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NOTICE
,

I, This report was prepared as an acccunt of work sponsored by
an a;ency of the United States Government. Neither the

I United States Government nor any agency thereof, er any of
their empl yees. makes any warrant * , expressed or implied. or4
assumes any legal!!abdity or responsibdaty for any third party's
use, or the results of such use, of any informat:0n. apparatus
product or process disclosed in this report. or represents tnat
its use by such third party would not infringe privately owned
rights.

O

,

,

1

i

;
.

__



TABLE OF CONTENTS

Page
s

I1. Introduction ..................................
a

2. Description of the ICRP2 and ICRP30
5Internal Dosimetry Model s . . . . . . . . . . . . . . . . . . . . .*

12) 3. Methods .......................................

3.1 ICRP2 Dose Conversion Factors ............ 12

3.2 ICRP30 Dose Conversion Factors ........... 12

3.3 R i s k E s ti m a t o r s . . . . . . . . . . . . . . . . . . . . . . . . . . 19

223.4 Scenario Analysis ........................

314. Re sul ts .......................................

62Summary ...........................................

63References ........................................

65Appendix A ........................................

.

O

e

e

iii

. ]-



J

t

FIGURES
Page

s 2.1 ICRP2 model for internal radiation
7dosimetry ....................................

3.1 The reference repository site illustrating*

a U-tube connecting the subsurf ace f acility
wi th the mi ddl e sandstone aqui f er . . . . . . . . . . . . 23

3.2 The reference repository site illustrating
a U-tube connecting the subsurface facility

I with the middle sandstone aquifer. A family
of withdrawal wells from this aquifer is
located approximately 1 mile downdip 30.........

4.1 Cancer risk per curie for the ingestion
42pathway ......................................

4.2 Cancer risk per curie for the inhalation
pathway ...................................... 43

4.3 Risk estimates for the U-tube scenario
in Zone 2 using the ICRP2 and ICRP30

45dosimetry model s .............................

4.4 Mean groundwater discharge curves for the
U-tube scenario .............................. 48

4.5 Risk estimates for the U-tube scenario with
well withdrawal for Zone 1 using the ICRP2
and ICRP30 do simetry model s . . . . . . . . . . . . . . . . . . 50

4.6 Risk estimates for the U-tube scenario
with well withdrawal for Zone 2 using
the ICRP2 and ICRP30 dosimetry model s . . . . . . . . 51

4.7 Mean groundwater discharge curves via
the wells for the U-tube scenario-

60with well withdrawal .........................

.

e

e

iv

L



TABLES
Page

N 3.1 Table to convert SI units to
p r e v i o u s u n i t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 14

3.2 ICRP30-ICRP2 sel ection/compari son tabl e . . . . . . 16'

3.3 Risk estimators from BEIR-1972
.

for use with ICRP2 20' ...........................

3.4 Risk estimators from ICRP26
# 21for use with ICRP30 ..........................

3.5 Range and distribution of independent
variables for contaminant transport
for U-tube scenario .......................... 26

3.6 Yariables which effect the physical
description of the surf ace environment 27.......

3.7 Radionuclides and associated distribution
coefficients for surface environment 28.........

4.1 Cancer risk per curie ........................ 33

4.2 Risk estimates for the U-tube scenario ....... 46

4.3 Risk estimates for the U-tube scenario
with withdrawal wells for Zone 1 52.............

4.4 Risk estimates for the U-tube scenario
with withdrawal wells for Zone 2 ............. 56

A.1 Dose conversion factors (rem / curie) 66..........

.

e

N

e

e

V

._, _



Introduction

The Nuolear Fuel Cycle Risk Analysis Division of'

Sandia National Laboratories was provided funding by
,

the Nuclear Regulatory Commission under the short term

technical assistance task of FIN A-1165 to compare the !
.

dose conversion factors calculated with the ICRP2 dosimetry
s

model 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 1959 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 thed

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.

'

1
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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 "of ficial"

(commonly used) set of dose factors utilized by the Nuclear,
,

Regulatory Commission (NRC) for risk assessments (e.g. ,
4

NUREG 1.109).

Since 1959, the Task Group on Lung Dynamics for

Committee 2 of the ICRP has developed a more complex

lung model than the lung model used in ICRP2 to estimate

the deposition patterns and clearance of inhaled particulates

from the respiratory tract (ICRP, 1966). This lung model

was incorporated in the INREM internal dosimetry model

developed at Oak Ridge National Laboratory (K111ough, 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.

2



The study described in this report is designed to J

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
d 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 effect that the use of the ICRP2 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

3
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of intake. Therefore, it is possible to execute the

Dosimetry and Health Effects Model (Runkl e, et al . ,1981 )
,,

for a given scenario with the ICRP2 dose factors and
with the ICRP30 dose f actors and compare the results.,

The cancer risk estimators described above for the CRPC-

index were associated with the respective dose factors
e

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; 1979a;

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 presented.
, ,

.
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Chapter 2

Description of the ICRP2 and ICRP30 InternaI
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, 1979b,

1980) for the detailed descriptions of each model.e

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 radienuclides 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 form 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~

5
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I

equations for calculating internal dose commitment factors
.

that predict a 50 year dose commitment from a 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

f and thus, 1-f 3 represents the amount reaching thei,

lower large intestine (LLI). The fraction reaching the

LLI 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 was assumed by

ICRP2 to be 18 hours. If a completely soluble material

= 1.0 would result in zero dose tois ingested, the fj'

the lower large intestine. However, by convention for
.

GI tract dosimetry only, 5% is assumed to escape absorption.

An insoluble compound has degrees of solubility in the
,

Thus, a completelyGI tract defined by the value of fj.

insoluble compound would have an f) = 0 and represents
.

.

6



. _ - _ = _ _ . . - . . -

3 AIR WATER, FOOD

I I
25% EXHALED
(SOL OR INSOL) NOSE MOUTH'

3 g 100% |
~

UPPER 50 %.

RESPIRATORY
SYSTEM SWALLOWED

(SOL OR INSOL)
.

(SOL OR INSOL) 3 25 %
7 3 7 5 r

LOWER INSOL 12.5%
RESPIRATORY : GITRACT

SYSTEM (LUNGS) SWALLOWED

SOL 25% f1

INSOL 12.5%, WITH i f i f
1-f1

TB =120 DAYS
y BLOOD STREAM

1-fh,

2 :
1 r

ORGAN OF INTEREST

TR TB'

(RADIOLOGICAL (BIOLOGICAL
HALF-LIFE) HALF-LIFE)-

-
1 r l f i f

ELIMIN ATION: URINE
- RADIOACTIVE DECAY FECES, PERSPIRATION

Figure 2.1
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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 f actor calculations in NUREG-0172.
.

The fraction that is transferred from the blood to the
and 1 f is eliminated''organ of interest is defined by f2 2

-
.

from the body. The product of f) and f' defines the2

constant f where f represents the fraction of the in-g, g

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 T , respectively.
B

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 and distributed
.

to the body organs accordi.g to the values of the constant,

f, (inhaled fraction reaching the reference organ). There*

is no lung dose from inhaled soluble material in the

i
8
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If an insoluble material is inhaled, one-halfICRP2 model.

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-life of
120 days for all radionuclides except plutonium and.

thorium, which have assumed biological half-lives of
.

1 year and 4 years, respectively.-

In the ICRP2 model, the bone is considered a

homogeneous organ for the calculation of dose commit-

There is no distinction between cortical bonements.

and red bone marrow in the model. The dose calculated

by ICRP2 for bone is for cortical (calcified) bone.
ICRP2 applies a " relative damage f actor" for bone seekers

(other than radium) which increases the calculated dose by

a f actor of approximately 5. This f actor 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 ICRP2 to estimate leukemia (usually based
-

on the dose to bone marrow) will over estimate the leukemia'

risk by 2-7 for speci fied radionuclides (ICRP,1968).'

In contrast to the ICRP2 model, the ICRP30 is a
*

.

much more complex internal dosimetry model. It not only

considers the dose commitment to an organ from the radionuclide

9
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deposited in the organ (source organ S), 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, fj, as the

fraction of the radionuclide absorbed across the gut wall.

However, ICRP30 defines several fl 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 ICRP2 is no longer

used. A Class D material is retained in the lung for
.

less than 1 day and is comparable to the ICRP2 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

lo
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-
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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 cell s) 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.

-

.

e

e
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Chapter 3

Methods
.

This comparison study included three basic objectives.
.,

The first objective involved the collection of the ICRP2.

.

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 3.1 - 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

f intake in the first year. The units were converted to rem /
! .

9curie by multiplying by 10 for the comparison with

I
. ICRP30.

' - 3.2 ICRP30 Dose Conversion Factors

The 50 year committed dose equivalent per intake
|

12



of unit activity were taken f rom 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-

thi s compa rison study. These 85 radionuclides did

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

the dose f actors for the additional radionuclides
210B1, 223Ra, 225Ra, 225Ac, 227Ac, 227Th, 229Th,(126Sn,

135Cs)14C and231Pa, 236g, 242Pu, 243Am, 245Cm, 246Cm,

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 f actors 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 fi values for the ingestion

pathway, while the ICRP2 model considers only one type

of chemical compound for each radionuclide. A set of
.

~

13
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.

Table 3.1

Table to Convert SI* Units to Previous Units
..

Quantity SI Units Previous Units Conversion Factors

Dose Equivalent sievert (SV) rem (rem) 1 Sv-= 100 rem"

Activity becquerel (Bq) curie (C1) 1 Bq = 2.7E-11 C1
.

Dose per Unit Sv/Bq rem /Ci 3.7E12**4

Intake.

,

*SI = International System of Units

** Multiply SI units by conversion f actor to coisvert to p. eviotis
units.

,

i

r

.

.

.

.
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.

criteria was established to select-one of the inhalation

classes and one fi value for the comparison with the ICRP2.-

The criteria are:
..

(1) If one valueLis listed in the ICRP30 data
,

base for the inhalation and/or the oral-

intakes, this value was used for the comparison-

with ICRP2.

(2) If several clearance classes are listed

in ICRP30 for inhalation, the clearance class

_

that most closely simulates the solubility class

considered in ICRP2 (based on the biological

h al f-l i f e ) was selected. A class W compound

is ~similar to the 120 day hal f-life of ICRP2.

Clast
'

D = biological half-life of less than one day
W = biological hal f-life of weeks and less

than one year
Y = biologica,1 half-life of 365 days or greater.

(3) If two fi values are listed in ICRP30 for
the ingestion pathway, the fi most closely-

,

related to the fi value in IC'RP2 was selected.
.

~ Table 3.2 lists the elements, the inhalation

~ clearance classes and fi values for the ICRP30 dosimetry

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

15
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Table 3.2

ICRP30-ICRP2 Selection / Comparison Table ,

INHALATION INESTION

ICRP2 Biological Half ICRP2 fg (Soluble
ELEMENT ICRP30 Class-Compound Life (Days)/ Solubility ICRP30 fg - Compound for all compounds);

i

H --- --- 1.0 - Tritiated water 1.0

Na lill compounds 0.0 - Soluble 1.0 - All compounds 1.0*

P e - is*t compounds * 0.0 - Soluble 0.8 - All compounds 0.75
- Ws', ?hosphates

Ca a - AM s e nds 120 - Insoluble 0.3 - All compot.. 's 0.6

Cr D - All other compounds 0.01 - Trivalent compounds * 0.005
W - Halldes and nitrates * 120 - Insoluble 0.1 - Hexavalent compounds

g T - Oxides and hydroxides ,

Mn D - All other compounds 0.1 - All compounds 0.1
W - Oxides, hydroxides,* 120 - Insoluble

,

halides & nitrates

Fe D - All other compounds 0.1 - All compounds 0.1
W - Oxides, hydroxides,* 120 - Insoluble

and halides

Co W - All other compounds * 0.3 - Organically complexed * 0.3
Y - Oxides, hydroxides, 120 - Insoluble and inorganic compounds,

halides, and nitrates except oxides and hydron-
ides in the presence of
carrier material.

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

'
.

* Selected for Comparison

.
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Table 3.2 (continued)

ICRP30-ICRP2 Selection / Comparison Table

t

INHALATION INGESTION

ICRP2 Biological Half ICRP2 fg (Soluble
ELEMENT ICRP30 Class-Compound Life (Days)/ Solubility ICRP30 fy - Compound for all compounds)

: Cu D - All other inorganic 0.5 - All compounds 0.28
i compounds

W - Sulfides, halides,* 120 - Insoluble
and nitrates

Y - Oxides and hydroxides

Zn Y - Most compounds 120 - Insoluble 0.5 - All compounds 0.1

|
Sr D - All soluble compounds 0.3 - All soluble compounds * 0.3

Y - Titanates* 120 - Insoluble 0.01 - Titanates

Y W - All other compounds * 120 - Insoluble 10-4 - All compounds 10-4
Y - Oxides and hydroxides

Zr D - All other compounds 0.002 - All compounds 10-4
W - Oxides, hydroxides.* 120 - Insoluble

halides, and nitrates

Y - Carbides

Nb W - All other compounds * 120 - Insoluble 0.01 - All compounds 10-4
Y - Oxides and hydroxides

Mo D - All other compounds 0.8 - All other compounds * 0.8
Y - Oxides, hydroxides.* 120 - Insoluble 0.05 - Disulfides

and disulfides

Tc D - All other compounds 0.8 - All compounds 0.5
W - Oxides, hydroxides * 120 - Insoluble

halides, and nitrates

Ru 0 - All other compounds 0.05 - Most compounds 0.03
W - Half des * 120 - Insoluble
Y - Oxides and hydroxides

Te D - All other compounds 0.2 - All compounds 0.25
W - Oxides, hydroxides * 120 - Insoluble

and nitrates

* Selected for Comparison

<
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Table 3.2 (continued)

ICRP30-ICRP2 Selection / Comparison Table

INHALATION INGESTION

ICRP2 Biological Half ICRP2 fg (Soluble
ELEMENT ICRP30 Class-Compound Life (Days)/ Solubility ICRP30 fg - Compound for all compounds)

I D - All compounds 0.0 - Soluble 1.0 - Most cot pounds 1.0

Cs D - All compounds 140 - Insoluble 1.0 - All comrounds 1.0

Ce W - All other compounds * 120 - Insoluble 3x10-4 - All compounds 10-4
Y - Oxides, hydroxides,

and fluorides .

Pb D - Most compounds 120 - Insoluble 0.2 - All compounds 0.08

Po D - All other compounds 0.1 - All compounds 0.06
W - OnIdes, hydroxides * 120 - Insoluble

and nitrates

Ra W - Most compounds 120 - Insoluble 0.2 - All compounds 0.3
,

Th W - All other compounds 2x10-4 - All compounds 10-4
cp

Y - Oxides and hydroxides * 1460 - Insoluble

U D - Soluble compounds 0.05 - Water-soluble * 0.01
[UF , UO F , and UO (NO 1 inorganic compounds

W - Less soluble compounds *3 2]6 27 2 120 - Insolubic (hexavalent)
[UO , UF , and UCL ] 0.002 - Insoluble compounds

3 4 4 [UF , U0 , and UgD 3Y - Highly insoluble oxides 4 2 8
[UO and U 0 ] (usually tetravaTent)

2 38

Np W - All compounds 120 - Insoluble 0.01 - All compounds 10-4

Pu W - Most other compounds 10 - Most other compounds * 3x10-5
Y - Dioxides * 365 - Insoluble 10- - Oxides and hydroxides

Am W - All compounds 120 - Insoluble 5:10-4 - All compounds 10-4

Cm W - All compounds 120 - Insoluble 5x10-4 - Most all compounds 10-4

Cf W - All other compounds * 120 - Insoluble 5x10-4 - All compounds 3x10-5
Y - Oxides and hydroxides

* Selected for Comparison

_ _ _ _ _ _ _ . - -_



biological half-life in the lung and fy value for the
same elements (from Hoenes and Soldat, 1977). The'

inhalation clearance class and the fy value for ICRP30
..

that were selected for comparison with ICRP2 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 BEIR (1972)
1 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 ICRP2

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

.

*
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Table 3.3

Risk Estimators From BEIR-1972*
for Use With ICRP2.,

ICRP2 Organ..

. Dose Commitment
With Associated

*

Type of Cancer Risk per rem ** Cancer Type

2.5E-5 Lung
Lung-

Leukemia 2.9E-5 Bone

GI tract 1.9E-5 GI tract

Breast 2.9E-5 Total Body

Bone 9.8E-6 Bo r.e

Other 3.6E-5 Total Body

--_

*BEIR (1972)
** Based on lifetime risk

. .

i
'

.

e

-
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Table 3.4

Risk Estimators From ICRP26*.

for Use With ICRP30

..

ICRP30 Organ Dose
Commitment Associated

*

Type of Cancer Risk per rem ** With Cancer Type

Lung 2.0E-5 Lung
.

Leukemia 2.0E-5 Red bone marrow

Breast 2.5E-5 Breast

Bone surfaces 5.0E-6 Bone surface

Thyroid 5.0E-6 Thyroid

Remainder 5.0E-5 ***

-

*ICRP (1977).
** 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

I and skin) are summed to represent the organ dose.
No tissue represents a risk c-eater than 1.0E-5.

.

W

9
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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 withdrawal
were chosen for this comparison.

A U-tube effect could result from exploratory drill*

holes or mining shaf ts 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 surf ace at river L approximately 20 miles f rom
. 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
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Figure 3.1
.

The reference repository site illustrating a U-tube
! connecting the subsurface facility with the middle'

- sandstone aquifer. .

1

.
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activation products as the radionuclide inventory of the

subsurf ace f acility. The four decay chains begin with
..

250 251252Cf, 249Cf, Cf, amd Cf, respectively, and the

~

radionuclides considered in each chain are given below:

236 U, 232Th, 228Ra, 224 Ra;Chain 1 - 240Pu,
.

233U, 229Th,241 Pu, 241 Am, 237 Np,Chain 2 - 245Cm,

225Ra, 225Ac;-

242Pu, 2380, 238Pu, 234U, 230Th,Chain 3 - 246Cm,

226Ra, 210Pb, Bi,210 210po.

239 2350, 231 Pa, 227Ac, 227Th,Chain 4 - 243Am, Pu,

223 Ra;

Chain 5 - 126Sn, 137Cs, 99Tc.

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 f acility

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

24
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Table 3.5

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

..

-. Vari abl e Range / Parameters Distribution Description

3 3
1 1.6x10 -1.6x10 (.01-10 ) Log, normal KD for Cm/Am ft /lb (cm fg)

" "

2 1.6x10 -1.6x10 (.01-10 ) Loge normal KD for Pu'

" "

3 1.6x10 -1.6x10 ( .01-10 ) Log, normal KD for U
" "

4 1.6x10 -1.6x10 (.01-10 ) Log, normal KD for Th
" "

5 1.6x10 -8.0x10 1(.01-50 ) Log, normal KD for Ra-
" "

6 1.6x10 -8.0x10 (.01-5 ) Loge normal KD for Np
" "

7 1.6x10 -1.6x10 ( .01-10 ) Log, normal KD for Pb
" "

8 1.6x10 -1.6x10 (.01-10 ) Log, normal KD for Pa
" "

9 1.6x10 -1.6x10 (.01-10 ) Log, normal KD for Ac
" "

10 1.6x10 -1.6x10 (.01-10 ) Log, normal KD for Cs
" "

11 1.6x10 -8.0x10 (.01-500) Loge normal KD for Sn
" "

12 1.6x10 -8.0x10 (.01-500) Loge normal KD for Tc

13 mean = -7.1, deviation = 2. Log 10 normal Solubility limit of Pu lb/lb (g/g)
" "

14 mean = -5.7, deviation = 1. Log 10 normal Solubility limit of U
" "

15 mean = -7.1, deviation = .6 Log 10 normal Solubility limit of Th
" "

16 mean = -8.0, deviation = 1. Log 10 normal Solubility limit of Ra

17 mean = -14.4, deviation = 3. Log 10 normal Solubility limit of Np - ""

" "
18 mean = -7.5, deviation = 1. Log 10 normal Solubility limit of Pb

" "
19 mean = -5.0, deviation = .6 Log 10 normal Solubility limit of Pa

" "
20 mean = -8.0, deviation = 2. Log 10 normal Solubility limit of Sn

" "

mean=-6.5,devigtion=.g) Log 10 normal
Solubility limit of Tc21

-1.8x10- Log, normal Middle sandstone conductivity ft/ day (en
.01 - 50 (3.5x10 6.01 - 40 (3.5x10 -1.4x10-2)

22
normal Lower sandstone conductivity ft/ day (cm/

Log,l23
Norma Middle sandstone porosity24 .05 .3

.05 . Normal Lower sandstone porosity
50500(1.5x10)-g5x10)

14) Uniform

25
4 Dispersivity ft (cm)26

3 7 (3.15x10 -3.15x10 Loge uniform Leach duration y (s)27 10 -10
uniform Shaft conductivity (ft/ day)

Log, l28 .05 - 25
Norma Shaft Porosity29 .05 .3

- - Not used30
Not used31 - -

.

32 102 - 105 Uniform * Time of Occurrence (years) -

33 1 - 1100 Uniform Number of Rooms Accessed
.

o 5 values between 100 and 1000 (uniform)
10 values between 1000 and 10000 (uniform)-

20 values between 10000 and 100000 (uniform)
.

6
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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

variability 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 Model. 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 surf ace
environment other than at the river (e.g., well withdrawal

and f aults). If the scenario includes a well all 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

26
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Table 3.6

Variables Which Affect the Physical Description o f
the Surface Environment

.

~ V j: scale factor used to introduce variation in
hydrologic properties. New values for water flow
from soil subzones to groundwater 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
crudewaytovaryingtherainfaflfrom .25m to 2m.
This is only approximate as the indicated notes do
not move in a strictly linear manner with rainf all;
however, it is felt that this provides a way of
varying the Reference Site bets:een wet and dry
conditions. (Units: Unitiess; Range: .25, 2.;
Sampling Dist. : Uniform.)

__ . . . __

V2: 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
toallowforvari!tioninwatermovementswhich

.

f rom runof {;, irrigation gr ovprbankmight result
(Units: yr Range: 10- 10 ;flooding.

-

,

Sampling Dist.: Log Uniform.)

,

V3: 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*

i

This variablecontained in a soil subzone by V3
is introduced to allow for variation in solid
movements which might result from rynoff, irrigatjon-

or gverbank flooding. (Units: yr- ; Range: 10- ,

10- ; Sampling Dist.: Log Uniform.)

.

V4: regiona1 erosion rate (Units: cm/1000 yrs; Range:.
,

3., 15. ; Sampling Di st. : Uniform.)

27
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Table 3.7

Radionuclides and gssociated Distribution Coef ficient s
(Units: cm /g) for Surface Environment

-

Va riable Element Range Distribution
..

5
V Cm .01 -1 0 Log, normal

5,

" " "
Am"

4
V Pu .01-10 Loge normal-

6

V Np .01 -50 Log, normal
7

4
V U .01 -1 0 Loge normal

8
4

V Pa .01-10 Loge normal
9

4Th .01-10 Log, normalV10
4

V Ac .01 -1 0 Loge normaljj

V Ra .01-500 Log, normal
12

V Po .01-200 Log, normal13

V Bf .01-200 Loge normalj4

4
V Pb .01 -1 0 Loge normal15

Tc .01-500 Log, normalV 16

Vj7 Sn .01-500 Log, normal
4

V Cs .01-10 Log, normal18

.

O

i .

.

O
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with river water. In Zone 2, the drinking water and

irrigation water are always obtained f rom 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 /C1) 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

f rom the subsurf ace f acility. The cancer risk estimators,

associated with each model (ICRP2 -- BEIR-1972; ICRP30

--ICRP26) for the earious 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.-

29
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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 scena ri o
.

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 released

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

..

Ti.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 f actors were selected according to the criteria

detailed in Chapter 3 and in Table 3.2 for those radionuclides-

values.with multiple clearance classes and fj
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 f actors with

the ICRP26 cancer risk estimators. These CRPC values are

gi ven i n Tabl e 4.1 for the ingestion and inhalation pathway's.

Di fferences 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,
237is the index for Np that is approximately 200 times

greater for the ICRP30 model. This difference can be

explained by the increased gut uptake (defined by f ) usedy

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
'

i 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

f
close agreement between the two models. Points significantly'

32
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TA3LE 4.1

CANCER RISK PER CU4IE (CRPC)

ICRP2 ICRP30
..

H3
INGESTICN 1 14E-02 2. 08 E-02
INHALATION 1.14E-02 2.08E-02-

NA22
* INGtSTION 2 56E+00 3.83E+00

INHALATION 1.91E+50 2.48E+00

NA24-

ING STION 2.5CE-01 5.79E-01
INHALATION 1.88E-01 3.48E-01

P32
INGESTICN 8 27E+00 3 24E+00
INHALATION 6.92E+GC 1.52E+00

CRS1
INGESTION 1.21E-02 9.06E-02
INHALATION 5.38E-02 9.14E-02

MN54
INGLSTION 3.25E-C1 1 29E+00
INHALATION 4.61E+3C 2.2BE+00

MN56
INGESTION 7.18E-02 7.24E-01
IhHALATION 7.81E-32 1.02E-01

F E 5 *.

INGESTION 1 81E-01 3.07E-01
INHALATION 3.89E-J1 5.18E-01

FE59
INGESTION 1 14E+0C 3.52E+00
INHALATION 3.77E+00 4 . 01 E + 0 0-

C057
. INGESTION 1.04E-C1 5 60E-01

IhHALATION 1.24E+00 7.14E-01

.

* e
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TABLE 4.1 (CONTIALED)

CANCEP RISK FER CUAIE (CRPC)

ICRP2 ICRP30

.

C056
1 7.E+001ING_STION 3.98E-01

I'iHALATIGh 3.17E+00 1.96E+00
-

C06G
INGESTION 1.08E+9C 1.12E+01*

INHALATICh 1.95E+CI 1.05E+01

ZN65-

INGiSTION 8.22E-01 5.26E+00
INHALATION 3.36E+CC 6.53E+00

ZN69
INGESTION 5.35E- 0 4 7.33E-02

INHALATIGN 2 91E-03 8.90E-03

SR89
INGESTICN 1.33E+01 6.C2E+00
INHALAIIOh 6.74E+GC 9.86E+00

SR9;

INGESTION 4,14C+02 2.81E+01
INHALATICN 5.55E+02 2.21E+02

SR91
INGESTICN 7.50E-01 1. 87 E + 0 0

INHALATION 5.71E-01 7.02E-01

SR92
INGESTION 9.06E-01 1.28E+00
INHALATION 1 55E-C1 3.47E-01

Y90
INGESTICN 1.96E+00 8.96E+00

- INHALATION 1 75E+C0 3.83E+00

Y91
~

INGESTION 1.50E+00 7.92E+00
INHALATION 8.56E+C0 9.16E+00'

.

9
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TAbLt 4.1 (C3NTIhlEO)

CANCER RISK PER CURIE (CRPC)

ICRP2 ICRP30
.

Y91M
INGESTION 8.83E-06 2.74E-02
INHALATION 6.00E-03 7. 28 E - 03-

2R95
INGESTION 5.95E-01 2.47E+00*

INHALATION 6 . 5 S E + .i C 4. 09E +00

ZR97-

INGESTION 2.02E+0C 6.54E+00
INHALATION 1.50E+00 1 91E+00

tiB 95
INGESTION 4.04E-01 1.49E+C0
INHALATION 1.32E+0C 1 4SE+00

M099
INGESTION 2.45E-C1 2.01E+00
INHALATION 8 8CE-01 1 02E+00

TC99
INGLOTION 1 25E-01 9.89E-01
INHALATION 2 67E+CC 1.85E+00

TC99H
INGESTION 8.52E-03 3.36E-02
INHALATION 1 24E-02 8.88E-03

RU103
INGESTION 4.27E-L1 2.C3E+C0
INHALATION 1 86E+00 1 90E+00

RU106
INGESTION 3.55E+00 2.00E+01

- INHALATION 3. lee +C1 2.92E+01

SN126
INGESTION 3.85E+C0 1.29E+C1

,

INHALATION 3.6CE+G1 2.48E+01

.

e
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T ABLE 4.1 (CONTINLED)

CANCER RI3K PEP CURIE (CRPC )

ICRP2 ICRP30
.

TE 12 7
INGESTION 1 72E-J1 5.69E-01*

INH AL ATION 1 5EE-01 1.25E-01

~

TE127M
INGESTION 7 4eE-01 3 56E+00
INHALATION 2.42E+CC 4.79E+00

.

TE129
INGESTION 2.15E-03 1 66E-01

,

INHALATION 6 42E-02 1 82E-02

Til29M
INGISTION 1 67E+0C 7 00E+00
INHALATION 4.6CE+30 6 28E+00

TE131
IN G8_ S T I O N 1 21E-03 4 25E-01
INHALATION 4.39E-C3 9.22E-02

TE121M
ING-STION 1.72E+00 3 75E+00
INHALATION 1 79E+0C 1 75E+00

TL132
INGESTION 1.68E+0C 2.60E+00
INHALATIch 2.12E+CC 2.09E+00

I129
INGESTION 7.3CE-C1 4.61E+01
INHALATION 5.4 7E-01 2.91E+01

1131
INGESTION 4.10E-01 8.98E+00
INHALATION 3.01E-01 5.54E+00

' 1131
'

INGESTION 2.22E-02 2 21E-01
INHALATION 1.59E-02 8.98E-0?

.

.

O

e
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TABLE 4.1 (CONTIhtED)

CANCER RISK FER CURIE (CRPC)

ICRF2 ICRP30

1133-

INGESTION 1.46E-01 1.83E+00
INHALATION 9.92E-02 1.01E+00

-

I134
INGESTION 1.0 7E-0 2 1.28E-01

'

INHALATION 8.06E-32 3.80E-02

I135
INGCSTION 6.98E-02 4.84!-01*

I'HALATICh 4.62E-02 2 37E-01

CS134
INGESTION 1 07E+01 2.54E+01
INHALATIch 8.01E+GO 1.61E+01

CS134M
INGESTICN 2 7CE-03 2.86E-02
INHALATICh 1.95E-02 1.18 E - 0 2

CS136
INGESTICN 1.55E+00' 4.01E+00
INHALATION 1.15E+00 2.56E+00

CS137
INGESTION 8.02C+0C 1.69E+01
INHALATIJN 6.01E*CC 1.07E+C1

CE141
INGCSTICN 4.65E-01 2.22E+00
INHALATI0h 1 52E+0C 3.12E+00

CE143
IhGESTION 8.76E-01 3.63E+00
INHALATION 7.94E-02 1.53E+00

-

'

CE144
ING STICN 3.19E+00 1.74E+01
INHALATION 4.41E+G1 1.12E+02.

.

E
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TABLE 4.1 (CONTINLEO)

CANCER RICK PER CURIE (CR PC )

ICPF2 ICRP30

PS210
,

INGESTION 6.21E+02 2.25E+03
INHALATION 1.72E+02 5. 69 E + 0 3

_

BI210
INGESTICN 9.32E-C1 5.2CE+00
IfJ H AL A T I C h 2 3 2E + 01 3.67E+01*

P0210
INGESTION 2.04E'+01 1.43E+03.

INHALATION 8 37E+32 3 12E+03

RA223
INGESTION 2 60E+02 2.85E+02
INHALATION 6 52E+02 1 25E+03

RA224
INGESTION 8.30E+J1 1.11E+02
INHALATION 2.26E+C2 5.49E+02

RA225
INGESTION 3.41E+ 2 8.94E+01
INHALATION 7.31E+32 1.22E+03

RA226
INGESTION 2.58E+04 2.82E+02
INHALATION 1 36E+04 1.49E+03

FA2?8
INGESTION 1.21E+C4 3.26E+02
INHALATION 8.31E+C2 9.C2E+02

AC225
INGESTION S.30E+00 8.17E+01
INHALATION 5.7'E+C2 1.79E+03

! -

AC227
.

INGESTION 8.32E+01 4. ele +03
|

INHALATION 1.32E+05 5.82E+05
.

.

.

!
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TABLE 4.1 (CONTINLE3)

CANCER RISA PER CURIE (CRPC)

ICRP2 ICRP30

TH227
.,

INGiSTION 1 09E+01 2 45E+01
INHALATION 9.38E+02 2 71C+03

_

TH228
INGESTICN 3 08E+01 9 42E+01

INHALATICN 3.33E+04 5.73E+C4*

TH229
INGESTION 3 40E+32 6.CBE+02

-

INHTLATION 4.55E +05 2.90E+05

TH233
ING*STION 8.35E+C1 1 02E+02
INHiLATION 1.07E+35 4. 39 E + 04

TH232
INGESTION 7.91E+01 4.66E+02

INHALATION 9.69E+04 1.93E+05

TH234
INGESTION 2.17E+0C 1.13E+01
INH 1LATION 6.14 E + 0 C 1.01E+01

PA231
INGESTION 1.6eE+12 1 78E+03
INHALATION 2 0EE+05 2 14E+C5

U233
INGESTION 3.79E+J1 1.29E+02
INHALATION 1.79E+03 1 55E+03

U234
INGESTION 3.65E+31 1 28E+02
INHALATION 1 74E+03 1.52E+03

1 -

U2 3S'

INGESTION 3.3 2E + 01 1 20E+02
|

| INHALATICN 1.65E+03 1.42E+03
,

.

.
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TABLE 4.1 (CONTIhlEO)

CANCER RISK PER CURIE (CRPC)

ICRP2 ICRP30

U236
'

INGESTION 3.49E+C1 1. 21E + 0 2
INHALATION 1.67E+02 1.44E+03

-

U236
INGESTION 3 32E+01 1.14E+02
INHALATICh 1.55E+02 1. 2 5E + 03-

NP237
. INGESTION 5.74E+01 1.22E+04

INHALATIOh 7.03E+04 1.65E+05

NP239
INGESTION 4.61E-01 2 57E+00
INHALATIch 4.35E-C1 1.14E+00

PU2 38
INGtSTION 2 85E+01 1 41E+02-

INHALATIGA 1.14E*C5 8.19E+04

PU239
INGLSTION 3.26E+C1 1.55E+02
INHALATION 1.31E+C5 9.00E+04

PU24]
INGESTICN 3 25E+J1 1.55E+02
INHALATICh 1 31E+C5 9.00E+04

PU241
INGESTICN 6.79E-01 2.90E+00
INHALATION 2.54E+03 1 68E+03

PU242
INGESTION 3.03E+01 1. 47E + 02
INHALATION 1.22E+05 8.55E+04

'

AM241 -

INGESTION 3.62E+C1 7.43E+02
INHALATION 4.44E+C4 1 76E+05

.

. |
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TABLE 4.1 (CONTIhlED)

CANCER RISK PER CURIE (CRPC )
~

*- ICRP2 ICRP30

AM243
INGESTION 3.64E+01 7.40E+02 < e*

INHALATION 4.43E+04 1.76E+05
.

CM242
INGESTION 2.4CE+00 3.31E+01
INHALATION 1.61E+C3 5.00E+03

,

CM244
INGESTICN 2.18E+C1 4.05E+02
INHALATION 2.63E+~4 9.49E+04

CM245
INGESTION 4.4CE+01 7.64E+02
INHALATION 5.42E+04 1 81E+05

CM246
INGESTION 4.36E+01 7.58E+02
INHALATION 5 39E+04 1.80E+05

.

CF252
INGESTION 1.6CE+01 1.99E+02
INHALATION 4.38E+04 4.01E+04

C14
IAGESTICN 1 72E-01 2.59E-31
IhHALATIOh 1 35E-01 2 96E-03

.

CS135
IhGESTION 1.33E+30 8.87E-01
INHALATIOh 9.99E-01 5.71E-01

l -

-
-. ..

,

,*

.

|

|
*

,
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Cancer risk per curie for the ingestion pathway.
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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 1

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 ICRP2 and ICRP30 ingestion pathways.

The inhalation risk is below the 10-9 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 scenario, suggests 1that certain
~

radionuclides dominate the riskv At each point in time

the Ci/ day discharge value is found by averaging 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
243' years post closure, 245Cm, 246Cm, 241 Am and Am 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
'

44

O s,

_ _ _ _ _ _ _ _ _ _ _ _



-. - - . . . - _ _ .

SC 9 UTUBE 22 .=ICRP2,*=ICRP30

' ' ' ' ' ' ' ' ' ' 'I
' ' ' '

' '

10 :
:

Ingestion Risk Plotted
~

_g -9 l10
-

Inhalation Risk Below 10
:.

.

.

-2
10

_

5
.

:
.

.

-3 _

10
_

.

:
.

_' -

-4
10

_ :
-

v
-

m
|-

x
e ~

~

'.20 :W
u

,.

< .

u
-6

J 10
.

:~
<
r
O .

-

~
~

10
-

:=
.

.

_8 ICRP30 '
.

10 i
.

/.-
-

j-

\ ICRP2._./m~~

.ICR.P2. .. 17N-e ...1 a.. . .

10i

+2 +3 +4 +5.

10 10 10 10

TIMECYRS)
.

Figure 4.3
.

Risk Estimates for the U-tube Scenario in Zone 2
Using the ICRP2 and ICRP30 Dosimetry Models
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SC 9 U10BE ZONE 2 PAGE 1

TIME (YRS) RISM ING RISK ING R ISK IhM FISK INH TOT RISK TOT RISK
ICRP2 ICRP30 ICRF2 ICRP30 ICRP2 ICRP30

1 +0 0 3E +0 2 3. O. O. O. O. D.
2.000E+32 0. C. O. O. O. O.

|3.000E+02 0. O. 9. O. O. C.
4.003E+02 3. O. G. O. O. O. t

5 003E+02 3. C. O. 9. O. O.

6.0COE+32 3. O. O. O. O. O.'

7.003E+02 3. 9. O. O. D. O. |

0 0 00 E +0 2 1. C. O. O. 0. O.
, ,,

9.0C3E+02 1. O. 3. O. D. O.

1.003E+33 0. D. 1. O. D. O.

2.0 00 E +3 3 0. O. 3. O. O. O.-

3 003E+03 0. C. O. O. O. O.
4.000E+03 0. O. 3. O. O. O.

5.003E+03 1 190E-14 1 161E-14 1 184 E-le 6.3 47E-19 1.19 0E-14 1.161E-14.

6.0 03E+0 3 5.928E-14 5.73 7E-14 5 618 E-18 3.C85C-18 5 929E-14 5 708E-14
7.000E+03 1 75 B E-13 1 12 3E -12 1 653 E- 17 1.2 37E-17 1. 758E-13 1 12 3E-12
8.033E+03 1. C71E-12 8.610E-12 4 5 22E-17 5 367E-17 1 071E-12 8 610 E-12
9.003E+03 2 59 7E-12 2.34 4E-11 8.799E-16 3.236E-15 2 598E-12 2.34 4E-11
1.003E+04 6.56 2E-10 1 315E-0 8 7. 513E-13 2 9 4 7E-12 6 569E-10 1 315E-0 8
1.100E+04 1 839E-09 3.635E-C 8 2 075E-12 8.141E-12 1 811E-0 9 3.635E-08
1.20CE+34 1 4 2 6 E- 0 9 2 8 6 0 E- O f. 1. 6 31E-12 6 397E-12 1 42 7E-09 2 860E-08
1.303E+04 1 122E-09 2.236E-08 1 274E-12 4.999E-12 1 123E-09 2 236E-08
1 4 0 3E +0 4 8 861E-10 1 7 4 8E-0 8 9 961I-13 3.50 7E-12 8 871E-10 1.748E-08
1.50JEe04 7. 05 4E-10 1 367E-0 8 7. 796E-13 3.C53E-12 7. C62E-10 1.367E-0 8
1 603E+34 5.676E-10 1.069E-0 8 6. 087E-13 2 386E-12 5 68 2E-10 1. 069 E -0 8
1 703E+04 4 632E-10 8.36 5E-0 9 4.759 E- 13 1.86 5E-12 4. 637E-10 8.367E-0 9
1 803E+04 3.851E-10 6.550E-0 9 3.722E-13 1 457E-12 3 855E-10 6. 55 2E -0 9
1 900E+04 3.27 3E- 10 5.134E-09 2.911E-13 1.139E-12 3.276E-10 5.136E-09
2.0 0 0E +0 4 2 926E-10 4.054E-09 2.277E-13 8.50 4E-13 2 928E-10 4 055E-09
2.13 3 E + 0 4 2 70 5E-10 3.216E-09 1 782E-13 6.960E-13 2 707E-10 3 217E-09 .

'

2.203E+04 2.58 3E-10 2.569E-09 1 395E-13 5.4 41E-13 2 585E-10 2 570E-09
2.3 0 3 E+0 4 2 5 3 4 E-10 2.071E -0 9 1. 093E - 13 4.254E-13 2 535E-10 2.071E-0 9
2.400E+34 2 48 2E- 10 1 66 2E-0 9 8. 572E-14 3 32 6E-13 2 48 3E-10 1 663E-09
2.5C3E+04 2 469E-13 1 34 3E-3 9 6.726E-14 2.601E-13 2 469E-10 1 343E-09 i

2.6 3 0E +C 4 2 481 E-10 1. 09 6E -0 9 5. 294 E-14 2.C 3 5E-13 2. 481E-10 1. C9 6E -0 9
2.7 0 3E+04 2. 613 E- 10 9.3 6 2E -10 4 250 E- 14 1.598E-13 2 614E-10 9 363E-10
2.803E+04 2. 7 41 E- 10 8.0 4 4E -10 3.418 E-14 1 256E-13 2 742E-10 8. 0 4 5E -10 ,

'

2.900E+04 2 87 3E-10 6.991E-10 2.764r-14 9.877E-14 2 874E-10 6 992E-10
3.000E+34 3. 019 E- 10 6.17 4E -10 2 . 2 53 E - 14 7.78 3E-14 3. 019 E-? 3 6.175E-10
3.100E +3 4 3.168E-10 5.5 31E-10 1 852E- 14 6.14 6E-14 3 16RE-10 5.5 31E-10
3.2 0 JE +04 3.327E-10 5.014C-10 1 536E-14 4.864E-14 3 32 7E-10 5.015E-10

.

3.300E+04 3 485E-10 4.595E-10 1 287E-14 3.8 61E-14 3. 485E-10 4.59 6E-10
'

3.400E+04 3 . 6 48 E- 10 4.261E-10 1 087E-14 3.C73E-14 3 648E-10 4.261E -10
3.501E+04 3 80 9 E-10 3.99 4E-10 9.343~-15 2 458E-14 3 808E-10 3.994E-10
3 600E+04 3 98 3E-10 3 79 8E-10 8 166E-15 1 980E-14 3.983E-10 3.798E-10
3.70]E+04 4 140 E-10 3.5 E 8E-10 7.C92 E-15 1 59 5E-14 4.140 E-10 3.589E-10
3.8 0 0E + 04 4 . 315 E- 10 3.4 65E-10 6. 355E- 15 1.301E-14 4. 315 E- 10 3 465E-10-

3.9 0 3E +0 4 4. 38 4E-10 3.3 38E-10 5.73 7E - 15 1 0 6 6E-14 4. 38 4E-10 3.3 38E-it
4.000E+04 4.621E-10 3.249E-10 5.20 7E- 15 8.8 33E-15 4.621E-10 3.249E-10
4.103E+04 4 87 2E-10 3.17 2E-10 4.769E-15 7.374E-15 4.87 2E-10 3.172E-10-

4.2 0 0 E +14 4.95 3E-10 3.23 8E-10 4.472C-15 6.260E-15 4.953E-10 3 20 eE-10
4.303E+04 5 19 4 E-10 3.27 0E-10 4 .167E-15 5.3 45E-15 5.19 4E-10 3.27 0E -10
4.4 3 0E +3 4 5 4 7 9 E-10 3.3 4 6E-10 3.963E-15 4.6 48E-15 5.479E-10 3.3 47E-10
4.500E+04 5. 58 3 E- 10 3.420E-10 3.772E-15 4.C84E-15 5.580E-10 3.420E-10
4.603E+04 5 329E-10 3.57 3E-10 3.669E-15 3.675E-15 5 829E-10 3.57 3E-10
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Table 4.2 (continued)
ZONE 2 PAGE 2SC 9 UTU8E

TIME (YRS) RISK ING RISK ING RISK IhF PISK I4H TOT RISK T07 RISK
ICRP2 ICRP33 ICRF2 ICRP30 ICRP2 ICRP30

4.733E+34 6 118 E-10 3.80 8E-10 3.545E- 15 3.327E-15 6.318E-10 3 809E-10
6.257E-10 4.045E-10 3.t9 3E-13 3.C86E-15 6 257E-10 4.045E-104.803E+04
6.53 6E-10 4.26 3E-10 3.233E-15 2 2 49E-15 6 506E-10 4.26 3C-10 ,

4.900E+04 i

6 836E-10 4 549E-10 3 288E-15 2 270E-15 6.836E-10 4.549E-10 |0.003E+04
5 103E+34 6 95 2E-10 4.719E-10 3 226E-15 2 215E-15 6 952E-10 9.719E-10'

i

7.351E-10 4.929E -10 3.233E-15 2.210E-15 7.351E-10 4.929E-10S.200E+04
7.514E-10 5 151E-10 3 243E- 15 2 20 8E-15 7.514E-10 5 151E-10 |1

'

5.303E+04
7 94 0 E- 10 5 4 09E-10 3 . 2 2 8E - 15 2 19 3E-15 7 940 E- 10 5.409E-10 :_

5 403E+04
8 12 7 E-10 5.664E-10 3 314E-15 2.2 44E-15 8 127E-10 5.66 4E-10

,

5.5COE+04
E.58 5E-10 5.90 3E-10 3.313C-15 2.24 0E-15 8 58 5E-10 5.90 3E-105.603E*04-

5.7 0 3 E +3 4 8 80 2E-10 6 14 2E-10 3 310E-15 2 2 30E-15 8.80 2C-10 6 14 2E-10
9.33 0E-10 6 410E-10 3 30 7E-15 2 222E*15 9.300E-10 6 410E-105 800E+04
9 549E-10 6.649E-10 3.315E-15 2 228E-15 9 549E-10 6.649E-105 903E+04
1 013E-09 6.8 36E-10 3 435E-15 2 305E-15 1 013E-09 6 836E-10

.

6 003E+04
1 046E-09 6.950E-10 3 455E-15 2.316E-15 1 046E-09 6.950E-106 103E+04
1 112E-09 7.086E-10 3 478E-15 2.331E-15 1 112C-09 7.096E-106.203E+04
1 15 0 E-09 7.17 0E -10 3 50 3C-15 2.345E-15 1 15C E-0 9 7 17 0E-106 303E+04
1 217E-09 7.272E-10 3 658E-15 2 4 45E-15 1 217E-09 7 272E-106 4 03E+04

6 5 C3E +0 4 ' t .255E-09 7.2 50E-10 3 694E-15 2 460E-15 1 255E-09 7.250E-10
1.322E-09 7.255E-13 3.713E-15 2.479E-15 1 322E-09 7.255E-106.600E+04
1 364E-09 7 237E-10 3 754E-15 2 506E-15 1 364E-09 7 237E-106.7 00 E +0 4
1 4 33E-09 7 257E-10 3.805E-15 2.548E-15 1 433E-09 7.257E-106 800E+04
1 49 3 E-0 9 7 26 2E-10 3.9 61E- 15 2 6 54 E-15 1. 49 3E-09 7.26 2E-106 900E+04

7.003E+34 1.34 3E- 09 7.2 40E-10 3.595 E- 15 2.68 2E-15 1 54 3E-09 7.240E-10
7 100E+04 1 638E-09 7 235E-10 4.C52E-15 2 727E-15 1 638E-09 7.235F-10

1. 69 4 E- 0 9 7 18 6E -10 4. C9 0E -15 2.7 57E-15 1.69 4E-0 9 7.15 6E-107.203E+04
1 7aSE-09 7 175E-13 4.145E-15 2 800E-15 1 788E-09 7.175E-107.3 0 3E +34
1 85dE-09 7.15 0E-10 4.33 5E- 15 2.90 7E-15 1 858E-0 9 7.150E-107.430E+04
1 925E-09 7.121E-10 4.364E-15 2.951E-15 1 925E-09 7.121E-107.500E+34
2. 336E-09 7 125E-10 4 410E-15 2.987E-15 2.036E-09 7.125E-107.600E+04
2.10 e E-09 7 10 6E-10 4 .476E -15 3.C 34E-15 2.10 8E-0 9 7.10 6E -107.7 0 0 E + 3 4

7 8 00E+3 4 2.225E-09 7 146E-10 4.541E- 15 3.C79E-15 2. 225E-09 7 146E-10
2.30 3E-39 7 165E-10 4.727 E-15 3.201E-15 2.30 3E-0 9 7.1E 5E-107.903E+04
2.39 2E- 09 7 17 3E -10 4 .79 8E- 15 3.24 2E-15 2 38 2E-0 9 7 17 3E -108.333E+34

8.103E +0 4 2.50 3E-09 7 219E-10 4.8 76E- 15 3.30 0E-15 2 50 3E-0 9 7 219E-10| 2.58 2E-09 7 22 0E-10 4.9 37E-15 3.330E-15 2.582E-09 7.220E-10| 8 203E+34
2.665E-09 7.248E-10 5.C20!-15 3.372E-15 2 665E-09 7.248E-108.300E+94'

2.792E-09 7.316E-10 5 144 E-15 3.4 42E-15 2 792E-09 7.316E-106 400E*24 I

2.870E-09 7 344E-10 5 308F-15 3.537E-15 2.870E-09 7 344E-10S.503E*34
2.954E-09 7 37 0E-10 5 388E-15 3.577E-15 2.954E-09 7.370E-10

,

8 2.03E+34
3.076E-09 7.4 4 4E -10 5.46 3E-15 3.615E-15 3. C76E-09 7.4 4 4E -10a.700E+04
3.133E-09 7.46 4E-10 5.534? -15 3.650E-15 3 133E-09 7 464E-108 8 03E+04

8.903E+04 3 148E-09 7.416E-10 5 591E-15 3.671E-15 3.148E-09 7.416E-10~

9.000E+04 3. 313 E- 09 7.559E-10 5.P 3 6E-15 3.79 4 E-15 3. 313E-0 9 7. 559E-10.
3 377E-09 7.59 4E-10 5.867E-15 3 818E-15 3 377E-09 7.58 4E-109.103E+04
3.422E-0 9 7.588E-10 5.516E-15 3.833E-15 3.422E-0 9 7.588E-10- 9.203E+34

9.300E+04 3.59 0 E-09 7.737E-13 5.970 E-15 3 855E-15 3.590E-09 7.737E-10
3.613E-09 7.718E-10 6.013E-15 3.867C-15 3.613E-09' 7 718E-10

.

'9.403E+34
3 701E-09 7 769E-10 6.C50 E-15 3.876E-15 3.701E-0 9 7.769E-109.500E+34-

3.941E-09 7.911E-10 6 251E-15 3.593E-15 3.841E-09 7 911E-109.603E+04
3.842E-09 7.880E-10 6.291E-15 4.004E-15 3.842E-09 7.880E-109.700E+04
3 970E-09 7.995E-10 6 336E-15 4.C21E-15 3 97 CE-0 9 7 995E-109 8 03E+04
4. 364 E-0 9 8. 3 66E-10 6.361 E- 15 4.C29E-15 4.064 E-0 9 8. 066E -109.90]E+04

1.0 0 3E+0 5 4.081E-0 9 8.058E-10 6.38 7E- 15 4.C 36E-15 4. 081E-0 9 8 058E-10
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Mean Groundwater Discharge Curves
for the U-tube Scenario
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two risk curves (Figure 4.3). At 50,000 to 100,000 years,

22699Tc, 229Th, 239Pu and Ra appear to be the main radionuclides

226discharged, with the Ra 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-

226that the Ra 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 C1/ 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
.

245 246 241 243
that are discharged include Cm, Cm, Am and Am.

- At times >50,000 years the ICRP2 risk results dominate

239 226the ICRP30 risks. Technetium-99, Pu and Ra' 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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Tcblo 4.3 Rick Eatimates for the U-tuba Scancrio With Withdrcwal Wells for Zone
SC 10 UTUBE/uCLLS ZONE 1 PAGE 1

TIME (YRS) RISK ING RISK IN G RI5K INF RISK INH TOT RI3K TOT RISK

ICRP2 ICRP30 IC AP2 ICEF30 ICRP2 I C RP30

1 000E+02 0. O. O. 3. O. O.

2 0 00E+02 0. O. 3. O. O. O.

3 0 0 0E+ 02 0. O. O. O. G. O.

4. 0 0 0E + 0 2 0. O. O. O. G. O.

5 0 00E+ 02 0. O. O. 3. O. O..

6 0 00E+02 0. O. 3. O. O. O. !

. 7 0 00E+ 02 1 9 7 2E- 13 4.52 2E-11 3. o 53 E - 21 a.619E-21 1. i T 2C- 13 4.5 2 2 E-11

d.0 00E+ 02 5. 551E- 13 1 27 3E-10 1. 0 30 E-2 0 2.427E-20 5. 5 51E- 13 1 2 7 3 E- 10
9. 0 0 0E* 02 5. d 59E- 12 7 354E-10 2.562E-19 3.363E-19 5.oS9E-12 7.35 4E-10
1 0 0 0E + 03 2 4 05E-10 d . 757 E-0 3 4 411E-18 7.71TE-16 2.4 0 5E-10 8.7 59E- 09 |'

'

1 10 0E+ 03 9. 32 6E-10 3 97 0E-0 B 1. d 16C- 17 3 . 732 E- 17 9.92 mE- 10 3 9 7 0 E- 08
1 2 00E+ 03 2. C71E-09 8.492E-08 3. 762E-17 8. C52E-17 2 0 71E-09 8 49 2E-08
1 3 0 0E * 03 3 2 71E- 09 1 246E-07 5. 5 0 4 E- 17 1.165 E -16 3. 271 E- 0 9 1 24 6 E- 07-

1 4 0 0E+ 03 u.112E-0 3 1 595E-0 7 7. 06sE - 17 1 504E-16 6 112E-0 9 1 595E-07
1. 5 0 0E + 03 8. 95 2E-0 9 1. 929E- 0 7 8.5 29E- 17 1. 794E-16 6.952E- 0 9 1.9 29 E-07
1 6 0 0E + 03 1. 3 0 2E- 06 2 177E-u7 9.697E- 17 2. 007E-16 1 302 E-Od 2 17 7E-07
1 7 00E+ 03 1.751E-Od 2 376E-07 1 0 73C - 16 2.182E-16 1. 7 51 E - 08 2 37 6 E- 0 7
1 8 00E+03 2. 2 0 7E- 0 3 2 510 E-0 7 1 164 E- 16 2. 324 E-16 2 20 7E- O d 2 510 E-0 7
1.9 0 0E + 03 2. 952E- Od 2. 597 E-0 7 1. 244E- 16 2. 426E-16 2 85 2E- 08 2 59 7E-07
2 0 00E+03 3 498E-08 2 665E-01 1 327E- 16 2.549E-16 3 4 9 3E- Od 2 68 5E-07
2 100E+03 4 333E- Cd 2 712E-07 1 950E- 16 2.692E-16 4 333E-Od 2 712E-0 7
2 2 00E+03 5 219E-08 2 876E-07 1 610E- 16 2.871E-16 5 219 E-0 8 2. 8 7 6E-0 7
2 3 00E+ 03 6. 210E-0 8 3 521E-07 2 0 40E-16 3.505E-16 6.210E-0 8 3 521E-07
2 4 00E+ 03 7.361E-03 4 070E-07 2. 4 67E- 16 4. 228E-16 7. 3612- 08 4 0 7 0E-0 7
2 5 0 0E+ 03 b. 66 4E-0 8 4. 67 5 E-0 7 3. 0 35E - 16 5.14EE-16 c . 6u4 E- 0 8 4 615 E- 0 T
2.6 00E + 0 3 1. C0 7E-0 7 5. 25 3E-07 3. 7 22 E - 16 6.133E-16 1 00 7 E-0 7 5.2 5 3E- 07
2 7 0 0E+ 0 3 1 151E-07 5 813E-0 7 4. 5 49E- 16 7. 200E-16 1 151E-0 7 5 813E-07
2 8 00E+03 1 306E-0 7 6 4 31E-07 5 7 4 7 E - 16 8. 5 46E - 16 1 30 6E- 0 7 6 4 31 E- 01
2 9 00E+03 1 477E-07 T.04TE-07 7. 50 3E - 16 1. 026 E -15 1 417E-0 7 7 04 7E-07
3.0 0 0E+ 03 1 650E-07 7.634E-07 1.G33E-15 1. 295E-15 1 65 3 E- 0 7 7. 6 3 4 E- 07
3 10 3E+ 03 1 8 5 0E- 01 d .123E -0 7 1 592E- 15 1. 755E-15 1 8 5 0E- 0 7 8 12 3E-07
3.2 0 0E + 0 3 2. C63E-01 8.671E-07 3 165E-15 2.925E-15 2 06 3E-07 6 6 TIE-07
3.3 0 0E+ 03 2 293E-0 7 9 209E-07 5 10 2E- 15 4. 311E- 15 2 29 3E- 07 9. 2G 9 E- 07
3. 9 0 0E+ 03 2.5 39E- C7 9.7 64 E-0 7 7. 417E- 15 5.966E-15 2.5 39E- 07 9. T64 E-07
3.5 0 0E +0 3 2 7 95E-07 1 042E-06 1 02 3E -14 8. C04E-15 2. T95E- 0 7 1 04 2E-06
3 6 0 0E+ 03 3. 0 79 E-0 7 1 10 3E-06 1. 37 2E- 14 1.c44E-14 3 073E-07 1 10 3E-06
3. 7 0 0E+ 03 3. 37 2E-0 7 1.175E-06 1 7 9 4E- 14 1.341E-14 3. 3 7 2E - 0 7 1.17 5 E- 06
3 8 0 0E+03 3.689E-07 1 298E-06 2. 28 9E - 14 1.688E-14 3. 6 8 9 E- 0 7 1 2 4 8 E- 06

- 3 9 0 0E + 0 3 4. C22E-0 7 1 239 E-06 2. B o 1 E - 14 2 099E-14 4 022E-0T 1 2e 4E-06
4 0 0 0E+ 3 4. 3 7 0E- 01 1 2 9 (E-0 6 3 566E- 14 2.572E-14 4. 3 7 3C- 0 7 1.2 9 T E- 06

4 10 0E+ u 3 4. 7 45E- 01 1 314E-0 6 4. 3 3d E - 14 3.105E-14 4.7 4 5E- 07 1 214 E-06
4 2 0 0E+03 5 130E- C7 1. 332E-06 5.19 9 E - 14 3.696E-14 5.13 3 E - 0 7 1. 3 3 2 E- 06
4 3 0 0E+03 5. 5 4 2E- 0 7 1 35 9E-0 6 6.13SE- 14 4 343E-14 5.5 4 2E- 07 1. 35 9 E-06

.

4 400E+03 5.96sE-07 1 391E-06 7.153F-14 5.C44E-14 5. 9 6 3 E- 0 7 1. 391 E- 06
4.5 0 0E+03 6 40SE-0 7 1 427 E-06 d.229E-A. 3 765E-14 b.4 0 3 E- 0 i 1 42 7 E- 06

- 4. 6 0 0E + 0 3 6. 3 71E- 0 7 1. 46 6E-0 6 9.363C-14 6.566E-14 6 8 71 E- 0 T 1. 4 6 6 E- 06
4.7 0 0E+ 03 7. 3 39E- 07 1 507 E-06 1. 054 E- 13 7.379E-14 7. 3 39 L- 0 7,1. 5 0 7 E- 06
4 8 0 0E + 03 7. 82 iE-07 1 54 9E-06 1 177E- 13 d .216E-14 7.o 2 T E- 0 7 1 5 4 9 E- 06

'

4. 9 0 0E + 03 b. 323E- 07 1 593E-0 6 1 301E- 13 9. C69E-14 8. 32 3E- 0 7 1.5 9 3E- 06

5. 0 00E+ 03 8. 8 30E- C7 1 6 3 7E-06 1. 42 5E- 13 9. 923 E- 14 8. 8 3 0 E- 0 7 1 6 3 7 E- 06
5 100E + 03 6.59 2E-0 6 1 155E-04 2. 9 34E - 12 1 101E-11 6.59 2L-06 1 155E-04
5 2 00E+ 03 4 163E-05 8 161E-64 2 009E-11 7.d 31E-11 4.163E-0 5 8 161E-04
5. 3 00E + 03 6. 35 0 E- 0 5 1. 25 3E-0 3 3. 0 72E- 11 1.200E-10 6. 35 0 E- 0 5 1. 25 3 E- 0 3
5. 4 00E+ 03 6. 595E-0 5 1. 299E-03 3.13 4E - 11 1.24 3E-10 6 59 5E- 05 1 2 9 9 E-03
5.5 00E +03 6. 606E-05 1 299E-03 3.185E- 11 1.2 4 3C- 10 6. 6 06 E- 0 5 1. 29 9 E- 03
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Tablo 4.3 (continuqd) j

SC 10 UTUBE/ HELLS ZONE 1 PAGE 2 |
1
'TIME (YRS) RISK ING RI3K ING RISK INH RISK INH TOT RISK TOT RI SK

ICRP2 ICRP33 ICRP2 ICR P3 0 ICRP2 ICRP30 |

5 6 00E+ 03 6 251E-05 1 225E-0 3 3. 00 7 E-11 1 173E-10 6 251 E-0 5 1 225E-03
5. 7 0 0E + 03 6. 260E- 05 1. 225C-0 3 3. 00 7E - 11 1.172E-10 6. 26 0 E- 0 5 1.22 5E- 03
5 8 0 0E + 03 6 17 2E-0 5 1 20 4 E-0 3 2. 9 59E- 11 1.153E-10 6 17 2E-0 5 1.20 4 E- 03'

..

1 5.9 00E + 03 5 396E-05 1 147E-03 2. 819E- 11 1 09d E-10 5.o 96E-0 5 1.14 7E- 03
6.0 0 0E+ 03 5. 69 9E-0 5 1.14 5E-03 2. s 15E- 11 1. 096 E-10 5.89 9E- 0 5 1 14 5E-03
6.10 0E + 03 5. 7 3 7E- 05 1.13 9 E-03 2 733E- 11 1. C62E -10 5. 7 3 7E- C 5 1.10 9 E-03-

I 6 2 00E+03 5 564E-051.072E-03 2. 6 40E- 11 1. C26E-10 5 564 E- 05 1 07 2E-03
6.3 0 0E + 03 5. 564E-05 1 069 E-03 2 6 35E- 11 1. C24E-10 5 564E-05 1. 069E-03
6.4 0 0E + 03 5 34 2E- 05 1. C 22E-03 2. 513 E- 11 9. 7bO E- 11 5. 3 4 2 E- 05 1. 02 2 E-03
6.5 00E+03 5 260E-05 1 002E-03 2. 473E-11 9 594E-11 5 260E- 05 1 00 2E-03
6.6 0 0E + 03 5. 259E- 05 9.96 9E-04 2 9 66E- 11 9 564E-11 5.259E- 0 5 9.98 9 E-04
6 7 00E+ 03 4.934E-05 9 40 6E-04 2. 32 4E- 11 9. 005E-11 4 9d4 E- 05 9.4 0 6E-04-

6.8 0 0E + 03 4. 98 3E- 0 5 9. 3 71 E-04 2. 316E- 11 8.971 E-11 4.98 3E- 0 5 9.371E- 04
6.9 0 0E + 03 4. 952E-05 9. 27 7E-0 4 2 294E- 11 8.881E-11 4.952 t- 0 5 9. 27 7E- 04
7.0 0 0E + 0 3 4. 714E-05 d. 76 5E-0 4 2 169 E- 11 d . 391E -11 4. 714E- 05 8.7 6 5E-04
T.10 0E+ 03 4. T26E- 05 d. 755E-0 4 2 166E- 11 8 361E-11 4. 72oE- 05 S. 75 5E-0 4
7.2 0 0E+ 03 4. 6 4 2E- C5 8.550E-0 4 2 119E- 11 S.185E-11 4. 6 4 2E- C5 8.5 5 0 E- 04
7.3 0 0E+03 4 48 4E-05 8 19dE-0 4 2.033E-11 7 847E-11 4 484E-05 8 19 8E-04
7.4 0 0E + 03 4. 49 4 E-0 5 a .1d 3E-J4 2 030E-11 7 833E-11 4 49 4 E - 0 5 8 .16 3 E- 04
1.5 0 0E+ 0 3 4. 361E-0 5 7.8 7 8 E- 04 1. 9 5 7 E - 11 7. 5 41E - 11 4. 3 61E- 0 5 7. 8 7 8 E- 0 4
7.6 00E+ 03 4 26 9E-0 5 7.668E-0 4 1. 9 0 6 E - 11 7.3 40 E-11 4.26d E- 0 5 7. 668E- 04

; 7. 7 0 0E * 03 4. 281E- 05 7.6 9 8 E-04 1 90?E-11 7 321E-11 4.281E- 05 7.64 8 E- 04
7 8 00E+03 4 100E-05 7 257E-04 1 30 7E- 11 6.9 46 E-11 4.10 3 E-0 5 7.25 7E-0 4
7.9 0 0E + 03 4. C66E-05 7 17 *E-0 4 1. Is TE- 11 6 366E-11 4. 0 63 E- 0 5 7 17 4 E-0 4
d. 0 00E+ 0 3 4. 09 3E-05 7.14 3E-04 1. 7 32 E - 11 6. 8 42 E- 11 4. 08 3E-0 5 7 14 8 E- 04
8 100E+03 3.89 7E-05 6.712E-04 1.677E-11 6 424E-11 3 89 7E-05 6 712E-04
8 2 00E +03 3.3 0 7E-05 6.70dE-04 1. 6 76E - 11 6 420 E-11 3.5 0 7E- 0 5 6.7 0 8 E-04
8 3 0 0 E+ 03 3 881E-05 6.5's 9E-04 1. o51E- 11 6 316E-11 3. 3 61E- 0 5 6.59 9 E- 04
8.4 0 0E + 03 3. 7 37E- C 5 6 23 0E-04 1 574E- 11 6. CICE -11 3. 7 3 7E- 0 5 6. 28 0 E- 04
8.5 00E+ 03 3. 759E-05 6 2 72E-04 1. 57 3E- 11 6 002E -11 3. 7 59E- 0 5 6. 27 2E- 04
6.6 0 0E+ 03 3. 68 4E-05 6 08 3E-0 4 1 527E- 11 5.621E-11 3 684E-05 6.08 3E-04
d. 7 00E+03 3. 6 02E- 05 5.8 7 6E-04 1 4 77E- 11 5.623E-11 3.6 02E- 05 5.87 6E- 04
8.800E+03 3 621E-05 5.364E-J4 1. 4 7 5E- 11 5. 611E- 11 3.621E- 05 5.86 4 E-04
S. 9 0 0E + 03 3. 511E-05 5.60 BE-04 1. 413E- 11 5 365E-11 3.512E-05 5.60 6 E-04
9.0 00E+ 03 3 46 7E-05 5.500E-04 1. 3 83 E- 11 5. 262E- 11 3. 487E- 0 5 5 5 0 0 E- 04
9.10 0E + 03 3. 49 3E-05 5.43 3E-04 1. 36 4E- 11 5.2 46E- 11 3. 493E- 05 5. 48 3E- 04
9.2 0 0E+ 03 3. 371E-05 5 169E-04 1. 3 0 3 E- 11 4.9 45E -11 3.3 71E- 0 5 5.16 9 E-04
9.3 0 0E + 03 3. 369E-05 5 146E-04 1. 3 0 3E - 11 4.923E-11 3.369E-0 5 5 14 6E-04-

1 9.4 00E+ 03 3 362E-05 5 100E-04 1. 2 93E- 11 4 679E-11 3 3d2E-05 5 10 0E-04
1 9.5 0 0E+ 03 3. 255E- 05 4.818E-0 9 1 225E- 11 4.608E-11 3. 255E- 0 5 4. 818 E- 0 4

9.6 0 0E +03 3 28 5E-05 4 814 E-04 1. 22 5E- 11 4.60 4E-11 3.285 E- 05 4. 814 E- 04, .

9. T 00E+03 3. 25 0E- 05 4.70 4E-04 1.19 9 E - 11 4 . 4 99 E -11 3 25 0E- 05 4. 70 4E-04
9. 8 0 0E * 03 3.17 9E-0 5 4 510 E-0 4 1.151E-11 4. 313E -11 3.17 9 E- 0 5 4. 510 E- 0 4
9.9 00E* 03 3 199E-05 4.502E-04 1 150E-11 4. 306E-11 3.19 9E-3 5 4. 50 2 E-04

- 1 0 00E+04 3 140E-05 4 338E-04 1 111E-11 4 149E-11 3 14 0E-05 4.3 38 E- 04
1 100E+09 2 941E-05 3 463E-04 9 054E-12 3 310E-11 2.941E-05 3.463E-04
1. 2 0 0 E + 0 4 2. 779E-05 2.67 3E-04 7. 20 0E - 12 2. 552E-11 2.77 9E- 0 5 2.67 3E- 04

~ 1.300E.04 2. 7 4 PE-05 2 19 9E-J4 6 115E-12 2. C97E-11 2. 7 4 dE- 0 5 2.19 9 E-0 4
1 400E+04 2.727t 05 1.715E-04 5. 00 3 E - 12 1. 6 34 E-11 2. 7 27 E- 05 1.715 E- 0 4
1.500E+04 2 74 3E- 05 1 382E-0 4 4. 256E- 12 1 314 E-11 2. 7 4 8 E- 0 5 1.3 6 2 E- 0 4
1. 6 0 0 E + 0 4 2. 8 6 5 E- 0 5 1.13 2 E-0 4 3. 7 0 4E- 12 1. 074E-11 2. 865E- 05 1 132 E- 04
1. 7 0 0 E + 0 4 2. 9 7 3E-05 9 16 7E-0 5 3. 243E- 12 d.626E-12 2.973E- 0 5 9 16 7E-05
1 9 00E+0 4 3.182E-05 7 971E-05 2 93SE-12 7.397E-12 3 182E-05 7.9 71E-05
1 900E+09 3 429E-05 6.770E-05 2. 7 32E- 12 6 155E-12 3. 4 24 E- 05 6.7 7 0 E-05
2.0 0 0E+ 04 3. 59 2E- C 5 5.9 7 5E-05 2. 554E- 12 5.299E-12 3.59 8E- 0 5 5.975 E- 05
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Table 4.3 (continund)
SC 10 UTUBE/ BELLS ZONE 1 PAGE 3

TIME (YRS) RISK ING RISK IN G RISK inh RISK IN H TOT RISK TOT RISK
ICAP2 ICRP30 10RP2 ICRP30 ICRP2 I CRP 30

2 100E+04 3 868E-0 5 5 396E-05 2 415E- 12 4.646E-12 3.868E-0 5 5.396 E-05
2 2 00E+04 4.112E-05 4 89 dE-0 5 2 293E- 12 4. C59E-12 4 112E-05 4 89 8E-05
2 300E+04 4. 359E-0 5 4. 759 E-0 5 2. 257E- 12 3 732E-12 4. 359E-05 4.75 4 E-05
2 4 00E+ 04 4. 69 2E- 05 4. 8 01E-0 5 2 289E- 12 3. 4 34E-12 4.69 2E- 05 4. 801E- 05
2 5 00E+04 4.9 6 7E-05 4 945E-0 5 2 306E-12 3 213E-12 4 967E-0 5 4.94 bE- 05

,,

2 600E*04 5 349E- 05 5 122E-65 2 3 46E- 12 3. C54E-12 5 349E- 05 5.12 2E-65
2 700E+04 5 79 8E-0 5 5. 321E-05 2 386E- 12 2.9 41E-12 5. 79 8E-0 5 5. 321E-05
2.dO0E+04 6. C6 7E-05 5. 49 8E-05 2 452E- 12 2.908E-12 6 067E-05 5 49 8E-05

-

2 9 00L+04 6 463E-05 5 645E-05 2 537E- 12 2.846E-12 6.46 3E- 0 5 5. 64 5 E- 05
3 0 0 0E+ 04 6.779E-05 5.791E-05 2 51 sE- 12 2. 769E-12 6. 77 9E- 0 5 5.7 91E-05-

3.10 0E + 0 4 7.11 SE- 0 5 5. 9 0 2E-0 5 2. 52 2E- 12 2. 687 E- 12 7.118E- 0 5 5 9 0 2E- 05
3 2 00E+ 04 7. 4 51E-0 5 6. 04 6E -05 2 562C-12 2.633E-12 7.451E-05 6 046E-05
3 300E+04 7. 79 4E-05 6.195E-05 2. 59 9E- 12 2 591E-12 7 19 4E- 0 5 6.14 5E- 05-

3 4 COE+04 b. 062E-0 5 6. 20 9E-05 2 614E-12 2.539E-12 8 062E-0 5 6. 20 9E-05
3.5 0 CE+ 04 8. 3 20E- 05 6. 272E-0 5 2 624E-12 2.49 4E-12 8.320 E- 0 5 6 2 7 2E- 05
3 6 00E+04 8 57 7E-05 6.345E-05 2 650E- 12 2. 468 E-12 8 57 7E-05 6. 34 5E- 05
3 7 0 0E+ 04 9 8 40E-05 6. 39 5E-05 2 663E- 12 2.431E-12 8.d40E- 05 6 39 5E-05
3.6 0 0E+ 04 9 05 EE-0 5 6 28 3E-G 5 2. 617E- 12 2. 360E-12 9. 058E-0 5 6. 28 3E-05
3 9 0 0E+ 0 4 9 2 7 4 E- 0 5 6.15 8E-0 5 2 577E- 12 2.291E-12 9 274 E- 05 6 15 8E-05
4 000E+04 9 493E-05 6.037E-05 2 530E-12 2 220E-12 9.49 3E-05 6.03 7E-05
4 10 0E+04 9. iOSE-05 5 922E-35 2 4o5E- 12 2 152E-12 9 705E-05 5 922E-05
4.2 00E +04 9. 910 E- 0 5 5.8 2oE-0 5 2 4 51E- 12 2. 093 E-12 9.910 E- 0 5 5. 8 2 8 E- 05
4 3 0 0E+04 1. C13E-0 4 5.7 34E-35 2 406E-12 2. C30E-12 1 013E-04 5. 734 E- 05
4.400E+04 1 037E-04 5.647E-05 2 379E-12 1.962 E-12 1. 0 3 7E - C 4 5. 6 4 7 E- 05
4.500E+04 1 066E-34 5 521E-05 2 316E- 12 1.912E-12 1 066E-0 4 5.521E-05
4.6 00E +04 1. C9 4E-04 5.40 3E-0 5 2 262E- 12 1. 8 49 E-12 1 09 4 E-04 5.4 0 3E- 05
4 700E+04 1 137E-04 5 301E-0 5 2 213E-12 1. 79 5E - 12 1 137E- 0 4 5.301E-05
4.8 0 0E+ 04 1 175E-04 5.202E-05 2 157E-12 1. 731E-12 1 175E- 0 4 5. 20 2E-05
4.900E+04 1 20 9E- 0 4 5 117E-05 2 123E- 12 1.685E-12 1 209E- 0 4 5.117E-05
5.0 00E+ 04 1 2 46E- C4 5. 029E-05 2 062E-12 1.622E-12 1.24 6E- C 4 5. 02 9E-05
5 100E +04 1 278E- 04 4.926 E-05 2 013E-12 1.574E-12 1 27 9 E- 0 4 4.9 26 E-05
542 00E+04 1 316E- 0 4 4.81 oE-5 5 1 9 8 0E- 12 1. 5 31E - 12 1. 316 E - 0 4 4 . 81 c E- 0 5
5 3 00E+04 1 354E-04 4.710E-05 1.930E-12 1.482E-12 1. 354E-0 4 4.710E-05
5. 4 0 0 E + 04 1 389E- 04 4.605E-05 1 864E- 12 1.437E-12 1.36 9E- 04 4.60 5E-05
5.5 00E+ 04 1 4 28E- 04 4.512E-05 1 865E-12 1 410E-12 1. 4 28E- 0 4 4.512 E-0 5
5.600E+04 1 470E-04 4.417E-05 1. 1 ) E - 12 1.366E-12 1. 4 /0 E- 04 4.417E- 05
5.7 00E + 04 1.505E-04 4.313E-05 1. 7 7 4 E- 12 1.324E-12 1. 50 5 E- 0 4 4. 313 E- 05

5.800E+04 1 547E-0 4 4.229E-05 1 7 35E- 12 1. 287 E-12 1.34 7E- 0 4 4.229E- 05
5 9 00E+04 1 591E- 04 4.165E-0 5 1. 724E- 12 1 26B E -12 1 591E- 0 4 4.16 5E-05
o.0 00E+ 04 1 625E- 04 4. 095E-0 5 1 691 E- 12 1 237 E-12 1.625 E- 04 4. 07 5E-05

.

6.10 0 E + 0 4 1.663E-04 4.C18C-05 1.658E-12 1.207E-12 1. 663E- 0 4 4.'018E-05
,

6.200E+04 1.703E-04 3.921E-05 1 62SE-12 1 181E-12 1.703E-04 3 9 21E-05
l 6.300E+04 1 748E-04 3 847E-05 1 6 30E- 12 1.163 E - 12 1. 7 4d E - 0 4 3. 8 4 7 E- 05

6 400E+04 1 792E-04 3.775E-05 1. 6 01 E - 12 1.167E-12 1. 79 2 E- 0 4 3.7 7 5E-05

6. 5 0 CE+ 04 1 8 33E- C4 3. 7 0 4 E- 05 1. 58 0 E- 12 1.158 E- 12 1.8 33E- 04 3.70 4 E-05
- 6.6 00E+ 04 1 971E-04 3.662E-0 5 1. 566E-12 1 156E-12 1. 9 71E- 04 3.66 2E-05

|

6.7 0 0E+ 04 1 89 7E- 0 4 3.613E-05 1. 56 3E- 12 1 193E-12 1. 69 7E-0 4 3. 61 d E- 05
6.800E+04 1.933E-04 3.599E-35 1. 531E- 12 1. 223 E- 12 1. 9 3 3E- G4' 3. 59 9 E- 0 5

|

~ 6.900E+04 1 9 81E-04 3.569 E-05 1. 570E- 12 1 243E-12 1. 9 81 E- 04 3. 56 9 E- 05 '

7.0 0 0E+ 04 2 044E-04 3.561E-05 1 562E- 12 1 258E-12 2. 044E- 04 3.5 61E-05
7.100E+04 2 098E-04 3.530E-05 1 553E- 12 1 271E-12 2.093E-04 3 530E-05
7. 2 0 0 E + 0 4 2.139E- C4 3.509E-05 1.580E-12 1. 29 5E- 12 2.139 E- C4 3. 50 9 E- 05
7.300E+04 2 169E-04 3 490E-05 1. 575E- 12 1 296E -12 2.169E-0 4 3.49 0E-05
7. 4 0 0E+ 04 2 215E-04 3 63 7E-05 1. 6 4eE- 12 1 403E-12 2.215E-0 4 3 6 3 7E- C5
7.5 00E+04 2 272E-04 3.772E-05 1. 70 2E - 12 1. 469 E -12 2.2 72E- 0 4 3.772E-05
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Table 4.3 (continusd)
SC 10 UTUBE/uELLS ZJNE 1 PAGE 4

TIME (YRS) RISK ING RISK ING RISK INF RISK INH TOT RISK TOT RISK

ICRP2 ICRP30 ICRP2 ICRP30 ICRP2 ICRP30

7.6 0 0E+ 04 2 339E-C4 3.823E-35 1 733C-12 1. 459E-12 2.3 39E- C4 3 8 2 3E- 05
7.700E+04 2 38 7E-0 4 3 626E-05 1 726E- 12 1.452E-12 2. 387E- 0 4 3.8 26 E-05
7.8 00E + 04 2 412E-04 3 813E-05 1.709E-12 1 419 E-12 2 412E- 04 3.813 E- 05
7.V00E+04 2 4b6E-04 3.856C-05 1 7 0sE- 12 1.399E-12 2.456E-0 4 3.856E-05
a.0 00E + 04 2 481E-04 3 898E-05 1 702E-12 1.377E-12 2.481E- 0 4 3.89 8E-05

.

d.100E+04 2 549E- 04 3 957E-05 1 696E- 12 1 356E-12 2 549E-04 3 95 7E-05
8 200E+04 2 620E-04 3 99 4E-05 1 7 21E- 12 1 353 E-12 2.620E- 04 3.9 9 4 E-05-

4. 3 00E + 04 2. 6 49E- 04 4.C81E-35 1. 711E- 12 1.329E-12 2.6 49 E- 04 4.081E-05
3.4 00E + 04 2 717E- 0 4 4.13 8E-0 5 1 709E-12 1 311E-12 2.717E-0 4 4.13 8 E-05
a.5 0 0E + 04 2. 7 36E- C 4 4.19 8E-3 5 1 7 0 6E- 12 1 293E-12 2.7 36E- 0 4 4.19 8E-05

'

8.6 0 0E +0 4 2 415E-0 4 4.299 E-3 5 1.707E-12 1 279E-12 2 615 E- 0 4 4. 2 5 9 E- 05
d.700E+04 2 382E-04 4.334E-05 1 7 22E- 12 1 278E-12 2. 38 2E- 04 4. 38 4 E- 05
d.800E+04 2.9 37E- C4 4 49 7E-05 1 755E- 12 1 287E-12 2 937E- 04 4 49 7E-05*

8.9 00E +04 3 009E-34 4.o0 2E-05 1 76eE- 12 1 265E-12 3 00 5 E-04 4.6 0 2E-05
9.000E+04 3 021E-04 4 691E-05 1 764E-12 1.272E-12 3 021E-04 4.691E-05
9.10 0 E + 0 4 3.C85E-04 4.791E-05 1 777E-12 1 272E-12 3. C85E-04 4.7 91 E- 05
9.2 0 0E + 0 4 3 14 4E- 04 4.889E-05 1 774E-12 1 262E-12 3 144E-04 4 88 9 E-05
9.3 0 0E + 04 3. 2 01E- 04 4.939E-US 1 313E- 12 1 265E-12 3.201E- 04 4.9 9 9E-05
9.400E+04 3 2 81E- 0 4 5. C9 8E-0 5 1 8 43 E- 12 1.304E-12 3 281E- 04 5.09 8E-05
9. 5 0 0E + 04 3. 3 2 0E- C4 5 60 dE-05 2 0 43E- 12 1 4 47E-12 3 320E-04 5.60 8 E- 05
9.600E+04 3. 36 0E- 04 5.75 sE-0 5 2 095E-12 1.473E-12 3 38 0E-04 5.75 eE-05
9.700E+04 3 411E-04 5. s 30 E-05 2 112E-12 1.4 79 E-12 3 411 E- 0 4 5 8 3 C E- G5
3.aC0E+04 3.454E-04 5. 9 7 sE-0 3 2 111E- 12 1.476E-12 3. 454 E- 0 4 5.8 7 8E- 05
9.900E+04 3. 513 E- 0 4 5 96 0 E-0 5 2 160E- 12 1 499E-12 3.519 E-04 5.96 0 E-05
1 0 00E +05 3.5 34E- C4 5 9 s 3E-0 5 2 164E-12 1 49aE-12 3 5 34E- C4 5 96 3E-05

-
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'I d b l e 4 . 4 Rick Estimaten for the U-tube Scenario With Withdrawal Wells for Zone ;
3C 10 UTUBE/ WELLS ZONE 2 PAGE 1

TIME (YRS) RISn ING RIJK IN G RISK INF RISK IN H TOT RISK TOT RI SK

ICRP2 ICxP30 ICRP2 ICRP30 ICRP2 ICRP30

1 000E+02 0. O. O. O. D. O.

2 000E+02 0. O. O. O. J. O.

3 0 0 0E* 02 0. G. J. O. O. D.

4. 0 0 0E * 02 0. 3. J. C. O. D.
-

5 000E+02 0. 3. O. O. O. O.

6.000E+02 0. O. J. O. D. G.

T.000E+02 0. O. 9. G. O. C.'

8.0 0 0E + 02 0. O. 9. O. G. O.

9. 0 0 0E + 02 0. G. O. O. O. O.

1 0 0 0E+ 03 3 39 7E- 13 1 212E-12 1 3 2 3E- 19 3 510E-19 3. 39 7E- 13 1 212 E-12
,

1.100E + 0 3 S. C13 E - 13 3. Co SE-12 7. 9 29 E- 19 1. d 49 E - 18 8. 018E-13 3. C8 5E-12
1.2 0 0E * 03 1 265E- 12 5.115E-12 1 3 0 9E- 19 4.C91E-18 1.26 5E- 12 5.115E-12

~

1 3 0 0E + 03 1 7 4 7E- 12 7 17 4E-12 2 6616-18 6. C3b E -18 1 7 4 7E- 12 7.17 4E-12
1 4 0 0E + 03 4. C 92E- 12 1 4 01 E-11 3.353 E- 18 7 557E-18 4. 0 42 E - 12 1.4 01E-11

1.5 0 0E+ 03 6.15 3E- 12 2 126E-11 3 970E-Id 8.877E-18 6.15 3E- 12 2.12 6E-11
1 6 0 0E* 03 8. 4 0 6E-12 2 0 36E-11 4. 7 25i- 18 9 960 E-18 8 4 J6E- 12 2.836E- 11
1 7 0 0E + 03 1. C 3 4E-11 3.418 E-11 5.141E - 13 1. C67 E -17 1 03 4 E - 11 3 .41 o E- 11
1 8 00 E+ 03 1.139E -11 3.690E-11 5. 4 71 E - 18 1.114 E - 17 1.139 E- 11 3.69 0 E-11
1.9 00E+ 03 1 264E-11 3 96 3E-11 5. 72 3E - 18 1 139E-17 1.2 6 4 E- 11 3. 96 3 E-11
2.0 0 0E + 03 1 3 90 E-11 4.2 3 7 E-11 5.996E-1d 1 165E-17 1 39 0 E- 11 4 .2 3 7 E-11
2 10 0E + 03 1 51 *E-11 4. 4 t o E-11 6.350E-lo 1 196 E-17 1 514 E- 11 4.4 7 a E-11
2. 2 0 0E + 0 3 1. 6 2 5E - 11 4 . 7 3 3E-11 6. 3 04E- 18 1 2 40E-17 1 625E- 11 4.7 0 3E-11
2 3 0 0E+ 03 1 7 47E- 11 5.22SE-11 7 684E- 18 1 376E-17 1 7 47E- 11 5.22 5 E-11
2 4 0 0E + 03 1. dS7E-11 5.7 47E-11 c. 3 6*E- 18 1 541E-17 1.d o 7 E- 11 5.7 4 7 E- 11
2.5 0 0E +0 3 2. C 42E- 11 6.38 3E-11 1. 011E - 17 1 729E -17 2. 0 42 E - 11 6.38 8 E- 11 '
2 6 0 0E+ 03 2 22 4E-11 7. 05aE-11 1 18 9E - 17 1 9 41E- 17 2 22 9E- 11 7 05eE-11
2 7 0 0E+ 03 2 411E-11 7.72 TE-11 1. 4 49E- 17 2.206E-17 2 411E- 11 7.72 7 E-11
2 8 00E+ 03 2 611E-11 S .4 06E-11 1 88 0E- 17 2.602E-17 2 611E- 11 8.4 0 6E-11
2 9 0 0E +03 2 828E-11 9.Cs 6E-11 2 585E- 17 3.180E-17 2 826E-11 9 08 6E-11
3 0 0 0E + 0 3 3. C 46E - 11 9.763E-11 3. o 27 E - 17 4.164 E-17 3 0 4 a E - 11 9. 76 e E- 11
3.10 0E + 03 3. 29 9E- 11 1.039E-10 6. 291 E- 17 5. 990 E-17 3.299 E- 11 1. 039 E-10
3. 2 0 0E+ 03 3. 55 CE- 11 1. C9 7 E-10 1 4 24 E- 16 1 159E-16 3 550E-11 1 09 7E-10
3. 3 0 0E+ 03 3 614E-11 1 15 0 E-10 2 385E- 16 1 8 30 E-16 3 314E-11 1.15 0 E-10
3.4 0 0E+03 4. 095E-11 1 204E-10 3.o51E- 16 2.642E-16 4. d3 5E-11 1 2 0 4E- 10

3. 5 0 0E+ 0 3 4. 381E- 11 1.259E-10 5 006E-16 3 654E-16 4.381E-11 1 259E-10
3.6 0 0E + 03 4 69 3E-11 1.30dE-10 6. 755E- 16 4.367E-16 4 693E- 11 1 3 0 8 E-10
2.7 0 CE+ 03 5. 00 2E-11 1 356E-1J o . 912E- 16 6 363E-16 5. 0 0 2E - 11 1.35 6 E- 10
3.s 0 0E+03 5 335E- 11 1 404E-10 1.145E- 13 3.120 E-16 5. 335E- 11 1.4 0 4 E-10
3.9 0 0E+ 03 5 680E-11 1 427E-10 1. 4 47E- 3 5 1. C2 0E-15 5 6 8 0 E- 11 1.42 9 E-10, ,

*

4.0 0 0E+ 03 6. C2 2E-11 1 431E-13 1. 7 96 E- 15 l'. 260E-15 6. 02 3E-11 1 4 31 E-10
| 4.10 0E + 03 6 389E-11 1 4 3 *E-10 2.189E- 15 1 330E-15 6.3o3E- 11 1 4 3 4 E-10

4. 2 0 0E+ 03 6 756E- 11 1.437E-10 2 6 3JE- 15 1.? 33E-15 6. 756E- 11 1.4 3 7E-10'

4.3 0 CE + 03 7 14 4E- 11 1.4 41E-10 3.110E- 15 2 163E-15 7.145E- 11 1 4 41 E-10
4.400E+03 7.591E-11 1. 4 41 E-10 3. 6 33E- 15 2.522E-15 T.59 2E- 11 1.4 4 7E- 10
4.5 0 0E+03 7. 999E-11 1.452E-10 4.186E- 15 2 902E-15 7. 99 9E- 11 1 45 2E-10
9.6 0 0E + 03 8. 42 3E-11 1. 4 59 E-10 4. 7 7 0E- 15 3. 304 E-15 8. 42 3E- 11 1.4 5 9E-10,

| 4. 7 0 0E + 03 9 851E-11 1 46BE-10 5 377E- 15 3 72 0E-15 8 352E- 11 1 46 8E-10
. 4.300E+03 9 302E-11 1 480E-10 6. 001E-15 4 149E-15 9. 302E- 11 1 48 0E-10

4. 9 0 0E+03 9. 7 56E - 11 1 4s3E-10 6 634E- 15 4.564E-15 9. 75 7E- 11 1.49 3E-10
5 0 0 0E+ 0 3 1. C2 2E-10 1.50 6E-10 7. 27 0E- 15 5. 020 E-15 1. 02 2 E- 10 1 50 6 E- 10
5.10 0 E + 0 3 1 756E-10 1 524E-09 8 625E-14 3.12 7E-13 1 7 57 E- 10 1 52 4 E-09
5 2 00 E + 03 6. C5aE-10 9.99 4 E-0 9 5 70 2E- 13 2. 209 E-12 6. 06 2E-10 s.99 6E-0 9

d. 7 7 2E- 10 1.524 E-O S 3. 69 7E- 13 3.382E-12 8. 781E- 10 1 52 4 E-085.300E+03
5.400E+03 9 125E-10 1 579E-03 9. 015E-13 3 504E-12 9.134E-10 1 579 E-08
5.5 0 0 E+ 03 9 18 3E-10 1 579E-05 9. 020 E- 13 3 50SE-12 9.19 tE-10 1 5 79 E-08
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Tabic 4.4 (continuad)
SC 10 UTUdE/UELLS ZONE 2 PAGE 2

T IM E( YRS ) RISK ING RISK ING RISK INH RISK IN H TOT RISK T07 RI SK

ICRP2 ICRP30 ICRP2 ICRP30 ICRP2 ICFP30

5 6 00 E+ 03 d. 60 7E-10 1 4 91E-O s S. 323E-13 3 307E-12 6. 315 E - 10 1.4 91 E- O d
5 7 0 0E + 03 8. 8 6BE-10 1 49 0 E-0 8 8. 529E- 13 3.306E-12 8.8 7 6E-10 1 491E-08
5 8 00E+03 8 813E-10 1 467E-08 d. 398E- 13 3 252E-12 8.822E-10 1.46 7E-08
5 9 00E+03 8 529E-10 1 397E-04 a . 004E -13 3. C9aE-12 6 5 37E- 10 1.39 7E-08

'' 6 0 00E+ 03 6 582E-10 1 395E-Go T. 9 9 7E- 13 3. C91E -12 8. 59 6E- 10 1.39 5 E-08
6 10 0E+ 03 B. 4 47 E- 10 1.3 5 3E-0 9 7. 762E- 13 2 996E-12 8.454E- 10 1.35 3E-08
6.2 00E+ 03 8 2 91E-10 1 30 8E-O d 7. 503E- 13 2.895E-12 8 298E- 10 1.30 8E-08
6.3 0 0E+ 03 8 351E- 10 1 30 5E-Je 7. 49sE- 13 2 868 E-12 8.35d f-10 1 30 5E-Os'

6 4 00E+ 03 8.133E-10 1.24eE-08 7.173E- 13 2.760E-12 8.146 E - 10 1. 24 8 E- 08
6 5 00E+ 0 3 o. 09 BE-10 1 225E-0 3 7. J 45E- 13 2. 707E-12 6.10 5E- 10 1 2 2 5 E- 03-

6 6 0 0 E+ 0 3 8.159E-10 1.221E-08 7. 0 30E - 13 2. 700E- 12 8.166 E- 10 1. 222 E- 08

| 6 7 00E*03 7 886E-10 1.151E-08 6 630E-13 2.542E-12 7 89 3E-101 151E-08
e.6 0 0E+ 03 7 9 4 7E- 10 1 14 7E- 06 6 609E- 13 2 532E-12 7.9 5 4E- 10 1.14 e E-06
6. 9 0 0 E+ 03 7 9 75E- 10 1.137E-08 6. 5 49 E - 13 2. 508 E-12 7. 9 81E- 10 1.13 7 E- 09

.

7 0 0 0E+ 03 7. 7 49E- 10 1. 075E-08 6.199E - 13 2.369E-12 7. 756E- 10 1. 07 5E-C8
7 100E+03 7 931E-10 1 074E-03 6 197E-13 2 367E-12 7.337E-10 1 0 75E-08 ,

7.2 0 0E+ 03 7. 79 6E-10 1.C6 0E -03 6. 064E-13 2 312E-12 7.o0 2E- 10 1.0 5 G E-06 |

7.3 0 0E + 03 7. 67 2E-10 1. 00 3E-0 8 5. 3 24E- 13 2.217E-12 7 6 78E- 10 1. 00 8 E-08
7.4 0 0E+ 03 7. 754E- 10 1 00 7 E-08 5. 617E- 13 2 213E-12 7. T6 0E- 10 1 0 0 7E-08
7.5 0 0E + 03 7.664E-10 9 707E-09 5 610E- 13 2 131E-12 7 669 E- 10 9.709E-09
7.o00E+03 7.o14E-10 9.45aE-09 5 4 63 E- 13 4. C74 E-12 7.o19E-10 9.4 5 d E-0 9
7.7 0 0 E+ 03 7. 7 07E-10 9.4 4 0 E-09 5 4 59E- 13 2. CE9E-12 7. 713E-10 9.4 4 2E-09
7.800E*03 7. 5 5 4 E- 10 8.97 2 E-09 5 193E-13 1 963C-12 7.559E- 10 8 974E-09
7.9 0 0E + 03 7. 619E-10 B .8 78 E-d9 5 190E-13 1 941E-12 7 624E- 10 d .de 0E-09
3.000E+03 1. so 2E- 10 d .ES3E-0 9 5 129 E- 13 1.935E-12 7 66 TE- 10 8.6 5 5E-09
8.10 0E+ 0 3 7. 5 42E- 10 8.3 32E-09 4. 8 33E- 13 1 817E-12 7 5 47E- 10 8.33 4 E- 09
8.2 00E + 03 7 619E-10 8.331E-09 4 3 35E- 13 1.e16E-12 7.62 3E- 10 8 3 33 E- 09
8. 3 00 E+ 03 7. 66d E-10 d .20 6 E-09 4.766E-13 1.le7E-12 7.67 3E- 10 8.20 9E-09
3. 4 0 0E + 03 7. 562E-10 7.8 25E-09 4. 550E- 13 1.701E-12 7. 566E- 10 7.8 2 7E-09 ,

8. 5 0 0 E+ 03 7. 6 79 E- 10 7.8 22 E-39 4. 551E- 13 1 699E-12 7.66 4L- 10 7.8 2 4 E-09
6 6 00E+03 7. 67 4E-10 7.60 0E-09 4. 4 21E- 13 1 6 4BE-12 7 67d E- 10 7.60 2E-09
8. 7 0 0E+ 03 7. 65 3E- 10 7.359E-09 4. 281E- 13 1 592E-12 7 65 7E- 10 7.356E-09
8. 6 0 0E+ 03 7. 7 56E- 10 7.34 6 E-09 4. 279E- 13 1 589E-12 7.76 0E- 10 7.34 8 E- 09
8.9 0 0E + 03 7. 7 0 0E-10 1. 091E -0) 4.10 7E - 13 1 520 E-12 7 7 0 4E-10 7. 04 3E-09
9. 0 0 0E+ 03 7. 77 3E-10 6.9 27E-09 4. 0 44E- 13 1. 493E-12 7. 777E-10 6.929E-09
9.10 0 E + 03 7. 969E-10 6.923E-09 4. 0 44 E - 13 1 492E-12 7 8 7 3E- 10 6.9 24E-09
9 2 0 0E +03 7. 318E-10 6.560E-09 3.8 36E- 13 1 409 E-12 7.e2 2E-10 6 561E-09

! v.300E+03 7. e9 2E- 10 6.54 a E-0 9 3. o2 TE- 13 1 405E-12 7.o9 aE- 10 6. 54 7E- 09
,

l 9.4 0 0E+ 03 8. C 70E-10 6.6 2 d E-09 3 375E- 13 1 422E-12 8. 07 4E-10 6.6 29E-09
9.500E+03 8.535E-10 7 3o0E-09 4. 297E- 13 1 56 5E-12 8 53 9E-10 7.361E-09,

9.6 0 0E + 03 9. 2 0 6E- 10 6.4 32E-09 4.912E-13 1.824E-12 9.211E- 10 8 434E-09
9.7 0 0E+ 03 9. 77 7E-10 9.315E-0 9 5 459E- 13 2. C35E-12 9.78 3E- 10 9.37 7E-09

-

9. 9 00E + 0 3 1. C 21E- C9 1 022 E-08 5 9 31E- 13 2 222C-12 1 032E- C9 1. C22E-08
9.9 00E+ 03 1.120E-09 1 17 7 E-08 6 8 22E- 13 2.570 E-12 1 121E-0 9 1 17 7 E-08
1.000E+04 1 314E- 09 1 54 3E-Os 8. 912E- 13 3.369E-12 1 315E-0 9 1 54 3E-Os
1.10 0E + 0 4 2. 2 39E- 09 3.16 2E-OS 1. 82 d C- 12 7. C49E-12 2.241E- 09 3.18 3E-08

'

1.2 0 0E + 04 2 030E-09 2 511E-08 1. 4 44E- 12 5 529E-12 2.031E-09 2.512 E-08
.

1.300E*04 1.895E-09 1 991E-08 1 14dE- 12 4.354E-12 1.69 6E- 09' 1 99 2E-08
- 1.4 0 0E+ 04 1 818E- 09 1 57 2E-O s 9 092E- 13 3 404E-12 1.s19E-0 91 572E-08

1.500E+04 1. 7 89 E- 0 9 1. 25 0 E- 0 8 7. 264E- 13 2.673E-12 1 789E- 0 9 1 2 51 E- 08
1 600E+04 1 8 09E-09 1 00 2C-08 5 8 42E- 13 2.104E-12 1 810E-09 1 0 0 2E-08
1 7 00E+ 04 1 85dE-u9 d.055E-09 4. 723E- 13 1.653E-12 1.859E-09 8. C5 7E-09
1.800E+04 1 946E-09 6 590E-09 3. 873E- 13 1.311E-12 1.9 46E- 09 6. 591 E-0 9

2 052E-09 5.414E-09 3 191E-13 1. C35E-12 2. 053E-09 5.415E-091 9 00E+ 04
2 0 0 0E+ 0 4 2 142E-09 4.533E-09 2 659E- 13 8 216E-13 2 142E-09 4.534 E-09
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Tcble 4.4 (continued)
ZONE 2 PAGE 3

SC 10 LTUBE/UELLS

TI M E( Y RS) RISK ING RISK IN G RISK INH RISK INH TOT RISK TOT RI SK

ICRP2 ICRP30 ICRP2 ICRP30 ICRP2 1C RP 30

2 10 0E + 0 4 2 296E-09 3 875E-39 2 237E- 13 6 549E-13 2 296E-09 3.67 6E-09
2.2 0 0E+ 04 2 355E-09 3 340E-09 1. 9 0 3E - 13 5. 223E- 13 2. 356E-0 9 3.3 41 E- 09
2.300E+04 2 452E-09 2 952E-09 1. 664E-13 4.229E-13 2 452E-09 2.952E-09
2.4 0 0E+04 2 561E-0 9 2 631E-09 1. 4 S O C- 13 3.4 31E-13 2.561E- 0 9 2.631E- 09 ,' '

2 500E+04 2 577E-09 2 396E-09 1. 32 7 E- 13 2 806 E-13 2 57 7 E- 0 9 2 3 9 8 E- 0 9

2. 6 0 0E + 04 2 703E-09 2.22dE-09 1. 210E- 13 2.323E-13 2.703E- 09 2.22 8 E- 09
2 7 00E+ 04 2 8 45E- 09 2 116E-09 1.120E-13 1 937E-13 2 846E- 09 2 116E-09

,

2 300E+04 2 364E-03 2 032E-09 1 052E-13 1 647E-13 2 664 E-09 2.0 32E-09
2 900E+04 3 00 9E-09 1. 967 E-0 9 9. s67E- 14 1 410E- 13 3. 00 9E-09 1 56 7E-09-

3.0 0 0E+ 04 3. 07 0E-0 9 1. 917E-09 9. 30 8E- 14 1 212C- 13 3. 07 0E- 0 9 1 917 E- 09
3.10 0E * 0 4 3 170E-O's 1.bi9E-09 8.763E-14 1. C55E-13 3.170E-0 9 1. 88 9E-09
3.2 0 0E+ 04 3.260E-09 1.852E-J9 8. 3 33 E- 14 9. 294 E- 14 3 261E- 09 1.852E-09
3 3 0 0E+04 3 350E-09 1.947E-09 3 023E-14 a.350E . 3 35 0E-09 1 8 4 8E-09.

3 4 0 0E+ 04 3 379E-09 1.816E-09 7. 72 7E - 14 7 551E-14 3.3 T 3E-0 9 1. e16E-D9
3.5 0 CE+ 04 3 401E-09 1.763E-0a 7. 4 48E- 14 6.899E-14 3. 4 01 E- 09 1. 7 8 8 E- 0 9

3 6 0 0E+ 04 3 4 25E-09 1 76dE-09 1 22 9E- 14 6 38SE-14 3 4 25 E- 09 1.76 8E-09
3 700E+04 3 455E-09 1.749E-09 6 994E-14 5.93bE-14 3 45 5E- 0 9 1. 7 4 8 E- 09
3 8 0 CE +04 3 4 31E-0 9 1.7 34E-09 6 7 75E- 14 5 563E-14 3 4 81 E- 0 9 1. 7 34 E- 09
3.9 0 0E+ 04 3.498E-09 1 720E-09 6 572E-14 5 240E-14 3. 49 8 E- 0 9 1 72 0 E- 09
4.000E+04 3 5 33E- C 9 1 711E-0 9 6 368E-14 4 . 9 55 E- 14 3 5 33E- 09 1 711E-n9
4 10 0E+0 4 3 565E-09 1 701E-69 6 171E - 14 4. 705E-14 3 565E-0 9 1 7 01E-09
4 2 00E+04 3 533E-091 702E-Js 6.012E-14 4 500E-14 3.5d 3E- 0 9 1 70 2 E-09
4 3 00E +04 3 619E-0 9 1 706E-09 5 3 30E- 14 4.301E-14 3 619E- 09 1 70 6E-09
9 400E+04 3 65 7E-0 9 1.712E-0 9 5 704E- 14 4 154E-14 3 657 E- 0 9 1 712 E- 09
4 500E+04 3 68 3E- 09 1 719 E-09 5 532I-14 3. sb3 E- 14 3 6 s 3E- 0 9 1 719 E- 09
4 6 00E+04 3.717E-09 1.735E-09 5.390E-14 3. 851E- 14 3 717E- 09 1 735E- 09
4.700E+04 3.862E-09 1 776E-09 5 267E-14 3 734E-14 3 862E-09 1 77 7E-09
4 300E+04 3 918E-09 1 809E-09 5 117E-14 3.606E-14 3 918E-09 1 80 9 E-09
4 9 00E+04 3.966E-09 1.841E-09 5 019E-14 3.474E-14 3 966E-09 1 641E- 09
5 0 00E+04 4.C16E-09 1 873E-09 4.994E-14 3 367E-14 4 01oE-09 1 87 3E-09
5.100E+04 4. 036E- 09 1 693E-09 4. 781E - 14 3 28SE-14 4 036E-09 1 89 0E-09
5.'2 0 0 E + 0 4 4. 09 3E- O s 1 913E-0 9 4.6d6E-14 3 215 E- 14 4 093E-09 1.914E-09
5.300E+04 4.130E-C9 1 935E-09 4. 57dE- 14 3 135E-14 4 130E- 09 1 935E-09
5 400E+04 4.176E-09 1 954E-09 4.476E-14 3. C60E-14 4.176E-09 1 95 4 E-09
5 5 00E+ 04 4. 215E-09 1 979E-09 4 443E-14 3. C30 E -14 4 215 E- 0 9 1 97 9 E- 09

5.600E+04 4.276E-09 2 002E-09 4. 3 4 9 E - 14 2.961E-14 4.276E-09 2. 00 2E-09
5.7 00E+ 04 4. 3 01E-09 2. C17 E-0 9 4.260E-14 2 896E-14 4.301E-09 2 017E-09

- 5 8 00E+04 4. 361E-0 9 2 04 JE-39 4.189E-14 2 344E-14 4.361E-09 2 04 0E-09
5.9 0 CE+ 04 4. 411E-0 9 2 064 E,-0 3 4.17 ]E - 14 2 826E-14 4.411E-0 9 2 064E-09
6. 0 0 0E + 04 4. 4 55E- 0 9 2. C71E-09 4.109E-14 2 783E-14 4. 455 E- 0 9 2. 071 E-09

) 6.100E+04 4.496E-09 2 0S2E-09 4. 0 45E - 14 2.740E-14 4.496E-09 2 08 2E-09
6.2 00E+04 4.560E-09 2 082E-09 4.002E-14 2 757E-14 4.56 0E-09 2. 08 2E-09

,

!

o.300E+04 4 617E-09 2 096E-J9 4.060E-14 2 953E-14 4.617E- 09 2. 09 6E-09
6 4 00E*04 4 69 3E-09 2.109E-09 4.072E-14 3 144E-14 4.69 3E- 09 2.10 9 E-09
6.500E+04 4. 7 36E- 09 2 10 6E-0 9 4.083E-14 3 336E-14 4.7 35 E- 09 2.10 6E-09 -

f 6 600E+04 4. 8 21E- 09 2 116 E-J9 4.103E-14 3 535E-14 4.8 21E-09 2.116E-09
.

-

' 6 700E+04 4.865E-09 2.114E-09 4.226E-14 3. 935 E - 14 4.865E-09~2.114E-09
6.800E+04 4.953E-09 2 125E-09 4.336E-14 4.437E-14 4.953E-09 2.125E-09-

6 9 00E+ 04 5.007E-09 2 123E-09 4. 4 42E- 14' 4.935 E-14 5. 00 8 E-0 9 2 12 3 E-09
7 000E+04 5. 077E-09 2 131E-0 J 4. 5 46E- 14 5.422C-14 5 07 7E-09 2 131E-09
7.10 0E + 0 4 5.159E-09 2 129 E-0 9 4.643E-14 5.885E-14 5.159E-09 2.129E-09

i 7 200E+04 5 24 3E- 09 2 139E-09 4.766E-14 6.182E-14 5.243E- 09 2 139E-09
f 7. 3 00E+04 5 325E-09 2 139E-09 4. 795E- 14 6. 351 E - 14 5 325E-09 2 139E-09

7 400E+04 5 414E-0 9 2 17 6 E-O s 4. s 7 4 E - 14 6.573E-14 5.414 E-09 2.17 6E-09
7 5 00E+04 5. 4 7 8E- 09 2 16 8 E-09 4. 9 29 E- 14 6.742E-14 5. 478E-09 2 18 8E-09
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Table 4.4 (continu:d)
SC 10 UTUBE/uELLS ZONE 2 PAGE 4

T I M E ( Y P.S ) RISK ING RISK ING RISK INH RISK INH TOT RISK TOT RI SK
ICRP2 ICRP30 ICRP2 ICRP30 ICRP2 ICRP30

7.6 0 0E + 04 5.604E-09 2 198E-09 4. 9 53 E- 14 6.864E-14 5 604E-09 2 19 8 E-09
7.7 0 0E+ 04 5.673E-09 2 194E-09 4.982E-14 6 749E-14 5 673E-09 2 19 4E-09
7 600E+04 5.759E-01 2 190E-09 4 924E-14 6 546E-14 5.759E-09 2 19 0E-09
7 9 00E+04 5.853E-09 2 199E-09 4. 9 01E - 14 6 369E-14 5.853E- 09 2 19 9 E-09-

8 0 00E+ 04 5 916E-09 2 196E-09 4. 873E- 14 6.189E-14 5 916E-09 2 196E-09
8 100E+ 04 e.C52E-09 2 206E-09 4.623E-14 5 963E-14 6. 05 2E - 09 2 2 0.6 E- 09
d.200E*04 a.132E-09 2 20 aE-0 9 4. 812E- 14 5.754E-14 6.132E- 09 2. 20 8E-09'

8.3 00E+ 04 6 22SE- 09 2 223E-0 9 4.733E-14 5.482E-14 6.225E- 09 2.223E- 09
8 400E+04 6. 344E- 09 2 22dE-0 9 4.689E-14 5.233E-14 6 344E-09 2 228E-09.

8 50CE+04 6 415E-09 2 232E-09 4 653E-14 4.993E-14 6.415E-09 2 232E- 09
9. 6 0 0E+ 04 6.5 30E- 09 2.249 E-09 4. 59 3E- 14 4 . 754 E- 14 6. 5 30 E- 09 2. 24 9 E- 09
8 7 00E+ 04 6.64 0E-09 2 257E-09 4.569E-14 4.568E-14 6 641E- 09 2.25 7E-09
8 800E+04 6. 72 3E-09 2 2 76E-09 4. 591E - 14 4 .414 E- 14 6.724 E-09 2.27 6E- 09

,

6. '3 0 0 E + 0 4 6 761E-09 2 277E-09 4.574E-14 4. 2 40 E- 14 6.7 61 E-0 9 2.2 7 7 E- 0 9
9.000E+04 6.888E-09 2 291E-09 4. 550 E- 14 4 . C6 0 E -14 6.688E-09 2.291E-09
9 100E+04 6 957E-09 2.296E-09 4. 5 36E - 14 3 921E-14 6.957E-09 2 296E-09
9 200E+04 7. 00 4E -0 9 2.10 0E-0 9 4.503E-14 3 . 79 7E-14 7. 00 4E-09 2.30 0 E-09
9.300E+04 7 153C-09 2.319E-09 4.585E-14 3.752E-14 7 153E-09 2 319E-09
9 400E+04 7. 2 07E-09 2 3 31E-09 4.625E-14 3.678E-14 7 207E-09 2.331E-09
9.500E+04 7.312E-09 2 33oE-09 4. 66 sE- 14 3.609E-14 7 312 E- 0 9 2 316 E- 09
9. 6 0 0E + 04 7. 4 2dE- 0 9 2. 417 E-0 9 4.713E-14 3.576E-14 7. 4 2B E- 0 9 2. 417 E- 09
9.7 00E+ 04 7 4 41E- 09 2.4 22E-09 4.749E-14 3 547E-14 7.4 41E- 09 2 4 2 2E- 09
9 800E+04 7 555E-09 2 435E-09 4.766E-14 3.503E-14 7 555E-09 2.435E-09
9.900E+04 7. 6 81E-09 2 456E-39 4 846E-14 3.502E-14 7.681E- 09 2.4 5 6E-09
1 000E+05 7. 699E-0 9 2 456E-0 3 4.669E-14 3 467E-14 7.699 E- 0 9 2.4 58E- 09

.

.

G

,

O

59

. -



te * ,

1

,

1

, .. 1 CenP46..

..

3
'

ge-8 ,

,Puess 2 Pdet
*.

;3 UE3B '

3 Am241 I
'3 Th33R ' 4 foo237

3*4 flmEN gg - * 5 U233 |

gg-a, ,
6 Th229

*, e

i .... . ,

E

i.

, . . . ..
, ,

$
.

3
$ 4

\
it''. }

10 -' -
1

e

gg-e ,

/
ige-8

. . ,. .. . ... ,. ;. .. ..
T-s m=m

,, - a , , ,, -

.

it '* . . . .
,

i 1 Am343
;1 SalM : 3 Pudse
.I Ca137 's us3s
'a Tese I

' 'e Pezzi ,

ge-o.S Ae227 q

it ' ' -

,

F
C M |
| ' , W ,. .. . 1

Eua R #, :

g 3+

3 ,

<

|..
. : . . . . .

,1

'

1

3to-* ,

to-' - 3

w ,,, ,,, ;, - , , . - > , , , 7,,
- / - g, ,y

=m
ima m

.

.

w., .... . I.
:

;2 PuSEE

.U.E.BB.
e',3

w-8.. u
.. ==

: . AmR3.B
7 Figure 4.7p

mi ,

' | ,,., ,
,

Mean Groundwater Discharge Curvese
8

via the Wells for the U-tube Scenario
I u-

.
,, with Well Withdrawal

,

j

w. . 3

to' to' 'i. 's.
Test m

60



.

Similar results and trends are noted in the results from

Zone 2 of the U-tube scenario with well withdrawal.

.

A

e

b

-

G

S

e

O

61



Summary

In summary, there are differences in the assumptions,

modeling techniques and input data between the ICRP2 and'

the ICRP30 internal dosimetry models. The advanced lung
.

model, modi fied bone dose calculations 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 diffe 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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TABLE A*1

DOSE C0hVEFSION FACTORS
(REP / CURIE)

IAGESTION INHALATION,

H3

ICRP2 ICRF20 ICRP2 ICRP30.

TOTAL BODY 1.05E+C2 ** 1.05E+02 **

~

BONE 0. 6.40E*01 0. 6 40E+01

R PARROW ** 6.40E401 ** 6.40E+01
.

LUNGS 1.0!E+02 6.40E*C1 1.05E+02 6.40E+01

THYROID 1 0!E+C2 6.40E*01 1.05E+02 6.40E+01

LIVER 1.05E+02 6.40E*C1 1.05E+02 6.40E+01

KIONLYS 1.05E+C2 6.4GE*C1 1.05E+02 6.40E+01
,

GI LLI 1.0!E+02 6.40E*C1 1.05E+02 6.40E+01

ULI ** 6.40E*C1 ** 6.40E+01

SI+ CON ** 6 40E*C1 ** 6.40E+01

S WALL ** 6.40E*01 ** 6.40E+01

PANCREAS ** 6.40E*01 ** 6.40E+01

BREAST *a 6.40E*C1 ** 6.40E+01

SPLELN ** 6.40E*C1 ** 6.40E+01

TH Y MUS ** 6.40E*C1 ** 6 40E+01

ADRENALS ** 6.40E*C1 ** 6.40E+01

6.40E*C1 ** 6 40E+01| SKIN **

!

6.40E401 ** 6.40E+01BLAD WALL **
,

UTERUS ** 6.40E*C1 ** 6.40E+01

, - OVARIES ** 6.40E*01 ** 6.40E+01
!
l

! TE S TE S ** 6 40E*C1 ** 6.40E+01
|

'

|

|
; ____.. ___

I

|

** = NOT CEFINED BY MODEL
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TABLE A.1 (CONTINUED)

DOSE CONVERSION FACTORS
(REM / CURIE).

i

IAGESTIO*d INHALATION-

C14
~

ICRP2 ICRP30 ICRP2 ICRP30
TCTAL BO3Y 5.68E+02 ** 4.26E+02 **

*
BONE 2.84E+03 2 07C+03 2.27E+03 2.37E+ 01

R MARROW ** 2.07E+03 ** 2.37E+01

LUNGS 5 68E*02 2.07E +03 4.26E+02 2.37E+C1

THYROID 5.6eE+02 2 07E +0 3 4.26E+02 2.37E+01

LIVER 5.62E+02 2.07E +0 3 4.26E+02 2.37E + 01

KIDNEYS 5.68E+02 2.07E +03 4.26E+02 2.37E+01

GI LLI 3.68E+02 2.07E+03 4 26E+02 2.37E+01

ULI ** 2.07C+03 ** 2.37E + 01

SI+CCN ** 2 07E +33 ** 2.37C+01

S WALL ** 2.07E +0 3 ** 2.37E+01
.

PANCREAS ** 2.07E +03 ** 2 37E + 01

BREAST ** 2.07E+03 ** 2.37E+01

SPLEEh ** 2.07E+03 ** 2.37E + 01

- THYPUS ** 2.07E+03 ** 2.37E+01

ACRENALS ** 2.07E+03 ** 2.37E+01
,

SKIh ** 2.07E+03 ** 2.37E+01

BLAC HALL ** 2 07E +03 ** 2.37E+01 '

.

UTERUS ** 2.07E+03 ** 2.37E+01
~

OVARIES ' ** 2.07E +03 ** 2.37E+01
i

TESTES ** 2.07C +0 3 ** 2.37E+01

....______

= h0T CEFINED BY MCDEL 67**
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TABLE 4.1 (CONTINUE 0)

l
i

DOSE CONVEFSION FACTORS
(REF/ CURIE)

IhGESTION INHALATION'
NA22

ICRP2 ICRF30 ICRP2 ICRPTO*

TOTAL BODY 1.74E+04 ** 1.30E+04 **

BONE 1.74E+04 2.05E*04 1.30E+C4 1. 30 E + 04
*

R MARROW ** 1.59E*04 ** 1.01E+04
.

LUNGS 1.74E+04 9 29E403 1.30E+C4 9.14E+03

THYROID 1 74E+39 9 25E403 1.30E+04 5.92E+03

LIVER 1.74E+04 9.99E*03 1.30C+04 6. 4 8 E + 0 3

KIDr4EYS 1.74E+04 1.05E404 1.30E+04 5.70E+03

GI LLI 1.74L+04 1 14E*04 I.30E+04 7.18E+03

ULI ** 1 06E404 ** 6.66E+03

SI + CON ** 1.10E404 ** 6.96E+03

S WALL ** 1.09E+04 ** 6.22E+G3

PANCREAS ** 1.05E*04 ** 6.66E+03

BREAST ** 9.55E*03 ** 6.11E+03.

SPLEEN ** 1.01E*04 ** 6.48E+03

THYMUS ** 9.32 E * C3 ** 6.18E+03

ADRiNALS ** 1.45E*04 ** 9.55E+03
*

SKIN ** 7.07E*03 ** 4.51E+03

BLAD WALL ** 1.05E*04 ** 6.59E+03,

UTERUS ** 1.06E*C4 ** 6.70E+03

OVARIES ** 1.04E404 ** 6.55E +0 3
'

,

TE S TE S ** 9.95E*33 ** 6.29E+03
.

__________

** = NOT CEFINED BY MODEL
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TABLE A.1 ( CO NT INUE D)

DOSE CCNVEFSION FACTORS
(REF/ CURIE)

IhGESTION INHALATION,

NA24

ICPP2 ICRF30 ICRP2 ICRP30.

TOTAL BODY 1.70E*03 ** 1.28E+03 **
~

uGNE 1.70E+03 1.73E*03 1 28E+03 9.55E+02

R MARROW ** 1 38E *C3 ** 7.88E+02,.

LUNGS 1.70E+03 9.62E*C2 1.2SE+03 4.63E+03

THYHOID 1.70E+03* 9.62E402 1.28E+03 5.66E+02
LIVER 1.7CE+03 1 08E403 1 28E+03 6.99E+02

KIDNEYS 1.70E+03 1.13E403 1 28E+03 6.11E+02

GI LLI 1 70i+03 1 25E*03 1 28E+03 6 40E+02

ULI ** 1.15E*03 5.99E+02**

SI + CON ** 1 19E*C3 ** 6.18E+02
S WALL ** 4.37C 4 03 ** 1.14E+03

PANCREAS ** 1 62E403 ** 8.55E+02
BREAST ** 1.00E403 ** 5.96E+02

SPLEEN ** 1.16 E * 0 3 ** 6 66E+02
THYNUS ** 1.12E*G3 ** 8.47E+02

ADRENAL 3 ** 1 38E*C3 8.03E+02**
.

SKIN ** 7.81E*02 ** 4.44E+02

DLA0 WALL ** 1 11E *03 ** 5.77E+02,

UTERUS ** 1.21E*03 ** 6.29E+02

OVARIES ** 1 27E*03 ** 6.59E+02
.

TE STE S ** 1.04E*03 ** 5.40E+02.

..........

** = NOT CEFINED BY MODEL
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T ABLE A.I (CONTINUED)

DOSE CCNVEFSION FACTORS
(REM / CURIE)

IAGESTION INHALATION
P32,

ICRP2 ICRF30 ICRP2 ICRP30
TOTAL BODY 7.46E+03, ** 6.26E+03 **

DONE 1.93E*05 2 91 E * 04 1.65E+05 2 15E+04,

R MARROW ** 2.99E*04 ** 2.21E+04
*

LUNGS 0. 2 42E*C3 0. 9.25E+03

THYROID 0. 2.42E *03 C. 1.79E+03

LIVER 1 2CE+04 2.42E*C3 9.64E+03 1.79E+03

KIDNEYS 0. 2.42E*C3 0. 1.79E+03

GI LLI 2 17C+04 2.58E*04 I.08E+04 5.55E+03

UL I ** 1.09E*04 ** 3.10E+03

SI+ CON ** 3.89E*03 ** 2 02E +03

S WALL ** 5.37E * C3 ** 2.24E+03

PANCEEAS ** 2 42E*C3 ** 1 79E +03

HREAST ** 2.42E*C3 ** 1.79E+03

SPLLEN ** 2.42E*C3 ** 1.79E+03

THYMUS ** 2.42E*C3 ** 1.79E+03

ADRiNALS ** 2.42E * C3 ** 1.79E+03

SKIN ** 2 42E*C3 ** 1.79E+03
-

BLAG WALL 2.42 E * C3 ** 1.79E+03**

.

UTERUS ** 2.42E403 ** 1.79E+03

OVARIES ** 2.42E*03 ** 1.79E+03
!

*

TE S TE S ** 2.92E403 ** 1.79E+03
l .

l
.

__________

** = NOT CEFINED EY MCDEL
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TABLE A.1 (CONTINUE 0)

DOSE CONVEPSION FACTORS
(REP / CURIE)

IAGESTION INHALATION,

CR51

ICRP2 ICRF30 ICRP2 ICRP30,

TOTAL BODY 2.66E+00 ** 1.25E+01 **

.

BONE 0. 1 18E401 0. 5 14E+01

R MARROW ** 3.15E*01 ** 6.92E+01.

LUNGS 3.53E+0C 3 50E400 1 80E+03 1.98E+03

THYROIO 1.59E+00 1.59E400 7.44E+00 4.00C+01

LIVER 0. 1 30E+C1 0. 9 51E+61

KIDr.EYS 5.86E-01 1.84E*C1 2.85E+00 4.74E+01

GI LLI 6.69i+02 9.35E*C2 4.15E+02 4 37E+02 '

'

ULI ** 4.14E402 ** 1.96E +0 2

SI+ CON ** 1 73E402 ** 9 03E+01

S WALL ** 5.44E*C1 ** 9.47E+01 '

PANCREAS ** 1.82E*01 ** 1.05E+02 -

BREAST ** 1.66E*01 ** 5.85E+01
.

-

SPLEEN ** 1.39E*C1 ** 8.88E+01

THYMUS ** 2.61E*00 ** 1. 39E + 02

ADRENALS ** 9.14E*C0 ** 3.55E+01
~

.

SKIN ** 6.03E400 ** 2.84E+01 -
-

DL AD WALL ** 4.37E*C1 ** 2.84E+01,

.

UTERUS ** 5.88E401 ** 3.69E+01

OVARIES ** 1.47E402 ** 7 51E+01-

TE STES ** 1.39E*C1 ** 1.31E+01
.

|
.......... .~

** = NOT DEFINED BY MODEL

| 71
|

_ _



TABLE A*1 (CONTINUE 0)

DOSE CChVERSION FACTORS -
(REP / CURIE)

IhGESTION INHALATION
' MN54

ICRP2 ICRP30 ICRP2 ICRP30*

TOTAL BODY 8.72E+02 ** 7.87E+02 **

BONE 0. 2 11E*03 0. 4 63E+03-

R MARROW ** 1.81E403 ** 4.07E+03
.

LUNGS 0. 8.47E*C2 1.75E+05 2.46E+04

THYROID 0. 4.92E402 0. 2.74E+03

LIVER 4 57E+03 3.70E403 4.95E+03 9 14E+03

KIDNEYS 1.3EE+C3 1.41E403 1 23E+03 3 29E+03

GI LLI 1.40E+C4 8 14E*03 9 67E+03 4 88E+03

ULI ** 5.00E+03 ** 3.96E+03

SI+ CON ** 3.64E403 ** 3 09E+03

S WALL ** 1 52E433 ** 4 26E+03

PANCREAS ** 1 41E*C3 ** 5 33E+03

BREA5i ** 1.02E*03 ** 3.18E+03

SPLEEN ** 9 . d .9 E 4 0 2 ** 4 37E+03

THYMUS ** 5.92E*02 ** 6.73E+03

ADRENALS ** 1.53E403 ** 5.74E+03
*

SKIN ** 5.92E402 ** 1.8 2 E +0 3

BLAD WALL ** 1.38E*C3 ** 1.39E+03
.

UTERUS ** 1.96E*03 ** 1.82E+03
'

' OVARIES ** 3 51E403 ** 2.62E+03,

~

TE S TES ** 7.81E*G2 ** 1.01E+03
.

s

__________
_

**~= NOT GEFINED BY MODEL

72,

-

9

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



i

TABLE A.1 (CONTINUED)

DOSE CONVERSION FACTORS
(REP / CURIE)

IAGESTION INHALATION
'

MN56

ICRP2 ICRF30 ICRP2 ICRP30~

TOTAL BODY 2.04E+01 ** 2.29E-02 **

BONE 0. 3.92E401 0. 3.05E+01
-

R MARROW ** 8.99E401 ** 3.77C+01
.

LUNGS 0. 3 26E*C1 1 18E+03 1.99E+03

THYROID 0. 8.88E400 0. 2.29E+01

LIVER 1.15E+02 9 73E401 1.55E-01 6.44E+01

KIDNEYS 1.46E+02 1.18i402 1.63E-01 2.96E+01

GI LLI 3 67E+03 2.00E403 2.53E+03 1.60E+02

ULI ** 5.01E403 ** 3.92E +02

SI+ CON ** 3 83E*03 ** 3.05E+02

S WALL ** 3.34E4C3 ** 2.81E+02

PANCREAS ** 2 09E*02 ** 5.22E+01

BREAST ** 6.51E401 ** 2.88E+01

,

SPLEEN ** 1.31E4C2 ** 4.33E+01
l

THYSUS ** 1.65E401 ** 5.7 0 E +01

ADRENALS ** 6 51E401 ** 3.77E+01
*

SKIN ** 2.90E401 ** 1.79E+01

BLAD WALL *e 9.47E*C1 ** 1 76E+01
.

UTERUS ** 2.18E402 ** 2.82 E +01

OVARIES ** 3 16E*02 ** 3.5 0 E +01,

TE S TE S ** 2.85E401 ** 1.17 E + 01
.

_ . ______

** = NOT CEFINED BY MCDEL
|
|

| 73-
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TABLE A.I (CONTINUE 0) ;

i

DOSE CONVERSION FACTORS |

(REP / CURIE)

INGESTION INHALATION
FESS.

ICRP2 ICRF3G ICRP2 ICRP30
TO T AL BODY 4.43E+C2 ** 4.93E+02 **-

BONE 2.75E+C3 3.89E+02 3 07E+03 6 48E+02.

R MARROW ** 3.89E+02 ** 6 51E +02
*

LUNGS 1.06E+03 3.77E+02 9 01E+03 3.92E+03

THYROID 0. 4.07E+02 0. 6.85E+02

LIVER 1.90E+03 1.27E+03 2 12E+03 2 13E+03

KIDNEYS 0. 3.91E+32 0. 6.40E+02

GI LLI 1.09E+03 1.12E+03 7.54E+02 1 02E+03

ULI ** 6.36E+C2 ** 7.73E+02

SI+ CON ** 4.29E+C2 ** 6.66E+02

3 WALL ** 9.00 E * 02 ** 6.48E+02

PANCREAS ** 3.85E*02 ** 6.48E+02

BREAST ** 3.85 E +C2 ** 6.44E+02
.

SPLEEN ** 2 09E403 ** 3.50E+03

TH Y .* U S ** 3.81E*C2 ** 6.36E+02

ADRtNALS ** 3.92 E + C2 ** 6.59E+02

SKIN ** 3.70E402 ** 6.18 E +0 2
-

BLA0 WALL ** 3.70E*C2 ** 6.22 E +02
.

UTERUS ** 3.89E+02 ** 6.51E+02

OVARIES ** 3.96E+C2 ** 6.62E +02
.

TE S TE S ** 3.89E+02 ** 6.51 E +0 2
.

..........

** = NOT CEFINED BY MCDEL
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TABLE A.1 (CONTINUED) !

DOSE CONVERSION FACTORS
(REP / CURIE)

INGESTION INHALATION'

FE59

ICRP2 ICRF30 ICRP2 ICRP30'

TO T AL BODY 3.91E+03 ** 1.32E+03 **

*
BGNE 4.34E+C3 2.45E*C3 1.47E+03 4 11E+03

R MARROW ** 3 13E*03 ** 4.85E+03
. -

LUNGS 2.85E+03 2.35E*C3 1 27E+05 5 11E+04

THYROID 0. 2.23 E *03 0. 4.33E+03

LIVER 1.02E+04 5 70E*03 3.47E+03 9.92E+03

KIDNEYS 0. 3.36E403 0. 5.22E+03

GI LLI 3.40E+C4 3 12E*04 2 35E+04 1.67E+04

ULI ** 1.46E404 ** 9.55E +0 3

SI+ CON ** 7.73E403 ** 6.40E+03

S WALL ** 4.11E403 ** 6.25E +03

PA' REAS ** 3 34E*C3 ** 6 51E+03

BREAST ** 2.73E*03 ** 4.66E+03

SPLEEN ** 6.73E+03 ** 1.09E+04

THYMUS ** 2.34E403 ** 7.70E+03

AORENALS ** 3 77E*03 ** 7.25E+03
'

- CKIN ** 1.86E*C3 ** 3.12E+03

BL AD WALL ** 4 00E*03 ** 4.44E+03.

UTERUS ** 4.63E*03 ** 5.00E+03

. OVARIES ** 6 14E403 ** 5.14E+03

TE S TES ** 2.76E403 ** 3.50E+03
.

___... _ .

** = NOT CEFINED BY MODEL
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TABLE A.1 (CONTINUE 3)

DOSE CONVESSION FACTORS
(REP / CURIE)

INGESTION INHALATION
'

C057

ICRP2 ICRF30 ICRP2 ICRP30*

'

TOTAL BODY 2.91E+02 ** 8.39E+01 **

HONE 0. 7.24E*02 0. 7.29E+02*

R MARROW ** 9.88E*02 ** 9.40E+02
.

LUNGS G. 6.03E*02 4.62E+04 1.5 0 E +0 4

THYROID 0. 4 26E*02 0. 4.1BE + 02

LIVER 1.75E+02 1.72E*03 8.65E+01 1.36E+03

KIDNEYS 0. 7.29E4C2 0. 5. 37E + 02

GI LLI 4.44L+C3 4.03E*03 3.93E+03 2.5SE+03

ULI ** 2.0SE*03 ** 1.28E+03

SI+ CON ** 1.26E*03 ** 7.33E+02

S WALL ** 8.33E*C2 ** 9. 33E + 02

PANCREAS ** 8.03E*02 ** 9.88E+02

BREAST ** 5.85E+02 ** 5.77E+02

SPLEEN ** 6.66E*02 ** 9 51E+02

THYPUS ** 6.14E*02 ** 1.32E+03
|

ADRENALS ** 7 36E*C2 ** 9 77E+02

'

SKIN ** 3.85E+02 ** 2.98E+02

l
BLAD WALL ** 7.59E*02 ** 3.81E+02i

'

|
UTEPUS ** 9.18E*02 ** 4.74E +0 2

OVARIES ** 1.09E*03 ** 6.03E+02
,

TE S TE S ** 5.11E402 ** 2.38E+02
'

.

|

| __________

I
** = NOT DEFINE 0 BY MODEL

,

i
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TABLE A.1 (CONTINUED) |

,

DOSE CONVERSION FACTORS
(REP / CURIE)

IhGESTION INHALATION
'

C058

ICRP2 ICRP30 ICRP2 ICRP30
'

TO T AL 800Y 1 67L+C3 ** 2.59E+02 **

* BONE 0. 1.51E403 0. 1. 7 7E +0 3

R MARROW ** 2.00E+03 ** 2. 34E + 03
.

LUNGS 0. 1.50E403 1.16E+05 2.94E+04

THYROID 0. 1 35E*C3 0. 2.04E+03

LIVER 7.45E+02 3.74E*03 1.98E+02 4.26E+03

KIDhEYS 0. 2 12E+03 0. 2.0 9E +0 3

GI LLI 1.51E+04 1.23i404 1.33E+C4 7.47E+03

*

ULI *a 6.88E803 ** 4.40E+03

SI+ CON ** 4.63E+03 ** 2.86E+03

S WALL ** 2 59E*03 ** 3.34E+03

PANCREAS ** 2.09E*03 ** 3.74E+03

BREAST ** 1.67E403 ** 2.26E+03
.

SPL-EN ** 1 89E *03 ** 3.28E+03

THYMUS ** 1.3IE403 ** 5.03E +03

A D RiN f'.S ** 2.19E+03 ** 3.65E+03
'

EKIN ** 1.02E+03 ** 1.22E+03

BLAD WALL ** 2.47E+03 ** 1 27E+03
.

UTERUS ** 2.90E+03 ** 1.54 E +0 3

OVARIES ** 4.00E*03 ** 2 41E+03,

TE S TE S ** 1.82E403 ** 8.18E+02
.

__________

** = NOT DEFINED BY MODEL
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TABLE A*1 (CONTINUED)

.

COSE CCNVERSION FACTORS
(RE P / CUR IE)

IhGESTION INHALATION-

C060

ICRP2 ICRP30 ICRP2 ICRP30-

TOTAL BODY 4.72E+03 ** 1.85E+03 **

.

BONE 0. 1.78E404 0. 1.31E+04

R MARROW ** 2.03E404 ** 1.57E+04
,

LUNGS 0. 1.84E404 7.46E+05 1.32E+05

THYROID 0. 1.73E*04 0. 1 38E+04

LIVER 2.14E+03 4.74E+04 1.44E+03 3.39E+04

KIONEYS 0. 2 37E*C4 3. 1 6 7E +0 4

GI LLI 4.02E+04 5.00E404 3.56E+04 3.02E+04

ULI ** 3.54E404 ** 2 18E+04

SI+ CON ** 3.032404 ** 1.75E+04

S WALL ** 2 16E404 ** 1.99E+04

PANCREAS ** 2.31E+04 ** 2. 21E + 04

BREAST ** 1.88C404 ** 1.54E+04

SPLEEN ** 2.06E404 ** 1 93E+04

THYMUS ** 1 95E404 ** 2.96E+04

ADRENALS ** 3.23E404 ** 2 57E+04
.

SKIN ** 1.31E+04 ** 9.73E+03

BLA0 WALL ** 2.46E+04 ** 1.27E+04.

UTERUS ** 2.64E404 ** 1.42E+04

OVARIES ** 2.68E404 ** 1 50E+04*

TE S TE S ** 2.01E404 ** 9.92E+03
.

__________

** = NOT CEFINED BY MODEL
78
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TABLE A.1 (CONTINUED)

COSE CCNVEFSION FACTORS
(REP / CURIE)

!
INGESTION INHALATION )'

ZN65
1

l

ICRP2 ICRF30 ICRP2 ICRP30"

TOTAL BODY 6.9EE+03 ** 5 82E+03 **

BONE 4.84E+03 1.67E*04 4.05E+03 1.24E+04
*

R MARROW ** 1.67E404 ** 1.34E+04
.

LUNGS 0. 1 14E*C4 1.08E+05 7.77E+04

THYROID 0. 1 19E*04 0. 1.12E+04

LIVER 1.54E+04 1 36E*C4 1.29E+04 1.61E+04

KIONEYS 1.03E+C4 1.43E*C4 3.62E+03 1.14E+04

GI LLI 9.7CE+03 1.d4E*04 6.68E+03 9.99E+03

ULI ** 1.51E*04 ** 9.84E+03

SI+ CON ** 1.58E*09 ** 9.58E+03

S WALL ** 1 25E404 ** 1.39E+04

PANCREAS ** 1.32E*C4 ** 1.54E+04

BREAST ** 1.21E*C4 ** 1 14E+04

SPLEEN ** 1.342*C4 ** 1. 30 E +0 4

THYMUS ** 1.12E*04 ** 2.18E+04

ADREN ALS ** 1.76E*04 ** 1.79E+04
.

3 KIN ** 8.47E*03 ** 7.14E+03

SLAD WALL ** 1.51E*04 ** 8. 32E + 03
.

UTERUS ** 1.75E404 ** 9.81 E +0 3

. CVARIES ** 1. 3 G E * C4 ** 7.51E+03

TESTES ** 1. 32E * C4 ** 7.10E+03
.

..........

** = NOT EEFINED BY MCOEL
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TABLE A*1 (CONTINUED)

|
COSE CONVERSION FACTORS '

(REP / CURIE)

IhGESTION INHALATION
'

ZN69

ICRP2 ICRF2J ICRP2 ICRP30~

TOT AL BODY 1 37i+CO ** 5.65E-04 **

BONE 1.02E*C1 1.92E400 4.23E-03 1.27E-01
*

R MARROW ** 1.98E4C3 ** 1.32E-01
.

LUNGS 0. 1.54E400 1.15E+02 2.96E+02

THYROID 0. 1.54E400 0. 1.02E-01

LIVER 1.97E+01 1.54E403 8.14E-03 1.02E-01

KIDNEYS 1.2aE+C1 1.54E400 3 27E-03 1.02E-01

GI LLI 2.96t+C0 3.85E401 2.04E+00 1.59E+00

ULI ** 2 28E4C2 ** 9.25E+00

SI+ CON ** 4.03E402 ** 1.64E+01

S WALL ** 7.92E402 ** 3.21E*01

PANCREAS ** 1.54 E 4 0J ** 1.22E-01

BREAST ** 1 54E*00 ** 1.02E-01

SPLEEN ** 1.54E*03 ** 1.J2E-01

THYMUS ** 1.54E4CJ ** 1.02E-01

ADRENALS ** 1.54E400 ** 1.02E-01
|

| SKIN ** 1.54E400 ** 1.02E-01
'

BLAC WALL ** 1.54E*C3 ** 1.02C-01.

UTERUS ** 1.54E400 ** 1.02E-01

. OVARIES ** 1.54E400 ** 1.02E-01

TE STES ** 1.54E400 ** 1.02E-01
.

MMMGMMSMWW

** = NOT CEFINED BY MODEL
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TABLE A.1 (CONTINUED)

DOSE CCNVEFSION FACTORS
(REP / CURIE)

INGESTION INHALATION.

SR89

ICRP2 ICRF30 ICRP2 ICRP30.

TOTAL 80DY 8.84E+03 ** 1.09E+03 **

.

BONE 3.08E+05 1.78E+09 3.80E*04 5.88E+02

R MARROW ** 1.20E*C4 ** 3.96E+02
,,

LUNGS 9. 8.89E*C2 1.75E+05 3.09E+05

THYROIO 0. 8.88i4C2 0. 2 95E +01

LIVER 0. a.88E402 C. 2.96E+01

KIDNEYS 0. 8.98 E * 02 0. 2 9 4E +01

GI LLI 4.94E+04 7.56E*04 4.37E+04 5.14E+04

1.77E+04ULI ** 2.7JE404 **

SI+ CON ** 5.22E*03 ** 2.9BE+03

S WALL ** 3 37E*C3 ** 1.22E+03
.

PANCREAS ** 8.88E*02 ** 2.96E+01

BREAST ** 8.98E*C2 ** 2.95E+01
.

SPLEEN ** 8.93E*C2 ** 2.96E+01

THYMUS ** 8.98E*02 ** 2.99E+01

AOREN ALS ** 9.34E*02 ** 2.96E+01
.

SKIN ** 8.89E*02 ** 2 94E+01

. BLAC kALL =* 8.S8E402 ** 2.93E+01

UTERUS ** 3.88E*02 ** 2.93E+01

OVARIES ** 8.88E*02 ** 2.94E+01-

TCSTES ** 8.88 E *02 ** 2.93E*01
.

__________

** = NOT CEFINED BY MCOEL
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TABLE 4.I (CONTINUED)

DOSE CCNVERSION FACTORS
( R E P / CU R I E )

IhGESTION INHALATION
* SR90

ICRP2 ICRP30 ICRP2 ICRP30
TOTAL BODY 1.86E+06 ** 7 62E+05 **~

80NE 7.58E+06 1.55E*06 1.24E+07 2.62E+05*

R MARROW ** 7.1EE*05 ** 1 21E+05
.

LUNGS 0. 5.59E403 1.20E+06 1.06E+07

THYROID 0. 5.59 E * 03 0. 9.95E+02

LIVER 0. 5.59E*C3 0. 9.95E+02

KIDNEYS 0. 5 59E*C3 0. 9.95E+02

GI LLI 2.15E+05 7.29E*C4 9.02E+04 7.62E+04

ULI ** 2.12E*C4 ** 2 25E+04

SI+ CON ** 7.33E+C3 ** 4.07E+03

S WALL ** 6 43E4C3 ** 2.17E+03

PANCREAS ** 5.59E403 ** 9.95E+02

BREAST ** 5.59E403 ** 9.95E+02

SPLEEN ** 5.59E403 ** 9.95E+02

THYMUS ** 5.59E+C3 ** 9.9 5E +0 2

| AORENALS ** 5.53E+03 ** 9.95E+02
'

SKIN ** 5.59E*03 ** 9.95E+02
l
i HLAC WALL ** 5.59E+C3 ** 9.95E+02

,

UTERUS ** 5.59E*03 ** 9.95C +0 2;

!

,
OVARIES ** 5.59E*03 ** 9.95E+02

TE STES ** 5.59E*03 ** 9.95E+02
.

|

|
__________

** = NOT CEFINED BY MCOEL
82
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TABLE A.1 (CONTINUED)

DOSE CONVERSION FACTORS
(REP / CURIE)

IAGESTION INHALATION,

|

ICRP2 IERF30 ICRP2 ICRP30'

TOTAL BODY 2 29E+02 3 13E-01** **
*

BONE 5.6 7E+ 0 3 2.92E402 7.74E+00 4.70E+01
R MARROW ** 4 00E *02 ** 8 25E+01.

LUNGS 0. 1.13E402 4 56E+03 7.88E+03
THYROID 0. 8.92E*C1 0. 3 57C+01
LIVER 0. 2.01E402 0. 9.40E+01
KI D NE Y S 0. 2.45E+C2 0. 7.29E+01
GI LLI 2.70E+04 1.44E404 2.39E+04 4.33E+03

*

ULI ** 1.37E+C4 ** 4 03E+03
SI+ CON ** 5.00E*03 ** 1.45E+03
S WALL ** 3 17E403 ** 7.6GE+02
PANCREAS ** 2.7EE +02 ** 1.16E+02
BREAST ** 1 84E402 ** 6.44E+01
SPLEEN ** 2.13E402 ** 9.21E+01
THYMUS ** 9 51E401 ** 1.04E+02
ADRENALS ** 1 66E*02 ** 8.21E+01

.

SKIN ** 1 13E402 ** 3.0 2E +01

BL AD WALL ** 2.83E402 ** 6 03E+01,

JTERUS ** 4 48E*C2 ** 1.09E+02
. OVARIES ** 7 77E4C2 ** 2.09E+02

TE S TE S ** 1.44E+02 ** 1.84E+01
.

________._

= NOT CCFINEC BY MCDEL**

,
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TABLE A.1 (CONTINUED)

COSE CONVERSION FACTORS
(REM / CURIE)

IhGESTION INHALATION
* SR92

ICRP2 ICRF30 ICRP2 ICRP30
TOTAL BODY 9.30E+C1 ** 3.64E-02 **-

BONE 2.15E+03 7.8SE401 8.43E-01 1.61E+01-

R MARROW ** 1 43E+C2 ** 2.58E+01
~

LUNGS 0. 6.99E401 2.06E+03 3.89E +0 3
'

THYROID O. 5 00E401 0. 1.45E+01

LIVER 0. 1.15E*02 0. 3.35E+01

KIONLYS 0. 1.44E*C2 0. 2 72E+01

GI LLI 4.26E+04 7.92E403 5.38E+03 1.42E+03

ULI ** 1.12E*04 ** 2 27E+03

SI+ CON ** 4.00E403 ** 1.04E+03

S WALL ** 1 96E*03 ** 5.85E+02

PANCREAS ** 2.17E402 ** 5.00E+01

BREAST 9.95E+01 ** 2 40E+01**

SPLEEN ** 1 57E*02 ** 3.74E+01

|
THYMUS ** 5.92E401 ** 5.48E+01

AGRENALS ** 1.08E402 ** 3.34E+01

' ~ SKIN ** 6 59E401 ** 1.25E+01

| BLAD WALL ** 1.32E4C2 ** 1 35E+01
|

*

2.92E+01UTERUS ** 2.34E*C2 **

OVARIES ** 2.96E*02 ** 3.77 E +01
.

TESTES ** 6.81E401 ** 4 26E+00
.

..........

** = NOT CCFINED BY MODEL
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TABLE A.1 (CONTINUED)

COSE CCNVERSION FACTORS
(REP / CURIE)

!

INGESTION INHALATION*
Y90

ICRF2 ICRF20 ICRP2 ICRP30'

TOTAL BODY 2.58E-01 ** 7.01E+00 **

'

BONE 9.62E+00 1. 36 E + C0 2 61E+02 1.03E+03

R MARROW ** 1.37E4C0 ** 1.03E+03.

LUNGS 0. 4 66E-C2 2.12E+04 3.29E+04
THYROIO G. 4 66E-02 0. 3.52E+01
LIVER 0. 1.25E+C0 9. 1.02E+03
KIONEYS 0. 4.66E-C2 0. 3.52E+01
GI LLI 1.02E+05 1.17E+05 6.32E+04 4.03E+04

ULI ** 4.80E+04 ** 1.69E+04
SI+ CON ** 9.44E+03 ** 3.29E+03
S WALL ** 3 96E+03 ** 1 39E+03
PANCREAS ** 4.66E-02 ** 3.52E+01
BREAST ** 4.70E-02 ** 3 52E+01
SPLELN ** 4.66E-02 ** 3.52E+01
TH Y MU S ** 4 66E-02 ** 3 52E+01
ADRENALS ** 4.66E-02 3.52E+01**

.

SKIN ** 4 66E-C2 ** 3 52E+01
BLAD WALL ** 4.66E-02 ** 3.52E+01,

UTEPUS ** 4 66E-C2 ** 3 52E+01
|

. OVA 3IES ** 5.29E-C2 ** 3.52 E +01

TE S TE S ** 4 66E-02 ** 3.52E+01
.

I

__________

** = NOT CEF INEC BY MCDEL
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TABLE A*1 (CONTINUED)

00SE CONVEFSION FACTORS
(REP / CURIE)

INGESTION INHALATION
* Y91

ICRP2 ICRF20 ICRP2 ICRP30
TOTAL BODY 3.77C+C0 ** 1.55E+03 **'

3,

#'' BONE 1.41E+C2 2.27E*01 5.78E+04 2 05E+04

R MARRCW ** 2.49E401 ** 2.05E+04
.

LU N.3 S 0. 7.97E-C1 2.13E+05 1.94E+05

TH Y .101 D G. 4.77E-01 0. 4.07E+02

LIVER 0. 2.28E401 0. 2.03E+04

KIONEYS 2. 2.25I400 9. 4.11E+02

GI LLI 7.76c+C4 1.12 i + 0 5 4.81E+04 5.18E+04

ULI ** 3.77E404 ** 1.77E+04

SI+C3N ** 6.40E*C3 ** 3.35E *03

S WALL ** 2 57:*03 ** 1.53E+03

PANCREAS ** 2.0SE*00 ** 4.14E+02

BREAST ** 2.05E*00 ** 4.11E+02

SPLiEN ** 1.88E400 ** 4.11E+02

THYFUS ** 5.70E-01 ** 4.18E+02

ADRENALS ** 1.30E*C0 ** 4.18E+02

'

1 07E *00 ** 4.07E+02SKIN **

BLAD HALL *. 4.55E*00 ** 4.03E+02
.

,

UTERUS ** 6 03E400 ** 4.07E+02

OVARIES ** 1.21E*C1 ** 4.11E+02
,

TE S TES ** 1.5 3 E * 0 0 ** 4.03E+02
.

----------

** = NOT CEFINED BY MODEL
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TABLE A.1 (CONTINUE 0)

COSE CCNVERSION FACTORS
(REP / CURIE)

IAGESTION INHALATION
Y91M-

ICRP2 ICRF30 ICRP2 ICRP30
TOT AL 600Y 3.52E-03 ** 1.27E-03 **.

SONI 9.09E-02 3 22E +00 3.26E-02 1.43E+01
-

a MARROW ** 8.29 E *00 ** 1.46E+01
_

.

LONGS 0. 4 74E400 2.40E+02 1.55E+02

THYROID C. 4.33E-C1 C. 2.31E+00

LIVER 0. 9.10E*00 0. 1 61E+01

KIDNEYS 0. 1.45E*C1 C. 2.53E+00

GI LLI 2 67E-01 8.89E401 1.66E-01 3.18E+01

ULI *. 1 14E402 ** 1.40E+01

SI+ CON ** 1.14E402 ** 5.96E+00

S WALL ** 1.82E402 ** 8.92E+00

PANCREAS ** 4.14E401 ** 5.55E +0 0

BREAST ** 6 81E*00 ** 2 64E+00

SPLEEN ** 2.36E*C1 ** 4.26E *00

THYNUS ** 9.88E-01 ** 5.70E+00

ADRCNALS ** 7.40E+00 ** 4.33E+00
*

SKIN ** 2.62E +00 ** 1 50E+00

BLAD WALL ** 8.58E400 ** 1.05E+00
.

UTERUS ** 2.13E+01 1 43E+00**

OVARIES **
.

2 57E401 ** 1.60E+00

TESitS ** 1 20E+C0 ** 7.81E-01
.

__________

= NOT CEFINED BY MODEL**
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TCBLE A.1 (CONTINUED)

COSE CONVEFSION FACTORS
(REP / CURIE)

INGESTION INHALATION
ZR95'

ICRP2 ICRF30 ICRP2 ICRP30
TOTAL GODY 6.60E+00 ** 2.91E+03 **'

BONE 3.04E+01 1.83E*03 1.34E+04 8.03E+04-

R MARR0n ** 7.92E*32 ** 1.20E+04
.

LUNGS 0. 8.66E*C1 2.21E+05 6.88E+04

THYPOID G. 3.06E*01 C. 2.89E+03

LIVER 9.75i+00 2.88E*02 4.30E+C3 4.37E+03

KIDNLYS 1.53E+01 4.19E*]2 6.77E+03 3.02E+03

GI LLI 3.09E+C4 2.89E*C4 1.88E+04 1 55E+04

ULI ** 1.13 2 * C4 ** 7.10E+03

SI+ CON ** 4.14E*C3 ** 3.64E+03

S WALL ** 1.32 E + C3 ** 4.03E+03

PA NCRE AS ** 3.89E*02 ** 4.85E+03

BREAST ** 3.89E*C2 ** 3.45E*03
.

SPLEEN ** 3.27E*02 ** 4.29E+03

THYMUS ** 4.85E401 ** 6 40E+03

AORENALS ** 2.25E+02 ** 5.66E +0 3

'

SKIN ** 1.55E*02 ** 2 15E+03

BLAD WALL ** 8.99E402 ** 1.41E+03
.

UTERUS ** 1.23E403 ** 1 88E+03

OVARIES ** 3.02E403 ** 3.11E+03
.

** 1.12E+032 97E402TE S TE S **

.

__________

** = NOT CEFINEC 8Y MCOEL
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TABLE A.1 (CONTINUED)

DOSE CCNVEFSION FACTORS
(REP / CURIE)

|
|

IAGESTION INHALATION*

ZR97

ICRP2 ICRP20 ICRP2 ICRP30* TOTAL BODY 1.5EE-01 ** 1.13E+00 **

BONE 1.682+C0 1.68E*02 1 21E+01 4.55E+02
*

R MARROW ** 4.81E*02 ** 5.29E+02
.

LUNG 3 0. 6.51E*C1 9.84E+03 1.46E+04

THYROID 0. 9.84E400 0. 1.39E+02

LIVER 3 29E-C1 2.95E*02 2.45E+00 2 76C+02

KIDNEYS 5.12E-01 4.07 E * 02 3.71E+00 2.28E+02

GI LLI 1.05E+05 6.62E*04 6 54E+04 1.58E+04

ULI ** 4.98 E * 04 ** 1.08E+04
-

SI+ CON ** 1.25E*04 ** 3.28E+03

S WALL ** 4.98E*C3 ** 1.55E+03

PANCREAS ** 3.96E*02 ** 3.22E+02

BREAST ** 3.00E*02 ** 2.14E+02

SPLEEN ** 2.97E*02 ** 2.69E+02

THYMUS ** 2.79E*01 ** 2 97E+02

ADRENALS ** 1.81E*02 ** 2.60E+02
'

SKIN ** 1.12E402 ** 1 23E+02

BLAD WALL ** 6.51E*02 ** 2.25E+02.

UTEP.US ** 1.05E*03 ** 3 29E+02

OVARIES ** 2.20E*03 ** 6.29E+02,

TE STE S ** 1.93E*C2 ** 1 11E+02
.

. ________

** = NOT CEFINED BY MODEL
89
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TABLE A.1 (CONTINUED)

DOSE CCNVEFSION FACTORS
(REP / CURIE)

|

IAGESTION INHALATION |
*

NB95

ICRP2 ICRF30 ICRP2 ICRP30
* TOTAL BODY 1 8EE+00 ** 5.26E+02 **

BONE 6.22E+C0 1.G9E403 1.76E+03 8.95E+03*

R MARROW ** 7.36E402 ** 2.49E+03
.

LUN35 O. 1.01E402 6.31E+04 2.03E+04

THYR 0ID 0. 4.37E*C1 0. 1.16E+03

LIVER 3.466+00 3.07E402 9.77E+02 1.97E+03

KIDNEYS 3.42E+C0 5.07E*02 9.67E+02 1.89E+03

GI LLI 2.10E+04 1.48E404 1.30E+04 7.03E+03

ULI ** 6.73E*03 ** 3.60E+03

SI+ CON ** 3.38E*C3 ** 2 06E+03

S WALL ** 1.04E403 ** 1.9BE+03

PANCREAS ** 4.14E*02 ** 2 18E+03

BREAST ** 3.96E*02 ** 1.39E+03

SPLEiN ** 4.14E*02 ** 2.53E+03

THYMUS ** 6.11E401 ** 2.82E+03

ADRENALS ** 2 51E402 ** 2.26E+03

SKIN ** 1.63E*02 ** 7 92E+02

SLAD WALL ** 8.99E*02 ** 7.55E+02
,

| UTERUS ** 1.24E403 ** 9 81E+02

, OVARIES ** 2.98E403 ** 1.79E+03

TE STE S ** 3 57E*02 ** 9 36E+02
.

__________

** = NOT DEFINED BY MODEL
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TABLE A.1 (CONTINUED)

DOSE C0hWESSION FACTORS
(REP / CURIE)

IAGESTION INHALATION
.

M099

ICRP2 ICRF30 ICRP2 ICRP30
.

TOTAL BODY 8.20E*02 ** 2.87E+00 **
.

BONE 0. 2.85E403 0. 2 00E+03
R MARROW ** 1.97E403 ** 1.37E+03,

LUNGS 0. 7 14E*02 1 14E+04 4.33E+03
THYROID 0. 6.07E+02 0. 4.33E+02
LIVER 4.31E+C3 9.24 E *03 1.51E+01 6.92E +0 3

KIDNEYS 9.76E+03 9.21 E + 03 3.64E+01 6.48E +03

GI LLI 9.99E+03 1 16E + 04 3 10E+04 2 15E+03

ULI ** 5.33 2 * C3 ** 1.23E+03
SI+ CON ** 1.71E403 ** 6.62E+02
S WALL ** 2 97E403 ** 7.88E+02
PANCREAS ** 8.70E*02 ** 6.11E+02

, BREAST ** 6.77E402 ** 4.77E+02
SPLEEN ** 7.44 E * 02 ** 5.25E+02

i

THYPUS ** 6.59E*02 ** 4.92E+02

ADRENALS **
_ 8.95E402 ** 6.44E+02

SKIN ** 5.96E402 ** 4.18E+02

BLAD WALL ** 6.99E*02 ** 4.66E+02
-

UTERUS ** 7.51E+02 ** 4.92E+02
'

OVAPIES ** 8 18E402. ** 4.88E+02

,
TE S TL S ** 6.33E4C2 ** 4 37E+02

----------

** = NOT DEFINED BY MCDEL
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TABLE A.1 (CONTINUED)

DOSE C0hWEFSION FACTORS
(REN/ CURIE)

ThEESTION INHALATION,

TC99

ICRP2 ICRP30 ICRP2 ICRP30
,

TOTAL BODY 5.02E+01 ** 1.25E+01 **

*

BONE 1 25E+02 2.23E+C2 3.13E+01 1.48E+02

R MARROW ** 2 23E*02 ** 1.48E+02
.

LUNGS 1.58E+01 2.23E*02 1 01E+05 6.18E+04

THYROID 0. 5.99E*C3 C. 3.96E+03

LIVER 1.8EE+02 3.05E'02 4.64E+01 2.01E +0 2

KIONEYS 2.34E+C3 2.23E*02 5.85E+02 1.48E+02

GI LLI 6 08E+03 4.07E*03 7.54E+03 2 11E +0 3

ULI ** 1.50E403 ** 7.99E +02

SI+ CON ** 4.40E*C2 ** 2 58E+02

S WALL ** 1.25E404 ** 8.21E+03

PANCREAS ** 2.23E402 ** 1.48E+02

BREAST ** 2.23E*C2 ** 1.48E+02

SPLEEN ** 2 23E402 ** 1.48E+02

THYMUS ** 2.23E402 ** 1.48E+02

ADRENALS ** 2.23E402 ** 1.48E+02
.

SKIN ** 2.23E402 ** 1.48E+02
,

I

BLAD WALL ** 2.23E*C2 ** 1 48E+02.

UTERUS ** 2.23E402 ** 1.4dE+02

- OVARIES ** 2.23E*C2 ** 1 48E+02

TESTES ** 2.23E*02 ** 1.48E+02
.

.

_______ ._

** = NOT DEFINED BY MCDEL
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T ABLE A .1 (CO NT INUE0)

DOSE CONVERSION FACTORS
(REM / CURIE)

IhGESTION INHALATION.

TC 99M

ICRP2 ICRF30 ICRP2 ICRP30.

TOTAL BODY 8.89E+00 ** 4 63C-03 **
.

HONE 2.47E-01 1 50E+01 1 29E-04 6.59E+00

R MARROW ** 2 33E*01 ** 8.84E+00, ,

LUNGS 3 42E-C1 1 16E*01 9 55E+01 1.14E+02

THYROID 0. 3.13E402 0. 7.73E+01

LIVER 6 98E-01 1.75E401 3.64E-04 9 18 E +0 0

KIDP.EYS 1.06E+01 1.92E*01 5.52E-03 5.70E+00

GI LLI 4 13E+02 9 40E*C1 5.20E+02 1.42E+01

ULI ** 1. 37 E * C2 ** 2.0 6 E +01

SI+ CON ** 3 21E401 ** 1.30E+01

S WALL ** 2 65E402 ** 5.62E+01

PANCREAS ** 3.96E401 ** 1 3 3E + 01

BREAST ** 1.32F4C1 ** 5.62E +0 0

SPLELN ** 2.60E401 ** 1.02E*01

THYMUS ** 1.14E401 ** 1.25E+01

ADREN ALS ** 1.60E401 ** 9.44E+00.

SKIN ** 7.07E400 ** 2.77E+00

BLAD WALL ** 1.68E401 ** 3.42E+00
-

UTEPUS ** 2.65E*01 ** 5.07E+00
- OVARIES ** 3.61E401 ** 6.29E+00

.
TE STES ** 8.47E*C0 ** 1.93E+00

. ____ ._.

|

** = NOT CEFINED BY MCDEL
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TABLE A.1 (CONTINUED)

DOSE CONVEPSION FACTORS
(BEP/ CURIE)

IAGESTION INHALATION'

RU103

ICRP2 ICRF30 ICRP2 ICRP30* TOTAL BODY 7.97E+01 ** 8.23E+01 **

*
B0NE 1 85E+02 3.56E*02 1.91E+02 1.00E+03

R MARROW ** 6 14E+02 ** 1.25E+03
.

LUNGS 0. 2.70E*02 6 31E+04 3.65E+04

THYROID 0. 2.31E402 0. 1.02E+03

LIVER 0. 4.14E*C2 0. 1.65E+03

KIONEYS 7.06C+02 4.85E*02 7.29E+02 1.12E+03

GI LLI 2 16I+04 2.42E*04 1 38E+04 1 14E+04
'

ULI ** 9.36E*03 ** 4.85E+03

SI+ CON ** 3 15 E * 0 3 ** 2.05E+03

S WALL ** 1.16E*C3 ** 1.80E+03

PANCREAS ** 4.74E*02 ** 1.8 5 E +0 3

BREAST ** 4.44E4C2 ** 1.18E+03

SPLELN ** 4 37 E 4C2 ** 1.56E+03

THYMUS ** 2.49E402 ** 2.08E+03

ADRENALS ** 4.11E402 ** 1.7 6E +0 3
.

SKIN ** 2.53E402 ** 7.18 E + 0 2

BLAD WALL ** 8 18E402 ** 8.66E+02,

UTERUS ** 9.84E+02 ** 9.36E+02

. OVARIES ** 2 12E403 ** 1.46E+03

TESTES ** 4.51E402 ** 6.88 E +0 2
.

........_.

= NOT CEFINED BY MCDEL**
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TABLE A.1 (CONTINUED)

DOSE CONVERSION FACTORS
(REP / CURIE)

INGESTION INHALATION
*

RU106

ICRP2 ICRF30 ICRP2 ICRP30
* TOTAL BCDY 3.48E+02 ** 1.09E+03 **

* BONE 2.75E+03 5.29E*03 8.64E+03 1 48E+04

R MARROW ** 5.40E403 ** 1.50E-04
.

LUNGS 0. 5 25E*03 1.17E+06 7.81E+05

THYROID 0. 5.22E*03 0. 1.48E+04

LIVER 0. 5 33E*C3 0. 1 54E+04

KI D NE Y S 5.31E+C3 5.37E*C3 1.67E+04 1.49E+04

GI LLI 1.78E+05 2.62E*05 1 14E+05 1 42E+05

ULI ** 9.14E*04 ** 5.77E+04-

SI+ CON ** 2.05E*04 ** 2 23E+04

S WALL ** 1.15E*04 ** 1.84E+04

PANCREAS ** 5 37E*C3 ** 1 55E+04

BREAST ** 5.33E*C3 ** 1.49E+04

SPLEEN ** 5 37E*C3 ** 1.54E+04

THYMUS ** 5.25E403 ** 1.58E+04

ADRENALS ** 5.40E*C3 ** 1 57E+04
.

SKIN ** 5.18E*03 ** 1.44E+04

BL AD W ALL ** 5.55E*03 ** 1 47E+04.

UTERUS ** 5.62E403 ** 1.48E+04

,
OVARIES ** 6.0 7 E *03 ** 1.49E+04

TE S1E S ** 5.37E*C3 ** 1 46E+04
.

__________

** = NOT CEFINED BY MODEL
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_ _

TA8LE A.1 (CONTINUED)

DOSE CONVEPSION FACTORS
(REFJCURIE)

INGESTION INHALATION
' SN126

ICPP2 ICRF20 ICRP2 ICRP30
TOTAL BODY 2 40E+03 ** 6.00E+03 ***

* BONE 8.45E+04 1.87E+04 1.58E+05 1.23E+05

R MARROW ** 1.01E+04 ** 6.25E+04
.

LUNGS C. 2.22E+03 1 17E+06 5.592+05

THYROID 4.92L+02 2.04E403 1.23E+03 1.81E+04

LIVER 1.67E+03 2 53E*03 4.18C+03 2.27E+04

KIDNEYS 0. 3.03E*03 0. 1.8 9 E +0 4

GI LLI 2 43E+04 1.60E*05 1.59E+04 9 66E+04

ULI ** 5.81E404 ** 4.40E +04

SI+ CON ** 1.63E+04 ** 2 26E+04

S WALL ** 5.92E*03 ** 2.22E+04

2 48E+04PANCREAS ** 2.88 E *03 **

BREAST ** 2.95E403 ** 1.99E+04

SPLEEN ** 2.69 E * 03 ** 2.26E+04

THYMUS ** 1.97E*G3 ** 2.8 0 E +0 4

ADRENALS ** 3.30E4C3 ** 2.90E+04
.

SKIN ** 2.C3E4C3 ** 1.43E+04
.

BLAD WALL ** 3.92E403 ** 1.38E+04
,

UTERUS ,** 4.70E403 ** 1.51E +0 4

,
OVARIES ** 8.92E403 ** 1.8 3E +0 4

TE S TE S ** 2.52E403 ** 1.28E+04
.

__________

** * NOT CEFINED BY MODEL
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TABLE A.1 (C0hTINUED)

COSE CCNVEFSION FACTORS
(REP / CURIE)

INGESTION INHALATION
TE127,

ICRP2 ICRF30 ICRP2 ICRP30
TOTAL BODY 2.38E+C1 ** 3.87E-02 **,

BONE 1.10E+02 2.33E+C1 1.75E-01 1.51E+01,

R MARROW ** 2.43E+01 ** 1.51E+01
*

LUNGS G. 1.07E*01 a.14E+02 1.58E+03

THYROID 8.15E+01 1.06E+01 1.32E-01 6.91E +0 0

LIVER 3.95C+C1 1.12E*01 8.03E-02 7 10E+00

KIONEYS 4.48E+C2 1 14E+01 6.37E-01 6.99E+00

GI LLI 8.68E+03 4.66E*03 7 17C+03 8 40E+02

ULI ** 4.33E*C3 ** 7.77E+02

SI+ CON ** 1.45E*03 ** 2 63E+02

S WALL ** d.99E+02 ** 1.66E+02

PANCREAS ** 1 17E+01 ** 7 25E+00

BREAST **
.

1.11E+01 ** 6.96E+00

SPLtEN ** 1 13 E + 01 ** 7 10E+00

THYPUS ** 1.06E*01 ** 7.18E+00

ADRENALS ** 1 10E401 ** 7.07E*00

SKIN ** 1.07E+01 ** 6.77E+00
-

HLA0 WALL ** 1.17E*01 ** 6.92E+00

UTEPUS ** 1.26 E * 01 ** 7.07E+00
i

OVARIES ** 1.49E*C1 ** 7.47E+00
.

TE S TE S ** 1.38E+01 ** 6.77E+00

.

__________

** = NOT CEFINED BY MODEL
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TABLE A*1 (CONTINUE 0)

00SE CONVERSION FACTORS
(REP / CURIE)

INGESTION INHALATION
TE127M-

ICRP2 ICRF30 ICRP2 ICRP30
TOTAL BODY 8.25E+02 ** 1.96E+02 **-

BONE 6.77E+03 1.66E+04 1.58E+03 7.55E+04-

h MARROW ** 2.01E404 ** 1.98E+04
.

LUNGS 0. 3.56E*02 1.20E+05 1.24E+05

THYROIO 1.73E+03 3.49E*C2 4.11E+02 3.57E +0 2

LIVER 2.42E+C3 3.51E402 7.21E+02 4.1RE +0 2

KIDNEYS 2.75E+04 3.52E*02 5 72E+03 3.60E+02

GI LLI 2.276+04 4.11E+04 1.87E*04 2.12 E +0 4

ULI ** 1.14E404 ** 6.35E +0 3

SI+ CON ** 1.61E4G3 ** 1.37E+03

S WALL ** 7.89E*02 ** 8.55E+02

PANCREAS ** 3.55E*02 ** 4.00E +02

BREAST ** 3.60E402 ** 4.07E+02

SPLEEN ** 3 53E402 ** 4 11E+02

THYMUS ** 3.46E402 ** 4. 33E + 02

ADRENALS ** 3 61E*02 ** 4 03E+02

'

SKIN ** 3.47E+02 ** 3.56E+02

BLAD WALL ** 3 57E402 ** 3.49E+02
.

UTERUS ** 3.65E402 ** 3.54E+02

OVARIES ** 4 63E402 ** 4.07E+02
.

TE S TE S ** 3.44E402 ** 3.42E+02

.

__________

** = NOT CEFINED BY MODEL
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TABLE A.1 (CONTINUED) '

COSE CCNVESSION FACTORS
(REP / CURIE)

INGESTION INHALATION-
TE 129- '

- ,

ICRP2 ICRF30 ICRP2 ICRP30
TO T AL 800Y 7.65E+00 ** l'. 5 5E - 0 3. **

80NE 3.14E+01 2. JOE 400 6.22E-03 2. 30 E+ 00
-

R MARROW ** 2.83E*00 *+ 2 29E+00

LUNSS 0. 1.92E*00 2 . 4 2 C - O'2 5.66E+02

THYROIO 2.41E+C1 1.24E*C0 4.87E-03 1.88E+00

LIVCR 1.181+01 2.52E*00 2.99E-03 2.23E+00

KIDNEYS 1 32E+C2 3 27E*00 2. 3 4E- 0 2 1.95E+00

GI LLI 2.37E+01 1.37E*C2 1.96E+C1 6.81E+00

ULI ** 6.83 E *02 ** 2.78E+01

SI+ CON ** 1.01E403 ** 4.00E+01

S WALL ** 1.47E*03 ** 5.77E+01

PANCREAS ** 7.37E+0G ** 2.43E+00

BREAST ** 2 24E*C0 ** 1.99E+00

SPLEEN ** 4.44E+C0 ** 2.25E+00

TH Y MUS ** 1.34E*C0 ** 2.46E+00

AORENALS ** 2 25E+C0 ** 2.22E+00
'

SKIN ** 1.54E*00 ** 1.78E+00

SLAD WALL ** 2.4 9 E * 00 ** 1 73E+00
.

UTERUS ** 4.70E*00 ** 1.82E+00

OVARIES ** 5 88E400 ** 1 87E+00.

TE S TE S ** 1.39E+00 ** 1.68E+00
.

...._.....

_

** = NOT CEFINEJ BY MODEL
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TABLE A*I (CONTINUE 9) .

,

DOSE CCNVEFSION FACTORG
_ (REP / CURIE)

.,

IhGESTION INHALATION'

TE 129M,

ICRP2 ICkF30 ICRP2 ICRP30s
'

TOT AL BODY 1.S2E+03 ** 1.98E+02 **

*

BONE 1.15E+09 2 96E*04 1.22E+03 2.61E+04

R MARROW ** 1.20 E 4 C4 ** 1.15E+04
.

LUNGS 0. 5.89E402 1.45E+05 1.49E+05

THYROIO 3.95E+03 5.81E402 4.30E+02 5.77E+02

LIVER 4.29E+C3 5.99E*02 5.84E+02 6.77E+02

KIONEYS 4.80i+04 6 14E +02 4.57E+03 5.85E+02

GI LLI 5.79E+09 9.14E*C4 4.79E+04 4.07E+04

ULI ** 3.11E+04 ** 1.42E+04

SI + CON ** 5.44E*C3 ** 2.95E+03

S WALL ** 2 32E*C3 ** 1.78E+03

PANCREAS ** 6.112402 ** 6.85E+02

HREAST ** 6 14E*02 ** 6.25E+02.

SPLEEN ** 6.03E +02 ** 6.66E+02

THYMUS ** 5.77E*02 ** 7.47E+02

ADRENALS ** 6.22E402 *. 6.88E+02
.

SKIN ** 5.77E*02 ** 5.44E+02

BLAD WALL ** 6.49E402 ** 5.44E+02,

UTERUS ** 6.77E402 ** 5.59E+02

OVARIES ** 8.92E402 ** 6.59E+02.

TE S TE S ** 5.96E402 ** 5.14E+02

__________

** = NOT CEFINED BY M00EL
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TA9LE A*1 (CO NT INUED)

COSE CONVEFSION FACTORS
(ACP/ CURIE)

IhGESTION INHALATION
TE 131.

ICRF2 ICRF3G ICRP2 ICRP30
TOTAL BODY 6.22E+C0 ** 4.49E-04 **,

BONE 1.97E+01 1.37E*C1 1.39E-03 9.66E+00.

R MARROW ** 2.44E*C1 ** 1.09E+01
'

LutJG S 0. 1.25E*C1 1.74E+02 1.11 E +0 3

THYROID 1.62E+01 1.56E404 1.17E-03 9.84E+03

LIVER 8 23E+0C 1.95E401 7.44E-04 1.10E+01

KIONLYS 8 63i+01 2.69E*C1 5 46E-03 8. 21E + 0 0

GI LLI 2.79E*00 5.51E*02 2.30E+00 3.43E+01

ULI ** 1.vfE*03 ** 1 09E+02.

SI + CON ** 2.04E*C3 ** 1.14E+02

S WALL ** 2 32E *C3 ** 1. 32E + 02

PA NCRE AS ** 5.33E*C1 ** 1.30E+01

BREAST ** 1.84E401 ** 9.88E+00

SPLEEN ** 3.3dE*C1 ** 1.13E+01

THYMUS ** 1.57E401 ** 1.92E+01

AORENALS ** 1 65C401 ** 1.12E+01
*

SKIN ** 1.01E401 ** 7.03E+00

BLAD WALL ** 1.95E*C1 ** 5.92E+00
.

UTEFUS 4 37E*C1 ** 7.40E+00**

OVARIES ** 5.31E401 ** 8.03E+00.

TE S TE S ** 7.81E400 ** 5.00E+00
,

.

..........

** = NOT EEFINEC 8Y MODEL
301
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TABLE A.1 (CONTINUED)

DOSE CONVE FSION F ACTORS
(REP / CURIE)

ThGESTION INHALATION
TE131M.

ICRP2 ICRF30 ICRP2 ICRP30
TOTAL B00Y 7 0!E+02 ** 3.63E+00 **

,

BONE 1.73E+C3 1.20E*03 8.74E+00 8.40E+02.

R MARROW ** 8 95E*02 ** 5.22E+02
*

LUNGS 0. 2.22E*C2 1.82E+04 8.25E +03

THYROID 1.24E+C3 1.59E405 6.88E*00 1. 3 4 E + 0 5

LIVER 8.46C+02 4.59E*02 5.45E+00 4.18E+02

KIDNEYS 8.57E+03 5.85E*C2 3.86E+01 3 27E+02

GI LLI 8.40E+C4 3.J5E*04 6.95E+04 8.92E+03

ULI ** 1 72E*04 ** 5.18E+03

SI+ CON ** 5.59E403 ** 1 82E+03

S WALL ** 2 22E*03 ** 1.01E+03

PANCREAS ** 6 11E*02 ** 4.70E+02

BREAST ** 5.00E*02 ** 3.42E+02

SPLEEN ** 4.92E*02 ** 4.11E+02

THYMUS ** 2.59E*02 ** 5.62E+02

ADRENALS ** 3.77E*02 ** 4.00E+02

SKIN ** 2.53E402 ** 1.92E+02*

BLAD WALL ** 9.10E*02 ** 3.35E+02
.

UTERUS ** 1.23E*C3 ** 4.6e +F,.

OVARIES ** 2.73E*33 ** 8.66E+02
.

TE S TE S ** 3 65E*02 ** 1.67E+02

.

..........

** = NOT CEFINED BY MODEL
IM

;. - w y .
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TABLE A.1 (CONTINUED)

.

DOSE CONVE6SION FACTORS
(RE N / CURIE)

INGESTION INHALATION
*

TE132

ICRP2 ICRP30 ICRP2 ICRP30

TOTAL BODY 1 53E+03 ** 2.02E+01 **
*

BONE 2.52E+03 3.07E*03 3.25E+01 2.63E+03*

1 64E*03 ** 1 58E+03R MARROW **

.

LUNGS 0. 1.22E403 3.60C+04 6.18E+03

THYROID 1 80E+03 2 20E*C5 2.37E+01 2.32E+05

LIVER 1.63E+03 1.35E*C3 2.69E+01 1.45E+03
|

KIDNEYS 1 57E+04 1 33E4C3 1 82E+02 1 40E+03

GI LLI 7.71E+04 1.41 E * C 9 6.37E+04 5.96E+03

ULI ** 6.92E*03 ** 3 39E*03

SI+ CON ** 2 99E403 ** 2.01E+03

S WALL ** 1 94!*03 ** 1 62E+03

PANCREAS ** 1.37E*C3 ** 1.44E+03

I.34C+03OREAST ** 1.30E*C3 **
.

SPLEEN ** 1 35E*C3 ** 1.44E+03

THYMUS ** 1 39E * C3 ** 1 59E+03

ADREN ALS ** 1.50E403 ** 1.62E+03
.

SKIN ** 9.69E402 ** 1 01E+03

BL AD W ALL ** 1.56E403 ** 1.49E+03
,

UTERUS ** 1 71E*03 ** 1.58C+03

DVARIES ** 2.00E*03 ** 1.54E+03
.

.

TE S TL S ** 1.34 E * C3 ** 1 37C+03
.

..........

** = NOT DEFINE 0 BY MODEL
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TABLE A.1 (CONTINUED)

DOSE CChVE RSION F ACTORS
(REP / CURIE)

IAGESTION INHALATION
* 1129

ICRP2 ICRPJO ICRP2 ICRP30
- TOTAL BODY 9 21E+03 ** 6 91E +03 **

*
BONE 3.27E+03 B.03E*02 2.48E+03 5.11E+02

R MARROW ** 8 .18 E * 0 2 ** 5 18E+02
.

LUNG 3 0. 6.11E402 0. 1.16E+03

THYROID 7 23E+C6 9.18E*06 5.54E+06 5 77E+06

LIVER 2.81E+03 5.11E*02 2.11E+03 3 26E+02

KIDNEYS 6.04E+03 4 96E *C2 4.53E+03 3 12E+02

GI LLI 4.44E+C2 5.14E*02 2.22E+02 3.24E+02

ULI ** 5 25E*C2 ** 3 30E+02

SI + CON ** 5.22E+02 ** 3.29E +02

S WALL ** 3 10E402 ** 3.67E+02

PANCREAS ** 5.22E*C2 ** 3.28E+02

BREAST ** 1 22E+03 ** 7.73E+02

SPLEEN ** 5.18E*02 ** 3.27E+02

THYMUS ** 1 20 E * C3 ** 8 21E +02
i

AORENALS ** 4.8SE*C2 ** 3 10E+02
.

SKIN ** 7 01E+02 +5 4.92E +02

BLAD WALL ** 5.00E402 ** 3.16E+02,

UTERUS ** 5 11E402 ** 3.23E+02

, 0 VARIES ** 5.11E402 ** 3.22E+02

TE S TE S ** 4.77E*02 ** 3.00E+02
.

__________

= NOT CEFINED BY MODEL**
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TABLE A.1 (CONTINUED)

COSE CONVEFSION FACTORS
(REP / CURIE)

IhGESTIJN INHALATION
I131.

ICRF2 IC9F20 ICRP2 ICRP30
TOTAL 803Y 3.41d+C3 ** 2.56E+03 **.

BONE 4 16E+C3 3.23E*02 3.15E+03 2.12E+02.

R MARROW ** 3.49E*C2 ** 2 32E+02

LUNGS b. 3.77E402 0. 2.43E+03
'

THYROIO 1 95i+06 1 76 E +06 1 49E+06 1 0SE+06

LIViR 5.95E+03 1.93E*02 4.47E+03 1.44E+02

KIONEYS 1.02E+04 1.67E*02 7.66E+03 1 12E+02

GI LLI 1.57E+03 1.57E*02 7.95E+02 9.58E+01

ULI ** 1 64E *02 1.01E+02**

SI+ CON ** 1.65E*02 ** 1.01E+02

S WALL ** 1 13E*03 ** 2 78E+02

PAMCREAS ** 2.21E402 ** 1.49E+02

BREAST ** 4 43E+C2 ** 2.92E+02

SPLEE N ** 2.05E*02 ** 1 44E+02

THYMUS ** 1 14i403 ** 7.55E+02

ADRENALS ** 2.09E*02 ** 1.59E+02

* SKIN ** 3.07E*C2 ** 1 97E+02

BLAD WALL ** 1.51 E * 02 ** 9.29E*01
.

UTERUS ** 1 59E+02 ** 9.77C+01

OVARIES ** 1.515402 ** 9.36E+01
.

TE STiS ** 1.39E*C2 ** 8.58E +01
.

__________

** = NOT CEFINEO BY MCDEL
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TAHLE A*1 (CONTINUED)

COSE CONVERSION FACTORS
(BEF/ CURIE)

INGESTION INHALATION
1132-

ICRF2 ICRF20 ICRP2 ICRP30
TOTAL BODY 1. 9 3 0.+ 0 2 ** 1.45E+02 **.

BONE 2 03E+02 a.10E401 1 45E+02 4.59E+01+

R MARROW ** 9.10E*01 ** 5 18E+01
.

LUNGS 0. 9.77E401 0. 1.0 0 E +0 3

THYROID 1.90E+04 1.43E*04 1.43E+04 6.44E+03

LIVER 5.43E+02 1.0!E*02 4.07E+02 6.81E+01

KICNEYS 8.65f+02 1.21E*C2 6 48C+02 5 37E+01

GI LLI 1.02E+02 1.02E*02 5.0BE+01 4.18E+01

ULI ** 1.23E*C2 ** 4.77E+01

SI+ CON ** 1 17 E *02 ** 4.63E+01

S WALL ** 2.23 E * C3 ** 3.67E+02

PANCREAS ** 2.86E*02 ** 9 . 36 E + 01

BREAST ** 9 22E *C1 ** 5 22E+01
.

SPLEEN ** 1.96E402 ** 7.73E+01

THYMUS ** 9 32E*C1 ** 8 73E+01

ADRENAL 3 ** 1.20E*C2 ** 7.29E+01

'

SKIN ** 6.62E+C1 ** 3.57E+01

BLAD WALL ** 9.03E401 ** 3.96E+01
,

UTERUS ** 9.95E401 ** 4 26E+01

OVARIES ** 8.62E401 ** 3.6SE +01
.

|

TESTES ** 8 18E401 ** 3.66E+01

| -

i
|

._________

,

** = NOT CEFINED BY MODEL
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TABLE 4+1 (CONTINUE 0)

005E CONVERSION FACTORS
(RE P/ CURIE)

INGESTION INHALATION
1133-

ICRF2 ICRF30 ICRP2 !CRP30
TOTAL BODY 7.53E+02 ** 5.65E+02 **

.

B O NI. 1.42E+03 1.51E402 1.08E+03 9 32 E + 01
*

R MARROW ** 1 59E*02 ** 1.01E+02
.

LUNGS 0. 1 68E*02 0. 3.03E+03

THYROID 3.63C+05 3.37E*C5 2.69E+05 1.80E+05

LIVER 2.47E+CJ 1.45E*C2 1.85E+03 1.07E+02

KIONLYS 4.31C+C3 1.4dE*C2 3.23E+03 8.91E+01

GI LLI 2 22i+03 1 44C*C2 1.11E+03 7.59E+01

ULI *. 1.51E*02 ** 8 07E+01.

SI+ CON ** 1.49E*C2 ** 7.96E+01

S WALL ** 2 05E*03 ** 3.89E+02

PANCREAS ** 2.06E *02 ** 1.19E+02

BREAST ** 1.73 E + 02 ** 1 09E+02

SPLEEN ** 1.772402 ** 1.0BE+02

TH Y MU S ** 2.65E*02 ** 1.93E+02

ADRENALS ** 1.62E+02 ** 1.16E +0 2
'

SKIN ** 1 39E*C2 ** 8 25E+01

BLAD WALL ** 1. 3 7I + C2 ** 7 33E+01.

UTERUS ** 1 39E*C2 ** 7.40E+01

OVARIES ** 1.32 E * C2 ** 7.14E+01.

TE S TLS ** 1.34E*C2 ** 7 22E+31
.

__________

** = NOT CEFINEC BY MODEL
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TABLE A.1 (CONTINUED)

DOSE CONVERSION FACTORS
(REP / CURIE)

INGESTION INHALATION,

I134

ICRP2 ICRP20 ICRP2 ICRP30~

TOTAL BODY 1.33E+02 ** 7.69E+01 **

BONE 1.06E+02 3.45E*C1 8 05E+01 1 96E+01

R MARROW ** 4.03E*01 2.25E+01**
.

LUNGS 0. 4.66E*01 0. 5 29E+02

THYROID 4.99E+03 2.20E*C3 3.73E+03 1.07E+03

LIVER 2.88E+02 5 18E*01 2.16E+02 3 10E+01

KIDNEYS 4.58E+02 6.49E*C1 3.44E+02 2.45E+01

GI LLI 2.51E-01 4.77E*01 1.26E-01 1.7 BE +01

ULI ** 6.49E*C1 ** 2.13E+01

SI+ CON ** 5.96E*01 ** 2 0 4E +01

S WALL ** 2.03E403 ** 2.62E+02

PANCREAS ** 1.99E402 ** 4.85E+01

HREAST ** 4.23E*C1 ** 2.28E+01

SPLEEN ** 1 27E*02 ** 3.8 5E +01

THYPUS ** 3.68E*C1 ** 3 99E+01

ADRE.NALS ** 5.85E401 ** 3.24E+01
.

SKIN ** 2.92E*01 ** 1 54E+01

BLAD WALL ** 3.85E*01 ** 1.67E+01.

UTERUS ** 4.59E*01 ** 1 85E+01

OVARIES ** 4.07E*01 ** 1.57E+01.

TE STES ** 3 28E+01 ** 1.4BE+01
.

_______...

** = NOT CEFINED BY MODEL
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TABLE A.1 (CONTINUED)

DOSE CONVEFSION FACTORS
(REP / CURIE)

I%GESTION INHALATION
1135-

ICRP2 IC9F30 ICRP2 ICRP30
TOTAL BODY 4.28E+C2 ** 3.21E+02 **.

BONE 4.43E+C2 1.24E4C2 3.35E+C2 7.44E+01
-

R FARROW ** 1 25E*C2 ** 8.29E+01
.

LUNGS 0. 1.29 E 4 C2 0. 1.63E+03

THYROID 7.65E+04 6.62E*C4 5.60E+04 3.13E+04

LIVER 1 1(E+C2 1.41E4C2 8.73E+02 1.02E+02

KIDNEYS 1.86E+03 1.51E*02 1.39E+03 7.99E+01

GI LLI 1 31E+C3 1.45E*C2 6 56E+C2 6.59E+01

UL1 ** 1.55E*02 ** 7.10E+01

SI+ CON ** 1.52E402 ** 7.03E+01

S WALL ** 2.00C403 ** 3.6TE+02

PANCREAS ** 2.81E402 ** 1.24E+02

,
BREAST ** 1.426402 ** 8.66E+01

SPLEEN ** 2.05E402 ** 1.04E+02

THYMUS ** 1.89E*02 ** 1.6 2 E +0 2

ADRENALS ** 1.79E*02 ** 1.12E+02
'

SKIN ** 1 09E*02 ** 6.22E+01

BLAD WALL ** 1 22E *C2 ** 6 25E+01.

UTERUS ** 1.42E*C2 ** 6.81E+01

DVA9IES **
. 1.34E*C2 ** 6.29E+01

TE STE S ** 1 18E402 ** 5 62E+01
.

----------

= NOT CEFINED BY MODEL**
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TABLE A.1 (CONTINUED)

COSE CChVEFSION FACTORS
(REP / CURIE)

IAGESTION INHALATION
* CS134

ICRP2 ICRF20 ICRP2 ICRP30
TOTAL BC0Y 1.21E+05 ** 9 10E+04 **-

*
BONE 6.22E*C4 6.44 E *04 4 66E+04 4.07E +0 4

R MARROW ** 6.92E*04 ** 4.37E+04
.

LUNGS 1 59E+04 6.51E*04 1.22E+04 4.37E+04

THYROID 0. 6.51E*C4 c. 4.11E+04

LIVER 1.4EE+C5 7.44E*C4 1 06E+05 4.70E+04

KIDNEYS 4.79E+04 7.44E*C4 3.59 E *0 4 4.73E+04

GI LLI 2.59E+03 8.10E*04 1.30E+C3 5.11E+04

ULI ** 7.32E*04 ** 5.00E+04

SI+ CON ** 8.07E *04 ** 5.07E+04

S WALL ** 7.44E*04 ** 4 63E+04

PANCREAS ** 1.18E*04 ** 4.51E+04

HREAST ** 6.36E*C4 ** 4.03E+04

SPLEEN ** 7.44E*C4 ** 4.70E+04

THYPUS ** 6.29E*04 ** 4.00E+04

ADREN ALS ** 8.58 E *04 ** 5 40E+04
.

SK I N ** 4.59E*04 ** 2 90E+04

BLAD WALL ** 7.92E404 ** 5.00E+04
,

UTERUS ** 8.25E*C4 ** 5 18E+04

OVARIES ** 6.70E*04 ** 4.22E+04,

TE S TE S ** 7.62E*04 ** 4 81E+04
.

..........

** = NOT CEFINED BY MCOEL
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TABLE A.1 (CONTINUE 0)

DOSE CChVEFSION FACTORS
(REP / CURIE);

IhGESTION INHALATION
' CS139M

ICRP2 ICRP30 ICRP2 ICRP30
TOTAL BODY 2 29E+01 ** 1.72E+01 **-

* BONE 2.13E+01 2.43E+C1 1.59E+01 1.31E+01

R MARROW ** 2.56E401 ** 1. 39 E + 01
. .

LUNGS 3.83E+0C 2 38E4C1 2 93E+00 2.37E+02

THYROID 0. 2.30E * C1 0. 1.24E+01

LIVER 4.4EE+C1 2.53E401 3.20E+01 1.40E+01

K I D r.E Y S 2.43E+01 2.55E*01 1.83E+01 1.36E+01

GI LLI 1.58E+C1 2 63E*C1 7.92E+00 1.41E+01

ULI ** 2 56E+01 ** 1.41E+01

SI+ CON ** 2.67E*C1 ** 1 42E+01

S WALL ** 4.26E402 ** 6.99E+01

PANCREAS ** 2.89E*01 ** 1.42E+01

BREAST ** 2.32E*C1 ** 1.25E+01

SPLEEN ** 2.70E+01 ** 1.42E+01

THYPUS ** 2.31E4C1 ** 1.31E+01

ADRINALS ** 2.71E*C1 ** 1.50E+01
| .

I SKIN ** 1. 9 7 E + 31 ** 1. 0 2 E +01

BLA0 WALL ** 2.53E401 ** 1.39E+01
.

UTERUS ** 2.66E+C1 ** 1.43E+01
|

DVARILS ** 2.40E+01 ** 1.27E+01,

TE S TE S ** 2.49E*C1 ** 1 34E+01
.

__________

l

** = NOT OEFINED BY "CDEL

111



TABLE A.1 (CONTINUED)

DOSE CONVERSION FACTORS
~

(REN/ CURIE)*

. .

INGESTION INHALATION
o

CS135
.

ICRP2 ICRP30 ICRP2 ICRP3 0
** 5*99E+03 **

TOTAL BODY 7.99E+03

BCNE 1 95E+04 7.07E+03 1.46E+04 4.44E+03 i.

R MARROW ** 7.37E+03 ** 4.4 4E+ 03

LUNGS 2 04E+03 7 07E+03 1 57E+03 5.22E+03

THYFOID 0. 7.07E +0 3 0. 4.44E+03

LIVER 1 80E+04 7 07E+03 1.29E+04 4.44E+03

KIDNEYS 6.81E*03 7.0 7E +0 3 5.11E+03 4.44E+03

GI LLI 4.21E+C2 7.37E+03 2.11E+02 4.44E+03

7 07E+03 ** 4.44E+03
ULI **

** 4.44E+037 07E+03SI+ CON **

4.48E+03
S WALL ** 7.36E+03 **

4.44E+037 07E +03 **
PANCREAS **

** 4.44E+037 07E+03BREAST **

** 4.44E+037.07E+03SPLEEN **

** 4.44E+03
THYMUS ** 7.07E+03.

4.44E+037.07E+03 **
ACREhALS **

'

4.4 4E + 0 37.07E+33 **
SKIN **

** 4.44E+03 ;
BLAD WALL ** 7 07E+03

.

4.44E+03**7.07E+03UTERUS **

** 4.44E+03Y.07E+03~

CVARIES **

TESTES ** 7.0 7E +0 3 ** 4.44E+03

4__________

** = h0T DEFINED BY MODEL 112
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TAHLE A.1 (CONTINUED)

DOSE CONVEFSION FACTORS
(REP / CURIE)

IhGESTION INHAL4 TION
CS1J6

.

ICRP2 ICRF20 ICRP2 ICRP30
TOTAL BODY 1.85E+04 ** 1 38E+04 **

*
UONE 6 51d*03 1.00E*04 4.88E*03 6.29E+03.

R MAHROW ** 1.09E*04 ** 6.88E+03

LUNGS 1.9(E*02 9.69E403 1 50C+03 8.58E+03
*

THYROID 0. 1.31E404 C. 6.40E+03

LIVCR 2.51L+04 1.17E*04 1.83E+04 7.40E+03

MIDNEYS 1.42E+C4 1.17E*04 1.07E+04 7.29E+03

GI LLI 2 92t*03 1.26E*04 1.46E+03 7.81 E +0 3

UL I ** 1 22E*C4 ** 7.55E+03

SI+ CON ** 1 21E*04 ** 7.84E+03

5 dALL ** 1.25E404 ** 7.25E+03

PANCREAS ** 1.14E404 ** 7.10 E +0 3

BREAST ** 9.81E*03 ** 6.18E+03

SPLEEN ** 1.16C*04 ** 7.29E+03

fHYMUS ** 9.84E*C3 ** 6.40E+03

ADRENALS .* 1.28E*04 ** 9.14E+03

LKIN ** 6.92i+03 ** 4.33E+03.

OLA7 WALL ** 1 28E+04 ** 7.96E+03
.

biLHUS ** 1.42 E * 04 ** 8.81E+03

OVARILS ** 1.00E+04 ** 6 22E+03
.

TE S ILS ** 1.12E*04 ** G.96E+03

.

..........

** = NOT DEFINED BY 8CDEL
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TABLE A.1 (CONTINUED)

DOSE CCNVERSION FACTORS
(REP / CURIE)

IhGESTION INHALATION
CS137-

ICRP2 ICRF30 ICRP2 ICRP30
TOTAL RODY 7.14E*04 ** 5 35E+04 **,

BONE 7.9 7E+0 4 4 66E404 5 98E+04 2.94E+04
-

R MARROW ** 4.88E*04 ** 3.07E+04
.

LUNGS 1 23E+04 4.70E+04 9.40E+03 3 26E+04

THYROID 0. 4.66E404 0. 2.93E+04

LIVER 1.DSE+05 5.03E+04 7.76E+04 3 18E+04

KIDhtYS 3.70L+04 5.07E*04 2.78E+04 3.19E+04

GI LLI 2 11E+03 5 33E*C4 1.05E+03 3 36E+04

ULI ** 5.25E*04 ** 3.32E+04,

SI+ CON ** 5.33E*C4 ** 3.35E+04

S WALL ** 5.14E*04 ** 3.19E+04

PANCREAS ** 4.96E*04 ** 3.12E+04

BREAST ** 4.59E*04 ** '.90E+04

SPLEEN ** 5.07E404 ** 3.19E+04

THYMUS ** 4.59E404 ** 2.9 0 E +0 4

ADRENALS ** 5.55E+04 ** 3.50E+04
'

SKIN ** 3.85E404 ** 2.43E+04

BL AD W ALL ** 5 22E404 ** 3.29E+04

UTERUS ** 5.33 E + C4 ** 3.34E+04

OVARIES ** 4.77E*04 ** 3.0 0 E +0 4
.

TE S TES ** 5.14 C + 04 ** 3.24E+04
.

__________

** = NOT DEFINED BY MODEL
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TABLE A.1 (CONTINUED)

|

DOSE CONVERSION FACTORS
(REP / CURIE)

thGESTION INHALATION
CE 141

.

ICRP2 ICRP20 ICRP2 ICRP30
TOTAL BODY 7.18E-01 ** 1.91E+02 **

.

BONE 9 26L*CO 8.51E*01 2 49E+03 1 40E *04
,

R MARROW ** 1.25E402 ** 1.55E+03

LUNGS 0. 5.29E*00 4 52E+04 4.14E+04*

THYROID 0. 6.66E-01 0. 1.71E+02

LIVER 6 22E+CC 7.25E4C1 1.69E+03 1.2BE+04

KIDhEYS 2 94E+00 4.40E*C1 7.83E+02 3.55E +0 2

GI LLI 2 42E+04 3.20E*C9 1.50E+04 1 42E+04

ULI ** 1.11E409 ** 5.11E+03

SI+ CON ** 2 18E+02 ** 1 15E+03

S WALL ** 8.25E402 ** 6.96E*02

PANCREAS ** 4 55E+01 ** 5.22E+02

BREAST ** 4.11E401 ** 2.63E+02

** 1 03E+04SPLEEN ** 6.66E*01

THYMUS ** 1.91E*00 ** 4.29E +02

ADRENALS ** 1.68E401 ** 4.85E+02

SKIN ** 1.16E*01 ** 1.61E+02.

BLAD WALL ** 1.22E402 ** 1.72E+02
;

~

UTEhuS ** 1 67E402 ** 2.08E+02

OVARIES ** 4.00E402 ** 3.12E +0 2
~

i TE S TE S ** 2.8 0 E + 01 ** 1.21E+02

.

___ ______

** = NOT CEFINED BY MODEL
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TABLE A.1 (CONTINUED)

DOSE CONVERSION FACTORS
(PEP / CURIE)

IhGESTION INHALATION*
CE143

ICRP2 ICRF20 ICRP2 ICRP30
TOTAL BODY 1 35E-C1 ** 1.91E+00 **

-

*

BONE 1.65E+00 5.96E*01 2.33E+01 2.92E+02

R MARROW ** 1.88E*02 ** P.87E+02
.

LUNGS 0. 1.41E*C1 9.97E+03 1.31E+04

THYROID 0. 1.61E*00 0. 4.48E+01

LIVER 1 22L+03 8.07E*01 1.72E+01 1 90E+03

KIDNEYS 5.37C-01 1.03E402 7.60E+00 8.95E+01

GI LLI 4 56E+04 4 23E * C4 2.83E+04 1.35E+04

ULI ** 2.11E*04 ** 6.59E+03

SI+ CON ** 5.0 7 E *03 ** 1 58E+03

S WALL ** 2.08E*03 ** 7.07E+02

PANCREAS ** 1 10E+02 ** 1.31E+02i

BREAST ** 8.58E+01 ** 8 21E+01.

SPLEEN ** 8.32E+C1 ** 1.55E+031

THYPUS 5.29E*00 ** 1.10 E +0 2**

ADRENALS ** 4.37E4C1 ** 1.07E+02
.

I SKIN ** 2.77E+01 ** 4.51E+01

BL AD WALL ** 2.06E+02 ** 8.70E+01,

UTERUS ** 3.16E802 ** 1.21E+02

, OVARIES ** 7.84E402 ** 2 61E+02

TE STE S ** 5 66E+01 ** 4.07E+01
.

|
|

|

** = NOT DEFINED BY MCOEL
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TABLE A*1 (CONTINUED)

00SE CONVE RSION F ACTORS
(REP / CURIE)

INGESTION INHALATION
,

CE144

ICRP2 ICRF30 ICRP2 ICRP30
* TOTAL BODY 2.62E+01 ** 2.30E+04 **

.

BONE 4.88t+C2 4.79E*02 4.29E+05 1.68E+05

R MARROW ** 3.30 E + 02 ** 9.98E+04
,

LUNGS 0. 2.41E*C1 9.72E+05 6 77E+05

THYROID 0. 1.91E+01 0. 6.96E+03

LIVER 2.04E+02 2.56E*03 1.79E+05 9 40E+05

KI0hEYS 1 21E+C2 4.81E+01 1.06E+05 6.03E +03

GI LLI 1 65E+05 2.46E*C5 1 02E+05 1 28E+05

ULI ** 8.21E+04 ** 4 81E+04

SI+ CON ** 1 37E+04 ** 1*42E+04

S WALL ** 4.11E+03 ** 1.04E+04

PANCREAS ** 4 81E401 ** 8 47E+03

BREAST ** 4.51E+01 ** 7.29E +03

SPLEEN ** 2 13E403 ** 7 81E+05
l

THYMUS ** 2.05E*01 ** 7.44E+03

3.30 E * C1 ** 8.36E+03ADRENALS **
.

SK IN ** 2.73E*01 ** 7.03E+03

BLAD WALL ** 8.99E+01 ** 6.96E+03-

UTEAUS ** 1.14E*02 ** 7.07E+03

- OVARIES ** 2.58E*02 ** 7.14E+03

TE STE S ** 3.77E+01 ** 6 88E+03

t

.

eWemememem

** = NOT DEFINED BY MODEL-
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TABLE A.1 (CohTINUED)

DOSE CONVERSION FACTORS
(REP / CURIE)

IhGESTION INHALATION
*

PB210

ICRP2 ICRF30 ICRP2 ICRP30

TOTAL 600Y 5.44E+C5 ** 8.37E+05 **
*

BONE 1.53E+07 7.99E*07 2.64E+07 2.02E+08.

R MARROW ** 5.48E*06 ** 1 39E+07
. '

LUNGS 0. 4.63E+05 2.62E+07 1.18E+06

THYROID C. 4.63E+05 O. 1.18E+06

LIVER 4.37E+C6 2.2SE 4 07 6.73E+06 5.70E+07

KIDNEYS 1.23E+07 1.04E407 2 12E+07 2.63E+07

GI LLI 5.42E+C4 4.81E+05 3.65E+04 1 18E+06

ULI ** 4.66E+05 ** 1.18E+06

SI+ CON ** 4.63E+05 ** 1 18E+06

1.18E+06S WALL ** 4.63E405 **

1 18E+064.63E*C5 **
PANCREAS **

BREAST ** 9.63E+05 ** 1.18E+06

SPLEEN ** 4 63E*05 ** 1 18E+06

THYFUS ** 4.63E405 ** 1.18E +06

ADRENALS ** 4.63 E *05 ** 1 18E+06
.

SKIN ** 4.63E+05 ** 1.18E+0C

1 18E+06** 4.63E*C5 **
BL AD W ALLj .

UTERUS ** 4.63E405 ** 1.18E+06

1 18E+064 63E*C5 **
. OVARIES **

TE STE S ** 4.63E405 ** 1.18E+06
.

..........

** = NOT DEFINE 0 BY MODEL
1 18

. . . ,- - m m-



T AtlLE A*1 (CONTINUEO)

005E CONVE FSION FACTORS
( R E l' / CU R I E )

INGESI!ON INHALATION
81210

.

ICRP2 ICRF30 ICRP2 ICRP30
10 T tL 803Y 3.96E+01 ** 1.32E+02 **

d

nJNL 9.61C+02 7.23E*01 0. 2.39E+02
.

R MARROW ** 7 2?E*01 ** 2.39E+02

LUNGS C. 7.29E *C1 1.11E+06 1.5SE+06.

THYROID 0. T.29f*01 0. 2.39E+02

LIVCR 3.le;+03 1.2AE+01 1.53E+03 2.39E+02

KIJNiVS 3.83 +C4 2.18E+09 1.92C+04 1.10E+04

bl LLI 9.75c+04 3.73i+G9 2.95E+G4 2.25E+04

UL I 2 13i+09 ** 8.51 E +0 3**

SI + CC N ** 3.32t405 ** 1 73E+03

S WALL ** 1 72:*13 ** 9.81E+02 ,

PANCREAS ** 7. 29 d * 01 ** 2.39E+02

HREAST ** f . 2 ? E + 01 ** 2.39E +02

SPLttN ** 7.29E*01 ** 2.39E+02

THY"US ** 7.29E*01 ** 2.39E+02

AOR?NALS ** 7.29E*C1 ** 2. 39E + 02
|

SKIN ** 7.23E+01 ** 2 -. 39 E + 02.

IIL A J WALL ** 7 29L'CI ** 2.39E+02
'

UTERUS ** 7.29E+01 ** 2.39E+02

OVARIES ** 7.29 E * 01 ** 2 39E+02
~

T: S TE S ** 7.2?E*01 ** 2 39E+02

( -

l

--. ___.__

** : NOT CEFINLJ HY .M O Di L
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TABLE A*1 (CONTINUED)

COSE CONVERSION FACTORS
(REM / CURIE)

IhGESTION INHALATION
P0210.

ICRP2 ICRF30 ICRP2 ICRP30
TOTAL BODY 8.55E+04 ** 9.58E+C4 **,

BONE 3.566+05 3.05E405 3.97E+05 4.66E +05*

R MARROW ** 3.05E405 ** 4.66E+05
.

LUNGS 0. 3.05E405 3.14E+07 4.81E+07

THYROID 0. 3.05E+05 0. 4 66E+05

LIVER 7.56E+05 1.62I*06 8.60E+05 2.4BE+06

KIONEYS 2 52L+06 9.43E*C6 2.95E+06 1.44E+07 .

GI LLI 6.36E+C4 4.85E*05 4.19E+04 5.51E+05

ULI ** 3.63E405 ** 4.92E+05

SI+ CON ** 3.15E+05 ** 4.70E+05

S WALL ** 5.09E*05 ** 4.662+05

PANCREAS ** 3.05E405 ** 4.66E+0S

BREAST ** 3.05E*05 ** 4.66E+05

SPLEEN ** 1.62E+07 ** 2 48E*07

THYMUS ** 3.05E405 ** 4.66E +0 5

ADRENALS ** 3.05E+05 ** 4.66E+05
'

SKIh ** 3.05E+05 ** 4.66E+05

BLAD WALL ** 3.05E * 05 ** 4.66E+05
.

UTERUS ** 3.05E*05 ** 4.66E +05

OVARIES ** 3.05E405 ** 4 66E*05
.

TE S TES ** 3.05E405 ** 4.66E+05

.

..........

** = NOT CEFINED BY MODEL
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T A9LE A *1 (C0hTINUE3)

i

COSE CCNVEFSION FACTORS
(REP / CURIE)

IhGESTION INHALATION
* RA223

ICRF2 ICRF30 ICRP2 ICRP30
TOTAL BODY 9.94E+05 ** 3.60E+04 **.

*

BONE 4.97E+06 1.08E*31 1.80E+05 8 66E+06

R MARROW ** 1.04E+06 ** 8 29E+05
.

LUNGS 0. 1 57E*05 2.55E+07 6.14E+07

THYROID 0. 1.57E+05 0. 1 25E+05

LIVER 7.65C+03 1.57E*05 2.77E+02 1.25E+05

KIONCYS 2 17E+05 1.57E+05 7.85E+0! 1 25E*05

GI LLI 3.21E+05 1.32E+06 2.84E+05 4.77E+05

ULI ** 4 63E+05 ** 2.51E+05
-

SI+ CON ** 2.39E*C5 ** 1.47E+05

S WALL ** 1.79F+C5 ** 1.36E+05

PANCREAS ** 1.57E+05 ** 1.25E+05

BREAST ** 1.5 7 E * 0 5 ** 1.25E+05

SPLEEN ** 1.51E+05 ** 1.25E+05

THYMUS ** 1.57E+05 ** 1 25E+05

ADRENALS ** 1.57E*05 ** 1 25E+05
.

SKIN ** 1.57E*05 ** 1.25E+05

BLAC WALL ** 1.57E*05 ** 1 25E+05,

UTERUS ** 1.57E*05 ** 1.25E+05

,
OVARIES ** 1.58E*05 ** 1.25E+05

TE S TE S ** 1.57E*05 ** 1.25E+05
.

_______ ..

** = NOT CEFINEC BY MODEL
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TADLE A.1 (CONTINUED)

00SE CONVERSION FACTORS
(REP / CURIE)

Ih6ESTION INHALATION
* RA224

ICRP2 ICRF30 ICRP2 ICRP30
TOTAL 803Y 3.23E+C5 ** 3.96E+03 **.

*

BONE 1.61E+06 5.88E*06 1.98E+04 4. 33 E + 06

R MARROW ** 5.62E*05 ** 4.18E+05
.

LUNGS 0. 7.59E+04 8.77E+06 2.43E+07

THYROID 0. 7.59E404 0. 5.66E +0 4

LIVER 3.9CE+03 7.62E404 4.78E+01 5.70E+04

KIDNLYS 1.10E+05 7 62E+04 1.35E+03 5.70E+04

GI LLI 3.4CE+C5 7 36 E * Ci 3.01E+05 3.09E+05

ULI ** 3 . 0 5 E * 'a 5 ** 1.51E+05

SI+ CON ** 1.12i*05 ** 7.33E+04

S WALL ** 9.21E+04 ** 6.48E+04

PANCREAS ** 7.62E*04 ** 5.70E+04

BREAST ** 7.62E404 ** 5.70E+04

SPLEEN ** 7.62E*04 ** 5.70E+04

THYMUS ** 1.59E*04 ** 5 74E+04

ADRENALS ** 7.62E404 ** 5.70E+04
.

SKIN ** 7.62E *04 ** 5.66E+04

BLA3 WALL ** 7.70E*04 ** 5.70E+04,

UTERUS ** 7.70E404 ** 5.70E+04

, OVARIES ** 7.84E404 ** 5.77E+04

TE S TE S ** 7,62E*04 ** 5.66E+04
.

__________

** = NOT CEFINEC EY MCDEL
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TABLE A.1 (CONTINUED)

00SE CGNVEFSION FACTORS
(REP / CURIE)

IhGESTION INHALATION I
,

RA 225 i
|

ICRP2 ICRP30 ICRP2 ICRP30
TOTAL BODY 1 31E+C6 ** 5.99E+04 ***

.

BONE 6.56E+06 6.59E*0C 3.00E+05 6.22E+06

R MARROW ** 6 22E+05 ** 5.85E+05
,

LUNGS 0. 1.25E405 2.92E+07 6.18E+07

THYROID 0. 1 25E4C5 0. 1 14E+05

LIVER 7.78E+03 1.25E405 3.56E+02 1.14 E +0 5

KIONEYS 2.21E+05 1.25E4C5 1.01E+04 1.14E+05

GI LLI 3.06E+05 2.36 E * C5 2.71E+05 1.94E+05

ULI ** 1 45E+C5 ** 1.34E + 05

SI+ CON ** 1.26E+05 ** 1.16C+05

S WALL ** 1 25E +05 ** 1 15E +05

PANCREAS ** 1.25E*C5 ** 1.14E+05

1.25E4C5 ** 1.14E+05BREAST **

SPLEEN ** 1.2SE405 ** 1.14E+05

THYMUS ** 1 25E405 ** 1.14E+05

AORENALS ** 1.25E*05 ** 1.14E+05
.

SKIN ** 1.25E+C5 ** 1 14E+05

BL AC W ALL ** 1.25E405 ** 1.14E+05-

UTERUS ** 1.25E*C5 ** 1 14E+05

. OVARIES ** 1.25E*05 ** 1.14E+05 -

TE STE S ._
** 1 25E*05 ** 1 14E+05

.

.

_____ ....

** = NOT CEFINED BY MCDEL
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TAELE A.1 (CONTINUED)

DOSE CCNVERSION FACTORS
(REP / CURIE)

INGESTION INHALATION
-

RA226

ICRP2 ICRP33 ICRP2 (CRP30*

TOTAL BODY 2 20E+08 ** 9.14E+07 **
.

BONE 3.02E+G8 2.53E*07 1.25E+08 2.81 E +0 7

R MARROW ** 2 21 E *06 ** 2.46E+06.

LUNGS 0. 3.39E+C5 1.17E+08 5.96E+07
THYROID 0. 3.39E*C5 0. 3 77E+05
LI VE R 5.74E+03 3.39E*05 2.39E+03 3.77E+05
KIONEYS 1.63E+05 3 393*C5 6 77E+04 3.77E+05
GI LLI 3.32E+C5 4.85E*05 2.94E+05 4.51E+05
ULI ** 3 89E*05 ** 4.00E+05
SI + CON ** 3.%7E*05 ** 3.81E+05
S WALL ** 3.42E*05 ** 3.77E+05
PANCREAS ** 3.39E*C5 ** 3.77E+05
BREAST ** 3.39E*C5 ** 3.77E+05.

SPLEEN ** 3.39E*C5 ** 3.77E+05
THYMUS ** 3 39E*C5 ** 3.77E+05
ADREN ALS ** 3.43E*05 ** 3.77E+05,

SKIN ** 3 39E*C5 ** 3.77E+05
*

BLA0 WALL ** 3.39E*C5 ** 3.77E+05
UTERUS ** 3.39E*C5 ** 3.77E+05

-

OVARIES ** 3.39E*C5 ** 3.77E+05
TE ST E S - ** 3 39E*C5 ** 3.77E+05.

.

___.......

** = NOT CEFINEO BY MODEL
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TABLE A.1 (CONTINUED)

DOSE CONVERSION FACTORS
(PEP / CURIE)

IhGESTION INHALATION-

RA228

ICRP2 ICRF30 ICRP2 ICRP30*
TOTAL BODY 1.21E+08 ** 4.78E+07 **

.

BONE 1.12E+08 2.?- *07 4.41E+07 2.41E+07

R MARROW ** 2.42E*06 ** 2.73E+06.
.

LUNGS 0. 5.81E*05 1.61E+08 2.67E+07

THYPOID 0. 5.81E405 0. 6.77E+05

LIVER 3.12E+03 5.81E*05 1.23E+03 6.81E+05

KIDhEYS 8.83E+04 5.81E*05 3 48E+04 6.77E+05

GI LLI 5.64E+04 6.59E405 5.00E+04 7.25E+05

ULI ** 6.03E*05 ** 6.92E +05

SI+ CON ** 5.85E405 ** 6.81E+05

S WALL ** 5.81E405 ** 6.81E+05

PANCREAS ** 5.81E405 ** 6.81E+05

BREAST ** 5.01E405 ** 6.81E+05

SPLEEN ** 5.81E405 ** 6.81E +0 5

THYMUS ** 5 81E*05 ** 6.85E+05

ADRENALS ** 5.85E405 ** 6.85E+05,

SKIN ** 5 81E405 ** 6.77E +0 5

* BLAD WALL ** 5.91E*05 ** 6.77E+05

UTERUS ** 5.81E*05 ** 6 77E+05

- OVARIES ** 5.05E*05 ** 6.7 7E +0 5

TE STE S ._ ** 5.81E*05 ** 6.77E+05
.

1 ..........

** = NOT DEFINED BY MCDEL
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TABLE A.1 (CONTINUED)

I.

COSE CONVEFSION FACTOR 3
(REM / CURIE)

IhGESTION INHALATION'

AC225

ICRF2 ICRF30 ICRP2 ICRP30
TOTAL 800Y 2.96E+C2 ** 2.84E+04 **

.

.

BONE 4.40E+C3 3.68E405 4.23E+05 2.87E+07

R MARROW ** 2.96E404 ** 2 29E+06,

LUNGS 0. 1.4 7 E 4 01 2.21E+07 5.74E+07

THYPOID 0. 2.03E*C0 0. 1.07E+02

LIVER 6.0fL+03 9.99E404 5.82E+05 7.77E+06

KIDNEYS 6.90E+02 1 10E+02 6 63E+04 2 16E+02

GI LLI 4.07E+05 1.04E*C5 2.52E+05 4.22E+05

ULI ** 3 61E+05 ** 1.47E+05

SI+ CON ** 6.18E404 ** 2.65E+04

S WALL ** 1 94E*04 ** 1.07E+04

PANCREAS ** 9.62E*C1 ** 3 58E +02

BREAST ** 1.C1E+02 ** 1.91E+02

SPLEEN ** 7.73E*C1 ** 2.38E+02

THYMUS ** G.22E4C0 ** 3.47E+02

| ADREi4 ALS ** 4.81E401 ** 3.34E+02
i
'

SKIN ** 3.49E*C1 ** 9.29E+01

BLAD WALL ** 2.76E402 ** 1.35E+02.

UTERUS ** 3.68E402 ** 1 81E+02
|

OVARIES ** 5.03E403 ** 3.22E+05.

j TESTES - ** 4 22E*03 ** 3 22E+05
| -

__________

** = NOT CEFINED BY MCDEL
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TABLE A.1 (CONTINUED)

COSE CCNVEFSION FACTORS
(REM / CURIE)

.

INGESTION INHALATION -

AC227.

ICRP2 IC9F30 ICRP2 ICRP30
TOTAL BODY 1.11E+05 ** 1.36E+08 **

,

dONE 1 87E+06 2.49E*08 2.30E+09 3.00E+10*

R MARR0h ** 2.00E*07 ** 2.40E+09
.

LUNGC 0. 8.14E*02 2.41E+06 2.52E+08

THYROIO 0. 2 79E *02 0. 3.41E+04

LIVER 2.48E+C5 5.70E*07 3.05E+08 6.85E+09

KIONEYS 8.00E+04 1.09E*03 9.'82E+07 1 32E+05

GI LLI 8.19E+04 2.83E*04 5.08E+04 1.47E+05

ULI ** 5 62E*03 ** 1. 2 2 E'* 0 5.

SI+ CON ** 1.07E*03 ** 7.33E+04

S WALL ** 7 2EE*C2 ** 7 18E+04

PANCREAS ** 1.20 E *03 ** 1.45E+05

BREAST ** 5.22E*C2 ** 6.29E+04,

SPLEEh *a 3.96E*C2 ** 4.85E+04
'

,

THYMUS ** 3.37E*C2 ** 4.26E+04

ADRENALS ** 1.49E*C3 ** 1.74E+05
*

SKIN ** 3.19E*C2 ** 3.85E+04
|
'

BLAD WALL ** 1.97E*02 ** 2.23E+04
,

UTERUS ** 2 60E*02 ** 2 '. 9 6 E + 0 4

OVARIES ** 3.07E*06 ** 3.69E+08
.

TE STES .- ** 3.07E*06- ** 3.69E +0 B
.

..........

** = NOT CEFINED BY MCDEL

227

. - . .. . . - .
'
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TABLE A*1 (CONTINUED)

COSE CONVERSION FACTORS
(REP / CURIE)

INGESTION INHALATION'

TH227.

ICRP2 ICRF30 ICRP2 ICRP30
. TOTAL BODY 3.95E+02 ** 6.2SE+03 **

.

80NL 1 37E+C4 2.53E*05 2.17E+05 5.85E+06

R MARROW ** 2.11E*04 ** 4 81E+05.

LUMSS 0. 4.63E+02 3.77E+07 1. 32 E + 0 8

THYROID 0. 4.55E*02 0. 1.09E+04

LIVER 2.48E+02 3 92E403 3.92E+03 9.03E+04

KIDNLYS 1.41E+03 5 22E *02 2.22E+04 1 03E+04

GI LLI 5.40E+05 3.2eE*C5 3.34E+05 1.94E+05
'

ULI ** 9.36E * C4 *E 6 29E+04

SI+ CON ** 1.51E404 ** 1.91E+04

S WALL ** 6.03E403 ** 1.44E+04
"PANCREAS ** 5.18E402 ** 1.14 E +0 4

BREAST o* 5 18E+02- ** 1 10E+04
'

SPLEE N ** 5.03E*02 ** 1.12E+04

| THYWUS ** 4 59E402 ** 1 18E+04

ADRENALS ** 4.81E402 ** 1.13E+04

SKIN ** 4 74E*C2 ** 1.0 8E +0 4

BLAD WALL ** o.43E4C2 ** 1.07E+04.

UTERUS ** 7.C3E402 ** 1 07E+04

OVARIES ** 1.09E403 ** 1.10E+04.

1

TESTES .- ** 5.07E*02 ** 1 06E+04

i
..........

= NOT CEFINED BY MODEL==
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TABLE A.I (CONTINUED)

DOSE CONV E RSION F ACTORS
(REP /CulIE)

IhGESTION INHALATION
- TH 2 29

ICRP2 ICRF30 ICRP2 ICRP30
TOTAL BODY 1.68d*C4 *. 6.77E+06 **

,

*
BONE 4.96i+05 8.77E*06 2.00E+08 8.47E+08

,

R MARROW ** 7.14E*05 ** 6.92E+07
.,

LUN3S 0. 8.55E*03 1.01E+09 2.56E+09

THYROID 0. 8.51E*C3 C. 8.51E+05

LIVER 8.40E+03 7.44E*C4 3.39E+C6 7 29E +06

KI DNE YS 4.67i+04 M.62E403 1.89E+07 8.51E+05

GI LLI 5.63E+05 4.88E*05 3.49E+05 1.20E+06

ULI ** 1.15 E * 05 ** 9.36E+05

SI+ CON ** 2 25E404 ** 8.55E+05'

,

S WALL ** 1 35E*C4 ** 8.73E+05
r

PANCREAS ** 8.58E403 ** 8.77E+05

i BREAST ** 8 62E *03 ** 8 58E+05

SPLEEN ** 8.58E*03 $* 8.73E+05

THYMUS ** 8.55E403 ** 9 03E+05

ADRENALS ** 8.58E403 ** 8.70E+05
i

'

SKIN ** 8.5SE*03 ** 8.44E+05
,

'BLAD WALL ** 8.81E403 ** 8.33E+05
,

'U75 RU S ** 8.81 E * 03 ** 8.36E+05
.

** 9.36E*03 ** 8.36E +05OVAR,IEC
,

i TESTE S ._
** 8.62E*03 ** 8.33E+05

'

\
+ 1

. I

J ,' ~ j
, , ,

I
'

** : NOT CEFINED BY MODEL
'

r'
'

<
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TABLE A*1 (CONTINUED)

DOSE CCNVEFSION FACTORS.
(REP / CURIE)

IhGESTION INHALATION
- TH229

ICRP2 ICRF30 ICRP2 ICRP30
TOTAL BODY 3.91E+05 ** 4.36E+08 **,

*

BONE 7.98E+C6 8.81E407 8.88E+09 2 12E+10

R MARROW ** 7.07E*06 ** 1.70E+09
.

LUNGS 0. 1.69E404 3.49E+09 7.36E+09

THYROID 0. 1.69E*04 0. 4.37E+06

LIVLR 1 19E+05 1.47E*05 1 33C+08 3.81E+07

KIDNEYS 5.75E+C5 1.69E*C4 6.52E+08 4. 37 E + 06

GI LLI 5.12i+05 2.34E*C5 3.17E+05 4.59E+06

ULI ** 8.58E*G4 ** 4.44E+06

SI+ CON ** 2.90E404 ** 4.37E+06

S WALL ** 2.16E404 ** 4 37E+06

PANCREAS ** 1.69E+04 ** 4.40E+06

BREAST ** 1.69E404 ** 4.37E+06

SPLLEN ** 1.69C+04 ** 4. 37 E + 06

THYPUS ** 1.68E404 ** 4 40E+06

ADRENALS ** 1.69 E 4 04 ** 4.40E+06
; . .

SKIN ** 1.68E*04 ** 4 37E+06

OLAD WALL ** 1.70E*04 ** 4. 33E + 06,

UTEPUS ** 1 70E*04 ** 4. 33E + 06

OVARIES ** 1.74E404 ** 4.37E+06,

TE S TE S ..
** 1 69E+04 ** 4.33E+06

|
.

__________

** = NOT CEFINEO BY MODEL
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TABLE A*1 (CONTINUED)

DOSE C0hWEFSIGN FACTORS
(REP / CURIE)

IAGESTION INHALATION
- TH230

ICRP2 ICRP30 ICRP2 ICRP30
TOTAL BCDY 5.70E+C4 ** 6.36E+07 **

,

*

BONE 2 06E+C6 1.33E4C7 2. 29 E + 0 9 3.22E+09

R MARROW ** 1.07E*06 ** 2.59E+08
.

.

LURGS 0. 2.52E*03 6.21E+08 1.11E+09

THYROID 0. 2.52E*03 0. 6.36E+05

LIVER 1.17E+05 2 20E*04 1.31E+08 5.59E+06

KIDNEYS 5.65L+05 2.52E403 6.4CE+08 6.36E+05

GI LLI 6.02E+04 1.82E405 3 73E+04 7.40E+05

ULI ** 6.11E404 ** 6.70E+05

SI+ CON ** 1.26E+04 ** 6.44E+05

S WALL ** 6.55E*C3 ** 6.40E+05

PANCREAS ** 2.52E +03 ** 6.40E+05

| BREAST ** 2.52E+03 ** 6.36E+05

SPLEEN ** 2.52E*03 ** 6 36E+05

| THYMUS ** 2.52E403 ** 6.40E+05

i

| ADRENALS ** 2 52.+33 ** 6.40E+05
i
'

.

SKIN ** 2.52E403 ** 6 36E+05

BLAD WALL ** 2.52E*03 ** 6. 36 E + 05
,

UTESUS ** 2.52E*03 ** 6.36E+05
i

| ,

OVARIES ** 2.52E+03 ** 6.36E+05

|
TE S TE S ._ ** 2.52E+03 ** 6.36E+05

.

1

..........

** : NOT CEFINED BY MODEL
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TABLE A.1 (CONTINUC3)

DOSE CONVEFSION FACTORS
(REP / CURIE)

INGESTION INHALATION
TH232*

ICRP2 ICRF30 ICRP2 ICRP30
TOTAL BODY 1 50E+05 ** 9.04E+07 **

,

*

BONE 1.75I+06 6.85E407 1.99E+09 1.85E+10

R MARROW ** 5.48E406 ** 1. 4 8 E + 09
.

LUNGS 0. 4.63E403 5.96E+08 3.48E+09

THYROID 0. 4.48E403 0. 2.22E +06

LIViR 1 00E+05 3.77E*C4 1.12E + 08 1.86E +07

KI 0 t4E Y S 4.82E+C5 4.63E+03 5.47E+09 2.25E+06

GI LLI 5 12C+04 1.5eE*05 3 17E+04 2.32E+06

ULI ** 5.44E*C4 ** 2.24E+06

SI+ CON ** 1.32E*C4 ** 2.21E+06

S WALL ** 7.92E*03 ** 2.24E+06

PANCREAS ** 4.63E403 ** 2.30 E +06

BREAST ** 4.66E403 ** 2.27E+06

SPLLEN ** 4.55E403 ** 2.26E+06

THYMUS ** 4.55E403 ** 2.33E+06

AORENALS ** 4.85E403 ** 2.35E+06
.

SKIN ** 4.53E+03 ** 2.22E+06

BL AD WALL ** 4.48E*C3 ** 2 18E+06
.

UTEhuS ** 4.51E*C3 ** 2.19E+06

OVARIES ** 4 63E403 ** 2. 21 E + 0 6
,

TE S TE S - ** 4.55E+03 ** 2 20E+06

.

__________

** = NOT DEFINED BY MCDEL
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TABLE A.1 (CONTINUED)

DOSE CCAVEFSION FACTORS
(REP / CURIE)

INGESTION INHALATION
TH239-

ICRP2 ICRF30 ICRP2 ICRP30
TO T AL BCDY 2.31E*CD ** 4.70E+01 **

.

*
BONE 8.01C+01 7.70E*C1 1.63E+03 2.33E+03

R HARROW ** 6.81E401 ** 9.47E+02
.

LUNGS 0. 2.E1E400 1 89E+05 2 36E+05

THYPOID 0. 1 07E400 0. 4.70E+01

LIVER 4.71E+30 1.54E*C1 9.5GE+01 2 19E+02

KIDNEYS 2.67E+01 1.37E4C1 5.41E+02 4.35E+01

GI LLI 1.13E+C5 1 59E*05 7.03E+04 7.51E+04

ULI ** 5.44 E * C4 ** 2.5 7E +0 4
-

SI+ CON ** 9.44E+03 ** 4.48E+03

S WALL ** 3.68E*03 ** 1.85E+03

PANCREAS ** 1 29C4C1 ** 8.62E+01

BREAST ** 1. 32 E 4 C1 ** 6.14E+01
.

SPLEEN ** 1 07E401 ** 7.96E+01

THYFUS ** 1.54E*C0 ** 1.24E+02

ADRENALS ** 6.07E*C0 ** 8. 29E +01
.

SKIN ** 4.85E403 ** 3.67E+01

BLAD WALL ** 3 39E4C1 ** 3.70E+01.

UTERUS ** 4.66E*01 ** 4.48E+01

OVAMIES ** 1.15E*C2 ** 7.81E+01
.

TE STES - ** 9.36 E * C0 ** 2.43E+01
.

___..____.

** = NOT CEFINED BY MCDEL
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TABLE A.1 (CONTINUED)

COSE CChVERSION FACTORS
(REP / CURIE)

IAGESTION INHALATION
- PA231

ICkP2 ICRF30 ICRP2 ICRP30
TOTAL BODY 1.59E+05 ** 1.98E+08 **,

*
BONE 4 10E+06 2 67E+08 5.08E+09 3 22E +10

R MARROW ** 2.14E+07 ** 2.58E+09
.

LUNGS 0. 2 52E*02 5.75E+07 6.36E+07

THYROID 0. 2 24E4C2 0. 2.83E+04

LIVER 1 54E+05 1 61E+04 1.91E+0D 1.98E+06

KIDNEYS 8.64E+05 2.51 E + 0 4 1.07E+29 3.08E+06

GI LLI 7.17E*04 1 9EE*05 4.44E+04 1.33E+05

ULI ** 6.48E404 ** 5.51E+04

SI+ CON ** 1.15E404 ** 2.95E+04

S WALL e* 4.63E403 ** 1.98E+04

PANCREAS ** 2.66E +02 ** 2.99E+04

BREAST ** 2.89E+02 ** 3.25E+04

SPLEEN ** 1 96E4C2 ** 2.21E+04

THYMUS ** 1.49E*C2 ** 1.82E+04

ADREN ALS ** 3 64E402 ** 4.29E+04
.

SKIN ** 2.02E402 ** 2.36C+04

BLAD WALL *. 1.87E*02 ** 1.61E+04,

UTERUS ** 2.25E*C2 ** 1.84E+04

,
OVARIES ** 4 48E4C2 ** 2.55E+04

TE S TE S - ** 1.68E802 ** 1.84E+04
.

__________

** = NOT CEFINED BY MODEL
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TABLE A.1 (CONTINUED)

DOSE CONVERSION FACTORS
(REP / CURIE)

IhGESTION INHALATION
U233-

ICRP2 ICRP20 ICRP2 ICRP30
TOTAL BODY 5.28E+04 ** 6.60E+05 **

.

*
BONE 8.71E+05 4.2SE*06 1.09E+07 1 24E+07

R MARROW ** 2.72E405 ** 7.92E+05
.

LUNGS 0. 9.69E+03 5 32E+07 5 99E+07

TH Y 3"> I D 0. 9.69E+03 0. 2.82E+04

LIVER 0. 9 6?E*03 0. 2.82E+04

KICAEYS 2.03E+05 1.75E406 2.54E+06 5.11E+06

GI LLI 6.276+04 1 84E*03 3.89E+04 1.17E+05

ULI ** 6 66E404 ** 5.74E+04

SI+ CON ** 1 95E404 ** 3.32E+04

S WALL ** 1.38E404 ** 3.03E+04

2.82E+04PANCREAS ** 9.69E4C3 **

BREAST ** 9.69E403 ** 2.92E+04

SPLEEN ** 9.69 E *03 ** 2 82E +04

TH Y.U U S ** 9.69E403 ** 2.82E+04

ADREN ALS ** 9.69E403 ** 2.82E +04
.

SKIN ** 9.69E403 ** 2.82E+04

BLAD WALL ** 9 69E*03 ** 2.82E+04
,

UTERUS ** 9.69E403 ** 2.82C+04

OVARIES ** 9.69E+03 ** 2.82E+04
.

TESTES .. ** 9.69E*03 ** 2.82E+04

.

__________

** = NOT CEFINED BY MCDEL
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TABLE A.1 (CONTINUED)

DOSE CONVERSION FACTORS
(REP / CURIE)

IAGESTION INHALATION
U234.

ICRP2 ICRF30 ICRP2 ICRP30
TOTAL BODY 5.17E+04 ** 6.46E+05 **

e

* BONE 8 36E+C5 4 18E*C6 1.04E+07 1 22C+07

R MARROW ** 2.67E*05 ** 7.77E +05
.

LUNGS 0. 3 55E+03 5 22E+07 5 92E+07

THYROID 0. 9 55E403 0. 2.78E +0 4

LIVER 0. 9 55E*03 0. 2 78E+04

KIDhEYS 1.99E+05 1.73 E * 06 2.49E+06 5.03E+06

GI LLI 6 14E+04 1 83E*05 3.81E+04 1 17E+05
; ULI ** 6.62E+C4 ** 5.66E+04

SI+ CON ** 1.94E*04 ** 3.28E+04

S WALL ** 1 37E*C4 ** 2.99E +04

PANCREAS ** 9 55E403 ** 2.78E+04

.
BREAST ** 9.55E*03 ** 2.78E+04

SPLEEN ** 9 55E403 ** 2 78E+04

| THYNUS ** 9.55E403 ** 2.78E+04

, AORENALS ** 9.55E*03 ** 2.78E +0 4!

l .

! SKIN ** 9.55E4J3 ** 2.78E+04

BLAD WALL ** 9.55E *03 ** 2.78E+04.

UTERUS ** 9.55E403 ** 2.7dE+04

| 0 VARIES ** 9.58E*03 ** 2.78E+04
.

TE S TES ** 9.35E+03 ** 2.78E+04

.

__________

** = NOT CEFINED BY MODEL
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T ADLC A.1 (CONTINUED)

COSE C0hVERSION FACTORS
(REP / CURIE)

IhGESTION INHAL4 TION
. U235

ICRP2 ICRF20 ICRP2 ICRP30
TOTAL 800Y 4.86E+04 ** 6.07E+05 **

.

BONE 8.01E+05 3.89E+06 1 00E+07 1 13E+07*

R MARROW ** 2.52E405 ** 7.33E+05
+

.

LUNGS 0. 9 10E+03 4.90E+07 5.48E+07

THYROID 0. 9.06E*03 0. 2.67E+04

LIVER C. 9 10E+03 0. 2 73E+04

KI DP LYS 1.87E+05 1.60E406 2.34E+06 4.G6E+06

GI LLI 7.81E+04 1 96E*05 4.84E+04 1.25E+05

ULI ** 6.81E404 ** 5.81E+04

SI+ CON ** 1.94E*04 ** 3.21E+04

S WALL ** 1.22 E * C4 ** 2.92E+04

PANCREAS ** 9 21E*C3 ** 2.75E+04

HREAST ** 9.21E403 ** 2.71E+04

SPLEEN ** 9 10E*03 ** ?.72E *04

THYMUS ** 8.99E*03 ** 2.77E+04

ADRENALS ** 9.25E403 ** 2.78E +0 4
*

SKIN ** 9.06E403 ** 2.65E+04

BLAC WALL ** 9.21E+03 ** 2.63E+04
.

UTERUS ** 9.22E 4 C3 ** 2.64E+04

OVARIES ** 9.88E403 ** 2 68E +04
-

TE S IE S .. ** 9.06E403 ** 2.63E+04

.

....__.___

** = NOT CEFINED BY MODEL
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TABLE 4.1 (C0hTINUED)

COSE CCNVERSION FACTORS
(REP / CURIE)

INGESTION INHALATION~

U236

ICRP2 ICRF30 ICRP2 ICRP30
TO T AL 800Y 4.96E+04 ** 6.20E+05 **,

.

BONE S.C1E+05 3.96E*C6 1.00E+07 1.15E+07

R MARROW ** 2.53E405 ** 7.36E+05,

LUNG 3 3. 9.06E*03 5.00E+07 5 59E+07

THYROID 0. 9.06E403 0. 2.63E+04

LIVER 0. 9 06E403 0. 2.63E+04

KIDAEYS 1 91C+05 1.64E*CG 2.39E+06 4.77E+06

GI LLI 5.76i+04 1.73E405 3.57E+04 1 10E+05

ULI ** 6.25E*04 ** 5.37E+04

SI+ CON ** 1.83E404 ** 3 10E+04

S WALL 1.30E*C4 ** 2.83E+04**

PANCREAS ** 9 062403 ** 2.63E+04

BREA3T ** 9.06E*03 ** 2 63E +04

SPLEEN ** 9 06E*03 ** 2.63E+04

THYPUS ** 9.06E403 ** 2.63E +0 4

ADRENALS ** 9 06E*03 ** 2.63E+04.

SKIN ** 9.06E*03 ** 2.63E+04

BLAD WALL ** 9.06E+03 ** 2.63E+04.

UTERUS ** 9.06E403 ** 2.63E+04

_ OVARIES ** 9 06E403 ** 2.63E+04
'

1E S TE S - ** 9.06E403 ** 2.63E+04
.

__________

= NOT CEFINEC BY MCDEL**
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TABLE A.1 (CONTINUED)

00SE CCNVERSION FACTORS
( sE P / CURIE)

INGESTION INHALATION
. U238

ICRP2 ICRFJO ICRP2 ICPP30
TOTAL BODY 4.54L+04 ** 5.67E+05 **

.

' dONE 7.67E+C5 3.74E+06 9.58E+06 1.09E+07

R MARROW ** 2.52E+05 ** 7.33E+05
.

LUNGS C. 3.51E*03 4.58E+07 5.25E+07

THYROID 0. 8.51E+03 0. 2.48E+04

LIVER 0. 8.51E403 C. 2 49E+04

KIDNEYS 1.75E+05 1.5 4 E * 06 2.18E+06 4.48E+06

GI LLI 5 50E+C4 1.69E*05 3.41E+04 1 18E+05

ULI ** 5.96E404 ** 5.48E+04-

SI+ CON ** 1 72E404 ** 2 99E+04

S WALL ** 1.21E404 ** 2.70E+04

PANCREAS ** S.51E+03 ** 2 49E+04

,
BREAST ** 8.55E403 ** 2.49E+04

SPLEEN ** 9 51E *03 ** 2.49E+04

THYMUS ** 3.51E403 ** 2.50E+04

ADRENALS ** 3 55E+03 ** 2.50E+04
*

SKIN ** 3.51E403 . ** 2.48E+04
|

BLA0 WALL ** 8 51E+03 ** 2.48E+04
.

UTERUS ** 8.51E403 ** 2.48E+04

( OVARIES ** 8.55E*03 ** 2 48E+04

TE STES - ** 8.51E403 ** 2.48E+04

.

1

___._...._

= NOT DEFINED BY MODEL**
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TABLE A.1 (CONTINUED)

COSE CONVEFSION FACTORS
(REP / CURIE)

IhGESTION INHALATION*

NP237

ICRP2 IC9F30 ICRP2 ICRP30
TOTAL dODY 5.54E+04 ** 6.87E*07 **.

.

BONE 1.27E+C6 7.07E408 1.69E+09 8.84E+09

R MARROW ** 5.66E407 ** 7.07E+08,

LONGS 0. 3.77E+03 5.22C+07 5.96E+07

THYROID 0. 3.02E*03 0. 3.81E+04

LIViR 1.19E+05 1.52E+08 1.47E+08 1.90E+09

KIDNEYS 4 12L+05 1 14E+04 5.10E+08 1.43E+05

GI LLI 7.99E+04 1.98E*05 4.92E+04 1.47E+05

ULI ** 7.10E+04 ** 1.31E+05

SI+ CON ** 1.69E404 ** 7 96E+04

S WALL ** 1.04E+04 ** 7.70E+04

PANCREAS ** 1.25E*04 ** 1.58E+05

BREAST ** 5.62E403 ** 7.03E+04

SPLLEN ** 4 11E+03 ** 5 18E+04

THYPUS ** 3.43E403 ** 4.48E+04

ADRENALS ** 1 51E +04 ** 1 89E+05*
i

SKIN ** 3.39E403 ** 4.26E+04

BLAD WALL ** 2 05E+03 ** 2 50E+04-

UTERUS ** 2.63E403 ** 3 21E+04

. OVARIES ** 9.10E*06 ** 1 14E+08
| TE S TE S ~ ** 9.10E406 ** 1.14E+08
i

-

__________

** = NOT DEFINED BY MODEL
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TABLE A*1 (CONTINUED)

COSE CONVEFSION FACTORS
TREP/ CURIE)

IhGESTION INHALATION'

hP239

ICRF2 ICRF30 ICRF2 ICRP30
TOTAL 800Y 6.4!E-02 ** 1.55E+00 **,

*

BONE 1.19E+00 5.74E402 2.87E+01 5.11E+03

R MARROW ** 2.12E+02 ** 5.44E+02,

LUNGS 0. 1.01E*01 4.70C+03 8.73E+03

THYROID 0. 1.05E+C0 0. 2.16E+01

LIVER 1.17E-01 2.05E+02 2.82E+00 1.48E+03

KI D NE Y S 3.65E-01 7 70E401 8 75E+00 5.77E+01

GI LLI 2.40E+09 3.23E*04 1.49E+04 1.08E+04

UL I ** 1.41E4C4 ** 4.77E+03

SI+ CON ** 3.22 E *03 ** 1.09E+03

S WALL ** 1.2SE+03 ** 4.74E+02

PANCREAS ** 8.14E+01 ** 9.40E+01

BREAST ** 6 36E+C1 ** 5.51 E +01

SPLEEN ** 5.59 E * 01 ** 6.85E+01

THYMUS ** 3.37E*00 ** 8. 7 0 E +01

ADRENALS 3 13E+01 ** 7.99E+01**
.

SKIN ** 1. 8 9 E + 01 ** 2.09E+01

BLA9 WALL ** 1 79E*02 ** 6 18E+01.

UTERUS ** 2.53E402 ** 8.99 E +01

OVARIES ** 5 99E *02 ** 2 75E+02,

TE S TES - ** 4.89E401 ** 8.58 E +01
.

.__..__ ..

** = NOT CEFINED BY MODEL

M1

__ _.
-- -



TA8LE A.1 (CONTINUED)

DOSE CONVE6SION FACTORS
(REP / CURIE)

INGESTION INHALATION~

PU238

ICRP2 ICRF30 ICRP2 ICRP30
TOTAL B00Y 1.71E+04 ** 6.90E+07 **.

*

BONE 6 80E+05 6.77E*C6 2.74E+09 3.07E+09

R MARROW ** 5.44E4C5 ** 2.46E+08,

LUNGS 0. 2.70E-01 1.82E+08 1.18E+09

THYROID 0. 1.42E-02 0. 7.36E+00

LIVER 9.58E+04 1.48E*C6 3.87E+08 6.81E+0S

KI D NE YS 7.32E+C4 1.74E-01 2.96E+09 6.91E+01

GI LLI 7.30E+C4 2.10E405 4.52E+04 1.21E+05

ULI ** 6.85E*04 ** 3.92E+04

SI+ CON ** 1.18E404 ** 6.81E+03

S WALL ** 4.74E403 ** 2.78E+03

PANCREAS ** 2.99E-01 ** 7.96E+01

BREAST **
.

5.29E-01 ** 2.23E+02

SPLEEN ** 9.03E-02 ** 7.55E+01
i

TH YMUS ** 2.77E-02 ** 4.63E+01

ADRENALS ** 4.33E-C1 ** 2.39E+02
.

SKIN ** 1.23E-01 ** 4.51E+01

BLA0 WALL ** 2.76E-01 ** 1.05E+00-

UTERUS ** 3 16E-01 ** 1.86E+00

. OVARIES ** 8.62E*04 ** 3 85E+07
i
'

TE STE S ._ ** 8.62E*04 ** 3.85E +0 7
.

__________

I ** = NOT CEFINED BY MODEL
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TABLE A.1 (CONTINUED)

COSE CONVERSION FACTORS
(REP / CURIE)

IhGESTION INHALATION
*

PU239

ICRP2 ICRF30 ICRP2 ICRP30
TOTAL BODY 1.91E+04 ** 7.75E+07 **

,

.

BONE 7.87E+05 7.62E406 3.19E+09 3.52E+09

R MARROW ** 6.11E405 ** 2.81 E +0 8
,

LUNG 3 0. 1.44E-01 1.72E+08 1. 2 0 E +0 9

THYROID 0. 1 36E-C2 0. 8.66E +0 0

LIVER 1.06E+05 1.64E406 4.31E+08 7.7 0E +08

KIDNEYS 8 11E+C4 1.25E-C1 3.30E+08 4 59E+01

GI LLI 6.66E+04 1.96E405 4.13E+04 1.13E+05

ULI ** 6.40E4C4 ** 3.69E+04

SI+ CON ** 1.11E4C4 ** 6.40E+03

S WALL ** 4.40E4C3 ** 2.59E+03

PANCREAS ** 1.d5E-01 ** 5.66E+01

BREAST ** 2.53E-01 ** 1.03E+02

SPLEEN ** 7.14E-J2 ** 4.18E+01

THYMUS ** 2. 2 0 E -C2 ** 3.28E+01

ADRENALS ** 2.40E-01 ** 1.29E+02
.

SKIN ** 6.8dC-02 ** 2.53E+01

BL AD WALL ** 1.93E-01 ** 2.85E+00-

UTE9US ** 2 43E-C1 ** 3.89E+00

. OVARIES ** 9.77E *04 ** 4.44E+07

TE S TE S ..
** 9.71E+04 ** 4.44E+07

.

__________

** = NOT CEFINEC BY MODEL
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TASLE 4 1 (CONTINUEO)

DOSE C0hWEFSION FACTORS
(REP / CURIE)

INGESTION INHALATION.

PU240

ICRP2 ICRF20 ICRP2 ICRP30
TOTAL BODY 1.91E+04 ** 7 73E+07 **

*
*

BONE 7.85E+05 7.62E406 3 18E+09 3.52E+09

R MARROW ** 6 11E+05 ** 2.81E+08
-

LUNGS 0. 3.07E-01 1.72E+08 1.20E +09

THYROID 0. 1.72E-02 0. 9 14E+00

LIVER 1.06E+05 1.64E406 4.30E+08 7.70E+08

KIONEYS 8.10E+04 2.015-01 3.29E+08 8.07E+01

GI LLI 6.78E+C4 1.92E4C5 4.21E+04 1.14E +0 5

ULI ** 6.44E404 ** 3.70 E +04

SI+ CON ** 1.11E404 ** 6.44E+03

S WALL ** 4.44E403 ** 2.62E +0 3

PANCREAS ** 3 22 E -01 ** 9 36E+01

BREAST ** 5.44E-01 2.41E+02**

SPLEEN ** 1.03E-01 ** 8.25E+01
THYMUS ** 3.27E-02 ** 5.11E+01

ADRENALS ** 9.96E-01 ** 2.73E+02.

SKIN ** 1. 2 6 E - C 1 ** 5 25E+01
~

BL AD WALL ** 2.79E-01 ** 1.49E+00

UTERUS ** 3.24E-C1 ** 2.52E +0 0
-

OVARIES ** 9.77E404 ** 4.44E+07

TE S TE S - ** 9 77E*04 ** 4.44E+07
.

___...____

= NOT CEFINEC EY MODEL**
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TABLE A.1 (CONTINUED)

DOSE CONVERSION FACTORS
(RE M /CURI E)

IhGCSTION INHAL4 TION
* PU241

ICRP2 ICRP30 ICRP2 ICRP30
TOTAL BODY 3.32E*C2 ** 1.29E+06 **

e

9
BONE 1.65t+04 1.57E*05 6.41E+07 7.84E+07

R MARROW ** 1 26E*04 ** 6.29E+06
.

LUNGS 0. 2.40E-01 1.52E+05 1.1GE+07

IHYROID 0. 4 59E-C2 0. 2 99E+01

LIVER 8.44E+02 3.17E*04 3.28E+06 1.65E+07

KIDNLYS 1.53E+03 2 71E-01 5.93E+06 1.46C+02

GI LLI 1.40E+03 9.99E*02 8.65E+02 6.66E+02

ULI ** 3.32E*C2 ** 2.99E+02-

SI+ CON ** 5.62E401 ** 9.77E+01

S WALL ** 2.26E*C1 ** 1 01E+02

PANCREAS ** 2.94E-C1 ** 1.80E+02

BREAST ** 1 29E-01 ** 8.66E+01

SPLEEN ** 7.88E-02 ** 6.62E+01

THYMUS ** 5.11E-C2 ** 7.40E+01

ADRENALS ** 3.52E-01 ** 2.08C+02
.

| SKIN ** 6 51E-02 ** 3.81E+01

; . BL AD WALL ** 3.08E-02 ** 1.41E+01
;

| UTERUS ** 4 18E-02 ** 1.96E+01

; OVARIES ** 2.09E*03 ** 1.02E+06
,

1

TE S TE S - ** 2.09E*03 ** 1 02E+06
1

i
..........

** = NOT DEFINED BY MODEL
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TABLE A.1 (CONTINUED) ;

COSE CCNVEFSION FACTORS
(PEP / CURIE)

IAGESTION INHALATION' PU292

ICRP2 ICRP30 ICRP2 ICRP30
TOTAL BODY 1.84E+04 ** 7.46E+07 **

s
4

BONE 7.29E+05 7.25E406 2.95E+09 3. 34E + 09

R MARROW ** 5.81E*05 ** 2 68E+08.

LUNGS 0. 4.33E-01 1.65E + 08 1.14E+09

THYROID 0. 9 36E-C2 0. 6 66E+01

LIVER 1.02E+05 1.55E406 4.15E+08 7.23E+08

KIDNEYS 7 81E+04 8.44E-C1 3 17E+08 2 55E+02

GI LLI 6.53E+04 1.87E405 4.05E+04 1. 0 8E +0 5

ULI ** 6.11E+04 ** 3 53E+04

SI+ CON ** 1.05E*04 ** 6.18E+03

S WALL ** 4.22E+03 ** 2 62E+03

PANCREAS ** 9.07E-01 ** 2.81E+02
; OREAST ** 9 95E-01 ** 3.29E+02
|

SPLEEN ** 4.55E-C1 ** 1.75E+02

THYMUS ** 1.41E-C1 ** 1.80E+02

ADRENALS ** 9.81E-01 ** 4.96E+02*
|

! SKIN ** 3.56E-01 ** 1 19 E +0 2

BLA3 WALL ** 1 21E+01 ** 2.79E+01.

UTERUS ** 1.42E*C0 ** 3.44E+01

, OVARIES ** 9.29E404 ** 4.22E+07

TE S TE S ** 9.29E+C4 ** 4 22E +07-

_________.

** = NOT DEFINE 0 8Y MODEL

14 6



TABLE A.1 (CONTINUED)

COSE CONVESSION FACTORS
(REP / CURIE)

INGESTION INHALATION
* AM241

ICRP2 ICRF30 ICRP2 ICRP30
TO T AL BODY 5.41E+C4 ** 6.71E+07 **

a
'

BONE 8.19E+05 3 92E+07 1.01E+09 9.36E +09

R MARROW ** 3.12E*06 ** 7. 51 E + 0 8
.

LUNGS 0. 6.36E+01 6.06E+07 6.81E +07

THYROID 0. 1.14E*C1 C. 2.78E+03

LIVER 2.8EE+05 8.40E406 3.59E+08 2.02E+09

KIDNEYS 4.07:+05 8.44E*C1 5.04E+08 1 71E +0 4

GI LLI 7.4TE+04 2.15E405 4.60E+04 1.14 E +0 5

ULI ** 7.03 E + 04 ** 4.66E+04

SI+ CON ** 1.23E404 ** 1.37E+04

S WALL ** 4.92E+03 ** 1.05E+04

PANCREAS ** 9.10E+01 ** 1.86E+04

BREAS1 ** 4.92E*01 ** 8.07E+03

SPLEEN ** 3.08E*01 ** 4.96E+03

THYMUS ** 1 32E*C1 a' 3.41E+03

ADRENALS ** 9.55E*01 ** 2.22E +04
.

( SKIN ** 2.00E*01 ** 4.00E+03
|

. BLAD WALL ** 5.07E401 ** 1.69E+03

UTERUS ** 7.59E401 ** 2.33E+03

,
OVARIES ** 5.00E405 ** 1.20E+08 e

TE S TES - ** 5 00E405 ** 1 20E +08

__________

** = NOT DEFINED BY MODEL
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T ABLE A *1 (CONTINUED)

COSE CONVERSION FACTORS
(REP / CURIE)

IhGESTION INHALATION
e AM243

ICRP2 ICRF30 ICRP2 ICRP30
IOTAL 800Y 5.3CZ+C4 ** 6.57E+07 **

e
* HONE 8.1EE+0! 3.89E407 1.01E+09 9.36E+09

R MARROW ** 3.12E406 ** 7.51E+08
.

LUNGS 0. 4.53E402 5 75E+07 6.59E+07

THYROIO 0. 1.33E4C2 0. 3.24E+04

LIVER 2 7EE+05 8 36E +C6 3.47E+08 2.01E+09

KIDNEYS 3.99E+05 6.44E*C2 4.95C+08 1.42E+05

GI LLI 8.70E+04 2.23E405 5.40E+04 1.62E+05

ULI ** 7.03E*04 ** 1 34E*05

SI+ CON ** 1.24E404 ** 7.81E+04

S WALL ** 5.00E+03 ** 7.55E+04

PANCREAS ** 6.88E402 ** 1.55E+05

HREAST ** 3 34E*C2 ** 6 70E+04
.

SPLEEN ** 2.34E*02 ** 4.7 7E +0 4

| TH Y .* U S ** 1.55E402 ** 3.89E+04

ADRENALS ** 7.40E*02 ** 1.75E+05

| SKIN ** 1 72E*02 ** 3.77E+04

,
BLAD WALL ** 2.78E402 ** 2 22E+34

UTERUS ** 3.69E+02 ** 2.97E+04

OVARIES ** 5.00E*05 ** 1.20E+08
.

TESTES .. ** 5 00E405 ** 1.20E+08

__________

** = NOT DEFINED BY MODEL
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1 ABLE A *1 (CONTINUED)

DOSE CChvERSION FACTORS
(REN/ CURIE)

INGESTION INHALATION
?CM242,

ICRP2 ICRF30 ICRP2 ICRP30
TOTAL BODY 1.37E+C3 ** 9.84E+05 **

[ BONE 2 06E+C4 8.51E+05 1.48E+07 1 86E+08

R MARROW ** 6.81E*04 ** 1.49E+07
.

LUNGS 'O. 4.77E-C2 3.92E+07 5.74E+07

THYROID C. 1.97E-03 C. 4.74E-01

LIVER 2.10E+04 2 21 E * 05 1.51E+07 4.81E+07

KIONEYS 6.22E+C3 6.44d-C2 4.484+06 4.96E+00

GI LLI 7.92E+04 2. 31 E * C5 9.91E+04 1.12E+05

ULI ** 7.59E+04 ** 3.6 7E +0 4

SI+ CON ** 1 31E*C4 ** 6.36E+03

** 5.25E * 03 ** 2.55E+03S WALL

PANCREAS .* 2.01E-01 ** 5.51 E +0 0

BREAST ** 4.44E-C1 ** 1.22E+01

SPLLEN ** 4.85E-02 ** 4.22E+00

THYMUS ** 3.89E-03 ** 2.69E+00

ADRENALS ** 7.22E-02 ** 1.61E+01

*

SKIN ** 5.44E-C2 ** 2 79E+00

BLAD WALL ** 3.69E-01 ** 2.45E-01
.

UTERUS ** 4.22E-01 ** 3. 38 E- 01

OVARIES ** 9.62E*03 ** 2.11E+06
.

TE STE S .. ** 9 62E*03 ** 2.11E+06

....... __

** = NOT CEFINEC BY MODEL

M9
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TABLE A.1 (CONTINUED)

DOSE CONVE6SION FACTORS
i

(REP / CURIE) '

, IhGESTION INHALATION
CM244 ;

'

ICRP2 ICRF30 ICRP2 ICRP30
TO T AL BOOY 2.8 7i+04 ** 3.51E+07 **,

*

BONE 4.83i+05 2.C2E*C7 5.90E+08 4.85E+09

R MAdROW ** 1 61E*06 ** 3.85E+08
.

LUNGS 0. 9 55E-01 6.06E+37 7 14E+07
THYROIO 0. 9.55E-02 c. 2. 31 E + 01

LIVER 2.01E*05 4 66E*C6 2.54E+08 1 11E +09

KIONEYS 1.34E+05 8.44E-C1 1.64E+08 1.72E+02
GI LLI 7.55E+04 2.21E*05 4 68E+04 1 13E+05
ULI ** 7.21E*C4 ** 3.68E+04
SI+ CON ** 1.25E*04 ** 6.40E+03

S WALL ** 5.00E403 ** 2 60E+03
PANCREAS ** 9.47E-C1 ** 1.68E+02
BREAST ** 1.14E*00 ** 1.63E+02
SPLEEN ** 3.59E-01 ** 6.44E+01

THYMUS ** 1.47E-C1 ** 3 77E+01

ADREt4 ALS ** 1.73E*00 ** 4.07E+02.

SKIN ** 4 11E-01 ** 8 14E+01
-

. BLA0 WALL ** 6.44E-C1 ** 1.05E+01

UTERUS e* 7.47E-01 1 38E+01**

OVARIES ** 2.46E*05 ** 5.88E+07
.

TE STE S - ** 2.46E+05 ** 5 88E+07
i

__________

= NOT CEFINEO BY MCOEL**
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TABLE A.1 (CONTINUED)

00SE CONVESSION FACTORS
(REP / CURIE)

IhGESTION INHALATION
CH245,

ICRF2 ICRF30 ICRP2 ICRP30
10TAL BODY 5.76E+04 ** 7.14E+07 **

[ BONE 1.02E+06 4.C3E*C7 1.26E+09 9.69E +09

R MARROW ** 3.23E+C6 ** 7.73E+08
.

LUNGS 0. 1.87E+02 5.85E+07 6.66E+07

THYROID 0. 4.95E*01 0. 1.21E+04

LIVER 2.87E+C5 8.62E*06 3.59E+08 2 08E+09

KIONEYS 2 6SE+05 2.30 E 402 3.33E+08 5.74E+04

GI LLI 7.04 +C4 2.17E*05 4.36E+04 1.28E+05_

ULI ** 7.13E+04 ** 7.47E+04.

SI+ CON ** 1.27E*04 ** 3.52E+04

S WALL ** 5.11E*J3 ** 3.14E+04

PANCREAS ** 3 09E+02 ** 6.18E+04

BREAST ** 1.59E*02 ** 2.69E+04
.

SPLEEN ** 1 15E+C2 ** 1 90E+04

THYMUS ** 6.40E+C1 ** 1 59E+04

ADRENALS ** 2.92E+02 ** 6.62E+04
*

SK I N ** 7.47E+01 *+ 1 49E+04

GLAD WALL ** 1.87E+02 ** 9.36E+03
.

UTERUS ** 2 51E402 ** 1.23E+04

OVARIES ** 5.18E*05 ** 1.24 E +0 8
e

TE S TES ._ ** 5.laE+05 ** 1.24E+08

i

__________

** = NOT CEFINED BY MODEL
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TABLE A*1 (CONTINUED)

DOSE CONVEFSIch FACTORS
(REP / CURIE)

IhGESTION INHALATION ;* CM296
j

ICRP2 ICRF30 ICRP2 ICRP30 |

TOTAL BODY 5.75E+04 ** 7.13E+07 *** ,

.

BONE 1.01E+06 4.00E*07 1 25E+09 9.62E+09

R MARROW ** 3.20E406 ** 7.70E+08,

LUNGS 0. 4.51E*01 5 96E+07 6.73E+07

THYROID C. 2.39 E * C1 0. 5.77E+03

LIVER 2 87E+05 a.58E406 3.59E+08 2.06E+09

KIONEYS 2.58E+05 1 30E*C2 3.33E+08 2.66E+04

GI LLI 6.91E+04 2.02E*05 4.29E+04 1.12 E +0 5

ULI ** 6.77E404 ** 4.88E+04

SI+ CON ** 1.19E404 ** 1.74E+04

S WALL ** 4.77E*03 ** 1.47E+04

PANCREAS ** 1 20E*02 ** 2.42E+04

BREAST ** 9.10E*01 ** 1.41E+04

SPLEEN ** 5.18E401 ** 8.92E+03

| THYMUS ** 3.05E*01 ** 7.36E+03

ADRENALS ** 1 45E*C2 ** 3.32E+04
,

SKIN ** 4.59E401 ** 9.29E+03

BLAD WALL ** 7.44E*C1 ** 4.00E *03-

i UTERUS ** 8.73E*01 ** 4 66E+03

OVARIES ** 5 14E*05 ** 1.23E +0 8,

TE S TES - ** 5.14E*05 ** 1 23E +08
i

i

t __________
l
,

** = NOT CEFINED BY MODEL
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TABLE A.1 (CONTINUED)

DOSE CONVEFSION FACTORS
(RE M / CURIE)

4 IhGESTION INHALATION
CF252

ICRP2 ICRF20 ICRP2 ICRP30
,A TOTAL BODY 6.29E+03 ** 2.33E+07 **

BONE 2.64E+05 7.66E*06 9 78E+08 1.80E+09
*

R MARROW ** 6.22E4C5 ** 1.44E+08
LUNGS 0. 1.05E403 1 99E+08 1.38E+08
THYROIO 0. 3.70E402 0. 9 21E+04
LIVER 0. ?.00E*06 0. 4.66E+08
KIONEYS 0. 5.00E*C3 0. 4.37E+05

GI LLI 2.8EE+05 5 66E*05 3.78E+05 3.74E+05
ULI ** 1.94E405 ** 3.29E+05
SI+ CON ** 5.99E404 ** 2.14E+05
S WALL ** 1.99I*05 ** 2.37E+05

PANCREAS ** 4.81E403 ** 4 18E+05
BREAST ** 4.51E403 ** 2.32E+05
SPLEEN ** 3 07E *03 ** 1 61E+05
THYMUS ** 6.25E+02 ** 1.52E+05

ADRENALS ** 3 51E*03 ** 5 55E+05
.

SKIN ** 1.79E+03 ** 1.47E+05
.

BLAD WALL ** 9.55E*03 ** 6.33E+04

UTERUS ** 1.12E404 ** 7.73E+04
_

* OVARIES ** 1 14E405 ** 2.00E+07
TE S TES .- ** 9.32 E * C4 ** 2.00E+07f

..........

** = NOT CCFIAE0 BY MODEL
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