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Introduction

The Nuolear Fuel Cycle Risk Analysis Division of
Sandia Nationa)l Laboratories was provided funding by
the Nuclear Regulatory Commission under the short term
technical assistance task of FIN A-1165 tc¢ campare the
dose conversion factors calculated with the ICRP2 dosimetry
mode)l with the dose factors calculated with the ICRP30
dosimetry model. This comparison study addresses the
assumptions concerning the chemical forms of the nuclides
considered by each model and applies each set of
dose factors to several scenario analyses previously
performed under the Risk Methodology for Geologic Disposal
of Radioactive Waste Program currently underway at Sandia.
The International Commission on Radiological
Protection (ICRP) developed an internal dosimetry model
in 195% to estimate the permissible dose from internal
radiation in the working environment. This internal
dosimetry model is described in Publication 2 of
Committee 2 of the ICRP (ICRP, 1959) and is most often
referred to as ICRP2. The model has been used in
establishing permissible levels of radiation in the
work place, in performing risk assessments and in developing
dose conversion factors to estimate the dose commitment
to body tissues and organ from the intake of radioactive

material.




The ICRP2 modeling concepts and data were used by
Hoenes and Soldat (1977) to produce a set of dose conversion
factors for estimating dose commitments from inhaled and
ingested radionuclides. NUREG-0172 is currently the “"official”
(commonly used) set of dose factors utilized by the Nuclear
Regulatory Commission (NRC) for risk assessments (e.g.,
NUREG 1.109).

Since 1959, the Task Group on Lung Dynamics for
Committee 2 of the ICRP has developed a more complex
lung model t*an the lung mo-el used in ICRPZ to estimate
the deposition patterns and clearance of inhaled particulates
from the respiratory tract (ICRP, 1966). This Tung model
was incorparated in the INREM internal dosimetry model
developed at Oak Ridge National Laboratory (Killough, et
al., 1978).

More recently, Committee 2 of the ICRP has published
an updated internal dosimetry model and associated dose
conversion factors that incorporate the model of the
Task Group on Lung Dynamics, revised metabolic data and
considers the irradiation of surrounding body organs
(target organs) from radioactive material deposited in
source organs. The ICRP Publication 30 (ICRP30) for
the Limits for Intakes of Radionuclides by Workers (ICRP,
1979a; 1979b; 1980) has been recommended by ICRP to supersede

Publication 2.



The study described in this report 1is designed to
compare the dose conversion factors that are calculated
using the ICRP2 and the ICRP30 internal dosimetry models.

To compare the two models, a CRPC index (cancer risk per
curie intake) was calculated by multiplying the dose factor
for designated organs from each model by a cancer risk
estimator for the designated organ. The risk estimates

of latent cancer deaths were taken from BEIR (1972) for

the ICRP2 dose estimates and from ICRP26 (ICRP, 1977) for the
ICRP30 dose estimates. These risk estimators are consistent
with the dosimetric calculations of the respective models.
The ICRP26 risk estimators are similar to those proposed

by the BEIR Committee (1980). Overall there are small
differences noted in the various risk estimators.

Also two scenario analyses were performed to illustrate

the eifect that the use of the ICRPZ and the ICRP30 dosimetry
models have on the results from a repository site analysis.
In the scenario analysis performed with the Risk Methodology
for Geologic Disposal of Radioactive Waste Program, the
radionuclide intake is determined by the ingestion of
contaminated food sources and inhalation of contaminated
air. These intake levels are dependent upon the groundwater
and environmental transport parameters. The dose commitment
calculations and the estimates of adverse health effects

that may result from these dose levels are a linear function




of intake. Therefore, it is possible to execute the
Dosimetry and Health Effects Model (Runkle, et al., 1981)
for a given scenario with the ICRP2 dose factors and
with the ICRP30 dose factors and compare the results.
The cancer risk estimators described above for the CRPC
index were associated with the respective dose factors
for the scenario analysis.

Chapter 2 of this report contains a brief descrip-
tion of each of the ICRP models. It is recommended
that the reader refer to the reference documents for a
thorough description of the models (ICRP, 1959; 1979%a;
1979b; 1980). Chapter 3 describes the methods, assump-
tions, conversion factors and risk estimators for
latent cancer deaths used in the comparison. The results
of the comparison of the dose factors and the cancer
risks per curie intake for each radionuclide are presented
in Chapter 4. Also the results of an analysis of a
U-tube scenario and a U-tube scenario with well withdrawal
using the ICRP2 and the ICRP30 dose conversion factors
and their associated risk estimators of adverse health

effects are presentec.




Chapter 2
Description of the ICRP2 and ICRP30 Internal
Dosimetry Models

A brief summary of the ICRP2 and the ICRP30 internal
dosimetry models is given in this chapter. However,
the reader should refer to ICRP (1959, 1979a, 1979,

1980) for the detailed descriptions of each model.

The ICRP2 model is a relatively simple representation
of a complex biological system. Publication 2 was designed
to protect the radiation worker by establishing the maximum
permissible concentration for various radicnuclides in
the occupational environment. The basic equations used
to calculate dose commitments, the absorbed energy data,
fractions to distribute the radionuclide to various body
organs, biological half-lives and quality factors are
presented in Publication 2 (ICRP, 1959). These parameters
and modeling concepts have been used to define dose con-
version factors for the body organs for various radio-
nuclides. Two solubility classes (soluble and insoluble)
were established by ICRP2 to represent the most probable
chemical f¢rn of a radionuclide that may be inhaled
or ingested. Each of these chemical classes will be
discussed with the ingestion and inhalation intakes.

Hoenes and Soldat (1977) used the basic equations

and the data base presented in ICRP2 (1959) to derive



equations for calculating internal dose commitment factors
that predict a 50 year dose commitment from & 1 year
intake by ingestion or inhalation. These dose factors
presented in NUREG-0172 (Hoenes and Soldat, 1977), have
been used for the ICRP2 dose factors for this comparison
study.

The flow diagram of the ICRP2 model is given in
Figure 2.1. For the ingestion pathway, a radionuclide
enters the mouth and is swallowed, reaching the stomach
and intestine where it is absorbed across the gut lining.
The fraction absorbed into the bloodstream is taken to be
f1s and thus, 1-f; represents the amount reaching the
lower large intestine (LLI). The fraction reaching the
LLl is assumed to determine the dose commitment to the
gastrointestinal (GI) tract since the ingested material
is retained in this region of the GI tract for the
longest period. This retention period ~as assumed by
ICRP2 to be 18 hours. If a completely soluble material
is ingested, the f, = 1.0 would result in zero dose to
the lower large intestine. However, by convention for
Gl tract dosimetry only, 5% is assumed to escape absorption.
An insoluble compound has degrees of solubility in the
Gl tract defined by the value of f,. Thus, a completely

insoluble compound would have an fy = 0 and represents
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a dose commitment to only the GI tract. Most insoluble
radionuclides have some absorption from the gut. A soluble
form of the radionuclide was assumed for all the ingestion
dose factor calculations in NUREG-0172.

The fraction that is transferred from the blood to the

organ of interest is defined by fz' and 1 - f," is eliminated
from the body. The product of f; and f2' defines the
constant fw. where fw represents the fraction of the in-
gested radionuclide that reaches the organ of interest.
A radionuclide is eliminated from the organ of interest
by radioactive decay and excretion represented by TR
and Tg, respectively.

For the inhalation pathway, 25% of the inhaled
radionuclide is assumed to be immediately exhaled. Of
the remaining radionuclide deposited in the respiratory
tract, 50% is carried up the trachea by ciliary action
and swallowed into the GI tract for subsequent uptake
from the gut. The distribution of the remaining 25%,
deposited in the deep pulmonary region, is determined
by the solubility of the inhaled material. If a soluble
compound is inhaled the entire 25% deposited in the
deep lung is absorbed into the bloodstream und distributed
to the body organs accordi g to the values of the constant,
fa (inhaled fraction reaching the reference organ). There

is no lung dose from inhaled soiuble material in the



ICRP2 model. If an insoluble material is inhaled, one-half
of 25% deposited in the deep lung is retained in the lung.
The remaining 12.5% is cleared by ciliary action and
swallowed into the GI tract. The 12.5% retained in the
lung is cleared with an assumed biological half-1ife of
120 days for all radionuclides except plutonium and
thorium, which have assumed biological half-1lives of

1 year and 4 years, respectivel;.

In the ICRP2 model, the bone is considered a
homogeneous organ for the calculation of dose commi t-
ments. There is no distinction between cortical bone
and red bone marrow in the model. The dose calculated
by ICRP2 for bone is for cortical (calcified) bone.

ICRP2 applies a "rel:tive damage factor" for bone seekers
(other than radium) which increases the calculated dose by
a factor of approximately 5. This factor accounts for a
tendency toward non-homogeneous distribution in the bones.
ICRP Publication 11 (ICRP, 1968) describes the distribution
of dose for various classes of radionuclides to the
calcified, the bone forming and the hematopoietic portions
of the bone. Based on these data, use of the bone dose
calculated by ICRPZ to estimate leukemia (usually based

on the dose to bone marrow) will over estimate the leukemia
risk by 2-7 for specified radionuclides (ICRP, 1968).

In contrast to the ICRP2 model, the ICRP30 is a
much more compiex internal dosimetry model. It not only

considers the dose commitment to an organ from the radionuclide



deposited in the organ (source organ 5), but also considers
the effect that the energy from radioactive decay within

a source organ will have upon surrounding organs (target
organs T).

In ICRP30, the gastrointestinal tract is considered
as four separate organs (stomach, small intestine, upper
large intestine and lower large intestine) as defined
by the gastrointestinal model of Eve (1966) for estimating
dose commitments. The ICRP2 model considers only the
dose to the lower large intestine to represent the GI
tract. Both models define the constant, fy, as the
fraction of the radionuclide absorbed across the gut wall.
However, ICRP30 defines several f, values for various
chemical forms of the radionuclide.

The lung model in ICRP30 considers three clearance
classes (Class D, W and Y) of inhaled compounds defined
by the Task Group on Lung Dynamics (ICRP, 1966). The
soluble/insoluble classification of ICRPZ is no longer
used. A Class D material is retained in the lung for
less than 1 day and is comparable to the ICRPZ classification
of soluble. A Class W compound is retained within the
lung for several weeks and most closely approximates
the 120 day model (insoluble) used by ICRP2. A Class

Y compound is retained within the lung for a year or

10




more and simulates biological retention times consistent
with the actinides and transuranic elements.

The calculation of bone dose in ICRP30 is signifi-
cantly modified and improved from ICRP2 and is detailed
in Section 7 of Part 1 of Publication 30 (ICRP, 1979a).
ICRP30 considers dose commitments to the hematopoietic
cells of the bone marrow, the osteogenic cells (bone
forming cells) on the endosteal surfaces and to epithe-
lial cells close to the bone surfaces in contrast to
the homogeneous bone dose calculated by ICRP2. The bone
dose from radionuclides that are bone surface seekers
is distinguished from other bone seeking radionuclides
where possible.

This brief description of the models is not
adequate to present all of the concepts included in the
ICRP2 and the ICRP30 internal dosimetry models. How-
ever, this background will help to clarify some of the

assumptions and methods used in this comparison study.

11



Chapter 3

Methods

This comparison study included three basic objectives.
The first objective involved the collection of the ICRPZ
and ICRP30 dose conversion factors and input of the data
base into the computer. Secondly, risk estimators were
associated with the dose commitments to designated organs
to estimate the cancer risk. Finally, two scenario
analyses were performed to illustrate the effect that the
use of the ICRP2 and the ICRP30 dose conversion factors
have on the results of a repository site analysis. These

objectives are detailed in subsections 3. = 3.4,

3.1 ICRP2 Dose Conversion Factors

The 50 year dose commitment factors from Hoenes
and Soldat (1977) were used as the source of the ICRP2
dose conversion factors. Dose factors for seven organs
(including the total body) and 186 radionuclides are
included in this data base. These dose factors are
expressed in units of millirem/50 years per picocurie
intake in the first year. 7The units were converted to rem/
curie by multiplying by 109 for the comparison with
ICRP30.

3.2 ICRP30 Dose Conversion Factors

The 50 year committed dose equivalent per intake

12



of unit activity were taken from ICRP (1979) and are
expressed as Sv/Bq (sievert per becquerel). The dose
factors for a limited number of target organs for each
radionuclide are presented in ICRP, 1979a; 1979b. A more
extensive publication of the data base for ICRP30 that
includes 20 organs and 85 radionuclides (Eckerman, et al.,
1981) was used as the source of the dose factors for

this comparison study. These 85 radionuclides did

not include all the radionuclides considered in the
inventory of the reference waste repository. Therefore,

the dose factors for the additional radionuclides
(1265n’ 21081, 223&a 225Ra. ZZSAC’ 227Ac, 227Th, 2297h.

231p, 236, 202p, 243p 285y, 286cn 14c ang 135¢s)

were obtained from computer listings provided by K. Eckerman,
Oak Ridge National Laboratory.

The sievert/becquerel units were converted to rem/
curie to compare to the ICRP2 dose factors by the
conversion factors listed in Table 3.1.

In the ICRP30 data base, dose factors for some
radionuclides include several clearance classes for the
inhalation pathway and several fl values for the ingestion
pathway, while the ICRP2 mode) considers only one type

of chemical compound for each radionuclide. A set of

13



Table 3.1

Table to Convert SI* Units to Previous Lnits

Quantity SI Units Previous Units Converition Factors
Dose FquivaIent sievert (Sv) rem (rem) 1 Sv = 100 rem
Activity becquerel (Bg) curie (Ci) 1 Bq = 2.7E-11 Ci
Dose per Unit Sv/Bq rem/Ci J.TE12"

Intake

*S] = International System of Units

**Myltiply SI units by conversion factor to corvert to previous
units.

14



criceria was established to select one of the inhalation
classes and one f, value for the comparison with the ICRPZ2.

The criteria are:

(1) 1I1f ore value is listed in the ICRP30 data
base for the inhalation and/or the oral
intakes, this value was used for the comparison
with ICRP2.

(2) 1f several clearance classes are listed
in IC®30 for inhalation, the clearance class
that most closely simulates the solubility class
considered in ICRP2 fbased on the bioTagical
half-life) was selected. A class W compound

is similar to the 120 day half-1ife of ICRP2.

o
—
o
w
-

biological half-1ife of less than one day
piologics)l half-iife of weeks and less

than one year

biological half-life of 3£5 days or greater.

O

-
"

(3) If two f; values are listed in ICRP30 for
the ingestion pathway. the f; most closely

related to the fl value in ICRP2 was selected.

Table 3.2 1ists the elements, the inhalation
clearance classes and fl values for the ICRP30 dosimetry

model (from Eckerman, et al., 1981) and the ICRP2

15



E

Table 3.2
ICRP30-ICRP2 Selection/Comparison Table

INHALATION - . INGESTION e
1CRP2 Biological Half ICRP2 f, (Solubie
ELEMENT ICRP30 Class-Compound Life (Days)/Solubility ICRP30 f, - Compound for all compounds)
H .- - 1.0 - Tritiated water 1.0
Na 111 compounds 0.0 - Soluble 1.0 - A1l compounds 1.0
P ¢« %t compounds* 0.0 - Soluble 0.8 - Al1 compounds 0.75
#os . dhosphates
Ca a « A’ . ompounds 120 - Insoluble 0.3 - A1) compo.. s 0.6
Cr D - &1 other compounds 0.01 - Trivalent compounds* 0.005
W - Halides and nitrates* 120 - Insoluble 0.1 - Hexavalent compounds
V - Oxides and hydroxides
Mn D - A1l other compounds 0.1 - A1l compounds 0.1
W - Oxides, hydroxides,* 120 - Insoluble
halides & nitrates
Fe D - A)] other compounds 0.1 - A1l compounds 0.1
W - Oxides, hydroxides * 120 - Inscluble
and halides
Co W - A1l other compounds* 0.3 - Organically complexed* 0.3
Y - Oxides, hydroxides, 120 - Insoluble and inorganic compounds,
halides, and nitrates except oxides and hydrox-

ides in the presence of
carrier material.

0.05 - Oxides and hydroxides
and all other inorganic
compounds ingested in
tracer quantities.

*Selected for Comparison
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ELEMENT
Cu

In
Sr

ir

Tc

Te

INHALATION

Table 3.2 (continued)

ICRP30-1CRPZ Selection/Comparison Table

INGESTION

ICRP30 Class-Compound

ICRP2 Biological Half
Life (Days)/Solubility

ICRP30 f, - Compound

ICRP2 f, (Soluble
for all compounds)

- O

“~EX = XEO =X

xo - o

- x o

All other inorganic
compounds

Sulfides, halides,*
and nitraces

Oxides and hydroxides

Most compounds

- A1l soluble compounds
- Titanates*

- A1l other compounds*
- Oxides and hydroxides

- A1l other compounds
- Oxides, hydroxides ,*

halides, and nitrates
Carbides

- A1l other compounds*

Oxides and hydroxides

- A1l other compounds

Oxides, hydroxides . *
and disulfides

All other compounds

- Oxides, hydroxides ,*

halides, and nitrates

A1) other compounds

- Halides*

Oxides and hydroxides

- A1l other compounds

Oxides, hydroxides*
and nitrates

*Selected for Comparison

126 - Insoluble

120 - Insoluble

120 - Insoluble
120 - Insoluble

120 - Insoluble

120 - Insoluble

120 - Insoluble

120 - Insoluble

120 - Insoluble

120 - Insoluble

0.5 - A1l compounds

0.5 - A1l compounds

0.3 - A1l soluble compounds*
0.01 - Titanates
1004 - an compounds

0.002 - A1l compounds

0.01 - Al1 compounds

0.8 - A1l other compounds*
0.05 - Disulfides
0.8 - AVl compounds

0.05 - Most compounds

0.2 - A1l compounds

0.28

0.1
0.3

10-4

1074

0.8

0.5

0.03

0.25
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ELEMENT

Cs

Ce

Pb

Ra
Th

Pu

cf

INHALAT ION

Table 3.2 (continued)

ICRP30-ICRP2 Selection/Comparison Table

INGESTION

ICRP30 Class-Compound

ICRP2 Biological Half
Life (Days)/Solubility

ICRP30 7, - Compound

ICRP2 f, (Soluble
for all compounds])

L] ~-x ©O ©

- x = - = (-] - x

X X x

A1l compounds
A1l compounds
A1l other compounds*

Oxides, hydroxides,
and fluorides

Most compounds

- A1l other compounds

Oxides, hydroxides,*
and nitrates

Most compounds

- A1l other compounds

Oxides and hydroxides*

?oluble compounds
UFg, F,, and
Lesg sloxllsb‘e compo

, and UCL,]

[vo,, UF
mgaly 1=soluble oxides
(v, and U404]

(NO) )
s'

A1l compounds

Most other compounds
Dioxides*

A1l compounds
A1l compounds

A1l other compounds*
Oxides and hydroxides

*Selected for Comparison

6.0 - Soluble

140 - Insoluble

120 - Insoluble

12C - Insoluble

120 - Insoluble

120 - Insoluble

1460 - Insoluble

120 - Insoluble

120 - Insoluble

365 - Insoluble
120 - Insoluble
120 - Insoluble
120 - Insoluble

1.0 - Most corpounds
1.0 - A1l compounds
31107 - A1l compounds

0.2 - A1l compounds

0.1 - A1l compounds

0.2 - A1l compounds
2x10°% - A1l compounds

0.05 - Water-soluble*
inorganic compounds
(hexavalent)

0.002 - Insoluble compounds

[UF,, , and U,0.]
{ usaal ':gztetnuiggtl
0.01 « A1l compounds

10‘; - Most other compounds*
1077 - Oxides and hydroxides

5:10" - A1l compounds
5x1074 - Most all compounds
5x10°% - A1T compounds

1.0
1.0

1074

0.08
0.06

0.3
1074

0.01

3x 10'5

104
10°4
3:10'5
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e in the lung and f1 value for the

same elements (from Hoenes and Soldat, 1877). ‘Tha

inhalation clearance class and the f1 value for ICRP30

that were selected for comparison with ICRPZ are given

in the tible.

3.3 Risk Estimators

The risk estimators for estimating the potential
cancer deaths that may result from the dose commitments
from the ICRP2 dosimetry model were based on EIR (1972)
and are given in Table 3.3 with the body organ associated
with the particular cancer type. These risk estimators
are based on a lifetime risk. The BEIR (1972) risk estimates
are consistent with the dosimetric assumptions of the ICRPZ
model .

The risk estimators for ICRP30 are given in Table
3.4 with the associated organ for each cancer type.
These estimators were taken from ICRP26 (ICRP, 1977) and
are consistent with the revised bone dose calculation and
the other dosimetric assumptions of ICRP30.

The risk estimators for the various cancers were

multiplied by the dose conversion factors for the

appropriate body organs for each of the internal




Table 3.3

Risk Estimators From BEIR-1972*

Type of Cancer

for Use With ICRP2

Risk per rem**

ICRP2 Organ
Dose Commitment
With Associated

Cancer Type

Lung
Leukemia
GI tract
Breast
Bone

Other

*BEIR (1972)

2.5E-5
2.9€E-5
1.9€-5
2.9E-5
9.8E-6
3.6E-5

**Based on lifetime risk

Lung

Bone

GI tract
Total Body
Bore

Total Body



r ~

Risk Estimators From ICR
for Use With IC

.
RP30

ICRP30 Organ Dose
Commitment Associated
Type of Cancer Risk per rem** With Cancer Type

2.0E-5 Lung
Leukemia Red bone marrow
Breast

Bone surfaces

-

fhyrold

Remainder

**Converted from Risk/Sv using Table 3.1.

***Remainder represents cancer risk to unspecified
tissues of the body. The five highest dose
commitments for the remaining tissues (excluding
lung, red bone marrow, breast, bone surface, thyroid
and skin) are summed to represent the organ dose.

No tissue represents a risk ~~eater than 1,0E-5,

'yrv;c- ‘!1Q’7‘7\
AN \ /




dosimetry models. The cancer risk was summed over all

organs considered. This calculation resulted in the estimate
of the cancer risk per curie intake (CRPC) for the ingestion
and the inhalation pathways. This CRPC index is a reasonable
measure to compare the various radionuclides considered by
the ICRP2 and the ICRP30 models. The results of this com-

parison are presented in Chapter 4.

3.4 Scenario Analysis

The final step of this comparison study is to examine
the effect that the use of the ICRP2 or ICRP30 dosimetry
models will have on the results from a repository site
analysis. Since the dosimetry and health effects estimates
are a linear function with respect to the rate of radionuclide
intake, it is possible to use each of the dose factor data
bases and their associated risk estimators to calculate the
cancer risk from a scenario analysis and compare the results.
A U-tube scenario and a U-tube scenario with well withdrawa’
were chosen for this comparison.

A U-tube effect could result from exploratory drill
holes or mining shafts present at the time of closure or
emplaced at some future time (Figure 3.1). In this scenario,
radionuclides reaching the middle aquifer are discharged
to the surface at river L approximately 20 miles from
the repository (Campbell, et al., 1978). In the analysis
of a scenario, we consider four decay chains and one

chain composed of single elements from fission and

22



Figure 3.1

The reference repository site illustrating a U-tube
connecting the subsurface facility with the middle
sandstone aquifer,




activation products as the radionuclide inventory of the
subsurface facility. The four decay chains begin with
252c¢ 289c¢  250c¢  amg 251cf, respectively, and the

radionuclides considered in each chain are given below:

Chain 1 -- 280p, 236, 2327, 228p, 224p,.

Chain 2 -- 245¢y, 281p, 281, 237y 233, 2291,
225p,. 225p,

Chain 3 -- 286cy 242p, 238, 238p, 234, 2307,
226g,  210py 210g; 210p,.

Chain 4 -- 283an. 239p, 235, 231p, 227, 227qy.
223p,,

Chain § -- 126gp 137cg 997,

In the scenario analysis, the time span considered
is 100,000 years after closure of the depository.
During this time, factors such as leaching, retardation,
chemical changes and other physical/chemical properties
all affect the amount of radioactive material that may
potentially be released from the subsurface facility
and may ultimately reach the biosphere. To account for
the uncertainty-in the input parameters to the groundwater
flow and transport models, these parameters are treated
as random variables with assumed distributions. Table 3.5
lists the variable ranges and the assumed distribution
used in this analysis for the contaminant transport through
geologic media. A set of input values is referred to

as a vector, where the components of the vector are
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Table 3.5

Range and Distribution of Independent Variables
for Contaminant Transport for U-Tube Scenario

-Variable Range/Parameters Distribution Description
1 1.6x10-3-1.6x103 (.01-105)  Log, normal KD for Cm/Am ft/1b (cn?/g)
2 1.6x10-4-1.6x102 (.01-10%)  Log, normal KD for  Pu " .
3 1.6x10"4-1.6x102 (.01-10%)  Logg normal KD for g =
4 1.6x107%-1.6x102 (.01-10%)  Log, mormal ~ KD for ~ Th " "
5 1.6x10-4-8.0x10! (.01-500)  Log, mormal KD for ~ Ra " "
6 1.6x10-4-8.0x1071 (.01-50)  Logg normal KD for  Np " "
7 1.6x10%-1.6x102 (.01-107)  Logg mormal ~ kD for ~ Pb "
8 1.6x1074-1.6x102 (.01-10%)  Log, normal KD for  Pa " -
9 1.6x107%-1.6x102 (.01-10%)  Log, mormal ~ KD for ~ Ac " .
10 1.6x107%-1.6x102 (.01-10%)  Log, mormal KD for ~ Cs " *
n 1.6x107%-8.0x10} (.01-500)  Log, mormal ~ KD for ~ Sn " "
12 1.6x107%-8.0x10! (.01-500)  Log, normal KD for  Tc " ¢

13 mean = -7.1, deviation = 2. Logjy normal  Solubility limit of Pu 1b/1b (g/9)
14 mean = -5.7, deviation = 1. Logyy normal Solubility 1imit of U 1 .

15 mean = -7.1, deviation = .6 Log;g normal  Solubility limit of Th » .

16 mean = -8.0, deviation = 1. Log;o normal  Solubility 1imit of Ra " "

17 mean = -14.4, deviation = 3. Logp normal Solubility limit of Np " 9

18 mean = -7.5, deviation = 1. Log)g normal  Solubility limit of Pb ” "

19 mean = -5.0, deviation = .6 Log)g normal  Solubility limit of Pa 1 -

20 mean = -8.0, deviation = 2. Log;q normal  Solubility limit of Sn . >

21 mean = -6.5, devigtion - .g Logyg normal  Solubility 1imit of Tc ” .

22 .01 - 50 (3.5x1072-1.8x10"7) Log, normal Middle sandstone conductivity ft/day (cn
23 .01 - 40 (3.5x10'5-1.4x10'2) Log, normal Lower sandstone conductivity ft/day (cm/
24 .05 - .3 Normal Middle sandstone porosity

25 .05 - .3 4 Normal Lower sandstone porosity

26 50-5007(1.5x10 -105x10 ) Uniform Dispersivity ft (cm)

27 103107 (3.15x1010-3.15x1014) Log, uniform Leach duration y (s)

28 .05 - 25 Loge uniform Shaft conductivity (ft/day)

29 05 - .3 Normal Shaft Porosity

30 - - Not used

31 - - Not used

32 102 - 108 Uniform* Time of Occurrence {years)

33 1 - 1100 Uniform Number of Rooms Accessed

* 5§ yalues between 100 and 1000 (uniform)
- 10 values between 1000 and 10000 (uniform)
20 values between 10000 and 100000 (uniform)
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the specific values of the input parameters obtained
during one statistical sampling procedure. For this
comparison study, 35 input vectors were selected. The
same set of input parameters were used for both the
ICRP2 and the ICRP30 analysis.

Input data to the Pathways Model (Helton and Kaestner,
1981) are derived from output from the geologic transport
model at each time step. The Pathways Model calculates
the concentration for each radionuclide in the soil,
water and sediment. To account for uncertainty and
varizbility in the input parameters to the Pathways Model,
a set of 18 variables with assumed distributions were used
in the analysis. These variables are defined in Tables
3.6 and 3.7. Two zones, Zone 1 and Zone 2, are defined
for use by the Pathways rodel. Zone 1 describes an area
4 km by 40 km from a point above the subsurface facility
to the junction with river L. This zone is designed
to display the effects of discharges to the surface
environment other than at the river (e.g., well withdrawal
and faults). If the scenario includes a well ali the
drinking water for the individual is assumed to come from
the well discharge and irrigation water is obtained from
the river. If the scenario does not include a well, the
drinking water in addition to the irrigation water for the
other food pathways is obtained from River L. Zone 2 is down-
stream from Zone 1 and takes into account environmental dilution

and retardation, resuspension from soil and irrigation
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Table 3.6

Variables Which Affect the Physical Description of
the Surface Environment

scale factor used to introduce variation in
hydrologic properties. New vaiues for water flow
from soil subzones to groundwa'er subzones, river
discharge at head of zone 1, upper sand and gravel
aquifer discharge and middle sandstone aquifer
discharge are obtained by multiplication with this
factor, As the reference site was defined with an
annual rainfall of Im, use of V, amounts in a
crude way to varying the rainfall from .25m to 2m.
This is only approximate as the indicated notes do
n.t move in a strictly linear manner with rainfall;
nowever, it is felt that this provides a way of
varying the Reference Site between wet and dry
conditions. (Units: Unitless; Range: .25, 2.;
Sampling Dist.: Uniform.)

scale factor used to introduce variation in water
movement between soil subzones and surface water
subzones. New values for such movements are ob-
tained by multiplication of the pore volume of a
soil subzone by V This variable is introduced
to allow for varigtion in water movements which
might result from runof{ irrigation gr OVfrbank
flooding. (Units: ; Range: 107°¢, -
Sampling Dist.: Log Uniform.)

scale factor used to introduce variation in solid
movement between soil subzones and surface water
subzones. New values for such movements are
obtained by multiplication of the mass of solids
contained in a soil subzone by V,. This variable
is introduced to allow for variation in so1id
movements which might result from r?no irrigataon
Qverbank flooding. (Units: - Range 107
; Sampiing Dist.: Log Uniform )

regional erosion rate (Units: ¢m/1000 yrs; Range:
3., 15.; Sampling Dist.: Uniform.)
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Table 3.7

Radionuclides and %ssociated Distribution Coefficients
(Units: ¢m”/g) for Surface Environment

variable Element Range Distribution

Vg Cm .01-105 Log, normal
" Am " " "

Vg Pu .01-104 Logg normal
vy Np .01-50 Loge normal
Vg U .01-104 Log, normal
Vg Pa .01-10% Log, normal
Vio Th .01-\04 Log, normal
Vi1 Ac .01-104 Log, normal
Vi2 Ra .01-500 Log, normel
Vi3 Po .01-200 Log, normal
Via Bi .01-200 Log, normal
Vis Pb .01-104 Log, normal
Vis Tc .01-500 Log, normal
Vi7 Sn .01-500 Log, normal
Vig Cs .01-104 Log, normal



with river water. In Zone 2, the drinking water and
irrigation water are always obtained from River L.

The Pathways Model separates the exposure pathways into
ingestion, inhalation and external. However, for this
comparison study the external exposure pathway is not
considered. The 50 year dose conversion factors (expressed
as rem/Ci) from the ICRP2 and the ICRP30 models for

the radionuclides considered in the inventory, were each
multiplied by the radionuclide dependent intakes (expressed
as curies per year) for the ingestion and inhalation
pathways to estimate the dose commitment to the individual
body organs (rem). These rem values are summed over all
radionuclides for the individual! body organs to calculate
the total dose commitment from the potential releases

from the subsurface facility. The cancer risk estimators,
associated with each model (ICRP2 -- BEIR-1972; ICRP30
--1CRP26) for the various organs, are multiplied by

the organ dose commitments to estimate the cancer risk
that may result from exposure to the releases from the
subsurface facility at a given time step. These cancer
risk estimates are based on a 50 year dose commitment.

The results from the Dosimetry and Health Effects Model
are expressed as cancer risk for the ingestion and inhala-

tion pathways for each vector analyzed at a given time step.



The mean of the 35 vectors is output for each of the ex-
posure pathways and will reflect changes in the groundwater
discharge rates with time post closure.

The U-tube scenario with well withdrawal scenario
is nearly the same as the U-tube scenario, except that
a field of withdrawal wells completed into the middle
sandstone aquifer is located downdip from the subsurface
facility (Figure 3.2). These wells represent sources
of water for individuals or municipal water supplies
and the discharge from these wells is used as a source
of drinking water for the scenario analysis in Zone 1.
The wells are located approximately 1 mile downdip from
the subsurface facility and represent a potential shortened
path to the surface environment for radionuclides reieased
into the middle sandstone aquifer through the U-tube.

In this scenario, we again consider 35 vectors and
5 decay chains. The same set of input variables listed in
Table 3.5 for contaminant transport and in Tables 3.6 & 3.7
for the surface transport were used in the U-tube with well
withdrawal scenario. The results of the 35 vectors at each
time step represent the cancer risk for the radionuclides
considered in the inventory. The effects of the well discharge
are presented for Zone 1 where the well is used as the
source of drinking water. The results of these scenario

analyses are presented in Chapter 4.
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Chapter 4

Results

“i,e ICRP2 and the ICRP30 dose conversion factors
(expressed as rem/Ci) are given in Appendix A for the
radionuclides that were common to both data bases. The
ICRP30 dose factors were selected according to the criteria
detailed in Chapter 3 and in Table 3.2 for those radionuclides
with multiple clearance classes and f, values.

The cancer risk per curie intake (CRPC) indices were
calculated using the ICRP2 dose factors with the BEIR I
cancer risk estimators and the ICRP30 dose factors with
the ICRP26 cancer risk estimators. These CRPC values are
given in Table 4.1 for the ingestion and inhalation pathways.
Differences between the CRPC indices for the ICRP2 and the
ICRP30 models for the ingestion intakes range from approxi-
mately 2 to 20 for most radionuclides. Of particular note,
is the index for 237Np that is approximately 200 times
greater for the ICRP30 model. This difference can be
explained by the increased gut uptake (defined by fl) used
in the ICRP30 model. Generally, there is much closer agreement
of the CRPC irdices for most radionuclides for inhalation intakes.

The ICRP2 and ICRP30 CRPC index for each of the 33
radionuclides considered in the scenario analysis are plotted
in Figure 4.1 and 4.2 for the ingestion and inhalation
pathways, respectively. Points near the solid line indicate

close agreement between the two models. Points significantly
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above or below the line indicate dominance of the ICRP30
or the ICRP2 CRPC index, respectively.

The results of the U-tube scenario analysis are
given in Figure 4.3 for Zone 2. As mentioned before, Zone |
is designed to display the effects of discharge to the
surface environment other than at the river. The plotted
curves represent the mean value of the 35 vectors considered
in the analysis for the ICRPZ and ICRP30 ingestion pathways.
The inhalation risk is below the 1077 cutoff. The ICRP30
risks are higher by approximately 20 at 10,000 years post
closure. However, the ICRP2 risks are higher by a factor
of approximately 2 at times greater than 50,000 years.
The mean risk values for the ingestion and inhalation
pathways are given in Table 4.2 for this scenario. A
comparison of these risk values, with respect to time,
and the mean discharge curves from the transport analysis
(Figure 4 4) for this scerario, suggests that certain
radionuclides dominate the risk. At each point in time
the Ci/day discharge value is found by averagine over all
35 vectors. The multi-peaked behavior in the average
discharge curve is due to one or a few vectors dominating
the mean at different times. At approximately 10,000
years post closure, 245Cm, 246Cm, 241Am and 243Am appear
to be the radionuclides with the greatest discharge rates.
The cancer risk per curie indices for these radionuclides
are approximately 17-20 times higher for the ICRP30 model

and probably account for the differences noted in the
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two risk curves (Figure 4.3). At 50,000 to 100,000 years,

99Tc, 229Th, 239, and 225Ra appear to be the main radionuclides

discharged, with the 226Ra discharge determining the shape
of the risk curve. After 50,000 years the difference be-
tween the ICRP2 and ICRP30 risk curves is due to the fact
that the 2%6Ra CRPC index is 90 times higher for ICRP2,
while the CRPC indices for the other radionuclides are
higher for ICRP30. Changes in gut uptakes and in reten-
tion times within the body account for this variability.
The ICRP2 and ICRP30 results of the U-tube scenario
with well withdrawal are plotted in Figure 4.5 and 4.6
and the mean risk values for the ingestion and inhalation
pathways are given in Tables 4.3 and 4.4 for Zones 1
and 2. The mean discharge curves for the five chains
considered in the analysis are shown in Figures 4.7. The
discharge rate represents the activity expressed in Ci/day
taken out via the well. In Zone 1 the cancer risk is
much higher than the risk in Zone 2 due to the consumption
of contaminated drinking water from the well discharge.
The ICRP30 risk dominates the ICRP2 risk for early times

(<20,000 years post closure) and again the radionuclides

that are discharged include 24SCm, 246Cm, 241pm and 243 pm,

At times >50,000 years the ICRP2 risk results dominate
the ICRP30 risks. Technetium-99, 239Pu and 226Ra appear
to have the greatest radionuclide discharge rates and the
difference in their cancer risk per curie indices probably

accounts for the difference noted in the risk curves.
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2.003Z-11
3.0722-11
301382 -11
51635E~-11

"
- &

i PAGE 1

RISK INH
ICr& 0

Je
Oe
Je
Oe
Je
Ue
seblzE~-21
2¢427E=-20
Je363E-13
lTe717E~=15
34732E~-17
3¢(S2€~-17
118350 =16
1e504c~16
1.754E-10
2¢007E~-16
24182E-16
20 324L"10
2+426E~16
2e954%E~-16
2e052E=16
24871E~-16
3.505L=16
§4.225E~16
SelériE=16
6.133E~-16
Te200E~16
BeS46E~-16
1¢026E-15
1e¢255E-15
1e755E=15
2e925E-15
0.3115-15
Se366E-15
8 e (08E~-15
1leCA4E~-10
1e341E-14%
1eGE3E~14
2095E-14%
25722 ~14
3e¢105E~14
Je69cE~-14
4.343E~14%
S5e¢(84E~-14
JeleSE~14
e SE6E~14
T379E=1%
Sel2l6E~14
Ge (BESE~104
9¢923E~14
lelClE~-11
Ted31E-11
1.200€E~-10
1243E-10
1e243E-10

TOT RISK
ICRP2

Ue

Oe

Ce

Ce

Ue

Oe

1372€+13
5¢3551E=1J
SesS59E=12
2¢405E-10
S¢720E~-10
2ei71=09
34271L=09
6¢112E=09
Be952E-4d3
1¢302c=03
1le751c=08
2¢2075-04d
2.352E-08
3.433L~038
4¢3332~C4
Se213E=08
6e210E=-08
Te361c=08
tebblc~-08
10397&'07
le¢151E-07
1¢306E=07
1.477E-07
1¢65JE=07
1¢553=07
2eUn 3t =07
2¢233E-07
2¢53%e-07
2¢735c~-07
34073E=07
3.372€-07
3¢633c=07
4,022E~-07
4¢373c~-07
4,7452-07
5¢13)E~-Q7
Se542c=07
Se763L=07
be403E~-017
6eBT1E=Q7
7¢339=07
Teo27e=-07
Be 323E-07
8e830E~-CT7
6592t =06
4,163E-05
6 350E-05
6¢595c=05
beblUnL=03

Table 4.3 Risk Estimates for the U-tube Scenario With Withdrawal Wells for Zone

10T RISK
ICRP3Q

Ce

Oe

Ce

O

Oe

Oe

4,522E€-11
1273E-10
Te354L~-10
BeTSSE~-09
3.97CE-CB
5 e492E-08
1e¢246E~107
leS535E=07
1.929E-07
2.177€-07
2¢370E-C7
2451 0E=-07
2¢597€=-07
2eEBSE~07
2eT72E-07
2.876E-C7
3e¢521E~-07
9.070E=C7
4.675E-07
Se253E=07
Se813E-C7
6e431E~-07
Te0ATE~QT7
Te634E-07
Be123E-07
bebT1E~Q7
9.2G3E-07
SeT64E~0T
1e0642E-06
lel03E-00
1e¢175E=06
1e288E~06
1e284E-06
1029’£'06
1.214E-0b
1.332E=-06
135%E=06
1.391E-06
le427E~-Q6
1le466E-06
1507E-06
1e54SE-06
1.593E-06
1.637E-06
1¢155E-04
oelulE-Co
1.253E-03
1¢299E-03
1e2959E=03



sC 1¢

TIME(YRS)

S«600E+03
S« 7T0CE*03
CeB800E~03
2¢705L+03
0eDOCE~D3
6¢1 ULOE-DJ
6e200E-03
Ee300E-03
6e¢400E~03
6«S00E~0S
6e600E+03
6e700E+03
6«5 00E+03
6¢900E+03
T«0COE~03
T+100E~00
7.200E+03
T«300E+03
Te4COE~03
T«500E+33
Te60JE*0S
7T« 700E-03
T¢800E+03
719 00E+03
3.0C00E~03
8¢100c+03
8¢200E+03
8¢ 300E~03
B44C0E~03
3¢5CCE~DS
be600E+03
4«70CE~0S
849 00E+03
S¢300E+03
9.000E+-03
S5«100E+03
3.200E+03
9300E+03
F¢400E*03
9.500E-03
9.6 J0E+03
9« 700E+03
9.800E<03
9900E+03
1000E+04
1«100E+0¢
1.200E+04
1¢300E+04
1¢900E+04
1¢200E+04
le600E+04
le700E+04
1«200E+04
l«700E+Qs
2¢000E+04

UTUBE/ WELLS

RISK ING
ICRP2

6e¢2351E~-0S
6e 260E-05
be 172E=-05
Se3456E-05
5¢0893E=05
S«737E-05
S5« S64E-05
DeS64E-05
5S¢ 342E-05
5¢260E-05
5¢253E-05
4e¢ J38E-05
4,783E~-05
46 352E-05
44714E-05
4e 125E-05
4,€42E-C5
4,484 -05
4¢4454E~-05
44361E-05
4 268E-35
4,28 1E-05
44100E=-05
4¢ (ABE=0QS
4, CR3E~-05
385 7E-05
Je307E-03
Je3B1E=05
3¢ T3TE=CS
3 759E=05
Je 684E-CH
3602E=125
JeE21E-25
3¢511E-05
J3ed487E=-03
3« 8493E£-05
3¢371E=-05
3¢ 36SE-05
Je3L2E=UD
Je 2SSE=-Q0S
3¢ 235E-135
3230E-05
3¢ 173E=05
J«199E=05
35 140E-QS
2¢541E=05
2.779c=05
2e14RF =05
2e¢727L<03
2¢ T43E~-0S
2.865E-95
2e¢%T3E=0S
3¢ 182E~-05
J¢424-05

e S98E-0S

Table 4.3 (continued)
1 FAGE 2

RISK ING
ICRP3J

1e225E=03
1¢225E-03
1¢234E-03
1e¢147E-03
1¢145E-03
112%E-03
1072E=03
1e¢369E=d3
1¢C22E-03
1.002€=33
Q.953L=04
Je405E=U4
Fe4371E-04
Se27TE=u4
de7635E=04
delS55E=00
Ae9530E=~0%
8¢194E-0 4
beldIE~D4
T1.8723E~124
TebhoE=ub
Te3aBE=-C4
Te2572=04
Tel74E=04
Tel43E=04
6eT712E=04
6eT00E=-04%
6eD79E-04%
6e230E=24
becl2cE~-04
te 03 3E=04
5876E=04
Se354E=,4
Se60S8E=J4
5¢50CE=J%
Se84533E-04
Sel62E=24
Selasc=04
Se100E=us
9.,818E~-09
44314E-04
4« 704E=0%
4.510E=008
4.502E=-04
40335E=04
Jed63E=04
24673E-04
24135E=04
le715E-04
1¢332t=04
1.132E~-04
9¢167E-05
TeST1E-05
8« TT7T0E=05
Se375E-05

ZINE

RISK INH
ICRP2

Je 007E~11
3.007E-11
2¢35%E~-11
2.813%c-11
2¢015E-11
2:73%z=11
2¢640E-11
2¢635E~11
2517c-11
2:873E-11
2¢465E~11
20 328211
2¢31aE-11
2274%E-11
2¢167E-11
2¢lb5c-11
2¢119E-11
20033c~-11
2¢030£-11
1.9572-11
109365'11
1¢302E=11
le307E-11
lednlz~=11
1.782E-11
le677E-11
lenlouE~-11
leoS51Z~-11
1l¢ 5T74E-11
1le573E~11
1¢327E-11
1e4772-11
le475c=11
le8413c=-11
le388E2-11
le 363E~-11
le3J03E~-11
1.303E-14
1¢2332-11
1e2235-11
1¢225E-11
1¢199E~-11
1.151E=11
1¢150E~-11
lelllE-11
Yo 054Z~-12
7.2002-12
61152 ~12
5033Z-12
8¢ 2523E~12
3e704E~-12
Jo 243:-122
2¢935E~12
20732E~12
2¢554E-12

RISK I%H
ICRF30

1e173E-10
1¢172E~10
1153E~10
1¢098E-10
leU96E~-10
leCE2E~-10
1.C026£=10
le(24E~-10
Je780E~-11
"94S54E~-11
Fe564E~-11
7¢005E~-11
8.971E~-11
BeB88lE~-11
de331E~11
delElE~-11
S¢185E~-11
Tes47E~-11
1¢333E~-11
TeS541E-11
Te3a&ib~-11
T¢321E-11
6e¢946E-11
6es6bE~11
6.842E~11
6e8248L-11
6¢420E~-11
6e¢310E~-11
6e(1CE~-11
6C02E-11
Sen2lit~-11
S.623E~-11
SebllE~-11
S5¢365€-11
Se262E~-11
Se246E-11
445945E-11
§.923E-11
4ec77E-11
3.608E-11
§.6048L-11
4.43%E-11
4.313E-112
40 3CoE~-11
4.14%E~-11
3e310c=11
20552E~-11
2eL%7E-11
le6348E-11
le318t~-11
1leC74E~-11
Seb26E~12
Te357E-12
5¢155E=12
S5¢29%E=12

S3

B et e L

TOT RISK
ICRP2

6251E-05
6.260E-05
6.172E=05
Se032E-05
5¢493E-05
Se¢T737E=CS
5¢564c-05
S5¢564L-053
S¢342E-05
S¢260c=05
54255E-05
4.984E-05
4,933E-105
4¢352c~=05
4,714E-03
4.720c=735
4.6082E~(5
4.884-05
4.474cC-05
4.361E£-05
4.,263E-05
4.281c=05
4.103£-05
4eUcaE=05
4,083c=05
3¢897E-0S
3¢307E-05
3e361E~-05
3.737E~-CS
3¢759c=05
Je684E-05
3e502E-035
Je621E=05
3e512E=05
3e48T7E=05
3¢433E-05
3¢371E-05
3e3o3E=0S
3e332E-05
3¢255E=05
3«285E£=05
Je250E-05
3.173E-05
3¢193E=35
Jel1l40E-05
2¢341E-05
2T773E-05
2e743c=05
2¢T27E=-05
2e T4BRE=- 0S5
2¢865E-05
2¢973L=05
3¢182E-05
3e424E-05
3e598E-CS

- BE e

TOT RISK
ICRP30

1¢225E-03
1.225E-03
14204E~-03
lel47E~03
1e¢245E~-03
1¢109E-03
1.072E-03
1065E-03
1.022E-03
1.002E-03
S¢9849E~04
Je4C6E-04
Fe371E-04
Qe 277L~=048
BelT6ESE=LY
54755E-04
Be55S0E=-04
f+198E~-04
Belol3E~-04
T«.B878E~-04
7T.668E-04%
Te64BE~CA
Te257E~04
TellT4E-04
TelaBE~04
6e712E~04
6e70EE~04
6¢599E~-0%
be cB0E~-C4
6e 2T 2E~ 0%
6e00b 3E~-04
S.876E~04
SeB64E~-LH
Se60EE-04
5¢500&=-04
Se 48 JE- 04
Selb65E=04
Se19€E-04
S5¢10CE=0%
4«818E-0¢
§.814E-04
4.T704E~04
4,51 0E~-04
4.502E-04
4.33EE-04
5+463E-04
2.673E-09
24 135E-04
1le715E-04
Le3b2E-04
le132E=-04
Sel67E~05
TeST1E-CS
6«7TT0E-05
5¢975E~-0S



SC 10 UTUBE/WELLS

TIMEC(YRS)

2.100E+CH
2¢200E+04
2300E+0s
2e400E-04
2¢500E+04
2¢600E+04
2+ 700E+04
2¢300E«00
2¢900L 0o
2.000E+04
2.100E+04
Je230c+04
3«.300E+04
3Je4CO0E*04
3eSCCE-00
Je600E*00
3« T00E+0%
Jeb00E*04
2ea300Q0E*00
4,000C+CH
49.100E+04
4,200E+09
4,300E«04
4,400E+04
4.,500E+04
3.6 00E+CH
4.7C0E~04
4,800E+09
4.300E+0%
5¢000E+04
S¢103C+04
5¢200E+04
5300E+03%
5¢400E+04
Se500E~04
Se600E+04
SeT00E~08
Se#00E+Cs
S« 900E«0%
be000E<+CH
6¢100E+04
6200E+04
6e¢300E*04
bed4CO0E*0S
6e50CE*0A
6.6 00E~04
6eT00E*0A
6¢800E+04
6+900E+04
T7000E+04
T«100E~04
7200E+04
7T.300E+04
T«4C0E+04
T«500E+04

RISK ING
ICRP2

Je568E~-0S
40112E-05
.03595'05
4,692E-05
4496T7E~05
Se 345E~-0S
Se 7198E-05
6e CETE=DS
6e463E-05
6e 173E~-05
T+118€E-05
T+451E-05
Te 7194E~-05
be 062E=35
8e¢ 320E~-CS
BeSTT7E-05
YeB40E~-CS
7 05EE=0D
9¢274E~05
J¢493E-05
9¢7105£~05
3.910c-05
1.C13E-04
1. 037E-04
le 066E=24
ie C74E~-04
1¢137E=04
19 17SE-048
1:203E-04%
lo246E-CH
1¢278E~-04
le316E-04
le 3542 -04
1: J35E=04%
1¢422E~-04
le470E-04
1,505E~-04
1¢e547E~04
1.331E-04
le625E=06
loéﬁSE'O‘
le703E=04
le 7T4%E~-CH
le 732E=0%
1.833E=-CH
1.871E=04
1¢357E=-04
1e323E-00
1581E=04
2¢ 044E~-04
24 09BE=-00
2 133E-CH
2¢ 169E=04
2¢215E=2%
24272E-04%

Table 4.3 (continued)
1 PAGE 3

RISK ING
ICRP30

Se336E=05
4.893E-05
§.754E-05
4,801E=J5
4,945E-05
Se122E=uS
Se321E-05
S5¢433E~-05
Se545£=05
S¢731E-05
5.902E'°5
6e C46E =05
6¢145E-05
6e 209E-05
6e272E=-05
6¢345€-05
be 335E-05
€e28 3E-u 3
6e158E-05
64037E=05
Se322E-45
SeB820E=03
SeT734E=J5
S5¢647E~05
5¢521E=05
S«403E-0S
5¢301E-05
Se202E-US
Se117E=05
S5e¢02%E=05
§¢326E=C5
44810E=u5
8, 710€-05
4.605E=-C>
4.512E-05
4.417E-05
§.313E=-35
40229E-05
4,4 165E=05
4.0552=05
4. C18E-05
JeS21€E-05
J3eB4T7E~-CS
3¢T75E=05
3.7UQE°05
3e652E~-05
Jenl3E=Q5
3059?E'33
3¢569E-05
JeS61E=0S
3«530E-05
3¢S503E=-0S
3¢490E=05
Jen3?E-05
JeT772E-05

ZONE

RISK INK
ICRP2

24415E-12
20293E-12
20 297E- 12
20 284E-12
2¢306E-12
20 346 =12
24 386E-12
24852t -1¢
2¢537E-12
2e313%~12
2.522E-12
2¢562E-12
2¢594t=12
2e614Z-12
2:628E=12
24650c=12
2¢66JE-12
2.517E-12
2¢5T7E=-12
2¢530E-12
2¢%05%~=12
2.431E-12
2+%06E-1¢
2¢3732~12
2¢ 310E=12
24 262E-12
24213E-12
2:19%57C~12
2+1232=12
2¢052E=12
2¢013E~-12
14930€-12
1.330E=-12
X.85Q5'12
1le565E=12
1s215=22
1 7T74E~12
le735€E~-12
1e 724E-12
le691E~12
1658E~-12
le625£-12
1¢630£=12
1¢601E-12
1.580E-12
1e 566E-12
le3832~-12
1¢5315£~-12
14579€~-12
1.562E~12
1+95932~12
le580c~-12
1¢575z=12
105‘05'12
1.702z-12

54

RISK INH
ICRP3Q

4 4646E-12
4.(5%9E-12
JeT732E-12
JeA34E~-12
Jeo213E-12
3J.(54E~-12
2.941E~-12
24508E~12
2 «846E-12
2e769E~12
2e68TE-12
26213E~-12
2e591E-12
2¢535E~12
2e494E~-12
2e863E-12
24431E-12
24360E-12
2¢251€-12
2¢220E-12
2152E-12
2¢093E~12
2¢C30E~-12
le9b62E=12
1e¢712E-12
1.84%9E~-12
1795E~-12
le732E-12
1l¢685E~-12
1e622E=12
1574E~-12
1¢531E-12
1.‘52£‘12
16437E-12
1e810i-12
leS6oE~12
1e324E-12
1e287E=12
1e268E-12
1¢237E~12
16207E-12
1e181E-12
leleldE=12
1¢167E~-12
1.1S8E~-12
1e156E-12
1193E-12
1223E-12
1e243E~-12
1¢258E~-12
1¢273E-12
1295€E-12
1e¢2962-12
1.403E-12
1.863E~-12

TOT RISHK
ICRP2

3.868ct-05%S
4,112E-05
4,359€E-05
4,692e-05
4,367E~-05
Se345E~-05
S5«798E~-0¢
6e067E=05
€e¢463E-03
6eTT13E-05
7.11BE-05
Te451E=05
T« 194E-05
2.062c-053
84320E-05
BeST7TE-0S
Be840UE~-CS
9.058c-0°¢
S4274E-05
S¢493E~-05
97035E=05
9.910E-0S
1.013E=-04
1.037E~-CA
led56E~-0CY
1.094E-04
1¢137€=04
1.175€~-04
1.20%E-34¢
1e246L~-C4
1273%C~-04
1.316E-04
1.354E-04
1+283E=04
1.642RE=04
1.470E=-04
1¢j°5€'0.
1.0847E-04
1a9%91E=-04
1.6:3E-=00
1:563E-04
ie/03L=02
le7848E~-04
1.792E-=04
le833E~Co
1.371E-04
1e557E-04
1.933E~-0Cs
1«381E~-04
e 0¥2E-04
24093E-04
2¢139E~-(H
24165 =04
2¢215€~-04
2.2712E~-0%

TOT RISK
ICRP 30

S5¢336E-05
4.898E-05
4.754E~-05
4,801E-05
4 .945E-05
Se122E-0S
Se321E-05
Se498E~-0S
Seb64SE~-DS
S5¢751E-05
5¢502€-05
6e U46E~-D5
6e145E-05
be 209E-05
6e272E-05
6e 345c~-03
6¢355E-G5
6e <8 JE-05
6158E-05
6037E-05
S5¢922€-05
5¢328E~05
Se7134E~05
Se64T7E-0S
S5e521E-05
Se40JE-C3
5301E-05
Se c02E-05
5Se117E-05
5e¢02%9E-03
§ 4926£-05
4481 cE-CS
4,710E-05
4.605E-05
4,512E-05
Q417209
4,313E=-05
4¢225E=05
4,165E-05
44 (35E=05
4. 018E-05
3¢921E-05
3«847E-05
3«T75E=-05
34704E-05
3e662E-05
3e618E-05
JeS99E-05
3e569E-05
3.561E'05
3¢530E-05
3¢509E-05
3445 0E~05
J3e63T7E~LS
3.772E~05

.- ———— —



3C 10 LTuBE/=ELLS

TIMECYRS)

Te6CJE+DQ0
TeTO00E*04
TeB00E*04

. Te%00E~0%

B«000E~CH
3100c+04
Be200E+00
4.300E~04
3.400c+0s
3¢500L+04
B.0CO0E+04
3.700E~04%
des800E~0A
8e¢300E~04
9.000c*04
9.,100E+04
9.200E+04
3.300E<04
Je4J0E*04
9.300E+04
J+b00E=0n
9470uE*04
o6 C0E+04
S4302E+04
1000E*05

RISK ING
icrP2

2¢ JI9E~Co
2¢387E~-04
2e¢412E-04
2¢456E-04
24481E-04
2¢349E~-04
2¢620E-04
2.E649%E~-04
2717E-04
2+.736E~-CA
2.4135‘0‘
2.332{'0.
2¢327E-CA
3¢009E=34
30 021E=0%
Je C8SE=-04
3¢ 134E-048
3e201E-048
3.231E-04
3¢ 2120E~Co
Je 350c=04
Je4lli=Na
34454E~-04
3.513E~-04
Je534c~Co

P

Table 4.3 (continued)
1 PAGE 4

RISK ING
ICRP3Q

3.823E-25
305205'05
Je813E-05
3Je855E-05
JeB83BE=QS5
3¢9572=05
JeI34E=u3
Q.C%IE-QS
4. 138E=05
44178E=235
44279E-25
..33‘5'05
4.437E=35
4.002E=03
4.031E-05
40731E=95
4.,837E=-05
4e933E~US
5¢(38E-05
Se6J8E=03
5¢735E=03
Sea30E=03
5¢373E-C5
5.953['05
56953 3E-45

ZINE

RISK INF
ICRP2

le 733E~-12
le726E=12
1¢703E~-12
10 T0%8E~ 12
1« 702E=-12
leb635t=12
le7212-12
1« 7115-12
le7032~12
1le7%62=12
le7072=12
1. 722E-12
le 755E=12
le760E=12
LeT60E~12
le 777E=-12
le774E~-12
105195‘12
1.8835-12
2434832-12
2¢095€=12
2¢1125-12
2117€E-12
2+ 160€E=12
2e¢1645-12

&9

RISK INH
ICRP3C

le8S9E~12
1e452E~-12
1e415E~12
1.35%E-12
1.377E-12
14356E~-12
14353E~-12
1.329€~-12
le311€E~12
1e293E~12
1e273E=12
le278E~12
1e287c~12
1e285E~12
1e272E=12
le272E~-12
1e262E~-12
le2bS5SE-12
1.3064E~-12
1e847E=12
1e873E=12
ledl7E=12
1e470E~-12
1e4S3E~12
le850E~12

TOT RISK
ICRP2

2¢339E~-Co
2¢38BTE=04
24%12E-04
2e456EL~-04
2+481E=04
2¢545E-04
2¢620E=04
ZQQQ;E'OQ
2.717c=04
2¢736E-04
2¢515E-04
24382E-04
2¢937c-04
3«007E~-04
3.J021C-04
3.CR35E-04
Jes1448c~04
3.201E-04
3.2581E~-04
3.320E=04
3.380E~-04
3¢411E-04
Je454E-04
3.519E-04
3e334E~CH

TOT RISK
ICRP 30

3e«823E=-05
3eB826E-05
3e813E~-05
J.B856E~05
3.89BE~05
3.957E-05
3e774E-05
4,081E-05
4.,138E=-05
44 19EE-0S
4¢235%E-05
44 384E-05
44495 7E-05
4.,602E-05
4.691E-05
4,791E-05
4.859E=05
4,9559E-05
S«098E~0S5
Se608E-05
SelS5cE=-05
Se83CE-LS
58 7EBE=05
5960E-05
Se96 3E-05
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Table 4.4

3C 197 UTUBE/&ELLS

TIMECYRS)

1.000E<02
2000E+02
3.000E-02
4,0C0E~02
SeJ00E«02
6¢000E02
T« GCAE*0Z
Be0COE*Q2
J«0JCED2
1.000E+03
1.1C0E~C3
1200E+-03
1«300E<C3
1¢400E*03
1.500E+03
1600E-03
le7T00E*U3
1«8300E~-03
1.900E+03
24000E+03
21 00E+03
2200E+03
2¢3C0E~03
2¢400E+03
2¢500E+-03
2¢000E+03
2.703€E-03
2e800E<0C3
2900 +03
Je000E*JJ
3.100E+03
3,2C0E+03
34300E+03
3.400E+03
2, 500E+03
Je.600E*03
2«T0CE~0D3
3.=200E*C3
2.900E+03
4,000c+03
4.100E+03
4,200E+03
4,30CE<03
4+400t+C3
4,500E+03
4,600E+03
4,7C0E-03
42 U0E*J3
4.200E*03
5¢000E«03
S«100E+03
S5¢200E*CS
S¢300E+03
Se400E~03
S¢3500c+03

RISk ING
IC?P2

Oe

Oe

Oe

Ce

Oe

Oe

Ue

O

O

5¢357E~-13
56C13c~-13
le26SE-12
le747E=-12
4.C042E=12
6e lS3E~12
BeJdEE=-12
1.C34E~11
1.139E=-11
1e264E=11
1¢330E-11
le51l4i~-11
1¢625E~-11
1.747E=11
les37E-11
2¢(0482E-11
2¢224E-11
204%11E-11
24611E-11
24828E=-11
Je Chot =11
3e257E-11
J+55CE~11
Jes214E-11
40 035E-11
4e X81E~-11
q.693E-11
Se GC2E-11
5¢335E~11
5¢£&80E~-11
6e (22c=11
6e383E~-11
be 7156E~-11
Tela4E~-11
Te571E-=11
1e393%E-11
B8s423E-11
34851E-11
9¢302E-11
2e 156E-=11
1 (22E~-10
le 756E-10
6e (S0E-10
3.772E-10
S5¢125£~-10
Jel83E-10

Rieck Estimatzs for the

RIGK ING
ICxP3SJ

Je

Oe¢

s

Je

Je

Je

Je

Oe

Jo

1e212E~-12
3e0n35E=12
Sell3E=12
7017“5'12
1401E8=11
2e125E-11
2e230c=11
Je418E~11
Je620E~-11
3.963E-~11
§84237c=11
4441nc=11
4.,7)3E-11
$5e¢225E€~11
SeT747E-11
6¢383E~-11
Te050E=1l
Te727E-11
Se400E~-1l
SeCz6E~-1l
JelosE~ll
1033£-19
1¢C37E=-12
1.1502-10
1e2V4%E~-10
1¢25S%E~-10
1303E-12
le336E~1J
1e4048E-12
1.4293%E-10
1431E-1)
1¢834E-10
1e837E-10
le94lE~-1)
IO‘Q’E‘IJ
1.452E~-10
1.459E-10
184653E~10
1¢48JE~-10
10‘)5[’10
1.506E=10
1524%E-03
9 e594E-33
1.524['35
1e573E-33
16373E=05

U-tube Scenario With Withdrawal Wells for Zone .

ZONE

RISK INF
ICRPZ

Je

Je

Je

Je

Je

ve

e

Je

Je

1:2235=19
7.323%3c-13
13072~-19
2ebnli=18
3¢3332~18
1,370E=18
4.725=-18
S¢141£-13
Se4T7T1E~-18
CeT7255-18
Se286E~-13
6¢330Z=10
€e304E~-18
Te538E-18
oes354E~18
1¢011E-17
1015?&'17
1.443c~-17
1.830t-17
20583 -17
Jes275=17
6.291c- 17
1e¢823E-16
20335i'16
Je231Z=16
Se¢000E~-16
667555 =16
0e912E=16E
161452-13
1.847E~-13
1¢735c~-1°%
2¢1892-15
2453JE-15
3.110E-1S5
3¢6332-15
4¢155E=15
4,770E=-1€
Se37TE~1S
6e¢00LE=1S
6e5334L-15
T¢270E=15
B.625c~14
s 7022=13
3¢6375-13
9,0152=13
Se 020Z~-13

56

2 PAGE 1

RISK INH
ICRP3J

Ce

Ce

Ve

Coe

De

Je

Je

Ve

Je

3¢510E~19
1.343E-13
§.(51E~-18
6e¢ (IE~-15
Te557E-18
8e877E~-18
9¢562E~-13
1e067E-17
16114E-17
1¢139€E~17
1e165E=17
lelS3E=17
1.24CE-17
1e376E=-17
leS81E=17
1e723E~17
1e941E-17
24206E-17
24€02E-17
361E0E=-17
4,164E-17
S5e¢390E=-17
14159€~16
13230E~16
2e042E~15
SQESQE'IG
4.567E~106
6el63E~-16
3.120E~-16
1.C20E-15
1e260E=15
le530E-15
1.233E~-15
2e¢163E~-15
2522€-15
2¢302E=15
3+304E-15
3.720E-15
4414%5E~-15
4 ,584E-15
Se020E-15
3.127E-13
2203E~-1¢
3«382E-12
3.508E~-12
36505£~12

- S G DORSS RPN S Sw - W -

TIT RISK
ICRP2

Oe

Ve

Us

Oe

Ce

Oe

Q.

Ge

Ce

3¢397E~13
8.015E~-13
1¢265t=12
1e747E-12
4,042E-12
€e153E~-12
Beddbe=12
l1e030E~-11
1.133E-11
le264E-11
1¢330E-11
le514c~-11
1.625t-11
1e747E-11
leonlE~-11
2.042E-11
2e224E-11
2.811c-11
2+611E-11
24828c-11
JeuU40ct-11
3.299E~-11
Je550£~11
Jenlét=-11
4,435c-11
4.351E-11
§4,533c~-11
Sedi2z-11
Se 385E~11
S5¢680E-11
6.023L-11
6s303E-11
6.156E'11
Te145E-=11
I.SGZE'xl
7:999E=11
Be823E-11
Be352t=11
S«302E~11
S«.757E-11
1022E-10
14757~10
64d62E=10
B.781E~-10
Se134E-10
S«197E-10

T0T RISK
ICRP30D

Oe

Oe

De

Oe

Oe

Je

Oe

Oe

Oe

1e212E-12
J.(BSE~12
50115£-12
Tel7&E~-12
1.401E-11
2.126E-11
2e836E-11
Je4lcE=-1l
J.6°0E~-11
3e963E~11
44,237E~-11
Re470E~11
4470 3E-11
S5e225E=11
Sela7E~-11
6388E-11
Tel50E~11
Te727E-11
Bed06E~-11
Q.03 6E-11
Jelboi~-1ll
1035E-10
1097E~10
1150€E-10
1e204E-10
1¢25%9E-10
1.3C8E-10
1e356E-10
1.404E-10
1.423E-10
1831E-10
le8434L-10
1.437E-1C
1e841E-10
1s8447E-10
led52E-10
1e459E-10
1«468E-10
1e48CE~-10
145 2E~-10
1¢506E-10
1¢524E-03
Je956E~-05
1524E-08
1¢575E-08
1e575E=08



SC 10 UTUBE/WELLS

TIMECYRS)

S«600E~03
Se70GE~D3
S¢800E~03
Se¢500E+03
0e000E~03
6¢100E*03
6200E+03
64300E+03
544C0E*03
664500E+0C3
66 00E-03
6e700E+03
oeb Q0E*03
be 700E*03
7e000E*03
7T«100E+03
7.200E+03
7«300E+03
7400E+03
TeSCOE*03
Teo00E~03
7T.7T0CE~03
7300E+03
T¢700E+03
3.J00E*D3
8¢10CC+03
8¢200E+03
B8e¢300CE*JS
3,400E-03
845C50E*03
S5¢600E-03
8.700E+03
Be500£+03
B9 00E+03
3,000E+03
9.100E<03
9¢20CE+03
v¢300E~-03
3.40CE+03
9¢500E+03
Se600E+03
JeT700E*03
9.3 00E-03
5 0CE-03
1.000E+0%
1.100E+04
1.200E+04
1.300E«04
1¢400E~04
1.500E+04
l1e600E+04
1. 7CJE+04
1¢300E+04
1.900E+04
2.000E+04

RISK ING
ICRP2

3e307E-10
B.968E~10
BeB12E~10
BeS23E~10
be582E-10
S4447E-19
Be291E~-10
5¢ 3S1E-10
¥e133E~-10
oe (58E~-10
8615%€E-10
TeB886E=-10
TeSATE=-10
TeSTSE=10
T¢745E-10
Te931E=-10
Te«756E~-10
Te6T2E-10
T« 754E=10
TeE64E-10
TeoldE=10
7.707E-10
TeS542-10
7.€19E-10
Teon2E~10
Te$42E-10
Te613E~-10
Teb63E~-1.
T.562E-10
Te&73E-10
Te£T4E~-10
T«652E~-10
T«756E-120
7700E-10
T« 773E~-10
Te86%E=10
Te«318E-10
1¢252E=-10
8.C7CE~-10
843535E-10
Se206E-10
9«777E-10
1« CJ1E=-C3
1¢120E-03
1¢314E-09
2.239€E-09
2¢C20E-C3
1.8395€=09
1.818E=09
1.739€E=-09
1.809€E-09
le85sE=U3
le¢346E-09
20 0S2E-09
20 1842€-03

Table 4.4 (continued)
2 PAGE 2

RISK ING
ICRP30

1e431E-03
1.490E=28
1e8467E=-043
le327E-0U4
1e¢355E=do
163553E-08
1¢308E~-038
1¢3035E=us
12058E-03
le225E=05
1¢221E-(38
1151€£-08
lel47E~-Cb
1.137E-038
1+C73E=-08
1e074E£=23
1e¢C20E=u3
1.003E-08
1.037E~-L8
T707E-03
2e¢450E-03
3 .4430E-09
8972c=029
BenTRE=JT
8et53E~-0)
8¢332E=07
8331C~-03
de203E=u3
7.825E~-07
Te822E=39
7T e020c€=C3
Te354E=(3
T ¢« 340E-05
le041lc=C
6927E-09
€e¢923E=07
6e3605-C3
6e240E~23
6e623E=33
7Te300E=03
te432E-035
Ye315E=03
1022E=08
1177E-08
1¢543C=05
3.,182E-08
2¢511E-08
1¢931c=08
1e¢372E=0>
1.250€E-08
1.002E£-08
8e055E=09%
6¢590E-093
Sed414E£-09
4,533E-093

ZONE

RISK INFK
ICRP2

e 323E-13
B8e 323E-13
3¢ 338L-13
8eJ04E=-12
1¢937E~12
Te 7T62E-13
7503c-13
7.49582-13
Tel1735-13
Teu852-13
TeJd3JE=13
6¢530£=13
6ec03E~13
605.;:'13
6e 1952-13
6e137€=13
6e ubd~-13
Se324£~-13
506175‘13
SeoldE~13
S5¢8522-13
Se845%E~-12
Sel193E~-13
S5¢140E£E-13
$:1292+13
4,3332-13
4.335£~-13
~o766i'1:
‘05505'13
§¢5512=13
Qo‘ZlE‘lj
4¢4231E~-123
~0279£°13
4¢1072-13
‘.0.‘5-13
44 044F -13
Jo530E-12
3ec21Z-13
3.375£~-13
4¢297E-13
4312E-13
Se4545-13
€e931E~-13
6e5222-13
3¢3122=13
1.823E-12
1le4483%E-12
leldsz=12
9¢092E-=13
Te 264E=13
€eB342E-13
4,7232-13
3373E~-13
L1912-12
2¢659E-13

57

RISK INH
ICRP30

Je307E~-12
Je306E~-12
3e252E~12
Je(50E~12
3.(91E~-12
2e¢9%6E~12
24895E~12
2e803E-12
2.760E~-12
2«7G7E-12
2¢760E~12
2¢542E~12
20532E'12
24508E-12
2e363E~12
2¢367E-12
2¢312E-12
2.217E-12
2e¢213E~12
2¢131E-12
e CT4E-12
2e¢ (€5E-12
le363c~12
le341E-12
1.935£’12
1e817E-12
leslbtE~12
lelolE=-12
1.701E-12
1e655E~12
1e543E~12
1e552€E=12
1e585E-12
1¢320E-12
1.493E-12
1.452€E~12
1e403E-12
1+405€E~12
14822E-12
le565E~12
1.824E-12
2C35E~12
24222E-12
2¢570E-12
3e385E-12
TeC43E~-12
S5e529E=12
84 ,354E~-12
Je408E~-12
2.673E=12
24104E~-12
1.653E~-12
1.311E~12
1¢(3ISE~-12
8e216E-13

TOT RISK
ICRP2

bea3l5E~-10
84376E-10
84322e-10
b«e537E-10
8.536E~-10
Be45S4E-10
84298c~10
Be3585=10
6.1465'10
50105E£-10
B8el60E~-10
Te333t=10
T7.554E£-10
70961E-10
T«755E=10
T¢337€-10
T+002E-10
T«673E-10
Tel60E-10
Teb663c=10
Teol9E~10
T«713E~-10
T553E-10
Te624E-10
Te6812-10
Te547c-10
Te6523-10
Teb73E-10
7.565E~-10
Teos4c~10
Teo73E=10
7.657c-10
Te760c-10
Te704E~10
T«777E~-10
T«873E~-10
Tev22E~-10
TeoSot=10
8.0755'10
8¢533c£-10
9¢211E-10
9,7833E~-10
1¢032E-C3
1.121t-03
1¢315E-03
2¢241E-09
2.031E-09
le536E-05
le819%E~09
1« 789E-093
1.810E-09
1e853E-09
1.946E-09
2.053E-09
24142E-09

- PP R BEmS BB e @ .- -

TOT RISK
ICFP30

1e451E-03
1.491E-08
1e46T7E~-08
1e3957E-08
1.395E-08
1.353E-08
1.308&£-08
1e305E-08
1.248E-08
1225€-03
1¢222E-08
1151&-08
leléoE~0t
1137E~08
1.075E-C8
1.075€-08
1e0506E-05
1.008E=-08
1.007E-08
S5e709E=-03
7e453E-03
94442E-09
Be9T74E-C3
8«80 0E-03
8.855E-03
Be334E~-03
8 333E-C9
Be205E-0%
T «827E-03
TeB824E~09
Teb602E=-03
T «356E-03
Te345E-09
Te(83E-03
6929E-09
6e924£~-09
6e561E-03
654 7E-03
6¢625E-09
Te361E-09
B e434E-05
9 ¢377E-03
1C22E-08
1.177E~08
le543E-08
3,183E-08
2¢512E-08
1552E-08
1¢572E-03
1.251E-08
1.002E-08
8e(STE~D3
6¢591€-073
Se415E-0%
4.534E-03



SC 10 LTUBE/WELLS

TIMECYRS)

2¢100E+00
«20J0E~00
2.300E+04
" 244C0E=-D4
2¢500E+04
2.6 00E+04
2700E+09
24300E+04
2:900E~04%
3J,0C0E~04
Je1C0E~04
1.,200E~0s
3.30CE*0%
2,400E+09
3.50CE~-0%
1.600c+04
3.70GE~D%
3J.80CC*us
1,500E+04
4«0CO0E~04
4,100E+04
4,200€E~0%
4¢300E+04
4.400E+04
4.500E+04
4¢600C*0%
4.7 30E<04
4.300E+04
4.300E+04
5¢000E~04
Sel100E+04
5+200E+04
5300E«Qa
Se400E+04
S5¢500E+04
Se600E+04
Se700E+04
Ses00c+04
S5«90CE+04
6¢00JE+04
6e¢100E+04
6200E+04
oe 300E-0%
6.40CE~04
6300E+04
e 6J0E*04
6« TO0E*OA
6+300E*CH
69 00E+04
7T«000E~04
7.1C0E«04
7.200E+04
Te300E+04
T«400E*Q4
T«500E+06

RISK ING
ICRP2

2296E-99
24 355€-09
20 452€E-09
2¢561E=03
2¢ST77E-03
2.703€-09
208455'09
20 3643E-03
3.00%E-0>
3,073E=-09
301:05'03
3.26CE-03
3. 35CE=29
3.373E-09
3.401E-03
3¢425E-09
3.455E-09
30431E=d3
3o 438E-DS
J«533E=C2
Se S65E-29
Je533E-07
3¢615E=39
3.657E-03
Je€s3E~-D9
2« 717E~-09
3.862E=09
3e318E-23
3.966E‘J§
4.C16c=09
4.036E-07
§44C.93c-0>
e 120E-C9
44 176E=073
Q.ZISE-OS
’0275:'0;
9. 301E=-03
4.361L-33
4,4511€E-03
4.455£-923
4,495E-03
4,560E=09
4.0l 7E-09
44693E~-09
47236E-09
44821E=-09
4.365E-09
4.533E=-09
S« C0TE=03
Se077E=0>
Se 159C =09
5¢243E-03
S¢325E-02
S+418E-29
S« 473E-09

Table 4.4

RIZK ING
ICRP30

34875E=09
3o 340E-03
2+952E-09
2.€31E-2%
2¢336E-=0Y
24223E-07
2¢116E=33
2032E=903
lesnlE=0Q2
1917E=09
leb:3E=09
1852€E=J9
14347E-09
l1e8loC=(7
10753£‘°°
1¢763E=03
1le743E=03
Le754E=07
1+72%E=39
l1e711E-03
le7J1E=L9
10702£’J7
107JSE‘Q3
1¢712E=03
l1e713E=J3
1¢735E-03
107765'99
1¢509E-09
1e841E-07
168732=03
1e85IE=uY
le713E=-09
16935E=07
1¢534E-07
1eS7SE=J3
2,002€E-02
2,C17E-23
2¢0420E=09
2e004E=03
2.CT1E-09
2¢082E=03
24032€E=d7
26090E=2)
2.109E=29
24106E-03
2¢115E=J73
2.114E-03
2¢125€E=03
24123E-03
2131£-0)
2.123E-073
2¢133€E-03
2¢133E=09
2¢175E=02
2¢158E~-09

ZONE

RISK INH
ICRP2

2237E-13
109035‘13
le 5642=13
1..535'13
le327E-13
1.21922-13
1.120E-13
1 052E=13
9., 76 TE~- 14
J¢308E~-14
d¢753E-14
Be 333E~14
3,023E~=14
1727 =14
F.QQBE-IQ
1e22%E=14
Ge394C~14
6e T73E~ 14
6e ST2E~- 14
e JOBZ=14
S¢1712~14%
6eJ12E-1%
S¢ 33)E~14%
SeT704E~=14
2. 532==1%
5¢ 330E-14
5¢26TE~-14
Se117E-1%
SeU13E~=14
4,994 =14
q.731E-14
4. 636E-18
3+ ST3E~- 14
4.475c~14
Qo“ji'l‘
.o}‘?E'IQ
~¢260£'1Q
4.183E~-14
Qe 1TE=14
3.103E~-14
440452 -14
4.,002E~-14
4,060E~1%
4, 072E~-14
4,083-14
4.,103Z-14
4,22567~ 14
4,336 ~-148
4,442E~ 14
§.5402~ 14
4.643E~14
4.,765E-14
4. 73535E- 14
4enT4Z-14
4,52%c =14

S8

(continued)

2 PAGE 3

RISK INH
ICRP3O

6e5435E-13
Se223E~-13
§4225E-13
50‘315‘13
2+806E-13
2¢323E-13
1¢937E~13
1e647E~-13
1410E-13
1e212E-13
leiS5E~-13
F ¢ 254E=) 08
3 ¢350t~

73851€C=10
6.899E-1~
6¢388E=14
S5¢530E~14
S¢563E~-1%
Se240E~-14
§ 4355c~14
4.705E=14
44500E~14
4+301E~-19
4415414
Se7b7E~14
Je.3S1E~108
JeT734E-14
Je606E~14
Je4T74E~14
Je367E~-14
J.cB8E-14
3e215E-14
3413E-14
JoC60E~-14
3. C30E~-18
2.9615‘1‘
2+896E-14
2¢344E~-14
2e4326E-14
2¢183E-14
24740E~-14
2+7STE~14
2¢353E-14
3.143E~-14
3e336E~14
3e535E-14
3.935E~14%
4 ,037E~14
4 ,9335E~-14
Se822E-14
5.885E~-14
6e122E~-14
6¢351E-14
6e5T73E~-14
GeTA2E~14

TOT RISK
ICRP2

2236E-03
24356E-09
24452E-09
2.561E-09
2¢577E-07
2.703E-09
2+346E-09
2.064E-09
3.003E-07
1, 070E=-09
3.,170E-03
3.261E-09
3.350c=-09
3.373E-09
3.401E-09
3.425E-09
3.453E-09
3.481E-09
3.493E-09
3¢533E-09
Je565E-09
30563E’09
3.619c-09
34657c=09
5e683c-09
3.717E-09
Je862E-09
3.918£-073
3e365E-09
4¢3loc =03
4¢030c~-09
4.093E-09
4.130E-09
4,176c-09
4,215E-079
~0276E'09
4.301E-09
4,361c-03
4.411E-03
4.455E-09
0.496&*09
4,560c-03
4.617e-03
4,693c-09
4,735c~-09
4.321E-09
4.,363E-09
4.,953E~-09
S¢008£=03
Sed77E=09
Se159E-09
5¢243E-09
Se325E~109
5.~1~E'09
Se478E-093

T I R N L I WCI ps

TOT RISK
ICRP30

Jeb76E~-03
3e341E-03
2¢952E-09
2¢631E-095
24398E-03
20228[’09
2116E-09
2032E-09
1e96TE~C3
1.917E-09
1.689E-03
1.852E-0C3
1.8348E-09
100165'39
1.788E-05
1e768E~03
1eT748E~-0C5
le734E-09
1«720E-09
le711E-03
1e701E-0>
1.702E-03
1le706E=-03
1«712E-09
le 7L 5E-03
1.735€E-03
1e¢777E-C9
1e805E-07
lebd1E~-03
1873E-03
1.850E-09
1914E-09%
1.935€=-09
1¢954E-03
1e973E-09
2.0C2E-09
24017E-09
2.040E-03
2¢064E-03
2407T1E-09
2+ 082E-09
2e082E-03
2.096E-09
24109E-09
2.106E~-03
2¢116E=-03
2.114E-09
2.125E-05
2¢123E-09
24131E-073
24129E=-09
2¢1395E=05
2e135E-03
2¢176E-03
2e188BE=-03

.- - —— . - -
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TIME(YRS)

Te600E+04
T« 700E+04
Te602E*04%
Te30CE+04
E+000E*0S
Bel0CE<*J4
Je200E~D0
Be300E+04
B4400E+04
8e¢50CE~04
B.600E+049
8.700E+04
843 00E+00
Be30UE*04
S¢000E+04
3¢100E~CH4
9.200E+0a
9¢300E+C4
Fe400E+04
J+200E+0¢
3.600E+04
Se7CJE+04
J.800E~04
3900E+0%
1.00CE*Q5

UTUBE/WELLS

RISK ING
ICRP2

2¢600E-09
Se6T3E=-09
Se755E=07
Se«853E~09
5¢916E-09
be C52E=02
oe 132E-03
6 225E-09
be J344E-09
6e415E-07
6¢53JE~-CI
bet40E~-CT
6e T23E-03
be 761E=0%
be H5B8E=-03
be937E=-03
T« CO4E-03
Te153€=09
7207E-09
T¢312E-07
Te 4258E-03
Te441i-03
TeS53E=072
Tec31E=09
1«59%E=07

Table 4.4 (continued)
2 PAGE &

RISK IvG
ICRP3U

2¢198E=07
2¢194£-09
241%0E=0>
2¢133E-03
2¢136£-09
24206E=07
2¢205E=03
2¢223E=37
2¢223E-09
20232E=403

«243E-09
24257E=-09
2276E-09
2¢2T7T7E=07
2¢291E=03
20292E-09
2.300E-03
2¢31%9€=09
24331E-09
2¢350E=0>
2817E-29
20422E-09
2¢433E=J3
2¢450E=23
2¢435E-0)

ZONE

RISK INH
ICRP2

4e 353E~ 14
4, 782E~14
§¢372492-14
4,301E~-14
4.B873E~14
4.5823E~14
4,812z~ 14
4,733E~-14
40633--14
4.553E~-14
4.533E~-14%
4, 569E~-194
4,531E-14
4.274%E-14
4. 550C~ 14
4.5362~14
4.,503E~-14
49555E-14
4,623E~14
4enb37 =14
4, 713E~-14
4, 745E~-14
4. T66E~-14
4, 8450~ 14
Qe tHIE-14

un
W0

RISK INH
ICRP30Q

GeB64E~-10
6eT143E~14
6e546E~-14
5e369E~14
6¢183E~-14
Se9b3E~14
SeTSAE~14
Se482E~-14
S5e233E~-14
44793E-1%
4 ,754E~14
4 ,568E~14
4§ .414E-14%
4.240E-14
4,(60E~-14
JeS21E~14
3.797E~-14
3e752E~14
Jeb678E-14
Jenl3E~148
JeST6E~-14
Je3ATE~14
J.S03E~-14
3e302E~14
Se467L~-14

TOT RISK
ICRP2

Se604E~-03
Se673E~-09
Se757E£=09
5¢853E~09
S5¢916E~-09
64 052E~-09
60 132E~-09
64225E=-09
6e344E-09
6e415E-09
63532E~09
6e641c-09
672409
6e761E-09
6e533c-09
6¢357E-09
T7.004c-09
Te153E=09
T.207E-03
T.312E=03
T4428E-09
Ted441c=-03
7.555E£=03
TenslE=09
Ten33E~-09

TOT RISK
ICRP30D

2¢1%8E-09%
2¢194E-03
2¢190E-03
2¢199E-09
2¢196E-09
2¢206E~-09
24208E~03
20223E-09
2228E-09
2¢232E- 05
2¢2459E-09
2¢257E=03
2¢276E-03
242T1E~-03
2¢291E-09
2e276E~03
2+300E-03
2¢319%E-03
2¢331E~0G3
2e¢376E-03
2«41 7E=09
2e822E-03
2435E-09
2¢4356E-09
24458E-03
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Similar results and trends are noted in the results from

Zone 2 of the U-tube scerario with well withdrawal.
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Summary

In summary, there are differences in the assumptions,
modeling techniques and input data between the ICRP2 and
the 1CRP30 internal dosimetry models. The advanced lung
model, modified bLone dose caiculations and new gut uptakes
(e.g., neptunium) and revised retention times used in the
ICRP30 dosimetry model have a significant impact on the
dose conversion factors calculated with this model. The
results from the scenario analyses performed for this
comparison study indicate that the risk results vary by
factors of approximately 2 to 20. It is very important
to note that these results are dependent upon the radio-
nuclides and their discharge rates considered in the
analysis. If individual organ doses for the two models
are compared, the diff.rences are much greater (e.g., bone
dose) due to changes in the modeling approaches between
ICRP2 and ICRP30. However, when the calculations are
carried to estimates of risk, these differences are somewhat

decreased.
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H3

TOTAL BCOY
BONE

R MAKROW
LUNGS
THYRO1D
LIVCR
KlGN:Y%
6I LLI
ULl
SI+CON

S WALL
PANCREAS
BREAST
SPLetEN
THYMUS
ADRINALS
SKIN

BLAD WALL
UTERUS
OVARIES

TESTES

- -

TASLE A.1

DCSE CONVERSION FACTOARS

(REP/CURIE)

INGESSTION
ICRP2 ICRF2C
1.055¢02 .
Coe c«80%+01
LR a.QOE'Cl

1.0%ce02
1.GECe02
1.0%E+0¢

1.0

n
(ad]
-
o
LY}

1.0

m
™
-
o
ny

6402 ¢C1
540201
5407 4C1
3«8024(1
5.84054(1
6e8JE (]
6405 +(1
54825301
6e80c+C1
6+8%E¢C1
5e80E4C1
5e40Z¢C1
640E+C1
be4J0E (1
Ce80€ 401
6.40Z4C1
6.80Z 401

6«40F (1

es = NOT CEFINED BY MODEL

66

INHALATION
ICRP2 ICR’RP30
1.05£+02 ..
Oe G+40E+01
e 6+40E+01
1.05C+02 6+40E+01
1.0%E+02 6.40E+01
1.055«02 580E+01
105532 5.40E+01
1.05c+02 6+.40E+01
. 5402401
s 5.40E+01
.. S.80E+01
. 64405401
.. 5480801
e 6+80E+01
. 54405401
e 6.40E+01
e 6.40E+01
' 6£.4NE+01
e 6.40E+01
. 6.40E+01
.o 6440E+01



Cls

TCTAL BQDY

BONE

R MARROW
LUNGS
THYROI1D
LIVER
KIDNEYS
GI LLI
ULI
SI+CCN

S WALL
PANCREAS
BREASTY
SPLEEN
THYMUS
ACRENALS

SKIN

BLAC wALL

UTERUS
OVARIES

TESTES

S —— -

TEBLE A.1 (CONTINUED)

DOSE CONVIRSION FACTORS

(RZM/CURIE)

INGESTION

ICRP2
Se68L+02

284c+03

e
Se6B8Z002
Ce6B8Z¢02
S«68Z¢02
Se68Z402
TebBZe02

e

.o

ICRP 30

e
2.072+03
2.07E+03
207€+23
24072403
2.07Z+03
2072403
2407223
2.07Z+03

2.072+33

Ce0T7EZ+03
2.37Z+33
2.07+03
2072+03
24075203
2.07E+03
2.072+03
2.07E+03

)

2.072+03

#* = NOT SEFINED BY MCDEL

- —-—— - -

INHALATICN
ICRP2 ICRP3O
4.260+02 L
242T75+03 2372+ 01
e 2.375+01
4.26E+02 2.375+C1
4.,265+02 2.37E+C1
8.26E+02 2.372+01
4.26E+02 2.37E+C1
4.265+02 2.37E+01
. 2.37E+01
e 237C+01
. 2.37E+01
T 24375+ 01
. 237501
. 2.372+C1
e 2.37E+C1
. 2.37E+C1
s 2.37E+01
e 2.37E+01
. 2.37E+01
.. 2437E+01
L 2.37E+C1

o7



NA22

TOTAL BOOY

BONE

R MARROW
LUNGS
THYROID
LIVER
KIDKEYS
¢l LLI
ul
SI+CON

S WALL
PANCREAS
BREAST
SPLELN
THYMUS
ADRINALS

SKIN

BLAD WALL

UTERUS
OVARIES

TESTES

TABLE

A.1 (CONTINUED)

COSE CONVERSION FACTYORS

(RZP/CURIE)

INGEZSTION

ICRP2 ICRF20

1a74c+04 .
17424304 2.05£404
LR 16532404
1.74E+04 J.29E402
1742459 JecSECS
1782404 F«33E 403
1.74E+04 1.C52 400
14740404 1.14E5 400
e 14055 400
. 1.10Et «Co
. 1.08C «04
e 1.05E <09
. FeSSE G
. 1.012404
e F+32E L3
e led35cC +0CH
.o Te0754G3
. 1052 +0¢
e 1.06E+CH
‘e le0%E 404
.e P95E 403

*+ = NOT CEFINED BY M(CDEL

68

INHALATION
ICRP2 ICRPYD
1.30E+04 LE
l«302+Co 1.30E+04
e 1.01E+0%
1.30%+Co F.14E+03
1.205+00 5.92E+03
1.30£+04 6.48E+03
1.205+08 5T0E~03
120508 T«18E+03
e 5466E+03
e 6.7EE+D3
e 6422E+03
e 666E+03
. 6e11C+03
L 6.48E+03
e 6+18E+03
e 9.55E+03
. A.51E+03
L 6.59C+03
e 6«70E+03
' 655E+03
. 6.29E+03



NAZSY

TOTAL BOOY

sONz

R MARROW
LUNGS
THYROID
LIVER
KIDNEYS
GI LLI
ULl
SI+CON

S wWALL
PANCREAS
BREAST
SPLtEN
THYMUS
BDRENALS

SKIN

BLAD wALL

UTERUS
OVARIES

YESTCS

TABLE A.]1 (CONTINUED)

DOSE CCNVEFSIION FACTORS

(RZM/CURIE)

INGESTION
ICRP2 ICRF20
1.702+03 .
1.702+03 1732403
.e 1.28Z4(3
1470002 J€224C2
1702403  39,62E402
1.7CE+03 1.08¢403
1e702923 1el13E 403
1702403 14256401
e 1e15Z 403
.. 1.195403
.e V176402
. 1620403
.o 1.006C403
. lel€E D2
.e 1,12 403
. 128 +C3
e T«A1E4C2
. 1e115 403
e 1.21E 403
L 1e272 402
N 1.082403

*e = NOT CEFINED 8Y MODEL

INHALATION
ICRP2 ICRP3D
1.28E+03 e
1.28E+03 J«55E+02
. T<88E+02
1.28E+03 A.63E+03
1.2BE+0% Se66E+02
1.28E£+03 6+39E+02
128£+03 6«11E+02
1.285+03 6e840E+02
e Se99E+02
. 6«18€+02
T le145+03
e B.55£+02
e 3.96E+02
.a 6«66E+02
e Be475402
i 8.03E+02
e 4.848E4+02
an SeTTE+02
e 6e29E 02
e 699E+02
e S«40E+D02



P32

TOTAL B2OY

BONE

R MARROW
LUNGS
THYROID
LIVER
KIDNEYS
GI LLI
ULl
SI+CON

S WALL
PANCREAS
BREAST
SPLZLN
THYMUS
ADR=NALS

SKIN

BLAD wWALL

UTERUS
OVARIES

TEST.S

TABLE

A«l C(CONTINUED)

CISE CCNVEFRSION FACTORS

(REM/CURIE)

INGESTION
ICRP2 ICRF 20
TedEZe02 s
193005 245124098
e 2.99E 404
Oe 2482543
D 24825403
1.2C=+C% 2482E (3
Oe 2402E 403
2e17-+04 2.58E404
e 1.09€ 404
e 54835403
e Je3TE +C3
.o 2822403
.o 24492E (3
L 24825 4C3
. 2e42E4C3
LR 2425 4C3
. 24825403
.. 24822 4(3
' 26822 ¢(C3
s 2822403
e 2e92E 403

*+ = NOT CEFINED EY MCDEL

S b gk Bl dia . i

INHALATION
ICRP2 ICRP3O
6426E403 e
1.65£+05 2.15E+04
.. 2421E+04
Oe 9.25E+03
Ce L.79E+03
Fe64E03 179E+C3
Oe 1.73€+03
1.08Z+04 5.55E+03
.. J«10E+03
e 2.02E 403
‘e 2.28E4+03
‘e 1.79€+03
.o 1.73E+03
. 1.73€E+03
. 1.73€+03
e 1.79€E+03
e 1.79E+03
e 1.73€+03
.. 1.73E+03
.. 1.79€+03
. 1.795€+03



CRS1

TOTAL BCOY

BONE

R MARROW
LUNGS
THYROID
LIVER
KIDKEYS
Gl LLI
ULl
SI+CON

S WALL
PANCREAS
BREAST
SPLEEN
THYMUS
ADRENALS
SKIN
BLAD wALL
UTERUS
OVARIES

TESTES

TABLE A.1 (CONTINUED)

COSE CONVERSION FACTORS

(REP/CURIE)

INGESTION

ICRP2
2.662+00

Oe

.
Je52Ee0C
1.5%c+00
O«
SeBEZ-01

€«69:.9¢C2

ICRF20

lelBE Q]
3156401
3.50E+00
1.S8E4+00
1.20€E4C1
1.B454C1
JedSTeC2
4.14£402
1735402
Se88E (1
1.82% 401
le66E 01
1.29E ¢(}
2+ELE QY
F14C 400
5022400
Se37E 4%
5483E401
1.47E402

1.2924C1

s = NOT DEFINED BY MCDEL

INHALATION

ICRP2
1.252+01

Oe

..
1.80=+03
To44£+00
Oe
2eB5Z+00
4.152+02

e
-
LA
L

ICRP30

.o
Sel4E+01
6.92E+01
1.98E«03
4.00c+01
F.51E+01
Q.T4E+01
4.37E+02
1.96E¢02
9.03E+01
F.4T7E+01
1.05:+02
54855401
8.88E+01
13902
2455E+01
2.285401
2.84E+01
Je59E+01
7-51€+01

1.31E+01



MNS 4

TABLE A1 (CONTINUED)

DOSE CCNVERSION FACTORS

(REM/CURIE)

INGESTION

ICRP2

TOTAL BODY B8.72£+02

BONE

R MARROW
LUNGS
THYROID
LIVER
KIDKEYS
GI LLI
ULl
SI+CON

S WALL
PANCREAS
BREZZT
SPLEEN
THYMUS
ADRZNALS
SKIN
BLAD WALL
UTERUS
OVARIES

TESTES

Oe
0.
4.57E+03
1e2€EEe(2

1.40Z+CHo

ICRFP2O

L]
2.11£+03
1.81€ 403
SedT7E (2
4.92E402
3707433
1.4124+03
Bel14€403
3.00€+C3
JeEQE N3
1325403
1e41c4C3

1.02E 403

«S3E 403
Se52E402
1285 4(C3
le8EEQ2
JeS1E403

Te81E4C2

s¢ = NOT CEFINED BY MCDZL

INHALATION

ICRP2
T«87E+02

Oe

e
1.752+05%
Oe
4.95£+03
123Z+03
Fe6T7Z4C3

e

.

e

e

e

.

e

.o

'

e

.

ICRP3O

e
A.63E+03
4.07Z+03
2.465+04
2.T4E+03
Fe14E+03
Je23E+03
S .BBE+03
3.96E+03
3.09E+03
$.26c+03
Se33E+C3
3.1835+03
4.37E+03
6«T73E+03
S«TAE D3
1.82€+03
1.395+03
1.82E+03
2.62E+03

1.01€+03



MNSE

TOTAL BOOY

BON:

R MARROW
LUNGS
THYRO0ID
LIVER
KIDNEYS
61 LLI
ULl
S1+CON

S WALL
PANCREAS
BREAST
SPLELN
THYVUS
ADRENALS
SKIN
BLAD WALL
UTERUS
OVARIES

TESIES

TABLE A+l (CONTINUED)

DOSE CCNVERSION FACTORS

(REF/CURIE)
INGESTION
ICRP2 ICRF20
2404C+01 s
Te Je92t 401
e 8439E 401
O JecbECL
0. B.88E+00
l.1%SE+0¢ 9732401
1.4€c+C2 1.182402
Je67c+02 2.00E+03
' 3075403
e 3832403
. 3638E4C3
"o 2.082402
. 6eS1E4¢(C1
.o lellZeC2
ae 1e65£401
.e 5eS1E40G1
T 24505401
.a EELRAES |
s 2.18E4Q2
LR JelBE Q2
e 2.R3E401

#+ = NOT CEFINEC BY MCDEL

INHALATION

ICRP2
24292-02

Qe

..
1.18E+03
Oe
1.55£~01
1.632=01
24532403

.o

e

e

.

.

e

e

ICRP3O

.
3.03E£+01
3.77€+01
1.992+03
2.279E+01
6e84E+01
2.96E+01
le60E+Q2

3.92

m

+02
3.05E+02
2.81E+02
Se22E+01
2+8BRE+01
4.33E+01
S5.70€+01
3.77E+01
179E <21
le75E+01
2.82E+01
J.50E 01

117501



TABLE A.1 (CONTINUED)

DOSE CONVERSION FACTORS

(REMJ/CURIE)
INGEZSTION INHALATION
FESS
ICRP2 ICRF2(Q ICRP2 ICRP3O

TOTAL BCOY 4.,43Z¢C2 . 4.93C+02 ..
HONCE eTSce(3 JeB3E+(C2 3.07€+03 6.48E+02
R MASRROW . 3eB83Z 402 . 651E+02
LUNGS 1.0€c+02 3775402 9.,01€+03 3.92E+03
THYROJID Ce 4,075 02 Oe 6.85E+02
LIVER 1.90E£+03 1427403 212503 2.13£+03
KIDNCYS Oe Je81Z432 (U 640E+02
GI LLI 109203 1.12E +03 T«54-+02 1.02E+03
UL I .o 626X (2 L TT3E+02
SI+CON e 4e23E¢C2 ‘e 6+466E+02
S WALL . 9.00£402 e 6.48£+02
PANCRELAS e JeBEE 02 LA 648435402
BREAST .. JeBSZ4C2 .. 6.44E+02
SPLZEN e 2+09E+03 e 3.50E+23
THYMUS e J.B1E«C2 LA 6¢36E+¢02
ADR:NALS LR Je«G2E4C2 L £+53E+02
SKIN e Je705 402 e 6.18E+02
BLAD WALL L 3«70z 902 L 6e222+02
UTERUS e J.89E 402 .. 6451E+02
OVARIES LR Je36E4C2 e 6.62E 02
TESTES LE J.89Z ¢02 e 6¢51E+02

e+ = NOT CEFINED BY MCODEL



FES9

TABLE A.1 (COATINUED)

O0SE CONVERSION FACTORS

(RZV/CURIE)

INGESTION

ICRP2

TOTAL 800Y 3.91£+03

BONZ

R MARROW
LUNGS
THYROID
LIVeR
KIONEYS
GI LLI
UL I
SI+CON

S WALL
P? REAS
BREAST
SPLIEN
THYMUS
AORENALS

SKIN

BLAD WALL

UTERUS
OVARIES

TESTES

4.740+C3

LR

2.85L+03

Oe
1.02C+048
0

2.80L+CH

ICRF?0

24452 ¢C3

Jel3E 03

v

e 25€ (3
2+23E+03
Se70£403
J.2€EZ4+03
Je122404
1.46E +C9
Te732403
3.112403
Jel4c (3
2.73E+03
6735403

«I4E 403
3775403

1.BEE+C3

m

4.002 03
9.632403
6414E 403

247EC+02

*¢ = NOT CEFINED BY MCDEL

INHALATION

ICRP2
1.32E+03

1le475+03
e
1.27€+05
Oe
Je4T7C 03
De
2.352+04
e
e

‘e
LR
LA
LR
Ll

Lh

75

ICRP SO

.
4.115+03
4.85€+03
511E+04
4.33£+03
9.32E+03
5.22E+03
1e6T7E+04
9.5SE+03
6.40E+03
6.25E+03
6+51E+03
4.66E+03
1.09¢ +04
T.70E+03
T«25E+03
3.12E903
4.44E+03
S<00E+03
Se185403

J«S0E+D3



TABLE A+l (CONTINUEDS

DOSE CONVERSION FACTORS

(REVF/CURIE)
INGESTION INHALATION
Co57
ICRP2 * ICRF20 ICRPZ ICRP3O

TOTAL BODY 2.91ce02 L 8.39E+01 ‘e
BONC Oe TeB4Z 02 Oe Te29E+02
R MARROW e 9.88F <02 L 9.40c+02
LUNGS Ue 6e03E 32 N.62C+08 1.50E+04
THYROID Oe 4.26c+02 De 4.18E+02
LIVER le.7%ZeC2 1e72E 403 RebSC 01 1.36E+03
KIONLYS Oe Te29E4C2 Ne S«3TE+D2
6I LLI §.44c+(3 4332403 3.,93C+03 2.55€+03
ULl L 2.03c+03 e 1.28E+03
SI+CON .t 1e2€6£403 se T«33E+02
S WALL . Be23E (2 s 3.33E+02
PANCREAS L B8.03c902 .o 9.88E£+02
BREAST L SeBSE ¢02 LA SeTTE 02
SPLEEN .o 666E 02 L 3.51€E+02
THYMUS e 5418E 402 e 1.32E+03
ADRENALS ¢e Tel6T0(2 LR 9.77E+02
SKIN L J.BEE 402 L 2.98E+02
BLAD WALL e 7.59£+02 e J.81E+02
UTERUS e 9.18E +02 LR 4.74E+02
OVARIES . 1.039E+03 e 6.03E+02
TESTES L SellE402 . 2438E+02

es = NOT DEFINED BY MCDEL




cose

TOTAL B00OY
BONL

R MARROW
LUNGS
THYROID
LIVER
KIONCYS
61 LLi]
ULl
SI«CON

S WALL
PANCREAS
BREAST
SPL-EN
THYMUS
ADRZN*'S
SKIN

BLAD WALL
UTERUS
OVARIES

TESTES

TABLE A1 (CONTINUED)

COSE CONVEIRSION FACTYORS

(REP/CURIE)
INGESTION

ICRP2 ICRFPID
1.675¢C2 .
Qe 1.51E+03

e 2.00E+03
Oe 153€403
0. 1le2ISE<C3
Ted452e02 Ja.T742 03
Ce 2122403
1.51L¢04 14232400

. 6488% 403

e Q.63E+03

2595403
2.09E403
1e6TE*03
1835403
1.31E +03
24152 +03
1.02:£ 403
2.07E+03
2.,90£+03
4.00E+03

1.82E4+03

s = NOT DEFINED BY MODEL

INHALATION

ICRP2
2.59E+02

O

ke
1416205
Oe
1.98Z+02
Ce
l.33E+CH

e

.

LR

.

.

e

e

LA Z

LR
LE

ICRP3D

1.77E+03
2.34E03
2+93E+04
2.08E4+03
4,25E+03
2+09E+03
TeA4TE-03
4.40E+03
2.86E+03
334E+03
J.T4E+03
2.265¢03
3«28BE+23
S.03E+03
3.65E+03
1.22E+03
1.27E+03
1.54E+03
24841E+03

8.18E+02



C060

TABLE A.1 (CONTINUED)

COSE CCNVERSION FACTORS

(REM/CURIE)

INGESTION

ICRP2

TOTAL 300Y A4.72c+03

BONCE

K MARROW
LUNGS
THYROID
LIVER
KIONEYS
GI LLI
uLl
SI+CON

S WALL
PANCREAS
BREAST
SPLECLN
THYMUS
ADR-ZNALS
SKIN
HBLAU WALL
UTERUS
OVARICLS

TESTES

Oe

Oe

Oe

2e14cC+93

Ce

4,02-+04

LR

ICRF20

.
1.T78E 404
2.03£40%
1.84¢ 404
1«73E4+04
3745 ¢CH
2.37E (00
S.00% 408
JeS4Z 404
3e032404
2el1EE <00
24315404
1.88E+04
2.06E404
1952404
J3e23E4CH
Lellc+Ch
2.8465 4048
2.604E 404
2EBC 400

2.01E+04

«¢ = NOT CEFINED BY MODEL

INHALATION

ICRP2
1.85E+03

De

e
T«46E+05
Oe
10842403
De
3eS56E«04

L
LB

LA

ICRP30

.
1.31E+04
1.57E+04
132E+05
1.38E+04
3.39C <00
1.6T7E+04
3.02E+04
2.18E+04
1.75E+04
1.99E+04%
2.21E 04
1.54E+04
1.932+04
296E+04
257E+04
FT3E+03
1.272+04
1.42E+04
1.S50E+04

9.92E+03



IN6ES

TASLE As1 (CONTINUED)

COSE CCNVEFSION FACTORS

TOTAL BODY 6.9€c+02

BONE

R MARROW
LUNGS
THYROID
LIVER
KIONZYS
53 L1
ULl
SI+CON

S WaLlL
PANCRLAS
HREAST
SPLZEN
THYMUS
ADRINALS
SKIN
BLAD WwALL
UTERUS
CVARI:S

TESIES

(T PF/CURIE)

INGESTION
ICRP2 ICRF20
L
4 842203 1l.€T75404
e 1.67€404
O 1el4Z4Co
Ce 113E +04
1.54Z+09 le26E4CH
1.02-+Co 1.43Z4C%
9702003 1.04%404
e 1leS72+04
e 1.585409
e 1e23E 408
*e 1328 o(8
.. 1.21E+CH
“e lel8ce(s
. 1.12c 404
e 1le76cC+0%
s Be3ATZ (3
. 1.515404
. 1.73€404
e l1e20E4CH
. 1e22C «Co

se¢ = NOT CEFINED BY MCOZL

INHALATION
ICRP2 ICRP30
Se82E¢03 L
4.05€+03 1.24C+0
e 1.34Z+04
1.08Z+08S T«TTE+04
0o 1.12€+04
129204 1.51E+04
Se62E 23 lelAE<D4
6e6RT 423 9.93£+03
e 9.84E+03
e F.58E+03
“e 1e39E+04
. 1.54E +C%
e lel4E+08
e 1.350E+008
e 2+18BE+04
.. 1.79E+04
e TelAE+03
') 8.32E+03
e F.31E+03
e T«S1E+03
. e T«10E+03



ZNGES

TOTAL BOOY

BONE

R MARROw
LUNGS
THYROID
LIVER
KIDNEYS
GI LLI
ULl
SI+CON

S WALL
PANCREAS
BREAST
SPLEEN
THYMUS
#DRINALS

SKIN

SLAC WALL

UTERUS
OVARIES

TESTS

TASBLE A«1 (CONTINUED)

COSE CONVERSION FACTORS

(REP/CURIE)

INGIZSTION
ICRP2 ICRF2
1.27z+(0 .
1.022¢C1 1692E 400

Oe

Oe

l1.975+01

1.28%+C1

2e9€Ec+(C0
.a

1.585+0)
1.58E4+00
1«34F 4090
1e54E£403
1.54£4C0
3.85E+01
2428E¢C2
4e03E 902
TeS2Z 402
154500
oS4t +00
1e34£4Q02
1.54E£40)
ieS8E (0]
1545400
1542 +C)
1.345400
1.54E 400

1.534E4C0

e+ = NOT CEFINED BY MODEL

INHALATION
ICRP?2 ICRP3D
Se65:-048 .
4.23%-03 1.27£-01
e 1.32£-01
1.152+02 24362402
O 1.02E-901
8¢18Z-03 1.02£=-01
5¢275=03 1.02€-01
Ze0&4F 00 1.59+00
"o 9.25E+00
e 1.68E+01
. 3e21Z 01
.o 1.22:-01
. 1.02E-01
e 1.325=-01
e 1.02E-01
o 1.32E-01
s 1.02E-01
e 1.62E-01
e 1.02E-01
e 1.02€-01
e 1.02€-01

80



TABLE Ael (CONTINUED)

DOSE CCNVERSION FACTORS
(RIP/CURIE)

INGESTION INHALATION
SR89
ICRP2 ICRF 20 ICRP:Z ICRP30

TOTAL BCOY B.84c+03 . 1.09Z+03 e
BONEC Jl.08ze0°¢ 1.78E 09 JeB0Z 048 S.88E+02
R MARROW e lec0c+CH e 3.96C+02
LUNGS e 8.83€4C2 1.75€ ¢3S 3.09£+05
THYROIO O 8.38¢2402 Oe 2.955+01
LIVER Je 2,887 422 Co 2.96E+01
KIDNEYS Ce 3.93E 402 Je 2.34E+01
GI LL!I 4494 +0 4 TeS56Z 004 4,37-+CA Sel14E+0%
ULl e 247024048 e 1.77E+04
SI1+CCN "o Se222 403 .. 2.98E+03
S wWALL ae Je375 L3 e 1.22E+03
FANCREAS e B.88Bc 402 LA 2+96E+01
BREAST e BeBBE eC2 . 2.95E+01
SPLEEN . 8.83E¢02 e 2.96c+01
THYMUS .o 8.93E 402 *e 2439E+01
ADRINEALS e 8.99502 LA 2.96E+01
SKIN .o 8.89¢ 402 ‘e 2.948E4+01
BLAC wALL . BeS32 402 ee 2.93£+01
UTERUS e 3.88E402 e 293501
OVARIES .o B.88E 02 . 2.94E+01
TESTES e BeBBE 402 . 2.93E+01

«e = NOT CEZFINED BY MCDEL



SR30

TABLE

4.1 (CONTINUED)

DOSE CCNVERSION FACTORS

TOTAL BODY 1.8€z+06

BONE

R MARROW
LUNGS
THYROID
LIVIR
KIONZYS
GI LLI
UL I
SI+CCN

S WALL
PANCREAS
BRCAST
SPLEZN
THYMUS
ADRENALS
SKIN
BLAC WALL
UTERUS
OVARILS

TESTES

(RZIM/CURIE)

INGESTION
ICapP2 ICRPY
.
T.SEZ+0€ 1.552Z 408
. TelET ¢0S
0. DeSIE 403
O SeS9E 03
0. 34392 463
Qe Se¢Z23C 403
€elGie3C Te235¢(CH
e 24128 40%
. Tel3E (3
*e 6443 ¢(C3
L 56392403
L Se39E ¢03
*e 5.S3E¢03
e SeS3% 03
.« 5.53% 403
.o SeS9E 03
e F4S3E4C3
e 54592403
. 5332403
e 5992 ¢03

«« = NOY CEFINED BY MCO:ZL

82

INHALATION
ICRP2 ICRP3O
T«62E+05 ..
1.24Z+07 2.62E+05
'L 1.212+05
1.20£+06 1.06E+07
Oe 9.95E¢02
Je 9.95€+02
Oe 9.95£+02
9.022+04 T«62E¢04
e 225E+04
e 4.07€+03
. 2.17E+03
e 9.95E+02
. 9.35E+32
') 795502
. 9.95€¢02
. 9,95c+02
' 9.95E+02
. 9.952+02
' 9.95€+02
e 3.95E+02
. 9.95E+02



SR91

TABLC A.1 (CONTINUED)

DOSE CONVZIRSION FACTORS

TOTAL BCDY 2429:+02

BONZ

R MARROW
LUNGS
THYROID
LIVER
KIDNcYS
GI LLI
ULl
SI+CON

S WALL
PANCREAS
BREAST
SPLEEN
THYMUS
ADREZNALS

SKIN

BLAD wALL

vrTERUS
UVARIES

TESTES

(RZIM/CURIE)

INGESTION
ICRP2 ICRF2D
.

Ce67L+02 24922402
e 4.00E402
0. lel3g 402
Oe 892 (1
0. 2.01€+02
0. 2452 (2
2.70c+04 1.44% 403
.o lo27%4Ca
e S«20E403
.o Jel7E5402
e 2075402
. 1842402
e 24187402
. J«515401
e leSSE 902
s 1le13E4¢02
e 2e83E<C2
e 4 .48 4(C2
e Tel7E4C2
.e 1.342 402

¢#¢ = NOT CEFINIC B8Y MCDZL

INHALATION
ICRP2Z ICRP30
3.13€-01 .o
T«T745+00 4.70E+01
e 8.25€+01
4.565+02 T«88E+03
O 3.57E+01
Oe 9.40£+01
Oe «29E+01
24395 +0s 4.335+03
. 4.03E+03
e 1.45€+03
.o TebGE*02
e 1.15€+02
. 6+84E+)1
e F.21E+01
. 1.045+02
e B.212+01
e 3.02E+01
e 6.03E+01
e 1.09£+02
“ e 2.09E+02
. 1.84E+01



SR92

TOTAL 800Y S,20£+(C1

BONE

R MARROS
LUNGS
THYROID
LIVZR
KIONZYS
GI LLI

ULl

o
()
<z

Sle

PANCREAS
BRZAST
SPLEZEN
THYMUS
AORINALS
SKIN

BLAD WwALL
UTZRUS
OVARIES

TESTES

TABLZ

A.1 (CONTINUEDS

COSE CCNVERSION FACTORS
(RZPJCURIE)
INGESTION
ICRP2 IC]FIC
.
2015203 7.885401
.. 1e43E9C2
0e 64992 401
O 3032401
De lel52 402
Oe 1.88cC (2
8 .2€5+04 Te922 403
.o 14122404
e §.00F +C3
.o 1e5€Z402
. 2172402
. J.9%E+01
LA 1e37£ 902
.o 56922401
e 1.38E4C2
.s §eS9E <C1
. 16325 4C2
e 2242 4(C2
.o 2e56E 402
.o 8e811 ¢C1

ee = NOT CEFINED BY MCDZIL

84

INHALATION
ICRP?2 ICRP30
J.64c-02 e
8.43=-01 1.612+01
e 2458801
2.06E+02 3483E+03
Oe 1.45€+01
Ne 3.35€+01
O« 2¢72E+01
S¢38Z¢03 1.42E+03
. 2.27E+03
L 1.04E+03
. Se85Z+02
. 5.002+01
L 2.4NE+01
. 3.74E+01
e Se48E+01
. J.34E+01
e 1.25E+01
e 135201
.. 2.32E+01
e J.TTEQL
e §.26E+00




TABLZ A.1 (CONTINUZD)

COSE CCAav:Z ON FACTORS
(RE

RSI
¥ /CURTE)D

INGESTION INHALATION

Y50

ICRF2

TOTAL 38C0Y 2.58c-31
BONEL Fe62.+00
R MAFROW

LUNGS

THYROID

BREAST
SPLLLN

THYMUS

BLAD 4ALL
UTERUS

OVARIES

NOT CEF INED

ICRF2Q

lel6C+C0

1e3TE<(D

4.66E-C2

8.66£-02

135Z ¢(C0

1e17Z¢0S

4.83¢L <09

J.44¢ +03

Je3E- 402

4.66£-02

,702-02

4.66E-02

BY MCDZL

ICRP2
TeQ12+00

2612402

ICRP3D

.
103E+03
1.03E+03
3.29E +04
3«52E+01
1.02E+03
J.52E+01
4.03E+04
le63E+04
3.29E+03
le39E+03
352E+01
3«52E+01
J.52E+01
J«52E+01
Je52E4+01
3.32E+01
J«52E 401
J«52E+01
Je52E£+01

J.52E+01




<z
e

Y31

TABLZ

A.1 (CONTINUED)

0OSE CONVEIFSION FACTOPS

(RZIF/CURIE)

INGESTION

ICRP2

TOTAL BOOY 3.77Z+C0

BONZ

R MARR(W
LUNSS
THYWID
LIVER
KIONZYS
GI LLI
uLl
SI+CON

S WALL
PANCREAS
BREAST
SPLECN
THYMUS
ADRINALS

SKIN

BLAD WwALL

UTZRUS
OVARIES

TESIES

le81c-+C2

Oe

ICRFI0

.o
2275 4C1
248482171
Te8472-C1
4¢772=131
2,282 401
242524%0
1122405
J.77:240C4
0 +40E+C3
24372402
2.032+00
2,052 409
1.88£ 400
Se732-01
1.,30€400
1072400
44352 +00
6022400
1.21€+C1

1.52E80

e« = NOT CEFINED BY MODEL

INHALATION
ICRP2 ICRP3O
1.55E+03 ..
S5.78Z+04 2.05E+04
e 2.05E+04
2.13C+05 1.94E+05
e 4,07€+02
Oe 2.03C+04
e §.112+02
4.812+04 S.18c+04
LA 1.77E£+04
e 3.35£+03
L 1.53£+03
. 4.18E+02
. 4.11E+02
e 4,.,11E+02
' 4.18E+02
e 4.18E+02
. §.,07E+02
e 4.,03E+02
' §4.0T7TE+02
e §,11E+02
. 4.,03E+02



TABL: A.1 (CONTINUED)

COSE CCNVERSION FACTORS
(RZP/CURLE)

INGESTION INHALATION
YI1M
ICRP2 ICRF20 ICRP2 ICRP3O

TOTAL ©6l0Y 3.32:-C3 .. 1,27£-03 ..
HON: 5.052-02 3.22E 400 Je26E~-02 1.43E+01
R MARROW . 8.292+00 e l.46E+01
LUNGS Oe 3.74E+C0 2.40F+02 1.55€+02
THYROID Co «23E-(L Ce 2.31E+00
LIVER Ce F«10E+C0 Oe 1.61E+01
KIDNCYS Ce 144358 +C1 Ce 2.53E+00
GI LLI 2¢67Z-01 5eB84Z 401 l.662-01 3.18E+01
ULl e leldce02 e 1.40E+01
SI+CCN e 1185402 e S«96E£+00
S WALL e 1le82E 402 e 84922+00
PANCREAS e 4.1532401 L S+55£+00
BREAST LR 6.81Z+00 . 2+.64E+00
SPLEEN . 2.26E4C1 e 4.26E+00
THYNMUS . 9.88:-01 LA S«70E+00
ADR“NALS e T«80E+00 LR 4.33E+00
SKIN .o 2.62E 400 e 1.50E+00
BLAD wWALL . 8.58E +00 L 1.05€+00
UTEKUS LR 213E 401 e 1.43E+00
OVARIES . 2.5TE+01 . 1.50E+00
JESTIcS e 1.20£4CO e T.81E-01

*s = NOT CEFINED BY MOD:ZL



ZR95

TOTAL ©620Y
SONC

R MARRO«
LUNGS
THYROIOD
LIVZK
KIDNLYS
GI LI
uLl
SI+CON

S WALL
PANCREAS
3REAST
SPLEEN
THYMUS
ADRINALS
SKIN

BLAD WALL
UTERUS
OVARIES

TESTCS

T&8LE

A.1 (CONTINUED)

COSE CONVERSION FACTORS

(RZM/CURIE)

INGEZESTION
ICRP2 ICRFI0
€ .602+00 .
2.04501 1.80E+03
. Te32E 022
Oe Be€EI +(1
Ce Je06Z 401
Ge715:¢00 24882402
1e53z¢C1 %.183%4¢32
21.05-+Ca 2837 4CH
. 1e12c¢09
e 4,14%4C3
. Fa22E 483
e 3832402
e 3.8354C2
e J.27£402
e 4.85cC+01
. 24252402
e 1.552402
T 8597402
. 1.23Z+03
T 3.025 403
e 2978402

e« = NOT CEIFINEC BY MCOEL

88

INHALATION
ICRP2 ICRP3D
2.91E+03 .
Le34Z+04 Be.03E+04
. 1.20E4+04
24212405 6.88E+04
Ce 289E+03
4.,30E+C3 4.37E+03
€eTTL 23 3,025+903
1.882+104 1.55E+04
. T.105+03
. J.64E+03
e 4.03E+03
L 4 .85£+03
. 3.452+03
L 4.29E+33
e 6.40E+03
e S5.66E£+03
L 2.15€+03
' 1.41E+03
. 1.R8E+03
e 3.11E+03
. 1.12E+03



ZR97

TOTAL BODY

BONC

R MARROW
LUNGS3
THYROID
LIVER
KIDONEYS
GI LLI
ULl
SI+CON

S wWALL
PANCREAS
BREAST
SPLIEN
THYMUS
ADRFNALS

SKIN

BLAD WALL

UTERUS
OVARIES

TESTES

TABLZ

A.l (CONTINUED)

DOSE CCNVERSION FACTORS

(REM/CURIE)
INGESTINON
ICRP2 ICRF2O
1.55E=01 .
1.6RC+C0 1.€8E£402
e 94318402
De 64515 4(1
Ce J.84£400
S¢39€=C) 235K <02
Selc="1 4.37E¢32
108509 Ee62E 404
e §.88% 08
*e 14257404
e 9,995 4(3
. 3e36E4+02
e 3400202
. 2.5T7E402
e 2479E+C1
e 1.81E 402
e 1.12E402
.o 6512402
.o 140Sc+03
. e20E€+C3
.. 1.33€4C2

*« = NOT CEFINED BY MODCL

INHALATION
ICRP2 ICRP3O
lel13E+00 .
1.21E+01 4.55E£+02
‘e Se¢23E+02
F.84c+03 led46+04
Ce 1.392+02
245E+06C 2475E+02
3e71c+00 24282402
5.547 +08% 1.58E+04
te 1l.08E+04
e 3.28E+03
.e 1.55E+03
e 3e22E+02
e 2.18E+02
e 2.69E+02
. 297E+02
. 2.50E+02
L 1.23E+02
. 2425£+02
L 3.23E+02
e 6+29E+02
L le11E+02



N39S

TABLZ

A.l (CONTINUED)

DOSE CCNVEFSION FACTORS

TOTAL EBCODY 1.8€Z+C0

BONZ

R MARROW
LUNGS
THYROTID
LIVER
KIDNZYS
GI LLI
ULl
SI+CON

S wWalLL
PANCKEAS
BREAST
SPLZILN
THYMUS
ADRINALS
SKIN
BLAD WALL
UTERUS
OVARIES

TESTES

(REF/CURIE)
INGESTION INHALATION
ICRP2 ICRF20 ICRP2 ICRP30
. Se26C¢02 ..
6e22+00 169403 1e76c+0? 8.95E+03
e Tel6E4C2 e 2443E+0)
Oe 1.012+02 Gel1E (A 2.03E+04
Oe 4.2724(1 Oe 1.16E+03
Je86c G0 J.07c4C2 F.TTE 02 1.97£+03
Jedziell 507402 FebTEC2 1.89E+03
2.10-+04 ledBE <04 1.30E+04 T.03E+03
e 6eT73E <03 .o 3.60E+03
*e 3.28F (3 ‘e 2.06E+03
*a 1.94c+03 e 1.93E+03
. 4.13E4C2 .o 2.18E+03
.o 3.96E02 e 1.336+03
e 4.142 402 . 2.53E+03
. 64115401 o 2.82E+03
L 2431€4+02 . 2.26E+03
.. 1.53£+02 .o Te92€+02
.o 8e99E€ 402 e T«55E+02
.. 1428E 403 . Je81E+02
.o 2.98E+03 e 1.79E+03
. JeSTL %2 L 9.36E+02

90




MO0 99

TOTAL BOOY

BONC

R MARROW
LUNGS
THYROID
LIVER
KIDNEYS
GI LLI
ULI
SI+CON

S WALL
PANCREAS
BREAST
SPLEEN
THYMUS
ADRENALS

SKIN

BLAD wALL

UTERUS

OVAPIES

TABLE A.1 (CONTINUED)

DGSE CCANVEFRSION FACTORS

(REM/CURIE)

IANGESTION

ICRP2
Be20E422

O

.
Qe
Ce
§.31E+C3
Tel€z*)2

9.99E+03

ICRFX0

L]
2.RSE4D]
1975 03
TelQE (2
6+07E 402
F«BRE <03
Fe215 403
le1€E 404
Je23c (3
1e71E 403
24475 4C3
8470 +C2
6s77E402
Te44E+C2
6e59€+02
B.95C 402
Se96E402
6«99E «C2
TeS1E 02
8.18£402

6e23E (2

*¢ = NOT DEFINED BY MCDEL

91

INHALATION

ICRP2
2.87E+00

Oe

L2
le14E 404
Ce
1.51€+01
Je64L+01
J.10E+04

ICRP30

e
2.00E+03
1.37E+03
4.33E+03
4.33E+02
6.92E+03
6+48BE+03
2.15E+03
1.23E+933
Le62E+02
T«88E+02
6.11E+02
4.77E+02
Se2SE+02
4.52E+02
6+48E+02
4,18E+02
4.66E+02
4.92E+02
4.88E+02

4.37E+02



€9

TABLE ALl (CONTINUED)

DOSE CCNVEFRSICN FACTORS

(REM/CURIE)

INEESTION

ICRP2

TOTAL BODY S.02E«01

BONE

R MARROW
LUNGS
THYROID
LIVER
KIDA YS
GI LLI
ULl
SI+CON

S WALL
PANCREAS
BRCAST
SPLEEN
THYMUS
ADRENALS
SKIN
BLAD wALL
UTERUS
OVARIES

TESTES

m

1.252+02
LR
1.358E+01
Ce
1.8€6c+02
20385¢(C3
6.08503

ICRP20

.
2423E+C2
2ec3E4Q2
24235 +02
Se99E +C3
J3e.0SE-“.2
2+23E9¢C2
4.,07£+03
1.SN0E+03
4.40E4C2
1.25Z 404
2423E 402
2423E4C2
2023E402
2023E 402
2023E 402
2.23E402
2235 4C2
2e23F 402
2423 ¢C2

2423E40C2

es = NOT DEFINED BY MCDEL

92

INHALATION

ICRP2
1.25E+01

3.13E+01
LR
1.01E+05
Ce
4.64E+01
5.85£+02
T«54E+03

LA
LR

LA
LA
*e
LR

LR
LA

ICRP3O

LR
1.48E+02
1.48E+02
6.18E+04
3.96E+03
2.01E+02
1.4BE+02
2.11E+03
T.99€+92
2.58E+02
B421E+03
1.48E+02
1«48E+02
1.48E+02
1.48E+02
1.48E+02
1.48€+02
1.48E+02
1.48E+02
1.48E+02

1.48E+C2



TABLZ A4l (CONTINUED)

COSE CONVERSION FACTORS
(REM/CURIE)

b ——— .y

INGESTION INHALATION
TC99M
ICRP2 ICRF2Q ICRP2 ICRP30

TOTAL BODY 8.89c+00 .. $.63C~-03 e
HONE 2.87¢-01 1.50£+01 1429C-04 6+53E+00
R MARROW . 223€401 e B.B4E-0D0
LUNGS J.42:-~-C1 1.16E£401 F.55c+01 1e185+02
THYROID Oe Je13E2402 Oe T«T73E+01
LIVER €.98E=-01 1.7SE+01 J.64E-04 9.18E+00
KIDNEYS 1.06F+01 1322401 S5¢52E-03 SeT0E+00
GI LLI 4.132+02 F.40E4(C1 520c£¢02 1.42E+01
ULl .. LelT7E4C2 e 2.06E+01
SI+CON L 3.21c 401 e 1.30E+01
S WALL *e 2e6SE (2 . Se62E+01
PANCREAS .a JeS6E 401 e 1.23€+01
BREAST . sa2E4£1 e Se62E+00
SPLIEN s 2+.60E <01 e 1.02E+01
THYMUS e leldc 01l e 1.25€+01
ADRENALS . 1.602401 e F.44E+00
SKIN ‘e T.07E400C e 2.77E+00
BLAD wALL e 1.68E+C1 e 3.42E4+00
UTERUS L 2.65t4C1 . S«C7E+00
OVARIES . Je61E 401 e 6¢29€+00
YESTES e B.0TECOD . 1.935+00

#e¢ = NOT CEFINED BY MCDEL

92



kU103

TABLE A1 (CONTINUED)

DOSE CONVERSION FACTORS

(REP/CURIE)

INGESTION

ICRP2

TOTAL BODY 7.97c+01

BONE

R MARROM
LUNGS
THYROID
LIVER
KIDNEYS
GI LLI
ULl
SI+CON

S WALL
PANCREAS
BREAST
SPLELN
THYMUS
ADRENALS
SKIN
BLAD wWwALL
UTERUS
OVARIES

TESTES

18502

™m

O

0.

Oe

T.0€C+02

2+1€-+04

ICRF20

.o
JeS€c 402
6el4: 402
2.70E+02
2.21%«C2
4.14E4C2
§4.852+02
2.42c 404
FelEE Q2

318

"

«03
lel€EZ<C
§.74£4¢C2
4.44E402
4.27E4C2
2435402
§.11E402
2453E402
Bel8E402
F84E 402
2412E 403

4.S1E4+02

e = NOT CEFINED BY MCDEL

94

INHALATION

ICRP2
8.232+01

1.91£+02
.

6e31E+04

Oe

O

T.29c+02

le3RE+04

LR
LA
LR

ICRP3O

S
1.00E+03
1.25€+03
3.65E+04
1.02E+03
1.65E+03
1.12E+03
1.18E+04
4.85€£+03
205503
1.30E+03
1.85E+03
1.185+03
1.56E+03
2.08E+03
l.76E+03
TelB8E D2
Be.66L 402
J.36E+02
1.46E+03

6.88E+92



RU106

TABLZ

A.l1 (CONTINUED)

DOSE CONVERSION FACTORS

(REF/CURIE)

INGESTION

ICRP2

TOTAL BCOY 3.48E+(02

BONC

R MARROW
LUNGS
THYROID
LIVER
KIDNEYS
GI LLI
uLl
SI+CON

S WALL
PANCREAS
BREAST
SPLEEN
THYMUS
ADRINALS
SKIN
BLAC WALL
UTERUS
OVARIES

TESTES

celS2¢02
LR

Oe
O
Ce
Se31E+(C3

le78c+0€S

LA

ICRF 20

.e
SecdIEQ]
S.40E 403
5e25£+03
5222403
Se33E4€3
Sel7E+C3
2625405
F.14E 404
205c€+04
1e152Z 4049
SelTE<C3

Se33EC3

Se2SE+03
Seq0E+C3
Se18E 403
5¢535E «C3
Se62Z 403
6.07E£4+03

SelTE (S

e« = NOTV CEFINEOD BY MCDEL

95

INHALATION

ICRP2
1.09E+03

Be64C+03
.
1.17Z4+06
LU
Ds
1.675+04
1.14E£+05
.
e

LA
LA
e

LA

ICRP30

LR
1.48E+04
1.50F ~04
T.81E+05
1.48E+04
154E+04
1.849C+04
1.422+05
S.TTE+04
2¢232+04%
1.34E+04
1.55E+04
1.43E+0%
1.54E+04
1.58Z+04
1.57E+04
1.44E4+04
1.47E+0¢
le48E <04
1.43€+04

le86E +0p



SN1%6

TABLE A«1 (CONTINUED)

O0SE CONVERSION FACTORS

(RZP/CURIE)

INGESTION

ICRP2

TOTAL BODY 2.40Z+03

BONC

R MARROWM
LUNGS
THYROID
LIVER
KIDAZYS
GI LLI
ni
SI+CON

S WALL
PANCREAS
BREAST
SPLTEN
THYMUS
ADR-NALS
SKIN
BLAD WALL
UTERUS
OVARIES

TESIES

8e.45c+0W
LR

Coe

4.,92c+02

1672002

O

2832+04

ICRFIQ

.
1.87E4+04
1.01E 404
2422E 403
2.04E+03
253E+03
3,032 +03
1.60E+05
SeB1E +04
1.637 404
5¢92£ 403
2eBREO]
24955403
2463E 403
1375483
Je20t (3
24032 4C3
34525403
4.70€ 03
Be52E 403

2322 423

#¢ = NOT CEFINEC BY MOODEL

INHALATION

ICRP2
6«00E+03

1.58c+05S

.
1175 +06
123503
4.18L+03
Ce

1.59t +048

LA
LR
LR
LR

LR

ICRP3D

LA
1.23E+05
6425t +CH
S5¢59:.+05
1.81E+04
2.2T7c+048
1.39Z +04
F.66E+04
4.80E+04
2.26E+04
2.22E+04
2.48E+04
1.93E+04
2.26E+04
2.80E+04
2+50E+04
143E+04
1.38E+04
1.51E+04
1+83E+04

1.28E+04



TABLE A.1 (CONTINUED)

COSt CCNVERSION FACTORS
(REP/CURIE)

INGESTION INHALATION
TE127
ICRP2 ICRF2O ICRP2 ICRP30

TOTAL BOJOY 2.28ce+C1 L J«8T7E=-D2 ..
BONZ 1.102e02 2¢23E (1 1.752=-01 1.512+01
R MARROW L 2.42E401 .e 1.51£+01
LUNGS Coe 1.07Z401 BeldC+02 1.568E+03
THYRODID 8.152+01 1.06Z+01 1.32E=-01 6.81£+00
LIVIR Je9SteCl 1125401 8.03£-02 T«.10E~00
KIDNCYS §.882+(C2 le14£401 6. 37E-01 639E+00
GI LLI 8.682¢73 4.6€E+03 T«l17€+03 Be840E+02
ULI .o o23% (3 . T«T7E+02
SI+CCN L 1.452+03 e 263E+02
S WALL e d.99: ¢4C2 .o 1.66E+02
PANCREAS .o 1.1724+01 e T«25E+00
BREAST .o 1e112+101 L 6.95E+00
SPLteN L 1122401 . T«10Z+00
THYPUS e 1.06Z 401 . T«18E+00
AJRINALS . 1.10E+01 e T.07E2+00
SKIN e 1.07€ 401 e 64775400
HLAD WALL e lel7c+(01 e 6.92E+00
UTEPUS . 1.265+01 . TJ7E+0D
OVARIES e 14495 4C1 e T«4T72+00
TESIES e 1.332401 L 6«T7T7TE+00

*¢ = NOT CEFINED BY MOD:ZIL

A e me e -




TE127TM

TASLE

A.l (CONTINUE

D)

D0SE CONVIRSION FACTORS

TOTAL BODY 8.25c+02

BONZ

k MARROW
LUNGS
THYROID
LIVZR
KIONZYS
GI LLI
ULl
SI+CON

S Wall
PANCKREAS
BREAST
SPLEEN
THYMUS
ADRZINALS
SKIN
BLAD WALL
UTERUS
OVARIES

1ESIZS

(REF/CURIE)
INGESTION INHALATION
ICRP2 ICRF20 ICRP2 ICRP30
. 1.96E£+22 e
Gel72e02 Te66C+00 1.585+03 T.55E+04%
.o 2012 40s e 1.98E+04
Qe J.S624¢02 1202405 1.24E+95
1.732+03 Jo.a3£ 402 4.11E+02 3.57£+92
2e4220(3 JeS1c 02 Te212¢02 4.1RE«02
27504 J.52Z 402 SeT722+03 3.60Z+02
2e27.+CA 4.11c4+0% 187204 2412500
LR 1.10°423% . 635E+03
. 1le€EL1E 4GS e 1.37E+03
. Te34:Z 402 e 8.55£+02
.. J.SEE 02 .. 4.00E+02
" J.60Z402 . 4.07E+02
.e 3.532402 e 8.11E+02
.o 3.462402 e 4.33€+02
. Je€1Z 402 . 4.035+02
" Je.a7£402 o 3.56E4+02
.o JeSTC L2 e 3.49E+02
. J.65E 402 e 3e50E+02
.. §.63E+02 . 4.07E+02
.o 3.44E 402 e 3.42€+02

e« = NOT CEFINED BY MODZL

98

B e - -




="l

TOTAL ROOY

BUNZ

R MARROW
LUNSS
THYROID
LIVER
KIDNZYS
61 LLI
ULl
SI+CON

S WAaLL
PANCRTAS
BREAST
SPLez N
THYMUS
ADRINALS
SKIN
SLAD wWALL
UTERUS
OVARIES

TESTES

TABLE

A.l (CONTINUED)

COSE CCNVIRSION FACTORS

(RZF/CURIE)
INGESTION
ICRP2 ICRF2OQ
Te6EE«0Q0 L
Seldce+(] 24J0E400
e 2822400
0. 1225400
2e412+(C1 1285 +C0
lel8-+01 2452200
lesdre(2 Je27€+00
2e37C¢21 esTE L2
e 5.83E+02
.o 1.01E+03
.e l1e847E+03
. Te27c 405
L 2¢28E€+CO
. 4.44:4C0
e 1.28454C0
L 2e25Z4C0
. 1.54E+00
e 243£ +00
. 4.70Z+00
. S«88Z+C0
o 1.39€409

e = NOT CEFINED BY MODEL

INHALATION
ICRP2 ICRP30
1.55£-03 e
§e22C~03 2.30E+00
*a 2.29E+00
20822+02 Se662¢02
4.87€-03 1.88E+0C
2,992=-03 223400
2+ 384E-C2 1.952+00
1.96%+C1 6.81E+00
e 2.78E+G1
we 4.00E+0
. SeT17E+01
e 2443500
T 1.99E+00
e 2.25E+00
e 2.86E+00
e 2422E+00
T 1.78E+00
. 1.73E+00
e 1.82€E+00
e 1.87E+00
. 1+6BE+00




TE123M

TOTAL BCOY

BONZ

R MARROW
LUNGS
THYROID
LIVIR
KIDNTYS
6I LI
ULl

ST +CON

S WALl
PANCREAS
3REAST
SPLIIN
THYMUS
ADRINALS
SKIN
BLAD WALL
UTERUS
OVARIES

TESTZS

TARLE Ael (CONTINUED)

COSE CCNVERSION FACTORS

(REP/CURIE)

INGESTION

ICRP2
1.5822+03

1e15C+04
.a

0e

3+9CE4Q2

4 .25C¢C2

4 .80-+04

SeTS5Z¢2%

LA

LE ]

ICRF20

.
2e3EC +00
1.205+Co

J.88

Ol

+02
5815402
S5.93€492
$,142+02
JeliZ o0y
Jel1Z ¢3S
Se887% 3

232

m

+C3
Bellcel2
5145402
6335 ¢02
SeT77Z+02
Bec2i 02

SeTTE 402

54772402
B.922 402

Se96£402

«+ = NOT CEFINZD BY MODEL

100

INHALATION
ICRP2 ICRP30
1.98E+02 e
1.225+03 2.61E+04
e 1.15E+04
145z ¢05 1.39£+05
4.30c+02 S«T7E+02
Se84C+02 6eTTZ 02
8.57c+02 S«83E+02
4.737+04 4.07c+04
.o 1.42E+04
.o 2955403
e 1.785+03
. 6.852+02
. 54252+02
e GeE6T*N2
e T«4T7E+C2
. 6«8RE+02
. Se«84E+02
e Se84E+02
e 5e359E+02
e 6«59E+02
“e Sel4E+02



TE131

TOTAL BODY

BONE

R MARROW
LUNGS
THYROID
LIVCR
KIDNZYS
GI LLI
ULt
SI+CON

S WALL
PANCREAS
GREAST
SPLILN
THYMUS
ADRENALS

SKIN

BLAD wALL

UTERUS

OVARIES

TARLE

Ael (CONTINUED)

COSE CONVERSION FACTORS

(REVF/CURIE)

INGESTION

ICRF2
6e2cC¢C0

1.97C+01
e

Ce

14622¢01

8.222¢0(C

Be622001

279200

ICRF2C
LR

1«27E+C1
284K 41
1«25E+C1
leSEC 00
1.9SE<C)
2.€5E (1
SeS51E4(2
1638E403
2¢04E +C3
2e2CE ()
S323E+(1
1.845401
Je38E«C1
157E4+01
le6SEC]
1.01Z+01
1.3%5£¢C)
4.2T7E+C1
Se31€01

Te«B81E400

= NOT CEFINEC BY MOODZL

INHALATION

ICRP2
4.45E~04

1.39€-03

e
leT745402
1.17E=-02
Ted4Z-04
Sed46E-012
2302400

.

e

LR

ICRP3D

e
9.66E+00
1.09E+01
1.11E+03
F.84E+03
1.10£+01
B.21€+00
3.43E+01
1.09E+02
1.13E+02
1e32E+02
1.30E+01
9.88E+00
1.13E+01
1.92€+01
1.12€+01
T.03E+00
5.92E+00
T«40E+00
B.03E+00

S«00E+00




TE1X1M

TASLE A.1 (CONTINUED)

DOSE CONVEFRSION FACTORS

CRIP/CURIE)

TNGZSTION

ICRP2

TOTAL BCOY 7.0%ce02

BONE

R MARROW
LUNGS
THYROID
LIVIR
KIDONZYS
6I LLI
ULl
SI+CON

S WALL
PANCREAS
BREAST
SPLZEN
THYMUS
ADRENALS

SKIN

BLAC wALL

UTERUS
OVARIES

TESTES

1.72Z+C3
..

0.

1242¢(3

Be0ECeC2

845702

B.802+CH

L]

ICRF20

.o
1.20£ 403
Be9%£902

e22E (2
1S9E 405
§.59E402
SeB8%E 02
3233404
1«72E+CH
5595443
24222403
6el1Z¢02
3.00£ 402
R.92£8 402
2.59¢C +02
JeT7E4G2
2.53E€402
JeldE 02
1e23c+(3
2eT3E4)3

Je6SE 402

e« = NOT CEFINED BY MODZL

102

INHALATION

ICRP2
3.632+00C

8.74E+00

e
1.82E+04
6.88C+00
S«845E+C0
Je.B6E+01
6.95E+04

.

e

e

e

.

e

e

e

.

.

e

"

ICRP30

.
B.40E+02
5.22E+02
B8.25E4+03
1.34E+05
4.1RE+02
3.2TE+D2
Be92E-03
S«13E+03
1.82E+02
1.01E+03
4.T0E+D2
3425402
8.,11E+02
Se62E+02
4,00E+02
1.92E+02
3.35€+02
§.6c

B.66E+02

1.ETE+0D2

- TR T TNe



Tel122

TABLE A.1 (CONTINUED)

DOSE CCNVERSION FACTORS

TOTAL BOOY 1.53Z+03

BONC

R MARROW
LUNGS
THYROID
LIVEIR
KIONCYS
GI LLI
ULl
SI+C2N

S WALL
PANCREAS
HREAST

SPL:

LAl

N
THYMUS
ADR-IVALS

SKIN

BLAD wWALL

UTERUS

OVARIES

TESTES

(REM/CURIE)
INGESTION
ICRP2 ICRPY
* e

2.52E4)3 JeOT7E+"Y
.e 1e64c 03
De 1.222403
1.80c+033 2.20E4C5
153203 16252 ¢(3
1.57Z+C4 123€ (3
TeT1Z<CA 1.41cC 2%
. 592203
e 299E€ ¢03
.o 1.542 403
. 14272 ¢(3
e 1.30E¢C3
. 103SE (3
. 1e39E (3
s 1502403
‘e 9.69C ¢22
. 1.S€E403
e 171£4033
. 2400EC3
e 1424 (3

es = NOT DZFINED BY MODclL

103

INHALATION
ICRP2 ICRP3O
2402E+01 "o
J.25C+0C1 2.63E+03
L 1.58E+03
J60E+04 6e1BE+07
2.372+01 2.32E+0%
2.697+01 1.45€¢03
1.82c+02 1.40E+03
6e3T7C+0A 3496E 03
L] 3.395+03
. 2.01E+03
e 1.62E+03
. 148503
. 1.3%€E+03
e 1.44E+03
e 1.59€+03
. 1.62E+03
e 1.01E+03
e 1.49C+03
e 1.58E+03
e 1.545+03
e 1.37€+03

4 . 20 Ll

L QTS Y P Py ——



TABLZ A.1 (CONTINUED)

CCSE CCNVERSION FACTORS
(RZP/CURIE)

INGESTION INMALATION
1129
ICRP2 ICRP2 ICRP2 ICRP3D

TOTAL BCOY 9+21ic+C3 L 6915+03 ..
BONC 327203 3.03€E+02 24%EE+03 S«11E+02
R MAKROW LR 8.18E+02 e S«18E+02
LUNGS Oe 66115 ¢02 De 1.16E+03
THYROIO Te23c+(C6 F.18c+06 554406 S«77E+06
LIVER 2e81r 03 SellZ«d2 211203 J3.26E+02
KIDNLZYS €e04c+02 4+36c+C2 4.53£+03 Jel2E+02
6I LLI 4 .,84-+(02 3147 ¢02 2422702 3.28E+02
ULt .. Se2%EeC2 e Je30E«02
SI+CON .t Sec25 902 . 3.29E+02
S WALL L 8102 ¢02 e Je6T7C 02
PANCRZIAS . 30222402 . 3e28E 02
BREAST L 122K «03 .o T«T3E+02
SPLEEN ae Se18£ 432 L 3.27E+92
THYMUS .o 1205 4C3 ‘e B.21E+02
ADREINALS . 3.88< 402 e 3.10c+02
SKIN LR TeBlE ¢Q2 L 4.,92E+02
BLAD wALL e 340%E4«C2 e Jel6E*02
UTEFRUS e Sel11f 402 e J.23E+02
OVARIES .. Jell (2 e Je22E+02
TESTES e 4.77C 02 L 3.00E02

e¢ = NOT CEZFINED BY MCDEL

104




I131

TOTAL BCOY
BONE

R MARROW
LUNGS
THYROIO
LIVZR
KIDAZYS
GI LLI
ULl
SI+CON

S WALL
PAMNCREAS
BREAST
SPLEEN
THYMUS
ADRENALS
SKIN
BLAD WALL
UTERUS
OVARIES

TESTLS

TARLE

A.1 (CONTINUED)

COSE CONVERSION FACTORS

(REM/CURIE)

INGESTION

ICRF2
Jetlo+C3

de1€0C2
.o

0.

1.35-00¢

54952403

1.02:404

14575408

ICF 20

..
Je232 402
Je492 (2
JeT7E 402
l.75E+06
1.832402
le67E 402
1.37€ 402
16459402
l.65E402
14132403
2,215 422
4.832+02
2e03E 22
16142403
24J08E402
3275 L2
1.51Z¢02
159K ¢02
1.512402

J+398 «f2

se = NOT CEFINCO BY MCDEL

105

INHALATION
ICRP2 ICRP3D
2.565+0° .
Je15E«03 2.12E+02
e 2.325+02
Oe 2+43E+03
1495 +0€ 1.08€E+06
R.4T7E+03 1.44E+02
Teb6L+02 1.12E+02
T.855+02 9.58E£+01
. 1.01E+02
. 1.01E+02
e 2+78E+02
.o 1.49E+02
e 29202
se 1.443F+02
. T.5SSE*D2
e 1e59€+02
e 1.97E+02
. 9¢29E 01
' FeTTE D1
T 9.362+01
e 8:58F <01



1132

TAHLE A+l (CONYINUED)

COSE CONVERSION FACTORS

TOTAL bCOY 1.,33[{e02

BONE

R MARROW
LUNGS
THYROIO
LIVER
KICNEYS
6T LLI
ULl
SI+CON

S WALL
PANCREAS
BREAST
SPLCLEN
THYMUS
ADRENALS
SKIN
BLAD WALL
UTERUS
OVARIES

TEST:ZS

(REF/CURIE)
INGESTION
ICRF2 ICRF2C
LR
2eJ3EeC2 3132401
.o 9.13Z21
Oe 9.77£401
1.902+04 143404
Se¥3ce(2 1.05£4¢02
8.5%2¢02 1e21€4C2
1.02-02 1s02E¢02
e 10232412
e 1:17c <02
L e+23E403
e 24862402
e Jes2L (]
e 1.96C +02
.o 9.22E¢(1
T 1e20E4+(C2
"o 6e€2I4(1
e 9.032 01
.o JISECL
e B.62E4C1
. 8.13E401

«¢ = NOT CEFINED BY MQODZL

106

INHALATION
ICRPC ICRP3O
1.45C¢02 ..
1.452+02 4.59€+01
e S5«18E+01
Oe 1.00€+03
1.835+04 65«84E+03
4.072+02 6.81E+01
6«48c+02 S«37E+01
S5.085+01 4.18F+01
. 4.77E+01
e 4.63E+01
e J.67E+02
e 9.36E+01
.. 3022E+01
e T«T3E+01
. 8735401
e Te29€+01
.. J.S57E+01
' Je96E+01
e 4 ,26E+01
. 3.68£+01
. Se66E01




I133

TASLE As1 (CONTINUED)

COSE CONVERSION FACTORS

TOTAL BODY 7.33zeQ2

BONc

R MARROW
LUNGS
THYFOID
LIVER
KIDNYS
GI LI
UL I
SI+CCN

S WALL
PANCREAS
BREASTY
SPLEEN
THYMUS
ADR:-NALS

SKIN

BLAD wALL

UTCRUS
OVARIES

TESTES

(REFP/CURID)

INGESTION
ICRF2 ICRFXO
L]
1.422+C3 1e51€ 402
e 1e57£02
Oe le68E <02
Je€lLe03 Je27E (S
Se8TESLY led4SE (2
4elice(2 led3t (2
2222403 1¢44£ 02
.o leS1E4C2
L 1.49€4C2
e 24052403
e 2.06F <02
e le7324¢02
e 1.77C4+02
L 285E<C2
.o 1.62E 402
e 1639E¢C2
. Le37Z¢C2
L 139 ¢L2
e Fad2E 202
e L4283 982

*¢ = NOT CEFINEC BY vOD:iL

107

INHALATION
ICRP2 ICRP3O
S.65c+02 .
1.082+03 9.32E+01
e 1.01E+02
Oe 3.03E+23
2469705 1.80£+05
1.85%«03 1.072+02
Je235403 8.31€+01
1.11F+03 T«59E+01
. 8.07E+01
e T.96E+01
e 3.89E+02
. 1.15C+02
e 1.095+02
e 1.08£+02
e 1.93£¢02
e l.16E+02
e Bs25c¢01
e Te33E 01
) T«40E+01
s Telag+01
.o T«22E+31



I134

TOTAL 800Y

BONE

R MARROW
LUNGS
THYRJID
LIV:=R
KIODNLYS
GI LLI
ULl
SI+CON

S WALL
PANCREAS
BREAST
SPLCEN
THYMUS
ADRENALS

SKIN

BLAD WALL

UTERUS
OVARIES

TESTES

TABLZ A1 (CONTIVUED)

COSE CONVERSION FACTORSZ

(RZM/CURIE)

INGZSTION
ICRP2 ICRP O
14232402 .o
1e06ce02 JedsSiec1
. 24032901
Oe 3.65E+01
4.99:+03 24202 4(3
2.882+02 Se18% +01
4.58:-+02 654482 (1
2+31L=01 4.77€E+C1
. 3438 4(1
L Se36£+¢01
e 203c 403
“e 1992402
e 8e23%¢()
.e 1e27E802
e J.5824C1
e Se855401
e 2e52E 401
e J.852401
.. 4.532+01
. 4.075+01
.o 3.23E401

e+ = NOT CEFINEC PY MODEL

108

INHALATION

ICRP2
Te63E 01

8.,055+01

"
Oe
JeT73E+33
CelbS+02
Jet84Z492
1.26£-01

.e

e

..

.

e

e

e

e

e

.o

.

e

ICRP3D

.
1.96E+01
2.25E+01
5.29€+02
1.07E+03
Je«10E+01
2458 +01
1.78E+01
2.132+01
2«04E+01
2.625 02
4.85E+01
2428£+01
3.355+01
3.89E+01
3.24£+01
1.58E+01
1.67E+01
1.85E+01
157E+01

1.48Z+01



1135

TASLZ A.1 (CONTINUED)

COSE CONVERSION FACTORS

TOTAL BOOY 4,28:+C2

BONZ

R MARROW
LUNGS
THYROID
LIVER
KIDNLYS
6I LLI
uLl
SI+COw

S WALL
PANCREAS
BREAST
SPLEEN
THYMUS
ADRENALS

SKIN

BLAD wWwALL

UTERUS
OVARIES

TESTES

(REP/CURIE)
INGESTION
ICRP2 ICRF2C
L
Ge8200(C2 1.24E 402
.. 13S5E (2
Ce 1e23E4C2
T.65c+04 2625408
116500 l.41E<C2
1e8€Z+C2 1.S1E9902
1e212¢(3 1e45Z (2
. 1.5SE 02
. 1.52€ 402
e 24J0£ 03
e Ce81E 402
.o 1.3922402
.o 2.0S5E4+02
e 1.83E02
. 1le79E 402
. 1.09£+02
.e 1.22E «C2
. 1.42E4C2
*s 1.24E4C2
e 1.18£+02

®e = NOT CEFINED BY MODEL

109

INHALATION
ICRP2 ICRP3D
2e212402 .
Je35EeC2 Te44E+01
e 8.29E+01
Co 1.635+03
Se607+04 3.13E+04
BeT73F+02 1.02£4+02
1.39€<03 T.99€+01
€+.565¢C2 6:53E+01
e 71359401
e T«03E+01
e 3672402
e 128502
e 8.66E+01
. 1.04E+02
e 1.622+02
e 1.12E+02
" 6+22E+01
‘e 6252 +01
e 681E+01
. 6429E+01
e Se62£+01



Cs5124

TABLEZ A.1 (CONTINUED)

COSE CCANVERSION FACTORS

TOTAL BCDY 1.21t+CS

BONC

R MARKROW
LUNGS
THYROID
LIVER
KIDNEYS
6I LLTY
uLl
SI+CON

S wALL
PANCRLAS
HRTAST
SPLIEN
THYMUS
ADRINALS
SKIN
BLA? WALL
UTZRUS
OVARIES

TESTcS

(RZF/CURIE)

INGESTIIN
ICRP2 ICRF20
L
€e22c¢CH 24442404
. 6925 404
1.532+C4 6eS1Z 400
Ce eS1E +CA
10602 T.447 4
§,73c+0C4 T«44%¢CH
2459503 B410Z ¢C9
.o Te32Z 404
) 84072404
e T.38cC 404
e 71.18% 04
e aelEE(Y
. Te84Z+C4
e 6ec9t 404
e BeSBE ¢04
e 4,39 +0%
s 76322404
e 8.55E¢(CH
e 6.TOE +00
e Te€2E+04

** = NOT CEFINEQ BY MCOZIL

110

INHALATION
ICRP2 ICRP30
510C+04 e
4.66Z+04 4.07E+00
e 4.37€E+04
1.22€ 404 §.37E+04
Ce 4.11E+04
1.06E4+35 4.70Z+04
Se59Z 04 4.,73E+04
14305 +C3 SellE+D6
e 5.00E+04
. S«07E+04
e 4.535+04
. 4.515+04
e 4,03Z«0%
e 4.705+04
e 4.0NE«04%
e S«40Z+04
. 2.90E+04
e 5.00€+04
. 5.18E+04
. 4 .22E+04
L 4.81E+04



C51.24M

TOTAL BODY

BONE

R MARROWM
LUNGS
THYROID
LIVER
KIDNEYS
GI LI
ULl
SI+CON

S WALL
PANCREAS
BRZAST
SPLLEN
THYMUS
ADRINALS

SKIN

HBLAD &ALL

UTERUS
OVARILS

TESTLS

TASLE A.1 (CONTINUED)

DOSE CCANVEFRSION FACTORS

(REVM/CURIE)
INGESTION

ICRP2 ICRP2O0

2¢29c+C1 LR
2413201 293E+¢C1
. 2456E 401
3.82C+0C 2285 (1
Ce 2420E4C1
§.48Z+C1 2,53E401
24251 2.55€401
1.582+(1 24€22 (1
. 2450t 401
*e 2.6TE «(1
. 4ecbEJ2
. 2.89E +01
. 2¢32% oL}
e 2T70E 401
.. 2e31E401
e 247152 +C1
e 1572011
“n 2¢53E+01
. 2+03E4C1
e 2.80E9C1
T 28439241

«« = NOT CEFINED BY ¥(CD:ZL

INHALATION
ICRP2 ICRP30
1.725+01 .
1.592+01 1.31E+01
e 1.392+01
24932400 237502
Oe 1.24E€+01
3e20Z+01 1.40E+01
1e83c+21 le36E+01
71925200 1.415+01
e le41E+01
ae 1.42E+01
e Be33E 01
.. 1.42E+01
. 1.255+01
e 1.425+01
. 1.31E+01
. 1.50£+01
e 1.02E+01
e 1.392+01
.o 1.43E+01
e 1.27€+01
e 13401



TABLE A.1 (CONKTINUED)

DOSE CONVIRSICN FACTORS
(RZM/CURIE)

INGZSTION INHALATION
€sS13S
ICRP2 ICRP30 ICRP2 ICRP30

TOTAL BODY 7.95ce03 L 5.99E+03 ..
BCNE 1.95E+04 T.072+03 1.465+04 4 .,442+03
R MARROW . T«JTE03 e 4 .44E+03
LUNGS 24092403 7.072+03 1.57€+03 54225403
THYROID Oe T.J75+03 Oe 4 ,44E+03
LiVER 1.80c+04 T.075+03 1.29C+04 4 .,482403
KIDONEYS 6.81c403 7.07€+03 Sel11E+03 4 .84E+03
GI LLI 4.,212+C2 T.J175+03 2.112+02 4 .A0E+C3
LLl . 7.072+03 .. A LA4E 03
SI+CON L T7T.07Z+03 e 4 A8E+03
S WALL L T«36Z+03 L 4 .48E+03
PANCREAS . 7.07E+03 L 4.,44E4+03
BREAST . T.07E+03 e §,44E+03
SPLEEN . T.072+03 e 4 ,44E+03
THYMUS . 7.07Z+03 L 4 .44E+03
ACRENALS . T.07E+03 .o 4,445 403
SKIN e T.07E+33 . 4.,44E+03
BLAD WALL *a 7.072+03 LE 4 .44E+03
UTERUS . T.075+03 . 4 LA4E+0D3
CVARIES LA 7.07E+03 e 4 ,84E+03
TESTES L T.07E+03 LE 4 .44E+03

ee = NOT DEFINED BY MCDZL

-



CsSli6

TARLE Asl (CONTINUED)D

DOSE CONVEFRSION FACTORS

(RCM/CURIED

INGESTION

ICRP2

TOTAL BODY 1 .85ce04

HONL

R MAKROW
LUNGS
THYROID
LIVCR
KIDAEYS
GI 1Ll
uLt
SI+CON

S «wALL
PANCREAS
BREAST
SPLEEN
THY™MUS
ADRENALS
JKIN
HLAD wALL
LTERUS
QVARILS

1ESTeS

651203
s
$09€L002
Je
2e57L¢04
l.82ce(A

Ce92ce0}

ICRF IO

1.00E+008

1.09€ <004

J€EFL 0]

LJ1E <00

1172404

le17€ 400

1«26E 400

1622

*Cy
LeZTE 400
1425E 404
l1e19E 404
F81E 03
lelEC 400
FeB4E oC3
1e28E 404
66327403
1287 <04
1425400
1.005 +08

lLel2c (o

INHALATION
ICRP2 ICRP30
1.38€£+00 .
49.88E¢03 6.29E+03
e 64882 +03
1.50c+03 R.53€+03
Ce 6.40€+03
1.83E 04 T«40E03
1.07E+04 Te29E+03
1.06F+03 T«R1E+0)
‘e T14552+03
e T«BAE+03
. Ta25E+03
o T«10E+03
"o 6.18E+03
.o T«29€+03
e 5.%0E+03
.o F.14€+03
. 4,33C+03
.o T«96E+03
.. B.81E+03
.. 6422E+03
e "e96E*03



C3137

TABLE A+1 (CONTINUED)

DOSE CCNVERSION FACTORS

(REP/CURIE)

INGESTION

ICRP2

TOTAL BODY 7.14E+04

HONZ

R MARROW
LUNGS
THYROID
LIVER
KIDAEYS
GI LLI
ULl
SI+CON

S WAL
PANCREAS
BREAST
SPLEEN
THYMUS
ADRENALS
SKIN
BLAD WALL
UTERUS
OVARIES

TESTLS

T«37E+04

1.2354C8

1:0SZ+0¢
J.T0L+00

2¢11€E+03

ICRF2C

.o
S .6EE+09
4.88E 400
4.70E+04
A.6€E54048
3032409
S«07E+00
Se23E (s
Se25c 4C4
S¢33E4CH
3e13£404
4.9€E 40y
4595 404

Se07E ¢04

Ge22E 400
Se33ECH
4.77E404

Seli¥t ¢08

«* = NOT CEFINED BY MODEL

114

INYALATION

ICRP2
Se3SE+04

Se«9BE+08

e
Fe40E+03
Oe
TeTEE+008
2.TBE+00
1.05E+03

e

e

e

e

s

o

e

e

e

ICRP 30

e
2.54E+04
3.07E+04
J3.26E+04
2.93E+04
J.18E+04
3.19E+04
3.365+004
Je32E+04
J.35E+08
3196404
3.12E+08
790E+004
3.195+04
2.505 %00
3.50E+04
2435400
3.29E+04
3.3%E+04
3.00E+0%

3.28E+04



TABLE A.1 (CONTINUED)

DOSE CONVERSION FACTORS

(RE¥ /CURIE)

INGESTION INHALATION
CE1al
ICRP2 ICRF2O ICRP2 ICRP3O

TOTAL BODY 7.18:£-01 LR 1.91E+02 L
BONE 9.26L¢C0 8.51E+01 2449E+03 1.40E+04
R MARROW e 1.2SE 402 L 1.55E+03
LUNGS Oe 32958400 4.52E+04 4.18E+0%
THYROID Oe 6.66€-01 Oe 1.71E+02
LIVER €Es22t+(C Te23294(1 1.69cC+03 1.282+04%4
KIDNEYS 2.94E200 4.402+C1 T.63E+02 3.55E+02
GI LI 242°+048 3.20E+(Cs 1.50E+04 1.42E+04
uLl e 1«11E 400 .o 5.11E+03
SI+CON .o 2413E 402 LA 1e15E+03
S WALL .e Be235402 e 6+96E 02
PANCREAS e 4.55€21 .o Se22E 02
BREAST .o 4.11£+01 L 2.63E+02
SPLZEN e Se66E401 L 1.03E+04
THYMUS e 1.91E+00 .o 4.29€+02
ADRENALS L 1.68%54C1 L §.85SE+02
SKIN LR 1.15E401 e 1e61E+02
BLAD WALL . 1.22E4C2 e 1.72c+02
UTERUS .o 1e67E402 e 2.08E+02
OVARIES e 4.00E40C2 L 3.12E+02
JESTES L 2e80Z 01 e 1.21E+02

as = NOT CEFINED BY MODEL

g, W



CE143

TABLE A+l (CONTINUED)

DOSE CCNVEFRSION FACTORS

(FREP/CURIE)

INGESTION

ICRP2

TOTAL BOOY 1.25:£=-C1

BONC

R MARROW
LUNGS
THYROID
LIVER
KIDNZYS
GI LLI
ULl
SI+CCN

S WALL
PANCREAS
BREAST
SPLEEN
THYMUS
ADRZNEALS
SKIN
BLAD wALL
UTERUS
OVARIES

TESIES

1.65E+00

-

~e

Oe
1.22t+03
S.372-C1

Q.5€C+00

ICRF0

.o
S5e96E 01
1.88E4+02
1.81E4C1
1«61E +00
8.07E+01
1.03£+02
4.23E«CH
2.11% 404
Se«07E 03
2.03E+03
1.10€+02
8.58€£ 401
8.22E4+(1

529E 400

206E 02
3165402
Te«84E402

Se€6E£4C1

¢ = NOT DZIFINED BY MCDEL

[NHALATION
ICRP2 ICRP30D
1.91£+00 e
2.335+01 2.92€+02
e 2.87E+02
9.97C+03 1.312+09
0. 4.43E+01
1.72E+01 1.30E+03
T«60C+00 8.95E+01
24837+04 1.35E+04
. 6.59E+03
e 1.58E+03
.. T«JTE+02
e 1.31E+02
e B.21E£+01
e 1.55E+03
e 1.10E+02
. 1.07E+02
.. 4.51E+01
e BT0E+Q1
e 1.21£+02
e 2e61E+02
L 4.07E+01



CE1e4

TOTAL B500DY
BONE

R MARROW
LUNGS
THYROID
LIVER
KIONZYS
6I LLI
uLl
SI+CON

S WALL
PANCREAS
BREAST
SPLCEN
THYMUS
ADRICNALS
SK IN

BLAD WALL
UTERUS
OVARIES

TESIES

TEBLE A.1 (CONTINUED)

DOSE CONVERSION FACTORS

(RE¥/CUKIE)

INGESTION

ICRP2
2452c+31

Q.,8Fce(2
.

Qe

0

Sedd4ze02

1.212+C2

1.65C+0S

ICRF20

LR
4.74E402
Je20£402
2.412¢01
1.91E401
2,5€E£403
1.81£+01
2.46E4C5
8421€ 404
1e37€+04
4,11E+03
4.815401
§.51%401
24135403
2,052 401
J.20Z¢C1
2.72E 401
Be.59E 401
lel&E Q2
2.58E402

JeT7E+31

e = NOT DEFINLD 8Y MCDEL

INHALATION

ICRP2
2.30E+04

§,29E+CS
e
9,72E+05
Oe
179505
1.062+05
102205

LA

LR

LA

ICRP3O

e
1.68E+05
F.38E+04
6«TTEZ+05
696E4+03
F.40£+05
B.03E+03
1.28E+05
4.21E+04
1.82E+04%
1.03E+04
Be4TE+D]
T.29€ 03
T«81E+05
T44C+03
8+365+03
T«03E+03
6e9EE+03
T«0T7TE+03
T«18E+03

S5+8B8E+03



TABLE Asl (CONTINUED)

DOSE CONVERSION FACTORS
(REPFP/ICURIE)D

INGESTION INHALATION
PB210
ICRP2 ICRF0 ICRP2 ICRP3O

TOTAL H00Y Se847¢CS .e Be377+0S L
BONE 14532207 Te39E5 07 2.64CZ+07 2.02E+08
R MARROW .o Seq4B 06 e 1.33E+07
LUNGS Oe 4.,632405 2.625+07 1.185+086
THYROID Ce 4.63c+05 Oe 1.18E+06
LIveER 4.,27.+Cé 2423t 407 673 +06 SeTUE+O07
KIONEYS 1.222¢07 1.04E 407 241207 2.63E+07
el LLI Se42Z4CH §.,81E+35 36504 1.18E+06
ULl . §.E6E 405 e 1.18E+06
SI+CON . §.€3E ¢C5 L 1.18E+06
S WALL . §.632+05 L 1.18€+06
PANCRCAS e 8 .E32 405 .. 1.18E+06
BREAST . 9,63E+05 L 1.18E+06
SPLEEN .o §.63E+05 e 1.18E+06
THYYUS L 8,632405 LA 1.18E+06
ADRINALS .o 4.632405 . 1.18E+06
SKIN e 8 ,53E 405 .. 1.18C+0°
BLAD WALL L 4.63E4C5 .o 1.18E+06
UTERUS e 4.63E405 .. 1.18E+08
OVARIES e q.E3E (S L 1.18E+06
TESTCS LR 4.,635405 e 1.18E+06

es = NOT CEFINED BY MODEL

— e —— e — e, NG -



TAULEL

A.l (CONTINUED)

NCSE CONVFRSION FACTORS

(REP/ICURIED

INGESTION INHALATION
81219
ICRF2 ICRF 20 ICrRP2 ICRP3O

10TAL BOJY 3,9Ece0] .o 132502 .
nJINL 0e65122C2 Te23: 001 de 2.39c 02
? MIRROW ‘e 1«27 401 . 2¢39€+02
LUNGS Ce TecITo(} lellZe0g 1.58%+06
THYROID Lo Te23:2 «01 Je 2¢33E+02
LIVER 3el8.+23 Te2ii (0] 157703 2e39E 02
KIDJN_YS 2eBlieCH 2elRt 008 1927 +0% T«10E«04
ol il 475 000 Jel) *ia 2957 00 2425500
uLl o 213209 . 8.51E+03
STeCON .o Je32= 499 . 1.735£+03
S WALL .o L1e722499% e 3.31E402
PANCRCZAS .. Te29:C1 .o 2439E+02
HREAST "o 1.27% ¢C} e 2.39C 02
SPLeeN .o T1e29Z 401 L 2¢39E+02
THY™US .o T.297 «01 e 2¢39E+02
AORINALS .o Te292 o(} .o 2¢39E+02
SKIN . 72232 ¢C1 o 2+39€+02
LAY WALL .. Te29: ¢C} e <e39E+02
UTF RUS e 71e29E€ «C1 . 2+33E 02
OVARIES .o Te29c 01 e 2¢39c+92
=SS .o Te27c 01 e 2¢39E+02

119

. R B R RN S iy ———— L ———_—— —— - ——————_ ——— W~ ., v -y



PO210

TABLE

A.l (CONTINUED)

COSE CONVERSION FACTORS

(REF/CURIE)

INGZSTION

ICRP2

TOTAL 800Y B.55.+Cs

BONZ

R MARROW
LUNGS
THYROID
LIVLR
KIONZYS
GI LLI
ULl
SI<«CON

S WALL
PANCREAS
HREAST
SPLEeN
THYMUS
ADRENALS

SKIN

BLAD WALL

UTERUS
CVARIES

TESTES

JeS€L+0S
L

0.

Ce

7.56c+05

2452t ¢36
o€ e(q

ICRF20

e
3.05£405
3052405
34032405
J«05% +05
1.522435
Fe43Z (6
3,852 405
JE3E409
JelSE 353
5¢09c ¢0S

303

™

405
J.05¢€ 405
1e€2E407
3.05€ 405
3.05Z +05
3.05¢€ 05
34052 ¢05
3.0SE +05
3.05E «05S

3.03E 405

¢« = NOT CEFINED BY MODEL

120

TNHALATION

ICRP2
F«5BE+CH

Je972405

e
JelaZ <07
Oe
Be60c+03
2.95E+06
4,192 04

e

e

e

ICRP30

LR
Y6605
4.66E+05
V.81E+07
4.66E+05
2.43E+06
1.844E+07
SeS1E«0S
9.92E+¢05
4.T70E+05
A.66Z+05
4.662+05
8 .66E+05
2.48E+07
4.66€405
A.66E+05
4.66E+05
4.66E+05
§ .56E +05
4.66E+05

4.66E+05



RA223

TASLE A.1 (CONTINUED)

COSE CCNVERSION FACTORS

TOTAL BCOY S .,94c+(C5

BONE

K MARKOW
LUNGS
THYROID
LIVER
KIONCYS
GI LLI
ULl
SI+CON

S wWALL
PANCREAS
BREAST
SPLEEN
THYMUS
ADRINALS

SKIN

BLAC wALL

UTERUS
OVARIES

T

m™m

STES

(RIP/CURIE)

INGZSTION
ICRF2 ICRF20
.
4.,97Z+05 1382437
) 1.088 408
Ce 1STE 05
Co 1357405
Te6SCe02 1eS7¢ ¢S
2e)TeelS 1eS7E+05
Jecliel3 1s32E 406
e 4.£3E +05
e 2edFZ (5
e 1.79F ¢S
e 1.57Z 405
.o 1S7E <05
.o Le37% 403
L 16S7£405
e leST7C+05
.o 1.57200%
. leS7c€ <05
. 1eST7Z405
. l.58Z¢0¢
‘e 1.57E€+05

e = NOT CEFINEC BY MCDEL

121

INHALATION
ICRP2 ICRP3O
3e60C+04 .
1.80Z+0¢ Be56E+06
.. B«23E+05
2435207 6e.18C+07
O 1.25E+05
2.77Z¢02 1.25E+05
T«BSE+0T 1.25£:05
2eRAL +0S 4.TTE+0%
. 2+51E+05
e 1.47E+05
.o 1.356E+05
e 1.255+05
e 1.25E+05
.o 1.25€£+05
.e 1.25E+05
e 1.25E+05
‘e 1.25E+05
e 1.25€+05
e 1.25E+05
e 1.252+05
e 1.25E 05



TASLE A.1 (CONTINUED)

C0OSc CONVERSION FACTORS

(REM/CURIED
INGESTION INHALATION
RA2Z24
ICRP2 ICRF2O ICRP2 ICRP3O

TOTAL BOJY 3.222+(S . Je96E+02 e
BINE 1.61Z¢06 5.88E4C6 1.98E+04 4.33E+06
R MARROW .o Se€2E405 e 4.18E+05
LUNGS O Te395 404 B.775+06 24435407
THYROID Ce T«S3E 404 Ne Se66E+0H
LIVIR Je9CE*23 Te62404 4,782+01 S«702+008
KIDNc Y3 1.10-+0¢ Te€E2Z 404 135E+02 S.T0E+04
GI LLI 3.4 ¢CS Telo7 a(5 34012405 3.03E+05
ULl .o JeC3E*u3 e 1.51E+05
SI+CON e 16127 ¢0S L Te33E2+04
S WALL . Fe7LZ404 e 6«48E+04
PANCREAS L Te52E 404 LR S.70Z+0%
BREAST .o T«625404 L S«T70E+DS
SPLZEN L Te32E+0% - Se70Z+04
THYMUS e 1eS9E 404 LR S«TAE+08
ADRZWNALS . TebcZoeCo e S«7J0E«04
SKIN . Te52E 404 L SeS56E+00
BLAD WALL e T<70E 404 . 5.70C+04
UTERUS . T«702404 e S«T0E+04
OVAPRIES e TeB4E 400 e S.TTE+04
TESTIES .. Te62E 400 “e Se66L+04

¢+ = NOT CEFINEC BY MCD:ZL




RA225

TOTAL B8COY

BONE

R MARROW
LUNGS
THYROID
LIVER
KIODNEYS
6I (LI
ULl
SI+CON

S WALL
PANCREAS
BREAST
SPLEEN
THYMUS
ADRENALS
SKIN
BLAL WALL
UTERUS
OVAKIES

TESTES

=« = NOT CEFINZO

TABLC

A.1 (CONTINUED)

DOSE CCNVERSION FACTOKS

(REP/CURIE)
INGESTION
ICRP2 ICRP2O
le31c+C(6 LR
6562406 be35540L
.o 642254053
O 1252 405
Ce le23E4C5
TeTBE+S] le23% 405
202150°% 1255 4C5
3062005 2e36E (3
.e 1e4SE«CS
e 1e25E 405
.o le25E 405
e 1232405
s 1.23E4C3
te 1.25E 405
. 1252405
e 12358403
) 1e2SE4CS
e 1.25E+05
.. 1255 +C5
e 1e25E 405
e 1e25E 405
BY MCD:IL

INHALATION
ICRP2 ICRP3O
Se99E+00 e
3.00E+05 65422E 406
e SeB85E£405
2.92E+07 6+18E+07
Ce le14E+05
Je562+02 1.14E 05
1.01E+04 1.14E+05
2eT1Z 05 1.945+05
e 1+34E+05
e 1.16E+05
. 1.15€ 05
e 1.14E+05
e 1.18E+05
. 1.14E+05
e 1.18E+05
o 1.145+05
.o 1.14E+05
e 1184505
.. 1.14E+05
e 1.14E+05
e 1.14E+05



RA226

TAELE

Phiie e laa sl Ne senase

A.1 (CONTINUED)

CCSE CCNVERSIO!N FACTORS

TOTAL BOOY 2.20z+08

BONC

R MARROW
LUNGS
THYROID
LIVER
KIDNZYS
GI LLI
ULl
SI+CON

S MWALL
PANCREACS
BREAST
SPLEE
THYMUS
ADRENALS
SKIN
BLAD waALL
UTERUS
OVARIES

TESTIES

(RCM/CURIE)
INGESTION
ICRP2 ICRP2Q
.
J.022+08 2.53E+07
.o 2.215405
0. Je29Z «(CS
Oe 3e29E (S
S<TAE+02 3.39£405
1e6320CS 3293 (3
Je32c¢LS 9852405
.o 34232405
. 3e%72 405
e JeA2£ 405
e J+29E4(CS
.. 3252 o(5
. Jel3c (5
.o Je39C ¢CS
s Je840Z 405
e Jel9E 4CS
. 3252 ¢(CS
. 3292 4C5
.. Je39E (S
e Je29E«(5S

** = NOT CEFINED BY MCDEL

INHALATION
ICRP2 (CRP30
Fe14£+07 .o
1.25€+08 2.81E+07
.. 24865406
1.17E+08 5+96E+07
Oe J.T77E+05
239203 37T7E+05
EeTTC04 J.772405
2942405 $.51E£+05
‘e 4.00E 05
e JeBlE«0S
. 3.77E+05
" 3.77E4+05
e 3775405
e JeTTE+05
e 3.77€+05
e 3.77E+05
e 3.T7E+05
. 3.77E+05
e 3.77E+05
. 3.T7E+05
e 3«7T7E+05

LA P .

o -



RA228

CostE

TABLE A.]1 (CONTINUED)

CCNVERSION FACTORS

(RZM/CURIE)

INGESTION

ICRP2

TOTAL BOOY 1.212+C8

BONE

R MARROW
LUNGS
THYROID
LIVER
KIONCYS
6I LLI
uLl
SI+CON

S WALL
PANCREAS
BREAST
SPLZEN
THYMUS
ADRENALS

SKIN

BLAD WALL

UTERUS
OVARIES

TESTeS

1.126+08

e

O

0.

Je122903

8.83c*04

Se64E 04
.

ICRFIC

.
27 07
2. 42E+06
Se81E +0S
SeB81E40S
S5.81E+05
SeB1c 05

63592402

54812405
S«81E 0S5
3+81E 05
5e81E 405
5+85E 405
Se81E 405
34715485
S5e81E40S
S«835E 405

S«81£ 405

«* = NOT CEFINED BY MCDZIL

INHALATION

ICRP2
4.782+07

A.41E+07

e
1.61Z+08
0.
1.23€+03
J.48E+04
Se00Z+00

e

“e

.

.

e

ICRP39

e
2441E+07
2.73E+06
2.6TE-07
6«TTE*DS
6.81E+05
6.T7E+05
T25E+05
6.92E +05
6+81E+05
681 #05
6+.B81E+05
681E+05
6.81E+05
6+85E+05
6.RSE+05
6« 7TE +0S
6.77E+05
6+TTE+DS
6eTTZ 05

6E«.TTE+DS



AC22S

TABLE A.1 (CONTINUED)

COSE CONVEFSION FACTORS

(REMICURIE)

INGESTION

ICRF2

TOT2L BOOY 2.9€cel2

BONE

R MARROW
LUNGS
THYROIC
LIVIR
KIDNEYS
GI LLI
ULl
SI1+CON

S WALL
PANCREAS
BREAST
SPLZEN
THYMUS
ADRZINALS

SKIN

BLAD WALL

UTERUS

OVARIES

TESTES

4.40CC3
e

0.

O

€.0€c+02

€ «902+02

4.072+0¢
.

ICRF2O

.
J.6BECS
245€E 404
l47E 401
2.02C90C
Fe39F «008
1.10£402
1042 (s
JeEL1Z 405
6«18Z 404
1345404
F.62E4C1
leClZ (2

Te73Z4C1

"

Se22Z4C0
4.812401
JA45E«(1
2e76% 402
J.68E402
5.03E403

8.22E403

e« = NOT CEFINED BY MCDZL

INHALATION
ICRP2 ICRP3D
24885404 .o
4.,232+05 2.87£+07
L 2.29E+06
2:21£+07 SeT4E+07
Oe 1.07E+02
5.825+05 T«77E+06
654635 +008 2.16E+02
24525405 4,22E+05
e 1.47E+05
. 2.65E+04
.. 1.07E+04
. 3.58E+02
. 1915402
e 2.28E+02
‘e J.4T7E+02
. JelI8E+02
. 9.29E+01
o 1.35E+02
.. 1.81£+02
. 3.22E+05
e 3.22E+05



AC227

TOTAL B80OOY

A0NZ

R MARROW
LUNGS
THYROID
LIVER
KIDNcYS
6l LLI
ULl
SI+CON

S WALL
PANCREAS
BREAST
SPLEEN
THYMUS
ADRENALS
SKIN
BLAD WALL
UTERUS
OVARIES

TESTES

TABL:Z

A.1 (CONTINUED)

COSE CCNVZIRSION FACTYORS

(REM/CURIE)

INGESTION

ICRP2
lellcensS

1.872+06
LR

O

Ce

2 «8BECE

f.00c+00

8§.192¢04
..
.o

LR

ICRF 2

e
2395408
2.0082407
Be.18E 402
2795402
Se70Z 407
1092403
2.8330 400
Se€2Z ¢03
1.07E403
Te2%Z 402
1.20Z ¢03
Se22£4C2
J.9€CE 02
3.27E4C2
1.94Z4C3
Jel3E4C2
1575402
24605402
3.07€ 406

J.O0TE«QE

e+ = NOT CEFINZID BY MCODEL

INHALATION

ICRP2
l.36C+C8

2.305+09

e
2.41Z+08
Oe
3.052+08
S.822+07
S.08E 04

*e

e

ae

.o

.

e

e

e

e

LR

LR

ICRP3D

.
J.00E+10
2+80E+09
2.52€+08
J3.41C+00
6.85E+09
16 32E+05
1.47E+05
1.22E+05
T«33E+04
T«18E+0%
1.45E+05
6e29E¢04
4.85E+09
4,26E+04
1.747+05
J.85E+04
2.23E+008
296€E+04
3.69E+08

3.69E+03



TABLE Aes1 (CONTINUED)

COLE CCNVERSION FACTORS

(REP/CURIED
INGESTION INHALATION
TH227
ICRP2 ICRFI0 ICRPZ ICRP3)

TOTAL BODY 3,.,9%5ce02 L 6255403 e

B0 NL 1e372¢Co 2532 ¢0% 2.172+05 S«85E+06
R MARROW .o 2e11E4CH . 4.81€+05
LUNSS Ceo 8.632402 3477207 1.32E+08
THYROID Ce 4.58Z402 0. 1.09E+04
LIVER 2e482¢02 JeW2E <03 JeS2C03 9.03Z+Ns
KION-YS 16812403 Sec2Z (2 2225404 1.03E+%4
GI Wil Se40:-¢CS J3e28E o(S 3342405 1.94E+05
uLl e Fe36C 40 e 6«29E 04
SI+CuN .o 1.S51E+04 e 1.91E+04
S WALL e 6032403 e 1.44E+04
PANCREAS e 9185402 e 1.14E+04
BREAST ne Se182¢02 e ie10E+0D0
SPLEEN . S+03E <62 e 1.12E+00
THYMUS e 4.595402 L 1185404
ADRENALS *e 4.812+02 s 1.13E+04
SKIN L dT4EC2 . 1.08E+04
BLAD WALL e oed3Z (2 e 1.07E+04
UTERUS . TeC3E «C2 va 1.07E+04
OVARIES e 1.09£ 403 . 1.10E+04
TESTES e S«07z 402 e 1.06E+04

2« = NOT CEFINED BY MODEL



TH228

TABLZ

A.1 (CONTINUED)

COSE CONVEZRSION FACTORS

(RE¥/CUTILE)

INGESTION

ICRP2

TOTAL BODY 1.68ceCo

BONC

R MARROW
LUNSS
THYROID
LIVER
KIDNZYS
GI LLI
ULl
SI+CON

S wWALL
PANCREAS
BREAST
SPLEIEN
THYMUS
ADRINALS

SKIN

BLAD WALL

U7~ RUS
OVARIZG

TLSTZS

§.,9€6-¢0S
.o

0.

(U

8.402+03

4570

563:¢05
LR

ICRF20

B.T77Z 406

Tel&g 405

T«8445 409
He62E 403
4.88E «QS
1152405
242955404

133

(]

+C4
84582403
3.62E 403
85372 ¢03
BeSSE0]
8.38E£+03
BeSSE0)
831403
8.81E+03
FIEE 0T

B8.62E402

s = NOT CEFINED BY MODEL

INHALATION

ICRP2
EelTEDSE

20008

e
1.01E+09
Ce
Jel9Z¢C(E
1e89C <07
3497405

e

e

s

e

LA

ICRP30

.
B.47E+08
6492507
2.56E+09
B.S1E«05
T«.29E+06
8+51E+05
1.20E+06
9+ 36E+05
8.55Z+05
B.T73E+05
B.TTE+05
8.58E+05
8.73E+05
9.03E+05
8.TOE+05
Be44E+0S
8.33E+05
Be26E*05
8« 36E +05

€.+33E+05



TH229

TOTAL BOOY

EONL

K MARROW
LUNGS
THYROID
LIVER
KIONZYS
6I LLI
ULt
SI+CON

S WALL
PANCREAS
BREAST
SPLEEN
THYMUS
ADRCNALS

SKIN

BLAD WALL

UTEPRUS
OVARIES

TESTES

TABLE A<l (CONTINUED)

DOSE CCNVEFRSION FACTORS

(REPF/CURIE)

INGESTION
ICRP2 ICRF2D
3.91c+05 L
T.9Ec+CE 8.81£407
. T3TEJ5
O 1e€S5Z404
Ce 1685404
119408 1475 +C5
Se75E¢0S 1e€92 ¢(H
Sel2:¢085 2295 9LY
"o 84387400
‘e 2.50E+04
. 2.16C 400
. 1.€52+04
e 1.69E 404
e 1.69E +0%
s 1.68E+04
. 1.69Z 404
. 1.6824+04
e 1.70E+04
.e 170E£ 404
e 1.74E£404
e 169404

s+« = NOY CEFINEC BY MODEL

INHALATION

ICRP2
4.36E+08

8.88E+09

e
J.45C+09
Ue
1.33€+08
€eS2C+08
Jel7C+03

.

e

e

e

LR

LA
-e
LR

130

ICRP30

e
24125410
l.79E+09
T«36E+09
4.37E+06
3.81E+07
4.37c+06
4.59E+06
8 .44E+06
4.37E+06
4.37E+06
4.30E+06
4.37E+06
4.37E+06
4.402+06
4 .40E+0¢
4.37E+06
4.33E+06
4.33E+06
4.37TE+06

4.33E+06



TH230

TABLZ

Aol (CONTINUED)Y

COSE CONVEFSICN FACTORS

TOTAL BCDY S.70z+Co

BONE

R MARROW
LUNGS
THYKOID
LIVER
KICNEYS
6l LL]
uLl
SI+CON

S WALL
PANCREAS
BREAST
SPLEE!
THYMUS
ADRINVALS
SKIN
BLAD WALL
UTERUS
OVARIES

TESTES

(REM/CURIE)
INGESTION INHALATION
ICRP2 ICRPO ICRP2 ICRP30
.o 6.36E¢07 e
2e0€Z+(E 122E4(C7 2429C+09 3.22E+09
.o 1.CT7E<06 e 2459E+08
6. 2452E 493 £.21C+08 1.11E£+09
O 2525403 Qe 5+ 36E+05
1.17€+05 2.202 404 1.31€£+08 5.59E+06
Se6Sce0S 2+52E403 64CZ«08 6.365+05
€.020+04 182£ 405 2e73E+CH T«40E+05
.o 5112404 e 6.70Z+05
. 1.26C+04 e 6+84E+05
. BeS5EeC3 e 64405 +05
.o 2452€ 403 e 5.805+05
. 2522403 e 6¢36E+05
. 2452503 .. 6e36E+05
.o 2525433 L 6.40E+05
e 26522923 e 6+40E+05
e 2452c+03 e 6+ 36E+05
“e 2,522 03 e 6+36E+05
.o 24522 +03 e 6436E+05
e 2522403 e 636E+05
e 24522403 .o 6+36E+05

«« = NOT CEFINED BY MCDEL



TH232

TABLZ

A.1 (CONTINUED)

DOSE COINVEFSION FACTORS

TOTAL BJDY 1.50£+CS

BONE

R MARROW
LUNGS
THYROID
LIV_R
KIDNEYS
GI LLI
ULl
SI+CON

S WALL
PANCRCAS
B T AST
SPL-tN
THYMUS
ADRENALS

SKIN

BLAD WALL

UTERUS
OVARIES

TESTES

(REM/CURIE)
INGESTION
ICRP2 ICRF20
.

1«7S2006 6485407
. 3.48E4C6
Je §.525403
Oe 4.48E+03
1.002z+0% 3775 +Ch
4.82E+(S 363203
Sel2LelS 1.5B8E+0¢
e Je44 404
e 1.22E+Co
.o Te52E 403
e F.632+03
e 4e0€EE+02
e §.55E+03
e 4.5SZ+03
.a §.,85E+03
. §.95E+03
ae 4,43E+C3
.. 4,315 C3
e 4.63E403

44SST <03

ee = NOTY OEFINED BY MCDEL

INHALATION

ICRP2
S«035+07

1.99z+09

e
Ce96E¢08
Ce
1.12¢€ +08
SeATZ+08
317504

e

.

.

.

LR

‘e

.

LA

ICRP30

e
1.85E+10
1.48C+09
3.48E+09
2.22E+06
1.36E 07
2.25c+06
2.32E+06
2,24 +06
2.21E+086
2.248E+06
2.30E+06
2.27E+06
2.26E+06
2.,33E+06
2.35€+06
2.222Z+06
2.18E+06
2.13E+06
2.21E+06

2.20€+06




TASLZ A.1 (CONTINUED)

COSE CCAVEFSICN FACTORS
(RZVM/CURIE)

INGESTION INHALATION
TH2 34
ICRP2 ICRF 20 ICRPZ ICRP30

TOTAL BCOY 2,21t =({ L 4.70E+01 LA
BONE 8.01c+01 Te7CZ (1 1.635+03 2433503
R MARROw . 5e81% ¢0]} e F8T7E+02
LUNGS Oe 2.£15 400 1.89E 95 2.36E+05
THYRJID e 1.272400 0o A.70E+01
LIVER 4.715+30 1.542401 FeS5E¢01 2.13E+02
KIDAZYS 2.672401 e 0% o1 Se@lE+02 4.85E£+01
6I tLI 1+132¢CS 1659% <08 T«035+04 T.S1E+04
ULI e Je84E 4o L 2.5TE+04
SI+CON e 042403 e 3.48E+03
S WALL e JebBZ 403 L 1.85£+03
PANCREAS e 1629€ ¢C) . B.52E+01
BREAST .o 1e32E¢(1 e Sel84E<C1
SPLZEN ke 1.07€ 401 ‘e T«96E+01
THYMPUS . 1.34EC0 e 1424402
ADRINALS .o 6§07 4C0 L B.29E+01
SKIN . 4.835+00 .o J.67E+01
BLAD WALL LR J+29E+€1 e J«70E+01
UTERUS . 4.66Z4C01 . 4.48E+01
OVAKIES e lelSE<C2 e T«81E+01
TESTES e FelbT 4CD .. 2043E+01

e* = NOT CEFINED BY MCDEL

133



PA231

TABLE A+l (CONTINUED)

CCSE CCNVERSICN FACTORS

(REM/CURIE)

INGESTION

ICKP2

TOTAL BODY 1.59-+05

BONZ

R MARROW
LUNGS
THYRGID
LIVER
KIDNZYS
6I LLI
uLI
SI+CON

S WALL
PANCREAS
BREAST
SPLCEIN
THYMUS
ADRCNALS

SKIN

BLAD wWALL

UTERUS
OVARIES

TESTES

8.10c+0¢

0.

Tellee0ns
e
e
e
.
.
.
e

ICRF2Q

L]
24672408
2+14c 407
232E402
2.28E4C2
14€E1E 409
24312404
1.3EE QS
B«48E 408
1152404
4.635403
24652 402
24892402
leS6E+C2
1432 0C2
Je64E 402
2402£402
1.875402

262%

™

+o(2
§.48C4C2

1.68£1402

¢« = NOT CEFINED BY MCDEL

134

INHALATION

ICRP2
1.98E+08

S«08E+09

.
SeT755+07
Ce
l.91c+0R
1.072+29
4.830+04

e

.

e

e

..

e

s

LR

LR ]
LR

ICRP3O

LR ]
J.22E+10
2+58E+09
6.36E+07
2.83E+04
1.98E+06
3.08E+06
1.33E+05
5515+0%
2.95E+04
1.98E+04
299E+04
3425€E+04
2.21E+04
1.82E+04
4.29€E+04
2036E+04
1.61E+04
1.84E+0%
24555404

1.84E+04



U233

TABLE A.1 (CONTINUED)

DOSE CONVERSION FACTORS

TOTAL BODY S.28c+04

BONE

R MAPROW
LUNGS
THYRSID
LIVER
KICANZYS
GI LLI
ULl
SI+CON

S WALL
PANCREAS
BREAST
SPLLEN
THYNUS
ADRENALS

SKIN

BLAD WALL

UTERUS
OVARIES

TESTES

(REM/CURIE)

INGESTION
ICRP2 ICRP IO
.
BeT1Z¢0E 4255406
"o 24725405
O« FLEFF ¢03
O F69E 03
Oe 9467403
2.03c+0% 1.75E+C6
€e27c+00 1eB4Z+(5
.. beEEE 404
oo 1.95C404
e 1.28£+08
. 9.EIT L]
.o 9.63E 403
.- 9469E+03
e Fe09C 403
e G469 ¢03
.o FeEIC L3
.o FGe£FT (3
e FeS5IZ403
. FEFE 403
. F.EFEC]

s = NOT CEFINED BY MCODEL

135

INHALATION

ICRP2
650205

1.09E+07

e
Se32E+07
0.
Oe
2.54Z+06
3.89c+04

LR

LR

e

.

e

.

L

LA
LR
LR
LA

ICRP3O

e
1245407
T«92E+05
599Z+07
2.82E+04
2.82E+04
Sel11E+06
1.17€+05
STA4E+00
J«32E+04
3.03E+04
24825 +04
2+82E+04
2.82E+04
2.82€+04
2482E+04
2.82E+04
2.825+04
2482c 0%
282E+04

2482E+04



U234

TOTAL BODY

BONE

R MARRCW
LUNGS
THYROID
LIVcR
KIDNEYS
GI LLI
ULl
SI<CON

S WALL
PANCREAS
BREAST
SPLEEN
THYMUS
ADRENALS

SKIN

BLAD wWwALL

UTERUS
OVARIES

TESTES

TABLZ A1 (CONTINUED)

DOSE CONVERSION FACTORS

(REM/CURIE)
INGCSTION
ICRP2 ICRF20
Se172+04 e
Be3€6L+(S 4.18c +Ce
. 2467E£405
Oe J«SSEQ3
O« 9 .SSE+03
Oe F«SSE02
1.99cE+0¢ 1.732+06
€elaz+048 1.83E£405
e S 462E4CH
te 19454098
e 1427E¢CH
e 9.SSE 903
. Fe5SE03
*a T+3%E 02
.e FeS5E 403
. 9+5S£ 403
.a 9eS5€403
. 9SSE«03
. J«35EC3
e J.58E403
. 34352433

#¢ = NOT CEFINED BY MCDZIL

INHALATION
ICRP2 ICRP30
6«46E 05 T
1.08E+07 1.22E+07
" w T.T7E+05
Se22t+07 S592E+07
0o 2.78BE+04
Oe 2.78E+04
2.49Z+0¢ Se03E+06
JeB81E+04 1.17€+05
e S«66E+04
e 3.28E+04
LA 2995 +04
e 24T78BE+0%
e 2.T8E+04
e 2.78E+04
e 2.78BE+D4
e 2.78E+04
' 278E+04
e 2.T8E+00
' 2.T78E+04
e 2.78E+04
e 2.78E+0¢



TABLL Al (CONTINUED)

COSE CINVERSION FACTORS
(REVM/CURIE)

INGESTION INHALATION
u23s

ICRP2 ICRF 20 ICRP2 ICRP30
TOTAL BODY 4.8€C+CA . 6+07E+05 .
BONE 8.01E+05 3.892405 1.00£+07 1.13E+07
R MARROW . 2.52% 405 e 7.33E+05
LUNGS O 3.10E+03 4.305+07 5.48E+07
THYRCID 0. J.0€F 402 0o 2.672+04
LIVER s 3.10E403 0 2.73E+04
KIDNEYS 1.872405 1.60F 406 2.342406 4.56E406
6I LLI 7.81:+04 1.96E 405 4.B4C+04 1256405
uLl . 5481E 404 . 5.31E+04
SI+CON . 1.945 404 . 3.21£+04
S WALL .o 1.225 404 . 2.92E+04
PANCREAS . 9.2124C3 ve 2.755404
BREAST . 94215403 s 2.T1E+04
SPLEEN .o 9.10E403 . 2.72E+04
THYMUS .o 8.99E 403 .o 2.7TE+04
ADRENALS . 9.252 403 . 2.78E+08
SKIN e FeJEZ 402 . 2.65E+04
BLACZ WALL .o F421F +03 . 2.63E404
UTERUS .e 94225 4(3 . 2.50E 404
OVARIES . 9.88E403 . 2.68E+04
TESIES . S .0€F 402 . 2.635+04

- - -

«» = NOT CEFINED BY

MCDEL




U236

TOTAL 300Y

BONZ

R MARROW
LUNG3
THYROID
LIVER
KIDANCYS
6I LI
ULlI
SI+CON

S WALL
PANCREAS
BREAST
SPLEEN
THYPUS
ADRENALS

SKIN

BLAD WALL

UTERUS
OVARIcS

TESTES

TABLE A1 (CONTINUED)

COSE CCNVIRSION FACTORS

(REM/CURIE)
INGEZSTION
ICRP2 ICRF2Q
4 .9€2+04 L

8.Clceds
.

Je

Ce

Je

1912405

SeTEZ+0A
.

Je36E405
2532405
JeJ€EcC 03
FeJEE+03
Fe0EF +02
1.€4€4(5
1a 735409
6§423E 404
1.83C+04
1.20E4CH

J.0€Z902

F.0EE 02
F.0EC 02
Je0EE+02

FeDEE 03

FelEZ 402
9.0€EE Q2

Fe0EC 202

e« = NOT CEFINEZ Py mCDEL

INHALATION

ICRP2
€.20E+05

1.002+97

..
S«00E+07
0.
Ce
2.39C+0¢€
3457504

e

.

e

e

.

e

o

e

e

.

LA

ICRP3O

.
1.15€+07
T.36E+05
S«59E+07
2.63E+04
2.63E+04
4.T7TTE+06
1.10E+05
S37E+04
3.10£+04
2.83E+04
2.563E+04
2.635+04
2+63E+04
2.63E+04
2.63E+04
2.63E+04
2.63E+04
2.63E+04
2.63E+04

2.63E+04



TABLE

A.1 (CONTINUED)

COSE CCUVERSION FACTORS

(S ¥/CURIE)

INGZSTION INHALATION
U238
ICRP2 ICRFZO ICRP2 ICRP3D

TOTAL BOOY 4.54t+04 . Se6TE+0S e
d0ONE TeoTceCS 3eT42 400 F.58Z+06 1.09E+07
R MARROW s 2032E 405 e T«33E+05
LUNGS Ce 3e51E 03 4.58Z+07 S.25E+07
THYROID Oe 3.S1E 03 Oe 2+48E+04
LIVER 0 BeS1E <03 Ce 2+43E+04
KIDNZYS 175409 1545406 2.18Z+06 §.48£+06
GI LLI Se3lceCa l1.6324+05 Jedl+04 1.18E£+05
ULl e Se56L 404 e S5.48E+04
SI+CON *e 1722404 e 2.99E+04
S WALL e 1.212408 e 2.70Z+04
PANCREAS ,e 851c+03 e 2.43E+04
BREAST *e 8435£ 403 e 2.49E+04
SPLZcN .o 3.31E4¢03 LA 2.49E+04
THYMUS e 34351€403 e 25024048
ADRINALS LA 3.55E+03 .. 2.50E+04
SKIN s 3e31E 403 LA 2e38E+04
BLAD WALL . BeS1E (3 e 2+48E+04
UTERUS ‘e 8.51E£403 . 2+48E+04
OVARIES e B.SSE03 .o 2+48E+04
TESTES - e 8451E403 .o 2.4RE+04

#s = NOT CEFINED 8Y NMODEL
139




NP237

TASBLES A1 (CONTINUED)

COSS CONVERSTION FACTORS

(REF/CURIE)

INGESTION

ICRP2

TOTAL 800Y S.54c+04

BONE

R MARROW
LUNGS
THYROID
LIVIR
KIONZYS
GI LLI
ULl
SI+CCN

S WALL
PANCREAS
BREAST
SPLEELN
THYMUS
ADRCINALS

SKIN

BLAD WALL

UTERUS
OVARIES

TESIES

¢s = NOT

1.272¢C6
.

Ce

Oe

le1G5£405

§.12:+0%

T 94t +04

ICRF20

e
TeQ7E+08
Se€6E 07
3.77€E4+03
3402503
1.52E+08

1135 ¢03%

Tel0c 404
le83E+00
1le04C¢C4
1.255+09%
56625403
4.11£+03
J+335403
1512 404
339E+03
2405E4+03
2.63F£ 403
9.10E 408

9.10E 406

CEFINED 8Y MODEL

INHALATION
ICRP2 ICRP30
E«.8T7E+07 ..
1.6%9E+09 8.83E+09
e T.07€E+08
Se222+07 Se96507
Oe J.81E+04
la47Z 08 1.90E+029
Sel0Z+08 1.43E£+05
4.92E+04 1.47E+05
e 1.31E+05
.o T«96E+04
. TT0E+04
. 1.58E£+05
e T«03E+04
e Sel18E+04
e 4.48E+04
.. 1.89E+05
e 4.26E+04
e 2.50E+04
e 3.21E+04
oo 1.13E+08
e 1.14E+08



TABLZ A.1 (CONTINUED)

COSE CONVERSION FACTORS

“REFP/CURIE)
INGESTION INHALATION
NP 2 39
ICRF2 ICRFO ICRF2 ICRP3N

TOTAL BODY £.45C-(2 L 1.55£+00 e
BONE 1.15c+00 SeT4c 22 28701 5.11E+03
R MARROW e 2.12€+02 e Se44E+02
LUNGS Ce 1.01591 4.70C+03 B8.73E+03
THYROID Oe 1.35E+C0 Oe 2.16E+01
LIVER 1.17:-01 24052402 2482F+00 1.48E+03
KIDNEYS Je6Si=01 T«70£4¢C1 B.7SE+00 S«T7T7€+01
6I LLI 2e40c+04 J.2)E 400 1.49:+04 1.08E+0s
ULl .o le4lE+CH LA 4.77E+03
SI+CON . 3e22€4(3 e 1.09E+03
S WALL L 1le23E4(3 e 4.745+02
PANCREAS e S.14E+01 e 9.40C+01
BREAST .. 6e26E4(1 e S«S1E+01
SPLEEN . 5459E ¢01 e 6+85E+01
THYMUS e 36272400 LA 8.70E+01
ADRENALS . Je13E£ 01 L T«93E+01
SKIN L 1.89% ¢01 e 2.09E+01
BLAD WALL .. 1e74E 402 . 6418E+01
UTERUS e 2S3E402 e 8.99C+01
OVARIES . 559E 02 .o 2.75E+02
TESTES . 4.835401 .. 8.58E+01

*¢ = NOT CEFINEOD BY MODEL



PU228

TABLT A.1 (CONTINUED)

COSE CONVZIRSICN FACTORS

TOTAL BODY 1.712+04

BONE

R MARROW
LUNGS
THYROID
LIVER
KIONLYS
5I WLl
ULl
SI+CON

S WALL
PANCREAS
BREAST
SPLEEN
THYMUS
ADREINALS
SKIN
BLAC WALL
UTERUS
OVARIES

TESTES

(RZM/CURIE)

INGESTION
ICRP2 ICRF20
L
€ «B0E*05 6eTT7E4CH
L Se44F 4(C5
Ce 2702=01
0. 1.42E-02
G e38c+0A 1.48E +C6
Te22u+Cy 1«74E-01
Te20ceC4 2410E 405
e 6e3SC +04
e 1.122404
.o 44742403
e 2395 =01
. 5¢295-901
e J.03£-02
LR 2¢77E=02
. 9,33€E-C1
. 1.23€-C1
e 2¢75£ =31
e Jel6E-01
LR B.€62E+08
on Be62E 400

**+ = NOT CEFINEC EBY MODEIL

142

INHALATION
ICRP2 ICRP30
E+90E+07 .o
2eT454+09 3427709
e 2.46E+08
1.822+908 1.13E+09
Ne Te«36E+00
JeBT7E+98 6.81E+23
2.96Z+08 £.81E+01
§.522+00¢ 1.21E+05
LR 3432E+04
e 6.81E+03
. 2.8t 03
e T.96E+01
e 24232402
o T«55E+01
. 4.63E+01
. 2.39E+02
e 4.51E+01
e 1.05E+00
.o 1.86E+00
e 3«85SE+07
.. 3.85E+07



TABLZ A+l (CONTINUED)

COSE CON¥_FRSION FACTORS
(RZP/CURIE)

INGESTION INHALATION
PU239
ICRP2 ICREIC ICRP2 ICRP30

TOTAL BODY 1.91zZ+04 . T.75€+07 e
BONE T.872+0¢% T«625 406 Je19E+09 3.52E+09
K MARROMW . 6e11c+C3 .o 2.81E+08
LUNGS Ce 1+842=351 1.72E+08 1.20E+09
THYROID Oe 1el€E-C2 Ce 8.66E+00
LIVER 1.06£+0S 1645405 4.31E+C8 T«7JE 08
KIONEYS Be.llz+CH o23E=L2 J20E+08 4,595 +01
GI LLI € J6EL*0N 14962403 4,13C+04 14132405
uLl . 64405 4C8 e J.63E 404
SI+CON . lellc+Co Le 65.402+03
S WALL L §.43E4C3 LR 2.59E+03
PANCRCAS . 1.85£-01 e Se66E£+01
BREAST . 2¢532-01 LA 1.03E+02
SPLECN . Telat =32 e 4.1835+01
THYMUS . 20202-C2 L 3428E+01
ADRENALS . 2¢30E-01 .. 1.29g+02
SKIN ‘e 6.83E-02 .o 2.53E+01
BLAD WALL .o 1,93¢c-01 L 2+85E+00
UTERUS .o 2¢43c~-(C1 e 3.89E+00
OVARIES . F.TTE 04 . 8 .384E4+07
TESTES . . FeT11Z 404 .o 4 .84E 07

«*» = NOY CEFINEC By MCDEL

143



PU24Q

TOTAL BOOY

BONE

R MARROW
LUNGS
THYROID
LIVER
KIONEYS
GI LLI
ULl
SI+CON

S WALL
PANCREAS
BREAST
SPLEEN
THYMUS
ADRENALS

SKIN

BLAD WALL

UTERUS
OVARIES

TESTES

TA3Lc

A1 (CONTIN )

O0SE CONVEFRSION F4CTORS

{REM/CURIE)

INGEZSTION

ICRP2
1.91E+04

Te8SceCS
e
0.
0.
1.06Z¢05
8.10c+04
E.78-+C4
.a
e
e
e
.

ICRF0

L
T62E 405
65e11£405
S«07E-01
1s72E-02
Le632 405
2.012-01
1.98E+CS
6«445 404
1e11E4098
4.455 403
Je22E-C1
5.44€-C1
1.03E-01
3.27€-02
4.36E-01
lel6E-C1
279 =01
Je24E-C1
Felle <00

Fel1TE404

e+ = NOT CEFINEC BY MCDEL

INHALATION
ICRP2 ICRP 30
T«73E+07 ..
J«18E+C9 Je52E+03
L 2.81E+08
1.72E+08 1.20E+09
Oe F«14E+00
4.30€+08 T«70E+08
Je29:2+08 8.07E+01
4.217+04 1.14E+05
. 3.70E+04
i 5845403
.o 2.62E+03
e 9.36E+01
e 2+81E+02
.. 8.25E+01
o S«11E+01
e 2.T3E+02
e 5.25€+01
e 1.4%E+00
.o 2.52E+00
.o 4.93E+07
.. Q.440E+07



PU241

TABLE A.1 (CONTINUED)

DOSE CONVIRSION FACTORS

(REM/CURIE)

INGESTION

ICRP2

TOTAL BODY 3.222+C2

BONE

R MARROW
LUNGS
THYROID
LIVER
KIDNEYS
GI LLI
ULl
SI+CON

S WALL
PANCREAS
BREAST
SPLEEN
THYMUS
ADRENALS
SKIN
BLAD WALL
UTERUS
OVARIES

TESTIES

1.65c+04

Oe

Ce

8.44E+02

153503

1.40c¢C3

-

ICRPIO

.
1.57€E+05
1.2€65+08
2.40€-01
4.59€-C2
3.17E404
271£-01
3.99F «02
Je22€4(2
3625401
2e26E4(1
2.94£-(1
1.29E-C1
T.882-02
Sel11E-C2
Je52£-01
64S1E-02
J.08E-(2
4.18E-C2
2.09E4+03

2409t +03

#s = NOT DEFINED BY MQDEL

145

INHALATION

ICRP2
1.29E+06

6.41E+07

.
1.52E+05
Oe
Je.28E+06
593E+06
Be65E02

<.

e

e

.

.e

LA
L

LA

- e

ICRP3O

e
T«B4E+07
629E+06
1.13E+07
2+99E+01
1.55E+07
1.86C£+02
6.66E+02
299E+02
9.77E+01
1.01E+02
1.80E+02
B.66E+01
6¢62E+01
T«40E+01
2.08E+02
3.81E+01
1.41£+01
1.96E+01
1.02E+06

1.02E+06



TABLE A.1 (CONTINUED)

COSE CCAVERSION FACTORS
(REM/CURIE)

INGESTION INHALATION
PU242
ICRP2 ICRP2O ICRP2 ICRP30

TOTAL B800DY 1.84c+04 L Te465+07 ..
BONE Te29c+0E T.25E+06 2.95c+09 3.34E£+09
R MARROW L SeBlE <05 . 2458E+08
LUNGS 0 Se23E+~L1 1.652+08 1.145+09
THYROID Qe 9«26E-C2 Oe 6e66E+01
LIVER 1.02c+05 1«55E 06 4.15€+08 T.23E+08
KIONEYS 7T«81Z+04 Bed4c-(1 3175408 2.55£+02
GI LLI 6.53E+04 1.875405 4.05%+04 1.03E+05
ULl .o 6e11C 400 .. 353E+04
SI+CON L 1.05Z+0% e 6.18E+03
S WALL L 4.222+403 e 2.62E+03
PANCREAS e 9.07E-0C1 L 2.81E+02
BREAST e 9.95¢t-01 LA 3429E+02
SPLEEN L 4,55E-C1 e le75E£+02
THYMUS . l.41€£-C1 e 1.80E+02
ADRENALS e 9.81E-01 e 4.96E+02
SKIN e J«S6E=-01 L 1.15€+02
BLAD WALL e 1.21€+407 L 2795401
UTERUS . 1.42E+C0 e 3e84E+01
OVARIES e Fe29E 409 e 4.22E+07
TESTES - . Fe2TE +CH e 4.22E+07

¢ = NOT CEFINED BY MODEL



AM24]

TABLZ A.1 (CONTINUED)

COSE COCNVIRSION FACTORS

(REP/CURIE)

INGESTION

ICRP2

TOTAL B00Y S5.41c+CH

BONc

R MARROW
LUNGS
THYROID
LIVER
KIONLYS
GI LLI
uLl
SI+CON

S WALL
PANCREAS
BREAS]
SPLEZN
THYMUS
ADRINALS

SKIN

BLAD WALL

UTERUS
OVARIES

TESTES

8.152+0%
LA

O

(e

2.88c+0%

4.07_+0¢

Te47Z¢048
e

ICRF2ID

.
3322407
361224086
8e26E+(1
l.14E+C1
B8.40E 406
8e44E¢(1
2415€ +05
T«03E404
1.23E+04
§.92c +C3
F.10E 401
8.322401
3.08E+01
1e22E+(1
9.55E+01
2.,00E+01
5.07TE«C1
T«59£ 01
S«00E «C5

S«00E <05

«* = NOT CEFINED BY MCDEL

INHALATION

ICRP2
6eT1E+07

1.012+09
e

€.06Z+07

Ce

J«59£ +08

S«04:2+08

4.602+04
e

e
LA
LS
-
e
LA

ICRP3O

LR
9.36E *09
T.51E+08
6.81C+07
2.78BE+03
2.02€+09
1715404
1.14E+05
4.66E+04
1.37E+04
1.0SE+04
1.86E+04
8.07E+03
4.96E+03
3.41E+03
2422E 204
4.02E+03
1.69E+03
2.33E+03
1.20E+08

1.20E+08



AM243

TAGLE Ael (CONTINUED)

COSE CONVERSION FACTORS

(REM/CURIE)

INGESTION

ICRP2

TOTAL BODY S.3Ci+CH

HBONE

R MARROW
LUNGS
THYROIO
LIVER
KIONEYS
GI LLI

ULl

S WALL
PANCREAS
BREAST
SPLEEN
THYMUS
ADRLNALS

SKIN

BLAD WALL

UTERUS

OVARIES

TESTES

- -

«* = NOT

LEFINED

BelEceCES

Je95r 0%

B.702+04

LR

*e

ICRF2C

L
3.89E+07
3e12E 406
§.53E402
1623E4¢C2
B.26E ¢(6
6e99E (2
20232405
T«03Z+Co
1.245 404
S00c+03
6.88E 402
Je247 4(2
20342 ¢C2
1.55£4C2
T.30E+02
1722402
2.78Z+C2
3.69E4¢02
Se00E +05

SeCOZCS

8Y MCD:IL

INHALATION

ICRP2
6.5T7E+07

1.015+39

e
SeTSE+0Q7
Oe
JeATED8
4.952+08
S840 +04

e

'

LA
LR
LR
LR

ICRP30

e
9636409
7.51E+08
6.59%9E+07
3.28E+04
2.01E+09
1.42E+05
1.62E+05
1¢34E+05
T«81E+04
T.55E+04
1.55E+05
6.70E+04
4.TTE~04
3.83E+04
1.752+05
3.77E+04
2.22E 404
26972404
1.20E+08

1.20E+08



CM242

TOTAL 800Y
RONEZ

R MARROw
LUNGS
THYROID
LIVER
KIONEYS
GI LLI
ULl
SI+CON

S WALL
FANCRZAS
BREAST
SPLLEN
THYMUS
ADR:NALS
SKIN
BLAD WALL
UTERUS
OVARIES

TESTES "

TABL: A1 (CONTINUED)

DOZE CCONVERSIGON FACTORS

(RZM/CURIE)

INGESTION

ICRP2
le372eC3

2.0€C+CH

"Oeo

Ce
2.10E+04
6e22c+(3

7922400

ICRFIO0

.
8.51c +05
6e31c 408
R.77E-C2
157E-03
20212405
5¢44c-(2
2.21E+C5
TeSIE 404
1.2124CH
JezS0 403
2.012-01
G.44:2-(1
4.85£-02
3.892-03
Tec2z-02
Sed8c-C2
J.63E-01
9.22¢8-01
9 €2C 403

9.62c+03

e« = NOT CEFINEC BY MOODZL

L — e S S~

INHALATION

ICRP2
FeB4E+05

1.485+07
LR

Je92E+07

Ce

1.515+07

§.48_+06

4.91E+04
.o

LR ]

ICRP3O

e
l1.86E+08
1.49E+07
SeT4E+07
4.,74E-01
4.B1E+07
4.36E+00
1.12E+05
3.67E+04
6436E+03
2.55E+03
S.51E+00
1.22E+01
4.22E+00
2.69E+00
1.615+01
2.735+00
2.45€£-01
3¢ 28E-91
2411E+06

2.11E+06




CM244

TOTAL HOODY

BONE

R MARROW
LUNGS
THYROID
LIVER
KIONEYS
GI LLI
uLl
SI+CON

S WALL
FANCREAS
BREAST
SPLCZLN
THYMUS
ADRINALS
SKIN
BLAD wWALL
UTERUS
OVARIES

TESTES

TABLCZ Ael (CONTINUED)

COSE CCNVEIRSION FACTORS

TREM/CURIE)

INGESTION

ICRP2
2eB87:2+04

§4.832¢0%
e
Oe
Oe
2.072+05%
134005
TS5+
e
e
e
.
.
.e

LR

£ e

ICRF20

L
2.C2E40C7
Le€LECH

Je

wn
wm
[}

-0

>

3.

~

-4

om
on
™

8.66cC ¢4C5
ded44c~-C1
2¢21E 405
TeZlEera

1.25E+04

9.47E£-C1
l1+14Z4C0
JeS3Z-01
l.472-C1
1.73E400
4.11£-01
5.84£-(C1
Te47E-C1
2446E 405

2e456% 405

NOT CEFINED BY MCOZL

150

INHALATION
ICRP2 ICRP30
Je51207 e
Se30C+08 4.35E+99
e J.85E+08
6.06C+27 Tel4Z+07
Ce 2.31E+01
24545408 1.11€E+09
l.645+08 l.72E+02
4.685+048 1.13£+05
. 3.68E+04
e 6.40E+03
e 2.60E+03
e 1.68E+02
e 1.63E+02
e 6.43E+01
e 3.772+01
. 4.07E+02
e Bel4E+01
e 1.05E+01
e 1.33€E+01
e S«83E+07
. S5«88E+07



CM245S

TeBLE

A.1 (CONTINUED)

COSE CONVZIRSION FACTORS

(RZP/CURIE)

INGESTION

ICRP2

10TAL BCODY Se7€+04

SONL

R MARROwW
LUNGS
THYROIOD
LIVZIR
KIONEYS
GI LLI
uLl
SI+CON

S wWAlL
PANCREAS
BREAST
SPLEEN
THYMUS
ADRINALS

SKIN

BLAD WALL

UTERUS
OVARIES

TESTES

1.02Z¢0€
.
Ce
Oe
2+87.+CC
2.65c+0S
T.04-+CH
.
ae
e

ICRFI0

- h
Q.03Z¢C7
Jec3I 08
1.872402
§.952Z4C1
8.62¢+06
24302402
2175 +03
Telld= 403
le27E 404
ool +d3
Je03F Q2
1eS32402
lelSZ4C2
Sed0c (1
2525402
Te4TE L]
1872402
2e51E 02
SelEE DS

Sel8E+0S

e+ = NOT CEFINEDC BY M0OOZL

INHALATION

ICRP2
Tel&c+07

1.26E+09

LR
Ce83c+07
Je
3+59€E+08
303308
4.365+04

e

e

e

.

e

.

L2

ICRP30

‘e
F.69E 09
Te73E+08
5.56E+07
1.21E+04
2.08E+09
S«T4C+C%
1.28E+0S
T4TE-GA
352E+04
3.14E 4«04
Se«18E+04
2.692+04
1.90E+04
1.595+04
6.62E+N4
1.49€4+04
9.365+03
1.23E+04
1.24E£+08

1.24C+08



CM246

TABLE A.1 (CONTINUED)

DCZE CONVEFRSICN FACTORS

(REM/CURIE)

INGESTION

ICRP2

TOTAL BODY S.755+04

BONE

R MAKROWM
LUNGS
THYROID
LIVIR
KIONZYS
GI LLI
ULl
SI<CON

S WALL
PANCREAS
BREAST
SPLEEN
THYMUS
ADRENALS

SKIN

BLAD WALL

UTERUS
OVARIES

TESTES

1.012+C6
LR

Ce

Ce
2e87E+0¢
258C*0S
€E«315+049

.

.

.

ah

ICRF20

* 4
4.00E+07
3420E4C5
4.51€+4C1
24395 +€}
3.S8E (6
1e420E4C2
2.08E 405
Bel7Z ¢354
lel3E <04
Q.77C33
1e20€4+02
Je13Z 401
Se18% ¢(C1
3605401
LSt L3
9.53C+01
Te84:24C1
3473E+C1
Se14F 405

501’5005

«* = NOTY CEFINED BY MCDEL

INHALATION

ICRP2
Tel32e07

1.25£+09

e
Se36L 07
Oe
35908
Je332+08
4,29E+04

ve

e

e

.o

ICRP30

-e
9.62E+09
T.70E+08
6.7T3E+07
S«TTE+03
2.05E+09
2.66E+04
1.12E+05
4.88E+0¢
1.74E+04
1e47E+04
2.42E+04
1.415+04
8.92E+03
Te36E+03
3.32E+04
9.29E+03
4.00E+03
4.66E+03
1.23£+08

1.23E+08



CFese

TABLE A.1 (CONTINUED)

CCSE CIANVEFRSION FACTORS

TOTAL BCDY €£.29£+03

BONE

R MARROW
LUNGS
THYROIOD
LIVZIR
KIDNEYS
GI LLI
ULI
SI+CON

S wWALL
PANCREAS
BREAST
SPLEEN
THYMUS
ADREINALS

SKIN

BLAD wALL

UTERUS
OVARIES

TESTES

(RZIM/CURIE)

IANGZSTION
ICRP2 ICRF20
LR
2.545+CS TEEE 406
.e 6ec2E 4(5

O

2.BEZeNE
.
.e
e

1.0SE 03

347024862

Se€6E 0S5
1542405
Se39E 404
1532404
§3.812403
3.51c24+03

Je07Z 03

(A

SecSi (2
3.S1Z+03
le79Z «C3

9488

m

+03
1e12Z 404
1«14E 405

FelI2Z 408

se = NOT CEFINED BY MCDZIL

INHALATION
ICRP2 ICRP30
2.33E+07 ..
S«78L+08 1.30£+09
. 1.44E+08
199Z+08 1.33E+08
Ce F.21E+04
Qe 4.66Z+08
e 4.37E+05
l1e78Z+0€¢ JeT74E +0S
e 3e23E€+05
s 2.14E£4+05
e 2¢37E+05
e 4.18E+05
e 2432E4+05
e 1.61E405
' 1e52£+05
e S«35SE+0S
e 1.47E+05
e 6« 33E+04
L TeT3E+04
e 2.00E+07
e 2.00€407




