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PREFACE

The Federal Radiation Council (FRC) was formed in 1959 1o provide recommendations to the
President for Federal policy on radistion matiers affecting health. The fist Federal radiation
protectios guidance was promulgated shorily thereafter, on May 13, 1960, and sct forth basic
-principles for protection of both workers and members of the general population. Over the ensuing
decade the FRC issued additional guidance on a number of radiation protection matters, but the
geoeral guidance issued in 1960 remained casentially unchanged.

The Council was abolished in 1970 and its functions transfered to the Administrator of the
sewly formed Eavironmental Protection Agency (EPA). In 1974 EPA initiated a review of the part
of Federal guidance that then applied to_occhpaﬁoml exposure. Two early components of this
review were a re-evaluation by the National Academy of Sciences of risks from low levels of
radiation (NAS 1980) and an analysis by EPA of the occupational exposures of U.S. workers (EPA
1980). These. were completed and published in July and November of 1980, respectively.

In January of 1981 EPA published proposed recommendations for new Federal guidance for
occupational exposure. Federal Guidance Report No. 10, issued in 1984, continued the process by
presenting new numerical values for derived quantities (i.c., concentrations of radioactivity in air
and water) thai were obtained employing contemporary metabolic and dosimetric models, but which
corresponded to th; limiting annual doses recommended for workers in 1960. The values given in
Report No. 10 were aot implemented by Federal agencics, however, because of the anticipated
adoption of new Federal guidance. '

On January 20, 1987, the President approved recommendations by the Administrator of EPA
for the new “Radiation Protection Guidance to Federal Agencies for Occupational Exposure.” This
guidance, which is consistent with (but in several ways is an extension of) current recommendations
of the International Commission on Radiological Protection (ICRP), constituted a major revision of
those parts of the 1960 guidance that pertained to the protection of workers.

This Federal Guidance Report No. 11, which supercedes Report No. 10, presents values for
derived guides that make use of contemporary metabolic modeling and dosimetric methods and that
are based upon the limits on committed dose equivalent stipulated in Recommendation 4 of the
1987 guidance. The Annual Limits on Intake (ALls) and Derived Air Concentrations (DACs)
tabulated herein are numerically identical, in most cases, to those recommended by the ICRP in
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their Publication 30. Exceptions include values for plutonium and reiated elements, which are
based upon information presented in ICRP Publication 48, and a few radionuclides not considered

in Publication 30, for which nuclear decay data were presented in ICRP Publication 38. We plan

to publish future editions of this Report on a regular basis 1o reflect improved information, as it
becomes available and is accepted by the radiation protection community.

These new derived guides will be implemented by the various Federal agencies having
regulatory responsibilities for workers in the public sector, such as the Nuclear Regu.latory
Commission and the Occupational Safety and Realth Administration, and by Federal agencies with
responsibilities for their own workers, such as the Department of Energy and the Department of
Defense. Federal agencies are cncoungéd 10 reference the tables in this and future editions of this
Federal Guidance Report in their regulations so as to assure a uniform and continuing application
of the 1987 Federal guidance. :

Recommendation 4 of the 1987 guidance is concerned not only with prospective control of the
workplace through limitation of committed dose, but also with circumstances in which the

conditions for control of intake have not been met for an individual worker. The present document

addresses only the first of these issues; the difficult and controversial problem of future
management of the over-exposed worke_r' is not considered here. That remains primarily the
responsibility of ‘the on-site health physicist, who must account for the physical characteristics of
the over-exposed individual and the unique conditions at the site. -

Also tabulated in this Report are coefficients for coaversion of exposure 10 committed effective
dose equivalent, and to committed dose equivalent for individual organs. These are intended for
generel use in assessing average individual committed doses in any population that can be
characterized adequately by Reference Man (ICRP 1979).

We gratefully acknowledge the thoughtful comments of ‘Marvin Goldman, Roscoe M. Hall, Jr.,
Ronald L. Kathren, DeVaughn R. Nelson, John W. Poston, Sr., Jerome S. Puskin, Kenneth W,
Skrable, J. Newell Stannard, Roy C. Thompson, Casl G. Welty, Jr., and Edward J. Vallario, Parts
of Report No. 11 have been clarified and strengthened through their efforts. Its final form,
however, is the sole responsibility of the Office of Radiation Programs. We would appreciate
being informed of any remaining errors, so that thcy can be corrected in future editions.
Comments should be addressed to Allan C.B. Richardson, Chief, Guides and Criteris Branch,
ANR-460. U.S. Environmental Protection Agency, Washington. DC 20460.

fode/ P

Richard J. Guimond, Director
OfTice of Radiation Programs (ANR-458)
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N 1. INTRODUCTION

Radiation protection programs for workers arc based, in the United States, on a hierarchy of
limitations stemming from Federal guidance approved by the President. This guidance, which
consists of principles, policies, and numerical pﬂmdry guides, is used by Federal agencies as the
basis for developing and implementing their own regulatory standards.

The primary guides are usually expressed in terms of limiting doses to workers. The protection
of workers against taking radioactive materials into the body, however, is accomplished largely
through the use of regulations based on derived guides cxpressed in terms of quantities or
concentrations of radionuclides. The valiies of these derived guides are chosen so as to assure that
workers in work environments that conform to them arec unlikely to receive radiation doses that
exceed the primary guides.

~ The purpose of the present Report is to set fdyth derived guides that are consistent with current
Federal radiation protection guidance. They are intended to serve as the basis for regulations
setting upper bounds on the inhalation and ingestion of, and submersion in, radicactive materials in
the workplace. The Report also includes tables of exposure-to-dose conversion factors, for general
use in assessing average individusl committed doses in any population that is adequately
characterized by Reference Man (ICRP 1975).

Previows Guidance asd Derived Guides

In 1960 President Eisenhower, acting on recommendations of the former Federal Radiation
Council (FRC), cstablished the first Federal radiation protection guidance for the United States
(FRC 1960). That guidance was strongly influenced by and generally conmsistent with
contemporary recommendsations of the International Commission on Radiological Protection
(ICRP) and the U.S. National Council on Radiation Protection and Measurements (NCRP). The
primary guides included limits of 3 rem per quarter (and 5(N-18) rem cumulative, where N is the
age of the worker) to the whole body, active blood-forming organs, and gonads; annual limits of
30 rem to thyroid and 15 rem to other organs; and a limiting body burden of 0.1 microgram of
radium-226 or its equivalent for bone secking radionuclides. '

Although the FRC recognized the importance of protection against taking radicactive’
materials into the body, it did not publish numerical values for derived guides as part of its
guidance. Rather, it endorsed the values in use by government agencies at that time. Those values
were contained in National Bureau of Standards Handbook No.69 (NBS 1959) (iater re-issued as
NCRP Report No. 22 (NCRP 1959)), which was an abridgment of Publication 2* of the ICRP

*Revised and additional values appeared in ICRP Publication 6 (ICRP 1964).



(ICRP 1959). These reports also formed the basis for the well-known tables issued by the Atomic
Energy Commission (Appendix B of 10 CFR 20), which still constitute a basic clement of the
regulations of its successor, the Nuclear Regulatory Commission.

Over the intervening years, substantial -advances have been made in the dosimetric and
metabolic models employed to calculate derived guides. Federal Guidance Report No. 10 (EPA
1984a) presented revised values for derived guides that were based on the 1960 primary guides for
workers (FRC 1960) but that were obtained employing up-to-date dosimetric and metabolic models.
These new models yielded a number of values significantly different from those in ICRP
Publications 2 and 6. The values in Federal Guidance Report No. 10 were not implemented by
Federal agencies, however, due to the expectation of imminent approval of new Federal guidance.

Curreat Guidance and Desived Guides

The FRC was abolished in 1970, through Reorganization Plan No. 3, and its functions
transferred to the Administrator of the newly formed Environmental Protection Agency (EPA).

The Federal guidance for occupational radiation protection now in effect in the United States
consists of recommendations by the Administrator of EPA approved by the President on January
20, 1987 (EPA 1987). This new guidance sets forth general principles for the radiation protection
of workers and specifies the numecrical primary guides for limiting occupational exposure. It is
consistent with, but an extension of, recent recommendations of the ICRP {(ICRP 1977).° 1t applies
to all workers who are exposed to radiation in the course of their work, cither as employees of
institutions and companies subject to Federal regulation or as Federal employees. It is estimated
that, in 1985, there were 1.6 million such workers (EPA 1984b).

The.complete texts of the guidance issued in 1987 and in 1960 are reproduced in Appendices
A and B of this Report. Major changes introduced in 1987 were:

° The ALARA principle, which requires that doses be maintained ‘as low as reasonably
achievable,” was elevated (o the level of a fundamental requirement, and it now forms
an integral part of the basic protection framework, '

° Protection against stochastic effects on health is based upon limitation of the weighted
sumn of dosc equivalents to all irradiated tissues (the effective dose equivalent'), rather
than upon the “critical organ™ approach of the 1960 guidance, which limited dose to
each organ or tissue separatcly. Additional organ-specific limits are provided o protect
against non-stochastic effects.

@ The maximum occupational radiation dose normally allowed a worker was reduced from
the previously permitted 3 rem per quarter (dose equivalent to the whole body) to S rem
in a year (effective dosc ecquivalent). The S(N-18) limitation on cumulative dose
equivalent has been deleted.

®Recommendations of the NCRP in their Report No. 91 (NCRP 1987b), in turn, are
consistent with the Federal guidance. '

YEffective dosc equivalent, stochastic heaith effects, and other such entities are defined and
discussed in Chapter 11, Appendix C, and the Glossary.



» Maximum work-related dose equivaleny to the unborn is limited to 0.5 rem during the
gestation period. [t is also recommended that exposure rates be maintained below the
uniform monthly rate that would satisfy this limiting value.

o The establishment of administrative control levels below the /limiting values is
encouraged. - Since such administrative control levels often involve ALARA
considerations, they may be developed for specific categories of workers or work
situations. Agencies should also encourage establishment of measures for assessing the
effectiveness of, and for supervising, ALARA efforts.

° Recordkeeping, including cumulative (lifetime) doses, and education of workers on
radiation risks and protection principles are specifically recommended for the first time.

s Control of internal exposure to radionuclides is based upon limitation of the sum of
current and future doses from annual intake (i.c., the committed cffective dose
equivalent) rather than of annual dose. If it is found that limits on committed dose
have been exceeded for an individual worker, then corrective action is required to re-
establish control of the workplace and to manage future exposure of the worker. With
respect to the latter requirement, provision should be made to monitor the annual dose
received from radionuclides in the body as long as it remains significant.

This Report is concerned, in particular, with two types of derived guides that may be employed
in the control of internal exposure to radionuclides in the workplace: the Annual Limit on Intake
(ALI) and the Derived Air Concentration (DAC). An ALl is that annual intake of a radionuclide
which would result in a radiation dosc to Reference Man (ICRP 1975) equal to the relevant
primary guide (i.c., to the limiting value of committed dose). A DAC is that concentration of a
radionuclide in air which, if breathed for a work-year, would result in an intake corresponding to its
ALI (or, in the case of submersion, to an external exposure corresponding 1o the primary guide for
limiting annual dose). DACs are thus used for limiting radionuclide intake through breathing of,
or submersion in, contaminated air. ALIls are used primarily for assessing doses due to accidental
ingestion of radionuclides. Values of ALIs for ingestion and inhalation and of DACs are preseated
in Table 1 for radionuclides of interest in radiation protection.

These ALIs and DACs are based upon calculations originally carried out for the ICRP. In its
Publication 30 (ICRP 1979a, 1979b, 1980, 1981a, 1981c, 1982a, 1982b), the ICRP issued revised
derived limits which conform to its recommendations in Publication 26 (ICRP 1977). The derived
limits in Publication 30 (which superseded those presented in ICRP Publications 2 and 6)
incorporate the considerable advances in the state of knowledge of radionuclide dosimetry and
biological transport in humans achicved in the past few decades. They also reflect the transition
from limitation of dose to the critical organ to limitation of the weighted sum of doses to all organs.
The relationship of the new 10 earlier derived guides is summarized in Fig. 1.

The AL! and DAC values tabulated in this first edition of Federal Guidance Report No. 11
are identical to those of ICRP 30, except for the isotopes of Np, Pu, Am, Cm, Bk, Cf, Es, Fm, and
Md. For these, new values have been computed using the more recent metabolic information in



Federal Galdance
FRC (1960) EPA (1987)
ICRP 2 . '
(1959) NBS 69/NCRP 22 .nol applicable
2 ICRP 30 Federal Guidance Federal Guidance
(1979-81) Report No. 10 Report No. 11

Fig. 1. The relationship of various tabulations of derived guides to the applicable Federal
guidance and to the dosimetric and metabolic models used in their derivation. For example, the
tables in Report No. 10 make use of coniemporary metabolic modeling, as' described in ICRP
Publication 30, but conform to the limits specified in the 1960 Federa) guidance.

ICRP Publication 48 (ICRP 1986). We have, in sddition, provided guides for a few radionuclides
(Sr-82, Tc-95, Tc-95m, Sb-116, Pu-246, and Cm-230) not considered in ICRP Publication 30, but
for which nuclesr decay dats were presented in ICRP Publication 38 (ICRP 1983),



TABLE 2.2

Exposure-to-Dose Convmion Factors for Ingestion

Explanation of Estries

by o

For cach radionuclide, values in SI uniu' for the organ dose equivalent conversion factors,
brso. and the effective dose equivalent conversion factor, hg 5o, based upon the weighting
factors set forth on page 6, are listed in Table 2.2 for ingestion.

The bold-face entry for a radiosaclide indicates the factor used in determining the ALI for
ingestion in Table !.a. .

The fractional uptake from the small intestine to blood (f,) for common chemical forms of

. the radionuclide.

The tissue dose equivalent conversion factor for organ or tissue T (expressed in Sv/Bq),
i.c., the committed dose equivalent per unit intake of radionuclide.

The effective dose equivalent conversion factor (expressed in Sv/Bq). i.e., the committed
effective dose cquivalent per unit intake of radionuclide:

hE.SO- ?thf‘” .

To convert to conventional units (mrem/uCi), multiply table entries by 3.7 x 16°

As an example, consider the factor for breast for ingestion of C-11:

Bossstso ™=  2.98 x 107'2Sv/Bg
x 3.7 x 10° = LI x 10 mrem/pC|
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Table 2.2. Exposure-to-Dose Conversion Factors for Ingestion

Committed Dose Equivalent per Unit Intake (Sv/Bq)

Nuclide f, Gooad Breast Lung R Marrow B Surface Thyroid Remainder Effective
Hydvegen '
H-3 10 1130 et Lt Lo amie” 1L7e” et 1maet
Berylian ‘
Be-7 5107 567110 6971012 Lat 1o 12310M" 503107 60810 sBy 10" 348 10M
Be-10 $107 24210 24210"  24210" 72310 215107 24210 266 10° 1.26 10°
, 12916  Lliwall
c-1 10 34110 298107 309107 3418107 20310 29710" 315410 39 1e?
C-14 10 56410 5.64 107 564 10'°  56410' 56410 56410 56410  Sse10®
F-18 10 49710"  63610'7  65410'  s9410"  60210" 452107 703 10" 331 10"
187 10® ST wall
Sodism
Na-22 10 281 10 2.58 10° 2.51 10? 4.2910° 5.54 10° 2.50 10? 3.18 107 310 18"
Na-24 1.0 34310 27110 26010 174101 46810 26010 531 10" 334 16%
Mg-28 5107 8.6810' 27210 19610 92410 149 10° 16810  $7810°  21810°
Al-26 110! 101 10° 645 10'° 37610  1.35i0? 97110 31210 94710° 394 10"
‘ _
Si-31 1107 114107 BOSI0MY 75510 83310 1.SBIOM 7.2010' 48610 1.46 1Y
$i-32 V1ot 7o’ 7ot 1710 1710 117100 11700 16910° 59010
- : 621 16”° LLI wall
P-32 810" 65510' 65510 65510  3.09 10° 787107 6.5510'"  26710° 237 18*
- P-33 8100 937 10" 93710 93710 49910  1.3210° 93710 12210" 24810
s ' . N . )
S-35 B0t 76310 re310" 76310 763107 76310"  763i0" 225100 111300
110 953 10% 953107 95310 95310' 9.5310™ 953107 63910° 198107
123 10" LLI wall
C1-36 10 79910' 79910 79910 79910 79910 79910 86110 81810
Cl-38 16 875100 285210 816107 gl2tol 15410 1061007 19210 636 10"
‘ ‘ 896 16® ST wall
C1-39 10 10610 10210" 10510 97810 89310' 821107 14210  496.10"
: 62316 ST wall
Potassiom .
K40. 10 50710°  48910° 48510  49110°  48810°  48510° 518107 . Se210°
K-42 1.0 213107 20810'  20710'  20810™ 20710  20610' 53010  3.06 10"
K-4) 1.0 18010 1L6S10' 17010 17810 16810  1.6210' 28910 208 10"
K-44 1.0 s19100 SITI0'  SS510'2 469107 40810" 365107 14410 467107
. - ~ 616" STwall
K-45 1.0 130t 348 50" 377100 3310 26510M 2164107 926 10" 301 10
421 10° ST wall
Calclu»
Ca-41 ot 2709 319 10 28410 1.78 10° 4.01 10" 28410" L0410 344101
Ca-48 310t s36 0t s36 10" s36101 3147100 52310 53610 24010 883 10®
Ca-47 310" 7.46 1070 2.26 1010 1.54 10710 1.49 10° 4.07 10° 1.38 10°'°  4.06 10* 1.76 107
Sc-4) 1% 107107 180" 6381017 273101 93610 644 10 56710 206 10°%
Sc-44 110° 200100 34010M  12610" 481107 1e810" 151107 10810°  38710%
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Table 2.2, Ingestion, Cont'd.

Commitied Dose Equivalent per Unit Intake (Sv/Bq)

Nuclide f, Gonad Breast Lung R Marrow B Surface Thyroid Remainder Effective
Sc-44m 110* 170 10° 20010 S50 338100 11410 460107 764107 2nw
Sc-46 110 201107 25110' 48610" 40310 13910 169107 31810° .13 107
Sc-47 110 L1210 12110 1.6210' 31310V 1.0t 10" L9 1%010° 6.04 10"

: 614 16° LLI wall
Sc-48 110* 2.0410° 27410 $9810" 42610 14610 891107  4.4710° 1.9¢ 10°
Sc-49 110* 12510 38010' 250107  44510" 19210 43810 22710'  &pe jo
Ti-44 1107 470107 2.54 107 235107 10410° 256 107 231 10 1.30 107 625 10”
Ti-4$ 1107 6.8410" L1510 462107  1.6410" 576 10%2 56030V 46910  16210%
Vanadten .
V47 1107 68110' 226107 18410" 236107 105107 165107 14910  47310"
‘ » 43410%° ST wll
V.48 1102 273107 3541000 15310 59310'° 23710 19210" 49910 23210”
V49 1107 83210 227107 223107 3461077 818107 23210V 524 10V 1.66 107"
134 16%  LLI wall
Cr-48 1100 33110 so110" 196 10" 93810 4610 14010 44910 e 10
1102 34710 413 10" 791107 g4l 10" 2386 10" 202102 47410' . 24710%
Cr49 1107 1.1010% 3211017 240100 41510 169107 28010%7 1511070 498 1M
1107 Lo 610" 233100 41210 16110 201100 153100 4se et
Cr-51 1100 40010 751007 43810 12510 18610%2 371101 87510M ase et
1107 396 10" 449407 94710V 852107 319107 426107 9u710M 39310V
Mn-$! 1107 106107 3341017 24610M 40510 18010" 34610 23610 7.8 10"
Mn-52 110! 27410° 455107 20410 75910" 42210 10410 38710° 2e810°
Mn-52m 1107 77810 33610"7  3.06 10" 33610"7  1.5310M 344107 15210'° 488 10"
. 518102 STl
Mn-53 1107 20910 185100 15310 24810M 22510 16210 6.2810" 292 14"
Mo-54 1107 948100 27710 22910 48910  sM 0 13310 121101070 748 16¥
Ma-56 110" 853107 1L7610"  8.8010%F 24310" 106 10" 24010 78410 264 10
::sz 110!t 63710 10810 413107 1.5910°  es210"  19510"  43710° 18110°
Fe-5$ 1107 10710 10410 10210 1050 10510 1L1010'° 30010 1.6 1%
Fe-59 110" 1.66 10° 73710 6351010 B4S10° 661107 60310 35610 181 10°
Fe-60 1100 3sti0t 315100 114 10° 130107 3.06 10° 3.06 10 6.04 10° 41210°
Cobakt ‘ } : '
Co-55 510 77210 11010 30710" 168100  61210" 95710% 313 10° 1.18 107
310" 62710 1.2010"°  6.06 10" 1.6610'°  g2110"  42310" 247107 s.46 107
Co-56 5107 347107 6.1810'° 30410 87010  43210" 23210  53710° P RART o
3100 39310" 161107 141 10" 1.8810°. 144107 1.3210° .68 107 AV I o
Co-57 5107 1.8310'  41010" 289 10" 88410 49210"  19310" 44210 201 10"
3100 29410 1.5810'° 163107 267107 21210 L1510 53910 3320 10
Co-58 s107  1.04 107 17910 85310 26010  1.2510"  63110"  1.5810° LV B o
310° 10810° 4350100 405107  54010"° 407107 364100 165107 96810
Co-58m 5107 47110 86510 481107 1.2210% 65910 40510 16910 246 18
3100 55210 - 27310 258 10" 31510 257100 241107 63810 218100
Co-60 5107 3.9 10" 1.10 10° 87710 132107 9.3910' 88 10" 497107 277 10°
3t 1.2310° $.08 10" 4.96 10" 5.49 10" 4.81 10" 4.68 107 1.06 10° 1.8 107
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Table 2.2, Ingestion, Cont'd.

Nuclide

Co-60m

Co-61

Co-62m

Nickel
Ni-56
Ni-57
Ni-59
Ni-63
Ni-65
Ni-66

© Cu-60

Cu-61
Cu-64
Cu-67

. Z.n-bl
Zn-63

In-65
Zn-69
Zn-69m
Zn-Tim
ZIn-72

Gallem
Go-65

Ga-66
Ga-67
Ga-68
Ga-70

Ga-72
Ga-73

Ge-66
Ge-67

Ge-68
Ge-69
Ge-71

Committed Dose Equivalent per Unit Intake (Sv/Bq)

fy

5102
310!

51073
30!
5 102
3100

5102
5102
s102
s10?
5102
5107

510!

510!
s10!
s 10!

510!
510!

510"
510"
5 107
5107
510

1107
1107
1107
1107
1107

1107?

1.0
1.0

1o
1.0
BT

Remainder

Gonad Breast Lung R Marrow B Surface Thyrod

193 10" 7.75 107"} 7.08 100" 917108 se2101 132100 3.21 102
1.50 10" 2.;3 10 23010 25410 208 100" 1.86 10 321109
1.36 10"
43610 872107 47610V 20210 7.49 10" 1.41 10" 23210
4.64 10717 1ST100% 1.2410 26510 15010 90310" 214 107
51610 23410 22810 212107 10310 261 00" 96110
.S.IO w0 236 10 23110 2a310% jos0M 29710 956 10"
' 1.5 1007

1.6310° 2.36 10°'° 7.86 10" 381 10" 1.58 10°'° 5.24 10" 1.82.10°
1.0 10° 144 10 368 10" 22210 805 10" 1.07 10" 2.3410°
383 10" 358 10" 3.50 1071 366 107V 3.62 10" 3.90 10" 1.03 10
8.50 10" 8.50 o 8.50 10°"! 8.50 10! 8.50 10" 8.50 10" 3.20 10
24) 10" 56310 27510% 7.26 10" 289 107" 67910 53210
6.79 10" 2.03 10" 1.46 1O°Y 2.44 )0V 1.69 10" 1340 1.07 10°°
3.4 10
1.36 10°"! 58510 53210 58110 28410' 92010 15510
.

$.46 lo—ll \ n 1] [H ] i
. 8210 1.09 107 19210 L1210 12810 32830
47810" 15910 12s10" 19410t 13900 1310t 35710
118107 62910"  s9410" 81310 676 10" 55210"  9.8410"
.00 100 1.97 1o’ g7010 20410 165910 176100 2.84 10°
896 10" 34110" 29210 38710  20710"  92310" 18510
_ ‘ 5.63 19

1.56 10° 3.28 107 108 10? 450 10" 450 10* 121107 4.59 10
410" 41710 w1710 s 10Y sa810”  qari0Y 191 100
123167 44210 3e310"  asio" 72710 3.2810M 999400
L1910 32610 23010 48610 09 10" 1.59 10" 66210
1.08 10 44610 37410  8s%10"™®  1Lp10? 36410 32010°
252107 12310 L2310 13030 sss 10" 0210 1.70)10M
_ 189 10"

5210 165101 22710M 11310 399 10" 364101 38010°
15810 L7010 238107 41410”14010 24310" 549100
;.95 o 4.56 1012 2.79 1013 58110 218 101 261 10" 286 107°
34310 1.06 10’ 9.4010" 1.0910% 493109 107100 675 10"
, 250 107"

85210 11910 s 10M 17910 62310 49510 331107
4.62 10" 6.51 10" 1.93 1072 137 10" 194 1012 1.9310" 88110
369107 3ot 33610t 3stiot a2 10t 3230t 1.08 100
271101 325 w'j 364 107 309107 26310 21710 11010
, 50 10"
24210 22310 22810 23310 22510 222107 422100
74410 67510" 68610 12010 66510 659107 1.7210°1°
194 10' 181107 175107 18810' 186 10" 21010'7 43140

9.70 10"

93210
ST wall

sS4
o.60 107V
31010

3.09 10"
ST wall

1.08 10°
Le210”
567100
1.56 10°%
1.68 10"

324 107
LLJ wall

s.21 10"
ST wall

.18 10°%
1.26 10
188 10%

938 1%
59210
ST wall

390 10°
200 10"
185 10"
240310
1.4910°

242 w“
ST wall

130 1¢*
212 10"
9.24 101

2.03 10"
ST wall

118 10°
.79 10%

S8 10

15210
ST wall

289 1%
1.01 10"
.60 101
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Table 2.2, Ingestion, Cont'd.

Committed Doaee Equivalent per Unit Intake (Sv/Bq)

395 10"

Nuclide f Gonad Breast Lung R Marrow B Surface Thyroid Remainder Effective
Ge-75 10 43010M 4311077 43310"  43410'7 429107 424107 74610" 25410
, 3291069 STwll
Ge-77 10 86210 s2110"  83010"  Bes g’ s2110"  78710" 321107 18510
Ge-78 10 28210 - 27410" 276107 281 10" 26910" 26210 11510 719 10"
59918® ST wall
Arsenlc
As-69 st 426107 110" 15610 186107 103107 s2210M 0 11510 36210
: o ’ 42410° ST wall
As»-70 s100 4es10' 1010 Liste™ 10! s1910f 330" 910" L3 e®
As-T! 5107 30610'  79110" S840 L1210 7.0310" 470107 98210 46710
As-72 S107 6.4010™ 19410 - 148107  23810'° 16310 12810 466 10°  1.6410”
As-73 st 40" 370" 3400M 42910 402107 39210" 53810 19110
As-74 5100 62510 235810'° 23110 30410 23610 20310 265107 107 10"
Asr-16 5100 21610 1.0910'°  9.8310" 12010 1.0210"  93510"  43510° 14110°
As-71 s10t 270" 24210 23910M 24610" 24110 2380 10910 3.44 101
kBT BT od LLI oall
As-78 510t 30710 LIt s9210" 12710 8.0510W S.e010' 56310 181 10%®
Selcalun
Se-70 810" 4.00 10" 1.78 107" 1.56 10" 199 10" 135 10Y 1.0210" 26410 967100
s10? 6.54 10" 14210 r4610" - 188101  7.04 10% 1.0710" 3010 1.3 104%
Se-73 810" 10710  $53310"  5.0710"  64610"  S.0810"  41610" 48310 196 10¥
5107 22710' 32810 L0710 sss a0t 19810 29110 121107 43410°
Se-TIm 810" 904107  45910' 439107  S4410? 422107 3403107 62010 230 18M
‘ $10° 18110" 28510 L1310M 458107 16610 25310 12110 419 )M
Se-75 810" 1.8010° 1.45 107 1.66 10° 2.07 10° 1.70 10”? 1.1310?° 4.68 107° 26010°
$107 592100 1.4110° 11010 24310 14310 71400 847107 4T20®
Se-79 810" 90610 90610 90610 90610 90610 © 90610 57310°  23510°
5100 56610 56610  56610"  56610"  se6 10t S.66 101 1.04 107 151 10%
Se-81 810" 21810Y 20710 20710Y  20710" 20010 19710  s3o10"  16010"
S10 32010 15310M L4 10M 16710 93410 45210 ses10 170 10H
: 21716® ST wall
Sc-8lm 810" 32110 3.02107 30010 30910 30110'  29510' 12810 46510V
s10? s7810M 18010 1as10M 281107 15110 33010% 188107 567100
Sc-83 810" B4610  46910" 458107 465107 29910'7 18710 10210  3.47 10"
I91e® ST wall
$107 9.4010" 360107 31710"%  37610" 1681077 369100 13310% 43810
Bromine
Br-74 1.0 827107 87310" 978107 788107 644 10" 55210" 14910 505107
: 63419 ST wall
Br-T4m 10 15710 1.62 10" 1.76 10" 1.5310" 133010 L2010 23510 806100
. . 1.01 10 ST wail
Br-75 10 15210 1.54 107" L6s 10" 1.61 107" 1.46 10" 1.32 10 12810 494100
. _ 25 16® ST well
Br-76 10 317100 27410 27610%  28810' 27210 271310 539100 36610
Br-71 10 19510" 68010 71210 79910  7.2310"  6THIOM  10010'° 83410V
Br-80 1.0 79810" 328107  g4910"  gaat0® 79110V 17110" 50710 1.58 10
: 2010  STwl
Br-80m 10 39410° 39110 39310 39910 390 10" 15610 748514
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Table 2.2, Ingestion, Cont'd.

Commitied Dose Equivaleat per Unit Intake (Sv/Bq)

Nuclide f Gonad Breast Lung R Marrow B Surface Thyroid Remainder Effective
B1-82 1.0 44810 38110  38410'  41410° 38010 38310 58010 46210
Br-83 1.0 73510 73400 73510' 73510 133107 7133100 6.5400" 24710

19716 ST wall
Br-34 L0 67510 66210'7 699107 621107 55610" 520107 14810 491 10"
68210% ST wall
Rb-79 10 274107 310" 38610 32910 28710 22010 880" 27910
388 10%° ST wall
Rb-81 10 212100 20110 211100 25610 293 1070 1.8S 10" 7.9210" 391 10"
Rb-81m 1.0 28210 2:6310'  272)0' 33810 39210 251107 L4410 63510
57910 ST wall
Rb-82m 1.0 80510"  7.5810" 17410 9.0710" 88410" 699 10" 1.86 10 L1210%
Rb-33 1.0 198 10° 1.713 10° 1.79 10° 2.61 10? 3.0210° 1.74 10° 217107 208 10°
Rb-84 10 25210° 2.29 10" 22910° 34310° 441 10° 2.29 107 219 10° 2.70 107
Rb-86 1o 215107 2.14 107 21410° 3n10? 6.86 10° 214 10° 23310° 253 10°
Rb-87 10 L1410°  L1410° 11410 20210" 38010°  L1410°  11710° 133 10°
Rb-88 1.0 27810'7  28210' 291107 27610 275107 243107 13010 47110V
73210° ST wall
Rb-89 1.0 332100 338107 - 368107 35310 41910"  22110"  so4 10" 265 10"
: 36310% ST wall
Sr-80 it 4a3000"  1.2610" 9410 1ssi0M 73500M s0910%  98710'°  3ariete
1107 44110" 894 10" 471 10" 120107 437107 565107 108107 338100
Sr-81 3100 13210 38210M  29210'7 4BS10M 225107 73430 179107 sss et
1107 146107 3.5710" 244107 466107 18110"7 227107 18810 el e
Sr-82 3167 15610° 795101 709100 490167  66910° 69510 15510°  aed1e”
1te? 1.2210° 162100 44510 39210'  29910™ 25910 20710° 661107
. .1.10 109 LL! wal) -
Sr-83 3100 38710 16510 . 4510 1.5310 24010 33010" 1.31 10° $33 10"
110 488100 - 65 10" 1311 10110 404 10" 2631012 1.75 10° .70 107
Sr-8S 3107 6251070 2531070 206107 597100 6.0610'° 205100 13110 s34 0%
1100 58210 7134 10" 1.67 10" 1.3010"° 569 10" 814107 75610 403 1M
Sr-85m 3100 52210M 12990 82110 22310 LSS0V 27210 Lea 10" 623 10
1107 56310 10610 61010 192107 713107 s3710M 152101 646 1M
Sr-87m 310" 20410 40310 22510"  ed210"  25810" 92010V 83010 1710
1107 234000 38710 153107 6100307 21110 162107 94710 sy oV
Sr-89 310" 24010 24010 24010  32310° 431 10° 24010 61110° 1% 10°
1107 8.0510'  79810" 197100 1.0810° 16110  79710' 825107 2.50 10°
. ) 289 190 LLI wall
Sr-90 31100 1.5110° 1.5t 10° 1.51 10° 1.94 107 419 107 1.5t 10° 6.1410° 385 10°
1107 so410t S0410'"  S0410"  6.4510° 1.9 10° 504 10" 6.70 10° et
Sr-91 3100 21010 498 10" 308 10V 1.08 100  7.90 10°" 24) 10" 1.98 10° 674 10%
) 107 24810 35710 9.81 100 55310 20210 190107 254 10° 839 109
Sr-92 3107 sOL 10" 26910 189V 38710 213 10" 13510 1.3710° 443 10
v10? sasiot  p0a0t 722007 22990 490 13010 172107 543107
Yttrimm ) .
Y-86 110* 121107 1.68 10'° 42710 256 10" g3t 10" 608 10°'7 256 107 1.14 10°
Y-36m 110° 694 10" 9.68 10" 247107 1.50 10°" 13510 1.50 10°'°

5151012

6.61 10!
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Table 2.2, Ingestion, Cont'd.

Committed Dose Eguivalent per Unit Intake (Sv/Bq)

Nuclide fy -Gonad Breast Lung R Marrow B Surface Thyroid Remainder  Effective
Y-87 110* 69710  78410"  Lasi0" 138100 46010" 1410 151107 essie®
Y-88 110t 23610°  31810"  6r410"  s0s10®  17810"  pai0t 285100 16210f
Y-90 110 a0 270" 52610 30100 367500 126101 9.6810° 291 107

_ S » 31610°  LLIwall
Y-9%0m 110° s4ti0h se210 21910 13710 470107 30010 S8110° 1911¢%
Y-91 110° 354107 ssaio? 202107 639107 61310 12910 85710° 257107
o ’ kY BT o LLI wall
Y-91m 110¢ - 694107  18410" 1281017 2241007 710" LiTie? 29210 iz ie®
Y92 110% 196101 38510 139107 49110 17510 1L7710Y 110100 Sas1e®
Y-93 110% 220010" L1310 86710 49310 1700 126107 40910° L1310
Y-94 L10% 361107 137107 125107 133107 607107 134107 11310"  s33 0"
, B a1 1r®  STwall
Y-95 110* 112107 S50 sss10 497107 25210" 63010 sesaot 275 107"
310® ST wall
Zirconlawm
Z1-86 210° 1.16 107 13710 23610 23000 739 10" 30107 231 )0° 1.4 10
Zr-88 2107 52810 736107 24110" 158107 13010 106107 18010 40310
Zr-89 2107 93410 11710 22710 18910 5710 26210" 218107 9.28 10
Zr-93 2100 9.2310M 197107 115107 24210 s3420® 731 10M 283107 4481070
2198 2107 81610%  1.0510'  23410"  21410'° 48610 82710 253107 1.02 187
Zr971 2107 622107  §4210" 176107 130107 45510V 2661077  69810°  22810°
Nisblems : o S
Nb-38- 1102 355107 - 213107 23410 186101 94710 22210 r41 0" 24010
' S 19910%  ST.wall
Nb-89 1107 80610" 14210 60410% 201 10" 765107 8S610M 83810 27710M
ll::-a'; 1107 509100 10610 S9010" 14110 S I0M 61910 e 131100
:fb-l:o 1107 135107 187107°  Sa210" 291107 10910 901 10" 350107 14610°
Nb-93m 1107 13410 257107 24510'  23210M sesao! 24410 42510 L4110
14716°  LLlwall
Nb-94 1107 180107 34710'°  1.7210'° 739100 76510 12310 43010° 19318*
Nb-9$ 1107 805107 107100 27410" 1991077 294100 1a810" 147107 e ¥
Nb-95m 1107 93010 1.0610" 282101 330" 430" 63w 197107 62210

. (A LLI wall
Nbv-96 1107 119 10° 15910 36500 25410"  9.1310"  63710Y 305107 1.7 10?
Nb-97 110 14510 33010 19810"  42010" 160107 211 10" 194107 e toM
Nb-98 1107 1940"  B4S10% $73100 99710 396100 6381077 30210 Lez10%
Molybdessm C '

Mo-90 B107 24210 10200 11210 135100 - 18410 18210 6950100  anm et
S0 621107 g3910M 2370M 137007 syie" t0410P 1M 10* 1910
Mo-93 107 12710 99610 10610 28210 15100 9.4210"  23910" 3e410%
S107 25410" 6781017 66310'7 197107 722107 58910 1.7410° 68216
Mo-93m 810" 14210  60310"  S4810"  7.6810"  SI010" 364 10 30910M 186 6%
5100 33510 57810M 198107 84010M 308 10" 412107 7.2210" 333100
Mo-99 TR0 22110 1831010 19310 533 10'  7.69 10" 164 10'° 208 10° 8.22 10
$107 21810™ 34330 wsviot g32i0M" szt 10310 42810” 1.36 107
13710°  LLIwall
Mo-101 810" 346101 192107 19110 192107 1As1eR sse 10!  s010" 278 10M
AU ST wall
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Table 2.2, Ingestion, Cont'd.

[

Committed Dose Equivalent per Unit Intake (Sv/Bq)

Nuclide f, Gonad Breast Lung R Marrow B Surface Thyroid Remainder  Effective
Technetions
Tc-93 810" 3.46 10" 1.48 10" 1.2t 10" 1.60 10" 1.04 107" 9.78 10" 87410" 43710
Tc-93m 810t 12300 S2110M 434107 570107 366107 42410" 45310 200107
Tc-94 s$10' 12510'  sog10' 434 107 5.77 10" 389 10" 48410 29810 1% 16®
Tc-94m 810" 1.7910" 82410'7 76110' 863107 5651072 194 10" 20710  7.57 10V
Tc-95 B0t 11410’ a3’ an200" sspa0” 39710 331100 225100 126100
Tc-95m 810" 1710 L7310 16710' 203100 16310 79610  7.15107 393107
Te-96 8100 69910  33510'° 10410 38410 29110 1.5510° 1.2710° 145 10"
Te-96m 8100 61110 2941077 267107 335107 25410 19910 LIS10V 861 10V
Tec-97 8100 16810 . 1010M .02 10" 1.2710% LI 17710 107100 463 1o
Tc-9Tm 810" 51510 s.2210M s.24 107" s.4610" 53710 1.44 10° 85410 336 10°°
Tc-98 810" 72610  46110' 45410 508100 42610  3.5410° 2.78 10°° 132 10”°
Te-99 810" 60410"  60410'" 60410" 60410" 60610" 162107 1.0210° 395100
Tc-99m 8100 97510' 35710 314100 62910" 40610' B4 10" 33410 168 16
Tc-101 8107 629107 40610 41310 43610 25510 3891077 36610 L1410
) : ’ 1.50 107 ST wall
Tc-104 810" 47310' 27210 210107 26210 18910% 219 10" 1.60 10 511 10"
626 10 ST wall
Rutheninm .
Ru-94 s10% 425 10" 857107 424101 1SS0 42910 666 10" 26610  93710M
Ru-97 S107 23810 - 263 10" 643 10" 525 10" 193 107" 322107 38910 188 0®
Ru-103 S107 57210 120107 73100 166100 96310"  6.2500"  21010° 824100
Ru-105 $100 96710 1.5910%" 6211077 23510"  88910' 182107 85410  18710%
Ru-106 S10t 164107 1.44 107 1.42 10° 1.46 10”° 1.43 107 .41 10° 211 10° 1.40 10°°
A 7.09 19° LLI wall
Rhodione .
Rh-99 s10? 69310 10410 43710 1.8210"  gI1710" 90t 129 10" 608 107
Rh-99m st 82210 131 ! 4.64 10' 201 10" 713107 g1 10" L7310 LT Iet
Rh-i00 st 111100 1.5610'° 44810 237100 sme' L0 LTI ass e
Rh-101 S107 647107 26210 24310 40410 31210 20910 111107 626 107"
Rh-10im 510 32410 38110 106 10" 74710 27510 6.01 10 S6410'° 267 ®
Rh-102 s10° 354100 1.5010° 1.3110° 1.83 10° Ler10®  1.2810° 41910°  28216°

Rh-102m $107 78410  29410' 24930 35710 27410 . 23510 31410° 1.27 10°-
26 10° LL] wall
Rh-103m S10t 40210 86510 49310 1.01 10" s2910" 327100 104 10" 31410
Rh-105 s10 580 10" 897103 386102 147001 615100'7 291 10" 1.27 107 399 10"
i LLiwl
Rh-106m 510t 1.30 10 26210 1.26 10°M 350 10" 1.30 10" 1.94 1072 43810 1L7418%
Rh-107 5107 1.2410" 480107 41600 s8s10Y 251107 31610'  s2sao" 1.63 10"
18716% ST wall

Pailsdion _

Pd-100 5107 14310° 16010 27710" 30010 10310 459107 244 10”7 1.16 10

Pd-101 $107 10410 1.27110M 300 101 20900t 130t 310" 268100 Li290®

Pd-10) s10? 41310 1.58 102 12810 658 10%7  20010" 44030 67210 21310
23210”° LLI wall

Pd-107 5100 99110 99110 99110 536107 14310 99110M 13510 40420

47210® LLiwall
Pd-109 5107 79010' 627107 1.49 10 204 100 1.0210'  9.48 10" 1.95 10" 587 10
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Table 2.2, Ingestion, Cont'd.

Committed Dose Equivalent per Unit Intake (Sv/Bq)

Nuclide f, Gonad Breast Lung R Marrow B Surface Thyroid Remainder Effective
Siives
Ag-102 s107 52810'  27810'7 282107 25710"  1.2410"7  28610" - 83610" 27510
3.00 16" ST wall
Ag-103 S107 1480 3.52107  21810"  4m 0”2 181 107 261 101 13710 40218
Ag-104 $107 52710 12510M 7681017 gssi0ft s98 10T 92610 14700 e2210M
Ag-104m s107 18310 4631017 299107 - S$6510'7 22110 3ss10V L0100 4ss10V
Ag-108 5107 64310  L11107° 956 10" L1710 79510 200 10 113107 85210
Ag-106 s107 301107 11810"7 106107 127107 s4e 0P 98410 120100 228 1O
: _ : 121" ST wall
Ag-106m si0? 25910° 38410' 19210  58310' 22910 39210 315107 175 10”°
Ag-108m si1e? 193107 S1A107° 60310 663100 35510 130100 444100 206 107
Ag-110m $107 29910° 75110 83010 9.4210'° 49310  18110'  60810° - 292107
Ag-111 5100 358 10" 109 10" 88410% 13810" 967107 748102 451 10° 1.3710°
: ' 148100 LLIwall
Ag-112 S107 444 10" 889 10'7 430107 L1910 48610 137107 1LQW0° waie®
Ag-115 $100 393107 L1310' 88810" 13410 583107 129107 13910 43110
’ 41310 ST wall
Cadmivn
Cd-104 s10? 6.25 100 L1710 49110 164 t0Y 5.8810' 137107 1.4310° 639 10"
Cd-107 $107 1.0510°  10110M 328107 24210% B0 200100 20510% 67610
Cd-109 §107 346107 330100 317107 37010 32890 27510  11010° - 2S5 107
. , : _ ‘ 408 10"  Kidney
Cd-113 si0? 315107 3.1510° 3715107 3.71510° 375 10° 3.75 10" 1.48 107 4.70 10°
‘ : 616107 Kidneys
Cd-113m s10? 31.4410° J410° 344107 44 10" 3.4410° 14107 137107 435100
) sS4 10 Kidneys
Cd-115 $107 11710 44410 16510 740 10" 3.06 10" 94910 48 10° 1.54 10°
' 1.50.10° LLI wall
Cd-115m 107 184107 16610 16410 16810 16410 16110 142100 437107
Cd-117 S107 87410 160107 6681077 23710"  88310'7 1561077 947100 30310
Cd-11"m 510°% 208107  3.6) 10" 144 10" 524 10V 19110 28350 85110 32110
Indiam
fn-109 2100 7.34 10" 11610 at0o10'  p9siet 106107 600107 17710 6410
In-110 2167 371210 60010 2.1010% 369 1OV 305107 3061017 S6710'° 18610
699 m
In-110 <2107 1510 7351017 44910'  9.3310"  3S710'F  s506 10" 27710 93914
49h
In-111 2107 41510 43710 835107 10810 37310M 2101007 18010 38910
In-112 2107 S0B107' 26510% 26610 235310 LIS 22810 20710% 64610
. 798 10" ST wall
In-113m 2107 9.5810'7 186107 92510 2821100 102107 99710 837107 - 283 10"!
In-114m 2107 249107 13210 12290 351107 1.81 10° 11710° 134000 4.6110"
436 10 LLI wall
In-115 2107 4.86 10" 4.86 10° 486 10° 153107 1.9110% 4.86 10° 6.41 10 426 10*
In-115m 2107 22010 3161077 103107 611107 219100 186 10" 238100 93310V
In-116m 2107 211910 864 10M 573107 10110 404107 707107 16010 se316"
In-117 2107 18210V 215 10712 1.54 10" 288 1017 L1210 1a3soY 7.68 10" - 189 10
In-11"m 21 2191000 3.60107 13410 630 22310 20210Y e 1ot 1S
In-119m 2107 87410 34210' 110" 37000 L7710 49910 9ssi0’ 288107
370 10% ST wall
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Table 2.2, Ingestion, Cont'd.

Commitied Dase Equivalent per Unit Intake (Sv/Bq)

Nuclide { Gooad Breast Lung R Marrow B Surfece Thyroid Remainder Eflective
1‘ .
Sa-110 2100 21310 30610"  36810' 48610 L7210" 150107 16 10? L1310
Se-141 2107 74210 assiot 9910”0 22310 97010Y 10610 566107 195 10M
Sa-11) 2107 33810 56310 25410 17810 23410® 21610% 232107 82310
. 7.91 19* LLI wall
So-117m 2107 22390" 239107 Ss010M 1.0310'°  47810® 0310 237100 7.97 10"
. . 15410°  LLlwall
Sa-119m° 2107 o™ roso™ 92010 go7a0M 13210 389107 L1610°  )l610M
_ ' 404 19" LLI wal)
Sa-121 2107 20010 200107 200107 223100 25100 200107 809100 2441000
: 13610 - LLlwall
Sn-12im 2107 43110 295 10" 29010 232100 6210 23610 1.18 10° 4.19 0
4.4719° LLI wall
Se-123 2107 3s0i0t 2210 daset 24110 662100 330" 73510° 2271000
. 2.5 19° LLI wall
Sn-123m 2107 16210 a2s10M 290107 77210 29810 23810 9s5710" 29310
Sa-125 2100 23810'° 44110”6020 20810'° 23810 9810 107100 33100
‘ 3.6716° LLlwsll
Sn-126 2100 24100°  79610' 59910 27210 s0s10°  ss110® 13100 s e”
Sn-127 2107 9.2y 30" 17510 19810 24810 1.03 10" 12010 60110 230 10%
© Sn-128 2100 50010 11010Y 6341012 1.49 10" $.5710" 68310 43910 Le010%
Astimeny ) _
Sb-115 11! 59610 20210M 16610 228107 95510 16810 s7290" 0 195100
110? 60210°7 20110 164 10M7 2281017 936107  14510M  S7530 - 196 1Y
Sb-116 1ot at610t 20810 210100 20510" 967100 22910 564107 19010
_ 191 16% ST wall
1102 4783107 218107 2090107 20410" 96210 22110Y  seS10% . 190 10"
191 10" ST will
Sb-116m 110! so210" 127107 822107 15610 62510 1101077 16210 e6218M
1107 sa2i0% 12710 gostot? 15710 6.0910' 895410 164100 710"
Sb-117 1107 14910 23610'7 92610 5031007 20010 16510 50910 20110V
110 L85! 23410 814107 504107 167107 63510'  s28 10" 208 18M
_Sb-113m 110% 28510 so410™M 19310 73610 284 10" 48110' 511100 24410
1102 30010 506 10" L1310 14710 2.6210" 24810 53710" 2830
Sb-119 110" 357100 28010 11410%7 113107 204 107 98110" 261 10" 89719V
1102 38110"  21110" 184107 9.0610M7 401 10°2 94510 28410  9¢210M
Sb-120 1100 10010 49730" 491100 49310 226 10" 44810'  30110" 949 100
15.89 m 13210 ST wall
1102 10510 49510 48810" 4930V 22310V 4o 0210 9.51 10"
11216% ST wall
Sb-120 1100 203 10° 29810 10410 50410 28910  ssTa0t 276107 1.46 10”°
576 d : 112109 ST wall
1100 218107 2710 566107 47010 16910 12210 296107 1.54 10"
CLI2® ST wall
Sb-122 1100 3910 62930"  21210M 145100 96210 240100 569107 1.83 10°
1.99 107 LLI wall
107 35910% 45610 993107 790100 313ttt 32710% 6.20 107 197 10*
: 19710 LLI wall
Sb-124 1ot 14 321101 16S 10 6161070 799100 118107 681107 26810°
1100 178107 23010 54010 38110 1910 17610 7.34900° 274 10
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Table 2.2, Ingestion, Cont'd.

N uclide

Committed Dose Equivalent per Unit Intake (Sv/Bq)

f, Gonad Breast _ Lung R Marrow B Surface Thyroid Remainder  Effective
Sb-124m 110" 15810 sss10 471910 635107 37710 6SHIOM LIS 588 10"
) 53710" ST wll
1107 16010 53710% 455107 59010 260107 4291070 L1710 891190
Sb-125 110! 52410" 100107 603 10" 226107 SB610'°  46210"  18610° 75910
1100 52710 622107 13610 1.2910" 90810 5581077  1.99 10° 7.57 107
Sb-126 t1ot 2.7310° 41710 1.66.10°  7.23 107 51710 1.0510'°  6.2910° 2.7%6 10
110° 28910° 35310 685 10" 593 1070 22710 L4t 6.7710° 18 pr’
Sb-126m 1107 52410" 20710 19110 21810 o110 19910 172100" 25310
' - 264 10° ST wall
1107 52910 206107 188107 21610 95310 11 eY 7410 25410
o ' 26430% ST wall
Sb:127 110! 588100 976107 43810 21110 15010 610" 53910° 181107
_ : ' 1.1 LLI wall
1102 61410 760 10" 1.57 10" 133100 5.2410" 46410'  58710° 1.9510°
1.96 16 LL! wall
Sb-128 110t 39210 215101 2271012 1.97 101 9.59 107 21210 470 10" 1.59 101!
104 m _ : . 1.6310% ST wall
1100 393310 295107 22710 197107 95710 20910 47010 15910
1.310° ST wall
Sb-128 110t 45310 72200 270100 11710 sa400" Lt 327900 L e?
9.0! h 16310 ST wll
1107 478100 68110”19110 10610 17310 31010' 34910° 119107
o : : o 1.6310"° ST wall
Sb-129 110! 1461010 272410" 12210 40410 19510 44510"7 1.3810° a6l 10
_ 1107 15110 256 10" 93910 36710 1.34 10" 147107 1.4510° 48410
Sb-130 1107 310430" 887107 660107 LO4 10" 43010" 79410 222107 1770
110 31410"  88210M 6491077 104 10" 420107 e6610" 22310 78310
Sb-131 1100 1210t 319101 307107 408107 2.01 107 908 10® 1.6710" .18 10"
1107 L3 o 37310 3001007 411101 184107 90710"® 16910 82110
Telluriom . h
Te-116 210 L1200 230" Lot 32210M LA 10" 405107 5281070 19616
Te-121 210" 60010 13110 030" 29110 42010 791 10" 75010 484109
Te-12im 2100 72310 50710 4480 377107 27410° 44010  Le210" 208107
Te-123 210" 316107 274107 2631017 231107 1.81 10¢ 1.99 10" 37010 1.1310%
Te-123m 2107 21510 12610 11010 233107 24 10° 9.44 10" 1.4210° 1.53 107
Te-125m 210" 12710 46410 436 10 1.21 10? 1.27 10 393 10" 1.40 10° 9.92 10'1°
Te-127 210" 40210%  20010"  28910" 657107 64610' 286107 613107 18710
Te-12Tm 2100 12510 97410 9.62 10" 5.43 10° 2.07 10° 9.43 10" 298 10" 223 10°
Te-129 2100 159107 605107 491107 7.64 107 5.40 10V 3.36 10713 1.79 10" s45100
Te-129m 210" 24110 16610 15910  35010° 7.99 10° 1.5710°°  7.08 10* 139 10
Te-131 210" LSTIOM 496101 339107 660 10" 369 10" 421107 1IN 24410
Te-13Im: 2100 73810 13510 626 10" 24210 12410 429100 3.07 10 2.46 10°
Te-132 2107 54110 35010" 33010 44400 83010  s9510° 1.49 10  2s5410°
Te-133 210" 185107 1.23 10 12107 11810 .73 100 93910 60510 473 10"
Te-133m 210" 368 10" L1410 810 " 66l 10Y . 41710” 28910 226107
Te-134 210" 20310 1.3710" 1.2910" 1.49 10°" 1.2210" 88210"  96510"  6.63 10V
lodine ) ' .
1-120 1.0 246 107" 249 10" 26110 24210 221 10" 34810”° 29210 ' 208 10
1.0 22010 2.33 1o 219 10" - 187 10" 1.26 10° 2.69 10°'°

1-120m

253101

1.34 10
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Table 2.2, Ingestion, Cont’d.

fy

Commitied Dose Equivalent per Unit Intake (Sv/Bq)

1.24 10"

Nuclide Gonad Breast Lung R Marrow B Surface Thyroid Remainder Effective
1123 10 43210M 5.99 1012 s91 10 58310 s210 13710 31010 539 10"
1-123 10 5.6110' 72310 666107 868107 165107  s4210” 200 10" 1431010
1124 1.0- 56710 17210 144100 12510 L1410 282107 22010 8.6010”°
1-125 1.0 29310 14510 408 10" 68210"  6.6310" 344107 5.8010"  1.0410°
I-126 1.0 S5510"  21210' 17210 150107 13810 636 107 21510 19210
1128 1.0 . 1.3910'2 144107 1L4710' 143107 139107 10810 6T 10" 243 10N

, 32810 ST wall
“1-129 10 13810 33010% 16510 22110 21710'  24810° 199107 746100
1-130 10 55210"  7.3210" 71810 67410 61210"  33416° 19710 128107
1-131 10 40710" 12010 10210 94410 gT210" 46167 15710 1.4410°
1-132 1.0 23310 25210 264 10" 24610" 21910"  38T16°  16510'  1.8210'°
1-132m 1.0 14510" 1.84 10" 1.57 10" 1.54 10" 14210 3eé910” .13 10M 14210
1-133 1.0 Jey1o' 468 10" 453 10" 43010" 407107  ele1e® 1.5510' 238010
1-134 10 19010 11710 12610"  1.0910" 932107 &1 16®  13410' 666 107
I-138 10 36110"  3ssioM  31500" 36510" 33610 179180 1.5410'°  6.08 107°
Ccelum
Cs-125 10 33010 370107 40810 36710" 324107 28010" - 56910 196 10"
24916 ST wall
Cs-127 1.0 150i0" 1.34 10" 146 10" 166107  j4as 0" 1.2010" 64 t0" 20210
Cs129 1.0 5.4210' 45810 50010  62910"  56510"  43210M 713010 s@v oM
- Cs130 10 1L7310" ° 20210" 22410 195107 17210 1910 4T 10" 1SS0
" _ 21516® ST wall
Cs131 10 61210 52610"  62210"  99610" 89610  48610" 664107 €67 10"
Cs-132 1.0 52410' 42710  44910"  50610% 46010 43310 58410'C  sa210"
Cs-134 1.0 20610° 1.71210° 1.76 10°? 1.87 10° 1.74 10° 1.76 10 2.21 10 1.98 10°
Cs-134m 10 672107 62810'  64210"  69110' 65710 622107 28910 13310
1.1510" ST wall
Cs-135 1o 19 10® 910t 1910t 1910?1910 19110° 193107 e’
Cs135m 10 53010 576107 64510 542107 43910 3s4i0 3730" 1sere!t
Cs-136 10 30410° 26510  26210°  29510°  27110° 27410 352107 3e41e”
Cs-13? 10 1.910° 1.24 107 1.27 10°¢ 13210 126100 126107 145100 pase’
Cs-138 1.0 80010' 80010" 85310" 137107 64710  s73ICM 15710%° 52500
' 7.0110® ST wall
Barlew ‘
Ba-126 tig! 430!t 9510 sos et 12810 sol10 L1310 17010 246 107
Ba-128 11! 77810 10410 31910 22510 12210 19010 8.6610° 28410°
Bal31 1107 52310' 630107 16910 14710 18010 93710  11110° 49818
Bs-13Im 1107 63510 14asoP 98710 - 277100 20990M  L1si0t oot 328 10"
: 361 10" ST wall
Ba-133 110 73310 27310 21910% 146107 1.97 10" 20010 L4310° 9.19 10
Ba-133m 1100 6.5510" 8.54 1012 16110t 27910 270107 . 288 101 1.81 107 5.66 10°'°
: - s410° LLI wall
8-135m 1107 s.2400"  67410"  27910' 20010 12590 219100 147007 46107
-139 110° 156 10" S.17 10" 389 10" 859107 43810 26610 25710  Les10™
140 1107 99610 1.5910' 663 10" 43910' 55010 52500 1.3710° 2.56 10°
64 10° LLI wal
1 10t 2861007 12210 110107 147107 12710 22510 184 10" seS18M
1 110t 988107 252107 16710 30010Y 27110 a8y 10" e et
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Table 2.2, Ingestion, Cont’d.

Committed Dose Equivalent per Unit Intake (Sv/Bq)

Nuclide f, Gonad Breast Lung R Marrow B Surface Thyroid Remainder Effective
Lasthanem . .
La-131 1107 13910 305100 181107 443107 1631007 155100 9as10!! 221V
La-132 1107 24010 37790 130100 5.56 107" 1.9310" 16710 L1990 430 10
La-138 1167 33810 2710" 2793100 99610™ 268107 17910 am 10" des et
La-137 ‘1107 1.82 100 1.55 10%! 22510 70510 215100 52310' 27610 23w
La-138 1107 150 10° 47910 se110' 15310 19107 1.80 10"  31410° 1.59 10°
La-140 1107 134100 1.80 10 401107 28110  97710"  64010'  6.2610° 128 10”
La-141 pio? 33790 107900 27290M 107107 606107 529107 124000 A4 ®
La-142 1100 6.99 107" 154 10 “B4010" 193107 140100 11610712 52010 179 1eW
La-143 1107 170307 249407 107107 44410 156 10Y 12610 L2410 a0t
. 3IMIF® ST wall
Cevrban
Ce-134 310 66110 74810 180 1.40 10 455101 1.56 10" 8.7010° 2.81 10°
: 118 10" LLI wall
Ce-135 310% 823101 . 10240%  21s10" 17210 ST400" 256107 230107 9371
Ce-137 310¢ Lot 1.56 10'2 212106 52810" 143107 gg7i0tt  1ss oM b %, BT ol
Ce-137m 310° 959 10" 761 10'7 68510 276 10" 16610'7 63310 188107 5.94 1070
_ 570 10”° LLI wall
Ce-129 310 25710 24210 356107 74310 33700 44910" 169100 9o
Ce-14} 310° 10810 110t 143107 390Y 23010 18010 250107 7.83 10
. _ 8.64 107 LLI wall
Ce-143 310% 23210 23290 28200 s0710" 16110V 43510" 389 10° 1.2310°
: : : . , 1.37 10 LLI wall
Ce-144 310 698 10" 1.2210" 652107 89210 1L.2810" 51510 188107 $.68 107
. 664 10° LLI wall
Pr-136 310* 43100 1.81 102 1.84 10742 1.70 10 g.08 10" 1.74 109 69110V 2.23 10"
’ 155 19 ST wall
Pr-13? 310* 15010" 295 10" 1.58 10" 449107 1561013 1.45 100 L1210 3s8 19
Pr-138m 310 113w 21510 10010 29710" 106 10V L0 - 34010 19 1e¥
Pr-139 3104 182 10% 24910 73710 492107 156107 68710% 98510 182100
Pr-142 3¢ 20210 3.08 10V 1.97 10"? 4.67 1012 1.72 1012 1.26 io"? 471 10° 1.42 167
Pr-142m 310* 259 10" 39010 961 10"  S9610™ 219 10M 1.5810" 60210V 181 1"
Pr-143 310 89910"  10910"™ 15110 103107  1.0310"  26610% 42210 1.2210°
Lo w LL! wall
Pr-144 310 73810 33810 is10M 32210 15210 35910 oS0 a8 10
. W9 10*  STwll
Pr-145 3104 20310' 31310 98610 49810 18010 12110 19107 4810
_ Pr-147 3104 179 10'2 sas 0P 79410" 86010 397100 69610 67410 2.1010%
25210% ST wall
Nd-136 310% 36310 83610' 48610" L1210% 414107 48610 271910 96110
Nd-138 310% 1.26 10 18210" se6510'  20310M 97810 sgs 10V 217107 659 1%
Nd-139 3110* 469 1012 112107 1.9 100 1.5510'7 sy 65710t 48 j0M! 1.63 1Y
Nd-13%m 310° 25810 38510 IRT AL AL 6.26 107" 2.10 10t 143109 71410 294 00%
Nd-141 3104 s8310"7 eotioM 329100 18710 s830M 2.4010% 244107 908 10R
Nd-147 310% 17910 1.8710" 2441007 sosjott 22210 264107 376107 .18 10?
_ 128 109 LLI wall
Nd-149 310 16010 2.96 10" 138107 S0 10" 14100 114107 40310 126 10%
Ng-151 310 a3 938" 79310 L1410 48510 723210 67010" 21310
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Table 2.2, Ingestion, Cont'd.

Committod i
tted Dose Equivaleat per Unit latake (Sv/Bq)

Remainder  Effective .

Nuclide. f, Gon .
Promothium Luog R Marrow B Surface :
Pm-141 310 . Thyroid

345107 119107 ' ‘
Pm. y 1.01 ]O‘" 1.39 lo—ﬂ s ”

-143 I0° 38710 4 " e 90510 79710

Pm- 144 ‘ .40 107 9 1 253 101
3107 .01 10 37 »
Pm- 143 17910° 217100 4 92310 41610 156107 310 ST wall
o 310° 8.06 10" .85 10" 3.86 107 o r 5.39 107"
. Pm-146 . 0" 72530 31 10Y 0 156107 965107 1m0t
g 1104 88610 120 10 o ! ; $3010"  19710% 452 10" 213107 L1710°
310 68610 745100 l~” llr| 27610 19210 .-l: ::" 12107 128 10
R . . 10 [ ° . 3
Pm-148 209 10" 261107 235100 991 10®
310 3 17
104 an210" 610! Li9ioM 42107 90810 28310"°
’ B 1910 . y

Pm-l4m 3 10% 218107 ; 985 10" 349107 18510 :" 10°  Lllwal
Pm-149 ' 25910  4.4410" 32107 294 10°

310¢ 9.19 107 441 10" e 1e?
10210 162 107 L7410 647100 , LL! wall

. 6210 2.27 107 4710 41510"
Pm-150 3 |°4 9.59 lo'" 1.78 16 bY o) |'°

. 797 10" 1:s2 16 .18 10r 156 10° .07
Pm-151 310% : 6.54 101 ” 0710%
2.11 10 213 10" 7 1 NU R ad LL

Samariem 2,42 10" 423 101 . 63 10 8.07 10V I wall

Sm 23100 454 10" . 8.14 10
-141 . 1.62 i0°H 270 1%

310 3 n 455 1000
6410 ! 2

» 153107 r4310" " 4910° s 1e®

Sm-141m 10¢ 134 200 . 63 10 1710?13 10" 849 10"

S 142 Y10t 2 43110 345 10M ‘ i, o 1o
. 22210 $01 10 2 . 9”5 10 ST
Sm-143 310¢ 161 107 49710  29010"  67210" 06107 331107 161107 m
Sa-146 6110 1.24 10! 1.80 1 . 10 2.46 1o 2,64 107 6110 833 ¢
3104 0.0010° 80 10 6.66 107" . 5.39 107
Sm-147 - 0.00 10° 0.00 10° 83310 1.6 100 1.69 10°%®

310¢ 0.0010° - 757108 9 ’ ‘ 64510M 2 0
S 0.00 10° .46 107 4% 10
m-13) et 0.0010° . 68 . 0.0010°  s8910° '
21210 10310" 65210 2 7100 s 1e’ 000100 5. 91 5.5110°
.52 10° 2.76 10 . 0001 s3710°
Sm-153 2.45 10 > 501 10°
3100 71710 691 101 7 327107 304 10" 1,08 1070
. 13 10" . .
Sm-155 27210" 838101 2.36 10M 19110°  LLlwal
3104 sas10" 3610"  26210°
L7100 LS et 333 100 e e
sml 136 310¢ 64210" 133100 13910Y 62107 61 I‘m} (bl
- - 1.57 1012 1.44 101 - 1.93 10"
Eu-145 1100 1.2910° 166 10 568107 |.48 10 ::: ": ST wall
Eu-146 D100 219 100 LS8 16 31310t 21100 g 34101 276100
Eu-147 1107 268 100° 501 10" 9.57 10" 4.78 1012
Eu 148 s8110%° 652 10" 12101 05010 15210 727 10 116107 %.12 16"
e 1107 236 10° + 86 10° 5-67 10'" 141107 615 10 l’” Io'u 295 10° 1.84 107
o150 1107 LIs10® 104 10V 1.57 :g” 49610 182107 9'9‘ ;u 12010 s3614®
. , ) 9.
12.62 b 1100 17210M 214100 474 100 399 10" 26710" 247107 2.8210° 188 10°
.74 10 4.23 lo-ll ‘ 1 29110
Eu-150 1107 190 10° 145107 539100 ) 124 107
M2y 9010 4310 a1016®  10210° _ 33100 408 10®
82 o i s 0210 L - et 322100
N 28510 240107 919 10 ' 421 1.7210%
Eu-154 el 10210 278107 4 it 10°  es6 10t 392107
Eu-158 , 1.7 lo” 2.79 j0°'® 216 lo-w 210 531 1012 1.49 109 921 1.75 18°
Eu156 110t 983 10" Lag 101! 9-“ . 1.15 10? 446 107 $.71 Io"" 1.713 10”7 TR aud
10! 122107 10 ot 1.56 1070 1.29 10° ' 632107 258 10°
Ev-157 s L5210 3.24 10" 21 1.78 10M
Ev-18 1107 12310 14400 z.u 1n 25610% L1610 5234072 Leen 4isen
u-158 110?122 10" . 7410 31.30 10" 1.06 10° : 14 7.04 107° 148 197
3.21 oM 10 ! L
224107 377101 269107 207107
J110 1St 10 247 10M . 659 10"
243107 171100
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Table 2.2, Ingestion, Cont'd.

Committed Dose Equivalent per Unit Intake (Sv/Bq)

Gonad

Nuclide fy Breast Lung R Marrow B Surface Thyroid Remainder Effective
Gadolialan
Gd-145 310% 114107 364107 289107 39910 10" 32900 97610%" 33610
: 38010 ST wall
Gd-146 3104 88810'  93110% 310" 244300 11510 22910 284107 Li210”*
Gd-147 310 92610 L12110"°  21010M 20210 67210 27400 15510° 14216
Gd-148 310¢ 0.0010° 0.00 10°° 0.00 10° 8.90 107 L1110 0.00 10° 498 10° 5.89 10
Gd-149 310 50810 $3810" TSI H0? 127100 424 10" 8.50 10" 1.29 10° 541 10710
Gd-151 310 1.2210% 10410 106107 430107 33910" 103107 61510 123 10W
Gd-152 310% 00010°  0.0010°  00010° 657100 823167 00010° 162100 43410°
© Gd-153 3104 19710' 18010 20910 8.0710' 19210 218107 844 10" 31716
Gd-159 310% 28610" 318107 53810" 0 19210'  25510" 48510 1.7610° $38 10"
Terbiwm .
.Tv-147 310° 9510 1.5410" 63610 23210" 81610 708107 43910" 161 30"
Tb-149 310 11110 28010M 976 107 43310 19210 - 1231007 139100 27610
Tb-150 3104 1.2910" 22310 88110 321 10" L1210M 103100 LIBI0® 17410%
To-151 3104 42010 s310* 10410t 1001070 327007 L1710'7 0 90910 - 403101
CTB153 3104 23510 24110 32410 68310 21810M | 294107 13510 29210%
Tb-154 3104 98910" 132107 328)10" 21410 73610% 523100 1.6610° 796 109
To-155 310* 19610'° 189 10" 194107 g7010" 206 10*  11210" 61210 2e410%
Tb-156 310% 164107 20010%  36610™ 357107 L2010% sa3290" 10310° r4e018°
To-156m 310 19510 2331407 277101 46410 15400" 41200 486107 204100
244N .
Tb-156m 3104 SBSI0M 673107 102100 126 10" 426107 1.5510"7 246107 91"
50h o
Tb-157 310* 64510 62710 30710 1.27 1o Lo 65010 g9710" 33510
, . 1% 10" LLlwall
Th.158 310% 91510 14710 75710 450 10" 1.62 10° 204 10" 2713 10° 1.19 10°
To-160 310* 11710 14310 27210" 254107 1.5710° 42910" 490 10° 182 10°
Tb-161 3104 64010"  52710% 37710 24710 14700 77010" 256 10° 7.89 100
8.70 10° LLI wall
Dyzprocies .
Dy-155 310 17610 231107 S4610 46110 1.5010" 634100 34010 186100
Dy-157 310% 96310 12010" 278101 25410" 80810 24510 15510% 160 20M
Dy-159 310¢ 996 10" 830100 63410" 42010 25310V 62210 29310 12010
Dy-16$ 310° 1.6710' 281107 L1510 584107 194107  86010' 32510 98y 10
Dy-166 3104 11410 691 107 64810 291 10" 1.36 107" 409 10" 5.8810° 1.79 10°
224 10° LLY wall
Holmbun
Ho-155 310¢ 19810""  31910' 12810 $7010"  19400'7 L1710 95510 3sp0™
Ho-157 310% 3461077 76510Y  S4710" 120100 459107 37010' 141 i0Y s4210Y
Ho-159 3104 3381077 94010 101 106 te4 10" 63310 389 10" 188 10" es21¢M
Ho-i61 310 62810'T 86010 - 27010V 270107 809107  26710"  3B21i0' 13810
Ho-162 3104 422107 188 oY 18210M  24010Y 108107 11B10M 6940 227100
246 10" ST walt
Ho-162m 3104 149 10" 327107 185107 Sa610'7 186 1O 1726 10 701100 261 @M
Ho-164 3109 3111077 83410M  64210% 184107 698107 49910 220107 673100
‘ : . 12710 ST wall
Ho-164m 310% 138107 27600 L6310 7.2010" 245107 11010" 464 1OV

- 144200
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Table 2.2, Ingestion, Cont'd.

Commitied Dose Equivalent per Unit Intake (Sv/Bq)

Nuclide f Goasd Breast Lung R Marrow B Surface Thyroid  Remainder  Effective
Ho-166 310¢ 11510 214107 39310 597107 211107 47710M 501107 1.51 10°
S 14610°  LLIwal
Ho-166m 3104 20510°  34810'° 21610 31210 23510° 55310 474107 18 09f
Ho-167 310° 31610 49610 1719107 875107 29510" 155107 26310'  sse 10V
Cridem :
Er-161 3100 gasa0" 140" 4010 23310 775007 sasioM 22210' 92810
_Ex-165 310°° 19110" 20110 281107 831107 23610"7 23010 s3sa0M 2230
Er-169 310°% L6210 109 10" 109107  S61 10" 6.83 10V L0910 135107 4.06 10°%°
‘ L ' 4610° Lllwal
Er-1T1 310 92610 1.2010" 290107 252167 825107 23410V 1.21 107 293 10
Er-1T2 3104 50810  S9510"  98610°7 L1110 394 10" 1L3010'7 329107 1.14 10°
‘ 113108 LLE wall
Tm-162 3I10% 62410' 24310"  21610'  23%610" L1sS10'7 232107 s43l0"  21B0M
20310  STwall
Tm-166 310° 35410 52910 159107 gasiot 28910 221107 148100 3300%
Tm-167 310° 20810' 20010”22010 65610 27310 18810 13710° 62610
° . 620 10 LLI wall
Tm-170 310° 956107 1301 483610 30810" 40410 40710V 47610 1.4310°
' 168109  LLI wall
Tm-171 310% 13810 265107 16010Y 10410 12010 14810 371100 169000
, . 1.3110° LLI wal)
Tm-172 310 32010% 43210 91610 2a710" 26110 . 147107 58510 185107
: ' 156 10° LLI wall
Tm-173. 3107 97230" 12010 32210' 222000 73910 aa3210M 102107 kR BT L
Tm-175 310 23010" L0910 106107 108101 50610 98210 s1310M 183 10"
' 20010% ST wall
Yiterblmn
Yb-162 310° 847100 236107 165101 30510 122107 L3 10Y sBOIOM 208100
Yb-166 310¢ 124107 14210 22510 28510 94210  1s010M 25610”° 1.1419°
Yb-167 110° 13010 413107 360107 787100 33010 1.1910% 149 10" sep1e
Yb-169 310% 4T610" 0 47610 48710 1610 13310 s i0V? 221107 8.12 1™
Yo-178 310° 41310" 453100 64710Y 99910 62310 68510 155107 4.76 10
s1410° LLI wall
Yo-177 3104 79110 1.S3107 712100 24610 935107 7.5810% 28110  ges 1o
Yb-178 II0° 408107 876107 40710% 131108 46910 46810M 352107 . 1e710%
Latetine .
Lu-169 3104 62110 0610 16610 15310 sa910% 35107 119107 s.010%
Lu-170 3104 1.5210° 19810 45010”32610 19210 4110 259 10° 123 107
Le-171 310° 13610  ss1 10" r3s10M 1010 62310 178 10" 188 10° 785 10
Lu-172 310 113 10° 21310 39510 38100 110" 57210 337100 1.5319°
Lu-173 3104 21510 21710 28310 94010 14610  7.3210Y 14110 298 30"
Lu-174 310° 1.6310" 19710 40210  B7200" 30810 14010 78510 el 10
Lu-174m 310° 11110 o7 IeM L1700 se1 10" 164107 241107 178100 577100
«1510° LLI wall
Lu-176 310° 68010 90410 3IS10M B30 72310 21310V 491 10° 1.98 10°
Lu-176m 310¢ 19610" 26910 75810 9710 288107 1713107 57510 LT3 IO™
Lu-177 3104 42910 43107 5010M  12110"  1.0710"  44510M 189107 58110
0 10° LLI wall
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Table 2.2, Ingestion, Cont'd.

Committed Dose Equivalent per Unit Intake (Sv/Bq)

L1310

Nuclide f Gonad Breast Lung R Marmow B Surface Thyroid Remainder  Effective
Lu-177m 310 1.3510° 1431070 198107 368107°  43010'° 36107 523100 199107
Lu-178 310 23310 259107 21210 296107 12710 22400 1301070 332107

_ 36710% ST wall
Lu-178m 310¢ 48810'7 181107 1SS0 24110 100107 LidjoP? 8S3ItOY 276 10"
: ) 184 tO® ST wall
Le-179 310° 43610M" 64410 178100 12010 406107 L5110 71910 217 18"
HI-170 2100 6.0310' 721 10% 13410 14210 494 10" 21010 1.0 10° 573199
Hf-172 2107 53610 14100 90110" 94910  61410° 611 10" 246107 121107
HE:173 2107 263107 30110" 48910 80210"  27810" 436107 6341070 271 10%
HI-175 2107 49510" 539107 867107 14310°° 988107 277107  LIJI0®  49210%°
HI-17m 21070 35010"  8.4610'7 S350 133107 49610 40710" 206 100 7.4310Y
HI-178m 2100 389107 1.10 10° 15510 739107 437 10 73810 7.6910° 5.68 19°
HI-179m 2100 113107 12410 18510" 29310 25710 40610 371107 1.46 107
HI-180m 2100 172101 237007 674101 44710" 149107 641 10M 481100 19810°
HI-181 2100 66210  7.7010"  1.2910" 18510 38610' 36510 353107 1.2710°
HI-182 2100 90110 73310 63510 34710° 7.22 190° 5.00 10 226 10° 429 10°
HI-182m 2107 LBIOY 4151007 25210 62310 249107 220107 L1010 393 10Y
Hf-183 2107 176106 368107 212107 553107 25410 209107 2.0910' €87 10N
HI-184 2100 22510" 28310 se610'7  s2210" 18010 73710 171107 8210
Ta-172 1107 13010" 3861077 291100 471077 19210 288107 12710 430 30"
Te-IT) 1107 96310 133101 3759101 28310M 92216 319107 605101 2312 0P
To-174 1107 14810 32510 186107 509 10" 18410%7 1.6210"  1.5910°  sie1eM
Ts-175 1107 25210 35710 907100 669107 22210" 1.2210"  SS710'° 248 )0®
Te-176 1100 39210 61610" 18810 98510 30 27910 83910 37410
Ta-177 1107 79010"  80S10M 856107 32510Y 992100 se3 0 323107 L2240
Ta-178 1103 se3ot 10110t 42210 910t 64210 328307 2001070 793 1eM
Ta-179 110Y 60610 594101 723100 29510 90010" 274107 181 10" 739 )0V
Ta-180 1107 76910  83410"  (4410" 19810 T7.7410"  51910" 250 (0”° .52 10%
Ta-180m 110 400" 203807 35710 7850007 23310 94110 17810 550 107
Ta-182 1107 132107 1681070 34710M 30510 115107 90810"  45410° L%
Te-182m 110 854100 32110 286 100 594100 23110 14510 238107 150100
' : s23 10" ST wall
Ta-183 1107 34910%  36410" 481107 10210 47310" 697107 45010 1.46 10°
‘ 148 10 LL] wall
Te-184 1107 39010  s54010" 14310"  94210" 30810 169107 213107 Te8 )%
Ta-185 110% 312107 . 73010 468107 13910 S350 28110 179100 349 10V
Ta-186 1107 197107 L1210 10710M 0 152107 53510 98710" 661 10M 208 10V
. T 26310 ST wall
m 1107 13210 19010" 473102 338 10" L1410" 654107 30910 13410®
3100 995 10" 146 10" 41010Y 26710 1.4410" 61710V 24010 103 10¥
W-177 1102 52310 9.0110%7  38510M 17010 58010M  35510M 16610 €71 1¢M
' 3100 43910 803 10" 374107 148107 817107 367107 14510 s8210"
W-178 1107 168 10" 17610 20910" 62510 19010" 23510 7.3910'° 278 1¢%®
310 12010 14510 389107 s89 10" g1 0" 54010 103 10%
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Table 2.2, Ingestion, Cont’d.

Nuclide

Commifted Dose Equivnlem per Unit Intake (Sv/Bq)

Gonad

ST wall

f, Breast Lung R Marrow B Surfece Thyroid Remainder Effective
w.179 1107 90010 212107 145107 49010Y 18010 13310 19910 Lt
31100 837107 20510 14510 aTio? 27310" 16510 17410 264100
w.181 et 1ot 10110 62310 326 10" 1.0310Y S4100M 2311010 93110
3100 sae 0" 7.46 10" 35210" 48610V 45810 1.3910' 18410 174107
- W-188 110t 8410 39810 94510 1.64 10"  45010" 76410 1.7910° $.3810°1°
632 10" LL! wall
3100 63810 878107 35410" 48310 147100 13610 L9107 428107
' } ' 4418  Llliwll
w-187 1107 25910 3.2210"  63910M  s8910" 21210 . 010" 222107 1.45 107%
3100 19010  24410'  58010'  s09 10"  73810" 90010  16410°  sSS310M
w-188 1107 ass1oY 484107 ssotoM 217010 3s310M 107100 841 10° 2.54 107
: 33410° LLIval
3100 330t ssT10t 276101 3.2510'° 95210 Le200M 6.7810° 201107
23310 LLI wall
,
Re-177 10" 3re10? 17210'7 161107 226107 13910 24810" 40410 14610
) 14216% ST wall
Re-178 810" 192107 LI21o0 L1 o7 1.4 10" 634107 43510'7  ags oV 1.56 tor"
191 16% ST wall
Re-181 810 13810 6.12 10" 55710 st 10" 606 10" 1.55 107 51610 281109
Re-182 8100 12710"  s5.4910' 4TI 08107 s0710"  9.4710%  38910' 201 1¢"
12.7b ' '
Re-182 - 8107 S4310' 25610 23210 33310 25410% 377107 1.8510° 9.18 107
64.0 b o _ o _ - :
Re-184 8107 3831070 22610 21610 279107 22310 153100 L6 10*  s91te®
Re-184m 810" 30010 20910 20810 26210' 22410 2.1 10° 1.8310° 1.9710%
Re-186 8107 10010 9S40’ 95310" 989 10" 96910  47910" 1.95 10° 1985 10°%
Re-186m 810" 20810 199 10'° 20010 210110 20610 281107 2.8510° 1.08 10°
_ \ 1.06 10°° ST wall
Re-187 g10' 39410" 394 107 39410V 9410 d9e 10" 1.0510" 66410 287107
" Re-188 s100 830 79010 175700t 79510" 78010 6.62107 19310° 831 10®
Re-188m 810" 1.86 10 1.60 107" 1.60 103 1.74 100 1.59 1072 1.25101° 446 10" 1.83 19"
Re-189 810" s810" 48710 40" si8 10 49210 3.48 10" 1.09 10°° 467107
Osmiam
Os-180 110t 59210 19010 16110 22710 96110 14510V 39810 La210V
Os-181 110 18010" 1210 sa310' 21810 752107 62110 24610 986107
Os-182 1107 67510 809 10" 1.4710"  1.6510' 54010 28210" 152107 €S9 10
0s-185 1107 83510 125 10 s2410" 216 10° g9 10" 265 10 116 10° 611 10"
0s-189m 1102 1.69 10" 1.29 10°%¢ 1.06 107 1.57 101 19810 10710 60210 1.81 18"
0s-19} 1102 11810 1.51 10" s0610' 48210 L7210 34010 19510° 62310
_ 66110°  LLIwall
0s-191m 1107 67010 82610 268107 27710 95210 17910 23810 10410
0s-193 1107 51610 66210 176 100 146 100" s1410" 87610 28710" 87710
‘ s8.47 10" LLI wal)
01194 1107 27510 - 21610 292100 22510 20410 20710 924 10" 2.94 10°
3.06 10" LLI wall
Iridiems
1r-182 110?106 10" 229 1007 151107 334010" 1281017 14930 1.0310'° 245107
13010




173

Table 2.2, Ingestion, Cont'd.

Committed Dose Equivalent per Unit Intake (Sv/Bq)

Nuclide f, Gonad Breast Lung R Marrow B Surfacc  Thyroid  Remainder  Effective
1r-184 110t 13310 236107 9.8310M 365100 1.27 100 120107 48610 L3810
Ir-188 1100 20810  28310° 1.26 100 56410 1.87 100" 13610 185107  des 1%
11-186 11! 62810 83410 200107 14710 49610 319910 131107 sa6 0™
Ir-187 1107 112106 148 107 160107 312100 100 10" 496 10" 15710 14210
Ir-188 1100 983109 12510 291 10" 21710 1.45107 5.69 10742 1.59 10* 773 10%
1-189 110 1.24 10° 1.36 10" 7107 4820 1.56 10" 1.61 10" 81610 28410

26719° LLI wall

1r-190 1102 1.6610° 199107 43710™ 39210 13610" 139107 32400° 147107
1r-190m 1107 674107 194107 16410V 1.5810" S4610"  seiot 21710 gs410M
1r-192 1107 1.03 10° 15130 65410 25410 nitte'® 31810 4.08 10° 158 19”
1r-192m 1107 3.6310"  1SSI0'™ 15910 221 10" 15710 1.0610'° 853 10" 42310
Ir-194 1107 43300 633107 207107 10310 41s10" 90t ar210° 143107
1r-194m 1107 28310° 45810 231100 70610 32710 126107 5810° 246107
Ir-198 1107 496 10% 27616 299107 22710 735107 46010 30310  92819M
1r-19Sm 1107 47010 L1107 242107 140107 4631007 294107 S38107° 176 te%

Piatines :

Pi-186 - 110 8.70 10" 1.45 10" 534107 23500 19910 64310V 276 10 Lie 1e®
Pi-188 1100 83810 96010 19310" 20610' 70710V 7.29 10" 2.14 107 .96 10
PL-189 1107 L1210% - L4310 3.2210" 3480t 10910 438107 315910 L43e®
- P1191 1107 30810 34110 53310 9570t 29810V 108107 99710 39410%
P1-193 110 20210 295107 273107 33s510% 29410 2.97 10V 105107 321 10"
_ ' ©3.6016%  LLI wall

P-193m - 1107 169 10" 22510 902107 7.1310" 26210M 16010 1.62 10° 450 10"
.40 10° LLE wall
P1-195m 1107 976 10" 10610" 209100 39990 12510" 1 et 22010° 691 10"

122107 LLI wall

P1-197 1107 1.49 10" 1.90 1012 s.5810M  ssg10'? 1910 a0V .44 10° 438 1%
Pt-197m 1100 46710'  717610" 344100 18s10" e2810" 59710 277107 3460
P1-199 1107 1.9710% 50710 366107 709107 27810 38010  9S110" 292300
P1-200 1100 108 10" 152 10" 398 107 28010"  9.80 102 133107 423 10° 1.3 19°
ﬁf.'.'m 1100 89710 11710M 35310 3a3s1o" 118 o 1.89 107 T42210° 136107
Au-194 1100 6.3710° 890 10" 269 10 155410 59210 1.30 107" 1.04 10° 5.08 10
Au-195 110" 13310 1.98 107" 9.0710" 62910 256 107" 7.43 10" 80510 28710%
Au-198 1107 343101 ST 24410" BSTIOM 406107 18510 3.44 10° 114 W0°
Av-198m 1100 6.2110'  9.00 10" 361101 186100 793 10" 2.69 107" 4.14 10° 1.44 187
Au-199 110! 9.21 10" 1.63 10" 8.6210% 327 10%! 1.57 10" 123 10" 1.%010° 48210
‘ 450 19° LLI wall
Au-200 1iot 3221007 967107 698107 14101 516107 167107 L1810 Se6 "
Au-200m 110" 92910 13210 41910M 21510 834 10" 1.99 10" 3.1 100 1.22 18
Au-201 1100 340107 1310 L1eoP  ns1ioW 1.0910M 119107 55610 16800
192 10 ST wall
Mercury :
Hg-193 2100 419 10" S4110' 1401017 15210 481107 23550 26310 2310

1.0 L2310 .14 10! 1.20 10" 1.78 1M 1.58 10" 110 10" 6.98 10" 301 10"
4100 325107 723100 46610 6010t 82210 35310 199107 a8 0™




Hg-197

Hg-197m

Hg-199m

Hg-203

Thaliss
T-194.

T1-194m

-195
T-197
TI-198
T1-198m
TI-199
T1-200
T-201
T-202
T1-204

Lead
Pb-195m

Pb-198
Pb-199
Pb-200
Pb-201
Pb-202
Pb-202m

40!
2107
1.0
10"
2107
1.0
410"
210?
1.0
410"
2107
1.0
410"
210?
1.0
4107
2107
1.0

4107

2107
1.0
410"

1.0

1.0
1.0
1.0
1.0
1.0
10
1.0
1.0
1.0

210"
210"
2107
2107
210"
210"
210"

174

Table 2.2, Ingestion, Cont'd.

Gonad

Committed Dose Equivalent per Unit Intake (Sv/_ﬂg_)..
B Surface

Breast Lung R Marrow
361 10" 48310 12010 951 10"
198 10" 2010t 30" 104100
264 10 566 101 3210t es2 10
1.5010° 9.01 10" 83110  Li610°
47310°% 3.95 10° 3.78 107 6.04 107
1.92 10°* 1.58 10° 1.51 107 24210*
61010" 81810 211 10" 19210
L7810t 168 107" 174007 26210M
468 10" 11210 734007 218 10
24110 28610 6.5610' 66510
13910 13010 13210 187100
20010 . 6.66 10" 5.36 10" L1210
826 10"  9.43 10" 215107 830
6.1010" 56610 58810 959 10"
74310Y 271 10" 234 10" 5110
789 10" 934 10" 2110 294 10"
18010 14310 75510 10010
7.83 10" 3310 294 10" ss4 0V
243107 61110 41710 Lie 1oV
1.94 102 2.04 10V 21410 229101
23710 276007 61710 129001
33010 s41 10" 26910 93810
1.37 10 1.23 10° 1.23 10° 1.69 107°
7210 50210 49510 74510
146 10" 1810 21710 190 10"
50010 610107 7.0310' 59610
87410  §3310% 884107 9.9 100
961107 89310' 94st0"? 1710V
50710 ans 10" 40810 46910
209 10" 193107 20210 217 10°M
1.34 107" 1.22 10" 1.29 10°"! 1.69 107"
15510 13410 1.3410% 16010
6.19 107" 5.4 1o 518 100 g 10"
35310 298 10 31810 401107
65710  65710" 65710 65910
L1210 329107 2491017 4509107
33900" .20 10" 438107 a9 10"
493 10" 1.06 107 5.7810' 169 10"
41410 66210"  32310"  17410%
1.84 10" 293 10" .21 10" 68510
5.76 10° 6.45 10" 6.39 10° 263 10°
1.6310"° 304 10" 1.4210" 445 10"

31810
9.09 10"
5.25 10V
9.46 10'°
5.15 10%
206 10°
6.22 101
231 10"
1.21 10"
2.29 10
1.68 10°'°
7.78 107"
1.14 10"
8.54 10"
393 10"
1.01 10!
9.25 10"
4.05 10"
4.35 109
2.09 1072

6.27 10

4.61 10"

1.51 107
6.1510'°

1.44 1012

4.70 10°"?

7.85 10 -

1.03 10"
4.08 0"

1.89 107"

1.49 107"
1.41 10
7.76 107"

35310

6.59 10°'°

44310
1.30 10°"
123101
3.60 10°7°
1.01 10"
3713107
2.47 10"

Thyroid

25310
2.39 10"
271310
185 10°'°

452 10

1.81 10!
455100
171 10"
6.14 10"

ERT R

1.36 10°'®
s.30 10"
1.27 102
5.69 10°"!
222 101
1.62 1012
7.39 104
282 10"
29210
1.74 1012

2.28 101

2.15 10"
1.29 10
5.14 1010

9.50 107"
352 10"

643101
7.88 10"
365 10"
1.6510°"
L1210
1.27 100
s.19 10"
28510
6.57 10"

36410V
1.65 10"
1.29 1012
1.70 10"
489 10"
588 107
415107

1.18 10
010"
8.36 1070
2.87 10°
1.51 107
6.04 10°
10110
8.65 10"
222 10
1.82 10°
1.63 1070
1.3110°
1.72 100
3.63 10710
5.96 10°'°
1.63 10°
496 100
116 107
7.83 10"

473 10"
.18 1o¥
1.46 101
17 107"
1.71 10°

1.10 10"
174 10°

1.65 10"
5.29 107t

7.50 10"
283 10°%

5.04 t0°M
3.80 10!
1.22 10°%°
9.58 107"
4.20 107"
2.65 10°'°

12110

s.33 10
1.49 10°

6713 10"
1.07 10°*°
1.43 10°%°
1.06 10
4310
9.63 10°
132 10"

Remainder

EfTective
4.65 10"
1.5 1™
Jaee
1.66 10”
7.18 100
3210t
1.09 10°%
39410
839 0"
621 10%
kI BT

496 10

239 jo¢
1.56 107
113 10%
s1410%
208 10°'°
38 10°®
244 100

1.56 10" -
ST wall
23310
ST wall
621 1%
309 10°

1.5 10°

6.15 102

- ST wall

265 10"
ST wall

21 10"
182 101
686 10"
430 o
221"
181 10°%
s.11 1o
398 0%
9.08 1o°®*

24501
441"
6.0t 10"
467 30
1.92 jo*
1.08 19
183 1%
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Table 2.2, Ingestion, Cont'd.

Committed Dose Equivalent per Unit Intake (Sv/Bq)

Nuclide fy Gonad Breast Lung R Marrow 8 Surface Thyroid F ind EfY:
Pb-203 2100 24410 365100 LTT10Y 1210 33410% 902107 666107 293 167
Pb-20$ 2107 22110 23290 20430M 172107 378 10° 21710 364100 441 16%
Pb-209 2100 5370 saTae? st 21910 20010 'sa37 10V 1.88 10 £78 10t
Pb-210 2100 1.25107 125107 125107 14810°% 216 W% 125107 188 10°  14500%
Pb-211 2100 197 10" 1.9) 10" 190 10" 30710" . 16010  18810" 41010 L4210
Pb-212 210" 19610°  1.6710° 1.6310° 151100 ree107 162107 1St 12310%
Pb-214 2100 390" 242301 232100 210" 110100 214000 358101 16910
Bi-200 $107 3.40100" 751107 48010M 10610 40310 499 10" L2510°  49210"
Bi-201 S0t 9.03 10" 15210 64210 24710" 86010 80610 32610 12710
Bi-202 S0t 8.99 107" 136 1M 968 10% 28510 93710% 410 22610 97y M
Bi-203 5107 6.6910' 974107 27110 13810'°  s4710" 48510M7 12500 sse 10
Bi-205 s 10t 1.5210° 1.97 10" 448 10M 323100 17 10"® o7 i0M 209 100 1.08 10°
Bi-206 $10%  2.386 10° 364 101 17610% 61810 21410 11510 4.69 107 227 10°
Bi-207 s10t 157107 20010 44310 34710 2100 12000 335107 1.48 10°
Bi-210 5107 19710 1.97 10" 1.9710" 19710 1.97 109 1.9710" 5712100 1.73 10*
Bi-210m 510t 136 10° 1.07 10 1.04 107 ERTE ! 1.06 10°° 1.04 10° 8.38 10 2.59 10°

- . . o 3es107 Kidneys
Bi-212 5107 27610 1L1BI0Y 936 10" 1.9 10" 91410 11110 916100 287169
Bi-213 $107 61740 4710 456100 4391007 44510 420100 63810 195 10%
Bi-214 5107 50710 255107 2387000 2501077 1S 100 855100 24710% 7,64 10V
865 10® ST wall
Poloslon ‘ . .
Po-203 110" 48210"  92910% 479107 1.3210M SAT107 o310 128100 547 100
Po-205 1100 6.2610" 13410 7.2910" 18510 743101 184107 146100 649 1M
Po-207 1107 18510 309 10" 13610%  47810% 176107 33610 364 10 148 107
Po-210 110" 8.2310° 8.23 10° 8.23 10 8.23 10 8.23 to® 8.23 10° 1.5210% s14 107
Antatine '
AL207 1.0 21610' 21410" 214100 21810 21410" 2,120 28510 236 1®
AL2110 1.0 1.0610° 1.06 10° 1.06 10* 1.06 10°* 1.06 107° 1.06 10° 1.09 10 107 10
Franciasm
Fr-222 1.0 576100 57610™  $7610"°  57610'° 576 10 57610 869 10" 664 1Y
Fr-223 1.0 23210 232107 2.3210° 2.32 107 232 10° 2.32 10" 2.35 10° 13319
Radiux: -
Ra-223 2100 426000 4.23 10° 4.2310° 2.80 107 293 10 a3 10® 1.10 107 1.78 107
Ra-224 2100 212100 2.06 10% 2.05 10° 1.52 107 1.59 104 2,08 10° 715 10° 9.39 10¢
Ra-228 210" 337100 337 10° 3.3710° 1.68 107 L7804 3.3710% 409 10° 1.04 107
Ra-226 210" 9.1610° 9.17 10% 9.16 10* 598 107 483 10¢ 9.15 10° 1.03107 358 107
Ra-227 2100 3.6510'  23110" 216101 430107 3S41€® 184107 956 10" 610 10"
Re-228 210" 158 107 1.57 107 1.57107 653107 38110 1.57 107 Le3to?  asg 0’
Actinisa ’
Ac-224 1107 63610 682107 131107 96510 1.05 10° 204 10" 24810 203 10%°
716 18° LLI wall
Ac-225 1107 136107 27310 398 10% 199107 9.94 10° 54910V - 85710° 1.00 10°
: 282 107 LLY wall
Ac-226 1107 23010 11210 L7310 1010 9.4610° 14410 368 10° 1.1510°
' 1.10 107 LLI wall
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Table 2.2, Ingestion, Cont'd.

Committed Dose Equivalent per Unit Intake (Sv/Bq)

" Nuclide t, Gonad Breast Lung R Marrow BSurfsce  Thyroid  Remainder  Effective
Ac-227 110?831 107 141 107°  22010' 54010* 7310% 75510 20810% 3380100
Ac-228 11! L1 230" 13410 21590 301 10° 9.39 107 (38107 585 1%
Therkam * _ .

. T>-226 210° 183109 87410 174100 607107 625107 48810 83216 25010
. 27910° ST wall

Th-227 210° 29510'° 1.4010" 12510  5.6910° 684 10° 12210 24710 L@ 1¢

Th-228 210° 25310° 230" 231107 193107 1371 23010° 386100 107107

229 210¢ 469 10° 457 10" 4.56 107 1.31 10% 2.38 19° 4.5510° 2.80 10 9.54 107
TH-230 "210¢ 68210 680107 68010 289107 3.60 10 630 10'° 154 10° 1.48 107
Tv-231 210% 20810" 144107 14310" 530107 31710 88010%  1.1910° 368 10”
Th-232 210 12510° 1.26 107 1.2510° 1.48 10 1.85 10° 1.2110° 1.47 10°% 7.3810°
Tb-234 210% 31210 asr0ft t0s10 rs4 0™ 208010 288100 123100 369 107

430 107 LLI wall

Pretactinlus
Ps-227 1107 823107 20110 134107 40910 49210 sn 0" L1s10° 388 19
Pa-228 1107 ss610'° 12210 158 10" £9210" 9,59 10° 208 107 196107 113 10°
Ps-230 1107 67510  8.06 107 1.42 10" 1.78 10° 120510° 206 1007 2.2310” 1.68 107
Pa-231 1107 1.2110" 781 10"  s8010"  s7810°  7.2210%  ed3iOM 171100 286 10
Pa-232 1107 54410 695107 14610  S1910" 511 10° L9710 200 107 9.65 10°°
Pa-233 1107 25810 27100 37010 68910"  1.0210% 481107 3.0010° 98110

O 18210%  Lllwall

Pa-234 1107 33010  49910"  ps110M 1B6i0M 27410 18610M 161 10° 554 147
Ursalem : .

U230 s10?7 8.3010° 8.28 10° 827 10° 2.85 107 14310 8.27 107 3.40 107 244107

“ 2107 358100 3410 3310 114 10° 1.37107 3Nw° o210 3610
U-23 s107 93510 969107 203107 43010 1.3910" 95410 93610 315107
29%16° Lllwall
21007 969 10" 903100 1021007 31310M  p4sa0" 173107 96810'° 3.2010%
‘ . ' a0 10t LLI wal)
U212 s10? g2710° 8.3310° 8.29 107 4.19 107 663 10° 8.1110” 335107 3.54 107
' 2107 33410 31330 33210'° 168 107 168 107 32510 28310 187 10°
U2 5107 26210° 26210 262107 1.36 10° 116 10 2.62 107 1.10 107 7.81 10
2107 10710 10510 10510 295107 4.62 10° 1Los 10" 178 10 715 10°
U-234 s107 25910 2.58 10" 2.58 107 1.24 10° 113 10¢ .58 107 1.09 107 7.66 104
2107 10610 1.0310" 103101 288107 452100 10310 171710 71.06 197
U-235 510° 267100 2.49 10° 246 10° 6.8110° 1.05 10° 2.4510° 1.03.107 719 10°
2107 33410 12110 10110 278 i0° 4.2010° 9.8210"  1.8410° 1.2 107
U-236 s107 245107 2.45 10° 24510° 6.8310° 1.07 10 245107 1.03 107 7.26 107
2107 10010 97910 97910 273100 4.28 107 979 10" 16710° 668 107
uU-237 S10? 1S 10 20210" 498107 95010 441107 27710 259107 8.48 101°
.47 10* LLI wall
2100 1.8 10 1.81 10" 21710 se9 10 33910 23140 267107 85710
88910"  LLIwall
u-238 st 210" 2.31 10° 2.30 to?! 6.80 10° 1.01 10 2.30 10? 9.69 10° 6.88 10°
21070 402100 930’ 92210 272107 4.04 10? 9.20 10°" 1.61 10* 6.4210°
U-239 s10? 142100 23500 12190M esgao? 152100 223100 210" 207100
2107 1asio? o anw”? je3se” sz 231100 4010 680107 109 107"
U-240 $10° 12210 L7910 60110 37610" 496107 2931007 37510 L6 10?
2107 12410 . 160107 36910% 26210 10210 559 10" 1.20 10°

3.88 107
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Table 2.2, Ingestion, Cont’d.

Nuclide

Commitied Dose Equivalent per Unit Intake (Sv/Bq)

Gonad

f, " Breast Luhg R Marrow B Surface Thyroid Remainder Effective
Np-232 1167 333107 L1910' s 6251007 63010 1o410M 21110 101 100
Np-233 1107 93610 24510 11510Y  Sa6107 205107 131107 S4510" 199108
Np-234 110° 84210 1L1130'° 22810 18610 689 10" 37910'  16310° .10
Np-235 110? 1.3010° 536100 105107 1,6410" 14710 241 10M 186100 656 10"
€321  LLI wall
Np-236 110° 52410° 98310 92910 424107 S2918%  sa810" 363 10° 234107
11510y ‘ _ ' -
Np-236 1107 64410 347107 566107 33410" 408107 441 10" 63810 3701070
225k . : : . '
Np-237 110° 246107 1.4510" 18310 218 10°¢ 172 107 LI0W™ 210107 1.20 10
Np-238 1107 38910 48110 1.0210" 21710 17710 1.5010% 297107 1.08 10*
Np-239 1107 162107 172107 24010 46610 359107 20710V 27710° 38210
. . ) 8.7210° LLI wall
Np-240 110 250107 57210 34910 77410 34410'7 34610 18510 g9 10N
Platoslasn
Pu-234 110° 78210" 927107 1851077 44710 . 3281010 46910M 47310 17 1eW
110% 748 10" 902107 1.59 10" 2a310" 3310t 227107 461107 L6210
110° 74510"  9.0010" 157107 189007 935107 203100 461 10" L6l 10¥
Pu-235 1107 55910 17410 160107 332107 136107 60310% 49810 172101
110* 55910V 17410 r4010" 3324100 132107 60210 498 10" 172100
: 110°% 559107 174107 1010 132100 132106 60210" 49810 172100
Pu-236 1107 18210 27710 34710" 449107 5.61 10 156 10% 243107 315107
110 138210° 28710' 34810 44910 s.61 10" 1.56 10" 193107 3.60 10°
110% 78510 390 10" 349 10" 449 10" 5.6110° 1.56 10" 190107 8.1210*
Pu-237 1107 1.2410" . 710 10210" 257 100 266 10" 92310 32310 L2018
: 1104 1.2210" 103102 77910 23710" 94510 38210 32310 119101
1108 1.2210M" 70210 75410 23510 74010'7 32810% 312310 119100
Pu-238 1107 233107 84110'7  84910' 12710  15810°  19910" 600107 865107
' 1104 233107 92810 85010  1.27107 1.58 10 19910V .44 10° 9.08 10
1108 23310° 18010 86430 127300 1.88 107 199 10" 218100 1.34 107
Pu-239 1107 264107 769107 77410 141 10¢ 1.76 10° 7.4910" 643107 9.56 1077
1104 26410° 80910Y  7.7510" 141107 17630 . 14910Y 177107 9.96 10°
1105 264 10° 12010 78910™ 141 10" 1.7¢ 10”7 7.50 10 2.1210° 1.40 10¢
Pu-240 1107 264107 79710 80710  14110° 1.76 10 751107 643107 9.56 10”7
1104 26410° 88210 80810 14110 1.76 10 st 181070 9.97 10
110% 264107 1.7310" 82210 14110* 1.76 19”7 5110 2131070 1.40 107
Pu-241 1107 5.6610° 252100 44510V 27810° 3.48 167 Lot 130 10" 1.85 107
110% 56610  25410'% 44510 27810 34810° 10110 11610 1.87 10
110° S6610" 27910 44810 27810 348107 1.o1 10" 18510 20710
Pu-242 110 251107 800 10" 788101 134100 1L6710% 12910 610107 9.08 107
110% 25010 95810 80010 134107 16710¢  73010" 138107 946107
110 25110° 25410 9as0™ 134107 1.67 107 13810 202107 133 10°®
Pu-243 1107 45810"  5.96 10" 1LS1I0Y 1951677 20810°7  £7910% 29610 902 10"
110% 45610" 59310" 14810V 1.8310'7 708107 58010 296107 90210
110% 45610" 59310 14710"  1B210Y 57110 55010 296 10 - 9.02 10"
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Table 2.2, Ingestion, Cont'd.

Nuclide

Pu-244

Pu-245

A—k_
Am-237
Am-238
Am-2)9
Am-240
Am-24]

Am-242m

Am-242
Am-24)
Am-244m

Am-244
Am-24%
Am-246m

Am-246

Curlam
Cm-238

Cm-240
Cm-241
Cm-242
Cm-243
Cm-244
Cm-245
Cm-246
Cm-247
Cm-248
Cm-249
Cm-250

Berkeliom
Bk-24S

Bk-246
Bk.247
Bk-249

Bk-250

Commitied Dose Equivalent per Unit Intake (Sv/Bq)

fy Gonad Breast Lung R Marrow B Surface Thyroid Remainder  Effective
1107 249107 32410 3231070 13210 164 10% 15010%° 613107 897107
tiot 253100 78210t 31810 133107 L4 1€ 1610 8451
1100 29410°  s3610"  92910" 133100 LeS1eT 222107 234 |g: T:: :(:;
1107 12210 1.6310"  40110' 287101 12510 478107 23210° 13410
110 122107 16210 39810 28310"  9.7410" 45310 232100 3400
110° 12290 16210 39810"  28310" 94610 450100 232100 134100
1107 9.4310% 10210  pstie 23010 26910 20610 142 lq.: " 266 10°
-3811 w
1164 9.4010' 10110 - 14210 210107 BT210M LI5S0 13109 ;z u;'?
1107 94010™ 10110  14110" 2081070 69010 171 10 13.:: :: ;2 ::'l:
1107 946 10" 1.96 10" .07 1002 )42 107 L2010 79710 4Be 10" .18 10
1107 292 10 593107 307100 LGN 366 10" 33310° g1 10" 3se 1et
110° 9.6 10" 1.0710" . 2.0510" 28310 106100 13710V 194100 267 10
1107 716 10" 9.06 10" 1.86 107" 1.5510°  6.95 10" 2.59 10712 1.56 ltr" 13 1P
110 270107 262100 336 10" 1.45 10°¢ 181 108 132108 6.66 w" 9.84 10’
110° 266107 1.210" eSO 1.41 10 176108 37710% 620107 9.50 107
1107 27410 93810"  1.s810" 1.24 10 152107 2.61 107 1.05 10° 381 1®
110 21107 14110 195100  |.44 10* 1.8010%  68010" 661107  9.79 407
110 37110 1.8910"  8.0910' 214100 26710 15010 661 10 . 210100
. ] L]
1107 22410'  29710™ 781 10" 97210M 63810 983 10" T:: ::’ f.;l'i‘cur"
1107 116 10" 197 10" 88110 82110 523100 19810 163100 43314
1107 512 107 16810 143100 L7530 9a3g 0 15010V 183 ur: 2.54 107
1107 677107 18710 137107 239100 122107 1.23 10" 12.:: ::"‘ f;'::"
1107 s8110"  9.0210't 269107 19910"  60810" 413107 238 10° 920 1¢M
110° 271 10? 958101 962107 1.66 107 207 107 o111 10? 267100 1.69 10°
110° 66110 66810 1.10 10°Y 49810  45110° L7310 28 10° 121 10”°
110 5.2010° 895107 88410  15710° 446 107 88210  40210* © 39010¢
1100 113107 €96 10" 17310 981107 1.23 104 s 497107 6.19 107
1100 133107 88210 §8110" 782107 9.77 10 844107 45107 . sas10’
1107 280107  68010%  8.3410"  14910°  18616°  30210" 679107 101 10°
L1} 217107 391 10" 267 10" 1.48 10 185 10° 18710 676 107 1.00 10
110 2.56 107 22910 26610 136 10* 1.70 1¢¢ 120107 6.23 107 9.24 107
1107 1.0210¢ 1.10 10°® 6.52 10° 54210  €71510% | 387107 2.49 10 .68 10°
1107 465107 86810  54110% 62010V 63710" . $5310" 8.8 10 270 1"
1107 58510¢ 8.66 10°* 517 10° 3.09.10° i 0 .05 10° 1.4210° 2.10 107}
1107 264 10" 276 10°Y 36210M 816 10" 979 10" 307 10" 1.90 10° «52 169
1107 64710 808 10" 1.60 107! 14310 1.7 10" 2.19 101 1.24 10° s.68 1%
1107 285107 628 10" 64210"  21910* 214107 3180107 395107 1.27 10°°
1107 69910  43510Y  sq010"  s3610° e 10° 345107 L3107 3.24 10°
1107 664 10" L1410Y 464107 43010" 34810 S8z 10" 408 10"  1s7 10
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Table 2.2, Ingestion, Cont'd.

Committed Dose Equivaient per Unit Intake (Sv/Bq)

Nuclide fy " Gonad Breast Lung R Marrow B Surface Thyroid Remainder Effective
Califorsiem ' A
Cf-244 1107 13710 24390 23310 11810 148107 22310 15110 sqs 10"

‘ 531 10® ST wall
Ct-246 1107 88610"  7.7210" 76410 81810 101 10% 76310 195100 386 107
Cf-248 110? 1.5110° 1.00 10" 9.26 1012 1.44 107 1.80 107 91310  s1)10t 9.04 10°
Cf-249 1107 286107 233100 2261010 221 10¢ 176 10°% 1.51 10" 4,00 107 1.28 10¢
Cf-250 1107 L12107 7.44 10" 41010 977107 1.22 10° e 211107 5.76 1077
Cr-251 1107 292107 936107 956100 22510°  28110% 525107 4.05 107 131 104
Cf-252 1100 539100 1.49 10° 46710 469 107 534 10¢ 268 10'°  1.58 107 2.93 107
Cf-253 110 50610 22110 2159107 537100 672107 204 10" 33110° 3.78 10°
Ci-254 i110° 312107 3.45 10° 49510° 5.45107 6.14 10° 1.09 10° 1.07 10% 658 107
Elnsteiniam
Es-250 110% 206 101 3.46 10" 1.5810'F 235107 225100 16510"  ss310" 32010
Es-251 110?190 10" 81710 118107 35410 14510 1.0310"  56910' 20010
Es-253 1107 596 10'° 955101 9461017 61010° 761 10° 94410  19810°  eqe1e?
Es-254m 1107 40710 46410 146107 82910 948 10° 81610  14510° 483 10*
478 10° LLI wall

Es-254 1107 1.4510°% .29 10 47210 1.31 107 1.63 10 193107 54710 84710
Fermius
Fm-252 1107 694 10" 7.0210" 698107 61210 152107 697107  9.2710° kST BT o
Fm-253 1100 L7510 10110" 234107 92610 11210 1.2710" 293 10° 13710°
Fm-254 1107 554107 163100 16210 35710 42810 16210 1.5010° 460 107
Fm-255 1107 3.2210"  70410" 668107 1.7410% 208 10° 665107 90210° 280 10°
Fm-257 110 5.7210° 253 10" 1.23 10" 5.8210° 1.27 187 1Loo 1o 353107 4.08 10°
Mendelerim ' . , 4
Md-257 1107 297101 26510 9.1610" 12710 152100 335107 40010 1910
Md-258 1107 43510° 1.53 1oV 1.48 10" 431 10° $38 107 119 10" 216 1070 319 10°




