
SITE,DFT file and from the nuclide files to fill In the missing inl'ormation, Note that the
time between the first measurement and the lnctdent date (in the SITE,DFr file) must be
set to 10 days to execute this example,

EXAMPLE 6 (BADGE = -60) is a Tc-99 Ingestion incident (urinalysis) from ref, 17 (Table
2, page 1433), Because the table gives percent administered dose excreted per day, we assign
units of Bq/day to percent values and obtain an estimated Intake of I(X)Bcl.

Literature DOSEXPRT Results

Estimated intake: 100 Bq 130 Bq

EXAMPLE 7 (BADGE = -70) is a Tc-99 injection incident (fecal)from ref. 17 (Fig 10, page
1433), Because the figure shows percent injected dose excreted per day, we assign untts of
Bq/day to percent values and obtain an estimated intake of I(X)Bq.

I,iterature DOSEXPRT Results

Estimated intake: 100 Bq 82 Bq

EXAMPLE 8 (BADGE = -9(i) is a Sr-90 injection incident (urinalysis and fecal assay) from
ref. 18 (individual SSL, Table 3, page 53). Because results are expressed in percent injected
activity excreted pcr day, we assign units of Bq/day to the wdues and obtain an estimated
intake of 100 Bq in each case.

Literature DOSEXPRT Results

Estimated intake (urinalysis): 100 Bq 41 Bq

Estimated intake (fecal assay): 100 Bq 66 Bq

EXAMPLE 9 (BADGE = -100) is a Pu-241 injection incident (urinalysis) from ref. 19
(interwll 5-19 of Table 2, page 343). In DOSEXPRT we treated this as a class W inhalation
incident. Because results are expressed as percent of injected amount excreted per day, we
assign units of Bq/day and have an estimated intake of 100 Bq if uptake had been by injection
as shown in the reference. The transfer of material from the lungs to the blood is 12% for
class W inhalation of Pa-241. Thus, wt would expect a result of 12 Bq for class W inhalation,
which is what we obtained.

Literature DOSEXPRT Results

Estimated intake (injection): 100 Bq

Estimated intake (inhalation): 12 Bq 12 Bq
class W
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EXAMPLE 10 (BADGE = -110)is a Pu-238 lnh_ll_tlon (class W) Incident, fecal bioassay,
The hand calculation, which was done by ORNL tntern_d doslmetrlst E, Brackett, assumed
that the two fecal samples contained the tot_lltictlvity excreted fc)r the first 3 days post intake,
The retention function from NUREG/CR-4884 w_tsused,

Hand C_,_!Cu!atk)n, DOSEXPRT Results

Estimated intake: 20 Bq 18 Bq

Committed effective dose: 200 mrem 194 mrem



Appendix F

DOSEXPRT EXAMPLES--ROUTINE EXPOSURE

The inpiat file (ROUTINE.DAT) for the routine exposure examples is given in
Appendix I. The output is listed in Appendices J and K. The routine examples were
generated using an IBM PC-AT BASIC routine, PANELS. PANELS uses the same
algorithms as DOSEXPRT but was coded independently of DOSEXPRT by Keith Eckerman.
To run this example, use the SITE.DFr file in Appendix C with the annual dose calculations
parameter set to 1. The user should enter a starting date of 1989 and duration of 1 year for
both the measurement and intake wind,.,,,cs.

The first of the routine examples (BADGE = -120) is exposure to 1-131 at a uniform rate
of 2000 Bq/day. Since the duration of the intake window is 1 year, the total intake should
be 2000 Bq/day * 365 days or 7.3 x l0 s Bq. This example assumes that the assay is thyroid
count (THY) to test the thyroid retention algorithms in the code. In the tables shown here,
the EXACT result is the total intake used in the PANELS program to generate the
measurement values.

EXAMPLE 11 Nuclide: 1-131
RESULTS Exact DOSEXPRT

Estimated intake: 7.3 x 10s Bq 7.29 x 105 Bq

The rest of the routine examples are in sets, one for each inhalation class, and are routine
exposure to either uniform or nonuniform intake rate of U-238. For ali of these examples,
the user is asked the starting date (1989) and duration (1 yc_tr)tbr both the measurement and
intake windows. Each example assumes that the assay is lung count (LUN) to test the lung
retention algorithms in the code.

The first of these (BADGE = -131, -132, -133) is routine exposure to U-238 at a uniform
rate of 100 Bq/day. The total intake for a period of 1 year will be 100 Bq/day * 365 days or
3.65 x 104.

EXAMPLE 12 Nuclide: U-238
Time Intake Rate(Bq/day) Lung Burden (Bq)

Class D Class W Class Y
100 100 22.35 884.7 1462
200 100 22.35 1121 2649
300 100 22.35 1186 3911
365 100 22.35 1200 4607

RESULTS Exact DOSEXPRT

Estimated intake (for ali classes): 3.65 x 104 Bq 3.65 x 104 Bq
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The second set of routine examples (BADGE = -141, -142, -143) was developed by
assigning constant but differing intake rates in four panels through the year.

EXAMPLE 13 Nuclide: U-238 Total Intake: 1.52 x 104 Bq
Time Intake Rate(Bq/day) Lung Burden(Bq)

Class D Class W Class Y
I00 100 22.35 884.7 1462
200 1 0.22 245.3 1301
300 50 11.17 509.8 1907
365 1 0.22 221.3 1778

RESULTS Exact DOSEXPRT

Estimated intake (for ali classes): 1.52 x 104 Bq 1.51 x 104 Bq

The last routine example (BADGE = -150) is exposure to U-238 with both a lung and
whole body count. This example is provided to exhibit the assay averaging used to obtain the
committed and annual effective dose (see report output listing).
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Appendix G

FLOWCHART OF DOSEXPRT

DOSEXPRT-+- (IDATE)
I
I
+-(TIME)
I
I
+- JU LDAY-- JU LDAY 0
I
I
+-GETSITE
I
I
+-MAKCTL
I
I
+-DEPFRAC
I
I
+-GETREC--VALSTR--RLS CN-- INTS CN
I
I
+- COMPUTE-+- DJULDAY--JULDAY--JULDAY 0

I
I
+-GETDATA
I
I
+-READBIN
I
I
+-GETING
I
I
+-GETCOEF--DEPFRAC
I
I
+ -JU LDAY - -JU LDAY 0
l
I
+- INHCALC-+-CONVOLI--EXPF3 ---EXPF0
I I

I '+ - CONVOL2 --EXPF3 - -EXPF0
I ,
I I+ -RETEN- -EXPF3 --EXPF0!

I
+ - I NGCALC -+- CONVO L 1 - -EXPF 3 - -EXPF 0
I I

I '+-RETEN--EXPF3 --EXPFO
I
I
+ -WNDCALC-+- CONVOL1 --EXPF3 --EXPFO

I
I
+-RETEN--EXPF3 --EXPFO

+-GETALI
I
I
+-GETWGHT
I
I
+ -SCALE -+ - DJU LDAY - - JU LDAY - -JU LDAY 0
I I
I I
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i +-JULDAY--JULDAY0
i
+-ANNUAL-+-DJULDAY--JULDAY--JULDAY 0
i

I I+-JULDAY 0

I '+ - Jg LDAY - - JU LDAY 0

I I
I +-SETUPi
I '+-SPLIN
I ,

+-INTSPL--TERN
I ,

I '+-YEARS - -JULDAY --JULDAY 0
I

I '+-SIMPUN
I
I

+-INTSTR



Appendix H

LISTINGS OFNUCLIDE FILE, S

This appendix contains listings of the DOSEXPRT nuclide files. For evaluating 1990
and 1_)1 bioassay data, a total of 40 nuclide data files were used, which included the file
TPU. The latter file was identical to the Am-241 nuclide data file. The nuclide data files ali
have extension NUC. The nuclide files are combined into the binary, direct-access file
NUCLIDE.BIN.

8O
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3 H-3 .... File current as of_ 05-18-80

3,01604927 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1985), 1-54)
4,5108E+03 Half-life in days (from ICRP-38, 12,35 y x 385,25 d/y)

If assimilation path is unkow, assign this other pathway ('H','G')
,HJ

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'WBC' 'WBC' 'WBC'

N_'nber of clearance _lasse_

Number of GI tra_a._el"f_!ctiuns

N_berofspecifi0o_,_got _ystemicactivity
0

Assign GI-Transfer function to inhalation class 'V' (VAPOR)
tS_

Weights for each assay (BRE,urine, fecal, WBC, LUN) for inhalation
'V' 0.0 1,0 0,0 0, 0,

Weights for each assay (BRE,urine, fecal, WBC, LUN) for ingestion
'S' 0.0 1,0 0.0 0, 0,

Weights for each assay (BRE,urine, fecal, WBC, LUN) for injection (wound)
0.0 1.0 0.0 O. O,

Assign classes T, N, U, to V (VAPOR)
'V' 'V' 'V'

Transfer rat_ per day from lung to blood; 0,9 with halftime of 0.01 d,
'V' 1

i

69.31472 62,383 O, O,
Transfer rate per day from lung to GI-Tract; 0,1 with halftime of 0,01 d,
'V' i

89.31472 6.9315 O, O,
Tranefer rate per day of ingested activity to blood (ICRP-30 GI Model)
'S' 0.950000 2
2.400000D+01 2.850000D+01
1.200000D+02 -2.850000D+01

Transfer rate per day of ingested activity to feces (ICRP-30 GI Model)
'S' 0.950000 4
2.400000D+01 5.287897D-03
1.200000D+02 -1.919550D-04
1.800000D+O0 -1.234737D-01
I.O00000D+00 1.183778D-01

Transfer rate per day from wound to blood
1

.25 ,25

Urinary excretion function (Snyder et al, Phys, Med. Biol., 13, 547-559, 1968,
2

7,967E-2 0,03504
2,039E-2 0.00055
Fecal excretion function
0
Breath excretion function
0

Retention of inhaled activity within lungs (ICRP-30 LUNG MODEL)
'V' 1

69.31472 1.0 O, O,
Retention of ingested activity within GI-Tract (ICRP-30 GI _KgDEL)
'S' 0.950000 4
2.400000D+01 1.187720D+00
1.200000D+02 -2.375016D-01
1,800000D+00 -6.859652D-02
1.000000D+00 1,183778D'01

Retention of systemic burden (Snyder etal, Phys. Med. Biol., 13,547-559,1988)
2

7.967E-2 0.94256
2.039E-2 0.05744

Retention at wound site
1

.25 i.

H/D Dose per unit deposition (Sv/Bq) for INHALATION (ICRP-30,NUREG/CR-1962)
'V' 8
1.73E-II O, 0, 'Gonads'
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1,73E-II 0 0 'Breast'

1,73E-II 0 0 'Lung'

1,73E-II 0 0 'R Marrow'

1,73E-II 0 0 'B Surface'

1,73E-II 0 0 'Thyroid'

1,73E-II 0 0 'RemaindBr _

1,73E-II 0, 0 'Effective'

H/I Dose per unlt intake for ingested activity (ICRP-30,NUREG/CR-1962)

'S' 1.0 8

1 73E-II Gonads

1 73E-II Breast

1 73E-II Lung

1 73E-II R. Marrow

I 73E-II B, Surface

1 73E-II Thyroid

1 7BE-II Remainder

i 73E-II Effective

ALI (Bq) (from ICRP-30)
Inhalation ALI

'V' 3.0E+09

Ingestion ALI

'S' 1.0 3.0E+09

FLAG INDICATING pRESENCE (I) OR ABSENCE (0) OF DOSE RATE FILE FOR NUCLIDE

0
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C-II .... File current as ofl 01-22-811

11,0114333 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1885), 1-54)
0,01415278 Half-llfe in days (from ICRP-38, 20,38 m * d/141,O m)

If assimilation path is unkown assisn this other pathway ('H','G')
thf

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR IN_LALATION, INGESTION, INJECTION
'WBC' 'WBC' 'WBC'

Number of clearance classes
1

Number of GI transfer functions
i

Number of specific orsans for systemic activity
0

Assisn GI-Transfer function to inhalation class 'L' (Labelled compounds)

Weights for each assay (BILE,urine, fecal, WBC, LUN) for inhalation
'L' 0.i 0.45 0,0 0,45 0,0

Weights for each assay (BRE,urine, fecal, WBC, LUN) for ingestion
'S' 0,i 0,45 0,0 0,45 0,0

Weishbs for each assay (BRE,urine, fecal, WBC, LUN) for injection (wound)
0,i 0.45 0,0 0,45 0,0

Assisn classes T, N, U, to L (Labelled compounds)
'L' 'L' 'L'

Transfer rate per day from fun8 to blood; 0 9 with halftime of 0,01 d,
'L' 1

68.31472 62.383 0, 0,

Transfer rate psr day from fun8 to GI-Traot 0,I with halftime of 0.01 d,
'L' 1

68,31472 6,8315 O, O,

Transfer rate per day of Insested activity to blood (ICRP-30 GI ModeL)
'S' 0,950000 2
2.400000D+01 2,850000D+01
1,200000D+02 -2,850000D+01

Transfer rate per day of Insested activity to feces (ICRP-30 GI Model)
'S' 0,950000 4
2,400000D+01 5.287897D-03
1.200000D+02 -1.919550D-04
1.800000D+O0 -1.234737D-01
I,O00000D+O0 1,183778D-01

Transfer rate per de)_ from wound to blood
1
,25 ,25

Urinary excretion function Eu(b) = -0,45 d R(b)/db; R(b) = exp(-O,693 b/40)
1
1,732868E-02 7,797806E-03
Fecal excretion function
1
1,732868E-02 1,732868E-03

Breath excretion function Eb(b) - -0,45 d R(b)/dt; R(L) - exp(-O.693 t/40)
1
1,732868E-02 7,797906E-03

Retention of inhaled activity within lunss (ICRP-30 LUNG MODEL)
'L' 1

69.31472 1.0 0. 0,
Retention of insested activity within GI-Tract (ICRP-30 GI MODEL)
'S' 0.950000 4
2.400000D+01 1.187720D+00
1.200000D+02 -2.375016D-01
1.800000D+00 -6.859652D-02
I.O00000D+O0 1.183778D-01

Retention of systemic burden: R(b) = exp(-O.693b/_O)
1

1.732868E-02 1.0
Retention aL wound site

1

.25 i.

H/D Dose per unit deposition (Sv/Bq) for INHALATION (ICRP-30,NUREG/CR-1962)
'L' 8
3.41E-12 O. O, 'Gonads'
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2,98E-12 0 0, 'Breast'

3,09E-12 0 0, 'Luna'

3,18E-12 0 0, 'R, Marrow'

2,56E-12 0 0, 'B, Surfaoe'

2,97E-12 0 0, 'Thyroid'

J,54E-12 0 0, 'Remainder'

3,28E-12 0 0, 'Effeotlve'

H/I Dose per unit inbnke for Ineested aotivity (ICRP-30,NUREG/CR-1962)
'S' 1,0 8

3 4 IE-I2 'Gollads '

2 98E-12 'Breast'

3 09E-12 'Lun_'

3 18E-12 'R, Marrow'

2 56E-12 'B, Surfaee'

2 97E-12 'Thyroid'

3 54E-12 'Remainder'

3 28E-12 'Effective'

ALI (Bq) (from ICRP-30)

Inhalation ALI

'C' 2,0E+IO

Ingestion ALI

'S' 1,0 2,0E+I0

FLAG INDICATING PRESENCE (i) OR ABSENCE (0) OF DOSE RATE FILE FOR NUCLIDE

0
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C-14 , , ,_,File current as ofl 01-22-811
14,003241882 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1885), 1-54)
2,0929E+08 Half-life in days (from ICRP-.38, 5730 y x 365,25 d/y)
If assimilation path is unkown assign this other pathway ('H_,'G')
,HS

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'WBC' 'WBC' 'WBC'

Number of clearance classes
1

Number of OI transfer functions
1

Number of specific orsana for systemic activity ,,
0

Aasisn GI-Transfer function to inhalation class 'L' (Labelled compounds)
'S'

Weishts for each assay (BRE,urin_, fecal, WBC, LUN) for inhalation
'L' 0,5 0,5 0,0 0,0 0,0

Weishts for each asaay (BRE,urlno, fecal, WBC, LUN) for insestlon
'S' 0,5 0,5 0,0 0,0 0,0

Weights for each assay (BRE,urlne, fecal, WBC, LUN) for injection (wound)
0,5 0,5 0,0 0,0 0,0

Assign classes T, N, U, to L (Labelled compounds)
'L' 'L' 'L'

Transfer rate per day from lun_ to bloodI 0,8 wlth halftime of 0,01 d,
'L' 1

89,31472 82,383 0, 0,

Transfer rate per day from luna to Ol-Traotj 0.i with halftime of 0,01 d,
'L' I

89,31472 8,8315 0, 0,
Transfer rate per day of ins.abed activity to blood (ICRP"30 GI Model)
'S' 0,950000 2
2,400000D+01 2.850000D+01
1.200000D+02 -2,850000D+01

Transfer rate per day of ingested activity to feces (ICRP-B0 OI Model)
'8' 0,850000 4
2.400000D+01 5,287807D-03
1,200000D+02 -I,919550D-04
1,800000D+O0 -1.234737D-01
I,O00000D+O0 1.183778D-01

Transfer rate per day from wound to blood
1
,25 ,25

Urinary excretion function Eu(t) - -0,45 d R(t)/dt; R(t) _ exp(-0,893 t/40)
1

1,732868E-02 7,797808E-03
Fecal excretion function
1

1.732868E-02 1.732868E-03
Breath excretion function Eb(t) - -0,45 d R(t)/dt; R(t) - exp(-0.883 t/40)
1

1.732888E-02 7.787908E-03

Retention of inhaled activity within lungs (ICRP-SO LUNG MODEL)
'L' 1

69,31472 1,0 O, O,

Retention of inBested activity within GI-Tract (ICRP-B0 G_ MODEL)
'S' 0,950000 4
2,400000D+01 1,187720D+00
1,200000D+02 -2,375018D-01
1,800000D+O0 -6,858852D'02
I,O00000D+O0 1,183778D-01

Retention of systemic burden: R(t) - exp(-O.693t/40)
1

1.732888E-02 1.0
Retention at wound site

i

.25 I,

H/D Dose per unlt deposition (Sv/Bq) for INHALATION (ICRP-BO,NUREG/CR-1882)
'L' 8
5.84E-I0 0. O. 'Gonads'
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5 64E-I0 0 0, Breast'

5 64E-I0 0 O, Luns'

5 64E-I0 0 0, R, Mar_ow'

5 64E-I0 0 0, B, Surfaoe'

5 64E-10 0 0, Thyroid'

5 64E-I0 0 0, Remainder'

5,64E-I0 0 0, EffsoDlve I

N/I Dose per unit intake for ingesbed aoDiviby (ICRP-30,NUREG/CR-IS62)

'S' 1,0 8

5,64E-I0 'Gonads'

5,64E-I0 'Breasb'

5,64E-I0 'Luna'

5,64E-I0 'R, Marrow'

5,64E-I0 'B, Surfaoe'

5,64E-I0 'Thyroid'

5,64E-I0 'Remainder'

5,64E-I0 'Effeoblve'

ALI (Bq) (from ICRP-30)

Inhalablon ALI

'C' 9,0E+07

In_ssbion ALI

'S' 1,0 O,0E+07
FLAG INDICATING PRESENCE (i) OR ABSENCE (0) OF DOSE RATE FILE FOR NUCLIDE

0
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Na-22 .... File current as oft 01-04-81
21,8844341 Mass (from WAPSTRA & AUDI, NUCLEAR PHY8ICS, A432 (1885),I-45)
850,38 Half-Ills in days (ICRP-38, 2,802 y * 385,25 d/y)
If assimilation path Is unko_] assien this o_her pathway ('H',IG')
iHe

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'WBC' 'WBC' 'WBC'

N_nber of clearance classes
i

Number of Sl transfer functions
i

N_l_er of specific Greens for systemic activity
0

AssiGn Sl-transfer function to inhalation Olaas 'D'
,SP

WeiGhts for each assay (BRE, urine, fecal, WBC, LUN) fo_ o/.earanos clams
'D' 0,0 0,3 0,i 0,6 0,

Weiehts for each assay (BRE, urine, fecal, WBC, LUN) for inees_ion
'S' 0,0 0,3 0,i 0,6 O,

Weieht. for each assay (BITE,urine, fecal, WBC, LUN) for injection (wound)
0,0 0,3 0.i O,B O,

Asaien classes T, N, U, _o D
'D' 'D' 'D'

Transfer rate per day from lun_ bo blood class D (ICRP-00 LUNG MODEL)
'Dj 3
8,9315D+01 3,4857359D+01 8,5848882Dr01 0,0000000D+00
1,3863D+00 0,0000000D+00 0,0000000D+00 -I,3752040D+02
1,3835D+00 0.0000000D+00 0,0000000D+00 1,38B_844D+02

Transfer rate per day from fun8 into GI-Traot Class D, (ICRP'30 LUNG MODEL)
'D' 2
6,9315D+01 3,4857358D+01 0,0000000D+00 0,0000000D+00
3.4657D+00 0,0000000D+00 1,7328880D"'01 0,0000000D+00
Transfer rate per day of ingested aotiviUy to blood (ICRP-30 Ol MODEL)
'S_ 0,850000 2
2,400000D+01 2,85000OD+01
1,200000D+02 -2,850000D+01

Transfer rate per day of ineeeted activity to feces (ICRP-30 GI MODEL)
'S' 0,850000 4
2,400000D+01 5,287897D-03
1,200000D+02 -I,918550D-04
1,800000D+00 -1.234737D-01
1,000000D+00 1,183778D'01

Transfer rate per day from wound to blood
I
,25 ,25

Urinary excretion function = ,75 * -dR(t)/dt
2
6,93147E-02 5,18301E-02
1,38629E-03 3,11916E-06

Fecal excretion function = ,02 * "dR(b)/dt
2

6.93147E-02 1,38214E-03
1,386ZSE-03 8,31777E-08

Brea_h excretion function
0

Retention of inhaled activity within lunes (ICRP-30 LUNG MODEL)
'D' 4

6,9315D+01 1,0000000D+O0 9,5000000D-01 0,0000000D+00
3,4(_57D+00 0,000OO00D+00 5,0000000D-02 0,0000000D+00

1,3853D+00 0,0000000D+00 0,0000000D+00 -9,8200000D+01
1,3835D+00 O,0000000D+00 0,0000000D+00 1,0020000D+02

Retention of ineeated activity within OI-Tract (ICRP-30 GI MODEL)
'S' 0,950000 4
2,400000D+01 1,187720D+00
1,200000D+02 -2,375016D-01
1,800000D+00 -6,859652D-02
1,000000D+00 1,183778D-01

Retention of systemic activity (ICRP-30
2
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8,gSI47E-02 g,g7000E'OI
1,3862QE-03 3,00000E-03

Re_enbion ab wound si_e
1
,25 I,

H/D Dose per unlb deposiblon (Sv/Bq) for INHALATION (ICRP-30,NUREG/CR-I862)
'D' 8
2,77E-0g 2,88E-0g 2 83E-08 Gonads '
2,58E-[)g 2,47E-0g 2 71E-0g Breasb '
2,47E-0g 2 47E-0g 6 13E-09 Lung
4,28E-0g _ 44E-0g 4 37E-0g R, Marrow '
5,50E-08 5 70E-0g 5 82E-0g B, Surface'

2,45E-09 2 80E-Og 2 82E-08 Thyroid '
3,14E-0g 3 IgE-0g 3 23E-08 Remainder '
3,07E-09 3 IBE-0g 3 59E-09 Effeoblve J

H/I Dose per unlb inbake for ingested aobiviby,fl-0,gS,(ICRP-30,NUREG/CR-Ig82)
'S' 0,g5 8
2,81E-0g Gonads
2,58E-Og Breas£

2,51E-09 Lun5
_,29E-Og R, Marrow
5,54E-0g B, Surface

2,50E-09 Thyroid
3,18E-0g Remainder
3,10E-0g Effective

ALI (Bq) (from ICRP-30)
Inhalation ALI

'D' 2,0E+07 i

Inaesbion ALI
'S' 0,g5 2,0E+07

FLAG INDICATING PRESENCE (i) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
0
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Na-24 .... File ourreut as ofl 01-04-gi

23,8808814 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1885),i-_5)
0,825 }{alf-llfe in d_ys (ICRP-38, 15 h _ d/24 h)
It assimllablon path IB unko_] a.sigll this other pathway ('[{','OI)
sH,

ASSIGN WBI,ASSAY TO "WBC' OR 'LUN' FOR INI_LATIOI_, INGESTION, INJECTION
'WBC' 'WBC' 'WBC'

Number of clearance oJssses
1

Number of GI transfer functions
I

Number of specific orsans for mysbemio activity
0

Assisn Gl-bransfer function to inhalation class 'D'
IS,

Weishbs for each assay (BRE, urine, fecal WBC, LUN) for clearance class
ID' 0,0 0,3 0,I 0,6 0,

Weights for each assay (BI{E,urine, fecal WBC, LUN) tor in&estion
'S' 0,0 0,3 0,i 0,6 0,

Weights for each assay (SRE, urine, Cecal, WBC, LUN) for injection (wound),
0,0 0,3 0,I 0,6 0, .,

Assign classes T, N, U, to D
'D' 'D' 'D'

Transfer rats per day from lung to blood claSS D (ICRP-30 LUNG MODEL)
'D' 3

6,9315D+01 3,4657359D+01 6,5848982D+01 O,O000000D+O0
1,3863D+00 O,O000000D+O0 O,O000000D+O0 -1,3752040D+02
1,3835D+00 O,O000000D+O0 O,O000000D+O0 1,3862944D+02

Transfer rate per day from lung into OI-Tract Class D, (ICRP-30 LUNG MODEL)
'D' 2
6,8315D+01 3,4657359D+01 O,O000000D+O0 O,O000000D+O0

3,4657D+00 O,O000000D+O0 1,7328680D-01 O,O000000D+O0
Transfer rate per day of ingested activity to blood (ICRP-30 GI MODEl,)
'S' 0,950000 2
2,400000D+01 2,850000D+01
1,200000D+02 -2,850000D+01

Transfer rate per day of iI|gestedactivity to feces (ICRP-30 GI MODEL)
'S' 0,950000 4
2,400000D+01 5,287887D-03
1,200000D+02 -1.919550D"04
1.800000D+O0 -1,234737D-01
1,000000D+O0 1.183778D-01

Transfer rate per day from wound to blood
i
,25 ,25

Urinary excretion function = ,75 _ -dR(t)/dt
2

8,83147E-02 5,18301E-02
1,38629E-03 3,11916E-06

Fecal excretion function - ,02 * -ctR(b)/dt
2

6,93147E-02 1,38214E-03
1,38629E-03 8,31777E-08 •

Breath excretion function _
0

Retention of inhaled activity within lungs (ICRP-30 LUNG MODEL)
'D' 4

6,8315D+01 1,0000000D+O0 9,5000000D-01 O,O000000D+O0
3,4657D+O0 0.0000000D+00 5,0000000D-02 O,OOO0000D+O0
1,3863D+00 O,O000000D+O0 O,O000000D+O0 -9,9200000D+01
1,3835D+00 O,O000000D+O0 O,O000000D+O0 1,0020000D+02

Retention of insested activity within GI-Tract (ICRP-30 Ol MODEL)
'S' 0.950000 4

2,4000OOD+01 1,187720D+00
1,2000OOD+02 -2,375016D-01

1,800000D+O0 -6,059652D-02
1,000000D+O0 1,183778D-01

Retention of _y_temlc activity (ICRP-30
2
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6.93147E-02 9,97000E-01

1.38629E-03 3.00000E-03

Retention at wound site

1

,25 1,

H/D Dose per unit deposition (Sv/Bq) for INHALATION (ICRP-30,NURFG/CR-1962)
'D' 8

3 44E-10 3 34E-10 1,92E-10 Gonads

2 68E-10 2 82E-I0 2,32E-I0 Breast

2 50E-lO 4 68E-10 4,55E-09 Lun8

3 76E-I0 3 73E-I0 2.81E-I0 R, Marrow

4 64E-I0 4 84E-I0 3,20E-I0 B. Surface

2 60E-10 2 88E-I0 2.14E-I0 Thyroid

4 14E-10 3 27E-I0 3.39E-I0 Remainder

3 47E-I0 3 47E-I0 7,80E-I0 Effective

H/I Dose per unit intake for insssted sctivity,fI-O,95,(ICRP-30,NUREG/CR-1962)
'S' 0.95 8

3,43E-I0 Gonad_

2,?lE-10 Breaker

2,60E-I0 Lun8

3,74E-I0 R. Marrow

4.68E-I0 B, Surface

2.60E-I0 Thyroid

5,31E-I0 Remainder

3.84E-I0 Effective

ALI (Bq) (from ICRP-30)

Inhalation ALI

'D' 2.0E+08

Ingestion ALI

'S' 0,95 1,0E+08

FLAG INDICATING PRESENCE (I) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE

0
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P-32 .... File current as of: 05-18-90

31,9739068 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1985), 1-54)
14. Half-llfe in days (ICRP-38)

If assimilation path is unkown assi$n this other pathway ('H','G')
iN'

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'WBC' 'WBC' 'WBC'

Number of clearance classes
2

Number of GI transfer functions
i

Number and name of specific orsans for systemic activity
0

Assisn GI-transfer function to inhalation classes (D & W)
'S' 'S'

Wei8hts for each assay (BRE, urine, fecal, WBC, LUN) for clearance class
'D' 0.0 0.7 0,i 0,1,9 0.01
'W' 0.0 0,6 0.2 0.18 0.01

Weishts for each assay (BRE, urine, fecal, WBC, LUN) for insestlon
'S' 0.0 0.7 0,I 0,19 0,01

Weishts for each assay (BRE, urine, fecal, WBC, LUN) for injection (wound.)
0.0 0,7 0,I 0,19 0,01

Assign classes T, N, U, to D
'D' 'W' 'D'

Transfer rate per day from lung to blood (ICRP-30 LUNG MODEL)
'D' 3

6,9315D+01 3.4857359D+01 6,5848982D+01 0,0000000D+00
1,3863D+00 0,0000000D+00 0,0000000D+00 -1,3752040D+02
1,3835D+00 0.0000000D+00 0,0000000D+00 1.3862944D+02
'W' 3

6,9315D+01 6,9314718D+00 3,4657358D+01 O,O000000D+O0
1.3863D-02 O,O000000D+O0 O,O000000D+O0 -3,4449415D-01
1.3835D-02 O,O000000D+O0 O,O000000D+O0 3.4657359D-01

Transfer rate per day from funs into GI-Tract (ICRP-30 LUNG MODEL)
'D' 2

6,9315D+01 3.4857358D+01 0,00C,0000D+00 0.0000000D+00
3.4657D+00 0.0000000D+00 1,7328680D-01 0,0000000D+00
'W' 4

3,4657D+00 O,O000000D+O0 1,7328880D+00 -3,5214104D-01
1,7329D+00 1,5595812D+00 O,O000000D+O0 O.O000000D+O0
6,9315D-01 O,O000_OOD+O0 O,O000000D+O0 3,4657359D-01
1.3863D-02 O.O000000D+O0 O,O000000D+09 5,5674472D-03

Transfer rate per day of ingested activity to blood. (ICRP-30 GI Model)
'S' 0.800000 2
2.400000D+01 9,600000D+01
3,000000D_01 -9.600000D+01

Transfer rate per day of insested activity to feces, (ICRP-30 GI Model)
'S' 0.800000 4
2,400000D+01 8.460635D-02
3,000000D+01 -5.282465D-02
i.800000D+O0 -5,175388D-01
i.000000D+00 4.857571D"01

Transfer rate per day from wound to blood
1
,25 .25

Urinary excretion function (f u=0.9 x Differential of R(t) of ICRP-30)
4
1,386294D+00 1,871497E-01
3,485736E-01 4,678744E-02
3,648143E-02 1.313331E-02
6.931472E-0/ 1,882750E-07

Fecal excretion function (f f-0.1 x Differential of R(t) of ICRP-30)
4
1.386294D+00 2,079441E-02
3.465736E-01 5,198604E-03

3,648143E-02 1,459257E-03
8.931472E.'07 2,079442E-08

Breath (limination
0
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Retention of inhaled activity within lunss. (ICRP-30 LUNG _KSDEL)
'D' 4

6.9315D+01 I.O000000D+00 B.5000000D-01 0.0000000D+00

3.4657D+00 0.0000000D+00 5.0000000D-02 O.0000000D+00

1.3863D_00 0.0000000D+00 0.0000000D+00 -8.9200000D+01

1.3835D+00 0.0000000D+00 0.0000000D+00 1.0020000D+02

'W' 6

6.9315D+01 1.0000000D-01 5.0000000D-01 0 0000000D+00

3.4657D+00 0.0000000D+00 5.0000000D-01 -i 0160643D-01

1.7329D+00 9.0000000D-01 0.0000000D+00 0 0000000D+00

6.9315D-01 0.O000000D+00 0.0000000D+00 5 0000000D-01

1.3883D-02 0.0000000D+00 0.0000000D+00 -2 4448394D+01

1.3835D-02 0.0000000D+00 0.0000000D+00 2 5050000D+01

Retention of insested activoty within GI-Tract (ICRP-30 GI Model)
'S' 0.800000 4

2,400000D+01 4.003525D+00

3,000000D+01 -3.201761D+00

1.800000D+00 -2,875216D-01

1.000000D+00 k.857571D-01

Retention of systemic activity (R(t) from ICRP-30, Part 2)

4

1.385294D+00 0.15

3,k65736E-01 0.15

3,648143E-02 0.40

6,931472E-07 0.30

Retention at wound site

1

,25 I,

H/D DOSE per unit deposition (Sv/Bq) FOR INHALATION (ICRP-30, EPA-520/1-88-020)
'D' 8

7.41E-I0 7.85E-I0 7,92E-I0 'Gonads'

7.41E-I0 7.85E-I0 7.82E-I0 'Breast'

7.50E-I0 9.37E-I0 8.80E-09 'Lung'

9.15E-09 9.70E-09 9,78E-09 'I{Marrow'

8,91E-08 9.44E-09 9,53E-09 'B Surface'

7.41E-I0 7,85E-I0 7,92E-I0 'Thyroid'

1.75E-09 8,00E-10 7.92E-I0 'Remainder'

2,30E-08 2.17E-08 3.09E-08 'Effective'

'W' 8

6,63E-I0 7,16E-I0 3.24E-I0 'G3nade'

6.63E-I0 7,16E-I0 3.24E-I0 'Breast'

8,53E-I0 3,20E-08 1.00E-07 'Luns'

8,20E-08 8,86E-09 4,00E-09 'R Marrow'

7,86E-09 8.61E-09 3,89E-09 'B Surface'

6.63E-I0 7.16E-I0 3,24E-I0 'Thyroid'

2.42E-09 1,71E-09 1.25E-09 'Remainder'

2.34E-08 2,53E-09 1.32E-08 'Effective'

H/I DOSE/INTAKE (SV/BQ) FOR INGESTION, FI=0,8 (ICRP-30, EPA-520/1-88-020)

'S' 0.8 8

6.55E-I0 Gonads

6.55E-I0 Breast

6.55E-I0 Lun8

8.09E-08 R. Marrow

7.87E-09 B. Surface

6.55E-I0 Thyroid

2.67E-09 Remainder

2,37E-09 Effective

A/_I(Bq) (from ICRP 30, Part 2)

Inhalation

'D' 3.0E+7

'W' 1.0E+7

Ingestion

'S' 0.80 2.0E+7

FLAG INDICATING PRESENCE (I) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE

0
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Co-57 .... File current as of: 05-18-90

56,9362937 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1985),1-54)
270,9 Half-life in days (from ICRP-38 )
IF ASSIMILATION PATH IS UNKNOW_ ASSIGN THIS OTHER PATHWAY ('H','G e)
aH ,

ASSIGN ASSAY W'BLTO 'WBCP OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'WBC' 'WBC' 'WBC'

NUMBER OF CLEARANCE CLASSES
2
NUMBER OF GI TRANSFER FUNCTIONS
2

Number of specific orsans for systemic activity
0

ASSIGN GI-TRANSFER FUNCTION TO INHALATION CLASS (W & Y)
'I' 'I'

WEIGHTS FOR RESULTS FOR EACH CLEARANCE CLASS (BRE,URINE,FECAL,WBC,LUN)
'W' 0.0 0,30 0.i0 0.40 0.20
'Y' 0.0 0,10 0.30 0.20 0.40
WEIGHTS FOR RESULTS FOR INGESTION CLASS (BRE,URINE,FECAL,WBC,LUN)
'S' 0,0 0.39 0,10 0,50 0,01
'I' 0,0 0.39 0,i0 0,50 0.01

WEIGHTS FOR RESULTS FOR INJECTION (BRE,URINE,FECAL,WBC,LUN)
0.0 0,39 0.10 0,50 0,01

ASSIGN CLASSES T,N,U TO D,W,OR Y
'W' 'Y' 'Y'

Transfer rate per day from fun8 to blood, (ICRP-30 LUNG MODEL)
'W' 3
6.9315D+01 6.9314718D+00 3,4657359D+01 0,0000000D+00
1.3863D-02 0.0000000D+00 0,0000000D+00 -3,4449415D-01
1.3835D-02 0.0000000D+00 0,0000000D+00 3,4657359D-01
'Y' 3
6,9315D+01 6,9314718D-01 6,9314718D-01 0,0000000D+00
1.3863D-03 0,0000000D+00 O,0000000D+00 -I,1783502D-04
6,9315D-04 0,0000000D+00 O.0000000D+00 1,8714974D-04

Transfer rats per day from fun8 into GI-Traot, (ICRP-30 LUNG MODEL)
'W' 4

3,4657D+00 0.0000000D+00 1.7328680D+00 -3,5214104D-01
1.7329D+00 1.5595812D+00 0.0000000D+00 0,0000000D+00
6.9315D-01 0.O000000D+00 0,0000000D+00 3,4657359D-01
1.3863D-02 0,0000000D+00 0,0000000D+00 5,5674472D-03
'Y' 4

3,4657D+00 0,0000000D+00 3,4310785D+00 -3,4712833D-01
1,7329D+00 1.7155393D+00 0,0000000D+00 0,0000000D+O0
6.9315D-01 O,0000000D+00 0,0000000D+00 3.4657359D-01
1,3863D-03 0,0000000D+00 0,0000000D+00 5.5473964D-04

Transfer rate per day of inseated activity to blood. (ICRP-30 GI MODEL)
'S' 0.300000 2
2.400000D+01 -4,000000D+00
8,571429D+00 4,000000D+00
'I' 0.050000 2
2,400000D+01 -4,285714D-01
6.315789D+00 4,285714D-01

Transfer rate per day of ingested aotiviby to feces
'S' 0.300000 4
2.400000D+01 -3,290247D-02
8.571429D+00 3.776809D-01
1,800000D+O0 -2.155320D+00
1.O00000D+O0 1.860541D+00
'I' 0.050000 4
2.400000D+01 -2,870572D-02
6.315789D+00 6,105874D-01
1.800000D+00 -3,231903D+00
1.000000D+00 2,650022D+00

Transfer rate per day from wound 50 blood
1
.25 .25

Urinary excretion function (ICRP-54, p. 59)
4

1,386294 0.49
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0°1155245 0,024

0,01155245 0.00081

8,664338E-04 6,IE-5

Fecal excretion funotion (ICRP-54, p, 60)

4

1,386294 0.21

0,1155245 0,01

0.01155245 0,00035

8,664339E-04 2.6E-5

Breath excretion function

0

Retention of inhaled activity within lungs. (ICRP-30 LUNG MODEL)
'W' 6

6 8315D+01 1.0000000D-01 5 0000000D-01 0,0000000D+00

3 4657D+00 0,0000000D+00 5 0000000D-01 -I,0160643D-01

1 7329D+00 9.0000000D-01 0 0000000D+00 0,0000000D+00

6 9315D-01 0,0000000D+00 0 0000000D+00 5,0000000D-01

1 3863D-02 0,0000000D+00 0 0000000D+00 -2,4448394D+01

1 3835D-02 O.0000000D+00 0 0000000D+00 2,5050000D+01

Y' 7

6 9315D+01 1 0000000D-02 1 0000000D-02 0,0000000D+00

3 4657D+00 0 0000000D+00 9 8000000D-01 -I,0016006D-01

1 7328D+00 8 9000000D-01 0 0000000D+00 0,0000000D+00

6 9315D-01 0 0000000D+00 0 0000000D+00 5,0000000D-01

1 3863D-03 0 000000OD+00 0 0000000D+00 3,1516006D-01

6 8315D-04 0 0000000D+00 0 0000000D+00 2,7000000D-01

6 8315D-06 0 0000000D+00 0 0000000D+00 1,5000000D-02

Retention of ingested activity within GI-Tract, (ICRP-30 GI MODEL)

'S' 0.300000 4

2.400000D+01 -I,680376D-01

8.571428D+00 5,048861D-01

1,800000D+00 -I,197400D+00

1.000000D+00 1,860541D+00

'I' 0,050000 4

2,400000D+01 -I,805321D-02 :

6,315788D+00 1,645335D-01

1.800000D+00 -1,795502D+00

1,000000D+00 2,650022D+00

Retention of systemic activity (ICRP-54 p. 59)

4

1.386294 0,5

0.1155245 0.3

0.01155245 0,I

8,664339E-04 0.i

Retention at wound site

1

,25 i.

H/D DOSE per unit deposition (SV/BQ) FOR INHALATION (ICRP-30, NUREG/CR-1862)
'W' 8 5.0E-02

2 28E-I0 3,87E-I0 2,54E-I0 'Gonads'

8 32E-II 2,73E-I0 4,37E-I0 'Breast'

1 35E-I0 5,06E-I0 1,58E-08 'Lung'

I 52E-I0 4,44E-I0 6,81E-I0 'R Marrow'

1 12E-10 3,68E-I0 5 36E-I0 'B Surface'

5 65E-II 1,88E-I0 3 21E-10 'Thyroid'

4 27E-I0 6,12E-I0 9 13E-10 'Remainder'

2 37E-I0 4,52E-I0 2 42E-09 'Effective'

Y' 8 5,0E-02

1 86E-I0 1,86E-I0 2 13E-10 Gonads'

5 00E-II 4,69E-II 1 43E-09 Breast'

0 00E+00 0,00E+00 6 76E-08 Lung'

8 80E-II 7,35E-II 2 21E-09 R Marrow'

6 03E-II 5.65E-II 1 72E-09 B Surface'

2 71E-II 3,39E-II 1 04E-09 Thyroid'

2 86E-10 3,05E-I0 2 84E-09 Remainder'

1 57E-I0 1,57E-I0 8,58E-08 Effective'

H/I DOSE/INTAKE (SV/BQ) FOR INGESTION, FI=0,3 & 0,05 (ICRP-30, NUREG/CR-1862)

'S' 0.300 8

2,94E-I0 Gonads
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1 58E-10 Breast

1 63E-10 Lung
2 67E-10 R. Marrow
2 12E-I0 B. Surfaoe

1 15E-10 Thyroid
5 39E-I0 Remainder
3 20E-10 Effeotive

'I' 0.05 8
1 83E-10 Gonads
4 10E-II Breast

2 89E-11 Lun8
8 84E-11 R, Marrow
4 g2E-11 B. Surface

1 g3E-II Thyroid
4 42E-I0 Remainder
2 01E-10 Effective

ALI(Bq) (from ICRP-30)
Inhalation
'W' 1.0E+8
'Y' 2.0E+7

Ingestion
'S' 0.30 2,0E+8
'I' 0.05 3,0E+8

FLAG INDICATING PRESENCE (i) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
1



96

Co-58 .... File current as of: 05-18-80

57,9357550 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1885),i-54)
71, Half-life in days (from ICRP-38 )
IF A_SSIMILATION PATH IS UNKNOWN ASSIGN THIS OTHER PATHWAY ('H','G')
'H'

ASSIGN ASSAY WBL TO 'WBC' OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'WBC' 'WBC' 'WBC'

N_MBEROF CLEAR.CE CLASSES
2

NUMBEROF GI TRANSFER FUNCTIONS
2

Number of specific organs for systemic activity
0 '

ASSIGN GI-TRANSFER FUNCTION TO INHALATION CLASS (W & Y)
'_' 'I'

WEIGHTS FOR RESULTS FOR EACH CLEARANCE CLASS (BR_,URINE,FECAL,WBC,LUN)
'W' 0,0 0.30 0,10 0,40 0.20
'Y' 0,0 0,10 0,30 0,20 0,40

WEIGHTS FOR RESULTS FOR INGESTION CLASS (BRE,URINE,FECAL,WBC,LUN)
'S' 0.0 0.39 0,I0 0,50 0,01
'I' 0,0 0,38 0,i0 0,50 0.01

WEIGHTS FOR RESULTS FOR INJECTION (BRE,URINE,FECAL,WBC,LUN)
0,0 0.39 0,I0 0.50 0,01

ASSIGN C_SSES T,N,U TO D,W,OR Y
'W' 'Y' 'Y'

Transfer rate per day from iun8 to blood, (ICRP-30 LUNG MODEL)
'W' 3

6,9315D+01 8.8314718D+00 3,4857359D+01 0,0000000D+00
1,3883D-02 0.0000000D+00 0,0000000D+00 -3,4449415D-01

1,3835D-02 0.0000000D+00 0.0000000D+00 3,4857358D-01
'Y' 3
8,8315D+01 6.9314718D-01 6,9314718D-01 0,0000000D+00
1,3863D-03 O.0000000D+00 0,0000000D+00 -I.1783502D-04
6.8315D-04 0.0000000D+00 0.0000000D+00 1,8714874D-04

Transfer rate per day from lun8 into GI-Tract. (ICRP-30 LUNG MODEL)
'W' 4
3,4857D+00 0,0000000D+00 1,7328680D+00 -3,5214104D-01
1.7329D+00 1,5595812D+00 0,0000000D+00 0.0000000D+00
6,9315D-01 0.0000000D+00 0.0000000D+00 3,4657359D-01
1.3863D-02 0.0000000D+00 0.0000000D+00 5.5674472D-03
'Y' 4
3,4857D+00 0.0000000D+00 3,4310785D+00 -3,4712833D-01
1,7329D+00 1.7155393D+00 0,0000000D+00 O,0000000D+O0

6.8315D-01 0.0000000D+00 0,0000000D+00 3,4657359D-01
1,3883D-03 0.0000000D+00 0,0000000D+00 5,5473964D-04

Transfer rate per day of insested activity to blood. (ICRP-30 GI MODEL)
'S' 0.300000 2
2,400000D+01 -4,000000D+O0
8,571428D+00 4,000000D+00
'I' 0,050000 2
2.400000D+01 -4,285714D-01
8,315788D+00 4.285714D-01

Transfer rate per day of in_ested activity to feces
'S' 0,300000 4
2.400000D+01 -3.290247D-02
8.571429D+00 3,276809D-01
1,800000D+00 -2,155320D+00
1,000000D+00 1,860541D+00
'I' 0.050000 4
2.400000D+01 -2,870572D-02
6,315788D+00 6,I05874D-01
1.800000D+00 -3,231803D+00
1.000000D+00 2,850022D+00

Transfer rate per day from wound to blood
1

.25 ,25

Urinary excretion function (ICRP-54, p, 58)
4

1.386294 0.49
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0.1155245 0,024

0.01155245 0,00081

8,66433gE-04 6,1E-5

Fecal excretion function (ICRP-54, p, 80)
4

1,386294 0,21

0.i155245 0.01

0,01155245 0.00035

8,884339E-04 2,8E-5

Breath excretion function

0

Retention of inhaled activity within lunss. (ICRP-30 LUNG _K)DEL)
'W' 6

6,g315D+01 1 0000000D-01 5,0000000D-01 0 0000000D+00

3,4857D+00 0 0000000D+00 5,0000000D-01 -i 0180843D-01

1,7329D+00 g 0000000D-01 0,0000000D+00 0 0000000D+00

6,g315D-01 0 0000000D+O0 0,0000000D+00 5 0000000D-01

1,3853D-02 0 0000000D+O0 0,0000000D+00 -2 4448384D+01

1,3835D-02 0 0000000D+00 0,O000000D+O0 2 5050000D+01

'Y' 7

6 g315D+01 1 0000000D-02 1,0000000D-02 0 0000000D+00

3 4857D+00 0,0000000D+00 9.9000000D-01 -i 0018008D-01

i 7329D+00 g,g000000D-01 0,0000000D+00 0 0000000D+00

8 9315D-01 0,0000000D+00 0,0000000D+00 5 0000000D-01

1 3863D-03 0,0Q00000D+00 0,0000000D+00 3 1518008D-01

6 9315D-04 0,0@b0000D+00 0,0000000D+00 2 7000000D-01

8 9315D-08 0,0@00000D+00 0,0000000D+00 1 5000000D-02

Retention of in_ested activity within GI-Tract, (ICRP-30 GI MODEL)

'S' 0,300000 14
2,400000D+01 "1,680376D-01

8,57142gD+00 5,048961D-01

1,800000D+00 -1,197400D+00

1,000000D+O0 1,860541D+00

'I' 0,050000 4

2,400000D+01 -I.g05321D-02

6.315789D+00 1.645335D-01

1,800000D+00 -1,795502D+00

1,000000D+00 2,650022D+00

Retention of systemic activity (ICRP-54 p, 59)
4

1,386294 0,5

o,11552_ 0,3
0,01155245 o,1
8.66433gE-04 0,1

Retention at wound site

1

,25 i,

H/D DOSE per unit deposition (SV/BQ) FOR INHALATION (ICRP-30, NUREG/CR-I862)
'W' 8 5,0E-02

1,04E-09 1,14E-0S g,91E-10 'Gonads'

2 85E-I0 8,87E-I0 1.88E-09 'Breast'

2 85E-10 9.92E-10 3,11E-08 'Lung'

3 5BE-10 7.91E-10 1.85E-0g 'R Marrow'

2 39E-10 8,57E-I0 1,41E-09 'B Surface'

1 84E-I0 6,21E-I0 1,79E-0g 'Thyroid'

1 33E-09 1,57E-09 3,28E-09 'Remainder'

7 8!E-10 1,11E-09 5,57E-08 'Effective'

'Y' 8 5.0E-02

1 03E-09 I,OBE-0g 8,88E-I0 'Gonads'

1 87E-I0 2,34E-I0 3,45E-09 'Breast'

0 00E+00 0,00E+00 8,40E-08 'Lung'

2 77E-I0 2,31E-I0 3,2gE-0g 'R Marrow'

1 39E-I0 1,73E-I0 2.55E-0g 'B Surface'

8 72E-II 1,0gE-10 3,35E-0g 'Thyroid'

g 31E-10 9,1gE-10 8,13E-0g 'Remainder'

6 04E-10 6,17E-I0 1,08E-08 'Effective'

H/I DOSE/INTAKE (SV/BQ) FOR INGESTION, FI=0,3 & 0,05 (ICRP-30, NUREG/CR-Ig62)

'S' 3,0E-01 8

1,08E-0g Gonads
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4 50E-10 Breast

4 05E-10 Lung
5 40E-10 R. Marrow

4 07E-10 B, Surfaoe
3 64E-I0 Thyroid
i 65E-09 Remainder
9 68E-I0 Effeotive

I' 0.050 8
I 04E-0g Gonads
1 79E-I0 Breast

8 53E-II Lung
2 60E-10 R, Marrow
1 25E-I0 B, Surfaoe

8 31E-II Thyroid
1 58E-09 Remainder
8 0gE-10 Effeotive

ALI(Bq) (from ICRP-30)
Inhalation
'W' 4,0E+7
'Y' 3,0E+7
Ingestion
'S' 0,30 5,0E+7
'I' 0,05 6,0E+7

FLAG INDICATING PRESENCE (i) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
0
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Co-60 .... File current as of_ 05-18-90

59.9338196 Haas (from NAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1985),1-54)
1,925232E+03 Half-llfe in days (from ICRP-38 365,25 d/y )
IF ASSIMILATION PATH IS UNKNOWN ASSIGN THIS OTHER PATHWAY ('H','G')
JHJ

ASSIGN ASSAY W3L TO 'W3C' OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'WBC' 'WBC' 'WBC'

NUMBER OF CLEAR.CE CLASSES
2

NUMBER oF GI TRANSFER FUNCTIONS
2

Nu_er of speoifiu or&ana for sys_emiu activity
0

ASSIGN GI-TR_SFER FUNCTION TO INHAIATION CL_S (W & ¥)
'I' 'I'

W_IGHTS FOR RESULTS FOR EACH CLEAR.CE CLASS (BREoURINE,FECAL,W3C,LUN)
'W' 0,0 0.30 0,10 0.40 0,20

'¥' 0,0 0,10 0,30 0,20 0,40
WEIGHTS FOR RESULTS FOR INGESTION CLASS (BRE,URINE,FECAL,W3C,LUN)
'S' 0.0 0,39 0,I0 0,50 0,01
'I' 0,0 0,39 0,i0 0,50 0,01

WEIGHTS FOR RESULTS FOR INJECTION (BRE,URINE,FECAL,WBC,LUN)
0,0 0.39 0,10 0,50 0,01

ASSIGN CLOSES T,N,U TO D,W,OR Y
'W' '¥' '¥'

Transfer ra_e per day from fun8 to blood, (ICRP-30 LUNG MODEL)
'W' 3

6,9315D+01 6,9314718D+00 3,4657359D+01 O,O000000D+O0
1,3863D-02 0,0000000D+00 0,0000000D+00 "3,4448415D-01
1,3835D-0Z 0.0000000D+00 0,0000000D+00 3,4857359D-01
'Y' 3

6,9315D+01 6,g314718D-01 6,9314718D-01 0,0000000D+00
1,3863D-03 0,0000000D+00 0,0000000D+00 -I,1783502D-04

6,9315D-04 0,0000000D+00 0,0000000D+00 1,8714974D-04
Transfer ra_e per day from luna into GI-Tract, (ICRP-30 LUNG MODEL)
'W' 4
3.4657D+00 O,O000000D+O0 1,7328680D+00 -3.5214104D-01
1,7329D+00 1.5595812D+00 O,O000000D+O0 O,O000000D+O0
6.9315D-01 O,O000000D+O0 O,O000000D+O0 3,4657359D-01
1,3863D-02 O,O000000D+O0 O,O000000D+O0 5,5674472D-03
'Y' 4

3.4857D+00 O,O000000D+O0 3,4310785D+00 -3,4712833D-01
1,7329D+00 1,7155393D+00 O,O000000D+O0 O.O000000D+00
8,9315D-01 O,O000000D+O0 O,O000000D+O0 3,4857359D-01
1,3863D-03 O,O000000D+O0 O,O000000D+O0 5.5473984D-04

Transfer rate per day of insested activity to blood, (ICRP-30 GI MODEL)
'S' 0.300000 2
2,400000D+01 -4.000000D+00
8,571429D+00 4,000000D+00
'I' 0,050000 2
2,400000D+01 -4,285714D-01
6,315789D+00 4,285714D-01

Transfer rate per day of insested activity to feces
'S' 0,300000 4
2,400000D+01 -3,290247D-02

B,571429D+00 3,276809D-01
1,800000D+O0 -2,155320D+00
I,O00000D+O0 1,860541D+00
'I' 0,050000 4
2,400000D+01 -2,870572D-02
6,315789D+00 8,105874D-01
1.800000D+O0 -3,231903D+00
I.O00000D+O0 2,650022D+00

Transfer rate per day from wound to blood
1

,25 ,25

Urinary excretion function (ICRP-54, p. 59)
4

1,386294 0,49



lC0

0,1155245 0,024

0,01155245 0,00081

8,554339E-04 6,1E-5

Fecal excretion function (ICRP-54, p, 60)
4

1,386294 0,21

0,1155245 0,01

0,01155245 0,00035

8,664339E-04 2,6E-5
Breath excretion function

0

Retention of inhaled activity within lungs, (ICRP-30 LUNG MODEL)

'W' 6

6 9315D+01 1 0000000D-01 5,0000000D-01 0,0000000D+00

3 4657D+00 0 0000000D+00 5,0000000D-01 -I,0160643D-01

1 7329D+00 9 0000000D-01 0,0000000D+00 0,0000000D+00

6 9315D-01 0 0000000D+00 0,0000000D+00 5,0000000D-01

i 3863D-02 0 0000000D+00 0.0000000D+00 -2,4448394D+01

i 3835D-02 0 0000000D+00 0,0000000D+00 2,5050000D+01

'Y' 7

6,9315D+01 I 0000000D-02 1,0000000D-02 0,0000000D+00

3,4657D+00 0 0000000D+00 9,9000000D-01 -I.0016006D-01

1.7329D+00 9 9000000D-01 0,0000000D+00 0,0000000D+00

6.9315D-01 0 0000000D+00 0,0000000D+00 5,0000000D-01

1.3863D-03 0 0000000D+00 0,0000000D+00 3,1516006D-01

6,9315D-04 0 0000000D+00 0,0000000D+00 2.7000000D-01

6,9315D-06 0 0000000D+00 0,0000000D+00 1,5000000D-02

Retention of ingested activity within GI-Tract, (ICRP-30 GI _K)DEL)

'S' 0,300000 4

2.400000D+JI -1.680376D-01

8,571429D+00 5.048961D-01

1,800000D+00 -1.197400D+00

1,000000D+00 1.860541D+00

'I' 0,050000 4

2.400000D+01 -1.905321D-02

6.315789D+00 1,645335D-01

1.800000D+00 -1,795502D+00

i,000000D+00 2,650022D+00

Retention of systemic activity (ICRP-54 p, 59)

4

1,386294 0,5

0,1155245 0,3

0,01155245 0,i

8.664339E-04 0,I

Retention at wound site

1

,25 i.

H/D DOSE per unit deposition (SV/BQ) FOR INHALATION (ICRP-30, NUREG/CR-1962)
'W' 8 5,0E-02

4,72E-09 1 06E-08 7,13E-09 'Gonads'

2.63E-09 8 84E-09 1,06E-08 'Breast'

2,38E-09 8 93E-09 1.37E-07 'Lung'

2,83E-09 9 03E-09 1,07E-06 'R Marrow'

2.36E-09 8 41E-09 8,64E-09 'B Surface'

2.23E-09 8 37E-09 9,52E-09 'Thyroid'

5,78E-09 1 44E-08 1.90E-08 'Remainder'

4 07E-09 1 10E-08 2.74E-08 'Effective'

Y' 8 5,0E-02

3 33E-09 3 57E-09 1.39E-08 'Gonads'

1 23E-09 2 30E-09 7,14E-08 Breast'

0 00E+00 0 00E+O0 1.38E-06 Lung'

1 72E-09 2 15E-09 6.60E-08 R Marrow'

9 00E-lO 1 69E-09 5,24E-08 B Surface'

i 08E-09 0 00E+00 6 35E-08 Thyroid'

I 81E-09 2 27E-09 1,41E-07 Remainder'

1 82E-09 2 23E-09 2,34E-07 Effective'

H/I DOSE/INTAKE (SV/BQ) FOR INGESTION, FI=0,3 & 0.05 (ICRP-30, NUREG/CR-1962)

'_' 0,300 8
7.23E-09 Gonads
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5,08E-0g Breast

4.96E-09 Luna
5,49E-0g R, Marrow
4,81E-09 B, Surfaoa

4,68E-09 Thyroid
1,06E-08 R.mainder
7,28E-09 Effsotlv.

'I' 0,05 8
3,19E-09 Gonads
1,10E-09 Breast

8,77E-10 Lun8
1,32E-09 R, Marrow
8,39E-I0 B, Surfaoe

7,88E-I0 Thyroid
4,97E-09 Remainder
2,77E-09 Effeotive

ALI(Bq) (from ICRP-30)
Inhalation
'W' 6,0E+6
'Y' 1,0E+6

In8estion
'S' 0,30 7,0E+6
'I' 0,05 2,0E+7

FLAG INDICATING PRESENCE (I) OR /_SENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
1
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Sr-85 .... File current as of: 05-18-90

84,912937 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A4_2 (1985), 1-54)
85. Half-life in days (ICRP-3_)
If assimilation path is unkown assign this other pathway ('H','G')
'H'

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'WBC' 'WBC' 'WBC'

Number of clearance classes
2

Number of GI transfer functions
2

Ntunber and name o_.specific organs for systemic activity
0

Assign GI-transfer function to inhalation classes (D & Y)
'S' 'I'

Weights for each assay (BRE, urine, fecal, WBC, LUN) for clearance class

'D' 0,0 0,7 0,i 0,18 0,01
'Y' 0.0 0,5 0,3 0.18 0,01

Weights for each assay (BRE, urine, fecal, WBC, LUN) for ingestion
'S' 0.0 0.7 0,I 0.18 0.01
'I' 0.0 0.5 0.2 0.29 q.Ol

Weights for each assay (BRE, urine, fecal, WBC, LUN) for injection (wound)
0,0 0.7 0,i 0.19 0.01

Assign classes T, N, U, to D
'D' 'D' 'D'

Transfer rate per day from lung to blood (ICRP-30 LUNG MODEL)
'D' 3
8,9315D+01 3,4657359D+01 6.5848982D+01 O.O000000D+00
1,3863D+00 0.0000000D+00 0.O000000D+00 -I.3752040D+_2
1,3835D+00 0,0000000D+00 0.O000000D+00 1,3862944D+02
'Y' 3
8.9315D+01 6.9314718D-01 6,8314718D-01 O,0000000D+00
1.3863D-03 0.0000000D+00 0.O000000D+00 -I,1783502D-04
6,9315D-04 0,0000000D+O0 0,0000000D+O0 1,8714974D-04

Transfer rate per day from lung into GI-Tract (ICRP-30 LUNG MODEL)
'D' 2
6,9315D+01 3,4857358D+01 0,O000000D+00 O.0000000D+00
3,4657D+00 0,O000000D+00 1,7328680D-01 0,0000000D+00
'Y' 4
3,4657D+00 0,O000000D+00 3.4310785D+00 -3,4712833D-01
1,7329D+00 1,7155393D*00 0.O000000D+00 0,0000000D+00
6,9315D-01 0,0000000D+00 0,0000000D+00 3,4657359D-01
1.3863D-03 0.0000000D+00 0.O000000D+00 5.5473964D-04

Transfer rate per day of ingested activity to blood (GI Model ICRP-S0)
'S' 0.300000 2
2.400000D+01 -4.000000D+O0
8.571429D+00 4.000000D+O0
'I' 0.010000 2
2.400000D+01 -8.108108D-02
6.060606D+00 8.108168D-02

Transfer rate per day of ingested activity to feces (GI Model ICRP-30)
'S' 0.300000 4
2,400000D+01 -3.280247D-02
8.571428D+00 3.276809D-01
1,800000D+00 -2,155320D+00
1,000000D+00 1,860541D+00
'I' 0.010000 4
2.400000D+01 -2,828738D-02
6.060608D+00 6,701211D-01
1.800000D+00 -3,425474D+00
1,000000D+00 2,783650D+00

Transfer rate per day from wound to blood
1

.25 .25
Urinary excretion function ICRP-54.
3

0.23105 0.13
0.015753 0.0013
0.00017329 0.000024
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Fecal excretion function ICRP-54,
3

0,23105 0,034
0,015753 0,00032
0.00017329 5,9E-8

Breath excretion function ICRP-54.
0

Retention of inhaled activity within lunss (ICRP-30 LUNG MODEL)
'D' 4

6.9315D+01 1,0000000D+00 9,5000000D-01 0,0000000D+00
3,4657D+00 0,0000000D+00 5,0000000D-02 0,0000000D+00
1,3863D+00 0,0000000D+00 0,0000000D+00 -9,9200000D+01
1,3835D+00 0,0000000D+00 0,0000000D+00 1,0020000D+02
'Y' 7
6 9315D+01 1 O000000D-02 1,O000000D-02 O,O000000D+O0
3 4657D+00 0 O000000D+O0 9,gOOOOOOD-01 -1.0016006D-01
1 732gD+00 9 9000000D-01 O,O000000D+O0 O.O000000D+O0
6 9315D-01 0 0000000D+00 O.O000000D+O0 5.0000000D-01
1 3863D-03 0 O000000D+O0 O,O000000D+O0 3,1516006D-01
6 g315D-04 0 O000000D+O0 O,O000000D+O0 2,7000000D-01
6 9315D-06 0 0000000D+00 0.0000000D+00 1,5000000D-02

Retention of insested activity within GI-'Tract (ICRP-30 GI Model)
'S' 0.300000 4
2.400000D+01 -1.680376D-01

8,571429D+00 5,048961D-01 I
1,800000D+00 -1,197400D+00
1,000000D+00 1.860541D+00
'I' 0.010000 4
2,400000D+01 -4.557436D-03
6.060606D+00 1.239484D-01
1,800000D+00 -I,903041D+00
1.000000D+00 2,783650D+00

Retenbion of systemic activity (ICRP-30/54)

3
0.23105 O, 73
0.015753 0,10

I
0,000173 0.17

Retention at wound site
1
.25 I,

H/D Dose per unit deposition (Sv/Bq) for INHALATION (ICRP-30,NUREG/CR-I862)
'D' 8
6,81E-I0 7,22E-10 7 28E-10 'Gonads'
4 71E-10 6,51E-I0 7 14E-I0 'Breast'

4 35E-I0 6,41E-I0 I 14E-09 'Luns'
1 17E-09 1.73E-09 1 73E-09 'R Marrow'
1 29E-09 1.91E-09 1 92E-09 'B Surface'

4 48E-I0 6.81E-I0 697E-I0 'Thyroid'
7 35E-I0 7,58E-I0 7 81E-10 'Remainder'

7 06E-10 8.67E-I0 9 46E-I0 'Effective'
'¥' 8

5 79E-I0 5.85E-10 4,54E-I0 'Gonads'
7 75E-11 1.16E-I0 1,73E-09 'Breast'

0 00E+00 0.00E+00 2.86E-08 'Luns'
1 39E-I0 1.74E-I0 1.64E-09 'R Marrow'
7 00E-II 8,75E-11 1,29E-09 'B Surface'

1 28E-11 0,00E+00 1.52E-09 'Thyroid'
3 98E-I0 4,26E-I0 3.00E-09 'Remainder'
2 95E-I0 3.15E-I0 4.99E-09 'Effective'

H/I Dose per unit intake for ingested activity (ICRP-30,NUREG/CR-1962)
'S' 0.3 8
6 25E-I0 Gonads
2 53E-I0 Breast

2 06E-!0 Lung
5 97E-I0 R, Marrow

6 06E-10 B. Surface

2 05E-10 Thyroid
7 31E-10 Remainder
5 34E-I0 Effe%&ive
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'I' 0,01 8
5.82E'I0 Gonads
7,34E-II Breast

1.67E-11 Lung
1,30E-10 R, Marrow
5.69E-II B. Surfaoe

8.14E-12 Thyroid
7.56E-I0 Remainder
4,03E-I0 Effeotive

ALI (Bq) (from ICRP-30)
Inhalation ALI
'D' 1,0E+08
'Y' 6,0E+07

Insestion ALI
'S' 0,3 _,0E+07
'I' 0,01 1,0E+08

FIAG INDICATING PRESENCE (i) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
0
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Sr-89 .... File current as of; 05-16-90

86,907450 Mass (from WAPSTRA & %UDI, NUCLEAR PHYSICS, A432 (1985), 1-54)
50,5 Half-life in daya (ICRP-38)

If assimilation path is unkown assian this other pathway ('H','G')

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'WBC' 'WBC' 'WBC'

Number of clearance classes
2

Number of GI transfer functions
2

Number and n_le of specific oraans for systemic activity
0

Assian GI-transfer function to inhalation classes (D & Y)
'S' 'I'

Weiahts for each assay (BRE, urine, fecal, WBC, LUN) for clearance class
'D' 0,0 ),7 0,1 0,18 0,01
'Y' 0,0 0,5 0,3 0,19 0,01

Weiahts for each assay (BKE, urine, fecal, WBC, LUN) for inaestion
'S' 0,0 0,7 0,I 0,18 0,01
'I' 0.0 0,5 0,2 0.29 0,01

Wei&hts for each assay (BILE,urine, fecal, WBC, LUN) for inje0tion (wound)
0.0 0,7 0,1 0,19 0.01

Assian classes T, N, U, to D
'D' 'D' 'D'

Transfer rate per day from lung to blood (ICRP-30 LUNG MODEL)
'D' 3
8.9315D+01 3.4857359D+01 6,5848982D+01 0,0000000D+00
1.3883D.00 0.0000U00D+00 0,0000000D+00 -1,3752040D+02
1.3835D+00 0,0000000D+00 0,00000OOD+O0 1.3862944D+92
'Y' 3

6.9315D+01 6,9314718D-01 8,9314718D-01 0,0000000Fr00
1.3863D-03 0,0000000D+00 0,0000000D+00 -I.178350Z_-04
8,9315D-04 0.0000000D+00 0,0000000D+00 1.8714974D-04

Transfer rate per day from lung into GI-Tract (ICRP-30 LUNG MODEL)
'D° 2

8.9315D+01 3.4657359D+01 0,0000000D+00 0.0000000D+00
3,4657D+00 0.a000000D+00 1,7328680D-01 0.0000000D+00
'Y' 4

3,4657D+00 0,0000000D+00 3,4310765D+00 -3,4712633D-01
1.7329D+00 1 7155393D+00 0,0000000D+00 0,0000000D+00
8.9315D-01 0,0000000D+00 0,0000000D+00 3,4657359D-01
1.3663D-03 0.0000000D+00 0,0000000D+00 5,5473984D-04

Transfer rate per day of inaested activity to blood (GI Model ICRP-30)
'S' 0.300000 2
2.400000D*01 -4,000000D+00
8,571,429D+00 4.000000D+00
'I' 0,010000 2
2.400000D+01 -8,108106D-02
6.080808D+00 8,108108D-02

Transfer rate per day of ingested activity to feces (GI Model ICRP-S0)
'S' 0.300000 4
2,_00000D+01 -3,2902_7D-02
8.571429D+00 3,276809D-01
1,8000u0D+00 -2.155320D+00
1,000000D+00 1,860541D+00
'I' 0,010000 4
2,400000D+01 -2.829739D-02
8,060606D+00 6.701211D-01
1.800000D+00 -3.425474D+00
1.000000D+00 2.783650D+00

Transfer rate per day from wound to blood
1
.25 .25

Urinary excretion l_unction ICRP-54,
3
0.23105 0.13
0.015753 0.0013
_.00017329 0.000024



106

Fecal excretion function ICRP-54,

3

0,23105 0,034

0,015753 0,00032

0,0001,t329 5,9E-6

Breath excretion function

0

Retention of inhaled activity within lungs (ICRP-30 LUNG MODEL)

'D' 4

6,9315D+01 I,O000000D+O0 9,5000000D-01 O,O000000D+O0

3.4657D+00 O,O000000D+O0 5,0000000D-02 O,O000000D+O0

1,3853D+00 O,O000000D+O0 0,0000000D+00 -9,9200000D+01

1,3835D+00 0,0000000D+00 0.0000000D+00 1,0020000D+02

'Y' 7

6 9315D+01 l,O00uOOOD-02 i O000000D-02 0 O000000D+O0

3 4657D+00 O,O000000D+O0 8 9000000D-OI -i 0016006D-01

1 7329D+00 9,9000000D-01 0 O000000D+O0 0 O000000D+O0

6 9315D-01 O,O000000D+O0 0 O000000D+O0 5 O000000D-OI

i 3863D-03 O,O000000D+O0 0 O00000ND+O0 3 1516006D-01

6 9315D-04 O,O000000D+OO 0 O000000D+O0 2 7000000D-OI

6 9315D-06 O,O000000D+O0 0 O000000D+O0 1 5000000D-02

Retention of ineested activity within GILTract (ICRP-30 GI Model)

'S' 0.300000 4

2.400000D+01 -I,680378D-01

8,571429D+00 5,048961D-01

1,800000D+O0 -I,197400D+00

I,O00000D+O0 1,860541D+00

'I' O.OlO000 4

2,400000D+01 -4,557436D-03

6,060606D+00 1.239484D-01

1,800000D+O0 --1.903041D+00

I.O00000D+O0 2,783650D+00

Retention of systemic activity (ICRP-30/54)

3

0,23105 0,73

0.015753 0,10

0,000173 0.17

Retention at wound site

1

,25 I.

H/D Dose per unit deposition (Sv/Bq) for INHALATION (ICRP-30,NUREG/CR-I962)

'D' 8

5.27E-I0 7,80E-10 7,82E-I0 'Gonads'

5 27E-I0 7.80E-I0 7.82E-I0 'Breash'

5 04E-lO 1,08E-09 7.69E-09 'Lung'

7 13E-09 1.08E-08 1.06E-'08 'R Marrow'

I 06E-08 1,57E-08 1.57E-08 'B Surface'

5 27E-10 7.80E-I0 7.82E-I0 'Thyroid'
3 45E-09 1.06E-09 7.99E-10 'Remainder'

2 50E-08 2,52E-09 3.24E-09 'Effective'

'Y' 8

1 59E-II 1,59E-II 7,63E-12 Gonads'

1 59E-II 1 59E-II 7 64E-12 Breast'

0 00E+00 0 00E+00 3 34E-07 Lun5'

2 14E-I0 2 14E-I0 1 03E-10 R Marrow'

3 18E-I0 3 18E-,10 1 53E-I0 B Surface'

1 59E-II 1 59E-11 7 64E-12 Thyroid'

8 20E-09 7 93E-09 3 49E-09 Remainder'

2 50E-09 2 42E-09 4 llE-08 Effective'

H/I Dose per unit intake for insested activity (ICRP-30,NUREG/CR-1962)
'S' 0.3 8

2,40E-I0 Gonads

2,40E-I0 Breast

2.40E-10 LunB

3,23E-09 R, Marrow

4.81E-09 B. Surface

2.40E-I0 Thyroid

6,11E-09 Remainder

2.50E-09 Effective
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'I' 0,01 8
8 05E-12 Gonads
7 g8E-12 Brsast

7 g7E-12 Luns
I 0BE-10 R, Marrow
1 BIE-10 B, SurfaGe

7 g7E-12 Thyroid
8 25E-0g Remainder
2 50E-08 Effeotive

ALI (Bq) (from ICRP-30)
Inhalation ALI
'D' 3,0E+07
'Y' 5,0E+0B

InBestion ALI
'S' 0,3 2,0E+07
'I' 0,01 2,0E+07

FLAG INDICATING PRESENCE (i) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
1
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Sr-90 .... File current as of: 05-18-90

89,907738 Mass (from WAPSTKA & AUDI, NUCLEAR PHYSICS, A432 (1985), 1-54)

1,0838E4 Half-life in days (ICRP-38, 28,12 y x 385,25 d/y)

If assimilation path is unkown assign this other pathway ('H','G')

iH ,

ASSIGN WBL ASSAY TO 'WBC i OR 'LUN' FOR INHALATION, INGESTION, INJECTION

'WBC' 'WBC' 'WBC'

Number of clearance, classes

2

Number of GI transfer functions

2

Number and name of specific orsans for systemic activity

0

Assign GI-transfer function to inhalation classes (D & Y)

'S' 'I'

Weights lpr each assay (SRE, urine, fecal, WBC, LUN) for clearance class
'D' 0,0 0,7 0,i 0,19 0,01

'Y' 0.0 0,5 0.3 0,19 0,01

Weights for each assay (BRE, urine, fecal, WBC, LUN) for ingestion

'S' 0,0 0,7 0,i 0,19 0,01

'I' 0.0 0,5 0,2 0,29 0,01

Weishts for each assay (BRE, urine, fecal, WBC, LUN) for injection (wound)

0,0 0,7 0,I 0,19 0,01

Assign classes T, N, U, to D
'D' 'D' 'D'

Transfer rate per day from lung to blood (ICRP-30 LUNG MODEL)
'D' 3

8,9315D+01 3,4857359D+01 8,5848982D+01 0,0000000D+00

1,3883D+00 0,0000000D+00 0.0000000D+00 -1,3752040D+02

1.3835D+00 0,0000000D+00 0,0000000D+00 1,3862944D+02

'Y' 3

6,9315D+01 6.9314718D-01 6,9314718D-01 0,0000000D+00

1,3883D-03 0.0000000D+00 O,0000000D+00 -I,1783502D-04

6,9315D-04 0.0000000D+00 0,0000000D+00 1,8714974D"04

Transfer rate per day from lun_ into GI-Tract (ICRP-30 LUNG MODEL)
'D' 2

8,9315D+01 3.4857359D+01 0,0000000D+00 0,0000000D+00

3,4857D+00 O,0000000D+00 1,7328880D-01 O,0000000D+00

'Y' 4

3,4857D+00 0,0000000D+00 3.4310785D+00 -3,4712833D-01

1,7329D+00 1.7155393D+00 0,0000000D+00 0,0000000D+00

8,9315D-01 0.0000000D+00 0,0000000D+00 3,4657359D-01

1,3883D-03 0,0000000D+00 000000000D_00 5,5473984D-04

Transfer rate per day of insestod activity to blood (GI Model ICRP-30)

'S' 0,300000 2

2,400000D+01 -4,000000D+00

8,571429D+00 4,000000D+00

'I' 0,010000 2

2,400000D+01 -8,108108D-02

8,080606D+00 8,108108D-02

Transfer rate per day of ingested activity to feces (GI Model ICRP-30)

'S' 0,300000 4

2.400000D+01 -3.290247D-OZ

8,571429D+00 3,278809D-01

1,800000D+O0 -2,155320D+00

I,O00000D+O0 1,880541D+00

'I' 0,010000 4

2,400000D+01 -2,829739D-02

6,060806D+00 8,701211D-01

1.800000D+00 -3,425474D+00

1,000000D+00 Z,783850D+00

Transfer rate per day from wound to blood
1

,25 ,25

Urinary excrebion funcLion ICRP-54,
3

0,23105 0,13

0,015753 0,0013

O,00017329 0.000024
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Fecal excretion function ICRP-54,
3

0,23105 0,0_4
0,015753 0,00032
0,00017329 5,9E-6
Breath excretion function ICRP-54,

0
Retention of inhaled activity within lungs (ICRP-S0 LUNG MODEL)
'D' 4

6,9315D+01 1,0000000D+00 9,5000000D'01 0,0000000D+00
3,4657D+00 0,0000000D+00 5,0000000D-02 0,0000000D+00
1,3863D+00 0,0000000D+00 0,0000000D+00 -9,9200000D+01
1,3835D+00 0,0000000D+00 0,0000000D+00 1,0020000D+02
'Y' 7
6,9315D+01 1,0000000D-02 1,0000000D-02 0 0000000D+00

3,4657D+00 0,0000000D+00 9,9000000D-01 -I 0016006D-01
1,7329D+00 9,9000000D-01 0,0000000D+00 0 0000000D+00

6,9315D-01 0,0000000D+00 0,0000000D+00 5 0000000D-01
1,3863D-03 0,0000000D+00 0,0000000D+00 3 1516006D-01

6,9315D-04 0,0000000D+00 0,0000000D+00 2 7000000D-01
6,9315D-06 0,0000000D+00 0,0000000D+00 1 5000000D-02

Retention of ingested activity within GI-Traot (ICRP-S0 GI Model)
'S' 0,300000 4
2,400000D+01 -I,580376D-01
8,571429D+00 5,048961D-01
1,800000D+00 -I,197400D+00
1,000000D+00 1,860541D+00
'I' 0,010000 4
2,400000D+01 -4,557438D-03
6,060606D+00 1,239484D-01
1,800000D+00 -1,903041D+00
1,000000D+00 2,783650D+00

Retention of systemic activity (ICRP-30/54)
3

0.23105 0,73

0,015753 0,I0
0,000173 0,17

Retention at wound site
i
,25 I,

H/D Dose per unit deposition (Sv/Bq) for INHALATION (ICRP-S0,NUREG/CR-Ig62)
'D' 8
3,26E-09 4,95E-09 5 07E-09 Gonads'
3 26E-09 4,95E-09 5 07E-09 Breast'
3 23E-09 5,13E-09 9 40E-09 Lun8'
4 14E-07 6,30E-07 6 45E-07 R Marrow'
8 97E-07 1,36E-06 1 40E-06 B Surface'

3 _oE-09 4,95E-09 5 07E-09 Thyroid'
5 59E-09 5,09E-09 5 IOE-09 Remainder'
8 01E-08 1,21E-07 1 24E-07 Effective'
'Y' 8
9 86E-11 1,01E-I0 9 25E-I0 'Gonads'
9 86E-II 1,01E-I0 9 25E-I0 'Breast'

0 00E+00 0,00E+00 1 14E-05 'Lung'
1 31E-08 1,23E-08 1 12E-07 'R Marrow'
2 84E-08 2,66E-08 2,41E-07 'B Surface'

9 86E-II 1,01E-10 9,25E-I0 'Thyroid'
7 g5E-0g 7,33E-09 1,10E-08 'R.mainder'
4 85E-09 4,52E-09 1,40E-06 'Effective'

H/I Dose per unit intake for ingested activity (ICRP-30,NUREG/CR-1962)
'S' 0,3 8
1 51E-09 Gonads
1 51E-09 Breast

1 51E-09 Lung
1 94E-07 R, Marrow

4 19E-07 B, Surface

i 51E-09 Thyroid
6 14E-09 Remainder
3 85E'-08 Effective
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'I' 0,01 8
5 04E'II Gonads
5 04E-11Breas_

5 04E-11Lun8
6 45E-09 R, Marrow
1 39E-08 B, Surfaoe

5 04E-II Thyroid
6 70E-09 Remainder
3,23E-08 Effeotive

ALI (Bq) (from ICRP-30)
Inhalation ALI

'D' 7,0E+05
_Y' 1,0E+05

Insesbion ALI
'S' 0,3 1,0E+06
'I' 0,01 2,0E+07

FLAG INDICATING PRESENCE (i) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
1
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To-g9 .... File current as oft 05-18-90
98,8062541 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1885), 1-54)

7,78E7 Half-llfe in days (ICRP-38, 2,13E+05 y x 365,25 d/y)

If assimilation path is unkown assign this other pathway (_N',_G ')

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR IN}LELATION,INGESTION, INJECTION
'WBC' 'WBC' 'WBC'

Number of clearance classes
2

Number of GI transfer functions
1

Number and name of specific organs for systemic activity
0

Assign GI-transfer function to inhalation classes (D & W)
'S' 'S'

Weights for each assay (BRE, urine, fecal, WBC, LUN) for clearance class
'D' 0,0 0,7 0,1 0,19 0,01
'W' 0,0 0,8 0,2 0,19 0,01

Weights for each assay (BRE, urine, fecal, WBC, LUN) for ingestion
'S' 0,0 0,7 0,1 0,19 0,01

Weights for each essay'(HRE, urine, fecal, WBC, LUN) for injection (wound)
0,0 0,7 0,1 0,19 0,01

Assign classes T, N, U, to D
'D' 'W' 'W'

Transfer rate per day from lung to blood (ICRP-30 LUNG MODEL)
'D' 3
6,9315D+01 3,4857359D+01 6,5848982D+01 0,0000000D+00
1,3863D+00 0 0000000D+00 0,0000000D+00 -I,3752040D+02
1.3835D+00 0 0000000D+O0 0,0000000D+00 1,3862944D+02
'W' 3
6,9315D+01 8,9314718D+00 3,4857359D+01 0,0000000D+00
1,3863D-02 0,0000000D+O0 0,0000000D+O0 -3,4449415D-01
1,3835D-02 0,0000000D+00 0,O000000D+00 3,4857359D-01

Transfer rate per day from lung into GI-Traot (ICRP-30 LUNG MODEL)
'D' 2
6,9315D+01 3,4657359D+01 0,0000000D+00 0,0000000D+00
3,4657D+00 0,0000000D+00 1,7328880D-01 0,0000000D+00
'W' 4

3.4657D+00 0,0000000D+00 1,7328680D+00 -3,5214104D-01
1.7329D+00 1,5595812D+00 0,0000000D+00 0,0000000D+00
6,9315D-01 0,0000000D+00 0,0000000D+00 3,4857359D-01
1,3863D-02 0,0000000D+O0 0,0000000D+00 5,5874472D-03

Transfer rate per day of ingested activity to blood, (ICRP-30 GI Model)
'S' 0,600000 2
2,400000D+01 9,600000D+01

3,000000D+01 -9,800000D+01
Transfer rate per day of in&eared activity to feces, (ICRP-30 GI Model)
'S' 0,800000 4
2,400000D+01 8,460635D-02

3,000000D+01 "5,282465D-02
1,800000D+O0 "5,175388D-01
1,000000D+O0 4.857571D-01

Transfer rate per day from wound to blood
1
,25 ,25

Urinary excretion function (f_u-0,3 x Differential of R(t) of ICRP-30)
4

1,386294D+00 1,663553D-02
4,332170D-01 _,357487D-02
1,873371D-01 1,079062D-02
3.150699D-02 4,536963D-04

Fecal excretion function (f_f-0,7 x Differential of R(t) of ICRP-30)
4
1,386294D+00 3.881623D-02
4,332170D-01 2,183414D-01
1,873371D-01 2,517811D-02
3,150699D-02 1,058625D-03

Breath excretion function
0
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Retention of inhaled activity within lungs, (ICRP-B0 LUNG MODEL)
'D' 4
6,8315D+01 I,O000000D+O0 8,5000000D'01 O,O000000D+O0
3,4657D+00 O,O000000D+O0 5,0000000D-02 O,O000000D+O0
1,3863D+00 O,O000000D+O0 O,O000000D+O0 -9,9200000D+01
1,3835D+00 O,O000000D+O0 O,O000000D+O0 1,0020000D+02
'W' B

8 9315D+01 I,O000000D-OI 5 O000000D'OI O,O000000D+O0
3 4857D+O0 O,O000000D+O0 5 O00000ND'OI "I,0160643D-01
1 7329D+00 9,O000000D-OI 0 O000000D+O0 O,O000000D+O0
B 9315D-01 O,O000000D+O0 0 O000000D+O0 5,0000000D'OI
1 3883D'02 O,O000000D+O0 0 O000000D+O0 "2,4448394D+01
i 3835D'02 O,O000000D+O0 0 O000000D+O5 2,5050000D+01

Retention of ingeabed aotivoty within GI-Tract (ICRP-B0 GI Model)
'S' O,BO0000 4

2,400000D+01 4,003525D+00
3,000000D+01 -3,201781D+00
1,800000D+00 -2,87521BD'01
1,000000D+O0 4,B57571D-01

Retention of systemic a0tivlty (R(t) from ICRP-BO, Part 2)
4
1,386294D+00 0,040
4,B32170D-OI 0,720
1,873371D-01 0,182
3,150698D-02 0,048

Retention at wound site
1
,25 I,

H/D DOSE per unit deposition (Sv/Bq) FOR INHALATION (ICRP-B0, EPA-520/I-88-020)
'D' 8

B,78E-II 7 34E'II 7,58E-II 'Gonads'
6 78E-II 7 34E-II 7,58E-11 'Breast'
7 02E-II 1 32E-I0 1,28E-09 'Lung'
B 78E-II 7 34E-II 7,58E-II 'R Marrow'
B 78E-II 7 34E-II 7,59E-11 'B Surface'

1 81E-08 1 87E-09 2,03E-08 'Thyroid'
9 62E-I0 8 81E-10 8,76E-I0 'Remainder'
3 89E-I0 3 78E-I0 5,19E-I0 'Effective'
'W' B
6 12E-II 6 88E'II 6,BBE'II 'Gonads'
6 IZE-II 8 88E-11 8,38E-11 'Breast'

000E+O0 000E+O0 8,6BE-O8 'Lung'
6 12E-II 8 88E-II 8,38E-II 'R Marrow'
B 12E-II 8 88E-II 8,38E-II 'B Surface'

1 64E-08 1 87E-08 1,71E-08 'Thyroid'
1,01E-08 9 22E-I0 8,85E-I0 'Remainder'
3,86E-I0 3 71E-10 8,40E-08 'Effective'

H/I DOSE/INTAKE (SV/BQ) FOR INGESTION, FI-0,8 (ICRP-B0, EPA-520/1-88-020)
'S' 0,8 B
6,04E-II Gonads
8,04E-II Breast

6,04E-II Lung
6,04E-11 R, Marrow
B,04E-II B, Surface

1,62E-,08 Thyroid
1,02E-08 Remainder
3,85E-I0 Effeotive

ALI(Bq) (from ICRP 30, Part 2)
Inhalation
'D' 2,0E+8
'W' 2,0E+7

Ingestion
'S' 0,80 1,0E+8

FLAG INDICATING PRESENCE (I) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
0
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To-99M , , , ,File current as ell 05-18-80
98,9062541 Mass (from WAPSTRA & AUDI, NUCLEA/_PHYSICS, A432 (1985), 1-54)

0,2508 Half-life in days (ICRP-38, 8,02 h x d/24h)

If assimilation path is unkow_ aasisn this other pathway (IH','Gi)
iHi

ASSIGN WBL ASSAY TO _WBC' OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'WBC' 'WBC' 'WBC'

N_nber of clearance classes
2

Number of GI transfer functions
I

Ntunber and name of specific orsans for systemic activity
0

Assisn GI-hransfer function to inhalation classes (D & W)
IS' 'S'

Welshts for each assay (BRE, urine, fecal, WBC, LUN) for clearance class
'D' 0,0 0,7 0,i 0,19 0,01
'W' 0,0 0,8 0,2 0,19 0,01

Weishts for each assay (BRE, urine, fecal, WBC, LUN) for insestion
'S' 0,0 0,7 0,I 0,19 0,01

Weishts for each assay (BRE, urine, fecal, WBC, LUN) for injection (wound)
0,0 0,7 0,i 0,19 0,01

Aasisn classes T, N, U, to D
'D' 'W' 'W'

Transfer rate per day from luna to blood (ICRP-B0 LUNG MOpEL)
'D' 3

8,8315D+01 3,4857359D+01 6,5848882D+01 O,O000000D+O0
1,3883D+00 O,O000000D+O0 O,O000000D+O0 -I,3752040D+02
1,3835D+00 0,0000000D+00 0,0000000D#30 1,3882944D+02
'W' 3

8,8315D+01 8,8314718D+00 3,4857358D+01 O,O000000D+O0
1,3883D-02 O,O000000D+O0 O,O000000D+O0 -3,4448415D'01
1,3835D-02 O,O000000D+O0 O,O000000D+O0 3,4857358D'01

Transfer rate per day from luna into GI-Tract (ICRP-30 LUNG MODEL)

6,&315D+OI 3,4657359D+01 0,0000000D+00 0,0000000D+00
3,4857D+00 O,O000000D+O0 1,7328880D-01 O,O000000D+O0
'W' 4

3,4857D+00 O,O000000D+O0 1,7328880D+00 "3,5214104D-01
1,7329D+00 1,5585812D+00 O,O000000D+O0 O,O000000D+O0
8,8315D-01 O,O000000D+O0 O,O000000D+O0 3,4657359D-01
1,3863D-02 O,O000000D+O0 O,O000000D+O0 5,5674472D-03

Transfer rate per day of in&eared activity to blood, (ICRP-30 GI Model)
'S' 0,800000 2
2,400000D+01 9,800000D+01

3,000000D+OI -9,800000D+01

Transfer rate per day of insested activity to feces, (ICRP-30 GI Model)
'S' 0,800000 4
2,400000D+01 8,480835D-02
3,000000D+OI -5,282485D-02
1,800000D+O0 -5,175388D-01
I,O00000D+O0 4,857571D-01

Transfer rate per day from wound to blood
I
,25 ,25

Urinary excretion function (f_u-0,3 x Differential of R(t) of ICRP-30)
4
1,386284D+00 1,683553D-02
4,332170D-01 8,357487D-02
1,873371D-01 1,078062D-02
3,150699D-02 4,536963D-04

Fecal exoreDion function (£ f=0,7 x Differential of R(t) of ICRP-30)
4
1,386294D+00 3,881823D-02
4,332170D-01 2,183414D-01

1,873371D-01 2,517811D-02
3,150898D-02 1,058825D-03

Breath excretion function
0
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Retention of inhaled aotlvlty within lungs, (ICRP-30 LUNGMODEL)
'D' 4
8,9315D+01 1,0000000D+00 8,5000000D-01 0b,0000000D+O0
3,4857D+00 0,0000000D+00 5,0000000D-02 0,0000000D+O0
1,3883D+00 O,O000000D+O0 O,O0000OOD+O0 "8,9200000D+01
1,3835D+00 O,O000000D+O0 O,O000000D+O0 1,0020000D+02
'W' 8

8,9315D+01 1 O00OO00D-OI 5,0000000D-OI O,O000000D+O0
3,4857D+00 0 O000000D+O0 5,0000000D-OI -I,0180843D-01
1,7329D+00 9 O00OO00D-01 O,O000000D+O0 O,O000000D+O0
8,9315D-01 0 O000OOOD+O0 O,O000000D+O0 5,0000000D-OI

1,3883D-02 0 O000000D+O0 O,O000000D+O0 -2,4448394D+01
1,3835D-02 0 O000000D+O0 O,O000000D+O0 2,5050000D+01

Retention of ingested aotivoty within GI-T_aot (ICRP-S0 GI Model)
'S' 0,800000 4
2,400000D+01 4°003525D+00
3,000000D+01 -3,201761D+00
1,800000D+00 -2,875216D-01
1,000000D+00 4,857571D'01

Retention of systemio aotivlty (R(t) from ICRP-30, Part 12)
4
1,388294D+00 0,040
4,332170D-01 0,720
1,873371D-01 0,192
3,150899D-02 0,048

Retention at wound site
1
,25 I,

H/D DOSE per unit deposition (Sv/Bq) FOR INHALATION (ICRP-S0, EPA-520/1-88-020)
'D' 8
8,83E-12 4 50E-12 1,44E-12 'Gonads'
3,4_,E-12 3 78E-12 3,27E-12 'Breast'

3,04E-12 i 14E-II 8,39E-II 'Lung'
5,71E-IZ 5 48E-12 4,84E-12 'R Marrow'

4,28E-124 88E-123,88E-12'BSur_aoe' / _
1,0',E-10 1 ISE-10 3,81E-II 'Thyroid'

/ V
P

Z,42E-II i 85E-II 8,54E-12 'Remainder'

1,38E-II 1 24E-II 1,47E-II 'Effeotlve'
'W' 8
3,80E-12 4 89E-12 6,80E-13 'Gonads'
i 57E-12 3 42E-12 3,IOE-12 'Breast'

i 02E-12 3 07E-II 1,12E-10 'Lung'
2 71E-12 5 38E-12 4,59E-12 'R Marrow'
i 84E-12 4 23E-12 3,56E-12 'B Surfaoe'

4 18E-II 8 62E-II 5,85E-12 'Thyroid'
I 32E-II 1 80E-II 3,78E-12 'Remainder'
6 91E-12 1 42E-!I 1,80E-II 'Effective'

H/I DOSE/INT_J_E (SV/BQ) FOR INGESTION, FI-0,8 (ICRP-S0, EPA-520/1-88-'020)
'S' 0,8 8
8 75E-12 Gonads
3 57E-12 Breast

3 14E-12 Lung
8 29E-12 R, Marrow
4 08E-12 B, Surfaoe

8 48E-II Thyroid
3 34E-II Remainder
1 88E-II Effective

ALI(Bq) (from ICRP 30, Part 2)
Inhalation
'D' 8,0E+8

'W' 9,0E+9
Ingestion
'S' 0,80 3,0E+9

FLAG INDICATING PRESENCE (I) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
0
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Ca-134 .... File current as ofl 05-18-90

133,906686 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (_985),i-54)
7,531E+02 Half-life in daya (ICRP-38, 2,082 y * 365,25 d/y)

If assimilation path is unkown assign this other pathway ('H','G')
JH'

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR INHALATION, IGESTION, INJECTION
'WBC' 'WBC' JWBC'

Number of clearance classes
1

Number of GI transfer functions t,
1 _'

Number of specific organs for systemic activity _ <i _
o

ASSIGN GI-TRANSFER FUNCTION TO INHALATION CLASS 'D'
e S ,

Weights Icr each assay (BRE, urine, fecal, WBC, LUN) for clearance class
'D' 0,0 0,3 0,I 0,6 0,

Weights for each assay (BRE, urine, fecal, WBC, LUN) for ingestion
'S' 0,0 0,3 0,I 0,6 0,

Weishts for each assay (BKE, urine, fecal, WBC, LUN) for injection (wound)
0,0 0,3 0,I 0,6 O,

Assisn classes T, N, U, to D
'D' 'D' 'D'

Transfer rate per day from lun_ to blood cla_s D (ICRP-30 LUNG MODEL)
'D' 3

6,9315D+01 3,4657359D+01 6,5848982D+01 0,0000000D+00
1,3863D+00 0,0000000D+00 O.0000000D+00 -I,3752040D+02
1,3835D+00 0,0000000D+00 0,0000000D+00 1,3862944D+02

Transfer rate per day from lung into GI-Tract Class D. (ICRP-30 LUNG MODEL)
'D' 2
6,9315D+01 3,4657359Dt01 0,0000000D+00 0,0000000D+00
3,4657D+00 0,0000000D+00 1,7328680D-01 0,0000000D+00

Transfer rate per day of ingested activity to blood (ICRP-30 GI MODEL)
'S' 0,950000 2
2,400000D+01 2,850000D+01
1 200000D+02 -2,850000D+01 ¢'

/ Transfer rate per day of ingested activity to feces (ICRP-30 GI MODEL)
'S' 0,950000 4
2,400000D+01 5,287897D-03
1,200000D+02 -1,919550D-04
1,800000D+00 -1,234737D-01
1,000000D+00 1,183778D-01

Transfer rate per day from wound to blood
1
.25 .25

Urinary excretion function ICRP-54.
2

0.3465736 0,0280
6.30134E-3 0.0045
Fecal excretion function ICRP-54,
2

0,3465736 0,0069
6.30134E-3 0,0011
Breath excretion function
0

Retention of inhaled activity within lungs (ICRP-B0 LUNG MODEL)
'D' 4
6,9315D+01 1.0000000D+00 9,5000000D-01 0.0000000D+00
3,4657D+00 0,0000000D+00 5,0000000D-02 0,0000000D+00
1,3863D+00 O.0000000D+00 0,0000000D+00 -9,9200000D+01
1.3835D+00 0,0000000D+00 0,0000000D+00 1,0020000D+02

Retention of ingested activity within GI-Tract (ICRP'.30GI MODEL)
'S' 0,950000 4

2,400000D+01 1,187720D+00
1,200000D+02 -2,375018D-01
1,800000D+00 -6.859652D-02
1,000000D+00 1.183778D-01

Retention of systemic activity (ICRP-30/54)
2
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0.3465736 0,1

6.30134E-3 0.9

Retention at wound site

1

.25 1,

H/D Dose per unit deposition (Sv/Bq) for INHALATION (ICRP-30,NUREG/CR-1962)
'D' 8

2.04E-00 2,11E-08 2,08E-08 'Gonads'

1.69E-08 1.76E-08 1.73E-08 'Breast'

1,77E-08 1.77E-08 2.03E-08 'Lungs'

1.85E-08 1.92E-08 1.88E-08 'R Marrow'

1,72E-0S 1,78E-08 1.76E-08 'B Surface'

1,74E-08 1,80E-08 1.78E-08 'Thyroid'

2.18E-08 2,26E-08 2.23E-08 'Remainder'

1.96E-08 2,02E-08 2.02E-08 'Effective'

H/I Dose _er unit intake for ingested actlvity,fl-0,Ot,(ICRP-30,NUREG/CR-1962)
'S' 0.85 8

2.06E-08 Gonads

1.72E-08 Breast

1.76E-08 Lung

1.87E-08 R.Marrow

1.74E-08 B.Surface

1.76E-08 Thyroid

2.21E-08 Remainder

1.98E-08 Effective

ALI (Bq) (from ICRP-30)

Inhalation ALI

'D' 4.0E+06

Inaeation ALI

'S' 0,95 3,0E+06

FLAG INDICATING PRESENCE (I) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE

1
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Cb-_37 .... File current as of: 05-18-g0

136.907073 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1985),1-45)
1,095E+04 Half-life in days (ICRP-38, 30,0 y * 365,25 d/y)

Xf assimilation path is unkown asslsn this othe_ pathway ('H','G')
PH'

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'WBC' 'WBC' 'WBC'

Number of clearance classes
1

Number of GI transfer functions
1

Number of specific orsans for systemic activity
0

Assisn GI-transfer function to inhalation class 'D'
'S'

Weights for each assay (BRE, urine, fecal, WBC, LUN) for clearance class
'D' 0.0 0.3 0.I 0.8 0.

Weights fo_ each assay (BI{E,urine, fecal, WBC, LUN) for insestlon
'S' 0.0 0.3 0.I 0,6 0.

Weishts for each assay (BRE, urine, fecal, W3C, LUN) for injection (wound)
0.0 0.3 0.1 0.6 O.

Assisn classes T, N, U, to D
'D' 'D' 'D'

Transfer rate per day from lung to blood class D (ICRP-30 LUNG MODEL)
'D' 3
6.9315D+01 3.4657359D+01 6.5848982D+01 0.0000000D+00
1.3863D+00 0.0000000D+' • 0.0000000D+00 -1.3752040D+02
1.3835D+00 0.0000000D+00 0.0000000D+00 1.3862944D+02

_ransfer rate per day from lun8 into GI-Tract Class D. (ICRP-30 LUNG MODEL)
'D' 2

6.9315D+01 3.4657358D+01 0.0000000D+00 0.0000000D+09
3.4657D+00 0.0000000D+00 1.7328680D-01 0.0000000D+00

Transfer rate per day of insested activity to blood (IC_P-30 GI MODEL)
'$' 0.950q00 2
2.400000D+01 2.850000D+01
1.200000D+02 -2.850000D+01

Transfer rate per day of insested activity to feces (ICRP-30 GI MODEL)
'S' 0.950000 4
2.400000D+01 5,287897D-03
1.200000D+02 -1.919550D-04
1,800000D+00 -1.234737D-01
1.000000D+O0 1.183778D-01

Transfer rate pe_ day from wound to blood
1
.25 .25

Urinary excretion function ICRP-54.
2

0.3465736 0.0280
B,30134E-3 0.0045
Fecal excretion function ICRP-54,
2

0.3465736 0.0069
6.30134E-3 0.0011
Breath excretion function
0

Retention of inhaled activity within lunss (ICRP-30 LUNG MODEL)
'D' 4

6.9315D+01 I,O000000D+O0 9.5000000D-01 O.O000000D+O0
3.4657D+00 O.O000000D+O0 5,0000000D-02 O.O000000D+O0

1.3863D+00 O.O000000D+O0 O.O000000D+O0 -9,9200000D+01
1.3835D+00 O.O000000D+O0 O.O000000D+O0 1.0020000D+02

Retention of in&ssted activity _ithin GI-Tract (ICRP-30 GI MODEL)
'S' 0.950000 4
2.400000D+01 1.187720D+00
1.200000D+02 -2.375016D-01
1.800000D+00 -6.858652D-02
1.000000D+00 1.183778D-01

Retention of systemic activity (ICRP-30/54)
2
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0,3465736 0,i

6,30134E-3 0,8

Retention at wound slte

1

,25 I,

H/D Dose per unit deposition (Sv/Bq) for INHALATION (ICRP-30,NUREG/CR-1962)
'D' 8

1 37E-08 1.42E-08 1,40E-08 'Gonads'

1 23E-08 1.27E-08 1,25E-08 'Breast'

1 26E-08 1,32E-08 1.59E-08 'Lunss'
1 30E-08 1,35E-08 1,33E-08 'R Marrow'

24E-08 1,29E-08 1,27E-08 'B Surface'

1 24E-08 1,29E-'08 1,27E-08 'Thyroid'

1 43E-08 1,48E-08 1,46E-08 'Remainder'

i 34E-08 1.39E-08 1,40E-08 'Effective'

H/I Dose per unit intake for insested aotlvity,fI-O.95,(ICRP-30,NUREG/CR-1962)
'S' 0,85 8

i 39E-08 Gonads

i 24E-08 Breast

I 27E-08 Lun8

1 32E-08 R,Marrow

I 26E-08 B.Surface

I 26E-08 Thyroid

I 45E-08 Remainder

I 35E-08 Effective

ALI (Bq) (from ICRP-30)
Inhalation ALI

'D' 6,0E+06

Insestion ALI

'S' 0,95 4,0E+06

FLAG INDICATING PRESENCE (I) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE

I
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1-125 .... Fil e current as of: 03-12-91
124.8045187 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1985),I-54)
60,14 Half-life in days (from ICRP-38)

If assimilation path is unkown assign this other pathway ('H','G')

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR INHALATION, INGESTION_ INJECTION
'WBC' 'WBC' 'WBC'

Nu_er of clearance classes
I

Number of GI transfer functions
1

Nun_ber and name of specific organs for systemic activity
1
'THY'

ASSIGN GI-TRANSFER FUNCTION TO INHALATION CLASS 'D'

Weights for each assay (BRE, urine, fecal, WBC, LUN, THY) for inhalation
'D' 0,0 0.3 0,I 0.01 0,01 0.58

Weights for each assay (BRE, urine, fecal, WBC, LUN, THY) for ingestion
'S' 0,0 0,3 0.i 0,01 0,01 0,58

Weights for each assay (BP_E,ul.ne, fecal, WBC, LUN, THY) for injection (wound)
0,0 0,3 0,I 0,01 0,01 0,58

Assign classes T, N, U, to D
'D' 'D' 'D'

Transfer rate per day from lung to blood class D (ICRP-30 LUNG MODEL)
'D' 3
6,9315D+01 3.4657359D+01 6,5848982D+01 0.0000000D+00

1,3863D+00 0,0000000D+00 0,0000000D+00 -1.3752040D+02
1,3835D+00 0,0000000D+00 0,0000000D+00 1,3862944D+02

Transfer rate per day from lung into GI-Traot Class D, (ICRP-30 LUNG MODEL)
'D' 2

6.9315D+01 3.4657359D+01 0,0000000D+00 0.0000000D+00
3.4657D+00 0,0000000D+00 1,7328680D-01 0.0000000D+00

Transfer rate per day of ingested activity to blood (ICRP-30 GI MODEL)
'S' 0.950000 2
2,400000D+01 2,850000D+01
1.200000D+02 -2,8500009+01

Transfer rate per day of ingested activity to feces (ICRP-30 GI MODEL)
'S' 0.950000 4
2.400000D+01 5.287897D-03
1.200000D+02 -1.919550D-04
1.800000D+00 -1.234737D-01
1.000000D+00 1,183778D-01

Transfer rate per day from wound to blood
1

,25 .25
Urinary excretion function ICRP-54.
3

2.772539 1,940882
0,060431 -0.001817643
0.006046 0.001746955

Fecal excretion function ICRP-54.
3

2.772539 5.548171E-6
0.060431 -2.822127E-4
0.006046 2.766891E-4
Breath excretion function
0

Retention of inhaled activity within lungs (ICRP-30 LUNG MODEL)
'D' 4

6.9315D+01 1.0000000D+00 9.5000000D-01 0.0000000D+00
3.4657D+00 0.0000000D+00 5.0000000D-02 0.0000000D+00
1.3863D+00 0,0000000D+00 0.0000000D+00 -9.9200000D+01
1.3835D+00 0.0000000D+00 0.0000000D+O0 1,0020000D+02

Retention of ingested activity within GI-Tract (ICRP-30 GI MODEL)
'S' 0.950000 4
2,400000D+01 1.187720D+00
1.200000D+02 -2.375016D-01

• 1.800000D+00 -6.859652D-02
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1.000000D+00 1,183778D-01

Retention of systemic activity (ICRP-30/54)
3

2,772539 0.70004
0,060431 -0.034749
0,006046 0,334709

Retention of systemic activity within Thyroid (ICRP-30/54)
3

2.772539 -0,300957
0,080431 0,015048
0,006046 0,285909

Retention at wound site
1

,25 i,

H/D Dose per unit deposition (Sv/Bq) for INHALATION (ICRP-30,NUREG/CR-1982)
'D' 8

2,94E-II 2,99E-II 2 87E'II 'Gonads'
1,45E-I0 1,50E-10 1 48E-I0 'Breast'

3,97E-II 5,95E-II 4 09E-10 'Luns'
6.91E-II 6,82E-II 7 23E-II 'R Marrow'
6,69E-II 6.41E-II 700E-II 'B Surface'

3,46E-07 3,51E-07 3 37E-07 'Thyroid'
5.34E-II _,88E-II 5 37E-II 'Remainder'
1,04E-08 1,06E-08 1 02E-08 'Effective'

H/I Dose per unit intake for ingested aotivlty; (ICRP-30,NUREG/CR-1962)
'S' 0,95 8

2,93E-II Gonads

1,45E-I0 Breast
4,08E-II Lung
6.82E-II R, Marrow
6,63E-II B, Surface

3,44E-07 Thyroid
5,80E-.IIRemainder
1.04E-08 Effective

ALI (Bq) (from ICRP-30)
Inhalation ALI
'D' 2,0E+06

IngesLion
'S' 0,95 1,0E+06

FLAG INDICATING PRESENCE (i) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
I
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1-129 .... File current as ofl 03-12-81

128,904886 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1885),I-54)
5,73E08 Half-life in days (ICRP-B8, 15,7 ES y * 365,25 d/y)

If assimilation path is unkown assign this other pathway ('H','G')
JH_

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'WBC' 'WBC' 'WBC'

Number of clearance classes
I

Number of GI transfer functions
i

Number and name of specific organs for systemic activity
i
'THY'

ASSIGN GI-TRANSFER FUNCTION TO INHALATION CLASS 'D'

Weights for each assay (BRE, urine, fecal, WBC, LUN, THY) for inhalation
'D' 0,0 0,3 0,i 0,01 0,01 0,58

Weights for each assay (BRE, urine, fecal, WBC, LUN, THY) for ingestion
'S' 0,0 0,3 0,I 0,01 0,01 0,58

Weights for each assay (BRE, urine, fecal, WBC, LUN, TIIY)for injection
0.0 0,3 0,1 0,01 0,01 0,58

Assign classes T, N, U, to D
'b' 'D' 'D'

Transfer rate per day from lung to blood class D (ICRP-30 LUNG MODEL)
'D' 3

6,9315D+01 3,4657359D+01 6.5848982D+01 O,O000000D+O0
1,3863D+00 O,O000000D+O0 O,O000000D+O0 -1,3752040D+02
1,3835D+00 O,O000000D+O0 O,O000000D+O0 1,3862944D+02

Transfer rate per day from lung into GI-Traot Class D, (ICRP-30 LUNG MODEL)
'D' 2

6,8315D+01 3,4657359D+01 O.5000000D+O0 O,O000000D+O0
3.4857D+00 O.O000000D+O0 1,7328680D-01 O,O000000D+O0

Transfer rate per day of inMested activity to blood (ICRP-30 GI MODEL)
'S' 0,950000 2

2,400000D+01 2,850000D+01
1,200000D+02 -2,850000D+01

Transfez rate per day of ingested activity to feces (ICRP-30 GI MODEL)
'S' 0,950000 4
2,400000D+01 5,287897D-03
1.200000D+02 -I,919550D-04
1,800000D+00 -1.234737D-01
1,000000D+00 1,183778D-01

Transfer rate per day from wound to blood
1
,25 ,25

Urinary excretion function ICRP-54,
3

2,772539 1.840882
0,060431 -0,001817643

0,006046 0,001746855
Fecal excretion function ICRP-54,
3

2,772539 5,548171E-6
0.060431 -2,822127E-4
0,006046 2,766891E-4
Breath excretion function

0

Retention of inhaled activity within lungs (ICRP-30 LUNG MODEL)
'D' 4
6,9315D+01 1.0000000D+00 9.5000000D-01 0,0000000D+00

3,4657D+00 0,00000_0D+00 5,0000000D-02 0,0000000D+00
1.3863D+00 0.0000000D+00 0,0000000D+00 -8,9200000D+01
1,3B35D+00 0,0000000D+00 O,0000000D+00 1,0020000D+02

Retention of ingested activity within GI-'Tract (ICRP-30 GI ME)DEL)
'8' 0.950000 4

2.400000D+01 1,187720D+00
1,200000D+02 -2,375016D-01

1,800000D+O0 -6,859652D-02
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1,000000D+00 1,183778D'01

R_benbion of sysbemio aobiviby (ICRP-30/54)
3

2,772538 0,70004
0,060431 -0,034748
0,006046 0.334708

Retention of sysbemio aoblviby within Thyroid (ICRP-30/54)
3

2,772539 "0,300857
0,060431 0,015048
0,006046 0,28580g

Rebenflion ab wound site
1
,25 i,

H/D Dose per unlt deposition (Sv/Bq) for INHALATION (ICRP-30,NUREG/CR-1862)
'D' 8

1,36E-I0 1,41E-I0 1,39E-I0 Gonads'
3,27E-I0 3,40E-I0 3,34E-I0 Breast j
1.67E-I0 1,86E-I0 8,gZE-IO Lungs'
2,19E-I0 2,27E-I0 2,24E-I0 R Marrow'
2 16E-lO 2,24E-I0 2,21E-I0 B 8urfaoe'
2,44E-06 2,54E-06 2,50E-06 Thyroid'
1,88E-I0 1,86E-I0 I,B4E-1O Remainder'
7,35E-08 7,62E-08 7,52E-08 Effective'
H/I Dose per unit intake for ingested activity I £i-0,g5, (ICRP-'30,NUREG/CR-Ig62)
'S' o,g5 8

1 38E-I0 Gonads
3 31E-10 Breast

1 65E-I0 Lung
2 21E-10 R,Marrow
2 17E-lO B,Surfaoe

2 48E-06 Thyroid
1 geE-10 Remainder
7 46E-08 Effective

ALI (Bq) (from ICRP-30)
Inhalation ALI
'D' 3.0E+05

Ingestion
'S' 0,95 2,0E+05

FLAG INDICATING PRESENCE (I) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
1
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1-131 ,_, ,_,FIL_ocurrent as ell 03-12-91

130,908114 M_ss (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1885), 1-54)
8,04 HaLf-life in days (from ICRP-B8, 1 year - 385,25 days)

If assimilation ps_'.his unkown assian this other pathway (IH','Gi)
the

ASSIGN WBL ASSAY TO 'WBC' OR ILUN' FOR INHALATIONt INGESTION, INJECTION
iWBC t 'WBC t 'WI)_t

N_nber of olearanos Olasses
1

Ntmlber of GI transfer functions
I

N_anber and name of spe0iflo organs for systemic activity
I
,THYt

ASSIGN GI-TRANSFER FUHCTION TO INHALATION CLASS tDt
tS,

Welshts for eaoh assay (BRE, urine, fecal, WBC, LUN, THY) for inhalation
tD' 0,0 0,3 0,1 0,01 0,01 0,58

Weiahts for each assay (BRE, urine, feoml, WBC, LUN, TNY) for inaestion
tsr 0,0 0,3 0,i _.01 0,01 0,58

Weiahts for each assay (BRE, urine, fecal, WBC, LUN, THY) for injection (wound)
0,0 0,3 0,i 0 _I 0,01 0,58

Assian classes T, N, U, t,O D
tD' 'D' 'D'

Transfer rate per day fro,mluna to blood class D (ICRP-30 LUNG MODE[,)
'Dt 3

6,9315D+01 3.465735SD+OiL 0,5848982D+01 O,O000000D+O0
1,3863D+00 O,O000000D+OC_ O,O000000D+O0 "1,3752040D+02
1,3835D+00 O,O000000D+O£_ O,O000000D+O0 1,3862944D+02

Transfer rate per day from luna into GI-Traot Class D, (ICRP-30 LUNG,MODEL)
'Dt 2

8.9315D+01 3,4657359D+01 O,O000000D+O0 O,O000000D+O0
3,4B57D+00 O.O000000D+O0 1,7328680D'01 O,O000000D+O0

Transfer rate per day of In_esDed activity to blood (ICRP-30 GI MODEL)
tS' 0,950000 2
2,400000D+01 2 850000D+01
1,200000D+02 -2 850000D+01

Transfer rate per day of Inaested aoDiviDy to feces (ICRP-30 GI MODEl,)
tS' 0,950000 4

2,400000D+01 5 287887D-03
1,200000D+02 -I 919550D-04
1,800000D+00 -I 234737D-01
I,O00000D+O0 I 183778D-01

Transfer rate per day from wound to blood
1

,25 ,25

Urinary excretion function ICRP-54,
3

2,772538 1,840882
0,060431 -0,001817843
O,OOB04S 0,001746955

Fecal excretion funotlon ICRP-54.
3

2,772539 5.548171E-6
0,060431 -2,822127E-4

0,006046 2,768891E-4
Breath excretion function

0

Retention of inhaled aotlVlby within lunaB (ICRP-30 LUNG MODEL)
'D' 4

6,9315D+01 I.O000000D+O0 9,5000000D-01 O,O000000D+O0
3,4657D+00 O.O000000D+O0 5.0000000D-02 O,O000000D+O0
1,3863D+00 O.O000000D+O0 O.O000000D+O0 -9,9200000D+01

1,3835D+00 O,O000000D+O0 O,O000000D+O0 1,0020000D+02
Retention of in_eated activity within GI-Traot (ICRP-30 GI MODEL)
'S' 0,950000 4
2,400000D+01 1,187720D+00
1,200000D4'02 -2,375016D-01

1,800000D+00 -6,859652D-02
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1,000000O+00 1,183770D-01

Retention of systemlo aotivlty (ICRP-30/54)
3

2,772539 0,70004
0,060431 -0,034749

0,006048 0,334709

Retention of systemlo aotlvity within Thyroid (ICRP-.30/54)
3

2,772539 -0,300957
0,060431 0,015048
0,006046 0,285909

Retention at wound site
i

,25 i,

H/D Dose pe_ unit deposition (Sv/Bq) for IN}L_LATION (_CRP-30,NUREG/CR-1962)
'D' 8

4,05E-II %,lIE-II 3 95E'II 'Gonads'

1,21E'I0 1,18E-10 I 32E'I0 'Breast'
l,ogE-10 1,64E-10 2 44E-09 'Lunas'
9,39E-II 8,38E-11 1 08E-I0 'R Harrow'
8,79E-11 8,5gE-11 9 63E-11 'B Surface'

4,77E-07 4,75E-07 4 44E-'07 'Thyroid'
1,30E-I0 1,03E-I0 I 33E-I0 'Remainder'

1,44E-98 1,43E-08 1 37E-08 'Effective'

H/I Dose per unit intake for in&esbed aotivity,fI=0,95,(ICRP-30,NUREG/CR-1962)
'S' 0,95 8

4,07E-II Gonads

1,21E-lO Breast
1,02E-10 Lun& ',
8,44E-II R,Harrow
8,72E-II B,Surfaoe
4,76E-07 Thyroid
1,57E-10 Remainder

1,44E-08 Effectlve

ALI (Bq) (from ICRP-30)
Inhalation ALI
'D' 2,0E+06

InBestion
'S' 0,95 1,0E+06

FLAG INDICATING PRESENCE (I) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
0
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1-135 _,_,., ,File ou_rent as ofl 03-12-91
134,910023 Mane (from WAPSTRA & AUDI, NUCLEAR PHYSICS A432 (1085),I-54)
0,2754 Half-Life in daya (5,61 h per ICRP'38)
If assimilation path la unkown aaalsn this other pathway ('H'I'G')
,Hl

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR INHALATION, INOESTIONI INJECTION
'WBC' 'WBC' 'W3C'

Number of olearanoe classes
i

Number of GI transfer functions
i

Number and name of speoifio or&ana for systemio aotivity
i
'THY'

ASSIGN GI'TRANSFER FUNCTION TO INHALATION CLASS 'D'
tSe

Weishts for aa0h assay (BRE, urine, renal, WBCI LUN, THY) for inhalation
'D' 0,0 0.3 0,1 0,01 0.01 O,SB

Weisht. for each assay (BI%E,urine, recall WBC, LUN, THY) for inseation
'S' 0,0 0,3 0,I 0,01 0,01 0,58

Weishts for each assay (BI_, urine, fecal, WBC, LUN, THY) for injection (wound)
0,0 0,3 0,i 0,01 0,01 0,58

Assign Glasses T, N, U, to D
'D' 'DI 'D'

Trrnsfer rate per day from luna to blood class D (ICRP-30 LUNG MODEL)
'D' 3
8,8315D+01 3,4657358D+01 8,5848982D+01 0,0000000D+00
1,3863D+00 0,0000000D+00 0,0000000D+00 -1,3752040D+02
1,3835D+00 0,0000000D+00 0,0000000D+00 1,3082844D+02

Transfer rate per day from lun5 into GI-Tracb Class D, (ICRP-30 LUNG MODEL)
'D' 2

8,8315D+01 3,4657359D+01 O,O000000D+O0 O,O000000D+O0
3,4857D+00 O,O000000D+O0 1,7328680D-01 O,O000000D+O0

Transfer rate per day of insested activity to blood (ICRP-30 GI MODEL)
'S' 0,950000 2
2,400000D+01 2,850000D+01
1,200000D+02 -2,050000D+01

Transfer rate per day of insested activity to feces (ICRP-30 GI MODEL)
'S' 0,850000 4
2.400000D+01 5,287887D'03
1,200000D+OZ "I,919550D-04
1,800000D+00 -1,234737D-01
1,000000D+00 1,103778D-01

Transfer rate per day from wound to blood
1

,25 ,25

Urinary excretion function ICRP-54,
3

2,772539 1,840882
0,060431 -0,001817843
0,006046 0,001746855

Fecal excretion function ICRP-54,
3
2,772538 5.548171E-8
0.080431 -2,822127E-4
0.006048 2,766881E-4

Breath excretion function
0

Retention of inhaled activity within: lunss (ICRP-30 LUNG MODEL)
'D' 4

6,8315D+01 I,O000000D+O0 8,5000000D-01 O.O000000D+O0
3,4657D+00 O,O000000D+O0 5,0000000D'02 O,O000000D+O0
1,3883D+00 O,O000000D+O0 O,O000000D+O0 "8,9200000D+01
1,3835D+00 O.0000000D+O0 O.O000000D+O0 1,0020000D+02

Retention of insested activity within GI-Tract (ICRP-30 GI MODEL)
'S' 0,850000 4
2.400000D+01 1,187720D+00
1.200000D+02 -2,375018D-01
1.800000D+O0 -6,858852D-02
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1,O00000D+O0 1,183778D-Ol
Retention o£ systemio aotivlby (ICRP-30/54)

3
2,772539 0,70004
0,080431 -0,034749
0,008048 0,334709

Rebentlon of sysbemio aobivlty within Thyroid (ICRP'30/54)
3

2,772539 -0,300957
0,060431 0,015040
0,006048 0,285809

Re_en_ion ab wound sibe
i

,25 I,

H/D Dose per unit deposition (Sv/Bq) fox INHALATION (ICRP-30,NUREG/CR-Ig82)
'DI 8

3 51E'II 3,40E-II 1 50E'II 'Gonads'
3 74E-II 3,80E'II 3 65E'II 'Breast'

2 94E-11 l,fiSE-101 fifE-Og 'Luna'
3 58E'II 3,64E-II 3 49E-11 'R Marrow'
3 35E-II 3,52E-II 2 89E'II 'B Surfaos'

1 80E-08 I,gOE-08 80gE-08 'Thyroid'
9 47E-II 4,54E-II 8 00E'II 'Remainder'
5 93E-I0 _,24E'I0 4 ifiE'lO 'Effeotive'

H/I Dose per unib intake for inBeabed aotiviby; (ICRP-G0,NUREG/CR'Igfi2)
'S' 0,05 8

3 filE-ii Gonads
3 85E-II Breast

3 75E-II Luna
3 65E-II R, Marrow
3 38E-II D, Surfaoe

1 79E-08 Thyroid
1 54E-I0 Remainder
6 0BE-10 Effeotive

ALI (Bq) (from ICRP-30)
Inhalation ALI
'D' 6,0E+07

Infeation
'S' 0,95 3,0E+07

FLAG INDICATING PRESENCE (i) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
0
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Eu-152 _,_,_,_,File ourrent as of{ 01-22-01
151,8217424 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1885),i-54)
48B8,783 Half-life in days (£_om ICRP-38, 13,33 y * 385,25 days)
IF ASSIMILATION PATH IS UNKNOWN ASSIGN THIS OTHER PATHWAY ('ll','G')
'H'

ASSIGN _JL ASSAY TO 'W_C' OR 'LUN' FOR INIL_,ATION, INGESTION, INJECTION
'LUN' 'WBC' 'WBC'

NUMBER OF CLEARANCE CLASSES
I

N_mER OF GI TRANSFER FUNCTIONS
i

Number o£ speolfio orsans for systemio aotiviby
0
ASSIGN GI TRANSFER FUNCTION TO INHALATION CLASS W

WEIGHTS FOR RESULTS FOR EACH CLEARANCE CLASS (BRE, URINE,FECAL,WBC,LUN)
'W' 0,0 0,33 0,33 0,33 0,01
WEIGHTS FOR RESULTS FOR INGESTION CLASS (BRE,URINE,FECAL,WBC,LUN)
'S' 0,0 0,33 0,33 0,33 0,01

WEIGHTS FOR RESULTS FOR INJECTION (BRE,URINE,FECAL,WBC,LUN)
0,0 0,33 0,33 0,33 0,01

ASSIGN CLASSES T,N,U TO D,W,OR Y
'W' 'W' 'W'

Transfer rate per day from lung to blood, (ICRP-30 LUNG MODEL)
'W' 3
6,9315D+01 8,0314718D+00 3,4657350D+01 O,O000000D+O0
1,3883D'02 O,O000000D+O0 O,O000000D+O0 -3,4448415D'01
1,3835D-02 O,O000000D+O0 O,O000000D+O0 3,4657358D'01

Transfer rate per day from fun8 into Ol-Traot, (ICRP-30 LUNG MODEL)
'W' 4
3,4657D+00 O,O000000D+OG 1,7328680D+00 -3,5214104D-01
1,7328D+00 1,5595812D+00 O,O000000D+O0 O,O000000D+O0
6,8315D-01 O,O000000D+O0 O,O000000D+O0 3,4657358D-01

1,3863D-02 O,O000000D+O0 O,O000000D+O0 5,5674472D-03
Transfer rate per clay of ingeuted aotivity to blood, (ICRP-30 OI FDDEL)
'S' 0,001000 2
2,400000D+01 -0,010681D'03
B,OO6006D+O0 8,010681D'03

Transfer rate per day of ingested aotivity to rages
'S' 0,001000 4
2,400000D+01 "2,821153D-02

6,006006D+00 5,841418D'01
1,800000D+00 "3,469841D+00
I,O00000D+O0 2,814011D+00

Transfer rate per day from wound to blood
1

,25 ,25
Urinary exeretionl Eu(t) = -0,5 d/eliR(t), where R(t) - ICRP-30,
3

2,772588 0,1840812
6,831472E-02 2,078442E'03
1,880421E-04 7,821882E-05

Feoal exoretionl El(t) = Eu(t)
3
2,772589 0,1840812
6,831472E-02 2,078442E-03
1,880421E-04 7,821682E-05

Breath exoretion funetion
0

Retention of inhaled activity within lunga, (ICRP-30 LUNG MODEL)
'W' 6

6 8315D+01 1,0000000D-01 5,0000000D-01 0,0000000D+00
3 4657D+00 0,0000000D+00 5,0000000D'01 -I,0160643D'01

1 7328D+00 9,O000000D-OI O,O000000D+O0 O,O000000D+O0
6 9315D-01 O,O000000D+O0 O,O000000D+O0 5,0000000D'OI
1 3863D-02 O,O000000D+O0 O,O000000D+O0 "2,4448384D+01
i 3835D'02 0,0000000D+00 0,0000000D+00 2,5050000D+01

Ret,ention of ingested activity within Ol-Traot, (ICRP-30 Ol MODEL)
'S' 0,001000 4
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!

2,400000D+01 "1,508258D-03
6,OOSOOSD+O0 1,152434D-01
1,800000D+00 "1,g27745D+O0
i,000000D+O0 2,814011D+00

Retention o£ systemic activity (ICRP-30)
3

2,772589 0,14
8,931472E-02 0,08
1,980421E-04 0,80

Retention at wound site
I

,25 I,

H/D DOSE per unit deposition (SV/BQ) FOR IN[L%LATION (EPA-520/I-SO-020)
'W' 8

i 14E-08 5 24E-08 2,20E-08 Gonads'
1 39E-08 6 96E-08 3,06E-08 Breast'
2 lIE-08 I 08E-07 1,70E-07 Lun8'
6 59E-08 3 28E-07 1,33E-07 R Marrow'
2 00E-07 9 80E-07 4,03E-07 B Surface'

8 32E-09 3 09E-08 1,55E-08 Thyroid'
8 33E-08 4 08E-07 1,88E-07 Remainder'

4 86E-08 2 29E-07 1,1OR-07 Effective'
H/I DOSE/INTAKE (SV/SO) FOR INGESTION, FI=IE'3, (EPA'520/I-88-020)
'S' 0,001 8
1 33E-08 Gonads
2 85E-I0 Breast

2 4OR-lO Lun8
9 IGR-10 R, Marrow
2 09E-08 B, Surface
8 66E-Ii Thyroid
3 82E-08 Remainder
1 75E-08 Effeotive

ALI(Bq) (from ICRP 30)
Inhalation
'W' 9,0E+5
Inseabion
'S' 0,001 3,0E+07

FLAG INDICATING PRESENCE (I) OR ABSENCE (0) OF DOSE'RATE FILE FOR NUCLIDE
0
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Eu-154 _.._..File ourrent as ofl 01"22-81
153.822875 Mass (from WAPSTRA & AUDI. NUCLEAR PHYSICS. A432 (1885).1-54)
3214.2 Half-llfe in days (from ICRP-30. 8.8 y _ 865.25 days)
IF ASSIMILATION PATH IS UNYd_O_ ASSIGN THIS OTHER PATHWAY ('H'.'G')
JHJ

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR INIL%LATION. INGESTION. INJECTION
'LUN ' 'WBC' 'WBC '

NUMBER OF CLEAR.CE CLA_qSES
1

NUMBER OF GI TRANSFER FUNCTIONS
1

Ntunber of specific organs for systemic activity
0

ASSIGN GI TRANSFER FUNCTION TO INHALATION CLASS (W & Y)
eSe

WEIGHTS FOR RESULTS FOR EACH CLEAR'CE CLASS (BRE. URINE.FECAL.WBC.LUN)
'W' 0,0 0,33 0,33 0,33 0,01
WEIGHTS FOR RESULTS FOR INGESTION CLASS (BRE.URINE.FECAL.WBC.LUN)
'S' 0,0 0,33 0,33 0,33 0,01

WEIGHTS FOR RESULTS FOR INJECTION (BRE.URINE.FECAL.WBC.LUN)
0,0 0,33 0,33 0,33 0,01

ASSIGN CLASSES T.N.U TO D.W.OR Y
'W' 'W' 'W'

Transfer rate pnr day from lung to blood. (ICRP-30 LUNG MODEL)
'W' 3

6,9315D+01 6,8314718D+00 3,4657359D+01 0,0000000D+00
1,3863D-02 0,0000000D+00 O,O000000D+O0 "3,4448415D-01 i
1,3835D'02 O,O000000D+O0 O,O000000D+O0 3,4657359D-01

Transfer rate per day from lung into GI-Tract. (ICRP-30 LUNG MODEL)
'W' 4

3.4657D+00 0.0000000D+00 1.7328680D+00 -3.5214104D-01
1,7328D+00 1,5585812D+00 0,0000000D+00 0,0000000D+00
6,8315D-01 0,0000000D+00 0,0000000D+00 3,465735gD-01
1,3863D-02 0,0000000D+00 0,0000000D+00 5,5674472D-03

Transfer rate per day of ingested activity Lo blood. (ICRP-30 GI MODEL)
'S' 0,001000 Z
2.400000D+01 -8.010681D-03

6.006006D+00 8.010681D-03
Transfer rate per day of ingested activity to feces
'S' 0.001000 4

2.400000D+01 -2.821153D-02
6.006006D+00 6.841419D-01
1.800000D+00 -3.469841D+00
1.000000D+00 2.814011D+00

Transfer rate per day from wound to blood
1

,25 ,25
Urinary _xoretionl Eu(t) = -0,5 d/dr R(t), where R(t) = ICRP-30,

3

2,77258g 0,1940812
6,831472E-02 2,079442E-03
1,980_,21E-04 7,821682E-05

Fecal exoretiont El(t) " Eu(t)
3

2.772589 0.1940812
6.831472E-02 2.078442E-03
1,880421E-04 7,921682E-05

Breath excretion _unction
0

Ret.._ntionof inhaled activity within lungs. (ICRP-30 LUNG MODEL)
'W' S

6 9315D+01 1.0000000D-01 5.0000000D'01 0.O000000D+00
3 4657D+00 0.0000000D+00 5.0000000D-01 "I.0160643D-01

Z 7328D+00 9.0000000D-01 0.0000000D+00 0.0000000D+00
S 9315D-01 0.0000000_+00 0.0000000D+00 5.0000000D-01
I 3863D-02 0.0000000D+00 0.0000000D+00 -2.4448394D+01
1 3835D-02 0.0000000D+00 0.0000000D+00 2.5050000D+01

Retention of ingested activity within GI-Tract. (ICRP-30 GI MODEL)
'S' 0,001000 4
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2,400000D+01 -1.500258D-03
6,006006D+00 1.152434D-01
1,800000D+O0 -1,827745D+00
I,O00000D+O0 2.814011D+00

Retention of systemic activity (ICRP-30)
3
2.772588 0.14
8,831472E-02 0,06
1,880421E-04 0,80

Retention at wound site
1
.25 i.

H/D DOSE per unit deposition (SV/BQ) FOR INHALATION (EPA-520/1-88-020)
'W' 8

I 05E-08 4,68E-08 i 82E-08 Gonads
I 24E-08 6.01E-08 2 79E-08 Breast

1 85E-08 9.90E-08 2 63E-07 Lun8
8 83E-08 4.37E-07 1 78E-07 R, Marrow
4 36E-07 2.16E-06 8 79E-07 B, Surface

5 24E-08 2,88E-08 I 37E-08 Thyroid
9 43E-08 4.62E-07 1 81E-07 Remainder
5 88E-08 2.88E-07 1 48E-07 Effective
H/I DOSE/INTAKE (SV/BQ FOR INGESTION, FI=IE-3, (EPA-SZ0/1-88-020)
:_ 0.001 8
1,37E-08 Gonads
2,78E-I0 Breast
2.16E-10 Lun8
1,15E-08 R. Marrow
4,46E-08 B. Surface

5.71E-II Thyroid
8.32E-09 Remainder
2.58E-09 Effective

ALI(Bq) (from ICRP 30)
Inhal&tion
'W' 7.0E+5

Insestion
'S' 0.001 2,0E+07
FLAG INDICATING PRESENCE (I) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE

0
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Eu-155 .... File current as of: 01-22-81

154,8222888 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1885),I-54) q

1811.64 Half-llfe in days (from ICRP-38, 4,86 y * 385.25 days)
IF ASSIMILATION PATH IS UNKNOW_ ASSIGN THIS OTHER PATHWAY ('H','G')
lH ,

ASSIGN W3L ASSAY TO 'WBC' OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'LUN' 'WBC' 'WBC'

NUMBER OF CLEARANCE CLASSES
1

NUMBER OF GI TPd_NSFERFUNCTIONS
1

Nuntberof specific organs for systemic activity
0

ASSIGN GI TRANSFER FUNCTION TO INHALATION CLASS W

WEIGHTS FOR RESULTS FOR EACH CLEARANCE CLASS (BRE, URINE,FECAL,W_C,LUN)
'W' 0.0 0.33 0,33 0.33 0.01

WEIGHTS FOR RESULTS FOR INGESTION CLASS (BRE,URINE,FECAL,WBC, LUN)
'S' 0.0 0,33 0.33 0.33 0.01

WEIGHTS FOR RESULTS FOR INJECTION (BRE,URINE,FECAL,WBC,LUN)
0.0 0,33 0.33 0.33 0.01

ASSIGN CLASSES T,N,U TO D,W00R Y
'W' 'W' 'W'

Transfer rate per day from lung to blood, (ICRP-30 LUNG MODEL)
'W' 3

6,g315D+01 B,S314718D+00 3,4657359D+01 0,0000000D+00
1,3863D-02 0,0000000D+00 0,0000000D+00 -3,4449415D-01
1,3835D-02 0.0000000D+00 0,0000000D+00 3,4657358D-01

Transfer rate per day from lung into GI-Tract, (ICRP-30 LUNG MODEL)
'W' 4
3,4657D+00 0.0000000D+00 1,7328880D+00 -3,5214104D-01
1,732gD+00 1.5595812D+00 0,0000000D+00 0,0000000D+00
6,g315D-01 0.0000000D+00 0.0000000D+00 3,4657359D-01
1.3863D-02 O,0000000D+00 0,0000000D+00 5,5674472D-03

Transfer rate per day of ingested activity to blood. (ICRP-30 GI MODEL)
'S' 0.001000 2
2.400000D+01 -8.010881D-03
6.006006D+00 8.010681D-03

Transfer rate per day of ingested activity to feces
'S' 0.001000 4
2,400000D+01 -2.821153D-02
6,OO600BD+O0 6.841419D-01
1,800000D+00 -3.4B9941D+O0
1,000000D+O0 2.814011D+00

Transfer rate per day from wound to blood
1
,25 .25

Urinary excretion: Eu(t) - -0.5 d/dr R(t), where R(t) - ICRP-30.
3

2.772589 0.1940812
6.831472E-02 2.078442E-03
1.880421E-04 7.821682E-05

Fecal excretion: Ef(t) - Eu(t)
3

2.772589 0,1840812
6,831472E-02 2,078442E-03
1.880421E-04 7.921682E-05

Breath excretion function
0

Retention of inhaled activity within lungs. (ICRP-30 LUNG MODEL)
'W' S

6 8315D+01 1,0000000D-01 5,0000000D-01 0 O000000D+O0
3 4657D+00 O.O000000D+O0 5.0000000D-01 -1 0160843D-01

1 7328D+00 9.0000000D-01 O,O000000D+O0 0 O000000D+O0
6 9315D-01 O,O000000D+O0 O,O000000D+O0 5 O000000D-01
1 3863D-02 O.O000000D+O0 O,O000000D+O0 -2 4448384D+01
1 3835D-02 O,O000000D+O0 O,O000000D+O0 2 5050000D+01

Retention of ingested activity within GI-Tract. (ICRP-30 GI MODEL)
'S' 0,001000 4
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2,400000D+01 -1,508258D-03
6.006006D+00 1,152434D-01
1.800000D+00 -1,927745D+00
1,000000D+O0 2,814011D+00

Retention of systemio activity (ICRP-30)
3

2.772589 0.14
6.931472E-02 0.06
1,980421E-04 0,80

Retention at wound site
I

.25 I.

H/D DOSE per unit deposition (SV/BQ) FOR INHAlaTION (EPA-520/1-88-020)
'W' 8

3,44E-I0 1 33E-09 5 84E-I0 'Gonads '
4.71E-I0 2 30E-09 1 15E-09 'Breast '
7,93E-ld 4 46E-09 4 52E-08 'Lun8
1,19E-08 5 g0E-08 2 40E-08 'R. Marrow '
1.27E-07 6 46E-07 2 49E-07 'B. Surface'

1,76E-I0 8 70E-10 4 70E-10 'Thyroid '
9.54E-09 4 57E-08 1 82E-08 'Remainder '

8.35E-09 4 14E-08 2 16E-08 'Effective '
H/I DOSE/INTAKE (SV/BQ FOR INGESTION, Ft=lE-3,, (EPA-520/I-88-020)
'S' 0.001 8
9,83E-II Gonads
1.44E-II Breast

9.64E-12 Lun8 I
1.56E-I0 R, Marrow
1.29E-09 B, Surface

1.78E-12 Thyroid
1.09E-09 Remainder
4.13E-I0 Effective

ALI(Bq) (from ICRP 30)
Inhalation
'W' 3,0E+6

Ingestion
'S' 0,001 1.0E+08

FLAG INDICATING PRESENCE (i) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
0
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Ti-201 _,_,_,_,File current as of: 01-03-81

200.970784 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1985),I-45)
3,044 Half-life in days (ICRP-38)

If assimilation path is unkown assien this other pathway ('H','G')
JH_

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'WBC' 'WBC' 'WBC'

Number of clearance classes
1

Number of GI transfer functions
i

Number of specific oreans for systemic activity
0

Assien GI-transfer function to inhalation class 'D'
iS'

Weiehts for each assay (BRE, urine, fecal, WBC, LUN) for clearance class
'D' 0.0 0.6 0,1 0,3 O,

Weiehts for each assay (BRE, urine, fecal, WBC, LUN) for ineestion
'S' 0.0 0.6 0,i 0,3 0,

Weiehts for each assay (BRE, urine, fecal, WBC, LUN) for injection (wound)
0.0 0.6 0,1 0,3 0,

Assign classes T, N, U, to D
'D' 'D' 'D'

Transfer rate per day from lung to blood class D (ICRP-30 LUNG MODEL)
'D' 3

6,9315D+01 3,4657359D+01 6,5848982D+01 0,0000000D+00
1,3863D+00 0,0000000D+00 0,0000000D+00 -1,3752040D+02
1,3835D+00 0.0000000D+00 0,0000000D+00 1,3862944D+02

Transfer 'rate per day from fun8 into GI-Traot Class D. (ICRP-30 LUNG MODEL)
'D' 2

6,9315D+01 3.4657359D+01 0,0000000D+00 0,0000000D+00
3,4657D+00 0,0000000D+00 1,7328680D-01 0,0000000D+00

Transfer rate per day of ingested activity to blood (ICRP-30 GI MODEL)
'S' 0.950000 2
2.400000D+01 2,850000D+01

1,200000D+02 -2,850000D+01

Transfer rate per day of ingested activity to feces (ICRP-30 GI MODEL)
'S' 0,950000 4
2,400000D+01 5,287897D-03
1.200000D+02 -1,919550D-04
1,800000D+00 -1,234737D-01
1,000000D+00 1,183778D-01

Transfer rate per day from wound to blood
1
,25 .25

Urinary excretion function 0,2 * -dR(t)/dt
2

9.90210E-02 1,24766E-02
2.47553E-02 1.83189E-03

Fecal excretion function 0.8 * -dR(t)/dt
2

9.90210E-02 4,99066E-02
2.47553E-02 7,32756E-03

Breath excretion function
0

Retention of inhaled activity within lungs (ICRP-30 LUNG MODEL)
'D' 4

6,9315D+01 1.0000000D+00 9,5000000D-01 0,0000000D+00
3,4657D+00 0.0000000D+00 5,0000000D-02 0.0000000D+00
1,3863D+00 0.0000000D+00 0.0000000D+00 -9,9200000D+01
1.3835D+00 0.0000000D+00 0,0000000D+00 1,0020000D+02

Retention of ingested activity within GI-Tract (ICRP-30 GI MODEL)
'S' 0.950000 4
2.400000D+01 1.187720D+00
1.200000D+02 -2.375016D-01

1.800000D+00 -6,859652D-02
1.000000D+00 1,183778D-01

Retention of systemic activity (ICRP-53, p 371)
2
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9,90210E-02 5,30000E-01
2,47553E-02 3,70000E-01

R_tention at wound mite
i
,25 I,

H/D Dose per unit deposition (Sv/Bq) for IN}_LATION (ICRP-30)
'D' 8
6,10E-II 6,41E-II 5,27E-11 'Gonads '
5,42E-II 5,39E'11 5,05E'-11 'Breast '

5,63E'11 8 45E'11 5,81E-I0 'Lung t
8.77E-11 8 73E-11 8,18E-11 'R, Marrow '
7,78E-11 7 75E-II 7,25E-11 'B, Surface'

5,23E-II 5 10E-II 4,65E-11 'Thyroid '
1,12E-10 I 10E-10 8.87E-11 'Remainder '
7,82E-II 8 15E-11 1.33E-I0 'Effective '

H/I Dose per unit intake for ineested activity, fi-0,95 (ICRP-30)
'S' 0,95 8
6 19E-11 Gonads
5 41E-11 Breast

5 78E-11 Lun_
8 71E-II R, Marrow

7 76E-11 B, Surface
5 19E-11 Thyroid
1 21E-10 Remainder

' 8 lIE-II Effective
ALI (Bq) (from ICRP-30)
Inhalation ALI
'D' 8,0E+08

Insestion ALI
'S' 0,85 6,0E+08

FLAG INDICATING PRESENCE (I) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
0
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Ra-226 .... File current as ofz 05-18-90

226,025403 Mann (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1985), 1-54)
5.8E5 Half-llfe illdays (ICRP-38, 1600 y x 385,25 d/y)

If annimilatlon path in unkown asnlsn this other pathway ('H','G')
,Hl

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'WBC' 'WBC' 'WBC'

Number of clearance classes
I

Number of GI transfer functions
1

Number and name of specific organs for systemic aotivlty
0

Asnisn GI-transfer function to inhalation ulanses (W)
_SJ

Weishtn for each asnay (BRE, urine, fecal, WBC, LUN) for clearance class
'W' 0,3 0,4 0,1 0,19 0,01

Weightn for each assay (BRE, urine, fecal, WBC, LUN) for ingestion
'S' 0,3 0,4 0,1 0,19 0,01

Wei&hts for each assay (BRE, urine, fecal, I_C, LUN) for injection (wound)
0,3 0,4 0,i 0,18 0,01

Assisn classes T, N, U, to W
'W' 'W' 'W'

Transfer rate per day from ,un8 to blood (ICRP-30 LUNG MODEL)
'W' 3

8.9315D+01 B.gBI4718D+00 3.4657359D+01 0.0000000D+00
1,3863D-02 0,0000000D+00 0.0000000D+O0 -3,4449415D-01
1.3835D-02 0,O000000D+00 0.0000000D+00 3,4657359D-01

Transfer rate per day from lung into GI-Traot (ICRP-30 LUNG F_DDEL)
'W' 4

3.4657D+00 0,O000000D+00 1.7328680D+00 -3,5214104D-01
1,7329D+00 1,5595812D+00 0,0000000D+00 0,0000000b+00
6,9315D-01 0,0000000D+00 O.0000000D+00 3,4657359D-01

1,3883D-02 0,0000000D+00 0.0000000D+00 5,SB74472D-03
Transfer rate per day of insested activity to blood (GI Model ICRP-30)
'S' 0,200000 2
2.400000D+01 -2,181818D+00
7,500000D+00 2,181818D+00

Transfer rate per day of insested activity to feces (GI Model ICRP-30)
'S' 0.200000 4
2,400000D+01 -3,076594D-02
7.500000D+00 4,239971D-01
1,800000D+00 -2,560455D+00
1.000000D+00 2,167224D+00

Transfer rate per day from wound to blood
1
,25 ,25

Urinary excretion function (ICRP-54, p, 183),
5
1.732888 4.7E-02
1.386294E-01 2.0E-03

1,155245E-02 fi.fiE-05
9.902103E-04 2.0E-0fi
1,38fi294E-04 1.4E-07

Fecal excretion function ICRP-54, p, 183),
5

1.732868 8.9E-01
1.385294E-01 3.9E-02
1.155245E-02 1,3E-03
9,902103E-04 3,8E-05
1.386294E-04 2,7E-06

Breath elimination function; based on systemic excretion w 30% retention
i0
1.732858 8,852E-02
1,386294E-01 3.680E-02
1.155245E-02 1,396E-02
9.902103E-04 5.076E-03
1,386294E-04 2,538E-03
1,914154 -6.852E-02
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3,188154E-01 -3,880E-02
1,828385E-01 -I,386E-02
1,822763E-01 -5,076E-03
1,814247E-01 -2,538E-03

Retention of inhaled activity within lungs (ICRP-30 LUNG MODEL)
'W' 6

6,9315D+01 1,0000000D-01 5,0000000D'01 0,0000000D+00
3,4657D+00 0,0000000D+00 5,0000000D-01 -I.0180643D-01
1,7328D+00 8.0000000D-01 0,0000000D+00 0,0000000D+00
6.8315D-01 0,0000000D+00 0,0000000D+00 5,0000000D'01
1,3863D-02 0,0000000D+00 0,0000000D+00 -2,44_8394D+01
1,3835D-02 0,0000000D+00 0,0000000D+00 2,5050000D+01

Retention of ingested activity within GI-Traot (ICRP-30 GI Model)
'S' 0,200000 4
2,400000D+01 -8,218101D'02

7,500000D+00 3,474420D'01
1,800000D+00 -1,422475D+00

1,000000D+00 2,167224D+n0
Retention of systemic aotivit_ (ICRP-54, p, 183)

5
1,732888 0,54
1,386294E-01 0,29
1,155245E-02 0,11

9,80ZI03E-04 0,04
1,388284E-04 0,02

Retention at wound site
I
,25 i,

H/D Dose per unit deposition (Sv/Bq) for INHALATION (ICRP-30,NUREG/CR-1962)
'W' 8
1,28E-07 2,80E-07 1 63E-07 'Gonads'
1 29E-07 2,80E-07 1 63E-07 'Breast'

0 00E+00 0,00E+00 6 44E-05 'Lung'
8 41E-07 1,83E-06 1 06E-06 'R Marrow'
8 61E-06 2.08E-05 1 21E-05 'B Surface'

1 28E-07 2,80E-07 1 63E-07 'Thyroid'
1 38E-07 2.81E-07 1 74E-07 'Remainder'
4 87E-07 1,05E-06 8 34E-06 'Effective'

H/I Dose per unit intake for in&ested activity (ICRP-30,NUREG/CR-I962)
'S' 0,2 8
9 16E-08 Gonads
9 17E-08 Breast

8 16E-08 Lun8
5 88E-07 R, Marrow
6 83E-06 B, Surface
9 15E-08 Thyroid
1 03E-07 Remainder
3 58E-07 Effective

ALI (Bq) (from ICRP-30)
Inhalation ALI
'W' 2.0E+04

Ingestion ALI
'S' 0,2 7,0E+04

FLAG INDICATING PRESENCE (i) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
0
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Ra-2Z8 _,_,..,_,File current as of_ 05-10-_0
228,031064 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1985), 1-54)

2,1E+03 Half-llfe In days (ICRP-38, 5,8 y x 385,25 d/y)

If assimilation path la ul_own assiSn this other pathway ('H',,G')

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR INflALATION, INGESTION, INJECTION

'WBC ' 'WBC ' 'WBC '

Number of clearance classes
i

Number of GI transfer functions

i

Ntunber and name of specific Greens for systemic activity
0

Assisn GI-transfer function to inhalation classes (W)

Weishts for each assay (BRE, urine, fecal, WBC, LUN) for clearan0e Glass

'W' 0,3 0,4 0,1 0,19 0,01

Weights for each assay (BRE, urine, fecal, WBC, LUN) for inseatlon

'S' 0,3 0,4 0,1 0,19 0,01

Weights for each assay (BRE, urine, fecal, WBC, LUN) for injection (wound)

0,3 0,4 0,I 0,18 0,01

Aeslgn classes T, N, U, to W

'W' 'W' 'W'

Transfer rate per day from lung to blood (ICRP-30 LUNG MODEL)
'W' 3

8,9315D+01 8,9314718D+00 3,4657359D+01 O,O000000D+O0

1,3863D-02 O,O000000D+O0 O,O000000D+O0 "3,4449415D-01

1,3835D-02 O,O000000D+O0 O,O000000D+O0 3,4857359D'01

Transfer rate per day from luna into GI-Traot (ICRP-30 LUNG MODEL)

3,4657D+00 0,0000000D+00 1,7328680D+00 "3,5214104D-01

1,7329D+00 1,5595812D+00 0,0000000D+00 0,0000000D+00

8,9315D-01 0,0000000D+00 0,0000000D+00 3,4657359D-01

1,3883D-02 O,O000000D+O0 O,O000000D+O0 5,5874472D-03

Transfer rate per day of insested activity to blood (GI Model ICRP-30)

'S' 0,200000 2

2,400000D+01 -2,181818D+00

7,500000D+00 2,181818D+00

Transfer rate per day of in6ested activity to feces (GI Model ICRP-30)

'S' 0,200000 4

2,400000D+01 -3,076594D-02

7,500000D+00 4,239971D-01

1,800000D+00 -2.580455D+00

1,000000D+00 2,167224D+00

Transfer rate per day from wound to blood

1

,25 ,25

Urinary excretion function (ICRP-54, p, 183),
5

1,732888 4,7E-02

1,386294E-01 2,0E-03

1,155245E-02 8,6E-05

9,902103E-04 2,0E-06

1,386294E-04 1,4E-07

Fecal excretion function ICRP-5_, p, 183),

5

1,732888 8,9E-01

1,386294E-01 3,9E-02

1,155245E-02 1,3E'03

9,902103E-04 3,8E-05

1.386294E-04 2,7E-06

Breath elimination function

0

Retention of inhaled activity within lungs (ICRP-30 LUNG MODEL'
'W' 6

8,9315D+01 1,0000000D-01 5,0000000D-01 O,O000000D+OD

3,4857D+00 O,0000000D+O0 5,0000000D-01 -I,0160643D-01

1,7329D+00 9,0000000D-01 O,O000000D+O0 O,O000000D+O0

6,9315D-01 O,O0000OOD+O0 O,O000000D+O0 5,0000000D-01
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1,3863D-02 O,0000000D+00 0,0000000D+00 -Z,4448394D+OI
1,3835D-02 0,0000000D+00 0,0000000D+00 2,5050000D+01

Retentiofi of inBested aotivity within GI-T_aob (ICRP-30 GI Model)
rB' 0,200000 4
2,400000D+01 "9,219101D'02
7,500000D+00 3,474420D'01
1,800000D+00 "1,422475D+00
1,000000D+00 2,187224D+00

Retenbion of syatemio aotivi_y (ICRP-54, p, 183)
5

1,732880 0.54
1,388294E-01 0,29
1,155245E-02 0,11
9,902103E-04 0,04
1,386294E-04 0,02

Rebention at wound sibe
1
,25 i,

H/D Dose per unit deposition (Sv/Bq) for INIiALATION (ICRP-30,NUREG/CR-1962)
'W' 8
2,20E'07 4,80E-07 3 15E-07 Gonads'
2,21E-07 4,83E-07 3 16E-07 Breast'
2,41E-07 9,02E-07 2 83E-05 Lun8'
9,IOE-07 1,94E-06 1 24E-06 R Marrow'
8,25E-06 1,71E-05 1 07E-05 B Surfaoe'

2,20E-07 4,80E-07 3 15E-07 Thyroid'
2,26E-07 4,73E-07 3 27E-07 Remainder'
5,48E'07 1,20E-06 4 IOE706 Effeotive'
H/I Dose per unlb inbake for ingested aotivity (ICRP-30,NUREG/CR-I962)
'S' 0,2 8
1,58E-07 Gonads
1,57E'07 Breasb

1,57E-07 Lung
8,53E-07 R, Marrow
5,82E-06 B, Surfaoe
1,57E-07 Thyroid
1.63E-07 Remainder
3,88E-07 Effeotive

ALI (Bq) (from ICRP-30)
Inhalation ALI
'W' 4,0E+04

Ingestion ALI
'S' 0,2 9,0E+04

FLAG INDICATING PRESENCE (i) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
0



139
,,

Th-228 _, , ,_,File ourrenb as oft 05-10-00
228,028715 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1985)_I-54)
680, Half-llfe in days (ICRP-38 I08 y, I year - 385,25 days)
IF ASSIMILATION PATH IS UNKNOWN ASSIGN THIS OTHER PAT}HAY ('H','G')
sH_

ASSIGN ASSAY WBL TO 'WBC' OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'LUN' 'WBC' 'WBC'

NUMBER OF CLEARANCE CLASSES
2

i NUMBER OF GI TRANSFER FUNCTIONS
I

Number of speoifio organ, for syatemlo aotivity
0

ASSIGN GI-TRANSFER FUNCTION TO INHALATION CLASS (W & Y)
'S' 'S'

WEIGHTS FOR RESULTS FOR EACH CLEARANCE CLASS (BILE,URINE,FECAL,WBC,LUN)
'W' 0, 0,33 0,33 0,01 0,33
'Y' 0. 0,05 0,25 0,01 0,88

NEIGHTS FOR RESULTS FOR INGESTION CLASS (SRE, URINE,FECAL,WBC,LUN)
'S' 0, 0,7 0,25 0,04 0,01

WEIGHTS FOR RESULTS FOR INJECTION (SRE, URINE,FECAL,WBC,LUN)
O, 0,7 0,25 0,04 0,01

ASSIGN CLASSES T, N, U TO W OR Y
'W' 'Y' 'W'

Transfer rate per day from lung to blood, (_CRP-30 LUNG MODEL)
'W' 3

8,9315D+01 8,9314718D+00 3 4857359D+01 0,0000000D+00
1,3883D-02 0,0000000D+00 0 0000000D+00 -3,4449415D-01
1,3835D-02 0,0000000D+00 0 0000000D+00 3,4857359D-01
'Y' 3

8,9315D+01 6,9314718D-01 8 9314718D-01 0,0000000D+00
1,3883D-03 0,0000000D+00 0 O000000D+00 -I,1783502D-04
8,9315D-04 0,0000000D+00 0 0000000D+00 1,8714874D'04

Transfer rate per day from lung inbo GI-Traot, (ICRP-30 LUNG MODEL)
'W' 4

3,4657D+00 0,0000000D+00 1,7328680D+00 "3,5214104D'01
1.7328D+00 1,5585812D+00 0,0000000D+00 0,0000000D+00
8.8315D-01 0,0000000D+00 0,0000000D+00 3,4857358D-01
1,3863D-02 0,0000000D+00 0 0000000D+00 5,5874472D'03
'Y' 4

3,4857D+00 0,0000000D+00 3 4310785D+00 -3,4712833D-01
1,7329D+00 1,7155393D+00 0 0000000D+00 0,0000000D+00
6,9315D-01 0,0000000D+00 0 0000000D+00 3,4657359D-01
1,3883D-03 0,0000000D+00 0 0000000D+00 5,5473984D-04

Transfer rate per day of in&osted activity to blood, (ICRP-30 GI MODEL)
'S' 0,000200 2
2,400000D+01 -I,800427D-03
6,001200D+00 1,600427D-03

Transfer rate per day of insEJsted activity to fsoes
'S' 0,000200 4
2,400000D+01 -2,820400D-02
8,001200D+00 6,853998D'01
1,800000D+00 -3,473911D+00
1,000000D+00 2,816715D+00

Transfer rate per day from wound to blood
I
,25 ,25

Urinary excretion function (ICRP-54)
3

1.386294 0,14
8,902103E-04 2,0E-04

8,664340E-05 6,IE-05
Feoal excretion funotion
0

Breath Elimination
0

Retention of inhaled activity within lungs, (ICRP-30 LUNG MODEL)
'W' 8

6,8315D+01 1,0000000D-01 5,0000000D-01 0,0000000D+00
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3,4B57D+O0 O,0000000D+00 5,O000000D-01 -I,OIB0043D-01
1,732gD+00 Q,000000OD'01 O,O000000O+00 0,0000000D'I'O0
B,Q315D'OI O,0000000D+00 O,O00000OD+00 5,0000000D'01
1,3083D'02 0,0000000D+O0 0,O000000D+O0 -2,4448384D'I'01
1,3835D-02 0,0000000D+00 0,0000000D4'00 Z,5050000D+01
'Y' 7

B,g315D+OI I O000000D'O2 I,O000000D-02 O,O000000D+O0
3,4857D+00 0 O000000D+O0 8,8000000D-01 "i O01BOO6D-OI
1,7329D+00 9 0000000D-01 O,O000000D+O0 0 O000000D+O0
0,8315D-01 0 O000000D+O0 O,O000000D+O0 5 O000000D-OI
1,3883D-03 0 O000000D+O0 O,O000000D+O0 3 151000BD-01
0,9315D-04 0 O000000D+O0 O,O000000D'_O0 2 7000000D-OI
8,9315D'-OB 0 O000000D+O0 O,O000000D+O0 1 5000000D-02

Re_entior, of in_ea_ed activity within Ol-T_a0D, (ICRP-30 Ol MODEL)
'S' 0,000200 4

2,400000_+01 "1,241851D'03
8,001200D+00 1,144771D-01
1,800000D+00 -I,828850D+00
1,000000D+00 2,818715D+0U

Retention of systemic acLlviDy (ICRP-30/54)
3

1,388284 0,i
9,802103E-04 0,2
8,884340E-05 0,7

RetenDion at wound site
I
,25 I,

H/D DOSE per unit deposition (SV/BQ) FOR INHALATION (ICRP-30, NUREG/CR-1962)
'W' 8

1,17E'08 5 74E-08 2,16E'06 'Gonads'
1,17E-08 5 74E-08 2,18E-08 'Breast'

0,00E+00 1 18E-05 3,75E-04 'Luna'
8,71E-05 4,78E-04 1,70E-04 'R Marrow'
1,19E-03 5,82E-03 2,19E-03 'B Surface'
1,16E-08 5,70E-06 2,14E-08 'Thyroid'
2,98E-08 1,48E-05 5,52E-06 'Remainder'
4,87E-05 2,40E-04 1,35E-04 'EffecDive'
'Y' 8

1,21E-07 i 13E-07 7,23E-07 'Gonads'
1,16E-07 1 18E-07 7,52E-07 'Breast'

0,00E+00 0 00E+00 2,78E-03 'Luna'
8,97E-08 9 35E-08 5,98E-05 'R Marrow'
1,22E-04 I 14E-04 7,33E-04 'B Surface'

1,15E-07 1 15E-07 7,45E-07 'Thyroid'
3,41E-07 3 25E-07 1,81E-08 'Remainder'
5,01E-08 4 70E-08 3,82E-04 'Effective'

H/I DOSE/INTAKE (SV/BQ) FOR INGESTION, FI- 0,0002 (ICRP-30, NUREG/CR-1862)
'S' 2,E-04 8
2,53E-09 Gonads
2,33E-09 Breast

2,31E-08 Lun8
1.83E-07 R, Marrow
2,37E-08 B, Surface

2,30E-08 Thyroid
3,88E-08 Remainder
1,07E-07 Effective

ALI(Bq) (from ICRP-30)
Inhalation
'W' 4,0E+2
'Y' 8,0E+2

InBestion
'S' 0,0002 2,0E+5
FLAG INDICATING PRESENCE (I) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE

0
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Th-_32 _,_,.,_,Film ou_rent as ofl 05-28-80
232,0380508 Mass (from WAPBTRA & AUDI, NUCLEAR PHYSICS, A_32 (1885),I-54)
5,1E12 Half-life in days (ICRP-38 1,4EI0 y, I year - 385,25 daya)
IF A_SIMILATION PATH IS UNKNOWN ASSIGN THIS OTHER PATHWAY ('H','G')
IHi

ASSIGN ASSAY WBL TO IWBC' OR ILUN' FOR IN}LALATION, INGESTION, INJECTION
iLUN ' 'WBC i iWBC i

NU_Fa OF CLEARANCE CLASSES
2
NUMBER OF GI TRANSFER FUNCTIONS
I

Number of specific organs for systemic activity
0

ASSIGN GI-TRANSFER FUNCTION TO INHALATION CLASS (W & Y)
'B' IS'

WEIGHTS FOR RESULTS FOR EACH CLEAIt%NCECLASS (BEE, URINE,FECAL,WBC,I,UN)
'W' O, 0,33 0,33 0,01 0,33
,yi O, 0,05 0,25 0,01 o,6g
WEIGHTS FOR RESULTS FOR INGESTION CLASS (SRE, URINE,FECAL,WBC,LUN)
'S' O, 0,7 0,25 0,04 0,01
WEIGHTS FOR RESULTS FOR INJECTION (BREI URINE,FECAL,WBC,LUN)

O, 0,7 0,25 0,04 0,01
ASSIGN CLASSES T, N, U TO W OR Y
'W' 'Y' 'W'

Transfer rate pbr day from funs to blood, (ICRP-30 LUNG HODEL)
'W' 3
8,g315D+01 8,8314718D+00 3,4657358D+01 0o0000000D+00
1,3883D'02 0,0000000D+00 0,0000000D+00 -3,4448415D'01
1,3835D'02 O,O000000D+O0 O,O000000D+O0 3 465735gD'01
'Y' 3
8,g315D+OI 8,8314718D'01 8,g314718D'OI 0 O000000D+O0
1,3883D-03 O,O000000D+O0 O,O000000D+O0 "I 1783502D'04

; 6,g315D-04 O,O000000D+O0 O,O000000D+O0 1 8714874D-04

Transfer rate pbr day from lung into OI-Tract, (ICRP-30 LUNG MODEL)
'W' 4
3,4857D+00 0,0000000D+O0 1,7328880D+00 -3,5214104D-01
1,7328D+00 1,5585012D+00 O,O000000D+O0 O,O000000D+O0
8,8315D-01 O,O000000D+O0 O,O000000D+O0 3,4857358D'01
1,3883D-02 O.O000000D+O0 O,O000000D+O0 5,5674472D'03
'Y' 4
3,4857D+00 0.0000000D+00 3,4310785D+00 -3,471Z833D'01

1,7329D+00 1,7155383D+00 O,0000000D+00 0,0000000D+00
8,8315D'01 0,0000000D+00 O,0000000D+00 3,4857358D'01

1,3883D-03 0,0000000D+00 0,0000000D+00 5,5473884D'04

Transfec rate per day of ingested activity to blood, (ICRP-30 GI M_DDEL)
'S' 0,000200 2
2,400000D+01 -I,800427D-03
8,001200D+00 1,800427D-03

Transfer rate per day of insested activity to feces
'S' 0,000200 4
2,400000D+01 -2,820400D-02
8.001200D+00 8,853888D-01
1,800000D+O0 -3,473811D+00

I,O00000D+O0 2,818715D+00
Transfer rate per day from wound to blood

1
,25 ,25

Urinary excretion function (ICRP-54)
3
1,386294 0,14
8,802103E-04 2,0E'04

8,664340E-05 6,1E-05
Fecal excretion function
0

Breath Elimination function
0

Retention of inhaled aotivlty within lungs, (ICRP-30 LUNG M_3DEL)
'W' 8

8,8315D+01 1,0000000D-01 5,0000000D-01 0,0000000D+00
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3,4857D+00 0,O000000D+O0 5,0000000D-01 -I,0180843D-01
1,732gD+00 g,OOOOOOOD-01 0,0000000D+00 O,O000000D+O0
6,g315D_OZ 0,0000000D+00 O,O000000D+O0 5,0000000D'01
I 3BBaD-02 O,O00OO00D+O0 O,OOO0000D+OO -2,4448384D+01
i 3835D-02 O,O000000D+O0 O,O000000D+O0 2,5050000D+01
Y' 7

6 g315D+01 1.0000000D-02 I O000000D-02 O.O000000D+O0
3 4857D+00 0,0000000D+00 g 8000000D-01 -I,001BOO6D-01
1 7328D+00 8,8000000D-01 0 O000000D+O0 O.O000000D_O0
6 8315D-01 O,OOOO000D+O0 0 O000000D+O0 5,0000000D-01
1 3863D-03 O.O000000D+O0 0 O000000D+O0 3,1516006D-01

6 8315D-04 O,O000000D+O0 0 O000000D+O0 2.7000000D-01
6 8315D-08 O,O000000D+O0 00000000D+On 1,5000000D-02

Retention of inaeated activity within Gr-Tract. (ICRP-B0 GI MODEL)
'S' 0.000200 4
2,400000D+01 -1,241851D-03
8,001200D+00 1,144771D-01
1.800000D+00 -1,828850D+00
1,000000D+O0 2,81B715D+O0

Retention of systemic activity (ICRP-30/54)
3

1,388284 0,1
9,902103E-04 0,2
8,B64340E-05 0,7

Retention at wound site
I
.25 i,

H/D DOSE per unit deposition (SV/BQ) FOR INHALATION (ICRP-30, NUREG/CR-1882)
'W' 8

8,35E'07 3 14E-06 1 28E'08 'Gonads'
8,43E-07 3 18E-06 i 30E-06 'Breast'

4,80E-07 3 80E-06 5 58E-05 'Luna'
7,44E-04 3 68E-0Zl 1 50E-03 'R Marrow'
8,25E-03 4 58E-02 I 86E-02 'B Surface'
6,20E-07 B 07E-06 I 25E-06 'Thyroid'
1,56E-06 7 68E-06 3 15E-06 'Remainder'
3,88E-04 1 82E-03 7,48E'04 'Effective'
'Y' 8
5,gaE-08 7,47E-08 2,30E-06 Gonads'

8 14E-08 7,67E-08 2.36E'08 Breast'
0 00E+00 0,00E+00 3,76E-03 Luna'
8 02E-05 1,00E-04 1,48E-03 R Marrow'
g 88E-04 1,25E-03 1,84E-02 B Surface'

5 89E-08 7,4gE-08 2,30E-06 Thyroid'
1 59E-07 1,88E-07 5,78E-06 Remainder'

3 gaE-05 4,85E-05 1,18E-03 Effective'

H/I DOSE/INTAKE (SV/BQ) FOR INGESTION, FI- 0,0002 (ICRP-30, NURZG/CR-I962)
'S' 2,E-04 8

! 25E-09 Gonads
1 26E-Og Breast

1 25E-08 Lung
I 48E-06 R, Marrow
1 85E-05 B, Surface

I 21E-08 Thyroid
1 47E-08 Remainder
7 38E-07 Effective

ALI(Bq) (from ICRP-30)
Inhalation
'W' 4,0E+I
'Y' 1.0E+2

Ingestion
'S' 0,0002 3,0E+4

FLAG INDICATING PRESENCE (I) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
0
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U-234 _, ,_,_,File aurzunt as ofx 05-18-80
234,0408488 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICSj A432 (1805),I-54)
8,g30383E7 Half-life in days (from ICRP-38, I year = 365,25 days)
IF ASSIMILATION PATH IS UNKNOWN ASSIGN THIS OTHER PATHWAY (ellJ,tO')
iH ,

ASSIGN WBL ASSAY TO IWBCi OR ILUNi FOR IN}L%LATION, INGESTION, INJECTION
ILUN_ sWBC* ,WBC_

NUMBER OF CLEARANCE CLASSES
3

NUMBER OF GI TRANSFER FUNCTIONS
2

Numbor of speoifio orKans for systemio aotivity
0

ASSIGN GI TRANSFER FUNCTION TO INHALATION CLASS (D,W,¥)
'S* 'S' iii

WEIGHTS FOR RESULTS FOR EACH CLEARANCE CLASS (BRE,URINE,FECALIWBC,LUN)
'Di 0,0 0,7 0,25 0,01 0,04
IW_ 0,0 0,33 0,33 0,01 0,33
Iyi 0,0 0,33 0,33 0,01 0,33
WEIGHTS FOR RESULTS FOR INGESTION CLASS (BRE,URINE,FECAL,WBC,LUN)
'S' 0,0 0,7 0,25 0,04 0,01
'I' 0,0 0,05 0,25 0,68 0,01

WEIGHTS FOR RESULTS FOR INJECTION (BRE,URINE,FECAL,WBC,LUN)
0,0 0,7 0,25 0,04 0,01

ASSIGN CLASSES T,N,U TO D,W,OR ¥
'D' ,¥i iyi

Transfer rate per day from lun8 to blood, (ICRP-80 LUNG MODEL)
lD' 3
8,9315D+01 3,4657359D+01 6,5840982D+01 0 O000000D+O0

1,3863D+00 O,O000000D+O0 O,O000000D+O0 -1 3752040D+02
1.3835D+00 O,O000000D+O0 O,O000000D+O0 1 3882944D+02
'Wi 3

6,9315D+01 6,9314718D+00 3,hf57359D+01 0 0000000D+00
1,3863D-02 0,0000000D+00 0,0000000D+00 -3 4449415D-01
1,3835D-02 O,O000000D+O0 O,O000000D+O0 3,4657358D-01
,¥i 3

8,8315D+01 8,9314718D-01 6,8314718D-01 0,0000000D+00
1,3883D-03 0,0000000D+00 0,0000000D+00 -I,1783502D-04
6.g315D-04 0,O000000D+00 0,0000000D+00 1,8714974D-04

Transfer rate per day from lun8 into GI-Tr_ot, (ICRP-30 LUNG MODEL)
iDi 2
6,9315D+01 3,4057350D+01 O,O000000D+O0 O,O000000D+O0
3.4657D+00 O,O000000D+O0 1,7328680D-01 O,O000000D+O0
'W' 4

3,4857D+O0 O,O000000D+O0 1,7328680D+00 "3,5214104D-01
1,732gD+00 1,5595012D+O0 O,O000000D+O0 O.O000000D+O0
6,8315D"01 O,O000000D+O0 O,O000000D+O0 3,4fi57359D-Ol
1,3863D-02 O,O000000D+O0 O,O000000D+O0 5,5fi74472D'03
'Y' 4

3,4657D+00 0,0000000D+00 3,4310785D+00 -3,4712833D-01
1,7329D+00 1,7155393D+00 0,0000000D+00 0,0000000D+00
6,0315D-01 0,0000000D+00 0,0000000D+00 3,465735gD-01
1,3863D-03 O,O000000D+O0 O,O000000D+O0 5,5473964D-04

Transfer rate per day of insested activity to blood, (ICRP-30 GI MODEL)
'S' 0,050000 2
2,400000D+01 -4,285714D-01 .....
6,315789D+00 4,285714D-01
'I' 0,002000 2
Y,4OOOOOD+01 -1,804278D-02
8.012024D+00 1,604278D-02

Transfer rate per day of insested activity to feces
'S' 0,050000 4
2,400000D+01 -2,870572D-02
8,315788D+00 6,I05874D-01
1,800000D+00 -3,231003D+00

1,000000D+00 2,650022D+00
'I' 0,002000

2,400000D+01 -2,822007D-02
6,012024D+00 6,825724D-01



144

1,800000D+00 -3,464984D+00
1,O00000D+O0 2,810632D+00

Transfer rate per day from wound to blood
1

,25 ,25

Urinary excretion function (ICRP-54)
5

2,77259D+00 1,5
1,15525D-01 0,028
3,46574D-02 6.9D-03
4,62098D-04 4.8D-07
1,38629D-04 3.2D-06

Fecal excretion function
0

Breath excretion function
0

Retention of inhaled activity within lungs. (ICRP-30 LUNG MODEL)
'D' 4
6,9315D+01 1.0000000D+00 9,5000000D-01 0.0000000D+00

3,4657D+00 0.0000000D+00 5,0000000D-02 0,0000000D+00
1.3863D+00 0,0000000D+00 0,0000000D+00 -9,g200000D+01

1,3_35D+00 0,0000000D+00 0,0000000D+00 1.0020000D+02
'W' 6

6,9315D+01 i 0000000D-01 5,0000000D-01 0 O000000D+O0
3.4657D+00 0 O000000D+O0 5,00000000-01 -I 0160643D-01
1.73290+00 9 O000000D-OI O.O000000D+O0 0 O000000D+O0
6,9315D-01 0 0000000D+00 O,O000000D+O0 5 O000000D-OI
1,3863D-02 0 O000000D+O0 O.O000000D+O0 -2 4448394D+01
1.3835D-02 0 O000000D+O0 O.O000000D+O0 2 5050000D+01
'Y' 7

6,9315D+01 i 0000000D-02 1,0000000D-02 0 O000000D+O0
3,4657D+00 0 O000000D+O0 9 90000000-01 -1 0016006D-01
1.7329D+00 9 9000000D-01 0 O000000D+O0 0 O000000D+O0
6,g315D-01 0 O000000D+O0 0 O000000D+O0 5 O000000D-OI
1.3863D-03 0 O000000D+O0 0 O000000D+O0 3 1516006D-01
6.g315D-04 0 O000000D+O0 0 O000000D+O0 2 7000000D Ol
6.9315D-06 0 0000000D+00 0 O000000D+O0 I 5000000D-02

Retention of ingested activity within GI-Tract, (ICRP-30 GI MODEL)
'S' 0.050000 4
2.400000D+01 -1,905321D-02
6.315789D+00 1,645335D-01
1.800000D+00 -I,795502D+00
1,000000D+O0 2,650022D+00
'I' 0.002000 4
2.400000D+01 -1.844323D-03

6.012024D+00 1.162030D-01
1.800000D+00 -1.924991D+00

I.O00000D+O0 2.8106320+00
Retention of systemic activity (ICRP-30/54)

5
2.77259E+00 5,37849E-01
1,15525E-01 2,39044E-01
3.46574E-02 1,99203E-01

4,62C98E-04 9.96016E-04
1.38620E-04 2,29084E-02

Retention at wound site
1

.25 1.

H/D DOSE per unit deposi&ion (SV/BQ) FOR INHALATION (ICRP-30, NUREG/CR-1962)
'D' 8
2 75E-8 500E-8 5.10E-8 'Gonads'
2 75E-8 5 0OE-_ _.IOE-8 'Breast'

3 18E-8 7 g5,_-8 1.21E-6 'Lunss'
7 68E-7 I 40E-6 1.42E-6 'R Marrow'
1 20E-5 2 18E-5 2.22E-5 'B Surface'

2 75E-8 5 00E-6 5.10E-8 'Thyroid'
1 02E-6 1 85E-6 1.89E-6 'Remainder'
7 74E-7 1 41E-6 1,57E-6 'Effective'
'W' 8
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7 52E-8 2.73E-8 1,23E-8 Gonads'
7 52E-9 2.73E-8 1,23E-8 Breast'

0 0, 6.40E-5 Lunss'
2 10E-7 7,61E-7 3.44E-7 R Marrow'
3 29E-6 1.19E-5 5,40E-6 B Surfaoe'

7 52E-9 2,73E-8 1.23E-8 Thyroid'
2 90E-7 1,01E-6 4,67E-7 Remainder'
2 14E-7 7,65E-7 8,03E-8 Effective'
Y' 8

6 18E-I0 6,62E-10 9,65E-9 Gonads'
6 25E-I0 6,70E-I0 9,76E-g Breast'

0 0, 1,19E-3 Lunss'
1 68E-8 1,81E-8 2,63E-7 R Marrow'
2 64E-7 2,82E-7 4,11E-6 B Surface'

6 18E-10 6,62E-10 8,65E-9 Thyroid'
3 65E-8 3,83E-8 3,68E-7 Remainder'
2 lIE-8 2,24E-8 1,43E-4 Effective'

H/I DOSE/INTAKE (SV/BQ) FOR INGESTION, FI-0,05 & 0,002 (ICRP-30, NUREG/CR-1962)
'S' 0,050 8

2 58E-09 GONAD
2 58E-09 BREAST

2 58E-09 LUNG
7 21E-08 R, MARROW
1 _3E-06 BONE SURFACE
2 58E-09 THYROID
1 09E-07 REMAZNDER
7 66E-08 EFFECTIVE

'I' 0,002 8
i 06E-10 GONAD
1 03E-10 BREAST
1 03E-10 LUNG

2 88E-09 R, HARROW
4 52E-08 BONE SURFACE
1 03E-10 THYROID

: 1 77E-08 REMAINDER
7 06E-09 EFFECTIVE

ALIqSq) (from ICRP 30)
Inhalation
'D' 5,0E+4
'W' 3.0E+4
'Y' 1,0E+3

Ingestion
'S' 0,05 4,0E+5

'I' 0,002 7,0E+6
FLAG INDICATING PRESENCE (I) OR ABSENCE (0) OF DOSE-KATE FILE FOR NUCLIDE

1
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U-235 .... File current as of: 05-16-80

235,0438242 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1885),1-54)

2.570630EII Half-life in days (from ICRP-38, 1 year = 365.25 days)

IF ASSIMILATION PATH IS UNKNOWN ASSIGN THIS OTHER PATHWAY ('H','G')

eH ,

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR INHALATION, INGESTION, INJECTION

'LUN' 'WBC' 'WBC'

NUMBER OF CLEARANCE CLASSES

3

NUMBER OF GI TRANSFER FUNCTIONS

2

Nu_er of specific organs for systemic activity
0

ASSIGN GI-TRANSFER FUNCTION TO INHALATION CLASS (D,W,Y)

'S' 'S' 'I'

WEIGHTS FOR RESULTS FOR EACH CLEARANCE CLASS (BRE,URINE,FECAL,WBC,LUN)

'D' 0.0 0,7 0,25 0.01 0,04

'W' 0,0 0,33 0,33 0,01 0,33

'Y' 0,0 0,33 0,33 0.01 0,33

WEIGHTS FOR RESULTS FOR INGESTION CLASS (BRE,URINE,FECAL,WBC,LUN)

'S' 0.0 0.7 0,25 0,04 0.01

'I' 0.0 0,05 0,25 0.69 0,01

WEIGHTS FOR RESULTS FOR INJECTION (BRE,URINE,FECAL,WBC,LUN)

0,0 0,7 0.25 0,04 0.01

ASSIGN CLASSES T,N,U TO D,W,OR Y

'D' 'Y' 'Y'

Transfer rate per day from lung to blood. (ICRP-30 LUNG MK)DEL)

'D' 3

6,9315D+01 3,465735gD+01 6,5648982D+01 0,0000000D+00

1.3863D+00 0,0000000D+00 0.0000000D+00 -1,3752040D+02

1.3835D+00 0.0000000D+00 0,0000000D+00 1,3862844D+02

'W' 3

6.9315D+01 6.8314718D+00 3,4657359D+01 0.0000000D+00

1,3863D-02 0.0000000D+00 0.0000000D+00 -3,4449415D-01

1.3835D-02 0,0000000D+00 0,0000000D+00 3.4657359D-01

'Y' 3

6.9315D+01 6,9314718D-01 6,931/;718D-01 0,0000000D+00

1,3863D-03 0.0000000D+00 0,0000000D+00 -I.1783502D-04

6,9315D-04 0,0000000D+00 0.0000000D+00 1,8714874D-04

Transfer rate per day from lung into GI-Tract, (ICRP-30 LUNG MODEL)
'D' 2

6,9315D+01 3,4657359D+01 0,0000000D+00 0,0000000D+00

3,4657D+00 0,0000000D+00 1.7328680D-01 0,0000000D+00

'W' 4

3,4657D+00 0,O000000D+00 1,7326680D+00 -3,5214104D-01

1.7329D+00 1,5595812D+00 0.0000000D+00 0.0000000D+00

6,9315D-01 0,0000000D+00 0,0000000D+00 3,4657358D-01

1,3863D-02 0.0000000D+00 0,0000000D+00 5.5674472D-03

'Y' 4

3.4657D+00 O,0000000D+00 3,4310765D+00 -3,4712833D-01

1,7329D+00 1,7155393D+00 0,O000000D+00 0,0000000D+00

6.9315D-01 0,0000000D+00 0.0000000D+00 3.4657359D-01

1,3863D-03 0,0000000D+00 0,O000000D+00 5,5473964D-04

Transfer rate per day of ingested activity to blood, (ICRP-30 GI MODEL)
'S' 0.050000 2

2.400000D+01 -4,285714D-01

6.315789D+00 4.285714D-01

'I' 0.002000 2

2,400000D+01 -I,604278D-02

6.012024D+00 1.604278D-02

Transfer rate per day of insested activity to feces

'S' 0.050000 4

2.400000D+01 -2,870572D-02

6.315789D+00 6.105874D-01

1.800000D'fO0 -3.231903D+00

1.000000D+00 2,650022D+00

'I' 0.002000 4

2.400000D+01 -2.822097D-02

6.012024D+00 6.825724D-01
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1,800000D+O0 -3,464984D+00

I,O00000D+O0 2,810632D+00

Transfer rate per day from wound to blood
1

,25 .25

Urinary excretion function (ICRP-54)
5

2077259D+00 1,5

1,15525D-01 0.028

3,46574D-02 8,8D-03

4,82098D-04 4,8D-07

1.38629D-04 3,2D-06

Fecal excretion function

0

Breath excretion function
0

Retention of inhaled activity within lunea, (ICRP-30 LUNG MODEL)
'D' 4

8.9315D+01 1,0000000D+00 9.5000000D-01 0,0000000D+00

3,4857D+00 0,0000000D+00 5,0000000D'02 0,0000000D+00

1,3863D+00 0,0000000D+00 0,0000000D+00 -8,9200000D+01

1,3835D+00 0,0000000D+00 0,0000000D+00 1,0020000D+02

'W' 6

6,9315D+01 I 0000000D-01 5,0000000D-01 0 0000000D+O0

3,4657D+00 0 0000000D+00 5,0000000D-01 "I 0180643D-01

1,7329D+00 9 0000000D-01 0,0000000D+00 0 0000000D+00

8,9315D-01 0 0000000D+00 0,0000000D+00 5 0000000D-01

1.3883D-02 0 O000000D+O0 O,O000000D+O0 -2 4448394D+01

1,3835D-02 0 O000000D+O0 O,O000000D+O0 2 5050000D+01
'Y' 7

6,9315D+01 I 0000000D-02 1.0000000D-02 0 0000000D+00

3,4857D+00 0 0000000D+00 9,9000000D-01 -I 0018008D-01

1,7329D+00 9 9000000D-01 0,0000000D+00 0 0000000D+00

6,9315D-01 0 0000000D+00 0,0000000D+00 5 0000000D-01

1,3863D-03 0 0000000D+00 0,0000000D+00 3 1516008D-01

8,9315D-04 0 0000000D+00 0.0000000D+00 2 7000000D-01

6,9315D-08 0 0000000D+00 0.0000000D+00 I 5000000D-02

Retention of ingested activity within GI-Tract, (ICRP-30 GI MODEL)
'S' 0,050000 4

2,400000D+01 -I,905321D-02

6.315789D+00 1,645335D-01

1.800000D+00 -1,795502D+00

1,000000D+00 2,650022D+00

'I' 0,002000 4

2,400000D+01 -1,844323D-03

6.012024D+00 1,182030D-01

1,800000D+00 -1,924991D+00

1.000000D+00 2,810832D+00

Retention of systemic activity (ICRP-30/54)

5

2.77259E+00 5,37849E-01

1,15525E-01 2,39044E-01

3.46574E-02 1.99203E-01

4.82098E-04 9,98016E-04

1,38629E-04 2,29084E-02

Retention at wound site

1

,25 I.

H/D DOSE per unit deposition (SV/BQ) FOR INHALATION (ICRP-30, NUREG/CR-1962)

'D' 8

2,61E-8 4 74E-8 4 83E-8 'Gonads'

2,62E-8 4 76E-8 4 88E-8 'Breast'

2,95E-8 7 38E-8 1 12E-6 'Lungs'

7,24E-7 1 32E-8 1 34E-8 'R Marrow'

1.lIE-5 2 02E-5 2 08E-5 'B Surface'

2,61E-8 4 74E-8 4 83E-8 'Thyroid'

9,49E-7 1 72E'-6 1 75E-6 'Remainder'

7,20E-7 I 31E-8 I 48E-6 'Effective'

'W' 8
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7,24E-9 2,53E-8 1,22E-8 'Gonads'
7,09E-9 2,57E-8 1,26E-8 'Breast'

0, 0, 5,92E-5 'Lunss'
1,98E-7 7.18E-7 3.25E-7 'R Harrow'
3.05E-6 1,11E-5 5.00E-6 'B Surface'

7,22E-9 2,62E-8 1,18E-8 'Thyroid'
2,71E-7 9.41E-7 4,35E-7 'Remainder'
2,00E-7 7,11E-7 7,43E-6 'Effective'
'Y' 8

8,52E-10 7,10E-10 I 0IE'8 'Gonads'
5,37E-10 6,72E-10 2 06E-8 'Breast'

0, 0. I 10E-3 'Lunss'
2.67E-8 1,79E-8 2 60E-7 'R Harrow'
2,45E-7 2,63E-7 3 82E-8 'B Surface'

5,48E-I0 5,14E-I0 1 56E-8 'Thyroid'
3,53E-8 3,72E-8 3 54E-7 'Remainder'
2,03E-_ 2,15E-8 1 33E-4 'Effective'

H/I DOSE/INTAKE (SV/BC) FOR INGESTION, FI=0,05 & 0,002 (ICRP-30, NUREG/CR-1962)
'S' 0,050 8
2,67E-09 GONAD
2,49E-09 BREAST
2.46E-09 LUNG
6.81E-08 R. MARROW
1,05E-06 BONE SURFACE
2.45E-09 THYROID
1,03E-07 REMAINDER
7.19E-08 EFFECTIVE
'I' 0,002 8
3 34E-I0 GONAD
1 21E-I0 BREAST
1 01E-10 LUNG
2 78E-09 R, MARROW
4 20E-08 BONE SURFACE
9 82E-11 THYROID
1 84E-08 REMAINDER
7 22E-09 EFFECTIVE

ALI (Bq) (from ICRP-30)
Inhalation
'D' 5,0E+04
'W' 3,0E+04
'Y' 2,0E+03

Ingee£ion
'S' 0,05 5.0E+05
'I' 0,002 7,0E+08
FLAG INDICATING PRESENCE (I) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE

1
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U-236 .... File current as of: 05-18-90
236,0455627 Mesa (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1985),I-54)
8,552328E08 Half-llfe in daya (from ICRP-38, I year - 363,25 daya)
IF ASSIMILATION PATH IS UNKNOWN ASSIGN THIS OTHER PATHWAY ('H','G')
sH ,

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'LUN ' 'WBC ' 'WBC '

NUMBER OF CLEARANCE CLASSES
3

NUMBER OF GI TI_SFER FUNCTIONS
2

Number of specific organs for systemic activity
0

ASSIGN GI-TILZ_NSFERFUNCTION TO INHALATION CLASS (D,W,Y)
'S' 'S' 'I'

WEIGHTS FOR RESULTS FOR EACH CLEARANCE CLASS (BRE,URINEoFECAL,WBC,LUN)
'D' 0,0 0,7 0,25 0,01 0,04
'W' 0,0 0,33 0.33 0,01 0,33
'Y' 0,0 0,33 0.33 0,01 0,33

WEIGHTS FOR RESULTS FOR INGESTION CLASS (BKE,URINE,FECAL,WBC,LUN)
'S' 0.0 0,7 0,25 0,04 0,01
'I' 0,0 0,05 0,25 0,69 0,01

WEIGHTS FOR RESULTS FOR INJECTION (BRE,URINE,FECAL,WBC,LUN)
0,0 0,7 0,25 0,04 0,01

ASSIGN CLASSES T,N,U TO D,W,OR Y
'D' 'Y' 'Y'

Transfer rate per day from fun8 to blood, (ICRP-30 LUNG MODEL)
'D' 3
6,8315D+01 3,4657359D+01 6.5848982D+01 O,O000000D4'O0

1.3863D+00 O,O000000D+O0 O,O000000D+O0 -1,3752040D+02
1,3835D+00 O,O000000D+O0 O.O000000D+O0 1,3862944D+02
'W' 3
6,8315D+01 8,9314718D+00 3,4657359D+01 0,0000000D+00

1,3863D-02 0,O000000D+00 0,O000000D+00 -3,4449415D-01
1,3835D-02 0,0000000D+O0 0.O000000D+00 3,4657359D-01
'Y' 3
6,9315D+01 6.9314718D-01 6.8314718D-01 O,0000000D+O0

1,3863D-03 0,0000000D+O0 0.O000000D+00 -I,1783502D-04
6,9315D-04 0,O000000D+O0 0,O000000D+00 1,8714974D-04

Transfer rate per day from lung into GI-Traot, (ICRP-30 LUNG MODEL)
'D' 2
6,9315D+01 3,4637359D+01 0,0000000D+00 0,0000000D+00
3,4657D+00 0,0000000D+00 1,7328680D-01 0,0000000D+00
'W' 4

3,4657D+00 0,O000000D+O0 1,7328680D+00 -3,5214104D-01
1,7329D+00 1,5595812D+00 0,O000000D+00 O,0000000D+00
6.9315D-01 0 0000000D+00 0,0000000D+00 3,4657359D-01
1,3863D-02 0 0000000D+O0 0,O000000D+00 5,5674472D-03
'Y' 4

3,4657D+00 0,0000000D+O0 3,4310785D+00 -3,4712833D-01
1,7329D+00 1,7155393D+O0 0,O000000D+00 0,0000000D+00
6,9315D-01 0,0000000D+O0 0,0000000D+00 3,4657358D-01
1.3863D-03 0,O000000D+O0 0,O000000D+00 5,5473964D'04

Transfer rate per day of insested activity to blood, (ICRP-30 GI MODEL)
'S' 0,050000 2
2.400000D+01 -4,285714D-01
6,315789D+00 4,28571_D-01

'I' 0,002000 2
2,400000D+01 -1,604278D-02

6,012024D+00 1.804278D-02

Transfer rate per day of ingested acLivity to feces
'S' 0,050000 4
2,400000D+01 -2,870572D-02

6.315789D+00 6,I05874D-01
1,800000D+00 -3,231903D+00
1.000000D+00 2.650022D+00
'I' 0.002000 4

2,400000D+01 -2,822097D-02
6,012024D+00 6,825724D-01
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1,800000D+O0 -3,464884D+00

I,O00000D+O0 2,810832D+O0
Transfer rate per day from wound to blood
I
,25 .25

Urinary excretion function (ICRP-54)
5

2,77259D+00 1,5
1,15525D-01 0.028
3,46574D-02 8,8D-03
4,62098D-04 4,8D-07
1,38629D-04 3,2D-06

Fecal excretion function
0

Breath excretion function
0

Retention of inhaled activity within lungs, (ICRP-30 LUNG MODEL)
'D' 4
8,9315D+01 I,O000000D+O0 9,5000000D-01 O,O000000D+O0
3,4657D+00 O,O000000D+O0 5,0000000D-02 O,O000000D+O0
1,3863D+00 O,O000000D+O0 O,O000000D+O0 -9,9200000D+01
1,3835D+00 O,O000000D+O0 O,O000000D+O0 1,0020000D+02
'W' B

6 9315D+01 I,O000000D-OI 5 O000000D-OI O,O000000D+O0
3 4657D+00 O,O000000D+O0 5 0000000D-OI -I,0160643D-01
1 7328D+00 9,0000000D-OI 0 O000000D+O0 O,O000000D+O0
6 9315D-01 O,O000000D+O0 0 O000000D+O0 5,0000000D-OI
1 3863D-02 0.0000000D+00 0 0000000D+00 -2,4448394D+01
I 3835D-02 O,O000000D+O0 0 O000000D+O0 2,5050000D+01
Y' 7

6,SBISD+OI 1 O000000D-02 i O000000D-02 O,O000000D+O0
3,4657D+00 0 0000000D+00 9 9000000D-01 -I,0016006D-01
1,7329D+00 9 8000000D-OI 0 O000000D+O0 O,O000000D+O0
8,8315D-01 0 0000000D+00 0 O000000D+O0 5,0000000D-01
1,3883D-03 0 O000000D+O0 0 O000000D+O0 3,1516006D-01
6,9315D-04 0 0000000D+00 0 0000000D+00 2,7000000D-01
6,9315D-06 0 O000000D+O0 0 O000000D+O0 1,5000000D-02

Retention of ingested activity within GI-Tract, (ICRP-30 GI MODEL)
'S' 0,050000 4
2,400000D+01 -1,905321D-02
6,315789D+00 1,645335D-01
1,800000D+O0 -1,795502D+00
I,O00000D+O0 2,650022D+00
'I' 0,002000 4
2,400000D+01 -1,844323D-03
6,012024D+00 1.162030D-01
1,800000D.O0 -I,924981D+00
I,O00000D+O0 2,810632D+00

Retention of systemic aotlvity (ICRP-SO/54)
5

2,77258E+00 5,37848E-01
1,15525E-01 2,39044E-01
3,46574E-02 1.99203E-01
4,62098E-04 9,96016E-04
1,38628E-04 2,29084E-02

Retention at wound si_e
1
,25 I,

H/D DOSE per unit deposition (SV/BQ) FOR IN_L%LATION (ICRP-SO, NUR/_G/CR-1962)
'D' 8
2 61E-8 4,74E-8 4,83E-8 Gonads'

2 BIE-8 4 74E-8 4 83E-8 Breast'
30IE-8 7 53E-8 1 14E-6 LunBs'
7 26E-7 1 32E-6 1 35E-6 R Marrow'
I 14E-5 2 08E-5 2 12E-5 B Surface'

2 61E-8 4 74E-8 4 83E-8 Thyroid'
9 68E-7 1 75E-6 1 79E-6 Remainder'
7 36E-7 1 34E-6 I 49E-6 Effective'
'W' 8
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7,12E-g 2,58E-8 I 17E-8 'Gonadn'
7,12E-8 2,58E-8 1 17E'8 'B_eas_'

0, 0, 8 04E-5 'Lunss'
1,88E-7 7,21E-7 3 26E-7 'R Marrow'
3,12E-6 1,13E-5 5 12E-6 'B Sur£aoe'

7,12E-8 2,58E-8 1 17E-8 'Thyroid'
2,75E-7 8,62E-7 4 43E-7 'Remainder'
2,03E-7 7,26E-7 7 58E-6 'Effeotive'
'¥' 8

5,86E-I0 8,27E-I0 8 14E-8 'Gonads'

5,93E-10 6,35E-10 8 25E-8 'Breaab'

0, 0, 1 !3E-3 'Lunss'
1,59E-8 1,71E-8 2 48E-7 'R Harrow'
2,50E-7 2,68E-7 3 88E-6 'B 8urfaoe'
5,86E-I0 6,27E-I0 8 14E-8 'Thyroid'
3,45E-8 3,62E-8 3 48E'7 'Remainder'
2,00E-8 2,12E-8 1,36E-4 'Effeotive'

H/I DOSE/INTAKE (SV/BQ) FOR INGESTION, FI=0,05,0,002 (ICRP-30,NUREG/CR-Ig82)
'S' 0,050 8
2,45E-09 GONAD
2,45E-08 BREAST
2,45E-08 LUNG
6,83E-08 R, MARROW
1,07E-06 BONE SURFACE
2,45E-09 THYROID
1,03E-07 REMAINDER
7,26E-08 EFFECTIVE
'I' 0,002 8
1,00E-IO GONAD
9,79E-11 BREAST
9,79E-II LUNG

2,73E-09 R, MARROW
4,28E-08 BONE SURFACE
8,78E-II THYROID
1,67E-08 REMAINDER
6,68E-08 EFFECTIVE

ALI (Bq) from ICRP-30
Inhalabion
'D' 5,0E+04
'W' 3,0E+04
'Y' I,OE+03

Ingesblon
'S' 0,05 5,0E+05

'I' 0,002 8,0E+06
FLAG INDICATING PRESENCE (I) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE

1
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U-238 .... File ourrent as ell 05-18-80

238,0507847 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1885),I-54)
1,031837E+12 Half-life in days (from ICRP-38, 1 year - 385,25 days)
IF ASSIMILATION PATH IS UNKNOWN ASSIGN THIS OTHER PATHWAY ('H','G')
JHJ

ASSIGN ASSAY WBL TO 'WBC' OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'LUN' 'WBC' 'WBC'

NUMBER OF CLEARANCE CLASSES
3
NUMBER OF GI TRANSFER FUNCTIONS
2

Number of specifio organs for systemio aotivity
0

ASSIGN GI-TRANSFER FUNCTION TO INHALATION CLASS (D,W,Y)
'S' 'S' 'I' i

WEIGHTS FOR RESULTS FOR EACH CLEARANCE CLASS (BRE,URINE,FECAL,WBC,LUN)
'D' 0,0 0,7 0,25 0,01 0,04
'W' 0,0 0,33 0,33 0,01 0,33
'Y' 0,0 0,33 0,33 0,01 0,33

WEIGHTS FOR RESULTS FOR INGESTION CLASS (BRE,URINE,FECAL,WBC,LUN)
'S' 0,0 0,7 0,25 0,04 0,01
'I' 0,0 0,05 0,25 0,68 0,01

WEIGHTS FOR RESULTS FOR INJECTION (BRE,URINE,FECAL,WBC,LUN)
0,0 0,7 0,25 0,04 0,01

ASSIGN CLASSES T,N,U TO D,W,OR Y
'D' 'Y' 'Y'

Transfer tabs per day from lung to blood, (ICRP-S0 LUNG MODEL)
'I)'3
6.8315D+01 3,4857858D+01 8,5848882D+01 0,0000000D+00

1,3063D+00 0,0000000D+O0 0,0000000D+00 "1,3752040D+02
1,3835D+00 0,0000000D+00 0 0000000D+00 1,3862844D.02
'W' 3
8.8315D+01 B,g314718D+O0 3 465735gD+01 0.0000000D+00
1,3863D-02 0,0000000D+00 0 O000000O+00 "3,4448415D-01
1,3835D-02 0,0000000D+O0 0 0000000D4'00 3,4657358D-01
'Y' 3
B,g315D+01 8,8314718D-01 8 8314718D'01 0,0000000D+00
1,3883D-03 0,0000000D+00 0,0000000D+00 -I,1783502D-04
6,9315D-04 0,0000000D+00 0,0000000D+00 1,8714874D-04

Transfer care per day from lung inbo GI-Traob, (ICRP-30 LUNG bIODEL)
'D' 2
8,9315D+01 3,4857359D+01 0,0000000D+00 O,0000000D+00
3,4657D+00 0,0000000D+00 1,7328680D-01 0,0000000D+00
'W' 4
3,4657D+00 0,0000000D+00 1,7328580D+00 -3,5214104D-01
1,7329D+00 1,5595012D+00 0,0000000D+00 0,0000000D+00
6.9315D-01 0,0000000D+00 0.0000000D+00 3,4657359D-01
1,3863D"02 0,0000000D+00 0.0000000D+00 5,5674472D-03
'Y' 4

3.4657D+00 0,0000000D+00 3.4310785D+00 -3,4712833D-01
1,7328D+00 1,7155383D+00 0,O000000D+00 0,O000000D+00
8.9315D-01 0,0000000D+00 0,0000000D+00 3,4657358D-01
1.3863D-03 0,0000000D+00 0,0000000D+00 5,5473864D-04

Transfer rate per day of ingested activity be blood, (ICRP-30 GI MODEL)
'S' 0.050000 2
2,400000D+01 -4.285714D-01
8,315788D+00 4,285714D-01
'I' 0,002000 2
2,400000D+01 -I.BO4278D-02
_,012024D+00 I,BO4278D-02

Transfer rate per day of ingested acbivlby be feces
'S' 0,050000 4
2,400000D+01 -2,870572D-02
6.315788D+00 8.105874D-01
1.800000D+00 -3.231803D+00
1,000000D+00 2,650022D+00

'I' 0,002000 4
2,400000D+01 -2.822087D-02
6,012024D+00 8.825724D-01
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1,800000D+00 -3,404984D+00
1,000000D+00 2.810632D+00
Transfer rate per day from wound Lo blood

1
,25 ,25

Urinary exoretlon funotlon (ICRP-54)
5

2,77259D+00 1,5
1,15525D-01 0,028
3,48574D-02 6,9D-03
4,62088D-04 4,8D-07
1,38629D-04 3,2D-06

Feoal exor_tion funotion
0

Breath exore_ion funotion
0

Retention of inhaled aotivity within lunss, (ICRP-30 LUNG MODEL)
'D' 4

6,SBISD+01 1,0000000D+00 8,5000000D'01 0,0000000D+00
3,4857D+00 0 0000000D+00 5,0000000D-02 0,0000000D+00
1,3863D+00 0 0000000D+00 0,0000000D+00 "8,8200000D+01
1,3835D+00 0 0000000D+00 0,0000000D+00 1,0020000D+02
'W' 6

6,9315D+01 i 0000000D-01 5,0000000D'01 0 0000000D+00
3,4657D+00 0 0000000D+00 5,0000000D-01 -I 0160643D-01
1,7329D+00 9,0000000D-01 0,0000000D+00 0 0000000D+00
6,9315D-01 0,0000000D+00 0,0000000D+00 5 0000000D-01
1,3863D-02 0,0000000D+00 0,0000000D+00 -2 4448394D+01
1,3835D-02 0,0000000D+00 0,0000000D+00 2 5050000D+01
'Y' 7

6,9315D+01 i 0000000D-02 1,0000000D-02 0,0000000D+00
3,4657D+00 0 0000000D+00 9,9000000D'01 -I,0016006D'01
1,7329D+00 g 9000000D-01 0,0000000D+00 0,0000000D+00
6,9315D-01 0 0000000D+00 0,0000000D+00 5,0000000D'01
1.3863D-03 0 0000000D+00 0,0000000D+00 3,1516006D-01
6,9315D-04 0 0000000D+00 0.0000000D+00 2,7000000D'01
6,9315D-06 0 0000000D+00 0,0000000D+00 1,5000000D-02

Retention of in&ested aotivity within GI-Traot, (ICRP-30 GI MODEL)
'S' 0,050000 4
2,400000D+01 "1,905321D-02
6,315789D+00 1,645335D'01
1,800000D+00 -1,795502D+00
I.O00000D+00 2,650022D+00
'I' 0,002000 4

2,400000D+01 -I,844323D-03
6,012024D+00 1,162030D-01
1,800000D+00 -I,924991D+00
1,000000D+00 2,810632D+00

Retention of systemic aotivity (ICRP-30/54)
5

2,77259E+00 5,37_49E-01
1,15525E-01 2,39044E-01
3,46574E'02 1,99203E'01
4,62098E-04 9,96016E-04
1,38629E-04 2,29084E-02

Rebention at wound site
I

,25 i,

H/D DOSE per unit deposition (SV/BQ) FOR INHALATION (ICRP-30, NUREG/CR-1962)
'D' 8
2 45E-8 4 46E-8 4,55E-8 'Gonads'

2 45E-8 4 46E-8 4,55E-8 'Breast'
2 80E-8 7 00E-8 1,06E-6 'Lun&s'
7 24E-7 1 32E-6 1,34E-6 'R Marrow'
1 08E-5 1 96E-5 2.'00E-5 'B Surfaoe'

2 44E-8 4 44E-8 4,53E-8 'Thyroid'
8 08E-7 1,64E-6 1,67E-6 'Remainder'
6 86E-7 1,26E-6 1,41E-6 'Effective'
'W' 8
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8 71E-g 2,43E-8 1,10E-8 Gonads'
6 74E-g 2,44E=8 1,11E'0 Breasb'

0 O, 5,88E-5 Lungs'
1 98E-7 7,18E-7 3,25E-7 R Marrow'
2 94E-8 1,07E-5 4,82E-6 B Surfaoe'

6 71E'9 2,43E'8 1,10E-8 Thyroid'
Z 58E-7 9,03E'7 4,1gE-7 Remainder'
I g2E-7 6,87E-7 7,13E'B E£feobive'

Y' 8

5 85E-!0 6,05E-I0 8,81E-9 Gonads'
5 82E-I0 7,28E-I0 I 07E-8 Breast'

0 0, i 06E-3 Lunas'
i 61E-8 1,72E-8 2 50E-7 R Marrow'
2 3BE-7 2,53E-7 3 68E-6 B Surfaoe'

5 48E-I0 S,83E'IO i OOE-8 Thyroid'
3 30E-8 3,43E-8 3 34E'7 Remainder'
1 91E-8 2,02E-8 1 28E-4 Effeobivu'

H/I DOSE/INTAKE (SV/BQ) FOR INGESTION, FI-0,05 & 0,002 (ICRI-30, NUREG/CR-1962)
'S' 0,050 8

2 31E-09 GONAD
2 31E-09 BREAST
2 30E-09 LUNG
8 80E-08 R, MARROW
1 OIE-06 BONE SURFACE
2 30E-08 THYROID
9 6gE-08 REMAINDER
6 88E-08 EFFECTIVE

I' 0,002 8
1,02E-lO GONAD
9,33E-II BREAST
9,22E-II LUNG
2,72E-09 R, MARROW
4,04E-08 BONE SURFACE
9,20E-II THYROID
1,61E-08 RF2dAINDER
6,42E-09 EFFECTIVE

ALI(Bq) (from ICRP-30)
Inhalation
'D' 5,0E+4
'W' 3,0E+4
'Y' 2,0E+3

InGestion
'S' 0,05 5,0E+5
'I' 0,002 8,0E+8

FLAG INDICATING PRESENCE (I) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
1
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PU-230 .... File oUrrent as ofz 05-18-8D

238,0485548 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1885),I-54)
3,20gE04 Hall-life in days (from ICRP-38, i year - 385,25 days)
IF ASSIMILATION PATH IS UNKNOWN ASSIGN TIIISOTHER PATHWAY ('H',IG')
JHl

ASSIGN WBL ASSAY TO eWBC' OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'LUN' 'WBC' 'WBC'

NUMBER OF CLEARANCE CLASSES
2
NUMBER OF GI TRANSFER FUNCTIONS
3

Number o£ npeoifio orsans for sys_emlo aotivity
0

ASSIGN GI TRANSFER FUNCTION TO IN}_LATION CLASS (W & Y)
'S' 'V'
WEIGHTS FOR RESULTS FOR EACH CLEARANCECLASS (BRE,URINE,FECAL,WBC,LUN)
'W' 0,0 0.33 0,33 0,01 0,33
'Y' 0,0 0,33 0,33 0,01 0,33

WEIGHTS FOR RESULTS FOR INGESTION CLASS (BRE,URINE,FECAL,WBC,LUN)
'S' 0,0 0,7 0,25 0,04 00l
'I' 0,0 0,5 0,48 0,01 00l

'V' 0,0 0_3 0,68 0,01 00l
WEIGHTS FOR RESULTS FOR INJECTION (BRE,URINE,FECAL,WBC,LUN)

0,0 0,7 0,25 0,04 0 01

ASSIGN CLASSES T,N,U TO D,W,OR Y
'W' 'Y' 'Y'

Transfer rate per day from ItlnB tO blood, (ICRP-30 LUNG MODEL)
'W' 3
6,8315D+01 8,8314718D+00 3,4657358D+01 0,0000000D+00
1,3863D-OZ O,O000000D+O0 O,O000000D+O0 -3,t_9415D-Ol
1,3835D-02 O,O000000D+O0 O,O000000D+O0 3,4657358D-01
'Y' 3
6,9315D+01 6,9314718D-01 6,8314718D-01 O,0000000D+00
1,3863D-03 0,0000000De00 O,0000000D+00 "I,1783502D-04
6,g315D-04 0,O000000D+00 0,0000000D+00 1,8714874D-0_

Transfer rate per day from lunB il]tO OI-Tract, (ICRP-30 LUNG MODEL)
'W' 4
3,4857D+00 O,O000000D+O0 1,7328580D+00 -3 5214104D-01
1,7329D+00 1,5595812D+00 O,0000000D+00 0 0000000D+00
8,8315D-01 0,O000000D+00 O,0000000D+00 3 t_65735gD-01
1,3883D-02 0,O000000D+00 O,0000000D+00 5 5B74_72D-03
'Y' 4
3,4857D+00 0,O000000D+00 3.4310785D+00 -3 4712833D,,01
1,7328D+00 1,7155383D+00 0,0000000D+00 0 0000000D+00
B,S315D-01 0.0000000D+00 0,0000000D+00 3 4B57359D-01

1,3863D-03 0,O000000D+00 O,00000DOD+00 5 54738B4D-04

Transfer rate per day of insested activity to blood, (ICRP-30 GI MODEL)
'S' 0,001000 2
2,400000D+01 -8,010681D-03
8,008008D+00 8,010881D-03
'I' 0,000100 2
2,400000D+01 -8,001087D-04
6.000600D+00 B,OOIOB7D-04

'V' 0,000010 2
2,400000D+01 -8,000107D-05
8,0000SOD+O0 8,000107D-05

Transfer rabe per day of in_estvd aotivlty to feces
'S' 0,001000 4
2,400000D+01 -2,821153D-02
S.00B00BD+00 8,841419D-01
1,800000D+00 -3,468841D+00
1,000000D+00 2,814011D+00
'I' 0,090100 4

2,400000D+01 -2,820306D'02
8,000800D+00 6,855588D'01
1,800000D+00 -3,474407D+00
1,000000D+00 2,517053D+00
'V' 0,000010 4
2,400000D+01 -2,820221D-02
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B,O000BOD+O0 8,856985D-01
1,800000D+O0 -3,474854D+00
I,O00000D+O0 2,817357D+00

Transfer rate per day from wound to blood
I
,25 ,25

Urinary exoretlon (Adapted from L_sett & Eokerman Health Phys, 337-348, 1987)
4
0,8836899 4,705182E'03
9,342865E'02 6,819504E'04
2,084024E-02 7,649270E'05
1,652537E'05 1,855162E'05

Fecal exoretlon (Adapted from Leg_ett & Eokerman, Health Phy'_ 337-346, 1987)
3
0,2310 3,5E-03
0,1155 I,OE-03
1,8E-05 _,OE-O6

Breath exoretion funotion
0

Retention of inhaled activity within lungs, (ICRP.-30LUNG MODEL)
'W' 6

6 9315D+01 I,O000000D-OI 5,0000000D-OI 0 O000000D+O0
3 4857D+00 O,O000000D+O0 5,0000000D'OI -i 0160643D-01
1 7329D+00 9,0000000D-DI O,O000000D+O0 0 O000000D+O0
6 9315D-01 O,O000000D+O0 O,O000000D+O0 5 O000000D-OI
1 3863D-02 O,O000000D+O0 O,O000000D+O0 -2 4440394D+01
1 3835D-02 0,0000000D+00 0 0000000D+00 2 5050000D+01
Y' 7

6 9315D+01 I,O000000D'02 10000000D-02 0 O000000D+O0
3 4857D+00 O,O000000D+O0 9 9000000D-01 "i 0016006D-01
I 7329D+00 9,9000000D-01 0 O000000D+O0 0 O000000D+O0
6 9315D-01 O,O000000D+O0 O,O000000D+O0 5 O000000D-01
i 3863D-03 O,O000000D+O0 O,O000000D+O0 3 1516008D-01
6 9315D-04 O,O000000D+O0 O,O000000D+O0 2 7000000D-OI
6 9315D-06 O,O000000D+O0 O,O000000D+O0 1 5000000D-02

Retention of in_estod aotlvity within GI-Tract, (ICRP-30 GI MODEL)
'S' 0,001000
2,400000D+01 -1,509259D-03
6,006006D+00 1,152434D-01
1,800000D+00 -1,927745D+00
1,000000D+O0 2,014011D+00
'I' 0,000100 4
2,400000D+01 -1,208465D-03
6,000600D+00 I,I_3814D-01
1,800000D+00 -1,930226D+00
I,O00000D+O0 2,817053D+00
'V' 0,000010 4
2,400000D+01 -I,178425D-03
6,000060D+00 1,142953D-01

1,800000D+O0 -I,930474D+00
I,O00000D+O0 2,817357D+00

Retention of systemic activity (R,W, Le_gett, Health Phys _9, pp 1133, 1985)
4

0,693E+00 0,012
O,030E+O0 0,020

2,800E-03 0,0_2
2,160E-05 0,926

Retention at wound slte
I

,25 i,

H/D DOSE per unit deposition (SV/BQ) FOR INHALATION (EPA-520/I-SO-020)
'W' 8

2,33E-05 1,15E-04 4,70E-05 Gonads'
8,33E-I0 4,12E-09 1,68E-09 Breast'
O,OOE+O0 D,OOE+O0 7,36E-05 LunB'
1,27E-04 6,27E-04 2,55E-04 R Marrow'
1,58E-03 7,84E-03 3,10E-03 B Surface'
8,02E-I0 3,97E-09 1,62E-00 Thyroid'
5,85E-05 2,90E-04 l,iSE-Ol, Remainder'
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8,61E'05 4,26E'04 1,82E'04 'Effeotlve'
'Y' 0

2,43E'06 2,60E-08 3,78E'05 'Gonads e

8,80E-II 1,10E'I0 1,82E'09 'Breast'

0,00E+00 0 00E+00 1,28E-03 'Luns'
1,35E-05 I 45E-05 2,11E-04 'R Marrow'
1,68E-0_ I 81E-04 2,64E-03 'B Surfaoe'

7,72E-II 9 65E-II 1,42E-08 'Thyroid'
5,50E'08 6 87E-06 1,01E'04 'Rsmalnder'
8,85E'08 9 89E-06 2,88E'04 'Effeotlve'

H/I DOSE/INTAKE (SV/BQ) FOR INGESTION, FINIE-3, IE'4, IE-5 (EPA-520/1-88-020)
'S' 0,001 8
2,33E-07 Gonada
8,41E-12 Breast '

8,48E-12 Lun8
1,27E-06 R, Marrow
1,58E-05 B, Surfaoe

7,88E-12 Thyroid
6,00E-07 Remainder
8,65E-07 Effeotive
'I' 0,0001 8
2,33E-08 Gonads
9,28E-13 Breast

8,50E-13 Lun&
1,27E-07 R, Marrow
1,58E-08 B, Surfaoe

7,88E-13 Thyroid
7,44E-08 Remainder

8,08E-08 Effeotivs
'V' 0,00001 8
2 33E-09 Gonads
1 80E-13 Breast

8 84E-14 Lun8
i 27E'-08 R, Marrow
1 58E-07 B, Surface

7 ggE-14 Thyroid
2 18E-08 Remalnder
I 34E-08 Effeotive

ALI(Bq) (from ICRP 30)
Inhalation
'W' 3,0E+2
'Y' 7,0E+2

Ingestion
'S' 0,001 3,0E+04
'I' 0,0001 3,0E4'05
'V' 0,00001 3,0E+06

FLAG INDICATING PRESENCE (I) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
1
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PU-239 .... FIIs currant aa of: 05-18-90

238,0521578 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A432 (1985),i-54)
8.7897E+06 Half-life in days (from ICRP-38, 1 y.ar - 365.25 daya)
IF ASSIMILATION PATH IS UNKNOWN ASSIGN THIS OTHER PATHWAY ('H','G')
eHI

_SSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR INHAlaTION, INGESTION, INJECTION
'LUN' 'WBC' 'WBC'

NUMBER OF CLEARANCE CLASSES
2

NUMBER OF GI TRANSFER FUNCTIONS
3

Number of specific organs for systemic activity
0

ASSIGN GI TRANSFER FUNCTION TO INHALATION CLASS (W & Y)
'S' 'V'

WEIGHTS FOR RESULTS FOR EACH CLEARANCE CLASS (BRE,URINE,FECAL,WBC,LUN)
'W' 0.0 0.33 0,33 0,01 0,33
'Y' 0.0 0.33 0,33 0,01 0.33

WEIGHTS FOR RESULTS FOR INGESTION CLASS (BRE,URINE,FECAL,WdC,LUN)
'S' 0,0 0.7 0.25 0,04 0,01
'I' 0.0 0,5 0,48 0,01 0.01
'V' 0.0 0,3 0,68 0,01 0.01

WEIGHTS FOR RESULTS FOR INJECTION (BI_,URINE,FECAL,WBC,LUN)
0.0 0.7 0.25 0.04 0,01

ASSIGN CLASSES T,N,U TO D,W,OR Y
'W' 'Y' 'Y'

Transfer rate per day from lung to blood, (ICRP-30 LUNG MODEL)
'W' 3
8.9315D+01 6.9314718D+00 3.4657359D+01 0.0000000D+00
1.3863D-02 0,0000000D+00 0.0000000D+00 -3.4449415D-01
1.3835D-02 0.0000000D+00 0.0000000D+00 3.4657359D-01
'Y' 3
6.9315D+01 6,9314718D-01 6,9314718D-01 0.O000000D+00
1.3863D-03 0,0000000D+00 0,0000000D+00 -1.1783502D-04
6.9315D-04 0.0000000D+00 0.0000000D+00 1,8714974D-04

Transfer rate per day from lung into GI-Tract, (ICRP-30 LUNG MODEL)
'W' 4
3.4857D+00 0.0000000D+00 1,7328680D+00 -3.5214104D-01
1.7329D+00 1.5595812D+00 0.0000000D+00 0,0000000D+00
6.9315D-01 0,0000000D+00 0.0000000D+00 3.4657359D-01
1.3863D-02 0,0000000D+00 0.0000000D+O0 5.5674472D-03
'Y' 4
3.4657D+00 O.0000000D+00 3.4310785D+00 -3.4712833D-01
1,7329D+00 1.7155393D+00 0.0000000D+00 0,0000000D+00
5,9315D-01 0.0000000D+00 0.0000000D+00 3.4657359D-01
1.3863D-03 O.0000000D+00 0.0000000D+00 5.5473964D-04

Transfer rate per day of ingested activity to blood. (ICRP-30 GI HODEL)
'S' 0.001000 2
2,400000D+01 -8,010681D-03
6.006006D+00 8,010681D-03
'I' 0.000100 2

2.400000D+01 -8,001067D-04
6.000600D+00 8.001067D-04

'V' 0.000010 2
2.400000D+01 -8,000107D-05
6.000060D+00 8,000107D-05

Transfer Kate per day of ingested activity to feces
'S' 0.00!000 4
2.400000D+01 -2.821153D-02
6.006006D+00 6,841419D-01
1.800000D+00 -3.459941D+00

1.000000D+00 2.814011D+00
'I' 0.000100 4

2.400000D+01 -2.820306D-02
6,000600D+00 6.855569D-01
1,800000D+00 -3.474407D+00
1,000000D+00 2,817053D+00
'V' 0.000010 4
2.400000D+01 -2.8202ZID-02
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6.000060D+00 6,856985D-OZ
Z.800000D+O0 -3,474854D+00
I.O00000D+O0 2,817357D+00

Transfer rats per day from wound to blood
1
.25 ,25

Urinary excretion (Adapted from Le88ett & Eckerman Health Phys. 337-348, 1987)
4
0,8836899 4,705162E-03
g.342865E-02 6,818504E-04
2.084024E-02 7,649270E-05

1,652537ET05 1.655162E-05
Fecal excretion (Adapted from Lesgett & Eckerman, Health Phys, 337-348, 1987)

3
0,2310 3,5E-03
0,1155 1,0E-03
1,8E-05 5.0E-06

Breath excretion function
0

Retention of inhaled activity within lunss, (ICRP-30 LUNG MODEL)
'W' 6

6 9315D+01 1.0000000D-01 5.0000000D-OI 0 O000000D+O0
3 4657D+00 O.O000000D+O0 5,0000000D-01 -I 0160643D-01
1 7329D+00 9.0000000D-01 O.O000000D+O0 0 O000000D+O0
6 8315D-01 O,O000000D+O0 O,O000000D+O0 5 O000000D-01
1 3863D-02 O.O000000D+O0 O.O000000D+O0 -2 4448384D+01
1 3835D-02 O.O000000D+O0 O.O000000D+O0 2 5050000D+01
Y' 7

6 9315D+01 1 O000000D-02 10000000D-02 0 O000000D+O0
3 4657D+00 0 O000000D+O0 9 @O00000D-01 -1 0016006D-01
1 7329D+00 9 9000000D-01 0 O000000D+O0 0 O000000D+O0
6 9315D-01 0 O000000D+00 0 0000000D+00 5 0000000D-01
1 3863D-03 0 0000000D+00 0 0000000D+00 3 1516006D-01
6 8315D-04 0 0000000D+00 0 0000000D+00 2 7000000D-01
6 9315D-06 0 0000000D+00 0 0000000D+00 1 5000000D-02

Retention of insested activity within GI-Tract, (ICRP-30 GI MODEL)
'S' 0.001000 4

2.400000D+01 -1.508259D-03
6.006006D+00 1.152434D-01

1.800000D+00 -1.927745D+00
1.000000D+00 2.814011D+00
'I' 0.000100 4
2.400000D+01 -1.208465D-03
6.000600D+00 1.143814D-01
1,800000D+00 -1.930226D+00
1.000000D+00 2,817053D+00
'V' 0,000010 4
2.400000D+01 -1,178425D-03
6,000060D+00 1.142853D-01
1.800000D+00 -1.830474D+00
1.000000D+O0 2.817357D+00

Retention of systemic activity (R.W. Le88ett, Health Phys 49, pp 1133, 1885)
4

0.693E+00 0,012
0.030E+00 0.020
2.800E-03 0.042
2,160E-05 0,826

Retention at wound site
1
.25 I.

H/D DOSE per unit deposition (SV/BQ) FOR INHALATION (EPA-520/1-88-020)
'W' 8

2.65E-05 1 31E-04 5,34E-05 Gonads'
7.68E-10 3 80E-09 1.55E-09 Breas_ °

0.00E+00 0 00E+00 6.92E-05 Lung'
1,41E-04 6 87E-04 2.84E-04 R Marrow'
1.76E-03 8 70E-03 3,54E-03 B Surface'

7,52E-I0 3 72E-09 1,52E-09 Thyroid'
6,30E-05 3 12E-04 1,27E-04 Remainder'
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9,52E-05 4.71E-04 2,00E-04 'Effective'

'Y' 8

2 80E-06 3,00E-0fi 4,37E-05 Gonads'

7 gSE-II g.87E-II 1.47E-09 Breast'

0 00E+00 0,00E+00 1 29E-03 Lung'

1 31E-05 l,fi4E-05 2 42E-04 R Marrow'

I 84E-04 2.05E-04 3 02E-03 B Surface'

7 50E-II g,38E-11 1 38E-09 Thyroid'

6 05E-08 7,57E-08 1 11E-04 Remainder'

8 02E-06 1.lIE-05 3 IgE-04 Effective'

H/I DOSE/INTAKE (SV/BQ) FOR INGESTION, FI-IE-3, IE-4, IE-5 (EPA-520/1-88-020)

'S' 0,001 8

2.64E-07 Gonads

7,89E-12 Breast

7,74E-12 Lung .'

1.41E-0B R, Marrow

1.76E-05 B, Surface

7,49E-12 Thyroid

6.43E-07 Remainder

g,56E-07 Effective

'I' 0,0001 8

2.64E-08 Gonads

8.09E-13 Breast

7,75E-13 Lung

1,41E-07 R. Marrow

1.76E-06 B, Surface

7,4gE-13 Thyroid

7,77E-08 Remainder

9,gSE-08 Effective

'V' 0.0001 8

2.64E-09 Gonads

1,21E-13 Breast

7.89E-14 Lung

1,41E-08 R, Marrow

1.76E-07 B, Surface

7,50E-14 Thyroid
2.12E-08 Remainder

1.40E-08 Effective

ALI(Bq) (from ICRP 30, Part 4, pp 7,)

Inhalation

'W' 2,0E+2

'Y' 6,0E+2

Ingestion

'S' 0,001 3.0E+04

'I' 0.0001 3.0E+05

'V' 0.00001 3.0E+06

FLAG INDICATING FKESENCE (i) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE

1
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PU-241 .... File ourrent as of: 04-25-00

241,0568458 Mass (from WAPSTRA & AUDI, NUC[[:_ARPHYSICS, A432 (1885),I-54)
5.26E+03 Half-life in days (from ICRP-38, I year = 365,25 days)
IF ASSIMILATION PATH IS UNKNOW_ ASSIGN THIS OTHER PATHWAY ('H' 'G')
rH'

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'LUN' 'WBC' 'WBC'

NUMBER OF CLEARANCE CLASSES
2

NUMBER OF SI TRANSFER FUNCTIONS
3

NLunber of speolfio orsans for systemio aotivity
0

ASSIGN GI TI_SFER FUNCTION TO INHALATION CLASS (W & Y)
'S' 'V'

WEIGHTS FOR RESULTS FOR EACH CLEARANCE CLASS (BRE,URINE,FECAL,WBC,LUN)
'W' 0,0 0,33 0,33 0,01 0,33
'Y' 0,0 0,33 0,33 0,01 0,33
WEIGHTS FOR RESULTS FOR INGESTION CLASS (BRE,URINE,FECAL,WBC,LUN)
'S' 0,0 0,7 0.25 0,04 0.01
'I' 0.0 0,5 0,48 0,01 0,01

'V' 0.0 0,3 0.68 0,01 0,01

WEIGHTS FOR RESULTS FOR INJECTION (BRE,URINE,FECAL,WBC,LUN)
0,0 0,7 0,25 0,04 0,01

ASSIGN CLASSES T,N,U TO D,W,OR Y
'W' 'Y' 'Y'

Transfer rate per day from lung to blood. (ICRP-30 LUNG MODEL)
'W' 3

6.9315D+01 6,9314718D+00 3,465735gD+01 0,0000000D+00
1.3863D-02 0,0000000D+00 0.0000000D+00 -3,4449415D-01
1,3835D-02 0,0000000D+00 0,O000000D+00 3,4657359D-01
'Y' 3
6.g315D+OI 6,9314718D-01 6,9314718D-01 O,O0000OOD+O0
1,3863D-03 O.O000000D+O0 O,O000000D+O0 -I,1783502D-04
6,9315D-04 O,O000000D+O0 O,O000000D+O0 1,8714974D-04

Transfer _ate per day from lun8 into GI-Traot, (ICRP-30 LUNG MODEL)
'W' 4
3.4657D+00 0,0000000D+00 1,7328680D+00 -3,5214104D-01

1.7329D+00 1,5595812D+00 0.0000000D+00 0,0000000D+00
6,8315D-01 0°0000000D+00 0.0000000D+00 3,4657358D-01
1,3863D-02 0.0000000D+00 0,0000000D+00 5,5674472D-03
'Y' 4

3,4657D+00 0,0000000D+00 3.4310785D+00 -3.4712833D-01
1.7329D+00 1.7155383D+00 0,0000000D+00 0,0000000D+00
6.9315D-01 0,0000000D+00 0.0000000D+00 3,4657359D-01
1,3863D-03 O,0000000D+00 0,0000000D+00 5,5473964D-04

Transfer rate per day of ingested activity to blood. (ICRP-30 GI MODEL)
'S' 0,001000 2
2,400000D+01 -8,010681D-03
6.006006D+00 8,010681D-03
'I' 0,000100 2
2.400000D+01 -8,001067D-04
6.000600D+00 8.001067D-04
'V' 0.000010 2
2.400000D+01 -8.000107D-05

6.000060D+00 8,000107D-05

Transfer rate psr day of ingested activity to feces
'S' 0.001000 4
2.400000D+01 -2.821153D-02
6.006006D+00 6.841419D-01
1.800000D+00 -3.469941D+00
I,O00000D+00 2.814011D+00
'I' 0,000100 4
2.400000D+01 -2,820306D-02
6,000600D+00 6,85556gD-01
I,BO0000D+O0 -3,474407D+00
1.000000D+O0 2.817053D+00
'V' 0,000010 4
2.400000D+01 -2,820221D-02
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6.000060D+00 6,856985D-OI

I,BOOOOOD+O0 -3,474854D+00

I,O00000D+O0 2,817357D+00

Transfer rate per day from wound to blood

I

,25 ,25

Urinary excretion (Adapted from Lsggett & Eokerman Health Phys, 337-348, 1987)

4

0,8836899 4,705162E-03

9,342865E-02 6,819504E-04

2,084024E-02 7,649270E-05

1,652537E-05 1,655162E-05

Fecal excretion (Adapted from Legsett & Eckerman, Health Phys, 337-34B, 1887)

3

0,2310 3,5E-03

0,1155 1.0E-03

1.9E-05 5,0E-06

Breath excretion function

0

Retent£on of inhaled activity within !un5s, (ICRP-30 LUNG MODEL)
'W' 6

6 9315D+01 I O000000D-OI 5 O000000D-01 0 O000000D+O0

3 4657D+00 0 O000000D+O0 5 O000000D-OI -i 0160643D-01

1 7329D+00 8 O000000D-OI 0 O000000D+O0 0 O000000D+O0

6 9315D-01 0 O000000D+O0 0 O000000D+O0 5 O000000D-OI

1 3863D-02 0 O000000D+O0 0 O000000D+O0 -2 4448394D+01

I 3835D-02 0 O000000D+O0 0 O000000D+O0 2 5050000D+01

Y' 7

6 9315D+01 1 0000000D-02 1,0000000D-02 0 0000000D+00

3 4657D+00 0 O000000D+O0 9,9000000D-01 -i 0016006D-01

1 7329D+00 9 SOOOOOOD-OI O.0000000D+O0 0 O000000D+O0

6 9315D-01 0 0000000D+00 O,O000000D+O0 5 O000000D-OI

1 3863D-03 0 UOOOOOOD+O0 O,O000000D+O0 3 1516006D-01

6 9315D-04 0 O000000D+O0 O,O000000D+O0 2 7000000D-OI

6 9315D-06 0 O000000D+O0 O,O000000D+O0 1 5000000D-02

Retention of In_ested activity within GI-Tract, (ICRP-30 GI MODEL)
'S' 0.001000 4

2.400000D+01 -1,509259D-03

6,006006D+00 1.152434D-01

1,800000D+O0 -1,927745D+00

I.O00000D+O0 2,814011D+00

'I' 0,000100 4

2,400000D+01 -1.208465D-03

6,000600D+00 1.143814D-01

1,800000D+00 -I,930226D+00

I,O00000D+O0 2,817053D+00

'V' 0,000010 4

2.400000D+01 -I,178425D-03

6,000060D+00 1.142953D-01

1,800000D+O0 -1,930474D+00

I,O00000D+O0 2,817357D+00

Retention of systemic activity (R,W, Le_gett, Health Phys 49, pp 1133, 1985)

4

0,693E+00 0.012

O,030E+O0 0,020

2.800E-03 0,042

2.160E-05 0,926

Retention at wound site

1

.25 i,

H/D DOSE per unit deposition (SV/BQ) FOR INHALATION (EPA-520/1-88-020)
'W' S

5 68E-07 2 81E-06 1,15E-06 'Gonads'

2 55E-II I 26E-I0 5,14E-II Breast'

000E+O0 000E+O0 2.97E-08 Lung'

2 80E-06 1 39E-05 5,64E-06 R Marrow'

3 50E-05 1 73E-04 7,06E-05 B Surface'

I 03E-II 5 12E-II 2,08E-II Thyroid'

i fOE-06 5 42E-06 2,21E-06 Remainder'
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1,88E-0fl 9,19E-06 3,75E-06 'Effective'
'Y' 8

5,52E-08 6,90E-08 1,02E'06 'Gonads'
2,85E-12 2 67E-12 8 13E'II 'Breast'

0 00E_00 0 00E+00 1 27E-05 'Lun_'
2 88E-07 3 57E-07 5 28E-06 'R Marrow'
3 56E-06 4 45E-06 8 55E-05 'B Surface'

9 15E-13 I 14E-12 3 51E-II 'Thyroid'
100E-07 7 53E-08 2 26E'08 'Remainder'
1 85E-07 2 16E-07 5 08E-06 'Effective'

H/I DOSE/INTAKE (SV/BQ) FOR INGESTION, FI=IE-3, IE-4, IE-5 (EPA-520/1-88-O20)
'S' 0,001 8
5 66E-09 Gonads
2 52E-13 Breast

4 45E-13 Lun8
2 78E-08 R, Marrow
3 48E-07 B, Surface
i 01E-13 Thyroid
1 10E-08 Remainder
1 85E-08 Effective
'I' 0,0001 8
5 66E-I0 Gonads
2 54E-14 Breast

4 45E-14 Lun8
2 78E-09 R, Marrow
3 48E-08 B, Surface

I 01E-14 Thyroid
1 16E-09 Remainder
1 87E-09 Effective
'V' 0,0001 8
5 66E-II Gonads
2 79E-.15 Breast

4 48E-15 Lun8
2 78E-I0 R, Marrow
3 48E-09 B, Surface

1 01E-15 Thyroid
1 85E-I0 Remainder
2 07E-10 Effective

ALI(Bq) (from ICRP 30, Part 4, pp 7,)
Inhalation
'W' 1,0E+04
'Y' 3,0E+04

Ingestion
'S' 0,001 1.0E+06
'I' 0,0001 1,0E+07
'V' 0,000011,OE+08
FLAG INDICATING PRESENCE (i) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE

1
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AM-241 .... File current as of: 01-22-81

241,0568235 Mass (from WAPSTRA & AUDI, NUCLEAR PHYSICS, A4[_2 (1885),I-54)

1,5788E+05 Half-llfe in days (from ICRP-38, I year = 365,25 days)

IF ASSIMILATION PATH IS UNKNOWN ASSIGN THIS OTHER PATHWAY ('H','G')

'Hi

ASSIGN WBL ASSAY TO 'WBC' OR 'LUN' FOR INHALATION, INGESTION, INJECTION

'LUN ' 'WBC ' 'WBC '

NUMBER OF CLE}hRANCE CLASSES

1

NUMBER OF GI TRANSFFA FUNCTIONS

1

Number of specific organs for systemlo activity i
0

ASSIGN GI TRANSFER FUNCTION TO INHALATION CLASS W

iS'

WEIGHTS FOR RESULTS FOR EACH CLEARANCE CLASS (BRE,URINE,FECAL,WBC,LUN)

'W' 0,0' 0,33 0,33 0,01 0,33

WEIGHTS FOR RESULTS FOR INGESTION CLASS (BRE,URINE,FECAL,WBC,LUN)

'S' 0,0 0,7 0,25 0,04 0,01

WEIGHTS FOR RESULTS FOR INJECTION (BRE,URINE,FECAL,WBCjLUN)

0,0 0,7 0,25 0,04 0,01

ASSIGN CLASSES T,N,U TO D,W,OR Y
'W' 'W' 'W'

Transfer rate per day from lung to blood, (ICRP-30 LUNG MODEL)
'W' 3

S,83150+01 8,8314718D+00 3,4857359D+01 0,0000000D+00

1,3863D-02 0,0000000D+00 0.0000000D+00 -3,44484150-01

1,3835D-02 0,0000000D+00 0,0000000D+00 3.4657358D-01

Transfer rate per day from lun$ into GI-Traot, (ICRP-30 LUNG MODEL)
'W' 4

3,4657D+00 0,0000000D+00 1.7328680D+00 -3,5214104D-01

1,7329D+00 1.5585812D+00 0.0000000D+00 0,0000000D+00

6,8315D-01 0,0000000D+00 0,0000000D+00 3,46573590-01

1,3863D-02 0,0000000D+00 0.0000000D+00 5,5674472D-03

Transfer rate per day of ingested activity to blood, (ICRP-30 GI MODEL)

'S' 0,001000 2

2,400000D+01 -8,0106810-03

6,006006D+00 8,010681D-03

Transfer rate per day of ingested activity Lo feces

'S' 0,001000 4

2,400000D+01 -2 821153D-02

5.0060050+00 6 B41_190-01

1,800000D+00 -3 469841D+00

1,000000D+00 2 814011D+00

Transfer rate per day from wound to blood
1

,25 .25

Urinary excretion (Leggett's Am excretion model)
12

4,159000E+00 i 826425E-01

9.900000E-02 3 510045E-03

3,636911E+01 -2 090496E-01

8,882260E-01 2 276378E-02

2,286900E-02 1 297749E-05

6,646000E-03 2 375280E-05

1,385000E-03 8 778850E-07

8,810000E-04 8.065183E-05

6,320000E-04 1,877040E-07

1,830000E-04 8,315886E-06

1.939208E-05 1,017264E-05

1,060000E-04 5,069556E-06

Fecal excretion (Leggett's Am excretion model)

ii

3,300000E-01 5,100810E-03

3,636911E+01 -3,168_76E-03

8,882260E-01 -I,g71511E-03

2,296800E-02 1,621457E-06

6,646000E-03 2,259640E-06

1,395000E-03 5,342850E-07
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9,BI0000E-0_ 2,923478E-05
6,320000E-04 5,842984E-08
1,830000E-04 2,150799E-06
1,939208E-05 2,525120E-06

1,080000E-04 1,285144E-06
Breath excretion function

0

Retention of inhaled aotivity within lunss, (ICRP-30 LUNG blODEL)
'W' 6

6 9315D+01 1,0000000D-01 5 0000000D-01 0,0000000D+00
3 4857D+00 0,O000000D+00 5 0000000D'01 "I,0180843D-01
1 7329D+00 9,0000000D'01 0 0000000D+00 O,0000D00D+00
6 9315D-01 0,0000000D+00 0 0000000D+00 5,0000000D'01
1 3863D-02 O,O000000D+O0 0 O000000D+O0 -2,4448394D+01
1 3835D-02 O,O000000D+O0 0 O000000D+O0 2,5050000D+01

Retention of insested aotivity within GI-Traot, (ICRP-30 GI MODEL)
'S' 0,001000 4
2,400000D+01 -1,509259D-03
8,006006D+00 1,152434D-01
1,800000D+00 -I.927745D+00
1,000000D+00 2,814011D+00

Retention of systemic activity (L_88ett's Am model)
14
36,38911 4,443147E-02
0 988226 1,556546E-02
0 33 0.015457
0 099 0.034811
0 022969 6.332862E-04
0 006848 3.907999E-03
0 001395 1.083446E-03
0 000981 0.1119944
0 000832 3.881542E-04
0 00037 1,399568E-13
0 000183 5,719352E-02
0 000106 5,994815E-02
1 939208E-05 0,6547877
7 39726E-05 2,534002E-13
Retention at wound site

1

.25 I,

H/D DOSE per unit deposition (SV/BQ) FOR INHALATION (EPA-520/I-88-O20)
'W' 8

2,71E-05 1,34E-04 5,46E-05 'Gonads'
2.22E-09 1.10E-08 4 49E-09 'Breast'

0,00E+00 0.00E+00 7 36E-05 'Lung'
1,45E-04 7,18E-04 2 92E-04 'R Marrow'
1,81E-03 8,95E-03 3 65E-03 'B Surface'

1,33E-09 6,80E-09 2 69E-09 'Thyroid'
6,52E-05 3,23E-04 1 31E-04 'Remainder'
9.80E-05 4.85E-04 2 06E-04 'Effective'

H/I DOSE/INTAI<E (SV/BQ) FOR INGESTION, FI=IE-3 (EPA-520/1-88-020)
'S' 0.001 8
2.70E-07 Gonads
2,62E-II Breast

3.38E-11Lun&
1.45E-06 R, Marrow
1,81E-05 B, Surface

1,32E-II Thyroid
6.66E-07 Remainder

9.84E-07 Effective

ALI(Bq) (from ICRP 30, Part 4, pp 7,)
Inhalation
'W' 2.0E+2

Ingestion
'S' 0.001 3.0E+04

FLAG INDICATING PRESENCE (i) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
1
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CM-242 .... File current as oil 01-22-81
242,0588305 Mass (from WAPBTRA & AUDI, NUCLEAR PHYSICS, A432 (1885),I-54)
162,8 Half-llfe in days (from ICRP-38)
IF ASSIMILATION PATH IS UNKNOWN ASSIGN THIS OTHER PATHWAY ('H','G i)
iH ,

ASSIGN WBL ASSAY TO 'WBCi OR 'LUN' FOR INHALATION, INGESTION, INJECTION
'LUN' 'WBC' 'WBC'

NU_ER OF CLEAR.CE CLASSES
1

NUMBER OF GI TRf2_SFERFUNCTIONS
i

Number of specific organs for systemic activity
0

ASSIGN GI TRANSFER FUNCTION TO INHALATION CLASS W
iSl

WEIGHTS FOR RESULTS FOR EACH CLEARANCE CLASS (BRE,URINE,FECAL,WBC,LUN)
'W' 0,0 0,33 0,33 0,01 0,33

WEIGHTS FOR RESULTS FOR INGESTION CLASS (BRE,UR!NE,FECAL,h_C,LUN)
'S_ 0,0 0,7 0,25 0,04 0,01

WEIGHTS FOR RESULTS FOR INJECTION (BRE,URINE,FECAL,WBC,LUN)
0,0 0,7 0.25 0,04 0,01

ASSIGN CLASSES T,N,U TO D,W,OR Y
'W' 'W' 'W'

Transfer rate per day from lung to blood, (ICRP-B0 LUNG M_DDEL)
'W' 3

6.B315D+01 6,9314718D+00 3,4657359D+01 0,0000000D+00
1,3863D-02 0,0000000D+00 0,0000000D+00 -3,4449415D-01
1,3835D-02 0,0000000D+00 0,0000000D+00 3,4657359D-01

Transfer rate per day from lung into GI-Traot, (ICRP-30 LUNG MODEL)
'W' 4
3.4657D+00 o,0000000D+00 1,7328680D+00 -3.5214104D-01

1,7328D+00 1,5585812D+00 0,0000000D+00 0,0000000D+00
6,9315D-01 0,0000000D+00 0,0000000D+00 3,4657358D-01
1,3863D-02 0,0000000D+00 0,0000000D+00 5,5674472D-03

Transfer rate per day of ingested activity to blood, (ICRP-30 GI MODEL)
'S' 0,001000 2
2,400000D+01 -8,010881D-03
6,006006D+00 8,010681D-03

Transfer rate per day of insested activity to feces
'S' 0,001000 4
2.400000D+01 -2,821153D-02
6,006006D+00 6,841419D-01
1,800000D+00 -3,468841D+00

1,000000D+00 2,814011D+00

Transfer rate per day from wound to blood
1

,25 ,25

Urinary excretion (Leggetb's Am excretion model)
12
4 159000E+00 1,826425E-01
8 800000E-02 3,510045E-03
3 636911E+01 -2,080496E-01
9 882260E-01 2,27637BE-02
2 286900E-02 1,297749E-05
6 646000E-03 2,375280E-05
1 385000E-03 9,778950E-07
9 810000E-04 8,065193E-n5
B 320000E-04 1.877040E-07
1 830000E-04 8,31588BE-06
1 g39208E-05 1,017264E-05
1 060000E-04 5,068558E-06

Fecal excretion (Leg_ett's Am excretion model)
II
3 300000E-OI 5,100810E-03
3 636911E+01 -3,168476E-03
8 882260E-01 -1.871511E-03
2 286800E-02 1.621457E-06

6 646000E-03 2,259640E-06
1 395000E-03 5,342850E-07
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9,810000E-04 2,923478E"05
8,320000E-04 5,842984E-08
1,830000E-04 2,150799E-08
1,938208E-05 2,525120E-08
1,080000E-04 1,285144E-08

Breath excretion function
0

Retention of inhaled activity within hlngs, (ICRP-30 LUNG MODEL)
'W' 8

8 8315D+01 1,0000000D-01 5 0000000D-01 0,0000000D+00
3 4857D+00 0,0000000D+00 5 0000000D-01 -I,0160643D-01
1 7328D+00 8,0000000D-01 0 0000000D+00 0°0000000D+00
8 9315D-01 0°0000000D+00 0 0000000D+00 5,0000000D-01
1 3883D-02 0,0000000D+00 0 0000000D+00 -2,4448384D+01

i 3835D-02 0,0000000D+00 0 0000000D+00 2,5050000D+01
Retention of inaested motivity within OI-Tract, (ICRP-S0 GI HODEL)
'S' 0,001000 4
2,400000D+01 -1,509258D-03
8,006006D+00 1,152434D-01
1,800000D+00 "I,827745D+00
1,000000D+00 2.814011D+00

Retention of systemic activity (Leggeht's Am model)
14

38,36811 4,443147E-02
0 888226 1,558546E-02
0 33 0,015457
0 088 0,034611
0 022868 6,332862E-04
0 006646 3,907888E-03
0 001395 1,083446E-03
0 000981 0,1118844
0 000632 3,861542E-04
0 00037 1,399568E-13

0 000183 5,719352E-02
0 000106 5,994815E-02
1 939208E-05 0,6547877
7 39726E-05 2,534002E-13

Retention at wound site
1

,25 i,

H/D DOSE psr unit deposition (SV/BQ) FOR INHALATION (EPA-520/1-88-020)
'W' 8

5 32E-07 2,57E-.08 8,21E-07 'Gonads
8 81E-10 4,48E-09 1,28E-09 'Breast

0 00E+00 0,00E+00 8,20E-05 'Lung
3 64E-06 1,80E-05 5,46E-06 'R, Marrow
4 55E-05 2,25E-04 6,82E-05 'B, Surface

8 ,78E-I0 4,47E-09 1,28E-09 'Thyroid
2 29E'-06 1,13E-05 3,43E-06 'Remainder
2 62E-06 1.30E-05 1,14E-05 'Effective

H/I DOSE/INTAKE (SV/BQ) FOR INGESTION, FI-IE-3 (EPA-520/I-88-020)
'S' 0,001 8
5 20E-09 Gonads
8 95E-12 Breast

8 84E-12 Lung
3 57E-08 R, Marrow
4 46E-07 B, Surface
8 82E-12 Thyroid
4 02E-08 Remainder
3 10E-08 Effective

AL](Bq) (from ICRP 30, Part 4, pp 13,)
Inhalation
'W' 1,0E+4

Ingestion
'S' 0,001 1,0E+08

FLAG INDICATING PRESENCE (i) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
0
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CM-244 , ,File ouc_enb a_ GrS 01-22-gi

244,0627471 Mass (from WAP_TRA & AUDI, NUCLEi% PIIYSICS,A432 (1885),i-54)
8,815E+03 Half-llfe in day8 (from ICRP-30, 1 year - 3S5,25 days)
IF ASSIMILATION PATH IS UNKNOWN ASSIGN THIS OTHER PATHWAY ('H','G')
'11'

ASSIGN WBL ASSAY TO 'WBC' OR '[,UN'FOR XNIMLATION, INGESTION, INJECTION
'LUN' 'WBC' 'WBC'

NUMBER OF CLEARANCE CLASSES
i
NUMBER OF GI TRANSFER FUNCTIONS
i

Ntunberof speoifio organs for sysbemio aoblviLy
0
ASSIGN GI TRANSFER FUNCTION TO INHALATION CLASS W
_8_

WEIGHTS FOR RESULTS FOR EACH CLEARANCE CLASS (BRE,URINE,FECAL,WBC,LUN)
'W' 0,0 0,33 0,33 0,01 0,33
WEIGHTS FOR RESULTS FOR INGESTION CLASS (BRE,URINE,FECAL,WBC,LUN)
'S' 0,0 0,7 0,25 0,04 0,01

WEIGHTS FOR RESULTS FOR INJECTION (BRE,URINE,FECAL,WBC,LUN)
0,0 0,7 0,25 0,04 0,01

ASSIGN CLASSES T,N,U TO D,W,OR Y
'W' 'W' 'W'

Transfer tale per day from lun_ Lo blood, (ICRP-30 LUNG MODFL)
'W' 3

8,0315D+01 6,0314718D+00 3,4657358D+01 O,O000000D+O0
1,3883D-02 O,O000000D+O0 O,O000000D+O0 -3,441_8_15D-01
1,3835D-02 O,O000000D+O0 O,O000000D+O0 3,4657359D-01

Transfer tale per day from lung inLo Ol-TraoL, (ICRP-30 LUNG MODEL)
'W' 4
3,4657D+00 O,O000000D+O0 1,7328680D+00 -3,521t_lOt0D-Ol
1,7328D+00 1,5585812D+00 O,O000000D+O0 O,O000000D+O0

6,8315D-01 O,O000000D+O0 0,0000000_+00 3,4657358D-01
1,3863D-O2 O,0000000D+00 O,0000000D+00 5,5074472D-03

Transfer tale per day of inBesLed ao_iviLy Lo blood, (ICRP-30 OI MODEL)
'S' 0,001000 2
2,400000D+01 -8,010681D'03
6,OO800GD+O0 8,010681D-03

Transfer rate per day of insesLed aotlviLy Lo feces
'S' 0,001000 4
2,400000D+01 -2,821153D-02

6,006000D+00 S,841418D'01
1,800000D+O0 -3,468841D+00

I,O00000D+O0 2,814011D+00
Transfer tale per day from wound to blood
1

,25 ,25

Urinary excretion (LegseLL's Am exor_Lion model)
12

4,158000E+00 i 826425E-01
8,800000E-02 3 510045E-03
3,636811E+01 -2 080486E-01
9,B82260E-O1 2 276378E-02
2,296800E-02 1 287749E-05
6,646000E-03 2 375280E-05
1,385000E-03 8 778850E'07
8,010000E-04 8 065183E-05
8,320000E-04 1 877040E-u7
1,830000E-04 8 315886E-06
1,839208E-05 1 017264E*'05
1,060000E-04 5 06955fiE-06

Feoal exoreLion (LeBBeLt's Anl excreLion model)
11
3,300000E-01 5,100810E-03
3,635911E+01 -3,168478E-03

8,882260E-01 -1,871511E-03
2,286900E-02 1,621457E-08
6,846000E-03 2,25_640E-06
1,395000E-03 5,342850E-07
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g,810000E-04 2,g23478E-05
8,320000E-04 5,842g84E-08
1,830000E-04 2,150798E-08
1,839208E-05 2,525120E-06
1,060000E-04 1,285144E-08

Breath excretion fttrlotloll
0

Retention of inhaled activity withlll hn_gs, (ICRP-30 LUNG MODEL)
'Wi 8

fl8315D+01 I 0000000D-01 5,0000000D-01 0,0000000D+00
3 4657D+00 0 0000000D+00 5,0000000D-01 -I,0180643D-01
1 7328D.F00 9 0000000D-01 0,0000000Di.00 0,0000000D+00
8 S315D-01 0 0000000D+00 0,0000000D+00 5,0000000D-01
i 3883D-02 0 0000000D+00 0,O000000D+00 -2,4448384D+01
1 3835D-02 0 0000000D+00 0,0000000D+00 2,5050000D+01

Retention of ingested activity within GI-Traot, (ICRP-30 GI MODEL)
iS' 0,001000 4
2,400000D+01 -1,50825DD-03
8,O0600flD+O0 1,152434D-01
1,800000D+O0 -1,927745D+00
1,000000D+O0 2,814011D+00

Retention of systemic activity (Leggett's Anl model)
14

38,38811 4 443147E-02
0,888228 1 556540E-02
0,33 0 015457
0,088 0 034811
0,022888 6 332882E-04
0,008648 3 807888E-03
0,001395 i 083446E-03
0,000881 0 1118844
0,000632 3 861542E-04
0,00037 1 388568E-13
0,000183 5 718352E-02
0,000106 5 884815E-02
1,838200E-05 0 6547877
7,38726E-05 2 534002E-13

Retention at wound site
i
,25 i,

ll/DDOSE per unit deposition (SV/BQ) FOR INI._LA'rION(EPA-520/I-08-020)
'W' 8

1 32E-05 6,58E-05 2 67E-05 Gonads'
8 87E-I0 4,28E-08 1 75E-09 Breast'
000E+00 0,OOE+00 7 72E-05 Lung'
7 82E-05 3,87E-04 1 58E-04 R Marrow'
8 75E-04 4,83E-03 1 97E-03 B Surface'

8 42E-I0 4,17E-08 1 70E-OY Thyroid'
3 88E-05 1,97E-04 8 03E-05 Remainder'
5 39E-05 2,07E-04 1 18E-04 Effective'

H/I DOSE/INTAKE (SV/BQ) FOR INGESTION, FI-IE-3 (EPA-520/1-88-020)
'S' 0,001 8
1,33E-07 Gonads
8,82E'12 Breast

8,81E-12 Lung
7,82E-07 R, Marrow
8,77E-06 B, Surface
8,44E-12 Thyroid
4,15E-07 Remainder
5,45E-07 Effective

ALI(Bq) (from ICRP 30, Part 4, pp 13,)
Inhalation
'W' 4,0E+2
Ingestion
'S' 0,001 5,0Ei'04

FLAG INDICATING PRESENCE (i) OR ABSENCE (0) OF DOSE-RATE FILE FOR NUCLIDE
1



Appendix I

INPUT DATA FOR EXAMPLE PROBLEMS

INCIDENT.DAT:

-I0 S 19890102 0 flU II-3 V1S19890101 0 20,004900000,001 1,001
-10 S 19890103 0 FIU H-3 V1S19890101 0 20,004500000,001 1,001
-10 $ 19890104 0 HU 14-3 VI$19890101 0 20,004200000,001 1,001
-10 S 19890105 0 HU H-3 VIS19890101 0 20,003700000,001 1,001
-I0 S 19890106 0 FlU H-3 VIS19890101 0 20,003800000,001 1,001
-I0 s 19890107 0 HB II-3 VIs19890101 0 20,003600000,001 _I,001
-I0 s 19890108 0 FlU H-3 VIS19890101 0 20,003100000,001 1,001
-10 s 19890109 0 FIU H-3 VI$19890101 0 20,002900000,001 1,001
-10 s 19890110 0 HU H-3 VI$19890101 0 20,002600000 001 1,001
-I0 s 19890111 0 FIU H-3 VIS19890101 0 20,002400000.001 1,001
-10 s 19890112 0 FIU H-3 VIS19890101 0 20,002100000 001 1,001
-10 $ 19890114 0 flu H-3 VIS19890101 0 20,001900000 001 1,001
-10 S 19890119 0 HU H-3 VI$19890101 0 20,001000000 001 1,001
-10 s 19890125 0 HU H-3 VIS1989010i 0 20.00 790000 001 1,001
-10 s 19890130 O FIU H-3 VIS19890101 0 20,00 540000 001 1,001
-10 s 19890206 0 HU H-3 V1519890101 0 20.00 320000 001 1,001
-I0 S 19890212 0 HU H-3 VIS19890101 0 20,00 190000 001 1,001
-I0 5 19890223 0 FIU H-3 VIS19890101 0 20.00 94000 001 1,001
-10 S 19890306 0 FIU II-3 VIS19890101 0 20.00 46000 001 1,001
-10 S 19890312 0 HU H-3 VIS19890101 0 20.00 30000 001 1.001
-10 S 19890315 0 FIU H-3 VIS19890101 0 20.00 23000.001 1,001
-10 S 19890319 0 HU ft-3 V1S19890101 0 20.00 18000,001 1,001
-10 S 19890322 0 HU H-3 VIS19890101 0 20,00 15000,001 1.001
-I0 S 19890326 0 ilU H-3 VIS19890101 0 20,00 11000,001 1,001
-10 S 19890329 0 FIU H-3 V1S19890101 0 20,00 9200.001 1.001
-10 S 19890402 0 HU H-3 V1S19890101 0 20.00 6700,001 1,001
-10 S 19890409 0 FIU H-3 VIS19890101 0 20,00 4600,001 1,001
-10 S 19890412 0 FIU H-3 V1S19890101 0 20.00 4200.001 1.001
-10 S 19890415 0 HU H-3 VIS19890101 0 20,00 3500,001 1,001
-10 S 19890419 0 FIU H-3 VIS19890101 0 20,00 3000,001 1.001
-10 s 19890423 0 HU H-3 VIS19890101 0 20.00 2300,001 1,001
-10 S 19890426 0 IIU H-3 V1S19890101 0 20,00 2200,001 1.001
-10 S 19890430 0 HU II-3 VIS19890101 0 20,00 2100,001 1.001
-20 S 19890211 HU -131 DIS19890201 20,00 1440,007 10.007
-20 S 19890217 HU -131 D1S19890201 20,00 987,007 10.007
-20 S 19890218 HU -131 D1S19890201 20,00 970.007 10,007
-20 S 19890219 HU -131 DIS19890201 20,00 419.007 10,007
-20 S 19890220 HU -131 DIS19890201 20,00 318.007 10.007
-20 S 19890219 HTHY -131 DIS19890201 13.00M 1,00M

-20 S 19890221 HTHY -131 DIS19890201 I0,50M 1.00M
-20 S 19890221 HU -131 D1S19890201 20.00 378,007 10.007

-20 S 19890222 HU -131 DIS19890201 20,00 557,007 10,007
-20 $ 19890223 FIU "131 DIS19890201 20,00 543,007 10,007

-20 S 19890224 FIU -131 DI$19890201 20.00 574.007 10.007
-20 S 19890225 FIU -131 D1S19890201 20,00 318.007 10,007

-20 S 19890226 FIU -131 DIS19890201 20.00 305.007 10.007
-20 S 19890227 FIU -131 DIS19890201 20,00 311,007 10,007
-31 $ 19890201 448 HU U-238 DI$19890201 0 20,00 6,105 ,055
-31S 198902011424 FIU U-238 DIS19890201 0 20,00 ,995 .055
-31S 19890203 0 flu U-238 DIS19890201 0 20,00 ,095 .055
-31S 19890204 0 HU U-238 DIS19890201 0 20,00 .215 .055
-32 S 19890201 448 HU U-238 DIS19890201 0 20,00 9.605 .105
-32 5 19890201 936 FIU U-238 DIS19890201 0 20.00 2,605 .105
-32 S 198902011912 HU U-238 D1S19890201 0 20.00 1.305 .I05
-32 $ 198902031912 FIU U-238 DIS19890201 0 20.00 .225 .105
-33 S 19890201 838 IIU U-238 D1S19890201 0 20,00 .545 .I05
-33 S 198902011200 HU U-238 DIS19890201 0 20.00 .315 .I05
-33 S 198902011536 ilU U-238 DIS19890201 0 20.00 .115 .105
-33 S 19890203 0 FIU U-238 DIS19890201 0 20,00 .005 ,005

1.70
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-33 $ 198902031912 IIU U-238 01519890201 0 20,00 ,015 .005
-41 S 19891231 0 HNBL C5-137 01519890101 0 52.008 I0,00B
-42 S 19891231 0 HWBL C5-137 D1519890101 0 133.00B I0.008
-50 $ 19890211 HU -131 015 20,00 1440.007 10,007

-50 5 19890217 IIU -131 015 20.00 987,007 10.007
-50 5 19890218 HU -131 015 20,00 970.007 10,007

-50 S 19890219 HU -131 015 20,00 419,007 10,007
-50 5 19890220 llU -131 015 20,00 318.007 10.007
-50 5 19890219 HTHY -131 015 13.00M 1.00M
-50 _ 19890221 IITHY -131 DIS I0,50M 1.00M

-50 S 19890221 HU -131 D15 20,00 378,007 10.007
-50 $ '19890222 HU -131 015 , 20,00 557,007 10.007

-50 5 19890223 HU -131 015 20,00 543.007 10.007
-50 S 19890224 HU -131 DIS 20,00 574.007 _0.007
-50 _ 19890225 HU -131 DIS 20.00 318,007 10,007
-50 S 19890226 HU -131 DIS 20,00 305,007 10.007
-50 S 19890227 HU -131 D15 20.00 311.007 10.007
-60 $ 19890105 GU TC-99 51519890101 20,000,84 7 .01 7
-60 $ 19890106 QU TC-99 51519890101 20,000.63 7 .01 7
-60 5 19890107 OU TC-99 $1519890101 20 00,52 7 .01 7
-60 $ 19890108 QU T0-99 $1519890101 20 00.41 7 .01 7
-60 S 19890109 GU T0-99 51519890101 20 000.35 7 .01 7
-60 S 19890110 GU TC-99 51519890101 20,000,37 7 .01 7
-60 5 19890111 GU TC-99 51519890101 20,000,25 7 .01 7

-60 S 19890112 QU TC-99 51519890101 20,00,23 7 .01 7
-60 5 19890115 GU TC-99 51519890101 20 000.16 7 ,01 7

-60 5 19890117 GU TC-99 51519890101 20,000,13 7 ,01 7
-60 5 19890119 QU TC-99 51519890101 20,000.11 7 .01 7
-60 5 19890121 GU TC-99 51S19890101 20 000.09 7 ,01 7
-60 5 19890123 QU TC-99 51519890101 20.000.07 7 0.01 7
-60 5 19890126 GU TC-99 51519890101 20.000.06 7 0,01 7
-70 S 19890102 JF TC-99 1519890101 ,85 7 .01 7
-70 S 19890103 JF TC-99 1519890101 9.5 7 .01 7
-70 5 19890105 JF TC-99 1519890101 19.0 7 ,01 7
-70 5 19890107 JF TC-99 1519890101 3. 7 .01 7
-70 S 19890109 JF TC-99 1519890101 5. 7 .01 7
-70 S 19890110 JF TC-99 1519890101 1.8 7 .01 7
"70 S 19890111 JF TC-99 1519890101 1,7 7 .01 7

-70 5 19890113 JF TC-99 1519890101 .35 7 .01 7
-70 5 19890114 JF TC-99 1519890101 ,21 7 .01 7
-70 $ 19890125 JF TC-99 1519890101 .18 7 .01 7
-90 5 198901012000 JU 5R-90 1519390101 1.4 7 .01 7
-90 5 198901020400 JU 5R-90 1519890101 0.93 7 0.01 7
-90 S 198901020800 JU 5R-90 1519890101 2.05 7 0.01 7
-90 5 198901022000 JU SR-90 1519890101 1.62 7 0.01 7
"90 5 198901030200 JU 5R-90 1519890101 1.58 7 0.01 7
-90 S 198901032200 JU SR-90 1519890101 1.60 7 0.01 7
-90 5 198901040200 JU SR-90 1519890101 1.34 7 0.01 7
-90 S 198901042200 JU 5R-90 1519890101 1.30 7 0.01 7
-90 S 198901020600 JF SR-90 1519890101 1.30 7 0.01 7

-90 S 198901022000 JF SR-90 1519890101 0.64 7 0.01 7
-90 S 198901030200 JF SR'90 IS19890101 0.65 7 0.01 7
-90 S 198901032200 JF SR-90 I519890101 0.43 7 0.01 7
-90 S 198901040200 JF 5R-90 1519890101 0.42 7 0.01 7
-90 S 198901042200 JF SR-90 IS19890101 0,59 7 0.01 7

-100 S 19890105 HU PU'241 WIS19890101 ! .0007 7 .00001 7
"100 5 19890106 HU PU-241 WIS19890101 0.0006 7 .00001 7
-I00 S 19890107 HU PU-241 W1519890101 0.0005 7 .00001 7
-I00 S 19890108 HU PU-241 W1519890101 0.00045 7 0.00001 7

-100 S 19890109 HU PU-241 W1519890101 4.E-4 7 I.E-5 7
-100 S 19890110 ilU PU-241 W1519890101 3.5E-4 7 I.E-5 7
-100 S 19890112 HU PU'241 WIS19890101 3.E'4 7 I.E-5 7

"I00 S 19890114 HU PU'241 WIS19890101 2.8E-4 7 I.E'5 7
"100 S 19890116 HU PU'241 W1519890101 2.6E-4 7 I.E-5 7
"I00 S 19890118 ilU PU'241 WIS19890101 2.3E'4 7 I.E'5 7
"100 S 19890120 HU PU'241 W1519890101 2.E_4 7 I.E'5 7
"I00 S 19890125 HU PU'241 WIS19890101 1.8E'4 7 I.E'5 7
"100 5 19890130 lIU PU'241 W1519890101 1.6E'4 7 I.E'5 7
"I00 S 19890204 HU PU'241 W1519890101 1.5E-4 7 I,E'5 7
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-100 S 19890218 HU PU-241 WI$19890101 1.3E'4 7 I.E-5 7
"110 $ 198909030900 HF PU-238 W1S198909011100114 244. 3 I 3
"110 $ 198909041100 HF PU-238 WI$198909011100103 5.74 3 I 3

ROUT I NE .DAT:

-120 S 19890102 HTHY 1-131 D3 163.00B I0.00B
-120 S 19890201 0 HTHY 1-131 D3 3500.00B 10.006
-120 S 19890301 0 HTHY 1-131 D3 3700.00B I0.008
-120 S 19891124 0 HTHY 1-131 D3 3738.008 I0.008
-120 S 198912312400 HTHY 1,131 D3 3738.008 I0.008
-131 S 19890410 0 HLUN II-238 D3 0 0 22.35B .108
-131 S 19890719 0 HLUN U.238 D3 0 0 22.358 .108
-131 S 19891027 0 HLUN U-238 D3 0 0 22.358 .108
-131 S 198912312400 HLUN U-238 D3 0 0 22.358 .108
"132 S 19890410 0 HLUN U-238 N3 0 0 884.70B .IOB
-132 S 19890719 0 HLUN U-238 W3 0 0 1121.00B .IOB
-132 S 19891027 0 HLUN U-238 W3 0 0 1186.00B .IOB
-132 S 198912312400 HLUN U-238 N3 0 0 1200.00B .IOB
"133 S 19890410 0 HLUN U-238 Y3 0 0 1462.00B .IOB

-133 S 19890719 0 HLUN U-238 Y3 0 0 2749.00B .108
-133 S 19891027 0 HLUN U-238 Y3 0 0 3911.00B .IOB
-133 S 198912312400 HLUN U-238 Y3 0 0 4607.00B .108
-141 S 19890410 HLUN U-238 D3 22.35 B .I B
-141 S 19890719 HLUN U-238 D3 0.22 B .I B
-141 S 19891027 HLUN U-238 D3 11.17 B .I B
-141 S 198912312400 HLUN U-238 D3 0.22 B .I B
-142 S 19890410 HLUN U-238 W3 884.7 B I B
-142 S 19890719 HLUN U-238 W3 245.3 B I B
-142 S 19891027 HLUN U-238 W3 509.8 @ I B
-142 S 198912312400 HLUN U-238 W3 221.3 B I B
-143 S 19890410 HLUN U-238 Y3 1462. B I B
-143 S 19890719 HLUN U-238 Y3 1301. B I B
-143 S 19891027 HLUN U-23C Y3 1907. B I B

-143 S 198912312400 HLUN U-238 Y3 1778. B I B
-150 S 198903300000 HLUN U-238 Y3 13.26B IB 1.000
-150 S 198903300000 HWBC U-238 Y3 26.64B IB 1.000
-150 S 198906280000 HLUN U-238 Y3 25.028 18 1.000
-150 S 198_06280000 HWBC U-238 Y3 50.20B IB 1.000
-150 S 198909260000 HLUN U-238 Y3 35.75B 18 1.000
-150 $ 198909260000 HWBC U°238 Y3 71.74B 18 1.000
-150 S 198912300000 HLUN U-238 Y3 46.07B IB 1.000
-150 S 198912300000 HWBC U-238 Y3 92.46B 48 1.000



Appendix J

LISTINGS OF DOSEXPRT SCREEN OUTPUT
FOR EXAMPLE PROBLEMS

i

INCIDENT.DAT screen output tisting when DOSEXPRT is run ]n debug/_St mode with tong tisting option:

KOHIS$ RUN [RW_).DOSEX41]DOSEXPRT

DOSEXPRTVERSION: 4.2 (DATE: 03/17/92)
Determination of Intake and Dose Using Bioassay Records
....... . .... ........................... .... =...........ooo .......... .........°

Developed for Martin Marietta Energy Systems, Inc. by
R. C. Ward and K. F. Eckerman of Ock Ridge National Laboratory

ANY PROBLEMSWITH DOSEXPRT SHOULD BE COMMUNICATEDTO_
RICHARD C. WARD+ ORNL (Phone: 4-5449 e-maiL: RWD)

Date of Computation: 3/17/92

Enter PATH for Bioassay and Output Flies:
Enter Output FILename (NO EXTENSION): INCIDENT
Enter PATH for Nuctide Fires:

Enter Bioassay Records Fitename (WITHOUT .DAT EXTENSION): INCIDENT
Enter SITE Fitename (WITHOUT .DFT EXTENSION): SITE

Enter Disptay Option: Trace(-1), Long list(1), None(2): !
User Control AMAD? (Y/IN]):
Save CTL fire? (Y/[N]): Y

PROOUCING .CTL FILE
TOTAL NUMBEROF RECORDS IN BIOASSAY FILE: 131

Enter Beginning MEASUREMENTDate [YYYY]: '1989
Enter Duration (years): 1

Enter Beginning INTAKE Date [YYYY]: 1989
Enter Duration (years): 1

H-3 C-11 C-14 NA-22 NA-24 P-32 C0-57 C0-58
C0-60 SR-85 SR-89 SR-90 TC-99 TC-99M CS-134 CS-137
1-125 1-129 1-131 1-135 IPM-147 EU-152 EU-154 EU-155
TL-201 RA-226 RA-228 TH-228 TH'232 U-234 U-235 U-236

U-238 PU-238 PU-239 PU-241 AM-241 TPU CM-242 CM-244
.................................. .,°. .............. .°.o...o. ......... . ........

NUCLIDES WITH DOSE-RATE FILES:
C0-57

C0-60 SR-89 SR-90 CS-134 CS-137
1-125 1-129

U-234 U-235 U-236
U-238 PU-238 PU-239 PU-241 AM-241 TPU CM-244

BIOASSAY RECORDS FILENAME: INCIDENT.DAT
SITE PARAMETERFILENAME: SITE.DFT
PERIO0 FOR CONSIDERING MEASUREMENTS:19890101 --> 19900101
PERIO0 FOR COMPUTING INTAKE: 19890101 --> 19900101
....................... o ......................................................

*** NO ANNUAL DOSES COMPUTED***
AMAD 1.00 micron - DEPOSITION PARAMSD3 0.30 D4 0.08 D5 0.25
URINE EXCRETION RATE (mt/day): 1400.0 DEFAULT SAMPLEVOLUME(ml): 20.0
FECAL EXCRETION RATE (g/day): 1_].0 DEFAULT SAMPLE MASS(g): 20.0
BREATH EXCRETION RATE (t/day): 20000.0 DEFAULT SAMPLEVOLUME(t): 20.0
MEASUREMENTS< OR = LC ARE SET TO ZERO. LC IS DEFINED AS MDA/1.0
...................... ........................................................

173
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BADGE -I0 SITE H-3 V8 INHALATION BRE INCIDENT-19890101
........................ ...... . ...... . .... =......... ..... .....................

BADGE "10 SITE H'3 V8 INHALATION URINE ]NCIDENT'19890101
CLASSES: D=DAY W=WEEK Y=YEAR V=VERY INSOLUBLE I=[NSOLUBLE S=SOLUBLE UNITS:

= dlun/mt2 = dpn/day 3 = dpm/sampte 4 = dlun/L 5 = ug/mL 6 = Bcl/L 7 = Bq/day

RECORD DATE TIME VOL(mt) RESULT UNITS MDA UNITS CLASS
......... .............................. ........... .................. ..... °....

19890101 0 <===INCIDENT DATE AND TIME
I 19890102 0 20.0 4.900E+06 a_/ml 1.00 dun/ml V8
2 19890103 0 20.0 4.500E+06 a>m/mt 1.00 d_V'mt V8
3 19890104 0 20.0 4.200E+06 d_m/mt 1.00 d:xn/ml V8
4 19890105 0 20.0 3.700E+06 _m/mt 1.00 dun/ml V8
5 19890106 0 20.0 3.800E+06 ¢_m/ml 1.00 dun/mt V8
6 19890107 0 20.0 3.600E+06 ¢_/m[ 1.00 dun/mt V8
7 19890108 0 20.0 3.100E+06 C:xn/mt 1.00 d:_/mt V8
8 19890109 0 20.0 2.900E+06 _m/mt 1,00 dun/ml V8
9 19890110 0 20.0 2.600E+06 C_n/ml 1.00 dun/mt V8
10 19890111 0 20.0 2.400E+06 ¢_n/ml 1.00 dun/mt V8
11 19890112 0 20 0 2.100E+06 C_m/mt 1.00 dun/ml V8
12 19890114 0 20 0 1.900E+06 c_/ml 1.00 dun/ml V8

13 19890119 0 20 0 1,000E+06 c_/ml 1.00 dun/ml V8
14 19890125 0 20 0 7.900E+05 c_n/mt 1.00 dun/ml V8

15 19890130 0 20 0 5.400E+05 d_m/m[ 1.00 dun/ml V8
16 19890206 0 20 0 3.200E+05 d_m/ml 1.00 dun/ml V8
17 19890212 0 20 0 1.900E+05 d_n/ml 1,00 dun/ml V8
18 19890223 0 20.0 9.400E+04 dun/ml 1.00 d;_m/ml V8
19 19890306 0 20.0 4.600E+04 d_/mt 1.00 dun/ml V8
20 19890312 0 20.0 3.000E+04 d_/ml 1.00 dun/mt V8
21 19890315 0 20.0 2.300E+04 d_m/mt 1.00 d;_m/mt V8
22 19890319 0 20.0 1.800E+04 d_n/mt 1.00 d m/ml V8
_ 19890322 0 20.0 1.500E+04 d:)m/ml 1.00 Q m/ml V8
24 19890326 0 20.0 1.100E+04 dun/ml 1.00 d>m/mt V8
25 19890329 0 20.0 9.200E+03 d_n/mt 1.00 dm/ml V8
26 19890402 0 20.0 6.700E+03 d_/mt I O0 d m/mt V8
27 19890409 0 20.0 4.600E+03 dun/ml I O0 d m/mt V8
28 19890412 0 20.0 4.200E+03 d_/mt I O0 d_n/mt V8
29 19890415 0 20.0 3.500E+03 dun/ml I O0 dm/mt V8
3U 19890419 0 20.0 3.000E+03 dun/ml I O0 d_n/mt V8
31 19890423 0 20.0 2.300E+03 dun/ml I O0 d_m/ml V8
32 19890426 0 20.0 2.200E+03 dun/ml I O0 d xn/mt V8

33 19890430 0 20.0 2.100E+03 dun/mt I O0 dm/mt V8
............. .. ...... ..... ................................... .. ...............

RESULTS SELECTED FOR INCIDENT ANALYSIS:
...... . ........... .... ...... .... ............................. . ....... ...... ....

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS
..., ................................... , ........... . ......... ....... ...... .....

19890101 0 <===INCIDENT DATE AND TIME

I 19890102 0 1.143E+08 Bq/day 23.3 Bq/day V8
2 19890103 0 1.050E+08 Bq/day 23.3 Bq/day V8
3 19890104 0 9.800E+07 Bq/day 23.3 Bq/day V8
4 19890105 0 8.633E+07 Bq/day 23.3 Bq/day V8
5 19890106 0 8.867E+07 Bq/day 23.3 Bq/day V8
6 19890107 0 8.400E+07 Bq/day 23.3 Bq/day V8
7 19890108 0 7.233E+07 Bq/day 23.3 Bq/day V8
8 19890109 0 6.767E+07 Bq/day 23.3 Bq/day V8
9 19890110 0 6.067E+07 Bq/day 23.3 Bq/day V8
10 19890111 0 5,600E+07 Bq/day 23.3 Bq/day V8
11 19890112 0 4.900E+07 Bq/day 23.3 Bq/day V8
12 19890114 0 4.433E+07 Bq/day 23.3 Bq/day V8
13 19890119 0 2.333E+07 Bq/day 23.3 Bq/day V8
14 19890125 0 1,843E+07 Bq/day 23.3 8q/day V8
15 19890130 0 1.260E+07 Bq/day 23,3 Bq/day V8
16 19890206 0 7.467E+06 Bq/day 23.3 Bq/day V8

17 19890212 0 4.433E+06 Bq/day 23.3 Bq/day V8
18 19890223 0 2.193E+06 Bq/day 23.3 Bq/day V8
19 19890306 0 1.073E+06 Bq/day 23.3 Bq/day V8
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20 19890312 0 7.000E+05 ac/day 23,3 aq/day V8
21 19890315 0 5.367E+05 Bc/day 23.3 Bq/day V8
22 19890319 0 4.200E+05 ac/day 23.3 Bq/day V8
23 19890322 0 3.500E+05 ac/day 23.3 aq/day V8
24 19890326 0 2.567E+05 ac/day 23.3 Bq/day V8
25 19890329 0 2.147E+05 ac/day 23.3 Bq/day V8
26 19690402 0 1.563E+05 ac/day 23.3 Bq/day V8
27 19890409 0 1.073E+05 Bc/day 23.3 Bq/day V8
28 19890412 0 9.800E+04 Bc/day 23.3 Bq/day V8
29 19890415 0 8.167E+04 Bc/day 23.3 Bq/day V8
30 19890419 0 7.000E+04 Bc/day 23,3 aq/day V8

31 19890423 0 5.367E+04 Bc/day 23.3 @q/day V8
32 19890426 0 5.133E+04 Bc/day 23.3 Bq/day V8
33 19890430 0 4.900E+04 Bc/day 23.3 aq/day V8

ESTIMATED INTAKE: 2.60E+09 Bq or 7.04E+04 uC|
ALI: (3.00E+09 Bq) or (8,11E+04 uC|)
MEAN FRACTIONAL DEVIATION: 0.34 FOR 33 RESULTS
... ....... =............o.. .... ... ........... . .... .... .... . ..... ..... ....... ...

**** HIT RETURN TO CONTINUE ****
........ ... ......... ......... ............... . ......... . ...... . .......... ....

ORGAN COMMITTED DOSE EQUIVALENT
uSv or mrem

GONADS 4.51E+04 4.51E+03
BREAST 4.51E+04 4.51E+03
LUNG 4.51E+04 4,51E+03

R. MARROW 4.51E+04 4.51E+03
BONE SURFACE 4.51E+04 4.51E+03
THYROID 4.51E+04 4.51E+03
REMAINDER 4.51E+04 4.51E+03
EFFECTIVE 4.51E+04 4,51E+03

..... ..........=. ..... .... .................. . ...... . ............ . ...... .......

**** HIT RETURN TO CONTINUE ****
BADGE "10 SITE H'3 V8 INHALATION FECAL INCIDENT'19890101

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

BADGE -10 SITE H-3 V8 INHALATION WBC INCIDENT-19890101

BADGE -10 SITE H-3 V8 INHALATION LUN INCIDENT-19890101
......... o .......... ........ .... ....... ........ . ..... . ...... . ........ .... .... .

WEIGHTED INTAKE (Bq): 2.60E+09 OVER MEASUREMENT PERIOD
WEIGHTED INTAKE (Bq): 2.60E+09 OVER INTAKE PERIO0
WEIGHTED CEDE (uSv): 4.51E+04 FROM INTAKE PERIOD

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

**** HIT RETURN TO CONTINUE ****
***** WEIGHTED INTAKE EXCEEDS 2.0 _ OF ALI *****

BADGE "20 SITE I'131 D INHALATION BRE INClDENT'19890201
..... . ..................... ........... ..... ...°.......o. ...... ..... .........

BADGE "20 SITE 1"131 D INHALATION URINE INCIDENT'19890201
CLASSES: D=DAY W=WEEK Y=YEAR V=VERY INSOLUBLE I=INSOLUBLE S=SOLUBLE UNITS:

= dpm/m[ 2 = dpm/day 3 = dpm/sampte 4 = dlun/L5 = ug/mt 6 = Bq/L 7 = Bq/day
............. ....o ............... ....° .................. .... .......... ......

RECORD DATE TIME VOl(m[) RESULT UNITS MDA UNITS CLASS
...... . ....... °... ...... . ......... . .... . ............... . ..... .... .............

19890201 0 <===INCIDENT DATE AND TIME

I 19890211 0 20.0 1.440E+03 Bq/day 10.0 Bq/day D
2 19890217 0 20.0 987. Bq/day 10.0 Bcl/day D
3 19890218 0 20.0 970. Bq/day 10.0 Bcl/day D
4 19890219 0 20.0 419. Bq/day 10.0 Bq/day D
5 19890220 0 20.0 318. Bq/day 10.0 Bq/day D
6 19890221 0 20.0 378. Bq/day 10.0 Bq/day D
7 19890222 0 20.0 557. Bq/day 10.0 Bq/day D
8 19890223 0 20.0 543. Bq/day 10.0 Bq/day D
9 19890224 0 20.0 574. Bq/day 10.0 Bq/day D
10 19890225 0 20.0 318. Bq/day 10,0 Bcl/day D
11 19890226 0 20.0 305. Bq/day 10.0 Bq/day D
12 I_890227 0 20.0 311, Bq/day 10,0 Bq/day D

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

RESULTS SELECTED FOR INCIDENT ANALYSIS:
..................................................................... .. ...... .
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RECORD DATE TIME RESULT UNITS MDA UNITS CLASS

19890201 0 <===INCIDENT DATE AND TIME

I 19890211 0 1.440E+03 Bq/day 10.0 Bq/day D
2 19890217 0 987. Bq/day 10.0 Bq/day D
3 19890218 0 970. Bq/day 10.0 Bq/day D
4 19890219 0 419. Bq/day 10.0 Bq/day D
5 19890220 0 318. Bq/day 10.0 Bq/day D
6 19890221 0 378. Bq/day 10.0 Bq/day D
7 19890222 0 557. Bq/day 10.0 Bq/day D
8 19890223 0 543. Bq/day 10.0 Bq/day D
9 19890224 0 574. Bq/day 10.0 Bq/day D
10 19890225 0 318. Bq/day 10.0 Bq/day D
11 19890226 0 305. Bq/day 10.0 Bq/day D
12 19890227 0 311. Bq/day 10.0 Bq/day D

ESTIMATED INTAKE: 5.15E+06 Bq or 1.39E+02 uCl
ALI: (2.00E_06 Bq) or ( 54. uCi)
MEAN FRACTIONAL DEVIATION: 0.31 FOR 12 RESULTS

**** HIT RETURN TO CONTINUE ****
........ .... ... .... .. ....... . .... .. ..... ,............................... .......

ORGAN COMMITTED DOSE EQUIVALENT
USV or mrem

GONADS 1.30E+02 13.
BREAST 4.05E+02 41.
LUNG 3.37E+03 3.37E+02
R. MARROW 3.23E+02 32.
BONE SURFACE 2.95E+02 29.
THYROID 1.50E+06 1.50E+05
REMAINDER 4.14E+02 41.
EFFECTIVE 4.57E+04 4.57E+03

**** HIT RETURN TO CONTINUE ****
BADGE -20 SITE 1-131 D INHALATION FECAL INCIDENT-19890201
......................... . ............................ .o...... ................

BADGE -20 SITE I°131 D INHALATION WBC INCIDENT-19890201
.... . ....... . ......... . .... . .......... . .............. ..... ...... .........°....

BADGE -20 SITE 1-131 D INHALATION LUN INCIDENT-19890201

BADGE -20 SITE 1-131 D INHALATION THY INCIDENT-19890201
CLASSES: D=DAY _=WEEK Y=YEAR V=VERY INSOLUBLE I=INSOLUBLE S=SOLUBLE UNITS:

M = uCi N =nCi P = pCi D = dlun/sample,B = Becquerel, U = micro grams

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS
............ .. ........................ ........°...... ....... . ............... ..

19890201 0 <===INCIDENT DATE AND TIME
I 19890219 0 13. M 1.0 M D
2 19890221 0 11. M 1.0 M D

RESULTS SELECTED FOR INCIDENT ANALYSIS:
............ .. ..... . ................................. ..°..... .................

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS

19890201 0 <===INCIDENT DATE AND TIME

I 19890219 0 4.810E+05 Bq 3.700E+04 Bq D
2 19890221 0 3.885E+05 Bq 3.700E+04 Bq D

ESTIMATED INTAKE: 1.37E+07 Bq or 3.71E+02 uCi
ALI: (2.00E+06 Bq) or ( 54. uCi)
MEAN FRACTIONAL DEVIATION: 1.35E-02 FOR 2 RESULTS
............. . ............ .... ..... . ......... . .................................

**** HIT RETURN TO CONTINUE ****
.................... . ........................................ . ................

ORGAN COMMITTED DOSE EQUIVALENT
uSv or mrem

GONADS 3.47E+02 35.
BREAST 1.08E+03 1.08E+02
LUNG 9.00E+03 9.00E+02
R. MARROW 8.60E+02 86.
BONE SURFACE 7.86E+02 79.
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THYROID 4.01E+06 4.01E+05
REMAINDER 1.10E+03 1.10E+02
EFFECTIVE 1.22E+05 1.22E+04

**** HIT RETURN TO CONTINUE ****
--...--.................. .................. ...........=........ .... . ..........

WEIGHTED INTA)_EAND COMMITTED DOSE COMPUTED USING TOTAL WEIGHTS SHOWN BELOW:

ASSAY: " BRE URINE FECAL WBC LUN THY
INTAKE _q)_,J O.OOE+O0 5.15E+06 O.OOE+O0 O,OOE+O0 O,OOE+O0 1,37E+07

NUCLIDE _r_hl'i' O,OOE+O0 3.00E'01 O.OOE+O0 O.OOE+O0 O,OOE+O0 5.80E'01
NUME_I'!_HI'r_ O,,OOE+O0 8.57E'01 O,OOE+O0 O,OOE+O0 O.OOE+O0 1.43E'01

TOTAL W_I(_t O,OOE+O0 7.56E'01 O.OOE+O0 O,OOE+O0 O.OOE+O0 2.44E'01

WEIGHTED INTAKE (Bq): 7,23E+06 OVER MEASUREMENT PERIOD
WEIGHTED INTAKE (Bq): 7.23E+06 OVER INTAKE PERIO0
WEIGHTED CEDE (USV): 6.43E+04 FROM INTAKE PERIOD

..=..... .... .........................,,..............................,,........

**** HIT RETURN TO CONTINUE ****

***** WEIGHTED INTAKE EXCEEDS 2,0 _ OF ALI *****

BADGE -31 SITE U-238 D INHALATION BRE INCIDENT-19890201

BADGE -51 SITE U-238 D INHALATION URINE INCIDENT-19890201
CLASSES: D=DAY _=NEEK Y=YEAR V=VERY INSOLUBLE I=INSOLUBLE S=SOLUBLE UNITS:
1 = dpm/ml 2 = dpn/day 3 = dpm/sampte 4 =, dpm/L 5 = ug/m[ 6 = Bq/L 7 aq/day
............ . ...... . ............... . ....... ? ............................. .....

RECORD DATE TIME VOL(ml) RESULT UNITS MDA UNITS CLASS

19890201 0 <===INCIDENT DATE AND TIME

I 19890201 448 20.0 6.10 ug/ml 5.000E-02 ug/ml D
2 19890201 1424 20,0 0.990 ug/ml 5.000E-02 ug/mt D

3 19890203 0 20.0 9.000E-02 ug/ml 5,000E-02 ug/mt D
4 19890204 0 20.0 0.210 ug/ml 5.000E-02 ug/ml D

RESULTS SELECTED FOR INCIDENT ANALYSIS:

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS
....... ........... .... _ ..... ...... ................................. . ..........

19890201 0 <===INCIDENT DATE AND TIME
I 19890201 448 106. Bq/day 0.871 Bq/day D
2 19890201 1424 17,2 Bq/day 0.871 Bq/day D
3 19890203 0 1.57 Bq/day 0,871 Bq/day D
4 19890204 0 3.66 Bq/day 0,871 Bq/day D

ESTIMATED INTAKE: 1.75E+02 Bq or 4.73E-03 uCl
ALI: (5.00E+04 Bq) or ( 1.4 uCl)
MEAN FRACTIONAL DEVIATION: 0.61 FOR 4 RESULTS

**** HIT RETURN TO CONTINUE ****

ORGAN COMMITTED DOSE EQUIVALENT
uSv or mrem

GONADS 3,9 0.39
BREAST 3.9 0,39
LUNG 49. 4,9
R, MARROW 1.15E+02 12,

BONE SURFACE 1.72E+03 1.72E+02 ,,,
THYROID 3.9 0.39
REMAINDER 1.44E+02 14. I
EFFECTIVE 1.16E+02 12.

............... . ........................................... _ ..................

**** HIT RETURN TO CONTINUE ****
BADGE "31 SITE U'238 D INHALATION FECAL INCIDENT'19890201
.................. . ..... . ..... . ...... . ................. . ......................

BADGE -31 SITE U-238 D INHALATION WBC INCIDENT-19890201
.......... . ............. _...... ................................................

BADGE -31 SITE U-238 D INHALATION LUN INCIDENT-19890201
........ . ............ . ..... . ....................................................

WEIGHTED INTAKE (Bq): 1,75E+02 OVER MEASUREMENT PERIOD
gEIGHTED INTAKE (Bq): 1.75E+02 OVER INTAKE PERIOD
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WEIGHTED CEDE (uBv): 1.16E+02 FROM INTAKE PERIOD

**** HIT RETURNTO CONTINUE ****
==============================================================================

BADGE -32 SITE U-238 D INHALATION BRE INCIDENT-19890201

BADGE -32 SITE U-238 D INHALATION URINE INCIDENT-19890201
CLASSES: D=DAY W=WEEKY=YEAR V=VERY INSOLUBLE ]=INSOLUBLE S=SOLUBLE UNITS:

1 = dpm/mL 2 = dpm/day 3 = dpm/sample 4 = dpm/L 5 = ug/mL 6 = Bq/L 7 = Bq/day

RECORD DATE TIME VOL(mL) RESULT UNITS NDA UNITS CLASS
..... ------------ ........ ------------------------------- .... -..----.--------.N

19890201 0 <===INCIDENT DATE AND TIME
1 19890201 448 20.0 9.60 ug/ml 0.100 ug/ml D
2 19890201 936 20.0 2.60 ug/ml 0.100 ug/ml D
3 19890201 1912 20.0 1.30 ug/mL 0.100 uglml D
4 19890203 1912 20.0 0.220 ug/ml 0,100 ug/ml D

RESULTS SELECTED FOR INCIDENT ANALYSIS:
......... .... ..... ........ ..... ........... ....... . .... . ..... ...... ............

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS

19890201 0 <===INCIDENT DATE AND TIME

I 19890201 448 167. Bq/day 1.74 Bq/day D
2 19890201 936 45.3 Bq/day 1,74 Bq/day D
3 19890201 1912 22.6 Bq/day 1.74 Bq/day D
4 19890203 1912 3.83 Bq/day 1,74 Bq/day D

ESTIMATED INTAKE: 2.89E+02 Bq or 7.81E-03 uCi
ALl: (5.00E+04 Bq) or ( 1.4 uCi)
MEAN FRACTIONAL'DEVIATION: 0.55 FOR 4 RESULTS
.... ................. . .................................. . ........ .. ..... ......

**** HIT RETURN TO CONTINUE ****

ORGAN COMHITTED DOSE EQUIVALENT
uSv or mrem

GONADS 6.4 0.64
BREAST 6.4 0.64
LUNG 81. 8.1

R. MARROW 1.90E+02 19.
BONE SURFACE 2.1_3E+03 2.83E+02
THYROID 6,4 0.64
REMAINDER 2.37E+02 24.
EFFECTIVE 1,91E+02 19.

**** HIT RETURN TO CONTINUE ****
BADGE -32 SITE U-238 D INHALATION FECAL INCIDENT-19890201

BADGE -32 SITE U-238 D INHALAYION WBC INCIDENT-19890201
............................... . ............... . .......... . ...... . ............

BADGE -32 SITE U-238 D INHALATION LUN INCIDENT-19890201
............................ . .... ..... ...... . ............... . .................

WEIGHTED INTAKE (Bq): 2.89E+02 OVER MEASUREMENT PERIOD
WEIGHTED INTAKE (Bq): 2.89E+02 OVER INTAKE PERIOD
WEIGHTED CEDE (uSv): 1,91E+02 FROM INTAKE PERIOD

......................... ..o..... ........ ...o...... ....... . .................. .

**** HIT RETURN TO CONTINUE ****

BADGE -33 SITE U-238 D INHALATION BRE INCIDENT-19890201
................................. ....J ........................ . ...............

BADGE "33 SITE U-238 D INHALATION URINE INCZDENT'19890201
CLASSES: D=DAY W=WEEK Y=YEAR V=VERY INSOLUBLE Z=ZNSOLUBLE S=SOLUBLE UNITS:

I = dpm/ml 2 = dpm/day 3 = dpm/san_le 4 = dl_n/L5 = ug/ml 6 = Bq/L 7 = Bq/day
.............................................................. j ...............

RECORD DATE TIME VOL(mL) RESULT UNITS MDA UNITS CLASS
.............................. ... ......... . .......... . .... ........... .........

19890201 0 <===INCIDENT DATE AND TIME

I 19890201 838 20.0 0,540 ug/mL 0,100 ug/mL D
2 19890201 1200 20.0 0.310 ug/mL 0.100 ug/m[ D
3 19890201 1536 20.0 0,110 ug/ml 0.100 ug/ml D
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4 19890203 0 20.0 O.O00E+O0 ug/m[ O.O00E+O0 ug/ml D
5 19890203 1912 20.0 1.000E-02 ug/m[ O.O00E+O0 ug/ml D

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

RESULTS SELECTED FOR INCIDENT ANALYSIS:
......... ..... .................. ....... .......................................

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS

19890201 0 <===INCIDENT DATE AND TIME

I 19890201 838 9.40 Bq/day 1.74 Bq/day
2 19890201 1200 5,40 Bq/day 1.74 Bq/day D
3 19890201 1536 1.92 Bq/day 1.74 Bq/day D
4 19890203 0 O.O00E+O0 Bq/day O.O00E+O0 Bq/day D
5 19890203 1912 0,174 Bq/day O.O00E+O0 Bq/day D

ESTIMATED INTAKE: 18. Bq or 4.90E-04 uCl
ALI: (5.00E+04 Bq) or ( 1.4 uCl)
MEAN FRACTIONAL DEVIATION: 0.77 FOR 5 RESULTS

**** HIT RETURN TO CONTINUE ****

ORGAN COMMITTED DOSE EQUIVALENT
uSv or mrem

GONADS 0.40 4.04E-02
BREAST 0.40 4.04E-02
LUNG 5.1 0.51
R. MARROW 12. 1.2
BONE SURFACE 1,78E+02 18,
THYROID 0.40 4,02E-02
REMAINDER 15. 1.5
EFFECTIVE 12. 1.2

**** HIT RETURN TO CONTINUE ****
BADGE "33 SITE U'238 D INHALATION FECAL INCIDENT-19890201
. ..... ................................,,.............. ................. .. ......

BADGE -33 SITE U-238 D INHALATION WBC INCIDENT-19890201

BADGE -33 SITE U-238 D INHALATION LUN INCIDENT-19890201
............ . ......... .............. .................... ..... ..... . .... . ......

WEIGHTED INTAKE (Bq): 1,81E+01 OVER MEASUREMENT PERIOD
WEIGHTED INTAKE (Bq): 1.81E+01 OVER INTAKE PERIOD
WEIGHTED CEDE (uSv): 1,20E+01 FROM INTAKE PERIOD

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

**** HIT RETURN TO CONTINUE ****
..... j====_======================_====_. ................................ . .....

BADGE -41 SITE CS-137 D INHALATION BRE INCIDENT-19890101
....... . .... ............. ........ . ....... . ................... . ............. ...

BADGE "41 SITE CS-137 D INHALATION URINE INCIDENT-19890101
.. ............ . ................... . ........................ ....... . ...........

BADGE -41 SITE CS-137 D INHALATION FECAL INCIDENT-'I9890101
.... .......... . ........ .... .............. . ....................................

BADGE "41 SITE CS'137 D INHALATION WBC INCIDENT'19890101
CLASSES: D=DAY W=WEEKY=YEAR V=VERY INSOLUBLE I=INSOLUBLE S=SOLUBLE UNITS:
M = UCi N = nCt P = pCi D = dpm/sample, B = Becquerel, U = micro grams
..... . ............ . .................... ..... ..................... ..............

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS

19890101 0 <===INCIDENT DATE AND TIME
I 19891231 0 52, B 10. B D

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

RESULTS SELECTED FOR INCIDENT ANALYSIS:
..............................................................................

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS
. ..... . .................... ...... ................ ..... ........................

19890101 0 <===INCIDENT DATE AND TIME

I 19891231 0 52.0 Bq 10,0 Bq D
*** WARNING _** WBL-->WBC

ESTIMATED INTAKE: 9.39E+02 Bq or 2,54E-02 uCi
ALI: (6.00E+06 Bq) or (1.62E+02 uCi)
MEAN FRACTIONAL DEVIATION: O.OOE+O0 FOR I RESULTS
.... .... ... ...................... . ............................................
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**** HIT RETURNTO CONTINUE****
........................................ .... .. .... ............................

ORGAN COMMITTEDDOSE EQUIVALENT
uSv or mrem

GONADS 8.2 0.82
BREAST 7.3 O.73
LUNa 8.3 0.83
R. MARROW 7,8 0.78
BONESURFACE 7.4 0.74
THYROID 7.4 0.74

REMAINDER 8.6 0.86 I
EFFECTIVE 8;1 0.81

....................................................................,.........

**** HIT RETURNTO CONTINUE****
BADQE -41 SITE CS'137 D INHALATION LUN INCIDENT'19890101
.... ........................ .... ......... .... ...............,.................

WEIGHTED INTAKE(Bq): 9.39E+02OVER MEASUREMENTPERIOD
WEIGHTED INTAKE(Bq): 9.39E+02OVER INTAKEPERIOD
WEIGHTED CEDE (uSv): 8.10E+00 FROM INTAKEPERIOD

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

**** HIT RETURN TO CONTINUE****
===_=_=_=_=_=_=_=_=_=_====_==_=====_=_=_=_=_=_

BADGE -42 SITE CS'137 D INHALATION BRE INCIDENT'19890101
........ ............................... ....... ................................

BADGE -42 SITE C5"137 D INHALATIONURINE INCIDENT-19890101
... ....... .........................., ........ ...... ....... ....,,......... ..... .

BADGE -42 SITE CS'137 D INHALATIONFECAL INCIDENT-19890101
...... ........ .... ....................... ..... . .... ...........................

BADGE "42 SITE CS'137 b INHALATION WBC INCIDENT'19890101
CLASSES:D=DAY W=WEEK Y=YEAR V=VERY INSOLUBLEI'=INSOLUBLES=SOLUBLE UNITS:
M = UCi N = nCl P = pCi D = dpm/sampLe,B = BecquereL,U = micro grams
................ . ...... . .... . ...................... . .... ..... ...... ...........

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS

19890101 0 <===INCIDENTDATE AND TIME
I 19891231 0 1.33E+02 B 10. B D

.................. ............... ..... . ...... ._. .... . .... ......................

RESULTSSELECTED FOR INCIDENTANALYSIS:

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS

19890101 0 <===INCIDENTDATE AND TIME
I 19891231 0 133. Bq 10.0 Bq D

*** WARNING*** WBL-">WBC
ESTIMATEDINTAKE: 2.40E+03 Bq or 6.49E-02uCi
ALI: (6.00E+06Bq) or (I.62E+02uCi)
MEAN FRACTIONALDEVIATION:O.OOE+O0 FOR I RESULTS

**** HIT RETURN TO CONTINUE****
....... °,......................................................................

ORGAN COMMITTEDDOSE EQUIVALENT
uSv or mrem

GONADS 21. 2.1
BREAST 19. 1.9
LUNG 21. 2.1
R. MARROW 20. 2.0
BONE SURFACE 19. 1.9
THYROID 19. 1.9
REMAINDER 22, 2,2
EFFECTIVE 21. 2.1

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

**** HIT RETURN TO CONTINUE****
BADGE "42 SITE CS'137 D INHALATION LUN INCIDENT'19890101
............. ..... ..................................... .._ ....... . ........ ....

WEIGHTED INTAKE(Bq): 2,40E+03OVER MEASUREMENTPERIOD
WEIGHTED INTAKE(Bq): 2,40E+03OVER INTAKEPERIOD
WEIGHTED CEDE (uSv): 2,07E+01 FROM INTAKEPERIOD

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

**** HIT RETURN 10 CONTINUE****

ii
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BADGE -50 SITE 1-131 D INHALATION BRE INCIDENT-

BADGE -50 SITE 1-131 D INHALATIONURINE INCIDENT-
CLASSES=D=DAYW=WEEKY=YEAR V=VERYINSOLUBLEI=INSOLUBLES=SOLUBLEUNITS=
1 = dpm/mt 2 = dpm/day 3 = dpm/sampte 4 = d_n/L 5 = =g/mL 6 = Bq/L 7 = Bq/day

RECORD DATE TIME VOL(mL) RESULT UNITS NDA UNITS CLASS

0 0 ;<===INCIDENT DATEANDTIME
** WARNING** INCIDENTDATEANDTIME HISSING

1 19890211 0 20.0 1.440E+03 Bcl/day 10,0 Be/day D
2 19890217 0 20.0 987. Bq/day 10,0 Bc/day D
3 19890218 0 20.0 970. Bq/day 10.0 Bc/day D
4 19890219 0 20.0 419. Bq/day 10.0 Bc/day D
5 19890220 0 20.0 318. Bq/day 10.0 Be/day D
6 19890221 0 20.0 378. Bq/day 10.0 Bc/day D
7 19890222 0 20.0 557. Bq/day 10.0 Be/day D
8 19890223 0 20.0 543. Bq/day 10,0 Bc/day D
9 19890224 0 20.0 574. Bq/day 10.0 Bc/day D
10 19890225 0 20.0 318. Bq/day 10.0 Bq/day D
11 19890226 0 20.0 305. Bq/day I0.0 Bq/day D
12 19890227 0 20,0 311. Bq/day 10.0 Bq/day D e

--...-................................... .... ..........,,......................

RESULTSSELECTEDFORINCIDENTANALYSIS:
..................................,,......... ...... ............................

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS
.... .... ......................................................................

0 0 <===INCIDENTDATEANDTIME
1 19890211 0 1.440E+03 Bq/day 10.0 Bq/day D
2 19890217 0 987 Bq/day 10.0 Bq/day D
3 19890218 0 970 Bq/day 10.0 Bq/day D
4 19890219 0 419 Bq/day 10.0 Bq/day D
5 19890220 0 318 Bq/day 10.0 BqLdcy D
6 19890221 0 378 Bq/day 10.0 Bq/_ay D ?
7 19890222 0 557 Bq/day 10.0 Bq/day D
8 19890223 0 543 Bq/day 10.0 Bq/day D
9 19890224 0 574 Bq/day 10.0 Bq/day D
10 19890225 0 318 Bq/day 10.0 Bq/day D
11 19890226 0 305 Bq/day 10.0 Bq/day D
12 19890227 0 311 Bq/day 10.0 Bq/day D

** WARNING ** INCIDENTDATE AND TIME MISSING - ASSUME 10.00DAYS EARLIER
ESTIMATED INTAKE: 5,15E+06BQ or 1.39E+02uCI
ALI: (2.00E+06BQ) or ( 54. uCi)
MEAN FRACTIONALDEVIATION:0.31 FOR 12 RESULTS
.... ............ ..... .................... .... .................................

**** HIT RETURNTO CONTINUE****
-._....... .... ....................... .... . ....... .. ..... ......................

ORGAN COHMITTEDDOSEEQUIVALENT
uSv or mrem

GONADS 1,30E+02 13.
BREAST 4.05E+02 41.
LUNG 3.37E+03 3.37E+02
R. MARROW 3.23E+02 32.
BONE SURFACE 2.95E+02 29.
THYROID 1.50E+06 1.50E+05
REMAINDER 4.14E+02 41.
EFFECTIVE 4.57E+04 4.57E+03

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

**** HIT RETURNTO CONTINUE ****
BADGE -50 SITE I'131 D INHALATIONFECAL INCIDENT"

BADGE -50 SITE I'131 D INHALATION WBC INCIDENT"1

] BADGE -50 SITE 1-131 D INHALATION LUN INCIDENT-

BADGE "50 SIIE I'131 D INHALATION THY INCIDENT"
CLASSES:D=DAY W=WEEKY=YEAR V=VERY INSOLUBLEI=INSOLUBLES=SOLUBLE UNITS:

M = uCi N = nCi P = pC1 D = dpm/sample,B = Becquerel,U = mlcro grams
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RECORD DATE TIHE RESULT UNITS HDA UNITS CLASB

0 0 <===INCIDENTDATEANDTIME
** WARNING** INCIDENTDATEANDTIME MISSING

I 19890219 0 15. M 1.0 H D
2 19890221 0 11, M 1,0 M D

RESULTSSELECTEDFORINCIDENTANALYSIS=

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS

0 0 <===INCIDENTDATEANDTIME
I 19890219 0 4.810E+05Bq 3,700E+04 Bq D
2 19890221 0 3.885E+05Bq 3.700E+04 BQ D

** WARNING** INCIDENTDATE AND TIME MISSING- ASSUME 18,00DAYS EARLIER
ESTIMATED INTAKE= 1,37E+07Bq or 3.71E+02uCl
ALi= (2.00E+06Bq) or ( 54. uCI)
MEANFRACTIONALDEVIATIONI 1.35E-02 FOR 2 RESULTS
.........................................-...---...--..------.---..----.------

**** HIT RETURNTO CONTINUE****

ORGAN COMMITTEDDOSE EQUIVALENT
USV or mrem

GONADS 3.47E+02 35.
BREAST 1.08E+03 1.08E+02
LUNG 9.00E+03 9.00E+02
R. MARROW 8.60E+02 86.
BONESURFACE 7,86E+02 79,
THYROID 4.01E+06 4,01E+05
REMAINDER 1.10E+03 1.10E+02
EFFECTIVE 1.22E+05 1.22E+04

**** HIT RETURNTO CONTINUE****

WEIGHTEDINTAKEANDCOMMITTEDDOSECOMPUTEDUSING TOTALWEIGHTSSHOWNBELOW:
ASSAY= BRE URINE FECAL WBC LUN ' THY
iNTAKE (Bq)= O.OOE+O0 5.15E+06 O.OOE+O0 O.OOE+O0 O.OOE+O0 1.37E+07
_UCLIDEWGHT: O.OOE+O0 3.00E-01 O.OOE+O0 O.OOE+O0 O,OOE+O0 5.80E-01
NUMERICWGHT: O.OOE+O0 8.57E-01 O.OOE+O0 O.OOE+O0 O.OOE+O0 1.43E-01
TOTAL WGHT: O.OOE+O0 7,56E-01 O.OOE+O0 O.OOE+O0 O.OOE+O0 2.44E-01
....................................... ..... ....... ....... ..........--...--...

WEIGHTED INTAKE (Bq): 7.23E+06OVER MEASUREMENTPERIOD
WEIGHTED iNTAKE (Bq): 7.23E+06OVER INTAKEPERIOD
WEIGHTED CEDE (uSv): 6,43E+04FROM INTAKEPERIOD

............ . .......... ....°. ................ .. .... . ........ .....°.°.-°.......

**** HIT RETURN TO CONTINUE****
***** WEIGHTED INTAKEEXCEEDS 2.0 % OF ALI *****

BADGE -60 SITE TC-99 S INGESTION BRE INCIDENT-19890101
.. ..... ..... ..... ....°....°.. .......... . ..... .°... .......... . ..... .....=......

BADGE -60 SITE TC-99 S INGESTION URINE INCIDENT-19890101
CLASSES:D=DAYW=WEEKY=YEAR V=VERYiNSOLUBLE%=INSOLUBLES=SOLUBLEUNITS:
1 = dp_/ml 2 = dpm/day 3 = dpm/sample 4 = dpm/L 5 = ug/ml 6 = Bq/L 7 = Bq/day

RECORD DATE TIME VOL(ml) RESULT UNITS MDA UNITS CLASS
.. .......... .................... .... .... ....... .. ...... ..... ...... ..--... .... .

19890101 0 <===INCIDENTDATEAND IME
I 19890105 0 20.0 0.840 Be/day 1.000E-02 Bq/day S
2 19890106 0 20.0 0,630 Bc/day 1,000E-02 Bq/day S
3 19890107 0 20.0 0.520 Be/flay 1.000E-02 Bq/day S
4 19890108 0 20.0 0,410 Bc/day 1.000E-02 Bq/day S
5 19890109 0 20.0 0.350 Bc/day 1.000E-02 Bq/day S
6 19890110 0 20.0 0.370 Bc/day 1.000E-02 Bq/day S
7 19890111 0 20.0 0.250 Bc/day 1,000E-02 Bq/day S
8 19890112 0 20.0 0,230 Bc/day 1,000E-02 Bq/day S
9 19890115 0 20.0 0.160 Be/day 1.000E-02 Bq/day S
10 19890117 0 20.0 0.130 Bc/day 1,000E-02 Bq/day S
11 19890119 0 20.0 0,110 Bc/day 1.000E-02 Bq/day S



183
q

12 19890121 0 20.0 9.000E-02 Bq/d_y 1.000E-02 Bq/day S
13 19890123 0 20.0 7.000E-02 Bq/day 1.000E-02 Bq/day S
14 19890126 0 20.0 6,000E-02 Bq/day 1.000E-02 Bq/day 8

.=.==.=...=ONN--==...N==.'.=.NO=N===..===.===..=....=M=O.....=..=.=_=_..=_==

RESULTSSELECTED FOR !NCIDENTANALYSISz
""'''''''=.='''=..'='.._N''._'N.=._.'...=o=.=.=''..U'n.==.'._..=.._.W..W=N='q.

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS

19890101 0 <===INCIDENTDATE AND TIME
I 19890105 0 0.840 Bq/day 1.000E-02 Bq/day S
2 19890106 0 0.630 Bq/day 1.000E-02 Bq/day S
3 19890107 0 0.520 Bq/day 1.000E-02 Bq/day S
4 19890108 0 0.410 Bc/day 1.000_-02 Bq/day S
5 19890109 0 0.350 Bc/day 1.000E-02 Bq/day 8
6 19890110 0 0.370 Bc/day 1.000E-02 Bq/day S
7 19890111 0 0.250 Bc/day 1.000E-02 Bq/day S
8 19890112 0 0.230 Bc/day 1.000E-02 Bq/day 8
9 19890115 0 0.160 ac/day 1,000E-02 Bq/day S
10 19890117 0 0.130 Bc/day 1.000E-02 Bq/day 8
ii 19890119 0 0.110 Bc/day 1.000E-02 Bq/day S
12 19890121 0 9,000E-02Bc/day 1.000E-02 Bq/day S
13 19890123 0 7,000E-02Bc/day 1.000E-02 Bq/day S
14 19890126 0 6.000E-02Bq/day 1.000E-02 Bq/day 8

ESTIMATEDINTAKE= 1.30E+02 Bq or 3.50E-03 uCt
ALI: (1,00E+08 Bq) or (2.70E+03 uCt)
MEANFRACTIONALDEVIATION: 0.47 FOR 14 RESULTS

**** HIT RETURNTO CONTINUE****
..............................................................................

ORGAN COMMITTEDDOSEEQUIVALENT
USV or mrem

GONADS 7.83E-03 7 83E-04
BREAST 7.83E-03 7 83E-04
LUNG 7.83E-03 7 83E-04
R. MARROW 7.83E-03 7 83E-04
BONESURFACE 7.83E-03 7 83E-04
THYROID 0.21 2 10E-02
REMAINDER 0.13 I 32E-02
EFFECTIVE 5.12E-02 5 12E-03

**** HIT RETURNTO CONTINUE****
BADGE -60 SITE TC-99 S INGESTION FECALINCIDENT-19890101

BADGE -60 SITE TC-99 S INGESTION WBC INCIDENT-19890101
........... .... . .... =.... .... .. .... ........................................-..

BADGE -60 SITE TC-99 S INGESTION LUN INCIDENT-19890101
.=....===.=...... ....... . ........ .==.. ...... ....=.o....=.......= ........ ....=.

WEIGHTED INTAKE(BQ): 1.30E+02OVER MEASUREMENTPERIOD
WEIGHTED INTAKE (Bq): 1.30E+02OVER INTAKEPERIOD
WEIGHTED CEDE (uSv): 5.12E-02 FROM INTAKEPERIOD

..=. .... . ....... ... ..... ... ..... .. .... . .... =.=.......=..o...._ .... . .... ......=

**** HIT RETURN TO CONTINUE****

BADGE "70 SITE TC'99 INJECTION BRE INCIDENT'19890101
........................... .... ...............................................

BADGE -70 SITE TC-99 INJECTION URINE INCIDENT-19890101
.=...==. ..... ......=....=. ...... .............................. ................

BADGE "70 SITE TC'99 INJECTION FECAL INCIDENT-19890101
CLASSES:D=DAYW=WEEKY=YEAR V=VERYINSOLUBLEI=INSOLUBLES=SOLUBLEUNITS:

3 = dpm/salnple 7 = Bq/day
......... . .... . ....... . ..... . ............ ......... . ............. ... ...... .....

RECORD DATE TIME MASS(gm) RESULT UNITS MDA UNITS CLASS
........... . .................................. . ........... . ..................

19890101 0 <===INCIDENTDATE AND TIME

I 19890102 00,O00E+O0 0,850 Bq/day 1.000E-02 Bq/day
2 19890103 0 O.000E+O0 9.50 Bq/day 1.000E-02 Bq/day
3 19890105 00.O00E+O0 19,0 Bq/day 1.000E-02 Bq/day
4 19890107 0 0.000E+00 3.00 Bq/day 1.000E-02 Bq/day
5 19890109 0 O.O00E+O0 5.00 Bq/day 1,000E-02 Bq/day
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6 19890110 00.O00E+O0 1,80 Bq/day 1.000E'02 Bq/day
7 19890111 00.O00E+O0 1.70 Bq/day 1.000E-02 BqldaY
8 19890113 00.O00E+O0 0.350 Bq/day 1.000E-02 Bq/day
9 19890114 00.O00E+O0 0,210 Bq/day 1.000E'02 Bqlday
10 19890125 00.O00E+O0 0.180 Bq/day 1,000E'02 8q/day

RESULTSSELECTEDFOR INCIDENT ANALYsISI

RECORD DATE TIME RESULT UNITS HDA UNITS cLASS

19890101 0 <===INCIDENTDATEANDTIME
1 19890102 0 0.850 Bq/day 1,000E-02 Bq/day
2 19890103 0 9,50 Bq/day 1,000E-02 Bq/day
3 19890105 0 19,0 Bq/day 1,000E-02 Bq/daY
4 19890107 0 3.00 Bq/day 1,000E-02 Bq/daY
5 19890109 0 5.00 Bq/day 1.000E-02 Bq/day
6 19890110 0 1.80 Bq/day 1.000E-02 Bq/daY
7 19890111 0 1,70 aq/day 1,000E-02 Bq/day
8 19890113 0 0,350 aq/day 1.000E-02 Bq/day
9 19890114 0 0.210 Bq/day 1.000E-02 Bq/day
10 19890125 0 0.180 Bq/day 1,000E-02 aq/day

ESTIMATEDINTAKE: 82. Bq or 2.21E-03 uC(
ALI: (1.00E+08 Bq) or (2.70E+03 uCt)
MEANFRACTIONALDEVIATION=0.69 FOR 10 RESULTS

**** HIT RETURNTO CONTINUE****

ORGAN coMMITTEDDOSE EQUIVALENT
uSv or mrem

*** PRESENTLYDOSEXPRTDOESNOTCOMPUTEDOSEFORiNJECTIONpATHNAY***

**** HIT RETURNTO CONTINUE,w**
BADGE -70 SITE TC-99 INJECTION WBC INCIDENT'19890101

BADGE -70 SITE TC-99 INJECTION LUN INCIDENT O1

WEIGHTEDINTAKE (Bq): 8.17E+U1 OVERMEASUREMENTPERIOD
WEIGHTEDINTAKE (Bq): 8.17E+01 OVERINTAKEPERIOD
WEIGHTEDCEDE(USV): O.OOE+O0FROMINTAKEPERIOD

-...,,.........................=.............. ..... ...........-....-...........

**** HIT RETURNTOCONTINUE****
*** PRESENTLYDOSEXPRTDOESNOTCOMPUTEANNUALDOSEFORINJECTIONPATHWAY***
==============================================================================

BADGE -90 SITE SR-90 INJECTION aRE INCIDENT'19890101
, -........................................=. ..... .......-....--....-.°.......-.

BADGE -90 SITE SR-90 INJECTION URINE INCIDENT'19890101
CLASSES:D=DAYN=NEEKY=YEAR V=VERYII#SOLUBLEI=INSOLUBLES=soLUBLE UNITS:
1 = dim/mL 2 = dp(n/day3 = d_n/sample 4 = dim/L 5 = ug/ml 6 = Bq/L 7 = Bq/day

RECORD DATE TIME VOL(ml) RESULT UNITS MPA UNITS CLASS

19890101 0 <===INCIDENT DATEAND IME
1 19890101 2000 O,O00E+O0 1.40 ac/day 1.000E-02 Bq/day
2 19890102 4UO O,O00E+O0 0.930 ac/day 1,000E'02 Bq/day
3 19890102 800 O,O00E+O0 2,05 ac/day 1.000E'02 Bq/day
4 19890102 2000 O.O00E+O0 1.b2 ac/day 1.000E'02 Bq/day
5 19890103 200 O,O00E+O0 1.58 ac/day 1,000E'02 aq/day
6 19890103 2200 O,O00E+O0 1.60 ac/day 1.000E'02 aq/day
7 19890104 200 O,O00E+O0 1.34 ac/day 1,000E-02 Bq/day
8 19890104 2200 O,O00E+00 1.30 ac/day 1,000E'02 Bq/day

RESULTSSELECTEDFORINCIDENT ANALYSIS=
...... . ....... ........-....--....-... .............. ....-...._-........ ..... ...

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS

19890101 0 <===INCIDENTDATE AND TIME

I 19890101 2000 1.40 aq/day 1,000E-02 Bq/day
2 19890102 400 0.930 Bq/day 1,000E-02 Bq/day
3 19890102 800 2,05 Bq/day 1.000E-02 Bq/day
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4 19890102 2000 1,62 BqldQy 1,000E-02 Bqlday
5 19890103 200 1,58 Bq/day 1,000E-02 Bq/doy
6 19890103 2200 1,60 Bcl/day 1,000E-02 Bq/day
7 19890104 200 1,34 Bq/day 1,000E-02 Bq/dw
B 19890104 2200 1.30 Bq/day 1,000E-02 Bq/day

ESTIMATEDINTAKE: 41, Bq or 1.10E-03uCl
ALiz (I.00E+08Bq) or (2,70E+03uCl)
MEAN FRACTIONALDEVIATION=0.29 FOR 8 RESULTS
--'---------------....--......-...............................................

**** HIT RETURN TO CONTINUE****

ORGAN COMMITTEDDOSE EQUIVALENT
uSv or mrem

*** PRESENTLYDOSEXPRT DOES NOT cOMPUTEDOSE FOR INJECTIONPATHWAY***
----..---..---..--.........,...............,,..................................

**** HIT RETURN TO CONTINUE****
BADGE -90 SITE SR-90 INJECTION FECAL INCIDENT-19890101
CLASSES=D=DAY W=WEEK Y=YEAR V=VERY INSOLUBLEI=INSOLUBLES=SDLUBLE UNITS=

3 = d_Vsample 7 = Bq/day
.---..---...-........... .... .--....-..........................................

RECORD DATE TIME MA_S(Qm) RESULT UNITS MDA UNITS CLASS
.---..---...--................................................................

19890101 0 <===INCIDENTDATE AND TIME

I 19890102 600 O,O00E+O0 1,30 Bq/day 1,000E-02 Bq/day
2 19890102 2000 O.O00E+O0 0,640 Bq/day 1,000E-02 Bq/day
3 19890103 200 O.O00E+O0 0.650 Bq/day 1,000E-02 Bq/day
4 19890103 2200 O.O00E+O0 0.430 Bq/day 1,000E-02 Bq/day
5 19890104 200 O.O00E+O0 0.420 Bq/day 1.000E-02 Bq/day
6 19890104 2200 O,O00E+O0 0.590 Bq/day 1,000E-02 Bq/day

.---...-.,...-............ ...... .. ............. ................................

RESULTSSELECTEDFORINCIDENTANALYSIS:
.---..---...-.............,, ...... ....... .... ... .... .................. .........

RECORD DATE TIME RESULT UNITS NDA UNITS CLASS
.---...--...-......... .... ...... ..... ..... ...... . ..... .... ..... .. .......... ....

19890101 0 (===INCIDENTDATE AND TIME

I 19890102 600 1.30 BqldaY 1.000E-02 Bqlday
2 19890102 2000 0,640 Bq/day 1.000E-02 Bq/day
3 19890103 200 0.650 Bq/day 1.000E-02 Bq/day
4 19890103 2200 0.430 Bq/day 1.000E02 Bq/day
5 19890104 200 0,420 Bq/day 1.000E-02 Bq/day
6 19890104 2200 0.590 Bq/day 1.000E-02 Bq/day

ESTIMATEDINTAKE: 66. Bq or 1.80E-03uCJ
ALI: (I.00E+08Bq) or (2.70E+03uCJ)
MEAN FRACTIONALDEVIATION:0,49 FOR 6 RESULTS
.... ................ ...... ... ..... . ................ . ...... . .......... . .........

**** HIT RETURNTO CONTINUE****
..--...--... ...... . ..... .=....... ...... . ..... . ...... ............. .............

ORGAN COMMITTEDDOSE EQUIVALENT
usv or mrem

*** PRESENTLYDOSEXPRTDOES NOT COMPUTEDOSE FOR INJECTIONPATHWAY***
..--...--.... ......... .......... .... ...... .... .. .... ........... ..... ..........

*_** HIT RETURN TO CONTINUE****
BADGE -90 SITE SR-90 INJECTION WBC INCIDENT-19890101
--''----------------.----....--....-.......................... .... _.... .......

BADGE -90 SITE SR-90 INJECTION LUN INCIDENT-19890101
..--..........= .... .. ..... ............. ....... .. ..... ........ ............. ....

--'--.----..---..-............,............. .......................... .. .......

WEIGHTED INTAKEAND COMMITTEDDOSE COMPUTEDUSING TOTAL WEIGHTSSHOWN BELOW:
ASSAY: BRE URINE FECAL WBC LUN
INTAKE (Bq): O.OOE+O0 4.07E+01 6.65E+01 O.OOE+O0 O,OOE+O0
NUCLIDEWGHT: O.OOE+O0 7.00E-01 1.00E-01 1.90E-01 1,00E-02
NUMERICWGHT: O,OOE+O0 5.71E-01 4.29E-01 O.OOE+00 O.OOE+O0
TOTAL WGHT: O.OOE+O0 9.03E-01 9.68E-02 O.OOE+O0 O.OOE+O0
.. ..... .-=.. ................... . .... . ............. . ...... • ....... . ............

WEIGHTED INTAKE(Bq): 4.32E+01 OVER MEASUREMENTPERIOD
WEIGHTED INTAKE(Bq): 4,32E+01 OVER INTAKEPERIOD
WEIGHTED CEDE (uSv): O.OOE+O0FROM INTAKEPERIO0

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

**** HIT RETURN TO CONTINUE****
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*** PRESENTLYDOSEXPRTDOESNOTCOMPUTEANNUALDOSEFORINJECTIONPATHWAY***
========================================================================

BADGE -100 SITE PU-241 W INHALATION BRE INCIDENT-19890101
..... ....... .... ..................... ....... .......................-.----------

BADGE "100 SITE PU'241 W INHALATIONURINE INCIDENT'19890101
CLASSES:D=DAYW=WEEKY=YEAR V=VERYINSOLUBLEI=INSOLUBLES=SOLUBLEUNITS:
1 = dpm/mt 2 = dp_/day 3 = dpm/sampte4 = d_n/L 5 = ug/mL 6 = Bq/L 7 = Bcl/day
....... ..........= ..... ....... ..................... ........... ......... .......

RECORD DATE TIME VOL(mL) RESULT UNITS MDA UNITS CLASS
.... . .... .. ....... .... ............ . .... b............-... .... --- .... --- ........

19890101 0 <===INCIDENTDATEANDTIME
1 19890105 00.O00E+O0 7.000E-04 Bq/day 1.000E-05 Bq/day W
2 19890106 00.O00E+O0 6.000E-04 Bq/day 1.000E-05 Bq/day W
3 19890107 00.O00E+O0 5.000E-04 Bq/day 1,000E-05 Bq/day W
4 19890108 00.O00E+O0 4.500E-04 Bq/day 1,000E-05 Bq/day W
5 19890109 00.O00E+O0 4.000E-04 Bq/day 1.000E-05 Bq/day W
6 19890110 00.O00E+O0 3.500E-04 Bq/day 1.000E-05 Bq/day W
7 19890112 00.O00E+OG 3.000E-04 Bq/day 1.000E-05 Bq/day W
8 19890114 00.O00E+O0 _.800E-04 Bq/day 1.000E-05 Bq/day W
9 19890116 0 O.O00E+O0 2.600E-04 Bq/day 1.000E-05 Bq/day W

10 19890118 00.O00E+O0 2.300E-04 Bq/day 1.000E-05 Bq/day W
11 19890120 00.O00E+O0 2.000E,04 Bq/day 1.000E-05 Bq/day W
12 19890125 00.O00E+O0 1,800E-04 Bq/day 1.000E-05 Bq/day W
13 19890130 00.O00E+O0 1.600E-04 Bq/day 1.000E-05 Bq/day W
14 19890204 00.O00E+O0 1.500E-04 Bq/day 1.000E-05 Bcl/day W
15 19890218 00.O00E+O0 1.300E-04 Bq/day 1.000E-05 Bq/day W

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

RESULTSSELECTEDFORINCIDENT ANALYSIS:
..... . ....... ........ ..... .... ....... ....... ...... ... .... ............ .... .....

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS
.... ...... .................. ........ ... ...... --..... ..... ... .... ..............

19890101 0 <===INCIDENTDATEANDTIME
I 19890105 0 7.000E-04Bq/day 1.000E-05 Bc/day W
2 19890106 0 6.000E-04Bq/day 1.000E-05 Bc/day W
3 19890107 0 5.000E-04 Bq/day 1.000E-05 Bc/day W
4 19890108 0 4.500E-04 Bq/day 1.000E-05 Bc/day W
5 19890109 0 4.000E-04Bq/day 1.000E-05 Bc/day W
6 19890110 0 3.500E-04 Bq/day 1.000E-05 Bc/day W
7 19890112 0 3,000E-04 Bq/day 1.000E-05 Bc/day W
8 19890114 0 2.800E-04Bq/day 1.000E-05 Bc/day W
9 19890116 0 2.600E-04Bq/day 1.000E-05 Bc/day W

10 19890118 0 2.300E-04 Bq/day 1.000E-05 Be/day W
11 19890120 0 2.000E-04 Bq/day 1.000E-05 Be/day W
12 19890125 0 1.800E-04 Bq/day 1.000E-05 Be/day W
13 19890130 0 1.600E-04Bq/day 1.000E-05 Bc/day W
14 19890204 0 1.500E-04 Bcl/day 1.000E-05 Bc]day W
15 19890218 0 1.300E-04 Bq/day 1.000E-05 Be/day W

ESTIMATED INTAKE: 12. Bq or 3.25E-04 uCi
ALI: (I.00E+04Bq) or (0.27 uCi)
MEAN FRACTIONALDEVIATION:7.01E-02FOR 15 RESULTS
...................... . ....... . ...............................................

**** HIT RETURN TO CONTINUE ****
.. ................................................................... ---- .....

ORGAN COMMITTEDDOSE EQUIVALENT
uSv or mrem

GONADS 8.2 0.82
BREAST 3.68E-04 3.68E-05
LUNG 8.93E-02 8.93E-03
R. MARROW 40. 4.0
BONESURFACE 5.05E+02 51.
THYROID I 49E-04 1.49E-05
REMAINDER 16. 1.6
EFFECTIVE 27. 2.7

....... . ...... .... ..................................... ,.......................

**** HIT RETURNTO CONTINUE****
BADGE "100 SITE PU'241 W INHALATIONFECALINCIDENT-19890101
.... ............................ ...............................................

BADGE -I00 SITE PU-241 W INHALATION WBC INCIDENT-19890101
..............................................................................
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BADGE -100 SITE PU-241 W INHALATION LUN INCIDENT-19890101

WEIGHTED INTAKE (Bq): 1.20E+01 OVER MEASUREMENTPERIOD
WEIGHTED INTAKE (Bq): 1.20E+01 OVER INTAKE PERIOD
WEIGHTED CEDE (uSv): 2.68E+01 FROM INTAKE PERIO0

........ ..o..... .... ..... ...... ..... .... ..°° ..... .... .................. . ...... .

**** HIT RETURN TO CONTINUE ****

R_GE "110 SITE PU'238 W INHALATION BRE INCIDENT'19890901
.... ................................................ .... ...... ........ . .......

BADGE -110 SITE PU-238 W INHALATION URINE INCIDENT-19890901
.... ........................................... ...... ............ ..... . ..... .=

BADGE "110 SITE PU'238 W INHALATION FECAL INCIDENT'19890901
CLAFSES: D=DAY W=WEEKY=YEAR V=VERY INSOLUBLE I=INSOLUBLE S=SOLUBLE UNITS:

3 = dpm/sampte 7 = Bq/day

RECORD DATE TIME MASS(gm) RESULT UNITS MDA UNITS CLASS
.... ....... ......... ..... .......=..°..o, .......... ....................... ......

19890901 1100 <===INCIDENT DATE AND TIME

1 19890903 900 114. 244. dpm/samp 1.00 dpm/samp W
2 19890904 1100 103. 5.74 dpm/samp 1.00 dpm/samp W

RESULTS SELECTED FOR INCIDENT ANALYSIS:
.......o.... .... .... ....... . ...... .._...... ...... .u.. .... ..........._ .... .._..

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS
.............. . ................................... ...o.o. ....... . .... .........°

19890901 1100 <===_NCIDENT DATE AND TIME
I 19890903 900 4.82 BoJday 1.974E-02 Bq/day W
2 19890904 1100 0.125 Bq/da_/ 2.184E-02 Bq/day W

ESTIMATED INTAKE: 18. Bq oi 4.97E-04 uCi
ALI: (3.00E+02 8q) or (8.11E-03 uCi)
MEAN FRACTIONAL DEVIATION: 0.92 FOR 2 RESULTS

**** HIT RETURN TO CONTINUE ****
............ .. ................. ............. .... . ....................... . ......

ORGAN COMMITTED DOSE EQUIVALENT
USv or mrem

GONADS 5,14E+02 51.
BREAST 1.84E-02 1.84E-03
LUNG 3.39E+02 34.
R. MARROW 2.80E+03 2.80E+02
BONE SURFACE 3.49E+04 3.49E+03
THYROID 1.77E-02 1.77E-03
REMAINDER 1.29E+03 1,29E+02
EFFECTIVE 1,94E+03 1.94E+02

....°...... .............. . ............................................ .. .... ...

**** HIT RETURN TO CONTINUE ****

BADGE "110 SITE PU'238 W INHALATION WBC INCIDENT'19890901
..° ................. . .........................................................

BADGE -110 SITE PU-238 W INHALATION LUN INCIDENT-19890901
................ °... .............................................. . ...........

WEIGHTED INTAKE (Bq): 1.84E+01 OVER MEASUREMENT PERIO0
WEIGHTED INTAKE (Bq): 1,84E+01 OVER INTAKE PERIO0
WEIGHTED CEDE (uSv): 1.94E+03 FROM iNTAKE PERIO0

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

**** HIT RETURN TO CONTINUE ****
***** WEIGHTED INTAKE EXCEEDS 2.0 % OF ALI *****

DOSEXPRT VERSION: 4.2 (DATE: 03/17/92) DATE OF COMPUTATION: 3/17/92
FORTRAN STOP



188

ROUTINE.DAT screen output listing when DOSEXPRT is run in debug/test mode with long listing option:

RUN DOSEXPRT

DOSEXPRT VERSION: 4.2 (DATE: 03/17/92)
Determination of Intake and Dose Using Bioassay Records
................. .............. . ..... . ........ =................ ...............

Developed for Martin Marietta Energy Systems, Inc. by
R. C. Ward and K. F. Eckerman of Oak Ridge National Laboratory

ANY PROBLEMSWITH DOSEXPRTSHOULD BE COMMUNICATEDTO:
RICHARD C. WARD, ORNL (Phone: 4-5449 e-nil: RWD)

Date of Computation: 3/17/92

Enter PATH for Bioassay and Output Files:
Enter Output Filename (NO EXTENSION): ROUTINE
Enter PATH for Nuclide Files:
Enter Bioassay Records Filename (WITHOUT .DAT EXTENSION): ROUTINE
Enter SITE Fitename (WITHOUT .DFT EXTENSION): SITE
Enter Display Option: Trace(-1), Long List(1), None(2): I
User Control AMAD? (Y/[NI):
Save CTL file? (Y/[NI): Y

PROOUCING .CTL FILE
TOTAL NUMBER OF RECORDS IN BIOASSAY FILE: 37

Enter Beginning MEASUREMENT Date [YYYY]: 1989
Enter Durs :ion (years): I

Enter Beginning INTAKE Date [YYYY]: 1989
Enter Duration (years): I

NUCLIDE DATA FILES AVAILABLE
N-3 C-11 C-14 NA-22 NA-24 P-32 C0-57 C0-58
C0"60 SR-85 SR-89 SR-90 TC-99 TC- 99M CS"134 CS- 137
! I75 1-129 1-131 1-135 PM-147 EU- 152 EU-154 EU- 155
TL.-201 RA-226 RA-228 TH-228 TH-232 U-234 U-235 U-236
U-238 PU-238 PU-239 PU-241 AM-241 TPU CM-242 CM-244

NUCLIDES WITH DOSE-RATE FILES:
C0-57

C0-60 SR-89 SR-90 CS-134 CS-137
I"125 1-129

U"234 U-235 U"236
U-238 PU-238 PU-239 PU-241 AM'241 TPU CM-24_

BIOASSAY RECORDS FILENAME: ROUTINE.DAT
SITE PARAMETER FILENAME: SITE.DFT
PERIO0 FOR CONSIDERING MEASUREMENTS: 19890101 --> 19900101
PERIO0 FOR COMPUTING INTAKE: 19890101 --> 19900101
....................................... . ......................................

AI,IAD 1.00 micron - DEPOSITION PARAMS D3 0.30 D4 0.08 25 0.25

URINE EXCRETION RATE (ml/day): 1400.0 DEFAULT SAMPLE VOLUME(ml): 20.0
FECAL EXCRETION RATE (g/day): 135.0 DEFAULT SAMPLE MASS(g): 20.0
BREATH EXCRETION RATE (I/day): 20000.0 DEFAULT SAMPLE VOLUME(1): 20.0
MEASUREMENTS < OR = LC ARE SET TO ZERO. LC IS DEFINED AS MDA/I.0
.................................................... .. ...... •. ..... . ..........

BADGE -120 SITE 1"131 D INHALATION BRE ROUTINE -19890101
......... ............ ....... . ................. ..... ..... . .......... . ..... . ....

BADGE -120 SITE 1-131 D INHALATION URINE ROUTIIE -19890101
.... ................... ..... .... .. ....................... . ....................

BADGE -120 SITE 1-131 D INHALATION FECAL ROUTINE -19890101
............................................................... .. ........... ...

BADGE -120 SITE 1-131 D INHALATION WBC ROUTINE -19890101
......... ... ....... . .... ..._ ....................................................

BADGE -120 SITE 1-131 D INHALATION LUN ROUTINE -19890101
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BADGE "120 SITE 1"131 D INHALATION THY ROUTINE -19890101
CLASSES: D-DAY W-WEEK Y-YEAR V-VERY INSOLUBLE I-INSOLUBLE S'SOLUBLE UNITS:

M = uCi N =nCi P = pCi D = dpph/sample, B = Becquerel, U = micro grams

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS

19890101 <===ISTART - Starting date for routine analysis
1 19890102 0 1.63E+02 B 10. B D
2 19890201 0 3.50E+03 B 10. B D
3 19890301 0 3.70E+03 B 10. B D
4 19891124 0 3.74E+03 B 10, B D
5 19891231 2400 3.74E+03 B 10. B D

19900101 <===lEND - Ending date for routine analysis
................ .... ................................................. ..... ....

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

RESULTS SELECTED FOR ROUTINE ANALYSIS:

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS
.. .......... ............................ ...... ........................ ........

19890101 <===ISTART - Starting date for routine analysis
1 19890102 0 163. Bq 10.0 Bq D
2 19890201 0 3.500E+03 Bq 10.0 Bq D
3 19890301 0 3.700E+03 Bq 10,0 Bq D
4 19891124 0 3.738E+03 Bq 10.0 BQ D
5 19891231 2400 3.738E+03 Bq 10.0 Bq D

19900101 <===lEND - Ending date for routine analysis
.. ..... ..... .... .................... .... . ............. ......... ..... ..........

INTAKE RATE (Bq/d) USED TO EXTRAPOLATE BEYOND LAST MEASUREMENT: O,O00E+O0
..... ..... .... ........ ...... .... .............. .... .. ........ ..................

ESTIMATED INTAKE: 7.29E+05 Bq or 20. uCi
ALI: (2.00E+06 Bq) or ( 54. uCi)
MEAN FRACTIONAL DEVIATION: O.OOE+O0 FOR 5 RESULTS

**** HIT RETURN TO CONTINUE ****
..... .... .......... ...... .. ......... o .................... ......................

ORGAN COMMITTED DOSE EQUIVALENT
USv or mrem

GONADS 18. 1.8
BREAST 57. 5.7
LUNG 4.78E+02 48.
R, MARROW 46. 4.6
BONE SURFACE _2. 4.2
THYROID 2.13E+05 2.13E+04
REMAINDER 59. 5.9
EFFECTIVE 6.48E+03 6,48E+02

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

**** HIT RETURN TO CONTINUE ****

WEIGHTED INTAKE (Bq): 7.29E+05 OVER MEASUREMENT PERIO0

WEIGHTED INTAKE (Bq): 7.29E+05 OVER INTAKE PERIO0
WEIGHTED CEDE luSy): 6.48E+03 FROM INTAKE PERIOD

.......... ,,...... . .............. . ............................ . .......... . ......

**** HIT RETURN TO CONTINUE ****
***** WEIGHTED INTAKE EXCEEDS 2.0 _ OF ALI *****

+++++ ANNUAL EFFECTIVE DOSE EXCEEDS 10.0 MREM +++++

BADGE '131 SITE U'238 D INHALATION BRE ROUTINE -19890101
........... . ............. . ............................... . ........ . .............

BADGE -131 SITE U-238 D INHALATION URINE ROUTINE -19890101
....................... . ....... ..... ............... . ............. ...... ..... ...

BADGE -131 SITE U-238 D INHALATION FECAL ROUTINE -19890101
... ..... .... ......... . .......... . ....... . ..... . ....... . ......... . ........... ..

BADGE -131 SITE U-238 D INHALATION WBC ROUTINE -19890101
............ ............ .......... .. ........... . .............. . ...............

BADGE "131 SITE U'238 D INHALATION LUN ROUTINE "19890101

CLASSES: D-DAY W'WEEK Y'YEAR V-VERY INSOLUBLE I'INSOLUBLE S-SOLUBLE UNITS:

M = uCi N = nCi P = pCi D = dpm/sample, B = Becquerel, U = micro grams
............................... . .............. ........ ........................

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS
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. ...... ..................,................. ......... ....... .... ...°..... .......

19890101 <===ISTART - Starting date for routine analysis
I 19890410 0 22. B 0.10 B D
2 19890719 0 22. B 0.10 B D
3 19891027 0 22. B 0.10 B D
4 19891231 2400 22. a 0.10 B D

19900101 <===lEND - Ending date for routine anatysis

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

RESULTS SELECTED FOR ROUTINE ANALYSIS:
.. .... ............................... ..... ........... ........... ...... ......

RECORD DATE TiME RESULT UNITS MDA UNITS CLASS
................................................................... . ..........

19890101 <===ISTART - Starting date for routine analysis
I 19890410 0 22.4 Bq 0.100 Bq D
2 19890719 0 22.4 BQ 0.100 Bq D
3 19891027 0 22.4 Bq 0.100 Bq D
4 19891231 2400 22.4 BQ 0.100 BQ D

19900101 <===lEND - Ending date for routine analysis

INTAKE RATE (Bq/d) USED TO EXTRAPOLATE BEYOND LAST MEASUREMENT: O.O00E+O0
... ......... ... ....... ...... ....... ....... .... ................................

ESTIMATED INTAKE: 3.65E+04 Bq or 0,99 uCi
ALI: (5.00E+04 Bq) or ( 1.4 uCi)
MEAN FRACTIONAL DEVIATION: O.OOE+O0 FOR 4 RESULTS
. ..... .=. ..... . ....... .......... ..... ... ............. ........=.. .... .°.......=

**** HIT RETURN TO CONTINUE ****

ORGAN COMMITTED DOSE EQUIVALENT
USv or mrem

GONADS 8.14E+02 81,
BREAST 8.14E+02 81.
LUNG 1.02E+04 1,02E+03
R. MARROW 2.40E+04 2.40E+03
BONE SURFACE 3.58E+05 3.58E+04
THYROID 8.10E+02 81.
REMAINDER 3.00E+04 3.00E+03
EFFECTIVE 2.42E+04 2.42E+03

....... .... °...°....... ..... ..=...... ........ ............. .... ................

**_* HIT RETURN TO CONTINUE ****

WEIGHTED INTAKE (Bq): 3.65E+04 OVER MEASUREMENTPERIO0
WEIGHTED INTAKE (Bq): 3.65E+04 OVER INTAKE PERIO0
WEIGHTED CEDE (uSv): 2.42E+04 FROM INTAKE PERIO0

....... .......o. .......... . ........... .°.. ..... ..... ..... . ...... ..............

**** HIT RETURN TO CONTINUE ,**,
Year: I Organ: EFFECTIVE AEDE (Sv): 6.86E-03
Year: 2 Organ: EFFECTIVE AEDE (Sv): 1.55E-03
Year: 5 Organ: EFFECTIVE AEDE (Sv): 1.25E-03
Year: 4 Organ: EFFECTIVE AEDE (Sv): 1.13E-03
Year: 5 Organ: EFFECTIVE AEDE (Sv): 1.02E-03
Year: 6 Organ: EFFECTIVE AEDE (Sv): 9.22E-04
Year: 7 Organ: EFFECTIVE AEDE (Sv): 8.39E-04
Year: 8 Organ: EFFECTIVE AEDE (Sv): 7.68E-04
Year: 9 Organ: EFFECTIVE AEDE (Sv): 7.01E-04
Year: 10 Organ: EFFECTIVE AEDE (Sv): 6.43E-04

Year: 11 Organ: EFFECTIVE AEDE (Sv): 5.92E-04
Year: 12 Organ: EFFECTIVE AEDE (Sv): 5.48E-04
Year: 13 Organ: EFFECTIVE AEDE (Sv): 5,06E-04
Year: 14 Organ: EFFECTZVE AEDE (Sv): 4 69E-04
Year: 15 Organ: EFFECTIVE AEDE (Sv): 4 36E-04
Year: 16 Organ: EFFECTIVE AEDE (Sv): 4 07E-04
Year: 17 Organ: EFFECTIVE AEDE (Sv): 3 79E-04
Year: 18 Organ: EFFECTIVE AEDE (Sv): 3 55E-04
Year: 19 Organ: EFFECTIVE AEDE (Sv): 3 32E-04
Year: 20 Organ: EFFECTIVE AEDE (Sv): 3 12E-04
Year: 21 Organ: EFFECTIVE AEDE (Sv): 2 92E-04
Year: 22 Organ: EFFECTIVE AEDE (Sv): 2 75E-04

Year: 23 Organ: EFFECTIVE AEDE (Sv): 2 59E-04
Year: 24 Organ: EFFECTIVE AEDE (Sv): 2.45E-04
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Year: 25 O='gan: EFFECTIVE AEDE (Sv): 2.30E-04
Year: 26 Organ: EFFECTIVE AEDE (Sv): 2.17E-04

i Year: 27 Organ: EFFECTIVE AEDE (Sv): 2.05E-04
Year: 28 Organ: EFFECTIVE AEDE (Sv): 1.95E-04
Year: 29 Organ: EFFECTIVE AEDE (Sv): 1.83E-04
Year: 30 Organ: EFFECTIVE AEDE (Sv): 1.74E-04
Year: 31 Organ: EFFECTIVE AEDE (Sv): 1.64E-04
Year: 32 Organ: EFFECTIVE AEDE (Sv): 1.56E-04
Year: 33 Organ: EFFECTIVE AEDE (Sv): 1.48E-04
Year: 34 Organ: EFFECTIVE AEDE (Sv): 1.40E-04
Year: 35 Organ: EFFECTIVE AEDE (Sv): 1.33E-04
Year: 36 Organ: EFFECTIVE AEDE (Sv): 1,26E-04
Year: 37 Organ: EFFECTIVE AEDE (Sv): 1.19E-04
Year: 38 Organ: EFFECTIVE AEDE (Sv): 1.13E-04
Year: 39 Organ: EFFECTIVE AEDE (Sv): 1.07E-04
Year: 40 Organ: EFFECTIVE AEDE (Sv): 1.02E-04
Year: 41 Organ: EFFECTIVE AEDE (Sv): 9.69E-05
Year: 42 Organ: EFFECTIVE AEDE (Sv): 9.20E-05
Year: 43 Organ: EFFECTIVE AEDE (Sv): 8.74E-05
Year: 44 Organ: EFFECTIVE AEDE (Sv): 8.32E-05
Year: 45 Organ: EFFECTIVE AEDE (Sv): 7,88E-05
Year: 46 Organ: EFFECTIVE AEDE (Sv): 7.49E-05
Year: 47 Organ: EFFECTIVE AEDE (Sv): 7,11E-05
Year: 48 Organ: EFFECTIVE AEDE (Sv): 6.78E-05
Year: 49 Organ: EFFECTIVE AEDE (Sv): 6,42E-05

Year: 50 Organ: EFFECTIVE AEDE (Sv): 6.10E-05
Year: I Organ: REMAINDER AEDE (Sv): 1.53E-02
Year: I Organ: THYROID AEDE (Sv): 4.69E-04
Year: I Organ: BONE SURFACE AEDE (Sv): 2,17E-02
Year: I Organ: R. MARROW AEDE (Sv): 1.83E-03
Year: I Organ: LUNG AEDE (Sv): 1.00E-02

Year: I Organ: BREAST AEDE (Sv): 4.69E-04
Year: I Organ: GONADS AEDE (Sv): 4.69E-04

***** WEIGHTED INTAKE EXCEEDS 2.0 % OF ALI *****
+++++ ANNUAL EFFECTIVE DOSE EXCEEDS 10.0 MREM +++++

BADGE -132 SITE U-238 W INHALATION BRE ROUTINE -19890101

BADGE -132 SITE U-238 W INHALATION URINE ROUTINE -19890101

BADGE -132 SITE U-238 W INHALATION FECAL ROUTINE -19890101
............ .................. ............................... ...... .... .......

BADGE -132 SITE U-238 W INHALATION WBC ROUTINE -19890101
.......... .... .............. ........ ...... ..... ....... ....... .................

BADGE "132 SITE U'238 W INHALATION LUN ROUTINE "19890101
CLASSES: D=DAY W=WEEKY=YEAR V=VERY INSOLUBLE I=INSOLUBLE S=SOLUBLE UNITS:
M = uCi N = nCi P = pCi D = dpm/sanN3le, B =Becquere[, U = micro grams
......... .. ......... . ........... . .... ......................... ........ .. ......

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS

19890101 <===ISTART - Starting date for routine anatysls
I 19890410 0 8.85E+02 B 0.10 B W
2 19890719 0 1.12E+03 B 0.10 B W
3 19891027 0 1.19E+03 B 0.10 B W
4 19891231 2400 1.20E+03 B 0.10 B W

19900101 <===lEND - Ending date for routine analysis
................................... . .............. . ........ ........... ..... ...

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

RESULTS SELECTED FOR ROUTINE ANALYSIS:
.... .. ......................... . .......................... . ..... . ........ ..=..

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS
..... . ................ . ...................... . ....... ............ ........ .....

19890101 <===ISTART - Starting date for routine anatysis
I 19890410 0 885. Bq 0.100 BQ W
2 19890719 0 1.121E+03 Bq 0.100 Bq
3 19891027 0 1.186E+03 Bq 0.100 Bq
4 19891231 2400 1.200E+03 Bq 0,100 Bq W

19900101 <===lEND Ending date for routine analysis
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INTAKE RATE (Bq/d) USED TO EXTRAPOLATE BEYOND LAST MEASUREMENT: O.O00E+O0

ESTIMATED INTAKE: 3.65E+04 Bq or 0.99 uCi
ALI: (3.00E+04 Bq) or (0,81 uCi)
MEAN FRACTIONAL DEVIATION: O.OOE+O0 FOR 4 RESULTS

**** HIT RETURN TO CONTINUE ****

ORGAN COMMITTED DOSE EQUIVALENT
uSv or mrem

GONADS 2.45E+02 25,

BREAST 2.47E+02 25.
LUNG 5.19E+05 5.19E+04
R. MARROW 7.24E+03 7.24E+02
BONE SURFACE 1.08E+05 1.08E+04
THYROID 2,45E+02 25.
REMAINDER 9.30E+03 9.30E+02
EFFECTIVE 6.93E+04 6.93E+03

**** HIT RETURN TO CONTINUE ****

WEIGHTED INTAKE (BQ): 3.65E+04 OVER MEASUREMENT PERIOD
WEIGHTED INTAKE (Bq): 3.65E+0_ OVER iNTAKE PERIOD
WEIGHTED CEDE (uSv): 6.93E+04 FROM INTAKE PERIOD

**** HIT RETURN TO CONTINUE ****

Year: I Organ: EFFECTIVE ' AEDE (Sv): 5.08E-02
Year: 2 Organ: EFFECTIVE AEDE (Sv): 1.34E-02
Year: ] Organ: EFFECTIVE AEDE (Sv): 4.96E-04
Year: 4 Organ: EFFECTIVE AEDE (Sv): 3.44E-04
Year: 5 Organ: EFFECTIVE AEDE (Sv): 3.09E-04
Year: 6 Organ: EFFECTIVE AEDE (Sv): 2.80E-04
Year: 7 Organ: EFFECTIVE AEDE (Sv): 2.55E-04
Year: 8 Organ: EFFECTIVE AEDE (Sv): 2.33E-04
Year: 9 Organ: EFFECTIVE AEDE (Sv): 2.13E-04
Year: 10 Organ: EFFECTIVE AEDE (Sv): 1 95E-04
Year: 11 Organ: EFFECTIVE AEDE (Sv): 1 80E-04
Year: 12 Organ: EFFECTIVE AEDE (Sv): 1 66E-04
Year: 13 Organ: EFFECTIVE AEDE (Sv): 1 53E-04
Year: 14 Organ: EFFECTIVE AEDE (Sv): 1 42E-04
Year: 15 Organ: EFFECTIVE AEDE (Sv): 1 32E-04
Year: 16 Organ: EFFECTIVE AEDE (Sv): 1.24E-04
Year: 17 Organ: EFFECTIVE AEDE (Sv): 1.15E-04
Year: 18 Organ: EFFECTIVE AEDE (Sv): 1.07E-04
Year: 19 Organ: EFFECTIVE AEDE (Sv): 1,01E-04
Year: 20 Organ: EFFECTIVE AEDE (Sv): 9,46E-05
Year: 21 Organ: EFFECTIVE AEDE (Sv): 8.86E-05
Year: 22 Organ: EFFECTIVE AEDE (Sv): 8,33E-05
Year: 23 Organ: EFFECTIVE AEDE (Sv): 7.84E-05
Year: 24 Organ: EFFECTIVE AEDE (Sv): 7.41E-05
Year: 25 Organ: EFFECTIVE AEDE (Sv): 6.97E-05
Year: 26 Organ: EFFECTIVE AEDE (Sv): 6.58E-05

Year: 27 Organ: EFFECTIVE AEDE (Sv): 6.21E-05
Year: 28 Organ: EFFECTIVE AEDE (Sv): 5,89E-05
Year: 29 Organ: EFFECTIVE AEDE (Sv): 5.55E-05
Year: 30 Organ: EFFECTIVE AEDE (Sv): 5.26E-05
Year: 31 Organ: EFFECTIVE AEDE (Sv): 4.98E-05
Year: 32 Organ: EFFECTIVE AEDE (Sv): 4.73E-05
Year: 33 Organ: EFFECTIVE AEDE (Sv): 4.47E-05
Year: 34 Organ: EFFECTIVE AEDE (Sv): 4.23E-05
Year: 35 Organ: EFFECTIVE AEDE (Sv): 4.01E-05
Year: 36 Organ: EFFECTIVE AEDE (Sv): 3,82E-05
Year: 37 Organ: EFFECTIVE AEDF (Sv): 3.61E-05
Year: 38 Organ: EFFECTIVE AEDE (Sv): 3.43E-05
Year: 39 Organ: EFFECTIVE AEDE (Sv): 3.25E-05
Year: 40 Organ: EFFECTIVE AEDE (Sv): 3.10E-05
Year: 41 Organ: EFFECTIVE AEDE (Sv): 2.93E-05
Year: 42 Organ: EFFECTIVE AEDE (Sv): 2,78E-05
Year: 43 Organ: EFFECTIVE AEDE (Sv): 2.64E-05
Year: 44 Organ: EFFECTIVE AEDE (Sv): 2.52E-05
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Year: 45 Organ: EFFECTIVE AEDE (Sv): 2.39E-05
Year: 46 Organ: EFFECTIVE AEDE (Sv): 2.27E-05
Year: 47 Organ: EFFECTIVE AEDE (Sv): 2.15E-05
Year: 48 Organ: EFFECTIVE AEDE (Sv): 2.05E-05
Year: 49 Organ: EFFECTIVE AEDE (Sv): 1.94E-05
Year: 50 Organ: EFFECTIVE AEDE (Sv): 1.85E-05
Year: 10r_n; REMAINDER AEDE (Sv): 4.50E-03
Year: 1 Organ: THYROID AEDE (Sv): 1.32E-04
Year: 1 Organ: BONE SURFACE AEDE (Sv): 5.84E-03
Year: 1 Organ: R. NARROW AEDE (Sv): 5.01E-04
Year: 1 Organ: LUNG AEDE (Sv): 4.10E-01
Year: 1 Organ: BREAST ' AEDE (Sv): 1.32E-04
Year: 1 Organ: GONADS AEDE (Sv): 1.31E-04

***** WEIGHTED INTAKE EXCEEDS 2.0 _ OF ALI *****
+++++ ANNUAL EFFECTIVE DOSE EXCEEDS 10,0 MREM+++++

BADGE "133 SITE U-238 Y iNHALATION BRE ROUTINE -19890101
...... ....................... ......... .... ..... =........... .... ...... ...... ...

BADGE -133 SITE U-238 Y INHALATION URINE ROUTINE -19890101
............o .... . ..... = .... .............. .... ... ...... . .... ..... ............ .

BADGE -133 SITE U-238 Y INHALATION FECAL ROUTINE "19890101
.... ....... .... ...........o .... . ...... ............ ..... .............. ...... ...

BADGE -133 SITE U-238 Y INHALATION NBC ROUTINE -19890101
.... ...... ................................,................. ..... ..............

BADGE "133 SITE U'238 Y INHALATION LUN ROUTINE "!9890101
CLASSES: D=DAY W=WEEKY=YEAR V=VERY INSOLUBLE I=INSOLUBLE S=SOLUBLE UNITS:

M = UCi N = nCt P = loci D = dpm/sampte, a = Becquerel, U = micro grams
.... . .... ............................. .... ...... ....... . .... ................°.

RECORD DATE TIME RESULT UNITS NDA UNITS CLASS
.................. ..... .............. ......... ................................

19890101 <===ISTART - Starting date for routtne analysts
I 19890410 0 1.46E+03 B 0.10 B Y
2 19890719 0 2.75E+03 B 0.10 B Y

19891027 0 3.91E+03 B 0.10 B Y
4 19891231 2400 4.61E+03 B 0.10 B Y

19900101 <===lEND - Ending date for routine analysis
. .... .... ..... ....... ...................... . ..................... .. .... ......°

RESULTS SELECTED FOR ROUTINE ANALYSIS:
.... ................................. ...... . ...... ..................... .... .=..

RECORD DATE TIME RESULT UNITS HDA UNITS CLASS

19890101 <===ISTART - Starting date for routine analysis
1 19890410 0 1.462E+03 Bq 0.100 Bq Y
2 19890719 0 2.749E+03 Bq 0,100 Bq Y
3 19891027 0 3.911E+03 Bq 0.100 Bq Y
4 19891231 2400 4.607E+03 Bq 0.100 Bq Y

19900101 <===lEND - Ending date for routine analysis

INTAKE RATE (Bq/d) USED TO EXTRAPOLATE BEYOND LAST MEASUREMENT: O.O00E+O0
..... . ........... . ....... .°.., .................... . ...... ... .............. . ....

ESTIMATED iNTAKE: 3,65E+04 Bq or 0.99 uCi
ALI: (2.00E+03 BQ) or (5.41E-02 uCi)
MEAN FRACTIONAL DEVIATION: O.OOE+O0 FOR 4 RESULTS
.... .°. ...... . ............ .. ..... .. ...................... . .......... . .........

**** HIT RETURN TO CONTINUE ****
o°.°. .... o..,_ .......... .. ...... ...=.. ............. ..°.....°.. .... . ......... =.°

ORGAN COMMITTED DOSE EQUIVALENT
uSv or mrem

GONADS 88. 8.8
BREAST 1.06E+02 11.
LUNG 9.68E+06 9.68E+05
R, MARROW 2.51E+03 2.51E+02
BONE SURFACE 3.69E+04 3.69E+03
THYROID 99. 9,9

REMAINDER 3.51E+03 3.51E+02
EFFECTIVE 1.17E+06 1.17E+05

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

**** HIT RETURN TO CONTINUE ****
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WEIGHTED INTAKE (Bq): 3.65E+04 OVER MEASUREMENT PERIOD
WEIGHTED INTAKE (Bq): 3.65E+04 OVER INTAKE PERIOD
WEIGHTED CEDE (uSv): 1.17E+06 FROM INTAKE PERIOD

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

**** HIT RETURN TO CONTINUE ****

Year: I Organ: EFFECTIVE AEDE (Sv): 1.28E-01
Year: 2 Organ: EFFECTIVE AEDE (Sv): 1.99E-01
Year: 3 Organ: EFFECTIVE AEDE (Sv): 1,40E-01
Year: 4 Organ: EFFECTIVE AEDE (Sv): 1.01E-01
Year: 5 Organ: EFFECTIVE AEDE (Sv): 7.42E-02
Year: 6 Organ: EFFECTIVE AEDE (Sv): 5.57E-02
Year: 7 Organ: EFFECTIVE AEDE (Sv): 4.28E-02
Year: 8 Organ: EFFECTIVE AEDE (Sv): 3.37E-02
Year: 9 Organ: EFFECTIVE AEDE (Sv): 2.69E-02
Year: 10 Organ: EFFECTIVE AEDE (Sv): 2.20E-02
Year: 11 Organ: EFFECTIVE AEDE (Sv): 1.84E-02
Year: 12 Organ: EFFECTIVE AEDE (Sv): 1.58E-02
Year: 13 Organ: EFFECTIVE AEDE (Sv): 1.37E-02
Year: 14 Organ: EFFECTIVE AEDE (Sv): 1.22E-02
Year: 15 Organ: EFFECTIVE AEDE (Sv): 1.10E-02
Year: 16 Organ: EFFECTIVE AEDE (Sv): 1.01E-02
Year: 17 Organ: EFFECTIVE AEDE (Sv): 9.41E-03
Year: 18 Organ: EFFECTIVE AEDE (Sv): 8,88E-03
Year: 19 Organ: EFFECTIVE AEDE (Sv): 8.47E-03+

Year: 20 Organ: EFFECTIVE AEDE (Sv): 8.17E-03
Year: 21 Organ: EFFECTIVE AEDE (Sv): 7.90E-03
Year: 22 Organ: EFFECTIVE AEDE (Sv): 7.71E-03
Year: 23 Organ: EFFECTIVE AEDE (Sv): 7.56E-03
Year: 24 Organ: EFFECTIVE AEDE (Sv): 7.46E-03
Year: 25 Organ: EFFECTIVE AEDE (Sv): 7.35E-03
Year: 26 Organ: EFFECTIVE AEDE (Sv): 7.27E-03
Year: 27 Organ: EFFECTIVE AEDE (Sv): 7,21E-03
Year: 28 Organ: EFFECTIVE AEDE (Sv): 7.19E-03
Year: 29 Organ: EFFECTIVE AEDE (Sv): 7.13E-03
Year: 30 Organ: EFFECTIVE AEDE (Sv): 7.10E-03
Year: 31 Organ: EFFECTIVE AEDE (Sv): 7.07E-03
Year: 32 Organ: EFFECTIVE AEDE (Sv): 7.07E-03
Year: 33 Organ: EFFECTIVE AEDE (Sv): 7.04E-03
Year: 34 Organ: EFFECTIVE AEDE (Sv): 7 02E-03
Year: 35 Organ: EFFECTIVE AEDE (Sv): 7 01E-03
Year: 36 Organ: EFFECTIVE AEDE (Sv): 7 02E-03
Year: 37 Organ: EFFECTIVE AEDE (Sv): 6 99E-03
Year: 38 Organ: EFFECTIVE AEDE (Sv): 6 98E-03
Year: 39 Organ: EFFECTIVE AEDE (Sv): 6 97E-03
Year: 40 Organ: EFFECTIVE AEDE (Sv): 6 98E-03
Year: 41 Organ: EFFECTIVE AEDE (Sv): 6.96E-03
Year: 42 Organ: EFFECTIVE AEDE (Sv): 6.95E-03
Year: 43 Organ: EFFECTIVE AEDE (Sv): 6.94E-03
Year: 44 Organ: EFFECTIVE AEDE (Sv): 6.96E-03

Year: 45 Organ: EFFECTIVE AEDE (Sv): 6.93E-03
Year: 46 Organ: EFFECTIVE AEDE (Sv): 6,93E-03

Year: 47 Organ: EFFECTIVE AEDE (Sv): 6.92E-03
Year: 48 Organ: EFFECTIVE AEDE (Sv): 6.93E-03
Year: 49 Organ: EFFECTIVE AEDE (Sv): 6.91E-03
Year: 50 Organ: EFFECTIVE AEDE (Sv): 6.90E-03
Year: I Organ: REMAINDER AEDE (Sv): 4.96E-04
Year: I Organ: THYROID AEDE (Sv): 8.82E-06
Year: I Organ: BONE SURFACE AEDE (Sv): 3.38E-04
Year: I Organ: R. MARROW AEDE (Sv): 3.05E-05

Year: I Organ: LUNG AEDE (Sv): 1.06E+00
Year: I Organ: BREAST AEDE (Sv): 1.07E-05
Year: I Organ: GONADS AEDE (Sv): 7.93E-06

***** WEIGHTED INTAKE EXCEEDS 2.0 _ OF ALI *****
+++++ ANNUAL EFFECTIVE DOSE EXCEEDS 10.0 MREM +++++

BADGE -141 SITE U-238 D INHALATION BRE ROUTINE -19890_01
. ....... ...... ............. . ..................................................

BADGE -141 SITE U-238 D INHALATION URINE RO_JT1NE-19890101
................... . ......................................... _ ............ ....
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BADGE -141 SITE U-238 D INHALATION FECAL ROUTINE -19890101

BADGE -141 SITE U-238 D INHALATION WBC ROUTINE -19890101

BADGE -141 SITE U-238 D INHALATION LUN ROUTINE "19890101
CLASSES: D'DAY W'WEEK Y'YEAR V'VERY INSOLUBLE I'INSOLUBLE S'SOLUBLE UNITS:

M = uCl N = nCi P = pCt D = dpm/sample, B = BecquereL, U = micro grams
..... .... .....................................................................

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS
... .... . .... ..................................................................

19890101 <===ISTART - Starting date for routine analysis
I 19890410 0 22. B 0.10 B D
2 19890719 0 0.22 B 0.10 B D
3 19891027 0 11. B 0.10 B D
4 19891251 2400 0.22 B 0.10 B D

19900101 <===lEND - Ending date for routlne analysis
..................................... ...... ........................... .... ....

....,..........................................................................

RESULTS SELECTED FOR ROUTINE ANALYSIS:
........................ .... ..................................................

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS

19890101 <===ISTART - Starting date for routfne analysis
1 19890410 0 22.4 Bq 0.100 Bq D
2 19890719 0 0.220 Bq 0.100 Bq D
3 19891027 0 11.2 Bq 0.100 Bq D
4 19891231 2400 0.220 Bq 0.100 Bq D

19900101 <===lEND - Ending date for routine analysis
.... .... .. .... ................................................................

INTAKE RATE (Bq/d) USED TO EXTRAPOLATEBEYONDLAST MEASUREMENT: O.O00E+O0
..... ............................ ....... ......................................

ESTIMATED INTAKE: 1.51E+04 Bq or 0.41 uCi
ALI: (5.00E+04 BQ) or ( 1.4 uCi)
MEAN FRACTIONAL DEVIATION: O.OOE+O0 FOR 4 RESULTS
. ....... ................... .... .... .... .......................................

**** HIT RETURN TO CONTINUE ****
.... ..................... ..... ... .... . ....... ..... ...... .................. ....

ORGAN COMMITTED DOSE EQUIVALENI
uSv or mrem

GONADS 3.36E+02 34.
BREAST 3.36E+02 34.
LUNG 4.20E+03 4.20E+02
R. MARROW 9.91E+03 9.91E+02
BONE SURFACE 1.48E+05 1.48E+04
THYROID 3.34E+02 33.
REMAINDER 1.24E+04 1.24E+03
EFFECTIVE 9.97E+03 9.97E+02

**** HIT RETURN TO CONTINUE ****

WEIGHTED INTAKE (Bq): 1.51E+04 OVER MEASUREMENT PERIOD
WEIGHTED INTAKE (Bq): 1.51E+04 OVER INTAKE PERIOD
WEIGHTED CEDE (uSv): 9.97E+03 FROM INTAKE PERIOD

**** HIT RETURN TO CONTINUE ****
Year: I Organ: EFFECTIVE AEDE (Sv): 3.38E-03

Year: 2 Organ: EFFECTIVE AEDE (Sv): 5.67E-04
Year: 3 Organ: EFFECTIVE AEDE (Sv): 5.07E-04
Year: 4 Organ: EFFECTIVE AEDE (Sv): 4.58E-04

Year: 5 Organ: EFFECTIVE AEDE (Sv): 4.12E-04
Year: 60_gan: EFFECTIVE AEDE (Sv): 3.74E-04
Year: 7 Organ: EFFECTIVE AEDE (Sv): 3,40E-04
Year: 8 Organ: EFFECTIVE AEDE (Sv): 3.12E-04
Year: 9 Organ: EFFECTIVE AEDE (Sv): 2.85E-04

Year: 10 Organ: EFFECTIVE AEDE (Sv): 2 61E-04
Year: 11 Organ: EFFECTIVE AEDE (Sv): 2 41E-04
Year: 12 Organ: EFFECTIVE AEDE (Sv): 2 23E-04
Year: 13 Organ: EFFECTIVE AEDE (Sv): 2 06E-04
Year: 14 Organ: EFFECTIVE AEDE (Sv): 1 91E-04
Year: 15 Organ: EFFECTIVE AEDE (Sv): 1 78E-04
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Year: 16 Organ: EFFECTIVE AEDE (Sv): 1.66E-04
Year: 17 Organ: EFFECTIVE AEDE (Sv): 1.55E-04
Year: 18 Organ: EFFECTIVE AEDE (Sv): 1.45E-04
Year: 19 Organ: EFFECTIVE AEDE (Sv): 1.35E-04
Year: 20 Organ: EFFECTIVE AEDE (Sv): 1,27E-04
Year: 21 Organ: EFFECTIVE AEDE (Sv)= 1,19E-04
Year: 22 Organ: EFFECTIVE AEDE (Sv): 1.12E-04
Year: 23 Organ: EFFECTIVE AEDE (Sv): ' 1.06E-04
Year: 24 Organ: EFFECTIVE AEDE (Sv): 9.99E-05
Year: 25 Organ: EFFECTIVE AEDE (Sv): 9.40E-05
Year: 26 Organ:'EFFECTIVE AEDE (Sv): 8.87E-05
Year: 27,Organ: EFFECTIVE AEDE (Sv): 8,38E-05
Year: 28,Organ: EFFECTIVE AEDE (Sv): 7.95E-05
Year: 29 Organ: EFFECTIVE AEDE (Sv): 7.50E-05
Year: 30 Organ: EFFECTIVE AEDE (Sv): 7,09E-05
Year: 31 Organ: EFFECTIVE AEDE (Sv): 6.72E-05
Year: '32 Organ; EFFECTIVE AEDE (Sv): 6.38E-05
Year: 33 Organ: EFFECTIVE AEDE (Sv): 6.03E-05
Year: 34 Organ: EFFECTIVE AEDE (Sv): 5.72E-05
Year: 35 Organ: EFFECTIVE AEDE (Sv): 5.42E-05
Year: 36 Organ: EFFECTIVE AEDE (Sv): 5.16E-05
Year: 37 Organ: EFFECTIVE AEDE (Sv): 4.88E-05
Year: 38 Organ: EFFECTIVE AEDE (Sv): 4.63E-05
Year: 39 Organ: EFFECTIVE AEDE (Sv): 4.39E-05
Year: 40 Organ: EFFECTIVE AEDE (Sv): 4.18E-05
Year: 41 Organ: EFFECTIVE AEDE (Sv): 3.96E-05
Year: 42 Organ: EFFECTIVE AEDE (Sv): 3.76E-05
Year: 43 Organ: EFFECTIVE AEDE (Sv): 3.57E-05
Year: 44 Organ: EFFECTIVE AEDE (Sv): 3,40E-05
Year: 45 Organ: EFFECT VE AEDE (Sv): 3.22E-05
Year: 46 Organ: EFFECT VE AEDE (Sv): 3.06E-05
Year: 47 Organ: EFFECT VE AEDE (Sv): 2.91E-05
Year: 48 Organ: EFFECT VE AEDE (Sv): 2.77E-05
Year: 49 Organ: EFFECT VE AEDE (Sv): 2.63E-05
Year: 50 Organ: EFFECT VE AEDE (Sv): 2.49E-05
Year: I Organ: REMAINDER AEDE (Sv): 6.68E-03
Year: I Organ: THYROID AEDE (Sv): 2.23E-04

Year: I Organ: BONE SURFACE AEDE (Sv): 1.07E-02
Year: I Orgar_: R. MARROW AEDE (Sv): 9.02E-04

Year: I Organ: LUNG AEDE (Sv): 7.08E-03
Year: I Organ: BREAST AEDE (Sv): 2.23E-04
Year: I Organ_ GONADS AEDE (Sv): 2.23E-04

***** WEIGHTED INTAKE EXCEEDS 2.0 _ OF ALI *****
+++++ ARNUAL EFFECTIVE DOSE EXCEEDS 10.0 MREM +++++

==============_=_==_=_=_=_=_=_=======_=======_=_=_=_=======_====_=_=

BADGE -142 SITE U-238 _ INHALATION BRE ROUTINE -19890101
.... ....... . ...... ....................... ...... . ............. ........... ......

BADGE -142 SITE U-238 W INHALATION URINE ROUTINE -19890101

BADGE -142 SITE U-238 W INHALATION FECAL ROUTINE -19890101
...... . .......................................................................

BADGE -142 SITE U-238 W INHALATION WBC ROUTINE -19890101
,..... ....= ............. . .... . ............................. ..... ........ . ......

BADGE -142 SITE U-238 W INHALATION LUN ROUTINE -19890101
CLASSES: D-DAY W-WEEK Y-YEAR V.VERY INSOLUBLE I-INSOLUBLE S-SOLUBLE UNITS:

M = uCl N = nCl P = pCi D = dpm/sampte, B = Becquerel, U = mlcro grams
......... =. ........... ......=...... ........... ............. ................ ...

RECORD DATE TIME RESULT UNITS MDA URITS CLASS
............................................ .. ..... . ........... ... .... .. ......

19890101 <===ISTART - Starting date for routine analysis
I 19890410 0 8.85E+02 B 1.0 B W

2 19890719 0 2.45E+02 B 1.0 B W
3 19891027 0 5.10E+02 B 1.0 _ B W

4 19891231 2400 2.21E+02 B 1.0 B W

19900101 <===lEND - Ending date for routlne anatysls
..............................................................................

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

RESULTS SELECTED FOR ROUTINE ANALYSIS:
.......... ......°.. .... . .......................................................
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RECORD DATE TIME RESULT UNITS MDA UNITS CLASS

19890101 <===ISTART ' Star:lng date for routine analysls

I 19890410 0 885. Bq 1.00 Bq W
2 19890719 0 245. Bq 1.00 Bq W
3 19891027 0 510. Bq 1.00 Bq N
4 19891251 2400 221. Bq 1.00 Bq

19900101 <===lEND - Ending date for routine analysis
..............................................................................

INTAKE RATE (Bq/d) USED TO EXTRAPOLATE BEYOND LAST MEASUREMENT: O.O00E+O0
................................................................ .... ..........

ESTIMATED INTAKE: 1.51E+04 Bq or 0.41 uCt
ALI: (3.00E+04 Bq) or (0.81 uCt)
MEAN FRACTIONAL DEVIATION: O.OOE+O0 FOR 4 RESULTS

**** HIT RETURN TO CONTINUE ****

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

ORGAN COMMITTEDDOSE EQUIVALENT
uSv or mrem

GONADS 1.02E+02 10.
BREAST 1.02E+02 10.
LUNG 2.15E+05 2.15E+04
R. MARROW 3.00E+03 3.00E+02
BONE SURFA;E 4.46E+04 4.46E+03
THYROID 1.02E+02 10.
REMAINDER 3.85E+03 3.85E+02
EFFECTIVE 2.87E+04 2.87E+03

**** HIT RETURN TO CONTINUE ****

WEIGHTED INTAKE (Bq): 1.51E+04 OVER MEASUREMENT PERIO0
WEIGHTED INTAKE (Bq): 1.51E+04 OVER INTAKE PERIO0
WEIGHTED CEDE (USV): 2.87E+04 FROM INTAKE PERIO0

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

**** HIT RETURN TO CONTINUE ****
Year: 1 Organ: EFFECTIVE AEDE (Sv): 2.44E-02
Year: 2 Organ: EFFECTIVE AEDE (Sv): 2 63E-03
Year: 3 Organ: EFFECTIVE AEDE (Sv): 1 76E-04
Year: 4 Organ: EFFECTIVE AEDE (Sv): 1 40E-04
Year: 5 Organ: EFFECTIVE AEDE (Sv): 1 26E-04
Year: 6 Organ: EFFECTIVE AEDE (Sv): 1 14E-04
Year: 7 Organ: EFFECTIVE AEDE (Sv): I 04E-04
Year: 8 Organ: EFFECTIVE AEDE (Sv): 9.51E-05
Year: 9 Organ: EFFECTIVE AEDE (Sv): 8.68E-05
Year: 10 Organ: EFFECTIVE AEDE (Sv): 7.97E-05
Year: 11 Organ: EFFECTIVE AEDE (Sv): 7.34E-05
Year: 12 Organ: EFFECTIVE AEDE (Sv): 6.79E-05
Year: 13 Organ: EFFECTIVE AEDE (Sv): 6.27E-05

Year: 14 Organ: EFFECTIVE AEDE (Sv): 5.82E-05
Year: 15 Organ: EFFECTIVE AEDE (Sv): 5.41E-05
Year: 16 Organ: EFFECTIVE AEDE (Sv): 5.05E-05
Year: 17 Organ: EFFECTIVE AEDE (Ev): 4.70E-05
Year: 18 Organ: EFFECTIVE AEDE (Sv): 4.40E-05
Year: 19 Organ: EFFECTIVE AEDE (Sv): 4.12E-05
Year': 20 Organ: EFFECTIVE AEDE (Sv): 3.88E-05
Year: 21 Organ: EFFECTIVE AEDE (Sv): 3.63E-05
Year: 22 Organ: EFFECTIVE AEDE (Sv): 3.41E-05
Year: 23 Organ: EFFECTIVE AEDE (Sv): 3.21E-05
Year: 24 Organ: EFFECTIVE AEDE (Sv): 3.04E-05
Year: 25 Organ: EFFECTIVE AEDE (Sv): 2.86E-05
Year: 26 Organ: EFFECTIVE AEDE (Sv): 2.70E-05
Year: 27 Organ: EFFECTIVE AEDE (Sv): 2.55E-05
Year: 28 Organ: EFFECTIVE AEDE (Sv): 2.42E-05
Year: 29 Organ: EFFECTIVE AEDE (Sv): 2.28E-05
Year: 30 Organ: EFFECTIVE AEDE (Sv): 2.16E-05
Year: 31 Organ: EFFECTIVE AEDE (Sv): 2.04E-05
Year: 32 Organ: EFFECTIVE AEDE (Sv): 1.94E-05
Year: 33 Organ: EFFECTIVE AEDE (Sv): 1.83E-05
Year: 34 Organ: EFFECTIVE AEDE (Sv): 1.74E-05

Year: 35 Organ: EFFECTIVE AEDE (Sv): 1.65E-05
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Year: 36 Organ: EFFECTIVE AEDE (Sv): 1.57E-05
Year: 3? Organ: EFFECTIVE AEDE (Sv): 1.48E-05
Year: 35 Organ: EFFECTIVE AEDE (Sv): 1.41E-05
Year: 39 Organ: EFFECTIVE AEDE (Sv): 1.34E-05
Year: 40 Organ: EFFECTIVE AEDE (Sv): 1.27E-05
Year: 41 Organ: EFFECTIVE AEDE (Sv): 1.20E-05
Year: 42 Organ: EFFECTIVE AEDE (Sv): 1.14E-05
Year: 43 Organ: EFFECTIVE AEDE (Sv): 1,09E-05
Year: 44 Organ: EFFECTIVE AEDE (Sv): 1.03E-05
Year: 45 Organ: EFFECTIVE AEDE (Sv): 9.79E-06
Year: 46 Organ: EFFECTIVE AEDE (Sv): 9.30E-06
Year: 47 Organ: EFFECTIVE AEDE (Sv): 8.84E-06
Year: 48 Organ: EFFECTIVE AEDE (Sv): 8.42E-06
Year: 49 Organ: EFFECTIVE AEDE (Sv): 7.98E-06
Year: 50 Organ: EFFECTIVE AEDE (Sv): 7.58E-06
Year: 1 Organ: REMAINDER AEDE (Sv): 2.06E-03
Year: 1 Organ: THYROID AEDE (Sv): 6.59E-05
Year: 1 Organ: BONE SURFACE AEDE (Sv): 2.98E-03
Year: 1 Organ: R. MARROW AEDE (Sv): 2.55E-04
Year: 1 Organ: LUNG AEDE (Sv): 1.97E-01
Year: 1 Organ: BREAST AEDE (Sv): 6.62E-05
Year: 1 Organ: GONADS AEDE (Sv): 6.58E-05

****_ WEIGHTED INTAKE EXCEEDS 2.0 % OF ALI ***_*
+++++ ANNUAL EFFECTIVE DOSE EXCEEDS 10.0 MREH +++++

=========== = _====== = =====_=_z_===_ ¢ ¢=_=:

BADGE -143 SITE U-238 Y INHALATION BRE ROUTINE -19890101
........ .............. ........ ...°.......°=,,,.. ...... ............................

BADGE -143 SITE U-238 Y INHALATION URINE ROUTINE -1989U101
....... . ....... . ............. ......= ..... ........................... .... ......

BADGE -143 SITE U-238 Y INHALATION FECAL ROUTINE -19890101
. ..... ................ ........... ..... ............. .. ..... .. ..... .............

BADGE -143 SITE U-238 Y INHALATION WBC ROUTINE -19890101
... ........ . .... ............, .......... . ..... ................ .................

BADGE "143 SITE U'238 Y INHALATION LUN ROUTINE "19890101
CLASSES: D'DAY W'WEEK Y'YEAR V'VERY INSOLUBLE l'INSOLUBLE S'SOLUBLE UNITS:

M = uCi N = nCi P = pCi D = dpm/sample, B = Becquerel, U = micro grams
.............. =.. ..... .............................................. ......... .

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS
.....=...... .................... ...= ........ °....=..........= ..... . ........ ...

19890101 <===ISTART - Starting date for routine analysis
I 19890410 0 1.46E+03 B 1.0 B Y
2 19890719 0 1.30E+03 B 1.0 B Y
3 19891027 0 1.91E+03 B 1.0 B Y
4 19891231 2400 1.78E+03 B 1.0 B Y

19900101 <===lEND - Ending date for routine analysis
...... .... .... .......... ............ .............. ...,....... .......... .... ....

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

RESULTS SELECTED FOR ROUTINE ANALYSIS:

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS
..............................................................................

19890101 <===ISTART - Starting date for routine analysis
I 19890410 0 1.462E+03 Bq 1.00 Bq Y
2 19890719 0 1.301E+03 Bq 1.00 Bq Y
3 19891027 0 1.907E+03 Bq 1.00 Bq Y
4 19891231 2400 1.778E+03 Bq 1.00 Bq Y

19900101 <===lEND - Ending date for routine analysis

INTAKE RATE (Bq/d) USED TO EXTRAPOLATE BEYOND LAST MEASUREMENT: O.O00E+O0
.......... ............ .... . .... ..,..==.. ....... ...... ............. . ..... . ......

ESTIMATE? INTAKE: 1.52E+04 BQ or 0.41 uCi
ALI: (2.00E+03 Bq) or (5.41E-02 uCi)
MEAN FRACTIONAL DEVIATION: O.OOE+O0 FOR 4 RESULTS
............................................................................. .

**** HIT RETURN TO CONTINUE **e*
. ..... . .......................................................................

ORGAN COMMITTED DOSE EQUIVALENT
uSv or mrem

GONADS 37. 3.7
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BREAST 44. 4.4
LUNG 4.02E+06 4.02E+05
R. MARROW 1.04E+03 1.04E+02
BONE SURFACE 1.53E+04 1.53E+03
THYROID 41. 4.1
REMAINDER 1.46E+03 1.46E+02
EFFECTIVE 4.86E+05 4.86E+04

- ........ ----------.---.-... .... -... .... . .... . .... ..... ......... .N............

**** HIT RETURNTO CONTINUE ****

WEIGHTED INTAKE (Bq): 1,52E+04 OVER MEASUREMENTPERIO0
WEIGHTED INTAKE (Bq): 1.52E+04 OVER iNTAKE PERIOD
WEIGHTED CEDE (USv): 4,86E+05 FROM INTAKE PERIO0

**** HiT RETURNTO CONTINUE ****
Year: 1 Organ: EFFECTIVE AEDE (Sv): 7.04E-02
Year: 2 Organ: EFFECTIVE AEDE (Sv): 7.77E-02
Year: 3 Organ: EFFECTIVE AEDE (Sv): 5.49E-02
Year: 4 Organ: EFFECTIVE AEDE (Sv): 3.98E-02
Year: 5 Organ: EFFECTIVE AEDE (Sv): 2,92E-02
Year: 6 Organ: EFFECTIVE AEDE (Sv): 2.20E-02
Year: 7 Organ: EFFECTIVE AEDE (Sv): 1.70E-02
Year: 8 Organ: EFFECTIVE AEDE (Sv): 1.34E-02
Year: 9 Organ: EFFECTIVE AEDE (Sv): 1.08E-02
Year: 10 Organ: EFFECTIVE AEDE (Sv): 8.85E-03
Year: 11 Organ: EFFECTIVE AEDE (Sv): 7.43E-03
Year: 12 Organ: EFFECTIVE AEDE (Sv): 6.38E-03
Year: 13 Organ: EFFECTIVE AEDE (Sv): 5.56E-03
Year: 14 Organ: EFFECTIVE AEDE (Sv): 4.96E-03
Year: 15 Organ: EFFECTIVE AEDE (Sv): 4,49E-03
Year: 16 Organ: EFFECTIVE AEDE (Sv): 4.15E-03
Year: 17 Organ: EFFECTIVE AEDE (Sv): 3.86E-03
Year: 18 Organ: EFFECTIVE AEDE (Sv): 3.65E-03
Year:: 19 Organ: EFFECTIVE AEDE (Sv): 3.49E-03

Year: 20 Organ: EFFECTIVE AEDE (Sv): 3.37E-03
Year: 21 Organ: EFFECTIVE AEDE (Sv): 3.27E-03
Year: 22 Organ: EFFECTIVE AEDE (Sv): 3.19E-G3
Year: 23 Organ: EFFECTIVE AEDE (Sv): 3.13E-03
Year: 24 Organ: EFFECTIVE AEDE (Sv): 3.09E-03
Year: 25 Organ: EFFECTIVE AEDE (Sv): 3.05E-03
Year: 26 Organ: EFFECTIVE AEDE (Sv): 3.02E-03
Year: 27 Organ: EFFECTIVE AEDE (Sv): 2.99E-03
Year: 28 Organ: EFFECTIVE AEDE (Sw): 2.98E-03
Year: 29 Organ: EFFECTIVE AEDE (Sv): 2.96E-03
Year: 30 Organ: EFFECTIVE AEDE (Sv): 2.95E-03
Year: 31 Organ: EFFECTIVE AEDE (Sv): 2.94E-03
Year: 32 Organ: EFFECTIVE AEDE (Sv): 2.94E-03
Year: 33 Organ: EFFECTIVE AEDE (Sv): 2.92E-03
Year: 34 Organ: EFFECTIVE AEDE (Sv): 2.92E-03
Year: 35 Organ: EFFECTIVE AEDE (Sv): 2.91E-03
Year: 36 Organ: EFFECTIVE AEDE (Sv): 2.91E-03
Year: 37 Organ: EFFECTIVE AEDE (Sv): 2.90E-03
Year: 38 Organ: EFFECTIVE AEDE (Sv): 2.90E-03
Year: 39 Organ: EFFECTIVE AEDE (Sv): 2.89E-03
Year: 40 Organ: EFFECTIVE AEDE (Sv): 2.90E-03
Year: 41 Organ: EFFECTIVE AEDE (Sv): 2.89E-03
Year: 42 Organ: EFFECTIVE AEDE (Sv): 2.89E-03
Year: 43 Organ: EFFECTIVE AEDE (Sv): 2.88E-03
Year: 44 Organ: EFFECTIVE AEDE (Sv): 2.89E-03
Year: 45 Organ: EFFECTIVE AEDE (Sv): 2.88E-03
Year: 46 Organ: EFFECTIVE AEDE (Sv): 2 88E-03
Year: 47 Organ: EFFECTIVE AEDE (Sv): 2 87E-D3

Year: 48 Organ: EFFECTIVE AEDE (Sv): 2 88E-03
Year: 49 Organ: EFFECTIVE AEDE (Sv): 2 87E-03

Year: 50 Organ: EFFECTIVE AEDE (Sv): 2 87E-03
Year: I Organ: REMAINDER AEDE (Sv): 2 30E-04

Year: I Organ: THYROID AEDE (Sv): 4 74E-06
Year: I Organ: BONE SURFACE AEDE (Sv): 1 83E-04
Year: I Organ: R. MARROW AEDE (Sv): 1 65E-05
Year: I Organ: LUNG AEDE (Sv): 5 86E-01
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Year: 1 Organ: BREAST AEDE (Sv): 5.79E-06
Year: 1 Organ: GONADS AEDE (Sv): 4.22E-06

***** WEIGHTED INTAKE EXCEEDS 2.0 _ OF ALI *****
+++++ ANNUALEFFECTIVE DOSE EXCEEDS 10.0 MREM+++++

BADGE -150 SITE U-238 Y INHALATION BRE ROUTINE -19890101

BADGE -150 SITE U-238 Y INHALATION URINE ROUTINE -19890101

BADGE -150 SITE U-238 Y INHALATION FECAL ROUTINE -19890101

BADGE -150 SITE U-238 Y INHALATION WBC ROUTINE -19890101
CLASSES: D=DAY W=WEEKY=YEAR V=VERY INSOLUBLE I=INSOLUBLE S=SOLUBLE UNITS:

M = UCi N = nCi P = pCi D = dpm/sampL;, B = Becquerel, U = micro grams
.................. ...... .. ...... ... ...... ... .... =......; .... ..................

RECORD DATE TIME RESULT UNITS HDA UNITS CLASS
....... ........ ........ .. ....... . ..... ..... ...... ........ .... .................

19890101 <===ISTART - Starting date for routtne anatysis
I 19890330 0 27, B 1.0 B Y
2 19890628 0 50, B 1.0 B Y
3 19890926 0 72. B 1.0 B Y
4 19891230 0 92. B 1.0 B Y

19900101 <===lEND - Ending date for routine anatysis

.... .... ...... . ...... =...... .... . ...................... . .......... ...... .......

RESULTS SELECTED FOR ROUTINE ANALYSIS:
........=...... .................. .. .... . ...................... . ......... ......

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS
. .......... .. ........ .=.. ....... . ................................... . .........

19890101 <===ISTART - Starting date for routine analysis
I 19890330 0 26.6 Bq 1,00 Bq Y
2 19890628 0 50.2 Bq 1.00 Bq Y
3 19890926 0 71,7 Bq 1.00 Bq Y
4 19891230 0 92.5 Bq 1.00 Bq Y

19900101 <===lEND - Ending date for routine anatysls

INTAKE RATE (Bq/d) USED TO EXTRAPOLATE BEYOND LAST _EASUREMENT: 2.000E+O0
.. .... ................... .......... .. .... ..... .... . ............... .... .... ,...

ESTIMATED INTAKE: 7.34E+02 Bq or 1.98E-02 uCi
ALI: (2.00E+03 Bq) or (5.41E-02 uCi)
_AN FRACTIONAL DEVIATION: U.OOE+O0 FOR 4 RESULTS
............. . ..... . ............. .. .... . ..................................... ..

**** HIT RETURN TO CONTINUE ****
........ . ............. . .... ...... .................................. . ..........

ORGAN COMMITTED DOSE EQUIVALENT
uSv or mrem

GONADS 1.8 0.18
BREAST 2.1 0.21
LUNG 1.94E+05 1.94E+04
R. MARROW 50, 5.0
BONE SURFACE 7.42E+02 74.
THYROID 2.0 0.20
REMAINDER 71. 7.I
EFFECTIVE 2.35E+04 2.35E+03

........................ . .... ..==.... ............ ...=. ......... ...._ ..... .....

**** HIT RETURN TO CONTINUE ****
BADGE "150 SITE U'238 Y INHALATION LUN ROUTINE "19890101

CLASSES: D=DAY W=WEEKY=YEAR V=VERY INSOLUBLE I=INSOLUBLE S=SOLUBLE UNITS:
M = UCi N = nCi P = pCi D = dp(n/sample, B = Becquerel, U = micro grams
.......... . ........... ..... ..... . ....... . .............. _ ......................

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS
...... . .... . .................................. ........., .......................

19890101 <===ISTART - Starting date for routine analysis
1 19890330 0 13. B 1.0 B Y
2 19890628 0 25. B 1,0 B Y
3 19890926 0 36. B 1.0 B Y
4 19891230 0 46. B 1.0 B Y

19900101 <===IEND Ending date for routine analysis
.... ....... .... ...................... ..... ..................... . ............ ..
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.--.-*--.-...... ..... ...., ........ m ......................... ............ ......

RESULTS SELECTED FOR ROUTINE ANALYSIS:
...... .... ............................................. .... .._............ ....

RECORD DATE TIME RESULT UNITS MDA UNITS CLASS
........... ........ ...................................... ..... ...... .... .. ....

19890101 <===ISTART - Starting date for routine analysis
I 19890330 0 13.3 Bq 1.00 Bq Y
2 19890628 0 25.0 Bq 1.00 Bq Y
3 19890926 0 35.8 Bq 1.00 Bq Y
4 19891230 0 46.1 Bq 1.00 Bq Y

19900101 <===lEND Ending date for routine analysis
...,......, ....... ,......... ........ .. .... .. .......... . ........ ...,.....°.....

INTAKE RATE (Bq/d) USED TO EXTRAPOLATE BEYOND LAST MEASUREMENT: 9.996E-01

ESTIMATED INTAKE: 3.67E+02 Bq or 9.92E-03 uCl
ALI: (2.00E+03 Bq) or (5.41E,02 uCl)
MEAN FRACTIONAL DEVIATION: O.OOE+O0 FOR 4 RESULTS

**** HIT RETURN TO CONTINUE ****

ORGAN COMMITTED DOSE EQUIVALENT
uSv or mrem

GONADS 0.89 8.88E-02
BREAST 1.1 0.11
LUNG 9.72E+04 9.72E+03
R. MARROW 25. 2.5
BONE SURFACE 3.71E+02 37.
THYROID 1.0 9.97E-02
REMAINDER 35. 3.5
EFFECTIVE 1.17E+04 1.17E+03

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

**** HIT RETURN TO CONTINUE ****
................ , .... ......,.. ................... . ........... ..° ...... ........

WEIGHTED INTAKE AND COMMITTED DOSE COMPUTED USING TOTAL WEIGHTS SHOWN BELOW:
ASSAY: BRE URINE FECAL WBC LUN

INTAKE (Bq): O.OOE+O0 O.OOE+O0 O.OOE+O0 7.34E+02 3.67E+02
NUCLIDE WGHT: O.OOE.'.G9 O.OOE+O0 O.OOE+O0 1.00E-02 3.30E-01
NUMERIC WGHT: C OOE+O0 O.OGE_OQ O.OOE+O0 5.00E-01 5.00E-01
TOTAL WGHT: O.OOE+O0 O.O_)E+O0 O.OOE+O0 2.94E-02 9.71E-01
... ............. . ............. ,.., .......... . .............. . ........ . .........

WEIGHTED INTAKE (Bq): 3.78E+02 OVER MEASUREMENT PERIOD
WEIGHTED INTAKE (Bq): 3.78E,02 OVER INTAKE PERIOD
WEIGHTED CEDE (uSv): 1.21E+04 FROM INTAKE PERIOD

.... ................ , ............ . ....................................... , ..... .

**** HIT RETURN TO CONTINUE ***wi

_ear: I Organ: EFFECTIVE AEDE (Sv): 1.32E-03
Year: 2 Organ: EFFECTIVE AEDE (Sv): 2.06E-03
Year: 3 Organ: EFFECTIVE AEDE (Sv): 1.45E-03
Year: 4 Organ: EFFECTIVE AEDE (Sv): 1.05E-03
Year: 5 Organ: EFFECTIVE AEDE (Sv): 7.67E-04
Year: o Organ: EFFECTIVE AEDE (Sv): 5.76E-04
Year: 7 Organ: EFFECTIVE AEDE (Sv): 4.42E-04
Year: 8 Organ: EFFECTIVE AEDE (Sv): 3.48E-04
Year: 9 Organ: EFFECTIVE AEDE (Sv): 2.78E-04
Year: 10 Organ: EFFECTIVE AEDE (Sv): 2.28E-04
Year: 11 Organ: EFFECTIVE AEDE (Sv): 1.90E-04
Year: 12 Organ: EFFECTIVE AEDE (Sv): 1.63E-04
Year: 13 Organ: EFFECTIVE AEDE (Sv): 1.42E-04
Year: 14 Organ: EFFECTIVE AEDE (Sv): 1.26E-04
Year: 15 Organ: EFFECTIVE AEDE (Sv): 1.14E-04
Year: 16 Organ: EFFECTIVE AEDE (Sv): 1.05E-04
Year: 17 Organ: EFFECTIVE AEDE (Sv): 9.73E-05
Year: 18 Organ: EFFECTIVE AEDE (Sv): 9.18E-05
Year: 19 Organ: EFFECTIVE AEDE (Sv): 8.76E-05
Year: 20 Organ: EFFECTIVE AEDE (Sv): 8.45E-05
Year: 21 Organ: EFFECTIVE AEDE (Sv): 8.17E-05
Year: 22 Organ: EFFECTIVE AEDE (Sv): 7.97E-05

Year: 23 Organ: EFFECTIVE AEDE (Sv): 7.82E-05
Year: 24 Organ: EFFECTIVE AEDE (Sv): 7.71E-05
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Year: 25 Organ: EFFECTIVE AEDE (Sv): 7.60E-05
Year; 26 Orga;t: EFFECTIVE AEDE (Sv): 7.52E-05
Year: 27 Organ: EFFECTIVE AEDE (Sv): 7.46E-05
Year: 28 Organ: EFFECTIVE AEDE (Sv): 7.43E-05
Year: 29 Organ: E:FECTIVE AEDE (Sv): 7.37E-05
Year: 30 Organ: EFFECTIVE AEDE (Sv): 7,34E,.05
Year: 31 Organ: EFFECTIVE AEDE (SV): 7.32E-05
Year: 32 Organ: EFFECTIVE AEDE (SV): 7.31E-05
Year= 33 Organ: EFFECTIVE AEDE (Sv): 7,28E-05
Year: 34 Organ: EFFECTIVE AEDE (Sv): 7.26E-05
Year: 35 Organ: EFFECTIVE AEDE (Sv): 7.25E-05
Year: 36 Organ: EFFECTIVE AEDE (Sv): 7.26E-05
Year: 37 Organ: EFFECTIVE AEDE (Sv): 7.23E-05
Year: 38 Organ: EFFECTIVE AEDE (Sv): 7.22E-05
Year: 39 Organ: EFFECTIVE AEDE (Sv): 7.21E-05

Year: 40 Organ: EFFECTIVE AEDE (Sv): 7.22E-05
Year: 41 Organ: EFFECTIVE AEDE (Sv): 7.19E-05

Year: 42 Organ: EFFECTIVE AEDE (Sv): 7.19E-05
Year: 43 Organ: EFFECTIVE AEDE (Sv): 7.!8E-05

Year: 44 Organ: EFFECTIVE AEDE (Sv): 7.19E-05
Year: 45 Organ: EFFECTIVE AEDE (Sv): 7.17E,05

Year: 46 Organ: EFFECTIVE AEDE (Sv): 7.16E-05
Year: 47 Organ: EFFECTIVE AEDE (Sv): 7.16E-05
Year: 48 Organ: EFFECTIVE AEDE (Sv): 7.17E-05
Year: 49 Organ: EFFECTIVE AEDE (Sv): 7.14E-05
Year: 50 Organ: EFFECTIVE AErE (Sv): 7.14E-05
Year: I Organ: REMAINDER AEDE (Sv): 5.13E-06
Year: I Organ: THYROID AEDE (Sv): 9.11E-08
Year: I Organ: BONE SURFACE AEDE (Sv): 3.50E-06

Year: I Organ: R. MARROW AEDE (Sv): 3.15E-07
Year: I Organ: LUNG AEDE (Sv): 1.10E-02
Year: I Organ: _REAST AEDE (Sv): 1.10E-07
Year: I Organ: GONADS AEDE (Sv): 8.19E-08

***** WEIGHTED INTAKE EXCEEDS 2.0 _ OF ALI *****
+++++ ANNUAL EFFECTIVE DOSE EXCEEDS 10.0 MREH +++++

DOSEXPRT VERSION: 4,2 (DATE: 03/17/92) DATE OF COMPUTATION: 3/17/92
FORTRAN STOP
STCIO::Rt_)>
STCIO::RkE)>



Appendix K

LISTINGS OF DOSEXPRT OUTPUT FILES
FOR EXAMPLE PROBLEMS

This appendix contains the DOSEXPRT $28 output listings for the INCIDENT and
ROUTINE examples discussed in the text. In addition, it contains the output listings from
DOSREPORT.

INCIDENT.S28

-10 SIVH-3 9203161609 SH-3 VHI-010189 010189 010190 4.2-031792051890031692 7.04E+O4M
4.51E+03 4.51E+03 4.51E+03 4.51E+03 4,51E+03 4.51E+03 4.51E+03 4.51E+03 4.51E+03 4.51E+03 4.51E+03
4.51E+03 4.51E+03 4.51E+03 4,51E+03 4.51E+031989 1,00E+O0 1.40E+03 2,00E+01 1.35E+02 2.00E+01

I 2.00E+O0 1.00E+O0 1.00E+OOBREO.O00 U 1.000*F 0,000 WBCO.O00 LUNO.O00 ORGO.O00
4600 010189 010190 1 1989

-20 S1DI-131 9203161609 SI-131 DHI-020189 010189 010190 4,2-031792031291031692 1,96E+O2M
1.83E+01 5.70E+01 4.74E+02 4.53E+01 4.15E+01 2.11E+05 5.82E+01 6.43E+03 1.83E+01 5.70E+01 4,74E+02

4.53E+01 4.15E+01 2,11E+05 5.82E+01 6.43E+031989 1.00E+O0 1.40E+03 2,00E+01 1.35E+02 2.00E+01
I 2.00E+O0 1.00E+O0 1.00E+OOBREO.O00 U 0.756'F 0.000 WBCO.O00 LUNO.O00 THYO.244*

6500 010189 010190 1 1989
-31 SIDU-238 9203161609 SU-238 DHI-020189 010189 010190 4,2-031792051890031692 4.T3E-O3M

3,90E-01 3,90E-01 4.88E+00 1.15E+01 1.72E+02 3,88E-01 1,44E+01 1.16E+01 2.40E-01 2.40E-01 4.82E+00
1.17E+00 1,46E+01 2.40E-01 7,97E+00 3,65E+001989 1,00E+O0 1.40E+03 2.00E+01 1.35E+02 2.00E+01
I 2.00E+O0 1,00E+O0 1.00E+OOBREO.O00 U 1.000*F 0.000 WBCO,O00 LUNO.O00 ORGO.O00

100 010189 010190 1 1989
-32 SIDU-238 9203161609 SU-238 DHI-020189 010189 010190 4,2-031792051890031692 7.81E-O3M

6.44E-01 6.44E-01 8.06E+00 1.90E+01 2.83E+02 6.41E-01 2.37E+01 1,91E+01 3.97E-01 3.97E-01 7.96E+00
1.93E+00 2,41E+01 3.97E'01 1.32E+01 6.03E+001990 1,00E+O0 1.40E+03 2.00E+01 1.35E+02 2.00E+01
I 2.00E,O0 1.00E+O0 1.00E+OOBREO.O00 U 1.000*F 0,000 WBCO.O00 LUNO.O00 ORGO.O00

100 010189 010190 1 1989
-33 S1DB-238 9203161609 SU-238 DHI-020189 010189 010190 4.2-031792051890031692 4.90E_O4M

4.04E-02 4.04E-02 5.06E-01 1,19E+00 1.78E+01 4,02E-02 1.49E+00 1.20E+00 2.49E-02 2.49E-02 5.00E-01
1,21E-01 1.51E+00 2.49E-02 8.26E-01 3.79E-011989 1.00E+O0 1,40E+03 2.00E+01 1.35E+02 2.00E+01
I 2.00E+O0 1.00E+O0 1.00E+OOBREO,O00 U 1.000*F 0.000 WBCO.O00 LUNO,O00 ORGO.OQO

100 010189 010190 1 1989

-41 SIDCS-137 9203161609 SCS-137 DHI-010189 010189 010190 4,2-031792051890031692 2.54E-O2M
8.21E-01 7,35E-01 8.27E-01 7.79E-01 7.44E-01 7.44E-01 8.56E-01 8.10E-01 7.46E-01 5.94E-01 7.45E-01

7.76E-01 8.01E-01 6,86E-01 7.16E-01 7,17E-011989 1,00E+O0 1.40E+03 2.00E+01 1.35E+02 2,00E+01
I 2.00E+O0 1.00E+O0 1.00E+OOBREO.O00 U 0.000 F 0.000 WBCI,0OO*EUNO.O00 ORGO.O00

100 010189 010190 1 1989
-42 SIDCS-137 9203161609 SCS-137 DHI-010189 010189010190 4,2-031792051890031692 6.49E-O2M

2.10E+00 1.88E+00 2.12E+00 1.99E+00 1.90E+00 1.90E+00 2.19E+00 2.07E+00 1.91E+00 1.52E+00 1,91E+00
1.98E+00 2.05E+00 1.75E+00 1.83E+00 1.83E+001989 1.00E+O0 1.40E+03 2.00E+01 1.35E+02 2.00E+01
I 2.00E+O0 1,00E+O0 1,00E+OOBREO.O00 U 0,000 F 0.000 WBCI.0OO*LUNO.O00 ORGO.O00

100 010189 010190 1 1989
-50 SIDl-131 9203161609 SI-131 DHI+021189 010189 010190 4.2-031792031291031692 9.81E+OIM

9,19E+00 2.86E+01 2,38E+02 2.28E+01 2.08E+01 1.06E+05 2.92E+01 3.23E+03 9.19E+00 2.86E+01 2.38E+02
2.28E+01 2.08E+01 1.06E+05 2.92E+01 3.23E+031989 1.00E+O0 1.40E+03 2,00E+01 1.35E+02 2.00E+01
I 2.00E+O0 1.00E+O0 1.00E+OOBREO,O00 U 0.756"F 0.000 WBCO.O00 LUNO.O00 THYO.244*

3300 010189 010190 1 1989
60 SISTC-99 9203161609 STC-99 SGI-010189 010189 010190 4.2-031792051890031692 3.50E-O3M

7.83E-04 7,83E-04 7,83E-04 7.83E-04 7.83E-04 2.10E-02 1.32E-02 5.12E-03 7.83E-04 7.83E-04 7,83E-04
7.83E-04 7.83E-04 2.10E-02 1.32E-02 5.12E-031989 1.00E+O0 1.40E+03 2,00E+01 1.35E+02 2.00E+01
I 2,00E+O0 1.00E+O0 1.00E+OOBREO.O00 U 1.000*F 0.000 WBCO.O00 LUNO.O00 ORGO.O00

100 010189 010190 1 1989
-70 Sl TC-99 9203161609 STC-99 JI-010189 010189 010190 4.2-031792051890031692 2,21E-O3M

O,OOE+O0 0.00_+00 O.OOE+O00,OOE+O00.OOE+O00.OOE+O00,OOE+O00,OOE+O00,OOE+O00,OOE+O00.OOE+O0
O.OOE+O00,OOE+O00.OOE+O0 0.OOE+O0 0.00E+001989 1,00E+O0 1.40E+03 2.00E+01 1.35E+02 2,00E+01
I 2.00E+O0 1,00E+O0 1.00E+OOBREO.O00 U 0,000 F 1.000*WBCO.O00 LUNO.O00 ORGO.O00

0 010189 010190 0 1989

203



204

-90 SI SR-90 9203161609 SSR-90 Ji-010189 010189 010190 4.2-031792051890031692 1.17E-O3N
O.OOE+O00.OOE+O00.OOE+O00.OOE+O00.OOE+O00.OOE+O00.OOE+O00.OOE+O00.OOE+O0 U.OOE+O00.OOE+O0
O,OOE+O00.OOE+O00.OOE+O00,OOE+O0 0.00E+001989 1.00E+O0 1.40E+03 2.00E+01 1.35E+02 2.00E+01

1 2.00E+O0 1.00E+O0 1.00E+OOBREO.O00 U 0.903'F O.097*WBCO.O00 LUNO.O00 ORGO.O00
0 010189 010190 0 1989

-100 SIWPU-241 9203161609 SPU-241 WHI-010189 010189 010190 4.2-031792042590031692 3.25E-O4M
8.21E-01 3.68E-05 8.93E-03 4.04E+00 5.05E+01 1.49E-05 1.58E+00 2.68E+00 6.60E-04 3.31E-07 8.54E-03
4.91E-03 6.14E-02 3.00E-07 3.28E-03 4.61E-031989 I.COE+O0 1.40E+03 2.00E+01 1.35E+02 2.00E+01
I 2.00E+O0 1.00E+O0 1.00E+OOBREO.O00 U 1.000*F 0.000 WBCO.O00 LUNO.O00 ORGO.O00

100 010189 010190 1 1989

-110 SIWPU-238 9203161609 SPU-238 WHI-0901891100 010189 010190 4.2-031792051889031692 4.97E-O4M
5.14E+01 1.84E-03 3.39E+01 2.80E+02 3.49E+03 1.77E-03 1.29E+02 1.94E+02 3.22E-01 1.54E-03 2.69E+01
2.38E+00 2.98E+01 1.54E-03 1.60E+00 4.97E+002039 1.00E+O0 1.40E+03 2.00E+01 1.35E+02 2.00E+01
I 2.00E+O0 1.00E+O0 1.00E+OOBREO.O00 U 0.000 F 1.000*WBCO.O00 LUNO.O00 ORGO.O00

200 010189 010190 1 1989

ROUTINE.S28

120 S3DI-131 9203161608 SI-131 DH3-010189 010189 010190 4.2-031792031291031692 1.97E+OIM
1.84E+00 5.74E+00 4.78E+01 4.57E+00 4.18E+00 2.13E+04 5.86E+00 6.48E+02 1.84E+00 5.74E+00 4.78E+01
4.57E+00 4.18E+00 2.13E+04 5.86E+00 6.48E+021989 100E+O0 1.40E+03 2.00E+01 1.35E+02 2.00E+01
I 2.00E+00 1.00E+O0 1.00E+OOBREO.000 U 0.000 F 0.000 WBCO.000 LUNO.O00 THYI.000*

700 010189 010190 1 1989

-131 $3D(1-238 9203161608 SU-238 0H3-010189 010189 010190 4.2-031792051890031692 9.87E-OIM
8.14E+01 8.14E+01 1.02E+03 2.40E+03 3.58E+04 8.10E+01 3.00E+03 2.42E+03 4.69E+01 4.69E+01 1.00E+03
1.83E+02 2.17E+03 4.69E+01 1.53E+03 6.86E+022039 100E+O0 1.40E+03 2.00E+01 1.35E+02 2.00E+01
I 2.00E+O0 1.00E+O0 1.00E+OOBREO.O00 U 0.000 F 0.000 WBCO.O00 LUNI.0OO*ORGO.O00

2500 010189 010190 1 1989

-132 S3WU-238 9203161608 5U-238 WH3-010189 010189 010190 4.2-031792051890031692 9.88E-OIM
2.45E+01 2.47E+01 5.19E+04 7.24E+02 I_08E+04 2.45E+01 9.30E+02 6.93E+03 1.31E+01 1.32E+01 4.10E+04
5.01E+01 5.84E+02 1.32E+01 4.50E+02 5.08E+032039 100E+O0 1.40E+03 2.00E+01 1.35E+02 2.00E+01
I 2.00E+O0 100E+O0 1.00E+OOBREO.O00 U 0.000 F 0.000 WBCO.O00 LUNI.0OO*ORGO.O00

7000 010189 010190 1 1989

-133 53YU-238 9203161608 SU-238 YH3-010189 010189 010190 4.2-031792051890031692 9.87E-OIM
8.84E+00 1.06E+01 9.68E+05 2.51E+02 3.69E+03 9.93E+00 3.51E+02 1.17E+05 7.93E-01 1.07E+00 1.06E+05
3.05E+00 3.38E+01 8.82E-01 4.96E+01 1.28E+042039 100E+O0 1.40E+03 2.00E+01 1.35E+02 2.00E+01
I 2.00E+O0 100E+O0 1.00E+OOBREO.O00 U 0.000 F 0.000 WBCO.O00 LUNI.0OO*ORGO.O00

117000 010189 010190 1 1989

-141 E3DU-238 9203161608 SU-238 DH3-010189 010189 010190 4.2-031792051890031692 4.07E-OIM
3.36E+01 3.36E+01 4.20E+02 9.91E+02 1.48E+04 3.34E+01 1.24E+03 9.97E+02 2.23E+01 2.23E+01 7.08E+02
9.02E+01 1.07E+03 2.23E+01 6.68E+02 3.38E+022039 100E+O0 1.40E+03 2.00E+01 1.35E+02 2.00E+01
I 2.00E+O0 100E+O0 1.00E+OOBREO.O00 U 0.000 F 0.000 WBCO.O00 LUNI.0OO*ORGO.O00

1000 010189 010190 1 1989

-142 $3WU-238 9203161608 SU-238 WH3-010189 010189 010190 4.2-031792051890031692 4.09E-OIM
1.02E+01 1.02E+01 2.15E+04 3.00E+02 4.46E+03 1.02E+01 3.85E+02 2.87E+03 6.58E+00 6.62E+00 1.97E+04
2.55E+01 2.98E+02 6.59E+00 2.06E+02 2.44E+032032 100E+O0 1.40E+03 2.00E+01 1.35E+02 2.00E+01
I 2.00E+00 100E+O0 1.00E+OOBREO.000 U 0.000 F 0.000 WBCO.000 LUNI.0OO*ORGO.O00

2900 010189 010190 1 1989
-143 $3YU-238 9203161608 SU-238 YH3-010189 010189 010190 4.2-031792051890031692 4.10E-OIM

3.67E+00 4.41E+00 4.02E+05 1.04E+02 1.53E+03 4.12E+00 1.46E+02 4.86E+04 4.22E-01 5.79E-01 5.86E+04
1.65E+00 1.83E+01 4.74E-01 2.30E+01 7.04E+032039 100E+O0 1.40E+03 2.00E+01 1.35E+02 2.00E+01
I 2.00E+O0 100E+O0 1.00E+OOBREO.O00 U 0.000 F 0.000 WBCO.O00 LUNI.0OO*ORGO.O00

48600 010189 010190 1 1989

-150 53YU-238 9203161608 SU-238 YH3-010189 010189 010190 4.2-031792051890031692 1.02E-O2M
9.14E-02 ',.IOE-01 1.00E+04 2.59E+00 3.82E+01 1.03E-01 3.63E+00 1.21E+03 8.19E-03 1.10E-02 1.10E+03
3.15E-02 3.30E-01 9.11E-03 5.13E-01 1.32E+022039 100E+O0 1.40E+03 2.00E+01 1.35E+02 2.00E+01
I 2.00E+O0 100E+O0 1.00E+OOBREO.O00 U 0.000 F 0.000 WBCO.O29*LUNO.971*ORGO.O00

1300 010189 010190 1 1989
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Appendix L

LISTINGS OF DOSEXPRT AUXILIARY
OUTPUT FILES FOR EXAMPLE PROBLEMS

DOSEXPRT 4.2 produces some auxiliary output files which are discussed in this
appendix. The first two such files were added with Vet, 4.1 of DOSEXPRT. The first file
(with extension ANl) lists the annual effective dose (in mrem) by year, projecting out 50
years, for incident exposure to nucltdes that have dose-rate files. The format for the ANI file
ts as follows: 30 lines of text followed by, for each case, a header line and five lines containing
the annual effective dose by year using exponential format with each number occupying ten
spaces separated by a single space. The ANl file ts uploaded into a data base on OHIS. The
INCIDENT.ANl file produced from the INCIDENT data file is shown on the following page.

The second file (with extension ANR) lists the annual effective dose (in mrem) by year,
projecting out 50 years, for routine exposure to nuclides that have dose-rate files, The format
ibr the ANR file is the same as the ANl file, except that the annual effective dose is listed
until it drops below zero. The ANR file is not uploaded into a data base on OHIS. The
ROUTINE,ANR file produced from the ROUTINE data file is shown following the
INCIDENT.ANI listing.

2O9
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The DOSEXPRT 4.2 report program, DOSEREPORT, has been modified to produce
three index flies. These index files list the badge number and social security number for the
selected cases in the same order as the sorted output (OUT) file. The first of these (with
extension IX1) lists ali cases with positive committed effective dose. The second (with
extension IX2) lists ali cases with zero committed effective dose but positive annual effective
dose. The third (with extension IX3) lists ali cases where errors (no nuclide file, measurement
window or record errors) occurred. For the INCIDENT and ROUTINE example data files,
only the first index file contains any information, as there are no cases with record errors and
no cases with zero committed effective dose and positive annual effective dose. The IX1
index files for the INCIDENT and ROUTINE examples are shown below:

DOSEXPRT OUTPUT FILE: INCIDENT.IX1 DATE: 3/17/92

DOSEXPRT VERSION: 4,2-031792 RUN DATE: 03/17/92 TIME: 12:44
mnlmmumm_mmumNmmmmmnmm_mmm/mmmmnmmm=m_m=mmn_munm=mmmmmmmmummmmxmummmmmm_mmum=mm

MEASU_NT PERIOD: 010189 -'> 010190 INTAKE PERIOD: 010189 -''> 010190
mmmnm=m_mmmu=n=mm_m=mmmmmmmmm=mmumm_um===mmm=m=mm==mm==_=_nm=mm=mumu=m=ummmmmmu

BADGE SSN Cases with positive committed dose:

-20 S 1-131 D H 1-020189

-I0 S H-3 V H 1-010189

-50 S 1-131 D H i+021189

-Ii0 S PU-238 W II 1-0901891100

-31 S U-238 D H 1-020189

-32 S U-238 D H 1-020189

' -33 S U-238 D H 1-020189

_41 S CS-137 D H 1-010189

-42 S CS-137 D H 1-010189

-60 S TC-99 S G 1-010189

-I00 S PU-241 W H 1-010189

|l_a_mmnmms_n_mnmmnnnnnm_mm_mm|ummsn_m_uum_uun_mnm_mxm_mu_un_nmmmnum_n_3nmm_J

DOSEXPRT OUTPUT FILE: ROUTINE,IX1 DATE: 3117/92

DOSEXPRT VERSION: 4.2-031792 RUN DATE: 03/17/92 TIME: 17:13

MEASUREMENT PERIOD: 010189 =-> 010190 INTAKE PERIOD: 010189 --=> 010190

BADGE SSN Cases with positive committed dose:

-133 S U-238 Y H 3-010189

-143 S U-238 Y H 3-010189

-132 S U-238 W H 3-010189

-142 S U-238 W H 3-010189

-131 S U-238 D H 3-010189

-150 S U-238 Y H 3-010189

-141 S U-238 D H 3-010189

-120 S 1-131 D H 3-010189



Appendix M

DOSEXPRT VAX COM FILES

When the user executes DOSEXPRT interactively from the HPIMS No. 4 menu, the
VAX COM file DXINTER is executed. When the user executes DOSEXPRT as a batch
process from the HPIMS No. 4 menu, the VAX COM file DXBATCH is executed. Each of
these COM flies sorts the input bioassay records using the VAX SORT utility. DXINTER
then executes DOSEXPRT, sorts the resulting $28 output file and executes DOSREPORT.
DXBATCH submits the VAX COM file DXEUN as a VAX batch process. DXRUN
executes DOSEXPRT, sorts the resulting $28 output file and executes DOS,,EPORT. This
appendix contains listings of these three VAX COM files, which are located in directory
COM DIR on the OHIS VAX.

DXINTER.COM:

$1 DXINTER.COMDATE: 03-10-92
$ PATH= F$ENVIRONMENT(*iDEFAULT*=)
$ SET DEFAULT=PATHI
$ WRITE SYS$OUTPUT" "
$ WRITESYS$OUTPUT"DOSEXPRTV4,2"
$
$ INQUIREoutfite "Enter OUTPUTft tename (w/o extension)'*
$ WRITESYS$OUTPUT" '*
$
$ INQUIREANS **Enter NUMBERof bioassay records files (1 or 2)"
$ IF ANS .EQS. 1 THENGOTOONEREC
$ IF ANS ,EQS. 2 THENGOTOTWOREC
$
$ ONEREC:
$ WRITE SYS$OUTPUT" '=
$ INQUIRE invttro **Enter RECORDSfitename (w/o extension)"
$ invivo = " **
$ GOTOCONT

$ TWOREC:
$ WRITE SYS$OUTPUT*'**
$ INQUIREinvitro'*EnterFIRST RECORDSfitename(w/o extension)**
$ WRITE SYS$OUTPUTi'**
$ INQUIREinvivo **EnterSECONDRECORDSfitename(w/o extension)"
$
$ CONT:
$ WRITE SYS$OUTPUT" ****************************************************
$ WRITE SYS$OUTPUT** * Enteringthe year [YYYY]implies *'*
$ WRITE SYS$OOTPUT** * Jan 01 (00:00)to Dec 31 (24:00)of that year. *'*
$ WRITE SYB$OUTPUT" * Enter duration in years after enteringyear. *"
$ WRITE SYS$O(JTPUT*' ****************************************************
$ WRITE SYS$OUTPUT" *=
$ INQUIRE istart **Enter Beginning MEASUREMENTYEAR [YYYY]"
$ INQUIRElend *'EnterDURATION in years
$ WRITE SYS$OUTPUT**"
$ INQUIRE kstart *'EnterBeginningINTAKEYEAR [YYYY] *'
$ INQUIREkend *'EnterDURATION in years
$ WRITE SYS$OUTPUT*'*'
$ INQUIREsite "EnterSITE filename(w/o extension)or <CR> for default*'
$ WRITE SYS$O(JTPUT**"
$ IF site ,EQS. **"THEN $ site=**SITE'*
$
$ WRITE SYS$OUTPUT'*DefauLtis NOT to use Y12 nuclide files."

215
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$ INQUIREy12 "Use Y12 nuclide files? (Y/tN])"
$ IF y12 .EQS. "" THEN$ y12="N"
$
Sl Get flag to control OUTListing. 1/15/92
$ WRITE SYS$OUTPUTii,
$ WRITE SYS$OUTPUT"DefauLt ts to keep zero intake output records."
$ INQUIRE YESNO"Suppress zero intake output records tn OUT listtng? (Y/[N])"
$ IF YESNO.EQS. "" THEN$ YESNO="N"
$ WRITE SYS$O(JTPUT=, ==
$
$ GETREC:
$ COPY 'invitro'.DAT RECORDS.TMP
$ IF tnvivo .EQS. " " THENGOTOSORTDAT
$
$WRITE SYS$OUTPUT"Appending UrinaLysis and In-Vivo Records"
$APPEND linvivo'.DAT RECORDS.TMP
$
$SORTDAT:
$WRITE SYS$OUTPUT"Sorting Bi,assay Records"
$SORT/KEY=(POS:2,SIZ:6)/KEY=(POS:49,SIZ:7) -

/KEY=(POS:39,SIZ:1)/KEY=(POS:56,SIZ:1)/KEY=(POS:116,SIZ:1}-
/KEY=(POS:59,SIZ:I2)/KEY=(POS:58,SIZ:1)/KEY=(pos:57,SIZ:1).
/KEY=(POS:23,SIZ:12)/KEY=(POS:40,S]Z:3)-
/KEY=(POS:9,SIZ:I) RECO?DS.TMP DOSEXPRT.DAT

SDEL RECORDS.TMP;*
$
$I WRITE DOSEXPRT INPUT INFORMATIONTO FILE "INPUT.TMP"
$OPEN/WRITEOUTPUT INPUT.TMP
$I PATH FOR DOSEXPRTOUTPUT,THAT IS THE USER'SDIRECTORY
$ WRITE OUTPUT path
$
$I outfile IS OUTPUT FILENAME
$ WRITE OUTPUT outfiLe
$

$I PATH FOR NUCLIDE,DRS AND SITEoDFT FILES
$! WRITE OUTPUT "EXE_DIR:"
$ IF y12 .EQS."Y" THEN WRITE OUTPUT "HS_DATA:[DX.Y12]"
$ IF y12 .EQS."N" TIIENWRITE OUTPUT "HS DATA:[DX]"
$
$I APPENDEDAND SORTEDDOSEXPRT RECORDSFILE
$ WRITE OUTPUT "DOSEXPRT"
$
$I SITE FILE NAME (W/O PATH OR EXTENSION)
$ WRITE OUTPUT site
$
$I MEASUREMENTBRACKETINGTIMES
$ WRITE OUTaUT istart
$ WRITE OUTPUT lend
$
$I INTAKEBRACKETINGTIMES
$ WRITE OUTPUT kstart
$ WRITE OUTPUT kend
$CLOSE OUTPUT
$

$RUN EXE_DIR:DOSEXPRT.EXE
&&FILE
SDEL INPUT.TMP;*
$

$I SORT the DOSEXPRT .S28 output file.
$OPEN/WRITEOUTPUT FILE.TMP
$ WRITE OUTPUT outfile

$t Pass flag to control OUT listing
$ WRITEOUTPUT YESNO
$ CLOSEOUTPUT
$I Sorting of S28 output recordsmodified 1/15/92
SWRITESYS$OUTPUT"Sortingoutput records"
$SORT/KEY=(POS:406,SIZ:9,DESCENDING)/KEY=(POS:430,SIZ:1,DESCENDING)-
/KEY=(pos:I,SIZ:6).
/KEY=(POS:11,SIZ:7)/KEY=(POS:IO,SIZ:1)/KEY=(POS:39,SIZ:I)-
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'outftle °.s28 sort.tlnp
$I Run report program on sorted output file
SRUN EXE_DIR :DOSREPORT.EXE
$ del sort.tnNo;*
$ del file.tmp;*
$

$ EXIT

d

DXBATCH.COM:

$I DXBATCH.COM DATE: 03"I0"92

$ PATH = FSENVIRONMENT("DEFAULT 'o)
$ SET DEFAULT 'PATH°
$ WRITE SYS$OUTPUT " "
$ WRITE SYS$OUTPUT "DOSEXPRT V4.2"
$

$ INQUIRE .utr,le "Enter OUTPUT filename (w/o extension)"
$ WRITE SYS$OUTPUT 0,,
$

$ INQUIRE ANS "Enter NUMBER of bl,assay records flies (I or 2)"
$ IF ANS .EQS. I THEN GOTO ONEREC
$ IF ANS .EQS. 2 THEN GOTO TWOREC
$
$ ONEREC:

$ WRITE SYS$OUTPUT " "

$ INQUIRE invltro "Enter RECORDS fllename (w/o extension)"
$ invivo = " ,o
$ GOTO CONT
$

$ TWOREC:
$ WRITE SYS$OUTPUT " 0,

$ INQUIRE invltro "Enter FIRST RECORDS filename (w/o extension)"
$ WRITE SYS$OUTPUT " "

$ INQUIRE invlvo "Enter SECOND RECORDS fllename (w/o extension)"
$
$ CONT:
$ WRITE SYS$OUTPUT " ****************************************************

$ WRITE SYS$CHJTPUT ,o • Entering the year [YYYY] implies *"
$ WRITE SYS$OUTPUT " * Jan 01 (00:00) to Dec 31 (24:00) of that year. *"
$ WRITE SYS$(XJTPUT " * Enter duratlon in years after entering year. *"
$ WRITE SYS$OUTPUT " **************_;************************************,
$ WRITE SYS_Z)(JTPUT" 0,

$ INQUIRE ,start "Enter Beginning MEASUREMENT YEAR [YYYY]"

$ INQUIRE lend "Enter DURATION in years ,,
$ WRITE SYS$OUTPUT ',0,

$ INQUIRE kst_rt "Enter Beginning INTAKE YEAR [YYYY] "

$ INQUIRE kend "Enter DURATION in years
$ WRITE SYS$OUTPUT " "
$ INQUIRE site "Enter SITE filename (w/o extension) or <CR> for default"
$ WRITE SYS$OUTPUT ,o ,o
$ IF site .EQS. ,oo THEN $ site="SlTE"
$
$ WRITE SYS_O_JTPUT"Default is NOT to use Y12 nuclide files."
$ INQUIRE y12 "Use Y12 nuclide files? (Y/[N]) °'
$ IF y12 .EQS.." THEN $ y12="N"
$

$I Get flag to control OUT listing. 1/15/92
$ WRITE SYS$EXJTPUT " ,o

$ WRITE SYS$OUTPUT "Default is to keep zero intake output records."
$ INQUIRE YESNO "Suporess zero intake output records in OUT listing? (Y/IN])"
$ IF YESNO .EQS. "" THEIq$ YESNO=O'N"
$ WRITE SYS$OUTPUT " "
$

$ WRITE SYS$OUTPUT " "

$ INQUIRE time "Execute DOSEXPRT after this tin_ (24 hour) (HH:MM:SS)"
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$
$ GETRECI
$ COPY 'Invltro'.DAT RECORDS.TMP
$ IF lnvlvo .EQS. " " THEN flOTOSORTDAT
$

$I Move this question before VAX SORT of bioassay records 1/15/92
$WRITE SYS$O(JTPUT"Appending Urtr_alysts and In-Vivo Records"
SAPPEND 'tnvlvoO.DAT RECORDS.TMP
$
$SORTDAT=

SWR1TE SYS$OUTPUT "Sorting Bioassay Records"
$SORT/KEY=(POS:2,SIZ:6)/KEY=(POS:49,SIZ=7) -

/KEY=(POS:39,SIZ:1)/KEY=(POS=56,SIZ:1)/KEY=(POS:I16,SIZ:1) -
/KEY=(POS:59,SIZ:12)/KEY=(POS:58,SIZ:1)/KEY=(POS:57,SIZ:1) .
/KEY=(POS:23,SIZ:I2)/KEY=(POS:40,SIZ:3) -
/KEY=(POS:9,SIZ:I) RECORDS.TMP DOSEXPRT.DAT

SDEL RECORDS.TMP;*
$
$t WRITE DOSEXPRT INPUT INFORMATION TO FILE "INPUT.TMP"
$OPEN/WRITE OUTPUT INPUT.TMP
$1 path IS PATH _:ORDOSEXPRT OUTPUT, THAT IS THE USERIS DIRECTORY
$ WRITE OUTPUT path
$
$1 outftle IS OUTPUT FILENAME
$ WRITE OUTPUT outfile
$
$1 THIS IS PATH FOR NUCLIDE, DRS AND SITE.DFT FILES
$1 WRITE OUTPUT "EXE_DIR:"
$ IF y12 .EQS; "Y" THEN WRITE OUTPUT "HS DATA:[DX.Y12]"
$ IF y12 .EQS. "N" THEN WRITE OUTPUT "HS_DATA:[DX]"
$
$1 APPENDEDAND SORTED DOSEXPRTRECORDS FILE
$ WRITE OUTPUT "DOSEXPRT"
$
$1 SITE FILE NAME (W/O PATH OR EXTENSION)
$ WRITE OUTPUT site
$
$1 MEASUREMENTBRACKETING TIMES
$ WRITE OUTPUT tstart
$ WRITE OUTPUT |end
$
$I INTAKE BRACKETING TIMES
$ WRITE OUTPUT kstart
$ WRITE OUTPUT ker_
$CLOSE OUTPUT
$

St Pass YESNO as third parameter to DXRUN.COM 1/15/92
$_UBMIT/KEEP/N_TIFY/N_PRINTER/AFTER="T_DAY+_'time'"/L_G-NAME='PATH''_utfiLe'_L_G/PARAMETER=(ipath'' '
outfile','YESNO') CO@I_DIR:DXRUN
$

$ EXIT

DXRUN.COM:

$I DXRUN.COM DATE: 01"31"92
$SET DEFAULT 'PI'

$SHOW DEFAULT
$I EXECUTE DOSEXPRT PROGRAM " INPUT IS IN FILE INPUT.TMP

$ RUN EXE_DIR:DOSEXPRT.EXE
&&FILE

SDEL INPUT.TMP;*
$

Si SORT the DOSEXPRT .$28 output file.
$OPEN/WRITE OUTPUT FILE.TMP
$ WRITE OUTPUT P2
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$1 Pass flag to control OUT ltst_tng 1115192
$ WRITEOUTPUT P3
$ CLOSEOUTPUT
$WRITESYS$OUTPUT"Sorting outpu_ records"
$1 Sorting of S28 output records.=modtfted 1/15/92
$SORT/KEY=(POS:406,SIZ:9,DESCEND[I_4G)/KEY=(POSz430eSIZ:l,DESCENDING)-

/KEY=(POS:I,SIZ:6) -
/KEY=(POS=11,SIZ:7)/KEY=(POS:lO,,SIZ:1)/KEY=(POS:39,SIZsl) -

IP2_.s28 sort.tmp
$1 Run report program on sorted output file
$ RUNEXEDIR:DOSREPORT.EXE
$ del sort.tmp;*
$ del f]le.tmp;*
$
$ EXIT



Appendix N

EXECUTING DOSEXPRT IN DEBUG/TEST MODE

DOSEXPRT can be executed directly, bypassing the HPIMS No. 4 menu, k)r purposes
of debugging or testing. This appendix describes how this is done, Testing of DOSEXPRT
in the manner described here is done only by those who have authorization to perform tests
or by the DOSEXPRT program developers.

At the prompt the user types: RUN EXE_DIR:DOSEXPRT, This will run Ver, 4.2 of
DOSEXPRT. The user must enter the same information as when running the program off
the HPIMS No, 4 menu, except for the following items:

P" The user must specify the location (path) of the nuclide flies, HS_DATA:[DX], and the
location and name (without extension) of the default site file, HS_DATA:[DX]SITE, or
a user-modified site file. The path for the Y,.12 uranium nuclide flies and corresponding
site file is HS_DATA:[DX.Y12].

The user must respond to three additional questions which control

- The display option, which can take the following values:
2 no display (header line only as when executed off the HPIMS NO. 4 menu),
1 long list (lists bioassay records, intake and dose),

•.1 trace (lists trace information for debugging in addition to infbrmation
listed in long listing);

- The value of AMAD used in computing the intake; and

- Whether to save or scratch the DOSEXPRT control file.

If the user selects either the long listing or the trace listing, in addition to the estimated
intake, the user will see the mean-fractional deviation of the model predictions, based on the
computed intake or intake rates, from the actual measurements. The mean-fractional
deviation is computed as the sum, over ali measurements, of the absolute value of the
difference between the measurement and the predicted value divided by the prediction, The
sum is then divided by the number of measurements to obtain the mean-fractional deviation.

To run the DOSREPORT program, the user must copy the file DOSREPORT.COM
from FLGEM:[RWD] and type at the prompt: @DOSREPORT. The only input to the
DOSREPORT program is the name of the DOSEXPRT $28 output file. DOSREPORT
produces the corresponding OUT file in the user's area.

Those needing to run the DOSEXPRT code in the debug/test mode should contact the
code developers.
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