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FOREWORD

This report was prepared by Battelle Pacific Northwest Laboratories
under contract with the Office of Standards Development of the Nuclear |
Regulatory Commission. This effort was undertaken to remove some incon-
sistencies from the age-dependent dose conversion factors used in NRC
Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Routine
Releases of Reactor Effluents for the Purpose of Evaluating Compliance
with 10 CFR Part 50, Appendix I," as published for comment>in March 1976.
The revised factors in this report are currently being used in evaluations
performed by the staff of NRC's Office of Nuclear Reactor Regulation for
the purpose of determining compliance with Appendix I of 10 CFR Part 50.

The dose models employed in the derivation of these factors are based
primarily upon a 1959 report of Committee 2 of the International Commission
on Radiological Protection (ICRP) as updated by ICRP reports 6 and 10.
There are on-going efforts by the NRC staff to further refine these conver-
sion factors and to update them using the new physiological and anatomical
data in ICRP Report No. 23* and more realistic methods of considering the
radiation doses to other target organs from gamma photon emitting radio-
nuclides located in a specific source organ. These modified dose-

conversion factors will be published as they become available.

*International Commission on Radiological Protection, Report of the Task
Group on Reference Man, ICRP Report No. 23, Pergamon Press, Oxford,
England (19/5).




Comments, corrections, and suggestions for improving this compilation
would be appreciated and should be transmitted in writing to:
The Secretary of the Commission
U.S. Nuclear Regulatory Commission

Washington, D.C. 20555
Attn: Docketing and Service Section

R. B. Minogue, Director V
Office of Standards Development

id



AGE-SPECIFIC RADIATION DOSE COMMITMENT FACTORS
FOR A ONE-YEAR CHRONIC INTAKE

INTRODUCTION

During the licensing process for nuclear facilities, radiation doses(a)
and dose commitments must be calculated for people in the environs of a
nuclear facility. These radiation doses are determined by examining
characteristics of population groups, pathways to people, and radionuclides
found in those pathways. The pertinent characteristics, which are impor-
tant in the sense of contributing a significant portion of the total dose,
must then be analyzed in depth. Dose factors are generally available for
adu1ts, see Reference 1 for example, however numerous improvements in data
on decay schemes and half-Tives have been made in recent years. In addi-
tion, it is advisable to define parameters for calculation of the radiation
dose for ages other than adults since the population surrounding nuclear
facilities will be composed of various age groups. Further, since infants,
children and teens may have higher rates of intake per unit body mass, it

~ is conceivable that the maximally exposed individual may not be an adult.
Thus, it was necessary to develop new radiation dose commitment factors

for various age groups. Dose commitment factors presented in this report
have been calculated for a 50-year time period for four age groups.

(a)In accordance with common practice, the term "dose", when applied to
individuals, is used in this report instead of the more precise term
"dose equivalent", as defined by the International Commission on
Radiological Units and Measurements (ICRU).



. CALCULATIONAL METHOD..... .

One system for calculating radiation dose to an individual or population
group involves multiplying a dose factor by the concentration of the radio-
nuclide in the medium of interest (i.e., food) and by an appropriate usage
factor. The total dose to the body or to a specific organ is obtained by
- summing the contribution from all radionuclides irradiating that organ or
the body.

A basic equation for calculating the radiation dose to people from various

Daj - z Raipj - z :Cip Uap Daipj (1)

pathways is:

where
Daj = the total dose commitment to a given organ j of an individual in
age group a from all nuclides and all pathways,
Raipj = the dose commitment to organ j of an individual in age group a
from nuclide i, via path p,
Cip = the concentration of nuclide i in the medium of path p,
Uap = the usage: the usage rate or consumption rate associated
with pathway p, for age group a, and
Daipj = the dose factor: a number specific to a given individual's age

group a, nuclide i, pathway p, and organ j, which can be used
to calculate radiation dose commitment from usage rate and a
given concentration of a radionuclide.

Dose factors have been previously calculated for the most important
pathway-person type-organ-nuclide combinations of interest.(]) Dose calcula-
tions are divided into three principal segments: 1) radiation doses from
1iquid effluents, 2) radiation dose from gaseous effluents, and 3) radiation
doses from contaminated surfaces or volumes (external or direct radiation).
In the following discussion, only the dose factors which are used in the cal-
culation of internal exposure to radiation will be considered.



Since radiation doses may vary for people of differing ages, four sets
of dose factors have been calculated and presented. The age groups considered
are "infant" (0 to 1 year old), "child" (1 to 11 years old), "teen" (11 to 17
years old) and "adult" (17 years and older). The "child" is represented by
a typical 4-year old, the "teen" by a 14-year old and the adult by the defi-
nition for Standard Man as described in the International Commission on
Radiological Protection (ICRP) Publication 2.(2)

The dose factors in this report were calculated for a 50-year dose com-
mitment resulting from a chronic 1-year intake. The initial intake may occur
at any point during the 1ife of an individual, but, by choosing the appro-
priate age-specific dose factor, a radiation dose may be calculated.

DISCUSSION

Equations for calculating internal dose commitment factors were derived
from those given by the ICRP(Z) for body burden and maximum permissible con-
centration (MPC). Effective absorbed energies for the radionuclides were
calculated from the ICRP model. When necessary, these energies were corrected
for the ingrowth of daughter radionuclides following ingestion or inhalation
of the parent. Al1 radionuclides treated in this manner are followed by a "+D"
in the 1ists of dose factors and input data. Quality factors, as listed in
ICRP Publication 2,(2) were applied to the effective energies, including the
value of 1.7 for beta particles and electrons with energies equal to or less
than 30 keV. Age-dependent parameters were applied when available, but, where
data were lacking, metabolic pafameters for the Standard Man(z) were used for
other age groups.

Effective absorbed energies used to compute dose factors are controlled
by the size of the organ. Thus, as an individual grows and the sizes of his
body organs increase, the total amount of radiation absorbed in an organ will
also increase but the amount of energy absorbed per unit mass will generally
decrease. If an intake of radioactive material occurs before an individual
matures, later increases in organ size and mass may affect the dose commitment.
In calculating the dose commitment factors listed in Tables 1 through 8, this



change of organ size and mass was considered. To reduce the complexity of
the equations, it was necessary to assume that an abrupt change in organ
size and mass would occur at the division points between age groups. This
assumption significantly simplifies the calculations without underestimating
the dose commitment.

The mass of the contents of the gastrointestinal tract (GI tract) was
taken to be proportional to total-body mass. The travel time to the Tower
large intestine (t') and the travel time through the lower large intestine
(') were also assumed to be proportional to the mass of the total body.
Radioactive decay of the radionuclide ingested was accounted for in calcu-
lating dose commitment factors for the GI tract.

In certain instances, the energy of a daughter nuclide makes a signifi-
cant contribution to the effective energy per disintegration of the parent
nuclide at the entrance to the lower large intestine (LLI). This occurs
when the ratio of daughter decays to parent decays is relatively large. Such
a situation arises when the following conditions exist. The parent decays to
a daughter nuclide which: 1) is less efficiently absorbed from the small
intestine than the parent, 2) has a long enough half-1ife to persist through
the upper large intestine, and 3) has a short enough half-1ife, compared to
the parent, to present a relatively high disintegration rate in the lower
large intestine. In these cases, the energy of the radiation absorbed in
the lower large intestine per disintegration of the parent was calculated
using Equation (A-26) as given in Appendix A. Some radionuclides have daughter
products which will be absorbed into the blood stream before reaching the
lower large intestine. In these cases, the energy of the daughters was not
included in the dose commitment factors for the GI tract even though it was
included for other body organs.

Since specific biological half-lives are available as a function of age
for hydrogen, iodine and cesium, that information was used when computing the
dose commitment factors for the radionuclides of these elements. For other
radionuclides contained in this report, the biological half-lives for Standard
Man were used for all age groups. Dose commitment factors calculated without
using age specific biological half-Tives will generally overestimate the



radiation dose for age groups other than adults. This overestimate occurs
because biological half-lives for adults tend to be greater than those for
younger individuals. Other biological parameters which were assumed to
remain constant for all age groups are: fraction reaching organ of reference

by ingestion (fw) and by inhalation (fa), fraction from G% tract to blood
2-4)
(f1), and fraction from blood to organ of reference (fé).

The equdtions used to calculate the dose commitment factors can be
found in Appendix A while the parameters needed in these equations are listed
in Appendix B. The dose commitment factors calculated using these equations
and input parameters are listed in Tables 1 through 8. These dose commitment
factors have units of millirem/50 years per picocurie taken in during 1 year.
Suggested dietary intake rates for the four age groups may be found in Regu-
latory Guide 1.109.



APPL ICATION

Dose commitment factors have been calculated for most radionuclides
released in the nuclear fuel cycle. Factors for any nuclides not found in
this report may be calculated using the equations in Appendix A.

The dose commitment factors for adults (Tables 4 and 8) may be applied
to an acute intake with an error of 5% or less. For other age groups, the
dose commitment factors due to an acute intake may differ significantly
from those listed in Tables 1 to 3 and 5 to 7. These differences are largely
due to the time relation between the exposure period and the organ mass
changes as the individual matures. The acute vs. chronic exposure conditions
are especially significant for the infant age group, who in the scheme
employed here becomes a child after one year. The portion of the infant dose
commitment arising after the year of chronic exposure is derived from the
larger organ masses (hence lower organ concentrations) of the older age groups.
Thus the dose commitment associated with a unit radionuclide deposition in an
organ near the end of the infant chronic exposure period may be significantly
different from that assigned to an earlier organ deposition. These consider-
ations are, of course, sensitive to the effective halflife of material in the
organ. Thus if the factors in this report are used to calculate dose commit-
ments due to an acute intake for infants, children or teenagers, the results
may underestimate the actual dose commitment.

The radiation dose due to absorption through skin has been included in
inhalation dose commitment factors for tritium. The authors have increased
the dose factors by 50% to account for the radiation dose for this pathway.

(5)
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INFANT INGESTION DCSE COMMITMENT FACTORS (MREM/SQY

ISOTOPE
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NI&3
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O
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INFANT INGESTION DOSE COMMITMENT FACTORS(MREM/S0Y PER PCI INGESTED IN FIRST YR)

ISOTOPE
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Y92
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M099+D
TCO9M
TC99%
TC101
RU103+D
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1.24E-08
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1.23E=05
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INFANT
ISOTOFE
1132
1133+D
1134
1135+D
XE131M
XE]133M
XE133
XE135M
XE135
XE137
XE138+D
CS134M+D
CS134
-CS135
CsS136
CS137+D
CS1386
CS139+D
BA139
BA140+D
BAl41+D
BA142+D
‘hALlGC
LAlal
LAls42
Ctlgl
CE143+D
CEl44+D
PR143
PR14s
ND147+D
PM147
PM148M+D
PM148
PM149
PM151
SM151
SM153
EUl52
EUlS4
EU155
EU1S56
TB160
HOl166M
wlgl
w185
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1.66E=06
1.25E-05
B,69E=07
3064E-06
D
0.

De

De

0o

Oe

Do

1.76E'07
3,77E=04
133E-04
4.59E=05
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4481E=07
3.10E=07
3.,81E=-07
le71E=-04
4425E=07
1e84E=07
2.11E-08
2.89E-09
1.10E=-09
7.87E=08
1e48E=08
2.98BE=06
8013E‘08
2.7“5‘10
5.53E-08
3.88BE=07
1.65E=07
6.32E-08
1.3BE‘OB
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2490E-07
T.72E-09
6. T4E=-0Q7
2e64E=-06
S5e42E=07
l1e14E=07
2.596'07
1.25E=06
B.B8SE=08
3.62E-06
9.03E=-07
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3'37E‘06
1.82E-05
1.78E=06
Te24E=06
0.

O

0.

0,

Do

U

0.
2.93E'07
7.03E-04
10215'04
1035E'04
6.11E=04
T.82E=07
4424E-07
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2.91E'10
1053E‘10
8'32E'09
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4,80E-08
9.82E=06
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3.,04E-08
1.06E=10
S+68E=08
3.27E'08
4,18E=-08
9.13E‘09
1.81E=09
9.01E=10
6.,67E-08
Se97E=09
1-79E'07

3.67E=07

6.25E‘08
7,06E-08
O

2+69E-07
2.72E-08
1-135‘06
6.28E'07

TABLE 1

(contd)

Page 3 of 4

1.20E-06
S.33E=06
6e33E=-07
20645‘06
O

Oe

0.

Oe

0.

0.

0e

1e4BE=07
7.10E-05
6.30E'06
S« 04E=05
4.33E=-05
3.79E=07
1.62E=07
2.55E=08
8.81E=-06
1.34E~-08
9.06E=09
2¢14E-09
l.46E-10
9.67E’11
5.65E=09
1.12E=09
1+67E=07
4,03E~09
1.38E-11
3.48E=09
1.59E=~08
3.28E~08
4.60E'09
7.90E’10
4¢56E-10
le44E~-08
Q.SBE-IO
1e51E=~07
2:20E=-07
3,23E-08
IOIZE-OB
3024E-08
20.13E-07
3.04E=-09
1e29E~07
2:17E=07

INGESTION DOSE COMMITMENT FACTORS (MREM/S0Y
TOTAL BODY

THYROID
1.58E=04
3.31E-03
4¢]15E=05
60495‘0“
O

Oe

Qe

Oe

O

O

O

Coe

Oe

Oe

O

Oe

Qe

Oe

Qe

Oe

Oe

Qe

Oe

O

Oe

O

Oe

Oe

Oe

Oe

e

Oe

Oe

Oe

Oe

Oe

0.

0o

(VY

Oe

0o

Oe

O

Oe

Oe

Oe

Oe

10

PER PCI INGESTED IN FIRST YR)

KIDNEY
3.76E=06
2.14E-05
1.99E=06
8.07E=06
0o

O,

0,

0.

0.

(U

D,
1.13E=07
lnalE'0“
3.44E-05
5038E‘05
1.6“E-04
3.90E-07
2.19E=07
3.51E'10
4.06E‘08
1.7SE-10
8.,81E-11
U

1.,13E-08
3.84E~11
2.19E-08
QQBBE'OB
4.80E-08
1,09€=-08
2.20E'09
1.07E=09
4,53E-08
1.25E=«09
5,02E=07
9,95E=07
[e40E=07
3.,26E-08
7.37E'08
3.57E=07
0.

0.

0

LLUNG
0.
0.
0o

Qe

0.

O

0.

0.

0.

0.

O«

2060E'08

7e42E~05

1.31E~05

1,10E=05

6.6‘0&.-05

6,09E=-08

3.30E-08
3.54E-10
1.05E-07
1.77E-10
9.26E-11

Oe

Oe
0.
O
O
0.
0.
O
0.
Oe
(VI
0,
Oe
O.
Qe
0.
0.
Oe
Oe
Oe
Q.
0.
O
(V)%
O

GI-LLI
2. T3E~-0€
3.08E~0€
l1.84E=06€
2.62E=06
0.

0.

0.

Oe

Oe

Oe

O
2.32E-07
1e91E=06
4-37E-07
2.05E=06
1.91E=06
1.25E'06
2.66E=-08
SQSSE-OS
4.20E'05
S«19E=06
7.59E-07
9,77€=05
9,61E=05
6.86E-05
2e48E=05
5.73E‘05
1«71E-04
44,29E=05
4,93E=06
3060E‘05
9.27E'06
Se44E=05
9.74E=05
4.86E-05
4,17E=05
5.58E=06
3.12E=-05
1.59E=05
4,58E=05
8,37E=05
6.67TE=05
3.45E=-05
0.
3.82E=07
1e62E=05
3.69E=05



INFANT INGESTION DOSE

I1SOTOPE
pPB210+D
BI21CG+D
P0O21G
RNZ222+D
RAR222+D
RAZ24+D
RA225+D
RAZ2264+D
RA228+D
AC225
AC227+D
THZ227+D
TH228+D
TH229
THZ30
TH232+D
THZ2 34
PA231+D
PAZ33
ue3iz2+n
U233+0
uz34
U235+D
U236
ue3r
U238+0
NP237+DD
NP238
NP239
PU238
PU239
PUZ240
PU241+D
PU242
PUZ244&
AMZ4]
AM242M
AMZ243
cM242
CM243
CM244
CM24%
CM246
CM24T7+D
CM248
CF252

TABLE 1 (contd)
Page 4 of 4

COMMITMENT FACTORS (MREM/SQY PER PCI INGESTED IN FIRST YR)

30NE LIVER TOTAL BODY ThyYRNID KIDNEY LUNG GI=-LLI

SOESE'OE ll“?_E-OZ 2!395"03 Ol 4.33E-Oa 0. 5.62E-05
LolBE=06 2.6BE=05 3.58E=07 0. 2.08E=04 0. S.27E=05
3.10E=03 S5.93E=03 7.41E=-04 0. 1.26E=02 0. 6.61E=05
0e 0. 0. Qe 0, U 0e

4e41E=07 6.42E=-05 B.82E-03 0. 1.17E=-03 0. 3.43E=04
1e46E=02 3.29E=05 2.91E=03 0. 6. 00E=04 0. 3.86E=04
S.78E=02 6e52E=05 1415E=02 0. 1.19£-03 0. 3.24E=04
6-206-01 “o?ﬁE“OS 5.14E'01 Qe 8.71E-0“ Qe 3.44F-04
4.32E-01 2.58E=-05 4.B6E-01 0. 4,73F=04 0. S5.86E=05
3.92E=05 5S,03E=05 P2.63E-06 0. 3.69E=06 0. 4436E-04
4e49E=03 TeHTE=04 2.79E=04 0o 1.56E~04 0. 8.,50E=05
]l?OE'OQ 2001E-06 3.“5E-06 OI 7041E-06 Oo S.?DE-OQ
2-47E'03 3.38E‘05 8.365-05 U- 1.58E-04 00 SQBQE‘OQ
1|Q8E'02 IOQQE'UQ 7-29F-04 0. 9.29E’04 00 SoalF'OQ
3'805'03 1.906-04 ]oOﬁE'O“ Oe 9.12E-04 0. 6.24E-05
4.24E-03 1.63E'04 1-65E-04 0. 7.79E-04 0. 5.31E‘05
£,92E=07 3.77E=08 2.00E=-08 0. 1.,39E=07 0, 1.19FE=04
7eSTE=N03 2450E=04 3.02E=04 0o ] e 34E=03 0. Te44E=05
2A,]11E=0F He09E=09 5.43E=-09 (e 1.67E-08 0. 1.46F =05
Ze42E=0C O 2.16E=03 0. 2.37E=03 0, 7.04E=05
S.C8E=03 0. 3.87E=06 (o 1.,08E=03 0. 6.51F=05
Qa&aE'OB 0. 3080E'04 00 ].06E'03 0. 6.37E'05
ﬁlb’E-OB 00 3056E-04 Ue 9.93E-O“ O BOIOE.OS
Q.GTE‘O3 O' 3.64E-04 0- 1.01E‘03 Oo 5.98E-05
4.95E=-07 0. 1.32E=07 0o 1.23E-06 0. 2.11E=-05
40476-03 Ne 3033E-04 Oe 9.28E'04 Oo 5.715‘05
2e¢53E=03 193E=04 1.05E=04 OCo 6¢34E=04 0o 8,23E=-05
1.24E=07 3.12E=09 1.92E=09 0. 6.81E=09 0, 4,17FE=05
1o11E=08 9,93E=10 5,61E=10 0. 1.98E=09 0. 2.87E=-05
1e34E=03 1+69E=04 3.,40E=05 0o 1e21E=04 0. T.57E=05
1045E=03 14776=04 3.54E=05 0o 1.28E=04 0. 6.91E-05
1.45E=03 1.77E=04 3.54E-05 0. 1.,28E-04 0. T.04E=05
Qt3BE—05 IQQOE‘Ob 8.82E-07 0- 3-17E-06 0- 1.45E-06
1.35E=03 1,70E=-04 3.41E=05 0. 1.23E=-04 0. 6.7TE=05
1e57E=03 1495E=04 3.91E=05 0. 1e41E=04 0. 1.01F=04
1e53E=03 7418E-04 1.09E=04 0. 6455E=04 Q. 7.70E=05
1,58E=03 7.02E-04 1.13E=04 0o 6e64E=04 O 9.69E=05
1.51E-03 6.BBE~04 1406E-04 0o 6.36E=04 0. 9.03E=05
1.37E=04 1.,24E=-04 9.10E=-06 Os 2.62E=05 0. 8,23E-05
1.45E=03 6.88E=04 B.98E-05 0. 3.27E=04 0. 8,10E=-05
1e22E=03 H16E=04 TeH59 =05 0o 2eT1E=04 0. T +84F =05
1.88E«03 7,49E-04 1.13E=04 0o 4,32E-04 0. 7.30E=-05
1.87E=03 7,49E=04 1.13E=04 0o 4,31E=04 0. 7.17E=05
1.82E=03 7.36E=04 1.11E=04 0o 4e.24E=04 0o 9.,43E=05
1eS51E=02 6.07E=03 G9.16E=06 Oa 3.50E=-03 0. 1.52E=-03
1024E’03 Ot 2.95E’05 0. 0. 0. 2.996-04
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CHILD INGESTION DOSE

ISOTOPE
H3
BE10
Cl4
N13
F18
NA2?2
NAZ4
P32
AR3G
ARG
CA4l
SCas
CR51
MNS 4

" MNSe

FESS
FES9
C0s57
coss.
C060
NIS9
NIG3
NISBS
Cu6b4
ZN6S
IN6OM+D
ZN69
SE79
BR82
BRB3+D
BRR8¢4
BK8S
KR83M
KR85M
KRB85S
KR87
KR88+D
KRR9
RB86
RE87
RB88
RB89+D
SR89+D
SRI0+D
SR91+D
SR92+D

BONE
Oe
1.35E=05
1-215‘05
3-10E'08
2449E=06
;.8”E'05
5'80E°96
Be.25E=04
0%
0.
3e47E=Ch
1s97E=Q8
De
Ne
0o
1015E'05
1.65E=05
O
(VY
D
4¢02E~05
Se38BE~NG
2Q22E‘06
De
1.37E'05
T«10E=07
4¢38BE~08
Oe
Ce
Co
0,
U
0o
0o
Do
Ce
Ne
0o
0o
De
0.
0e
1.32E=-03
1.70E=02
240E=05
9.03E=06

CTABLE 2
Page 1 of 4

COMMITMENT FACTORS(MREM/50Y PER PCI INGESTED IN FIRST YR)

LIVER
2,03E=-07
1.57E=06
2042E'06
3010E-08
0,
S5.8LE-05
5080&’06
3.,86E~-05
0.

0

0.

e 7T0E=08
(4
1.07€-05
3034E'07
6-105‘06
2.67E~05
4,93E=-07
1.80E-06
S.ZQE-Oé
1.07E=05
2. RBBE=05
2.09E=07
2.45E-07
3.65E=-05
1.21E=06
6-336‘08
8.43E-06
0.

Do

0.

0.

0

0.

0.

0.

0e

0.
6.70E‘05
3,95E=~05
1.90E=07
1.17E=07
Ne

(U

0.

0.

TOTAL BODY

2.03E=-07
3.3%9E-07
2e42E=06
3.10E=08
2e4T7E=07
SQ&RE?OS
3.18E=05
0.

De

3.79E=05
1e04E=08
BeGNE=-09
2.85E=06
Te54E=0Q8
1089E-06
1.33E=-05
9-985'07
S.51E=-06
1.56E=05
6.82E=06
1083E‘05
1.22E-07
1s48E=07
2¢27E=05
1e43E=07
5.85E=09
1.87E=06
7.55E‘06
1.71E=07
1.98E=07
9,12E=09
De

0.

0,

0.

0,

0.

QQIEE-OS
1.83E=05
1.32E=-07
1. 04E=07
3.77E=05
4,31E-03
S.06E-07
3.62E'07

12

THYROID
2003E‘07
Oe
2e42E~06
3.10E=08
0.

5. ABE~-0NS
S+ 80E=06
Oe

Qe

(1S

Oe

Oe

40 9‘0E"09
(e

(1

0o

0o

0.

Oe

Oe

Oe

0

O

Ooe

(U

O

0s

Oe

Oe

Oe

Oe

O

O

O

Oe

0.

O

Oe

(U

0o

O

Oe

Oe

0.

Oe

0.

KIDNEY
2.03E=07
1.11E-06
?o“?E'Ob
3.106=08
Ne
5.88E=05
5.,80E=-06
0.

0.

0o

0,
2.39E=-08
1,35E=-09

SOQZE’O?
2&30E‘05
T.03E=-07
3.84E-08
1.37E=05
0e
Oe
0,
0e
0.
0
(UM
0,
0
0.
0,
O
0.
0
0
0.
0.
Oe

LUNG
2.03E=07
0.
2.42E-Ob
3.10E=-08
0.
5.88E=05
S.80FE=06
0.

0o
(U
0.
0Oe
9.,062E=09
0.
0.
3.“SE‘06
Te74E=006
0.
e
e
0e
Oe
O
0.
0e
0o
0.
0.
Oe
Oe
0.
0
(U
0.
0.
Do
Oe
0.
0,
0.
0o
(U
0.
Oe
0o
0e

GI=-LLI
2.03E~07
2. 15E=05
?o“ZE'O&
3.10E=08
6., 74FE=07
5.88E=05
2e28FE=05"
U

0.
l.an'()?
3.95E=-05
4aT2E=07
8.,98FE =06

4 4B4E=-05

1.13E°06
2e78F=05
4,04F=06
1,05F=05
2.93E=05
Tel10E=07
1.94E=06
2.56F=05
1,15F=05
6e4lE=-06
3.94E‘05
5.53E'07
(U
Co
0o
Do
(L
Ge
Ne
0,
0o
(U
4.31E‘06
Sog?E'OT
G,32E-09
1., 02E=-09
5.11€=06
2.29=04
5«30E=05
1.71E’04



CHILD INGESTION DOSE

ISOTOPE
Y90
YO1M+D
Y91
Y92
Y93
ZR93+D
ZR9S+D
ZR9T+D
NBO3M
NB9S
NBO97
M093
M099+D
TCO9M
7C99
TC101
RU103+D
RU105+D
RU106+D
RH105
PD10O7
PD10S
AG110M+D
AGl11]
CD113M
CD1]15M
SN123
SN125+D
SN126+0D
SBl24
SB125+D
sBl126
SB127
TE125M
TE127M+D
TEl27
TE129M+D
TEL129
TE131M+D
TE131+D
TE132+D
TE133M+D
TE134+D
1129
1130
I131+D

BONE
4e11E=-08
3.82E-10
6.02E=07
3.60E-09
1014E'08
1067E'07
1016E’07
6499E=09
1.05£=07
2e2S5E=08
2.17E-10
0.

Do

9.23E=10
5.35E=07
1.07E=09
7.31E=07
6.455'08
1.17E=05
Sel4E=07
0o

Oe

5039E-07
2.48BE=-07
De

Oe

133E-04
3.55E=05
3.33E=04
1.11E£=05
7.165'06
4¢40E=06
1.06E=-06
1e14E=05
2¢89E-05
4171E’07
41875'05
1e34E=07
T.20E-06
B+30E-08
1.01E=05
1.,87E=07
1.29E=07
1.39E‘05
2.92E'06
10726’05

TABLE 2 (contd)
Page 2 of 4

COMMITMENT FACTORS (MREM/50Y PER PCI INGESTED IN FIRST YR)

LIVER

Oe

Oe

0.

0.

O
6.25E=08
ZOSSE_OB
1.01E-09
2.62E-08
B.T6E=-09
3.92E~11
20412‘05
1.33E=-05
1.81E=09
Se96E=07
1e12E=09
0.

0.

0.
2.7T6E=07
4072E-07
5067E'0,
3.64E=-07
T.76E=-08
1.02E=05
S.89E=06
1.65E=06
5.356‘07
4015E'06
IQQQE-07
S.52E=-08
6073E‘08
l.64E~08
3.,09E=06
T«78E=06
1.27E‘07
1. 36E=05
3074E'08
2.“9E'06
2053E'08
4:47E-06
T«56E-08
S.80E~-08
8.53E=-06
S«90E=06
1073E‘05

TOTAL BODY

1.10E=-09
1.39E-11
1.61E=-08
1.03E-10
3.13E=10
4,45E-08
2.27E=08
5.96E-10
8,6)1E=-09
6.26E=09
1.83E-11
8,65E=07
3.29E-06
3.00E=08
2el4E=07
le42E=-08
2+81€=07
2¢34E=-08
l1e46E=06
2¢36E=-07
44.01E=-08
l«70E~07
2.91&‘07
Se12E-08
4e34E=07
2451E=07
3s24E=06
1.59E=06
9e46E=06
3.89E=06
1.50E=06
1.58E=06
3.68E=07
1052E'06
3e43E=06
1¢01E=07
7056E'06
3.18E-08
2+65E=06
2¢47E=08
S.40E=06
9.,37E~08
Te74E-08
7¢62E=06
3.04E‘06
9.83E=-06

THYROQID
Oe

Oe

Oe

Oe

O

(VN

Qe

Oe

Oe

Oe

Oe

O

Oe

Oe

e

Oe

O

O

O

Oe

De

e

O

O

Oe

Oe
1e75E=06
5¢55E=07
1014E‘06
2e45SE~08
6063E-09
2+58E-08
1.18E=08
3+20E=06
6e91E=06
3e26E=07
1eS57E=05
9.56E~08
Sel2E~06
6+35E=08
boSlE‘OG
1e4SE=07
1.02E~07
5¢58E=03
6050E'04
Se72E=03
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KIDNEY
Oe

Oe

0

(U

O
2.“2E‘07
3.65E=08
1.45E£=-09
2.83E-08
8,23E-09
4.35E'11
6035E'06
2e84E-05
2.63E-08
7.02E=06
1.91E-08
IQBQE‘Oﬁ
S5.67E=07
1.58E=05
1.10E~06
3.95E=-06
3.04E=-06
6478E=07
2e34E=-07

'1.05E=05

4.38E=06
Oe
0.
0,
0.
O
0.
0.
O
8.24E-05
1¢34E-06
1+43E=04
3,92E~07
ZOAIE-OS
2.51E=-07
4415E=05
7.18E=07
Se37E=-07
1044E‘05
8.82E-06
2.84E=05

LUNG
0.
Oe
Ve
Oe
0.
0.
VY
0.
0.
O
O
0e
0.
9,19E=-10
5.27£-08
5¢92E-10
Oe
Oe
0,
0.
0.
0.
0,
Oe
0.
0.
O
0.
0.
6.16E=06
3.99E=06
2.10E-06
4,60E=07
0

GI=-LLI

1.17€E=04
7.48E'07
8,02E-05
1.045'04
1.70E‘0“
2.37E=05
2.66E=-05
1.53E-04
3.95E=06
1.62E-0S
1,21E=-05
1.22E=06
1.10E-05
1.03E‘06
6.25E=06
3.56E=09
1.89E=05
4,21E=-05
1.82E-04
1.71E“05
9.37E“07
3.35E-05
4,33E~-05
4,75€E=05
2.63E-05
B8+.01E=-05
6.52E=-05
1.10E=04
2.50E=05
6.94E=-0S
1.71E=-05
8.87E=-05
5.97E‘05
1.10E=-05
2+34E-05
1.84E=05
S.94E-05
8,34E=-06
1.,01E-04
4036E-07
4,50E=-05
5.77E‘06
5.89E-07
4.29E=07
2.76E=06
1054E-06



CHILD INGESTION DOSE

ISOTOPE
1132
1133+D
1134
1135+D
XE131IMm
XE133M
XE133
XE135M
XE135
XE137
XE138+D
CS134M+D
CS134
CS135
Cs136
CS137+D
CS138
CS139+D
BA139
BAl140+D
BAl4)+D
BAl42+D
LAla4Q
LAl4]
LAla?
CElal
CE143+D
CEl44+D
PR143
PR144
ND147+D
PM147
PM148M+D
PM148
PM149
PM151
SM15]
SM153
EUl52
EU154
EU1SS
EUlSe
TB160
HOle66M
wlgl
w185
wlg7

3ONE

S.OOE-07
5.92&‘06
4419E=-07
1.75E‘Ob
0.

0.

Oe

0.

0

0e

0o

B8.44E=-08
2.34E'04
Be30E=05S
2e¢35E=-05
3.27E=04
ce2BE=07
1045E'07
4.146‘07
8031E'05
2e00E=-07
Be74E=-06
1.,01E=-08
lo36E'09
S5.24E-10
3.97E=08
6.99E-09
2.08E=06
3.93E-08
1.29E=10
2.79E=08
3.18E=07
1.,03E=-07
3.02E-08
6.49E’09
2-926'09
2.56E=07
3.65E~0C9
bolSE’O?
2+30E=-06
4«82E=-07
5.62E=-08
1e66E=07
1.08BE=06
4e23E=-08
1.735‘06
4e29E=07

‘gk\TABLE‘Zk‘(éohtd)““w
Page 3 of 4

COMMITMENT FACTORS (MREM/S50Y PER PCI INGESTED
TOTAL BODY

LIVER
le47E-06
Te32E=06
T«78E=07
3015E'06
O

O

Oe

0o

Oe

0.

0.
1.25E=07
3.84E'0“
Se«78E-05
6.“66‘05
3.13E'04
3.17E=07
lnelE‘07
2.21E=10
T«28E=-08
1e12E=10
60295‘11
3053E'09
3.17E‘10
1067E'10
1.98E-08
3.79E‘06
6e52E~07
1.18E~08
3099E‘11
2.26E=-08
2e27E=08
2.,05E=08
3.63E-09
€.90E~-10
3.55€E~-10
3.8lE=08
2.27E~-09
le12E=07
2.07E=07
3047E’08
3.01E=-08
0a
2¢26E=-07
1.04E-08
4,32E=-07
2054E'07

6. 76E=07
2. T1TE=06
3.58E-07
1.49E=06
Do

0e

Qe

0.

O

O

0.

B.l6E=08
Be10E=05
5.93E=-06
“OIBE-US
4462E=-05
2401E-07
TeT4E=08
l1.20E=08
4.,85E-06
6.51E=-09
4.88E-09
1s19E=09
6.88E=-11
S5.23E-11
2e94E-09
Se49E=-10
l1el11E=0Q7
1.95E=-09
6049E'12
1. 75E-09
1.22E=-08
2.05E=-08
2e35E=09
3.74E=10
2¢31E-10
1.20E-08
2¢19E-10
1e33E=07
1.,89E-07
2.72E=-08
6.23E-09
2.06E-08
1.91E=07
1e43E=09
6,05E=-08
lel4E=0Q7

THYROID
6.82E~05
1+36E=03
1e 79t =05
2e79E=04
Oe
Oe
Oe
Oe
Oe
Oe
Oe
Oe
Oe
O
Oe
Oe
Oe
0o
Oe
O«
Oe
Oe
O
e
Oe
0o
(VIS
Oe
Oe
0o
Ce
Oe
O
Oe
Qe
Oe
Oe
Oe
Qe
O
Oe
Oe
Oe
Qo
Oe
Oe
Oe

14

KIONEY
2.25E-06
le22E-05
1.19€E=06
“.83E'06
e

0

0.

0.

0,

(U

0
6.59E=-08
1.19E=-04
2004E-05
3¢44E=-05
1002E‘04
2¢23E=07
1421E=07
1.93E-10
2¢37E=08
9.69E-11
5,09E=11
0,

(U

0e
8068E'09
1.59E-09
3.61E-07
6.395'09
2.11E~-11
1.24E=08
4,01E=-08
3004E-08
6.17E=09
1.22E-09
6,02E-10
3.94E-08
6.91E=-10
4. 73E=07
9.,09€E=-07
1.30E'07
1.94E=08
4'945-08
3,22E=-07
(U

O

0,

IN FIRST YR)
LUNG GI-LLI

0. 1l.73E=06
0- 2.95E’06
Oe Se16E=07
00 2.40E‘06
0. 00

Oe 0.

0. 0.

0. 0e

0, 0o

O 0.

Oe O

1, 09E=08 1.58E=07
4027E'05 2007E’06
6.8lE=06 4,33E~07
5013E'06 2027E'06
3,67E=05 1.96E=06
2¢40E=-08 1.46E=07
1422E-08 1.45E-11
1¢30E=10 2439E=~05
4e34E=08 4,21E=-05
60586'10 1.1“E‘07
3,70E-11 1.14E~-0S
Oe 9.,84E=05
0. 7.05E=05
0. 3.,31E-05
0. 2.4TE=05
0- SOSSE-OS
0. l1.70E=-04
00 4.245’05
0. 8.59£=-08
0o 3.58E-05
0. 90195'06
00 5.78E-05
O. 90706-05
Oe 4,7T1E=05
0. 4,03E=05
0. 5053E’06
0. 3.02E'05
Oo 1.84E'05
0. “.81&‘05
00 8.69E'05
0. 6.83E'05
Qe 3.68E=05
0, 00

Oe 3,79E=07
0. 1.61E-05
0 3.57E=05



CHILD INGESTION DOSE

ISOTOPE
PB210+D
BI210+D
P0OZ210
RN222+D
RAZ23+D
RAZ24+D
RA225+D
RAR26+D
RA228D
AC225
AC227+D
TH227+D
TH228+D
TH229
TH230
TH232+D
TH234
PA231+D
PA233
uz232+0
Uz233+D
Uz34
Uez3s5+D
uz3e
ue37
‘Ue38+D
NP237+D
NP23&
NP236C
PU238
PU23S
PUZ240
PU241+D
PU247?
PLZ244
AMZ24]
AM242M
AM243
CM242
CM243
CM244
CM245
CM246
CM247+D
CMZ4R
CFese

SONE
Qo?SE"O?
1e97E=06
1.52E-03
Do
ZellE=02
HeRGE=0N3
?eR0E=0N2
5e75E=01
Je85E=01
1ed38E=05
4412E-03
5485E=05
2eNTE=03
1.3BE=07
3055E'03
3.96E-03
3o42E-07
T«076=-03
1.81E=08
l |7§E-02
3.72E=03
3.57E=03
3.42E=03
3.42E‘03
2e6E=07
3.27E=03
2.36E=03
S«83E=08
S425E=09
1.25E=03
1e36E=03
1035&'03
I*'.OOE-OS
1e26E=03
l1e47E=-03
IOQBE'OB
1e47E=03
l.41E=-03
B+8B0E=N0S
1.33E=-023
l1«11E=03
1.76E=03
]'7“E°C3
1.70E=023
le4lE=02
]-07E'03

TABLE 2

(contd)

Page 4 of 4

COMMITMENT FACTORS (MREM/50Y PER PCI INGESTED IN FIRST YR)

LIVER
1.22E=02
1.02E-05
?t43h-03
0e

2445t =05
1.,25E=05
2«50E=05
1e84E=-05
I-QQE‘OS
6.635:"04
T.96E=07
2-65E‘05
1-81E‘04
l1.78E=04
1.52E=04
1.51E=08
?0345’04
2.B2E=09
0.

0O

0,

0.

0.

0,

0,
1.81E-04
1¢18E-09
3.77E=-10
1.56L=04
1065E-04
1055&‘0“
1e72E=-06
].59E=04
1.82E~-04
6.“0E-04
6.25E-04
6el4bE=~04
fe73E=05
6.03E=-04
S5.36E=04
6-(’)‘#&"0“
6.646'0#
6+53E=04
S.38E-03
Ne

TOTAL BOoDY

2.09E=03
1s69E=07
3.67E=04
Oe

4.2‘56.-03
1.38F=03
5459E=03
44eT2E=-01
4e3°E~01
1.26E=06
1e69E=06
T.00F=05
6e8CE=04
9.91F-05
3.01E=04
S, 68E=09
ZQBIF‘OQ
3,16E=09
1e26E=03
2e25E-04
2e21E=04
2.07E=0C4
2012F=04
be27F=08
1-94E-0Q
9.,79E=05
9.08E-10
2e65E=10
3.16E=05
3.31E=-05
3.31F=05
R,04E=-07
3.19E-05
3.65E=«05
1.02E=04
1404E=04
9.,83E=-05
5.84E=-06
Ba2aE=05
6.93E-05
1.05E=04
1.05F=04
1.03E=04
8.52E‘04
2¢54E=05

15

THYROID
O
Oe
Ue
Qe
Oe
(VN
GCe
0.
(U
O
Qe
(VY
0.
0e
Oe
0e
Oo
Oe
O
O
(UK
Oe
O
(U
0o
0
0e
0e
Oe
Co
Qe
Ce
Ooe
({1
O
O
O,
Qe
O
0O
Qe
Qe
Qe
Oe
0
Oe

KIDNEY
3.67F=02
1.15E=-04
7.56E=03
(UM
H.50E=04
6.62FE=04
4,88F=04
2-65E‘04
2.07E=06
1.46E-04
4.,22E=06
1.,38E=04
8,84F=064
8.67E-0‘|’
7-415-04
8.01E'08
1.28E-03
1.04E£-08
1.34E~-03
6.10E-04
S.QBE-OQ
S.61E=04
S.73E-04
6.B81E=07
SeP4E=04
6-05E'04
3.76E=09
1.09E-09
1.15E=04
1.22E-04
1.22E=04
2.96E=06
1.17E-04
1035E'04
6.23E=04
6+.30E-04
6-06E—04
1.87FE=05
3.0BE=04
2.54E‘04
G4ellE=Dw
a.lOE-OQ
4.04F=064
3.33E~-03
0.

LUNG
Oe
O
0.
Oe
0
0.
O
O
0.
0
0.
0.
De
0.
0.
Oe
Oe
O
0e

0

0
0.
0.
0.
O
0.
0,
0o
0.
0.
Oe
0.
0.
Oe
Oe
Oe
VY
Oe
Oe
Oe
Oe
Oe
Oe
0.
Oe
0o

GI-LL1
S«.57E=05
S.17E=-05
6.55F-05
(U
3.38E=06
3. 78E"04
3.21F=04
3.41F=04
S5.81E-05
4031E'04
B.43E-05
S.63E=04
S|79E'04
5027E'Q4
6.19E-05
5-27E'05
1,18E=04
7037E‘05
].QQE-OS
6.985'05
6045E'05
6,32E-05
BJOBE'OS
5.92E=05
2.08E=05
S5.66E=05
B,16E~05
4,04E=05
?079E'05
7.50E=-05
6|85E'“S
6.98E=05
l.44E=-06
6.71E‘05
10005'04
7064E'05
9.,61E-05
B,95F-05
8016E‘05
8,03E-05
7. 77E."05
7024E’05
7.,11E=-05
9.35E‘05
1.,51E=-03
2:96E=04



TEEN INGESTION DOSE

ISOTOPE
H3
BE1O
Cle
N13
F18
NAz?2
NAZ24
P32
AR39
ARG ]
(o] Y3
SCa4b
CRS51
MNS 4
MNS6
FESS
FES9
cos7
co58
C060
NIGS
NI63
NI&S
cués
IN6S
IN6IM+D
ZN69
SETS
BR8B2
BRR83+D
BR84
BR8S
KR83M
KRB5M
KR8S
KRB7
KR88+D
KR89
RB8S
RB87
R388
RBBG+D
SRB89+D
SR90+D
SR91+D
SR92+D

30NE

Do

4e4BE=NH
“oObE-Oh
1.15E=-08
B.6UE=QT
2e34E=05
20305'06
2.76E~=04
De

0

1.97E=04

7.245'09
a

e

0,
0
3.78BE=06
5487E=06
0,

0e

0e
1,32E-05

T1.77TE=06

7.49E=07
0e
5.76E-06
2.40E=07
1.47E‘08
0.
0o
{1
De
0
Ne
De
0.
Oe
0e
0.
0
Qo
O
0.
“‘QOE-OQ
803DE‘03
8,07E=06
3.05E-06

LIVER
1.06E=07
6e94E=07
Be12E=07
1.15E=08
O
2e34E=05
7+30E-06
1e71E=05
De

0

0.
le4lE=08
Ne
S5.90E-06
1.58E=-07
2068E-06
1.37E‘05
?¢38E~07
9.72E=07
2.81E=06
4e66E=06
1.25€~-05
Q. H7E=-NY
1.15E=-07
2.00E=05
S5.66E-07
2+8B0E~-08
3.73E"06
0e

0.

0.

0o

0.

0.

0,

(U

O

0.
2.98E=-05
1.75E£=05
R.SZE-OB
S.50E=-08
N,

O

0.

0o

TABLE 3

Page T of 4

1.06E~07
1.13E<07
8.12E=07
1.15F=08
S.4T7E=-08
Pe34E~05
2e30E=06
1,07E=05
0.

0.

2.13E=05
QOIBE-OQ
3.60E-09
1a17E=06
Z-BIE'OB
6.25E=07
S¢29E=06
3.99E=07
2e24E=06
6.335‘06
2e24FE=06
6.00E-06
4. 36E"OB
S5«41E=08
9.,33E=06
Se19E=08
logﬁE-Ug
He27E=07
3.04E=06
Se74E=-08
T.22E-08
3.C5E=09
O

0e

0e

0e

Oe

O,

1.40E-05
6o11E‘06
4e54E-08
3,89E=-08
1.26E-05
2,05€=03
3.21E=07
1.30E=07

16

THYROID
1e06E-07
O
8.12E'07
1:15E=08
0
2e34E=0ND
2.30E=06
(VI
O
Oe
O
Os
2. 00E=09
Oe
0
0e
Oe
Oe
Oe
0
Oe
O
Oe
(UM
U
Oe
Qe
0
Oe
Oe
(1
O
Oe
O
Oe
0o
De
Oe
0a
0o
Ce
Oe
O
Oe
Oe
[

KIDNEY
1.,066=07
5¢30FE=07
Be12E=07
lel15F=-08
0,
2«34E=05
2e30E=06
0.

(U

0.

0o
1-35E-08
7.89E=10
1. 76E=-06
2.00F=07
0.

0

0

0

0.

0e

(U

0
2q91E'07
1.28E‘05
3.44E=07
1083E‘08
6050E-06
(U

Do

0.

O

De

0.

0.

0.

0.

Ne

0.

0.

0.

0.

Do

0.

0

Ne

LUNG
le06E=07
(U
Bel12E=07
1.15E=-08
0.
2e34E =05
2¢30E=06
(1
Oe
0o
0e
(1Y
5.145'09
0.

0.
1« 70E=06
4¢32E=06
(e
Coe
(LIS
0o
(e
O
Oe
Q.
(U
0
O
Oe
0.
0e
(1
(U
0.
0.
0O
Oe
Ne
O
Qe
0.
0.
0.
U
Ve
(U

COMMI TMENT FACTORS (MREM/SQY PER PCT INGESTED IN FIRST YR)
TOTAL BODY

GI-LLI
1.06E=07
2e84FE=N5
8s12E=07
1.15E=08
7.78E=08
?:34F<05
2.30E=06
2.32F=05
0.

0.
1.95F=07
4080E‘05
6., 05F =07
1,21E-05
1.04F=0%
1.16E=06
3,24F =05
4o44FE=06
1.34F=05
3.66E-05
Te31FE=07
1.99E=06
S.19E=06
Be92PE=N6
8,47F=06
3.11E=05
S.16E=-08
S.70F=07
0,

0.

0.

0.

Oe

0.

0,

0.

0.

0e
4,41E-06
6.1]E-07
T+30E=15
Be43E=17
Se24F =05
2033E'04
3.,66E=05
T« 7T7TE=0S



ISOTOPE
Y30
YS1IM+D
Y91
Y92
Y93
ZR93+D
ZR95+D
ZR97+0D
NBO3M
NB9S
NBO7
M093
M0O99+D
TCO9M
TC99
TC1l01
RU103+D
RU105+D
RU106+D
RH105
PD10O7
PD109
AG110M+D
AGl11
CD113M
CDl115M
SN123
SN125+D
SN126+D
SBl24
SB125+D
sBl126
s8l127
TE1l25M
TE127TM+D
TEl27
TE129M«D
TE1l29
TEL131M+D
TE131+D
TE132+D
TE133M+D
TE134+D
1129
1130
11310

BONE
1.37E=08
IQZQE'IO
2.01E=07
1.21E=09
3.83E=09
5.53£=-08
QWIZE'OB
2¢37E=09
3.44E=08

- Be22E=09

7.37E=11
0,

Oe

3.32E-10
1.79E'07
3.60E’10
2¢55E=07
2.18E-08
3.92E<06
1073E'07
(U

0.

2.05E=07
B.29E-08
Oe

Do

QQQQE'OS
1.19E'05
1,16E=04
3.87E=-06
2euBE=Q6
1.59E=06
3.63E'07
3.83E=06
9.67E=06
1.58E'07
1.63E-05
4w48E-08
2.44E’06
2e79E=08
3.49E~-06
6.44E~08
4147E‘08
4eb66E=06
1.,03E=06
5.85E'06

LIVER

0.

0.

0.

0,

Oe
2073&'08
1.30E~08
4-69E'10
l¢13E=08
4-56E'09
1.83E-11
1.06E=05
6003E'06
9026E'10
2+63E=07
Se.12E=10
Oe

0o

(U
1e25E=07
2.08E-07
2+51E=07
1094E'07
3.44&-08
4.S51E=06
2060E'06
T+29E=07
2.37E=07
2¢16E=06
7-13E-08
2.T1E-08
3,25€-08
T76E=09
1438BE=06
3.43E-06
5.605'08
6-05E'06
1.,67E=08
le17E-06
l1.15€E~-08
2+21E=06
3.66E=08
2.87E-08
3.92E=-06
2+98BE=-06
8,19E=06

TABLE 3 (contd)
Page 2 of 4

3.69E=10
4-93E‘1Z
5e39E=09
3050E-11
1.05E=-10
1.“9E‘08
8-94E'09
2e16E~-10
2.83E=-09
2.51E‘09
6.68E~-12
2+90E=-07
1.15E=06
1.20E-038
Tel17E=08
5,03E=-09
1.09E=07
8.46E'09
4.94E=07
8.20E-08
1.34E-08
5.70E=-08
1.18E=07
l.73E-08
le45E=07
8,39E=08
1.08E=06
Se¢37E=07
3.,30E=06
1.51E=06
S«80E=07
S.71E=07
1.37E=07
S5.12E=07
1.15E=-06
3.40E=08
2+.58E-06
1.09E=-08
9.76E~-07
8.72E-09
2+.08E=06
3.56E‘08
3.00E=-08
6+54E=06
1+19E~06
4.40E=-06

TAYROID
O
Oe
Oe
Oe
Oe
Oe
0.
Oe
Oe
Oe
O
Oe
Oe
Oe
Oe
Oe
0o
Oe
Qe
0o
Oe

"0
Oe
Oe
0
0o
SeB4E~0Q7
1+86E=07
5069E‘07
Be78E=-09
2+37E=-09
8.99E=09
4.08E=09
le07E=06
2.30E-06
1009E'07
S5.26E=06
3.20E~08
1e76E=06
2¢15E~=08
2-33E'06
Se11E-08
3.67E=08
4-77E'03
Ce43E~04
2¢39E-03

17

KIDNEY
Oe

Oe

0.

O

Oe
9065E-08
1.91E=08
7¢11E-10
1.32E=08
QQQZE'OQ
2el4E~-1l
3004E'06
1.38E=05
1.38E=08
3.34E=06
9.26E-09
8.99E=07
2eT5E=07
7T.56E=06
5.31E=07
1.88E=06
1 .45E=06
3.70E-07
1.12E=~07
4.99E=06
2.08E=06
0.

0.

O,

0.

Oe

O

0.

O
3.92E=05
6.40E=-07
6.82E~05
1.,88E=07
1.22E=-05
1.22E=07
2+12E~05
3.62E-07
2.T4E=07
7001E-06
4059E‘06
1.41E-05

LUNG

O

Oe

0o,

O

(U

0.

0o

0.

O

O

0.

[V

0.
Sel14E-10
2e72E=08
3.12E=10
0

0.

0,

0o

0.

0o

0o

0.

(VY

0.

Oe

0.

O )
3.38E=06
2.18E=06
lel14E=06
2:47E-07
O

Y

0.

O

0.

0.

0.

Oe

0.

0.

0e

0.

0.

TEEN INGESTION DOSE COMMITMENT FACTORS (MREM/50Y PER PCI INGESTED IN FIRST YR)
TOTAL BODY

GI=-LLI

1.13E~04
6.,09E=09
8.24E=-05
3.32E=05
le17E=04
2458E=05
3.00E-05
1427E=04
Q.07E-06
1.95E=05
4437E=-07
1.29E=-06
1.08E=05
6.08E=07
6.44E‘06
Be.75E=17
2.13E=-05
1.76E-05
1.88E=04
1.59E=05
9.66E=-07
2453E=-05
Se45E=05
4,80E=05
2.,71E=05
8.,23E=-0S
6.71E=-05
1-12E’04
2.58E=-05
7.80E=0S
1.93E=-05
9.41E=-05
6.16E=05
1.,13E-05
2:41E=05
1.22E=-05
6.,12E-05
2.45E=07
9,39E=-05
2.29E=-09
7.00E-05
l.hSE-07
1.66E=09
4.S7TE=07
2.29E=06
1.62E=-06



~ TABLE 3
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(contd)

TEEN INGESTION DOSE COMMITMENT FACTORS (MREM/50Y PER PCI INGESTED IN FIRSY YR)

ISOTOPE
1132
1133+D
1134
1135+D
XE131m
XE133M
XE133
XE135M
XE135
XE137
XE138+D
CS134M+D
CS134
CS135
CS13e6
CS137+D
€s138
CS139+D
BA139
BAl40+D
BAl41+D
BAl42+D
LAl40
LAlg])
LAl4?
CElsl
CE143+D
CEl44a+D
PR143
PR144
ND147+D
PM147
PM148M«D
PM148
PM149
PM151
SM151
SM153
EUl52
EUl54
EU155%
EUL56
TB160
HOl66M
w18l
w185
wlaz

BONE
2e T9E=0T7
EoOlE‘Ob
1.46E'07
6.10E=07
Oe

0

Qe

Oe

De

De

De

2094E'08
803’E°05
2. 7TBE=05
8,59E=06
l1e12E=06
7.76E'08
4« B87E=08
1«39E=07
ZQBQE'OS
6.71E-08
2099E’08
3.48E=-09
4« S5E=-10
1+ 79E=10
1,33E=-08
2e¢35E=-09
be96E~07
1.31E-08
4030E-11
5.38E-09
1.05E=07
4e14E=-08
IGOEE'OB
2.17E-C9
9.87E~10
8.73E'08
1e22E-09
2+45E-07
7.91E'07
le 74E=-07
1.52E-08
5e4TE=08
3057E'07
loe42E=-08
5.79E=07
1e46E=-07

LIVER
7e30E-07
3e41E=06
3.87E=07
1.57EL~-06
Oe

O

0.

0

Ce

O

O
6.09E=-08
1.97E=04
2455E=05
3438E-05
l-QQE‘OQ
1e49E=07
T«17E=08
9078E'11
3.48E=-08
S.01E-11
2¢99E=11
le71E=09
le40E=10
T«95E=-11
B,88E=-09
ls71E=06
2.88E=07
5.,23E-09
1076E'11
1, 02E-08
9.96E-09
1.05€£=-08
1.66E‘09
3.05€E-10
1063E‘10
] 68E=08
1001&'09
S5.90E=08
1.02E=07
1.68E=-08
le44E=08
O
1210E=07
40586'09
1.91E=07
1419E=07

TOTAL BODY

2e62E=07
1.04E=06
1«39E=07
5.82E=0Q7
0.

0o

0.

O

Oe

(U

(VN

3.13E=-08
9014E'05
5,96E=06
2:27E=05
S.19E=05
7.45&-08
2.63E-08
4+05E=-09
1,83E=06
2:24E=09
leB4E=09
4455E-10
2431E=11
1-985'11
1.02E-09
1.91E=10
3.74E-08
6.52E=-10
2.18E~12
6.11E=10
4, 06F=09
8,21E=09
8e¢36E~10
1.25E-10
GQZSE-II
3¢94E=09
Te43E=11
Se«20E=08
7T+19E=08
1.04E=08
2435E=09
8.07E'09
T.96E=08
4,79E=10
2.02E=08
4,17E=08

THYROID
2046E‘05
4 76E-04
6e45E=06
1e01E=04
O
Coe
Qe
Oe
Oe
O
Coe
Coe
Oe
0.
Oe
Oe
(VY
Oe
Ue
O
Oe
O
(U
Qe
Oe
Oe
e
Ue
e
Ue
Oe
0,
Qe
Qe
Oe
O
Oe
O
Ue
Oe
O
Oe
Qe
Qe
(VY
0o
O

18

KIDNEY
1415E=06
5.98E=06
6. 10E=-07
2e48E=-06
0.

0,

0.

0,

0o

0,

0o
3.39E=08
6,26E-05
9.73E‘06
1.84E=05
S.07E=05
1.10E'07
5.79E=08
9,22E=-11
1,18E-08
4,65E-11
2¢53E~-11
Oe

1

(U
4,18E=09
Te6TE=10
1o 72E=07
3004E’09
1.0]lE=-11
5.99E=09
1.90E-08
1.59E=08
3.,00E-0S
S.81E~10
2:93E~10
1.84E=-08
3.30E~10
2.74E-07
4.56E'07
6.,57E=08
9.6@E-09
2.56E'08
1,61E-07
0.

(U

0o

LUNG
0.
0.
0.
O
Oe

0.

Oe
0.
0o
0.
0.
5.95E£=09
2¢39E=05
3.,52E=06
2+90E=-06
1.97E=05
1.28E=-08
6034E‘09
6.74E-11
2¢34E-08
3043E~11
1.99E-11
0,
0
Oe
0.
0.
0.
O
Oe
(U
Oe
0,
O
0.
(VY
0.
0.
(VI
O
0.
Oe
Oe
0,
O
0.
0.

GI-LLI
3,18E=07
2.58E=06
S.10E=0S
le74E=-06
0.

0.

0.

0.

0.

0.

Oe
4.05E=-08
2045E'06
4.46E‘07
2¢T2E=06
2.12E=06
6.76E‘11
3.33E-23
l.24E=06
44+38E-05 -
1043E'13
9,18E=-20
QIBZE’OS
20486'05
2.42E‘06
2¢54E=05
Se14E=05
1.755'04
4.31E'05
4,T4E=14
3.,68E=05
9.47E‘06
6.61E-05
9090E'05
4.49E-05
3.66E-05
S.70E=06
2.85E=05
2.1TE<05
5.39E-05
9.63E'05
7.36E=05
4,19E=0S
De
3.90E-07
1.65E’05
3,22E=-05



TEEN INGESTiION DOSE

ISOTOPE
PEB210+D
BI210+D
poz10
RN22e2+D
RA223+D
RAZ224+D
RA225+D
RA22A+D
RAZ228+D
AC225
AC227+D
TH227+D
TH228+D

. TH229

TH230
TH23P+1)
TH234
PA231+D
PA233
uz232+0D
u233+0
ue3la
u235+0
U236
U237
Uz38+D
NP237+D
NP23R
NP239
PU238
PU239
PU240
PU241+D
PU24?2
PU244
AMZ241]
AMZ242M
AM243
CM242
CM243
CM244
CM245
CM246
CM24T7+D
CMP48
CF252

30NE
IQBIE‘OZ
5459E'07
5|UQE—OQ
Oe
7.11E-03
?n31€°03
F.37E~03
3.2¢2E~Cl
1e37E=01
6029E'06
2.05E=03
1096E'05
S«BNE=(4
8.395-03
?.165-03
2.42E-03
lelE=07
50315'03
7.33E~-09
5.89E~03
1.24E<03
1419E£=03
Jel4E=-03
1414E-03
7.89E =08
1.09E=-03
le44E=03
thSE'OS
1. 76E=03
Te21E=D4
R,27E=04
%.26E-04
1.84E«05
7-&65'04
3.95E=-0%
907OE‘04
BQSOE'O“
2e54E<-05
bcglE'04
Se32E-04
1-07E'03
1.06E=03
]lOBE‘O3
3-60E'03
3.,51E=04

TABLE 3

(contd)

Page 4 of 4

COMMITMENT FACTORS (MREM/S50Y PER PCI INGESTED IN FIRST YR)

LIVER
5.&“6“03
4.51E=06
1.076£=03
Ne
1.08£=05
5.52E=06
1.10E=05
8-13E‘06
aoalE‘Oﬁ
8,59£~-06
3.03E=04
3.52E=-07
IQ]QE-OS
le20E=04
1.23E-04
]uObE'OQ
HehBE~QY
]-625‘@4
10Q1E°09
0o

0e

O

O

D

0.

(VY
1.25E=04
5e22E~-10
1.66E'10
1.02E~04
lel2E=04
lel12E~-04
Feu2E~07
1.08E~-04
1-?3E'04
3.29E-04
3-]9E‘04
3.17E=04
2.97E=05
2.86E‘0“
2:49E~-04
3.33E~04
3.32E-04
3.27E=-04
2469E~-03
0.

TOTAL BODY

T.01E=04
S.06E=08
1e23E=04
O

1e42E=03
4,61E=04
1.87E=03
2e39E=01
1e51E=01
4.22E=07
1e22F =04
S.65E=07
2.30E=05
4.11F=04
€.00E=-05
1-63E-04
R, 31E=09
1.68F=C4
1.26E=09
4e21E~04
Te54E=-05
7439E-05
6.94E-05
7.08E=05
2.10E=-08
6.49FE=05
S5.R5E-05
3.0QE-10
9,22E-11
1,82E-05
2.01E=~05
2.01E~-05
3.69E=-07
1:96E =05
2¢22E=05
5-75E-05
S.80E~-05
S.62F=05
1.95E=06
4,09E-05
3:.19FE=05
6.10E-05
6,09E<-05
6.00E=05
4.95E-04
B.37E=06

19

THYROID
Oe
Oe
O
Qe
0e
0.
0
Oe
0o
0e
O
O
(V)
Oe
CGo
(e
e
Q.
O
Oe
Uoe
O
(e
O
Oe
Oe
Qe
De
Oe
0.
Qe
O
O
Oe
Qe
Oe
Ooe
Ce
Coe
Oe
Oe
Ce
Oe
Ue
0o
Qe

KIDNEY
1 72E=02
S.48E=05
3060E'03
O,
3.10E=04
10586-04
3.13E=04
2:32E=04
1.26E=04
9.85E‘07
BeB1E=-05
2.01E=06
G.QIE-OS
6.10E=-04
5e99E=04
5.11E=-04
3.81E=-08
901OE'OQ
5.32E-09
6.38E=-04
2.90E-04
2.85E=04
2.67E=04
2eT3E=064
3024E‘07
250E-04
Q.33E‘0Q
1. 79E=09
SUZIE-IO
7,80E-05S
B.S57E=05
8.56E‘05
lo?lE“Oé
B,25E=05
9,45E~05
4,31E=04
QQ3OE°04
4.22E°04
B.89E=~06
1.91E=04
1.49E-04
2.85E‘04
2.846'04
ZIBOE-04
2.31E-03
(N

LUNG
0o
0,
0o
0.
0o
0.
De
Qe
Oe
0.
Oe
0
Oe
0.
Oe
Oe
Oe
Oe
0.
O
0.
0e
Oe
0.
0.
Oe
O
0o
De
0.
Oe
Qe
0.
Oe
Oe
Oe
O«
0.
0.
0.
O
0.
(VR
O
O
O

GI-LLI
5.7T4E=05
5.15F=05
6. 75E=05
Oe
3.43E=04
3071E‘04
3.27E‘04
3.51E‘O“
S+98F =05
4036E’04
B.68F=05
5.755-04
5.97E=04
S.a3E-O“
6+38BE=-05
5e43E=05
1.21E=04
7.605'05
1.61E=05
7.19E=05
6,65E-05
6.51E=05
B+ 28E=05
6011E-05
2.09E=05
SOBBE-OS
8-415-05
3.83E-05
2.67E=05
7+73E=05
7T406E=05
7.19E‘05
1.48E=-06
6-92E'05
1-03E-04
7.87E=05
9,90E=05
9,23E=05
8.40F =05
SQEBE-OS
BOOOE-OS
Te46E=08
7-33E‘05
9.63E‘05
1.55E=03
3.056-04



ADULT INGESTION DOSE

ISOTOPE
H3
BElo
Cle
N13
F1l8
NAZ2?2
NAZ2G
P32
AR39
AR4]
(o.Y5 |
SC46
CRS1
MNS4
MNS%
FESS
FESS
Ccos7

- C058
Cc060
NISO .
NI&3
NI6S
Cués
ZNAS
ZN6GM+D
ZN69
SE79
BR82
BR83+D
BRB84
BR8S
KRB3M
KR8SM
KR85
KR87
KR88+D
KR89 .
RBB6
RB87
RE88"
RBB9+D
SR89+D
SR90+D
SR91+D
SR92+D

BONE
N,
3.18E=06
PeBUE=Q6
Be36E=-09
5¢24E-07
1.74E-05
14TO0E=0C6
1093E’0“
0.
0.
1-83E'05
5.51E=09
0
0s
Oe
2e15E=06
434E=06
Oe
Oe
0,
F.T6E=05
1.30E=04
5.2BE=07
0.
40846‘06
1e70E=-07
1.03E=08
0o
O
Ne
0o
0.
(U
0o
Oe
(U
0
De
D
0o
0o
Na
3.08E=04
7.58E‘03
5.,67E-06
2.15E=06

TABLE 4

COMMI TMENT FACTORS (MREM/50Y PER PCI INGESTED IN FIRST YR)

LIVER

1. 0507
4.91E—4’)7
Se68E=-07
B.36E=-09
0.

1« 74E=05
1.70E=06
1.20E=-05
0o

0.

0.
1.07E=-08
0.
4.57E'06
1.15€=-07
1.90E‘06
IQOEE-OS
1+ 75E=07
Te4SE=-07
2el4E=06
3-356'05
9,01E-06
6.8B6E=-08
8.33E-08

TO

1+54E-05

4.08E=-07
1.97E'08
2.636'06
0e

(U

0.

0o

Oe

0o

0,

Ne

De

De
2.11E~05
1.23E-05
6.055’08
4.01E'08
0.

NDe -

0.

(UN

Page 1 of 4

TAL BODY THYROID
1.05E=07 1.05E=~07
7.94E'08 0'
S«68E=07 5.68E~07
8.36E=09 B8.36E=-09
6,92E-08 0.

1. 74E-0S 1+74E=05
1. 70E-06 1.70E=-06
T46E=06 0.

0. Oe

0. O
?.-OOE"OS 00
3011E-09 Oe
2.66E'09 1059E'09
Be72E=07 0o
2.04E=08 0.
4e43E=07 0.
3091E'06 (U
2+91E=07 Q.
1.67E=06 0,
4072E°06 Oe
1.63E=06 0,
4e36E=06 0.
3,13E=08 0.
3.91E=-08 (o
6-9@5'06 Oe
3.73E=08 0.
1.37E=09 0.
4439E<07 0,
2.26E=06 (.

4. 02E-08 0
5.21E=08 0.
2.14E=09 0,

0. 0.

0. 0.

De 0.

0, O

0o 0o

(U Go
9.83E=-06 (.
4.28BE=06 0.
3.21E=08 (.
2.82E=08 0.
8.84E=06 0.
1.86E-03 00
2.29E=07 0,
9.30E=-08 0.

20

KIDNEY
1.,05%€E=-07
3071E’07
5-68E‘07
8436E-09
O

1. 74E-05
1.70E=06
0.

0.

O

O
9,99E-09
S5.86E=10
1.36E=06
1.46E=07
0. -

0.

(U

(UR

(U

0.

O,

0.
2.10E=07
1.03E-05
2.4TE=0T7
1.28E-08
4,55E=06
(U

0.

0

0,

vO.

0,
0.
Do
O,
0.
(U
O
(U0
n.’
0e
0,
0,
0,

LUNG
1.05E=07
De
5068E‘07
8.36E=09
0.

1. 74E=05
1.70E=06
0.
(U

"D

Oe
Oe
3.53E=-09
0.
0.
1.06E=-06
2.85E=06
0e
Oe
0.
0.
0.
0.
O
0.
0.
0.
0.
0o
0.
0.
0,
0
Oe
0.
O.
Oe
0.
0.
0e
0.
0.
(U
0e
0.
0.

GI-LLI
loOSE’O?
2.68E=-05
SebBE=Q7
8,36E=-09
1.85E=-08
1.74E'05
lo?OE‘06
2.17E-05.
0o

Oe
1.84F=07
S5.21E-05
6,69FE=-07
1,40F =05
3.67E-06
1.09E=06
3.40E~-05
4ob4F=06
10515'05
4,02E=-05
fe90E=07
1.88E=06
1. 74E=06
Te10E=06
S, 70E=06
2.49F =08
2+96E=09
S«38E=07
5. 79E=08
4,09F=13
0,

0.

0,

(U

0.

0.

0,
4.,16E=06
S5.76E=07
8,36F=~19
2.33E=-21
4,94E=05
2.19E‘04
2,T0E=05
4.?6E’05



|
|
|
|
|
|

ISOTOPE
Y90
Y91M+D
Y9l
Y92
Y93
ZR93+D
ZR95+0
ZR97+D
NBO3M
NB9S
NB97
M0O93
M099+D
TCO99M
7C99
TC101
RU103+0
RU105+D
RU106+D
RH105
PD107
PO109
AG110M+D
AGl11
CD113M
CD115M
SN123
SN125+0D
SN126+D
SBl24
SB8125+D
SBl126
sB8l27
TE125M
TE127M+D
TEl27
TE129M+D
TE129
TE131M+D
TE131+D
TE132+D
TE133M+D
TE134+D
1129
1130 -
1131+D

ADULT INGESTION DOSE

BONE
9.62E‘09
9.09E'11
le4lE=07
8.45E-10
2.68E=-09
QQIBE-OB
3.04E=08
1.68E=09
2+55E=08
6.22E‘09
5.22E=~11
0.

Oe

2047E'10
1e25E=07
2e¢54E-10
1.85E=07
1.54£~08
2+ 75E=06
1.21E=07
De

0o

1460E=07
5.81E=08
0.

0o

3.11E=05
8.33E'06
8445E=05
2+.80E-06
179E-06
1.15E=06
2.58BE=-07
246BE=-06
6.77E-06
1.10E-07
1.15E=-05
3.14E-08
1-73E-06
1.97E=-08
2.52E-06
4462E=-08
3.24E=08
3.27E=06
TeS6E=07
“tlﬁE'06

TABLE 4 (contd)
Page 2 of 4

COMMITMENT FACTORS(MREM/S0Y PER PCI INGESTED IN FIRST YR)

LIVER

0.

0.

Oe

Oe

(1
2.34E‘09
9,75E=09
3435E=-10
8e32E=09
3.46E=09
1-32E'11
7.51E-06
4-3]E'06
6.98E-10
1.86E=07
3.66E=10
Oe

0o

Oe
BQSSE'OG
1,47E=-07
1.77€=07
10“8E‘07
2-“36-08
3.18E=-06
1.84E-06
Ss15E~07
1.68E=07
1.67E=06
S.29E-08
2.00E-08
2e34E-08
SQ6SE‘09
9.71E=07

2e42E=06

3.95E-08
4.29E'06
1.18E-08
8.46E-07
80235'09
1.63E-06
2.70E-08
2+12E=-08
2.81E=-06
2.23E-06
S.95E=06

TOTAL BODY

258E=10
3.52E-12
3.77E'09
2:47E-11
Te40E=-11
1.09E=09
6.60E=-09
1.55E=10
2+05E-09
1.86E=09
4.82E-12
2.03E=07
8.,20E=07
8.89E’09
5.02E=-08
3459E=09
70975-08
6.08E=09
3448E=07
5,83E=08
9.40E-09
3.99E=-08
8.79E-08
l.2]1E~08
1.02E=07
S.87E=-08
Te5S9E=07
3.78E=07
2¢40E~=06
l1e11E=06
4.26E-07
4415E=07
9,90E-08
3.59E~-07
8,25E~-07
2+38E-08
1,82E=06
T+65E=-09
7.05E'07
6.22E=09
1.53E=-06
2.60E=-08
1.30E=-08
9.21E-06
8,80E-07
3.41E-06

THYROID
Oe

Oe

Oe

Oe

Qe

Oe

Oe

0,

Os

0

O

O

Qe

Oe

Oe

Oe

Oe

(VI

Oe

Oe

Oe

Oe

Oe

O

Oe

Oe
4e38E~07
1¢39E=07
4e92E=07
6. 79E~09
1.82E~09
7+04E~09
3.10E=09
8.06E~07
1073E'06
8.15E~08
3,95E~06
2¢41E=08
l1e34E~06
1+62E-08
1.80E~06
3.91E-08
2+83E~08
7.23E=03
1.89E=04
1.95E~03

21

KIDNEY
0.

Oe

0e

0.

Oe
8.B7E=09
1053E-08
5.12E=10
9.57E=09
3.42E‘09
1454E-11
2.13E=06
9.76E'06
1.06E‘08
2034E'06
6,59E=09
7,06E=07
1.99E=07
Se31E=06
3.76E=07
1.32E=06
1.01E~-06
2+91E-07
T.84E-08
3,50E=06
1:46E=06
Oe

0o

Oe

O

0.

0.

0.
1.09E=-05
2.75E=-05
4:48E'07
4,60E=-05
1432E~07
B8.57E=-06
8.,63E-08
1.57€E=-05
2.67E=07
2.05E'07
6.04E-06
3.48E-06
1.02E-05

LUNG
0.
0o
0.
0.
0o
Oe
0.
Oe
Oe
0o
0.
Oe
0.
3042E~10
1.58E=-08
1.87€E-10
Oe
Oe
Oe
0.
0.
Oe
O
0.
Oe
Oe
Do
Oe
Oe
2+18E=06
1.38E=06
7.05€E=«07
1.53E=-07
0.
0.
0e
0.
O
O
0.
0o
0.

20

0.
0«
0.

GI-LLI

1002E-0“
2.67E=10
T.76E=05
1,48E-05
BOSOE-OS
2.43E-06
3.09E=05
1,05E=04
3084E'06
EQIOE-OS
4,87E~-08
1e22E=06
9.,99E=06
4,13E-07
6.08E=06
1.10E=21
2¢16E=05
9.42E=06
1078E'04
1.41E-05
9-11E'07
1096E'05
6004E'05
4.45E-05
2.56E=05
Te74E=05
6.33E'05
1004E'04
2043E-05
7+95E=-05
1,97E=05
9.40E=-05
S.90E=05
1.07E=05
2.27E=05
8.68E'06
Se79E«05
2.37E~08
SQQOE-OS
2.79E-09
T.T1E=0S
6.64E~08
3.,59€E=11
4.44E.07
1.92E°06
1.S7E=06



ADULT INGESTION DOSE

I1SOTOPE
1132
1133+D
1134
1135+0
XE131M
XE133M
XE133
XE135M
XE135
XE137
XE138+¢D
CS134MeD
CS134
CS135
CS136
CS137+D
Csi138
CS139+D
BA139
BA14G+D
BAl4l+D
BAl42+D
LAl40Q
LAl4]
LAl42
CElsl
CE143+D
CEl44+D
PR143
PRl4s
ND147+D
PM147
PM]148M+D
PM148
PM149
PM15]
SM15]
SM153
EU152
EU154
EU155
EU15¢6
78160
HOl66M
wlgl
w185
wig?7

BONE
2.03E-07
lo42E-06
1.06E=07
Go43E=07
0.

Do

0.

0.

Oe

O

0.

2e13E=08
Be22E=05
1+95E=05
6e51E=06
TeS7E=05
5¢52E-06
3e4l1E~08
90706-08
2.03E=-05
4.71E'08
2.13E=-08
2450E-09
3,19E-10
1.2BE~-10
9+36E=09
1e65E=09
“.88E=-07
9-20E’09
3,01E~11
65+.29E=09
T.54E=08
3,07E=-08
7.17E'09
1.52E-09
6497E=10
6090E’08
BeST7E=-10
1e95E=07
50156-07
B+.60E-08
1-37E'08
4170E'08
2eT0E=-07
9,91E=-09
4105E‘07
1,03E=07

TABLE 4 (contd)
Page 3 of 4

COMMITMENT FACTORS (MREM/50Y PER PCI INGESTED IN FIRST YR)

LIVER
5-436'07
2047E'06
2+8B8E~-07
1e16E~06
0.

0

O

Oe

0,

Oe

O
QQQBE‘OB
1aG48E=04
1.80E-05
2:.57TE=05
1.09E=04
1,09£=07
5.08E£-08
6.91E~11
2.55E=08
3.56E-11
2el19E=~11
le26E=09
9.90E'11
S.82E<-11
6033E'09
1.22E=06
2.0“E'07
3,69E=-09
1.25E=11
7027E°09
T.09E=09
7.95E'09
1.19€~-09
2.15E=10
lel17€E=10
1.19E=08
7+.15E~-10
4e44E~08
7056E'08
1.22E=-08
1.06E=08
0.
B8e43E=-08
3,23E~09
1035E°07
Be.61E~-08

TOTAL BODY

1e90E=07
7.535-67
1.03E=07
4e28E-07
Oe

0.

0.

0

Oe

0o

0a

2029E’08
le21E=04
T+99E=06
1.85E=05
TelaE=05
5:40E=-08
1.85E=08
2e84E=09
1433E=06
1.59E=09
1+34E=09
3433E-10
1.626'11
le4SE=~11
Te18E=10
1.35E=10
2.62E=08
4.56E-10
1e53E=-12
4.35E'10
2.87E=09
6.08E=09
5.99E=10
B.TBE-ll
5.91E~11
2+85E=09
S5e22E=]1
3.90E=08
5.38E=08
7087[’09
1+ 71E=-09
5,86E=09
6.40E-08
3046E'10
le42E=-08
3.01E-08

THYROID
1.90&'05
3.63E-04
4e99E=06
Te65E=05
Oe

Oe

Oe

Oe

O

Ge

0,

Oe

Oe

e

Uoe

Qe

O

0.

O

De

Oe

0o

Ue

Oe

O

Do

Oe

0.

Oe

O

Oe

Oe

O

O

Oe

Oe

0.

O

O

Oe

Oe

Oe

0.

Oe

O

Oe

0.

22

KIDNEY

BcéSE'O7
4.31E'06
4,58E~-07

1.86E-06 "

(VI

(U

Do

0.

Oe

(U

0.

2-43E‘08
4,79E=05
6.81E-06
1.43E=05
3.70E=05
8001E'08
4.075'08
6s46E=11]
8.67TE~09
3.31€-11
1.85€6~11
O

Oe

0.

2094E=09
5+37E-10
1,21E=07
2e13E-09
7T.05E=12
4425E=09
1.34E=-08
1.20E=08
2+25E-09
4,06E=10
2.09E-10
1.33E~08
231E~10
2075E‘07
3.,62E=-07
5063E'08
7.08E=09
1.94E-08
1.26E=-07

0,

0.
Oe

LUNG
Oe
0
Oe
0.
Oe
0.
0.
0o
0,
0.
0.
3.83E~09
1.59£-05
2+04E~06
1.96E-06
1423E~05
Te91E=09
3,706=09
3.,92E~11
1e46E-08
2.02E=11
le24E~-11
0
0.
0.
0o
0.
U
0.
0.
0.
0.
0.
0
0.
0.
0.
O
0.
0.
0.
0.
0.
0.
0,
0,
0o

GI-LLI
1,02E=07
2.22E=06
2051E'10
1.31E-06
0.

Oe

D

(U

0.

0.

O
1.58E=-08
2.59E~06
4021E'07
2.92E=06
2011E’06
4.65E'13
1,10E=30
1s72E=07
QQISE'GS
2e22E=17
3.00E=26
9.25E-05
1,1BE-05
4.25E=07
2.42E=05
4;56E'05
1.65Ef04
4,03E~-05
4,33E-]18
3.49E'05
8'93E'06
6.74E=05
9,35E~05
4.03E-05
3.22€E=05
5025E'06
ZQSSE'OS
2.56E-05
S.48E=05
9.60E-06
7.26E~05
4433E-05
0.
3.686‘07
1.56E-05
2.82E-05



ADULT

ISOTOPE
PB210+D
BI210+D
pPO210
RNZ222+D
RAZ23+D
RA224+D
RAZ225+D
RAZ26+D
RAZ228+D
AC225
AC227+N
TH227+D
TH228+D
TH229
TH230
TH232+D
THZ34
PA231+D
PAZ233
uz232+0
u233+D
U234
u235+D
U236
ue3lr
U238+0D
NP237+D
NP238
NP236
PU238
PU239
PU240
PU241+D
PU242
PU244
AMZ24]
AM242M
AM243
CM242
CM243
CM244
CM245
CM246
CM247+D
CM248
CF252

INGESTION DOSE

BONE
1.53E~-07
Ge61E=07
3.56E-04
De
1-61E°03
5055E'03
3.02E=-01
1.125-01
4e40E=06
1.87E=-03
1.37E=05
4496E=04
7149%E=03
2.06E=-03
2.30E-03
B, 01E-08
4-10E-03
S.26E=009
4,13E=03
8-715'04
E.36E-04
8, 01E=04
B.01E=04
5.52E=08
7067E-04
1.37E=-03
1e37E=08
lolgE'Og
5.80E~04
T.87E=04
7.85E’04
1.65E-05
Te29E=04
8.525‘04
B,19E=004
B.Z#E-OQ
B(IBE“OQ
2.06E=-05
5.39E-04
Q083E'04
1.02E=03
1,01E=03
9.84E'0“
Be1BE=-N3
2.64E'04

TABLE 4

(contd)

Page 4 of 4

COMMITMENT FACTORS(MREM/S0Y PER PCI INGESTED IN FIRST YR)

LIVER
4.37E“O3
3-18E"06
7.56E=C4
(U
7.65E’06
3.90E'06
T.78E=06
SeT4E=06
3.12E=06
6.06E'06
PelBE-04
2e4BE=NT
8.40E-06
1-19E'04
10175’04
1.00E=-04
4.71E=09
1eS4E=04
1.06E=-0G9
N

U

0

Ne

(UM

(U

O«
1.19E-04
3.69E=10
lel17€-10
G.58E-05
1.06E'04
1-06E’04

BQQQE-GT

IQOZE‘GQ
1e17E=04
2.88E-04
2+ 78BE=-04
2eT8E=04
2«10E=-05
2.41&‘04
2007E'04
PeBTE=04
2.87E=-04
2.83E-04
2.33E'03
0

TOTAL BODY

Seb44F=04
3.96E'08
8.59E-05
0.

9.946"04
3.23E=04
1.31E-03
2.20E=01
1.21E=01
2-96E-07
1s11E=04
3.95E=07
1.68E=05
3.91E=04
5.70E'05
1.50E=04
2¢31E=09
1-59E*04
9.12E=-10
2.95E=04
Se.2BRE=05
5.17E=05
4.86E-OS
4.96E-05
le47E=08
4.54E’05
S.54FE=05
2¢13E=10
6e4SE=11
1.71E=05
1.91E=05
1.91E=05
3.32E=07
1.84E=05
ZQIIE‘OS
5.41E=05
5.43E=05
5¢30E=05
1.37E=06
3.75E=05
2.87E=05
50765'05
5. 75E=05
S.67E~05
4067E”94
6.29E‘06

23

THYROID
0
Oe
Oe
0.
O
0e
0.
Oe
Coe
Oe
Ue
Oe
Oe
(U
O
0o
Oe
O
Oe
Qe
Oe
Qo
O
0.
Oe
O
Oe
0e
0
0.
Oe
O
0e
Qe
De
0
Oe
0
Qo
Oe
Oe
(U
(1Y
e
Oe
O

KIDNEY
1.23E=02
3.83E-05
2.52E=03
0o
2.17E=04
1.10E=04
2e21E=04
1.63E=04
8.83E=-05
6.90E-O7

8,00E=05 -

le41E=-06
4,67TE=05
5.75E'04
5.65E=04
4.82E-04
2.67E=08
Be64E=04
3.99F=-09
44TE=04
2.03E~=04
loggE-Oq
1.87E=04
1.91E=04
2.27E=07
14 75€E=04
4.12E‘04
1.25E=06
3.65E=-10
7.32E-05
8.11E-05
8+10E=05
1.53E=-06
7.81E-05
B+95E~05
4,07E=04
4.05E-04
3.99E=-04
6.22E=06
1,75E=04
1034E'04
2.69E=04
2.68E=04
2.64E=04
2.18E~03
0.

LUNG
0.
(1N
0.
O
0.
(VN
(1Y
O
(VY
O
O
0.
0.
0.
O
0,
O
O
(U
0.
0.
(¢]8
Do
O
0.
Oe
0.
Q.
Qe
(VY
O
Oe
0.
Oe
O
O
Qe
O
Qe
Oe
O
Oe
(V)8
0.
Oe
O

GI-LLI
5.42E'05
44 75E=-05
6.36E=05
0,
3,21E=04
R.40E=04
3.06E=04
3.325-04
Se64E=05
4.07E’0Q
8,19E=05
Se40E=04
S|63E-04
5.12E=04
6.02E'05
5.12E=05
1.13E-04
7.17E=05
1064E-05
6. 78E=05
6.27E—OS
6414E=05
7.81E=05
5.76E=05
1,94E-05
5.50E=05
7+.94E=05
3.“35-05
2+40E=-05
7.30E-05
6066E‘05
6478E=05
1,40E~06
6+53E=05
9073E'05
Teb4l2E=~05
Ge.34E=05
8.70E'05
7.92E'OS
7.81E=05
7.55E=05
7.0“E‘05
6,91E=05
9,09E=05
1.47E‘03
2.88E=04



o TABLE-5

Page 1 of 4

INFANT INHALATION DOSFE COMMITMENT FACTORS (MREM/S0Y PER PCI INHALED IN FIRST YR)

ISOTOPE
H3*
BE10
Cls
N13
F18
NA22
NA2G
P32
AR39
ARG
CAG]
SCab
CRS1
MNS &
MN56
FESS
FES9
cos7
cos8
€060
NIS9
NI63
NI6S
CUb4
ZN65
ZN69M+D
ZN69
SE79
BR82
BRB3+D
BR84
BRBS
KR83M
KR85M
KR8S
KRB7
KR88+D
KR89
RE8E
RE87
RB88
RBB9+D
SRBY+D
SR9Q+D
SR91+D
SR92+D

30NE

Ne (
De49E=-00
1.89E'05
4139E'08
3OQZE-06
T.37E=05
7.54E'06
1.45E=03
Do

0e
T+48E=05
3¢ 75E=04
0o

D

De
le4lE=-05
F.69E=06
Do

0e

0e
l-elE'OS
?o“?E'OQ
1.71E=09
De
10386'05
B.98E-09
3.685E=-11
0

0.

Oe

0o

0.

0e

0.

De

Do

0e

0.

Qe

(U

Ne

0o
2.84E-06
292E=C2
5083E=08
T+50E=09

*
Includes a 50% increase to account for percutaneous

LIVER

. 4,62E-07

1.25E-04
3. 79E=06
4.39E"08
UM
7.37£-05
Te54E=-06
8. 03E’OS
0.
0o
0.
Se4lE=04
0.
1.81E-05
1010E'09
Be39E~00
1-68E-05
4.‘!5&'07
8471E=07
5.73E~-06
S.44E-06
1.46E=-05
2,03€-10
1034E‘09
4e4T7E-05
IQBQE-OB
6.91E=11
2+25E=06
0e
0.
Ne
0.
0.
O
0o
0o
0.
O«
1.36E-04
7.11E'05
3.98E-07
20296'07
0.
0.
0.
0.

TOTAL BODY

4.62E-07
2.65E-05
3.79E=06
4'39E‘OR
3.33E~07
7.37E=05
7.54?'06
5.53E=0N5
O

(U

B.16E=06
1.69€E=04
6.39E-08
3.56E=06
1.58E=10
2+38E=06
6. 77TE=06
4o58F=07
1.30E=06
Bet4lE=06
3.,10E=06h

8.29E=06 -

8.79E‘11
5.53E‘10
2.22E=05
1.67E=09
5513E-12

AnZOE-OII

9,49E=06
2.72E=07
2.86E=07
1.46E=08
0.
0,
O
Oe
Oe
0.
6+30E=05
2-64E-05
2.0SE=07
1.47E=07
B8,15E=-06
1,85E=03
2.4T7E=09
2.79E=10

THYRQID KIDNEY
4.62E-07  4,g2E-07
OI 0.
3.79E=06 3.79E=06
4e39E=08 4,39FE=08
OO 0.
7«37TE=05 7,37E=05
TeS4E=06 T.S54E=06
0. 0.

0' 0.

0! Ol

O. 0.

0o 3.56F=04
4.11E=08 9,45E-09
Oe 3,56E=-06
Oe 7.86E=10
Oe 0.

O 0.

Oe 0,

00 0.

Oe 0

Oe 0,

Do 0,

0e O

Oe 2.84FE=09
Qs 2.32E=-05
O T+.45E=09
Qo 2.87E=11
O- 3047E‘06
0e 0,

0. 00

0. 0.

Oe 0.

Oe 0

(S 0.

Oo OI

O 0

0. G.

0. 0.

O 0.

Oe 0

O 0e

Oe O

Oe De

0. Ol

0. O.

Oe 0.

transpiration.

24

LUNG

4.62E-07
1.49E=03
3.79E=06
4.3%9E~08
0.

7.37E=05
Te54E~06
0.

1.00E=-08
3.14E=-08
6.94E'02
0.

P.17E=-06
Tel4E=04
8.95E=06
6.21E-05
Te25E=04

2eT1E=04

Se55E=04
3,22E-03
5.48E=05
1.49E=04
5080E'06
6.64E-06
4.62E-04
loglE-OS
1.05E=06
2+99E=0¢
0.

Oe

(VY

(1]

2.50E=09
1-31E’08
l1.16E=C8
6.59E~=08
1.38[‘07
Bes6T7TE=~08
Oe

0.

O

(U

1.45E=03
B.03E=-03
3.76E'05
1.70E=05

GI-LI1
4,62E-07
1073F:-05
40395-08
7.37E=05
7‘54E‘Oﬁ
1,15F«05
0,

0,
2.96E=07
2.19F=05
2.55E"07
S.04F =06
S.12FE=05S
7.82F=07
1,77E=05
3.47E=06
P 2BE=(S
6e34E=07
1,73F=06
3.58F-05
1.07E=05
,676=05
2.,92E=05
Q.44FE=06
3.46F=06
0o

0.

0.

0,

0.

0,

0.

0.

0,

Do
2.17E'06
2.99E=07
PehlE=-07
4,87E=-08
4,57E=-05
9.36E‘05
5.245-05
1-00E‘04



TABLE 5 (contd)
Page 2 of 4

INFANT INHALATION OOSE COMMITMENT FACTORS (MREM/S0Y PER PCI INHALED IN

ISOTOPE
Y90
Y91M+D
Y91l
Y92
Y93
ZR93+D
ZR9S+D
ZR9T7+0
NBO3M
NB9S
NB97
MO93
MOS9+U
TC99M
TC99
TC101
RU103+D
RU105+D
RU106+D
RH105
PD107
PD109
AG110M+D
AG111
CD113M
CD11SM
SN123
SN125+D
SN126+D
SBlz24
SB1254+D
sBlzeée
SBle7
TE125M
TE127M+D
TElR27
TE129M+D
TE129
TE131M+D
TE131+D
TE132+D
TE133M+D
TE134+D
1129
1130
1131+0

BONE
2035E-06
2091E=10
“'ZOE-04
l1e17E=08
14 07E=07
2-24E'04
Be24E=05
l1.07E=07
1.38E=04
1.12E-05
EJQQE‘IO
Oe
0o
9.98E-13
2¢09E=07
4165E-14
l.““E“O6
BeT74E~-10
6¢20E-05
B.26E-09
0.

Do

7Te13E=06
3475E=07
Oe

Oe

2-09E'04
1.01E=05
R, 30E=~04
2.71E~05
3469E=05
3.08BE-06
2.82E‘07
3.40E=06
1el19E~-05
1.59E-09
le01E=05
Se63E~-11
Teb2E~08
le24E-11
2e66E=-07
5¢13E~11
3el18E=11
2e16E=05
4e54E~-0D6
2e71E=-05

LIVER

(11

0.

Oe

(VY

0.
9,51E~05
1499E=-05
1.83E=-08
3,59E~-05
4,59E=06
S.21E=11
6.46E=06
1.18E=07
2.06E-12
2068E'07
SQBBE'14
0

0o

0.
5.41E-09
4092E'07
3.92E-09
S.16E=06
1445E=0G7
6067E'04
1o 73E=04
4.215'06
2.51E'07
1.44E‘05
3.97E=07
3041E‘07
6.01E=-08
S.04E=-09
lo“2E'06
4493E=-06
6.81E-10
4.35E‘06
2.48BE-11
3.93E-08
S.87E=12
1069E'07
3.59E~11
2004E'11
1+59E-05
9.91E=06
3017E'05

TOTAL BODY

6030E‘05
9.90E=12
1.12E=05
3.29E-10
2+:91E=09
6018E-05
1.45E=05
8o36E-09
l1.15E=05
2470E=06
chBE'll
2.22E-07
2031E-08
2066E'11
8.85E=08
Se80E=~13
4oB8SE=07
2093E-10
T« 7T7E=06
3.63E=09
4,11E=08
1.05E=09
3.57E=06
T+ 75E=08
2¢64E=05
6.19E~06
T.2BE=06
6. 00E~07
3.52E=-05
BeS6E=-06
Te78E=06
1e11E=06
Be76E=08
4o T0E=07
1.48E=06
3e49E=10
159E=06
le34E~11
2«59E=08

3e57E=-12

1e26E=07
2074E'11
lchE'll
l1e16E=05
3.98E=-06
140E-05

THYROID
O

O

Oe

O

Oe

0.

Oe

0o

Oe

Oe

Oe

O

0.

O

Oe

Oe

O

Oe

0o

Oe

Oe

O

O

(VY

Oe

O
4.27E'06
2047E'07
3.84E=06
7«18E-08
4e4SE=08
Z2+35E=-08
3.60E~09
le16E=06
3+48E=06
1+¢32E=-09
3.91E=06
4-82E‘11
6.38E~08
1.13E~11
199E=~07
S5.52E~11
2091E'11
le04E=02
1.14E'03
l1.06E=02

25

KIDNEY
0,

0.

0.

0,

Oe
3.19E=04
2022E=05
1.85E=-08
3.68E-05
3.37E~06
4,07E~-11
1+54E=06
1,89E=07
2.22E~11
2049E'06
6.99E~-13
3,03E=06
6042E-10
Te61E=05
1.50E=08
2. T5E=06
1.28E=08
T+80E=-06
3.05€=07
S«80E~04
9.“15‘05
(U

0.

(1

Oe

268E=05
3.47E-09
2427E=05
125E=10
1.89E=~07
2+85E-11
7.396'07
le72E~10
9,59E~-11
] +88E~05
1.09E=05
3.70E=05

LUNG
1.92E’04
1.99E-06
175E=03
1. 75E=05
Se46E-05
137E£-03
1¢25E=03
7.88E-05
2.09E=0¢4
3.42E=04
2.37E=06
3.40E=04
9.63E~05
Se79E=07
6.77&'04
4e17E=07
3:94E=04
1.12E-05
8.26E-03
2.08E=05
6434E=05
1.68E=05
2.62E=-03
2.06E=-04
1.40E-03
le47E=03
2.22E~03
6s43E=04
4493E-03
1.89€~03
1+17E=03
6.88E'04
1eS4E=04
3.19E=04
9.37E—04
Te39E=06
1,20E=-03
2014E'06
l1e42E=-04
le47E=-06
2e43E=04
3.92E=06
2+93E=06
0.

(VI

[V

FIRST YR)
GI-LLI
7-43E‘05
1.68E-06
5.026=05
9.0“E-05
1.19E=04
1.48E-05
1.55E~05S
1.00E=04
2047E'06
9.05E-06
1.92E-05
3.,76E~06
3.,48E~-05
1.45E-06
7.82E=06
6.03E=07
1.15€E=-05
3,46E=0S
1:17E=04
1.37E=-05
7.33E=-07
2+85E=05
2¢36E-05
3.02E=-05
1.65E=05
S.02E-05
4,08E-05
7.26E=05
1.65E=-05
4,4,22E-05
1.05E=-05
5.33E'05
3078E'05
9.,22E=06
1.95E-OS
1.74E“05
4.93E'05
1;88E-05
BOSIE-OS
S.87E=06
3.15E=05
1.59E=05
2.53E=-06
2,126=07
1.,42E-06
7.56E'07



TABLE 5 (contd)
Page 3 of 4

INFANT INHA_ATION DOSE COMMITMENT FACTORS(MREM/50Y PER PCI INHALED IN

ISOTOPE
1132
1133+0
1134
1135+0
XE131M
XE133M
XE133
XE135M
XE135
XE137
XE138+D
CS134M+D
CS134
CS135
Cs136
CS137+D
CS138
CS139+D
BA139
BA140+D
BAl41+D
BA142+D
LA140
LAl4l
LAl42
CEla]
CE]143+D
CEl44+D
PR143
PR144
ND147+D
PM147
PM148M+D
PM148
PM149
PM15]
SM151
SM153
EUl52
EU1S54
EU15%
EU1S6
TB160
HO166M
wlgl
wl8s
wisg?

BONE
le21E=06
9.46E-06
5.58E~07
2eT6E=06
0.

0.

0o

Oe

De

0.

Oe

1.32E=07
2.83E~-04
1.00E=-04
BQQSE'OS
3.92E-04
3.61E=07
2032E=0/
1.06E=09
QQOOE'OS
1.12E-10
2eB4E~]11
3.61E=07
4¢85E=09
7.36E-10
1.98E~05
209E=07
2.28E‘03
1.00E£=05
3.42E=-11
S.67E=06
3.91E=04
5.00E=05
3¢34E=06
3010E‘07
7.52E'08
3-38E‘0“
1e53E=07
7083E-04
2e96E=-03
5.97E=04
1-56E-05
le12E=04
1e45£-03
“oBbE'DB
1-57E‘06
9-266'09

LIVER
2+53E~06
1.37E=-05
1034&'06
5043E‘06
0.

0e

(U

Oe

0e

0o

(U
2.10E=07
SQOZE'OQ
Be6b6E=05
9.61E=05
4¢37E =04
5.58E=07
3.03E=-07
7.03E~-13
4.00E“08
TeT0E=-14
2¢36E-]4
1s43E=-07
1e40E=09
2¢69E~10
1.19E-05
1.38&'07
8065&‘04
3.T4E-06

"1e32E-11

S.81E=06
3.076‘05
1-24E-05
4482E~-07
4.08E'08
1.10E=08
6.45E-05
1.18E-07
10776‘04
3.46E'04
S5e72E=05
9.59E=06
O

3.07E-04
1.46E-08
4.83E=-07
6044E'09

TOTAL BODY

Be99E=0Q7
4.00E=06
4, 75E=07
l1e98E=06
O

O

Ne

Oe

0

Oe

Oe

lellE=07
Se32FE=05
4¢7T3E=06
3.78E=05
3.25E=05
2e8B4E~0Q/
1e22E=07
3.07€E~11
2:0TE=06
3.55E=12
le40E=]12
3.68E-08
2e45E-10
6e46E=-11
1s42E=06
1.58t=08
le26E=04
4499t =-07
le72E=12
3.57E=-07
1:56E=05
9¢94E-06
2e44E=-07
1. 78E=08
5.55E=09
1+63E=-05
9.06E=09
1e72E=04
2e45E-04
3.46E=05
1e54E=06
1e40E-05
2¢51E=04
1e67E=09
5.58E=-08
Ce23E=09

THYROID
le21E=04
2+54E=03
3.18E~05
4.97E~04
Oe

Oe

Oe

Qe

Ue

Oe

(VY

O

Oe

s

Oe

O

Oe

Oe

Oe

Oe

Oe

Oe

Oe

Oe

Oe

O

O

Qe

(VO

Oe

O

O

Oe

Oe

Oe

Oe

Qe

Oe

Oe

Oe

O

(VIS

Qe

O

Oe

Oe

Oe

26

KIDNEY
2.82E'06
1.60E=05
IQQQE'OG
6,05E=06
0

0.

O

O

O

0e

O
B.50E~-08
1e36E~04
ZOSBE-OS
4.03E'05
1e23E=04
2¢93E=07
1.65E=07
4e23E-13
9059E‘09
4,64E-14
l.36E~=14
0.

O

O
3.75E=06
4.03E-08
3.84E‘04
1041E‘06
4.80E=12
2¢25E=06
4-93E-05
1+45E-05
5076E‘07
44,96E-08
1.30E=08
Se24E~-05
2047E'08
5.94E-04
1¢14E-03
1.58E'0“
4448E=06
3.20E=05
“.22E-04
0.

O

O

LUNG

0.

0.

O,

Oe

6.77E=-09
B8.89E=-09
Te4lE=09
8,05E=-09
1.80E-08
8,30E=-08
9.78£=-08
2-00E‘08
S.69E=05
1.01£-05
8.40E=06
5«.09E=05
4e67E-08
2.53E-08
4425E~-06
1,14E-03
2¢12E-06
le11E=06
1.205'04
le22E=05
S.87E=06
3,69E~04
8.30E~05
7.03E=03
3.,09E=04
1l.15E=06
2¢30E=04
4«55E=04
1022E'03
3.20E=-04
6+50E=05
3¢25E<=05
20.98E~04
3.70E-05
1.48&’03
3.05E=-03
5,20E~04
6,12E=04
l1411E=03
2.05E=03
1,33E~05
4.48E-04
2+83E=05

F

IRST YR)
GI=-LLI
1.36E=0¢
1.,54E=0¢€
9,21E=07
1.,31E-0¢€
0.

0.

0.

0,

Oe

0,

0.
1016E'07
9.536‘07
2418E=07
1.02E=0¢€
9.53E=07
6.26E=07
1.33E=0¢
3.64E=0¢
2eT4E=-0C
3.39E~0€

_40955’07

6.06E=0F
S5.96E=0F
AOZSE'OE
1.54E=-0¢%
3.55E=0%
1.06E=04
2¢66E=-0FE
3.,06E=0€
2.23E=0%
S.75E=0¢€
3.37E=-0¢
6.,04E=0%
3.01E=-0%
2+58E=0€
3.46E-05
1493E-05
9088E°06
2.,84E-05
5.19E=-0€
QQIQE'OE
2.14E-0€
1.65E=0%
20635'07
1,12E=05
2.54E=-05



TABLE 5 (contd)
Page 4 of 4

INFANT TNHA_ATION DOSF COMMITMENT FACTORS (MREM/S50Y PER PCI IWHALED IN

ISOTOFF
Fr210+D
BIZ210+D
P0O?210
RN222+D
RA223+D
RA224+D
RA225+D
RAP226+D
RAZ28+D
AC22%

AC227+D

TH227+D
TH228+D
TH229
THZ230
TH232+D
TH234
PA231+D
P2a233
U232+0

U233+0

U234
U”35+D
uz36
u237
u238+D
NP237+D
NP238
NP236
Pu23¢
PU239
PU240
PU241+D
PU242
PUZ44
AMZ241
AMP42M
AM243
CM242
CM243
CM244
CM245
CM246
CM247+0D
CM248
CF252

RONE
Be62E=07
0
2e9BE=03
0o
1e56E=03
1.77&“04
?DS7E“O3
?QQBE‘OI
1.60E=-01
3069E-03
S5.29E+00
1.82E=03
BoGbE=01
1.34E+01
R46E+00
3.86E+00
1.33E-(5
Q.10E+CO
6.8#5-06
2.57E=-01
Se44E=02
5.22E°02
5.01E‘02
5-01E-02
3.25E-07
4.79&'02
3.03E+00
2.67E=06
2-65E-07
5,02E+00
5«50E+00
5.49E+00
]-555'01
3.09E+00
5.95E+0C
1484E+C0
1490E+00
1.82E+C0
BISBE—OE
Je71E+00
1 e43E+00
Pe2bE(QOD
2e24E+00
2.18BE+00
1.82E+0)
4e26E+00

LIVER
2.02E=-02
1.33E=05
5.63E=-03
0.
Pe2bE~-06
4,0CE=07
?.ERE—Qb
1e46E=-05
7.61E‘06
4eT2E=-03
8.76E=-01
3.03E’05
1010E-02
1.825‘01
1.79-01
1.53E=01
7-17E‘07
3.00E=01
l-3?t-06
Ne

0e

0.

0,

Ne

O

(U
2.32E=-01
6s73E=08
2e37E~08
fe33E=01
6-72E'01
6.71E'01
6,68E=03
6047E'01
T.40E-01
BlQQE-Ol
R.?QE-OI
Bs10E=-01
70“4E‘02
7.94E=01
Te04E=01
B8.80E-01
R, 79E-01
B,64E=01
T.12E+00
O

TOTAL BODY

3.43E-03
l1.18F =06
Tel2E=04
O

3.12E=-04
3.54E=05
5.13F=04
2.05F=01
1.80€=-01
2e48E=04
3.28E=01
5424E~=05
2.86E=02
6e62E=01]
9.65E=02
2.29E=01
3.84E=07
3-62E‘01
1.19E=06
2«13E=02
3.83E=-03
3.75E=03
3.52E=03
3.60E=03
B.65E=08
3.29E=-03
1.26E=01
4.16E=08
1.34E=08
1s27E=01
1e34E=01
1434E=01
3.11E-03
1.29E=01
1,48E=01
1.31E=01
1.35E=01]
1.27E=01
5-70E-03
1.06E=01
8,89E=02
1.36E=-01
1.36E=01
1.33E=01
1,10E+00
1.01E-01

27

THYROILD
(N
Oe
(e
0
Ce
0
0a
0
O
O
O
Qe
Oe
Oe
0o
0e
Qo
Oe
(VIS
Oe
Oe
0o
Oe
Oe
Qe
Qe
Oe
Ooe
Qe
0.
Ce
Qe
Oe
Oe
O
Oe
0e
Oe
Qe
Oe
Oe
Oe
Coe
O
Qe
O

KIDNEY
6.855‘02
1.036=-04
1.30E=02
0.
4-165‘05
T«30FE=06
5.31E=05
Ze94E=-04
1.S3E-04
3049E-04
1.86E~-01
1.13E=04
5.616'02
8,99E=-01
8.82E=-01
7054E'01
2.705'06
1.62E+00
3.68E=-06
2.40F'02
1.09E=02
1.0676=02
1.,01E=02
1.03E-02
8.08E~07
9.40E=-03
7T.69E=01
1e47E=07
44.73E=-08
4.64E‘01
4-95E‘01
4,94E=-01
1,15E=02
4-77E'01
50465'01
7.9“E'01
8,03E-01
7.72E'01
1-69E-02
3-91E-01
3.21E=01
S«23E~=01
5.23E-01
5.15€=01
Le24E+00
0.

LUNG
1.76E=-01
9.96E-03
2040E’01
9.88E=06
2¢25E=01
Te91E=02
2.57E=-01
T.83E=01
1.09E+00
1e496E=01
1.62E+00

3.27E=01-

4.65E+00
le22E+01
2¢18E£+00
2.09E+00
1.62E=03
3.85E‘01
2¢19E=04
1.4GE+00

3.56E=-01"

3e49E=01
3.28E=01
3.35E=01
9,13t=-05
3-06E‘01
3049E'01
9.19E=-05
4425E-05
9003E'01
8.“7E'01
8e4TE=0]
7.62E'04
B8e15E=01
9,33E-01
4e06E=0]
1e64E=01
3.85E=01
2.97E-01
4424E=01
4.08E=01
3.92E-01
3.99E=01
3.92E-01
3.23E+00
1.37E+00

FIRST YR)

GI-LLI
3. 79F =05
3.27E=05
4'3bE-05
0.
3.04E=-04
3.42F=-04
2,8TF=04
3005E-04
5.19E=05
2. T1E=04
S«27E=05
3.53E=-04
3.62E=04
3.29E-Oh
3.87E=-05
3.295‘05
Te40E=05
4a61E=05
9.,04F=06
4.36E-05
4,03F=05
BOQSE-OS
S.02E=05
3.71E=-05
1.31E-05
3054E‘05
5.,10E~05
2.58E-05
1.78E=-05
4,69E-05
4,2BFE =05
4,436E-05
8,97E=-07
4,20E=-05
6.26E=-05
4,78BE=05
6.01E=-05
S5.60E=05
S«10E=05
S«.02E=-05
4.86E'05
4,53E=-05
44,45E~-05
5.85E=05
9.43E-04
IQBSE-OQ



- TABLE 6

~—page T oF 4

CHILD INHALATION DOSE COMMITMENT FACTORS (MREM/S50Y

ISOTOPE
H3*
BE1O
Cle
N13
F18
NAZ?
NA2¢4
P32
AR39
AR4]
CA4}
SC46
CRS1
MNS 4
MNS6
FESS
FES9
Co57
coss
Co60
NISO
NI63
NI6S
cubs
ZN6S
IN6GM+D
IN6S
SE7T9
BRB?2
BR83¢D
BRB4
BRBS
KR83M
KR8SM
KRB85S
KRB7
KRB8+D
KR89
RB8SK
RB87
RB&8
RBA9+D
SR89+D
SR90+D
SR91+D

SR92+D

BONE
0e
Bed3E=04
9.70&-06
2.33E-08
1.88E=06
4041E‘05
4035E‘06
7T.04E=004
0.
0.
T.06E«05
1097E‘04
Do
Oe
0
1.28E-05
5.59E=06
Oe
0e
De
10665‘05
2.22E=-04
B.08E~10
0.
1.15E=05
426E=09
1e81E=11
O,
De
O
De
De
0.
0.
Oe
Oe
0e
Do
De
Oe
Do
Ne
1.62E-04
2073E'02
3e28BE~-08
3054E'09

LIVER
3.04E-07
9,83E=0%
1-8?E°06
2-33E’08
0.
GoeblE=05
4.3SE'06
3.09E=05
Ne

0.

0,
2.T0E=04
Do .
1.16E-05
4.‘08&"10
e BOE~-06
9.0“E‘06
2e44E=Q7
4e79E=07
3.55E-06
GeBTE=06
1.25€=05
Te99E~11
5.39E-10
3. 06E'05
7.28E-09
2.61E~-11
1.23E~06
(U

0.

De

0o

De

0o

0,

De

Oe

0.
5e36E=-05
3.16E=05
1.52E=-07
9,33E=-08
(U

O

0o

0.

TOTAL ROLY

3.04E-07
2412E-05
1.82E=06
2+33E=08
1.85E-07
4e41E=05
4-35E'06
267E=05
(U

0.

7. 7T0E=06
1. 04E=04
4617E=08
2.57E=06
Be.43E~-11
2e10E=~06
“OSIE'OG
2.88E-07
8.55E=07
6.12FE=06
2.83E=06
Te56E=06
4.44E°11
2+90E=10
1.90E-05
8.56E=10
2¢41E-12
2¢60E=07
5.66E=06
1.28E=07
1.48E=07
6.84E=09
0,

0.

0.

0.

0.

3,09E=05
1.37E=05
9.90E=-08
7.83E=08
4.66E=-06
1e74E=03
1-245'09
1042E“10

*
Includes a 50% increase to account for

28

THYROID
3.04E-07
O
1.82E=06

2+33E=0n8
Oe.

4Q41E-05

4035E‘06

Oe

Oe

(U

Qe

0.

2e31E~-08

0.

Qo

O

O

0o

De

0o

Oe

Oe

0o

O

Oe

Oe

Oe

O

0o

Ne

0O,

Oe

(U

Oe.

(V)

0

Oe

Oe

0o

Oe

Qe

Oe

Oe

Oe

Oe

Oe

PER PCI INHALED IN FIRST YR)

KIDNEY
3.04E-07
0
1.82E°06
233E-08
O
QQQIE-OS
4035E'06
0.

0,

0e

0
?.39E‘04
6.57€E=09
2. 11E=06
4.52E'10
De

(1

0

0

0.

0.

0.

De
1.63E’09
1093E‘05
4.22E=-09
1.58E-11
1, 71E=06
0e

0.

Oe

0o

0,

0

0e

0.

(U

Do

0o

De

Qo

O

0.

(UM

0o

0.

LUNG
3.04E-07
7.41E"0“
1.82E<06
2.33E-08
0.
4e41E=-05
Le35E=0€
0e
QQBQE'OQ
1.68E=08
7.21E=02
O
4.59E=06
4o26E=04
3.55E=06
3.00E-05
3.43E-04
le37E=04
2099E=04
1.91E-03
2.73E=05
Te43E=-05
2.21E=06
2.59E=06
2e69E=04
7e36E-06
3.84E=-07
1449€E=04
O
0.
0e
De
1,22E-09
6.58E=09
5.66E=09
3.38E~08
6.99E=08
4.55t=-08
0.

0.
0o
0.
5.83E=04
3,99E=03
1e44E=-05
6e49E=06

percutaneous transpiration.

GI=-LLI
3.04E-07
1.72E-OE
IIBZE-OE
2¢33E~-0E
3.37E=07
4041E=0C
4.35E-06
1.14E=05%
0.

(U
2.94E=07
2e45F =05
2¢93E=07
6,19F=0¢
3033E'OE
TeT75FE=07
1.91E=0¢%
3.58E=0¢
QQZQE-OE

2.60F'OE

6-29E-07
]o?lE-GE
2.27E=0%
9.92E=06
4e4]1F=0€
2.71E-05
2.755'06
3.43E=06
(LI
0.
0.
0.
D.

4.66E‘09
S.l11E=10
4.52E-05
QQEBE-OS
4070E'05
6.55€=-05



TABLE 6 (contd)
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CHILD INHALATION DOSE COMMITMENT FACTORS(MREM/SOY PER PCI INHALED IN FIRST YR)

ISOTOPE
Y90
Y91M+D
Y91
Y92
Y93
ZR93+D
ZR9S5¢D
ZR97+D
NB93M
NB9S
NB97
M093
M099+D
TCO9M
TC99
TC101
RU103+D
RU105+D
RU106+D
RH105
PD10O7
PD109
AG110M+D
AGl111
CD113M
CD115M
SN123
SN125+0D
SN126+D
S8lzea
SB125+D
SBlze6
SBl27
TE125M
TE127M+D
TE127
TE129M+D
TE129
TE131M+D
TE131+D
TE132+D
TE133M+D
TE134+D
1129
1130
1131+0

BONE
1e11E=06
1.37E=10
2.47E-04
5¢50E=069
5:04E=-08
2.07E=04
5.13E'05
S.07E=08
1427E=04
64 35E~06
1.16E~10
O
0.
4.81E'13
1034E'O7
2e19E=~14
TeS55E=07
4113E'10
3.68E=-05
3.91E‘09
VI
Oe
“156E'06
1.81E’07

1,72E-06
1.36E=07
1-826'06
S.72E=06
7.49E-10
Se.19E=06
2.64E'11
30636'08
5.87E'12
1+30E=07
2e93E-11
1.53E-11
IQOSE’OS
2.2]E'06
1.30E‘05

LIVER»
Oe

0.

0.

0,

0
7.80E-05
1.13E=05
7.34E'09
3.17€E~05
2.48E=06
2+.08E-11

- 3.76E=06

4:66E‘08
9.41E'13
1e49E=-07
2.30E~-14
Oe

Oe

Qe

2.10E’09
2.65E=07
1.48E-09
3.08E=06
S.68E~-08
4493E=-04
7.88E~05
2¢14E-06
9.94E‘08
1404E~-05
2.00E~07
2.05E=-07
2¢62E-08
2.09E-09
6.29E=07
2.31E=-06
2¢57E-10
1.85E=-06
9045E’12
l1.60E=~-08
2.28E=12
7+36E-08
1e51E=11
B8.81E~12
6.40E=-06
4.“3E’06
1.30E~05

TOTAL BODY

2.99E=-08
4.98E-12
6.59E=06
1.57E=10
1.38E=-09
S5.55E=05
1.00E-05
4¢32E-09
1.04E-05
1. 77E=06
9.74E‘12
1.35E=07
1.15E=08
10565‘11
5.35E-08
2.91E-13
2.90E-07
1.50E=-10
4-57E’06
1. 79E=09
2.51E=08
4.95E-10
2.47E=-06
3.75E=08
2.12E-05
3.39E=06
4.196-06
2.95E=07
2¢36E~05
Se41E=-N6
5.59E=06
6.16E=07
4,70E-08
2e4TE=Q7
B.16E~-07
1.65E~10
B.22E-07
6.44E'12
1.37E'08
l.78E=12
7.]25'08
1.50F=11

9.40E=12

5.,71E~06
2.28E=06
T.37E~06

29

THYROID
0e

Os

Oe

Oe

Oe

Oe

0o

Oe

Oe

O

Oe

O

O

0e

O

Oe

Oe

0e

Oe

O

O

(U

Oe

Oe

O

(v
2.27E=06
1.03E~-07
2¢84E~-06
3e41E~08
2.465'08
1.00E~-08
1.51E~09
S«.20E=-07
1464E=06
5.30E~10
1.71E=06
1.93E-11
2+ 64E=-08
4e59E~12
Be58BE~08
2¢32E-11
le24E~-11
4023E'03
4.99E=04
4e¢39E-03

KIDNEY
O

0.

0.

Oe

Oe
3,00E=-04
1.61E~05
IQOSE-OB
3.44E+05
2.33E-06
2.31E~-11
1'06E’06
1.06E=07
1.37E-11
1.75E'06
3092E'13
1-90E'06
3.,63E-10
4,97E=05
8.39E'09
1.97E=06
7.06E‘09
So?“E'Ob
1+71E=07
5.13E'04
5.93E-05
0,

0.

Oe

Oe

(U

O

O

0.
1.72E~05
1.91E~09
1.36E=05
6.94E'11
1.08E=07
1,59E~11
4979E'07
1,01E~10
Se71E-11

'1.08E-05

6061E'06
2+13E=-05

LUNG
T.07E-05
7.60E-O7
7010E'04
60“6&‘06
2.01E-05
T.10E=04
6.03E=04
3.06E=05
le04E=04
le66E=-04
9.23E~07
le70E=-04
3.66&‘05
2.5TE=07
3.37E=04
1.58E=-07
1e79E=04¢
4,30E=-06
3.87E=~03
7.82E=06
3'16E‘05
6416E=06
1e48E=-03
T.73E~05
6.94E‘04
S.86E~04
9.59E‘0“
2e43E=04
3,02E=-03
8,76E=04
6.27E=04
2086E'04
6017E'05
1.29E~04
4,00E~-04
2.T1E=06
4oT6E=04
7.93E=07
5.56E~-05
Se55E=07
l.02E~04
1.60E=06
1.23E=06
Oe
O,

O

GI=-LLI

Te24E~0E
4o64E=01
4,9TE=0ES
6.46E-05
I-OSE'OA
1.47E=-0C
1,65E=0¢
9.49E’OE
2.45E=0€
1.00E=-0%
T7+52E=0¢€
3.78E=-0¢€
3'“2E'05
1.30E~06
7-75E'06
4.41E-09
IOZIE-OS
2.69E=-08
1.16E=04
1.33E-05
7.26E=-07
2+.59E=05
2071E'05
2.98E'05
1.63E=05
4.975'05
4.05E=-05
T.17E=05
1.63E=05
4443E~-05
1,09E=05
S.6TE=05S
30825’05
9013E'06
1.93E=05
1.52E=05
4.91E'05
6,89E=06
8432E=05
3.60E=07
3.72E=-05
4.77E'06
aoS?E'O?
2¢15E~07
1.38E=06
T«68E=07



TABLE 6 (contd)
Page 3 of 4 -

CHILD INHALATION DOSE COMMITMENT FACTORS (MREM/S0Y

ISOTOPE
1132
1133+0D
1134
1135+0
XE131M
XE133M
XE133
XE135M
XE135
XE137
XE138+D
CS134M+D
CS134
CS13%
CS136
CS137+D -
CS138
CS139+D
BA139
BAl140+D
BAl4]l+D
BAl142+D
LA140
LAl4)
LLAl4?2
CElgl
CEl143+D
CEl44+D
PR143
PR144
ND1647+D
PM147
PM148M+D
PM148
PM149
PM1S1
SM151
SM153
EUl52
EU154
EU155
EU1SE
18160
HOl166M
wisl
w185
wlg?7

BONE
S+72E=07
QIQBE'OG
3.17E=07
1033E‘06
0o
O,

Oe

(U

0.

0e

De

5¢33E=-08
1 76E=04
He23E~05
1.76E-05
2.45&’04
l1e71E-07
1.09E=-07
4.9BE-10
2+00E=05
5e29E=11
1.35E-11
le74E=07
2.28E=09
3050E‘10
1.06E=05
9.89E=08
1083E‘03
4+499E=-06
1-615'11
292E-06
3.52E'04
3.31E=05
1e61E=06
le47E=07
3.57E~08
3.14E=-04
Te24E=-08
Te42E=04
2eTGUE=03
5.60E=04
7e89E~06
T+79E~05
134E=03
2.66E=08
B8e31E=07
4141E‘09

LIVER
l1e10E=06
5.49E'06
50845‘07
2+36E=06
0.

0o

0.

0.

0.

Oe

(VI
8.92E=-08
2074E‘04
4e13E-05
4,.62E~05
2.23E=04
2.27E-07
1.15E=-07
2e66E-13
1.75E=08
2+95E=14
9,73E-15
6.08E-08
Se31E~10
lellE=10
Se28E=06
5¢37E=08
Se72E~=04
1!50E'06
44,99E=12
20366‘06
2:52E=05
6055E'06
1.94E=07
1.56E-08
4.33E'09
4.75E=05
4,51E=08
1.37E=04
2e49E=04
440SE=-05
4-23E'06
0.
2+8lE=-04
6.52E=09
2008E'07
2¢61E=09

TOTAL BODY

5.07E=07
2.08E=06
2e69E=07
l1.12E=06
0s

(U

Oe

0o

0.

0.

0.

6.12E-08
6.07E-05
4045E=06
3.14E=05
3,47E=05
1450E=07
S5.80E~08
l1e45E=11
l.17E=06
1e72E=12
Te54E=~13
20045'06
1.15E=10
3e49E=11
7.83E'07
T«77E=09
9. 77E=05
2e4TE=0T
8,10E=13
1e84E=07
1.36E=05
6.55E‘06
1.25E'07
B8.45E=09
2¢82E=09
1e49E=05
4o35E-09
1.61E=04
2.27E=-04
3.18E=-05
8. 75E=07
9.67E=06
2¢37E-04
B8,99E~10
2.91E-08
1.17E=09

THYROID
5¢23E-05
1+04E-03
1.37E=05
Celb4E~04
Oe

O

Oe

O

0o

Oe

Oe

0.

Oe

Ue

U

O

0o

[V

0.

Oe

Oe

O

Oe

Oe

Qe

Oe

Oe

Oe

0,

0o
0.
Oe
Oe
O
Do
O
0o
0o
Qe
O
Oe
Oe
Oe
Oe
Oe
O
O,

30

PER PCI INHALED IN FIRST YR)

KIDNEY
1.69E-06
9,13E~06
8,92E-07
3062E‘06
Oe

0.

0,

De

O

O

0o
4,94E=-08
8,93E~-05
1.53E'05
2.58E=05
7.63E=05
1.68E=07
9.,08E=08
2¢33E-13
Se.71E=09
2¢56E=14
7.87E=15
0e

0.

De
2031E‘06
2.26E=08
3.,17E=04
8.115‘07
2.64E=-12
1.30E=06
4 4 4SE=05
9.74E’06
3.,30E=-07
2.75E=08
7+35E=09
4.89E'05
1.37E-08
5.73E=04
1.09E'03
1.51E~04
2.72E'06
2¢32E=05
4e01E=04
0,

(11

Oe

LUNG

Oe

Oe

0.

Oe
3-30E-09
4,36E=-09
3.66E~09
444BE=-09
9.09E=-09
4007&'08
S.17E=08
84 35E~09
3.27E=05
S5.22E=06
3.93E=06
208lE=~05
1.84E-08

'9,36E=09

1.56E-06
4eT1E~04
7.89E=-07
4.44E-07
Q'QQE-OS
4.48E=06
2¢35E=06
1|47E‘O4
3.12E=-05
3.23E~-03
l1e17E=04
4e23E-07
B8,87E=05
2.20E=-04
S.72E=04
1e24E=04
2e40E=~05
1e24E=05

1448E~04~

1.37E-05
9.00E=04
1.66E~03
2.79E=04
2.54E~04
54 34E=04
1413E-03
5. T1E~06
1.86E=04
1.11E=05

GI-LLI
8,65€E=07
1.48E‘06
2058E'07
1.20E-06
0.

Oe

0,

O

0.

0.

0.
T.92E=-08
1.04E=06
2017E'07
1.13E=06
9.78E‘07
7029E'08
Te23E=12
1.56E=05
2+ T5E~05
7044E'08
7.“1E‘10
6.10E=05
4,37E=-05
2.05E=05
1.53E-05
3e44E=05
IGOSE'OQ
2.63E~05
5.32E~08
2422E=05
S.70E=06
3.58E=05
6,01E~05
2.92E=05
2.50E~05
3.“3E'06
1087E'05
1:14E-05
2+98BE=05
5,39E~05
G44,24E=05
2.,28E=05
1e63E~05
2.61E=07
1.11E=05
2046E=05



TABLE 6 (contd)
Page 4 of 4

CHILD INHALATION DOSE COMMITMENT FACTORS(MREM/SOY.PER PCI INHALED IN FIRST YR)

ISOTOFE
PB21G+D
BI210+D
PC210
RN222+D
RA223+D
RAP24+D
RAZ25+D
RAZ26+D
RAZZ28+D
AC22S8
AC227+D
TH227+D
TH228+D
TH229
TH230
TH232+D
TH234 -
PA231+D
PAR233
ue3z+l
U233+D
U234
u23s5+D
ue3ls
U237
U238+d
NP237¢D
NP238
NP239
PU238
PUZ239
PUZ240
PU241+D
PU242
PU244
AMZ241
AMZ242M
AM243
CM242
CM243
CM244
CM245
CM246
CM247+D
CM246&
CFz5e

BONE
8.03E-02
Ge
1.70E=03
D«
Te69E=04
Beb&4b=05
1.28E=03
?-3“E‘O]
1049E'01
1.81E-03
4e96E+00
902“E'04
R, 06E=01
1.28E+01
330E+00
3.68E+00
$.94E=06
Be,62E+00
“al“E-06
2019E'01
QQGQE'OE
4e46E-02
4e2T7E=(2
4027E°02
1e57E=07
4,09E-02
2¢88E+00
1e26E=06
1e2hE=07
4e77E+00
S5.264E+00
Se23E+00
le46E-01
4485E+00
S.hRTE+DNQ
1e74E+00
1e79E+00
172E+00
6+33E=02
1.61E+00
1e33E+00
214E+00
2e13E+00
?7e07E+00
1e72E+01
3e492E 400

LIVER
1.85E=-02
5011E°06
2e76E=03
0.
B8,89E=07
1.533E~-07
10146'06
7.65E'06
3.94E=-06
1.87E=03
SOOSE-OI
1.26E=-05
IQOQE'OE
l1.76E=01
1.73E=01
1047E'01
3.,07E=07
2-86&'01
6.48&'07
0.

0,

'0-

0,

0

0o

0.

2-21E'01
2.56E‘08
9. 04E=09
6005E-01
6a44E=01
6.436’01
6.33E-03
fe20E=-01
7.10E-01
7.85E'01
7.65E"01
7.53E-01
A.BQE-OZ
7.33E'01
6.48E=01
B.16E=0]
8.15E=-01
BIOEE-OI
6.61E+00
0.

TOTAL BOLY

3.185-03
5:65E=07
4,09E=04
Oe

1.54E=04
1.69E-0S
2eB6E=04
1.92E=-01
1.68E=01
1e21F =04
3.07E=01
2.67TE=0QS
2e72E=02
6e31E=-01
9.20E=02
1.26E=01
2.00E=07
3.43E-01
Te25E=07
le560E=02
2.82E-03
2076E-03
2459E-03
2¢65E=03
4.17E=08
2.42E‘03
1.19E=01
1.97E-08
6+ 35E=-09
1.21E=01
1.28E=0]
1.27E=01
2+93E=03
1.23E=01
1.41E=01
1-24E'01
1.27E=01
1.20E=01
4.20E'03
9.,95E=-02
B«31E=02
1l.28E=01
1.28E=01
1.26E=01
1.04E+00
9.33E~-02

31

THYROID
Oe
Oe
Oe
Oe
Oe
O.

"0

D
0.
0.
0o
0e
Oe
Oe
Oe
Ce
0
Oe
0.
0.
Oe
O
0.
Oe
0.
0e
O
O
O
O
Oe
Oe
0.
0.
O
(U
Oe
Oe
Oe
0.
O
Oe
0.
O
Oe
Oe

KIDNEY
6e31E~02
S.7T6E=05
BeB85E~03
0,
2036E‘05
4e06E=06
3.,02E=05
2.03E=-04
le04E=04
1.99F=04
1.77E=01
6.67E-05
5Q41E-02
BohRE=01
BOSZE-OI
7.28E=01
1.62E=-06
1.56E+00
2.38E-06
1.67E=02
7.62E=03
T«47E=-03
7.01E-03
Te16E=03
4,53E=-07
6.55€E-03
7.41E’01
80166“08
2.63E=-08
Q.Q7E-01
4.78E"01
4. TTE=01
l1.10E=02
4,60E-01
5.27E=01]
7.63E-01
7.7T1E=01
Te42FE=01
1.34E=-02
3.74E=01
3.06E=-01
5,03E=-01
5.,03E~01
4.95E-01
4,0B8E+00
0

LUNG
Be74E-02
3.70E=03
1.05E=01
4.82E=06
8.48E=-02
2.92E=02
9.74E=02
3.90E=0]
S.37E=01
7e37E=02
8.064E=0]
1.26E=-0]
3¢34E+00
1.04E+0]
1.85E+00
1.77E+0Q
6.31E=-04
1.92E=-01
9.,77E=05
Tet2b=01
1.77E=01
1-74E'01
1.63E-01
le67E-01
3.40E=-05
1.53E=01
le74E=01
3.39E=-05
1.57£=~05
6008E-Q1
S.72E=-01
S.71E=01
5006E‘04
S.50E=01
6+30E-01}
2.02E-01
8,14E-02
1.92E=01
1.31€-01
2.10E=01
2.02E=-01
1.95E=-01
1.99E=01
1.95€=01
1,61E+00
64.62E-01

GI=-LLI
3.75E=-05%
3.21E-05
4.32E=05
0o
3,00E=04
3.3“E’O4
2.84FE=04
3.02E=-04
Se14E-05
2e6TE=D4
5.22E=05
3-495'0“
3.,59E=064
3.27E=04
3.84E-05
3.27E-05
7+32E=05
4.57E=05
R,95E-06
4,33E-05
4,00E=05
3.92E=-0S
4,98E=05
3067E-05
1.29E=058
3.,51E=05
S5.06E=05
2.50E=-05
1.73E=05
4.655-05
QQZQE‘OS

4433E=05

8.905-07
4,16E=05
6.20E=05
4o,T3E=0S
5.96E=05
5.,55E=-05
5.06E=05
4098E'05
4.82E-05
4.49E-05
4.415-05
S«B0E=05
9.35E’04
1.84E=04



\

TEEN INHALATION DOSE

ISOTOPE
H3*
BE10
Cle
N13
Fle
MAZ2
NAZG
P32
AR39
ARG
CA41
SC46
CRS1
MNS6
MNSE
FESS
FES9
co57
c058
C060
NIS9
NIG3
NI&6S
Cuby
ZN65
ZN6IM+D
IN6YS
SE79
BR8B?2

" BRB3+D
BRB¢
BR&S
KRB3M
KRBSM
KRBS
KR87
KRB88+D
KRB9
RB86
RB&7
RR&S
RBR9+D
SR89+D
SRO0+D
SR91+D
SR92+D

B0ONE

O
?-78E‘04
B-ESE‘OE
He65E=09
5.52E=07
le 76E=05
1.72E=06
?e36E=06
(UM

0
QOOSE'OS
7.24E-05
Do

0.

0e
4«1BE=06

1-99E'06

De
Oe
De

7.25E=05
2073E'10
0.
QQBZE"OG
1e44E=09
Hs.04E=12
Do
De
0e
0e
U
Oe
0.
0o
Ne
Do
0
0.
0e
0.
Qe
5.43E-05
135E=-02
1.10E=08
1.19E=-09

TABLE-7—
Page 1 of 4

COMMITMENT FACTORS(MREM/S0Y PER PCI INHALED IN FIRST YR)

LIVER
1.59E-07
4433E-05
Ae09E=-NT
R,65E~09
0.

14 76E=-05
1072E‘06
1.37E=-05
0e

D,

0e
led4lE=04
0.
6.39E=06
2e¢12E=10
2.98E=-06
4-62E'06
1e18E=07
2.59E=07
1.89E‘06
Se43E-06
3.66E~1]
2.54E'10
1.67E~05
3.39E=09
l1.15E~11
5¢43E=-07
0,

0

De

0

[t

0o

0.

0

0e

0
238E-05
I.QOE‘OS
6-82E'08
4e40E=08
0.

0.

0.

0,

TOTAL BoDY

1.59E-07
7.,09E=06
6-095‘07
B,65E=09
T+ 10E=0E
] e 7AE=05
1.72E=-06
8,95E=-06
0.

0.
4.3BE=06
44.168E=-05
1.69E=08
1.05E=06
3.15E=11
6.93E-07
1. 79E=06
1.15E=-07
3.47E=07
2.48E'06
9,24E=07
2:4TE=06
1.59E=11
1006E'10
7.80E=06
3.11E-10
B, 07E-13
8.,71FE=08
2.28E=06
4.30E'08
5.41E=08
2429 =09
Oe

0.

0.

0.

0.

0
1.05E-05
4,58E=06
3.40E-08
291E-08
1.56E=06
8+35E=04
4+39E-10
5,08E=11

THYROID
1.59E-07
e
ﬁoﬂgf‘07
8.65E'09
Oe
1-765'05
le72E=06
0e

Oe

(U

Oe

Oe
9-37E'09
Oe

0

Oe

0o

Ge

Goe

Oe

Oa

Oe

(U

(U

O

Oe

0o

Oe

Oe

0.

Oe

Qe

Oe

Oe

0.

e

De

Oe

O

Oe

O

Co

(VR

Qe

O

Oe

KIDNEY
1.59E-07
0e
6.096'07
R,65E=-09
0o
1.76E=05
1.72E-06
0e

O

(LI

0

1.35E-04

3.84E=09
1.59E=-06
2024E'10
0,
De
0.
0.
0.
(1S

0.

0.
8001E‘10
1,08E=0%
2+06E-0Y9
7.53E=-12
Re13E=07
0o
0.
0.
0.
0o
0o
0.
0
0
0.
0
0.
(VI
0.
0o
N,
0,
Ne

LUNG
1.59E-07
3.84E-04
6.09E=07
8,65E=09
(U
le76E£=05
1. 72E=06
O
QQOOE-Og
le44E=08
1.01E=01]
Oe
2.62E=-06
2e4BE=-04
1.90E=06
1.55E=0S
1.91E=04
7.33E=05
le6BE=-U4
1.09E=03
ls+41E-05
3-8‘0&:-05
1:17E=006
1.39E=06
1.55E=04
3.92E=06
1e98E=C7
T+71E=05
O

0.

0.

D
9.97E=10
Sc4bE=09
4.63E-09
2.82E-08
S.BIE'GB
3.85E=-08
O

0.

0.

0.
3-02E'04
2-06E’O3
T.59E=06
3.43E=06

*
Includes a 50% increase to account for percutaneous transpiration.

\

32

GI-LLI
1.59E-07
1. 77E=05
6. 09E=07
B.65€E=-09
3.89F=08
1. 76E=0S
le72E=06
1.16E=05
0,

0.
3,036=-07
EIQSE-QS
3,75E=017
8,35F=06
7.18E'06
7.996"07
2.23E=05
3.93F-06
1- IQE‘OS
3.24E‘n5
6.48F=07
10775‘06
4,59E=06
T.68E=06
5.83E=06
2e14E=05
3.56;'08
3.53E=06
Oe

0.

0.

Ne

0,

0,

0.

0,

0.

0,
2.21E=0€
3.65E=~15
4,22F-11
4464FE=DNEC
9,56E=0F
3.,24E=0%
1e49E=0¢
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'TEEN INHALATION DOSE COMMITMENT FACTORS(MREM/S0Y PER PCI INHALED IN FIRST YR)

33

ISOTOPE BONE LIVER TOTAL BODY THYROID KIDNEY LUNG GI-LLI
Y90 3.73E=07 0. 1,00E=-08 0o Do 3,66E-05 6,99E-05
Y91M+D 4e63E=11 0o 1.77E=12 0o 0. 4.00E=-07 3,77TE=09
Y91 Be.26E=05 0o 2:21E=06 0o Oe 3,67E=-04 5,]11E~-05
Y92 1.84E=09 O, S.36E-~11 0o Oe 3.35E-06 2.,06E=05
Y93 1s69E=08 0o 4,65E=10 0. Oe 1. 04E-05 7,24E=-05
ZR93+0D 6.83E=05 3.3BE=05 1.84E=05 0. le16E-04  3,67t=04 1,60E=05
ZR95+D 1e82E=05 5,73E~06 3.94E=-06 0o Be42E-06 3,36E~04 1,86E=05
ZR97+D 1e72E=08 3.40E=09 1.57E-09 0. Se15E«09 1.62E=05 7,88E~-05
NB93M 4e)14E=05 1.36E-05 3.41E~-06 0o 1.59E~05 S.36E=05 2,52E~06
NB9S 2e32E=06 1429E~-06 7.08E=07 O« 125E=06 9,39E=05 1,21E=05
NBO7 3.92E=11 9.72E-12 3.,55E=~12 0, lel4E=11 4,91E=07 2,71E=-07
M093 - 0. 1e66E=06 &4 S2E=08 0o S.06E=07 B8.,BlE=0S 3,99E=-06
M099+D Do 2011E=-08 4.,03E=09 O« Sel4E=08 1,92E=-05 3,36E=05
TCO9M 1e73E=13 4,83E=13 6.24E=-12 0o Te20E=12 1.44E=07 7,66E=-07
TCG9 4o4BE=0B 6.58E=08 1,79E=08 0. 8e3S5E=07 1.74E=04 7,99E=06
7Clo01l 7e40E=15 1,05E=14 1.03E=13 0. 1e90E=13 B,34E~08 1,09E-16
RU103+D 2.63E=-07 0o 1.12E=-07 0, 9.29E~=07 9,79E=05 1,36E=05
RUIOS*D 10‘506"10 Oe 5.42E-11 Oe 1076E'10 2027E"06 1013E‘05
RU106+D 1:23E=05 0o 1.55E=06 0o 2¢3BE-0S 2,0]lE=03 1,20E=-04
RH105 1632E=09 9.4BE=10 6.,24E=10 0o 4,04E=09 4,09E=06 1,23E=05
PD107 0. 1el7E=07 B8,39E=09 0. 9¢39E=07 1,63E=05 7,49E=07
PD109 Do 6+56E=10 1.66E=10 0. 3e36E=09 3,19E-06 1,96E=05
AGL10M+D 1,73E~06 1464E=06 9,99E~-07 0o 3¢13E=06 Be44E~04 3,41E-05
AG111 6.07E=08 2.52E=08 1.26E=08 0. 8.17E=08 4,00E-05 3,00E-05
CD113M 0. 2e17E=-04 7.10E=-06 0o 2e43E=04 3,59E~04 ],.,6BE=05
CD115M 0. 3¢48E=05 1el4E=-06 0o 2.82E~-05 3,03E-04 5,10E=05
SN123 4¢31E=05  9444E=07 1+40E=06 T7.SSE=07 0. 4496E-04 4,16E-05
SN125+D 1e66E=06 442E=08 9,99E=-08 3.45E=-08 0. l1e26E-04 7,29E«05
SN126+D 2e1BE=04 S 39E=06 B8.24E-06 1.42E-06 0, 1le72E=-03 1,68E-05
sBl24 Se3BE=06 9.92E~-08 2.10E-06 1.22E-08 0. G6.BlE=-04 4,98E=~05
SB8125+D 9,23E=06 1,01E~07 2.15E=-06 E.80E-09 0. 3642E=04 ]1,24E-05
sBlz26 $+19E=07 1427E=08 24,23E=07 3.50E-09 0. 1455E=04 6,01E=-05
sBl127 4,64E=08 O9,92E~-10 1.75E=-08 S.21E~10 O, 3.31E=05 3,94E=-05
TE125M 65¢10E=07 2+80E=07 8.34E-08 1.75€E=-07 0. 6.70E-05 9,38E=06
TE127M‘D 2025E'06 1002E"06 20 73E'07 5048&"07 8.17E‘06 2-07&-0‘0 1.99E-05
TE1l27 2e¢S51E=10 1o14E=]10 5.52E«l]l 177E=10 9,10E=10 1.40E=-06 1.,01E=05
TE129M4D ) o74E=06 B¢23E=07 2+81E-07 5¢72E=07 6.49E=06 2.,47E=-04 5,06E=05
TE129 BeBT7E=12 Ge22E=12 2+20E=12 6+4BE~12 3432E=11 4.12E=-07 2,02E=07
TE13I1M+D 1,23E=«08 7T.51E=09 5.,03E=09 O9.06E~09 5,49(=08 2,97E-05 7,76E=05
TE131+D 1697E=12 1404E=12 6430E=]3 1e55E=12 7.72E=12 2.92E=~07 1.,B9E-09
TE132+0 4eS0E-08 3,63E=08 2+74FE=08 3407E=0B 2.,44E~07 5,61E-05 5,79E~-05
TE133M¢D  1,01E=1]1 7+33E=12 5¢71E=12 H8Be18E~12 5S,07E=11 8.71E«07 1,23E=07
TE134+D Se31E=12 &4e35E=12 3¢64E=]12 Ge4bE=12 2.91E=11 6,75E=-07 1,37E=09
1129 3.53E~06 2.94E~06 4,90E-06 3.66E-03 5,26E~06 0, 2.29E=07
1130 TeB0E=07 2e:24E=06 B8.96E=07 1.86E=-04 3,44E-06 0. 1e14E=06
1131+0 4.43E=06 6.14E=06 3.30E-06 1«83E=-03 1,05E~05 0. BellE=07



TEEN INHALATION DOSE

ISOTOPE
1132
1133+0
1134
1135+0D
XE131M
XE133M
XE133
XE135M
XE135
XE137
XE138+D
CS134M+D
CS134
Cs135
CS136
CS137+D
csS138
CS139+D
BA139
BAl40+D
BAl4]l+D
BAl42+D
LA140
LAlg]
LAlg2
CElal
CE143+D
CEl144¢D
PR143
PR144
ND147+D
PM147
PM148M+D
PM148
PM149
PM1S51.
SM151
SM153
EU1S2
EU154
EU1SS
EVU156
18160
HOl66M
w18l
w185
w187

BONE
1.99E=-07
1052E‘06
1011E‘07
beb2E=07
0.

Oe

O

Oe

0.

Do

0.

2¢20E~-08
Se2B8E~-05
2+ 08E=-05
6.44E‘06
8.,38E=-05%
5.82E-08
3.65E=-08
1.675’10
508“E'06
le78E=-11
“'62E-12
5.99E-08
Te63E=10
1,20E=10
3.55E=06
3.32E-08
6011E‘04
1067E°06
5.37E=12
9.83E‘07
lelSE=00
1.32E=05
5044E‘07
4.91E~-08
1.20E-08
1.07E=04
2¢43E-08
2.96E'04
9-43E'0“
2.00E=-0¢4
2.705‘06
3.04E=05
4140E'04
8.90E=09
2078E°07
1.50E=09

TABLE 7 (contd) -
Page 3 of 4

COMMITMENT FACTORS(MREM/S0Y PER PCI INHALED IN FIRST YR)

LIVER
Se4TE=Q7
2¢56E=-06
2.90E‘07
1.18E=-06
0.

O

Oe

Oe

Oe

0.

0.
4¢35E-08
1.41E'04
1¢82E=05
2e42E=05
1.06E=04
1007E'07
5012E'08
1+18E-13
8+38E£=-09
1e32E=]4
40635'15
2-95E'08
2¢35E-10
Se31E=~11
2+37E-06
ZlQZE‘OB
2¢53E-04
6.64E'07
2.20E-12
1.07E=06
1,10E-05
3.35E=06
8.88E~08
6.89E-09
1.99E-09
EOIOE”OS
2.01E~08
7.19&'05
l1.23E-04
1+96E-05
2.03E-06
Oe
1.36E~04
2088E‘09
9,17E~-08
1,22E-09

TOTAL BODY

1e97E-07
T«78E=07
1. 05E-07
“I365-0’
(UM

0,

O

0o

Oe

O

O

2¢35E=08
6.86E=-05
“-47E'Ob
1e71E=05
3.89E~05
S5.58E=08
1.97E=08
4.87E‘12
4040E'07
S5¢93E-13
2¢84E~13
7.82E'09
3.87E=11
1.32E~-11
2.7T1E=07
2+T0E~09
3.28E=05
8,28E=-08
2e72E=13
6.41E=-08
4¢50E=06
2:62E-06
4e48E-08
2e¢84E-09
1e01E=09
4.86E-06
le47E~09
6«30E=05
8+60E-05
1.21E-05
3.30E=-07
3.79E=-06
9.87E-05
3001E‘10
9.73E=09
4629E=10

THYROID
1.89E=05
3+65E~-04
Q094E‘Q6
TeT6E=-05
Ce

Oe

Oe

Oe

Oe

Qe

Qe

Oe

Qe

Co

Oe

Oe

Ue

O

(1N

0o

Oe

Ue

0o

Oe

Oe

Oe

Qe

Oe

Oe

O

e

O

Oe

Oe

0

Oe

e

Oe

Qe

Oe

0o

Do

Oe

Oe

Oe

Oe

Qe

34

KIDNEY
8.65E=07
4e49E=06
4058E'07
1,.86E=-06
(U

Oe

0.

Oe

0.

O

(VY
2.54E'08
4469E-05
7430E-06
1.38E=05
3.80E=05
8028E‘08
4¢34E=-08
1,11E=13
2085E709
1e23E-14
3.92E~15
0.

De

Oe
lollE‘Ob
1.,08BE=08
1.51E-04
3.86E~07
l.26E-12
6,28E=07
2.10E=-05
S.07E=06
1.60E=-07
1031E‘08
3.57E=09
2.27E=05
6.56E~-09
30346*04
Se44E-04
7+.65E=-05
1036E'06
IQEOE’OS
2¢00E~04
Oe

(U

(U

LUNG
O

O

Oe

Oe

2.70E=09
3-59&'09
2+99E=09
3.88E=-09
7e55E=09
3.33E=08
4038E-08
4+56E-09
1.83E=05
2+.T0E=06
2¢22E=06
1.51E~05
9.84E=09
4.86E=09
8.08E=07
2¢54E =04
4,11E=07
2¢39E=07
2.68BE=05
2+31E-06
1e27E=06
7+67E=05
1.63E~05
1.67E=03
6+04E-05
2e¢19E=07
4.65E=05
lel4E=04
3.20E-04
6.52&'05
1-24&‘05
6.56E'06
768BE=05
ToellE=06
Se«01E=04
9.12E‘04
1,51€£=03
1.37E=04
2.97E=04
6.24E=04
2:95E=06
9.,60E=-05
592E=06

GI-LLI
1.59€E=07
1.29E=06
2055E'09
Be69E=07
O

0.

0.

O,

0

0.

0.
2002E-08
1.22E-06
2.23E=-07
1.36E=06
1.06E=06
3.38E~-11
1.66E=23
8.06E=07
2+.86E=05
9,33E-14
Se99E=20
6009E-05
1.54E=05
10505'06
1|58E'05
3.19€E=-05
luOBE‘O4
2.67E'05
2.94E'14
ZQZBE-OS
5.87E=06
4:105'05
6.14E=05
2.79E=05
2.2TE=05
3.53E-06
1.77E=05

,10356'05

3¢34E=05
S«9TE=05
4,56E=05
2.60E=-05
1.,68E~05
2069E‘07
1-14E'05
2.21E=05



TEEN INHALATION DOSE

ISOTOPE
PB210+D
BI210+D
PO210
RN222+D
RAZ223+D
RA224+D
RAZ225+D
RAZ226+D
RAZ28+D
AC225
AC227+D
TH227+D
TH228+D
TH229
TH230
TH232+D
TH234
PA231+D
PA233
uz232+0
U233+D
u23e¢
U235+D
U236
ua3r
u238+0
NP237+D
NP238
NP239
P1J238
PUZ239
PU240
PU241+D
PU242
PU244
AM24]
AM242M
AM243
CM242
CM243
CM244
CM245
CM246
CM247+D
CM248
CF252

BONE
2,09E=02
Do
S.68E=06
De
20575'04
2.B3E=05
5e2BE=04
1.33E=01
S.34E=02
e 04E=VG
2e49E+00
3&09E'04
2e60E=01
F.06E+00
2.34E+00
2.61TE+00
2032E‘05
S«32E+00
1.68BE=06
7.31E=02
1«55E=02
1.48E=02
1042E'02
1.42E=07
5.25E=08
1+36E=02
1.,77E+00
4.23E-07
4-235'08
2+86E+00
3.31E+00
3¢31E+00
5.937E=02
3.07E+00
3.59E+00
1.06E¢Q0
1.07E+0CO
1e06E+00
2.12E=02
Ret5E=01
6-“6E-01
1.32E+00
1«31E+00
1.28E+00
1.06E+01
1.29E+00

TABLE 7

(contd)

Page 4 of 4

COMMITMENT FACTORS (MREM/S0Y PER PCI INWALED IN FIRST YR)

LIVER
Be28E=03
20265'06
1-225-03
Ne
3.93FE-07
6.77E-08
Se04E=07
3.38E=-06
1e74E-06
8-25E'04
3.69E=01
S5.56E=06
4.376‘03
1.36E£=01
1634E=01
10145‘01
103SE’07
20005'01
3.24E-07
0.

(VI

Ne

Oe

0.

0

0
1.,54E-01
1.13E=-08
3.99E=-09
4.06E-01
A.SOE-OI
“0495'01
3.57E~-03
4,33E-01
4.96E“'01
4. 07E=01
3.93€-01
3-92E-01
2.14E=02
3-50E'01
3.03E=01
chlE'Ol
G.11E=01
4.04E‘01
3.33E+00
0

TOTAL BODY

1.07E=03
1e89E=07
1.37E=04
0,

Sel4E=05
5.65E=06
B8.56E=05
G87E=02
5.88E=02
4406E=05
1e48E=01
B,93E=06
Be78BE=03
4.45E=01
60495"‘02
S.21F=02
6. 7T1E-08
2.07E=01
2e89E=07
S.23E-03
9.42E=04
9-23E'04
Beb6TE=04
8.86E=-04
1.40E=-08
8.10E=04
7.21E=02
6.59E-09
2.21E=-09
T.22E=02
8.05E=02
Be04E=02
IQQOE'03
T.75E=02
8.88E=02
7.]0E-02
7.15E=~02
6.95E=02
1.41E=-03
S.00E~02
3.88E-02
Te53E=02
Te52E=-02
T.4)E=02
6e11E=01
3.07E=-02

35

THYROILD
Oe
Oe
0o
0e
G
Oe
Oe
Oe
Ce
Oe
O
Oe
Oe
0.
0o
Oe
(I
Oe
Oe
Oe
Oe
O
Oe
0.
0
Qe
0o
Oe
Oe
Oe
Qe
O
Oe
0»
Oe
Oe
Oe
O
0.
Oe
Oe
Oe
O
e
Oe
Oe

KIDNEY
2.95F=02
2eT4FE=05
4.21E=03
U

1.12E-05
1.93E=06
1044E-05
9.67E'05
4.,97E=05
9.47TE=05
1.07E=01
3,18E-05
2.“5E'02
6.6TE=0]
6.,55E=01
S5.60E=01
T.73E=07
1.12E+00
1.22E-06
7.94E=03
3.63E=-03
3.55E=-03
3.34E-03
3.41E’03
2.16E=07
3-125'03
5.35E=01
3.88E-08
1.25E=-08
3-1@E‘01
3.,44E=01
3-43E-01
6.47E-03
3.31E'01
3.79E~01
Se32E-01
5.30E=-01
5.21E=01
6.40E‘03
2¢34E-01
IQBIE-OI
3.52E-01
3.51E=-01
3-46E-01
2+85E+00
0.

LUNG
4.52E=02
1.91E-03
Se4lE=02
3.94E=06
4439E=02
1.51E=02
S.04E=02
ZnOZE‘OI
2.78E-01
3.81E=02
4e16E=01
6.50E=02
1.69E+00
5.05E+00
8.98E=01
Be60OE=N]
3.26E=04
9.,91E=02
S5«39E=05
3.84E=0]
9.18E=«02
8.99E=C2
Beb4E=02
8.62E=02
1. 76E=05
7.89E-02
8.,99E-02
1. 75E=05
80115'06
3.12E=-01
2¢93E=01
2:93E=«01
2+60E=04
2.82E=01
3.23E-01
1.05E=01
4.21E=-02
9-915-02
6.76E=-02
1.09E=01
1.05€-01
IOOIE‘OI
1.03E=01
1.,01E=-01
8.32E=01
3.43E-01

GI-LLI
3.87E-05
3.19E=05
AQQSE’OS
0o
3.04E'0“
3.29E-04
2489E =04
3.11E=-04
5.305-05
2. T0E=04
5e38E-05
3.5TE=04
3-70F'04
3.36E=04
3.95E=05
3.36E=05
7e49E =05
4.71E=05
1.00E=05
4,46E=05
4012E‘05
4,04E=05
5.13E-05
3,79E=05
1.29€E=05
3.62E=-05
5.22E=-05
2.38E=05
1.65E'05
40796'05
4-375-05
AiaﬁE‘OS
9.175'07
4,29E=-05
639E=05
4.88E-05
6414E=05
50726'05
SnelE'OS
S.13E=05
4.96E'05
44,63E=05
4.54E-05
5.97E=05
9,63E=04
IDBQE-04



TABLE 8
Page 1 of 4

ADULT INHALATION DOSE COMMITMENT FACTORS (MREM/50Y

ISOTOPE
H3*
BElQ
Clé
N13
F18
NAZ?2
NAZ G
P32
AR39
ARG
CA4}
SC46h
CRS1
MNS¢4
MNS6
FESS
FES9
cos?
coss
Co6o
NIS9
NI63
NIB&S -
Cués
ZN6S
IN6SM+D)
IN69
SE79
BrRB2
BRE3+D
BR84
BR8S
KR8 3M
KR8SM
KR&S
KR87
KRBRB+[
KRB9
RB86
RBA7
RB88
RB89+D
SR89+D
SR90+D
SR91+D
SR92+D

GONE
0e

1.98E=04
2ol TE=06
5-27E-09
4. 7T1E=07
1.30E=05
1.28E=06
1-65E‘04
G,

Coe

3.83E=05
5.51E=05

0
0,

U
3, 07E=06
1.47E=06

0.

Do

(U
Q.ObE-Ob
5(405-05
1.92E=10
De
4e05E=-06
1.02E‘09
4e¢23E=12
0.
Oe
De
0e
Ue
O,
Do
De
De
0o
Do
D
O
0o
De
3.80E=05
1.245-02
To74E=0Q9
81“3E'10

LIVER
1.58E-07
3. 06£=05
4 426E=07
6.27E'09
N,

1.30E=-05

1.28E=06
‘3.645-06
Ne
[UN
0,
1.07E=04
0.
4;95E'06
luSSE'IO
2-12E‘06
3.47E‘06
8.65E’08
1.98E=-07
le44E-06
1.46E'06
3093E'06
2e62E~1]
1.R3E=10
1.29E=05
2.45E-09
R.l#E-l?
3.,83E=-07
0.
Ne
0.
0o
0,
0.
(U
0o
(UM
0
1+69E=05
9.865'06
4,84E-08
3.20E-08
0.
Oe
0.
0,

TOTAL BODY

1,58E-07
4.96E=06

4o26E=07
6.27E-09
5.19E=08
1.30E=05
1.2RE=06
6426E-06
0o

0.

4.13E“06
3.11E=05
1.25E=-08
T.87E=07
2.295‘11
4,93E=07
1.32E=06
8,39E-08
2e59E=07
1.85E=-06
6. 77E=07
1.81E=06
lel4E=11
7.69E'11
S.82E=C6
2:24E=10
5.65E=13
6,09E=08

1.69E=06

3.01E=08
3.91E“08
1.60E=09
0 :
0

0e

(U

0.

O

T«37E=06
3.21E=06
2e41E=08
2.12E=08
1.09E=-06
Te62E=04
3e13E-10
3.64E=11

THYROID
1.58E-07

0o
4026E-07
Eec7E=09
O,
1.30E=05
1028E'06
(UM
0Oe
0.
0o
0.
7e44E=09
Oe
Oe
Oe
O
Ne
Oe
Oe
Oe
Oe
Oe
0e
Oe
Oe
e
(VY
Oe
(U
(U
0e
O
0.
Oe
0e
0w
Oe
Oe
0.
Qe
(e
Ue
Ce
Oe
Qe

PER PCI INHALED IN FIRST YR)

KIDNEY
1.58E-07
(U
‘0-26F"07
6.27E=-09
Ne
1.30F=~05
1,28E=06
0,

0.

0.

0.
9,99E=05
2+.85E=-09
1.23E=-06
1.63E-10
0,

Oe

0.

0

0.

Ne

0.

0.
5.78E=10
Bl.62E=06
1.4BE=09
5.27E=12
S.69E=07
[UN

0.

0,

0

0o

0.

Ne

0.

0.

0o

Oe

0,

0

0.

Uy

0.

(U

0

LUNG
1.58E-07
2e22E~04
4er26E-07
6.27E=09
(U
1.30E=05
1.28E=06
(U
2.08E=09
Ba 06E=09
3.83E=06
0.
1.80E=06
1.75E=04
l.18E=0b6
9.01E=06
1.27E-04
“-6?E‘05
1.16E=04
Te46E=04
B.20E=06
2¢23E=05
T«00E=0D7
Be4K8E=07

1s08BE=04

2.38BE~06
1e15€=07
4.4T7E=05
0e

0o

0,

0o ‘
5.19E=-10
2.91E=09
2.41E-O9
1.536=-08
3.13E=08
2.13E-08
0.

0.

0

0.
l1e75E=04
1.20E=03
4.56E-06
2.06E=06

*
Includes a 50% increase to account for percutaneous transpiration.

36

GI=-LLIT
1.58E-07
1.67E£=05
Lo26E=-07
6.27E=09
QQEQE-OQ
1.30F=05
1.28F=06
1.08E-05
O«

0.
2.86E=-07
3,23E=-05
4.15E-07
90676'06
2.53E-06
Te54E=07
2.35E=05
3.93E=-06
1,33F=05
3.56FE=05
€.11E=07
1.67F=06
IDSQE-O6
6e12F=06
6-68E-06
1.71F=08
2.04F =09
3.33E=06
1.306'66
2.90E=08
2-05F-13
0.

0.

0

0.

0,

0.

0o
2-08E-06
2.88E=-07
4,18E=-19
1.16F=21
4,37E-05
QOOEE-OS
2.39E-05
5.38E'06



TABLE 8 (contd)
Page 2 of 4

ADULT INHALATION DOSE COMMITMENT FACTORS(MREM/S0Y PER PCI INAALED IN FIRST YR)

ISOTOPE
Y90
Y91v+D
Y91

Y92
Y93
ZR93+0D
ZR95+D
ZR97+0D
NBO3M
NB9S
NB97
M0S93
M099+D
TCO9M
7C99
TC101
RU103+D
RU105+D
RU106+D
RH105
PD107
PD109
AGl10M+D
AGl11
CD113M
CDl15M
SN123
SN125+D
SN12é&+D
SBl24
SB125+D
SBle2é
sBle7
TE125SM
TE127M+D
TEl27
TE129M+D
TE129
TE131M+D
YE131+D
TE132+D
TE133M+D
TE134+D
1129
1130
I131+0

BONE
2.61E=-07
3.26E=11
50 7T8E=05
1e29E=09
I-IBE‘UB
5.22E=05
1e34E=05
1.21E-~08
3,10E-05
1. 76E=06
2.78E'11
0.

Oe

1e29E~13
3.13E=08
Se22E~15
191E=07
9.88E~11
Be64E=06
9.24E‘10
Oe

Oe

1e35E=-06
4be25E-08
Oe

0e

3.02E=05
lel6E=06
1e58E=04
3-90E'06
6.67E’06
4¢50E=-07
3.30E~-08
4.27E'07
1.58E=-06
le75E-10
1.225'06
5e2¢E=-12
BeT74E=-09
1e39E=-12
3.25E‘08
7.2“E-12
308“E‘12
244BE-06
Se72E~07
3.15E-06

LIVER

Oe

0.

(U

0.

(VI
2:92E-06
4-30E‘06
2045E'09
1.01E~05
9,77E=07
7.03E=-12
1e17E=06
1.51E-08
3064E'13
4.64E-08
T7.52E-15
0.

0

0.
6e73E~10
8.,27E=08
4,63E~-10
1.25E=06
1.,78E=08
1.54E-04
2+46E-05
6.67E=-07
3.12E=-08
4,18E=06
7.36E-08
7-446'08
9.13E-09
Te22E~-10
1.98E=-07
T.21E=-07
8.03E=-11
S.84E=07
2.99E~-12
5.455‘09
Te44E~-13
2-69E'08
5.“0E‘12
3.22E-12
2.11E-06
1.68E'06
4e4TE=06

TOTAL BODY

7.01E-09
1.27E-12
1e55E~-06
3.77E=11
3.26E=10
1e37E=06
2+91E=06
1.13E=09
2e49E=06
5.26E=07
2.56E=12
3.,17E-08
2.87E=09
4e63E=-12
l1.25E=08
738E=14
8.23E=-08
3.89E=~11
1.09E=06
4.43E-10
S.87E=09
l1.16E-10
Tea3E=07
8.,87E-09
4.97E=-06
T «95E=-07
G.82E~07
7.03E=-08
6.00E=-06
1.55E=06
1.58E~06
1.62E=-07
1.27E~-08
5.84E‘08
1.96E=07
3.87E~-11
1.98BE=07
1.55E-12
3.63E-09
4e4GE-13
2002E‘08
4e.1l7E-12

1s57E=12 '

6.91E~06
6+60E=-07
2.56E=-06

THYROID
Oe

‘0o

Oe
Oe
Oe
Oe
O,
Oe
Oe
Oe
Oe
Oe
0.
Oe
Oe
De
0.
Oe
0.
Oe
Oe
Oe
Qe
Oe
Oe
Oe
S«67E~07
2¢59E-08
1.23E-06

"Qe44E=09

6+75E~-09
2e75E~09
3«97E-10
1e31E=07
4.11E'07
1.32E~10
4.305‘07
4.BTE=-12
6BBE=09
1-17E'12
2¢37E=08
6e2TE=12
3.44E=]2
S¢54E=03
le42E-04
1.49E-03

37

KIDNEY

- 0

0.

0,

Oe

Oe
1.11E=05
6. 7T7E=06
3.71E=-09
1,16E=05
9,67TE=07
B.IBE-IZ
3.555'07
3,64E-08
Se52E~-12
5;85E'07
1-35E'13
T7.29E=07
1.27E=10
1467E=05
2.86E=09
6,5TE=~07
2.35E-09
2e46E=06
S.74E=08
le71E=04
1,98E=05
O ‘

0.

0.

0.

0.

0e

Oe
1455E=06
S.T72E=06
6.3TE=10
4.57E=06
.2.34E'11
3.86E-08
Se46E-12
1.82E=-07
3074E'11
ZQIBE'll
4,53E=-06
2+61E-06
7.66E'06

LUNG
2.12E=05
2.40E=07
20.13E-04

1.96E=06

6.06E=-06
2.13E=05
2.21E=04
9.84E=06
3.11E~05
6.31E=-05
3.00E-07
S.11E=05
le14E=0S
9.55E~08
1.01E-04
4.99£-08
6.31E=-05
1.37E=06
1.17E~03
2-41E'06
9-47&-06
1.BSE-06
5¢79E=04
2433E=05
2.08BE=04
le76E=04
2.88E=~04
7.37E=05
lel7E=-03
3.10E=-04
2¢18E=04
9.57E'05
2.05E=05
3092E'05
l1.20E~-04
8el4E=07
1e45E=04
2.42E=07
1.82E-05
1e74E-07
3.60E=0S

- S5.51E~07

4034E'07
0.
0.
0.

GI=-LLI

6.32E=-05
1066E'10
4.81E-05
9. 19E'06
5027E’05
1.51E=06
IQBBE.OS
6,54E-05
2.38E-06
1.,30E-05
3.02E-08
3.79E=06
3.,10E=-05
S5.20E-07
7-54E'06
1.36E-21
1.38E=-05
6.,02E=06
10146'0“
1.09E-05
7.06E=07
1.52E=05
3.,78E=-05
2.79E=05
1,59E=05
4.80E-05
3092E'05
6081E‘05
1.59E=05
S.08E~05
126E=05
6.01E=-05
3.77E=-05
8083E‘06
1087E°OS
7.17E=06
4.79E'05
1,96E=-08
6095F-05
2+30E=-09
6037E‘05
S.49E=-08
2.97E=11
2.22E'07
9.61E'07
7.85E-07



TABLE 8 (contd)
Page 3 of 4

ADULT INHALATION DOSE COMMITMENT FACTORS (MREM/50Y

ISOTOPE
1132
1133+0D
1134
1135+D
XE131M
XE133M
XE133
XE135M
XE135
XE137
XE138+D
CS134M+D
CS134
CS135
CS136
CS137+D
Cs138
CS139+D
BA139
BA140+D
BAl141+D
BAl42+D
LA140
LAl4l
LAl4?2
CElal
CE143+D
CEl4qa+D
PR143
PR144
ND147+D
PM147
PM]148M+D
PM148
PM149
PM151
SM151
SM153
tEulse
EUlS4
EVU1SS
EUL156
TB160
HOl66M
wlgl
wlss
wlB7

BONE
1e45E=07
1.08E~=06
8.055’08
3,35E=07
0.

0.

0.

Do

Oe

0.

De

1.59E-08
40666'05
1046E‘05
4+88E=06
5.98E=05
GelauE=08
ZQSGE'OB
1e17E=10
4o BBE~06
1.25E~11
3-29E'12
4«30E=-08
5e¢34E-10
8054E‘11
2¢49E=06
2033E‘08
4129E'04
lel17E=06
3.76E=12
5¢59E=07
8,37E-05
goBZE'Oﬁ
3.84E'07
3e44E-08
8.50E'09

Be59E=05

1.70E'08
2.38&'04
7040E'04
1|01E'0“
1.93E=06
2.21E-05
3.37E=04
5¢23E=-09
195E=07
1.06E=09

LIVER
40075.-07
1.85E=06
2016E-07
8,73E=07
Oe

Oe

0.

0.

O

O

0
3.,20E-08
1006E‘04
1.29E=05
1.83E-05
T«76E=05
Te76E-08
3.63£-08
B8,32E~-14
6-13E'09
9.41E'15
3,38E-15
2.17E-08
1066E-10
3.,88E-11
1'69E'06
1072E”08
1.79E~-04
4,69E=07
1.56E~12
Te62E=07
T«B7E=06
2054E'06
6.37E'08
4.87E~09
1042E'09
1.48£=05
1,42E-08
S5¢41E=-05
9.10E=05
1.43E’05
1.485-06
0.
1005E'04
2-03E'09
6047E'05
8.85E=10

TOTAL BODY

1e45E=07
S¢65E=07
7.69E=08
3.21E=07
Oe

0.

(U

0.

0.

0s

0.

le72E=08
9.10E=0%
5.99E=06
1.38E=05
S5«35E=-05
4.05E=-08
1-39E-08
3.42E=12
3.21E=07
4e20E-13
2.07€E=-13
Se73E=09
2e71E=-11
9,65E=12
le91E=07
1.91E=09
2.30&-05
S,80E=-08
1.91E~-13
4056E-03
3.19E=06
1.94E‘06
3.20E=-08
1s99E=-09
7.21E’10
3.55E=06
16 04E=09
4. 76E=05
6.48E-05
9.21E-06
2040E-07
2+ TS5E-06
8.00E=-05
2e17E=-10
60816'09
3.10E=-10

THYRO1D
1+43E-05
2069E-04
3.73E=06
5060E-05
Ue

0e

0o

Oe

0.

0.

Oe

O

0o

Ooe

Oe

O

Ooe

(U

Oe

Qe

Oe

Oe

Oe

Oe

O

(VY

Oe

U

Ue

Oe

O

Oe

Us

0o

Oe

Oe

Qe

Oe

Uoe

Oe

Oe

0.

Oe

(VY

Ce

Oe

0o

38

KIDNEY
6.48E=~07
3.23E'06
3044E‘O7
1-39E'06
0.

Oe

Oe

0,

0o

0o

0.
1083E-08
3.59E-05
S.11E=06
1. 07E=-05
2+ 78E=05
6,00E=08
3.05E~08
7.7BE’1“
2009E=09
8,75E-15
2.86E~15
Oe

0.

0,
7.83E=07
7.60E‘09
1.06E'04
2.T0E=0Q7
B.81E-13
4.45E'07
1.49E-05
3.85E=-06
1.20E=07
9019E‘09
2.55E-09
1066E°05
4,459E~09
3.35E'04
4.36E=04
6.59E=05
9,95E=07
90106'06
1.57E'04
Oe

O

(U

LUNG

0o

0.

0.

Oe
l1+40E=09
1.89E~09
1.57E~-09
2.22E-09
4.05E=09
1. 74E=~08
2-4“&‘08
2.93E-09
le22E=05
1.57E=06
1.50E~-06
9.40E=06
6.07&'09
2.84E‘09
4.70E—07
1.59E=-04
2e42E=07
l.“gE'07
1070E'05
1e35E=06
7.,91E=-07
4¢52E=05
9.97E=06
9.,72E~04
3,51E=~05
1e27E=07
2. 76E=05
6+60E=~05
2e14E-04
3.91E~-05

v7021E’06

3194E-06
QOASE'OS
4el4t=06
3.43E=-04
5.84E-04
9.46E=-05
B8.56E~05
1.92E-04
3.94E‘04
le71E=06
5.57E=05
3.63E-06

"PER PCI INHALED IN FIRST YR)

GI-LLI
5.08E=08
1011E'06
1.26E=10
6.56E"07
0.

0,

0.

0.

0,

0,

0.
7.92E=09
1.30E=06
2011E‘07
1.46E=06
1.05E=-06
2.,33E~-13
5.49E~3]
1.12E=-07
2,73E=05S
1.45E=-17
1.96E-26
5,73E-05
7.31E=-06
2.64E~-07
1.50E=-05
2.83E-05
1-02E‘04
2.50E-05
2.69E=18
2+,16E=0S
SeS54E=06
4,1BE-05
SoBOE'OS
2+50E=05
2.00E-05
3.25E-06
1,58E=05
1.59E-05
30406’05
5.95E-06
4.,50E=05
2068E'05
1.59E=0S
2¢53E~-07
1,07E=05
1:94€E=-05



TABLE 8

(contd)

Page 4 of 4

ADULT INHALATION DOSE COMMITMENT FACTORS (MHEM/S50Y PER PCI INHALED IN FIRST YR)

ISOTOFE
PB210+D
RIZ10+D
P0210
RN222+D
RA223+D
RA224+D
RA225+D
RA226+D
RAZ228+D
AC22%
AC227+D
TH227+D
TH22&+D
TH?229
TH230
TH232+D
TH?234
PA231+D
P2233
U232+
U233+0
U234
uZ235+D
U236
uel?
1238+D
NP237+D
NP23R
NP239S
PuU23¥
PU239
PU240
PUZ41+D
PU242
PU2G4
AM241
AM247M
AMZ243
CM242
CM243
CM244
CM245
CM246
CM247+D
CM248
CF252

SONE
2-6“E‘O?
De
BQQ?E-OQ
Ve
1.80E=04
IQQHE-OS
3.00E=-04
1:25E=01
4e4]lE=02
4.23E-04
2.30E+00
Pel7E=004
?OODE-OI
ReBHE+QO
2.29E+00
2.56E+00
1063E‘05
2.0BE+00
1.21E=06
S5.14E=02
1,09E=62
100QE'02
1.00E=-02
1.00E=02
3.67t=08
5.5HE=03
1.69E+00
2:96E'07
7.87E=08
PeTuEe00
3.19€+00
3.18E+00
5.4]6‘02
?7«95E+00
3:45E+00
1.01E+00
1e02E400
1+01E+00
le4BE=02
7.86E’01
590E=01
1e26E400
1e25E+00
1422E+00
1«01E+01
9.7BE’01

I_IVER

1o 59E=-06
8.60E'04
0.
2,77E=07
G, TBE=0b
3.56E=07
2¢39E=06
1-?35‘06
5.82&‘0“
3.05E=(1
3,92E-06
3-39E-03
1-33E‘Cl
1.31E-01
lel12E=-01
9.56E'08
1.91£=01
2eb2E-07
(LIS

0.

0.

0.

Co

Oe

0.
1-475-01
BOQOE-OQ
2.82E~09
3'87E-O1
4,31E=-01
4-30E‘01
3.28E=03
4.15E'01
4-76E‘0]
3-59E'01
3.46E=-01
3.47E=01
1.51E=~-02
2e97TE-01
E.SQE-OI
3.59E=01
3.59E=01
3-53E‘01
2.91E+00
0.

TOTAL ®ODY

BR.37F=04
1432E=-07
G.58E=-05
0.

3.60E=05
3.966‘06
5,99E=05
9,14E=02
4, 78E=02
2e84F <05
1.36F=01
6e25FE=06
6 7T7E=03
4,36E=01
6e36E-02
9.045-02
4,70E=-08
1.98E=01
2.09F=07
366E=02
66NE=04
6.46F’0Q
6.07E=04
6.20E=04
Q. 77E=09
S5.67E=-04
6.87E=02
4.61E=-09
]-55E-Og
6.90E=0C2
T« 75E=02
T«73E=02
1.29E=-03
7.46E-02
Bes54E=02
6s 7T1E=02
ﬁo73E-02
6e57E=02
9,84E=-04
4.61E=02
3.51E'02
7»14E°02
T«13F=02
7.03E=02
S.?gﬁ'OI
2.33E=02

39

.THYROQID

Oe
(VI
Ge
Oe
Oe
0o
(U
U
Oe
O
Qe
Oe
(e
(e
O
Qe
Ooe
Oe
Oe
0.
Oe
(VY
Oe
Qe
Oe
Oe
0e
O
Oe
O
Oe
Co
O
O
Oe
Oe
(U
Qe
De
Co
Oe
Oe
(U
O
(U
Oe

KIDNEY
2.,12E=02
1.92E=05
295E=03
O
T.85E=06

1.35E=06

I-OIE-OS
6. 77TE=05
3.48E=-05
6.63E=05
9.82E=-02
2.22E=05
1.89E=02
6.52E=01
6.40E-01
50“7E’01
Se4lE=07
1,07€+00
9.]5E'07
5.56E=03
2054E-03
2e49E=03
2-34E‘03
2+39E=-03
1.51E=07
2,18F=03
Se10E=01
2-72E'08
8075E‘09
2¢96E=01
3.30E-01
3.29E-01
5.93E=-03
3.17E‘01
3.64E'01
5004E'01
5.01E=01
4.95E=-01
4Q48E‘03
2.15E=01
1le64E=-01]
3.33E=-01
3+33E=-01

‘3.28BE=01

24T0E+00
0.

LUNG
2.52E=02
1o11E=03
3.14E=02
2.05E=-06
2.55E=02
8.77E'03
2.,92E=-02
1.17E=01
1.61E=0]

. 2421E=-02

2.41E=-01
3.77E=02
1.01E+00
3.49E+00
6.,21E=01
5.96E=01
1:89E=04
S.75E=02
3.52E=-05
2e22E=01
5432E=-02
5.22E=02
4.90E'02
5.00E=02
1. 02E-GS
4,58E=02
5.22E=02
1.02E=-05
4470E=-06
1.82E=01
1472E=01
1. 72E=01
1.52E=04
1.65E=01
1.89E-0]
6e06E-02
2.44E=02
5.75E=02
3.92E=02
6.31E=02
6e06E=02
5.85E=02
S.96E=02
5.85E=02
4.82E-01
1.99€=-01

GI=-LLI
3.65F=05
2.95E=-05
4,19E=05
0.

2e84FE =04
3.015'04
2.T1E=04
2.94E=04
5.,00E-05
2452F=04
S.08E=05
3.34E=-04
3049E‘0“
3.,17E=04
3.73E=05
3.17E=05
7.03E=05
4,44F=-05
1.,02E=05
4,21E=05
3.89E-05
3.81F=05
4,B84F =05
3|57E’05
10205'05
3.,41E=-05
4,92E=05
2.13E-05
1.49E-05
“.52E‘05
4413E=-05
“.215-05
8.65E-07
Q.OSE‘OS
b.OBE'OS
40605-05
5.795'05
S5440E=05
4,91E~-05
4.84E’05
4.68E‘05
4036E'05
4429E=05
5.,63E=05
9.09E'04
1.,78E=04
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APPENDIX A

EQUATIONS USED TO CALCULATE AGE SPECIFIC RADIATION
DOSE COMMITMENT FACTOR

The system used to calculate dose commitment factors for this report
conforms to the following general format:

Daipj ) Kipj Z Paipj (A-1)
a

where: _
Daipj = the dose commitment factgr: a number specific to a given
individual's age group a, nuclide i, pathway p, and organ j,
which can be used to calculate radiation dose commitment from
usage rate and a given concentration of a radionuclide.

Kipj

a constant, which is independent of age, determined by the
nuclide i, pathway p, and organ j,
Paipj = that portion of the dose commitment factor which is dependent
on age group a, nuclide i, pathway p and organ j.

This general format holds for all body organs except the gastrointestinal
tract (GI tract) and for all radionuclides except the noble gases. The values
of Kipj and Paipj
tions have been separated into compartments according to age group and pathway
to make them easier to follow. Equations for the special cases of the GI

tract and the noble gases have been placed toward the end of the list.

were determined by the equations listed below. These equa-

CONSTANTS
For ingestion pathway including dose factors for total body, thyroid,

bone, lung, liver and kidney

2
_ ° (A-2)
Kig = 187 * f, /(T] * )

A-1



where:

—h
1]

fraction of ingested nucTide reaching the organ of interest
1 time of intake (365 days)

—
]

g = effective decay constant (1/day) for the organ of interest
18.7 = (2.22 9y (5 26 x 10° min/y)(1.602 x 1078 9:rad)(qo3 mrem,

PCT MeV rem

For Inhalation Pathway

For soluble nuclides including dose factors for total-body, thyroid,

bone, Tung, Tiver and kidney; and for insoluble nuclides for dose factors
for lung.

: |
_ ° (A-3)
Kips 18.7 * fa//(T] * )
where:

fa = fraction of inhaled nuclide reaching the organ of interest

For insoluble nuclides 1nc1ud1ng dose factors for total-body, thyroid,
bone, Tiver and kidney.

0.0064 * AE * fé
K_i3j = ° L (A"4)
* -
T] (Ae Ae)

where: '
f2 = fraction from blood to organ of interest
AE = biological decay constant for the Tung
At = effective decay constant for lung
0.0064 = (2.22 9™ (1.44 x 10% min/d)(1.602 x 1078 =rad

pCi MeV

(]O3 m::m)(1/8)(fract1on retained in Tung)



EQUATIONS FOR INGESTION PATHWAY AND FOR INHALATION OF SOLUBLE NUCLIDES
INCLUDING DOSE FACTORS FOR TOTAL BODY, THYROID, BONE, LUNG, LIVER AND
KIDNEY '

Infant Portion

If intake occurs when individual is an infant,

o o

P1ipj (e/m)I * [T] ¥ hg - 1+ EXP (—TI * Ae)] (A-5)

where:

(E/m)I

the ratio of effective absorbed energy (MeV) to mass of the
organ (g) of interest for an infant

TI = time during which individual is an infant (365 days)

If intake occurs when individual is past infancy,

Pripj = ©

Child Portion

If intake occurs when individual is an infant,
- * _ _ * [o] _ [ _ [e] _ [o] _
2ip; (a/m)C ﬁ EXP( TI Ae) EXP((TC+TI T]) * Xe) + EXP( ('TC+TI)*xe )] (A-6)

where:

0]

(a/m)C the ratio of effective absorbed energy to mass of the organ

of interest for a child

TC time during which individual is a child (3650 days, 10 years)
If intake occurs when individual is a child,

Paipy = (e/mg ™ [T1)‘e ',EXP(-(TC-T1)*A;)+ EXP(—TC*A;)] (A-7)

A-3



In intake occurs whenkindjvjqda] is past childhood,

Poipj = O

Teen Portion

If intake occurs when individual is an infant or a child,

o

Paipg = (e/m)y * [EXP ( (TC+TI—T])*Ae) - EXP (—(TC+TI)*>\e)— EXP('(TT+TC+T1‘T1)”e

\ + EXP (-(TT+TC+TI)*x;):| (A-8)

where:

T

time during which individual is a teen (2190 days, 6 years)

—
1]

If intake occurs when individual is a teen,

Pyipg = (e/m)p* [T]*Ae - EXP(—(TT—T])*A;)+ EXP(—TT*AZ)] (A-9)

If intake occurs when individual is an adult,

P3ip; = 0

Adult Portion

If intake occurs when individual is an infant, achild or a teen,

- * 0 o
P41'pj (xz/m)A [EXP (—(TT+TC+TI—T])*XE)— EXP (—(TT+TC+TI)*AE)
- EXP —(TA—T])*ke)~+ EXP(—TA*A;ﬂ (A-10)
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(e/m)A = ratio of effective absorbed energy to mass of the organ of
interest for an adult
TA = total time over which dose commitment is calculated

(18,250 days, 50 years)

If intake occurs when individual is an adult,
P41‘pj = (e/m)A* |:T]*xe - EXP (—(TA—T])*XE) +EXP(TA*AE)] (A-11)

EQUATIONS FOR INHALATION PATHWAY FOR INSOLUBLE NUCLIDES INCLUDING DOSE FACTORS
FOR TOTAL-BODY, THYROID, BONE, LIVER AND KIDNEY(aji

Infant Portion

If intake occurs when individual is an infant,

- L\2
ﬁ\*x 1 + EXP( T]*x ]//Qxe
[T]*A - 1+ EXP( -T *x // o * (A-12)

If intake occurs when individual is past infancy,

Pripg = (e/m)*

Pripj = O

Child Portion

If intake occurs when individual is an infant,

(a) Use Equation (A-2) to calculate dose factors for lung dose due to
inhalation of insoluble material.

A-5



Poipj = (e/m)¢ *

] L
[1-EXP(-TI*>\e) - P (—(TC+TI-T]) » xe)
2 o [e]
+ EXP(—(TC+TI)*>\|;_)]/(AE) - []‘EXP(‘TI”e ) - EXP (‘(TC”I‘T])”e)

’ |
[ o\ o 2
+ EXP \-(TC+TI)*xe)]/4xe)

If intake occurs when individual is a child,

2
Ppipg = (e/m)* “T]*xt - EXP (-(TC-T])*AL‘3>+ EXP (—TC*Ale‘)]/(Alé)
. " N ARK: (A-14
= T2 - EXP -(TC-T]) Ao )t EXP (-TC xe) (Ae) :

If intake occurs when individual is past childhood,

(A-13)

21ipj

Teen Portion

If intake occurs when individual is an infant or a child,

P3ipj = (e/my ™

EXP/(T+T T )t l L)
\-(Te*Tr Ty he | - EXP | -(T(#T)) xe}

L
- EXP ( (T +T-T)* ) + EXP \ (TqHTetT *Ae} //Qxe

- tExp (-(TC+TI-TI)*>\;) - EXP(-(TC+TI)*>\Z>
o o 2 \
- EXP ( (T Tt T, )*A e) + EXP ( (TT+TC+TI) ):] (xe) { (A-15,

A-6



If intake occurs when individual is a teen,

r
P3ipg = (e/my *“T]nt - EXP(—(TT—T])*AL>+ EXP(-T %2 )j\/(x
- [T]*A; - EXP (—(TT—Tl)*x; + EXP( TT*Ae)>]/(A;)2

(A-16)
If intake occurs when individual is an adult,
Pyipj = O
Adult Portion
If intake occurs when individual is an infant, a child or a teen,
(e/m), *{|EXP , -(TT +T —T )*AL\ - EXP (T +T +T )* L\
&M T } I e)
L L «.L 2
_T *
- EXP (—(TA—T])*xe>.+ EXP ( TA Ae):l (xe)
o\ o)
- [EXP ( (TT+T +TI-T]) )- EXP (»..(TT+TC+TI_T_I)*>\E>
» o - o o 2
- EXP (—(TA—T])*Ae +EXP(-TA*>\e) (Ae) (A-17)
If intake occurs when individual is an adult
(e/m), * T ok e (-(1,-T )*)\L)+ EXP (-T *xL)- ‘ (x'-)2
A 1 e Al e A “e e
. i o (o) ] o 2
- T]*Ae - EXP <—(TA-T])*Ae>+ EXP ( T e) /(Ae) (A-18)

A-7



Equations (A-1 through A-18) were used in the appropriate manner to
calculate dose commitment factors for all organs except for GI tract and
for all nuclides except the noble gases. The format as shown in Equa-
tion (A-1) of this appendix was used to make the calculations. For each
radionuclide, first select the pathway and organ to be considered, then
select the equation which applies for intake during the particular age
group of interest. Add to this the equation(s) for all successive age
groups and evaluate. Then, multiply by the constant which applies for
that pathway, organ and nuclide.

For example, if an intake of radioactive material were to occur during
the childhood of an individual and we were interested in the dose commitment
factor to the total body due to inhalation of an insoluble radionuclide,
the following procedure would be used.

1. Inhalation of insoluble material during childhood
Equation (A-14) for P
(and P

21pJ

Tipj = 0 since no intake occurred during infancy)

2. Add to Equation (A-14), Equations (A-15) and (A-17) to account for
fifty years of dose commitment.

3. Then multiply this sum by the constant evaluated using Equation (A-4).

4. Using Equation numbers the form would be:

Daipj = (A-4) x [(A-14) + (A-15) + (A-17)

For the GI-tract and inhalation of noble gases, the equations listed
below must be used to calculate the dose commitment factors.

SPECIAL CASE FOR THE LUNG

Dose factors for lung due to inhalation of noble gases

= G * e ‘ (A-19)

Daipj ai ai



where:
€ai - energy per disintegration absorbed in lung (MeV) for age
group a and nuclide i
G_. = constant determined by age-specific biological parameters

ai
listed in Table B-4

SPECIAL CASE FOR GI-TRACT

Ingestion Pathway

! * '
= * * * - *
Daipj 0.0256 * T * f * (e/m), * EXP(-2p * t.)

T = travel time (days) in LLI for age group a

—
m
S~
3
~
|

= ratio of effective absorbed energy to mass of the contents
of the LLI for age group a

g = radiological decay constant (1/day)
t_ = travel time to LLI for age group a (in days)

f*x = ]—f] = fraction of radionuclide remaining at entrance to LLI

Inhalation Pathway

' *
= * oy *
D 0.0256 * Ta * f * fa (e/m)a * EXP (- ta)

aipj R

In the instances where daughter products may contribute significantly
to the effective absorbed energy per disintegration of the parent at the
entrance to the lower intestine, the equations listed below should be
applied.

A-9

(A-20)

(A-21)



. EFFECTIVE ENERGIES IN THE GI-TRACT-FOR-DAUGHTER PRODUCTS “OF RADIONUCLIDES
WITH SHORT HALF-LIVES

Number of Atoms of Parent Radionuclide

() Ng = number of atoms of parent at time of ingestion

. N? = number of atoms entering small intestines (SI)

. N; = number of atoms entering upper-large intestines (ULI)
[ Ng = number of atoms entering lower-large intestines (LLI)

Number of Atoms of Daughter Products

° Ng = number of atoms of daughter at time of ingestion =0
() N? = number of atoms entering small intestines

() Ng = number of atoms entering upper-large intestines

° Ng = number of atoms entefing,]owgr-]arge intestines

Time Factors

e t' = total travel time (dgys) from mouth to entrance of LLI = tS oo+ tu
o t. = travel time through stomach (days)

° tsi = travel time through small intestine (days)

» t, = travel time through upper large intestine (days)

Fraction Remaining
P P

e f, =1- f] = fraction of parent remaining at entrance to ULI (w/o decay
correction)

» fg =1 - f? = fraction of daughter remaining at entrance to ULI (w/o decay
correction)

Decay Constants

® X\ < radiological decay constant

() AZ = In (fE)/tsi = Removal constant for absorption of parent in small
intestine

0 AD = In (fE)/tsi = KRemoval constant for absorption of daughter in

A small intestine

A-10



Relations of N's

(a) Parent
Moo= ey r ) (A-22)
Np = NP * FE % EXP [-x'; * (tg + tsi)] (A-23)
NE = NP e £l Exp(aal % t) (A-24)

(b) Daughter

D
Ny

D
N,
*

+

D
N3

[EXP(

+ N

= [AE * NP/(AD - xg)] [EXP( xp %t ) - EXP (- ;\ ts)] (A-25)

{P*N *EXP(A;* s/(x —x + 2D -AX)
) i

f *EXP(A f * EXP(- AR S1)]}
D D 4

D 4 ey
Ny * i % EXP (-ap * t) (A-26)

= {AE*NP * fz * EXP [-A::_*(tS + tsi):]/“g_ - x;) *

- *
t) EXP( “Ap u)

D 4 * 27
2 EXP (- )\ tu)} (A-27)

R s1

A-11



Ratio of Activities at Entrance to LLI

_ (.D,D [
R = (AR*N3>/ (AR*N3> (A-28)
Effective Energy at Entrance to LLI

(MeV per Disintegration of Parent)

_ P D
ELLT T SLLI + <R * eLLI) (A-29)
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APPENDIX B

DATA USED TO CALCULATE AGE SPECIFIC RADIATION
DOSE COMMITMENT FACTORS

This appendix contains the parameters which were used in the equations
listed in Appendix A to calculate the dose commitment factors in this report.
The biological, chemical and radiological parameters needed to calculate the
dose commitment factors are listed in the following tables.

The masses and radii for the total body and six internal organs for all
age groups are listed in Table B-1. The parameters for the adult are taken
from the description of Standard Man in ICRP Publication 2.(1) Organ masses

for the other age grdups were taken from Spector,(z) Cook ahd-Snyder,(B)

(5)

Altman and Dittmer,(4) Spiers and Cowser et a1.(6) The radius of the

organs were assumed to be proportional to the cube root of the mass.

Table B-2 lists the travel time to and through the Tower large intestine
(LLI) of the géstrointestiona] tract. The travel times for the adult were
taken from ICRP Publication 2 and those for the other age groups were assumed
to be proportional to total-body mass. '

The biological parameters used to calculate the dose commitment factors
for the lung due to inhalation of noble gases are listed in Table B-4.

Table B-5 lists chemical, radiological and biological parameters used to
calculate the dose commitment factors. In most cases, the metabolic parame-
ters were taken from ICRP Publications 2 and 6,(1’7) but for radioiodine the
fractions reaching the thyroid (and total body) calculated from data in ICRP
Publication ]O;(B) The 187 radionuclides are listed beside the left-hand
margin along with the solubility class for inhalation and the radiological
half-1ife (T-RADIOL). The biological half-1ife (T-BIOL), effective half-
life (T-EFF), fraction reaching organ of reference (F-W, F-A or F-2PRM) and
fraction not absorbed before reaching the LLI (F-*) are all assumed to remain
constant over all age groups for each radionuclide except tritium, radioiodine
and radiocesium. For the latter isotopes, information was available on the
variation of biological half-life with age (see Table B-3). The effective
energies (EPSILON) for the age groups are listed in the last four columns
of Table B-5.

B-1
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TABLE B-1. Mass and Radius of Body Orgins
for the Four Age Groups(]‘

Infant (2-6) Chi1d(2-6) Teenager(276) Adutt (1)
Mass Radius Mass  Radius Mass "Radius Mass  Radius
Organ (@) (em(@) _(qg) (cm) (9) (cm) (9) (cm)
Bone 770 2.4 1,640 3 4,900 4 7,000 5
Liver 200 5 530 7 1,200 9 1,700 10
Total Body 7700 14 16,400 20 49,000 27 70,000 30
Thyroid 2 1.4 5 2 15 2.7 20
Kidney 55 4 100 5 210 6 300
Lung 110 5 300 7 580 8 1,000 10
GI-LLI 16(b) 2.4 35(b) 3 100(b) 4 150

(a) Radius (x) is assumed to be proportional to cube root of the mass.

e (T hare. ("o
X = e mass
age <(mass)1/3 adult age

(b) Mass of contents assumed to be proportional to total-body mass.

TABLE B-2. GI Tract Travel T;mes for the
Four Age Gr'oups(a

Travel Time Travel Time
to LLI (t°) in LLI (t°)
(days) (days)
Infant 0.058 0.082
Child 0.12 0.18
Teenager 0.36 0.50
Adult 0.54 0.75

(a) Assumed to be proportional to mass of contents.
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TABLE B-3. Elements Having Age Dependent
Biological Half Lives

Half-lives (days)

Element Organ Infant Child Teenager  Adult(3,

Tritium(9)  Total Body 3.2 4.5 7.0 10

Todine(9-11) Total Body 20 20 50 100
and Thyroid

cesium(12)  Total Body 10 20 60 115

TABLE B-4. Biological Parameters Used to Calculate Dose
‘ Commitment Factor to Lung for the Noble Gases

Vital Capacity

of the Lung Mass(a) Ratio vc/m Breathing Rate Age-specific Conversion
Age Group (liters) (q) (2/9) (m3/y§ factor, Gai(d
Infant 0.6 10 5.4 x 1073 2045 4.94 x 1078
Child 1 300 3.3 x ]0_3 2560 2.41 x 10-8
Teen 3(b) 580 5.2 x 1073 4930 1.97 x 1078
Adult 4(c) 1000 4.0 x 1073 7300 1.025 x 1078

(a) From Handbook of Biological Data.(z) (2)

(b) Spector lists (pag? ;67) 3.7 Titers male, 2.7 liters female.

(c) ICRP Publication 2(1) Tists 3-4 Titers for adult male and 2.3 liters
for female; Handbook of Biological Datal?) lists 4.5 Titers
for males and 2.3 lifors for females, aged 18-65 years.

(d) Gai = (1073 m/2) (2.22 dpm/pCi) (5.26 x 10° min/y)(1.602 x 10
(ve/m 2/g) = (m°/y)

-8 g-rad/MeV) (103 mrem/rem)
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