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PREFACE 

The Federal Radiation Council (FRC) was formed in 1959 to provide recommendations to the 

President for Federal policy on radiation matters affecting health. The first Federal radiation 

protection guidance was promulgated shortly thereafter, on May 13, 1960, and set 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 

general guidance issued in 1960 remained essentially unchanged. 

The Council was abolished in 1970 and its functions transferal to the Administrator of the 

newly formed Environmental Protection Agency (EPA). In 1974 EPA initiated a review of the part 

of Federal guidance that then applied to occupational 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.e., concentrations of radioactivity in air 

and water) that were obtained employing contemporary metabolic and dosimetric models, but which 

corresponded to the limiting annual doses recommended for workers in 1960. The values given in 

Report No. 10 were not implemented by Federal agencies, 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. 

Thin 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 (ALIs) 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 related 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 to 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 Regulatory 

Commission and the Occupational Safety and Health 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 encouraged to 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 worker 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 conversion of exposure to committed effective 

dose equivalent, and to committed dose equivalent for individual organs. These are intended for 

general use in assessing average individual committed doses in any population that can be 

Man (ICRP characterized adequately by Reference 1975). 

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, Carl 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 they can be corrected in future editions. 

Comments should be addressed to Allan C.B. Richardson, Chief, Guides and Criteria Branch, 

ANR-460, U.S. EnvironmentaI Protection Agency, Washington, DC 20460. 

Richard J. Guimond, Director 

Office of Radiation Programs (ANR-458) 



I. INTRODUCTION 

Radiation protection programs for workers are 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 primary guides, is used by Federal agencies as the 
basis for developing and implementing their own regulatory standards. 

The primary guides arc 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 expressed in terms of quantities or 
concentrations of radionuclides. The values of these derived guides arc chosen so as to assure that 
workers in work environments that conform to them arc unlikely to receive radiation doses that 
exceed the primary guides. 

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

Previous Guidance and Derived Guides 

In 1960 President Eisenhower, acting on recommendations of the former Federal Radiation 
Council (FRC), established the first Federal radiation protection guidance for the United States 
(FRC 1960). That guidance was strongly influenced by and generally consistent with 
contemporary recommendations 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 gonad& 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 seeking radionuclides. 

Although the FRC recognized the importance of protection against taking radioactive 
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) (later 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). 
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(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. IO (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. 

Current Guides and Derived 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 specifics the numerical primary guides for limiting occupational exposure. It is 
consistent with, but an extension of, recent recommendations of the ICRP (ICRP 1977): It applies 
to all workers who arc exposed to radiation in the course of their work, tither 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: 

l The ALARA principle, which requires that doses k maintained ‘as low as reasonably 
achievable,’ was elevated to the level of a fundamental requirement, and it now forms 
an integral part of the basic protection framework. 

l Protection against stochastic effects on health is based upon limitation of the weighted 
sum of dose 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 separately. Additional organ-specific limits arc provided to protect 
against non-stochastic effects. 

l 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 5 rem 
in a year (effective dose equivalent). The 5(N- 18) limitation on cumulative dose 
equivalent has been deleted. 

*Recommendations of the NCRP in their Report No. 91 (NCRP 1987b). in turn, arc 

consistent with the Federal guidance. 

‘Effective dose equivalent, stochastic health effects, and other such entities arc defined and 

discussed in Chapter II, Appendix C, and the Glossary. 
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l Maximum work-related dose quivalent to the unborn is limited to 0.5 rem during tk 
gestation period. It is also recommended that exposure rates be maintained below the 
uniform monthly rate that would satisfy this limiting value. 

l The establishment of administrative control levels below the limiting valuer 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 tk 
effectiveness of, and for supervising, ALARA efforts. 

l Recordkeeping, including cumulative (lifetime) doses, and education of workers on 
radiation risks and protection principles arc specifically recommended for tk first time. 

l Control of internal exposure to radionuclides is based upon limitation of the sum of 
current and future doses from annual intake (it., the committed effective doac 
quivalcnt) 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 rquiral to rc-
establish control of the workplaa and to manage future exposure of the worker. With 
respect to the latter rquircmcnt, provision should be made to monitor the annual dose 
received from radionuclidcs 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 radionuclidcs in the workplace: the Annual Limit on Intake 
(ALI) and the Derived Air Concentration (DAC). An AL1 is that annual intake of a radionuclide 
which would result in a radiation dose to Rtferena Man (ICRP 1975) qua1 to the relevant 
primary guide (i.e., to the limiting value of committed dose). A DAC is that conantration of a 
radionuclidc in air which, if breathed for a work-year, would ruult in an intake corresponding to its 
AL1 (or, in the case of submersion, to an external exposure corresponding to the primary guide for 
limiting annual dose). DACs arc thus used for limiting radionuclide intake through breathing of, 
or submersion in, contaminated air. ALIs arc used primarily for assessing doses due to accidental 
ingestion of radionuclidcs. Values of ALIs for ingestion and inhalation and of DACs arc presented 
in Table I for radionuclidts of interest in radiation protection. 

These ALIs and DACs arc based upon calculations originally carried out for the ICRP. In its 
Publication 30 (ICRP 1979a. 1979b. 1980, 19818, 1981~ 1982a. 1982b). the ICRP issued rcvti 
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 radionuclidc doeimetry and 
biological transport in humans achieved 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 to earlier derived guides is summarized in Fig. 1. 

The AL1 and DAC values tabulated in this first edition of Federal Guidana Report No. 11 
arc identical to those of ICRP 30, except for tk 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 
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F&d-

FRC ( 1960) EPA (1987) 

ICRP 2 
(19S9) NBS 69/NCRP 22 not applicable 

I 

r ICRP 30 Federal Guidance Federal Guidance 
(1979-81) Report No. 10 Report No. 11 

Fii. 1. The rcIatioaahip of various tabulations of derived guides to the appliabk Federal 
guidance ad to tk daimetric and mctaholic modela uaad in their derivation. For exampk, tk 
tabks in Report No. 10 make use of contemporary metabolic modeling, as described in ICRP 
Publication 30, but conform to tk limits rpecifii in the 1960 Federal guidance. 

KRP Publication 48 (ICRP 1986). We have, in addition, prov&d guides for a few radionuclider 
(Sr-82. Te95, Tc-95m. sb-116, Pu-246, and Cm-250) not considered in ICRP Publication 30, but 
for which nuclear decay data were pracnted in ICRP Publication 38 (ICRP 1983). 



II. THE RADIATION PROTECTION GUIDES 

Federal radiation protection guidance sets forth a dose limitation system which is based on 
three principles. These are: 

Justification - There should not be any occupational exposure of workers to ionizing 
radiation without the expectation of an overall benefit from the activity causing the 
exposure; 

Optimization - A sustained effort should k made to ensure that collective doses, as well 
as annual, committed, and cumulative lifetime individual doses, arc maintained as low as 
reasonably achievable (ALARA), economic and social factors king taken into account; 
and 

Limitation - Radiation doses received as a result of occupational exposure should not 
exceed specified limiting values. 

Although they have been expressed in a variety of ways, these principles have guided the 
radiation protection activities of Federal agencies since 1960. This Report does not address the first 
two of them-it is concerned with the third, the limiting values for occupational exposure, which 
arc specified by the primary guides. We shall discuss first the primary guides for limiting doses to 
workers and then the derived guides (in terms of quantities and concentrations) for control of 
exposure to radionuclides in the workplace. 

PRIMARY GUIDES 

For the purpose of specifying primary guides for radiation protection. health effects arc 
separated into two categories-stochastic and non-stochastic. 

Cancer and genetic disorders arc classified as stochastic health effects. It is assumed that they 
arc initiated by random ionization events and that the risk of incurring either is proportional, 
without threshold, to the dose in the relevant tissue. It is also assumed that the severity of any 
stochastic health effect is independent of the dose. 

For a non-stochastic effect, by comparison, there appears to k an effective threshold below 
which clinically observable effects do not occur, and the degree of damage observed usually depends 
on the magnitude of the dose in excess of this effective threshold. Examples of non-stochastic 
effects include acute radiation syndrome, opacification of the lens of the eye, erythema of the skin, 
and temporary impairment of fertility. (All of these effects arc observed at doses much higher than 
those incurred normally in the workplace). 

5 
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Primary Guides for Assessed Dose to Individual Workers 

The objective of the dose limitation system is both to minimize the risk of stochastic effects 
and to prevent the occurrence of non-stochastic effects. The primary guides arc boundary 
conditions for this system. The principles of justification and optimization serve to ensure that 
unnecessary doses are avoided and that doses to most workers remain significantly below the 
limiting values specified by the primary guides. 

With respect to stochastic effects, the dose limitation system has been designed with the intent 
that the level of risk associated with the limit be independent of whether irradiation of the body is 
uniform or non-uniform. The critical-organ approach of previous guidance (FRC 1960) is replaced 
with the method introduced by the ICRP (ICRP 1977) which utilizer a weighted sum of doses to 
all irradiated organs and tissues. This sum, called the ‘effective dose equivalent” and designated 
HE, is defined as 

(1) 

where WT is a weighting factor and HT is the mean dose equivalent to organ or tissue T. The factor 
wT, normalized so that S wT - 1, corresponds to the fractional contribution of organ or tissue T 

T 
to the total risk of stochastic effects when the entire body is uniformly irradiated.* HE thus reflects 

both the distribution of dose among the various organs and tissues of the body and their assumed 
relative sensitivities to stochastic effects. The primary guide for assessed dose to individual adult 
workers, for the purpose of protection against stochastic effects, is 5 rem (50 mSv) effective dose 

equivalent in a year (Recommendation 3, Appendix A). 

Weighting Factors 

Organ/tissue WT 

Gonads 0.25 
Breast 0.15 
Red Marrow 0.12 
Lungs 0.12 
Thyroid 0.03 
Bone Surface 0.03 
Remainder’ 0.30 

Additional primary guides for assessed dose to individual adult workers have been established 
for the purpose of protection against non-stochastic effects. These guides, chosen below the 
assumed threshold levels for such effects, are 15 rem (150 mSv) dose equivalent in a year to the 
lens of the eye and 50 rem (500 mSv) to any other organ. tissue (including skin), or extremity of 
the body. 

*For the hypothetical case of uniform irrdiation, HE is commonly referred to as the ‘whole 
body dose. 

+A value of WT - 0.06 is applicable to each of the five remaining organs of tissues (such as 
liver, kidneys, spleen, brain, small intestine, upper large intestine, lower large intestine, etc., but 
excluding skin, lens of the eye, and the extremities) receiving the highest doses. 
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Tbc primary guides for annual assessed dose may be summarized as: 

Hn<Srem (5OmSv) 

for stochastic effects; 

Hr < 50 rem (500 mSv) 

for ah organs and tissues, except the Itns of the eye; and 

Hrd 15rem (ISOmSv) (W 

for the lens of the eye. 

F%m8rycddaforcMTolofhtakcdRadhdab irtkWOdtplM!t 

Radionuclides enter the body through inhalation and, normally to a lesser extent, through 
ingestion. The principal method of controlling internal exposure to radionuclides is to contain 
radioactive matcriab so as to avoid any such intake. For situations where this is not achievabk, the 
guidance (Recommendation 4, Appendix A) rpecifks primary guides for control of the workplace. 

The intake of certain long-lived radionuclidw may result in the continuous deposition of dose 
in tissues far into the future. The primary guides for control of the workplace are therefore 
expressed in terms of the sum of all doses projected to be received in the future from an intake in 
the current year. This sum, by convention taken over the 50-year period following intake,* is 
known as the ‘committed” dose. The committed effective dose equivalent, Hea, is defined by 
analogy to equation ( 1) as 

The committed dose equivalent to tissue or organ T, denoted HTJ~, is the total dare quivaknt 
deposited in T over the SO-year period following intake of the radionudide. For radionuclidea that 
are present in the body for weeks or less, because of either short physical half-lie or rapid 
biological elimination, the committed dose quivakat may be regarded as a single contribution to 
the annual dose quivaknt. For very long-lived radionuclides that remain within the body 
indefinitely, the dose equivalent may accumulate at a nearly constant rate over the entire balance of 
a worker’s lifetime. 

To limit the risk of stochastic effects, the primary guides for control of the wor&place spaify 

that the committed effective dose equivalents from the intake of all radionuclides in a given year, 
Hm plus the effective dose equivalent from any external exposure in that year, Hw~, shouid not 
exceed 5 rem (50 mSv), i.e.: 

H&W)+ HmG5rem (44 

*50 years reflects the arbitrarily-assumed remaining lifetime of a worker, rather than the 
maximum span of employment. 
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And to prevent the occurmot of non-stochastic effects, the committed dose equivalent, H,s to any 
organ or tissue T from the intake of radionuclides in a given year plus the dose equivalent. HTTP, 
from external exposure in that year should not exceed 50 rem, i.e.: 

(4b) 

The non-stochaslic limit permits a much higher committed dose in most individual organs than 
does the stochastic limit, under normal conditions of irradiation, but it is nonetheless the factor that 
determines the annual limit on intake for a number of radionuclides. This is the case typically for 
radionuclides that seek organs or tissues of relatively low sensitivity to stochastic effects. The 
actinides go to bone and irradiate bone marrow and surface cndcsteal cells, for example, and iodine 
concentrates in the thyroid. For such radionuclides the limitation system reduces to the formerly 
used critical organ approach, but with a 50 rem committed organ dose limit. 

The primary guides for committed effective dose equivalent (and committal dose equivalents to 
individual organs and tissues) provide the basis for limitation of internal exposure to radioactive 
materials in the workplace. l They will normally be implemented through the design, operation, and 
monitoring of the workplace. When the primary guides for control of intake of radioactive 
materials have been satisfied, moreover, it is not necessary to assess contributions from such intakes 
to annual doses in futun years. That is, for the purpose of determining compliance with the 
primary guide for asses& dose to individuals (Recommendation 3), the guidance provides that 
such doses may be assigned to the year of intake. 

Recommendation 4 of the guidance also addresses the situation in which determination of the 
actuai intake for an individual worker shows that the primary guides for control of intake have not 
been met. In that case, appropriate corrective action should be taken to assure that control is 
reestablished, and that future exposure of the worker is appropriately managed. In particular, 
provision should be made to assess annual effective dose quivalent (and dose quivalents to organs) 
due to radionuclides retained in the body from this intake (NCRP 1987a; NRC 1987). and to 
manage exposure of the worker so as to insure conformance in future years with the primary guides 
for asses& dose. The present Report is concerned with the prevention of such circumstances 
through the use of derived guides, however, and the difficult and controversial problem of the over- 
exposed worker will not be considered further here. But it is important to note the distinction made 
between the roles played by the effective dose equivalent committed in a year and by the annual 
effective dose equivalent. 

Yhe use of committed (effective) dose equivalent in determining the derived guides for 
workers represents a significant philosophical (but not numerical) change. Previous guidance for 
protection from inhalation or ingestion of radionuclides was expressed in terms of the ‘limiting 
ahnual intake’-the amount which, if taken in annually for 50 years, would result in a dose rate in 
the 50th year qua1 to the primary guide. Committed dose, by contrast, makes no assumption 
about future intake, but does account for the dose in the future arising from intake in the current 

year. 
Conversion from limitation of ‘limiting annual intake to limitation of committed dose 

equivalent has no effect on the numerical values of the derived guides. It can be shown that the 
committed dose to an organ over the SO-year period following a single intake of a radionuclidc is 
numerically equal to the annual dose rate attained after 50 years of intake of chat same activity 
each year. 



RadlmawfflaIkcayProbtB 

The primary guides are usually specified in terms of dose. In the case of exposure to the decay 
products of radon and thoron, however, dose is particularly difftcult to calculate. For this reason, in 
1967 the FRC recommended a separate guide for radon, expressed in terms of exposure to its decay 
products rather than dose (FRC 1967). This guide, which was developed for use in regulating the 
exposure of underground uranium miners, has gradually gained application to other workers as well. 
It has been reviewed periodically by the FRC and EPA (FRC 1969, 1970; EPA I97 la, 1971 b). In 
1969, the previous I2 Working Level Month (WLM) guide for the annual exposure to the short- 

lived decay produm of “Rn was reduced, for a trial period, to 4 WLM. In 1971, EPA found that 
there was no adquate basis for less stringent protection, and recommended that the 4 WLM guide 
be retained. 

The ICRP recently reviewed the cpidemiological and dosimettic data for the two radon 
isotopes of concern in uranium mining. It recommended exposure guidance for “Rn that is 
comparable to the 4 WLM primary guide used in the United States. It also concluded that the risk 
from inhalation of the short-lived decay products of -n is about one-third that associated with 
“‘Rn decay products (ICRP 198 lb). Although specific Federal guidance does not exist for the 
decay products of -n, the ICRP recommendation provides a basis for establishing, througb 
comparison with the primary guide for “Rn, a guide of I2 WLM for %n. 

Tbe primary guides for radon isotopes and their short-lived decay products used in this report 
are given in the table below. There are no derived guides for radon. 

Pr&rycdduforRdomdibDec8yhobcts 

Radon Isotope Exposure (WLM) 

Rn-222 4 
Rn-220 I2 

DERIVED GUIDES 

An Annual Limit on Intake (ALI) is defined as that activity of a radionuclide which, if 
inhaled or ingested by Reference Man (ICRP 1975). will result in a dose equal to the moat limiting 
primary guide for committed dose.l T’hc AL1 for a particular radionuclide is. therefore, the largest 

value of annual intake, I, that satisfied the following constraints: 

Ihase<Srem, (58) 

I hr, < 50 rem, for all T , (5b) 

OFor some nuclides of very low specific activity, the mass associated with an AL1 is large. For 
example, the AL1 for inhalation of “‘In in class D chemical form is 5 x IO’ Bq (I &i), 

corresponding to a mass of 650 kg. In such cases, an intake in excess of the AL1 clearly is not 

possible. 
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where the tissue dose cquivcalcnt conversion factor, hT,U) is the committed dose equivalent to organ 
or tissue T per unit of activity of the radionuclidt taken in by the specified route, and the e//cctive 

dose equivalent conversion factor, hem is the committed effective dose quivalent per unit of 
activity. 

A Derived Air Concentration (DAC) is defined as that concentration of radionuclide in air 
which, if breathed by Reference Man (ICRP 1975) for a work-year, would result in the intake of 
one ALI. That is. the concentration of a radionuclidc in air is limited by 

jC(t) Bdt d AL1 , (6) 

where C(t) is the concentration of the radionuclidt in air at time t, B is the volume of air breathed 
by a worker per unit time, and the integration is carried out over a 2000 hour work-year. For the 
special case of constant air concentration, the DAC is related to the AL1 through 

DAC (Bq/m3) - AL1 (Bq) / 2.4 x: 103(m3) , (7) 

based on a normal breathing rate B of 0.020 m3/min. There are no derived guides for 
instantaneous or short-term values of C(t). 

Some airborne radionuclides. in particular the noble gases. are not metabolized to an 
appreciable extent by the body. The methodology for calculating derived guides for these materials 
is based on consideration of the external dose, including dose to the lung, due to submersion in air 
containing the radionuclide. Submersion dose can also be the only significant exposure pathway for 
other airborne radionuclides of short half-life (i.e., a day or less) (ICRP 1984). For such situations, 
the DAC may be derived directly from the primary guides. Let 6- denote the hourly dose 
quivalent rate from external exposure per unit concentration of airborne radionuclide. The annual 
average airborne concentration C must satisfy the constraints: 

2000h~u,Cd5rem, (88) 

2ooo bt Cd5Orcm. except lens, and (8b) 

C9 l5tcm, lens, (8~)2ooo fkext 

where he, - 2 WT hT,. There arc ZCKKI hours in a work-year. and the subscripts E and T are 
1 

used as before. When air concentration is limited by submersion dose, the DAC is the maximum 
value of C that satisfies the above inequalities. 

If a worker is exposed to external sources and to more than one radionuclide, or to intake of a 
radionuclide by more than one route, the allowed exposure to each must be scaled appropriately to 
ensure that the primary guides arc not exceeded: 

l&.x,+ ~~Iph&,,Q5rcm, and (9a) 
j k 



(9b) 

Iti refers to the annual intake of the j-th radionuclidc by the k-th route (ingestion or inhalation). 

Nmadcal raluea of the dcdred guldu 

Numerical values of the derived guides for ingestion (ALIs) and for inhalation (ALIs and 
DACs) are given in Table 1. both in SI units (MBq and MBq/m’, respectively) and in conventional 
units (PCi and pCi/cm3). ALIs and DACs for the same radionuclidt and chemical form are 
presented in the two sets of units in separate sub-tables on facing pages. Table I.a, on the even 
numbered pages to the reader’s left, contains the derived guides in Sl units; Table I.b, to the right, 
contains the ALls and DACs for the same nuclides, expressed in conventional units. 

Brief descriptions of the general features of the metabolic and dosimetric models employed are 
given in Chapter III and Appendix C. The values of the derived guides depend, in part, upon the 
chemical form of the radionuciide. Information on the classification of chemical compounds for 
lung clearance and on fractional absorption from the gastrointestinal tract is presented in Table 3. 

Many factors affect the actual doses to individual workers, as opposed to those calculated here 
for Reference Man. Age, sex, physiology, and behavior all may influence the uptake and retention 
of radionuclidcs. The application of the numbers in Tables l and 2 to situations other than normal 
occupational exposure (e.g., accidental over-exposure, or exposure of the general public) rquires 
careful consideration of the possible effects of these factors. 

The derived guides in this Report relate solely to radiation doses and do not reflect chemical 
toxicity. The chemical effects of some materials, such as certain compounds of uranium or 
beryllium, may present risks significantly greater than those from irradiation. The chemical 
toxicity of radioactive contaminants in the workplace should therefore be examined also as part of a 
broad industrial radiation protection program. The recommendations of the American Conference 
of Governmental Industrial Hygienists (ACGIH) should be consulted for additional guidance in 
limiting the airborne concentration of chemical substances in the workpIace (ACGIH, 1986). 

MharsadtbcUmborm 

The occupational exposure of individuals under the age of eighteen is limited by 
Recommendation 5 of the 1987 Federal guidance to one tenth of the values specified in 
Recommendations 3 and 4 for adult workers. The ALIs and DACs for these individuals arc 
therefore one tenth the corresponding values for adults. While this course of action will not 
necessarily reduce the dose to workers under the age of eighteen by exactly a factor of ten, because 
of age dependent factors, it should suffice for regulatory purposes until more precise metabolic and 
dosimetric modeling is available. 

The situation for pregnant workers is even less straightforward. Under Recommendation 6, the 
dose equivalent to an unborn as a result of occupational exposure of a woman who has declared 
that she is pregnant should not exceed 0.5 rem during the entire gestation period. While it is 
possible to estimate external dose to the fetus. including gamma irradiation due to submersion, the 
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state of knowledge of the transfer of radionuclides from the mother to the unborn is incomplete. It 
is therefore advised that the prudent course of action laid out in the preamble of the guidance (page 
2828) be followed-i.e., institute measures to avoid such intakes by pregnant women-until such 
information becomes available. 

Tiaaae ad Efkthc Dose Eqdrrkmt Coweidoa Factors 

As indicated in equations 5. 8, and 9, the ALls and DACs for any radionuclide and route of 
intake are determined by the limitation of non-stochastic and stochastic effects imposed by the 
primary guides. In many situations it is useful to know the committed dose equivalent to an organ 
or tissue per unit intake (independent of the occupational dose limitations), or the committed 
effective dose equivalent per unit intake. For each radionuclidc, values for the organ dose 
equivalent conversion factors, hr.% and the effective dose equivalent conversion factor, hEse (baaed 
on the weighting factors set forth by the ICRP (1977) and in the 1987 Federal guidance), arc listed 
in Table 2.1 for inhalation, and in Table 2.2 for ingestion. The values for he,, and hrvt for 
submersion are presented in Table 2.3. The conversion factor upon which the ALI or DAC 

depends is indicated by bold-faced type. Note that when the ALI is based on the nonstochistic 
limit for an organ or tissue, the conversion factor for that organ will be at least ten times greater 
than hLM (or hem). These dose conversion factors may be used to calculate committed doses in any 
population that is characterized adequately by Reference Man (ICRP 1975). 



III. CHANGES IN THE MODELS FOR DERIVED GUIDES 

Significant improvements have been made in metabolic modeling and physiological data since 
the issuance of ICRP Publications 2 and 6. The most important of these have been in the model 
for translocation of inhaled materials from the lung and in the dosimetric model for tissues of the 
skeleton. The nature of these changes and their effects on the derived guides arc briefly reviewed 
below and in Appendix C. Full details of the computational models, procedures. and data used to 
calculate the relationship between quantity or concentration of radionuclides and dose are presented 
in ICRP Publication 30, parts of which are reprinted in NCRP Report No. 84 (NCRP 1985). 

TRANSFER OF INHALED MATERIAL FROM THE LUNG 

The Respiratory Tract Model of ICRP 2 

A simple model of the lung was used in ICRP Publication 2 to describe the translocation and 
retention of material by the body after inhalation. It was assumed that 25% of inhaled activity was 
exhaled and that 25% was deposited in the lower respiratory tract. The remaining 50% was 
deposited in the upper respiratory tract, subsequently cleared by means of the mucociliary 
mechanism, and swallowed. What happened then depended on whether the inhaled material was 
classified as soluble or insoluble. 

Any soluble material deposited in the lower respiratory tract was assumed to be transferred 
directly to blood. Of the activity cleared from the upper respiratory tract and swallowed, a fraction 
f1 entered the blood-stream via the gastro-intestinal (GI) tract. Thus (0.25 + 0.50 f1) of the 
inhaled radionuclide was transferred to blood. A fraction f2 of the activity in the blood passed to 
the critical organ, yielding a final fraction 

fa = (0.25+0.5f1)f2’ (10) 

of the inhaled material that was transferred to the critical organ. Dose to the lung was ignored for 
soluble radionuclides. 

It was assumed that radionuclides entering blood were delivered instantaneously to organs and 
that retention in an organ could be characterized by a single biological half-life. Although this 
approximation was known to represent the behavior of many radionuclides poorly, it was adopted 
for calculational convenience. To provide an element of conservatism, the longest half-life of any 
observed multi-exponential retention was used in the calculations. 

I3 
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The transfer of insoluble materials to blood was considered to be negligible, and the guides for 
these substances were baaed on direct irradiation of the lungs or of some segment of the GI tract. 
Half the activity deposited in the lower respiratory tract was assumed to be quickly cleared and 
swallowed, and the other half eliminated from it exponentially over time; an elimination biological 
half-life of 120 days was assigned to all insoluble compounds except those of plutonium and 
thorium, for which the values 1 and 4 years, respectively, were used. 

The GI tract was represented as a series of four segments: the stomach, the small intestine, the 
upper large intestine, and the lower large intestine. The material reaching the stomach (after 

ingestion or after inhalation and clearance from the respiratory system) was assumed to reside there 
for I hour, after which it moved on to the small and large intestine. The dose to the wall of each 
intestine segment was calculated at the entrance to the segment. 

The Respiratory Tract Model of ICRP 30 

The dosimetric analysis of Publication 30 employs a more refined model of the deposition in 
and clearance from the respiratory tract of inhaled aerosols (ICRP 1966). Deposition of an 
airborne particulate form of radionuclide in the naso-pharyngeal, trachea-bronchial, and pulmonary 
regions of the respiratory system is treated as a function of the AMAD* of the aerosol. Tabulated 
values of the derived guides are based on the assumption that the diameters of aerosol particles arc 
distributed log-normally, with an AMAD of 1 µm. (Derived guides for other AMAD values can be 
computed from information in ICRP Publication 30.) Transfer of the deposited activity to the GI 
tract, lymphatic system, and blood is described by a set of coupled linear differential equations. 
Material deposited in any organ, including the lung, is assumed to be eliminated without 
redeposition in others. Clearance from the lung directly to blood or to the GI tract depends on the 
chemical form of the radionuclide (see Table 3), and is classified as D, W, and Y, respectively, for 
clearance times on the order of days, weeks, and years. The absorption of material from the GI 
tract into the body fluids, generally taken to occur within the small intestine, is parameterized by 
f1.t 

The clearance kinetics of the Publication 30 model account for loss of material through 
radioactive decay. For radionuclides that form radioactive decay products, it is assumed that only 
the parent nuclide was inhaled. The calculated committed dose equivalent, however, does include 
the contribution from ingrowth of decay products over the period following intake. For simplicity, 
these decay products arc assumed all to exhibit the same chemical characteristics as their parent 
nuclides. 

Transit timer through the segments of the GI tract and the masses of their walls and contents 
arc as described in ICRP Publication 23 (ICRP 1975). The transport of material through the GI 
tract assumes exponential clearance from the segments. The dose to each segment of the tract is 
computed as an average over the mass of the wall of that segment. 

The reader is referred to the report of the Task Group on Lung Dynamics (ICRP 1966) and 
subsequent ICRP publications (ICRP 1972, 1979a) for further details. 

*The Activity Median Aerodynamic Diameter (AMAD) is the diameter of a unit density 
sphere with the same terminal settling velocity in air as that of an aerosol particle whose activity is 
the median for the entire aerosol. 
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For the purpose of comparison, the fractional transfer of inhaled long-lived radionuclidea to 
blood in the model of Publication 30 can be expressed in a manner analogous to that of 
Publication 2: 

Frwtbmal transfer d &&Id r&&y to bbod 
lor Iomg-IIved ra&mmcIIdta 

Publication 2 Publication 30 

Class Fraction Class Fraction 

Soluble 0.25 + 0.50 fl D 0.48 + 0.15 f, 
Insoluble not considered W 0.12 + 0.51 f, 

Y 0.05 + 0.58 f, 

For soluble compounds with small f, values, the new model results in a higher transfer of activity to 
blood for class D compounds (0.48 vs 0.25), and a lower transfer for class W compounds. If fi lies 
near I, the two approaches predict comparable transfers for class D and class W materials. 

For insoluble materials, a useful measure of the committed dose equivalent to the lung itself is 
the time integral of the retained inhaled activity, normalized relative to the initial intake: 

so 

A(t) dt . 

A(t) is the activity in the lungs at time t, and the activity & is inhaled at t - 0. In Publication 2 
it was assumed that half of any insoluble radionuciide initially retained in the lower respiratory 
tract, i.e., l/8 of the inhaled activity, was eliminated from it exponentially with a half-life of 120 
days for all nuclides except plutonium (I year) and thorium (4 years). The treatment of lung 
clearance in the new model is more complex, but the value of the integral in equation (I 1) depends 
only on the clearance class (ignoring physical decay). For a long-lived radionuclide, the time 
integrals of the normalized retention for the two models can be compared as: 

Publication 2 Publication 30 
Material Integral Class Integral 

(days+) (days+) 

Thorium 263 D 0.22 
Plutonium 66 W I2 
Other 22 Y 230 

*Units: PCidays per PCi inhaled-i.e., days. 



I6 

For long-lived isotopu of plutonium in class Y compounds, the committed dose equivaient to 
the lungs [proportional to the integral in Eq. (1 I )] is about 4 times greater under the current model 
than under the old model (230 VI 66). For long-lived class Y radionuclidcs other than thorium or 
plutonium, the difference is even larger, a factor of 10. For compounds now in clearance class W, 
assignment to the insoluble form in the old model resulted in overestimations by factors of about 
20, 5, and 2 for thorium, plutonium, and other radionuclides, respectively. Again, the loss of 
activity by radioactive decay has not been considered here. 

In summary, the revised modeling of the clearance of material from the lung influenced the 
derived guides primarily through changes in the transfer of activity to blood and in the retention of 
activity in the lungs. For inhalation of soluble class D compounds with fi less than IO-‘, the 
current modeling indicates a transfer to blood twice that of Publications 2 and 6. For insotuble 
forms, the dose quivalcnt to the lung may have been over-estimated in Publication 2 by a factor of 
from 2 to 20 for class W compounds, and under-estimated by factors of from 4 to IO for class Y 

compounds. 

DOSIMETRY OF BONESEEKING RADIONUCLIDES 

The doGmetric model for bone-seeking radionuclides has also been modified substantially. In 
the following comparison of the old and current models, the total activity present in the skeleton is 
assumed to be the same. 

TbeBouDo&etrydPuMkatIaR2 

The bone dosimctry model of Publication 2 compared the effective energy absorbed in the 
skeleton from a bone-seeking radionuclide with that for a body burden of 0.1 rCi of ‘“Ra. It 
considered the dose to the 7 kg of marrow-free skeletal bone delivered by the radioactive material 
resident within the bone, but included only indirectly the effects on endosteal tissue of radionuclides 
that accumulate on bone surface. 

The specific effective energy SEE(T - S) is defined as the energy (in MeV), suitably modified 
with a radiation quality factor (Q), absorbed per gram of target tissue (T), per nuclear 
transformation occuring in the source tissue (S). Although the term ‘SEE’ was not used in 

Publication 2, an expression appropriate for that model would be of the form 

SEE-nQE/m, (12) 

where the energy E emitted per disintegration was deposited entirely within the bone, of total mass 

m (7 kg). The quality factor Q was taken to be I for gamma-rays, X-rays, and beta particles; and 
IO for alpha particles. The value of the ‘relative damage factor,’ n. was I for isotopes of radium 
and for pure gamma emitters, and 5 for other radionuclides that emit alpha or beta radiation; n 

was, in essence, a factor to account for additional damage that could be caused by radionuclidu 
that, unlike radium, might be surface-seeking. 
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In contrast to the old model, in which dose is averaged over the bone. the currant model 
contains separate calculations of the dose equivalent to the active haematopoietic tissue within the 
cavities of trabccular bone, and to osteogenic c&s, in particular those on the endoatcal surfaces of 
bone. 

Developing blood cells are found in various stages of maturation within the rod marrow, which 
is therefore of concern with rcspcct to the radiation induction of leukemia. The need to limit the 
dose to this tissue was rccogniscd in Publication 2, but was not explicitly addressed in developing 
the recommendations for bone-seeking radionuclidcs. 

The osteogenic cells are the precursors of cells involved in the formation of new bone 
(ostcoblasts) and in the resorption of bone (osteoclasts), and arc of concern with rcspcct to 
carcinogenisis in bone. The location of the osteogenic cells in the skeleton is not well dcfincd; for 
the purpose of calculating the dtrivcd guides. the average dose cquivaknt is determined over a 
IO pm thick layer of soft tissue adjacent to the surface of the bone. The following discussion is 
limitcd to the example of particulate (alpha and beta) irradiation of et&steal tissues. 

Energy deposition in endosteal tissues is averaged over a layer of cells near the bone surfacer, 
the mass m of which is taken to bc 120 g. We distinguish bctwccn radionuclidcs that r&de on 
bone surfaces and those that are distributed throughout the bone volume. The specific effective 
energy for endosteal tissue from a radionuclidc distributed uniformly on bone surface may be 
expressed as 

SEES(BS-Bone) - [F?CB) AF?BS-CB)+ F?TB) AfiBS-TB) ] Q E / m , (13 

where 

E is the energy emitted per disintegration; 

Fs(CB) and Fa(TB) denote the fractions of activity in the skeleton residing on the surfacer 
(‘) of cortical bone (CB) and trabccular bone (TB), and Fa(CB) + Fs(TB) - 1. 
Cortical and trabccular bone are defined as bone with a surface/volume ratio lus than 
and greater than 60 cm2 cm-‘, respectively. 

AFa(BS - CB) and AmBS - TB) are the fractions of the energy emitted from the 
surfaces of cortical and trabccular bone that are absorbed by the endoateal tiuue at the 
bone surface (BS). AfiBS - CB) is normally smaller than AFa(BS - TB) bccausc of 
the greater absorption of radiation by the bone itself. 

A corresponding equation can be written for SEEV(BS - Bone) for radionuclidcs that dcpoait 
within bone volume (“); F”(CB) would then be the fraction of activity that is dispersal evenly 
throughout cortical bone, and so on. 

Values of parameters for the above formulation arc contained in ICRP 30 (see Chapter 5 of 
ICRP 1979a). The quality factor Q for alpha radiation is taken to be 20, rather than IO as in 
ICRP 2, and the ‘relative damage factor’ n is no longer used. 
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The two dosimetric models are compared in the table below. Since SEE is proportional to E in 
both, it is convenient to make the comparison in terms of the specific effective energy normalized 
with ruptct co energy, SEE/E. This is the fraction of emitted energy that is deposited in the 
target tissue, modified to account for radiation quality and for the spatial distribution of the 
radionuclide in the source tissue; as such, it is a measure of the relative degree of harm infIictcd by 
a radionuclidc upon the target tissues. 

Effective emeqy tkpodted by bou-n&@ ra&mcWa 

Publication 2 Publication 30 
Radiation/Nuclidc SEE/E(gm-‘) Radiation/Nuclide SEE/E(gm-t ) 

Alpha Alpha 
Radium 1.4 x lo-3 Volume emitters 2.2 x lo-’ 
Other radionuclides 7.1 x lo-’ Surface emitters 8.3 x lO-2 

Beta Beta 
Radium 1.4 x lo-’ Volume emitters I.4 x lo-’ 
Other radionuclides 7.1 x lo-’ Surface emitters 

E < 0.2 McV 4.2 x IO-’ 
E 3 0.2 MeV 3.3 x IO-’ 

For radium-226. which is a volume seeker, the normalized specific effective energy (and thus 
the dose equivalent) to endosteal tissue under the new model is 1.6 (2.2 x 10m3/l.4 x IO-‘) times 
greater than was the SEE/E to bone under the old; that is, the 0.1 rg 22bRa skeletal burden 
considered in Publication 2 to result in a dose rate to bone of 30 rcm/yr (0.3 Sv/yr) would, under 
the current model, deliver 50 rcm/yr (0.5 Sv/yr) to cndosteal tissue. For volumedistributed alpha 
emitters other than radium-226,. the dose equivalent to endostcal tissue under the new model is 
three times lower than that to bone as determined before. For surface-seeking alpha emitters, the 
corresponding ratio of calculated dose equivalents is 12. 

The use of the new bone dosimetry model thus has a potentially major impact on the derived 
guides for alpha and low-energy beta emitters, particularly those that are surface-seekers. 

SUBMERSION IN AIR 

The old model considered the dose from an airborne concentration of inert radioactive 
materials (such as noble gas radioisotopes). Body shielding and attenuation in air were taken into 
account by assuming that only photon radiation and beta particles of energy greater than 0.1 McV 
contribute to the whole body dose. For low energy beta emitters, only dose to skin was considered. 

The new model considers the shielding of organs by overlying tissues and the degradation of 
the photon spectrum through scatter and attenuation by air. The dose from beta particles is 

*Because of its short half-life (3.66 d), 224Ra has little time to diffuse into bone volume, and 
such a comparison would be misleading. 
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evaluated at a depth of 0.07 mm for skin, and at a depth of 3 mm for the lens of the eye. The 
worker is assumed to be immersed in pure parent radionuclidc, and no radiation from airborne 
progeny is considered. In most cases, the concentration limit for submersion in a radioactive semi-
infinite cloud is based on external irradiation of the body; it does not take into account either 
absorbed gas within the body or the inhalation of radioactive decay products. Exceptions are 
elemental tritium and “Ar, for which direct exposure of the lungs by inhaled activity limits 
(stochastically) concentration in air. 



IV. MAGNITUDES AND SOURCES OF CHANGES 
IN THE DERIVED GUIDES 

Comparison of the derived guides in this Report (Table I) with those in ICRP Publications 
and 6 reveals some substantial changes. Systematic comparisons are not made easily, however, 
because the chemical forms of inhaled materials are now characterized in a manner (by clearance 
class) different from that used previously (soluble vs. insoluble). The identification of specific 
causes of changes is further complicated by the large number of factors used in the calculations. 
Nonetheless, an attempt has been made to characterize the overall magnitudes and sources of 
changes, to identify those radionuclides for which the numerical derived guides are altered most 
significantly. and to determine the factors most responsible. 

The following conventions were adopted for making these comparisons: 

The derived guides of Publications 2 and 6 were tabulated as Maximum Permissible 
Concentrations (MPC) in air and water. The current derived guides are presented in terms of 
ALls for inhalation or ingestion, and DACs for inhalation (or submersion). For a radionuclide 
whose derived guide does not change, the DAC is numerically equal to the old MPC in air. 

For inhalation exposure: (a) The MPCs in air for soluble forms were compared with the DACs 
for compounds of lung clearance class D. In the cases where no DAC is calculated for class D 
compounds of a radionuclide, then the comparison was made with the DAC for class W 
compounds. It was considered inappropriate to compare soluble and class Y compounds. (b) The 
MPCs for the insoluble forms were compared with the DACs for class Y compounds. If no DAC is 
calculated for class Y compounds, then the comparison was made with the DAC for class W 
compounds, unless a class W compound had already been compared to the soluble compound. 

For ingestion exposure: It is assumed that a worker ingests 1.1 liters of contaminated water 
each day, resulting in an intake of (50 wk/yr x 5 d/wk x 1100 cm3/d x MPC µCi/cm3) µCi/yr. 
(a) If a radionuclide is assigned a single ft value, then the ALI was compared to the MPC in water 
for soluble compounds; (b) If compounds of the radionuclide are assigned two f1 values, then the 
ALI for the higher value of f1 was compared with the MPC for soluble compounds, and the low-f, 
ALI was compared with the MPC for the insoluble form. 

Cases in which specific chemical forms (rather than lung class) are listed in Table 1, such as 
certain compounds of hydrogen, carbon, and nitrogen, were omitted from the comparison. 

INHALATION 

A comparison was made of the DACs and MPCs in air for all the radionuclides considered in 
this study, and the results appear in Fig. 2. The solid histogram shows the relative numbers of 

21 
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INHALATION EXPOSURE 

Fig. 2. Comparison of the old and new derived guides for inhalation. The solid histogram 
indicates the fraction of radionuclides for which the DAC listed in this report differs from the 
former MPC by a factor of between 1 and 2, 2 and 4, 4 and 8, etc. The hatched histogram shows 
the fraction of radionuclides for which the DAC changed by various factors solely as a consequence 
of new metabolic modeling and physiologic data, but with the old (1960) Federal guidance. 

cases in which the value of the DAC is different from that of the MPC by a factor of between 1 
and 2, 2 and 4, 4 and 8, and so on. (Note the logarithmic scale on the abscissa.) In about 65% of 
the cases, the values differ by less than a factor of four, and in one third, by less than a factor of 
two. 

The hatched histogram of Fig. 2 (reproduced from Federal Guidance Report No. IO) shows 
the relative number of cases in which DACs changed solely because of revision of the metabolic 
modeling and physiologic data. The closeness of the two curves in Fig. 2 suggests that the 
differences between the current and the previous derived guides arc attributable primarily to 
improved metabolic modeling and physiologic data, and only secondarily to the adoption of new 
values for the primary guides. 

Each radionuclide for which the DAC is at least a factor of 16 different from its corresponding 
MPC is listed below. The MPCs that are based on the limits of FRC 1 (and the models of ICRP 
2). and the relevant critical organs, comprise the first column. The middle column presents the 
derived guides, taken from Federal Guidance Report No. IO, that would be obtained with 
contemporary metabolic modeling and physiological data, but using the 1960 primary guides. The 
current DAC appears in the third column of numbers, and if the value of this DAC is determined 
by the non-stochastic 50 rem limit for any organ, then that organ is also noted. The changes for 
these radionuclides support the above observation that the revisions in the derived guides are due 
principally to improved modeling and data, rather than to the adoption of new primary guides. 
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MPC’ DAC’ DAC’ 
Nuclidc ICRP 2 Report 10 Report II 

(j&i/cm’) (rCi/cd (PCi/Cd 

Revised guide more restrictive by factor > 16: 

h-93 I x IO-‘(s) Bone 3 * lo-’ B. surf8cc 3 x IO -‘(D) 8. surface 
3 x IO-‘(I) Lung 2 K 10-s B. rurfaa 2 I( IO-‘(Y) B. surface 

In-l IS 2 x lo-‘(s) Kidney 2 x lO-‘O R. marrow 6 x IO-“(D) 
3 x IO-‘(i) Lung 6 I( IO-” R. marrow 2 x IO-*(w) 

AC-221 3 x lo-” (I) Lung I x 10-J’ LUR# 2 I( lo-‘*(Y) 

AC-228 8 x lo-’ (S) Liver 4 x lo-’ B. surface 4 x IO-‘(D) 8. surfwe 

Pa-231 I x 10-‘o(I) Lung 2 x IO-” B. rurfaa 2 x IO-t*(Y) 8. rurhcc 

Pu-24 I 4 x IO-‘(l) Lung 3 * IO -lo B. surface 3 x IO-“(Y) B. surface 

Am-244 4 I IO-*(s) Bone 7 x 10-l B. surf- I x IO-‘(W) B. surface 

Cf.249 I x lo-‘0 (1) Lung s x lo-” Lung 4 x IO-“(Y) 8. rurfue 

Revised guide kss restrictive by factor > 16: 

c-14: 4 x lo-‘ Fat 9 x lo-’ Gonad 9 I lo-’ 

s-35 3 x lo-‘(S) Tutis 8 x IO-‘ Lung 7 x IO-‘(D) 

Mn-56 5 x lo-‘(l) LLI 3 x lo-‘ Lung 9 I( lo-‘(w) 

Ni-6S 5 x lo-‘(l) ULI 4 x IO-* Lung I x 10-5(w) 

I-134 5 x IO-‘(s) Thyroid I x lo-’ Thyroid 2 x IO-‘(D) 

Rc-I87 5 x IO-‘(l) Lung 2 x 10-s Lung 4 * lo-‘(w) 

Bi-210 6 x IO-‘(S) Kidney 3 I IO-’ Kidney I x IO-‘(D) Kidney 

‘The chemical form is denotul S or 1 for solubk and in&&c. reqcctinly; the orgw listed is the 
critical organ. 

‘The lung clearance claw ia denoted D. W. or Y. If no organ is lieted. the DAC is limited by the 
primary guide for stochastic effects; if an organ L listed. the DAC ia based on limiting non-rtocbutic 
effects in the listed organ. 

‘In the form of CO*. 

With the exceptions of “‘In and U’Ac, all cases in which the current DACs are man 
restrictive than the MPCs (i.e., where the DACs are numerically smuller than the MPG) involve 
the primary guide for non-stochastic effects at bone surfaces. All of these radionuclides, except 
‘% 9 deposit on the surface of mineral bone (Mum is taken up by the active marrow), but this ir 
only part of the reason the revised values are more restrictive. 

The DAC for 93Zr is more restrictive primarily because of a change in the rnct&olic model: 
retention in bone is found to be eight times greater than WM assumed earlier. and there is an 

increase in the transfer to the skeleton (due to increasal clearance of class D compou& to blood, 
and consequent increased depoaition in tbe al&on). Other radiaotopcs of &co&m are 

sufficiently short-lived that the greater skeletal retention doer not subtantially cha~qe their DACr 

The old metabolic model assumed that 4% of ‘%I entering blood was translocatcd to tbc 

kidney (the critical organ), where it was retained with a bioio@al half-time of 60 days. The 
current model assumu that 30% of indium entering the body fluids goes to the red marrow, when 
it is bound permanently. The DAC for ‘151n (half-life of 5.1 x IO” years) is of academic intercrt 
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only, since its specific activity is so low that a concentration corresponding to the DAC could not be 
airborne. The other radioisotopes of indium are sufficiently short-lived that the new assumption of 
permanent retention in red marrow has no bearing on their DACS. 

The more restrictive DAC for class Y compounds of *“AC results both from increased 
retention under the current lung model and from the increased quality factor Q (20 vs. 10) for 
alpha radiation. Members of the *“AC decay chain arc sufftcitntly short-lived, relative to their 
parent, that the committed dose equivalent is proportional to the residence time in lung of the 
parent nuclide. 

This, however, is not the case for the =Ac chain, where the first daughter, *%, is long-lived 
relative to the parent. The source of the 2O-fold more restrictive value is complex. In the old 
model, the ratio of activity of the first daughter to that of the parent in the critical organ (liver) 
was about I, while the current model yields a ratio of 3 in the limiting organ (bone surface). The 
SEE for endosteal tissue at bone surface is about 14 times that for the liver, and the current lung 
model results in an increased transfer to blood (0.45 vs. 0.25). Finally, the current primary guide 
for bone surface (50 rem or 0.5 Sv) is about three times higher than the previous primary guide for 
liver (I 5 rem). 

For 23’Pa, u’Pu, and **Cf. clearance of insoluble material from the lung to the various organs 
was not considered previously. The current model, however, includes the transfer and uptake of 
activity for class Y compounds; this results in DACs limited by the dose equivalent to bone 
surfaces. 

The DAC for 2uAm is more restrictive partly because of an error in the original MPC (ICRP 
1964). The lowest lying nuclear state, with a half-life of 10.1 hours, was inadvertently assigned the 
26 minute half-life of the metastablc state. ( *&Am itself was not included in the tabulation of 
MPCs). The error was significant, since it is the physical half-life of 2uAm, and not its rate of 
biological clearance, that governs its retention in the body. 

The DAC for “CO2 is 23 times less restrictive than the corresponding MPC mainly because 
retention decreased by a factor of IO. Also, in the current model the committed effective dose 
equivalent is determined over the total body mass, and subject to a 5 rem primary guide, rather 
than over the IO kg of body fat, which had been the critical tissue with a 15 rem primary guide. 

Current models project a much more rapid loss of “S from the body than was previously 
assumed. In the older model, 0.13% of the sulfur entering blood was transferred to the testes, the 
critical organ. where it was retained with a half-time of 623 days. The current model indicates that 
80% of the sulfur introduced into body Iluids is excreted promptly, 15% is retained with a biological 
half-time of 20 days, and the remaining 5% has a half-time of 2000 days. 

The DACs for class W compounds of “Mn and %li arc based primarily on dose to the lung. 
rather than to the GI tract as in the previous analysis. This, together with the change in the 

primary guides, results in the new values being less restrictive. 

The old m&cl assumed that a fraction of the inhaled activity of sotuble radionuclidea is 
transferred instantaneously to systemic organs, and considered neither radioactive decay nor the 
kinetics of clearance from the lung and uptake by the organs. The current model accounts for 
radiological decay during the finite time needed for lung clearance and transfer. This is of 
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relevance for iodine which, after entering the transfer compartment (the body fluid). is translocated 
from it with a half-time of 6 hours, The physical half-life of l”I (52.6 minutes), by comparison, is 
short; the a-fold lower uptake by the thyroid, together with radiological decay during clearance 
from the lung, result in a DAC 40 times less restrictive than before. 

The radionuclide “‘Rc. like “%, is a low-specific activity radionuclidc. with a half-life of 5 x 
10” years. The lung retains about the same amounts (to within a factor of 2) of inhaled class W 
and insoluble compounds, but the effective beta energy per disintegration is now evaluated as 6.6 x 
lo-’ MeV, rather than 0.012 MeV. This new decay energy evaluation for “‘Re is the main source 
of the factor of 40 increase in its DAC. 

The DAC for *‘*Bi is less restrictive because revised metabolic modeling of daughter 
radionuclides results in a factor of IO lower residence time for the daughter *‘%. the alpha 
emissions of which dominate the calculation of dose equivalent. In addition, the DAC is now based 
on application of the non-stochastic guide of 50 rem to the kidney, as opposed to the previous 15 
rem guide for the same (critical) organ. The change in quality factor (20 vs. 10) for the *?o 
alpha emissions acts in the opposite direction. 

Cbuges b Derlrtd Golda lor Same Importmt Radloaaclk 

In the table on the following page, WC compare derived air concentrations for some of the most 
commonly encountered radionuclides. The first three columns of numbers list the MPCs derived 
for conformance to the 1960 primary guides, the derived guides from Federal Guidance Report No. 
IO. and the current DACs, respectively. The fourth column shows, for each radionuclidc and lung 
clearance class, the factor qm by which the 1960 derived guide must be multiplied to obtain that of 
Report No. IO. Because both of these correspond to the 1960 primary guide. q,,, is a measure of 
the change brought about solely by improvements in the metabolic modeling and physiological data. 
Similarly, the fifth column presents the factors, qs, needed to convert the derived guides of Report 
No. IO into those consistent with the 1987 guidance; these factors reflect solely the effect of 
changes in the primary guides. Finally, to provide a measure of the relative significance of the two 
events (new modeling vs. new primary guides), the sixth column lists for each case the ratio of the 
magnitudes* of the shifts brought about by the two changes. 

There is no simple way of comparing the overall impact of improved modeling with that of new 
primary guides. Some sense of the general trends can be obtained, however, from various averages 
of the q, and q, factors. The geometric and arithmetic means of the magnitudes of the factors q, 
due to improved modeling are 2.8 and 4.1. respectively; and 1.9 and 2.1 for the factors qs arises 
from the adoption of the new primary guides. This is suggestive that the changes brought about by 
improved modeling average a factor of about 2 times greater than those attributable to adoption of 
new primary guides, and is consistent with the histograms of Fig. 2. 

*The ‘magnitude in the shift’ due to new modeling is defined to be a number greater than or 
equal to one (i.e., the ‘magnitude of q,,, ‘ise,ifq,> l,and I/q,ifq,< I). Soalsoforqs. 
‘ratio’ = (magnitude of q,)/(magnitude of qs). 
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MPC DAC t&/cm’) 
(pCi/cm’) 

Nuclide/clw 
__- -. 

ICRP 2 Report 
--.-.-

IO Report I I 
.- - b e ratio’ 

P-32 D 7 x lo-’ 9 x 10-l 4 x lo-’ 1.29 4.44 0.29 
W 8 x lo-’ 7 x 10-l 2 * lo-’ 0.88 2.86 0.40 

bin-54 D 4 x lo-’ 3 x lo-’ 4 x lo-’ 0.75 1.33 I.0 
W 4 x 10-l 3 x lo-’ 3 x lo-’ 7.50 1.00 7.5 

Mn-56 D 8 x IO-’ 4 x 10-L 6 I: IO-’ 5.00 1.50 3.3 
W 5 I lo-’ 3 x 10-b 9 x lo-‘ 6.00 3.00 2.0 

CO-58 W 8 x IO-’ 2 x lo-’ 5 x lo-’ 0.25 2.50 I.6 
Y 5 x 10-l I x lo-’ 3 x lo-’ 2.00 3.00 0.67 

CO-60 W 3 * lo-’ 5 x 10-l 7 I 10-l 0.17 1.40 4.3 
Y 9 * lo-’ 5 x lo-’ I x 10-l 0.56 2.00 0.90 

Sr-89 D 3 x 10-l I x lo-’ 4 x lo-’ 3.33 4.00 0.83 
Y 4 x IO-’ 2 x lo-’ 6 x IO-’ 0.50 3.00 0.67 

ST-90 D 3 x lo-‘O 2 x lo-.9 8 x IO-’ 6.67 4.00 I.? 
Y 5 x 10-9 6 x to-l0 2 x lo-’ 0.12 3.33 2.5 

zr-95 D I x lo-’ 4 x 10-l 5 x lo-’ 0.40 I.25 2.0 
Y 3 I lo-’ 4 x 10-I I x lo-’ 1.33 2.50 0.53 

Nt-95 W 5 x lo-’ 3 x lo-’ 5 x lo-’ 0.60 1.67 I.0 
Y I x lo-’ 2 x to-’ 5 x lo-’ 2.00 2.50 0.80 

MO-99 D 7 x lo-’ 9 x lo-’ I x lo-* 1.29 1.11 I.2 
Y 2 x IO-’ 3 x lo-’ 6 x IO-’ 1.50 2.00 0.75 

I-I 29 D 2 x 10-t 2 x lo-’ 4 x lo-* I.00 2.00 0.50 

I-131 D 9 x lo-’ I x lo-’ 2 x 10-l I.1 I 2.00 0.56 

I-133 D 3 x 10-l 7 x 10-l I x lo-’ 2.33 I .43 I.6 

Cl- I 34 D 4 x lo-’ 4 x 10-l 4 x 10-l I.00 I.00 I.0 

Cr-I37 D 6 x IO-’ 6 x 10-S 6 x IO-’ I.00 I.00 I.0 

Cc-144 W I * lo-’ 7 x lo-’ I x 10-8 0.70 1.43 I.0 
Y 6 x IO-’ 2 x lo-’ 6 x IO-’ 0.33 3.00 1.0 

lb-226 W 3 * 10-I’ I x to-10 3 x IO-IO 3.33 3.00 I.1 

I-h-228 W 9 x lo-” 4 x lo-” 4 x 10-l’ 0.44 I .w 2.3 
Y 6 x IO-” 2 x lo-” 7 x lo-” 0.33 3.50 0.86 

Th-232 w 2 x lo-” 5 x lo-” 5 x lo-” 0.25 I W 4.0 
Y I x 10-l’ I x lo-” 1 x lo-” 0 IO 1.00 IO 

U-234 D 6 x IO-” 4 x lo-‘O 5 x lo-‘0 0.67 1.25 1.2 
Y I x IO-IO 6 x lo-” 2 x 10-I’ 0.06 3.33 5.0 

u-235 D 5 x lo-‘0 4 x IO -IO 6 x IO-” 0.80 I 50 0.83 
Y I x IO.“0 6 x IO-” 2 x to-” 0.06 3.33 5.0 

U-238 D 7 x 10-l’ 4 x lo-lo 6 x IO-” 5.71 I.50 3.8 
Y I * lo-‘0 6 x lo-‘) 2 x lo-” 0.06 3.33 5.0 

Pu-238 W 2 x lo-‘* 3 x lo-” 3 x lo-‘* I 50 1.00 I.5 
Y 3 x lo-” 5 x to-‘1 8 x IO-” 0.17 1.60 3.7 

Pu-239 W 2 x lo-” 2 x lo-‘: 3 x lo-” I.00 I 50 0.7 
Y 4 I lo-” 5 )I lo-” 7 x lo--‘* 0 I3 1.40 5.5 

Am-24 I W 6 x IO-” 2 x lo-‘] 3 x lo-‘* 0.33 I.50 2.0 

‘q-. qv and ‘ratio’ arc defined in the text. 
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1NGESTION 

For exposure by ingestion, a comparison of the MPCs for water with the ALIs for ingestion is 
shown as the solid histogram of Fig. 3. The values differ by less than a factor of four in about gO% 
of the cases, and by less than a factor of two for 30%. Comparison with the hatched histogram 
indicates that, as with inhalation, changes in the derived guides arise mainly because of updated 
metabolic modeling and physiologic data, and only secondarily because of the new primary guided. 

The nuclides whose guides are substantially changed are tabulated on the next page. As with 
inhalation, the radionuclides whose revised values for ingestion have become more restrictive arc 
primarily those for which bone surface (cndostcal tissue) is the (non-stochastically) limiting organ. 

Here, too, all except “%I deposit on bone. 

Revision of the metabolic model has generally yielded greater uptake of these radionuclides 
from the gastrointestinal tract to blood (i.e., a larger f’ parameter), and this has tended to be the 
dominant factor governing the changes in the ALIs. Other changes in the metabolic models, 
involving an increased fraction deposited in bone but lower skeletal retention, have had less effect. 
Adoption of the new dosimctric model, separating bone-seekers into surface- and volume-seekers, 
has contributed significantly to the changes. 

For “‘In. in particular, the change in the retention within the body, discussed previously, is 
partly responsible for its revised value being more restrictive. 

64 32 16 6 4 2 2 4 6 16 32 64 

Fig. 3. Comparison of the old and new derived guides for ingestion. The solid and hatched 
histograms describe the same quantities as in Fig. 2. ‘I’ refers to intake for a work-year (1.1 I/d x 
250 d/yr). 
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smbtaidycb8Dged~Td~for~ 

from MPC’ AL1 
Nuclidc ICRP 2 Report No. 1I 

Wi) Wi) 

Revised guide more restictive by factor > I6 

In-115 800 LLI 40 

Sm-I47 500 Bone 20 B. surface 

AC-227 20 Bone 0.2 B. surface 

Pa-231 8 Bone 0.2 B. surface 

Np237 20 Bone 0.5 B. surface 

Cf-250 100 Bone 1 B. surface 

Revised guide less restictive by factor > 16 

s-35 500 Testis I x lo’ 

Ca-45 80 Bone 2 x Id 

Ni-63 200 Bone 9 x Id 

Ge-7 1 1 x lti LLI 5 x Id 

I-134 1 x Id Thyroid 2 x Iti Thyroid 

Re-187 2 x 104 LLI 6 x Iti 

Ra-226 0.1 Bone 2 B. surface 

*Quantity ingested in a year at the MPC. For all the 
MPCs, the soluble form is involved. The listed organ is 
the critical organ. 

The derived standards for ‘%a, *‘Ni and **‘Ra arc less restrictive. With the old metabolic 
model, half the 63Ni that reached blood wh transferred to bone, where it was retained with an 800 
day half-time. With the current model, 68% of the nickel entering the transfer compartment is 

excreted, and 30% is distributed throughout the total body and retained with a 1,200 day biological 
half-life; the remaining 2% is transferred to the kidney, where it resides with a half-time of 0.2 
days. With the lower uptake from the gastrointestinal tract (see the fi values listed in Tabk 3). the 
ALI is now limited by the 5 rem stochastic constraint on committed effective dose equivalent. 

The old model took the biological half-life for ‘%a in the skeleton to be 162 days, and 
1.6 x 104 days for 226Ra. Assuming that 90% of the calcium activity entering the blood is 
transferred to the skeleton, and IO% of the radium, then the time integrals of the skeletal retention 
of these radionuclides (as in equation 1I ) would be 210 and 1.3 x IO’ days, respectively. Under 
the alkaline earth model of ICRP Publication 20 (ICRP 1973a), however, both integrals are 
approximately 100 days. This decreased retention of ‘%a and 226Ra in the skeleton is largely 
responsible for their higher (less restrictive) ALIs. Changes in the bone dosimctry (‘%Ra is an 
alpha emitter, and 45Ca is a low energy beta emitter; both are volume seekers), and the slightly 
reduced absorption from the gastrointestinal tract, also contribute to the changes. 
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SUBMERSION 

Only a limited number of comparisons arc possible for submersion, as this mode of exposure is 
of concern principally for noble gas radionuclides. Those that can be made are shown below: 

SabthIIy chlgd defhed gddes for InI- 

MPC DAC 
Nuclide ICRP 2 Report No. I1 

(rCi/cm3) (rCi/cm’) 

H-3’ 2 x 1o-3 Skin 5 x 10-l 

Ar-37 6 x 10-l Skin 1 

Ar-41 2 x lo+ w. body 3 x lo+ 

Kr-85m 6 x lO-6 w. body 2 x lo-

Kr-85 1 x lo-’ w. body 1 x lo-’ Skin 

Kr-87 I x to+ w. body 5 x lo+ 

Xc-l31m 2 x IO+ w. body 4 x lo-’ Skin 

Xc-133 1 x lo+ w. body I x lo-’ 

Xc-135 4 x lo- w. body I x 1o-5 

l elemental 

For the most part, these DACs are less restrictive than the previous MPCs because the 
dosimetric model now takes into account the shielding of body organs by overlying tissues. Both ‘H 
and “Ar emit radiations that are too weak to penetrate the outer skin layer, and (stochastic) 
limitation is based on radionuclide content in the lungs. The DAC for s5Kr also has been relaxed 
considerably since its beta emission only irradiates the skin. The DAC is based on limitation of 
non-stochastic effects in the skin; the MPC was derived assuming that beta particles of energy 
greater than 0.1 MeV contributed to the whole body dose. 

SUMMARY 

This Report presents new tables of derived guides for protection against the intake of 
radionuclides in the workplace. This revision has been necessitated both by improvements over the 
past several decades in the metabolic modeling of radionuclidcs and by the issuance of new Federal 
radiation protection guidance in 1987. 

Comparison of the new derived guides with those that have been in use for nearly three 
decades indicates that, for about 70% of all radionuclidcs, the differences are not substantial, i.e., 
are less than a factor of four. 
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The use of revised metabolic and dosimctric models does, however, cause major alteration in 
the derived guides of some radionuclidu. Of particular importance have been improvements in the 
lung and bone dosimctry models. New utimatu of nuclear decay characteristics, uptake of body 
fluids, retention in lung and body tissues, and energy deposition have also been of significance. 
Changes in these parameters and models have been discussed in this Report for specific 
radionuclidu only when they led to sizable revisions in the guides themselves; it should therefore 
not be concluded that the components of a radionuclidc’s dosimetric analysis have remained the 
same simply because the value of the guide has. 

The tables of derived guides presented in Federal Guidance Report No. IO and the present 
Report were obtained using, in most cases, the same metabolic models and physiological data, but 
different limiting valuu for dose. Comparisons between these, and with the tables of ICRP 
Publications 2 and 6. indicate that conversion to the 1987 Federal guidance has had an overall 
effect on the numerical values of the guides about half as great as that due to improvements in the 
metabolic modeling and physiological data. 



TABLE 1 

Annual Limits oa Intake (ALI) and Derived Air 
Concentrations (DAC) for Occupational Exposure 

U&s for ALIs md DACb: 

ALIs and DACs for the various radionuclidcs and their chemical forms arc expressed in 
Table 1 both in SI units (MBq and MBq/m3, respectively) and in conventional units (rCi 
and rCi/cm’). Table l.a, on the even numbered pages to the reader’s left, contains ALIs 
and DACs in SI units; Table I.b, on the facing pages. contains the derived guides for the 
same nuclides, but expressed in conventional units. 

Ra-/HaIf-IIfe: 

For each clement, radionuclidu of significance for radiation protection and their half-lives 
arc listed in the first column. The symbols m, h, d, and y refer to minutes, hours, days, 
and years, respectively. The radionuclidt designation follows conventional practice, with 
the symbol m denoting a mctastablc state. In some instances, such as with ‘**Rc. it is 
necessary to refer to the half-life to identify the radionuclidc unambiguously. 

These data characterize the chemical form assumed in the calculations. In the case of 
inhalation, the lung clearance class [D (days), W (weeks), or Y (years)] and the fractional 
uptake from the small intestine to blood (f,) arc shown, as well as the identification of 
assigned compounds. In the case of ingestion, only f, is shown. Table 3 provides 
information on the assignment of chemical compounds to clearance classes and fl values. 

‘Sub’ dcnotu situations in which exposure is submersion-limited. Elements in ‘Vapor’ form 
depoeitcd in lung arc assumed to be totally taken up by blood. 

31 
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Table 1.a. Annual Limits on Intake (ALI) and Derived Air 
Concentrationa (DAC) for Occupational Expo~un 

Inhalation Ingation 
AL1 DAC AL1 

Nuclidc Class/f, MBq MBq/m’ fl Meg 

Hybo(a’ 
H-3 Water. 3000 0.8 1 3aM 

Vapor 
12.35 y Elemental, 2 lti 

Sub 

w”’ 
Be-7 w 0.005 800 0.3 0.005 2000 
53.3 d Y 0.005 700 0.3 

Be-10 w 0.005 6 0.002 0.005 40 
1.6 lti y Y 0.005 0.5 2 104 

C-l 1 cmpds. 2 104 6 1 2 Iti 
20.38 m co 4 104 20 

co2 2 104 IO 

c-14 cwds* 90 0.04 1 90 
5730 y co 6 10’ 30 

(332 8000 3 

F-18 Dl 3000 1 2000 
109.77 m WI 3000 

Yl 3000 

Na-22 Dl 20 0.01 1 20 
2.602 y 

Na-24 Dl 200 0.08 1 100 
15.00 h 

r - D 0.5 60 0.03 0.5 20 
20.91 h w 0.5 50 0.02 

A’ ’ 
Al-26 D 0.01 2 0.001 0.01 10 
7.16 ld y w 0.01 3 0.001 

Si-31 D 0.01 900 0.4 0.01 300 
157.3 m w 0.01 loo0 0.5 

Y 0.01 loo0 0.4 

Si-32 D 0.01 9 0.004 0.01 80 
450 y w 0.01 4 0.002 

Y 0.01 0.2 8 10 

P-32 D 0.8 30 0.01 0.8 20 
14.29 d W 0.8 10 0.006 

l LabeIIcd organic compounds. 
‘ALIs and DACs arc not available for other tritiated compounds. Under 

normal environmental conditions, hydrogen gas may rapidly convert to the 
water vapor form. 
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Table 1.b. Annual Limits on Intake (ALI) and Derived Air 
Concentrations (DAC) for Occupational Exposure 

Inhalation Ingestion 
ALI DAC AL1 

Nuclide Class/f, fiCi fiCi/cm’ f I rCi 

WW-’ 
H-3 Water, 8 10 2 lo” 1 8 10’ 

Vapor 
12.35 y Elemental, 0.5 

Sub 

Bcryh 
Be-7 w 0.005 2 104 9 lo4 0.005 
53.3 d Y 0.005 2 lo’ 8 lo-6 

BC-10 w 0.005 200 6 lO-* 0.005 
1.6 106 y Y 0.005 10 6 lO-9 

C-11 cmpds* 4 1oJ 2 IO-’ 1 
20.38 m co I 106 5 lo-’ 

co2 6 10 3 lOA 

c-14 cmpds* 2000 1 IOd 1 
5730 y co 2 106 7 lOA 

co2 2 10’ 9 IO-’ 

F-18 Dl 7 10’ 3 lO-s I 
109.77 m Wl 9 lo’ 4 lO-’ 

Yl 8 lti 3 lO-5 

SodIm 
Na-22 Dl 600 3 lO-’ I 
2.602 y 

Na-24 Dl 5anJ 2 10d 1 
15.00 h 

w= 
Mg-28 D 0.5 2000 7 lo” 0.5 
20.91 h w 0.5 loo0 5 IO-’ 

AIamhm 
Al-26 D 0.01 60 3 10J 0.01 
7.16 IOJ y w 0.01 90 4 loJ 

SIlicom 
Si-31 D 0.01 3 104 1 IO-’ 0.01 
157.3 m w 0.01 3 lti 1 IO-’ 

Y 0.01 3 10’ 1 IO-’ 

Si-32 D 0.01 200 1 lo” 0.01 
450 y w 0.01 100 5 lO-’ 

Y 0.01 5 2 lo9 

P-32 D 0.8 900 4 IO-’ 0.8 
14.29 d W 0.8 400 2 IO-’ 

l Labclled organic compounds. 

‘ALIs and DACs arc not available for other tritiatcd compounds. 
Under normal environmental conditions, hydrogen gas may rapidly con-
vert to the water vapor form. 
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Table l.a, Cont’d. 

Inhalation Ingestion 
AL1 DAC ALI 

Nuclidc Class/f, MBq MBq/m’ fl MBcl 

P-33 D 0.8 300 0. I 0.8 200 
25.4 d W 0.8 100 0.04 

S-35 D 0.8 600 0.3 0.8 400 
87.44 d W 0.8 80 0.03 0. I 200 

Vapor 500 0.2 

Cl-36 Dl 90 0.04 1 60 
3.01 IO3 y Wl 9 0.004 

Cl-38 Dl 2000 0.6 I 600 
37.21 m Wl 2000 0.7 

Cl-39 Dl 2000 0.8 1 800 
55.6 m WI zoo0 0.9 

Ar-37 Sub 5 104 
35.02 d 

Ar-39 Sub 7 
269 y 

Ar-4 I Sub 0. I 
1.827 h 

Potwk 
K-40 Dl IO 0.006 I IO 
1.28 IO9 y 

K-42 Dl 200 0.07 I 200 
12.36 h 

K-43 Dl 300 0.1 I 200 
22.6 h 

K-44 Dl 2000 I I 800 
22.13 m 

K-45 DI 2 I loo0 
20 m 

Ca-41 w 0.3 loo 0.06 0.3 100 
1.4 10J y 

Ca-45 w 0.3 30 0.01 0.3 60 
163 d 

Ca-47 w 0.3 30 0.01 0.3 30 
4.53 d 

SC-43 Y 1 IO4 800 0.4 1 lOA 300 
3.891 h 
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Table 1.b. Cont’d. 

Inhalation Ingestion 
ALI DAC AL1 

Nuclidc Class/f, pCi &i/cm’ fl rCi 

P-33 D 0.8 8000 4 1oa 0.8 
25.4 d W 0.8 3000 I lod 

wpbv 
s-35 D 0.8 2 IO’ 7 10d 0.8 
87.44 d W 0.8 2000 9 to-’ 0.1 

Vapor 1 IO’ 6 10d 

Cl-36 Dl 2000 I 10d 1 2000 
3.01 10’ y Wl 200 I 10” 

CI-38 DI 4 IO’ 2 10” 1 2 lo* 
37.21 m Wl 5 10’ 2 l(r5 

CI-39 Dl 5 IO4 2 lo” 1 2 104 
55.6 m WI 6 IO’ 2 IUS 

KtP 
Ar-37 Sub 1 
35.02 d 

Ar-39 Sub 2 to4 
269 y 

Ar-41 Sub 3 IO4 
1.827 h 

PotusiUra 
K-40 Dl 400 2 IO-’ 1 300 
1.28 IO9 y 

K-42 DI 5000 2 toa 1 5000 
12.36 h 

K-43 DI 4 IO-6 1 
22.6 h 

K-44 DI 7 lo’ 3 IO-’ 1 2 IO’ 
22.13 m 

K-45 DI I JO5 5 lo-’ 1 3 lo’ 
20 m 

C0klOra 
Ca-4 I w 0.3 2 lad 0.3 3000 
1.4 10J y 

Ca-45 w 0.3 800 4 lo-’ 0.3 2ooo 
163 d 

Ca-47 w 0.3 900 4 lo-’ 0.3 800 
4.53 d 

!3cmdIum 
SC-43 Y 1 10J 2 104 9 106 1104 7ooo 
3.891 h 
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Table l.a, Cont’d. 

Inhalation Ingestion 
ALI DAC AL1 

N uclide Class/f, MBq MM/m3 fs MBq 

SC-44 Yl IO4 400 0.2 I IO4 loo 
3.927 h 

Sc-44m Y 1 lOA 30 0.01 1 IO4 20 
58.6 h 

SC-46 Y 1 IO4 9 0.004 1 to4 30 
83.83 d 

SC-47 Y 1 IO4 IO0 0.05 1 lo-’ 80 
3.351 d 

SC-48 Y 1 IOJ 50 0.02 I loa 30 
43.7 h 

SC-49 Y 1 10’ 2000 0.8 I IO4 800 
57.4 m 

TIa 
Ti-44 D 0.01 0.4 2 IO4 0.01 10 
47.3 y w 0.01 1 4 lo4 

Y 0.01 0.2 9 lo” 

Ti-45 D 0.01 900 0.4 0.01 300 
3.08 h w 0.01 1000 0.5 

Y 0.01 loo0 0.4 

Vurdhr 
v-47 D 0.01 3000 I 0.01 la00 
32.6 m w 0.01 2 

V-48 D 0.01 40 0.02 0.01 20 
16.238 d w 0.01 20 0.009 

v-49 D 0.01 loo0 0.5 0.01 3000 
330 d w 0.01 700 0.3 

c%romIm 
Cr-48 D 0.1 400 0.2 0.1 200 
22.96 h w 0.1 300 0.1 0.01 200 

Y 0.1 300 0.1 

Cr-49 D 0.1 3000 I 0. I 1000 
42.09 m w 0.1 2 0.01 

Y 0.1 3ooo 1 

Cr-5 I D 0.1 2000 0.7 0.1 low 
27.704 d w 0.1 

Y 0.1 
900 
700 

0.4 
0.3 

0.01 looa I 
Mn-51 D 0.1 2axI 0.8 0.1 700 
46.2 m w 0.1 zoo0 0.9 

Mn-52 D 0.1 40 0.02 0.1 30 
5.591 d w 0.1 30 0.01 
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Table 1.b. Cont’d. 

Inhalation Ingestion 
AL1 DAC ALt 

Nuclidc Class/f, pCi &/cm’ fl pCi 

SC-44 Y 1 lo-’ 1 104 5 IO-6 I lo4 
3.927 h 

!&Urn Y I loa 700 3 lo-’ 1 lo-4 500 
58.6 h 

SC-46 Y 1 104 200 1 IO-’ 1 10J 900 
83.83 d 

SC-47 Y 1 IO4 3000 1 IO4 I lo4 2000 
3.351 d 

SC-48 Y 1 IO4 1000 6 IO-’ I lo4 800 
43.7 h 

SC-49 Y 1 lo4 5 IO’ 2 lo‘s I lo4 2 lo’ 
57.4 m 

TItium 
Ti-44 D 0.01 10 5 lcr9 0.01 300 
47.3 y w 0.01 30 1 lO-a 

Y 0.01 6 2 lO-9 

Ti-45 D 0.01 3 lo4 1 lo-’ 0.01 
3.08 h w 0.01 4 104 1 IO-’ 

Y 0.01 3 10’ 1 lo-’ 

Vmdht 
v-47 D 0.01 8 IO’ 3 lo-’ 0.01 
32.6 m w 0.01 1 IO’ 4 10-s 

V-48 D 0.01 loo0 5 lo-’ 0.01 
16.238 d w 0.01 600 3 lo-’ 

v-49 D 0.01 3 10’ 1 lO-’ 0.01 
330 d w 0.01 2 IO’ 8 IO4 

Cr-48 D 0.1 1 Iti 5 loa 0. I 
22.96 h w 0.1 7ooo 3 IO4 0.01 

Y 0.1 7000 3 IO-6 

Cr-49 D 0.1 8 10’ 4 10” 0.1 
42.09 m w 0.1 1 IO’ 4 lO-’ 0.01 

Y 0.1 9 lo’ 4 lO-’ 

Cr-51 DO.1 5 lo’ 2 lO-’ 0.1 
27.704 d w 0.1 2 IO’ 1 IO-’ 0.01 

Y 0.1 2 lo’ 8 10d 

M-P== 
Mn-51 D 0.1 5 IO’ 2 lo-’ 0.1 
46.2 m w 0.1 6 IO’ 3 IO-’ 

Mn-52 D 0.1 1000 5 lo-’ 0. I 
5.591 d w 0.1 900 4 lo” 
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Table l.a, Cont’d. 

inhalation Ingestion 
ALI DAC ALI 

Nuclidc Class/f! MBq Mm/m’ fl Meg 

Mn-52m D 0.1 3ow 1 0. I loo0 
21.1 m w 0.1 2 

Mn-53 D 0.1 500 0.2 0.1 2ooo 
3.7 106 y w 0.1 400 0.2 

Mn-54 D 0.1 30 0.01 0.1 70 
312.5 d w 0.1 30 0.01 

Mn-56 D 0.1 600 0.2 0. I 200 
2.5785 h w 0.1 800 0.3 

Ima 
Fe-52 D 0.1 loo 0.05 0. I 30 
8.275 h w 0.1 90 0.04 

Fe-55 D 0.1 70 0.03 0. I 300 
2.7 y w 0.1 200 0.06 

Fe-59 D 0.1 10 0.005 0.1 30 
44.529 d w 0.1 20 0.008 

Fe-60 D a.1 0.2 I IO4 0.1 1 
I Idy w 0.1 0.7 3 10” 

cobalt 
co-55 w 0.05 100 0.04 0.05 40 
17.54 h Y 0.05 loo 0.04 0.3 60 

Co-56 w 0.05 10 0.005 0.05 20 
78.76 d Y 0.05 7 0.003 0.3 20 

Co-57 w 0.05 loo 0.04 0.05 300 
270.9 d Y 0.05 20 0.01 0.3 200 

Co-58 w 0.05 40 0.02 0.05 60 
70.80 d Y 0.05 30 0.01 0.3 50 

Co-58m w 0.05 3000 I 0.05 2oal 
9.15 h Y 0.05 2ooo I 0.3 2000 

CO-60 w 0.05 6 0.003 0.05 20 
5.271 y Y a.05 1 5 IO4 0.3 7 

CO-6om w 0.05 I lo5 6a 0.05 4 la4 
10.47 m Y 0.05 I IO’ 40 0.3 4 104 

Co-61 w 0.05 2cwO I 0.05 700 
1.65 h Y 0.05 2000 0.9 0.3 800 

CMi2m w 0.05 3 0.05 loo0 
13.91 m Y 0.05 2 a.3 loo0 

Nkkei 
Ni-56 D 0.05 70 0.03 0.05 50 
6.10 d w 0.05 50 0.02 

Vapor 40 0.02 
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Table l.b, Cont’d. 

Inhatation Ingestion 
ALI DAC AL1 

Nuclidc Class/f, pCi pCi/cm’ fl &i 

Mn-52m D 0.1 9 Ia4 4 la-’ 0. I 3 104 
21.1 m w 0.1 I ia5 4 lo-’ 

Mn-53 D 0.1 I la’ 5 IO4 0. I 5 10’ 
3.7 lo6 y w 0.1 I 10’ 5 IO4 

Mn-54 D 0.1 900 4 18’ 0.1 2ooo 
312.5 d w 0.1 800 3 lo-’ 

Mn-56 D 0.1 2 10’ 6 lOa 0.1 5oao 
2.5785 h w 0.1 2 104 9 IO4 

ha 
Fe-52 D 0.1 3ooo I laa 0.1 900 
8.275 h w 0.1 2ooo 1 10” 

Fe-55 D 0.1 2aoo 8 IO-’ 0.1 
2.7 y w 0.1 4ooo 2 104 

Fe-59 D 0.1 300 1 lo-’ 0.1 800 
44.529 d w 0.1 500 2 lo-’ 

Fe-60 D 0.1 6 3 1o-9 0.1 30 
1 losy w 0.1 20 8 lO-9 

Cob& 
co-55 w 0.05 3oao I lob 0.05 loo0 
17.54 h Y 0.05 3ooo 1 lob 0.3 2ooo 

Co-56 w 0.05 300 I lo-’ 0.05 500 
78.76 d Y 0.05 200 8 lO-a 0.3 4oa 

co-57 w 0.05 3ooa I IO” 0.05 8OOa 
270.9 d Y a.05 700 3 lo“ a.3 

C&58 w 0.05 loo0 5 lo-’ 0.05 2ooo 
70.80 d Y 0.0s 700 3 lo-’ 0.3 loo0 

Ce58m w 0.05 9 IO’ 4 lo-’ 0.05 6 lo’ 
9.15 h Y 0.05 6 Iti 3 1o-5 0.3 7 104 

Co-60 w 0.05 200 7 lo-‘ 0.05 500 
5.271 y Y 0.05 30 1 10” 0.3 200 

Co-60m w 0.05 4 IO6 0.002 0.05 I ld 
10.47 m Y 0.05 3 106 0.001 0.3 1 106 

Co-6 I w 0.05 6 lti 3 lo-’ 0.05 2 104 
I.65 h Y 0.05 6 104 2 Iv5 0.3 2 lo4 

Co-62m w 0.05 2 10’ 7 lo-’ 0.05 4 104 
13.91 m Y 0.05 2 ld 6 IO-’ 0.3 4 Iti 

Nickel 
Ni-56 D 0.05 2ooo 8 IO-’ a.05 loo0 
6.10 d w 0.05 1OOO 5 lo-’ 

Vapor laoo 5 lo-’ 
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Table ].a, Cont’d. 

Inhalation Ingestion 
ALI DAC ALI 

Nuclide Class/f, MBq Mm/m’ ft MBq 

Ni-57 D a.05 200 0.07 0.05 60 
36.08 h w 0.05 loo 0.05 

Vapor 200 0. I 

Ni-59 D 0.05 IO0 0.06 0.05 900 
7.5 lo’ y w 0.05 300 0. I 

Vapor 70 0.03 

Ni-63 D 0.05 60 0.02 0.05 300 
96 Y w 0.05 IO0 0.04 

Vapor 30 0.01 

Ni-65 D 0.05 900 0.4 0.05 300 
2.520 h w 0.05 1000 0.5 

Vapor 600 0.3 

Ni-66 D 0.05 60 0.02 0.05 IO 
54.6 h w 0.05 20 0.01 

Vapor 100 0.05 

Copper
cu-60 D 0.5 3m 1 0.5 IOOO 
23.2 m w 0.5 2 

Y 0.5 4000 2 

Cu-6 I D 0.5 IOOO 0.5 0.5 500 
3.408 h w 0.5 2000 0.6 

Y 0.5 loao 0.5 

cu-64 D 0.5 loo0 0.5 0.5 400 
12.701 h w 0.5 900 0.4 

Y 0.5 800 0.3 

Cu-67 D 0.5 300 0. I 0.5 200 
61.86 h w 0.5 200 0.08 

Y 0.5 200 0.07 

Zn-62 Y 0.5 loo a.04 0.5 50 
9.26 h 
Zn-63 Y 0.5 3000 1 a.5 900 
38.1 m 
Zn-65 Y 0.5 10 0.004 a.5 10 
243.9 d 
Zn-69 Y 0.5 5000 2 a.5 2000 
57 m 
Zn-69m Y 0.5 300 0.1 0.5 200 
13.76 h 
Zn-7lm Y 0.5 600 0.3 0.5 200 
3.92 h 
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Table I.b, Co&d. 

Inhalation Ingestion 
ALI DAC ALI 

Nuclide CIass/f, *Ci &i/cm’ fl &i 

Ni-57 D 0.05 5000 2 IO4 0.05 2Ow 
36.08 h w 0.05 3000 I IO6 

Vapor 3 IO4 

Ni-59 D 0.05 4000 2 1oa 0.05 2 lo’ 
7.5 IO’ y w 0.05 7000 3 IO6 

Vapor 2000 8 IO-’ 

M-63 D 0.05 2000 7 IO-’ 0.05 
96 Y w 0.05 3Ooil I lod 

Vapor 800 3 IO-’ 

Ni-65 D 0.05 2 IO’ I lO-5 0.05 8000 
2.520 h w 0.05 3 IO’ I lo” 

Vapor 2 10’ 7 IO4 

Ni-66 D 0.05 2000 7 IO-’ 0.05 400 
54.6 h w 0.05 600 3 10.’ 

Vapor 3000 I toa 

CopQcr 
cu-60 D 0.5 9 IO’ 4 IO-5 a.5 3 lo* 
23.2 m w 0.5 I lo5 5 IO-’ 

Y 0.5 I IO5 4 IO-’ 

Cu-61 D 0.5 3 10’ I lWS a.5 I 104 
3.408 h w 0.5 4 IO’ 2 lO-5 

Y 0.5 4 IO’ I 1O-5 

Cu-64 D 0.5 3 IO’ 1 lo-’ a.5 I 104 
12.701 h w 0.5 2 IO’ I IO-5 

Y 0.5 2 10’ 9 IO4 

Cu-67 D 0.5 8ooO 3 10d 0.5 5000 
61.86 h w 0.5 5000 2 IO4 

Y 0.5 5000 2 toa 

zloc 
Zn-62 Y 0.5 3000 I lod a.5 1000 
9.26 h 

Zn-63 Y 0.5 7 lo4 3 1O-5 a.5 2 la’ 
38.1 m 

Zn-65 Y 0.5 300 I IO-’ 0.5 400 
243.9 d 

Zn-69 Y 0.5 I IO5 6 ItIF 0.5 6 IO 
57 m 

Zn-69m Y 0.5 7000 3 IO6 0.5 
13.76 h 

Zn-7 I m Y 0.5 2 IO’ 7 lOA 0.5 
3.92 h 



42 

Table I.a, Cont’d. 

tnhalation Ingestion 
ALI DAC ALI 

Nuclide Class/f, MBq MBq/m’ fl MBq 

Zn-72 Y 0.5 40 a.02 0.5 40 
46.5 h 

Gallh 
Ga-65 D 0.001 3 0.001 2000 
15.2 m w 0.001 7000 3 

Ga-66 D 0.001 100 0.05 0.001 40 
9.40 h w o.oa1 100 0.04 

Ga-67 D 0.001 500 0.2 0.001 300 
78.26 h w am 400 0.2 

Ga-68 D 0.001 2000 0.6 0.001 600 
68.0 m w 0.001 2000 0.8 

Ga- 70 D 0.001 3 0.001 2000 
21.15 m w 0.001 7000 3 

Ga-72 D O&O1 100 0.05 0.001 40 
14.1 h w 0.001 100 0.05 

Ga-73 D 0.001 600 0.2 0.001 200 
4.91 h w 0.001 600 0.2 

G!naanium 
Ge-66 DI a.4 I 900 
2.27 h WI a.3 

Ge-67 Dl 1 I loal 
18.7 m WI 2 

Ge-68 Dl 100 0.06 I 200 
288 d WI 4 0.002 

Gc-69 Dl 600 0.2 1 500 
39.05 h WI 300 0.1 

Ge-71 Dl 2 Iti 7 I 2 Iti 
11.8 d WI zoo0 0.7 

Gc-‘IS DI 3000 I 1 2000 
82.78 m Wl 3000 I 

Ge-77 Dl 400 0.2 I 300 
II.30 h WI 200 a.09 

Ge-78 Dl 800 0.3 1 800 
87 m WI 800 0.3 

As-69 w 0.5 4000 2 0.5 1000 
15.2 m 

As-70 w 0.5 2000 0.8 0.5 500 
52.6 m 

As-7 I w 0.5 200 0.07 0.5 100 
64.8 h 
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Table t.b. Cont’d. 

Inhalation Ingcslion 
ALI DAC ALI 

Nuclidc Class/f, pCi &i/cm’ fl rCi 

Zn-72 Y 0.5 1000 5 to-’ 0.5 
46.5 h 
c8Jlium 
Ga-65 D 0.001 2 10’ 7 to-s 0.001 
IS.2 m w 0.001 2 to’ 8 IO-’ 
Ga-66 D 0.001 I toa 0.001 
9.40 h w 0.001 3000 I toa 
Ga-67 D 0.001 I to’ 6 IO” 0.001 
78.26 h w 0.001 I to’ 4 to4 
Ga-68 D 0.001 4 to’ 2 to-’ 0.001 
68.0 m w 0.001 5 to’ 2 to-5 
Ga-70 D 0.001 2 to’ 7 w5 0.001 
21.15 m w 0.001 2 to5 8 IO-’ 
Ga-72 D 0.001 4000 I IO4 0.001 
14.1 h w 0.001 3000 I to4 
Ga-73 D 0.001 2 to’ 6 IO’ 0.001 
4.91 h w 0.001 2 to’ 6 IO6 

-aal 
Ge-66 Dl 3 to’ 1 to-5 I 
2.27 h WI 2 to’ 8 lo4 
Ge-67 Dl 9 to’ 4 to” I 
18.7 m WI 1 to’ 4 to-’ 
Ge-68 Dl 2 to6 I 
288 d WI too 4 to-’ 
Ge-69 DI 2 to’ 6 10d I 
39.05 h WI 8000 3 to’ 
Gc-7 1 Dt 4 IOJ 2 to4 I 
It.8 d WI 4 to’ 2 IO-’ 
Gc-75 DI 8 l@ 3 lo-5 1 
82.78 m Wl 8 10’ 4 1o-s 
e-77 DI I to’ 4 to4 I 
11.30 h WI 2 to4 
Ge-78 Dl 2 104 9 IO4 I 
87 m WI 2 lo’ 9 to4 

As-69 w 0.5 I Id 5 to-’ 0.5 
15.2 m 
As-70 w 0.5 5 to’ 2 to-’ 0.5 
52.6 m 
As-7 1 w 0.5 5m 2 to” 0.5 
64.8 h 
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Table. 1 .a, Coat’d. 

Inhalation Ingestion 
ALI DAC ALI 

Nuclide Class/f, MBq MWm’ fl MM 

An-72 w 0.5 50 0.02 0.5 30 
26.0 h 
As-73 w 0.5 60 0.03 0.5 300 
80.30 d 
As-74 w 0.5 30 0.01 0.5 60 
17.76 d 
As-76 w 0.5 50 0.02 0.5 40 
26.32 h 
As-77 w 0.5 200 0.08 0.5 200 
38.8 h 
As-78 w 0.5 800 0.3 0.5 300 
90.7 m 
!hkmlu 
se-70 D 0.8 too0 0.6 0.8 600 
41.0 m W 0.8 2000 0.7 0.05 400 
se-73 D 0.8 500 0.2 0.8 300 
7.15 h W 0.8 600 0.2 0.05 100 
Sc-73m D 0.8 2 0.8 2000 
39 m W 0.8 moo 2 0.05 too0 
SC-75 D 0.8 30 0.01 0.8 20 
119.8 d W 0.8 20 0.009 0.05 loo 
se-79 D 0.8 30 0.01 0.8 20 
65ooO y W 0.8 20 0.009 0.05 200 
Se-81 D 0.8 8ooo 3 0.8 2ooo 
18.5 m W 0.8 4 0.05 2ooo 

!k-81m D 0.8 3wO 0.8 1000 
57.25 m W 0.8 3ooo 0.05 900 
Se-83 D 0.8 0.8 2MtO 
22.5 m W 0.8 5000 0.05 too0 

Br-74 Dt 3000 I 800 
25.3 m Wl 3aM I 

Br-74m Dl tat0 0.6 500 
41.5 m WI 2Ow 0.6 
Br-7S Dt 2000 0.7 loo0 
98 m WI 2000 0.8 

Br-76 Dl 200 0.07 too 
16.2 h WI 200 0.07 

Br-77 Dl 900 0.4 600 
56 h WI 700 0.3 
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Table t.b, Cont’d. 

Inhalation Ingestion 
ALI DAC ALI 

Nuclide CIass/f, qCi &i/cm’ fl pCi 

As-72 w 0.5 too0 6 to” 0.5 900 
26.0 h 
As-73 w 0.5 2000 7 to-’ 0.5 8000 
80.30 d 
As-74 w 0.5 800 3 to-’ 0.5 too0 
17.76 d 
As-76 w 0.5 too0 6 IO-’ 0.5 too0 
26.32 h 
As-77 w 0.5 5000 2 to-’ 0.5 
38.8 h 
As-78 w 0.5 2 to’ 9 10d 0.5 8000 
90.7 m 

!sdl!d8lm 
se-70 D 0.8 4 to’ 2 to-’ 0.8 2 lo’ 
41.0 m W 0.8 4 to’ 2 ms 0.05 I to’ 
SC-73 D 0.8 1 to’ 5 to4 0.8 7000 
7.15 h W 0.8 2 to’ 7 toa 0.05 3ooo 
Se-73m D 0.8 2 to’ 6 IO” 0.8 6 IO’ 
39 m W 0.8 I to5 6 IO-’ 0.05 3 to’ 
SC-75 D 0.8 700 3 10” 0.8 500 
119.8 d W 0.8 600 3 to-’ 0.05 3OOQ 
se-79 D 0.8 800 3 to” 0.8 600 
65000 y W 0.8 600 2 to” 0.05 5000 
Se-81 D 0.8 2 to5 9 to” 0.8 6 IO’ 
18.5 m W 0.8 2 to’ 1 IO4 0.05 6 10’ 
SC-8lm D 0.8 7 to’ 3 lO-’ 0.8 4 lo’ 
57.25 m W 0.8 7 to’ 3 10” 0.05 2 to’ 
Se-83 D 0.8 I IO5 5 to-5 0.8 4 to’ 
22.5 m W 0.8 I to’ 5 to-s 0.05 3 to’ 
Bromine 
Br-74 Dt 7 to’ 3 to-5 
25.3 m WI 8 IO’ 4 to-5 
Br-74m DI 4 to’ 2 to-’ 
41.5 m Wl 4 to’ 2 to-’ 
Br-75 Dl 5 to’ 2 to-5 
98 m WI 5 to’ 2 1o-5 
Br-76 Dl 5000 2 1oa 
16.2 h WI 4000 2 IO’ 
Br-77 Dt 2 to’ I to” 
56 h Wl 2 to’ 8 IO4 
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Table I .a, ConI’d. 

Inhalation --. I ngcstion 
AL1 DAC-._ -.-- ALI 

N uclide Class/f, M&1 MBq/m3 fl MBq-
Br-80 Dl 7OQo 3 I 2000 
17.4 m WI 8000 3 
Br-8om Dt 600 0.3 I 800 
4.42 h WI 500 0.2 
Br-82 Dt 200 0.06 I loo 
35.30 h WI loo 0.06 
Br-83 Dl 2ooo 1 I 2000 
2.39 h WI 2000 1 
Br-84 Dl 2000 0.9 I 700 
3 I .80 m WI 2000 I 

Ktypt-
k-74 Sub 0. I 
II.50 m 
C-76 Sub 0.3 
14.8 h 
Kr-77 Sub 0.1 
74.7 m 
Kr-79 Sub 0.6 
35.04 h 
Kr-8 1 Sub 20 
2.1 tojy 
Kr-83m Sub 400 
1.83 h 
Kr-85m Sub 0.8 
4.48 h 
Kr-8S Sub 5 
10.72 y 
Kr-87 Sub 0.2 
76.3 m 

Kc-88 Sub 0.07 
2.84 h 

Rrbldiu 
Rb-79 Dt 2 I 
22.9 m 
Rb-8 I Dl 2000 0.8 1 
4.58 h 
Rb-8tm Dt I lo’ 5 I 
32 m 
Rb-82m Dt 700 0.3 1 
6.2 h 



47 

Table I .b, Cont’d. 

Inhalation Ingestion 
ALI DAC ALI 

Nuclidc Class/f, pCi &i/cm’ fl pCi 

Bt-80 Dt 2 to’ 8 IO-’ 5 lo’ 
17.4 m WI 2 to’ 9 to“ 
Br-80rn Dt 2 104 7 lad 2 to’ 
4.42 h WI I to’ 6 tOd 
Br-82 Dt 2 lo4 3ooo 
35.30 h Wl 2 106 
Br-83 Dl 6 IO’ 3 to-’ 5 to’ 
2.39 h WI 6 IO 3 to-’ 
Br-84 Dt 6 Iti 2 lo“ 2 to’ 
31.80 m Wt 6 10’ 3 to-’ 

Krypt-
Kr-74 Sub 3 to4 
Il.50 m 
Kr-76 Sub 9 tad 
14.8 h 
G-77 Sub 4 lob 
74.7 m 
Kr-79 Sub 2 to-’ 
35.04 h 

Kr-8 1 Sub 7 to4 
2.1 to’ y 
Kr-83m Sub 0.01 
1.83 h 
Kr-85m Sub 2 lo” 
4.48 h 
Kr-85 Sub 1 lo4 
to.72 y 
Kr-87 Sub 5 to-6 
76.3 m 
Kr-88 Sub 2 lob 
2.84 h 
R* 
Rb-79 Dl 1 Id 5 to-’ 4 to’ 
22.9 m 
Rb-8 1 Dt 5 IO 2 to-’ 4 104 
4.58 h 
Rb8tm Dt 3 ld 1 to-’ 2 lo’ 
32 m 

Rb82m Dl 2 to’ 7 to4 1 IO’ 
6.2 h 



48 

Table t.~, Cont’d. 

Inhalation Ingestion 
AL1 DAC ALI 

Nuclidt Class/f, MBq MM/m’ fl MB<I 

Rb83 Dt 40 0.02 1 20 
86.2 d 
Rb84 Dt 30 0.01 1 20 
32.77 d 
Rb86 Dt 30 0.01 I 20 
18.66 d 
Rb-87 Dt 60 0.02 I 40 
4.7 lo’* y 
Rb-88 Dt zoo0 I 1 700 
17.8 m 
Rb89 Dt 5ooo 2 1 tow 
IS.2 m 
stroutir 
Sr-80 D 0.3 400 0.2 0.3 20 
IOOm Y 0.01 500 0.2 0.01 200 
Sr-8 1 D 0.3 3000 1 0.3 
25.5 m Y 0.01 3ooo 1 0.01 900 
Sr-82 D 0.3 to 0.006 0.3 to 
25 d Y 0.01 3 0.001 0.01 7 

Sr-83 DO.3 300 0.1 0.3 too 
32.4 h Y 0.01 100 0.05 0.01 80 
Sr-85 D 0.3 too 0.04 0.3 90 
64.84 d Y 0.01 60 0.02 0.01 too 
Sr-8Sm D 0.3 2 Iti 9 0.3 8ooO 
69.5 m Y 0.01 3 to’ 10 0.01 8ooO 
Sr-87m D 0.3 5ooo 2 0.3 2000 
2.805 h Y 0.01 2 0.01 too0 
Sr-89 D 0.3 30 0.01 0.3 20 
50.5 d Y 0.01 5 0.002 0.01 20 
Sr-90 D 0.3 0.7 3 to4 0.3 1 
29.12 y Y 0.01 0.1 6 IO-’ 0.01 20 
s-9 I D 0.3 200 0.09 0.3 80 
9.5 h Y 0.01 100 0.05 0.01 60 

Sr-92 D 0.3 300 0. I 0.3 100 
2.71 h Y 0.01 200 0. I 0.01 100 
Yttrhm 
Y-86 w I to4 100 0.05 I IO4 50 
14.74 h Y I to4 too 0.05 
Y -86m w I 104 2000 0.9 1 to4 800 
48 m Yl104 2000 0.8 
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Table 1.b. Cont’d. 

Inhalation ingestion 
ALI DAC AL1 

Nuctidc Class/f, pCi &/cm’ fl pCi 

Rb83 Dl too0 4 lO-’ 1 600 
86.2 d 
Rb-84 Dt 800 3 to-’ I 500 
32.77 d 
Rb-86 Dt 800 3 to-’ I 500 
18.66 d 
Rb-87 Dt 2000 6 IO-’ 1 too0 
4.7 IO’O y 
Rb-88 Dl 6 IO’ 3 to-’ 1 2 to’ 
17.8 m 
Rb-89 Dt I to’ 6 IO-’ I 4 to’ 
15.2 m 
slroatlma 
Sr-80 D 0.3 I to’ 5 to4 0.3 
1OOm Y 0.01 I 104 5 to4 0.01 
S-8 I D 0.3 8 IO’ 3 lo-’ 0.3 3 to’ 
25.5 m Y 0.01 8 10’ 3 IQ’ 0.01 2 104 
St-82 D 0.3 400 2 to-’ 0.3 300 
25 d Y 0.01 90 4 to-” 0.01 200 
Sr-83 D 0.3 7000 3 lod 0.3 3ooo 
32.4 h Y 0.01 4000 I to4 0.01 2000 
Sr-85 D 0.3 3000 I to-6 0.3 3000 
64.84 d Y 0.01 2000 6 IO-’ 0.01 
Sr-85m D 0.3 6 IO’ 3 to-’ 0.3 2 ld 
69.5 m Y 0.01 8 10’ 4 to-’ 0.01 2 to’ 
Sr-87m D 0.3 1 10’ 5 10“ 0.3 5 lti 
2.805 h Y 0.01 2 to’ 6 IO-’ 0.01 4 lo’ 
Sr-89 D 0.3 800 4 IO-’ 0.3 600 
50.5 d Y 0.01 too 6 IO-” 0.01 500 
Sr-90 D 0.3 20 8 tO-9 0.3 30 
29.12 y Y 0.01 4 2 to-9 0.01 400 
s-9 1 D 0.3 2 lad 0.3 2000 
9.5 h Y 0.01 4000 I lob 0.01 2000 
Sr-92 D 0.3 4 lad 0.3 3000 
2.71 h Y 0.01 7000 3 1oa 0.01 3000 
Yttdlllll 
Y-86 w I to-’ 3000 1 lo+ I to4 1000 
14.74 h Y I to4 3000 1 lad 
Y -86m w 1 to4 6 IO’ 2 1O-5 I to” 2 to’ 
48 m Y I to-’ 5 to’ 2 to” 
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Table t.a, Cont’d. 

lnhatation Ingestion 
AL1 DAC AL1 

Nuclide Class/f, MBq MBq/m’ fl MBcl 

Y-87 WI to4 too 0.05 I to4 80 
80.3 h Y I to-’ too 0.05 
Y-88 w I to4 9 0.004 I IO4 40 
106.64 d Y I to4 9 0.004 
Y-90 w 1 10-l 30 0.01 1 lo4 20 
64.0 h YI toA 20 0.009 
Y-9Olll w I lo4 500 0.2 I IO-’ 300 
3.19 h Y I to-’ 400 0.2 
Y-91 w 1 lo4 6 0.003 I IO4 20 
58.51 d Y I lo-* 4 0.002 
Y-9tm w f IO4 4 I lo4 mm 
49.71 m Y I 10J 2 
Y-92 w I lo4 300 0. I I to4 too 
3.54 h Y I IO4 300 0. I 
Y-93 WI IO4 100 0.04 I to4 40 
10.1 h Y 1 lo4 90 0.04 
Y-94 WI to4 3OOQ I I to4 800 
19.1 m Y I IO4 3000 I 
Y-95 w I to-’ 2 1 IV too0 
10.7 m Yl IO4 5000 2 
ZirCO&M 

Zr-86 D 0.002 loo 0.06 0.002 50 
16.5 h w 0.002 too 0.04 

Y 0.002 90 0.04 
Zr-88 D 0.002 8 0.003 0.002 too 
83.4 d w 0.002 20 0.007 

Y 0.002 to 0.005 
Zr-89 D 0.002 loo 0.05 0.002 60 
78.43 h w 0.002 90 0.04 

Y 0.002 90 0.04 
Zr-93 D 0.002 0.2 I to4 0.002 50 
1.53 106 y w 0.002 0.9 4 IO4 

Y 0.002 2 9 IO4 
Zr-95 D 0.002 5 0.002 0.002 50 
63.98 d w 0.002 IO 0.006 

Y 0.002 to 0.004 
Zr-97 D 0.002 70 0.03 0.002 20 
16.90 h w 0.002 50 0.02 

Y 0.002 50 0.02 

NM 
Nb-88 w 0.01 8MK-l 4 0.01 2000 
14.3 m Y 0.01 8ooo 3 
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Table 1.b. Cont’d. 

Inhalation ingestion 
ALI DAC ALI 

Nuctide Class/f, flCi pCi/cm3 fl fiCi 

Y-87 w I to4 3000 I lod I to-’ 2000 
80.3 h Y I to4 3000 I 10” 
Y-88 w 1 lo4 300 1 IO-’ I to-’ too0 
106.64 d Y I IO4 200 I to-’ 
Y-90 w 1 lo4 700 3 to-’ I lo4 400 
64.0 h Y I to4 600 3 to-’ 
Y-9om w 1 IO” I IO’ 5 to4 I to4 8000 
3.19 h Y 1 IO4 1 10’ 5 10d 
Y-91 w I IO4 200 7 to“ I IO4 
58.51 d Y I to4 100 5 to-’ 
Y-9tm w I to4 2 to’ I to“ I to4 
49.71 m Y I IO4 2 IO’ 7 to-’ 
Y-92 w I IO4 9000 4 10d 1 lo4 
3.54 h Y I to4 8000 3 IO” 
Y-93 w I to4 3000 1 lo4 1 to4 
10.1 h Y 1 IO4 2000 I lod 
Y-94 w I IO4 8 IO’ 3 lO-’ 1 lo4 
19.1 m Y I to4 8 IO’ 3 to-’ 
Y-95 w I to4 2 to’ 6 IO-’ I to4 
10.7 m Y I to4 I 10’ 6 IO-’ 
ZirCOUh 

Zr-86 D 0.002 2 to” 0.002 
16.5 h w 0.002 3000 I toa 

Y 0.002 2000 I to” 
Zr-88 D 0.002 200 9 to’ 0.002 
83.4 d w 0.002 500 2 to-’ 

Y 0.002 300 I to-’ 
Zr-89 D 0.002 I 106 0.002 
78.43 h w 0.002 2000 1 IO6 

Y 0.002 2000 I lod 
Zr-93 D 0.002 6 3 Kr9 0.002 
1.53 lo6 y w 0.002 20 1 lO-’ 

Y 0.002 60 2 to4 
Zr-95 D 0.002 100 5 to” 0.002 
63.98 d w 0.002 400 2 lo“ 

Y 0.002 300 1 to” 
Zr-97 D 0.002 2000 8 IO-’ 0.002 
16.90 h w 0.002 too0 6 lo” 

Y 0.002 too0 5 lO-’ 
N&tbhU 
Nb88 w 0.01 2 ld 9 to-’ 0.01 
14.3 m Y 0.01 2 to’ 9 to-’ 
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Table l.a, Cont’d. 

Inhalation Ingestion 
AL1 DAC AL1 

Nuclide Class/f, MBq MWm’ fl MBq 

Nb89 w 0.01 700 0.3 0.01 200 
I22 m Y 0.01 600 0.2 
Nb89 w 0.01 2000 0.6 0.01 400 
66m Y 0.01 loo0 0.6 

Nb90 w 0.01 too 0.04 0.01 40 
14.60 h Y 0.01 90 0.04 

Nb93m w 0.01 70 0.03 0.01 300 
13.6 y Y 0.01 6 0.003 

Nb94 w 0.01 7 0.003 0.01 40 
2.03 IO’ y Y 0.01 0.6 2 to-’ 

Nb95 w 0.01 50 0.02 0.01 80 
35.15 d Y 0.01 40 0.02 
Nb95m w 0.01 too 0.04 0.01 80 
86.6 h Y 0.01 80 0.03 

Nb96 w 0.01 too 0.04 0.01 40 
23.35 h Y 0.01 90 0.04 

Nb97 w 0.01 3000 I 0.01 800 
72. I m Y 0.01 3000 I 

Nb98 w 0.01 2000 0.8 0.01 500 
51.5 m Y 0.01 2000 0.8 

MolyWar 
MO-90 D 0.8 300 0.1 0.8 200 
5.67 h Y 0.05 200 0.07 0.05 70 

Me93 D 0.8 200 0.08 0.8 too 
3.5 Id y Y 0.05 7 0.003 0.05 900 

Me93m D 0.8 700 0.3 0.8 300 
6.85 h Y 0.05 500 0.2 0.05 200 

MO-99 D 0.8 too 0.04 0.8 60 
66.0 h Y 0.05 50 0.02 0.05 40 

Mo-I01 D 0.8 5000 2 0.8 2000 
14.62 m Y 0.05 2 0.05 zoo0 

T~btiu 
Tc-93 D 0.8 3OOQ I 0.8 too0 
2.75 h W 0.8 2 

Tc-93m D 0.8 2 0.8 3000 
43.5 m W 0.8 1 lti 5 

Tc-94 D 0.8 700 0.3 0.8 300 
293 m W 0.8 900 0.4 

Tc-94m D 0.8 2000 0.7 0.8 700 
52 m W 0.8 2000 0.9 
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Table I.b, Co&d. 

Inhalation Ingestion 
ALI DAC ALI 

Nuclidc Class/f* rCi &i/cm’ fl rCi 

Nb-89 w 0.01 2 IO’ 8 lod 0.01 
122 m Y 0.01 2 IO’ 6 10d 
Nb-89 w 0.01 4 IO’ 2 KY5 0.01 
66 m Y 0.01 4 IO’ 2 lo-’ 
Nb-90 w 0.01 3000 1 IO4 0.01 
14.60 h Y 0.01 2000 1 10” 
Nb-93m w 0.01 2000 8 IO-’ 0.01 
13.6 y Y 0.01 200 7 10” 

Nb-94 w 0.01 200 8 lo” 0.01 
2.03 IO’ y Y 0.01 20 6 W9 
Nb-95 w 0.01 loo0 5 lo-’ 0.01 
35.15 d Y 0.01 1000 5 IO” 
Nb-95m w 0.01 3ooo I IO4 0.01 
86.6 h Y 0.01 2000 9 lo-’ 
Nb-96 w 0.01 3000 1 lOA 0.01 
23.35 h Y o.oi 2000 I lo4 
Nb-97 w 0.01 8 10’ 3 NY5 0.01 
72.1 m Y 0.01 7 10’ 3 lo-’ 
Nb-98 w 0.01 5 10’ 2 1o-5 0.01 
51.5 m Y 0.01 5 10’ 2 KY5 

Mdybbam 
MO-90 D 0.8 7000 3 10” 0.8 
5.67 h Y 0.05 5ooo 2 IO4 0.05 
Mo-93 D 0.8 5OixI 2 IO4 0.8 
3.5 lo3 y Y 0.05 200 8 IO-” 0.05 
Mo-93m D 0.8 2 IO’ 7 lo4 0.8 
6.85 h Y 0.05 I IO’ 6 lo4 0.05 
w-99 D 0.8 3ooo I lOA 0.8 
66.0 h Y 0.05 loo0 6 IO-’ 0.05 
Mo-101 D 0.8 I 10’ 6 lO-’ 0.8 
14.62 m Y 0.05 I IO5 6 IO” 0.05 

TtClBDttk 
Tc-93 D 0.8 7 IO’ 3 IO” 0.8 
2.75 h W 0.8 I IO’ 4 IO-’ 
Tc-93m D 0.8 2 IO’ 6 10-5 0.B 
43.5 m W 0.8 3 10’ 1 lOA 
Tc-94 D 0.8 2 IO’ 8 lo-’ 0.8 
293 m w 0.8 2 104 1 1o-5 
Tc-94 m D 0.8 4 10’ 2 Kr5 0.8 
52 m w 0.8 6 104 2 NY5 
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Table 1.a. Cont’d. 

Inhalation Ingestion 
AL1 DAC AL1 

Nuclidc Class/f1 MBq MWm3 fl MBq 

Tc-95 D 0.8 0.3 0.8 
20 h w 0.8 0.3 
Tc-95m D 0.8 0.08 0.8 
61 d w 0.8 0.03 
Tc-96 D 0.8 0.05 0.8 
4.28 d w 0.8 0.03 
Tc-96m D 0.8 4 0.8 
51.5 m W 0.8 4 
Tc-97 D 0.8 2ooo 0.8 0.8 
2.6 106 y W 0.B 200 0.09 
Tc-97m D 0.8 200 0.1 0.8 200 
87 d w 0.8 40 0.02 
Tc-98 D 0.8 60 0.02 0.8 40 
4.2 IO’ y W 0.8 10 0.005 
Tc-99 D 0.8 200 0.08 0.8 100 
2.13 Id y w 0.8 20 0.01 
Tc-99m D 0.8 2 0.8 3w 
6.02 h w 0.8 4 

Tc-101 D 0.8 I IO’ 5 0.8 3wKI 
14.2 m W 0.8 1 10’ 6 

Tel04 D 0.8 3000 0.8 800 
18.2 m W 0.8 3000 

Rmtkdam 
Ru-94 D 0.05 2000 0.7 0.05 600 
51.8 m w 0.05 2000 I 

Y 0.05 zoo0 0.9 

Ru-97 D 0.05 700 0.3 0.05 300 
2.9 d w 0.05 500 0.2 

Y 0.05 400 0.2 
Ru-103 D 0.05 60 0.03 0.0s 70 
39.28 d w 0.05 40 0.02 

Y 0.05 20 0.01 

Ru-IO5 D 0.05 500 0.2 0.05 200 
4.44 h w 0.05 500 0.2 

Y 0.05 400 0.2 

Ru-106 D 0.05 3 0.001 0.05 7 
348.2 d w 0.05 2 8 lOa 

Y 0.05 0.4 2 104 

Rh-99 D 0.05 100 0.05 0.05 90 
16d w 0.05 80 0.03 

Y 0.05 70 0.03 
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-_ _-
Table I.b, Cont’d. 

Inhalation Ingestion 
AL1 DAC AL1 

Nuclide 
-. _ 

Class/f, pCi pCi/cm3 fl rCi 

Tc-95 D a.8 2 IO’ 9 lOa 0.8 1 104 
20 h w 0.8 2 SO’ 8 la4 
Tc-95m D a.8 5Oiul 2 IO4 0.8 
61 d W 0.8 200a 8 lo” 
Tc-96 D 0.8 3000 1 10” 0.8 2000 
4.28 d W 0.8 2000 9 lo-’ 
Tc-96m D 0.8 3 lO$ I lo4 0.8 2 lo’ 
51.5 m W 0.8 2 10’ I lo4 
Tc-97 D 0.8 5 lo’ 2 IO-’ 0.8 4 lo4 
2.6 lo6 y W 0.8 2 10d 
Tc-97m D 0.8 7000 3 IO4 0.8 5000 
87 d w 0.8 loo0 5 lo-’ 
Tc-98 D 0.8 2000 7 IO-’ 0.8 1OOa 
4.2 IO6 y W 0.8 300 I lo-’ 
Tc-99 D 0.8 5ao0 2 lo4 0.8 
2.13 10’~ W 0.8 700 3 lo-’ 
Tc-99m D 0.8 2 IO’ 6 10’ 0.8 8 IO’ 
6.02 h W 0.8 2 10’ 1 loa 
Tc-lOI D 0.8 3 10’ 1 loa 0.8 9 lo’ 
14.2 m W 0.8 4 10’ 2 10” 
Tc-104 D 0.8 7 10’ 3 lo-’ 0.8 2 lo’ 
18.2 m W 0.8 9 IO’ 4 IO-’ 
Rutbeaium 
Ru-94 D 0.05 4 10’ 2 lo-’ 0.05 2 lo’ 
51.8 m w 0.05 6 lo’ 3 lo-’ 

Y 0.05 6 IO’ 2 IO-’ 
Ru-97 D 0.05 2 10’ 8 lo4 0.05 8000 
2.9 d w 0.05 l lo4 5 10’ 

Y 0.05 I lo4 5 10d 
Ru-103 D 0.05 2000 7 18’ 0.05 2Ow 
39.28 d w 0.05 loo0 4 lO-’ 

Y 0.05 600 3 IO-’ 
Ru-105 D 0.05 I I@ 6 IO4 0.05 5ooo 
4.44 h w 0.05 1 lo4 6 lo-6 

Y 0.05 1 lti 5 lo4 
Ru-106 D 0.05 90 4 lo-’ 0.05 200 
368.2 d w 0.05 50 2 loj 

Y 0.05 10 5 IO9 
RbOdiw 
Rh-99 D a.05 3000 I IO4 0.05 2000 
16 d w 0.05 2000 9 lo-’ 
-_-. - Y 0.05 2000 8 IO-’ 
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Table l.a, Cont’d. 

Inhalation Ingestion 
AL1 DAC AL1 

Nuclide Class/f1 M3q MWm’ fl MBq 

Rh-99m D 0.05 2000 0.9 0.05 700 
4.7 h w 0.05 3000 1 

Y 0.05 2000 I 
Rh-100 D 0.05 200 0.08 0.05 60 
20.8 h w 0.05 lo0 0.06 

Y 0.05 100 0.06 
Rh-IO1 D 0.05 20 0.008 0.05 80 
3.2 y w 0.05 30 0.01 

Y 0.05 6 0.002 
Rh-IOlm D 0.05 400 0.2 0.05 200 
4.34 d w 0.05 300 0.1 

Y 0.05 300 0.1 
Rh-IO2 D 0.05 3 0.001 0.05 20 
2.9 y w 0.05 7 0.003 

Y 0.05 2 9 loa 
Rh- 102m D 0.05 20 0.008 0.05 50 
207 d w 0.05 10 0.006 

Y 0.05 4 0.002 
Rh- 103m D 0.05 4 lo4 20 0.05 2 lo’ 
56.12 m w 0.05 5 lo4 20 

Y 0.05 4 iti 20 
Rh-105 D 0.05 400 0.2 0.05 lo0 
35.36 h w 0.05 200 0. I 

Y 0.05 200 0.09 
Rh-106m D 0.05 900 0.4 0.05 300 
132 m w 0.05 1000 0.6 

Y 0.05 1000 0.5 
Rh-107 D 0.05 4 0.05 3Om 
21.7 m w 0.05 1 104 4 

Y 0.05 4 

P-
Pd-100 D 0.005 50 0.02 0.005 50 
3.63 d w 0.005 50 0.02 

Y 0.005 50 0.02 

Pd-IO1 D 0.005 loo0 0.5 0.005 500 
8.27 h w 0.005 loo0 0.5 

Y 0.005 IO00 0.5 

Pd- 103 D 0.005 200 0. I 0.005 200 
16.96 d w 0.005 200 0.07 

Y 0.005 100 0.05 
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Table 1.b. Cont’d. 

Inhalation ingestion 
AL1 DAC ALI 

Nuclide Class/f1 pCi j&i/cm’ fl pCi 

R h-99m D 0.05 6 10’ 2 lO-J 0.05 21@ 
4.7 h w 0.05 810’ 3 IO-’ 

Y 0.05 7lo4 3 lo-’ 
Rh-100 D 0.05 5000 2 IO4 0.05 2ooo 
20.8 h w 0.05 2 IO4 

Y 0.05 4000 2 IO4 
Rh-10; D 0.05 500 2 IO-’ 0.05 2Om 
3.2 y w 0.05 800 3 lo” 

Y 0.05 200 6 10J 
Rh-iOlm D 0.05 1 IO’ 5 IO4 0.05 
4.34 d w 0.05 8000 4 IO4 

Y 0.05 8000 3 loa 
Rh-102 D 0.05 90 4 10” 0.05 600 
2.9 y w 0.05 200 7 104 

Y 0.05 60 2 IO-’ 
Rh-lO2m D 0.05 500 2 IO 0.05 
207 d w 0.05 400 2 IO-’ 

Y 0.05 100 5 IO-’ 
Rh-l03m D 0.05 1 106 5 IO4 0.05 
56.12 m w 0.05 I lo6 5 lo4 

Y 0.05 I lob 5 lo-’ 
Rh-105 D 0.05 I Iti 5 loa 0.05 
35.36 h w 0.05 3 IO4 

Y 0.05 2loa 
Rh-lO6m D 0.05 3 Iti I lo-’ 0.05 
132 m w 0.05 4 104 2 IO-’ 

Y 0.05 4 IO’ I IO’ 
Rh-107 D 0.05 2 lo) 1 IO4 0.05 
21.7 m w 0.05 3 10’ I lo-4 

Y 0.05 3 IO’ 1 lo-4 
Pdhdipa 
Pd.100 D 0.005 1000 6 IO-’ 0.005 
3.63 d wO.005 1000 5 IO-’ 

YO.005 1000 6 IO-’ 
Pd-10; D 0.005 3 lo’ I IO-’ 0.005 
8.27 h wO.005 3 104 1 IO’ 

YO.005 3 Iti 1 IO-’ 
Pd-103 D 0.005 3 loa 0.005 
16.96 d wo.005 2 lo-6 

Y 0.005 I 10d 
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Table 1.a. Cont’d. 

Inhalation Ingestion 
AL1 DAC ALi 

Nuclide Class/fl MBq M&/m3 ft M&1 

Pd-IO7 D 0.005 800 0.3 0.005 la00 
6.5 Id y w 0.005 300 0.1 

Y 0.005 10 0.006 
Pd-109 D 0.005 200 0.1 0.005 90 
13.427 h w 0.005 200 0.09 

Y 0.005 200 0.07 

!sihtr 
Ag- 102 D 0.05 7000 3 0.05 2000 
12.9 m w 0.05 8000 3 

Y 0.05 7000 3 
Ag-103 D 0.05 2 0.05 loo0 
65.7 m w 0.05 5000 2 

Y 0.05 2 

Ag-104 D 0.05 3000 1 0.05 800 
69.2 m w 0.05 5000 2 

Y 0.05 2 

Ag- 104m D 0.05 4000 1 0.05 la00 
33.5 m w 0.05 5000 2 

Y 0.05 4000 2 

Ag-105 D 0.05 40 0.02 0.05 IO0 
41.0 d w 0.05 60 0.03 

Y 0.05 60 0.03 

Ag-106 D 0.05 moo 3 0.05 2000 
23.96 m w 0.05 a000 3 

Y 0.05 7OoQ 3 

Ag-lO6m D 0.05 30 0.01 0.05 30 
8.41 d w 0.05 30 0.01 

Y 0.05 30 0.01 
Ag-108m D 0.05 7 0.003 0.05 20 
127 y w 0.05 9 0.004 

Y 0.05 0.9 4 IO4 

Ag-1 IOm D 0.05 5 0.002 0.05 20 
249.9 d w 0.05 7 0.003 

Y 0.05 3 0.001 

Ag-Ill D 0.05 60 0.02 0.05 30 
7.45 d w 0.05 30 0.01 

Y 0.05 30 0.01 

Ag-I 12 D 0.05 300 0. I 0.05 loo 
3.12 h w 0.05 400 0.2 

Y 0.05 300 0.1 
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Table 1.b. Cont’d. 

Inhalation Ingestion 
AL1 DAC AL1 

Nuclide CIass/fl pCi rCi/cm’ fl J&i 

Pd-107 D 0.005 2 lo’ 9 IO4 0.005 3 lo4 
6.5 106 y w 0.005 7000 3 10d 

Y 0.005 400 2 IO-’ 
Pd-IO9 D 0.005 3 lad 0.005 2ooo 
13.427 h w 0.005 2 10d 

Y 0.005 so00 2 IO4 
sihcr 
Ag-102 D 0.05 2 lo’ a 10” 0.05 5 lo’ 
12.9 m w 0.05 2 Id 9 lo” 

Y 0.05 2 IO’ 8 IO-’ 
Ag-103 D 0.05 I IOJ 4 IO-’ 0.05 4 lo’ 
65.7 m w 0.05 I IO’ 5 IO-’ 

Y 0.05 I IO’ 5 IO-’ 
As-104 D 0.05 7 to’ 3 lo-’ 0.05 2 lo’ 
69.2 m w 0.0s 1 IO’ 6 IO-’ 

Y 0.05 1 IO’ 6 IO-’ 
Ag-lO4m D 0.05 9 lo’ 4 IO-’ 0.05 3 lo’ 
33.5 m w 0.05 1 IO’ 5 lo” 

Y 0‘05 I Id 5 IQ’ 
Ag-IOS D 0.05 IO00 4 IO-’ 0.05 3000 
41.0 d w 0.05 2000 7 IQ’ 

Y 0.05 2000 7 IO-’ 
Ag-106 D 0.05 2 Id 8 IO-’ 0.05 6 IO’ 
23.96 m w 0.05 2 Id 9 10” 

Y 0.05 2 lo3 8 IO-’ 
Ag-lO6m D 0.05 700 3 lo” 0.05 
8.41 d w 0.05 900 4 10” 

Y 0.05 900 4 IO-’ 
Ag-l08m D 0.05 200 8 IO-‘ 0.05 
127 y w 0.05 300 I lo-’ 

Y 0.05 20 I IO4 
As-1 IOm D 0.05 100 5 IO4 0.05 
249.9 d w 0.05 200 8 Iti 

Y 0.05 90 4 lo-’ 
Ag-ill D 0.05 2000 6 IO-’ 0.05 
7.45 d w 0.05 900 4 lo” 

Y 0.05 900 4 1@’ 
Ag-l I2 D 0.05 8000 3 lad 0.05 
3.12 h w 0.05 I 104 4 HP 

Y 0.05 4 loa 
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Table l-a, Cunt’d. 

Inhalation Ingestion 
AL1 DAC AL1 

Nuclide Class/f, MBq M&/m3 fl ME)(I 

Ag-I I5 D 0.05 3000 I 0.05 IO00 
20.0 m w 0.05 3000 1 

Y 0.05 3000 I 

Cd-104 D 0.05 2000 1 0.05 800 
57.7 m w 0.05 2 

Y 0.05 2 
Cd-107 D 0.05 2000 0.8 0.05 800 
6.49 h w 0.05 2000 0.9 

Y 0.05 2000 0.8 
Cd-109 D 0.05 I 5 IO-’ 0.05 10 
464d w 0.05 4 0.002 

Y 0.05 4 0.002 
Cd-l I3 D 0.05 0.08 3 w 0.05 0.8 
9.3 IO” y w 0.05 0.3 I lo4 

Y 0.05 0.5 2 lo4 
Cd-ll3m D 0.05 0.09 4 HYs 0.05 0.9 
13.6 y w 0.05 0.3 I to”’ 

Y 0.05 0.5 2 lo-’ 
Cd-l I5 D 0.05 50 0.02 0.05 30 
53.46 h w 0.05 50 0.02 

Y 0.05 50 0.02 
Cd-l l5m D 0.05 2 8 IO-’ 0.05 IO 
44.6 d w 0.05 5 0.002 

Y 0.05 5 0.002 
Cd-l 17 D 0.05 400 0.2 0.05 200 
2.49 h w 0.05 600 0.3 

Y 0.05 500 0.2 
Cd-l l7m D 0.05 500 0.2 0.05 200 
3.36 h w 0.05 600 0.3 

Y 0.05 500 0.2 
Idbr 
In-109 D 0.02 2000 0.7 0.02 700 
4.2 h w 0.02 2000 I 

In-l IO D 0.02 600 0.3 0.02 200 
4.9 h w 0.02 700 0.3 
In-l IO D 0.02 2000 0.7 0.02 600 
69.1 m w 0.02 2000 0.9 
In-Ill D 0.02 200 0.1 0.02 200 
2.83 d w 0.02 200 0.1 
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Table l.b, Cont’d. 

Inhalation Ingestion 
AL1 DAC ALI 

Nuclide Class/f, pCi pCi/cm’ fl pCi 

Ag-II5 D 0.05 9 IO’ 4 lo-’ 0.05 3 lti 
20.0 m w 0.05 9 IO’ 4 IO-’ 

Y 0.05 8 IO’ 3 IO-’ 
cdmIunl 
Cd-104 D 0.05 7 IO’ 3 IO-’ 0.05 2 IO’ 
57.7 m w 0.05 I IO’ 5 IO-’ 

Y 0.05 1 IO’ 5 lo” 
Cd-107 D 0.05 5 IO’ 2 lo-’ 0.05 2 IO’ 
6.49 h w 0.05 6 IO’ 2 lo” 

Y 0.05 5 104 2 IO-’ 
Cd-109 D 0.05 40 I la-’ 0.05 300 
464d w 0.05 lo0 5 lo-’ 

Y 0.05 100 5 10-O 
Cd-l 13 D 0.05 2 9 lo’‘O 0.05 20 
9.3 IO” y w 0.05 8 3 la-9 

Y 0.05 IO 6 lO-9 
Cd-l l3m D 0.05 2 I lO-9 0.05 20 
13.6 y w 0.05 8 4 lO-9 

Y 0.05 IO 5 lO-9 
Cd-l IS D 0.05 1000 6 IO-’ 0.05 900 
53.46 h w 0.05 1000 5 la-’ 

Y 0.05 1000 6 IO-’ 
Cd-l ISm D 0.05 50 2 10-O 0.05 300 
44.6 d w 0.05 100 5 IO-’ 

Y 0.05 loa 6 IO-’ 
Cd-l I7 D 0.05 1 IO’ 5 IO4 a.05 5OaO 
2.49 h w 0.05 2 IO’ 7 IO4 

Y 0.05 I lti 6 IO” 
Cd-l l7m D 0.05 I IO’ 5 IO4 0.05 5OOa 
3.36 h w 0.05 2 lo4 7 IO4 

Y 0.05 I IO’ 6 lOa 
Idium 
In-109 D 0.02 4 IO’ 2 lo-’ 0.02 2 lo4 
4.2 h w 0.02 6 IO’ 3 IO“ 
In-l IO D 0.02 2 IO’ 7 IO4 0.02 500a 
4.9 h w 0.02 2 IO’ 8 10d 
In-l 10 D 0.02 4 IO’ 2 lo-’ 0.02 2 IO’ 
69.1 m w 0.02 6 IO’ 2 lo-’ 
In-l I I D 0.02 6OOa 3 IO6 0.02 
2.83 d w 0.02 6ooa 3 IO6 
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Table I .a. Cont’d. 
.-

Inhalation Ingestion---_ --. -.-
AL1 DAC___- ALI 

Nuclidc Class/f, MBq MBq/m3 fl MBq 

In-l I2 D 0.02 2 10’ IO 0.02 6000 
14.4 m w a.02 3 10’ IO 
In- I I3m D 0.02 5000 2 0.02 2000 
1.658 h w 0.02 7000 3 
In-l l4m D a.02 2 0.001 0.02 IO 
49.51 d w 0.02 4 0.002 
In-l I5 D 0.02 0.05 2 lo-’ 0.02 I 
5.1 iaJ5 y w 0.02 0.2 8 IO-’ 
In-l ISm D a.02 2000 0.7 0.02 500 
4.486 h w 0.02 2000 0.7 
In-l l6m D 0.02 3000 I 0.02 900 
54.15 m w 0.02 4000 2 
In-l 17 D 0.02 3 0.02 2000 
43.8 m w 0.02 aooo 3 
In-l l7m D 0.02 low 0.5 0.02 400 
116.5 m w 0.02 2000 0.7 
In-l l9m D 0.02 5oca 2 0.02 1000 
18.0 m w 0.02 5ooo 2 
TiB 
Sn-I IO D 0.02 400 0.2 0.02 100 
4.0 h w 0.02 400 0.2 
Sn-Ill D 0.02 So00 3 0.02 3cKMl 
35.3 m w 0.02 I lo’ 4 
Sn-I 13 D 0.02 50 0.02 0.02 60 
115.1 d w a.02 20 a.009 
Sn-I 17m D 0.02 50 0.02 0.02 60 
13.61 d w 0.02 50 0.02 
Sn-I l9m D 0.02 90 0.04 0.02 lo0 
293.0 d w 0.02 40 0.02 
Sn-121 D 0.02 600 0.2 0.02 200 
27.06 h w 0.02 400 0.2 
Sn-l2lm D 0.02 30 a.01 0.02 100 
55 Y w 0.02 20 0.008 

Sn-123 D 0.02 20 0.0; 0.02 20 
129.2 d w 0.02 6 0.003 

Sn- l23m D 0.02 2 0.02 2000 
40.08 m w 0.02 5000 2 

Sn-I25 D 0.02 30 0.01 0.02 IO 
9.64 d w 0.02 IO 0.005 

Sn- I26 D 0.02 2 9 IO4 0.02 IO 
1.0 IO’ y w 0.02 2 0.001 



63 

Table l.b, Co&d. 

Inhalation ingestion 
ALI DAC ALI 

Nuclidc Clas!qf, pci fACi/cm’ fl #lCi 

In-l 12 D 0.02 6 IOs 3 to4 0.02 2 Iti 
14.4 m w 0.02 7 IO’ 3 IO4 
In-l 13m D 0.02 1 IO’ 6 IO-’ 0.02 5 lo’ 
1.658 h w 0.02 2 10S a w’ 
In-l 14m D 0.02 60 3 IO-” 0.02 300 
49.51 d w 0.02 loo 4 1Od 
In-l 15 D 0.02 1 6 IO-” 0.02 40 
5.1 lots y w 0.02 5 2 KY9 

In-l 15m D 0.02 4 IO’ 2 IO” 0.02 t IO’ 
4.486 h w 0.02 5 IO’ 2 lo-’ 
In-l 16m D 0.02 8 IO’ 3 to-’ 0.02 2 10’ 
54.15 m w 0.02 1 10s 5 IO“ 
In-l 17 D 0,02 2 Id 7 lo5 0.02 6 ro’ 
43.8 m w 0.02 2 Id 9 IO” 
In-l 17m D 0.02 3 to’ 1 IO-’ 0.02 1 lc+ 
116.5 m w 0.02 4 104 2 1o-5 
In-l 19m D 0.02 1 IO5 5 1o-J 0.02 4 IO’ 
18.0 m w 0.02 1 lo5 6 10“ 
Tin 
Sn-110 D 0.02 I 10’ 5 IO4 0.02 
4.0 h w 0.02 f IO’ 5 10‘6 
Sn-111 D 0.02 2 fOJ 9 lo“ 0.02 7 lo’ 
35.3 m w 0.02 3 f05 1 IO4 
Sn-113 D 0.02 loo0 5 lo-’ 0.02 moo 
115.1 d w 0.02 500 2 10“ 
Sn-117m D 0.02 IWO 5 lo” 0.02 2000 
13.61 d w 0.02 IO00 6 lo-’ 
Sn-l!9m D 0.02 1 to-’ 0.02 3ooo 
293.0 d w 0.02 1000 4 IQ’ 
Sn-121 D 0.02 2 10’ 6 lOa 0.02 
27.06 h w 0.02 1 lo4 s 10d 
Sn-12lm D 0.02 900 4 IO-’ 0.02 3QOo 
55 Y w 0.02 500 2 IO-’ 

Sn- I23 D 0.02 600 3 IQ’ 0.02 500 
129.2 d w 0.02 200 7 IO-’ 
Sn- 123m D 0.02 i ld 5 10“ 0.02 5 10’ 
40.08 m w 0.02 I Id 6 ms 
Sn- 125 D 0.02 900 4 m’ 0.02 
9.64 d w 0.02 400 1 IV 
Sn-126 D 0.02 60 2 lo-* 0.02 300 
1.0 IO5 y w 0.02 70 3 w 
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Table I.a, Cont’d. 

Inhalation Ingestion 
ALI DAG ALi 

N uciide Class/f[ MBq Mm/m3 fl MBq 

Sn-127 D 0.02 700 0.3 0.02 300 
2.10 h w 0.02 700 0.3 
Se128 D 0.02 iooo 0.4 0.02 400 
59.1 m w 0.02 loo0 0.6 

b-Y 
Sb-I 15 D 0.1 9000 0. I 3000 
31.8 m w 0.01 1 lo’ 0.01 3000 
Sb-I 16 D 0-I I 10’ 0.1 3000 
15.8 m w 0.01 1 IO’ 0.01 3000 
Sb-l16m DO.1 3000 0. I 800 
60.3 m w 0.01 5000 0.01 800 
Sb-I 17 D 0.1 8000 0.1 3000 
2.80 h w 0.0s 1 IO’ 0.01 3000 
Sb-118m D 0.1 700 0.3 0. t 200 
5.00 h w 0,01 800 0.3 0.0 I 200 
sb-119 D 0.1 2000 0.7 0.1 
38.1 h w 0.01 loo0 0.4 0.01 500 
Sb- 120 D 0.1 2 10’ 7 0.1 
15.89 m w 0.01 2 10’ 8 0.01 

s-120 D 0.1 80 0.03 0.1 40 
5.74 d w 0.01 50 0.02 0.01 30 
sb-122 D 0.1 90 0.04 0.1 30 
2.70 d w 0.01 40 0.02 0.01 30 
Sb-124 D 0.1 30 0.01 0.1 20 
60.20 d w 0.01 9 O.OOd 0.01 20 
Sb- 124m D 0.1 3 lo’ 10 0.1 
93 s w 0.01 2 lo’ 9 0.01 9000 
Sb-125 D 0.1 90 0.04 0.1 80 
2.77 y w 0.01 20 0.008 0.01 70 
S&l26 D 0.1 do 0.02 0.1 20 
12.4 d w 0.01 20 0.008 0.01 20 
Sb- f26m D 0.1 moo 3 0.1 2000 
19.0 m w 0.01 7000 3 O*Of 2000 
Sb-127 D 0.1 80 0.03 0.1 30 
3.85 d w 0.01 30 0.01 0.01 30 
Sb-128 DO.1 1 JO’ 6 0.1 3000 
10.4 m w 0.01 2 10’ 7 0.01 3000 
Sb-128 D 0.1 200 0.07 0.1 50 
9.01 h w 0.01 100 0.05 0.01 40 
&-I29 D 0.1 300 0.1 0.1 100 
4.32 h w 0.01 300 0.1 0.01 IO0 
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Table 1.b. Co&d. 

Inhalation Ingestion 
ALI DAC AL1 

Nuclide Class/f, pCi pCi/cm’ fl pCi 

Sn- 127 D 0.02 2 104 8 104 0.02 7ooo 
2.10 h w 0.02 2 IV 8 10d 
Sn-128 D 0.02 3 IO’ I NP 0.02 
59.1 m w 0.02 4 10’ 1 10-J 

b-Y 
Sb-115 D 0.1 2 IO’ 1 lOA 0.1 8 10’ 
31.8 m w 0.01 3 IO5 1 lo-’ 0.01 8 IO 

Sb-116 D 0.1 3 Id 1 10’ 0.1 7 IO’ 
15.8 m w 0.01 3 10S 1 lo4 0.01 7 10’ 
Sb-116m D 0.1 7 IO’ 3 lo” 0.1 2 104 
60.3 m w 0‘01 1 IO-’ 6 IO-’ 0.01 2 lo’ 

sb-I 17 D 0.1 2 IO’ 9 IO-’ 0.1 7 IO’ 
2.80 h w 0.01 3 10’ 1 10J 0.01 7 lo’ 
Sb-118m D 0.1 2 IO’ 8 lOa 0.1 
5.00 h w 0.01 2 10’ 9 IO-6 0.01 5000 
sb-119 D 0.1 5 104 2 lo-’ 0.1 2 lo’ 
38.1 h w 0.01 3 104 1 IO-’ 0.01 1 IO’ 
sb-120 D 0.1 4 IO5 2 IO-’ 0.1 I IO5 
15.89 m w 0.01 5 10’ 2 IO4 0.01 1 IO5 
sb-120 D 0.1 2000 9 IO-’ 0. I loo0 
5.76 d w 0.01 1000 5 lo-’ 0.01 900 
sb-122 D 0.1 2000 1 10d 0.1 800 
2.70 d w 0.01 1000 4 IO-’ 0.01 700 
Sb-124 D 0.1 900 4 IO-’ 0.1 600 
60.20 d w 0.01 200 I lo-’ 0.01 500 

Sb- 124m D 0.1 8 10’ 4 104 0.1 3 10’ 
93 s w 0.01 6 IO' 2 lti 0.01 2 Id 
Sb-125 D 0.1 2000 1 lod 0.1 2000 
2.77 y w 0.01 500 2 lo-’ 0.01 zoo0 
Sb-126 DO.1 Iooo 5 lo” 0.1 600 
12.4 d w 0.01 500 2 IO-’ 0.01 500 

Sb- 126m D 0.1 2 IO’ 8 IO-J 0. I 5 104 
19.0 m w 0.01 2 IUS 8 1o-s 0.01 5 104 
Sb-127 D 0.1 2000 9 lo-’ 0.1 800 
3.85 d w 0.01 900 4 lo-’ 0.0 1 700 
Sb-128 DO.1 4 loJ 2 10-l 0.1 8 IO’ 
10.4 m w 0.01 4 10’ 2 104 0.01 8 IO’ 
Sb-128 D 0.1 2 lo4 0.1 1000 
9.01 h w 0.01 3ooO 1 104 0.01 1000 
Sb-129 D 0.1 4 la6 0.1 3ooO 
4.32 h w 0.01 4 loa 0.01 3000 
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Table I .a, Cont’d. 
__. 

Inhalation Ingestion 
ALI DAC ALI 

Nuclide Class/f, Mf3q M&/m’ f I MBq 

Sb- 130 D 0.1 2000 1 0.1 700 
40 m w 0.01 3000 I 0.01 700 
sb-131 D 0.1 900 0.4 0.1 600 
23 m w 0.01 900 0.4 0.01 600 
T&WiUM 
Te-116 D 0.2 800 0.3 0.2 300 
2.49 h w 0.2 1000 0.5 
Te-121 D 0.2 200 0.06 0.2 100 
17 d w 0.2 100 0.05 

Te-12lm D 0.2 7 0.003 0.2 20 
154d w 0.2 20 0.006 
Te- 123 D 0.2 7 0.003 0.2 20 
1 10” y w 0.2 20 0.007 

Te-123m D 0.2 8 0.003 0.2 20 
119.7 d w 0.2 20 0.008 

Te- I 2Sm D 0.2 20 0.006 0.2 40 
58 d w 0.2 30 0.01 

I-c-127 D 0.2 800 0.3 0.2 300 
9.35 h w 0.2 600 0.3 
Te- 127m D 0.2 10 0.004 0.2 20 
109d w 0.2 9 0.004 
Te- 129 D 0.2 2000 1 0.2 1000 
69.6 m w 0.2 I 

Tc- 129m D 0.2 20 0.01 0.2 20 
33.6 d w 0.2 9 0.004 

Te-131 D 0.2 200 0.08 0.2 100 
25.0 m w 0.2 200 0.08 

Tc-13lm D 0.2 20 0.006 0.2 IO 
30 h w 0.2 IO 0.006 

Te-132 D 0.2 9 0.004 0.2 8 
f8.2 h w 0.2 8 0.003 

Te-I 33 D 0.2 800 0.4 0.2 SO0 
12.45 m w 0.2 800 0.4 

Te-133m D 0.2 200 0.08 0.2 100 
55.4 m w 0.2 200 0.08 

Tc- 134 D 0.2 900 0.4 0.2 600 
41.8 m w 0.2 900 0.4 

Iodbc 
I-120 Dl 300 0. I 1 100 
81.0 m 
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Table 1.b. Cont’d. 

Inhalation Ingestion 
AL1 DAC AL1 

Nuclide Class/f, pCi pCi/cm3 fl pCi 

Sb- 130 D 0.1 6 IO’ 3 lO-5 0.1 2 10’ 
40 m w 0.01 8 IO’ 3 IO-’ 0.01 2 IO’ 
sb-131 D 0.1 2 IO’ 1 lo-5 0.1 1 104 
23 m w 0.01 2 104 1 1O-5 0.01 1 104 
TdhiUlO 
Te-116 D 0.2 2 10’ 9 IO4 0.2 8000 
2.49 h w 0.2 3 IO’ 1 lO-5 
Tc-121 D 0.2 4000 2 IO4 0.2 3000 
17d w 0.2 3000 1 10” 
Te-12lm D 0.2 200 8 IO-’ 0.2 500 
154 d w 0.2 400 2 lo-’ 
Te-123 D 0.2 200 8 IO” 0.2 500 
1 lOI y w 0.2 400 2 IO-’ 
Te-123m D 0.2 200 9 IO-’ 0.2 600 
119.7 d w 0.2 500 2 IO-’ 
Tc-125m D 0.2 400 2 lo-’ 0.2 1000 
58 d w 0.2 700 3 IO-’ 
Tc- 127 D 0.2 2 IO’ 9 IO4 0.2 7000 
9.35 h w 0.2 2 10’ 7 10d 
Tc- 127m D 0.2 300 1 IO-’ 0.2 600 
109d w 0.2 300 1 IO-’ 
Te- 129 D 0.2 6 Iti 3 1O-5 0.2 3 104 
69.6 m w 0.2 7 104 3 lo-’ 
Tc- 129m D 0.2 600 3 lo-’ 0.2 500 
33.6 d w 0.2 200 1 lo-’ 
Tc-131 D 0.2 5000 2 10d 0.2 3000 
25.0 m w 0.2 5000 2 10” 
Te-13lm D 0.2 400 2 lo-’ 0.2 300 
30 h w 0.2 400 2 IO-’ 
Tc-132 D 0.2 200 9 IO“ 0.2 200 
78.2 h w 0.2 200 9 IO’ 
Te-133 D 0.2 2 104 9 106 0.2 1 104 
12.45 m w 0.2 2 104 9 lod 
Te-I 33m D 0.2 5000 2 IO4 0.2 3000 
55.4 m w 0.2 5000 2 IO4 
Te- 134 D 0.2 2 10’ 1 IO-’ 0.2 2 104 
41.8 m w 0.2 2 10’ 1 1O-s 

Iodlw 
I-120 Dl 4 10d 1 
81.0 m 
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Table I.a, Cont’d. 

Inhalation 
ALI DAC 

Nuclidc Class/f~ MEBq MBq/m’ 

I-l2om DI 800 0.3 
53 In 
I-121 DI 0.3 
2.12 h 
I-123 DI 0.09 
13.2 h 
I-124 DI 0.001 
4.18 d 
l-125 DI 0.001 
60.14 d 
I-126 DI 5 IO4 
13.02 d 
l-128 Dl 2 
24.99 m 
I-129 Dl I lOA 
1.57 IO’ y 
I-130 DI 0.01 
12.36 h 
I-131 Dl 7 IO4 
8.04 d 

I-132 DI 0. I 
2.30 h 
I-l 32m DI 0. I 
83.6 m 
I-133 Dl 0.004 
20.8 h 
I-134 Dl 0.7 
52.6 m 
I-135 Dl 0.02 
6.61 h 
Xm 
Xc- I 20 Sub 0.4 
40m 
Xc-121 Sub 0.08 
40.1 m 
Xc- I 22 Sub 3 
20. I h 
Xc- I23 Sub 0.2 
2.08 h 
xc- I 25 Sub 0.6 
17.0 h 

1 ngcstion 
ALI 

fl Mm 

I 400 

I 400 

I 100 

I 2 

I I 

I 0.8 

I 2000 

I 0.2 

I IO 

I I 

I IO0 

I 100 

I 5 

I 800 

I 30 
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Table l.b, Cont’d. 

Inhalation I ngcstion 
AL1 DAC AL1 

Nuclide Class/f, pCi pCi/cm’ fl rCi 

I-l 2Om Dl 2 lo4 9 lod 1 I 104 
53 m 
l-121 Dl 2 IO’ 8 10d I I IO4 
2.12 h 
I-123 Dl 6000 3 lO-6 I 3000 
13.2 h 
I-124 Dl 80 3 IO-’ I 50 
4.18 d 
I-125 Dl 60 3 IO” I 40 
60.14 d 
I-126 DI 40 I IO” 1 20 
13.02 d 
I-128 Dl 1 IO’ 5 lO-s 1 4 lo4 
24.99 m 

l-129 Dl 9 4 lO-9 I 5 
1.57 IO’ y 
I-130 Dl 700 3 lo-’ I 400 
12.36 h 
I-131 Dl 50 2 IO” 1 30 
8.04 d 
l-132 Dl 8000 3 IO4 I 4000 
2.30 h 
I-l 32m Dl 8000 4 IO6 I 
83.6 m 
I-133 Dl 300 i 10-l I 100 
20.8 h 
I-134 Dl 5 IO’ 2 lo-’ I 2 Iti 
52.6 m 
I-135 Dl 2000 7 10-l I 800 
6.61 h 
XHMUI 
Xc- I 20 Sub I lo“ 
40 m 
Xc-121 Sub 2 10d 
40. I m 
Xc-122 Sub 7 lo-s 
20. I h 

Xc-123 Sub 6 lOa 
2.08 h 
Xc-125 Sub 2 lO-5 
17.0 h 



70 

Table I .a. Cont’d. 

Inhalation Ingestion 
AL1 DAC AL1 

N uclidc Class/f, MEtq MBq/m’ fl MBq 

Xc-127 Sub 0.5 
36.41 d 
Xc- I29m Sub 7 
8.0 d 
Xc-l3lm Sub IO 
l1.9d 
Xc- I33m Sub 5 
2.188 d 
Xc-133 Sub 4 
5.245 d 
Xc- I35m Sub 0.3 
15.29 m 
Xe- I35 Sub 0.5 
9.09 h 
Xc- I38 Sub 0. I 
14.17 m 

ce5Ilm 
Cs- I25 DI 5000 2 I 2000 
45 m 
Cs-I 27 DI I I 2000 
6.25 h 
Cs- I29 Dl 1000 0.5 1 900 
32.06 h 
cs- I30 DI 7000 3 I 2000 
29.9 m 
cs-I31 DI 1000 0.5 I 800 
9.69 d 
Cs- I32 DI 100 0.06 I 100 
6.475 d 
cs- I 34 Dl 4 0.002 I 3 
2.062 y 
Cs- I34m Dl 5cKKl 2 I 
2.90 h 
cs- I35 Dl 40 0.02 I 30 
2.3 lo6 y 
Cs- I 35m Dl 7000 3 I 
53 m 
Cs- I 36 DI 20 0.01 I 20 
13.1 d 
cs-I 37 DI 6 0.002 I 4 
30.0 y 
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Table I.b. Cont’d. 

Inhalation Ingestion 
ALI DAC AL1 

Nuclide Class/f, pCi &i/cm3 fl pCi 

Xc- 127 Sub I Kr5 
36.41 d 
Xc- l29m Sub 2 loa 
8.0 d 
Xc-131m Sub 4 IO-4 
11.9 d 

Xc- l33m Sub I IO4 
2.188 d 

Xc-133 Sub I lOA 
5.245 d 
Xel35m Sub 9 lod 
15.29 m 
xc-135 Sub I lO-:’ 
9.09 h 
Xc- I38 Sub 4 IO-6 
14.17 m 

CUiWl 
Cs- I25 Dl I IO5 6 IO-’ I 5 lti 
45 m 
Cs- I27 Dl 9 lo4 4 IO-5 I 6 IO 
6.25 h 
G-129 DI 3 lo4 1 IO-5 I 2 lo’ 
32.06 h 
cs- I 30 Dl 2 IO’ 8 1O-s I 6 IO’ 
29.9 m 
cs-131 Dl 3 lo4 I lo” I 2 lo’ 
9.69 d 
Cs- I32 Dl 2 lo4 I 3000 
6.475 d 
cs- I 34 Dl 100 4 IOd I 70 
2.062 y 
Cs- I 34m Dl I Id 6 IO-3 I I ld 
2.90 h 
cs-I35 Dl 1000 5 10-l I 700 
2.3 106 y 
Cs- l35m Dl 2 Id 8 l(rs I I IO’ 
53 m 
Cs- I36 Dl 700 3 IO-’ I 400 
13.1 d 
cs-I 37 Dl 200 6 lo-’ 1 100 
30.0 y 
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Table Ira, Cont’d. 

Inhalation Ingestion 
AL1 DAC AL1 

Nuclidc Class/f, MBq MBq/m’ fl MBq 

Ccl38 Dl 0.9 I 700 
32.2 m 
Barium 
Ba- I 26 D 0.1 0.2 0.1 200 
96.5 m 
Ba- I28 D 0.1 0.03 0.1 20 
2.43 d 
Ba-131 D 0.1 0. I 0.1 100 
II.8 d 
Ba-l3lm D 0.1 20 0. I I I@ 
14.6 m 
Ba-133 D 0.1 0.01 0.1 60 
10.74 y 
Ba-l33m D 0.1 0. I 0. I 90 
38.9 h 
Ba- I35m D 0.1 0.2 0.1 100 
28.7 h 
Ba- I 39 D 0.1 0.5 0. I 500 
82.7 m 
Ba-I40 D 0.1 0.02 0.1 20 
12.74 d 
Ba-I41 D 0.1 I 0. I 900 
18.27 m 
Ba- 142 D 0.1 2 0.1 2m 
10.6 m 
LamtbaBam 
La-131 D 0.001 2 0.001 2ooo 
59 m w 0.001 3 
La-l 32 D 0.001 0.2 0.001 100 
4.8 h w 0.001 0.2 
La-135 D 0.001 2 0.001 1000 
19.5 h w 0.001 I 

La- I37 D 0.001 0.001 0.001 400 
6 10’~ w 0.001 0.004 
La- I38 D 0.001 5 IO-’ 0.001 30 
1.35 IO” y w 0.001 2 IOJ 

La- I40 D 0.001 0.02 O.OOl 20 
40.272 h w 0.001 0.02 

La-141 D 0.001 0.1 O.OOl 100 
3.93 h w 0.001 0.2 
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Table l.b, Cont’d. 

Inhalation Ingestion 
ALI DAC AL1 

Nuclide Class/f, pCi &i/cm’ fl pCi 

Cs- I38 Dl 6 IO’ 2 w5 I 
32.2 m 
Bariual 
Ba- I26 D 0.1 2 IO’ 6 lOa 0.1 
96.5 m 
Ba-128 D 0.1 2000 7 IO-’ 0.1 
2.43 d 
Ba-I31 D 0.1 8000 3 IO” 0.1 
II.8 d 
Ba-l3lm DO.1 1 lo6 6 lo-’ 0. I 
14.6 m 
Ba-I 33 D 0.1 700 3 IO-’ 0. I 
10.74 y 
Ba-l33m D 0.1 9000 4 IO” 0. I 
38.9 h 

Ba- I 35m D 0.1 I 10’ 5 IO4 0.1 
28.7 h 
Ba-139 D 0.1 3 104 I IO-’ 0.1 
82.7 m 
Ba- I40 DO.1 1000 6 lo” 0. I 
12.74 d 
Ba-I41 D 0.1 7 IO’ 3 IO-’ 0. I 
18.27 m 
Ba-142 DO.1 I IO’ 6 IO-’ 0. I 
10.6 m 
Lanthanum 
La-131 D 0.001 I 10’ 5 lO-’ 0.001 
59 m w 0.001 2 IO’ 7 IO-’ 

La-132 D 0.001 1 lo4 4 loa 0.001 
4.8 h w 0.001 I IO’ 5 1oa 
La-135 D 0.001 I Id 4 HYs 0.001 
19.5 h w 0.001 9 IO’ 4 lo‘5 
La-137 D 0.001 60 3 IO-” 0.001 
6 lo’y w 0.001 300 I IO-’ 
La- I38 D 0.001 4 I Kr9 0.001 
1.35 IO” y w 0.001 IO 6 lO-9 
La-140 D 0.001 1000 6 IO-’ 0.001 
40.272 h w 0.001 1000 5 IO-’ 
La-141 D 0.001 9000 4 10d 0.001 
3.93 h w 0.001 I IO’ 5 10d 



74 

Table I.a, Cont’d. 

Inhalation Ingestion 
ALI DAC AL1 

Nuclidc Class/f, MBq MBg/m’ fl MBq 

La-142 D 0.001 800 0.3 0.001 300 
92.5 m w 0.001 1000 0.5 
La-143 D 0.001 2 0.001 I000 
14.23 m w O.OOl 3000 I 
CM 
Cc- 134 w 3 IO4 30 0.01 3 IO-’ 20 
72.0 h Y 3 lo-’ 20 0.01 
cc- I35 w3 lo4 100 0.06 3 lOA 60 
17.6 h Y 3 lo4 I00 0.05 
cc-137 w 3 lo-’ 5000 2 3 IO4 2000 
9.0 h Y 3 IO4 5000 2 
Cc-l37m w3 Iti 200 0.07 3 IO4 90 
34.4 h Y 3 lOA 100 0.06 
Cc- I 39 w 3 lo-4 30 0.0 1 3 lo4 200 
$37.66 d Y 3 10J 20 0.01 
Cc-141 w 3 lo-4 30 0.01 3 IO4 60 
32.501 d Y 3 loa 20 0.009 
Cc-143 w 3 lo4 70 0.03 3 to4 40 
33.0 h Y 3 lo4 60 0.02 
ce- I44 w 3 lo4 0.9 4 lo4 3 IO4 8 
284.3 d Y 3 lo-4 0.5 2 lo4 

Mm-
Pr- 136 w 3 lo4 4 3 lo-’ 2000 
13.1 m Y3104 8000 3 
Pt- I37 w 3 IO4 2 3 lo4 IiNN3 
76.6 m Y 3 IO4 5000 2 
Pr- I 38m w 3 lo4 2000 0.8 3 104 400 
2.1 h Y 3 loa 2ooo 0.7 
Pr-139 w 3 IO-’ 2 3 IO4 mo 
4.51 h Y 3 lo4 2 
Pr- I42 w3 lo-’ 80 0.03 3 lo4 40 
19.13 h Y 3 104 70 0.03 
Pr-l42m w3 IO4 3 3 lOA 3000 
14.6 m Y 3 lo4 2 
Pr-143 w3 IO-’ 0.01 3 lo4 30 
13.56 d Y3l@ 0.01 
Pr-144 w 3 IO4 2 3 lo4 1000 
17.28 m Y 3 IO4 2 
Pr-I45 w 3 IO4 0.1 3 lo-4 too 
5.98 h Y3104 0.1 
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Table I.b, Cont’d. 

Inhalation Ingestion 
ALI DAC AL1 

Nuclidc Class/f, pCi &i/cm3 fl pCi 

La- I 42 D 0.001 2 IO’ 9 IO4 0.001 8000 
92.5 m w 0.001 3 IO’ I lO-5 
La- 143 D 0.001 I IO5 4 IO.5 0.001 4 10’ 
14.23 m w 0.001 9 lo4 4 IO.5 
CUiUlD 
Cc- 134 w3 IO4 700 3 IO” 3 to4 500 
72.0 h Y 3 lOA 700 3 lo” 
Cc-135 w3 IO‘* 4000 2 lOA 3 IO4 2000 
17.6 h Y 3 lOA 4000 I 1oa 
Cc- 137 w 3 lOA I IO5 6 lo-’ 3 lOA 5 104 
9.0 h Y3104 1 IO5 5 10-s 
Cc- 137m w 3 loa 4000 2 IO4 3 lo-’ 2000 
34.4 h Y 3 IO-’ 4000 2 lOa 
Cc- I39 w 3 lOA 800 3 lo-’ 3 lOA 5000 
137.66 d Y 3 IO4 700 3 lo-’ 
Cc-141 w 3 lOA 700 3 IO-’ 3 IO4 2000 
32.501 d Y 3 lOA 600 2 IO-’ 
Cc- 143 w 3 lo4 2000 8 IO-’ 3 lOA 1000 
33.0 h Y3 loa 2000 7 IO-’ 
Cc- 144 w 3 lOA 30 1 10-s 3 lo-’ 200 
284.3 d Y 3 lo-’ 10 6 lO-9 
~piUIll 
Pr-136 w 3 10J 2 IO5 1 IO4 3 lo4 5 IO’ 
13.1 m Y3lo-* 2 10’ 9 lO-5 
Pr-137 w 3 lOA 2 10s 6 IO-’ 3 lOA 4 104 
76.6 m Y3lti I IO5 6 IO” 
Pr- I 38m w 3 lOA 5 lo4 2 lo-’ 3 lOA 1 IO’ 
2.1 h Y 3 lo-’ 4 IO’ 2 1o-5 
Pr- 139 w 3 lo4 1 10’ 5 lW5 3 10J 4 lo4 
4.51 h Y 3 10J 1 IO5 5 lO-5 
Pr-142 w 3 IO4 2000 9 lo-’ 3 lo-’ 1000 
19.13 h Y310“ 2000 8 IO-’ 
Pr-142m w 3 lo4 2 IO’ 7 IO-’ 3 lo4 8 IO’ 
14.6 m Y 3 lOA 1 lo5 6 lO-5 
Pr-143 w3w 800 3 IO-’ 3 lOA 900 
13.56 d Y 3 IO4 700 3 lo-’ 
Pr- I44 w 3 loa I 10’ 5 lO-5 3 IO-’ 3 lo4 
17.28 m Y 3 lo-’ 1 10s 5 lo-’ 
Pr-I45 w 3 loa 9000 4 lOa 3 lOA 3000 
5.98 h Y3 lOA 8000 3 lOa 
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Table I.a, Cont’d. 

Inhalation Ingestion 
AL1 DAC ALJ 

Nuclide Class/f, MBq Mb/m3 fl MBq 

Pt-147 w 3 lti 7OcKl 3 3 IO4 
13.6 m Y 3 lo4 7000 3 

N-Wi-
Nd- I36 w 3 IO-J 2000 0.9 3 lo-’ 
50.65 m Y3lO” 2000 0.8 
Nd-I 38 w 3 lo-4 200 0. I 3 lo-’ 
5.04 h Y 3 IO4 200 0.08 
Nd-I 39 w 3 lo4 I lo4 5 3 lo4 
29.7 m Y3lO’ I IO4 5 
Nd- I39m w 3 lo-’ 600 0.3 3 lo-* 
5.5 h Y 3 IO4 500 0.2 
Nd-I41 w 3 Iti 3 lo4 IO 3 IO4 
2.49 h Y 3 loa 2 lo4 9 
Nd-147 w 3 loa 30 0.01 3 lo-’ 
10.98 d Y 3 lo4 30 0.01 
Nd-149 w3 to 1000 0.4 3 lo4 
1.73 h Y 3 lo4 900 0.4 

Nd-151 w 3 !04 7000 3 3 IO4 
12.44 m Y 3 lOA 7000 3 
Promethlm 
Pm-141 w3 IO4 7000 3 3 IO4 
20.90 m Y 3 lOA 3 
Pm- I43 w3w 20 0.009 3 IO4 
265 d Y310A 30 0.01 
Pm-144 w3w 4 0.002 3 IO4 
363 d Y3 loa 4 0.002 

Pm-145 w 3 IO4 7 0.003 3 lo4 
17.7 y Y3 loa 7 0.003 

Pm-146 w 3 loa 2 8 lo-4 3 IO4 
2020 d Y3 IO4 2 7 to4 
Pm-147 w 3 toa 5 0.002 3 IO-’ 
2.6234 y Y3 IO-’ 5 0.002 
Pm- I48 w3 IO4 20 0.008 3 IO4 
5.37 d Y3 IO” 20 0.008 

Pm- I48m w3 to4 IO 0.004 3 IO4 
41.3 d Y3 IO” IO 0.005 
Pm- I49 w3 IO4 70 0.03 3 IO4 
53.08 h Y3104 70 0.03 

Pm-150 w3 IO4 700 0.3 3 lo4 
2.68 h Y3104 600 0.3 
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Table I.b, Cont’d. 

Inhalation Ingestion 
ALI---. DAC---. AL1_-. -

N uclide Class/f, pCi
.I__---

fiCi/cmj
.-.. .._. ..- f I pCi

~--_----___--
Pr- I47 w 3 IOJ 2 to’ 8 IV5 3 IO4 5 IO’ 
13.6 m Y 3 IO-’ 2 IO’ 8 lo” 
Neodymium 
Nd-136 w 3 lo-’ 6 IO’ 2 lo” 3 lo4 I IO’ 
50.65 m Y 3 IO” 5 IO’ 2 lo.’ 
Nd- I38 w3 IO4 6ooO 3 lo-* 3 IO” 2000 
5.04 h Y 3 10.’ 5000 2 1u6 
Nd- t 39 w 3 IO” 3 IO’ I IO-’ 3 IO4 9 10’ 
29.7 m Y 3 IO4 3 10’ I lo-’ 
Nd-I 39m w 3 to-’ 2 10’ 7 lo-6 3 lo4 5000 
5.5 h Y 3 IO‘* I to’ 6 lO-6 
Nd-I41 w 3 lo-’ 7 IO’ 3 IO-’ 3 lOA 2 10J 
2.49 h Y 3 IO-’ 6 IO’ 3 IO‘* 
Nd- t 47 w 3 IO-’ 900 4 to.’ 3 lOA 1000 
10.98 d Y 3 IO4 800 4 10” 
Nd- 149 w 3 IO“ 3 to’ I lows 3 lo-’ I IO’ 
1.73 h Y3104 2 to’ I 1o-s 
Nd-I51 w 3 IO” 2 IO5 8 IO-’ 3 IO” 7 IO’ 
12.44 m Y3 IO4 2 IO5 8 IO” 
Promedium 
Pm-141 w 3 IO 2 IO’ 8 IO” 3 lo-’ 5 IO’ 
20.90 m Y3 IO4 2 10’ 7 10-j 
Pm-143 w 3 lo-’ 600 2 10.’ 3 10“ 5000 
265 d Y3 IO4 700 3 to” 

Pm- I44 w 3 lo-’ 100 5 1oe8 3 IO-’ loo0 
363 d Y 3 10.’ 100 5 lo’* 
Pm-145 w 3 10” 200 7 10-* 3 IO-’ I IO’ 
17.7 y Y 3 IO” 200 8 1o-a 
Pm-146 w 3 IO” 50 2 IO-* 3 lo” 2000 
2020 d Y 3 lo-’ 40 2 w8 
Pm-147 w3 IO4 loo 5 10-a 3 lo-’ 4000 
2.6234 y Y 3 lo-’ too 6 IO” 
Pm-t48 w3 lOA 500 2 lo-’ 3 IO-’ 400 
5.37 d Y 3 lo-’ 500 2 IO“ 
Pm- l48m w3 IO4 300 I IO” 3 IO-’ 700 
41.3 d Y 3 10“ 300 I IO” 
Pm-149 w3 lOA 2000 8 IO“ 3 lOA 1000 
53.08 h Y 3 IO“ 2000 8 lo” 
Pm- I50 w3 IO4 2 IO‘ 8 10S6 3 lo-’ 5000 
2.68 h Y 3 lo-’ 2 10’ 7 lo-* 
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Table l.a, Cont’d. 

Inhalation Ingestion___- .---..-
AU___- DAC____.- ALI-__ 

N uclide Class/f, M0q Mm/m’-.- f,----. MBq_-_ . . - 
Pm-151 w3w 100 0.06 3 IO4 70 
28.40 h Y 3 loa IO0 0.05 

sasluri~ 
Sm-141 w 3 lo-’ 7ooo 3 3 lOA zoo0 
10.2 m 
Sm-14lm w 3 lo4 2 3 lOA 1000 
22.6 m 
Sm-142 w 3 lo4 loo0 0.4 3 IO4 300 
72.49 m 
Sm-145 w 3 lOA 20 0.008 3 IO4 200 
340 d 
Sm-146 w 3 IO4 0.001 6 10-l 3 lOA 0.5 
1.03 lo” y 
Sm-147 w 3 IO4 0.001 6 lo-’ 3 IO4 0.6 
1.06 lo’* y 

Sm-151 w 3 lOA 4 0.002 3 to4 500 
90 y 
Sm-I 53 w3 loa loo 0.04 3 lOA 60 
46.7 h 
Sm-155 w 3 IO4 8000 3 3 IO4 2ooQ 
22.1 m 
Sm- 156 w3 loJ 300 0. I 3 10’ 200 
9.4 h 

hopi= 
Eu-145 w 0.001 70 0.03 0.001 60 
5.94 d 
Eu-146 w 0.001 50 0.02 0.001 40 
4.61 d 
Eu- 147 w 0.001 60 0.03 0.001 100 
24 d 
,Eu-148 w 0.001 IO 0.005 0.001 40 
54.5 d 
Eu-149 w O.ool loo 0.05 0.001 400 
93.1 d 
Eu-I 50 w 0.001 300 0. I 0.001 loo 
12.62 h 
Eu- I 50 w 0.001 0.7 3 IO” 0.001 30 
34.2 y 
Eu-152 w 0.001 0.9 4 IO4 0.001 30 
13.33 y 
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Table l.b, Cont’d. 

Inhalation Ingestion 
ALI DAC AL1 

Nuclide Class/f, rCi pCi/cm’ fl &i 

Pm-151 w3 IO4 1 lo4 3 lo4 2ooo 
28.40 h Y 3 10J 3ooo I Iti 
saauimm 
Sm-I41 w3 IOJ 2 Id 8 Ws 3 Iti 5 lo’ 
10.2 m 
Sm-14lm w 3 IO4 I Id 4 UJs 3 lo-’ 3 Iti 
22.6 m 
Sm-142 w3 lOA 3 lo4 1 IO-$ 310-’ 8000 
72.49 m 

Sm-145 w 3 loJ 500 2 lo-’ 3lO-’ 6Oa.I 
340d 
Sm-I46 w 3 10” 0.04 1 lo-” 3 IO4 IO 
1.03 lo’ y 
Sm-147 w 3 lo4 0.04 2 IO-” 3 loa 20 
1.06 IO” y 
Sm-151 w 3 IO4 100 4 10J 3104 1 lo’ 
WY 
Sm-I53 w 3 10-l 3oQo I lad 3104 2ooo 
46.7 h 
Sm-I55 w 3 104 2 10J 9 lo-5 3 IO-4 6 lo’ 
22.1 m 
Sm-156 w 3 104 4 lob 3104 !woO 
9.4 h 

Eaopi-
Eu-145 w 0.001 2m 8 IO-’ 0.001 2000 
5.94 d 
Eu-146 w 0.001 loo0 5 lO-’ 0.001 loo0 
4.61 d 
Eu-147 w 0.001 2ooo 7 lo-’ 0.001 3000 
24 d 
Eu-148 w 0.001 400 I IO-’ 0.001 1000 
54.5 d 
Eu- 149 w 0.001 3ooo 1104 0.001 1 lti 
93.1 cl 
Eu- 150 w O.ool 8000 4 lad 0.001 3000 
12.62 h 
Eu- I50 w 0.001 20 8 lo-9 0.001 800 
34.2 y 
Eu-I52 w 0.001 20 I lo4 0.001 800 
13.33 y 
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Table 1 ,a, Cont’d. 

inhalation Ingestion 
ALI DAC AL1 

Nuclidc Class/f, MBq Mm/m f I MBq 

Eu- 152m w 0.001 200 0. I 0.001 100 
9.32 h 
Eu-I54 w 0.001 0.7 3 IO4 0.001 20 
8.8 y 
Eu-155 w 0.001 3 0.001 0.001 100 
4.96 y 
Eu- 156 w O.ool 20 0.007 0.001 20 
15.19 d 
Eu-157 w 0.001 200 0.08 0.001 80 
15.15 h 
Eu-158 w 0.001 ZOO0 0.9 0.001 700 
45.9 m 
c-
Gd-145 D3104 2 3 lOA zoo0 
22.9 m w3 ro4 3 
Gd- 146 03104 5 0.002 3 IO-’ 50 
48.3 d w 3 IO4 IO 0.004 
Gd-147 D3 Iti 200 0.06 3 IO4 
38.1 h w 3 104 100 0.05 
Gd-148 D310- 3 la4 I IO-’ 3 IO4 0.4 
93 Y w 3 lo-’ OSW, 5 IO” 

Gd-149 D31@ 80 0.03 3 lo-’ 100 
9.4 d w3 IO’ 90 0.04 
Gd-I51 D 3 IO4 IO 0.006 3 IO“ 200 
120d w 3 lOA 40 0.02 
Gd-I52 D3 IO4 4 IO4 2 lo” 3 IO4 0.6 
1.08 IO” y w 3 loa 0.002 6 IO-’ 
Gd-I 53 03104 5 0.002 3 IO4 200 
242 d w 3 10J 20 0.009 
Gd-159 D3 lo4 300 0. I 3 IO-’ loo 
18.56 h w 3 IO-’ 200 0.09 
Tab&m 
Tb-147 w 3 lo- 1000 0.5 3 IO4 300 
1.65 h 
-149 w 3 IO4 30 0.01 3 IO4 200 
4.15 h 
Tb-150 w3 IO’ 800 0.3 3 loa 200 
3.27 h 
-I%-151 w 3 lo4 300 0.1 3 lOA 100 
17.6 h 
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Table I.b, Cont’d. 

Inhalation I ngcstion 
AL1 DAC AL1 

Nuclidc Class/f, j4Ci pCi/cm’ fl pCi 

Eu-I 52m w 0.001 6000 3 10d 0.001 3000 
9.32 h 
Eu- I 54 w 0.001 20 8 NY9 0.001 
8.8 y 
Eu-I 55 w 0.001 90 4 IO-’ 0.001 
4.96 y 
Eu- 156 w 0.001 500 2 IO-’ 0.001 
15.19 d 
Eu-I57 w 0.001 5000 2 IO4 0.001 
IS.15 h 
Eu-I 58 w 0.001 6 IO’ 2 NY5 0.001 
45.9 m 
Gaddimium 
Gd-145 D 3 10J 2 IO5 6 IO-’ 3 lOA 
22.9 m w 3 lOA 2 IO’ 7 lO-5 
Gd- 146 D3 IO-’ 100 5 10-O 3 IO4 
48.3 d w 3 loJ 300 I 10-l 
Gd-147 D3 IO-’ 4ooo 2 10d 3 IO” 
38.1 h w 3 IO4 1 IO” 
Gd- 148 D3 10J 0.008 3 HP 3 IO’ 
93 Y w 3 10J 0.03 I IO”’ 

Gd-149 D3 IO4 2000 9 IO-’ 3 IO” 
9.4 d w 3 IO4 2000 1 IO” 

Gd-151 D3 lOa 400 2 10’ 3 IO4 
120 d w 3 lo4 1000 5 10-l 
Gd- I52 D3 IO4 0.01 4 IO-‘2 3 IO” 
1.08 IO” y w 3 IO4 0.04 2 lo-” 

Gd-I53 D3 lOa IO0 6 IO-’ 3 IO4 
242 d w 3 10“ 600 2 IO-’ 
Gd- I 59 D3 IO4 8000 3 lob 3 IO4 
18.56 h w 3 lOA 2 1oa 

Terbium 
l-b-147 w 3 IO“ 3 Iti I lO-s 3 IO4 
1.65 h 
Tb-149 w 3 IO4 700 3 IO-’ 3 IO”’ 5000 
4.15 h 
-r-b-150 w 3 lo4 2 10’ 9 lod 3 lo-’ 5000 
3.27 h 
Tb-151 w 3 IO4 9000 4 IO” 3 lo4 4000 
17.6 h 
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Table 1.a. Cont’d. 

Inhalation Ingestion 
ALI DAC AL1 

Nuclidc Class/f, MBq Mm/m3 fl MBq 

-l-b-153 w 3 IO4 300 0.1 3 IO4 200 
2.34 d 
-I-b-I54 w 3 loa 200 0.07 3 IO4 60 
21.4 h 
I-b-155 w 3 IO4 300 0. I 3 IO4 200 
5.32 d 
Tb-156 w3 10” 50 0.02 3 IO” 40 
5.34 d 
Tb- I 56m w 3 IO4 300 0.1 3 IO4 300 
24.4 h 
Tb- I 56m w 3 IO4 1000 0.4 3 IO4 600 
5.0 h 
Tb-I57 w3 IO4 IO 0.005 3 IO4 zoo0 
I50 y 
-I-b-l58 w3 lo-’ 0.7 3 IO4 3 IO4 50 
150 y 
Tb-I60 w 3 IO4 8 0.004 3 lo4 30 
72.3 d 
I-b-161 w 3 IO4 0.02 3 IO4 60 
6.91 d 

Dysprd= 
Dy- I55 w 3 IO’ 0.4 3 IO4 300 
10.0 h 
Dy-157 w 3 IO4 1 3 IO4 700 
8.1 h 
Dy- 159 w3 lo4 0.04 3 IO4 500 
144.4 d 
Dy-I65 w3 IO4 0.7 3 lOA 500 
2.334 h 
Dy- I66 w 3 IO4 0.01 3 IO4 20 
81.6 h 
HOMUm 
Ho-155 w3 IO4 2 3 IO4 2Ow 
48 m 
HeI 57 w3 IO4 20 3 IO4 I Iti 
12.6 m 
Ho-159 w 3 lOA 20 3 IO-’ 8iKKI 
33 m 

Ho-161 w 3 104 6 3 IO4 
2.5 h 
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Table I .b, Cont’d. 

Inhalation lngcstion 
AL1 DAC ALI 

Nuclide Class/f, pCi &i/cm’ fl pCi 

I-b-153 w3 IO4 7000 3 IO4 3 lo-’ 5000 
2.34 d 
Tb-154 w3 lo4 2 lo6 3 IO4 2wO 
21.4 h 
Tb-155 w3 IO-’ 8W 3 lOA 310-l 6ooo 
5.32 d 
Tb-156 w 3 IO-’ loo0 6 IO-’ 3 IO-’ loo0 
5.34 d 
Tb- 156m w3 10J 8000 3 1oa 3 10-j 7000 
24.4 h 

I%-156m w3 IO4 3 lo’ I IO” 3 lOA 2 10’ 
5.0 h 
Tb-157 w3 IO-’ 300 I io-’ 3 IO-’ 5 10’ 
150y 
l-b-158 w3 IO4 20 8 109 3 IO-’ 1000 
15oy 
Tb-160 w 3 lOA 200 9 IO4 3 IO-’ 800 
72.3 d 
-l-b-161 w 3 lOA 2000 7 lo-’ 3 IO-’ 2000 
6.91 d 

WI-i-
Dy-155 w 3 IO4 3 lo’ 1 10” 3104 9ooo 
10.0 h 
Dy-157 w 3 lo4 6 IO’ 3 10S 3 IO-’ 2 IO’ 
8.1 h 
Dy- 159 w 3 to-’ 2000 1 104 3 IO4 I lo’ 
144.4 d 
Dy-165 w3104 5 lo’ 2 1o-s 3w 1104 
2.334 h 
Dy- 166 w 3 lo-4 700 3 lo-’ 3104 600 
81.6 h 
HObiUQ 
Ho-155 w 3 IO4 2 Id 6 IO-’ 3 IO4 4 IO’ 
48 m 
Ho-157 w 3 IO4 t Iti 6 lo.4 3 lOA 3 IO’ 
12.6 m 

Ho-159 w 3 lo4 1 lo6 4 IO4 3 to4 2 10’ 
33 m 
Ho-161 w 3 lo4 4 10’ 2 lo-’ 3 104 I 10’ 
2.5 h 
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Table .I .a, Cont’d. 

Inhalation Ingestion 
ALI DAC ALI 

Nuclide Class/f, MBq Mm/m’ f\ MBq 

He162 w 3 IO4 9 IO 40 3 IO-’ 2 10’ 
15 nt 
Ho-162m w 3 IO-’ I lo’ 4 3 IO-’ 2000 
68 m 
Ho-164 w 3 IO4 2 104 IO 3 IO-’ 7000 
29 m 
Ho-164m w 3 IO4 I lo’ 5 3 IO-’ 
31.5 m 
Ho-166 w 3 lo-4 70 0.03 3 IO-’ 30 
26.80 h 
Ho-166m w 3 IO-’ 0.3 1 IO-’ 3 IO-’ 20 
1.20 IO3 y 
Ho-167 w 3 lo-’ 0.9 3 IO-’ 600 
3.1 h 

Er-161 w3 to-’ 2000 1 3 lo4 600 
3.24 h 
Er-165 w3 IO-’ 7Mxl 3 3 IO4 2oQO 
10.36 h 
Er- 169 w3 IO-’ 90 0.04 3 IO4 100 
9.3 d 
Er-171 w 3 IO4 400 0.2 3 IO-’ 100 
7.52 h 
Er-172 w 3 lo4 50 0.02 3 IO-’ 40 
49.3 h 

Tm-162 w 3 lOA 1 104 4 3 lo-’ 2000 
21.7 m 
Tm-166 w3 IO4 500 0.2 3 10’ 200 
7.70 h 
Tm-167 w 3 IO4 70 0.03 3 IO-’ 80 
9.24 d 
Tm- I70 w 3 IO4 8 0.003 3 IO4 30 
128.6 d 
Tm-171 w 3 104 10 0.004 3 IO-’ 400 
1.92 y 
Tm-I 72 w3104 40 0.02 3 to-’ 30 
63.6 h 
Tm- I73 w 3 10“ 400 0.2 3 IO4 200 
8.24 h 
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Table l.b, Cont’d. 

Inhalation Ingestion 
ALI DAC ALI-

Nuclide Class/fl pCi pCi/cm’ fl pCi 

Ho-162 w3 IO4 2 IO6 0.001 3 IO4 5 IO’ 
15 m 
Ho-162m w 3 IO4 3 Id 1 lOA 3 lOA 5 IO’ 
68 m 
Ho-164 w 3 IO4 6 10’ 3 IO-’ 3 loJ 2 10’ 
29 m 
Ho- 164m w 3 loa 3 IO5 I lOA 3 IO4 I IO5 
37.5 m 
Ho-166 w 3 IO4 2000 7 lo-’ 3 lo4 900 
26.80 h 
Ho-166m w 3 IO4 7 3 l(r9 3 lOa 600 
1.20 10) y 
Ho-167 w 3 loa 6 IO’ 2 IO” 3 IO4 2 IO’ 
3.1 h 
Erbium 
El-161 w 3 IO4 6 10’ 3 lO-5 3 10J 2 IO’ 
3.24 h 
Er- 165 w 3 IO-’ 2 10S 8 IO-’ 3 lOA 6 IO’ 
10.36 h 
Er- 169 w 3 lo4 3000 1 loa 3 IO4 3000 
9.3 d 
El-171 w3 IO4 1 10’ 4 1oa 3 lOA 4000 
7.52 h 
Er-172 w3 IO4 1000 6 lo-’ 3 lo-’ I000 
49.3 h 
Thulium 
Tm-162 w 3 IO4 3 IO’ I IO4 3 IO4 7 IO’ 
21.7 m 
Tm- 166 w 3 IO-’ 1 10’ 6 IO6 310A 4oal 
7.70 h 
Tm- 167 w 3 IO-’ 2000 8 IO- 3 lo4 2ow 
9.24 d 
Tm- 170 w 3 lOA 200 9 IO-* 3 IO-’ 800 
128.6 d 
Tm-171 w 3 lOA 300 1 IO-’ 3 IO-’ I MY 
1.92 y 
Tm-172 w 3 IO-’ loo0 5 IO-’ 3 10“ 700 
63.6 h 
Tm-173 w 3 IO” I 10’ 5 w 310J 4ooo 
8.24 h 
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Table l.a, Cont’d. 

Inhalation Ingestion 
ALI DAC AL1 

Nuclide Class/f, MBq MBq/m’ fl MBq 

Tm- I75 w31P I lo’ 4 3 IO-’ ZOO0 
15.2 m 
YtiUbi~ 
Yb-162 w 3 IO-’ I lti 5 3 10-j 3000 
18.9 m Y 3 lo-* I lo’ 4 
Yb-166 w 3 lo4 70 0.03 3 10-j 50 
56.7 h Y3104 70 0.03 
Yb-167 w 3 IO4 3 lo4 10 3 loa I lo4 
17.5 m Y 3 lo-* 3 lo4 IO 
Yb-169 w 3 lo-’ 30 0.01 3 lOA 70 
32.01 d Y 3 10’ 30 0.01 
Yb-175 w3 IO4 100 0.05 3 IO’ loo 
4.19 d Y 3 loa 100 0.05 
Yb-177 w 3 lo-’ 2000 0.8 3 loa 600 
1.9 h Y 3 IO-’ 2000 0.7 
Yb-178 w3 IO’ 1000 0.6 3 IO4 500 
74 m Y 3 IO4 1000 0.6 
LQtttiaN 
Lu-169 w 3 10J 200 0.07 3 lOA 90 
34.06 h Y3104 200 0.06 
Lu- 170 w3 10.’ 80 0.03 3 lOA 40 
2.00 d Y 3 lo4 70 0.03 
Lu-I71 w 3 lo-’ 70 0.03 3 lo4 70 
8.22 d Y 3 IO4 70 0.03 
Lu-172 w3 IO” 40 0.02 3 lo4 40 
6.70 d Y3104 40 0.02 
Lu-I73 w 3 lo4 10 0.004 3 lOA 200 
1.37 y Y 3 IO4 10 0.004 
Lu-174 w 3 IO4 4 0.002 3 IO-’ 200 
3.31 y Y 3 lo4 6 0.002 
Lu- 174m w3 IO4 9 0.004 3 IO4 80 
142 d Y 3 lOA 8 0.003 
Lu-I76 w 3 lo-’ 0.2 7 lo‘5 3 104 30 
3.60 IO’O y Y 3 10-j 0.3 1 IO4 
Lu- 176m w 3 lo4 900 0.4 3 IO-’ 300 
3.68 h Y 3 lo4 800 0.4 
Lu-177 w 3 104 80 0.03 3 lo4 80 
6.71 d Y3lO” 80 0.03 
Lu- I77m w 3 lo* 4 0.002 3 IO-’ 30 
160.9 d Y 3 104 3 0.001 



-- 

87 

.- -. ..~ 
Table l.b, Cont’d. 

Inhalation Ingestion 
AL1 DAC Aii 

N uclide Class/f, pCi pCi/cm’ fl pCi 

Tm-175 w 3 IO4 3 IO5 1 lo4 3 lo4 7 IO’ 
15.2 In 

Ytterbium 
Yb-162 w3 loa 3 IO5 1 IO4 3 lo4 7 lo’ 
18.9 m Y3 IOJ 3 lo5 I lo4 
Yb-166 w 3 IO4 2000 8 IO-’ 3 IO4 loo0 
56.7 h Y3 IO4 2000 8 lo” 
Yb-167 w 3 10” 8 IO’ 3 lo4 3 IO4 3 los 
17.5 m Y 3 IO4 7 IO5 3 IO4 
Yb-169 w3 IO4 800 4 lo-’ 3 IO-’ 2000 
32.01 d Y3lO” 700 3 lo-’ 
Yb-175 w 3 IO4 I IO4 3 lo-4 3000 
4.19 d Y3 lOA 3000 1 IO4 
Yb-177 w 3 10“ 5 10’ 2 lo-5 3 IO4 2 IO’ 
1.9 h Y 3 lOA 5 IO’ 2 1o-5 
Yb-I 78 w3 IO4 4 IO’ 2 lo-’ 3 IO-’ I IO’ 
74 m Y 3 IO-’ 4 IO’ 2 IV5 
Lutetium 
Lu- 169 w 3 loa 4000 2 lob 3 104 3000 
34.06 h Y 3 lOA 4000 2 1oa 
Lu- I70 w3 lOA 2000 9 lo-’ 3 IO4 1000 
2.00 d Y 3 IO4 2000 8 IO-’ 
Lu-171 w3 IO4 2000 8 lo” 3 IO4 2000 
8.22 d Y 3 lo4 2000 8 IO-’ 
Lu-172 w 3 IO4 1000 5 lo” 3 IO4 1000 
6.70 d Y 3 lo4 IOQO 5 lo-’ 
Lu-173 w3 IO4 300 I lo-’ 3 IO4 5000 
1.37 y Y 3 IO4 300 I lo-’ 
Lu-174 w3 IO4 100 5 IO4 3 IO4 5000 
3.31 y Y 3 loa 200 6 lo“ 
Lu- 174m w3 IO4 200 I IO” 3 IO4 
142 d Y 3 IO-’ 200 9 IO-’ 
Lu- I76 w3 IO4 5 2 lo-9 3 IO-J 700 
3.60 IO” y Y 3 lo4 8 3 lo-9 
Lu- 176m w 3 lo4 3 la4 I IO” 3 IO4 8000 
3.68 h Y 3 lo4 2 IO’ 9 10d 
Lu-177 w3 lOA 2000 9 lo-’ 3 IO4 2000 
6.71 d Y3104 2000 9 IO-’ 
Lu- 177m w 3 loa I00 5 10” 3 IO4 700 
160.9 d Y 3 lo4 80 3 104 
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Table I .a, Cont’d. 
-. - -.---._----_ - _._ .-.-__-___ 

Inhalation Ingestion____-- .- _-- 
-.__. ----ALI DAC-__ ALI 

Nuclidc Class/f, 
- MBq __.- -MWm’ f1 MBq.- -- - _---__--. _..- --_- 

Lu-178 w 3 IO4 2 3 IO4 1000 
28.4 m Y 3 10” 2 
Lu-178m w 3 10“ 3 3 IO4 2000 
22.7 m Y 3 IO4 3 
Lu-179 w 3 10” 700 0.3 3 lo-’ 200 
4.59 h Y 3 IO4 600 0.2 
Hafnium 
Hf-I70 D 0.002 200 0.09 0.002 100 
16.01 h w 0.002 200 0.07 
Hf-172 D 0.002 0.3 I IO-’ 0.002 50 
1.87 y w 0.002 I 6 IO4 
Hf-173 D 0.002 500 0.2 0.002 200 
24.0 h w 0.002 400 0.2 
Hf-17s D 0.002 40 0.01 0.002 100 
70 d w 0.002 40 0.02 
Hf-177m D 0.002 2000 0.9 0.002 700 
51.4 m w 0.002 3ooo I 
Hf-178m D 0.002 0.05 2 lo’5 0.002 9 
31 y w 0.002 0.2 8 IQ3 
Hf-179m D 0.002 IO 0.005 0.002 40 
25.1 d w 0.002 20 0.009 
Hf- 180m D 0.002 800 0.3 0.002 300 
S.Sh w 0.002 900 0.4 
Hf-181 D 0.002 6 0.003 0.002 40 
42.4 d w 0.002 20 0.007 
Hf-182 D 0.002 0.03 I lo- 0.002 7 
9 ioby w 0.002 0.1 5 low5 
Hf-182m D 0.002 3ooo I 0.002 loo0 
61.5 m w 0.002 so00 2 
Hf-183 D 0.002 2000 0.7 0.002 800 
64 m w 0.002 2000 0.9 
Hf-I84 D 0.002 300 0.1 0.002 90 
4.12 h w 0.002 200 0.1 
Tantalum 
Ta-172 w 0.001 5ooo 2 0.001 loo0 
36.8 m Y 0.001 4000 2 
Ta-173 w 0.001 700 0.3 0.001 200 
3.65 h Y 0.001 600 0.3 
Ta- I74 w 0.001 4000 2 0.001 1000 
1.2 h Y 0.001 3000 I 
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Table I.b, Cont’d. 

inhalation Ingestion 
ALI DAC ALI 

Nuclide Class/f, j&i &i/cm3 f 1 pCi 

Lu-178 w 3 10 I IO5 5 IO-’ 3 IO-’ 4 IO’ 
28.4 m Y 3 IO-’ 1 IO’ 5 IO” 
Lu-I 78m w 3 lOA 2 10’ 8 IO” 3 IO4 5 lo’ 
22.7 m Y 3 IO-’ 2 IO’ 7 10” 
Lu-179 w3 IO” 2 lo4 a io4 310-4 6000 
4.59 h Y 3 IO-’ 2 lo4 6 IO4 
Hafaium 
Hf- 170 D 0.002 6000 2 lo4 0.002 3000 
16.01 h w 0.002 5ooo 2 1oa 
Hf-172 D 0.002 9 4 1tT9 0.002 loo0 
I.87 y w 0.002 40 2 IO-’ 
Hf- I73 D 0.002 1 IO’ 5 lOA 0.002 5000 
24.0 h w 0.002 1 lo’ 5 IO6 
Hf-I75 D 0.002 900 4 IO-’ 0.002 3000 
70 d w 0.002 1000 5 IO-’ 
Hf-l77m D 0.002 6 IO’ 2 Io’J 0.002 2 10’ 
51.4 m w 0.002 9 IO’ 4 IO-’ 
Hf-178m D 0.002 1 5 lo‘‘O 0.002 300 
31 Y w 0.002 5 2 lo’9 
Hf- I79m D 0.002 300 I lo-’ 0.002 loo0 
25.1 d w 0.002 600 3 lo-’ 
Hf-l80m D 0.002 2 10’ 9 104 0.002 7000 
5.5 h w 0.002 3 IO’ I lO-5 
Hf-181 D 0.002 200 7 10d 0.002 1000 
42.4 d w 0.002 400 2 IO” 
Hf-I82 D 0.002 0.8 3 IO-l0 0.002 200 
9 lo’y w 0.002 3 I lO-9 
Hf-l82m D 0.002 9 lo4 4 lo” 0.002 4 10’ 
61.5 m w 0.002 I IO5 6 IO-’ 
Hf-183 D 0.002 5 lo’ 2 IO-’ 0.002 2 104 
64m w 0.002 6 IO’ 2 lo-’ 
Hf-I84 D 0.002 aooo 3 104 0.002 2000 
4.12 h w 0.002 6000 3 IO-’ 

TUrrlOm 
Ta-172 w 0.001 1 lo5 5 1o-5 0.001 4 IO’ 
36.8 m Y 0.001 I 10’ 4 ltY5 
Ta-173 w 0.001 2 IO’ 8 IO-6 0.001 7OOcl 
3.65 h Y 0.001 2 10’ 7 IO4 
Ta-174 w 0.001 I IO5 4 lo” 0.001 3 IO’ 
1.2 h Y 0.001 9 lo’ 4 IO5 
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Table 1.a. Cont’d. 

Inhalation Ingestion 
ALI DAC AL1 

Nuclidt Class/f, MBq MWm’ fl MB<I 

Ta-175 w 0.001 600 0.2 0.001 200 
10.5 h Y 0.001 so0 0.2 
Ta- I 76 w 0.001 500 0.2 O.ool 100 
8.08 h Y 0.001 400 0.2 
Ta-177 w 0.001 700 0.3 0.001 400 
56.6 h Y 0.001 700 0.3 
Ta-178 w 0.001 3ooo L 0.001 600 
2.2 h Y 0.00~ 3000 I 
Ta- 179 w 0.001 200 0.08 0.001 800 
664.9 d Y 0.001 30 0.01 
Ta- 180 w o.oot 20 0.007 0.001 60 
1.0 1ol3 y Y 0.001 0.9 4 IO4 
Ta- 180m w 0.001 2000 I 0.001 900 
a.1 h Y 0.001 2000 0.9 
Ta-182 w 0.001 IO 0.005 0.001 30 
115.0 d Y 0.001 5 0.002 
Ta- I82m w 0.001 2 IO’ a 0.001 
Is.84 m Y 0.001 2 10’ 6 
Ta-183 w 0.001 40 0.02 0.001 30 
5.1 d Y 0.001 40 0.02 
Ta- 184 w 0.001 200 0.08 0.001 70 
8.7 h Y 0.001 200 0.07 
Ta-I85 w 0.001 3000 I 0.001 loo0 
49 m Y 0.001 2000 I 
Ta-I86 w 0.001 4 0.001 2000 
10.5 m Y 0.001 8ooo 3 

T-8-’ 
W-176 D 0.3 2000 0.8 0.01 400 
2.3 h 0.3 500 
w-177 D 0.3 3000 I 0.01 800 
135 m 0.3 900 
w-178 D 0.3 700 0.3 0.01 200 
21.7 d 0.3 300 
w-179 D 0.3 6 10’ 30 0.01 2 lo’ 
37.5 m 0.3 2 lo’ 
W-181 D 0.3 1000 0.5 0.01 600 
121.2 d 0.3 700 
w-185 D 0.3 200 0.1 0.01 80 
75.1 d 0.3 loo 

w-187 D 0.3 300 0.1 0.01 70 
23.9 h 0.3 100 
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Table I.b, Cont’d. 

Inhalation Ingestion 
AL1 DAC AL1 

Nuclide Class/f, j&i pCi/cm3 fl &i 

Ta-I75 w 0.001 2 lo4 7 IO6 0.001 
10.5 h Y 0.001 I IO’ 6 IO6 
Ta- I 76 w 0.001 I lo’ 5 lo-’ 0.001 
8.08 h Y 0.001 I 104 5 10” 
Ta-177 w 0.001 2 lo4 a 10a 0.001 1 1tY 
56.6 h Y 0.001 2 IO’ 7 lo6 
Ta-178 w 0.001 9 10s 4 IO-’ 0.001 2 lo4 
2.2 h Y 0.001 7 lo4 3 10-s 
Ta-179 w 0.001 5000 2 10d 0.001 2 lo’ 
664.9 d Y 0.001 900 4 10’ 
Ta-180 w 0.001 400 2 lo7 0.001 1000 
1.0 lOI y Y 0.001 20 I IOJ 
Ta- I8Om w 0.001 7 It.? 3 lo-’ O.OOl 2 104 
a.1 h Y 0.001 6 Iti 2 IO-’ 
Ta-182 w 0.001 300 I IO-’ 0.001 a00 
ll5.0d Y 0.001 100 6 Iti 
Ta- 182m w 0.001 5 IO’ 2 IO4 0.001 2 Id 
is.84 m Y 0.001 4 Id 2 104 
Ta-183 w 0.001 1000 5 lo-’ 0.001 900 
5.1 d Y 0.001 1000 4 lo“ 
Ta- 184 w 0.001 so00 2 104 0.001 2000 
a.7 h Y 0.001 5000 2 10d 
Ta-185 w 0.001 7 lo4 3 IO-’ 0.001 3 104 
49 m Y 0.001 6 Iti 3 l(rJ 
Ta-186 w 0.001 2 Id I lo4 0.001 5 lo4 
10.5 m Y 0.001 2 ld 9 KP 

Tplfst-
W-176 D 0.3 5 lo’ 2 IO-’ 0.01 1 104 
2.3 h 0.3 1 lo’ 
w-177 D 0.3 9 lti 4 10’ 0.01 2 104 
I35 m 0.3 2 lo’ 
w-178 D 0.3 2 104 a lob 0.01 5000 
21.7 d 0.3 8000 
w-179 D 0.3 2 lo6 7 lo-’ 0.01 5 Id 
37.5 m 0.3 6 Id 
w-181 D 0.3 3 la4 1 Hr5 0.01 2 Iti 
121.2 d 0.3 2 lo’ 
w-185 D 0.3 7000 3 lob 0.01 2000 
75.1 d 0.3 3000 
w-187 D 0.3 4 lad 0.01 2000 
23.9 h 0.3 3000 
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Table I.&, Co&d. 

Inhalation Ingcstioa 
ALI DAC ALI 

Nuclide Class/f, MBq MM/m’ fl MBq 

w-188 D 0.3 50 0.02 0.01 10 
69.4 d 0.3 20 

Re- I77 D 0.8 1 104 4 0.8 
14.0 m w 0.8 I lo’ 5 
Rc-178 D 0.8 1 Iti 4 0.8 mo 
13.2 m w 0.8 1 lo’ 5 
Re-181 D 0.8 300 0. I 0.8 200 
20 h w 0.8 300 0.1 

Re-I82 D 0.8 500 0.2 0.8 300 
12.7 h w 0.8 600 0.2 
Re-182 D 0.8 90 0.04 0.8 SO 
64.0 h w 0.8 80 0.03 
Re-184 D 0.8 loo 0.05 0.8 90 
38.0 d w 0.8 50 0.02 

Rc- 184m D 0.8 loo 0.05 0.8 a0 
165 d w 0.8 20 0.007 

Re- 186 D 0.8 IO0 0.04 0.8 70 
90.64 h w 0.8 60 0.03 
Re- l86m D 0.8 60 0.03 0.8 50 
2.0 IO3 y w 0.8 6 0.002 
Rc- la7 D 0.8 3 Iti IO 0.8 2 to’ 
5 IO’O y w 0.8 2 

RC- I 88 D 0.8 loo 0.04 0.8 60 
16.98 h W 0.8 100 0.04 

Re-laam D 0.8 5m 2 0.8 3ooo 
la.6 m w 0.8 sooo 2 

Re- I a9 D 0.8 200 0.0s 0.8 100 
24.3 h w 0.8 200 0.07 

oamim 
or-i80 D 0.01 I IO’ 6 0.01 
22 m w 0.01 2 NY 7 

Y 0.01 2 lo’ 7 

08-181 D 0.01 2ooo 0.7 0.01 500 
105 m w 0.01 2ooQ 0.7 

Y 0.01 2ooo 0.7 

OS-182 D 0.01 200 0.09 0.01 80 
22 h w 0.01 200 0.07 

Y 0.01 100 0.06 

OS-1 85 D 0.01 20 0.008 0.01 90 
94 d w 0.01 30 0.01 

Y 0.01 30 0.01 
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Table 1.b. Cont’d. 

Inhalation Ingestion 
ALI DAC AL1 

Nuclidc Class/f, pCi rCi/cm3 fl pCi 

W-188 D 0.3 1000 5 lo” 0.01 400 
69.4 d 0.3 600 
Rhtdum 
Re-177 D 0.8 3 IO5 I lo4 0.8 9 IO’ 
14.0 m W 0.8 4 IO’ I lOA 
Rc- 178 D 0.8 3 IO’ I lo4 0.8 7 104 
13.2 m W 0.8 3 IO5 I loa 
Re-181 D 0.8 9000 4 IO4 0.8 5ooo 
20 h W 0.8 9000 4 10-6 
Re-182 D 0.8 I 10’ 5 IO-6 0.8 7000 
12.7 h W 0.8 2 IO’ 6 IO4 
Re-182 D 0.8 2000 I 104 0.8 loo0 
64.0 h W 0.8 2000 9 IO” 
Rc-184 D 0.8 4000 I lo4 0.8 2000 
38.0 d W 0.8 1000 6 IO” 
Rc- 184m D 0.8 3000 I lOA 0.8 2000 
165 d W 0.8 400 2 10” 
Re-186 D 0.8 3000 I IO4 0.8 2000 
90.64 h W 0.8 2000 7 IO” 
Rc- 186m D 0.8 2000 7 lo-’ 0.8 1000 
2.0 10’ y W 0.8 200 6 lo“ 
Rc-187 D 0.8 8 Id 4 IO4 0.8 6 IO’ 
5 1o’O y W 0.8 1 Id 4 lo-5 
Rc- 188 D 0.8 3000 I lOA 0.8 2000 
16.98 h W 0.8 3000 I 106 
Rc- 188m D 0.8 I If-9 6 lO-’ 0.8 8 lo’ 
18.6 m W 0.8 1 IO’ 6 IO-’ 
Rc-189 D 0.8 5ooo 2 IO-6 0.8 3000 
24.3 h W 0.8 2 IO4 
osmim 
Os-I80 D 0.01 4 IOJ 2 104 0.01 1 IO’ 
22 m w 0.01 5 IO5 2 IO4 

Y 0.01 5 IO’ 2 lo4 
OS-181 D 0.01 4 104 2 IO” 0.01 1 104 
105 m w 0.01 5 IO’ 2 lo-’ 

Y 0.01 4 IO’ 2 10” 
OS-182 D 0.01 6000 2 lo4 0.01 2000 
22 h w 0.01 4000 2 IO4 

Y 0.01 4000 2 loa 

OS-185 D 0.01 500 2 lo-’ 0.01 2000 
94 d w 0.01 800 3 lo-’ 

Y 0.01 800 3 lo-’ 
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Table I.a, Cont’d. 

Inhalation I ngcstion 
ALI DAC ALI 

Nuclidc Class/f, MEBq MBq/m’ fl MBq 

Os-189m D 0.01 0.01 3000 
6.0 h w 0.01 8OtM 

Y 0.01 
OS-191 D 0.01 80 0.03 0.01 80 
15.4 d w 0.01 60 0.02 

Y 0.01 50 0.02 
Os-191m D 0.01 1000 0.4 0.01 500 
13.03 h w 0.01 800 0.3 

Y 0.01 700 0.3 
OS-193 D 0.01 200 0.07 0.01 60 
30.0 h w 0.01 100 0.05 

Y 0.01 loo 0.04 
OS-194 D 0.01 2 6 iti 0.01 20 
6.0 y w 0.01 2 9 lOA 

Y 0.01 0.3 I IO4 
hidluel 
k-182 D 0.01 5000 2 0.01 2000 
15 m w 0.01 2 

Y 0.01 5000 2 
1~184 D 0.01 900 0.4 0.01 300 
3.02 h w 0.01 1000 0.5 

Y 0.01 loo0 0.4 
Ir-185 D 0.01 500 0.2 0.01 200 
14.0 h w 0.01 400 0.2 

Y 0.01 400 0.2 
Ir-186 D 0.01 300 0. I 0.01 90 
15.8 h w 0.01 200 0.1 

Y 0.01 200 0.09 
1~187 D 0.01 loo0 0.5 0.01 400 
10.5 h w 0.01 loo0 0.5 

Y 0.01 loo0 0.4 
Ir-188 D 0.01 200 0.07 0.01 70 
41.5 h w 0.01 loo 0.05 

Y 0.01 100 0.05 
Ir-189 D 0.01 200 0.07 0.0 I 200 
13.3 d w 0.01 100 0.06 

Y 0.01 loo 0.06 
lr-190 D 0.01 30 0.01 0.01 40 
12.1 d w 0.01 40 0.02 

Y 0.01 30 0.01 



95 

Table l.b, Cont’d. 

Inhalation Ingestion 
AL1 DAC AL1 

Class/f, pCi pCi/cm3 fl rCi 

OS- l89m D 0.01 2 lo5 I lOA 0.01 8 lo’ 
6.0 h w 0.01 2 10’ 9 IO-’ 

Y 0.01 2 IO’ 7 10-J 
OS-191 D 0.01 2000 9 lo-’ 0.01 2ooo 
15.4 d w 0.01 2000 7 lo-’ 

Y 0.01 loo0 6 lo-’ 
Os-191m D 0.01 3 lo4 I lo-’ 0.01 I 104 
13.03 h w 0.01 2 104 8 IO4 

Y 0.01 2 lo4 7 lod 
OS-193 D 0.01 5000 2 10” 0.01 2000 
30.0 h w 0.01 3000 1 10” 

Y 0.01 3000 1 104 
OS-194 D 0.01 40 2 lo-’ 0.01 400 
6.0 y w 0.01 60 2 IO” 

Y 0.01 8 3 1O-9 
Irwlr 
Ir-182 D 0.01 I ld 6 IO-’ 0.01 4 104 
15 m w 0.01 2 IO’ 6 lO-5 

Y 0.01 1 IO’ 5 lfJ5 
Ir-184 D 0.01 2 10’ 1 lO-’ 0.01 8000 
3.02 h w 0.01 3 104 I 1tY5 

Y 0.01 3 104 I lo-5 
Ir-185 D 0.01 I 10’ 5 lo-6 0.01 5000 
14.0 h w 0.01 1 IO4 5 1oa 

Y 0.01 1 lti 4 IO4 
Ir-186 D 0.01 8000 3 10d 0.01 zoo0 
15.8 h w 0.01 3 loa 

Y 0.01 2 lOa 
Ir-187 D 0.01 3 lo’ I lo-’ 0.01 I 104 
10.5 h w 0.01 3 104 I lo-5 

Y 0.01 3 104 I lo” 
Ir-188 D 0.01 5000 2 lOA 0.01 2000 
41.5 h w 0.01 I lo4 

Y 0.01 3000 1 IO4 
If-189 D 0.01 5000 2 10” 0.01 5OQO 
13.3 d w 0.01 2 lod 

Y 0.01 1 10-6 
Ir-190 D 0.01 900 4 lo-’ 0.01 1000 
12.1 d w 0.01 loo0 4 lO-’ 

Y 0.01 900 4 lo” 
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Table I.a, Cont’d. 

Inhalation Ingestion 
AL1 DAC AL1 

Nuclide Class/f! MBq MWm’ fl MBq 

Ir-19Qm D 0.01 7000 3 0.01 
I.2 h w 0.01 8ooO 3 

Y 0.01 7000 3 
Ir-192 D 0.01 10 0.004 0.01 40 
74.02 d w 0.01 IO 0.006 

Y 0.01 8 0.003 
Ir-192m D 0.01 3 0.001 0.01 loo 
241 y w 0.01 8 0.003 

Y 0.01 0.6 2 IO4 

Ir-194 D 0.01 loo 0.05 0.01 40 
19.15 h w 0.01 80 0.03 

Y 0.01 70 0.03 
Ir-194m D 0.01 3 0.00 I 0.01 20 
171 d w 0.01 6 0.003 

Y 0.01 4 0.002 
Ir-195 D 0.01 2OOo 0.6 0.01 600 
2.5 h w 0.01 2000 0.8 

Y 0.01 2000 0.7 

Ir- I95m D 0.01 900 0.4 0.01 300 
3.8 h w 0.01 loo0 0.4 

Y 0.01 800 0.3 
Ilam 
Pt-186 D 0.01 loo0 0.6 0.01 500 
2.0 h 
Pt- I88 D 0.01 60 0.03 0.01 60 
10.2 d 
Pt- I89 D O.Ot loo0 0.4 0.01 400 
10.87 h 
Pt-191 D 0.01 300 0. I 0.01 loo 
2.8 d 
Pt- I93 D 0.01 900 0.4 0.01 1000 
50 Y 
Pt- 193m D 0.01 200 0.09 0.01 90 
4.33 d 
Pt-195m D 0.01 200 0.07 0.01 70 
4.02 d 
Pt- 197 D 0.01 400 0.1 0.01 100 
18.3 h 
Pt-197m D 0.01 2000 0.7 0.01 600 
94.4 m -
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Table 1.b. Cont’d. 

Inhalation Ingestion 
AL1 DAC AL1 

Nuclide Class/f, &i flCi/cm3 f I pCi 

Ir-190m D 0.01 2 lo5 8 IO-’ 0.01 2 ld 
I.2 h w 0.01 2 10’ 9 1tY5 

Y 0.01 2 10’ 8 lO-’ 
k-192 D 0.01 300 I lO-’ 0.01 900 
74.02 d w 0.01 400 2 lo” 

Y 0.01 200 9 IO-’ 
Ir-192m D 0.01 90 4 lo-’ 0.01 3ooo 
241 y w 0.01 200 9 lo’ 

Y 0.01 20 6 IO-’ 
Ir-194 D 0.01 3OcM I IO4 0.01 loo0 
19.15 h w 0.01 2000 9 lo-’ 

Y 0.01 2000 8 lO-’ 
Ir-194m D 0.01 90 4 lo-’ 0.01 600 
171 d w 0.01 200 7 lo-’ 

Y 0.01 100 4 lo-” 
Ir-195 D 0.01 4 IO’ 2 lo-’ 0.01 I Iti 
2.5 h w 0.01 5 10’ 2 lo” 

Y 0.01 4 lo’ 2 lo-’ 
It-195m D 0.01 2 104 I lus 0.01 8000 
3.8 h w 0.01 3 IO’ I lo-’ 

Y 0.01 2 lo4 9 lo4 
FIatimbEl 
Pt- 186 D 0.01 4 10’ 2 IO” 0.0 1 
2.0 h 
Pt- 188 D 0.01 2000 7 IO-’ 0.01 
10.2 d 
Pt- 189 D 0.01 3 10’ I lo” 0.01 
10.87 h 
Pt-191 D 0.01 8ooo 4 l@ 0.01 
2.8 d 
Pt-193 D 0.01 2 10’ 1 IO-’ 0.01 
50 Y 
Pt-193m D 0.01 6000 3 loa 0.01 
4.33 d 
PI-l95m D 0.01 2 104 0.01 
4.02 d 
Pt-197 D 0.01 I IO’ 4 IO4 0.01 
18.3 h 
Pt-197m D 0.01 4 lo’ 2 lo” 0.01 
94.4 m 
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Table I.a, Cont’d. 

Inhalation I ngcstion 
ALI DAC AL1 

Nuclidc Class/f, MBq MBq/m’ f I MBq 

R-199 D 0.01 so00 2 0.01 2000 
30.8 m 
Pt-200 D 0.01 100 0.05 0.01 40 
12.5 h 

Au-193 D 0.1 1000 0.4 0. I 300 
17.65 h w 0.1 a00 0.3 

Y 0.1 700 0.3 
Au-194 D 0.1 300 0. I 0. I loo 
39.5 h w 0.1 200 0.08 

Y 0.1 200 0.08 
Au-195 D 0.1 4cul 0.2 0. I 200 
183 d w 0.1 50 0.02 

Y 0.1 20 0.007 
Au-198 D 0.1 100 0.06 0. I 50 
2.696 d w 0.1 70 0.03 

Y 0.1 60 0.03 
Au-l98m D 0.1 100 0.04 0.1 40 
2.30 d w 0.1 40 0.02 

Y 0.1 40 0.02 
Au- 199 D 0.1 300 0. I 0. I 100 
3.139 d w 0.1 loo 0.06 

Y 0.1 100 0.06 
Au-200 D 0.1 2000 I 0.1 loo0 
48.4 m w 0.1 3000 I 

Y 0.1 3000 I 
Au-2OOm D 0.1 100 0.05 0. I 40 
18.7 h w 0.1 loo 0.04 

Y 0.1 90 0.04 
Au-201 D 0.1 8000 3 0. I 3000 
24.4 m w 0.1 4 

Y 0.1 8ooO 3 

M-W 
Hg- I93 D 0.02 2000 0.7 0.02 600 
3.5 h w 0.02 2000 0.6 
organic DI 2000 I 1 2000 

0.4 700 
vapor loo0 0.5 
Hg-193m D 0.02 300 0.1 0.02 100 
11.1 h w 0.02 300 0. I 
organic Dl 500 0.2 I 300 

0.4 200 
vapor 300 0. I 
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Table I.b, Cont’d. 

Inhalation Ingestion 
ALI DAC AL1 

Nuclide Class/f, pCi &/cm3 fl pCi 

Pt-199 D 0.01 I lo5 6 IO-’ 0.01 
30.8 m 
Pt-200 D 0.01 3000 I IO” 0.01 
12.5 h 

Au-193 D 0.1 3 10’ 1 lo-$ 0.1 
17.65 h w 0.1 2 IO’ 9 IO6 

Y 0.1 2 IO’ 8 IO4 
Au-194 D 0.1 8000 3 lOA 0. I 
39.5 h w 0.1 5ooo 2 IOd 

Y 0.1 5000 2 IO-’ 
Au-195 D 0.1 I lo4 5 IO” 0. I 
183 d w 0.1 1000 6 lo” 

Y 0.1 400 2 lo-’ 
Au-198 D 0.1 2 to-’ 0.1 
2.696 d w 0.1 2000 8 IO-’ 

Y 0.1 2000 7 10“ 
Au-198m D 0.1 3000 I lOA 0.1 
2.30 d w 0.1 1000 5 IO-’ 

Y 0.1 1000 5 lo-’ 
Au-199 D 0.1 4 IO-’ 0.1 
3.139 d w 0.1 4000 2 IO-’ 

Y 0.1 4000 2 1oa 
Au-200 D 0.1 6 Iti 3 IO” 0. I 
48.4 m w 0.1 8 Iti 3 lo-S 

Y 0.1 7 ro’ 3 IO-’ 
Au-2OOm D 0.1 4ooo I IO” 0. I loo0 
18.7 h w 0.1 3000 I lad 

Y 0.1 2000 I 10d 
Au-201 D 0.1 2 IO’ 9 10’ 0.1 7 lo’ 
26.4 m w 0.1 2 IO5 I lOA 

Y 0.1 2 Id 9 los 

M-W 
Hg-193 D 0.02 4 Iti 2 KY5 0.02 2 IO’ 
3.5 h w 0.02 4 lo’ 2 IO-’ 
organic Dl 6 lo’ 3 10” 1 5 lo’ 

0.4 2 lol 
vapor 3 IO’ I lo” 
Hg-193m D 0.02 4 IO-’ 0.02 3000 
11.1 h w 0.02 8OOQ 3 lo4 
organic Dl 1 IO’ 5 IO4 1 

0.4 
vapor 8000 4 IO” 



Table I .a, Cont’d. 

Inhalation Ingestion 
ALI DAC ALI 

Nuclidc Class/f, MBq M&I/m’ ft MBq 

Hg- I94 D 0.02 2 7 IO’ 0.02 30 
26OY w 0.02 4 0.002 
organic Dl I 4 lOA 1 0.6 

0.4 2 
vapor I 5 lo-4 
Hg- I 95 D 0.02 1000 0.5 0.02 500 
9.9 h w 0.02 1000 0.5 
organic Dl 2000 0.7 I 1000 

0.4 600 
vapor loo0 0.5 
Hg-195m D 0.02 200 0.08 0.02 90 
41.6 h w 0.02 I00 0.06 
organic DI 200 0.09 I 200 

0.4 100 
vapor 100 0.06 
Hg- 197 D 0.02 400 0.2 0.02 200 
64.1 h w 0.02 300 0. I 
organic DI 500 0.2 1 400 

0.4 300 
vapor 300 0.1 
Hg- I97m D 0.02 300 0. I 0.02 100 
23.8 h w 0.02 200 0.08 
organic DI 300 0. I 1 300 

0.4 100 
vapor 200 0.08 
Hg- 199m D 0.02 moo 2 0.02 2000 
42.6 m w 0.02 7ooo 3 
organic DI 2 I 2000 

0.4 2000 
vapor 3000 1 
Hg-203 D 0.02 50 0.02 0.02 90 
46.60 d w 0.02 40 0.02 
organic Dl 30 0.01 I 20 

0.4 30 
vapor 30 0.01 
Tluuialm 
n-194 Dl 2 Iti 9 I 
33 m 
Tl- 194m Dl 2 1 2000 
32.8 m 



---- 
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Table l.b, Cont’d. 

Inhalation Ingestion 
ALI DAC ALi 

Nuclide Class/f, pCi pCi/cm’ 
- fl pCi 

Hg-194 D 0.02 40 2 ItI- 0.02 800 
260 y w 0.02 loo 5 IO-8 
organic Dl 30 I lo-’ I 20 

0.4 40 
vapor 30 I 10“ 
Hg-195 D 0.02 4 IO’ I 10-J 0.02 1 IO’ 
9.9 h w 0.02 3 IO’ I wS 
organic DI 5 IO’ 2 ItP I 4 IO’ 

0.4 2 IO’ 
vapor 3 IO’ I 10” 
Hg-195m D 0.02 50O0 2 loa 0.02 2000 
41.6 h w 0.02 4000 2 1oa 
organic Dl 60OO 3 1oa I 5O00 

0.4 3ooo 
vapor 4000 2 10d 
Hg-197 D 0.02 I IO’ 5 loa 0.02 
64.1 h w 0.02 9cmO 4 106 
organic Dl I IO’ 6 IO-6 I 

0.4 7000 
vapor 8000 4 IO” 
Hg-197~1 D 0.02 7O00 3 1oa 0.02 3Ow 
23.8 h w 0.02 5000 2 lo’* 
organic D1 9000 4 10-6 I 7000 

0.4 4000 
vapor 5000 2 IO4 
Hg- 199m D 0.02 I IO5 6 IO-’ 0.02 6 IO’ 
42.6 m w 0.02 2 lo5 7 l0-S 
organic Dl 2 IO5 7 lo-’ 1 6 10’ 

0.4 6 IO’ 
vapor 8 IO’ 3 lo“ 
H8-203 D 0.02 loo0 5 lo-’ 0.02 2000 
46.60 d w 0.02 1000 5 lo-’ 
organic DI 800 3 IO” I 500 

0.4 900 
vapor 800 4 IO” 
ll8lliUIll 

Tl- 194 Dl 6 IO’ 2 IO4 I 3 10J 
33 m 
Tl- 194m Dl 2 IO5 6 l0-’ I 5 IO’ 
32.8 m 
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Table I.a. Cont’d. 

Inhalation Ingestion 
ALI DAC AL1 

Nuclide Class/f, MBq M%/m’ fl MBq 

TI- 195 DI 5000 2 I 2000 
1.16 h 
Tl-197 Dl 2 I 3000 
2.84 h 
Tl- I98 Dl 1000 0.5 I 700 
5.3 h 
Tl-l98m DI 2000 0.8 I 1000 
1.87 h 
Tl- I99 Dl 3000 I I zoo0 
7.42 h 
Tl-200 Dl 400 0.2 I 300 
26.1 h 
n-201 Dl 800 0.3 I 600 
3.044 d 
Tl-202 Dl 200 0.08 1 100 
12.23 d 
Tl-204 Dl 80 0.03 I 60 
3.779 y 
had 
Pbl95m D 0.2 7000 3 0.2 2000 
15.8 m 
Pb-198 D 0.2 2000 I 0.2 1000 
2.4 h 
Pb199 D 0.2 3000 I 0.2 800 
90 m 
Pb200 D 0.2 200 0. I 0.2 100 
21.5 h 
Pb-201 D 0.2 700 0.3 0.2 300 
9.4 h 
w-202 D 0.2 2 8 10J 0.2 5 
3 IO’y 
Pb202m D 0.2 1000 0.4 0.2 300 
3.62 h 
Pb-203 D 0.2 400 0. I 0.2 200 
52.05 h 
Pb205 D 0.2 50 0.02 0.2 IO0 
1.43 IO’ y 
Pb209 D 0.2 2000 0.9 0.2 900 
3.253 h 
Pb210 D 0.2 0.009 4 lo-6 0.2 0.02 
22.3 y 
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Table I.b, Cont’d. 

Inhalation Ingestion 
ALI DAC AL1 

Nuclide Class/f, pCi pCi/cm’ fl NCi 

Tl-I95 Dl I 10’ 5 ltY5 I 6 IO4 
I.16 h 
n-197 Dl I IO’ 5 IO-’ I 7 lo’ 
2.84 h 

Tl-198 Dl 3 IO’ 1 1O-5 1 2 Iti 
5.3 h 
Tl-l98m DI 5 IO’ 2 lO-5 1 3 lo’ 
1.87 h 
Tl- I99 Dl 8 IO’ 4 IO-’ I 6 lti 
7.42 h 
Tl-200 Dl I IO’ 5 10d I 8000 
26.1 h 
TI-201 Dl 2 lo’ 9 10d I 2 lo4 
3.044 d 
n-202 Dl 5ooo 2 lod I 
12.23 d 
Tl-204 Dl 2000 9 IO-’ I 2000 
3.779 y 

Lad 
Pb-l95m D 0.2 2 IO’ 8 IO-’ 0.2 6 Iti 
15.8 m 
Pb-198 D 0.2 6 IO’ 3 IO-’ 0.2 3 104 
2.4 h 
Pb- 199 D 0.2 7 IO’ 3 1o-5 0.2 2 lo’ 
90m 
Pb-200 D 0.2 3 IO4 0.2 3ooo 
21.5 h 
Pb-201 D 0.2 2 lo4 8 10d 0.2 7000 
9.4 h 
Pb202 D 0.2 50 2 IO3 0.2 100 
3 IOJy 
Pb-202m D 0.2 3 lo4 I IO5 0.2 
3.62 h 
Pb203 D 0.2 4 10d 0.2 5000 
52.05 h 
Pb205 D 0.2 1000 6 IO-’ 0.2 
1.43 IO’ y 
Pb-209 D 0.2 6 Iti 2 IO5 0.2 2 lo4 
3.253 h 
Pb-210 D 0.2 0.2 I KY0 0.2 0.6 
22.3 y 
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Table l.a, Cont’d. 

Inhalation Ingestion 
AL1 DAC ALI 

Nuclidc Class/f, MBq Mb/m’ fl MBq 

Pb2I I D 0.2 20 0.01 0.2 400 
36.1 m 
Pb212 D 0.2 I 5 lOA 0.2 3 
10.64 h 
Pb-2 I4 D 0.2 30 0.01 0.2 300 
26.8 m 
BkWtL 
Bi-200 D 0.05 3000 I 0.05 1000 
36.4 m w 0.05 2 
Bi-201 D 0.05 1000 0.4 0.05 400 
108 m w 0.05 1000 0.6 
Bi-202 D 0.05 1000 0.6 0.05 500 
1.67 h w 0.05 3000 I 
Bi-203 D 0.05 200 0. I 0.05 90 
11.76 h w 0.05 200 0.09 
Bi-205 D 0.05 90 0.04 0.05 50 
15.31 d w 0.05 50 0.02 
Bi-206 D 0.05 50 0.02 0.05 20 
6.243 d w 0.05 30 0.01 
Bi-207 D 0.05 60 0.03 0.05 40 
38 Y w 0.05 IO 0.005 

Bi-210 D 0.05 9 0.004 0.05 30 
5.012 d w 0.05 I 4 IO’ 
Bi-2lOm D 0.05 0.2 7 lo-' 0.05 2 
3.0 to* y w 0.05 0.03 I lo” 
Bi-2 12 D 0.05 9 0.004 0.05 200 
60.55 m w 0.05 10 0.004 
Bi-213 D 0.05 IO 0.005 0.05 300 
45.65 m w 0.05 IO 0.005 
Bi-214 D 0.05 30 0.01 0.05 600 
19.9 m w 0.05 30 0.01 

Ptia 
PO-203 D 0.1 2000 I 0. I 900 
36.7 m w 0.1 3000 I 
PO-205 D 0.1 1000 0.6 0.1 800 
1.80 h w 0.1 3000 I 
PO-207 D 0.1 900 0.4 0. I 300 
350 m w 0.1 1000 0.4 

PO-210 D 0.1 0.02 I lo-’ 0. I 0. I 
138.38 d w 0.1 0.02 I lO-5 
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Table I.b, Cont’d. 

Inhalation Ingestion 
AL1 DAC AL1 

Nuclidc Class/f, rCi pCi/cm’ fl rCi 

Pb-21 I D 0.2 600 3 IO-’ 
36.1 m 
Pb212 D 0.2 30 I 10” 80 
10.64 h 
Pb-214 D 0.2 800 3 IO-’ 
26.8 m 
Biaonle 
Bi-200 D 0.05 8 IO’ 4 10-j 3 lo’ 
36.4 m w 0.05 I 10s 4 IO-’ 
Bi-201 D 0.05 3 IO’ I IO-’ 1 lo4 
I08 m w 0.05 4 IO’ 2 lo-’ 
Bi-202 D 0.05 4 IO’ 2 lo-S 1 IV 
1.67 h w 0.05 8 IO’ 3 lo-’ 
Bi-203 D 0.05 7000 3 IO” 2000 
II.76 h w 0.05 3 IO” 
Bi-205 D 0.05 3ooo 1 IO4 1000 
15.31 d w 0.05 loo0 5 lo-’ 
W-206 D 0.05 1000 6 IO-’ 600 
6.243 d w 0.05 900 4 IO” 
Bi-207 D 0.05 2000 7 IO-’ 1000 
38 Y w 0.05 400 I lo.’ 
Bi-210 D 0.05 200 I IO.’ 800 
5.012 d w 0.05 30 1 10-E 
Bi-2lOm D 0.05 5 2 IO-9 40 
3.0 lO6y w 0.05 0.7 3 lo-‘o 
Bi-212 D 0.05 200 1 lo-’ 5000 
60.55 m w 0.05 300 1 lo-’ 
Bi-213 D 0.05 300 I lo-’ 7ooo 
45.65 m w 0.05 400 I IO-’ 
Bi-214 D 0.05 800 3 lo-’ 2 lo4 
19.9 m w 0.05 900 4 lo-’ 
POkkO 
PO-203 D 0.1 6 Iti 3 IO-’ 3 lo’ 
36.7 m w 0.1 9 IO’ 4 to-’ 
PC-205 D 0.1 4 IO’ 2 lO-5 2 lo’ 
1.80 h w 0.1 7 10’ 3 1o-5 
PO-207 D 0.1 3 lo4 I lo-’ 8000 
350 m w 0.1 3 IO’ I to-’ 
Pe210 D 0.1 0.6 3 IO-‘0 3 
138.38 d w 0.1 0.6 3 lo”0 
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Tabk I.a, Cont’d. 

Inhalrrtion Ingestion 
AL1 DAC AL1 

Nuclide Class/f, MBq MBq/m’ fr MBq 

A8t8tiu 
At-207 Dl I00 0.04 I 200 
1.80 b WI 80 0.03 

At-21 I DI 3 0.001 I 5 
7.214 h WI 2 8 IO4 

Rn-220 d-y 12 WLM’ 
55.6 s products 

Rn-222 d-y 4 WLM’ 
3.8235 d prOdUCtS 
Frucip 
Fr-222 DI 20 0.007 I 80 
14.4 m 
Fr-223 Dl 30 0.01 I 20 
21.8 m 

Ra-223 w 0.2 0.03 I IO-’ 0.2 0.2 
11.434 d 
Ra-224 w 0.2 0.06 3 KY5 0.2 0.3 
3.66 d 
Ra-225 w 0.2 0.02 I IO” 0.2 0.3 
14.8 d 
R8-226 w 0.2 0.02 I IO-’ 0.2 0.07 

ImY 
Ra-227 w 0.2 500 0.2 0.2 600 
42.2 m 
Ra-228 w 0.2 0.04 2 I@’ 0.2 0.09 
5.75 y 
Actum 
AC-224 D 0.001 I 4 lo4 0.001 70 
2.9 h w 0.001 2 8 lo-’ 

Y 0.001 2 7 lti 

AC-225 D 0.001 0.01 4 lad 0.001 2 
10.0 d w 0.001 0.02 I IO-5 

Y 0.001 0.02 I IO” 

AC-226 D 0.001 0. I 5 1w5 0.001 5 
29 h w 0.001 0.2 8 IO-’ 

Y 0.001 0.2 7 lo-' 

AC-227 D 0.001 2 w5 6 lo-9 0.001 0.007 
21.773 y w 0.001 6 1W’ 3 IOJ 

Y 0.001 I lo4 6 lo-’ 

l Prim8ty @lidC. 
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Table I.b, Cont’d. 

Inhalation Ingestion 
AL1 DAC AL1 

Nuclidc Class/f, PCi #X/cm’ fl flCi 

Aat8thK 
At-207 Dl 3OQo 1 lod I 
1.80 h Wl zoo0 9 lo-’ 
At-21 1 Dl 80 3 IO” 1 loo 
7.214 h WI 50 2 10J 

Rado8 
Rn-220 decay I2 WLM+ 
55.6 s products 
Rn-222 decay 4 WLM’ 
3.8235 d products 
Fl-8OCiOIO 
Fr-222 Dl 500 2 lo-’ 1 
14.4 m 
Fr-223 Dl 800 3 IO-’ I 600 
21.8 m 
R8dhl 
Ra-223 w 0.2 0.7 3 IO-l0 0.2 5 
I I .434 d 
Ra-224 w 0.2 2 7 lo-lo 0.2 8 
3.66 d 
Ra-225 w 0.2 0.7 3 lo-‘O 0.2 8 
14.8 d 
Ra-226 w 0.2 0.6 3 IO-l0 0.2 2 
1600 y 
Ra-227 w 0.2 I lo’ 6 IO” 0.2 2 lo’ 
42.2 m 
Ra-228 w 0.2 I 5 lo-‘O 0.2 2 
5.75 y 
ACtMUll 

AC-224 D 0.001 30 I lo-’ 0.001 2000 
2.9 h w 0.001 50 2 10J 

Y 0.001 50 2 l@ 
AC-225 D 0.001 0.3 1 IQ’O 0.001 50 
10.0 d w 0.001 0.6 3 10’O 

Y 0.001 0.6 3 lO-‘O 
AC-226 D 0.001 3 I lo-’ 0.001 loo 
29 h w 0.001 5 2 IO9 

Y 0.001 5 2 1(r9 

AC-227 D 0.001 4 IO4 2 10-I’ 0.001 0.2 
21.773 y w 0.001 0.002 7 IO-” 

Y 0.001 0.004 2 IO-l2 

*Primary guide. 
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Table I.a, Cont’d. 

Inhalation Ingestion 
AL1 DAC ALI 

Nuclide Class/f, MBq M&/m3 fl Mh 

AC-228 D 0.001 0.4 I IO“ 0.001 90 
6.13 h w 0.001 I 6 IO4 

Y 0.001 2 7 IO4 

Th-226 w 2 IO4 6 0.002 2 IO4 200 
30.9 m Y2 loa 5 0.002 
Th-227 wt IO4 0.01 5 10d 2 lo-4 5 
18.718 d Y2 lOA 0.01 5 10d 
Th-228 w 2 IO4 4 lOA 2 IO-’ 2 lo4 0.2 
I.9131 y Y210A 6 IO4 3 lo-’ 
Th-229 w 2 IO” 3 to-’ I lo-’ 2 lo4 0.02 
7340 y Y2 IO4 9 IO-’ 4 IO-’ 
Th-230 w2 lOA 2 IO4 I lo-’ 2 lOA 0. I 
7.7 IO’ y YZIO” 6 IO4 2 IO-’ 
Th-23 I w2 IO4 200 0.1 2 lo4 100 
25.52 h YZIO“ 200 0. I 
Th-232 w2 IO4 4 IO” 2 IO-‘ 2 lo4 0.03 
1.405 IO’O y Y 2 IO4 I IO4 4 IO” 
Th-234 w2 IO4 7 0.003 2 IO4 IO 
24.10 d Y 2 lOA 6 0.002 
hOt8Cthi-

Pa-227 w 0.001 4 0.002 0.001 100 
38.3 m Y 0.001 4 0.002 
Pa-228 w 0.001 0.5 2 lOA 0.001 50 
22 h Y 0.001 0.4 2 IO4 
Pa-230 w 0.001 0.2 7 lo-’ 0.001 20 
17.4 d Y 0.001 0. I 5 IO-’ 
Pa-23 I w 0.001 6 IO-’ 2 IO’ 0.001 0.007 
3.276 IO’ y Y 0.001 I IO” 6 IO-” 

Pa-232 w 0.001 0.8 3 IO4 0.001 50 
I.31 d Y 0.001 2 9 lo-4 
Pa-233 w 0.001 30 0.01 0.001 50 
27.0 d Y 0.001 20 0.009 
Pa-234 w 0.001 300 0.1 0.001 90 
6.70 h Y 0.001 200 0.1 
Umnium 
U-230 D 0.05 0.02 6 IO4 0.05 0.1 
20.8 d w 0.05 0.01 5 10” 0.002 2 

Y 0.002 0.01 4 lod 

U-23 I D 0.05 300 0.1 0.05 200 
4.2 d w 0.05 200 0.09 0.002 200 

Y 0.002 200 0.07 
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Table 1.b. Cont’d. 

Inhalation Ingestion-. _. -_ 
ALI DAC - AL1 

Nuclidt Class/f, pCi
-___ 

pCi /cm’ 
-____ fl pCi 

AC-228 D 0.001 9 4 IO-9 0.001 zoo0 
6.13 h w 0.001 40 2 lo-’ 

Y 0.001 40 2 IO” 
Thorium 
Th-226 w 2 10J 200 6 IO-’ 2 lOA sooo 
30.9 m Y 2 IOJ 100 6 IO“ 
Th-227 w2 IOJ 0.3 I lo”* 2 IO4 100 
18.718 d Y 2 10J 0.3 1 IO-‘* 
Th-228 
1.9131 y 

w2 IO” 
Y 2 IO4 

0.01 
0.02 ; t&:: 

2 IO-' 6 

Th-229 W? IO-’ 9 IO-’ 2 lOA 0.6 
7340 y Y 2 IO4 0.002 

Th-230 w 2 IO-’ 0.006 3 2 10J 4 
7.7 IO’ y Y 2 IO-’ 0.02 6 

Th-23 1 w 2 IO” 6000 3 2 IO-’ 4ooo 
25.52 h Y 2 lo-’ 6000 3 

Th-232 w 2 10’ 0.001 5 I 2 IO-’ 0.7 
1.405 IO’O) Y 2 lOA 0.003 I IO”2 
Th-234 w 2 IO” 200 8 IO-’ 2 lOA 300 
24.10 d Y 2 IO-’ 200 6 IO-’ 
Protictinium 

Pa-227 w 0.001 I00 5 IO’” 0.001 4ooo 
38.3 m Y 0.001 100 4 IO-’ 
Pa-228 w 0.001 IO 5 IO’9 0.001 1000 
22 h Y 0.001 IO 5 lO-9 
Pa-230 w 0.001 5 2 lo-9 0.001 600 
17.4 d Y 0.001 4 I lO-9 
Pa-23 1 
3.276 10’ j 

w 0.001 
Y 0.001 

0.002 
0.004 ; ;g:: 

0.001 0.2 

Pa-232 w 0.001 20 9 1om9 0.001 1000 
1.31 d Y 0.001 60 2 10” 
Pa-233 w 0.001 700 3 IO” 0.001 1000 
27.0 d Y 0.001 600 2 to-’ 
Pa-234 w 0.001 8000 3 to’* 0.001 2000 
6.70 h Y 0.001 7000 3 10d 
Cr8nium 

U-230 D 0.05 0.4 2 IW’O 0.05 4 
20.8 d w 0.05 

Y 0.002 
0.4 
0.3 ; ;;::: 0.002 40 

U-231 D 0.05 8000 3 1om6 0.05 5000 
4.2 d w 0.05 6000 2 lo-6 0.002 4oOo 

Y 0.002 --5000 . - -2 lo’* -
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Table 1.a. Cont’d. 

Inhalation Ingestion 
AL1 DAC___~ -.- AL1 

Nuclidc 
--. 

Class/f1
-

MBq Mb/m - ._ 
f 1 MBq 

U-232 D 0.05 0.008 3 IO” 0.05 0.08 
72 Y w 0.05 0.01 6 lOa 0.002 2 

Y 0.002 3 lOA I 10-l 
U-233 D 0.05 0.04 2 IO” 0.05 0.4 
1.585 Iti y w 0.05 0.03 I IO-’ 0.002 7 

Y 0.002 0.001 6 10-l 

U-234 D 0.05 0.05 2 IO-’ 0.05 0.4 
2.445 Iti y w 0.05 0.03 I IO-’ 0.002 7 

Y 0.002 0.001 6 IO-’ 

U-235 D 0.05 0.05 2 ICJ 0.05 0.5 
703.8 106 y w 0.05 0.03 I ItP 0.002 7 

Y 0.002 0.002 6 IO-’ 

U-236 D 0.05 0.05 2 lo-’ 0.05 0.5 
2.3415 IO’ y w 0.05 0.03 I IO-’ 0.002 8 

Y 0.002 0.001 6 IO-’ 

U-237 D 0.05 100 0.04 0.05 60 
6.75 d w 0.05 60 0.03 0.002 60 

Y 0.002 60 0.02 

U-238 D 0.05 0.05 2 IO-’ 0.05 0.5 
4.468 10’ y w 0.05 0.03 I lO-5 0.002 8 

Y 0.002 0.002 7 IO-’ 

U-239 D 0.05 7ooo 3 0.05 2000 
23.54 m w 0.05 3 0.002 2000 

Y 0.002 2 

u-240 D 0.05 loo 0.06 0.05 50 
14.1 h w 0.05 100 0.04 0.002 50 

Y 0.002 90 0.04 

Ncphrk
Np232 w 0.001 70 0.03 0.001 5000 
14.7 m 
Np233 w 0.001 I IO’ 50 0.001 3 lo* 
36.2 m 
Np234 w 0.001 loo 0.04 0.001 80 
4.4 d 
Np235 w 0.001 30 0.01 0.001 800 
396.1 d 
Np236 w 0.001 8 lOA 3 IO-’ 0.001 0.09 
II5 IO3 y 
Np236 w 0.001 I 4 IO4 0.001 loo 
22.5 h 
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Table l.b, Co&d. 

Inhalation Ingestion 
AL1 DAC AL1 

Nuclide Class/f, rCi rCi/cm’ fl rCi 

U-232 D 0.05 0.2 9 lo-” 0.05 2 
72 Y w 0.05 0.4 2 lo-IQ 0.002 50 

Y 0.002 0.008 3 IO-‘* 
U-233 D 0.05 I 5 IO-‘O 0.05 IO 
1.585 IO’ y w 0.05 0.7 3 lO-‘o 0.002 200 

Y 0.002 0.04 2 IO-” 
U-234 D 0.05 1 5 IO-IO 0.05 10 
2.445 IO’ y w 0.05 0.7 3 IO-‘* 0.002 200 

Y 0.002 0.04 2 lo-” 
U-235 D 0.05 1 6 IO-lo 0.05 IO 
703.8 lod y w 0.05 0.8 3 lO-‘o 0.002 200 

Y 0.002 0.04 2 lo-” 
U-236 D 0.05 I 5 IO’JO 0.05 IO 
2.3415 IO’ y w 0.05 0.8 3 1o-‘O 0.002 200 

Y 0.002 0.04 2 lo-” 
U-237 D 0.05 3000 I 10d 0.05 2000 
6.75 d w 0.05 too0 7 IO-’ 0.002 2000 

Y 0.002 2000 6 IO-’ 
U-238 D 0.05 I 6 lO-‘o 0.05 IO 
4.468 IO9 y w 0.05 0.8 3 1tY’O 0.002 200 

Y 0.002 0.04 2 lo-” 
U-239 D 0.05 2 Id 8 IO-’ 0.05 7 Iti 
23.54 m w 0.05 2 Id 7 IO5 0.002 7 lo’ 

Y 0.002 2 Id 6 IO-’ 
u-240 D 0.05 2 10d 0.05 1000 
14.1 h w 0.05 3000 I loa 0.002 loo0 

Y o.cK’2 2000 I lo4 

NV 
Np232 w 0.001 2000 7 lo-’ 0.001 I Id 
14.7 In 
Np233 w 0.001 3 Id 0.001 0.001 8 Id 
36.2 m 
Np234 w 0.001 3000 1 ItP 0.001 2wO 
4.4 d 

Np235 w 0.001 800 3 IO-’ 0.001 2 IO4 
396.1 d 
Np236 w 0.001 0.02 9 IO-‘* 0.001 3 
II5 lo5y 
Np236 w 0.001 30 I lo-’ 0.001 3ooo 
22.5 h 
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Table .I .a, Cont’d. 

Inhalation Ingestion 
ALI DAC ALI 

Nuclidc Class/f fvmq MBq/m’ fl MBq 

Np237 w 0.001 2 loa 6 IO-’ 0.02 
2.14 IO y 
Np238 w 0.001 2 0.001 50 
2.117d 
Np239 w 0.001 80 0.03 60 
2.355 d 
Np240 w 0.001 3000 I 800 
65 m 
mute 
Pu-234 w 0.001 8 0.003 300 
8.8 h Y I IV 7 0.003 300 

300 
Pu-235 w 0.001 I IO’ 50 3 lo’ 
25.3 m Y I 10-’ 9 104 40 3 IO’ 

3 IO’ 
Pu-236 w 0.001 7 IO-’ 3 IO-’ 0.09 
2.851 y Y I lo-’ 0.002 7 lo” 0.9 

7 
Pu-237 w 0.001 100 0.05 500 
45.3 d Y I lo-’ 100 0.05 500 

500 
Pu-238 w 0.001 3 IO-’ I lo.’ 0.03 
87.74 y Y I IO” 7 IO’ 3 IO“ 0.3 

3 
Pu-239 w 0.001 2 IO4 I IO.’ 0.03 
24065 y Y I lo-5 6 IO4 3 IO-’ 0.3 

3 
Pu-240 w 0.001 2 lOA I lo-’ 0.03 
6537 y Y I lo-5 6 lOA 3 IO-’ 0.3 

3 
Pu-24 I w 0.001 0.01 5 lOa I 
14.4 y Y I 10-j 0.03 I lo-’ 10 

loo 
Pu-242 w 0.001 2 loa I lo-’ 0.03 
3.763 IOJ y Y I la-j 6 IO4 3 lo-’ 0.3 

3 
Pu-243 w 0.001 1000 0.6 600 
4.956 h Y I lo-5 1000 0.6 600 

600 
Pu-244 w 0.001 3 lOA I IO-’ 0.03 
8.26 IO’ y Y I lo-’ 7 loa 3 lo-’ 0.3 

3 
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Table 1.b. Cont’d. 

Inhalation Ingestion 
AL1 DAC ALI 

Nuclide Class/f, pCi rCi/cm’ fl pCi 

Np-237 w 0.001 0.004 2 lo-” 0.001 0.5 
2.14 IO6 y 
Np238 w 0.001 60 3 IO4 0.001 1000 
2.117 d 
Np239 w 0.001 2Ooa 9 IO-’ 0.001 2000 
2.355 d 
Np240 w 0.001 8 Iti 3 IO-’ 0.001 2 104 
65 m 
Plutooiual 
k-234 w 0.001 200 9 IO= 0.001 8000 
8.8 h Y 1 w5 200 8 to” 1104 9ow 

1 1O-s 9000 
Pu-235 w o.oot 3 lo6 0.001 0.001 9 lo’ 
25.3 m Y 1 1o-s 3 IO6 0.001 I lo4 9 105 

I lo-’ 9 IO5 
Pu-236 w 0.001 0.02 0.001 2 
2.851 y Y 1 1o-5 0.04 I IO4 20 

I lO-’ 200 
Pu-237 w 0.001 3000 I IO4 0.001 1 104 
45.3 d Y 1 lo“ 3000 1 to4 I loJ I lo* 

I 1O-J I lo’ 
Pu-238 w 0.001 0.007 3 lo-l2 0.001 0.9 
87.74 y Y 1 lo-$ 0.02 8 IO’” I lOA 9 

l1O-5 90 
Pu-239 w 0.001 0.006 3 IO-” 0.001 0.8 
24065 y Y 1 lo-s 0.02 7 lo”2 I loa 8 

1 1o-s 80 
Pu-240 w 0.001 0.006 3 to-‘2 0.001 0.8 
6537 y Y 1 1o-s 0.02 7 lo-‘2 I lOA 8 

1 lo-s 80 
Pu-24 1 w 0.001 0.3 1 IO-‘* 0.001 40 
14.4 y Y I 10-5 0.8 3 lo-‘0 lloA 400 

llo-’ 4ooo 
Pu-242 w 0.001 0.007 3 lo-l2 0.001 0.8 
3.763 IO5 y Y I lo-’ 0.02 7 lo-” 1 IO4 8 

I W5 80 
Pu-243 w 0.001 4 104 2 lo“ 0.001 2 lo’ 
4.956 h Y 1 lO-s 4 10’ 2 lO-’ 1 loa 2 lo’ 

I IO-5 2 104 

Pu-244 w 0.001 0.007 3 lo-l2 0.001 0.8 
8.26 IO’ y Yl lo-’ 0.02 7 lo-” 1 IO4 8 

1 IO-’ 80 
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Table I.a, Cont’d. 

Inhalation Ingestion 
ALI DAC ALI 

Nuclide Class/f, MEJq MBq/m’ fl MBcl 

Pu-245 w 0.001 200 0.07 0.001 80 
10.5 h Y 1 ltIr5 200 0.06 1 IO-4 80 

I lo-' 80 
Pu-246 w 0.001 9 0.004 0.001 IO 
10.85 d I IO4 10 0.004 I IO4 IO 

I lo-’ IO 
Amerkimal 
Am-237 w 0.001 1 IO’ 4 I IO4 3oQO 
73.0 m 
Am-238 w 0.001 100 0.05 1 IO4 loo0 
98 m 
Am-239 w 0.001 500 0.2 I IO-’ 200 
11.9 h 
Am-240 w 0.001 100 0.04 I IO4 80 
50.8 h 
Am-24 I w 0.001 2 IO-’ I lo-’ I IO4 0.03 
432.2 y 
Am-242 w 0.001 3 0.001 I loa 100 
16.02 h 
Am-242m w 0.001 2 loa I lo-’ I IO-’ 0.03 
I52 y 
Am-243 w 0.001 2 lo-’ 1 IO-’ I loa 0.03 
7380 y 
Am-244 w 0.001 7 0.003 I IO4 100 
10.1 h 
Am-244m w 0.001 200 0.07 1 loa 2000 
26 m 
Am-245 w 0.001 3000 I 1 10’ loo0 
2.05 h 
Am-246 w 0.001 2 I IO-’ 1000 
39 m 
Am-246m w 0.001 7Oc4I 3 1 IO-’ 2ooo 
25.0 m 

Curium 
Cm-238 w 0.001 40 0.02 0.001 600 
2.4 h 
Cm-240 w 0.001 0.02 9 lOa 0.001 2 
27 d 
Cm-241 w 0.001 1 4 la4 0.001 40 
32.8 d 
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Table 1.b. Cont’d. 

Inhalation Ingestion 
AL1 DAC AL1 

Nuclide Class/f’ pCi rCi/cm3 fl pCi 

Pu-245 w 0.001 5000 2 IO4 0.001 2000 
10.5 h Y 1 IO” 4000 2 IO4 1 loa 2000 

I lo-’ 2000 
Pu-246 w 0.001 300 I IO-’ 0.001 400 
10.85 d 1 lOA 300 1 lo-’ I IO4 400 

I lo-’ 400 
A6DdCiU6ll 

Am-237 w 0.001 3 10’ I lOA I IO4 8 IO’ 
73.0 m 
Am-238 w 0.001 3000 I IOd I lo4 4 104 
98 m 
Am-239 w O.OOl I 104 5 IOd IO4 5000 
11.9 h 
Am-240 w 0.001 3000 1 IO4 
50.8 h 
Am-241 w 0.001 0.006 3 IO-l2 lOa 0.8 
432.2 y 
Am-242 w 0.001 80 4 10J I IO4 
16.02 h 
Am-242m w 0.001 0.006 3 lo-” I loa 0.8 
152 y 
Am-243 w 0.00 0.006 3 IO-” I lOA 0.8 
7380 y 
Am-244 w 0.00 200 8 IO-’ I IO4 3000 
10.1 h 
Am-244m w 0.00 2 lod I IO4 6 IO’ 
26 m 
Am-245 w 0.001 8 IO’ 3 IO” 1 IO4 3 10’ 
2.05 h 
Am-246 w 0.001 I 10’ 4 lo-’ I IO4 3 IO’ 
39 m 
Am-246m w 0.001 2 105 8 IO-’ 1 IO4 5 104 
25.0 m 

CEuiEum 
Cm-238 w 0.001 1000 5 IO-’ 0.001 2 IO’ 
2.4 h 
Cm-240 w 0.001 0.6 2 IO-I0 0.001 60 
27 d 
Cm-241 w 0.001 30 1 lo-’ 0.001 1000 
32.8 d 
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Table 1.a. Cont’d. 

Inhalation Ingestion 
AL1 DAC ALI 

Nuclide Class/f* MBq Mm/m3 fl MBq 

Cm-242 w 0.001 0.01 4106 0.001 1 
162.8 d 
Cm-243 w 0.001 3 IP I lo-' 0.001 0.04 
28.5 y 
Cm-244 w O.cull 41P 2 lo-’ 0.001 0.05 
18.11 y 
Cm-245 w 0.001 2 lo-’ 9 IOJ 0.001 0.03 
8500~ 

Cm-246 w 0.001 2104 9 lo-’ 0.001 0.03 
4730y 

Cm-247 w 0.001 2 IO4 1 lo” 0.00 I 0.03 
1.56 IO’ y 
Cm-248 w O.ool 6 lo” 3103 0.001 0.007 
3.39 1oJ y 
Cm-249 w 0.001 600 0.3 0.00 I 2m 
64.15 m 
Cm-250 w 0.001 1 lo-’ 5 IO9 0.00 I 0.001 
6900~ 
BerkeIlr 
Bk-245 w 0.001 50 0.02 0.001 80 
4.94 d 
Bk-246 w 0.001 100 0.05 0.001 100 
1.83 d 
Bk-247 w 0.001 2 IO-’ 6 lOa 0.001 0.02 
1380~ 

Bk-249 w 0.001 0.06 3 lo-' 0.001 7 
320 d 
Bk-250 w 0.001 IO 0.005 0.001 300 
3.222 h 
cduot8in 
Cf-244 w 0.001 20 0.009 0.001 900 
19.4 m Y 0.001 20 0.009 

CT-246 w 0.001 0.4 I lOA 0.001 IO 
35.7 h Y 0.001 0.3 I 10-J 
Cf-248 w 0.001 0.002 I 10d 0.001 0.3 
333.5 d Y 0.001 0.004 2 lad 

Cf- 249 w 0.001 2 lo4 6 IO’ 0.00 I 0.02 
350.6 y Y 0.001 4 lo4 2 lo-’ 

Cf-250 w 0.001 3104 I lo-’ 0.001 0.04 
13.08 y Y 0.001 0.001 4 IO-’ 
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Table 1.b. Cont’d. 
-

Inhalation Ingestion 
AL1 DAC AL1 

Nuclide Class/f’ JbCi &i/cm3 fl pCi 

Cm-242 w 0.001 0.3 1 IO-‘O 0.001 30 
162.8 d 
Cm-243 w 0.001 0.009 4 lO-‘2 0.001 I 
28.5 y 
Cm-244 w 0.001 0.0 I 5 lo-” 0.001 1 
18.11 y 

Cm-245 w 0.001 0.006 3 lo-l2 0.001 0.7 
8500 y 
Cm-246 w 0.001 0.006 3 10-12 0.001 0.7 
4730 y 
Cm-247 w 0.001 0.006 3 IO-l2 0.001 0.8 
1.56 IO’ y 
Cm-248 w 0.001 0.002 7 lo-” 0.001 0.2 
3.39 10’ y 
Cm-249 w 0.001 2 10’ 7 IO4 0.001 5 IO’ 
64.15 m 
Cm-250 w 0.001 3 lOA 1 IO”3 0.001 0.04 
6900 y 
Berkelium 
Bk-245 w 0.001 loo0 5 IO-’ 0.001 2000 
4.94 d 

Ilk-246 w 0.001 3000 1 IO4 0.001 3000 
1.83 d 
Bk-247 w 0.001 0.004 2 IO-” 0.001 0.5 
1380 y 
Bk-249 w 0.001 2 7 to“* 0.001 200 
320 d 
Bk-250 w 0.001 300 I IO-’ 0.001 
3.222 h 
califoraium 
Cf-244 w 0.001 600 2 lo-’ 0.001 3 104 
19.4 m Y 0.001 600 2 IO-’ 

Cf-246 w 0.001 9 4 lo-9 0.001 400 
35.7 h Y 0.001 9 4 lo-9 
Cf-248 w 0.001 0.06 3 lo-” 0.001 8 
333.5 d Y 0.001 0.1 4 lo-” 

Cf-249 w 0.001 0.004 2 IO-” 0.001 0.5 
350.6 y Y 0.0001 0.01 4 lo-‘2 

Cf-250 w 0.001 0.009 4 IO-” 0.001 1 
13.08 y Y 0.001 0.03 I IO-” 
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Table 1.a. Cont’d. 

Inhalation Ingestion 
AL1 DAC ALI 

Nuclide Class/f, MBq MM/m3 fl MBq 

Cf-25 I w 0.001 I IO4 6 IO-' 0.001 0.02 
898 y Y 0.001 4 IO4 2 lo-' 

Cf-252 w 0.001 7 IO4 3 lo-’ 0.001 0.09 
2.638 y Y 0.001 0.001 5 IO” 
Cf-253 w 0.001 0.07 3 IO-' 0.001 7 
17.81 d Y 0.001 0.06 3 IO-' 

Cf-254 w 0.001 8 IO4 3 lo-’ 0.001 0.08 
60.5 d Y 0.001 6 IO4 3 IO“ 
Ebttllr 
Es-250 w 0.001 20 0.008 0.001 zoo0 
2.1 h 
Es-25 1 w 0.001 30 0.01 0.001 300 
33 h 
Es-253 w 0.001 0.05 2 lo-’ 0.001 6 
20.47 d 
Es-254 w 0.001 0.003 I lod 0.001 0.3 
275.7 d 
Es-254m w 0.001 0.4 2 10" 0.001 10 
39.3 h 
F-
Fm-252 w 0.001 0.5 2 IO4 0.001 20 
22.7 h 
Fm-253 w 0.001 0.4 1 lo4 0.001 40 
3.00 d 
Fm-254 w 0.001 3 0.001 0.001 I00 
3.240 h 
Fm-255 w 0.001 0.8 3 IO4 0.001 20 
20.07 h 

Fm-257 w 0.001 0.007 3 loa 0.001 0.7 
100.5 d 
M-
Md-257 w 0.001 3 0.001 0.001 300 
5.2 h 
Md-258 w 0.001 0.009 4 10' 0.001 0.9 
55 d 
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Table 1.b. Cont’d. 

Inhalation Ingestion 
AL1 DAC AL1 

Nuclide Class/f, pCi pCi/cm’ fl &i 

Cf-25 1 w 0.001 0.004 0.001 0.5 
898 y Y 0.001 0.01 
Cf-252 
2.638 y 

w 0.001 
Y 0.001 

0.02 
0.03 y ;;:: 0.001 2 

Cf-253 w 0.001 2 8 IO-‘* 0.001 200 
17.81 d Y 0.001 2 7 IO-‘0 

Cf-254 w 0.001 0.02 9 10-12 0.001 2 
60.5 d Y 0.001 0.02 7 10-12 

EinsteIaIum 
Es-250 w 0.001 500 2 10-l 0.001 4 Iti 
2.1 h 
Es-25 I w 0.001 900 4 IO-’ 0.001 7000 
33 h 
Es-253 w 0.001 1 6 IO-‘* 0.001 200 
20.47 d 
Es-254 w 0.001 0.07 3 lo”’ 0.001 8 
275.7 d 
Es-254m w 0.001 10 4 lO-9 0.001 300 
39.3 h 
Fermiurn 
Fm-252 w 0.001 10 5 lO-9 0.001 500 
22.7 h 
Fm-253 w 0.001 IO 4 ltY9 0.001 1000 
3.00 d 
Fm-254 w 0.001 90 4 lo-’ 0.001 3000 
3.240 h 
Fm-255 w 0.001 20 9 lO-9 0.001 500 
20.07 h 
Fm-257 w 0.001 0.2 7 IO-” 0.001 20 
100.5 d 
MetHkkViUBl 
Md-257 w 0.001 80 4 10J 0.001 7000 
5.2 h 
Md-258 w 0.001 0.2 I lO-‘O 0.001 30 
55 d 



TABLE 2.1 

Exposure-to-Dose Conversion Factors for Inhalation 

For each radionuclide, values in SI units for the organ dose quivalent conversion factor”, 
hr.* and the effective dose quivalent conversion factor, hewh based upon the weighting 
factor” set forth on page 6, art listed in Table 2.1 for inhalation. 

The ku-fact atry for a ra&aucUde indicates the factor used in determining the AL1 for 
inhalation and DAC in Table 1.a. 

cbaa/fr: The lung clearance class (D, W, or Y) and the fractional uptake from the small intestine 
to blood (f’ ) for common chemical forms of the radionuclide. The vapor form is noted as 
‘V.” 

The tissue dose equivalent conversion factor for organ or tissue T (cxpresaed in Sv/Bq). h* 
i.e., the committed dose equivalent per unit intake of radionuclidt. 

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

hisso- 2 WT ho . 
T 

To convert to conventional units (mrem/&i), multiply table entries by 3.7 x ld. I 

As an example, consider the factor for lung for inhalation of a class W form of Be-7: 

h,so - 2.15 x IO-” Sv/Elq 
x 3.7 x ld - 0.80 mrem/rCi. 
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Table 2. I. Exposure-to-Dose Conversion Factors for Inhalation 

Committed Doe Equivrknr per Unit Intrke (Sv/Bq) 

Nrdidc -PI God Bre8Bl Lung 
___-----

R M~rtor B Suhce 
___---- mpid Remhdcr Effective 

z- v* 1.0 1.73 lo-” 1.73 IU” I.73 IU” 1.73 IO-” 1.73 IO-” 1.73 lo-” 1.73 IO-” 1.73 lo-” 

z- W 5 IO’ 3.72 IQ” 3.12 lu” 2.15 IU’O 4.58 IO-” 4.09 IO” 2.60 ‘0“’ 5.46 IU” 6.37 tc” 
Y 5 IO’ 3.17 IU” 3.82 IU” 3.73 to.10 3.99 IU” 2.98 IQ” 3.10 lo”’ 7.23 IU” 8.67 II” 

h-10 w 5 IU’ 5.94 IQ’0 5.94 IU’O 4.22 Iti 1.77 IOJ 5.26 I@ 5.94 IU’O 2.44 lo-’ 9.75 Iti 

Y 5 IO-’ 2.56 IQ’0 2.56 lo“’ 7.78 IU’ 7.65 IO-’ 2.27 IOJ 2.56 IO-” 2.35 IU’ 9.58w 

1.0’ 3.41 lo-” 2.98 IO-” 3.09 lo’” 3.18 IU” 3.03 IQ” 2.97 IO-” 3.54 IO-” 3.29 lo-" 

Id I.24 Iu” I.08 IO” 1.12 lo-” 1.16 IU” 1.10 10.” 1.08 IQ” 1.29 10” 1.20 I*'* 

1.0, 2.22 lo-” 1.94 IO-” 2.01 IU” 2.07 IO" 1.97 IU” 1.93 1u’* 2.30 IO-‘* 2.14 lo-" 

c-14 1.0’ 5.64 IO’0 5.64 IU’O 5.64 lo- 5.64 IU"' 5.64 IU'O 5x54 IU’O 5.64 IU’O S.uIo-M 

1.0’ 7.83 IO" 7.83 IO" 7.83 IQ" 7.83 IQ” 7.83 IV 7.83 IQ” 7.83 IU” 763 IO-J’ 
Id 6.36 lU’* 6.36 IO-‘* 6.36 IO”’ 6.36 Iu’* 6.36 lo”* 6.36 IU” 6.36 IU” 6.36lV" 

D 1.0 2.17 IO” 3.88 IO-” I.09 lo”0 2.76 IU” 2.79 10” 3.47 lo‘” 1.37 lcr” x26 w” 

w I.0 a.70 iuiJ 2.74 ‘0” 1.29 10“’ I.02 ‘0”’ 9.96 lU’* 2.44 lo-‘* 8.08 IQ’* ~01 IO-” 

Y I.0 6.25 10” 2.66 lo’* 1.40 lo”0 6.57 IQ’* 6.21 IO-” 2.32 lo”* 9.15 IO-” 2.11 IV” 

Na-22 D I.0 1.77 IQ’ 1.65 IO-’ 2.47 IO- 2.73 IO-’ 3.51 IU’ 1.60 IO-’ 2.00 lo” 207 Ir’ 
Na-24 D I.0 I.78 10-~0 1.61 lu’o 1.25 lo” 2.13 IU” 2.58 10”~ 1.53 IU’O 2.35 IQ” 3.27 IW” 

D 5 10’ 2.91 IQ” 2.07 IU’O 2.w IO-’ 7.96 IU” I.42 IO-’ 1.78 lU’o 1.04 IO-’ 9.16 1c” 
W 5 IU’ 2.59 1U’o 1.46 lo”0 5.92 IO’ 4.03 lo-'0 6.40 IO”’ 1.07 IU’O 1.55 lo” 1.33 lcr’ 

Al-26 D I IO* 1.87 lti 1.56 Iti 1.67 Iti 3.98 iti 3.79 lti I.44 IO’ 2.04 Iti LIS 1e 
W I tU* 6.39 IO-’ 6.04 IU’ 9.66 ‘0” 1.24 lti I.14 IOJ 5.24 IO” I.14 IOJ I.% 1e 

D I IQ* 4.54 lU’* 4.53 IO-‘] 2.92 IO”’ 4.53 Iu’* 4.53 IQ'* 4.53 lo-‘* 7.20 IO-” 5.93 IV” 
w I lu* 1.20 IO‘” 1.20 IO-” 3.59 IU’O 1.20 IQ’* 1.19 lo.‘* I ‘9 IO-‘] 3.79 IO”’ 5.9 lo-” 
Y I lu* 7.56 IU” 7.45 IO-” 3.86 IU’O 7.46 IO”’ 7.34 lo”’ 7.34 10.” 4.63 lo”* 6.03 IQ” 

si-32 D l IQ* 5.59 IU 5.59 lo-’ 5.87 IO-’ 5.59 IO.’ 5.59 lo-' 5.59 10.’ 5.83 IO” 5.10 103 

w I IU’ 1.53 lo3 1.53 IO’ 1.02 lo.’ 1.53 lo. 1.53 10.’ I.53 IO” 3.2’ IO-* 1.41 lo-@ 

Y I IQ’ 7.31 IU’O 7.3’ 10’0 2.27 IO4 7.31 IU’O 7.31 IU’O 7.31 lo- 2.70 to-’ 2.74 NT’ 

P-32 D 8 IU’ 4.83 IU” 4.83 10’~ 2.50 IO 5.97 lo” 5.81 lo-’ 4.83 IO”’ 7.94 lo"0 1.64 103 

w a 10-l 3.37 iu’” 3.37 IU’O 2.56 IO’ 4.17 IO-’ 4.05 lo” 3.37 lo”0 I.18 lo” 4.19 1e 

P-33 D 8 IQ’ 6.W IU” 6.W IO” 2.w lu’o 3.71 IU’O 9.84 10”~ 6.96 IU” 1.05 IU’O 1.71 UP 

W 8 IU’ 5.06 ‘0” 5.06 IU” 4.22 lo” 2.69 IU” 7.15 lo- 5.06 lo”’ I.50 1u’O 6.27 IO-

D 8 IO’ 5.70 IU” 5.70 lcr” 2.04 IU’O 5.70 IO” 5.70 IU” s.70 ‘0”’ 7.99 IQ” 8.1s IV” 
w 8 IU 4.54 IU” 4.54 IU” 5.07 IQ’ 4.54 IO" 4.54 IQ” 4.54 lo-” I.15 lo-10 6.69 IQ’@ 

Gucl 9.55 IU” 9.55 lo-” 9.55 IQ” 9.55 10” 9.55 lo”’ 9.55 IQ” 2.25 1o-'O 1.21 1w’O 

l v denLea waer vapor. 
'L&clkdorpnicoompnb. 
hhboll molloxide. 
kmbo~~dioridc. 
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Table 2.1, Inhalation, Cont’d. 

- -_____- Committed Dose Equivalent per Unit Intake (Sv/Bq) 

Nucl’de Class/f Gonad Breast 
_----_ 

Lung R Msrrow B Surface fhm Remainder Effective 

<-
Cl-36 D I.0 5.04 IU’O 5.04 lo“0 1.33 lo” 5.04 IU’O 5.04 10’0 5.04 lo”0 5.14 IV Lob 16H 

w 1.0 5.04 IU’O 5.04 lo”0 4.56 lo” 5.04 IQ’0 5.04 IW’O 5.04 lo”0 5.36 10.” 5.93 lc' 

Cl-38 D 1.0 3 85 lo”2 4.21 IO’” 2.20 IU’O 4.18 IO” 3.91 IO” 3.8s IO-” 2.49 lo”’ 3.u 16" 

w I.0 I.13 lo“’ 1.78 lU12 2.43 IO”’ 1.75 IU’2 1.55 IQ” 1.54 lU” 6.53 IU’I 3.20 16" 

(‘l-39 D I.0 4 46 lo’” 5.12 IO-‘: 1.77 lo”0 5.09 lo”1 4.65 lo.” 4.60 to’* 2.21 lo”’ 3.06 16” 

u’ 1.0 1.38 IU” 2.44 lo”’ 2.00 IU’Q 2.36 IU” 2.04 IO.” 2.08 10” 7.80 IU’I 2.75 16" 

PO48Midun 
k-40 DIO 3.19 lo” 3.08 lo” 4.66 lo” 3.10 lo-9 3.07 lo” 3.06 IO’ 3.21 lo-’ 3.34103 

K-42 D 10 1.08 lD”O 1.06 I’J’O 2.15 lU9 I.06 lo”0 1.06 IQ’0 1.05 lo”0 1.J7 IU’O 3.67 IQ" 

ii-43 D IO 9.69 IO.” 9.60 IU” 7.58 IO” 1.03 lo-‘0 9.65 16” 9.45 10.” 1.31 IU’O 1.87 16” 

IL-44 D I.0 2.03 lo”* 2.57 lo‘” 1.36 IO-” 2.52 lo”’ 2.28 IO” 2.38 IO’” I.59 IO”’ 2.24 16” 

K-45 D I.0 1.35 lo.” 1.72 10’12 8.35 IU” 1.71 lo”’ 1.51 IQ” 1.44 lo-” I.01 IO”’ 1.39 16” 

Cakittm 
(‘a-4 I H’3 to ‘43 lo”2 2.98 IU” 4.53 IU’O 1.62 lo“ 3.65 lr' 2.57 IV’* 1.53 10” 3.64 IO“0 

ca-4: w 3 I’Y’ 4.49 lo”’ 4.49 lo”’ 9.67 IO” 2.92 10’ 4.39 IO” 4.49 lo-” 4.27 IO’* 1.79 It’ 

c-a-47 w 3 IO’ 3.31 lo”0 I.94 lo”0 7.89 IO” 9.86 lo”* 2.71 IU 1.47 IU’O 1.69 lU9 I.77 la’ 

Scandium 
SC-43 Y I lo” I.53 lo”’ 7.10 lo-‘2 3.43 1u’O 8.22 IU” 4.90 lo-” 4.28 IO-” 7.56 IU” 7.a 16” 

SC-44 Y I 10” 2.69 IO-” I.34 lo”’ 6.56 IO“’ 1.48 IO” 9.05 IO” 8.57 IU’* I.45 lo”0 1.33 IO” 

sc.JJrr Y 1 IO.’ 7.39 lo”0 1.86 1t.v 6.58 IU’ 2.48 IO-” I.31 IO-‘0 8.96 IU” 3.36 lU9 10s 163 

SC-Jb Y I lo.’ I.30 10-s 2.15 lo” 4.62 lo“ 2.21 10-9 1.68 It? 2.02 lo-’ 4.79 IIT’ 8.01 lti 

SC-I? 1. I lo” 4.70 lo”’ I.15 lo”’ 2.03 lU9 2.46 IU” 1.39 IU” 4.64 1u’* 7.92 IO-” 4.!M 16” 

SC--c4 Y I IO” 7.77 IU’O 2.07 IU’O 2.77 lU9 2.60 IU’O 1.34 lo“” 1.05 lo-‘0 1.72 lU9 1.11 IP 

SC-49 Y I 10.’ 2.60 IO”’ 2.66 IU” 2.06 1o”O 4.60 iu” 4.54 lo“’ 2.61 IO-” 9.30 IU” 2.75 16” 

Tl1anlml 
TV44 D I to” I.22 IO” 1.09 IU: 1.12 IU’ 1.22 IO’ 1.15 IO.7 1.10 IO’ 1.34 lo” 1.22 1Q’ 

w I IOF 3.20 lo.’ 3.04 10-8 1.47 IO’ 3.39 lo” 3.14 Iti 3.03 ll? 4.11 IOJ 4.84 Iti 

Y 1 lo” I :b lo” 3.99 lo” 1.97 I’Y 4.17 lo” 3.49 IOJ 3.70 lo-’ 6.91 101 2.75 16’ 

fl-45 D I IQ: 1.66 IO”’ I.01 IO”’ 2.36 IO”’ I.10 IO” 8.80 10” 8.30 IO-‘* 7.47 lo”’ 5.82 lo-” 
w I IOF 7 92 IO.” 5.39 lo”2 2.93 IO“’ 5.75 lo-‘2 4.22 lo.” 4.18 IU” 4.42 lo”’ s.21 IQ" 
Y I 10.: 7 h0 lo’” 4.34 lo.‘] 3.14 IU’O 4.69 lo.” 2.96 IO-‘* 2.87 IQ” 5.28 lo”’ 5.69 16" 

Vanadium 
V-41 DI lo.2 I97 IO” 1.93 lo”2 1.05 IV 2.19 IO-” 1.89 lo-‘* 1.65 lo”’ 1.74 IQ” 1.90 16” 

vi I IO.2 5.49 IV” 9.92 lo“’ 1.15 IV 1.04 IV” 8.81 lo’” 8.92 IU” 3.93 IU” I.54 16” 

v-4x D I lo.: 9.40 IU’O 6.43 lo”* 1.34 IO-9 2.27 IO” 2.43 IO’ 4.82 IU” I.37 IU’ 1.u l@ 
w 1 IO’ I30 lo’9 7.42 IO” 1.14 IO-8 1.08 I o-9 8.69 lU’* 5.51 IO.‘0 2.60 lcr’ 2.76 lcr' 

v-49 D 1 lo.’ I.09 lo”’ 1.08 IU” 2.39 lo”’ 1.65 1u’O 4.19 IQ” l.If lo-” I.88 IQ” 4.56 10”’ 

U’ I lo’? 2.RO IO’” 2.81 lU’z 6.30 1U’o 4.04 IO” I.03 IU’Q 2.71 IU” 2.86 lo”’ 9.33 16” 

Clvomium 
<‘r-4n D I IO.’ 1.22 lo.‘0 7.56 lo”’ 1.43 IU’O 1.05 10’0 8.92 lo“’ 6.80 lo-” 1.52 lo”’ 1.22 16” 

N I IO.’ I.31 1U’O 6.55 IU” 7.19 IU’O 8.31 IO-” 5.70 IO” 4.88 IO-” 2.07 IU” 2.11 l6H 

Y 1 lo” 1.36 IU” 6.55 IO”’ 9.50 lo“0 8.10 lo-” 5.20 IO-” 4.68 It?” 2.22 lo-‘0 2.37 lUn 

Cr.49 D I IU’ 2 84 IO-” 2.54 lo’” 1.02 IU’O 2.82 IO” 2.36 lo”’ 2.10 IU” I.93 lo”’ 1.n 1v” 

w I IO” ‘.99 IU” 1.34 IO”’ 1.13 IU’O 1.42 IO-” I.18 IO” 1.16 II)-‘* 5.13 lo”2 157 IQ” 

.I’ I :o.: 4 bl 10-l’ I.04 10”2 1.22 IO.10 1.09 lo”* 8.28 IO” 8.32 IO-” 5.19 IO’” I.68 16” 
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Table 2.1, Inhalation, Cont’d. 

Committal Dac Eqttir~kttt per Unit h&c (Sv/Bq) 

Nuclidc Clurlf’ Gonad Breast Luq R Msrrow B Sttrfrcc Thyroid Rcmrindcr Effective 

cr-51 D I lo” 2.71 IQ” 1.94 IU” 3.81 lo”’ 2.68 IU” 2.74 IU” I.82 IO-” 3.55 10.” 2.9s IC” 

w I lo-’ 2.21 IO-” 1.50 IU” 3.77 IU’O 1.87 IU” I.50 IU” I.10 IU” 4.93 IQ” 7.m lo-” 

Y I IO-’ 2.03 IU” 1.58 IU” 5.34 10’0 I.87 IO-” 1.39 IO-” 1.08 IO” 5.26 IO-” 9.#3 IV” 

D I IO’ 3.57 lU’* 3.22 lU’* I.66 IU’O 4.13 IO-” 4.07 I’?‘* 2.79 IO-” 3.01 10” 3.10 IV 

w I IU’ I.04 tu” 1.56 lU’* 1.86 IU” 1.78 tu’* I.61 to’* 1.39 IO-” 7.83 IO-‘* 23 IV” 

h-52 D I IO’ 9.63 IO-” 6.61 10’0 I.31 103 I.20 IU’ 1.20 103 4.89 IO-” 1.80 lo-9 1.23 Iti 

w 1 10” 1.17 IO-’ 5.21 IQiO 4.24 IQ’ 6.99 IO”’ 5.30 IQ’@ 3.41 IU’O I.84 lo-’ l.!u 1rJ 

Ma-52m D I IO-’ 2.07 IO-I2 2.27 IO” I.03 IU’O 2.43 IO-‘* 2.06 lo-” I.82 lU’* 1.57 IQ” 1x3 lo-” 

W 1 lo” 6.34 IU” I.31 lo-” 1.11 lo-‘0 1.31 lo-” I.08 IU” I.08 10.” 3.71 lU’2 1.5. IC” 

MO-53 D I lo” 7.81 IO-‘* 7.64 IU” 2.34 IQ” 1.07 IU’O 1.11 lr’ 7.98 IV 5.18 IU” 6.78 ItI-” 

W 1 IQ’ 2.95 IO-” 3.14 IU” 8.70 lU’* 3.72 IO-” 3.85 IU’O 2.78 lU’* 4.27 IO-” 1.35 lCM 

MD-54 D I IO-’ 8.85 IO-” 9.13 IU’O I.18 lU9 1.66 lti 2.56 1U9 6.52 IU’O 2.09 Iti 1.42 lr’ 

w I IO’ 7.09 IU’O 8.59 lo-‘0 6.66 1U9 I.10 IO- 1.25 Iti 7.40 tu’* 1.72 lo’ 1.81 la’ 

MB-56 D 1 IQ’ 2.19 IU’” 1.47 IU” 4.40 IW’O 2.36 IO”’ 2.05 IO” 1.20 IO” 1.25 IU” 1.02 ICN 

w I IO-’ 9.46 IQ” 1.79 IO-” 5.37 lo”0 1.02 IO”’ 8.23 1O”J 6.18 IV 6.50 IO-” 8.91 lo-” 

lra 
Fe-52 D I lo” 1.78 IU’O 1.04 IO-‘0 1.70 IU9 I.15 lo”0 9.43 lo-” 8.59 IO-” 7.67 IQ” 5.13 IW” 

w I IQ’ I.29 lo“0 5.83 lo-” 2.53 IO-’ 6.66 IQ” 4.50 lo-” 3.82 IO-” 7.89 lo“’ 5.92 1P 

Fe-55 D 1 IU’ 5.23 IQ” 5.09 IO-‘0 5.19 lo- 5.17 IU’O 5.14 IU’O 5.42 IU” I.21 IO-9 7.26 IP 

w I lo” 1.79 IU’O 1.74 IO- 1.06 IO’ 1.76 lo- I.75 10’0 1.85 LU” 4.37 IU’O 3.61 IC” 

Fe-59 D 1 lo” 3.32 IQ’ 3.01 IO-’ 3.50 IQ’ 3.18 lOa 2.91 IQ’ 2.95 IW9 5.81 Iti 4.m lr’ 

w 1 IO’ I.39 tug 1.26 IO-’ 1.38 lti I.31 lo-’ 1.11 Iti 1.17 lo-’ 2.96 lU9 330 lr’ 

F&60 D I IU’ 1.73 IU 1.55 IU’ I.55 10’ 1.62 IO-’ 1.50 IU’ 1.50 lo-’ 2.93 IU 2.02 lo-’ 

W I lo” 6.06 Iti 5.43 lti 7.31 IOJ 5.69 lo-’ 5.20 Iti 5.27 Iti 1.03 IU 7.29 1e 

w 5 IO’ 2.00 IU’O 6.56 IU” I.71 IO-9 7.84 IQ” 4.65 IU” 3.w IQ” 7.78 IU’O 510 I#-‘” 

Y 5 IU* 2.26 10” 6.19 IO-” 1.78 IO* 7.60 lo-” 4.03 IU” 3.12 lo-” 9.14 IU’O 5.65 w’” 

GG6 W 5 IU’ 2.34 lU9 2.15 IU’ 2.79 IO’ 2.21 lo-9 I.68 lo-9 I.82 Iti 4.72 lU9 b.04 lr’ 

Y 5 16’ 2.16 IU’ 3.42 lU9 5.93 lo-’ 3.36 Iti 2.53 IQ’ 2.91 IO’ 6.70 lcr’ 1.87 1e 

c&b57 W 5 lUz 1.63 lUio 1.56 IU’o 4.05 IU9 2.54 IO-‘o 1.97 IQ’0 I.13 IU’O 4.05 lo-‘0 7.12 lWm 
Y 5 IU* 1.24 IO-” 3.75 IU’O 1.69 IO-’ S.88 lUio 4.52 IO-” 2.71 IU’O 8.22 IQio 2.45 lr’ 

b58 W 5 IQ’ 6.52 IU” 6.11 lU’* 7.94 IU’ 6.33 lUio 4.78 IO-‘0 5.52 IU” I.35 IU9 1.72 IO-+ 

Y 5 lo“ 6.17 IO-” 9.37 IQ’0 I.60 IOJ 9.23 10” 6.93 lU’* 8.72 IU’O 1.89 IO’ 2.94 lr’ 

Co-5Um w 5 IO-’ 3.49 lO-‘z 3.38 lU'2 8.82 IO-” 3.48 IQ’* 2.68 IO-” 3.09 1’3” I.90 IU” 1.82 w” 

Y 5 IO-2 3.14 IO” 5.03 IO-‘* 1.34 lo.10 4.92 IQ” 3.72 IU” 4.69 IW’* 2.32 IO” 2.54 IV” 

w 5 IU’ 4.05 lo-9 4.16 IQ’ 3.57 IOJ 4.25 Iti 3.54 ICP 3.72 lo” 7.65 IU’ 6.u lr’ 

Y 5 lU* 4.76 IO’ 1.84 lti 3.45 IQ’ 1.72 Iti 1.35 Iti 1.62 lo-’ 3.60 Iti 591 w 

CO-6Otll w 5 IO-’ 1.92 IO” 2.08 IO-” 2.86 IQ” 2.12 IQ” 1.83 IO-” 1.85 I@’ 5.16 IO” 3.7@ I#-0 

Y 5 IO’ 1.83 IQ” 1.12 IO-” 4.16 IO-” 6.67 IU” 5.25 IQ” 6.20 IU” 1.60 10” 5.74 IV” 

661 W 5 I@* 8.03 IO” 8.00 IQ” 1.83 lOi 1.04 IO” 8.99 IO-” 6.87 IO-” 1.26 IO” 2.62 IV’ 

Y 5 IQ’ 3.30 IQ” 3.01 1’7” 1.98 IO-” 5.24 IU” 3.72 IO-” I.71 IO” 1.54 IU” w 18” 

Co-62m W 5 IO” 3.26 IO” 8.54 IO” 6.78 IU” 8.16 IU’J 6.69 IO” 7.79 IQ” 2.12 IQ” 9.12 I@ 

Y 5 lo-’ 1.64 IU” 7.31 IU’J 7.14 Icr” 6.84 IU” 5.33 Ice’ 6.45 10-t’ 2.21 lU’2 9.s. IC” 

Ni-56 D 5 lU1 7.76 10“’ 4.96 lUio 6.99 IO-” 5.67 IU” 4.86 1’3” 4.79 l@‘O 8.73 IO” 7.11 IP 

W 5 lo” 7.87 lU’* 4.21 M3”o 3.68 IU’ 4.81 IU” 3.35 to- 3.27 IO-” I.04 Iti 1.09 lr* 

Vapor 1.11 IO-’ 9.46 IQ’O I.09 IO-9 1.05 IO’ 9.51 lo-‘0 9.13 IQ”’ I.28 lU9 1.12 rr’ 
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- --_-. _---.-_--.- Table 2. I, Inhalation, Cont’d. _-._----. -
.__- __--- - Committed Dose Epuivatcnt ar Unit Intake (Sv/&) 

Nuclide Class/f, 
_ ..-_ .-

Gonad 
--_-._ 

Breast 
__--- _. 

Lung R Marrow B Surface Thyrotd 
_.. 

Remainder Effcctlvc 

Ni-57 D 5 10-j 2.30 IO”’ 9.51 lo”’ 5.61 to”’ 1.12 lo.‘0 8.20 lo”’ 6.92 lo“’ 4.33 IU’O 2.87 I w” 

w 5 lo” 3.33 ID”0 I.02 lo“O I.41 10’9 1.24 IO-” 7.04 to’” 5 16 IO”’ 7.48 lo”O 5.11 lo-” 

VSpOf I.64 lo”O I.44 lo”0 5.55 IU’O I.57 lo”O 1.42 to“’ 1 36 IO-” 1.99 IU’O 2.16 lo-” 

Ni-59 D 5 IO-’ 3.S9 lO”O 3.46 IO”’ 3.59 IcYP 3.54 toto 3.51 lo”0 3.77 lo”” 3.63 lo.” 3.58 lo-” 

w 5 lo“ I.09 lo”0 1.05 lo”” 1.20 10’9 1.06 Icr’O 1.05 lo”O 1.14 IO’” 1.40 to.‘O 2.43 IQ” 

Vapor 7.43 IO“0 7.15 lo”O 7.14 lo”0 7.31 lo“O 7.25 lo.‘” 7 80 lo”0 7.33 lo”O 7.31 lo-” 

Ni-63 D 5 IO“ a.22 I@‘” a.22 l@‘O 8.74 I@” a.22 lo”O 8.22 lo.‘” a.22 ml0 R.59 lo”0 8.39 lo- 

W 5 10.’ 2.47 IO”’ 2.47 to”’ 3.07 Iv9 2.47 lo.“’ 247 lo"0 2.47 to”’ 3.67 lo”0 6.22 lo-” 

Vapor 1.70 to’* 1.70 l@S 1.73 KY9 1.70 10’9 1.70 10’9 1 70 Iv9 1.70 IO-9 1.70 lo-’ 

Ni-65 D 5 lo” 8.46 IO-‘* 6.48 10.” 3.11 lo“O 6.70 IO’” 5.79 IF’1 5 54 tu” 7.98 to.” 6.55 IO-” 

W 5 lo” 3.27 IO”’ 2.95 to’” 3.81 IO“0 2.99 IO’” 2.38 lo”2 2 30 lo”’ 4 15 lo”’ 5-99 lo-” 

Vapor 1.08 lo”’ I.21 IO” 6.80 lo”0 1.21 lo”’ I.)4 lo”’ 1 16 lo”’ I.66 IO“’ 9.32 IO-” 

Ni-66 D 5 IO” 1.28 Iv’0 1.22 lo“O 2.84 ICY9 1.22 lo”O I.21 Icr’O 1.21 lo.‘0 1.7R 10’9 9.4ft lo-” 

w 5 10’1 4.30 lo-” 2.97 I@” 9.52 IO” 3.09 IV” 2.77 IO” 2.75 lo’” 3.61 IO’9 23 103 

Vapor 2.68 IO” 2.67 to”’ 2.37 IO” 2.68 IO"' 2 67 1v’O 2.68 to”0 3.17 to.10 5.35 IO“’ 

cqpcr 
cu-60 D 5 lo” 3.12 IO-” 3.39 lo-” 9.66 IO-" 3.38 IO”’ 2.74 lo’” 2.71 I@‘* I76 ID-” 1.87 lo-” 

W 5 lo” 8.92 I@” 2.06 IO.” 1.04 lo”O I.99 I@‘* 1.62 IO’” I.75 1@” 5.07 to‘” 1.49 fo-” 

Y 5 to” 4.96 IO-” 1.80 lo’” I.11 lo-‘0 1.70 I@” 1.31 IO” 1.45 to” 5 28 IO-l2 1.56 lo-” 

CU-61 D 5 IO-’ 1.43 lo”’ 1.04 lo”’ 2.18 10’0 I.13 lo”’ 9.44 I@” 9.06 IO’” 5.61 IO-” 5.00 lo-" 

w 5 lo” 7.00 IO’” 5.82 lo.‘* 2.73 to“ 6.19 IO.” 4.79 IO’” 4.81 10.” 3.46 lo’” 4.6ll lo-" 

Y 5 IO’ 6.77 I@‘* 4.96 lo’” 2.93 18” 5.28 IO’” 3 74 to’” 3.73 to‘” 406 ICY” 5.06 lo-” 

cl’-64 D 5 lo” 1.64 lo”’ 1.23 ICr” 2.03 IO-” I.34 I@” 1.20 to”’ 1.16 IO.” 6.74 lo”’ 5.29 lo-" 
w 5 lo” I.21 to”’ 7.26 lo.” 3.35 lo”O 7.99 I@‘? 6.34 lo.” 6.10 IO’” 7.89 I@” 6.93 lo-" 

Y 5 I@’ 1.24 lo”’ 6.38 IO.” 3.50 I@‘0 7.12 IO’” 5.29 l[r” 4.98 IO.” 9.20 IO”’ 7.4a Iv-” 

cl’-67 D5 10’ 7.13 lo”’ 6.10 IO”’ 4.60 l@‘O 7.24 IO”’ 671 lo“’ 5.81 lo”’ 2.96 I@” 1.83 10-n 

W 5 lo” 4.96 lo”’ 3.50 I@” 1.52 IO-9 4.43 lo“’ 3.77 lo”’ 3.05 lo”’ 3.5a lo”0 3.15 lo-‘* 

Y 5 I’?’ 4.77 IO”’ 3.08 IO”’ 1.59 to“ 3.99 lo“’ 3.29 lo-” 2.60 ICY” 3.95 lo”0 3.32 IO-” 

zhc 
h-62 Y 5 IO-’ 6.74 IO-” 3.13 lo-” 2.78 Iv9 5.83 10.” 4 71 lo-” 2.94 to”’ 6.90 I@” 5.57 IW” 
Zn-63 Y 5 I@’ 3.78 lo”’ 9.71 I(T'J I.64 lo”0 9.38 lo”’ 7.21 IO”’ 8.27 lo”’ 6.25 14" 2.2018-" 
Zn-6J Y 5 IG-’ 2.03 I@* 3.08 IIT’ 2.10 lo” 3.62 IO9 3.36 IO-’ 3.02 IO.’ 4.66 lU9 SJl 1’9 

Zn-69 Y 5 I@’ 2.77 IO-” 2.77 I@” B.00 lo"' 3.56 lb” 3.43 lo”’ 2.77 IO”’ 3.21 IQ” 1.06 lo-" 
Zn-69m Y 5 lo-’ 3.30 I@” 1.73 lo”’ 1.00 lo-' 2.98 IO-” 2.38 IO-” I.35 lo“' 2.83 to”’ 2.20 lo-” 

Zn-7lm Y 5 IO-’ 1.61 lo”’ 1.10 I@” 5.87 IO"' 1.28 lo"' 9.25 IO” 8.13 I@” a.99 IO”’ I.05 lo-‘@ 

Zn-72 Y 5 IO-’ 5.18 IO-‘0 2.79 lute 5.21 lo-' 4.64 lo- s.53 IP 2.28 I@‘0 1.59 lo” 1.35 lo* 

Ga-65 D I IU’ 7.32 IO” 8.97 lo”’ 5.44 lo-" 9.90 lo”’ 8.98 IQ” 7.69 IO-” 6.85 IO-" 9.07 lb" 
W t I@’ 2.23 IO”’ 5.17 lo-" 5.80 lo-" 5.42 lo”’ 4.65 IO-" 4.66 lo"' I.43 10”~ 7.61 le-‘z 

Gd6 D I I@’ 1.37 IO’o 7.31 lo-" 1.36 IO-’ 1.47 lo”0 1.30 lo”0 6.11 IO-” 6.39 l(r’O 4.23 lo-” 

w I IO-J 1.10 IO-‘0 4.29 IO-” 2.07 IO-' 6.35 lo”’ 4.59 IQ-" 2.78 10”’ 7.03 10-J 5.03 lo-” 

Ga-67 D 1 IQ’ 5.04 IO-” 2.ao IO-~] I.48 lo- 8.00 IO” 3.98 to-‘0 2.25 lo"' 1.28 IO- 950 lo-” 

W 1 IO-’ 6.12 IO-” 1.83 tU” 5.37 VP 3.71 IO” 7.84 IO”’ 9.43 IO‘” 2.04 IU'O 1.51 1P 

GI-68 D I IO-’ 5.49 IO-‘I 4.40 lo-" I.88 lo“0 5.71 lo”’ 4.91 to.‘* 3.77 lo”] 3.95 lo-" 3.74 IV” 

W I to” 1.69 IO-” 2.15 10.” 2.15 lo”0 2.47 IO-” 2.06 K+ 1.88 l&‘l 1.26 IO-” 3.07 10-J’ 

Ga-70 D I lo” 3.75 IO” 3.76 lo“' 5.30 to” 4.45 lo"' 4.39 l[r'J 3.75 lo”’ 6.44 IO’” a.s2 lo-” 

w I to’ 1.11 I@” I.14 IQ" 5.74 lo"' 1.34 lo”’ 1.32 lo“’ 1.14 lo”’ 9.57 lo”’ 7.24 lo‘” 
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Table 2.1, Inhalation, Cont’d. 
------_ 

Committed Dat Equinkttt pa Unit lathe (Sv/Bq) ---_ 
Nuclidc Chfo/f, Goo8d L’J’Ja RMSITOW B surfwr TM-+J Remtinder Effoctiw 

G-72 D I IO’ 2.00 IQ’0 9.75 IO” 9.93 WJ 1.77 IO’0 I.52 IU’O 7.53 IU” 5.92 IU” 3.09 IC” 

w I 1u’ 2.05 IO-” 6.86 IO-” 1.67 Iti 9.44 IU” 6.23 IO” 3.99 IO” 7.53 IU’O 5.02 IO-‘@ 

G1-73 D I IQ’ I.55 IQ” 1.05 IO” 4.14 IQ’0 2.33 lo“’ 3.50 IU” 9.15 IQ” I.39 IU’O 1.01 IO-” 

w I IO’ 7.82 ic+ 4.37 IU” 5.54 IU’O 7.97 IU” 9.85 IU” 3.16 IU” 1.09 IU’O 1.03 ICM 

co’ ’ 
D I.0 I.85 IO-” I.95 IQ” 3.45 IQ’0 2.05 IU” 1.87 IO” 1.92 IO” 4.22 IO-” 652 II” 

w I.0 1.05 IU” 1.45 IO-” 5.57 IU’O I.48 IQ*’ 1.30 IQ” 1.37 IQ” 3.79 IO” 8.56 It” 

Gc-61 D 1.0 1.22 IU” 1.63 IO-‘* I.01 IU’O 1.66 1u’* 1.49 IO-” 1.47 1u’* I.16 IO” I.64 It” 

w I.0 3.90 IO” 8.51 IQ” I.10 IU’O 8.68 IU” 7.39 IQ” 7.63 IQ” 2.61 IQ” 1.44 II” 

G&a D I.0 I.54 IV’0 I.54 Ice@ 2.36 lo” 1.59 I@‘0 1.52 IO-” 1.52 IU’p 2.54 IO” 4.49 IC” 

w I.0 2.16 IO” 7.50 IQ’0 I.11 10’ 7.17 IU’O 5.94 IO’@ 6.90 10” 1.43 IU’ I.40 lti 

G-69 D 1.0 4.23 IO” 4.59 IO-” 5.33 la-‘0 4.81 IU” 4.36 IO” 4.53 IO” 8.28 IU” 1.15 IQ” 

w 1.0 3.00 IQ” 5.02 1U” I.U lo3 5.03 IU” 4.35 IO” 4.82 iu” 1.02 10’0 2.27 IP 

G-71 D I.0 1.20 IU” I.16 1U’* 2.53 IQ” I.17 IU’Z I.15 IQ’] 1.30 IU” 2.08 IO” 4.35 ltv 

w 1.0 9.45 IO” 1.36 IO-‘* 2.66 IIY’O 9.22 IO” 9.09 IO” 1.02 IQ” 2.06 IO” 3.31 IQ” 

G-75 D I.0 1.93 IU” I.% lo-‘* I.19 IQ’O 1.98 lu’* I.% lo”’ 1.94 IO-” 1.27 lo”’ 1.92 IQ” 

w I.0 5.78 IO” 6.22 IU” 1.39 IU’O 6.31 IO” 6.15 IU” 6.03 IO-” 4.20 10’~ 1.83 IQ” 

G-77 D I.0 4.42 IQ” 4.75 IQ” 1.07 lo3 5.00 IO” 4.66 IO” 4.56 IO-” I.12 IU’O 1.89 IQ” 
w I.0 2.59 IQ” 3.43 IO-” 1.98 IO’ 3.56 IU” 3.21 IQ” 3.18 IO” 9.77 IU” 2.85 IP 

G-78 D I.0 1.25 IO” I.34 10” 4.44 lo“0 1.38 IO” I.30 10” I.29 IU” 4.74 IO”’ 7.51 1Q” 

w I.0 4.59 IQ” 6.33 IO-‘* 5.51 lU’0 6.36 lU’* 5.74 IO” 5.85 IQ” 2.74 I@” 7.75 lb” 

As-69 w 5 IO-’ 9.99 IU” 8.74 IU’J 9.52 IO” 9.08 IU” 7.18 IQ” 7.47 IU” 4.03 lo’” I32 lb” 

b-70 w 5 IO-’ 3.18 lo“* 5.36 IO” 2.25 IU” 5.26 tU’* 4.20 lo-‘* 4.70 IO-” I.55 lo”’ 3.42 IV” 

As-71 w 5 IO’ I.16 IO” 6.00 IO” 1.53 IU 7.32 IU” 5.26 IO-” 4.44 IQ” 3.68 IO”’ 3.44 IQ” 

h-72 w 5 lo-’ 2.01 IU’O 1.09 IQ@ 5.11 IU’ 1.20 IQ’0 9.13 IU” 8.85 IU” 1.34 lo” 1.10 Iti 

h-73 w 5 IU’ 3.01 IU” 3.30 IU” 6.94 IO’ 3.60 IU” 3.31 IU” 2.74 IU” 2.76 IO”’ 9.34 IO-” 

As-74 w 5 IQ’ 3.17 IU’O 2.91 IQ” 1.32 lo-’ 3.04 IU’O 2.44 IQ’0 2.55 IO”* 1.29 lo’* 2.15 103 

As-76 w 5 IO’ 7.54 lo”’ 5.33 IU” 5.02 IO’ 5.59 IO” 4.90 IQ” 4.80 IO-” 1.24 IO-* I.01 Iti 

h-77 w 5 IU’ I.21 IO” I.13 IV” I.46 IO 1.15 I@” I.12 IU” 1.11 la-l’ 3.43 IO-IO 2.85 IQ” 

As-78 w 5 IO’ 3.55 10’1 4.18 IO” 5.07 10’0 4.18 IO‘” 3.54 l(r” 3.70 IO” 3.04 lo“’ 7.22 IQ” 

se-70 D 8 Iu’ I.16 IQ” I.08 IU” 2.28 IO-10 I.12 IO” 9.43 lo-” 9.36 IU” 4.56 IU” 4.75 II” 

w a IO’ 3.80 lo’* 5.84 IU” 2.61 IU” 5.84 Kr” 4.74 IU” 5.10 10’~ 1.82 10’” 3.96 IQ” 

SC-73 D 8 lu’ 3.70 IU” 3.24 IU” 4.83 IU’O 3.69 10” 3.21 IO” 2.90 IO” 1.18 IO-” 1.14 IP 

W8 lo” 2.24 IU” 2.08 lo’” 7.05 IU’O 2.34 lo”’ 1.93 IU” 1.75 lo”’ 8.92 IQ” 1.24 It” 

Se-73m Da lcr’ 3.16 lo’” 2.85 IU’” 5.82 IU” 3.17 1u’* 2.78 IU’* 2.56 IU’* I.17 IO’” 1.22 IQ” 

w a IU’ 1.78 IQ’* 1.75 IU” 7 74 IU” I.94 IO” I.60 IU’” I.50 IU” 7.33 IO” 1.2s IC” 

se-75 Da IO-’ 1.29 I@ I.08 IO-’ I.36 lo” 1.54 lo-’ 1.27 lo” 8.52 IU” 3.50 IQ’ I.95 la, 

w a IO’ I.10 IO’ I.09 lo” 5.u I@’ I.50 IO- 1.23 IQ’ 8.39 IO-” 3.18 lU’ 2.29 lo* 

se-79 Da IO’ 6.79 IU” 6.79 I@” a.47 l(r’O 6.79 IQ” 6.79 IO“’ 6.79 IO” 4.24 IV’ i.n ~a’ 
w a 10-l 5.98 10” 5.98 IU’O 9.81 IQ’ 5.98 10’0 5.98 IU’O 5.98 IQ’0 3.77 IU’ 2.u lo* 

se-a I Da IU’ 3.13 IQ” 3.15 lo”’ 4.45 IO” 3.15 IO” 3.14 IO” 3.14 lo”’ 4.82 10” 6.97 IC” 

wa IU’ 9.03 IU” 9.32 lo“’ 4.79 IO-‘” 9.34 IU” 9.25 IO-” 9.26 lo”’ 6.81 IU’J 4.01 lo-” 

Se-8lm D 8 IU’ 2.14 IO’* 2.13 lU’* 1.37 IU’O 2.16 IO’* 2.13 lU’* 2.1 I tu” 2.06 IO” 2.39 lb” 

____-- w a IQ’ 6.02 IV” 6.21 IU” 1.59 IO’0 6.33 IU” 6.21 IQ” 6.08 IO-” 6.35 IU” 2.13 IQ” 
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Nuclide 

St-83 

clan/r’ 

D 8 IU’ 

W 8 IU’ 

Gonad 

2.27 IU” 

6.79 IO” 

Table 2. I, Inhalation, Cont’d. 
___ -_ 

Committed Dose Equivrknt per Unit Intake (Sv/Bq) - -.__ 
Breut Lung R Mwrow B Surfrcc Th)TOid Rcmrindcr FJfectivc 

2.60 IQ” 

1.45 lo-” 

7.91 IO” 

8.94 10’~ 

2.62 IO’* 

I.43 IQ” 

2.23 IO” 

1.19 IO-” 

2.23 lo”* 

1.29 IU” 

1.29 IU” 

4.48 lb” 
1.48 W’J 
1.27 16” 

Br-74 

Br-74m 

h-75 

8r-76 

Br-77 

%r-80 

h-nom 

Br-82 

81-83 

Br-a4 

RJ”’ 
Rb79 

RbNl 

RbNlm 

Rb82m 

Rb83 

Rb84 

Rb86 

Rb87 

Rb88 

Rb89 

D I.0 

w 1.0 

D I.0 

w 1.0 

D 1.0 

w I.0 

D I.0 

w 1.0 

D 1.0 

w I.0 

D I.0 

w I.0 

D I.0 

w I.0 

D I.0 

w I.0 

D I.0 

w 1.0 

D I.0 

w 1.0 

D 1.0 

D 1.0 

D I.0 

D I.0 

D I.0 

D I.0 

D 1.0 

D 1.0 

D 1.0 

D I.0 

3.34 IO” 

1.07 IU” 

6.62 IO-” 

2.07 IO”* 

6.75 IU” 

2.4o IU” 

I.66 IO’0 

I.01 1u’O 

4.65 IO” 

3.38 iuli 

4.02 IU” 

I.11 lo-” 
1.80 iott 

7.53 lo”’ 

2.52 IU’O 

1.69 10” 

3.28 ~a-~* 

I.13 tu” 

2.84 10”~ 

8.51 iutJ 

1.21 lot’ 

9.79 IU” 

I.31 IU” 

3.80 10’~’ 

I.25 lo” 

1.58 iu* 

1.34 lo- 

7.16 IU” 

I.31 to-‘* 

I.34 to”* 

4.37 IU” 

2.52 IU” 

8.30 1U” 

4.38 10”~ 

8.01 IU’* 

4.30 IU” 

1.58 iuio 

I.16 lo-” 

4.28 iUtt 

4.02 IO” 
4.25 IU” 

1.34 lo”’ 
1.82 10~’ 

7.94 IO” 
2.37 IO-” 

2.10 IU’O 

3.29 IO”’ 

I.14 lo’” 

3.31 10” 

1.55 lo‘” 

1.70 10’” 

I.09 IU” 

1.43 Lo-” 

4.53 IU” 

I.10 lo-9 

I.44 lo” 

1.33 lo” 

7.16 IO-” 

1.43 IU’” 

1.73 IO” 

1.27 lo”0 

1.38 10”~ 

2.45 lUto 

2.71 IU’O 

I.% 1u’O 

2.30 10”’ 

I.45 10-9 

2.55 IO” 

I.12 IU’O 

2.80 iUio 
5.01 lo”’ 

5.37 lo”’ 
5.84 iuto 

7.77 lo”0 
7.82 iuio 

1.68 lU9 

1.50 IU’O 

1.82 iUio 

1.56 IO”’ 

I.71 lo”0 

4.31 10” 

2.45 IO-” 

8.27 10’~~ 

4.26 lo“J 
8.43 10’~ 

4.44 IO’” 
1.65 lU’* 

I.19 lo-‘0 

4.97 IO’” 

4.48 10’~’ 

4.24 IU” 

1.33 IU’J 
1.86 IU” 

8.08 IO” 

2.54 IO”’ 

2.18 10”~ 

3.30 IU” 

I.14 lo’” 
3.27 I@” 
I.51 IO” 

7.94 IO-” 1.76 lUt2 

1.83 iuto 1.35 10” 

2.99 10”’ I.77 lo.‘* 

2.53 IO”’ 5.22 IO” 

l.3S lo” I.64 10-v 

2.03 IO-’ 2.1s IO.9 

3.30 I@ 2.32 IO-’ 

1.05 10-9 1.27 I’T9 

1.47 IU’O 1.45 I@ 

6.80 IU” 2.02 IO’” 

3.74 IO” 
2.03 lU’* 

7.36 IO’” 
3.60 lo’” 
7.64 IU” 
3.82 IO-‘* 

I.54 IQ’0 

1.08 10.‘~ 

4.47 lo”’ 
3.92 lo“’ 
4.16 lo“’ 

1.27 IO”’ 

1.84 io-ll 

7.92 IO-” 

2.31 IU’O 

1.92 IQ” 

3.29 IO’* 

I.14 lo’” 

2.99 lo.” 

1.31 IU” 

1.62 lo’” 

I.50 lo”’ 

1.98 IO.‘* 

4.94 lo‘” 

I.90 10’9 

2.77 lO-9 

4.27 lU9 

2.40 10’9 

1.47 lo.‘* 

2.54 IO” 

3.95 lo.” 
2.25 lo’12 

7.64 IO’” 
3.98 10” 

7.42 lo.” 

3.83 10.” 

1.57 IU’O 

I.12 lo-lo 

4.20 10”’ 

3.79 lo“’ 
4.19 lo”’ 
1.32 IO” 

1.81 10’~’ 

7.75 lo’” 
2.38 10”~ 

2.06 IQ’O 

3.29 IO’* 

I.14 IUL’ 

3.12 lo’” 

I.43 1u’* 

1.53 IO’” 

1.03 IU” 

1.35 IO’” 

4.37 IO‘” 
I.10 lo” 
1.44 IO.’ 
1.33 lo-’ 
7.16 IO”’ 

1.37 lo-” 

I.61 ID“* 

1.93 iu” 

6.27 IU” 

3.53 lo“’ 

1.21 IO”’ 

2.50 lo’” 

1.23 IU” 

2.26 IO”’ 

2.07 1U” 

5.82 10’~’ 

6.29 IO” 

4.56 lUt2 

6.71 lo”’ 

3.87 10”’ 

2.68 IU” 

3.15 lo”0 

3.31 lo”0 

I.13 lo”’ 

5.31 IO’” 

1.87 lo”’ 

4.98 10”~ 

9.83 lo”* 

2.22 lo’” 

3.28 iUl* 

7 54 lo-” 
I 36 lo-’ 
I.75 1u9 

I 38 lU9 

7.20 IU’O 

1.38 10‘” 

8.14 10“~ 

2.33 lb“’ 

I.95 IQ” 

4.43 IQ” 

3.81 IC” 

3.51 lb” 

3.33 lo-” 
3.36 IO-” 

4.32 tCn 
5.15 IC” 

7.46 lo-” 

7.62 IQ” 

6.72 IO-” 

9.22 IQ” 

1.06 lo-” 

3.31 iw” 

4.13 lo-” 

2.33 IO-” 

2.41 lb” 
261 IO-” 

227 lb” 

133 IQ” 

3.51 IV” 

5.43 lo-” 

7.83 lo-” 

1.33 lo* 

1.76 103 

1.79 II-P 

a74 iuto 

226 IQ” 

l.lb IO-” 

sr-80 

Sr-8 I 

Q-82 

Sr-83 

Sr-65 

Sr-85m 

D 3 IU’ 

Y I lo’* 

D 3 lo” 

Y I lo“ 

D 3 IU’ 

Y 1 IU’ 

D 3 IU’ 

Y I IQ’ 

D 3 IU’ 

Y I lo” 

D 3 10“ 

Y I IU’ 

1.68 IO-” 

3.35 IO” 

3.53 IQ” 

1.43 1u” 

1.37 IU 

6.26 10” 

1.10 IU’O 

1.75 IU’O 

4.44 ID“’ 

3.34 lo”0 

1.26 lo’” 

5.11 10”’ 

I.42 IO’” 

3.21 IO-” 

2.94 IQ” 

1.26 IU” 

1.23 IU’ 

4.65 lOi 

6.60 lo”’ 

5.07 lo”’ 

3.12 IQ” 

4.65 IO-” 

8.92 10’~ 

6.79 lo-” 

6.99 10” I.53 IO.” 

8.87 iota 3.26 lo.‘* 

I.21 Icr’a 3.16 IO-” 

I.45 lo”0 1.35 lo-” 

5.54 10’9 8.22 10” 

1.10 lo” 6.08 10’0 

4.69 IO’* 1.49 IU’O 
1.36 10’ 6.35 IO.” 
4.66 IU’O 9.20 lUio 

7 I5 lo-’ 4.65 IO.” 

6.41 IU” 1.50 lo-‘2 

1.20 IU” 7.53 IU’J 

I.04 IU” 

2.23 10.” 
2.33 IO.” 
9.28 WI 

I.15 IOJ 

5.19 lo“0 

3.67 IO.” 

3.95 IU” 
1.02 IO-’ 

3.50 lo”O 

1.94 IU” 

5.56 IO”’ 

1.30 IU” 

2.42 IU” 

2.48 10”~ 

9.15 10”’ 
I.21 IO” 

3.64 lo”0 

5.80 lo”’ 
2.71 lo”’ 

3.63 IQ” 

3.85 lo”0 
6.62 lo”’ 
4.64 lo”’ 

1.43 IU’O 

7.31 IU” 

2.14 lo”’ 

9.61 IO’* 

3.53 10s 

1.01 I@’ 
2.56 IO”’ 
6.23 I@” 
4.76 IO.” 

9.05 IU’O 

2.58 IU” 

1.69 IO‘” 

1.36 IP 

1.30 IQ’@ 

228 lo-” 

210 IQ” 

3.62 lo* 

1.66 lo-’ 

201 I’P 

4.1 t lo-” 

5.18 lo-” 

1.36 lo-, 

225 m-J 
230 lo-” 
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__-- Table 2.1, Inhalation, Cont’d. ..~.._.~ 
.- ..- Committed Ihe Equivrlcnt per Unit lncrkc (Sv/Bq)___---_-.----. _. _-_- ._._ .-

N uchdc CIPU/f, Gonad Brcut 
~-__ Luq 

_---
R Marrow B Surfrcc 

____----.----_~--
Thyroid Rcmrinder 

_---.--___--._~ 
Effective 

Sr-a?m D 3 lo” 4.54 IO.” 2.74 IO” 4.41 IO-” 3129 lo’” 2.33 IQ” 2.1 I 10’2 1.38 IO”’ 1.16 16” 

Y I IO-’ 2.48 IU” I.43 lo”2 5.81 lo”’ I.66 IU” I.04 10” 8.54 lo”’ 1.03 lo“’ 1.12 IO” 

Sr-89 D 3 IO.’ 4.16 lo-‘0 4 I6 lo”* 2.16 IO-’ 5.63 IU9 8.37 IQ’ 4.16 IU’O 1.32 IO’ 1.7b ls3 

Y 1 lo” ?95 lo’” 7.96 10’” a.35 IOJ I .Ol IO”0 1.59 IQ’0 7.96 IU” 3.97 IQ’ I.12 10-a 

Sr-90 D 3 IU’ 2.64 IO-’ 2.64 IV 3.73 lo” 3.36 lo.’ 7.27 10’ 2.64 IU’ 3.36 IO-’ 6.47 IO” 

Y I 1o.l 2.69 IU” 2.69 IO”’ 2.86 IO’ 3.28 lo” 7.09 lol 2.69 10” 5.73 IO’ 3.51 IU’ 

St-9 I D3 lo” 6.41 IO” 4.45 lo”’ 9.21 IO” 1.23 IU” I.14 10’0 4.08 lo-” 3.33 IU’O l.52 IQ” 

Y I 10” 5.65 lo“’ 1.14 lo”’ 2.13 10.’ 2.23 10.” 1.27 lo”’ 9.64 IQ” 5.78 10’0 4.49 ICH 

G-92 D 3 IO” 3.03 10.” 2.44 10”’ 7.12 IU’O 3.68 IO”’ 2.56 IO” 2.19 10“ 2.25 IO-‘0 1.70 1Q” 

Y 1 IU’ I 02 IU” 6.49 IU” I.05 lo” 6.98 IO-” 4.36 10” 3.92 IU” 2.90 IO-‘0 2.18 lCM 

Yttrima 
Y-86 w I lOA 2 86 IO“’ 9.16 lo”’ I.12 IU’ 1.27 IU’O a.39 lo”’ 4.97 10-l’ 6.06 IO” 4.21 1Q” 

Y I lo” 3.30 IO.‘” 9.05 lo”’ I.16 IO-’ I.12 IU’O 5.87 IU” 4.32 IO”’ 7.10 IQ’0 4.6s 16” 

Y -86m W I IO4 1.63 IU” 5.26 lo’” 6.66 lo”’ 7.33 10.” 4.93 IO- 2.82 lo-” 3.47 IU” zu 1u” 

Y I lOA I88 IO”’ 5.19 IO‘” 6.91 lo”’ 6.49 lo”’ 3.40 16’2 2.44 IO” 4.06 IO-” 2.69 IQ” 

Y-81 w I It? 2.71 to-‘* 8.24 10”’ 1.36 IU’ I.45 lo”0 1.32 IU’O 4.54 IO-” 6.08 IU” 4.40 16” 

Y I lOA 3.01 IU’O 1.75 10”’ 1.42 lo” 1.03 IU’O 5.70 tu” 3.73 lo”’ 6.73 IO’* 4.74 lo-" 

Y-88 w I IO-’ 2.81 10-p 2.94 IU’ I.58 loa 4.76 IO-’ 5.66 IU’ 1.83 IQ’ 5.72 IO’ us lo-' 

Y I 10.” 1 79 lo” 3.29 IO“ 3.53 lo.’ 3.32 lU9 2.64 lo” 2.62 IO’ 6.20 IQ’ 7.59 lo* 

Y-90 w 1 lOA 9 52 IO’” 9.52 10’” 8.89 lo” 2.79 IO” 2.78 IO”’ 9.52 IO’] 3.40 IO’ 2.13 la* 

Y I III-’ 1.17 10” 5.17 lo”’ 9.31 lo” 1.52 IO” 1.51 lo+” 5.17 IO“’ 3.87 IO’ 2.28 lo-’ 

Y-9&l H’ I IO’ 6.01 10” 3.81 lo.” 4.85 IU” 1.85 IQ” 1.75 IQ-” 2.64 IO’” 1.85 IU’O 1.19 I6W 

Y I lOA 6.27 IO”’ 3.26 lU’2 5.09 IU’O 4.61 10.” 3.14 IO--” I91 IO-” 2.12 lo”0 1.27 IO-” 

Y-91 w I lOA I.11 lO”O I.11 IU’O 5.25 IOJ 5.55 lo” 5.54 IO” 1.10 lo”* 5.12 IU’ 8.72 IO-- 

Y I lOA 8.20 1o-‘l 8.92 IO”’ 9.87 Iti 3.19 10’0 3.18 10”’ 8.50 IO” 4.20 I@* 1.32 IV 

Y-9lm w I IO-’ 4 33 lo”’ 7.13 lo”’ 4.19 lo”’ 3.94 lo-” 3.79 lo-” 6.23 IO”’ 4.15 10’1 7.09 16’1 

Y I lOA 321 lo“’ 6.08 IO” 7.00 10”’ 7.74 lo-” 6.21 IU” 5.02 IU” 3.74 lo.” 912 16” 

Y-92 W I IO4 4.86 10.” 4.07 lo’” I.16 IO-’ 1.28 lo”’ 1.23 lo”’ 3.69 IO” I.67 IU” 1.93 ICH 

Y I lOA 2.61 IO”’ 1.50 lo”’ 1.24 ID-’ 2.07 10’2 1.51 lo”1 1.05 lo-” 2.03 IU’O %I1 16” 

Y-93 w I lOA 8.65 lo’” 5.79 IO’” 2.40 IO” 4.14 IQ” 4.04 I@’ 5.06 IO1 7.74 IO-‘0 5.29 10-H 

Y I lOA 5.31 IO’” 1.74 IU’l 2.52 lo” 4.04 lo’” 3.14 IU” 9.26 IU” 9.25 10” s.82 1IH 

Y-94 w I IO4 3 90 lo”’ 6.90 IO-” 1.39 IU’O 7.46 lo.” 6.58 lo“’ 6.60 IO” 2.80 IU’l 1.78 w” 

Y I 104 I.23 IO”’ 4.443 lo”’ 1.48 lUiO 4.18 IO” 3.28 IO-” 4.12 IU” 3.08 IQ” 1.89 w” 

Y-95 w I IO’ 2.61 IO”’ 3.99 IO”’ 7.44 IU” 6.75 IO-” 2.16 IO-” 3.46 IO-” 1.20 IO-” 9.59 It” 

Y I lOA 1.07 IU” 3.17 lo”’ 8.04 IO-” 3.20 10”’ 3.19 IO” 2.79 IO-” 1.25 10’2 1.62 16” 

Zr-86 D? lo” 2.84 1O”o 1.34 lo”0 5.01 lo- 3.16 10” 3.77 IO’0 I.00 IO’0 4.71 10’0 3.45 16” 

w 2 IO” 4.19 IO.‘0 1.11 IO- 1.24 lo” 1.69 IO-” 1.24 10” s.60 IU” 8.39 IQ’0 s.48 ICM 

Y 2 lo“ 4.72 IO”’ I.05 lo”0 1.26 IQ’ I.40 IU’O 1.02 IU” 4.34 IO-” 9.64 lo-‘* s-94 1QH 

Zl-88 D 2 IO” 3.75 IO-’ 4.33 lo” 4.02 lo” I.34 Iti 2.29 Iti 2.32 IO-’ 4.34 IO’ 5.73 Ir’ 

W 2 IU’ 1.24 10” 1.60 IO’ 9.38 IU’ 3.68 IO-’ 5.67 IU’ 9.95 ItPJ 2.07 IO-’ t94 19+ 

Y 2 IG-’ 7.05 IU’O 2.64 lo” 3.39 IOJ 2.70 IQ’ 2.33 IU’ 2.15 te 4.94 IO-’ 638 Ir’ 

Zr-89 D 2 IU’ 2.77 IU’O 1.69 IQ” 5.47 IU’O 5.07 lo”0 5.94 IU’O I .36 IQ” 4.84 10’~ 3.m w” 

W 2 IO.’ 3.62 IO”’ 1.22 IU’O 1.83 IU’ I .98 IU” I.61 IU” 7.94 IO” 8.2’1 1U’O 6.M 16” 

Y 2 IO’ 3.94 lo”0 1.10 10’0 1.91 lo-’ I.38 IU’O 7.70 IO-” 6.31 IU” 9.19 IU’O 6.4116” 
-
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Table 2.1, Inhalation, Cont’d. 

Comrnittaj Doe Equivaknt per Unit Inuke (Sv/Bq) 

Nuclide ClA¶s/l’ Gonad srtast Lung R Marrow B Surface Thyroid Runtinder Effective 

Zr-93 D 2 10’ 2.18 IQ” 4.68 lw” 8.68 IO” 1.17 IU’ 218 ie 1.74 IQ” 8.48 IU” 8.67 Iti 

w 2 lcr’ 5.58 IU” 1.20 IU” 3.30 lo’ 4.49 lo-’ 534 lo-’ 4.45 lo-” 1.54 lo“0 2.25 IO-’ 

Y 2 IO-’ 2.82 IO” 1.90 IQ” 8.72 IOJ 1.93 lo-’ 238 lo-’ 2.28 IU” 1.73 IO-‘0 2.00 I’P 

Zr-95 D 2 IO’ 1.88 10’ I.91 IW 2.17 IO-’ I.30 lo’ 1.03 IQ’ I.44 IQ’ 2.28 lo’ 6.39 la’ 

w 2 IO-J 8.40 IU’O 9.32 IW’O 1.86 lti 3.24 IQ 2.17 Iti 7.82 IU’O 2.13 lo’ 4.29 Ir* 

Y 2 10-J 5.73 IO-‘0 1.23 lo” 4.07 IOJ I.35 IO-’ 2.33 la’ 1.16 IO’ 2.77 Iti 4.31 tr, 
Zr-97 D 2 IO’ 1.83 IW’O 1.09 IQ’O 2.09 lo-’ 4.99 lo”0 5.09 lo-‘0 9.56 IW” I.15 lo3 737 tt” 

w 2 to-’ 1.70 IQ’0 5.79 IQ” 3.95 lo3 I.43 IO-‘0 1.23 IO-” 3.75 IO” 1.72 lo’ 1.M tr’ 
Y 2 10-J 1.84 IW’O 4.70 lW” 4.10 lo” 6.37 IO-” 3.50 IQ” 2.31 10” 2.04 103 1.17 tr’ 

NW 
NC88 W 1 lw” 2.59 IO-” 8.10 lo-” 4.96 lo-” 8.46 lo-” 1.68 lo-” 7.56 IO” L.74 10” 4.81 IV” 

Y I 102 1.53 IU” 8.37 IO” 5.31 IO-” 7.99 IO” 6.37 IQ” 1.68 IO-” 1.98 10’2 7.27 iv 

Nb-89 w I lb2 1.55 IO” 8.64 IO” 6.08 IIT” 1.47 IO-” 1.27 10” 6.44 lo’” 7.42 IU” 1.03 IP 
122 m Y 1 IO-2 1.53 IO-” 6.88 10” 6.55 10” 8.04 lo”2 5.14 lcr” 4.42 IO-*t 8.76 IU” 1.11 iv” 
Nb89 w 1 IQ’ 7.83 IU’” 5.41 lo-” 2.75 IO-” 7.53 IO-” 6.34 IO” 4.27 lU” 2.72 IO” 4.52 to-” 
66m Y 1 10“ 7.66 IU” 4.57 IO” 2.96 lU” 5.02 1Ut2 3.36 lUt2 3.30 10’1 3.12 IO” 4.93 I#-” 

Nb-90 W 1 IU’ 3.23 IO” 1.05 10’0 1.65 IO-’ 1.63 IO-” 1.50 10’0 5.49 IU” 8.18 IO-” 5.66 to- 

Y I IQ’ 3.68 IQ” I.00 IW’O 1.71 IQ’ 1.28 IU” 7.18 IO” 4.54 IQ” 9.60 10’0 4.19 IP 
Nb93m W 1 IU” 4.16 lwio 3.32 IO” 4.86 lo* 2.85 10” 7.43 lw’o 3.04 IU” 3.95 IO’0 8.40 IV 

Y 1 IO-’ 1.55 IQ’0 4.36 IO” 6.45 IO-’ I.14 10’0 2.84 IW’O I.14 IO” 3.&l IU’O 7.9. tr* 
Nb94 W 1 lw” 4.76 lo-’ 3.08 Iti 4.18 lW@ 6.37 103 9.10 IO’ 2.63 lti 6.58 Iti 9.74 te 

Y I IO’ 4.42 IO-’ 2.24 lo-’ 7.48 10-l 2.26 IO’ 1.97 IOJ 2.22 lo-’ 4.45 lo’ 1.12 to-’ 

Nb95 W 1 Iw’ 4.84 lw” 3.77 IU’O 5.49 lo-’ 6.72 lw” 2.42 IO’ 3.14 IQ’0 9.86 IO” 1.29 ie 

Y 1 IO’ 4.32 IW” 4.07 IO’0 8.32 IQ’ 4.42 IO”’ 5.13 10’0 3.58 IQ” 1.07 103 I.!57 tr, 

Nb95m W 1 lw’ 6.72 IQ” 4.49 IU” 2.63 lo-’ 1.59 10’0 3.52 IQ” 3.68 IO” 7.69 IW” 4.01 iv 

Y I 10’ 4.96 IQ” 4.53 IO” 3.07 IU’ 5.87 10” 6.61 lo-” 3.86 lW” 8.69 IU’O 4.59 to-” 

NbW w 1 lW’ 3.38 IU’O 1.03 lo-‘0 1.56 lo’ 1.67 IO-” I.18 IO’” 5.89 10” 8.49 IW’O 5.67 1P 
Y I IU’ 3.83 IQ” 9.82 lw” 1.61 IU’ 1.28 IW” 6.70 lo“’ 4.81 lW” 9.90 IW’O 4.19 to-” 

Nb97 w I IW’ I.21 IO-” 1.50 lU’2 1.44 10’0 2.07 IQ’2 1.79 10” 1.34 IO” 8.89 IW’* 200 w” 
Y I IO’ 8.65 Iw” 1.12 10’2 1.56 IU” 1.14 IQ’2 8.26 IO-” 9.20 lcr” 1.05 IW” 2.24 tw” 

Nb98 W 1 lw’ 2.16 IQ” 3.36 IQ” 2.13 10’0 3.88 IQ” 3.23 IO” 2.97 IW” 1.24 IO” 3.10ic” 

Y I lUZ 1.54 IO” 2.76 IO” 2.30 IQ’0 2.70 IQ” 2.00 IU” 2.30 IO” 1.42 IW” 3.31 tc” 
MdrUnr 
Me90 D 8 IO’ 8.77 lw” 7.23 I@” 5.36 IO-” 1.06 10’0 1.18 IW’O 5.79 IW” 2.52 10’0 1.91 IV’@ 

Y 5 IW’ 1.91 IU’O 4.90 IU” 9.36 IO-” 6.42 IW” 3.44 IO” 2.14 lU” 5.24 IW” 334 iv” 
Ma-93 D 8 IO-’ 9.27 10” 7.48 IO” 1.15 IQ’O 2.11 IQ’0 8.59 IQ” 7.06 IU” 5.70 IW’O 272 ie 

Y 5 lU2 2.45 IO” 2.82 IQ”’ 6.29 IO- 1.06 IW’Q 2.35 10” 1.17 IU” 2.10 IW’O 7.49 ie 
Mo-93m D 8 IO-’ 4.42 IU” 3.67 IW” 2.28 10’0 4.32 10” 3.64 IO” 2.83 IO” 9.25 IW” 7m tc” 

Y 5 lo“ 6.36 IU” 2.54 lo-” 3.11 lo-‘0 2.93 IO-“ 1.65 IQ” 1.23 IU” 1.41 IW’O 1.04 10-n 
MO-99 D 8 IO-’ 1.32 IO-” 1.29 lo-‘0 I.17 IQ’ 3.71 lo- 5.40 lo“0 1.17 lo“0 9.49 IU’O 5.42 iv 

Y 5 lo-’ 9.51 lo-” 2.15 IU” 4.29 Iti 5.24 IO” 4.13 16” IS2 IO” 1.74 IO’ i.ol ir, 
Mo-IO1 D 8 IU’ 1.03 10” 1.22 10” 6.53 IU” 1.28 IU” 1.11 IQ” I.04 IU” 9.15 IU” 1.12 10-J’ 

Y 5 lo-’ 1.23 IO” 5.14 IU’J 7.52 IQ” 5.00 Icr’J 3.89 lw” 4.22 1U” 2.20 IQ’2 9.07 IV 
r-
Tc-93 D 8 IU’ 9.76 lwt2 8.68 lo-” 4.32 IQ” a.64 lU’2 6.90 IU” 6.10 IQ” 2.41 IQ” 1.92 iv” 

W 8 IQ’ 4.42 lw” 5.87 IQ” 4.94 lo-” 5.64 IW” 4.36 IU” 2.23 IW” 1.42 IQ” 1.34 tc” 
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--__-- _. Table 2. I, Inhalation, Cont’d. 
Committed Done Equiwkat per Unit Intdc (Sv/Bp) -

Nuclidc 
__---

Ch/f, Gonad 
_._ .---

Breast 
.-_ 

Lulla RMwror B surlaa Tbpid Remainder EJktive 

Tc-93m D 8 IU’ 3.42 IO” 3.05 IU” 2.70 IO” 3.10 lW’2 2.49 IW” 3.03 IU” I.05 lo-” 9.04 to-” 

W 8 IO” 1.46 IO’I 2.01 lo‘” 3.03 IO” 1.97 IO" 1.53 10" 1.01 IO" 5.17 IQ’] 4.44 I%‘* 

Tc-94 D 8 IO” 3.22 IO” 3.06 IU” 1.63 IU’O 3.17 IO” 2.54 IU” 2.93 IW” 9.05 IO” 7.27 tc” 

W 8 lo” 1.97 10”’ 2.21 IO” 2.01 lo”0 2.22 IO” 1.72 IQ” 1.22 IW'O 5.86 IO” 5.48 tc” 

Tc-94m D 8 IO” 4.85 10’” 5.00 10’2 1.59 IU’O 5.04 IO'J 4.26 lU12 1.60 10'0 3.86 IO” 3Jf IO-” 

W 8 IO’ 1.47 lo’” 2.67 IU12 1.78 IU’O 2.60 IU” 2.14 IU” 4.63 IO” 1.17 IO” 2.74 1%” 

Tc-95 DB lo” 3U 10”’ 3.08 IO-” 1.14 lo”0 3.26 10" 2.70 10“’ 2.44 IO'0 8.70 IO-” 430 to-” 

W 8 lo” 3 36 IO” 2.83 IO-” 1.99 lo”0 2.94 IO” 2.27 LO-” 1.41 IU'O 7.54 IW" 4.76 1%” 

Tc-95m D 8 10” I 44 lo“0 1.27 IO-” 2.86 lo”0 1.42 IU’O 1.22 IU’O 6.03 1W” 4.16 IO” 2S3 1C’” 

W 8 lo” 198 lUto 3.84 to"* 5.07 IO’ 3.86 IQto 3.08 IU’O 7.19 IU’O 8.51 IO-” 1.05 Ir’ 

Tc-96 D 8 IO’ 2 54 IO’0 2.36 IO-'* 5.61 IU’o 2.51 lUto 2.12 10’0 1.14 lo3 6.40 IQ” 4.29 ic” 

w 8 IO” 3.02 IO“0 3.05 Jo“0 2.00 103 3. I3 10”~ 2.46 IQ’0 a.70 IU’O 7.00 IU'O 642 lo-

Tc-96m D 8 IU’ 2 22 lo‘” 2.07 IO'" I.05 lo-” 2.19 IQ” I.86 IO’” 1.53 IQ” 6.46 IO’* 4.84 iu’” 

w 8 IO” 2 52 IO’” 2.58 to‘” 2.31 lo”’ 2.64 IQ” 2.0s IQ” 8.86 IQ” 6.OB IO-” 4.24 lo-‘” 

Tc-97 D 8 IO.’ 9 85 1O”2 7 75 IO‘” 4.35 10”’ 9.24 IO-” 8.78 i(r)1 1.32 lU’o 6.27 IW” 3.3. ic” 

w 8 10” I 04 IQ+” 2.22 lo”’ 1.97 IO’ 1.31 IW” I.21 IW” 1.17 IW’O 6.90 IW" 268 1v 

fc-97m D R to” 4.04 lo”’ 3.92 IQ” 3.15 to”* 4.05 IW” 4.01 IU” l.oa IO4 4.75 Ice 2.35 IO-” 
201 ir’ ST wrll 

w 8 16’ 3 37 IU” 3.94 IO"' 9.4b IQ’ 3.56 IO”’ 3.48 IO-” 8.58 10” 4.16 10” L32tr 

Tc-98 DB IO“ 3.61 IO”’ 3.41 lo“0 1.02 lo-’ 3.61 IQ’” 3.21 IO-” 2.67 IO-’ 1.61 IU’ 8.01 tP 

w 8 IO” 5 60 lo”0 1.35 lo“ 3.78 Iti I.31 lo” I.06 IQ' 3.36 lo” 3.38 IQ’ 4.18 Iti 

Tc-99 D8 lo” 4 52 lo”’ 4.52 IO“ 3.51 IO-‘0 4.52 lo“’ 4.52 IO-" I.21 IO” 5.78 IU” 2.77 lU’o 
247 irr* ST wall 

w a 10-I 3 99 10-L’ 3.99 IU” 167 lo” 3.99 IU” 3.99 lo’” 1.07 IW 6.26 IO” 225 Iti 

Tc-99m DB IO’ 277 10”’ 2.15 lo’” 2.28 IO“’ 3.36 IW” 2.62 lo’” 5.01 IU” 1.02 lo”’ 8.00 1%” 
w 8 10.’ I 70 lo.‘] 1.52 IO”’ 3.07 lo”’ 2.39 IO"' 1.78 It?-” 2.09 lo-” 6.34 IO’” 7.21 IQ” 

Tc- 101 D 8 IO” 2 50 IO”’ 3.03 lo"' 2.83 IO”’ 3.19 IO"' 2.&o lo"' 7.72 IO-'* 3.52 lo’” 4.84 iv 
W 8 IU’ 7 31 IO.” I 52 lo”’ 3.01 lo“’ I.60 IO”’ 1.36 IQ” 2.31 lo’” 6.60 IO” 3.94 1%” 

Tc-I04 D 8 IO” I 56 10’” 1.82 IO’” 1.21 IU’O I.81 lo’” I.58 IU” 4.50 lo-” 1.80 10" 222 1%” 
w 8 IO” 4 59 10.” 9.59 tu" I.30 lo”0 9.41 lo” 7.93 IO"' 1.34 lo”’ 3.85 IU” 1.76 1%” 

Ru&dm 
Ru-94 D S 10” 981 IO” 6.66 IU’Z 1.51 lo“0 7.18 IO’” 5.66 IU” 5.49 IO” 4.34 1w” 3.s8 IU” 

w 5 IOJ 3 24 10." 3.58 lU’z 1.79 lo”0 3.64 lo-'* 2.84 IU” 3.04 IU” 1.75 IW” 2al 1%” 
Y 5 IO' 2 76 IO’” 2.93 lUJ1 1.94 IU’O 2.95 IO'" 2.06 !Q’l 2.24 IO’” 2.04 IU" 3.10 1%” 

Ru-97 D5 10.’ 7 21 10." 3.45 IO"' 1.09 IU’O 4.70 lo”’ 3.77 lo”’ 2.86 IU” 9.65 IO-” 7.29 1%” 

w 5 10’2 9.01 10.” 2.56 10'" 3.28 lo.” 3.65 IO”’ 2.17 lo-” 1.27 lo“’ I.47 IO-‘0 1.15 l%H 
Y 5 lo.2 978 lo”’ 2.33 lo“’ 3.40 10.10 3.44 lo”’ 1.82 lo”’ 9.15 IU” 1.62 1U’o 1.22 1%” 

Ru-103 D 5 IO.? 7 31 IO”0 6.07 IU” 1.02 IU’ 6.66 lo”0 6.18 IU’O 5.97 IQ’0 1.04 103 a.24 to-” 
w 5 IO’ 3 94 to-‘0 3.18 lo"0 9.86 IU’ 3.39 lo-‘* 2.71 IO-lo 2.75 1u’O 1.20 lo” 1.7s lb* 
Y 5 lo.2 3 07 lO.'O 3.11 IU’O 1.56 IOJ 3.19 lo"0 2.37 lWio 2.57 lUto I.25 lo” 242 la’ 

Ru-I05 D 5 IO-’ 2 70 lo”’ I 72 lo”’ 3.66 IU’O 1.88 IU” 1.57 IU” 1.50 lo”’ I.40 lo”0 9.84 w” 

w 5 10-J 1.57 10.” 8.48 IO’” 5.42 lo”* 9.50 IU” 6.79 IO’” 6.46 IQ” 1.36 lUto 1.13 IQ” 
Y 5 IU’ 1.59 lo.” 6.61 IO,‘2 5.73 1’3’0 7.70 IO’” 4.62 IO-” 4.15 1’3’2 1.61 lUto 1.23 IQ” 

Ru-106 D S IO-’ I 38 I@ 1.37 IO4 1.80 IO“ 1.37 IU' 1.37 104 1.37 lo" 1.69 Iti 1.52 tr’ 

u’ 5 IO.’ JO3 IV 4.03 IO.’ 2.11 IO” 4.06 IU' 4.00 lo" 4.01 IO' I.39 IOJ 3.18 te 

Y 5 10-l 1 30 lo” I 78 lo” I.04 Iti 1.76 10” 1.61 IO- 1.72 10-' 1.20 IP I.29 1%’ 



--- ----- -- 

131 
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bnmittai Dose Equivalent - per Unit Intake (Sv/Bq)----. 

Nuclidc 
-___ 

CloU/l, Gonad Brew Lung R Marrow B Surface Thyroid Remainder 
-

Effective 
-.----

Rh-99 D 5 IO-’ 4.49 IO.‘* 3.16 IO”’ 5.45 lo”* 3.98 IO-‘* 3.49 lo”0 2.99 IO”’ 5 79 IO’* 4.66 lo-” 

W 5 lo’* 3.61 10”’ 2.07 lo”O 3.20 lW9 2.54 IO”’ 1.83 IO”’ I.54 lo”0 6.90 IO.” 7.53 lo-” 

Y 5 lo” 3.39 lo”0 1.93 lo”O 3.93 IO” 2.32 IO-” 1.56 IO”’ 1.32 IO” 7 12 IO”0 a.36 lo”’ 

Rh-99m D 5 IO-* 1.67 10”’ 8.15 IIT” 5.87 lo”’ 9.68 lW’2 6.94 lo’” 5.99 lo”2 3.13 lo”’ 2.34 lo-” 

w 5 lo-’ I.11 lo”’ 5.67 IV” 7.44 I@” 6.50 lo’” 4.25 lt?12 3.71 lo“2 2.35 lo”’ 2.06 lo-” 

Y 5 lo” 1.24 IO” 5.37 lo-” 7.87 lo”’ 6.24 lo’” 3.67 IV’* 3.03 IO.12 2 73 lo”’ 2.25 lo-” 

Rh-100 D 5 IO” 2.68 lo”* I.18 IW’O 4.29 IO”’ 1.36 IO” 1.03 Iis’O 9.34 IO” 3.66 I@” 2.6g lo-” 

w 5 10‘1 3.09 lD”o 9.66 lo”’ 7.57 lo-‘0 I.16 IW’O 6.80 lo”’ 5.29 lo”’ 4.80 lo”0 3.u lo-” 

Y 5 lo” 3.47 10”D 9.29 IO”’ 7.76 IO”’ I.15 IV’O 6.04 lo“’ 4.18 lo”’ s.49 lo”” 3.7s IO-” 

Rh-IO1 D 5 10” 2.82 lo” 2.21 lo” 2.47 IO” 3.09 10’9 2.76 lo” 2.02 IO.9 302 lo.9 2.15 lV 

w 5 10-Z 1.02 lo.9 8.76 IO”’ 8.98 lo’9 1.20 lo’9 1.02 I@’ 7.26 I@” I 47 1o.9 2.10 lo-’ 

Y 5 IO” 6.41 IO”’ 2.07 lW9 7.20 lo” 2.51 lo’9 2.00 10-9 I.35 lo” 3.91 10’9 1.07 Iti 

Rh-IOlm D 5 I@’ I.14 IV’O 6.21 lo”’ 1.66 lo”O 8.08 lo’” 6.70 I@” 5.44 lo”’ I 55 I@‘O 1.18 l@-‘0 

w 5 lo’* 1.33 lo”0 4.37 lo”’ 5.97 ICP 5.84 lo”’ 3.66 I@” 2.50 IO”’ 2.31 lo.‘0 1.90 lo-” 

Y 5 IO” I.41 lo“0 3.95 lo”’ 6.41 IO”’ 5.41 lo”’ 3.04 lo”’ 1.87 IO” 2 52 lo.‘O 2.02 IW” 

Rh-102 D 5 lo” I.47 lo” 1.20 lo“ 1.26 lo” 1.35 lo“ I.23 IO’ 1.24 IO” I 67 lo” 1.43 1v 

w 5 lo” 5.07 10’9 5.15 IV9 2.24 lo“ 5.59 I@9 4.79 ID” 5.06 IW’ 7.52 1W9 7.95 lo-’ 

Y 5 lo” 4.09 lo’9 I.40 lo” l.S8 lo” I.34 lo” 1.07 lo” 1.32 lo” 2 66 lo.’ 3.24 loa 

Rh-102m D 5 lo’* 2.55 lo” 2.27 lo” 2.91 lC9 2.46 IV9 2.32 lo” 2.27 lo’9 3.12 10’9 2.70 10” 

W 5 lo” 9.67 lo”* 9.51 ICY’0 2.64 IO“ I 00 109 8.77 IW’O 887 lw’a 2.39 lO-9 4.14 IW 

Y S IO” 5.82 IO”’ 1.37 lo” 9.53 lo” I 33 lo’9 1.06 IV9 I 20 1w9 3.10 lo’* 1.29 101 

Rh-l03m D 5 lo” 8.91 IO”’ 8.80 lo”’ 7 75 lo”2 8.84 IO” 8.73 lo”’ 8.49 IO”’ I 34 IO”2 1.38 IO-” 

W 5 IO” 2.54 IO” 2.78 lo”’ 8.81 IO.” 2.66 lo”’ 2.62 lo”’ 2 43 lo”’ 3.49 IO.” 1.18 lo-” 

Y 5 lo” 2.91 IO” 5.51 lo”’ 9.53 IO’” 3.62 lo”’ 3.21 lo”’ I.48 lo”’ 4 I9 IO” 1.27 IO”’ 

Rh-IO5 D 5 lo.2 3.49 lo”’ 2.70 lo’” 3.67 IO”’ 2.90 IV” 2.71 lo”’ 2.57 IO”’ 2.20 lO.‘O 1.M to-” 

W 5 IO-’ 2.23 lo’” 9.19 IO’” 9.26 IO”’ I.12 lo”’ 8.25 lo.” 6.77 I@‘: 3.89 lo.‘d 2.37 IW- 

Y 5 1w2 2.11 lo”’ 5.61 IO’” 9.58 lo”O 7.77 lo”2 4.46 lo.” 2.88 IO’” 4 53 IO ‘O 2.58 lo.” 

Rh-lO6m D 5 IO” 2.69 lo”’ 1.65 lo”’ I 97 lo”” I.80 lo”’ 1.34 lo”’ I 28 lo”’ 7 3) IW” 5.77 lo-” 

w 5 lo” I.16 lo”’ 1.02 lo”’ 2.32 IW’O I.06 lo”’ 7.71 IO’” 8.0’ 10.” 3 69 IO” 4.51 lo-” 

Y 5 IO” I.18 lo”’ 9.29 I@” 2.49 IO”’ 9.61 IO’” 6.39 l’T12 6.65 I@‘? 4.22 IO”’ 4.81 lo-” 

Rh-107 D 5 lo” 4.75 lo”’ 4.97 lo”’ 3.89 lo”’ 5.29 lo”’ 4.63 lo”’ 4.25 IO‘” s 25 I@” 6.53 lo-” 

w 5 10-Z I.33 lo.” 2.36 lo”’ 4.21 lo”’ 2.49 IO’” 2.13 IO’” I98 IO”’ 9 22 10.” 5.45 IV 

Y 5 I&’ 4.05 lo”’ 1.53 lo”’ 4.49 lo”’ 1.62 lo”’ I.25 lo”’ I I? IO”’ I 05 lo.‘2 5.16 IO-” 

PbYlW 
Pd-I00 D 5 lo” 3.82 IO”’ 2.48 lo”* 6.92 IO”’ 3.76 IO”’ 4.13 lo”O 7.39 lo”’ 221 lo” 9.40 lo-‘* 

W 5 lo” 7.18 IO”’ 2.48 ID”’ 2.97 lW9 3.24 IO.” 2.16 IW” 1.20 IO”0 I.43 lo’9 1.05 IO-9 

Y 5 lo” 7.86 lo”O 2.36 IO”’ 3.12 10‘9 3.05 lo”0 I.71 lo.‘0 1.19 IW’O I 36 lo.’ 1.06 IO” 

Pd-IOI D 5 lo“ 2.03 lo”’ 9.53 lo”* 8.71 lo”’ 1.39 IO’” 1.68 lo”’ 4.81 ICYI 808 I&” 4.35 lo-” 

W 5 lo” 2.45 lo”’ 8.20 lo’12 I.58 lo.” 1.06 lo”’ i.55 IO’” 3.92 lo.” 6 I3 IW” 4.63 lo-” 

Y 5 lo” 2.80 lo”’ 7.99 IO’” 1.68 IO.” 1.03 lo”’ 5.58 lo”2 3 52 IO’” 6.80 lcr” 5.03 lo-” 

Pd-I03 D 5 IO’ I.04 IO-” 7 92 IO’” 1.52 I’X’O 2.46 lo”’ 4.38 lo”’ 4.09 lo.‘2 693 lo”O 2.34 lo-” 

w 5 IO” I.81 lo”’ 8.14 lo’12 2.11 lU9 9.76 IO’” 1.09 IO”’ 7.78 IO”’ 3 86 lo.‘0 3.76 IQ” 

Y 5 IO“ 1.92 lo”’ 8.69 IO.” 2.67 1W9 7.04 IO’” 4.67 IO’” I42 lo“’ 3 !I lo-‘0 4.24 IO-” 



---- ______ 

-- 

132 
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Comm’ttcd Dou Equivrknt per Unit Intake (Sv/Bq) 

Nuclick Lung R Marrow B Surf~cc Thyroid Remainder Effective 
- -

Pd. 107 D 5 lo” 9.45 IO-” 9.45 IU” 2.89 10”’ 5.1 I IU” 1.36 IU” 9.45 lo-” 2.15 IU” 6.94 IO-" 
6.48 lo-” Kidneys 

W 5 IO-’ 2.43 IU” 2.43 lo”’ I.53 IO’ I.31 lo-” 3.50 IQ’* 2.43 IO” I.17 Iv’* 2.19 10-H 
Y 5 lo” 1.05 10-l’ 1.05 10.1’ 2.85 IO’ 5.68 IU” I.51 IQ” I.05 IO” 9.71 lo-” 3.45 103 

Pd-I09 D 5 lo” 9.26 IUlz 8.36 IU” 6.62 IO”* 2.16 IQ” 4.64 IV” 8.09 lU12 4.51 IU’O 2.23 IB” 

w 5 IU’ 3.33 lo’” 2.03 lo”* 1.1s IO’ 4.94 lU’2 9 75 IU” 1.69 IQ’* 4.41 IU’O 2.72 IC” 

Y 5 IO-’ 2.13 lo‘” 5.1 I lo”’ 1.20 10’ 9.82 IO” 9.58 IO”’ I.55 IU” 5.04 IU’O 2.96 lo-” 

Ag-IO2 D5 IU’ 1.07 lo”2 1.47 IO-” 5.12 lo”’ 1.45 1U” I.17 10’1 I.20 lo”2 7.44 lU’2 9.11 lo-” 

W 5 IU’ 3.23 111” 9.74 IU” 5.40 IQ” 9.33 IU” 7.57 lo”’ 8.54 IU” 2.25 IO’” 1.54 IC” 

Y5lU’ I.71 ID-” 8.74 lo”’ 5.68 IQ” 8.19 IV’ 6.41 IQ” 7.43 lo-” 2.30 IU” 1.82 IQ” 

Ag-103 D 5 IQ* 3.33 IU” 2.57 IO’* 7.04 lo“’ 2.83 IV” 2.21 IU” 1.98 IQ’* 1.87 IU” 1.58 I#-” 

w 5 IU’ 1.07 IU’2 1.u IU’” 8.52 lo”’ 1.49 IU” I.17 IO” I.15 IQ’* 6.48 IU” 1.29 16” 

Y 5 lo” 8.63 lo”’ I.20 IU” 9.31 lU” I.24 IO-‘* 8.90 IO”’ 8.88 IO” 6.94 IO-” 1.39 lo-” 

Ag-lo4 D 5 lo” 9.75 lo”* 7.06 IV” 5.68 IU” 7.47 IQ” 5.44 IU” 5.25 lU’* 2.55 IU” 1.92 w” 

w 5 lo-* 3.19 lo’” 4.49 lo’” 6.24 IU” 4.45 IO” 3.37 lo’” 3.77 lo’” I.06 IU” 1.29 IO-” 

Y 5 IU’ 3.02 IO-‘” 4.19 IO.” 6.70 IU” 4.09 lo-” 2.94 IQ” 3.36 lo”2 I.15 lo”’ 1.M IC” 

AplOlm D 5 IO-’ 3.93 IU” 3.06 IO” 7.98 lo”’ 3.21 IU” 2.48 IO’* 2.38 10’12 1.79 IU” lb9 lo-” 

w 5 IU.’ I.25 IO’” I.78 IQ” 8.80 IU” I 77 lo’” 1.39 10.” 1.50 IU” 5.37 IO’” 1.31 lb” 

Y 5 10’1 1.02 IU” 1.54 lo’” 9.46 IQ” 1.50 IO” I.09 IQ” I.21 IO-” 5.93 IO” 1.39 IQ” 

Al-105 D 5 lU2 3.53 IQ” 4.57 lo”0 9.87 IU” 5.09 lo”0 3.81 IU” 1.87 IU’O 3.03 IO-’ 1.24 103 

w 5 IO” 3.55 IU’O 3.13 IU’O 3.99 IO-’ 3.49 lo-‘0 2.47 IO” 1.83 IU’O I.18 IO’ 1.02 103 

Y 5 lo” 3.40 lo-“J 3.53 IO’0 6.23 IU9 3.82 lUio 2.74 IU” 2.39 lOi 8.92 lUio 1.21 lb, 

Ag-I06 D 5 IQ* 8.50 lo”’ 9.25 IU” 5.06 lo”’ 9.37 ICI-” 7.93 lo-” 7.83 IU” 7.79 IV’2 8.92 IO-" 

W 5 IU’ 2.37 10”’ 4.99 lo”’ 5.48 lo”’ 4.86 IO” 4.07 IO”’ 4.45 IQ” 1.67 16” 1.30 lo-” 

Y 5 IO’ 1.03 IU” 3.84 lo”’ 5.86 IO-” 3.63 IO” 2.82 lo“’ 3.25 IV” 1.18 IO” 1.11 IQ” 

Ag-lO6m D 5 IQ’ 8.85 IU’O 7.91 IU’O 1.73 IO” 8.10 IU” 5.87 IU” 3.30 lo- 4.20 IQ’ 1.93 103 

w 5 lo” I.15 10’9 5.68 IU’O 3.94 IO” 6.26 IO”’ 3.99 IU’O 3.35 IU’O 2.01 IV9 1.55 1eJ 

Y 5 lo” I.21 lU9 5.18 IU” 4.23 IU9 5.85 10” 3.58 IO-” 3.21 10” I.71 IU’ 1.49 le3 

Ag- IOEm D 5 lo” 1.87 IO” 3.05 IU’ 599 lo-’ 3.09 lU9 2.33 IO-* 1.24 IO’ 2.01 lo-’ 8.14 le* 

W 5 lo’* 1.52 lU9 2.23 lo” 2.73 IQ’ 2.25 IU’ 1.67 Iti 1.49 IQ-9 8.29 IO-’ 6.84 Iti 

Y 5 IO-’ 3.79 10‘9 2.24 Iti 4.56 lo” 2.14 IO’ 1.68 IOJ 2.01 IOJ 4.63 lti 1.66 w 

Ag-I IOm D 5 IU’ 3.26 lU9 4.14 lo” 8.11 IO” 4.03 lo” 3.05 IO-9 1.70 IO’ 2.55 Iti l.of 1e 

W 5 lU* 2.33 lU9 2.93 IQ’ 3.15 IOJ 2.88 IU’ 2.13 IQ’ 2.01 IV9 1.02 lo-’ 8.34 1e 

Y 5 lU* 2.43 IQ’ 7.10 IO” I.20 lo” 6.74 lU9 5.19 IQ’ 6.39 IO I.51 IOJ 217 1e 

Al-111 D 5 IO-’ 7.60 IU” 7.48 IU” I.08 lU9 7.62 IU” 7.37 IV” 7.06 IO” 2.46 IOJ 9.12 IO-" 
8.69 1e Liver 

W 5 IU’ 2.59 IU” 1.89 IU” 7.81 IQ9 2.03 IO-” 1.78 IO” 1.63 IO-” 2.07 lti 1.n lo-+ 

YS IU’ 1.69 IO-” 8.47 IQ’* 8.70 IU’ 9.92 I@‘* 7.41 IU” 6.19 IO’* 2.03 Iti 1.u Ir’ 

Ag-I I2 D 5 lU* 1.79 IU” I.41 IQ” 7.98 IU” 1.46 lo-” I.343 IU” 1.25 I@’ 2.42 IUio 1.78 I&‘@ 

w 5 IU’ 7.06 IU” 5.65 IO-‘* I.00 10’9 5.82 IO-‘* 4.75 IO-‘* 4.65 I@‘* I.35 Iv’* 1.44 lo-‘@ 

Y 5 IU’ 5.21 IQ” 3.24 IU” I.08 10-9 3.44 IU” 2.26 IO-” 2.14 IO’* 1.56 IQ” 1.79 IO-” 

Ag-I I5 D 5 IU’ 1.50 IU’* I.40 IO-” 9.08 IV” I.46 IU” 1.27 lU’* I.15 IO-‘* 2.01 IU” 1.78 l’r” 

W 5 IU’ 9.65 IU” 6.87 IU” I.15 IQ’0 7.47 IU” 5.73 IU” 5.20 IO” 1.23 IO-” 1.8. w” 

Y 5 IQ* 8.36 IU” 4.19 IU” 1.22 IU’O 5.42 IU” 3.58 IO-” 3.10 IV” I.32 IU” 1.w w” 

Cd-104 D 5 IU’ I.22 IO” 7.09 IQ’* 5.43 IQ” 8.01 IV’* 5.63 IO’* 5.05 IU’* 2.83 IQ-” Le4 lo-” 

w 5 IU* 4.73 IU’* 4.41 IU” 6.26 IO” 4.67 IO-‘* 3.36 IO-‘* 3.44 IU” I.30 lo-” 1.1) IC” 

Y 5 lU* 4.89 IU’* 4.15 IU’* 6.73 IO” 4.28 IQ’* 2.88 I@‘* 2.98 lU’* 1.46 IV” l.!u IC” 
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-___-- Committed-__-- Dose Equivalent per Unit -^- ------______ Intake (Sv/Bq) 

Nuclide ClW/f, Gonad 
-

BICaSl 
___---

Lung R Marrow B Surface 
----_.-_--

Thyroid 
_ 

Remainder 
_ _ -

Effective 
____. 

Cd-107 D 5 I@’ 3.36 I@‘* 2.25 lo“* 9.54 lo”’ 2.68 IO’” 2.30 IO’” 1.85 lo’” 4.95 IO”’ 2.79 IQ” 

w 5 I@1 1.94 IO’] 9.52 lo”’ 1.35 I’P 1.13 lo”* 8.27 lo”’ 4.99 lo”’ 3.52 lo-” 276 1U” 

Y510”z 1.89 lo’” 6.12 10-I’ 1.43 IO-IO 7.64 IO-” 4.32 IO” 1.21 lo”’ 3.84 lo”’ 2.94 lff” 

Cd-109 D5 IQ’ 2.71 lo’* 2.97 lo” 3.34 lo-9 3.45 lo” 3.14 10’9 2.66 lo’* 9.59 10.’ 3.09 IO-’ 
3.95 IV’ Kidneys 

W 5 IO’ 8.11 IO“* 8.90 lo”’ 1.46 10-l 1.02 10-P 9.26 IO“’ 7.66 lo-‘* 2.81 IO’ 1.07 lo” 
1.14 lo-’ Kidneys 

Y 5 lo’l 2.66 lo”0 4.54 lo”0 7.81 IO-’ 4.45 lo”O 3.94 lo”O 2.40 lo”* 8.80 10’9 1.22 lti 

Cd-113 D 5 I@* 3.63 lo” 3.63 lo” 3.66 10-4 3.63 IO’ 3.63 10J 3.63 IO4 1.42 10’ 4.51 lo“ 
5.96 101 Kidneys 

w 5 IQ’ I.09 IO’ 1.09 lo-’ 2.63 IO“ I.09 lo“ 1.w Iti 1.09 loa 4.27 lc’ 1.38 10” 
1.79 104 Kidneys 

Y 5 lcrZ 5.73 IO-9 5.73 IO-9 2.93 lo” 5.73 10’9 5.73 I@* 5.73 109 2.25 IQ’ 1.06 10 

Cd-113m D 5 I&’ 3.32 10“ 3.32 lo” 3.38 IO“ 3.32 lOI 3.32 IOJ 3.32 lOa 1.30 IO1 4.13 lo.’ 
5.46 104 Kidneys 

w 5 10-Z 9.95 IO-9 9.95 IO-9 4.02 lo” 9.95 lo” 9.95 to’* 9.95 lo’* 3.89 IO” 1.27 IO.’ 
1.63 lo-’ Kidneys 

Y 5 lo” 4.72 IV* 4.72 IO-* 4.09 lo“ 4.72 IO-* 4.12 lo’* 4.12 IO’* 1.86 lo.’ l.@a la- 

Cd-115 D 5 lo” 1.41 lo”0 1.06 IO-IO 1.19 10’9 1.23 IO-‘* I.00 1o”o 8.40 lo”’ 2.83 lo.* 1.06 lo“ 

W 5 lo’* 1.28 IO”* 4.65 IO-” 4.05 10-p 5.87 lo”’ 3.77 IiT” 2.85 lo”’ 2.01 10’9 1.14 IV 

Y 5 lo” 1.32 IO”* 3.47 lo“’ 4.21 lo’* 4.65 lo”’ 2.54 IO-” 1.71 lo”’ 1.97 IO.9 1.14 lo-9 

Cd-IISm D 5 IV2 1.57 IO‘* 1.57 10‘9 3.39 I@* I.58 lo’* 1.57 10’9 1.55 10.9 6.06 IO-’ 1.95 10-l 
2.49 IO- Kidneys 

W 5 IO” 3.80 IO”’ 3.78 IO”’ 4.66 I&’ 3.81 IO-” 3.74 lo-‘* 3.73 lo“0 I.76 IO” 1.11 101 

Y 5 lo” 1.06 I@‘* 1.08 lo“’ 7.78 I@’ 1.08 I@‘* 1.03 lo-‘* 1.05 lo”O 7.41 10’9 1.16 1ti 

Cd-l I7 D 5 lo“ 2.31 lo”’ 1.49 lo”’ 4.57 lo-‘* 1.68 IO-” 1.32 lo”’ 1.16 lo”’ 1.88 lo”0 1.22 10” 

W 5 IO-’ 1.08 IO-” 7.63 lo”* 5.85 IO”’ 8.48 lo’” 6.12 lo”* 5.48 lo’” I.05 lo”* 1.07 lo-” 

Y 5 10-I 1.04 lo”’ 5.96 lo’” 6.27 IO”* 6.78 lo’” 4.24 IO‘” 3.61 lo”* 1.14 lo”O 1.14 1lP 

Cd-117m D 5 lo“ 4.50 lo”’ 2.50 IO-” 3.70 lo”0 2.88 lo”’ 2.06 lo”’ 1.77 lo”’ 1.80 lo”0 1.18 IQ” 

W 5 lo” 2.45 lo”’ 1.54 lo“’ 4.69 I@‘* 1.71 I@” I.17 lo”’ 1.07 lo”’ 1.02 lo”0 9.81 lo-” 

Y 5 IO” 2.61 LO-” 1.39 lo”’ 5.01 lo”0 1.55 lo”’ 9.60 I@” 8.57 IO”’ 1.13 IU’Q 1.85 lo-” 

In-109 D 2 lo” 1.63 IO-” 8.52 IV’* 6.52 IO-” 4.48 IO” 2.41 lo”’ 6.07 IO-” 4.22 lo”’ 3.21 lo-” 

W 2 IO” 9.62 lo’” 5.30 IV” 8.57 IO-” 1.51 lo”’ 8.42 lo’” 3.41 lo”] 2.41 lo”’ 2.29 IQ” 

In-l 10 D 2 lo” 7.38 IO-” 3.57 IO-” 1.48 IO-‘* 5.12 lo”’ 3.17 lo”’ 2.60 lo”’ 1.13 lo”O a32 IQ-” 

69.1 m w 2 IO’ 5.10 IO-” 2.57 IV” 1.80 lo”O 3.09 lo”’ 1.90 IO-” 1.83 IO-” 8.31 lo”’ 6.79 lO-” 

In-l IO D 2 IF’ 7.50 lo“* 5.61 IO-” I.71 10’0 1.01 lo”’ 6.75 IO’” 4.56 IO’” 3.95 I@” 3.66 lo-” 

4.9 h W 2 lo” 2.37 lo’” 3.05 IV” 1.95 lo”O 4.23 lo.” 2.99 IO” 2.59 IO-” I.34 lo“’ 2.92 lb” 

In-l 11 D 2 IO-’ 1.32 lo”* 6.42 IO-” 2.17 I@‘* 3.27 IO-” 1.71 lo”O 3.99 10-l’ 3.15 IB’O 2.09 Irr” 

w 2 IO’ I.57 IO-‘0 4.37 1w” 6.25 lo”O I.11 lo”0 5.75 lo”’ 1.91 lo”’ 3.01 lo.‘O L27 lb” 

In-112 D 2 IO’ 1.63 IO-” 2.03 IO-” 1.50 IO”’ 2.47 lo”’ 1.97 lo”’ 1.75 lo”’ 1.76 IQ” 2.44 IP 

w 2 llr’ 4.77 IQ” 1.13 lo”’ 1.59 lo”’ 1.22 lo”’ 9.87 IO-” I.01 lo”’ 3.28 lo”’ 2.06 lo-‘a 

In-ll3m D 2 I@’ 2.32 lo’” 1.55 IO’” 4.98 IO-” 3.63 IO” 2.30 lO-‘a 1.19 IO-” 1.26 IO-” 1.11 ItI-” 

W 2 IO-’ 8.23 lo”’ 8.22 IO-” 5.83 lo”’ 1.41 IO’” 9.38 IO’” 6.12 lo”’ 4.99 IO.‘] 9.04 It?-” 

In-l l4m D 2 IO” 2.95 lo’* 2.87 IO” 5.56 lo’* 8.33 lo” 4.30 lo” 2.80 lo’* 3.60 IO-’ 2.40 1tP 

w 2 lo“ 6.81 lo”0 6.52 IO”’ 7.19 lo” 1.77 IOJ 9.13 IO-9 6.20 IO.” 1.26 IO-’ 1.51 104 

In-l 15 D 2 IO’* 1.17 IO-’ 1.17 lo” I.17 lo” 3.67 IO4 1.89 IO4 1.17 lo” 1.49 lo4 1.01 104 

W 2 I@’ 3.16 lo” 3.16 IOJ 5.67 10J 9.96 lo” 5.14 IU’ 3.16 lOA 4.04 lo” 2.76 lo” 
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Table 2. I, Inhalation, Cont’d. 

~miwd Dot E~~ivakn~ per Unit hbk~ (sops) 
Nuclidc 

-__ 
Clur/f’ 

_ _ _ _ 
God Breast Lung RMUfOW BSrrfvr Thyroid Rauaindu ~fktivc 

In-l I5m D 2 IV’ 6.19 IV” 3.76 ICI-” 1.38 IV” I.% IV” I.11 IU” 3.02 IV’* 4.83 IO” 3.59 IC” 

W 2 IV’ 3.29 IU’* 1.80 IV’* 1.81 lOto 5.91 IQ” 3.39 to’* I.19 IU” 3.u lo“’ 3.4 I~” 

In- I Mm D 2 IV’ 6.66 IV” 5.21 IV’* 8.33 IV” 6.78 IV” 4.76 lo-‘* 3.97 IV” 2.36 tw” 2.06 IC” 

w 2 IV’ 2.02 tv’~ 3.14 IV” 9.27 IV” 3.48 lVlz 2.59 IO-” 2.61 IV” a.51 IV” 1.52 w” 

IO-I I7 D 2 IV’ 1.79 IV” 1.52 IV” 4.88 IV” 2.38 IV” 1.67 IQ” I.20 IV” 1.02 IV” 9.95 IC” 

W 2 IV* 5.02 IV” a.49 to-” 5.42 IO-” I.10 IV” 8.23 IV” 7.16 IU” 2.88 IO’* 7.D. IC’J 

In-l l7m D 2 IV’ 6.82 IV’* 4.66 IV” 2.18 IV’0 I.64 IU” 9.91 lU”* 3.94 IU’J 5.63 lo“’ cn IO-** 
W 2 IV’ 2.57 IV’* 2.06 IV” 2.63 IV’O 5.33 IV” 3.31 IV” 1.62 IV” 2.54 IV” 4.89 IW" 

In-l 19m D 2 IV’ 4.95 IV” 4.97 10-l’ 7.54 IV” 8.22 IQ” 6.56 I@” 4.94 to-” 8.61 IO’* 1.2. IU” 

w 2 IV2 1.47 IV” I.54 IV” 8.11 IV” 2.50 to-” 2.00 IV” 1.53 IO” I.20 IO” I.02 w’” 

lb 
Sn-I 10 D2 IV’ 4.47 IV” 2.15 to“’ 4.69 IV” 4.33 IV” 3.93 IV” 1.63 IV” 1.89 IIT’@ I.34 IP 

w 2 IU’ 2.90 IV” 1.39 IV” 6.39 IU” 2.04 IQ” 1.56 IU” 9.15 IV” 1.54 10’0 1.36 1w” 

Sn-Ill D2 IO* 1.69 IV” 1.17 to”* 3.45 IV” 2.05 IV’* 4.23 IV’* 9.16 IU” 7.34 IV” 7.34 IC” 

W 2 IV’ I.56 IV’* 8.23 IV” 4.17 IV” I.15 IV” I.27 IV” 5.55 IO” 3.90 IV” 648 IO-” 

Sn-II3 D 2 IQ* 5.83 IV” 5.28 IO-” 9.52 lO’o 2.49 IV’ 5.05 103 5.07 IU’O 9.21 IV” 1.a Ir, 

W 2 IV’ 3.16 IO.” 2.99 to”* 1.84 Iti 7.71 IV’O 1.32 IQ’ 2.27 IV” 1.38 IOJ 2.88 Iti 

G-1 t7m D? IV’ I.08 IV” 7.93 IV” 5.80 IV” 1.06 to-9 I.09 w 6.92 IQ” 4.39 IV’0 6.96 IU” 

w 2 IV’ 1.07 IV’O 5.14 IV” 6.12 IV’ 2.55 IV” 2.06 lo3 2.93 IO” I.01 lo3 I.17 lti 

Sn-1 l9m D 2 IO-* 2.25 IV” 2.17 IV’O 4.67 IU” 1.76 10.9 4.32 lo* 2.13 IU” 3.96 IV’0 ill le 

w 2 IV’ 7.14 IV” 7.05 to-” I.15 Iti 4.62 IV” 1.10 lo3 5.45 IV” 6.28 IV” I.69 lo=+ 

Sn-I21 D2 IV* 4.39 IV” 4.39 IV” 2.33 tVto 4.90 lo-” 5.51 IV’0 4.39 IV” 1.27 IV” 9.05 IC” 

W 2 IV* 8.47 IV” 8.47 lo”’ 5.38 IO-” 9.47 IV” 1.06 IU’O 8.47 lo-” 2.28 IV” t.38 1c” 

Sn-I2lm D 2 IV’ 6.97 IV” 6.90 IV” 8.97 IV” 5.46 IQ’ I.46 Iti 6.86 to-‘* 8.71 IV’O I.76 lr’ 

W 2 IV’ 1.96 IV” 1.96 IO-‘* 2.04 to-’ 1.49 IO-’ 3.98 IOJ 1.87 to-‘* 9.22 IV’O 3.11 w 

Sn-123 D 2 IO-’ 7.52 IV” 7.52 IV” 2.32 lo’* 5.73 lo3 I.58 to-’ 7.49 IQ’* 1.88 Iti 2.33 lr, 

w2 10’1 I 81 IV” 1.82 IO-” 6.11 tOJ 1.36 IV* 3.75 Iti 1.81 IV” 3.70 lo3 a79 ir’ 

Sn-l23m D 2 IO-* 8.85 IV” 8.20 IV” 7.12 IO-” I.21 IV’* 1.24 IV’* 7.31 IQ” 1.14 IV” lx! It” 

W 2 IV’ 2.49 IV” 3.16 16” 7.94 to” 4.55 IO“’ 4.44 IO-” 2.68 lo-” 2.51 IO-” I.65 IC” 

Sn-I25 D2 IO-* 2.60 IV’O 2.28 IV” 2.57 IO-’ 3.62 Iti 5.19 I@ 2.10 IV’0 1.87 Iti I.56 Iti 

w 2 IV’ 1.59 IV’0 9.37 10-l’ 2.24 10J 7.26 IV” 1.07 lo3 7.62 IV” 4.38 to” 4.18 lr’ 

Sn-I26 D 2 IV’ I 43 IO-’ 1.41 loa 1.61 IV’ 5.62 lti I.18 IV’ 1.31 to-’ 1.76 Iti 2.36 1e 

w2 IV* 495 IIT9 5.39 to’* 1.51 IV’ 1.69 Iti 3.33 lo-’ 4.90 lti 1.20 to-’ 2.69 1e 

Sn-127 D 2 IO” 2.1 I to-” 1.34 IV” 2.78 IV” 3.93 IO-” 4.95 IU” I.08 IV” 9.49 IV” 7.56 w" 

w 2 IV’ I 26 IV” 8.28 to”* 4.56 IV” 1.37 lo-” 1.40 IV” 6.41 IV” 8.70 IV” 8.75 lo-" 

Sn-128 D 2 IO.* 1.14 IV” 8.61 IO.” 2.73 IV” 1.14 IV” 1.06 IV” 7.02 IV” 6.50 IV” 5.83 IV” 

w 2 10.’ 3.43 IV” 4.62 IV’* 3.14 IV’O 5.33 IO-” 4.70 UP 3.94 IV” 2.10 IV” 4.64 II” 

-Y 
sb-II5 D I IO-’ 1.29 IV” 1.27 to.‘* 3.47 IV” t.37 IV” 1.11 IU” I.01 IV” 7.12 IU” 7.01 IV 

w I IV’ 3.53 lcr” 7.59 lo-” 3.79 lo”’ 7.60 IV” 6.19 IU” 6.54 IO-” 1.99 IV” 5.48 IC” 

Sb-I 16 D I IV’ 9.32 IV” 1.17 IG-‘J 3.33 IV” 1.16 IV’* 9.40 IV” 9.41 IO” 5.56 I@ 6.27 IO-” 

w I IV’ 2.71 lo-” 7.61 IV” 3.53 IO-” 7.32 IV” 5.93 IV” 6.63 IO-” 1.74 IV” 5.87 IV 

Sb-I 16m D 1 IV’ 9.46 IV’* 7.17 to”2 6.81 IV” 7.88 IV’* 6.31 IV’* 5.51 IO-‘* 2.59 IV” 2.07 I@-” 

w I lo” 2.97 IV” 4.53 IV’* 7 51 IV” 4.60 IV” 3.66 lo-” 3.84 IV” 1.06 IV” I.44 1c” 

s-117 D 1 IV’ 3.00 IV’* 1.57 IV” 2.37 IQ” 2.63 IV” 3.34 to-” 9.84 IQ” 8.34 IU” IL78 icJa 

w 1 IV’ I.51 IV’* I.00 IV” 2.88 IO”’ 1.51 IV’* 1.41 I@” 5.48 IV” 4.85 IV” 5.68 IV” 
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Canmittcd Done Equivaknt per Unit Intake (Sv/Bq) 

Nuclide ClMI/f, Gonad BrCUt Ll”l# R Mwror B Surfaa l?lylUid Remainder EffCCtiVC 

Sb-I 18m D 1 IO-’ 5.61 lo”’ 2.93 IO-” I.50 10’0 3.58 lo“’ 3.00 IQ” 2.16 IO” 9.54 lo-” 7.0) lo-” 

w I IO’ 4.14 IO” 2.16 IW” 1.89 10” 2.47 IO-” 1.70 lo“’ 1.45 IO” 7.76 II)-” 6.35 IC” 

Sb-I I9 D 1 IO-’ 9.90 IO-” 5.12 IO’” 7.97 10”’ 1.68 IQ” 8.47 IO-” 4.35 lo-” 4.79 IO” 3.19 w” 

w I IQ’ I.25 lo”’ 2.17 IO’” 2.11 IQ’O 6.54 1Ul2 1.64 lo-” 8.23 IO-” 8.91 IU” 5.69 IQ” 

Sbl20 D 1 IQ’ 2.82 IO-” 3.52 lo”’ 2.12 IO” 3.66 IO”’ 3.13 IO” 2.97 IO” 2.72 to-‘* 3.54 lo-” 

15.89 m W I IO-’ 8.16 IO”’ 2.02 lo”’ 2.26 IO” 2.00 lcr” I.68 IO-” 1.78 IO-” 5.54 lo-” 2% lo-‘” 

Sb120 D I IO-’ 5.60 IO-” 3.24 IO” 7.33 IO’@ 4.88 IO-” l.Sl IV 2.63 IO”’ 8.27 IO”’ 6.14 lo-” 

5.16 d w I lo-2 8.99 lo”O 3.37 I’Y’O 3.01 10 4.30 IP 3.25 IO-‘0 2.23 IO” 1.31 lo-’ 1.10 la* 

Sb-I 22 DI I’Y’ I.61 IO-” I.20 IO”0 1.57 lo” 3.86 IO-‘0 3.54 lo”0 I.12 lo-‘0 I.01 Iti 6.m IV” 

w I lo” 1.44 IO’O 5.27 lo”’ 5.65 lo” 1.05 10’0 8.12 IU” 3.63 10” 2.18 IO-’ 1.39 lo-’ 

Sb-124 D I lo-’ 9.15 IO’0 6.51 IO”’ 2.03 lo-’ I.53 lcr’ 3.41 lcr’ 5.68 10’0 2.10 lo” 1.59 lr’ 

w I IO’ 1.04 IO” 8.94 IW” 4.14 lo-’ I.09 lo-’ 1.24 lo“ 6.74 IIT” 4.18 I@’ 6.80 Iti 

Sb- 124m D 1 I@’ 4.42 lo”’ 4.31 I@” I.08 lo”’ 6.07 IO”’ 9.18 lo“’ 3.62 10” 2.10 16” 221 IQ” 

W 1 IO” 2.68 IO-” 3.52 lo”’ 1.89 lo”’ 3.85 lo”’ 3.86 10” 2.93 IO”’ I.16 IO-” 2.m lo-” 
Sb-I25 D I IO-’ 3.19 IO-‘O 2.51 l@‘O 6.38 IO”’ 6.49 IO-” 2.73 I@’ 2.28 IO-” 7.16 I@” 5.75 lo-” 

w I IO” 3.60 lo”O 4.16 IO-” 2.17 IOJ 5.35 IO’0 9.78 IQ’0 3.24 IO”’ 1.45 IQ’ 3.38 lo-‘ 

Sb126 D 1 lo“ 9.11 I@” 5.89 IO”’ 1.77 IO I.09 IO-’ 1.71 lo-’ 5.08 ICI-” I.81 Iti I.27 IO-‘ 

W I IO-’ 1.32 IQ 6.44 IO”” 1.38 IQ‘ 7.91 lo”0 6.75 I@” 4.80 IO” 3.19 lo3 3.17 lo* 

SbI 2bm D I IO-’ 1.19 lo’” 1.33 IO-” J.04 lo”’ 1.46 IO” 1.32 IO-” I.13 10.” 7.92 IO-” 9.17 IQ” 

w I IQ’ 4.91 10”’ 8.45 lo”’ S.Sl lo”’ 8.63 IO-” 7.12 IQ” 7.63 10” 2.12 lo‘” 7.72 IO- 

Sb-I21 D 1 lo” 2.34 I@” I.65 IO”’ 1.36 IO- 4.94 IV 5.45 IO’O 1.M IO-‘0 1.09 lo” 6.55 I&” 

w I IO” 2.52 IO-‘0 9.12 I@” 6.94 lo” I.61 IO-” 1.34 IO-IO 6.15 IQ” 2.33 IO” 1.63 le* 

Sb-128 D 1 lo” 6.32 I@” 1.02 I@” 2.53 I@” I.01 IO” 8.11 IO” 8.14 IO” 4.11 IQ” 4.75 lb’* 

10.4 m w I 10’2 1.94 lo-" 7.25 lo”’ 2.64 IO-” 7.01 IV” 3.65 IO-” 6.82 IO” 1.57 IO’” 3.92 lC’* 

Sb-I 28 D I lo” 1.10 1’3’0 6.22 I@” 1.27 lo’* I.11 lo-‘0 9.46 lo“’ 5.20 lo”’ 5.51 lo”O 3.72 IO-” 

9.01 h w I IO” 9.47 lo”’ 3.72 lo”’ I.91 lo” 5.25 IV” 3.61 I@” 2.49 IO” 6.31 IO-” 4.56 NT” 

Sb-129 D I lo” 3.79 IO-” 2.44 lo”’ 6.37 10” 3.91 lo“’ 4.21 IO-” 2.07 IO”’ 2.26 IO-” 1.64 IQ” 

w I 10-2 2.15 lo”’ 1.28 IO”’ 8.98 1’3” 1.70 lo”’ 1.46 1l.r” 9.72 IO” 1.87 IO”’ 1.74 IQ” 

Sb- 130 D I lo” 6.27 lo’” 5.53 Icr” I.31 lo”0 6.07 IO’” 4.88 lo’” 4.53 10”’ 2.96 IO-” 2w IQ” 

W I lo” 1.76 lo”* 3.27 IO-‘* l.u lo“0 3.34 IO-” 2.10 lo-” 2.94 lo-‘* 8.91 IU’1 21s Ib” 

sb-131 D I lo” 2.93 IO-” 2.90 IO’” I.12 10’0 3.27 IO” 3.23 IO-” 5.78 IQ” 2.11 lo“’ 3.88 lo”’ 

w I lo” I.12 IQ’2 1.64 IO’” 1.26 I@” 1.71 l(r” 1.49 lo-” 584 lo-” 6.19 IU” 3.53 IQ” 

Tckrtmm 
Tel I6 D 2 I@’ 2.59 10” I.61 IO”’ 2.14 IO” 1.94 IO-” I.68 10.1 1.27 IO-” 8.93 IQ” 7.18 IO-” 

w 2 lo” 1.17 IO-” 9.50 IO’” 3.36 lo”0 1.04 IU” 8.22 IO’” 7.12 IO” 4.90 lcr” 4b11 la-” 

Tel21 D 2 lo” 2.73 IO.” 1.97 IO-‘0 3.08 lo”0 4.87 IO“’ 1.00 IQ’ 1.82 IO”’ 3.08 ID“’ 3.21 IQ” 

W 2 lo” 2.96 IO”’ 1.98 IO-” 1.88 IO-’ 3.04 lo”0 4.26 IO-” I.56 IO-‘0 4.38 IO-” 5.15 1u” 

Tc-l2lm D 2 IO-’ 1.18 IQ’ 1.23 Iti I.41 IO-’ 9.42 IO-’ 6.94 10.‘ I.12 10.’ 1.38 IO-’ 4.31 lo” 

W 2 lo” 6.70 IO-” 8.70 ID-” I.56 Iti 4.18 IO-’ 2.81 Iti 7.30 lo”0 I.50 lcr’ 3.99 103 

Tc-123 D 2 lo“ 7.21 IO’” 6.92 IO”* I.61 IO-” 5.86 IO“ 7.13 IO-‘ 5.03 10” 1.15 IV” 2.85 IO-* 

w 2 lo” 3.31 1o”z 3.28 IO’” 5.19 IQ’0 2.57 IO 3.12 lr’ 2.22 10’1 2.03 lo”’ I.31 IO” 

Tee-123m D 2 lo” 2.77 lo”’ 2.80 IO-” 6.05 IQ” 5.79 IO-’ 6.09 ati 2.40 IO-‘0 4.15 IO-‘O 2.86 lo” 

w 2 lo” 1.88 IO-IO 2.04 IQ’0 I.27 IP 2.41 IO’ 2.40 lo-’ 1.46 IV’O 8.06 lO-‘r’ 286 103 

Tc-125m D 2 IQ’ 1.24 IO”’ 1.07 lo“0 4.66 IO-‘0 3.01 10.’ 3.21 I@-‘ 9.93 IQ” 3.14 I@‘0 1.52 IO-’ 

w 2 lo” 7.93 IO” 7.08 IO“’ I.04 IQ’ I.15 I&’ I.18 IO-’ 3.87 lo”’ 6.75 IO.” I.97 l@ 
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Committed Dose Equivalent per Unit Intake (Sv/Bq) 

N uclide Class/f, Gonad BWUt 
_-. 

Lung R Marrow B Surha Thyroid Remainder Effective 

TC-127 D :. IO’ 663 IO-‘* 6.49 IO’” 2.77 lU’* 1.43 lo”’ 1.44 lo”’ 6.46 ICI-‘* 9.74 lo”’ 6.74 IO-” 

H’ 2 IO” 202 IO.” I.88 lo.” 4 27 IO”” 4.09 lo”2 4.09 Iv 1.84 KY’* I.11 I@ 8.60 IQ” 

Tc-I Ym D? lo” 2.49 IU’O 2.43 IW’O 8.91 I&* 1.37 lo-’ s.24 104 2.39 10“’ 6.90 IQ” 3.64 lo-’ 

w 2 10-l I.10 IO.‘0 I.10 lo.‘0 3.34 IOJ 5.36 IO” 2.0) IOJ 9.66 lo”’ I.66 lo” 5.11 1e 

Tc- 129 D 2 to” 1.75 I@‘* 1.68 lo-‘2 1.33 lo.‘O 1.97 IU” 2.03 IO”’ 1.63 IO-‘* 2.40 IU” 2.42 IQ” 

U’ 2 to” 5.05 IO”’ 5.39 IO”’ I 53 1O”O 6.19 IU” 6.22 IO-” 5.09 IQ’] I.28 IW” 2.09 lo-” 

Te- I?Pm D 2 lo” 4.12 IO.” 4.00 IO-‘O 2.16 IO” 8.71 IO” 2.01 IOJ 3.95 lo”O 1.47 10.’ 2.53 lo-' 

w 2 lo” I 7% IO”0 1.69 IO”’ 4.03 lo” 3.10 lo’* 7.05 103 I.56 IO”’ 3.27 IQ’ 6.47 lo* 

Te-131 D? IV’ 6.14 IO.‘* 5.53 to”* 2 54 lO.‘O 6.64 I@‘* 6.21 lo-” 263 lti 5.42 I@” I 29 Io”o 

w 2 IO” 2.1: lo-” 2.67 l’FZ 2.99 lo”* 2.94 lo.” 2.61 lo”* 2.66 lo3 2.21 I@” 1.24 IO”’ 
Tc-l?lm D : IO-’ 1.93 IO”’ I.15 lo”O 9.43 lo.‘O 2.39 IO”’ 6.37 IO”’ 3.28 lo4 5.63 lUio 1.38 lo” 

W! IO’ 2.34 l’PO 9.25 lo”’ 2.23 lUq 1.41 lo”0 2.21 lo”0 3.61 IOJ 9.46 IO-IO I 73 lo’q 

Tc-I32 D 2 lo” 3 77 lo”0 3.52 IU” 6.50 lo”0 4.9s l@‘O 1.53 lo” s.87 lo-@ 5.65 IU” 2.26 Wq 

w 2 IO’ 4 I5 IO”0 3.63 1o”O 1.67 10” 4.27 lUio 7.12 IU” 6.28 lti I.89 IO-" 2.55 lo’* 

Te-133 D 2 IO” 6 70 10.” 8.48 IO.” 4.39 I@" 8.39 lo”’ I.49 IO’” 5.91 10-H 5.02 IU” 2.49 lo”’ 

w 2 lo” 3.59 lo”’ 6.05 IO”’ 4.64 lo”’ 5.83 IO-” 5.21 IO-” 5.91 lo-” I.18 10”’ 2.39 IO” 

Tc-l33m D ? IO-’ &I 97 1u’* 7.U2 lo‘” 1.82 lo.‘0 8.32 lo’” 6.94 IO.‘* 2.61 103 4.14 lo-” I.17 IWO 

u’ 2 IO’ 3 39 IO.” 4.91 IO’” 2.06 lo”O 4.89 lo”’ 4.13 IO-” 2.63 lti 1.43 IU” I 10 lo-‘0 

Tc- I 34 D ? I@’ 9.00 lo-‘2 8.?,’ IO-” 6.02 lo”’ 9.30 to-” 8.58 lo.” 5.54 IQ” 1.88 lo”’ 3.44 10” 

H’ 2 IO’ 7.90 1o-‘l 7.96 I@‘] 6.60 lo”’ 8.38 lo.‘] 7.78 IO’” 5.56 IQ” 1.09 IO”’ 3.23 IO”’ 

lo&r 
l-120 D I.0 1.07 IO”’ I 28 lo”’ 4.33 1O”O 1.28 IO”’ 1.17 IO”’ 1.55 lti 5.02 IO-” 1.20 IP 

I-I?om D I.0 901 lo.‘? I 23 10-l’ 2.87 IO.” 1.22 IO”’ I.07 ICY" 5.84 IQ” 4.55 to-” 7.15 NT” 

l-121 D I.0 I 96 10-1’ 3.53 I@‘: 4.69 IU” 3.44 lo”1 3.02 lo“* 7.54 10-H 7.65 lo-” 3.21 IO”’ 

l-123 DIO 2.89 lo”* 4.87 lo.” 6.57 lo”’ 5.97 IO”2 5.18 IO” 2.25 lo* 7.89 lo’” 8.01 lo”’ 

I-124 D I.0 3.49 IO” I.15 IO.10 I.45 10-J 8.63 IO”’ 7.78 IO”’ 1.69 lo-’ 1.22 IU’O 5.23 IO” 

i-125 D 1.0 1.84 lo”’ 9.25 lo”’ 1.19 IO-IO 4.41 IO.” 4.27 lo”’ 2.16 IC’ 3.33 I@” 6.53 lo” 

l-126 D IO 348 IO” I 37 l@‘O 6.34 10.” 9.84 IO”’ 9.02 IU” 3.94 lo- I.21 lo”O I.20 lOJ 
I.128 D I.0 6.80 IO” 7.15 lo”’ 7.22 IO”’ 7.17 IO”’ 7.03 lo”’ 5.34 lo”’ 7.02 IU” 1.20 lo-” 

I- I29 D I.0 8.69 IO”’ 2,09 IU’O 3.14 1o.‘O 1.40 1O”O 1.38 I@‘* 1.56 le4 I.18 lo”0 4.69 IOJ 

I-130 D I.0 2.81 lo”’ 4 87 IO”’ 6.03 10.” 4.55 IO”’ 4.03 IU” 1.99 lti 8.02 IQ” 7.14 IO-‘0 

l-131 D IO 2.53 IO“’ 7 88 lo”’ 6.57 IU’O 6.26 IO”’ 5.73 10“’ 292 10-l 8.03 IU” 8.89 IO” 

l-132 DIO 9.95 to-‘2 1.41 10-l’ 2.71 10.” I.40 IO”’ I.24 lo”’ 1.74 loJ 3.78 lo”’ 1.03 IU’O 

I-l32m D I.0 6.48 lo”’ 8.88 I@‘2 1.77 IU’O 8.86 IU” I.95 lo”’ I.45 lo3 2.01 IO-” 8.10 IO” 

l-133 DIO 1.95 lo”’ 2.94 I@” 8.20 IO”’ 2.72 lo”’ 2.52 lo”’ 4s Iti 5.00 IO-” 1.58 lo” 

I-I 34 D 1.0 4.25 lo”* 6.17 lo”’ 1.43 IU’O 6.08 lo’” 5.31 I@-‘~ 2.88 IO-” 2.27 lo”’ 3.55 IQ” 

I-135 D I.0 1.70 IO”’ 2.34 lo”’ 4.41 IO.10 2.24 IO’” 2.01 10-l’ 8.46 la3 4.70 IO-” 3.32 IO-” 

c-a 
cs-I25 D I.0 1.46 lo”’ 1.89 IO”’ 6.36 lo”’ I.95 IO-‘” 1.76 10-lJ 1.71 lo”’ 8.46 IU” I.12 IQ” 

cs- I27 D I.0 7 I? IU’J 7.92 lo”* 5.98 IO”’ 9.54 lo”2 8.40 IQ” I.08 IQ” 1.38 IU” 139 lo-” 

cs- I29 D 1.0 3.04 lo”’ 2.83 IO”’ 1.08 lo”* 3.80 10’” 3.40 lo-” 2.60 to-” 3.93 IU” 4.29 lff” 

cs- I 30 D I.0 7.83 lo.” I.02 IO’” 4.82 IU” 1.04 IO”’ 9.41 IO”’ 9.28 IO-” 584 IV” 6.07 lo-” 

cs-131 D I.0 3 77 lo-” 3.30 IO” 7.29 lo”’ 6.21 lo”’ 5.58 IO” 3.00 I@” 3.95 IO” 4s w” 

Cs- I32 D I.0 3.20 IO.” 2.69 IO”’ 4.20 10” 3.17 IU’O 2.87 IO”’ 2.73 IO“’ 3s4 IU’O 332 IO-

cs- I34 D I.0 I.30 lo” 1.08 lo” I.18 lo.’ 1.18 IOJ I.10 IOJ I.11 lo-’ 1.39 lo-’ 1.25 le 

Cs- I34m D I.0 3.61 lo.‘2 3.39 IO“’ 6.40 10’” 3.76 lU’* 3.55 10” 3.34 IU” 6.90 IO-” 1.18 1c” 
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Table 2. I, Inhalation, Cont’d. -
CommitredDose Equivalent per Unit Intake (Sv/Bq) 

NUClidC CIau/f, Gonad BrcaLl Lung R Mwrow 6 Surfra Thyroid Remainder Effccrivc 

D I.0 1.20 IO’ 1.20 IO-’ I.41 10.’ 1.20 lo” 1.20 IO-’ 1.20 IO-’ I.20 IO-’ 1.23 lr* 
D 1.0 1.96 10’” 3.13 lo’” 2.28 IU” 3.15 IO-” 2.66 lo’* 3.00 IO-” 8.13 IO’* 6.68 I*” 
D I.0 1.88 lo-’ 1.67 IO’ 2.32 IO-’ 1.86 IO-’ 1.70 IO’ 1.73 lo3 2.19 IO-’ 1.w lr’ 

D 1.0 8.76 lo” 7.84 IU’ 8.82 IO’ 8.30 lo” 7.94 IQ’ 1.93 lo-’ 9.12 lo” a.63 1e 
D I.0 3.28 IQ” 4.02 lo”* 1.59 IU’O 3.95 IO” 3.55 IQ” 3.57 10‘” 2.06 IU” 174 16” 

BJ-126 D I IU’ I.20 lo”’ 8.98 10” 4.90 IU’O 1.17 IO” 8.50 10‘” 7.59 10” I.11 lU’a 9.92 It” 
Ba-I28 D I IU’ 2.02 IO-” 1.05 lo”0 2.29 lo” 3.47 IU’O 3.43 IU’O 8.95 IO” 1.41 IQ’ 8.28 It” 
b-131 D I lo” 1.28 10”’ 5.84 10” 2.62 IO”’ I.70 IU’O 7.05 IQ’0 4.62 1U” 2.19 IU” 1.81 1t” 
Be13lm D I IO-’ 1.76 IO-” 1.29 lo“’ 7.04 IO” 2.70 IU” 6.19 IO” 9.71 IQ” 9.53 10” 1.25 1v’u 
b-133 D I IO’ 1.07 IO-’ I.10 lo-’ 1.29 IO-’ 6.56 IQ’ 9.51 IQ’ 9.99 IO-‘* I.41 IO-’ %I1 1e 
b-l 33m D I IO-’ 2.30 IQ” 1.48 lo”’ 5.20 10” 5.79 IO” 1.05 IU’O I.33 IU” 2.90 IU’O 1.68 1Q” 
Ba-l35m D I IO-’ 1.77 IO-” I.12 IU” 4.45 IU’d 3.82 IU” 4.06 IU” 9.93 IO” 2.34 1u’O 1.36 le-” 
Be139 D I IU’ 2.56 IU’* 2.46 IO” 2S3 IO-‘* 3.41 IU” 2.49 lU’z 2.40 lo’* 4.82 IU” 4.64 1c” 

B8-I40 D I IO-’ 4.30 IU” 2.87 IU” I.66 10’ 1.29 lo” 2.41 Iti 2.56 10” I.41 IO-’ 1.w lr* 

Be14) D I IQ’ 1.41 IO-” 1.47 IU” I.16 IU’O 2.49 lU’* 4.73 IQ” 1.33 IU” 2.27 IU” 218 lo-” 
b-142 D 1 IU’ 2.16 IO-” I.60 IU” 5.48 lo”’ I.93 lo’* 1.42 IU’* 1.27 lU’* I.14 IO-” 1.11 w” 

D I IO-’ 3.43 IO’* 2.87 IO-‘] 5.42 IQ” 4.60 IO-” 1.02 10” 1.94 IU” 1.78 IU” 1.40 I@’ 
w I IU’ 1.70 10” 1.62 IU” 6.81 IU” 2.10 IU” 2.72 IO” I.14 IU” 6.43 lU’* 1.11 1c” 

h-132 D I IU’ 5.10 IO-” 2.71 IO-” 4.97 lo”0 3.97 IQ” 3.25 IO” I.91 IO-” 2.17 IO-lo 1.48 I@” 
w I IQ’ 3.33 IU” 1.71 lo”’ 6.52 IU’O 2.13 IU” 1.51 IU” 1.11 IO” 1.56 IU” 15) 1c” 

LA-135 D I IU’ 6.39 10” 2.44 lo’” 2.57 IO-” 6.81 IO-” 1.65 10” I.11 IU” 2.14 IU” 1.m IV” 
W I lo“ 8.72 lU’* 2.00 10.” 4.15 IU” 4.66 IU” 4.71 lo”* 4.37 IO” 2.37 IU” 1.60 It” 

L-137 D I IO-’ 3.45 10’ 5.31 lcr’ 1.07 IO4 2.31 Iti 9.w IO’ 2.49 Iti 4.91 IOJ 2.37 Iti 
2.516' Liver 

w I IQ’ 9.06 IQ’0 1.38 IO-’ 4.69 IO-’ 5.91 lo3 2.53 lti 6.34 10.” 1.26 lti 6.27 lo* 
s.20 1e Liver 

La-138 D l IO’ 1.49 IU’ 1.56 IO’ 2.53 IU’ 2.41 IU 6.24 IU’ 8.35 la’ 7.61 IO’ 3.78 l(r’ 
W I IQ’ 3.85 lo’ 4.04 w 7.97 fti 6.19 IO-@ 1.59 IQ’ 2.18 IV 1.94 IO-1 9.63 1e 

L-140 D I IO-’ 3.62 IU’O 2.05 IU’O 1.66 IU 4.~6 IU” 4.03 IU’O I.22 1u’O 1.81 IO-’ 9.33 It” 
w I IU’ 4.54 IU’O 1.45 Ice 4.21 IO’ 2.14 IQ” I.41 IU’O 6.87 IU” 2.12 lo-’ 131 1e 

La-141 D I IU’ I.01 IU” 9.84 lo’* 6.46 IU” 2.93 IU” I.20 IU’O 9.40 lo-” 2.28 IU’O l.!n 1w” 
w I W-J 2.89 IQ” 2.68 IQ’* 8.88 IQ’O 7.06 IQ” 2.34 16” 2.45 IU” 1.43 lo-‘* I.s2 fl” 

La-142 D I IU’ I.66 IU” I.13 IO” 3.01 IO’0 I.36 IU” I.11 IU” 8.74 lU’* 8.07 10” 6.84 16’ 
w I IU’ 5.91 IQ” 6.28 IQ” 3.50 lo-‘0 6.83 lo-” 5.39 IU’” 4.91 IQ” 3.14 IO-” J.S. w” 

h-143 D I IU’ 1.02 lU’* 8.61 lo-” 8.32 IU” 2.86 IO-” 3.32 lU’* 7.81 IU” 1.64 10” l.!u w” 
W I IU’ 6.S3 IQ” 3.20 IO-” I.W IU”J 7.30 IO-” 7.29 IO-” 2.u IQ” 1.05 IQ” 1.62 w” 

Cc-l34 W 3 IO-’ 2.S5 IU” 8.66 IU” 0.27 IO-’ 2.11 IO’0 I.80 lo“0 4.79 IU” 3.44 lo3 213 l@+ 
Y 3 I’? 2.74 IU”) 7.02 IU” 8.67 IO’ I.01 IU’O 5.59 IQ” 3.32 IU” 3.57 lo3 2.2lW 

Cal35 w 3 lo4 2.11 IU’O 6.18 IO” I.15 lo’ 8.73 IO” 7.66 IU” 3.10 IU” 6.09 IU” 3.96 l@ 

Y 3 lo-’ 2.44 IU’O 5.90 IU” I.19 IO-’ 7.94 IO” 4.12 IO” 2.62 IU” 6.83 IU” 4.29 16” 

G-137 w 3 lti 3.17 IQ” 9.78 IQ” 4.09 IQ” 2.11 IO’* 3.02 IU” 2.52 IQ” I.41 IO” 1.04 lr” 

Y 3 IO-’ 3.68 IQ’* 9.00 IO-” 4.29 IQ” 1.87 IU” 1.03 lo-” 1.32 IU” 1.62 IU” 1.13 It” 
Cc-137m W 3 lo* 3.42 IO-” 8.69 IU’* 1.32 lo-’ 2.99 IU” 3.63 10” 3.36 lU’* 6.18 IU’O 358lrw 

Y 3 lo’ 3.74 IU” 6.66 IO’* 1.37 IU’ I.61 IU” 8.3b IO’* I.29 10” 6.83 10” $82 1I” 
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Table 2. I, Inhalation, Cont’d. ___-.. -
GxnmittedIhc Equivaknt per Unit lntske (Sv/Bq) ~- ~. 

Nuclick cl8DD/f, Goad Lung R Murow B surha 
-_-

ThjTOid 
_ 

Rcmrindcr Effective 

Cc-139 W 3 Iti 2.15 IQ” 3.33 IQ’0 6.14 lo-’ 9.29 IU’o 4.36 lU* 1.53 IU’O 2.84 I@* I.95 I& 

Y 3 Iv 1.56 IO” 3.31 IU’O 1.67 lo-’ 4.96 IU’O 6.42 lU” I.66 IU’O 9.05 19’0 2.45 lo-’ 

cc-141 W 3 lti 8.U IO” 1.12 ID“’ I.12 la’ 4.19 lo“0 3.19 IU 4.61 10.” 2 36 IO-* 2.25 lo-, 

Y 3 lo4 5.54 IO” 4.46 IO” 1.61 IO-’ 8.96 IU” 2.54 IO-” 2.55 1’3”’ 1.26 IO-’ 2.42 la’ 

Cc-143 w 3 I@ 1.06 IU” 2.22 IU” 3.54 lo3 1.11 IU” 7.90 IQ” I.21 10” 1.36 IO” 8.66 IQ” 

Y 3 lo4 7.53 IU” I.66 IU” 3.88 IO- 2.96 IO” 1.64 IQ” 6.23 IO”’ 1.42 lo.’ 9.16 IO- 

cc-114 w 3 Iti 1.93 IO-’ 1.91 lo* 1.83 IO-’ 2.67 lti 4.54 IO* 1.88 lo- 1.03 lo.’ 5.84 lo-’ 

Y3104 2.39 IQ’0 3.48 IU” 7.91 IU’ 2.88 Iti 4.12 IQ’ 2.92 IU” I.91 lo.’ I.01 16’ 

PI-136 - W 3 lti 9.56 IO-” 5.39 IU’J 4.13 IU” 5.44 IU’J 4.62 IU” 4.64 IO-” 1.41 IO.” 6.32 16’2 

Y 3 104 1.03 IO-” 5.66 IU” 4.99 IU” 5.31 IU’J 4.23 IO-” 4.86 IO-” I .62 I U” 6.68 l(r” 

Pr-I 31 w 3 lti I.10 1u” 9.87 IU’J 7.47 IU” I.36 IO” 1.54 IQ” 6.42 IQ” 7.1 I lo’” 1.17 16” 

Y 3 Iti 1.33 IU” 1.06 IO” 8.09 IQ” 1.25 IQ” 8.59 IO-” 6.83 IU” 8.50 to.‘* 1.29 IO-” 

Pr- l38m w3te 199iu’* 1.05 to’* I.69 10” 7.92 IU” 5.89 IV’* 5.34 IO” 2.15 IO”’ 3.29 16” 

Y 3 Iti 9.72 IO’* 1.56 IO-” I.83 IQ’0 8.00 IQ” 5.33 lo-” 5.68 IU” 3.23 lo”’ 3.65 NT” 

Pr-I39 W 3 Iti 2.38 lU’* 1.36 lU’* 6.35 IO” 2.96 IO-” 9.21 IO-‘* 5.79 IO-” I 43 lo”’ I.34 lo-” 

Y 3 lti 2.79 IQ” I.51 IO” 8.18 IU” 2.16 IO’* 1.89 IO-” 6.14 IU” 1.50 lo”’ 1.56 IU” 

Pr- 142 W 3 Iti 5.29 lo-‘* 1.15 IO-‘* 2.85 IO-’ 3.16 lU” 3.48 IO”’ 6.71 lo”’ 1.22 IO” 7.14 la-” 

Y 3 lo-’ 6.13 IU” 1.18 IO-” 2.91 IO-’ 3.18 IQ” 2.95 IO’* 6.38 IU” 1.40 IO” 1.19 I@’ 

Pr-l42m w 3 lo-’ 6.81 IQ” 2.23 IU” 3.63 lo”’ 4.06 IU’J 4.51 IQ” 8.51 ID“’ 1.51 IO”’ 9.14 lo-” 

Y 3 lo-’ 1.90 IQ” 2.21 IU” 3.18 IU” 4.85 IU” 3.81 IU” 8.08 IO-” 1.80 IO-” 9.98 lo-” 

Pr-I43 w 3 lo’ 4.25 lU” 2.45 IU” I.10 lti 2.73 IU’O 2.14 IO“’ 1.58 IU” 2.25 IO,’ 2.04 1cP 

Y 3 Iti 4.31 IO-” 2.22 IO” I.33 IOJ 1.48 IQ” 1.49 IQ” 1.68 lo-” 1.97 IU’ 2.19 lo-’ 

Pr-IU w 3 Iti 2.20 IU” 9.91 IU” 8.85 IQ” 8.08 IU” I.35 10-l’ 8.01 IU” I.19 10.” I.10 IU” 

Y 3 I@ 2.41 IO-” 1.05 IO-” 9.40 IO-” 1.38 IV I.41 IO”’ 8.47 IU” I.40 10.1’ 1.11 lo-” 

Pr-I45 W 3 lo-’ 2.93 lo”’ 1.27 lo“’ 8.69 IO”’ 5.42 IO-” 6.02 IO”* 7.71 10.1’ 1.99 lo”0 1.65 la-” 

Y 3 Iti 3.53 IO-” I.34 lo-” 9.24 IO”’ 4.49 IU’J 4.14 lo”’ 7.96 IU” 2 36 IO.” 1.82 lo-” 

Pr- I47 w 3 lo-’ I.09 lo”’ 2.12 IU’J 5.68 lo”’ 5.40 IIT” 1.43 IU” 2.08 lo”’ 2 40 IO.” 7.72 IO-‘* 

Y 3 IO4 I.17 IQ” 2.81 IO” 6.15 IO-” 3.24 IO-” 3.76 lo”’ 2.17 IU’J 2.39 IO.‘* 8.22 la-‘* 

Nd- I36 w 3 lOA 1.43 IO-” 2.54 IO-‘* 1.93 lo-‘0 3.20 IO”’ 3.33 IO’” 1.92 lo.” I.?h :c ” 2.42 IU” 

Y 3 Iti I12 IO” 2.75 IO-” 2.11 lo.‘0 2.85 IU” 2.12 IU” 2.06 lo.” I.53 IO.” 3.12 IU” 

Nd- I38 w 3 IO4 1.62 10” 1.15 lo-” 1.33 IO-’ 2.10 10”’ 2.00 IO”’ 409 lo”’ 2 18 IO.‘O 2.51 I@-” 

Y 3 IO4 1.91 la” 7.58 IO”’ 1.42 IO-’ 9.86 IU” 6.07 lo“’ 4.13 IO’” 3.33 to.10 2.78 IO-” 

Nd- I39 W 3 lOa 3.63 10” 4.10 IU’J 3.u IO”’ 7 35 IO” 2.01 IO’” 2.69 lo”’ 2.50 :o ‘I 5.19 lir” 

Y 3 Iti 4.22 IU” 4.u IU’J 3.85 IU” 5.30 10-l’ 4.17 IO”’ 2.88 lo”’ 2.85 IO.‘2 5.73 1u” 

Nd- I39m w 3 lti 3.13 lo”’ 1.60 lo-” 3.31 IU’O 2.49 IU” 4.09 lo”’ 9.33 lo“2 I.14 lo-to 9.01 lo-” 

Y 3 IO-4 4.48 IO-” 1.70 IO’)’ 3.61 IO”’ 2.16 lo”’ 1.39 IO”’ 9.58 IU” I.?? IO.‘0 1.01 lo-” 

Nd-I41 w 3 IV 4.48 !U’J 3.41 IU’J 1.38 lo”’ 5.64 IO” 7.59 lo”’ I.37 IO”’ I 98 13-‘2 2.51 l’r” 

Y 3 Iti 5.51 IO-” 3.61 IU” 1.49 IU” 5.20 IO” 3.61 lo”’ 1.43 lo”’ 2 39 IO” 2.78 lo”’ 

Nd-I41 w 3 lo-’ 7.94 IQ” 3.16 IQ” 8.42 IO-’ 4.98 lo-‘0 2.33 lo” 1.94 IO” I U6 IO9 1.72 IO-* 

Y 3 IO4 8.41 10.” 3.45 IQ” I.06 IOJ 9.19 lo-” 3.26 IO”’ I.82 IU” I76 IO’ I.85 IQ’ 

Nd-149 w 3 IV 1.04 IO” 9.61 lo”’ 3.10 10’0 4.75 IQ” 5.75 IO’” 5.96 IO”’ 5’31 IO” 5.58 lo-” 

Y 3 lti 1.21 IU” 1.03 IU” 3.32 IU” 1.41 IU” 1.12 to-‘* 624 IV” 6 66 IO.!’ 6.05 lo-” 

Nd-I51 W 3 I@ 4.92 IO”’ 3.41 lo”’ 4.85 lo”’ 6.86 IU’J 9.66 lo-” 2.42 IO”’ 5 95 lO.‘J 7.90 lo-‘* 

Y 3 toa 5.10 lo-” 3.53 IO-” 5.09 IU” 4.43 lo”’ 3.29 IO-” 2415 lo”’ 685 lU’2 ‘3.43 IIT” 
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Table 2. I, Inhalation. Cont’d. 

Committal Dose Equivalcnl per Unil In.'a$ (Sv/Bq) ..- .-__ 

Nuclidc Clasp, Gonad BICaSl Lung R Marrow E Sutfacx Thyroid Rtmaindcr Efftctivc 
. _ 

Prdhlum 
Pm-141 w 3 IO-4 1.41 lo”’ 3.64 I@” 6.08 lo”’ 4.59 IO’” 4.71 I@” 2.80 IO” I.64 IO" l.% IQ” 

Y 3 IO“ I.66 lo”’ 3.88 lo”’ 6.50 lo“’ 4.03 lo”’ 3.09 lo”’ 2.96 IO-” 1.97 IO'" 8.56 lo-” 

Pm-143 w 3 I04 5.92 lW’o 8.19 IO”* 4.14 IO.’ 2.01 lo” 5.37 lo'* 4.35 lo"O 3.19 10-9 2.21 lo-’ 

Y 3 104 3.26 I@” 9.63 IO”’ I.61 lo” I.12 lo’* 1.25 lo’* 7.14 10’0 1.96 IO-' L94 lo* 

Pm-144 w 3 IO-’ 3.41 lo” 5.09 IO’* 2.01 I@’ 9.91 I@* 1.44 10” 2.95 IO" 1.90 10-J 1.14 lti 

Y 3 IO-’ I80 IO” 5 14 lo+ 109 lo” 6.11 IO” 5.58 IO” 4.98 IO” I.21 IO4 1.45 lo-@ 

Pm-145 w 3 IO4 3.60 lo”0 6.94 IO“* 4.64 I0.P I.02 1u* 7.58 IO-’ 1.87 IO“’ 8.67 IQ' 6.85 IO- 

Y 3 IO’ 1.61 lo”0 8.43 ID’0 4.61 I@’ 4.54 IV' 2.71 IO’ 1.72 I@” 3.83 lo" 8.23 Iti 

Pm-146 W 3 lOA 5.38 IO-* 8.42 IO’* 3.39 lo” 3.84 IO-' 5.29 lo" 4.39 lo.’ 4.81 IO-' 2.76 lfl 

Y 3 IO-’ 2.41 lo’* 8.04 lo’* 2.33 lo.’ I.60 IO” I.88 IOJ 6.33 lo” 2.38 lo-’ 3.% W-J 

Pm-141 w 3 IO-’ 1.88 lo”’ 3.15 tw” 9.69 IO-* 8.16 IO” 1.02 IU' 1.32 lo’” 5.89 10-9 6.97 lo” 

Y 3 IO” 8.25 IO”’ 3.60 lo”’ 1.14 lo” I.61 lo” 2.01 IO-J 1.98 IO”’ I.56 lo” I.06 lo-’ 

Pm- 148 W 3 lo” 1.96 IO”’ 185 IO” 1.26 I@’ 5.1 I lo”0 4.80 IO“’ 4.27 lo’” 3.88 IO-’ 2.81 lo-’ 

Y 3 lOA 2.12 lo.‘O 1.19 10-l’ I.37 IV’ 1.01 I@‘* 7.08 lo"' 3.82 lo’” 4.10 IO” 2.95 103 

Pm-148m W 3 IO” 1.38 I@* 1.28 lo‘* 2.25 lo-’ 2.88 I@’ 9.05 IO” 8.79 IO“’ 5.27 lo” 5.4103 

Y 3 lOA 1.19 lo’* 1.24 IO.’ 3.59 IOJ 1.36 10.’ 1.36 IO” 1.05 lo.’ 3.58 lo" 6.10 109 

Pm- 149 W 3 IO“ 3.16 IO-‘* 8.44 lo”’ 2.99 lo‘* 7.94 lo“' 8.04 lo’” 3.69 IW” I .24 IO” 7.44 Nr“ 

Y 3 lOA 3.61 lo’” R.20 lW’3 3.12 IO’* 5.53 IO.” 5.01 IO'" 3.31 IO"' I.39 IV 7.93 lb-” 

Pm- 150 w 3 I04 6.82 IO-” 5.15 IO’” 5.36 IO”’ 8.16 lo"' 7.61 lo"' 3.38 I@'2 6.78 lo”’ 8.85 IQ’1 

Y 3 IO4 8.26 lo‘” 5.52 lo.‘* 5.18 10”’ 6.11 10’12 4.00 lo“* 3 54 IO’” 8.22 IO-” 9.79 lo-” 

Pm-151 w 3 IO-’ 6.16 1~” 1.59 lo”’ 1.58 lo’* 5.19 I@” 9.73 I@" 6.69 IO“' 7.36 IO”’ 4.38 Ib” 

Y 3 lo+ 1.11 f@” 1.59 lo“’ I 64 IO’* 2.72 lo”’ I.86 I&” 6 I8 IO’” 8.39 IO“’ 4.73 lo-" 

samarirr 
Sm-141 w 3 lo* 1.26 IO”’ 4.63 lo”’ 6.31 lo“’ 5.31 IO” 5.09 IU” 3.69 I@” 1.14 1~” 8.29 IO-" 

Sm-l4lm w 3 lOA 4.40 I@” 1.29 lo”2 1.14 lo”0 1.52 lo“> 1.41 IO‘" 1.03 1u” 5.04 lo’” 1.58 lo-" 

Sm-142 w 3 IO4 1.05 IO’” 1.55 lo”2 4.19 lo’~O 3.03 lo“2 3.11 iC'2 I I5 lo’” 2.32 10-1’ 5.82 IQ” 

Sm-I45 w 3 lo” 1.84 I@‘0 2.90 1o”O 6.58 IO” 3 46 I@* 2.58 IO" 7.46 lo”’ 3.04 lo’* 2.98 lo-’ 

Sm-146 w 3 IO-’ 0.00 IO” 0.00 IO” 8.40 IO* 3.03 IO.’ 3.79 Iti 0.00 IO4 2.08 I@’ 2.23 lo” 

Sm-147 w 3 IO-’ 0.00 100 0.00 100 7 62 IO’ 2.75 IO” 3.44 lo-' 0.00 IOQ 1.89 lo“ 2.02 IO” 

Sm.151 w 3 IO4 4.03 lo”’ 1.49 IO“’ 3.26 IIT* 1.10 10-b I.38 IO-' I 32 10”’ 1.51 IO-’ 8.10 lo" 

Sm-I 53 W 3 IO’ 2.36 IO”’ 5.67 10’12 2.05 10.’ 6.66 lo-” I.57 IO.'0 I.51 lo’” 8.84 I@‘* 5.31 IO-” 

Sm.155 w 3 lOA 1.35 1~1’ 5.12 lo”’ 5.32 IO”’ 2.8s ICr” 1.65 IO-l2 3.10 IO” 1.03 10.” 6.79 lo“’ 

Sm-I 56 w 3 10.’ 2.21 IO.” 1.15 lo”’ 8.14 lo”O 4.10 lo”’ I.18 IV’O 6 33 ICY” 2.26 10”’ 1.89 16” 

Erropkn 
Eu-I45 w 1 IO 5.42 lo.‘0 2.18 IW” 1.96 IO.’ 3.58 IO.” 6 73 IO”’ 1.19 lo”O 9.03 lo”O 7.41 IO” 

tu-146 W I lo” 8.75 IO”’ 3.15 lo”” 2.62 10” 4.41 lo.‘0 3.31 lo.‘0 1.76 lo”” 1.35 lo’* l.osl~ 

Eu-I47 w I 10’3 3.05 lo”O 2.13 10”’ 3.90 lo‘* 4.56 I@” I.62 IO-’ 1.28 IO“’ 9.01 IV’O 9.55 lb” 

Eu- I JR w I lo” I bl IO* 1.61 !o.* 1.20 lo” 2.43 lo.’ 2.76 IO.’ 1.01 lo” 4.60 1w* 3.87 IO- 

Eu-I49 H’ t IU’ 7.18 lo”’ 8.56 IO.” 2.02 IV 3.86 IO”” I 10 I@* 3.23 lo”’ 4.58 IO“’ 5.10 lo-” 

Eu- I50 w I IO“ 3.49 IO’” I.08 I&” 1.19 lo.‘0 1.22 IO”’ I.23 IO” 4.67 Ia” 2.85 1u’O 1.82 IC’J 
12.62 h 

ELI-I50 Wllo” 1.9510-’ 3.06 IO’ 6.55 lo” 795 lo.’ 1.20 lo” I 63 IO’ 1.38 IO-’ 7.25 IO-’ 
34.2 ) 

Eu- I52 w I 10” 1.31 to” 1.14 IO” 5.16 IO.’ 1.91 lo.‘ 2.40 lo.’ 8.25 lo’* 9.99 16’ 5.97 1e 

Eu- I52m w I lo” 1.33 1~” 4.69 IO I2 9 94 lo-‘0 1.77 lo”’ 1.94 lo”’ 2.60 lo‘” 3.11 1u’O 2.21 16” 

Eu- I s4 w I lo” I.!7 1w6 I.55 lo” 792 IO” 1.w 10.: 5.23 lo-’ 7 I4 10’9 I.13 10’: 7.73 lol 
_ 
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Table 2.1, Inhalation, Cont’d. 

Committed Dow E4pivaknt per Unil Intake (Sv/Bq) 

NUCkk C&s/f, Gonad Brtul Lung R Mmw B surfrcc Thyroid Remtinder Effoctivc 

Eu-IJJ W I lo” 3.56 IO-” 6.14 tW’o I.19 lo4 1.43 IO-@ 1.52 tc’ 2.4a IU’O I.11 IO-@ I.12 lo’ 

Et’-I56 W I IU 6.12 IU” 3.64 IU’O 1.84 IP I.14 IO’ 2.76 IO’ 2.16 IO’* 3.91 lo-’ x8210-@ 

Eel57 W I IO’ 2.84 IU” 7.69 IO-” I.19 lo-’ 3.06 IO” 3.90 IU” 3.04 IU” 4.82 IO-” 3.01 tc” 

Eu-I58 w I IO 4.47 lo-” 9.57 lcr” 1.89 lO-‘o I.35 10’2 I.59 IU” 8.40 IO” 7.54 Ice %54 tc” 

al-145 D 3 NV I.88 IQ’* 1.87 lo-‘2 5.88 IO” 3.71 10” 8.96 lITI I.00 IO” 1.22 It-r” 1.22 I#-” 

W 3 IO-’ 1.69 IO-‘* 1.52 IO” 6.74 IO” 1.97 IU” 2.80 IO” 1.05 IQ” 4.40 IO” 1.u lr” 

Gd.146 D 3 Iti 2.65 IO’ 3.51 IO“ 5.48 103 1.42 Iti 6.73 lti 1.76 IU I.57 Iti 1.03 te 

w 3 Iti I.19 Iti 1.65 IQ’ 2.50 Iti 3.84 IQ’ 1.38 lo-’ I.13 Iti 5.22 IQ’ 6.02 lr, 

a-147 D 3 Iti I.90 10” 9.61 IO” 3.84 10” 2.99 IO”’ 1.07 IU’ 4.42 IU” 5.01 lo’* 3.28 I@-- 

w 3 Iti 3.01 IO-‘0 9.20 IU” 1.06 lo-’ I.55 IQ’0 2.43 lU’* 4.59 IQ” 5.43 to’o 4.87 lo-” 

Gd-I48 D3104 0.00l0-0 0.00 IOQ 1.98 IO’ I.41 104 1.16 I* 0.00 lo” 6.45 IO 8.91 IO 

w 3 IP 0.00 loo 0.00 100 I.08 IU’ 3.56 IU 4.45 lo' 0.00 lo4 I.63 IO’ 2.38 IQ’ 

Gd-I49 D 3 lti 1.56 IO” I.35 IO-‘0 4.26 10” 8.58 IU” 4.34 IIP 6.78 IU” 8.W w’ 6.14 try 

W 3 IO- 2.24 IU” I.01 IU’O 2.14 Iti 2.66 IU’O 8.33 lU’o 5.28 to” 6.52 IO-‘* Cl8 te 

Gd-151 D 3 IU’ I.41 IU” 2.12 IU’O 4.w IU”’ 3.97 103 351 lti 9.54 IO” 2.40 lo-’ 2.40 la’ 

w 3 lo4 8.68 IU” 9.81 IO” 4.84 lo-’ 9.49 IU’O 1.79 IQ’ 3.77 lb” 7.99 IU’O 1.21 lr* 

Gd-I52 D3lp O.OOl@ 0.00 loo 1.33 lo-’ I.04 lo4 1.38 IrJ 0.00 104 4.77 IQ 6.58 IU’ 

w 3 lOA 0.00 lo4 0.00 lo4 7.28 IO- 2.63 IQ’ 3.29 te 0.00 loo I.20 10-J I.75 IU’ 

Gd-I53 D 3 lti 4.35 10” 6.88 lu’o 1.40 IQ’ 1.09 lo-’ 9.23 te 2.84 IO” 6.56 Iti 6.43 Iti 

w 3 lti I.93 10’0 2.S9 IU” 1.75 1L-r’ 2.71 IU’ 2.1s lu’ 1.04 IU’O I.!30 Iti 2.56 l4-+ 

Gd-I59 D 3 l@ 4.77 IO’* 1.60 10” 5.31 lo-‘0 1.02 IU’O 2.01 IU’O 6.70 IU” 3.26 1U” 111 1c” 

w 3 lti 1.11 IU’l I.80 IQ” 1.05 I@’ 2.23 IQ” 4.00 IQ” 6.46 IU” 4.40 10’0 2.64 lo-” 

1* 
n147 W 3 IO- 1.67 IO” 1.44 10’2 2.94 IU” 1.17 to’* 1.51 IO” 4.61 IU” 4.57 IU” 5.43 tc” 

n149 W 3 Iti 2.4s IU” 1.24 IU” I.53 Iti 1.53 IO-‘0 1.89 lo, 7.13 IQ” 1.89 lU’* 1.w lr’ 

n150 W 3 IO-’ I.26 IQ” 7.84 lb” 4.63 IU” I.21 to” 9.85 IO-” 5.07 IV 7.49 IU” au Ws 

nl5l w 3 Iti 1.04 IQ’0 2.89 IU” 4.79 IU’O 5.65 IQ” I.29 IU’O 1.28 IO” 2.36 Icr’O I.69 lry 

n153 W 3 IU 8.26 IO” 2.30 IQ” 6.34 IO’* 8.57 IO” 4.03 10’0 8.54 lo-” 2.72 IQ” 2.04 w- 

nl54 W 3 la’ 2.67 IO” 7.72 IO” 7.21 lU’” 1.12 lo-‘0 I.09 IO-” 3.36 lo-” 4.58 IU’O 3.a lo--

ml55 w 3 IP 1.73 IO” 2.40 It?” 7.67 IO-” 8.34 IU” 2.90 IU’O 8.45 IU” 2.55 10“’ %10 IC” 

nI56 W 3 I@ 6.72 IO-” 2.51 IU’O 3.30 IO-’ 4.28 IO-” 8.48 IU” 1.38 IU’J 1.33 lo- 1.0 1e 

nl56m w 3 IP 1.04 10’0 4.32 IO” 6.93 IO” 8.10 IO-” I.96 10’0 2.48 lo-” 2.48 IO-‘0 2.06 w-
24.4 h 

nl56m W 3 Iv 2.62 IO” 9.66 IV 2.18 w” 1.77 IU” 4.65 lb” 5.29 10’2 6.91 lo“’ 5.86 I#’ 
5.0 b 

nI5.7 w 3 lti 4.14 IO” 6.60 IO” I.18 103 4.18 Iti 4.42 lo-’ 2.67 IU” 1.66 lcr’ 2.49 lo* 

nI58 w 3 IP I.38 lo’ 1.78 lo-’ 4.91 IOJ 1.18 Icr’ 6.23 IQ’ 7.74 lo-’ 8.01 lo-’ 6.91 te 

nl60 W 3 Iti 9.36 IO’* 9.63 IU” 3.02 Iti 4.43 lo-’ 2.41 lo-’ 6.54 IQ” 4.84 lo- 6.15 lr’ 

Tb-I61 W 3 IO-’ 2.58 IO-” 8.38 lU’2 4.19 lo-’ I.90 HP 2.07 IU’ 1.93 IO-” I.08 lo, 9.20 10-y 

$r w 3 lo-’ 3.71 IO” 1.19 II?” 1.79 IU’O 2.35 IO-” 4.62 IQ” 5.32 IO” 7.70 IQ” 6.00 W 

Dy-I57 w 3 10-J 1.64 IO” 3.23 IQ” 5.93 lo-” 9.04 IU” 9.10 IQ” 2.24 10” 2.73 10“’ 2.16 It” 

Dy-159 w 3 lo-’ 7.6’3 IO” 1.99 IW” 2.37 IO-’ 8.21 IU’O 5.09 lti 3.t2 IO-” 2.94 IO-‘0 6.5brP 

Dy-I65 W 3 lti 1.24 IO” 9.41 IO” 2.42 IQ” 1.89 IU” 2.47 IO” 5.45 10” 2.21 NJ” 3.62 lr” 

b-166 W 3 lti 2.86 IO” 8.09 10” 9.10 IO’ 4.37 lo-‘* 1.u lo9 2.68 lo-” 2.75 iC’-’ 2.@21@+ 
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Table 2.1, Inhalation, Cont’d. 

Committed Dose Equivalent per Unit Intake (Sv/Bq) 

Nuclidc Class/f’ Gonad Breast Lung R Marrow B Surface Thyroid Remainder Effective 

HddllE 
Ho-155 w 3 IO’ 3.34 10.” I.40 lo’” 6.56 lo"' 2.40 IU” 3.61 lo'" 7.08 lo”’ 9.26 lU’* 1.21 lo-” 

Ho-157 w 3 lOA 4.54 lo”’ 2.75 IO." 7.54 lo’” 4.02 IU” 3.78 IO"' 1.52 IU” 9.41 I@" 1.41 lo-” 

HeI59 W 3 lOA 9.82 lo”’ 2.98 lo”’ 1.08 IU” 5.2s IU” 1.08 IU’* 1.73 IU” 9.64 lo"' 1.76 lb” 

Ho-161 w 3 loa 4.69 lo”’ 3.33 10-l' 2.45 lo"' 8.01 lo”’ 2.02 IU” 7.45 10-l' 3.13 lo’” 4.20 IQ” 

Ho-162 w 3 IO” 9.03 lo.” 5.76 lo”’ 4.69 IO-” 8.02 lo”’ 1.16 IO-” 3.56 lo”’ 1.60 IU'J 6.36 lo-” 

Ho-l62m W 3 lOA 6.77 IU” 1.02 lo’” 4.19 lo”’ 1.36 IO-” 2.40 IO'" 6.92 IU” 3.98 IO-‘* 6.00 lo-” 

He164 w3 IO4 6.13 IO-” 2.72 IO"' 1.83 IU” 7.88 IU” I.61 IO-" 7.88 IU” 4.38 IU” 2.35 UP 

Ho-l64m w 3 loa 3.90 lo”’ 9.24 IO-” 3.79 lo-” 2.76 lo"' 9.23 10” 2.46 IO” 1.68 lo-” 5.14 lo-” 

Ho-166 w 3 lOA 5.02 lo’” I.38 IU’* 3.25 IO-' 6.31 IO-” 9.3s IU” 4.66 IU'J 1.49 I@9 a40 lo-” 

Hw I66m w 3 lOA 3.05 10-a 4.84 lo” 1.08 lo” I.61 IU’ 8.87 IO-’ 2.14 Iti 4.50 ICI- 2.09 10’ 

Ho-167 w3 IO4 2.89 IO-” 1.72 lo’” 1.68 IU’O 3.21 IU” 9.10 lo’” 9.54 10-l' 2.52 IU” 2.94 lb” 

ErMrm 
Er-I61 W 3 Iti 8.98 lo’” 5.45 lo”* 1.02 IO-IO 8.00 lo"* I.12 IU” 3.70 Iu’* 2.59 IU” 2.45 lo-” 

Er- I65 w 3 lOA 3.75 lo’” 1.08 IU’* 2.70 lo"' 3.51 IU” 5.62 lo”* 2.94 lo”’ I.05 IU” a08 IO-~* 

Er- I69 w 3 lOA 2.81 lo”* 2.81 lo”* 2.72 lo” 1.45 IU’O 1.76 IO” 2.81 IO-‘* 5.53 IU'O 5.64 IQ” 

Er-171 w 3 I04 1.69 lo”’ 6.70 IO'" 7.00 IO-IO 2.16 IU” 5.22 IO-" 3.96 lU’* 1.95 IU'O 1.52 1U” 

Er-I72 w 3 lOA 2.01 lo”0 6.56 10-l' 4.60 lo’* 2.87 IO"' 8.10 IQ” 3.76 IQ” I.45 IO-9 1.11 103 

Tm-162 w 3 IO4 3.62 lo“’ 8.65 lo”’ 4.11 lo”’ 9.12 lo”’ 7.88 IU” 7.28 IO"' 2.08 lo”* 5.93 lU’* 

Tm- I66 w 3 loa 6.19 lo”’ 2.45 lo"' 3.10 IU’O 3.47 I@" 4.48 lo“' I.39 lo”’ I.31 IU’O 1.02 IQ” 

Tm-167 w 3 IO4 9.39 lo”’ 3.88 lo"' 3.64 IO'P 2.80 IO-” 2.09 10'9 1.96 lo”’ 7.80 IO”’ ‘I.97 lo-” 

Tm- I70 w 3 IO-’ 1.45 IU’O 1.4s IO-IO 3.90 lo” 9.32 lC9 I.39 IOJ 1.42 IO-” 2.78 lU9 7.11 lo-’ 

Tm-I71 w 3 lOA 5.81 lo”’ 5.8s lo”’ 3.99 10-e 3.81 IO” 4.63 1e 5.75 lo"' 3.88 IQ'O 2.47 \U9 

Tm-172 w3 lOA 1.24 IO”’ 4.45 lo"' S.23 IV9 2.58 IO-" s.06 IU’O 2.53 IO-” 2.04 lo-9 1.32 103 
Tm-I73 W 3 IO4 1.83 IO-” 6.95 IO-” S.80 IU” I.85 lo”’ 1.68 lo"' 4.2s lU’* 1.74 lo”0 1.30 IU” 
Tm- I75 w 3 I04 2.03 lo”’ 4.28 IO-" 4.39 IO” 6.53 IO-" 2.89 IO-'* 3.94 IU'J 2.33 lU’* 6.26 10” 

Ylt* 
Yb-162 w3 lOA 2.52 10”’ 6.90 IO-” 3.76 lo”’ 8.27 lo"' 8.98 IU” s.15 lo"' 2.23 10’” 5.49 1U” 

Y 3 IO’ 2.95 IO”’ 7.48 lo”’ 4.11 IU” 8.04 IO-” 6.23 IO"' 5.55 IQ" 2.63 IQ’* 6.04 IO-” 

Yb166 w 3 lOA s.09 lo.‘0 1.40 IU’O 2.00 IO.9 2.64 IU’O 5.24 IO"' 6.39 IO-” 1.05 IU9 7.52 IC” 

Y 3 I04 5.76 IU’O 1.40 IU’O 2.07 IO-' 2.12 lo- 1.28 10” 6.04 IO-” 1.20 IO-9 a04 iul” 

Yb-167 w 3 I04 I.33 IO"' 1.58 IU” 1.32 IO-" 5.06 lo"' 2.48 IO-'* 8.01 IO-” 1.24 lo’” 2.15 1U” 

Y 3 lOA 1.46 lo-" 1.65 lo”’ 1.44 IfT" 3.08 IO"' 3.39 lo-" 8.14 IU” I.41 IU” 2.26 IQ” 

Yb-169 w 3 IO4 2.42 IU” 1.63 10”’ 9.33 lo-9 I.01 lo-9 7.35 IO-' 8.25 IU” I.13 IO-9 1.09 w 

Y 3 I04 2.37 IO-” 1.85 IQ” 1.39 lo-' 3.82 IO-" 6.29 IO-" 8.57 lo”’ I.18 IQ’ 2.18 IOJ 

Yb-I75 w 3 lo4 I.59 lo”’ 4.74 lo-'* 1.82 IU9 7.05 IO-" 7.82 lU'o 2.38 IU’” 5.79 IU’O 4.29 10-H 

Y3104 1.78 IO-” 4.71 IU” 1.94 IO-9 1.08 IO-" 4.68 IO-” 2.12 IU” 6.57 IU’O 4AI 1U” 

Yb-177 W 3 IO-’ 6.94 lo”’ 5.36 IO-” 2.30 IQ'0 3.12 IO-‘* 1.99 IO” 3.16 IO” 2.44 IU” 3.61 W” 

Y 3 lOA 8.24 IO-” 5.76 IO-" 2.50 lo"0 8.57 IO-" 1.53 IO-” 3.94 IU” 2.94 lo”’ 3.93 1U” 

Yb-178 W 3 lo-4 2.25 lo”’ 2.71 IQ” 2.80 IO-" 1.65 lo”* 5.58 IO-‘* 1.79 IO-” 1.87 IU” 3.97 1U” 

Y 3 lOA 2.74 IO"' 2.96 IO-” 3.06 IU’O 3.99 IO-" 5.14 lo”’ I.89 lo”’ 2.35 IQ” 4.39 IQ” 

Lutd 
Lu-169 w3 IO4 I.99 lo-'0 6.09 IO-" I.00 10’9 1.45 IIP 5.34 IU'O 2.87 IO-” 3.90 IU'O 3.30 10” 

Y 3 lo-’ 2.28 IO-” 6.30 10”’ 1.23 IO-9 9.86 lo"' 7.70 IU" 2.69 IO” 4.48 IU” 3.64 lo-” 

Lu-170 w 3 lOA 5.17 IU’O 1.52 IU” I.53 IO-9 2.40 lo"0 3.07 IU’O 7.00 IU" 8.87 IU” 6.42 IQ” 

Y 3 IO” 5.90 lo-‘0 I.53 lo”0 1.58 lo-’ 2.04 IU’O I.15 IO’0 6.67 IO” 1.02 lo-, 6.96 1w’* 
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Table 2. I, Inhalation, Cont’d. 

Committed Che Equivakat per Unit Intake (Sv/Bq) 

Nuclide Class/f’ Gonad Bred Lung R Marrow B Surfwx Thpid RUlUinder Effective 
- ..__----

Lu-171 W 3 Iti 3.18 lU’p I.32 IU’O 2.99 IQ’ 3.30 IQ’O I.41 10' 8.30 IO” 8.12 IU” 7.u II” 

Y 3 lo-’ 3.41 IU’O 1.28 10“’ 3.35 lo-9 1.88 IU’O 1.76 IO-lo 7.85 IQ” 9.02 IU” a07 IV’@ 

Lu-172 w 3 lo-* 7.31 IO-‘0 2.92 10” 4.30 lo-9 5.53 IU’O 1.56 Iti I.84 10’0 1.46 lo’ 1.M 1v 

Y 3 lo4 7.93 IU’O 2.81 IU’O 4.70 I’? 3.67 IQ” 2.78 IU” 1.76 IO-” 1.62 lO-v 1.35 lr’ 

Lu-173 w 3 Iti 3.49 IU’O 4.24 IU’O 7.42 IO’ 5.94 lo3 4.70 1e 2.92 IU’O 8.98 10” 3.44 lo3 
Y 3 lo4 1.82 10’0 7.19 IQ’0 4.20 Iti 1.97 10-v 7.41 I@ 3.56 IO’0 1.u 10-v 6.09 lr’ 

Lu-I74 w 3 IO4 S.82 IU” 7.10 IU’O 8.73 IU’ 1.23 Iti 1.14 1c’ 4.98 IO”’ 1.44 lo-’ 6.64 IU9 

Y 3 lOA 2.75 IU’O I.04 lo-9 7.13 lo’ 4.03 103 2.62 Iti 6.51 IU’O 1.98 IO’ I.@7 w 

Lu- I74m w 3 lo4 1.45 IU’O 1.65 10” I.53 lP 5.18 IU’ 5.47 IV 9.92 IO” I.11 IQ’ 4.49 lo3 
Y 3 Iti 8.56 IO” 2.54 10” 5.1 I Iti 1.02 1o’v 6.52 IO’ 1.26 IU’O 1.16 lU9 6.86W 

Lu- I76 w 3 lo4 7.15 10‘9 9.74 IO-9 6.24 lo-’ 2.73 IO-’ z.80 1e 8.47 IO3 1.97 lol I.36 IO’ 

Y 3 IO4 3.86 IO” I.10 lo-’ 9.99 lo” I.21 IU’ I.19 lo4 8.24 lU9 2.10 IOJ 1.79 I&’ 

Lu-176m w 3 loa 1.98 lo“’ 9.81 IU” 3.94 IO'0 4.17 IU" 8.48 IQ’* 3.6s IU” 5.68 IU” Ul le-” 

Y 3 Iti 2.43 IU” 1.07 IO-” 4.23 IU’O 4.61 IQ” s.99 lo“’ 3.71 IU” 7.06 IO" 7.21 IC” 

Lu-177 w 3 lo4 1.75 IO-” 5.94 lu’* 3.02 IQ' 1.54 IU'O 1.79 10-v 2.85 IO’* 7.44 IU'O 6.63 I@‘@ 

Y 3 Iti 1.93 IQ” s.79 IQ" 3.33 10, 1.82 IU” 1.03 IQ’0 2.47 I&* 8.42 IO-‘* 6.63 IV 

Lu- l77m w 3 IP 1.29 IU’ 1.43 IQ9 4.49 lo' 1.35 lo4 1.16 IC’ 1.09 lo’ 4.12 lUv 1.23 la’ 

Y 3 lOA 8.89 10” 2.03 IU’ I.41 lo” 3.46 I’? 1.07 IOJ 1.37 IU’ 5.15 IQ’ I.% w 

I-u- I78 W 3 Iti 2.23 IU” 7.56 IU” 9.19 lo”’ 2.45 IO-" 4.08 IU” S.S8 IQ” I.93 1u’* 1.17 w” 

Y 3 lOA 2.55 IQ” 8.08 IQ" 9.88 IO-” 9.21 IQ” 8.20 IQ” 5.92 IO-” 2.42 IU” 1.26 lb” 
Lu- I78m w 3 lo-’ I.19 IU'J 5.30 lo-" 6.19 IQ” 7.06 IU” 8.87 IU” 3.7s lo“' I.90 lo’* a23 ICI* 

Y 3 Iti I.36 IU” 5.65 lo”’ 6.62 IQ” 6.56 lo"' S.22 IO" 3.w IO” 2.23 lo“* a84 It" 

Lu-179 w 3 lo4 s.22 IO" 2.25 IU” 4.69 IO-” 5.76 lU’* 6.30 IQ’* 1.08 IO” 8.30 IU” a22 W 

Y 3 Iti 6.37 IU” 2.43 IU” 5.02 IU’o 6.46 IU” 5.31 IU” 1.08 IO” I.03 IO’0 9.13 I@-” 

Hdh 
Hf.170 D 2 IO’ 1.70 IU’O 8.83 IU” 3.41 IU’O 2.27 IO”’ 7.36 IU’O 6.51 IO” 2.75 10” Ul IV 

W 2 IO-’ 2.28 IO”’ 6.79 IO-” 8.41 IO“’ I.14 IU’O 1.70 IO’0 3.51 lo”’ 4.49 lo“0 3.23 IC” 

111.172 D 2 IO’ I.91 IOJ 2.22 IOJ 2.07 1OJ 1.93 IU’ 1.45 le4 I.44 IOJ 2.76 lo-’ 8.60 Iti 
W 2 lo“ S.28 IU9 6.75 lU9 5.36 lti 4.88 Iti 3.50 w’ 4.65 lU9 9.12 IU’ 2.82 IO-' 

Hf-I73 D 2 lo” 6.05 IO” 2.74 IO” 1.68 lo“0 1.24 IU” 6.79 IQ” 1.97 IU” I.18 IU” 1.11 lb” 

w 2 IUJ 7.ss lo“’ 2.06 IO” 3.46 10’0 S.61 IO” I.61 IU” 9.36 lU’* 1.78 IU” 1.29 10-H 

HI-ITS D 2 10’ 5.51 IO’0 5.53 10'0 7.23 IU’O 4.41 10-v 1.42 Iti 5.06 IU’O 7.71 lU”J I.51 lo-9 
W 2 IO-’ 3.42 IU’O 3.05 IO- 6.48 lo” I.16 IU9 3.09 lo-9 2.21 IU’O 7.87 IO-” 1.3a 10-v 

Hf-177m D 2 10” 7.10 lo'* 5.35 to’* 1.17 lo“0 l.b4 to’* 9.71 10” 3.76 lU12 2.91 10" 2.67 It” 

w 2 IO' 2.02 Iu’* 3.1s IU" I.30 IU’O 4.04 lu’* 4.28 IO’* 2.27 IO-'* 9.S2 IO-" 2.01 lo-” 

Hf-I7Rm D 2 IQ’ I.63 lo“ 1.86 IU’ 1.70 IU’ I.61 Iti 1.04 104 1.75 lo“ 2.17 IU’ 6.6s IO-’ 

W 2 IO’ 4.29 Iti 4.90 IOJ I.12 IU 4.10 IU’ 263 lti 4.57 IOJ 5.89 I@ 1.79 10’ 

HI-I 79m D 2 IO’ 7.48 IQ” 6.33 IO” 1.29 IU’ 5.32 IU’ 4.03 Iti 5.77 IU’O 1.22 lo3 2.67 lo-' 

W 2 IO-’ 6.14 IQ” 3.94 IU’O I.30 IOJ I.34 lo* 7.51 IO-9 2.75 IU’O 1.89 IU9 2.73 lr’ 

Hf-l8Om D 2 lo” 3.47 IO” 1.57 IO” 1.75 IU’O 3.06 IU” 7.72 IU” 1.10 IU” 8.21 lo-” 6.30 IQ” 

w 2 lo” 2.50 IU” 1.07 IU” 2.32 IU” 1.68 IQ” 2.39 IO” 6.20 IU” 6.83 IU” 5.91 IQ” 

Hf.181 D 2 IQ’ 6.85 IU” 6.16 IU’O 1.26 IU’ 8.21 lU9 1.99 1P 5.8s IO”’ I I9 IO-’ 4.17 10-v 

W 2 lo” 4.29 IU’O 3.41 IO-‘0 1.73 loa I.85 lU9 1.55 IO4 2.72 IO-” 1.84 Iti 3.4 103 

Hf.182 D 2 IO-’ 1.35 lo” 1.66 IU’ I.50 lo-’ 2.00 104 1.72 Iti I.19 lo-’ 2.06 lo” 8.98 IU’ 

w 2 to" 3.47 10J 4.29 IO-’ 6.84 IO’ 5.09 \W’ 4.37 lo-’ 3.07 IOJ 5.35 roJ 2.32 \‘I-’ 
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Table 2.1, Inhalation, Cont’d. 

GxnmitIcd Dcme Equivalent per Unit Intake (Sv/Bq) 

Nuclidc CIUS/f, Gonad Brat Lung R Marrow B Surface Tllpid RC’lk’dCK Effective 

HI-182m D 2 IO-’ 4.24 IU” 3.32 lU’* 6.32 IO-” 9.36 lU’* 5.42 lo“’ 2.51 IO-‘* 1.62 IU” 1.68 w” 

w 2 IQ’ 1.37 lo-” 1.85 lo’* 1.10 lo”’ 3.33 lo‘” 1.30 IQ” 1.48 IO” 5.83 lU’* 1.24 lo-” 

Hf-183 D 2 IO’ 5.21 IO’* 4.06 IU” 1.20 IO’0 1.12 IU” I.30 IU’O 3.51 IU” 3.06 IO-” 3.16 1c” 

W 2 lo” 2.41 lo”* I.99 lo-” 1.11 IQ’0 4.61 lU’* 2.28 IU” I.60 IO” 2.24 10” 3.@2 lo-” 
HI-184 D 2 IO’ 5.60 IO-” 2.91 lo”’ 6.29 IO-” 9.30 IQ” 2.21 IU’O 2.31 IO-” 2.80 IU’O I.97 lm 

W 2 IU’ 5.22 IU” 1.74 lo”’ 9.52 lU’o 3.56 IU” 5.84 IU” 1.03 IU” 3.15 IO-‘@ 2.31 wn 
-hatab 
Tell2 W I IO-’ 8.13 IO-” 1.58 IO” 9.02 IO” 1.85 IU’* 2.48 lU’* 1.34 IU” 4.59 lo-” 1.30 1c” 

Y 1 IU’ 5.15 I@” 1.60 lo“* 1.08 10”’ 1.10 IU” 1.45 IU” I.30 IU” 5.u 10’~ 1.53 w” 

Ta-113 w I IQ’ 2.00 IQ” 1.17 lo’* 3.12 IU” 1.43 IU” 1.81 IO” 4.65 IQ’* a.33 IU” 7.82 IQ” 
Y I IO’ 2.16 lo”’ 6.11 IO’* 4.07 IO’0 I.15 IO” 6.16 lU’* 3.00 lo’* 9.83 IO-” 8.u IQ” 

Ts-114 w I lo” I.17 IU” 1.44 IU” I.16 IO-” 1.86 Iu’* 1.95 IU” I.13 IO-” 1.56 IU’* I.70 1c” 
Y I lo“ 8.63 lo-” I.10 lo’” 1.25 10” I.32 IU” 9.61 IO” 1.52 IU” 8.19 IQ” 1.82 lo-” 

Ta-115 w I lo-’ 5.41 IU” 2.02 lo-” 2.18 IQ” 3.20 IO” 3.31 IU” 1.09 IU” I.11 IO’0 9.02 lo-” 
Y I IU’ 6.04 IO-” 1.98 IU” 3.29 IO”’ 2.88 IU” 1.65 IU” 8.91 IU” 1.36 IU’O 1.03 IO-” 

TP-116 W I IO-’ 7.24 IU” 2.91 IU” 3.44 IQ’0 3.19 IQ” 3.23 IO-” 1.69 IU” 1.52 10” 1.16 16” 

Y I IU 8.13 IU” 2.83 IQ” 3.59 lo-‘0 3.50 10.” I.% IU” 1.34 IU” 1.71 IU'O 1.26 IO- 

Tel77 W I IO’ 2.87 IU” 1.99 IO” 2.64 IQ’0 2.53 IO” 5.09 lo-” 3.35 lu’* 1.13 lo-"' 1.88 IQ” 

Y I IU’ 3.13 lo”’ 6.92 1’3” 2.14 IU” 2.00 IU” I.11 IO” I.81 lU’* 1.28 IO’0 8.29 lo-” 

Tr-I18 w I lo-’ 5.09 IU” 4.00 lo-” 1.09 IU’O 5.69 lU’* 5.10 IO-” 2.60 w” 1.61 IU” 2.07 lo-” 

Y I lo” 5.22 lo’” 3.61 IO-‘* I.18 IU’O 4.94 lo”’ 3.3’3 IU” 2.01 lo-” 1.81 IO” %24 10” 

Ta-119 w I IU’ 6.61 lcr” 6.11 IQ” 1.89 lo” 2.20 IU’O 2.38 IU’O 4.30 IU” 2.03 IU’O 3.49 lo-” 

Y I IU’ 4.55 IU” 2.29 IO”’ 1.26 IO-’ 4.14 IQ’0 3.91 IO-‘0 8.51 IU” 4.38 10” 1.76 Iti 
Ta-la0 w I IO’ 1.03 lo” 1.04 lo” 2.62 lo-’ 2.10 lo-’ 2.68 IU’ 8.13 IO-” 3.06 10’ 4.83 lo* 

Y I lo-’ 1.45 IU 8.59 IO-’ 4.80 lo” 1.08 IO- 8.97 IU’ 5.80 IO-’ 1.75 IOJ 6.62 104 

Ta-l8om w 1 lo-’ 3.34 IU’I 1.29 lo”* 1.02 IU’O 3.14 IU” 6.11 lU’* 6.36 IO” 3.0) IO-” 2.31 lo-” 
Y I lo” 3.55 IU” 9.87 lo”’ I.08 IU’O 2.15 lo’” 1.66 IU” 2.44 IU” 3.60 IU” 2.52 lb” 

Tel82 W I lo” 1.25 IO” 1.25 IQ’ 3.21 lti 1.98 IO-’ 2.35 IO-’ 1.05 IO-” 3.96 IO’ 5.88 1e 

Y I IU’ 8.99 IU” 1.19 lo-’ 8.28 lo-’ 1.92 IO-’ I.51 104 I.53 lo-’ 4.31 lo-’ 1.21 Iti 
Ta- I82m W I IU’ 1.16 lo”’ 2.48 IO-‘* 2.12 IO” 4.55 lo”’ 1.55 IO” I.91 IU” 6.91 IQ” 2.94 IQ" 

Y 1 lo” 1.0) IQ” 2.68 IU” 2.11 lo”’ 3.34 lo”’ 3.40 10” 2.03 IO-” 1.91 lo-” 3.61 IQ" 
TI-183 w I IO” 1.62 IO-” 6.44 lo”’ 5.92 IO-’ 2.21 IU’O 1.29 lo-’ 4.09 IO” 1.80 lo-’ 1.37 la, 

Y I lo” 1.54 IU’O 4.29 IQ” 6.36 IO-’ 8.15 IQ” I.16 lo-” 1.11 IU” I.% IU 1.41 la' 

Tr-184 W I lo” 1.56 IO-” 2.91 lo-” I.13 lo-’ 4.48 10” 4.62 IO” 1.85 IO” 3.84 IU’O 2.81 w" 

Y I IO-’ 8.31 IU” 2.54 IU” 1.19 lo-’ 3.39 IU” I.91 lo-” 1.3’3 lo-” 4.54 IU’O 3.09 w" 

Tel85 w I IO’ 5.40 lo”’ 6.44 lo”’ 1.53 lu’o I.15 IU” 3.13 lo-” 5.55 IU” 6.00 IO-‘* ml 1u” 

Y I lo-’ I.51 lo”’ 2.59 IO” I.11 IU’O 3.94 lo”’ 4.11 lo-” 1.61 lo-” 6.89 lU’* 2.27 1W” 

Ta-186 w I lo” 1.41 IU” 4.23 IO-” 4.87 IO”’ 4.41 IO” 3.68 lo“’ 3.13 IO” 1.09 IU” 6.35 lo-” 

Y I IQ’ 5.94 IO” 3.53 lo”’ 5.09 IO” 3.58 IO” 2.82 IU’) 2.99 IO” I.13 lo’” 6.s7 lo-” 

T-8-
W-116 D 3 lo” 1.56 IO-” 5.40 lo’” 9.32 IU” 8.48 IU” 1.32 IU” 2.41 IO-‘* 3.82 IU” 2.88 lo-” 

w-111 D 3 IU’ 6.35 lU’* 3.09 lo’” 6.85 IO-” 4.96 lo”* 8.11 IU” 1.64 lo-‘* 2.16 IU” 1.16 It” 

W-118 D 3 lo” 2.08 IO” 1.27 lo”* 1.56 10” 3.51 lo”’ 4.80 IO” 2.15 lU’* I.41 MY’0 7.32 IO-" 

w-119 D 3 IO-’ 9.44 IU” 8.34 IU” 4.99 lo-” 1.90 lo-” 5.21 IO-” 1.90 IU” 9.09 IO” 9.47 lo-" 

W-181 D 3 lo” I.11 10-l’ 5.93 lo-‘* 5.25 lo”’ 5.04 lo”’ 1.08 IU” 2.11 IU” 1.56 IO” 4.09 IO-" 

W-185 D 3 lo” 1.24 IO-” 6.15 lo”’ 3.80 lo-‘0 a.39 IO”’ 2.55 IU” 2.85 IU” 4.65 IU” 2.03 lo-” 
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Table 2.1, Inhalation, Cont’d. 

CommittalDose Equivalent per Unit Intake (&/IQ) --~___ .-

-~ 
Nuclidc Class/f, Gonad BrcaSI Lung R Marrow B .%‘rfacc Thpkl 

_~ - ~~ 
Remainder EffCCtiVC 

W-187 D 3 IV’ 2.9;~10-” 8.79 IV” 6.05 IO-” 2.32 lo"' 9.85 IV” 4.37 IV” 2.66 IO.'0 1.67 IQ” 
W-188 D 3 IO-’ 7.97 IV” 4.88 IV’* 1.36 IV9 5.54 IV’0 1.65 IO” 2.72 IV” 2.75 IV’ I.11 103 
RM 
Re-I 77 D 8 IV’ 9.99 IV” 1.02 Iv’* 2.90 IV” 1.28 IV” 1.04 IV’2 1.95 IV” 6.00 IO-'* 6.45 IIT” 

W 8 IO-’ 4.13 IV” 6.43 IV” 3.24 IV” 8.04 IV” 6.39 IV” 6.60 IV” 2.18 IO'" 5.06 lo-” 
Rc-178 D8 IV’ 4.90 IV” 6.43 IV” 3.41 IV” 6.86 IO”’ 5.74 lo-” 8.17 IV” 4.12 IO-” 6.09 IO-” 

W B IO“ I.60 IV” 4.08 IV” 3.71 IV” 4.41 IO”’ 3.63 IV” 2.86 IV” 1.23 IV” 5.07 lo-” 
Rc-181 D 8 IV’ 4.65 IV” 3.96 IV” 3.53 IV’O 4.81 IV” 4.08 I@” 9.95 IV’O 2.19 IV” 1.62 IQ” 

W 8 IV’ 4.10 IV” 3.34 IV” 6.86 l(r'O 4.11 IV” 3.23 IV” s.45 IV’O 1.80 IV” 1.74 lo-” 
Rc- I82 D 8 IO” 3.93 IV” 3.46 IV” 2.38 IO"' 4.07 IV” 3.37 IV” 5.89 IV” 1.38 IV” 1.09 lo-” 
127 h W 8 IV’ 3.20 IV” 2.82 IV” 3.79 IO-10 3.31 IV” 2.55 10-I’ 2.99 IV” 1.06 IV’O 1.03 lo-” 
Rc-182 D 8 IV’ 2.12 lo-‘O 1.77 16’0 9.25 IV” 2.13 IV” 1.82 IV” 2.65 IV’ 8.42 IV” 534 IU” 
64.0 h W 8 IO-’ 2.18 IV” 1.88 IV’0 3.04 lo-9 2.26 IV” 1.78 IO-” 1.71 IV9 8.02 IV” 7.72 IQ” 

Rc-184 D 8 IV’ 1.72 IV” 1.65 IV” 4.62 IV” 1.93 IV’0 1.67 IV” 1.1s IV’ 6.56 IO-lo 3.83 IO-” 
W 8 IV’ 2.25 IV” 4.05 IV’O 7.24 IV9 4.44 IV’0 3.56 IV” I.12 IO-9 I.01 IV9 I.39 103 

Rc- I84m D B IV’ 1.66 IV’0 I.55 lo-‘0 6.54 IV” 1.88 IO-10 1.69 IV” 1.96 IV9 1.06 IV9 5.47 lo-” 
H’ 8 IV’ 2.39 IV’0 5.88 IV” 2.62 IO' 6.79 IV” 5.52 IV’0 2.10 IV’ 1.77 IV9 3.98 IOJ 

Rc- ! Xb DB IV’ 6.87 IV” 6.79 IV” 9.77 IV'0 6.99 IV” 6.91 IV” 3.41 IO-9 9.03 IV’0 s.28 IO-” 
W 8 IV’ 4.53 IO-” 4.48 IV” 4.42 1O-9 4.72 IV” 4.59 lo-” 2.19 IV9 8.10 IV’O 8.64 IW” 

Re- I86m D 8 IO” 1.55 IV’0 I.JZ IV’0 6.85 IO- 1.60 IV’0 1.58 IV” 2.28 IV9 1.82 IO-9 7.83 lO"o 
8.01 lP ST wall 

W 8 IV’ 1.58 IV” 1.86 IV’O 7.44 lo-’ 2.16 IV” 2.02 IV’0 2.85 IV9 2.16 IV’ 9.76 16 
Re-187 D 8 IV’ 2.95 IV” 2.95 IV” 2.29 lo’” 2.95 IV” 2.95 IO-” 7.90 IV” 3.77 10." 1.80 10." 

1.61 IO-” ST wall 
W 8 IV’ 2.60 IV” 2.60 IO“’ I.09 I@‘0 2.60 lo-” 2.60 IO”’ 6.96 IV” 4.09 IV'2 1.47 lo-” 

Re- I88 DB IV’ 4.97 IV” 4.92 IV” 1.35 I@9 4.99 10-l' 4.93 IV” 4.18 IV9 7.01 lo"0 5.25 lo-” 
W B IO” 2.70 IV” 2.65 IV” 2.52 IV9 2.71 lo“' 2.65 IV” 2.19 IV9 5.39 lo.'0 5.u lcr” 

Re-l88m D8 IV’ I.01 IV’* 1.02 lo-‘* 3.19 IV” 1.09 lo"2 I.05 IV” 8.02 IV” I.40 lo"' 1.10 IO-” 
W 8 IO-’ 5.25 IV” 5.48 IV” 5.41 IV” 6.01 IQ" 5.73 IO”’ 4.15 lo-” 1.02 10-l' 1.11 lo-” 

Rc-189 D 8 IV’ 3.30 IV” 3.18 IV” 7.03 IV’O 3.32 IV” 3.23 IV” 2.27 IO-' 4.22 IO-'O 2.97 lo-” 

W 8 IV’ 2.03 IV” I.90 lo-” 1.53 IV’ 2.04 IV” 1.92 IV” 1.27 IO" 3.45 lo"0 3.36 lo-” 
odlm 
OS-190 D I IV’ 1.02 IV” I.08 IV” 2.17 IV” 1.22 IV” 9.55 IO”’ 8.89 IO-" 4.97 IO.12 4.71 lo-” 

W I 10.’ 2.62 IV” 6.74 lo”’ 2.33 lo"' 7.39 lo-” 5.95 IV” 6.21 IO"' 1.58 IO'" 3.56 lo-” 
Y I 10’2 1.74 IO”’ 6.06 IV” 2.50 I@" 6.52 IV” 5.06 Iu-” 5.39 IO“’ 1.63 lo'" 3.73 lP 

Ch-181 DI IV’ 1.64 IV” 8.95 IV” 8.91 IO-" I.15 IV” 8.34 IV” 6.53 IV” 4.46 IV” 3.13 I@’ 
w I IV’ I.31 IV” 6.08 lo-” 1.28 IU-lo 8.02 IO-” 5.11 IV’* 3.92 IV” 4.08 IV” 3.30 IQ” 
YI IV’ I.44 IV” 5.66 lo”] 1.37 IO-10 7.68 IV” 4.44 IV” 3.18 IV’* 4.71 IV” 3.62 W” 

a-182 DI 10-l I.61 IV” 7.60 IV” 3.61 IO-" 1.03 IV’O 7.47 IV" 5.43 IV” 4.01 lo-‘0 2.32 It+’ 
W I IO-’ 2.34 IV” 6.33 IO-” 8.52 l(r” 9.55 IV” 5.12 10-l' 3.09 IO-" 5.27 IO-'O 3.42 IO-” 

Y I Iv: 2.63 lo-‘0 6.01 IO"' 8.70 IV” 9.50 IV” 4.55 lo"' 2.43 IO-” 6.01 lo"O 3.73 IO- 
D 10: 1.4’ lo’” 1.47 10-9 1.97 IO” I.78 IO” 1.48 IO-9 I.18 IV9 5.62 IV9 2Jlola’ 
W I IV* 7.16 10.” 7.13 IV’O 6.45 IV9 8.31 IV’O 6.37 IV” 5.78 IV” 1.88 IV’ 1.76 Iti 
Y I IV’ 5.20 IV” 9.11 IV’O 1.43 IOJ 9.85 IV’O 7.45 IV’O 7.86 IV” 1.79 IV9 2.6s Iti 

Os-l89m D I IO-’ 5.22 IV” 5.01 IO”’ 2.82 IO-" 4.97 lo-” 4.96 I@” 5.04 IO-” 9.85 IV” 6.63 W” 
w I IV’ 1.39 IV” 1.25 IO”’ 3.92 IV” I.18 IV” I.17 IO-” I.18 IO-" 8.53 IV” 7.34 IQ” 
Y I IV] 3.50 IV” 1.76 IO-” 4.16 IV” 9.07 IV” 8.38 IV” 8.15 IO-" 1.02 IV” 8.07 lo-” 
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Table 2. I, Inhalation, Cont’d. 

Committed Dose Equivsknt per Unit Intake (Sv/Bq) 

Nuclide ClSiJS/f’ Gonad BrcaJt Lung R Marrow B SurfJa ThYlVid Remainder Effective 

or-191 Dl IV” 1.92 IV” 1.73 IV’0 6.04 IV” 2.26 IV” 2.04 IV’0 I.59 IV’O 1.59 103 6.60 1P 

w I IV’ 7.97 IV” 5.22 IV” 5.55 lo-’ 8.68 IV” 6.50 IV” 3.75 IV” 1.00 lo3 1.01 1P 

Y I lo-’ 5.71 IV” 2.96 IV” 6.85 lo-9 6.10 IV” 3.93 IV” 1.43 IO” 9.19 IV’O 1.13 lr’ 
Os-191m D 1 IO-’ 9.75 IV’* 8.71 IV” I.16 IV” I.10 IV” 1.00 IV” 8.21 IO-‘* 1.04 IV’O !I.09 la-” 

w I IV’ 3.90 IV’* 2.52 IV” 3.64 IV’0 4.01 IV” 3.05 IV” 1.88 IV” 9.14 IQ” 7.31 IC“ 

Y I IV* 2.73 IV” 1.26 IV” 4.18 IV” 2.64 IV” 1.65 IV’* 5.84 IV” 1.02 IV’0 am 10-~‘ 

OS-193 D I IV’ 4.32 IV” 3.68 IV” 8.15 IV” 3.97 IV” 3.73 IV” 3.51 IV” 6.29 IV’O 3.1. lo-‘@ 

W I IV’ 2.14 IV” 1.00 IV” 1.94 IV’ I.31 IV” 9.73 IV” 7.78 IU’* 8.49 IV” 4.96 ltN 
Y I IV* I.81 IV” 4.51 IV” 2.00 IV’ 7.70 lo-‘2 4.00 IV” 2.04 IV” 9.82 IV” 5.41 1C” 

OS-194 D I IV’ 1.00 IV 9.99 IV’ I.13 IO” I.01 Iti 9.99 IP 9.88 I@ 9.02 Iti 3.42 lr’ 
W I IV” 2.65 IV9 2.66 IV’ 1.37 lo” 2.69 IO-’ 2.65 IV9 2.61 lti 2.79 Iti 264 lr, 

Y I IV’ 9.36 IV” I.53 IV’ 1.47 lo-” 1.56 IV9 1.39 lo-’ 1.37 IO-9 1.30 Iti 1.81 lo-’ 

Iruim 
h-182 D I IV’ 2.62 IV” 1.83 IV” 6.53 lo“’ 2.19 IV” I.71 lo.‘* 1.43 IV” I.13 lo-” 1.2!! lo-“ 

W I IV’ 2.89 IV” 1.27 IV” 7.49 IV” 1.66 IV” 1.06 IV” 8.37 NY” 7.22 IV’* 1.23 IC“ 

Y I IV’ 3.10 IV” I.12 IV” 7.87 IV” I.53 IV” 8.71 IV” 6.43 IV” 8.16 IO-12 1.31 lo-” 

h-184 D I IV’ 2.75 IV” I.53 IV” 2.13 IV” 1.83 IV” I.33 IV” I.12 IV” 8.15 IV” 6.21 1r“ 

w I IV’ I.41 IV” 9.66 IO-‘2 2.61 IV” I.12 IV” 7.74 IV” 6.84 IV” 4.78 IO=” Lt.24 It” 

Y I IV* 1.50 IV” 8.80 IV” 2.80 IV” 1.03 IV” 6.48 IV” 5.51 IV” 5.61 IQ” s.71 1c” 

h-185 D I IO-’ 5.65 IO-” 3.10 IV” 2.53 IV” 4.12 IV” 3.09 IV” 2.24 IV” 1.78 IV” 1.09 1P 

w I IV’ 5.30 IV” 2.02 IV” 4.45 IV’0 2.88 IV” 1.75 IV” I.11 IV” 1.87 IV’O 1.a w 

Y I IV* 5.77 IV” 2.04 lo-” 5.10 IV’0 2.93 IV” 1.63 IV” 1.03 lo-” 2.15 IV’0 1.48 lo-” 

h-186 D I IV’ I.34 IV” 5.86 IV” 3.54 IV’0 1.54 IV” 5.27 IV” 4.02 IV” 2.77 IV” 1.80 1Q“ 

w I IV’ I.55 IV’O 4.76 lo”’ 5.94 IV’0 6.45 IV” 3.62 IV” 2.47 IV” 3.22 IQ” 223 1P 

Y I IV’ 1.77 IV’0 4.59 IV” 6.13 IV” 6.45 IV” 3.26 IV” 2.00 IV” 3.73 IV’0 246 lo-‘@ 

h-187 D I IV’ 2.33 IO-” 1.07 IV” I.16 IV” 1.56 IV” 1.09 IV” 7.74 IV’* 6.67 IU” 630 ir“ 
W I IV’ 2.29 IV” 7.82 IO” 1.78 IV” I.21 IV” 6.97 IV’* 4.35 lo-” 7.16 IV” 5.15 1w” 

Y I IV’ 2.62 IV” 7.36 IV’* 1.85 IV” I.19 IV” 6.10 IV” 3.37 IV’* 8.37 IV” s.67 1v“ 

h-188 D I IV’ 2.50 1V’O 1.18 IV’O 3.95 lV’0 1.47 IV’0 1.07 IO-‘0 8.23 IV” 4.70 IV’0 292 1e 

W I IV’ 3.32 lVio 9.78 IQ” 8.92 IO-” I.30 IV’u 7.34 IV” 4.92 IV” 5.46 IV’0 3.sa w’n 

Y I IV’ 3.70 IV’0 9.26 IV” 9.13 IV’0 I.28 IV’0 6.52 IV” 3.95 IV” 6.10 IV” 4.17 1v 

Ir- I89 D I IV* 1.03 IV” 8.48 IV” 2.70 IO-” I.34 IV’0 I.14 IV’0 7.42 IV” 6.48 IV” 2.87 lo- 

W I IV’ 6.64 IV” 3.56 IV” 2.10 lo’ 6.87 IV” 4.74 IV” 2.07 IV” 4.14 lo-‘0 Loo w’n 

Y I IV’ 5.89 IV” 2.66 Ice’ 2.52 Iti 5.68 IV” 3.53 IU” I.06 IV” 3.91 IV’0 4.46 1P 

It-190 D I IV’ 8.73 IV” 6.71 IV” I.34 lo” 8.60 IV” 6.94 IQ” 5.18 IV” 2.91 lo’ 1.49 1s’ 

W I IV’ 8.07 IV” 4.08 IV’0 6.46 lti 5.32 IV” 3.57 IV’0 2.74 IV” 1.76 lo* 1.65 lr’ 

Y I IV’ 7.92 IV” 3.61 IV” 7.53 lo3 4.72 10” 2.95 I@” 2.30 IV’0 1.69 Iti 1.73 lr’ 

If-I9om D I IV’ 3.67 IV’* 2.84 IV” I.18 IO” 3.62 ICT” 2.94 IV’2 2.21 lo-” 1.25 IV” 7.09 1e 

W I IV’ 3.36 IV” 1.70 IV” 3.40 IV” 2.21 IV” 1.49 IO” I.15 lo-” 7.50 lo-‘2 1.77 lo-‘” 

Y I IV* 3.28 IV’* 1.49 10’2 3.90 lo-” I.95 IV” 1.22 IV” 9.46 IW” 7.40 HP* al4 16” 

k-192 D I IV’ 2.22 lo-’ 2.01 IV’ 3.17 lo’ 2.39 IV’ 2.07 Iti 1.72 Iti 1.15 lti s.l@ lr’ 

W I IV’ 9.42 10” 8.51 IV” 2.55 l@ 9.72 IV” 7.66 IV’0 6.59 IQ” 4.33 Iti 4.n lr’ 

Y 1 IQ* 6.08 IO-” 8.63 IQ” 5.24 lo-’ 9.38 IV” 7.00 lo-‘0 6.51 IO-” 2.94 Iti 7.61 lr) 

lr- 192m D I IV’ 6.51 IV’ 6.27 lo’ 7.50 IV’ 7.66 IV’ 6.56 lo’ 5.05 lo3 3.34 lo-’ 148 1e 

w I IV’ 1.99 lo-9 2.14 IV’ 2.11 lo’ 2.60 IQ’ 2.17 lo, 1.70 Iti 9.95 lti 6.76 lr, 
Y I IV’ 2.48 IV’ 1.38 lo-’ 7.49 IV’ I.51 lo-’ 1.20 la’ I.08 IOJ 3.04 lo’ 1.04 1r’ 
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Table 2.1, Inhalation, Cont’d. 

COmmiWd &a~ hjuivaknt per Unir Jatake (Sv/Bq) 

Nuclide 
_--~. 

Class/f’ Gonad BEaM LuIq R MJflOW B SurfJa Thyroid 
-.-. 

Rcmhdcr Efkctivc 

h-194 D I IV’ 5 30 IV” 4.78 IU” 1.47 lo-9 4.88 IV” 4.74 IO” 4.66 IQ” 9.07 lv’o 4.n iP 
w I IV’ 1.98 IV” I.18 IV” 2.88 IV’ 1.29 IV” I.10 IV” 1.02 IV” I.20 lo-9 7.14 16” 

Y I IV’ 1.35 IV” 3.84 IO” 2.99 10’9 5.04 IO” 2.89 IU” 2.04 lo-” 1.40 IO-’ 7.84 Jr” 

Ir- l94m D I IV’ 7.40 IO.’ 7.25 IU’ 9.63 IV9 8.34 IV’ 6.99 IQ’ 5.76 I@ 3.07 lo-‘ 1.47 1e 

w I IV’ 3.09 IO-9 3.17 IV9 3.66 lti 3.51 IV’ 2.75 IO- 2.53 IU9 9.89 IV’ 9.19 JV 

Y I IV’ 2.04 IV9 4.77 109 I.13 IV’ 4.82 IV’ 3.70 lo-9 4.04 IO’ 9.68 IO-’ JM Jti 

Ir- I95 D I IO-’ 3.28 lo’” 2.81 IO” 1.82 IV” 3.34 IV” 3.02 10” 2.62 lU’* 4.59 lo-” 3.74 JQ” 

w I IU’ I.05 IV” 9 22 IV” 2.23 IO”’ I.24 IO” I.04 IO” 7.69 IV” 2.32 IV” 3.43 Jr” 

Y I IV’ 502 IV” 3.17 IV” 2.40 IV’O 6.18 IU” 4.05 IV” I.45 IV” 2.80 IV” 3.75 lo-” 

lr-l95m DI IV’ I 25 IO“’ 7.70 IV” 2.66 IV’0 9.69 10” 7.70 IV” 6.24 IU” 8.63 IO” 6.37 Jr” 

W I IO’* 6.31 IO-” 3.78 lo’” 3.43 IU’O 4.99 IQ” 3.55 lo”’ 2.62 IV” 5.81 IU” 615 JC” 

Y I IV’ 6 lb IV” 2.82 IV” 3.66 10.“) 4.05 IV” 2.42 IV” 1.50 IV” 6.98 IV” 6.74 IO-” 

phi’ 
Ft.186 D I IV’ I 75 lo-” 9.35 IV” I.10 IV’O I.17 IV” 8.29 IU” 6.95 IV” 4.99 10-l’ 3.58 lo-” 

Pt.188 D I IO” 495 IV” 3.36 IO”’ 6.97 lVio 4.46 IQ” 3.50 1u’O 2.69 IQ” 1.73 lo-9 a4B 10-H 

Pt-I89 D I IV* 2.50 IV” I.17 lo”’ I.13 lo”O I.91 IU” I.34 lo-” 8.42 IU” 7.95 IV” 4.84 IQ” 

F+I-191 D I IO-* 8 b2 IO.” 4.51 IV” 2.56 IV” 7.65 IV” 5.58 IV” 3.41 IV” 3.19 IV’O 1.66 IO-” 

Ft.193 DI IO’* I43 IO” I.33 lo”’ 3.86 lo’” I.36 IV” 1.35 IO” 1.42 IQ” 1.62 10” 6.14 IO-” 

PI-l93m D I IO” 3 7B IV” 3.55 lo”’ 4.09 IQ’O 3.86 IV” 3.70 IO” 3.50 lo”’ 5.55 IU’O 2.37 JP 

Pr-195m D I lo” 6 80 IV” 5.42 IV” 5.65 IV” 7.24 IV” 6.29 IV” 5.04 IU” 7.48 IV” 3.29 la-‘@ 

Pl-197 DI IO’ I 64 IO”’ 1.45 IV” 4.55 IV’O 1.59 IV” 1.50 IV” 1.41 IV” 2.97 IV” 153 IO-” 

PI-l97m D I 10’: 3 24 IV’* 2.80 lo.” I.40 lo-‘0 3.18 IV” 2.92 IO”’ 2.62 IV” 4.83 IO-” 3.31 IV” 

R-199 D I IO’ I 09 lo-‘* 9 87 10”’ 6.61 IV” 1.07 IO’” 9.66 10”’ 9.03 IV” 1.26 lo”’ 1.23 w” 

Pl-200 D I IO.’ 5 75 IO“’ 4.45 IO”’ I41 10-9 4.82 IV” 4.39 IV” 4.14 IV” 8.38 IV” 4.50 IO-” 
Gob6 
Au-193 D 1 10-l 2 32 IV” I.12 IV” 1.39 IV’0 1.94 IV” I.45 IV” 8.81 IQ” 7.86 IV” 5.08 IV” 

u’ I IO-’ 2 36 IV” 7.30 IV” 2.56 IV” 1.50 IV” 8.66 lo“* 3.61 IO’* I.05 lo.‘0 7.13 IO-” 

Y I IV’ 2 bl IO-” 6.52 IV” 2.66 IV’O 1.46 lo-” 7.41 IV’2 2.37 IO” I.23 lo”0 7.82 JQ” 

Au-194 D t IV’ lb6 IV” 7.36 1V” 2.62 IV” 9.38 IV” 7.10 IV” 5.70 IO-” 2.43 lVio 1.72 IQ” 

w I 10-l 2 I4 IV’O 6.58 lo”’ 6.19 10” 8.90 IV” s.19 IV” 3.50 IV” 3.48 IV” 25s IQ” 

Y I IO’ ? 37 10.‘0 b 36 IO-” 6.37 IO”’ 8.88 IU” 4.73 IV” 2.88 IV” 3.94 IV’O 276 IO-” 
Au-195 D I IV’ b 27 lo”’ 4.04 IV” 2.23 IV’* 6.89 IV” 5.73 IV” 3.71 IV” 1.92 IV” 1.17 IO-” 

w I IV’ 7 71 lo-” B ?I IV” 781 IV9 1.62 lVio 1.20 IU’O 4.20 IV” 4.54 1u’O J.13 JP 

Y I IV’ 7.67 IO“’ 2.29 IV’O 2.65 IO-’ 4.3s 10’0 3.39 IV’O I.08 IO-” 6.63 IU’O 3.50 JtP 

Au-198 D I IV’ I43 IV’O 9.52 Iv’f 9 52 IV’O I.05 IO-IO 9.36 IV” 8.71 IV” 6.83 IV” 3.67 lo-

w I IO” I 35 IV’O 5.07 IV” 3 36 IO” 6.20 IV” 4.22 IV” 3.46 IV” 1.22 IV’ 8.20 IQ” 

Y I IV’ I40 Iv’a 4.16 IV” 3.51 IO’ 5.40 lo”’ 3.19 IU” 2.37 10” 1.39 lo-’ 8.87 IQ” 

Aw198m DI IO’ 2.42 IV’O I.48 IV” I 09 10’9 1.88 IV’0 I.60 IV’0 1.30 IV’0 8.74 IO”’ 5.07 Jr” 

H’ I 10.’ 7 << to’10 - . 9.01 lo-” 5.19 IV9 1.36 IV” 8.66 IV” 5.53 IV” 1.64 10-9 1.21 Jo* 

Y I IV’ 2 68 lo-‘0 ? 79 IV” 5 49 IV9 1.26 tU” 7.14 IV” 3.99 IV” 1.84 tV9 1.31 Jo-+ 

Au-199 DI IV’ 5 ob IV” 3.71 IV” 4.15 lo.‘0 4.45 10”’ 3.99 IV” 3.42 IV” 2.96 IV” 1.64 JO” 

w I 10-I 3 90 !V” I.60 IV” 1.63 IV9 2.45 IO” 1.68 IV” I.10 lo”’ 5.45 16’0 3.75 Jtr” 

Y I IO.’ 3 81 IV” I.19 IV” I.71 IO” 2.07 IV” 1.22 IV” 6.47 IV” 6.18 IU’O 4.05 JO-” 

.Au-200 D I IO’ I.92 IO”’ I.79 IV” 1.32 IV” 1.82 IO’* 1.69 IO’” I.66 IV” 2.36 IV” 240 JB” 

W I IO” 5.56 1V” 6.81 IV” 1.48 IU” 6.81 10.” 6.12 IV” 6.24 IV” 5.78 10’” 1.99 Jo-” 

Y I IO“ I 6W IV” 3 ob IV” I 60 lo.10 3.01 IO.” 2.28 IV” 2.42 IV” 646 to”* 213 JW” 
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Table 2.1, Inhalation. Cont’d. 
-

Committed Dose Equivalent per Unit Intake (Sv/Bq) 

Nuclidc class/f, Gonad Breast Lung R Marrow B Surface Thyroid Remainder 
~~-

Effortive 

Au-ZOthn D I lo” 2.28 Iv” I.11 lo”0 9.34 lo”0 1.32 IO”’ 1.02 lo”O 9.04 lo“’ 6.04 IO”’ 3.89 lo-” 

W I IO-’ 2.49 IO-” 8.03 lo”’ 1.75 lo” 1.02 lo”0 6.17 IU” 4.86 lo”’ 8.06 IO-” 5.42 lUn 
Y I IO-’ 2.78 IO-” 7.46 IO-” 1.80 IO-’ 9.91 IO” 5.29 lo”’ 3.76 lo”’ 9.39 10-10 5.93 lo-‘@ 

Au-201 D I IO-’ 3.97 lo”’ 3.98 IO-” 4.30 I@” 4.04 lo”’ 3.88 lo”’ 3.83 lo.” 6.12 lo’12 7.23 IO-” 
w I lo” 1.1s lo-” 1.40 lo”’ 4.70 lo”’ I.41 lo”’ 1.33 lo”’ 1.34 lo”’ 1.08 IO.” 6.04 1Q” 

Y I lo” 1.64 lo”’ 4.35 IO-” 5.03 lo”’ 4.40 lo”’ 3.51 lo”’ 3.69 lo.” I.15 IO’” 6.40 lU’* 

M--Y 
Hg-193 D 2 lo” 1.09 lo”’ 5.82 IO”’ I.12 lo.‘O 9.63 lo”* 7.20 IO”* 4.53 lo.‘* 4.88 lo”’ 3.32 IO-” 

W 2 lo’* 8.50 IO-” 3.21 IO-‘* I.61 10” 6.11 I@‘* 3.74 lo-‘* 1.72 IO-‘* 4.36 lo”’ 3.59 lo-” 
D I.0 6.02 IO’” 6.28 lo”* I.13 lo”O 9.94 lo”* 8.72 IO’* 5.86 IO’” 2 46 lo”’ 2.50 lo-” 
Vapor 2.19 lo”* 4.93 10.” 3.70 lo“O 7.52 lo”* 6.26 IO’” 3.50 IO.” 1.06 IO.” 5.01 1u” 

Hg-193m D 2 lo” 8.76 lo”’ 4.27 lo”’ 3.51 lO.‘O 5.92 lo”’ 4.38 IO-” 3.31 lo”’ 2.49 lw” 1.54 lo-” 

W 2 lo.* 8.60 lo”’ 2.83 IO”’ 6.07 IO”’ 4.25 lo”’ 2.46 lo”’ 1.54 lo”’ 2.84 IO.” 1.90 lo-” 

D 1.0 4.12 lo”’ 4.30 IO-” 3.57 lo”O 6.05 I@” 5.25 lo”’ 4.32 I@” 1.46 IO.” 1.14 lo-” 
Vapor 2.03 lo”’ 4.26 lo”’ 1.34 IO.9 5.12 lo”’ 4.25 IO”’ 3.57 lo”’ 8.96 lo”’ 2.08 lo-” 

Hg-194 D 2 lo’* 2.55 lo“ 2.05 IO-’ 1.99 10-I 2.56 I@’ 2.19 IO-’ 1.88 lo” 5.30 10-I 3.20 lti 
w 2 IO” 7.37 10-P 6.33 lo’* 2.18 I@’ 7.78 lo.* 6.58 IO-* 5.67 lo.* 1.55 lo” 1.14 lti 

D I.0 2.98 IO-’ 2.49 IO-’ 2.39 lo” 3.81 lo” 3.25 IU 2.85 lo” 9.51 101 4.90 Iti 
Vapor 3.72 lo” 3.00 lo” 3.03 lo-’ 3.75 IO-’ 3.21 lo” 2.75 lo” 7.75 IOJ 4.70 l@ 

Hg-I95 D 2 IO-’ 1.60 lo”’ 8.74 IO’” 1.08 IO“’ 1.33 lo-” I.01 I@” 7.19 IO.” 6.19 lo”’ 3.89 lo-” 
w 2 IO.’ 1.30 lo”’ 5.04 IO’” I.81 IO”’ 8.38 lo”* 5.19 IO’” 3.02 IO.” 6.01 IO.” 4.50 IU” 

D I.0 9.19 10.” 9.74 IO’” I.10 lo”0 I.51 I@” I.33 IO“’ 9.75 IO’” 3.93 IO”’ 3.12 lo”’ 
Vapor 4.51 lo-” 8.43 lo”* 3.80 IO”’ I.16 lo”’ 9.79 IO-” 7.20 lo”* I 97 lo”’ 5.58 lo-” 

Hg-l95m D2 lo’* I.05 lo”O 7.03 lo”’ 5.03 lo.‘O 9.36 lo”’ 7.90 I@” 6.40 lo”’ 495 lo”0 2.61 IO-” 
W 2 IO” 9.46 lo”’ 3.16 lo”’ 1.47 I@* 5.05 lo”’ 3.15 I@” 1.94 lo”’ 6.45 IO.” 4.06 lo-” 

D I.0 8.08 lo”’ 7.83 I@” 5.14 lo”O I.13 10-10 I.01 lo”O 8.09 I’Y” 4.27 IO”’ 2.41 lo-” 
Vapor 6.49 lo”’ 7.62 lo”’ 2.50 lo.* 9.69 I@” 8.56 lo”’ 6.97 IO-” 2.34 IO.” 4.14 lo-” 

Hg-197 D 2 IO’* 4.40 I@” 3.12 lo”’ 2.17 IO”’ 4.98 lo”’ 4.15 lo”’ 2.88 IO”’ 2.25 IO”” 1.17 lo-” 
W 2 IO.* 3.38 lo”’ I.20 lo”’ 7.21 IO.” 2.65 I@” 1.62 IO-” 6.98 lo’12 2.84 IO.” 1.86 lo-” 

D I.0 3.58 lo”’ 3.41 I@” 2.21 lo“0 5.80 lo”’ 5.15 lo-” 3.39 IO”’ 2.06 IO.‘” I.12 lo-” 

Vapor 3.15 I@” 3.47 I@” I.12 l’.P 5.34 lo”’ 4.70 I@” 3.09 IU” I.18 IO.” I.92 IO-” 
Hg-l97m D 2 IO” 4.97 lo”’ 3.80 I@” 4.86 IO”’ 5.04 IO”’ 4.41 lo“’ 3.55 lo”’ 3.80 IO-” 1.99 lo-” 

w 2 lo’* 3.15 lo”’ 1.26 lo”’ I.17 10’9 2.25 lo”’ 1.48 lo”’ 8.43 lo’12 4.94 lo.‘0 3.02 IO-” 
D I.0 4.39 lo”’ 4.26 IO”’ 4.92 10.” 5.81 lo“’ 5.35 lo”’ 4.21 lo”’ 2.58 IO.” 1.64 lo-” 

Vapor 3.14 lo”’ 3.47 I@” 2.22 I@* 4.65 lo”’ 4.19 lo”’ 3.17 IO.” I.19 lo”O 3.23 1u” 
Hg-l99m D 2 IO” 9.54 IO”’ 8.49 IO”’ 5.71 lo”’ 1.05 lo-‘* 9.03 I@” 7.22 lo”’ 9.69 IO’” 1.03 lu-” 

W 2 IO.’ 2.65 I@” 3.62 I@” 6.37 lo”’ 4.68 lo”’ 3.95 lo”’ 2.88 IO-” 2.28 IO.12 8.52 lo-” 
D I.0 8.86 IU” 9.97 I@” 5.73 lo”’ I.17 lo”* 1.08 lo’12 9.05 lo”’ 6.47 10.12 9.39 IO-” 
Vapor 7.29 lo”’ 4.22 lo”’ 1.48 IO.” 5.89 lo.” 4.76 lo.” 2.89 lo”’ 8.43 IO-” 1.82 lo-” 

Hg-203 D 2 IO’* 6.55 IO.” 5.47 lo”0 8 76 IO.” 6.59 IO.” 5.89 IO-” 5.06 lo.‘O 2.13 IO.9 1.10 lo* 
W 2 IO” 2.74 IO”’ 2.14 IO”’ 8.78 IO’* 2.63 IO”’ 2.09 l@‘O 1.66 lo.‘0 I 19 IO.9 1.55 lo-9 

D I.0 8.57 IO”’ 7.76 IO”’ I.11 Iv* 1.06 10’9 9.47 lo”0 8.09 IO-” 4.45 I@* 1.98 lo-’ 
Vapor 8.65 lo.” 7.90 lO”O 3.32 lo.* 9.45 lo.‘0 8.49 IO”’ 7.32 IO.” 2.71 lo.* 1.73 l@ 

Tlmwu 
TI-194 D I.0 5.75 lo”’ 9.66 lo”’ 9.40 lo-” 1.09 1’3” 8.95 lo.” 7.98 lo.” 297 lo.12 2.49 lo-” 
TI-l94m D I.0 2.00 IO”2 3.16 10’12 5.81 lo”’ 3.33 IO’” 2.81 IO.” 2.75 lo’12 I.20 IO” I.21 IU” 
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Table 2.1. Inhalation, Cont’d. 

Committal Dou Equivaknt per Unit Intake (Sv/Bq) 

Nuclide ClasI/f’ Gonad B-t Lung R Marrow B Surfaa Tll)TOid Remainder Effective 

n-195 D I.0 3.77 lU’* 4.61 lU’* 5.26 lo“’ 5.26 IO’* 4.54 lu’* 4.09 lu’* 1.23 IU” 1.2s IU” 

n-197 D 1.0 4.66 IO.‘* 5.11 IU” 5.51 IQ” 6.77 IU’* 5.96 IU” 4.64 IU” 1.23 lo”’ 1.34 IU” 

Tl-198 D 1.0 2.35 IU” 2.50 IU” 1.30 IU’O 2.77 IU” 2.38 IQ” 2.24 IU” 4.83 IU” 4.44 1u” 

Tl-l98m D I.0 9.52 IU’* I.10 IU” 1.22 IU’O 1.23 IQ” 1.07 IU” I.00 IU” 2.70 lo”’ 2.89 IQ” 

n-199 D I.0 6.45 I@* 6.90 IQ’* 8.27 IU” 9.57 lo’* 8.37 I@* 6.24 IU” 1.54 lo”’ l&a 1u” 

n-200 D I.0 8.53 IU” 8.32 IU” 2.78 IU” 9.78 IQ” 8.57 IU” 7.90 IU” 1.42 IO”’ 1.27 IQ” 

l-l-201 D I.0 3.66 IO” 3.32 IO” 1.69 IU’O 5.37 IU” 4.77 IQ” 3.14 IO” 6.71 IU” 6.34 IU” 

n-202 D I.0 2.19 IU” I.90 IU’O 3.40 IO’0 2.55 IU” 2.24 IU” I.81 IU’O 3.29 IU” 2.66 1u” 

n-204 D I.0 4.14 IU’O 4.14 IU’O I.13 lu* 4.15 IU’O 4.15 IU’O 4.14 IO’0 9.14 IU’O 6.50 IU” 

Lead 
Pb-l95m D 2 lo“ 2.26 IU” 1.90 IU” 3.61 IQ” 2.95 IU’* 8.31 lU’* 1.45 lu’* 8.47 lo”* a37 IQ’* 

Pb-198 D 2 IU’ 9.99 lU’* 7.36 lU’* 5.57 IU” 1.66 IU” 2.79 IQ” 4.81 IU” 2.52 lo”’ 2.I IQ” 

Pb-I99 D 2 IO’ 9.89 IU” 6.21 IO’* 5.79 IU” 9.99 IO” 1.97 IU” 4.35 lu’* 2.47 IU” 1.97 IO-” 

Pb-200 D 2 IQ’ 1.08 IU’O 6.39 IU” 3.40 IU’O 2.02 IU’O 7.66 lo”0 4.28 IO” 2.95 IU” 2.14 IQ” 

Pb2Ol D 2 IU’ 3.85 IO” I.% IU” I.46 IU’O 5.63 IQ” 2.10 IU’O I.33 IO” 9.11 IU” 7.09 IU” 

Pb-202 D 2 IU’ I.45 Iti 1.63 Iti 1.62 la’ 6.66 Iti 9.46 Iti 1.49 IOJ 2.42 Iti l.tSl@ 
Pb202m D 2 IU’ 3.17 IU” 1.80 IU” 1.20 IU’O 2.51 IU” 3.52 IU” I.35 IQ” 6.26 IU” 433 IU” 

Pb-203 D 2 IU’ 6.01 IO-” 3.44 IU” 2.06 IU’O I.54 IQ’0 7.54 IU’O 2.34 IU” 1.86 IU’O I.43 IQ” 

Pb205 D 2 IU’ 5.25 IU” 5.87 IU” 7.76 IO” 4.37 IO-’ 9.58 lU* 5.51 IQ” 7.30 lo-‘0 1.06 lo* 

Pb-209 D 2 IU’ 1.48 IQ’* 1.48 lU’* I.15 IU’O 6.03 IU” 5.75 IO” 1.48 IU” 2.92 IO-” 2.56 II” 

Pb210 D 2 IU’ 3.18 lo“ 3.18 IU’ 3.18 IU’ 3.75 lo4 3.47 lr-6 3.18 IO’ 4.69 IO+ 3.67 IO4 

Pb-21 I D 2 IO’ 1.63 10“’ 1.63 IU” 1.78 Iti 2.64 IU’O 1.39 lo” 1.63 IU” 2.51 IU” 2.35 1oJ 

Pb-212 D 2 IU’ 3.47 IQ’ 3.43 IQ’ 1.97 IO-’ 3.34 I@ 3.71 IU’ 3.42 lo” 1.78 Iti 4.54 re 

Pb214 D 2 IU’ 1.63 IU” 1.62 IU” 1.49 IOJ 4.63 IU” 3.88 lU* 1.62 IU” 2.62 IO-” 2.11 103 

Bi-200 D 5 IO-’ 5.94 lU’* 3.91 IU” 5.11 IQ” 5.02 IQ’* 3.14 1u’* 2.44 IU” 2.96 IU” 1.78 lo-” 

W 5 lU* 6.04 lU’* 3.32 lU’* 6.90 IU” 4.18 lU’* 2.63 IQ’* 2.27 lU’* 1.77 IU” 1.62 IQ” 

Bi-201 D5 IO-* I.64 IU” 8.12 lU’* I.45 IU’O I.11 IQ” 6.56 IO’* 4.68 IU’* 9.11 IU” 5.17 IQ” 

W 5 IO’ 1.28 IO” 6.38 IQ’* 1.92 IU” 8.39 IU’* 5.06 IU” 4.04 IQ’* 4.76 IU” 4.28 IQ” 

Bi-202 D 5 lU* I.55 IU” 9.39 IU” 8.40 IU” I.15 IO-” 6.97 lU’* 5.69 IU” 5.70 IQ” 3.42 IU” 

W 5 IU* 6.13 lU’* 6.50 lU’* 9.67 IO” 7.11 IU” 4.88 IU” 4.99 lo’* 2.24 IU” 2.20 1U” 

Bi-203 D5 IU’ 1.24 IU” 4.94 IU” 3.07 lo“0 6.84 IU” 3.74 IU” 2.35 IO” 3.94 IU’O 2.03 1U” 

w 5 IO’ I.53 IQ’0 5.07 IU” 5.75 IU’O 6.67 IU” 3.60 IU” 2.46 IU” 3.30 IU’O 2.24 IO-” 

Bid05 D 5 IU’ 3.40 IU” 1.48 10” 4.11 IO’0 2.14 IU” I.17 IU’O 6.69 IU” I.19 IO-’ au 1u” 

W 5 IU’ 6.91 IU” 3.70 IQ’0 4.31 ICI.9 4.31 IU’O 2.74 IU” 2.41 IU” 1.20 IQ’ 1.17 lo* 

Bi-206 D 5 IO-’ 5.99 IU” 2.46 IU’O 9.47 IQ’0 3.55 IU’O 1.93 IU’O I.17 IU’O 2.28 lU* 1.04 la3 

W 5 IO’ I.16 IQ’ 4.38 IU’O 5.62 lU* 5.41 IU’O 3.14 IU’O 2.68 IQ” 2.20 I@ 1.77 1e 

Bi-207 D 5 IU’ 3.74 IU’O 1.79 IU’O 6.95 IO” 2.61 IU” 1.46 IU’O 9.02 IU” 2.10 lu* a73 I@ 

w 5 IO-’ 9.71 IU’O I.25 lu* 3.17 Iti 1.32 IQ’ 9.58 IU” 1.08 IO-’ 3.19 IO-9 5.41 lo* 

Bi-210 D 5 IU’ I.% IU” 1.96 IQ” 2.47 IO’ I.% IU’O I.% IU’O I.% IU’O 1.26 Iti 4.18 lo3 
S.a!Jl~ Kid’Up 

W 5 IO-’ 6.47 IQ” 6.47 IU” 4.26 IO’ 6.47 IU” 6.47 IU” 6.47 IU” 5.66 IO’ 5.29 1e 

Bi-210m D 5 IQ’ I.01 lti 1.00 lti 3.15 IQ’ I.01 lo-’ 1.00 la’ 1.00 Iti 6.03 IU’ 2.25 IU 
z96 w KidrUp 

w 5 lo“ 3.20 IO-9 3.23 lo* I.66 IQ 3.28 Iti 3.20 lo’ 3.16 IU’ 1.92 IU’ 2.05 104 
Bi-2 I2 DJ lU* 1.66 IU’O 1.65 IU” 3.39 I@ 1.65 IU” 1.64 IU’O 1.64 IU’O 5.56 lU* 5.83 103 

w 5 IU’ 4.74 IU” 4.80 IU” 3.89 Iti 4.80 I@” 4.75 IO” 4.75 IU” 1.59 I@ 5.17 IP 
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Table 2. I, Inhalation, Cont’d. --~~ ~-
Committal Dose Equivalent per Unit Intake (Sv/Bq) --~. ~-

Nuclidc Class/f, Gonad Breast Lung R Marrow B Surfaa Thyroid Remainder 
~~- ___~ 

Effcctlvc 
~ ~-

Bi-213 D5 lo” I.31 lo”0 I.31 IU’O 2.81 lo” I.31 IU’O I.31 IU’O I.31 lo”0 3.95 10’9 4.63 Iti 
W 5 lo’* 3.80 lo”’ 3.80 IO-” 3.16 lo” 3.81 IU” 3.80 lo”’ 3.80 lo”’ I.14 IO” 4.16 Iti 

Bi-214 D 5 lo’* 5.08 lo”’ 5.10 lo”’ 1.22 lo” 5.10 lo”’ 5.08 lo”’ 5.07 lo”’ 9.43 lo”0 1.78 103 

w 5 IU’ I.51 10-l’ 1.55 lo”’ 1.32 lo” I.55 lo”’ 1.54 IU” 1.54 lo”’ 2.77 IO”’ 1.68 IO” 

Pdah 
Po-203 D I lo” 1.08 lo”’ 6.43 lo”* 6.78 IU” 7.57 lo-‘* 5.59 iU’* 4.77 lo’” 2.81 lo”’ 2.14 lo“’ 

W I lo” 9.12 lo’” 4.46 lU’* 8.56 IU” 5.33 lo’” 3.47 lo”* 2.97 lo’” 1.96 IO-” 1.99 IU” 

Pe205 D I lo” 1.72 lo”’ I.21 lo”’ I.11 IU’O 1.39 IU” 1.06 lo”’ 9.39 lo”’ 4.94 IU” 3.65 lo"' 

W I lo” 8.74 lo’” 7.30 lo”* I.44 IU’O 8.05 lo’” 5.88 lo’” 5.71 lo’” 2.03 IU” 2.80 IU” 

PO-207 D I IU’ 3.72 lo”’ 1.96 IU” I.17 IU’O 2.37 lo”’ 1.67 IU” 1.48 lo”’ 8.i4 lo”’ 5.45 IU” 

W I IO-’ 2.81 lo”’ 1.39 10-l’ I.52 IO”’ 1.65 IU” 1.06 lo”’ 9.82 lo”* 5.91 lo”’ 4.77 lo-" 

PIF2IO D I IU’ 4.04 IU’ 4.04 lo” 7.29 lo” 4.04 10.’ 4.04 IU’ 4.04 IU’ 7.40 I04 t54 IO4 

W I IO-’ 1.26 lo” 1.26 IO-’ 1.30 lo” 1.26 lo“ 1.26 lo” 1.26 lo.’ 2.30 IO4 2.32 IO4 

Aaunt 
At-207 D 1.0 9.87 lo”’ I.00 IU’O 4.32 IO-* 1.03 IU’O 1.00 IU’O 1.00 IU’O I.16 IO”’ 6.11 lo“’ 

w I.0 3.56 IU” 4.07 10-l’ 5.14 10’9 4.18 IU” 3.96 lo”’ 4.02 IU” 5.38 lo”’ 6.55 lo“’ 

At-21 I D I.0 5.08 lU* 5.08 lU* 1.48 lo” 5.08 lU* 5.08 lo” 5.08 lo’* 5.12 IO-* L22 101 

w I.0 2.43 IO’* 2.43 IO-* 2.12 10.7 2.43 lU* 2.43 lU* 2.43 IO-* 2.47 lU* 2.76 lOI 

FIuckr 
Fr-222 D I.0 3.29 IO-” 3.29 IO-” 2.52 lo” 3.29 IU” 3.29 IO”’ 3.29 IO”’ 3.52 IO-” 3.32 lo-, 

Fr-223 D I.0 I.44 IO” 1.44 IO.9 3.44 10’9 I.44 IO” 1.44 IO” I.44 IO” 1.44 IO” 1.68 w 

Radim 
Ra-223 W 2 IO-’ 3 38 IOJ 3.38 IO-’ 1.66 lo” 2.24 lo” 2.34 lOa 3.38 IO’ 6.14 Iti r12 lo* 

Ra-224 W 2 lo” 1.56 13” 1.54 lo” 6.56 IO4 I.13 lo” I.17 lod I.53 10-I 3.55 IOJ as3 IO-~ 

Ra-225 w 2 IU’ 3.07 10-1 3.07 lo-’ 1.67 lo” 1.58 IO-’ 1.68 IO4 3.07 lo” 3.63 IO’ 2.10 104 

Ra-226 w 2 10-l 1.02 lo.’ 1.02 lo” I.61 lo” 6.64 IO-’ 7.59 101 1.02 IU’ 1.07 lo“ 2.32 IO-’ 

Ra-227 W 2 lo” 2.27 IO-‘* 2.36 10’” 3.32 IO”’ 4.81 IU” 9.59 II” 2.30 lo’” 4.60 IU” 7.68 IO-” 

Ra-228 W 2 lo” 1.83 lo” 1.84 IU’ 7.22 IOd 7.38 lo” 6.51 IO4 1.83 lo” 1.87 lo“ 1.29 104 

Actimkm 
AC-224 D I lo” 5.87 lU* 6.95 lo”* 5.95 IO“ 3.84 IO-’ 4.83 IO-’ 2.49 lU’* 2.64 104 3.56 lo” 

w I lo” I.01 10’9 5.66 lo’” 2.28 lo” 6.38 lU* 8.04 IO-’ 2.78 lU’* 5.12 lU* 3.23 1e 

Y I IO-’ 7.48 lo”’ 5.38 lo”* 2.43 IU’ 3.82 IO-” 4.73 IO-9 2.68 IO‘” I.18 IU* 2.97 1e 

AC-225 D I lo” 5.22 lo” 7.63 IU” 1.57 IO” 3.72 Iti 4.65 Iti 4.03 lo”’ 2.53 IO4 2.92 IO4 
W I IU’ 8.70 lo” 5.16 lo”’ I.55 IO-’ 6.19 lo” 7.75 IOJ 2.89 lo“’ 4.53 lo” 2.32 104 

Y I IU’ 5.20 lU* 4.66 lo”’ 1.79 10.’ 3.63 IU’ 4.53 lo“ 2.64 10-l’ 6.14 IO’ 2.19 Ia4 

AC-226 D I IO-’ 5.60 Iti 7.29 lo”* 9.15 10-7 3.30 lo” 4.19 104 3.07 lo‘” 2.24 IU’ 3.56 IU’ 
w I IU’ 1.07 loa 7.43 IU” 2.30 IO1 6.35 Iti 8.04 lo” 2.71 lo’” 5.22 I@ 3.26 IO-’ 

Y I lo” 1.30 IO-9 7.45 lo”* 2.42 Iti 7.89 lo’* 9.89 I@ 2.45 lo”* 1.73 IOJ 3.00 la-7 

AC-227 D I lo” 3.96 lOA 6.66 Iti 1.23 lo” 2.57 lo“ 3.21 IU’ 3.59 IOJ 1.47 IU’ I.81 IO-’ 
w I lo” 9.98 IU’ 1.70 IOJ 6.80 IO-’ 6.49 IO4 11.10 10-J 9.22 IU* 3.70 IV 4.65 IO” 
Y I IU’ 3.56 IO-’ I.06 lo-’ 1.54 lo” 2.33 Iti 2.91 IO-’ 6.47 lo” 1.34 lo-’ 3.49 w 

AC-228 D I IU’ I.58 IU’ 2.11 IU” 6.41 IO”’ I.14 IU’ 1.43 1e 8.81 lo-‘* 7.56 Iti 8.33 IO“ 
w I lo” 3.90 IO-9 1.24 IU” 3.47 lo“ 2.80 lOa 3.49 IU’ 6.77 IU” 1.87 Iti 2.46 IO” 
Y I lo” 6.84 IO”’ 1.28 IO-” 2.53 lo” 4.76 lo” 5.93 loa 7.79 lo‘” 3.36 lo* 3.39 w 

m-226 W 2 lo-* 1.62 IO”’ 1.62 IO”’ 7.21 Iti 5.14 lo”0 4.53 lo” 1.62 IU” I.81 10” a97 Iti 

Y 2 Iti 9.17 lu’* 9.18 IU” 7.82 lo” 1.22 IU’O 1.42 lU* 9.18 IU” 2.94 lo”’ 9.45 103 
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Table 2.1, Inhalation, Cont’d. 

Cofmittcd DOM Equivakat per Uait Iat& (Sv/Bq) 

Nuclidc Clur/f Good BEUt LUO# RM- B Sudace TllyfOid RCIWifldC~ Effoctivc 

I-h-227 W 2 Iti 5.36 lti 5.36 lti 2.40 IO’ 2.43 lo’ 2.94 IU 5.35 lo’ 1.47 IU’ 4.12 w 

Y2lti 2.%103 2.98 la’ 3.58 IO’ 1.30 IU’ 1.58 IO4 2.94 Iti 2.06 IOJ 4.37 1e 

Tb-228 w 2 Iti I.35 lo4 1.35 lo4 9.48 IU’ I.12 lo4 1.37 lrs I.34 lo4 3.44 Iti 6.75 IU 
Y 2 lti 2.26 IO’ 2.32 lo“ 6.91 lti 1.87 IO-’ 2.29 Iti 2.30 IU’ 6.05 IQ’ 9.23 1e 

l-b-229 W 2 Iti 2.76 Iti 2.76 Iti 7.95 IUJ I.15 IU’ 1.43 1e 2.76 Iti 7.05 Iti 5.80 lo’ 
Y 2 lti I.18 Iti I.18 lo4 1.99 IU’ 4.60 IV 5.73 lc’ I.18 Iti 3.02 Iti 4.67 lo* 

Tb-230 w 2 Iti 4.08 tu’ 4.08 IU’ I.61 IU’ 1.73 lti 2.16 lr? 4.08 IO’ I.05 lo-’ 8.80 IU’ 
Y 2 I’? 1.72 IU’ 1.72 IU’ 3.00 Iti 6.99 IO’ a71 iti 1.72 IO’ 4.48 IU’ 7.07 IO’ 

‘II-231 W 2 lti 7.62 IU” 3.00 IU” 7.81 IU” 7.88 IO” 9.22 IU’O 1.97 IO” 3.32 IU’O 2.33 IC” 

Y 2 lti 6.95 lU’* 1.42 lU’* 8.75 IU” 2.78 IO” 3.15 IU’O 3.09 IO” 3.91 IU’O 2.37 lCW 

Th-232 W 2 I’? 7.62 IQ’ 7.72 IU’ 1.u lo-’ 8.93 Iti 1.11 1e 7.44 IU’ 1.87 lo4 4.43 lo4 
Y 2 lti 5.98 IU’ 6.14 IU’ 9.40 lti 4.01 Iti 4.99 lr’ 5.99 IO’ I.51 lo4 3.11 lo-4 

Th-234 w 2 lti I.13 IU’O 1.08 IU” 4.66 IOJ 4.18 IU’ 7.83 Iti 1.03 IU’O 5.54 lo3 a04 ie 
Y 2 lo4 2.11 lo“’ 1.66 IO” 6.39 Iti 2.56 10” 6.29 10” 1.27 IO-” 5.80 lo” 9.47 w 

Pa-227 w I IU’ 4.60 IU” 8.34 IQ” 9.95 Iti 4.76 10” 7.30 lo3 5.20 IO” 2.26 IU” 1.23 w 

Y I IU’ 4.82 IU” 9.1 I IU” I.10 IO’ 2.70 IU” 4.09 IU’O 5.63 IU” 4.67 IU” 1.32 1e 

Pa-228 w I IU’ 1.55 IU’O 4.78 IO” I.59 IO’ 8.86 lo’ 1.11 Iti 2.35 IO” 2.81 Iti 6.39 la’ 
Y I IU’ 1.79 IU’O 5.34 IU” 9.31 IO’ I.50 lo’ 1.86 IU’ 2.74 IU” 1.00 IO-’ 1.19 1r’ 

Pa-230 W I IU’ 3.27 IU” 1.90 IU’O 1.87 lo4 1.53 IU’ I.91 lo4 1.37 IU’O 2.40 lo-’ 3.07 1c’ 

Y I IU’ 3.34 IQ’0 I.% IU’O 3.25 I’T‘ I.51 IOJ 1.86 IO’ 1.53 IO’0 2.49 lU* 3.98 IV’ 

Pa-23 I W I IU’ 6.90 lo” 8.79 Iti 1.72 IO’ 6.97 Iti a70 iti 7.64 lo’ 2.87 lo“ 3.47 Iti 
Y I IU’ 3.06 IQ’ 5.65 IO’ 7.47 Iti 2.88 Iti 3.6@ 1e 4.45 IO-9 2.12 IU’ 2.32 I@ 

Pa-232 w I IQ’ I.66 IU’O 4.77 IU” 2.40 IO-’ 4.89 IOJ 6.1. IV’ 2.51 IU” 6.13 IU’O 2.47 lo-’ 
Y I IU’ 1.92 IQ” 4.86 IU” 7.47 IOJ 1.94 IOJ 2.41 IC’ 2.44 IU” 7.12 IU’O 1.88 lo-’ 

Pa-233 W I IU’ 1.29 IU” 8.32 IU” I.19 Iti 8.21 IU” 7.37 IO-9 5.17 IU” 1.47 Iti 2.24 lo* 

Y I IU’ 1.29 IU” 9.20 IU” 1.70 IOJ 1.86 IQ’0 8.28 lo“0 5.62 IU” 1.48 Iti 2.50 1e 

Pa-234 w I IU’ 5.08 IQ” 2.03 IU” 8.46 IQ” 3.31 IU” 8.24 lo“’ I.20 IU” 2.46 IU’O 1.w IC” 

Y I IU’ 6.13 IU” 2.19 IU” 8.97 10” 2.74 IU” 2.06 IQ” 1.23 IU” 2.98 IU” 2.20 IQ” 

Urucl 
u-230 D 5 lU* 7.90 Iti 7.90 IOJ 2.02 lo’ 2.73 Iti 3.29 lr-6 7.90 lo-’ 2.44 lo4 2.32 IO-‘ 

w 5 IO-2 I.71 lo’ I.71 lo’ 3.25 IU’ 5.95 IO-’ 7.17 lo4 I.71 IOJ 5.63 IU’ 4.36 1e 

Y 2 IU’ 8.87 IU” 8.82 IU” 4.35 IU’ 3.28 lo-’ 3.96 IU’ 8.78 IQ” 7.03 lo-’ a26 Iti 

U-231 D 5 IQ* 2.50 IU” 1.30 IU” 2.36 IQ” 1.34 IU’O I.23 lo’ 9.17 IU” 2.98 IU’O 1.79 IV” 

W 5 IU’ 3.65 IU” I.16 IU” I.18 IQ’ 4.69 IU” 2.80 IU’O 4.98 lo‘” 3.72 IU’O 2.78 IC” 

Y 2 lo” 4.15 IU” 1.07 IU” I.51 IQ’ 2.56 IU” 5.03 IU” 3.58 lU’* 4.14 IO’0 3.22 IU” 

U-232 D 5 IU’ 8.00 lo’ 8.06 IO” 4.07 IU’ 4.06 lo4 6.42 lob 7.85 IOJ 3.11 lo4 3.43 Iti 
W 5 lo’* 2.51 lti 2.53 Iti 2.49 IU’ 1.23 Iti 1.94 IU’ 2.47 Iti 9.76 IU’ 4.02 w 

Y 2 IU’ 1.69 lti 2.66 IoJ I.48 IU’ 4.68 IQ’ 7.14 lo4 2.43 Iti 5.86 IU’ 1.70 re 

U-233 D 5 IU’ 2.54 lo’ 2.54 lo-’ 3.22 IU’ 7.12 IU’ 1.12 1e 2.54 Iti 9.40 IO-’ 7.53 IO-’ 
W 5 IU’ 7.63 lU* 7.63 lo-’ 1.62 IU’ 2.14 IU’ 3.36 Iti 7.63 lo-’ 2.89 IO’ 2.16 w 

Y 2 IU’ 2.69 IQ’ 2.73 lo-’ 3.04 lo-4 7.39 lo-’ I.16 Iti 2.70 IU’ 1.08 lo-’ 3.66 lo-5 

U-234 D5 lU* 2.50 lo-’ 2.50 IOJ 3.18 IU’ 6.98 IU’ 1.09 lad 2.50 IOJ 9.26 IU’ 7.37 IO’ 
W 5 IU* 7.52 IU’ 7.52 lU* 1.60 IU’ 2.10 IU’ 3.29 IO-’ 7.52 IU’ 2.85 IU’ 213 w 

Y 2 IU’ 2.65 IU’ 2.68 IO-’ 2.98 IO-’ 7.22 Iti I.13 lo4 2.65 IO-’ 1.06 lo” 3.s lob -
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Table 2.1, Inhalation, Cont’d. 

__- __. - Committed Doe Equivalent per Unit Intake (Sv/Bq) 

Nuclide Class/f’ Gonad Breast Lung R Marrow B Surfaa lJ’yroid Remainder Effective 

U-235 D 5 lo” 2.37 10J 2.38 Iti 2.95 lo” 6.58 lo” 1.01 lab 2.37 lo-’ 8.59 IU’ 6.85 lo” 
W 5 IO’ 7.24 lo” 7.33 lo” 1.48 IO-’ 1.98 IO’ 3.05 Iti 7.22 IO’ 2.65 lo” 1.97 lti 

Y 2 IO-’ 2.84 lo” 5.37 lo” 2.76 lOA 7.15 IOJ 1.05 lo4 4.11 IU’ 1.02 10-7 3.32 lo-’ 

U-236 D 5 lo” 2.37 lo” 2.37 IO” 3.01 lo” 6.60 IU’ 1.w lad 2.37 lo-’ 8.77 IO-’ 7.01 lo.’ 
W 5 IO-’ 7.12 IU* 7.12 lo” I.51 IU’ 1.99 lo” 3.12 Iti 7.12 IU’ 2.70 lo” 2.01 104 

Y 2 lo” 2.Sl IO-9 2.54 lo’* 2.82 IO-’ 6.83 10J 1.07 lo4 2.51 IQ’ I.00 lo” 3.39 lo-’ 

U-237 D 5 lo” 5.55 lo”’ 3.39 IU” 6.13 IO-lo 4.12 IU” 4.02 IOJ 2.62 IU” 8.94 IO”’ 5.32 IU” 

w 5 lo” 7.39 lo”’ 2.78 IO-” 4.26 IQ’ 1.23 IO”’ 8.35 10” 1.39 IQ” I.10 IO-9 9.03 1u” 

Y 2 lo” 8.15 lo”’ 2.51 lo”’ 4.70 10’9 5.23 lo”’ 6.82 IU” 1.00 lo”’ I.19 IU’ 9% IQ” 

U-238 D 5 IU’ 2.23 10J 2.23 IOJ 2.80 lo” 6.58 lo” 9.78 1e 2.22 Iti 8.22 lo” 6.62 lo.’ 
W 5 IU’ 6.71 lo’* 6.74 lo” 1.42 lo” 1.98 IU’ 2.94 Iti 6.71 IOJ 2.54 IU’ 1.90 104 

Y 2 lo” 2.42 lo’* 2.91 lo’* 2.66 loa 6.88 lo“ I.01 Iti 2.73 lU* 9.61 lti 3.20 lo-’ 

U-239 D 5 lo” 6.28 lo”’ 4.92 lo”’ 4.25 lo”’ 1.84 lU’* 1.27 IU” 4.32 IO-” 9.89 IU’* a91 10-l* 

W 5 IO-’ 4.86 lo”’ 2.33 lo”’ 5.75 lo”’ 6.00 lo”’ 2.75 lU’* 1.59 lo”’ 7.46 lu’* 9.45 IU” 

Y 2 IU’ 4.60 lo“’ 1.40 lo”’ 6.16 lo”’ 2.70 IU” 3.11 IU” 5.92 IU” 8.50 lo”* 1.01 lo-” 

u-240 D 5 lo.* 4.08 IO-” 2.69 lo”’ 1.27 lo’* I.19 lo”0 3.70 IU’O 2.37 lo”’ 7.60 lo-‘0 4.21 IQ” 

W 5 IU’ 3.16 lo”’ 1.26 IU” 2.26 lo’* 3.47 IU” 9.06 lo”’ 8.52 lU’* 8.66 IU’O 5.4a IU” 

Y 2 lo” 3.35 10-l’ 8.98 IO-” 2.43 lo’* 1.26 lo”’ 1.49 IQ” 4.15 IU” 1.03 lo” 6.13 IU” 

NcpNr
Np232 W I IU’ 6.85 lo”’ 4.32 IO” 2.06 lo”’ 6.12 IU’O 7.63 lo* 3.81 IU” 5.60 lo”’ 3.39 IO-IO 
Np233 W I IO-’ 5.85 IO-” 9.08 IO-” 3.39 lo”* 2.61 IU” 1.57 lo’” 6.10 IU” 2.38 lo”’ 5.117 lo-” 
Np234 W I lo” 3.48 IO”’ 1.30 IO-IO 1.59 IO” 2.44 10-10 5.85 IO”’ 6.85 IU” 6.74 IU’O 5.49 IU” 

Np235 w I IU’ 1.49 IU’O I.71 IU” 2.30 lo” 1.68 IO-’ 1.67 lti 3.13 IU” 3.46 lo”0 I.12 10’9 
Np236 W I IO” 6.29 IO4 9.83 IO-’ 1.32 lo” 5.12 lo” 6.39 1e 6.29 lU* 3.99 I04 2.81 lo” 
I.15 IO’ y 
Np236 w I IU’ 4.05 10’9 3.93 lo”* 8.14 lo“ 3.87 IQ’ 4.83 IU’ 2.00 10.” 4.04 IO” 2.23 lo“ 
22.5 h 
Np237 W I IU 2.96 IO-’ 1.69 IO-’ I.61 lo” 2.62 Iv 3.27 lti I.34 IOJ 2.34 lo“ 1.46 IO4 
Np238 w I IU’ 1.99 lo” 4.18 IU” 3.47 IO-9 1.69 lo-’ 2.10 IU’ 2.45 lo”’ 2.55 lo“ I.00 lo” 
Np239 w I lo-’ 7.45 lo”’ 1.63 IO-” 2.36 lo” 2.08 IO-lo 2.03 lo’* 7.62 IU” 9.59 lo”0 6.78 IO“’ 
Np240 -A’ I IO-’ 2.28 lo’” 2.26 lo’” 1.26 IO”’ 8.15 IU” 6.99 lo”’ 1.98 lU’* 9.30 lo‘” 2.28 IU” 

Phrdrr 
Pu-234 W I lo” 3.68 IO”’ 3.49 IU” 4.75 lo” 2.28 lU* 2.80 10J 2.92 lo”’ 1.64 IO” 7.40 lo-’ 

Y I lo.’ 6.37 IU” I.13 lo”’ 6.00 IOJ 2.13 IO”’ 2.48 lo” 5.81 lo”* 2.75 IU” 7.40 lo-9 

Pu-235 w I lo.’ 3.47 IU” 6.83 lo”’ 3.78 lo”* 1.47 lo”’ 5.47 lo”’ 4.63 lo”’ 2.01 lo“’ 5.68 lo“’ 

Y I 10-s 1.58 lo”’ 6.10 lo”’ 4.46 lo”* 9.29 lo”’ I.21 lo”’ 3.79 lo”’ 1.77 lo”’ 617 IU” 

Pu-236 w I lo” 9.35 IO4 3.31 10-e 1.84 lo” 5.36 lo” 6.70 w 1.86 IO” 2.68 IU’ 3.91 10-s 
Y I IU’ 3.16 IO* I.53 10’9 1.88 lOA I.81 lo” 2.26 IO4 8.38 IO”’ 8.91 IO4 3.50 lo-’ 

Pu-237 W I IO-’ 6.51 lo”’ 3.89 lo”’ 2.20 1u* 2.46 IU’O 1.83 IQ’ 1.82 lo”’ 3.23 IU” 4.611lo”’ 

Y I IO-’ 3.86 lo”’ 4.07 IU” 3.70 IO” 7.68 IU” 1.80 IO”’ 2.18 IO” 1.95 lo”0 5.33 IU” 

Pu-238 W I IO-’ 2.80 lo” 1.00 10-9 1.84 lo” 1.52 IO-’ 1.90 loj 9.62 IU” 7.02 IU’ 1.06 lOA 
Y I lo” 1.04 lo” 4.40 IU’O 3.20 IO4 5.80 IO-’ 7.25 Iti 3.86 IO-” 2.74 lo“ 7.79 lo-’ 

Pu-239 W I IO-’ 3.18 lo” 9.22 IU” 1.73 lo” 1.69 lOA 2.11 IQ’ 9.03 IU’O 7.56 lo” I.16 lOA 
Y I 10-J I.20 lo” 3.99 IU’O 3.23 IO-’ 6.57 lo” a21 rti 3.75 lo”0 3.02 lo” 8.33 IO.’ 

Pu-240 W I IU’ 3.18 lo” 9.51 IU’O 1.73 10.’ 1.69 lOA 2.11 10-J 9.05 lO+J 7.56 IU’ I.16 lOA 
Y I lo” 1.20 lo” 4.33 lo“0 3.23 lo-4 6.57 lo” a21 W 3.76 IO”’ 3.02 IU’ 8.33 lo” 
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Table 2. I, Inhalation. Cont’d. 

Committed Day Eguivalcnt per Unit Intake (Sv/Bq) 

Nuclidc Class/f, Gonad Breast Lung R Marrow B Surfact Thyroid Remaindc’ Effective 

Pu-241 W I lo” 6.82 lo” 3.06 lo”’ 7.42 lo’* 3.36 IO4 4.20 lo-’ 1.24 lo”’ I.31 IO4 2.23 IO4 
Y I lo.’ 2.76 lo.’ 2.14 lo”’ 3.18 IO4 1.43 106 I.78 Iti 9.15 lo’” 6.02 IU’ I.34 IO4 

Pu-242 W I lo” 3.02 lo” 9.45 IU’O 1.64 lo“ I.61 IO4 2.01 IQ’ 8.79 IU’O 7 I8 lo” I.11 IO4 
Y I lo.’ I.14 10-s 4.35 IU’O 3.07 lOA 6.25 lo.’ 7.81 Iti 3.71 IU’O 2.86 lo” 1.92 lo” 

Pu-243 W I lo” 3.68 lU’* 6.32 lo”’ I.91 IU’O 1.58 IU” 1.86 IU’O 4.82 lo”’ 4 33 lo”’ 4.44 IU” 

Y I lo” 1.67 lU12 2.75 lo”’ 2.27 IO”’ 5.71 lo.‘* 6.53 lo”’ I.13 IU” 4.69 lo”’ 4.44 IU” 

PI’-244 w I IU’ 2.99 lo” 3.33 IOJ 1.63 lo” 1.59 lOA 1.98 lo-’ 1.82 IOJ 7 I3 IU’ 1.09 lOA 
Y I lo” I I3 lo” 2.07 IOJ 3.03 lOA 6.19 IO” 7.69 lti 1.27 IO-’ 2.84 lo” 7.82 lo” 

Pu-245 w I lo.’ 3.33 lo”’ 9.17 lo’” 1.29 lU* 5.60 lo”’ 3.68 IO”’ 6.05 IU” 4.96 IO”’ 3.31 1u” 

Y I lo” 3.06 lo”’ 8.09 lo”* 1.40 IO-9 2.16 IO-” 1.28 IU” 3.98 lo.” 5.71 lO.‘O 3.55 lo-” 
Pu-246 w I 10-l 7.74 IU’O 2.11 IU’O 2.48 10J 2.40 lo’* 2.08 lo” I.23 IO”’ 6.01 lo’* 5.92 Iti 

Y I lo” 5.34 IU’O 1.87 IO“’ 3.09 lo” 7.28 IO.” 5.92 lo” I.13 IU’O 5.50 lU9 5.79 103 
Amcrick 
Am-237 w I lo” 7.07 lo”’ 8.15 IU” 4.16 lo”’ I.33 lo”* 3.74 IU” 5.77 lo”’ 2.97 IO”* 6.47 lo”* 

Am-238 W I lo.’ 6.15 lo”’ 2.20 lo’” 7.80 IU” 3.26 IO”’ 4.0s Iti I.80 lo”* 1.55 lo”0 2.32 IO”’ 
Am-239 W I lo” 2.26 lo”’ 6.22 lo’” 4.15 lo”0 2.74 IO-” 1.90 lo”0 2.81 IU” 1.12 IU’O I.24 IU” 

Am-240 W I lo.’ 2.80 IO”’ 7.67 IU” 1.06 IO.9 2.71 IO.” 2.10 lo” 4.24 lo”’ 6.34 IO.” 4.96 IU” 

Am-241 w I lo” 3.25 lo” 2.67 lU* 1.84 lo” 1.74 lOA 2.17 lo“ 1.60 10’9 7.82 IO” I 20 loa 
Am-242m W I IO“ 3.21 lo” 1.38 IU* 4.20 IO4 1.69 IO4 2.12 IU’ 5.64 IU’O 7.48 lo.’ I.15 IO4 
.Am-242 w I lo” I94 10’9 2.94 lo”* 5.20 10J I.32 10J 1.65 IU’ 2.52 lo’” 8.54 IO-* 1.58 10-l 
.Am-243 W I lo” 3.26 lo” 1.52 lo” 1.78 lo” I 73 IO” 2.17 IO-’ 8.29 IO-* 7 74 lo” I.19 lOA 
Am-244m W I lo” 4.36 IO-” I.15 10-l’ 1.08 IU” 2.56 IO”’ 3.20 Iti I.13 10-l’ I.31 IU’O I 90 lo”0 
Am-244 w I lo-’ 1.06 10’9 1.60 10-l’ 2.01 10.9 6.00 lo’* 7.47 1e 9.67 lo’” 3.34 1u* 4.47 10’9 
.Am-245 w I lo” I.31 IU” 3.04 lo”’ I.25 IU’O 5.66 lo”* 6.22 lo”’ 3.01 lo”’ 1.28 lo”’ 2.18 lo-” 

Am-246m W I IO-’ 6 52 lo”’ 6.63 IU” 5.78 lo”’ 2.43 lU12 2.24 lo”’ 6.38 lo”’ 2.80 lo’” 9.02 lU’* 

Am-246 w I lo” 1.09 lo-‘* 8.93 lo”’ I.12 lo”0 3.83 lo-” 3.63 lo”’ 7.75 lo”’ 5.45 lo’” 1.71 lo-” 

Cd 
Cm-238 w I lo” I.17 IU’O 2.16 lo”’ 8.73 lo’* 5.48 IU” 6.59 lo” 2.03 lo”’ 3.07 IU’O 1.11 lo* 

Cm-240 w I lo” 3.01 lo” 8.32 IO”’ 7.51 IO4 I82 Iti 2.27 Iti 7.93 lo”0 9.92 lo.’ 2.17 IO4 
Cm-241 w I 10-J 7.79 IO-9 2.88 IO”’ 9.01 lo” 4. I7 10.’ 5.13 IQ’ 1.84 IO”’ 2.15 IO-’ 3.97 IOJ 

Cm-242 w I lo” 5.70 IU’ 9.44 IU’O 1.55 lo” 3.90 lo4 467 IOJ 9.41 IU’O 2.45 IO4 4.67 Iti 
Cm-243 W I IO” 2.07 lo.’ 6.29 lU* 1.94 lo” I.18 lOa 1.47 IU’ 3.83 lo’* 5.76 lo” 8.30 IO-’ 
Cm-244 w I lo” 1.59 lo” 1.04 10’9 I.93 lo” 9.38 lo” 1.17 IUJ I.01 IO” 4.78 lo” 6.70 lo” 
Cm-245 w I IU’ 3.37 lo” 6.69 IU’ 1.80 IU’ 1.79 IO” 2.24 10-J 3.68 lo” 7.96 lo” 1.23 IO4 
Cm-246 w I IU’ 3.34 IU’ 4.00 10-9 1.82 lo“ 1.78 IO4 2.22 II’ 2.26 IO” 7.94 lo” 1.22 IO4 
Cm-247 w I lo” 3.07 lo” 2.23 IQ’ 1.67 lo” 1.63 IO4 2.04 IU’ I45 lti 7.30 lo” I.12 lOA 
Cm-248 w I lo” I.21 IO4 1.07 IO4 6.65 lo” 6.52 lOA 8.12 IO-’ 4.71 IO-’ 2.89 lOA 4.47 lOA 
Cm-249 w I IU’ I.19 IU” 2.12 10-l’ 7.51 lo”’ 6.26 lo”’ 7.78 IU” 2.05 IO-” 3.11 IU” 5.22 IO-” 
Cm-250 W I lo” 6.90 lOA 8.49 IO4 3.80 lOA 3.71 lo” 4.61 IO-’ 3.71 lo4 1.65 IO-’ 2.54 lo” 
Bed* 
Bk-245 W I IU’ I.81 IU” 3.58 IO” 4.76 IU’ 7.05 IU’O 7.60 10’9 1.75 IU” 8.63 IO”’ 1.19 w 

Bk-246 W I IU’ 2.55 IU” 6.44 lo”’ 7.74 IU’O 3.79 IU’O 3.60 lu* 3.47 IU” 4.73 lo”0 4.63 1u” 

Bk-247 w I IU’ 3.43 IU’ 6.28 lU* 1.88 IU’ 2.64 lo-4 3.30 IOJ 4.60 IO-9 4.54 IU’ I.55 I04 
Bk-249 W I lo” 8.42 lti 5.27 IU” I.19 IU’ 6.46 IU’ 8.07 IO- 4.18 IU” I.10 IO-’ 3.75 lo” 

Bk-250 W I lo” 3.83 IU” 5.12 lU’* 8.18 IU’O 3.30 IO-9 4.11 Iti 4.17 IU” 7.08 IU” 2.04 IOJ 
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Table 2.1, Inhalation, Cont’d. 

Committed Doe Equivaknt per Unit Intake (Sv/Bq) 

Nuclide Class/f’ Gonad Bruat Lung R Marrow B Surfaa Thyroid Remainder Efiectivc 

cdfodm 
Cf-2u w I IU’ 1.73 IU’O 2.18 IQ” 1.57 IOJ 1.34 lo3 1.65 lo-’ 2.18 IO-” 3.03 IU’O 2.60 lr’ 

Y I IU’ 4.45 IU” I.21 IU” 2.02 IOJ 3.63 IU” 4.52 IU’ I.20 10’2 7.74 IU” z64 la* 

Cf.246 W I IO-’ 8.28 IO-’ 5.97 IU’O 9.45 IO’ 7.85 lti 9.74 IU’ 5.97 IO’0 2.33 IO-@ 1.61 lo-’ 

Y I IU 9.86 IU” 3.52 IU” 1.30 IO4 8.84 Iti I.10 IO-’ 3.50 IQ” 6.04 Iti 1.62 1c’ 

cf-248 w I IO’ 1.75 Iti 1.05 IO-9 I.83 IQ’ 1.67 IO-’ 2.80 Iti I.03 lo3 3.83 IO- 1.20 lo-’ 

Y I IU’ 3.98 IU’ 1.59 IU’O 9.67 IO-’ 3.61 lti 4.51 I@ 1.40 IU’O 7.83 IU’ 1.3llti 

Cf.249 w I IU’ 3.44 IO-’ 2.29 Iti 1.96 IO 2.66 lo-’ 3.32 lt’ 1.83 lo-’ 4.60 105 1.56 lti 
Y I IO’ I.31 IO’ I.37 lo’ 3.59 lo4 1.04 Iti 130 1bJ 1.08 IOJ 1.85 IO-’ 1.03 lo4 

CT-250 w I IO’ 1.34 IO-’ 6.37 Iti 2.05 IO-’ I.17 lo4 lA6 1oJ 3.79 10.9 2.38 IO-’ 7.08 IQ’ 
Y I IO-’ 4.49 lo4 4.06 lo3 2.71 IO-’ 3.96 ICI-’ 4.95 lo4 2.28 lo’ 8.11 Iti a57 10-j 

Cf-251 w I IU’ 3.51 IU’ 9.25 Iti 1.94 IU’ 2.70 Iti 3.38lc’ 6.37 lo” 4.66 IU 1.59 IV 
Y I IU’ 1.34 IO’ 5.63 IO’ 3.60 lo4 I.06 lo4 1.33 lr’ 3.76 Iti 1.88 IO’ 1.05 lo-’ 

Cf-252 w I IU’ 5.43 lo4 6.56 lo-’ 3.74 IO-J 5.50 lo-’ 6.86W 3.38 lo’ I.33 IO-’ 3.70 lo-’ 

Y I IO-’ 1.09 lo-’ 6.12 lo-’ 2.99 IO-J I.10 lo-’ 1.37 lo4 3.20 Iti 2.73 Iti 4.24 lab 

Cf.253 W I IO’ 4.80 lo-’ 9.18 IU” 3.94 lo4 4.96 lo-’ 6.19 Iti 9.09 IU” 1.27 IO’ 7.0 lo-’ 

Y I IO’ 4.33 IO-’ 7.23 IO-‘* 6.82 lti 4.10 IOJ 5.12 IU’ 6.49 IU’” 1.06 lo’ a43 IO-’ 

Cf.254 W I IU’ 4.52 Iti 2.63 IO’ 3.37 lOA 4.69 IO-’ 5.82 Iti I.40 IU’ 1.26 IO-’ 6.85 lab 

Y I IU’ 4.10 IU’ 2.48 IU’ 6.U lo-4 3.07 IV 3.60 IO-’ 1.24 IU’ I.35 lo4 7.93 1e 

b250 w I lo“ 2.46 IU’O 1.43 lo’* 4.00 IU’O 2.15 lo” 2.68lti I.12 IU” 4.40 IU’O I.30 IO-’ 
Ea-251 W I IU’ 1.85 IU” 9.01 lo’* 4.06 lo3 1.27 Iti 1.57 1e 5.28 IO-‘* 4.01 IU’O 1.28 Iti 
b253 w I IU’ 5.09 lo-’ 7.84 IO-” 6.34 Iti 5.18 IU’ 6.47 Iti 7.83 IO” 1.39 IQ’ 1.07 w 

Es-254m W I IO’ 8.10 IO-’ 4.65 IU” 8.91 IU’ 7.25 lo-’ 9.01 IU’ 4.50 IU’O 2.17 lo’ 1.9 IC’ 

Es-254 w I IO’ 1.57 lo4 3.72 lU* 1.83 IO-’ I.51 IW’ 1.m lr’ 2.44 lo3 3.50 lo4 I.11 IU 
Fadm 
Fm-252 w I IQ’ 7.04 IO-’ 5.67 IU” 6.31 IO’ 6.38 I@ 7.87 IO’ 5.67 IU” 1.80 lo-’ 1.14 IV’ 

Fm-253 w I IO’ 7.54 lcr’ I.10 IU’O 9.20 IO-’ 7.66 Iti 9.57 IO’ 1.05 lo“0 2.06 IO-’ I.% IV’ 

Fm-254 w I IU’ 7.05 IU’O 2.38 IU” 1.08 lo“ 4.51 lo3 5.36 lo’ 2.38 IU” 1.29 lo* 1.57 1e 

Fm-255 w I IU’ I.83 IO-’ 5.49 IU’O 5.23 I@’ 1.42 Iti 1.72 IU’ 5.4g IU’O 6.38 Iti 7.21 IO-@ 

Fm-257 W I IQ’ 5.89 IO-’ 1.29 IU’ 2.21 lo-’ 6.15 Iti 7.69 1e 1.22 la’ I.58 lo4 6.32 Iti 

Md-257 W I IU’ 1.25 IO’ 3.54 IO” 6.55 lo-’ 1.27 lo-’ 1.59 1r’ 3.48 IO” 3.34 lo3 I.55 lo4 
Md-258 w I lo-’ 4.71 IQ’ I.50 lo* 1.42 IO 4.66 lo4 5.821ti 1.24 IU’ I.13 lo4 4.47 lo+ 



TABLE 2.2 

Exposure-to-Dose Cooversion Factors for Iqpsth 

For each radionuclide, values in SI units for the organ dare quivrknt conversion factora, 
hr.% and the effective dose equivalent conversion factor, hw basal upon the Weighting 

factors set forth on page 6. are listed in Table 2.2 for ingestion. 

The bold-hx emtry for 8 rdhdide indicates the factor used in determining the ALI for 
ingestion in Table 1.a. 

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

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

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

To convert to conventional units (mrem/rCi), multiply table entries by 3.7 x ld. 

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

bre.a.w - 2.98 x lo-” Sv/Bq 
x 3.7 x ld - 1.1 x IO-’ mrem/&i. 
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Table 2.2. Exposure-to-Dose Conversion Factors for Ingestion 
Committed Dou Equivaknt per Unit Intake (Sv/Bq) 

Nuclidc fl Bfc8st Lu'u RMUTOW B Surface Thyroid Remainder Efhctivc 

HMW= 
H-3 I.0 1.73 IO-” 1.73 IQ” 1.73 IU” 1.73 IU” 1.73 IO” 1.73 IU” 1.73 IU” 1.73 IV” 

5 IO-’ 5.67 IU” 6.97 IO’* I.41 IU” 1.23 IU” 5.03 IU” 6.08 IO” 5.83 IO” 3.45 1c” 

5 IU’ 2.42 lo“’ 2.42 IU” 2.42 IU” 7.23 IQ” 2.15 IO-’ 2.42 IU” 3.66 IO-’ 1.26 IO-’ 
1.29 1e LLI wall 

Cti 
C-II I.0 3.41 IO-‘* 2.98 IU’* 3.09 lo’* 3.18 IU’* 3.03 IO” 2.91 IQ’* 3.54 IU” 3.29 18” 
c-14 I.0 5.64 IU’O 5.64 IU’O 5.64 IO-10 5.64 IU’O 5.64 IU’O 5.64 IU’O 5.64 IU’O 5.64 lCW 

F-18 I.0 4.97 IQ” 6.36 IQ’* 6.54 lU’* 5.94 IU” 6.02 IO” 4.52 IO’* 7.03 IO” 3.31 IO” 
2.07 lQ’@ ST wall 

Na-22 I.0 2.81 lti 2.58 IO-’ 2.51 IO-’ 4.29 IOJ 5.54 lo3 2.50 IOJ 3.18 Iti 3.10 re 

Na-24 I.0 3.43 IU’O 2.71 IU’O 2.60 IU’O 3.14 lo-‘0 4.68 IU’O 2.60 IO’0 5.31 IU’O 3.84 IQ’@ 

gr- 5 IO-’ 8.68 IU’O 2.72 IU’O 1.96 IU’O 9.24 IU” 1.49 IO-’ 1.68 IO’0 5.78 IO-’ 2.18 lr’ 

A’ ’ 
Al-26 I IU’ 3.01 IO’ 6.45 IO”’ 3.76 IU” 1.35 lo3 9.71 IU’O 3.12 IU” 9.47 IO-’ 3.94 lr’ 

Si-31 I lo” I.14 IU” 8.05 lo”’ 7.55 IU” 8.33 lo”’ 7.58 IQ” 7.20 IQ” 4.86 10” 1.46 lb” 

Si-32 I IO-’ I.17 IQ’0 I.17 IQ’0 I.17 IU’O I.17 IQ’0 I.17 IU’O I.17 IU’O 1.69 IO-* 5.90 IU’O 
6.21 103 LLI wall 

z’? 8 IU’ 6.55 IO-” 6.55 IO-” 6.55 IO”’ 8.09 IO-’ 1.81 IU’ 6.55 IU” 2.67 IO’ 2.37 103 

P-33 8 IU’ 9.37 IO-” 9.37 IQ” 9.37 IQ” 4.99 IU’O 1.32 IO-’ 9.37 IQ” 3.22 IU” 2.40 IQ’@ 

ZY 8 lo” 7.63 lo”’ 7.63 IQ” 7.63 IU” 7.63 lo”’ 7.63 IO” 7.63 IU” 2.25 IU” 1.21 IQ” 

I IU’ 9.53 IU” 9.53 lo-‘* 9.53 lo‘” 9.53 IO” 9.53 IU” 9.53 IU” 6.39 IU” 1.98 IQ” 
L23 l@ LLI wall 

Cl-36 I.0 7.99 IU’O 7.99 lo”0 7.99 IU’O 1.99 lo-‘0 7.99 IU’O 1.99 IO’0 8.61 lo”0 a18 HP 
Cl-38 I.0 8.15 IU” 8.52 IO-‘* 8.76 lo“* 8.12 lU’* 7.54 IU” 7.06 IU” 1.92 IO”’ 6.36 IU” 

a96 lo-” ST wall 
Cl-39 I.0 1.06 IU” 1.02 IU” I.05 lo”’ 9.78 IO” 8.93 lU’* 8.21 IO’* 1.42 10” 4.96 lo”’ 

6.23 l’r” ST wall 
Pocuir 
K-40 I.0 5.07 lo-* 4.89 IO-’ 4.85 lo” 4.91 IO-’ 4.88 lo” 4.85 lU* 5.18 lo” 5.02 103 

K-42 I.0 2.13 IU” 2.08 IU’O 2.01 lo“0 2.08 IU’O 2.07 IU” 2.06 IU’O 5.30 IU’O 3.06 lo-” 

K-43 I.0 1.80 IO”’ 1.65 IO-” 1.70 16’0 1.78 IO-” 1.68 IU’O 1.62 IU’O 2.89 IU” %a5 lo- 

K-44 I.0 5.19 lo-‘* 5.17 lo”* 5.55 IO” 4.69 lo”* 4.08 IU” 3.65 IQ’* 1.44 lo”0 4.61 IU” 
6.65 IO-” ST wall 

K-45 I.0 3.33 lo-‘* 3.48 lo”* 3.77 lo”* 3.13 IU” 2.65 IU’* 2.16 IO-” 9.26 IO” 3.01 lo”’ 
4.21 IQ” ST wall 

CdC& 
Ca-41 3 lo” 2.71 IO-‘* 3.19 lo”* 2.84 lU’* 1.78 IO” 4.01 1oJ 2.84 IO-‘* 2.74 IO” 3.u IU’O 
G-45 3 10-I 5.36 lo”’ 5.36 lo”’ 5.36 IO-” 3.47 IO” 5.23 IU’ 5.36 IU” 8.40 IQ” ass 16~~ 
G-47 3 10-I 1.46 IU” 2.26 IO”’ 1.54 IU’O 1.49 lo” 4.07 IO-’ 1.38 IO”’ 4.06 IO” 1.76 l@ 

SC-43 I IV I.17 IU’O I.81 lo”’ 6.38 IO-‘* 2.73 IU” 9.36 IU” 6.U IU” 5.67 IO”’ 2.06 lo- 

SC-U I lo-’ 2.00 IU’O 3.40 IQ” 1.26 IO-” 4.81 IU” 1.68 IU” I.51 lu’* I.08 lo” 3.87 lo-” 
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Table 2.2, Ingestion, Cont’d. 

Committed Ihe Equivalent per Unit Intake (Sv/Bq) 

Nuclide fl Gonad Breast Lung R Mwrow B Surface Thyroid RCrMhdCr ENactive 

!+44m I ItIP 1.70 IO-’ 2.01 IU’O 3.15 IO” 3.38 IU” I.14 IU’O 4.60 IO” 7.64 lo’ 2.79 l@ 

SC-46 I ItP 2.01 IO-’ 2.51 IU’O 4.86 IO” 4.03 IU’O 1.39 lU’@ 7.69 IO’* 3.78 IO-’ 1.73 1e 

SC-47 I IO-4 I.12 lo”0 I.21 IU” 1.62 lo”* 3.13 IU” I.01 IQ” I.19 IO” 1.90 lo’ 6.04 IU’O 
6.14 lr’ LLI wall 

SC-48 I lo’ 2.04 lo” 2.14 IU” 5.98 IU” 4.26 IU” 1.46 IO’@ 8.91 lU’* 4.47 IU’ 1.96 1e 

Q-49 I Iti 1.25 IO” 3.80 IU” 2.50 IU” 4.45 IU” 1.92 IO-” 4.38 IU” 2.27 IU’O 6.00 1c” 

Ti-44 I IO’ 4.70 IOJ 2.54 IO-’ 2.35 lo’ 3.04 IO-’ 2.56 Iti 2.31 IO- 1.30 lo’ 6.29 lr’ 

Ti-45 I IU’ 6.84 IU” I.15 IU” 4.62 lo”* 1.64 IU” 5.76 IU” 5.60 IQ” 4.69 IU” 1.62 lCn 

Vwlr 
v-47 I IO-’ 6.81 lo‘” 2.26 IO’* 1.84 IO’* 2.56 IU’* 1.05 lu’* 1.65 IO” 1.49 IU’O 4.73 IU” 

4.54 1P ST wall 
V-48 I IU’ 2.73 IQ’ 3.54 lo”0 7.53 IQ” 5.93 IU’O 2.37 IU” 1.92 IO” 4.99 lo3 2.32 1e 

v-49 I IU’ 5.32 IU” 2.27 IU” 2.23 IU” 3.46 IO-” 8.78 IQ’* 2.32 IO” 5.24 IO” 1.66 IO” 
1.84 IC” LLI wall 

Cr-48 I IU’ 3.31 IU’O 5.01 lo”’ 1.96 IU” 9.38 IO-” 4.16 IU” 1.40 IO” 4.49 IU’O 2.40 IC” 

I IQ* 3.47 IQ’0 4.13 IQ” 1.91 IO” 8.41 IU” 2.86 IO” 2.02 IU” 4.14 IU’O 2.47 lb” 

Cr-49 I IU’ I.10 IU” 3.21 lo“* 2.40 IU” 4.15 lo-‘* 1.69 lU’* 2.80 IU” I.51 IU’O 4.95 IC” 

I IU’ I.11 IU” 3.16 IO’* 2.33 lU’* 4.12 lU’* I.61 lU’* 2.01 IU” 1.53 IU’O 4.n IV” 

Cr-51 I IU’ 4.00 IU” 7.51 lu’* 4.38 IO’* 1.25 IQ” 7.86 IO’* 3.71 IU” 8.75 IO” 3.90 18.” 

I IU’ 3.96 IU” 4.49 IQ” 9.41 IU” 8.52 lU’* 3.19 1u’* 4.26 IU” 9.17 IU” 3.93 1Q” 

zr= I IQ’ I.16 IO” 3.34 IO” 2.46 IO” 4.05 IU” 1.80 IU” 3.46 IU” 2.36 IU’O 7.51 lo-” 

Mn-52 I IO’ 2.74 IQ’ 4.55 IU’O 2.04 IU’O 1.59 IU’O 4.22 IU” 1.04 IU’O 3.87 Iti 10s 1P 

Mn-52m I IQ’ 1.18 IQ’* 3.36 IU’* 3.06 IU” 3.36 lo”* I.53 IU” 3.44 IO” 1.52 IU” 4.88 IU” 
5.18 lo-‘@ ST wall 

W-53 I IQ’ 2.09 1u’* 1.55 IU” 1.53 IU” 2.18 IO” 2.25 10” 1.62 IO’* 6.28 IU” 2.92 lo-” 

M-54 I IU’ 9.48 IO”’ 2.11 IU’O 2.29 10” 4.89 10” 5.71 IU’O 1.33 IU’O I.21 IOJ 7.48 10-n 

Mn-56 I lo” 8.53 IU” 1.76 IU” 8.80 IO” 2.43 IO” 1.06 IO” 2.40 lo’* 1.84 IU’O 2.64 1~~ 

Imm 
Fe-52 I IU’ 6.37 IO”’ 1.08 IU’O 4.13 10-l’ I.59 IU’O 6.52 lo”’ 1.95 IU” 4.37 IU’ 1.51 1e 

Fe55 I IU’ 1.07 IO’0 I.04 IO’0 1.02 IU’O 1.05 IU’O 1.05 IO’0 I.10 IU’O 3.00 lo“0 1.64 ICW 

Fe-59 I IU’ 1.66 IO-’ 7.37 IU’O 6.35 IO”’ 8.45 IU” 6.61 IU’O 6.03 IU” 3.56 IO’ 1.81 re 

Fe-60 I IU’ 3.51 lo’ 3.15 IOJ 3.14 Iti 3.30 IOJ 3.06 Iti 3.06 ItP 6.04 Iti 4.12 1e 

C&It 
co-55 5 IU’ 7.72 IU’O I.10 IU’O 3.07 IU” 1.68 IU’O 6.12 IQ” 9.57 IO” 3.13 IO’ 1.18 lr* 

3 IO’ 6.27 IU” 1.20 IU’O 6.06 IO” 1.66 IQ’0 8.21 IO” 4.23 IU” 2.47 IO-’ 9.46 lo-‘@ 

co-56 5 IU’ 3.47 IOJ 6.18 IU’O 3.04 IO’0 8.10 IU” 4.32 10” 2.32 10“’ 5.37 IO’ 2.73 la’ 

3 IU’ 3.93 lo’ I.61 IU I.41 IO-’ 1.88 IO 1.u IOJ 1.32 IO- 5.68 IQ’ 3.41 lr’ 

co-57 5 IU’ 1.83 10” 4.10 IO” 2.89 IO” 8.84 IU” 4.92 IO” 1.93 IU” 4.42 IU” 2.01 lCM 

3 IQ’ 2.94 10” 1.58 IU” 1.63 IU” 2.67 IU” 2.12 IO’0 I.15 IU’O 5.39 IU’O 3.20 IV’@ 

Co-58 5 lu* 1.04 IO’ 1.79 IO’0 8.53 IU” 2.60 IU’O 1.25 10” 6.31 IO” 1.58 IO-’ am IV” 

3 IU’ 1.08 IO-’ 4.50 IO’0 4.05 IU’O 5.40 IU’O 4.07 IU’O 3.64 IU’O 1.65 IU’ 9.68 IV 

Ca-58m 5 lo* 4.71 IO” 8.65 lo”’ 4.81 IU” 1.22 IU” 6.59 IO” 4.05 IO” 7.69 IU” %46 lo-” 

3 IQ’ 5.52 IU’* 2.73 lo”* 2.58 IO’* 3.15 lo’* 2.51 lU’* 2.41 lU’* 6.38 IQ” 2.18 IV” 

CO-60 5 10’1 3.19 IO-’ I.10 lo” 8.71 IU’O 1.32 IQ’ 9.39 IU’O 7.88 10” 4.97 IQ’ 2.77 103 

3 IQ’ 7.23 IO-’ 5.08 IU’ 4.96 IO-’ 5.49 lo” 4.81 IO-’ 4.68 IO-’ I.06 IOJ 7.28 l@ 
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Table 2.2, Ingestion, Cont’d. 

Committed Dac Equivaknt per Unit Intake (Sv/Bq) 

Nuclidc fl Gonad Breast Lung R Marrow B Surface Thpid Remainder Effective 

CdOlll 5 IU’ 1.93 IO” 7.75 IQ" 7.05 IU'J 9.17 IU” 5.62 IU” 3.32 IO” 3.21 IQ” 9.10 IU'J 

3 IU’ 3.50 IU” 2.33 IU” 2.30 IU” 2.54 IU” 2.08 IU” 1.86 IO” 3.21 lU’* 9.82 IQ” 
1.x 16” ST wall 

Co-61 5 lo“ 4.36 lo”* 8.12 IO-” 4.76 IQ” 2.02 lo-‘* 1.49 IU'J I.41 lo"' 2.32 10” 7.11 16” 

3 IU’ 4.64 IU” 1.57 IU” I.24 lU’* 2.65 IO’* 1.50 lo'* 9.03 IU" 2.14 IQ” 6.6. 16” 

Co-62m 5 10‘1 5.16 IQ’* 2.34 lU’* 2.28 IQ’* 2.12 IU” 1.03 IQ” 2.61 IQ” 9.61 IU” 3.10 IO” 
3 lo” 5.10 IU” 2.36 lU’* 2.31 IO-‘* 2.13 IU’* 1.05 lo’” 2.97 IU” 9.56 lo”’ 3.09 IU” 

3.56 lCW ST wall 
Nkkd 
Ni-56 5 IU’ 1.63 lo’* 2.36 IO”’ 7.86 IO-” 3.81 16” I.58 IO”’ 5.24 IU” 1.83 Iti 1.05 lo* 

Ni-57 5 10’1 1.03 IO-’ I.44 IU’O 3.68 IU” 2.22 IU'O 8.05 IO” 1.07 16” 2.34 IQ’ 1.02 lr’ 

Ni-59 5 Iu* 3.83 lo”’ 3.58 lo”’ 3.50 lo"' 3.66 IU" 3.62 lo”’ 3.90 lo"' 1.03 IU’O 5.67 IQ” 

Ni-63 5 10’1 8.50 IU” 8.50 lo”’ 8.50 IU” 8.50 IO” 8.50 IO” 8.50 IU” 3.20 IU” 1.56 IQ’@ 

Ni-65 5 IU’ 2.43 IO-” 5.63 lU’* 2.75 lU’* 7.26 lU’* 2.89 IQ” 6.79 IU” 5.32 IO”’ 1.68 IQ’@ 

Ni-66 5 Iu* 6.79 IO-” 2.03 IU” I.46 IU” 2.44 IQ” 1.69 lo”’ 1.34 lo”’ 1.07 IOJ 3.24 IO-’ 
3.u Iti LLI wall 

COW-
CIAO 5 IU’ 1.36 IU” 5.85 IU” 5.32 IO’* 5.81 IU’* 2.84 lo’* 9.20 IU” 1.55 IU’O 5.21 IU” 

4.99 16” ST wall 
Cu-61 5 IU’ 5.46 IU” I.52 IU” 1.09 IQ” 1.92 IO” I.12 IO” 7.25 IU’* 3.28 IU” 1.18 16” 

cu-64 5 IU’ 4.18 IU” 1.59 lo”’ 1.28 IQ” 1.94 la” 1.39 IO” I.13 IQ” 3.57 IU’O 1.24 lo-” 

Cu-67 5 IU’ I.18 IU” 6.29 IU” 5.94 IO" 8.13 IU” 6.76 IQ” 5.52 IO” 9.84 IO”’ 3.55 IQ” 

ziu 
Zn-62 5 IU’ 3.00 IU’O 1.07 IQ’0 8.70 IU” 2.04 IU’O 1.65 IU” 7.16 IU” 2.84 IO-’ 9.85 16” 

Zn-63 5 IU’ 8.96 lU’* 3.41 IO” 2.92 lU’* 3.87 IU” 2.07 lU’* 9.23 IU” 1.85 IU” 5.92 IU” 
5.63 16” ST wall 

Zn-65 5 IU’ 3.56 IO-’ 3.28 IO-* 3.08 lo-' 4.50 IO-’ 4.50 IO-' 3.21 IO-’ 4.59 IO-’ 3.m la’ 

Zn-69 5 IU’ 4.17 IU” 4.17 IO” 4.17 IU'J 5.36 IU” 5.18 IU” 4.17 IO” 7.91 IU” %I0 16” 

Zn-69m 5 IU’ 1.23 IQ” 4.42 lo”’ 3.63 IU” 9.15 IU” 1.21 IU” 3.28 10”’ 9.99 IU’O 3.55 lC’@ 

Zn-71m 5 IU’ I.19 IU’O 3.26 IO” 2.30 IQ” 4.86 IU” 3.09 IU” 1.59 IO” 6.62 IU” 2.43 16” 

Zn-72 5 IU’ 1.08 IU’ 4.46 IQ'0 3.74 lo- 8.89 IU” I.19 IQ’ 3.64 IQ’0 3.20 lcr' 1.49 1eJ 

cm 
Ga-65 I IQ' 2.52 lU’* I.23 IO’* 1.23 IO’* 1.30 lu’* 5.88 IQ” 1.02 IO” 7.70 IU" 2.42 IU” 

2.89 lo-” ST wall 
GI-66 I IQ' 5.29 IU” 7.65 IU” 2.27 IO” I.13 IU’O 3.99 IO” 3.64 lu'* 3.80 IO-’ I.30 lr’ 

Gs-67 I IUJ 1.58 IU” 1.70 IU” 2.38 lU’* 4.14 IO” 1.40 IU” 2.43 IU” 5.49 IU’O 2.12 lCH 

Gl-68 I IUJ 1.95 IU” 4.56 lU’* 2.79 IO’* 5.81 IO’* 2.18 lU’* 2.61 IU” 2.86 IQ” 9.24 16” 

Ga-70 I IQ' 3.13 IQ” 1.06 IU” 9.40 IO" 1.09 IO” 4.93 IQ” 1.07 IQ” 6.75 IQ” 2.03 IU” 
2.50 IQ’@ ST wall 

Ga-72 I IUJ 8.52 10” I.19 IU’O 3.18 IU” 1.79 IO’0 6.23 IQ” 4.95 IU” 3.31 IO-’ 1.25 103 

Ga-73 I IUJ 4.62 IQ” 6.51 lU’* 1.93 IU” I.17 IO” 3.94 IQ” 1.93 IU'J 8.81 IU’O 2.79 16’@ 

G-66 I.0 3.69 IU” 3.31 IU” 3.36 IO” 3.51 IO” 3.25 IU” 3.23 IU” 1.08 IU’O 5.60 16” 

G-67 I.0 2.71 IQ’* 3.25 IU’* 3.64 lu’* 3.09 lo’* 2.63 lU’* 2.17 lU’* I.10 IU’O 3.52 IU” 
5.09. lCM ST wall 

G-68 I.0 2.42 IQ” 2.23 IU” 2.28 IQ” 2.33 10” 2.25 IU” 2.22 IU'O 4.22 IU” 2.89 16” 

G-69 I.0 7.44 IU" 6.15 IU” 6.86 IU” 7.20 IO” 6.65 IU” 6.59 IU” 1.72 IU’O 1.01 16” 

G-71 I.0 1.94 IU” I.81 lU’* 1.75 IO” 1.88 lo’* 1.86 IO-” 2.10 IU” 4.31 IO” 2.40 16” 
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Table 2.2, Ingestion, Cont’d. 
Committed Dow Equivalent per Unit Intake (Sv/Bq) 

Nuclide fl Gonad Breast Lung R Marrow B Surface Thyroid Remainder Eflative 

G-75 I.0 4.30 IU” 4.31 IU” 4.33 lo’* 4.34 IO” 4.29 IU” 4.24 IO’* 1.46 lo”’ 2.54 IO” 
3.29 lo-” ST wall 

Go-77 I.0 8.62 IU” 8.21 IU” 8.30 IO” 8.68 lo”’ 8.21 IU” 7.87 IU” 3.21 IO-” 1.55 lC’@ 

G-78 I.0 2.82 IU” 2.74 IU” 2.76 IU” 2.81 IU” 2.69 IU” 2.62 IU” 1.75 IU’O 7.19 IO” 
589 lC’@ ST wall 

As-69 5 IO’ 4.26 lU’* I.71 IU” 1.56 IU” 1.86 IU” 1.03 IU” 5.22 IO” I.15 IU’O 3.62 IU” 
4.24 lCn ST wall 

AS-70 5 IU’ 4.68 IU” 1.50 IO” I.15 IU” 1.68 IU” 8.19 IO’* 3.37 IU” 3.19 IU’O 1.13 16’@ 

As-l I 5 IO’ 3.06 IU’O 7.91 IU” 5.84 IU” I.12 IU’O 1.03 IU” 4.70 IU” 9.82 IU” 4.07 16” 

As-72 5 IU’ 6.40 IU” I.94 IU’O 1.48 10” 2.38 IU” 1.63 IU” 1.28 IU” 4.66 IO-’ 1.64 Iti 

As-73 5 IU’ 4.78 IO” 3.78 lo“’ 3.14 IO” 4.29 IO” 4.02 IU” 3.92 IO” 5.38 IU” 1.91 16’@ 

As-74 5 lo“ 6.25 IU” 2.58 IU” 2.31 IU” 3.04 IO-IO 2.36 IU” 2.03 IU” 2.65 IQ’ 1.07 lr’ 

As-76 5 IU’ 2.16 IU” 1.09 IU’O 9.83 IU” 1.20 IQ’0 1.02 IU’O 9.35 IU” 4.35 IU’ 1.41 lr’ 

As-77 5 lo“ 2.73 IQ” 2.42 IU” 2.39 IO” 2.46 IO” 2.41 IU” 2.38 IU” 1.09 IU’ 3.u IU’O 
3.11 Id* LLI wall 

h-78 5 lo“ 3.07 IO” I.13 IO” 8.92 lU’* 1.27 IQ” 8.05 IO’* 5.60 1u’* 5.63 10” 1.81 16” 

8 IU’ 4.00 IU” 1.78 IU” 1.56 IU” 1.99 IO” 1.35 IU” 1.02 IO” 2.64 IO-IO 9.67 16” 

5 lU* 6.54 IO” 1.42 IU” 7.46 IU” 1.88 IQ” 7.04 IU” 1.07 IU” 3.9’3 IU’O 1.39 16” 

SC-73 8 IU’ 1.07 lo“0 5.33 IU” 5.07 IO” 6.46 IU” 5.08 IU” 4.16 IO” 4.83 10” 1.96 It’@ 
5 IO’ 2.27 IU” 3.28 lo“’ 1.07 IU” 5.55 IO” 1.98 IU” 2.91 IO’* I.21 IO 4.34 IU” 

Se-73m 8 lo“ 9.04 IO’* 4.59 IU” 4.39 IO” 5.44 IO” 4.22 lU’* 3.43 IU” 6.2’3 IU” 2.30 16” 
5 lo” I.81 IO” 2.85 IU” I.13 IQ” 4.55 IU” 1.66 IU” 2.53 IU” I.21 IU’O 4.19 16” 

!%‘I5 8 IU’ 1.80 IO-’ 1.45 IU 1.66 IU 2.01 lo” 1.70 IOJ I.13 IO-’ 4.68 IU’ 260 1e 

5 IO’ 5.92 IU” I.41 IO’0 I.10 IO’0 2.43 IU” 1.43 IU’O 7.14 IU” 8.47 IU” 4.72 lCn 
s-79 8 lo-’ 9.06 10” 9.06 IU’O 9.06 lo“0 9.06 IU’O 9.06 lo”0 9.06 IU’O 5.73 lo-’ 2.35 la’ 

5 lu* 5.66 IU” 5.66 IO” 5.66 IU” 5.66 IU” 5.66 IO” 5.66 IU” 1.04 IU 3.5116” 

&El 8 IO’ 2.18 IU” 2.01 IU” 2.07 IO” 2.07 IU” 2.01 IU” 1.97 IU” 5.30 IO” 1.60 IU” 
5 IQ’ 3.21 IU” 1.53 IU” I.14 IU” 1.67 IO” 9.34 IU” 4.52 IO” 5.65 IO” 1.70 IO” 

2.17 IQ” ST wall 
!&Elm 8 IO’ 3.21 IO’* 3.02 lU’* 3.00 IU” 3.09 IU” 3.01 IU” 2.95 IO’* 1.28 10” LOS 16” 

5 IO’ 5.78 IO” 1.80 IQ” 1.35 IO-” 2.81 IU” I.51 IU” 8.30 IO” 1.88 IU’O 5.67 16’” 

SC-83 8 IU’ 8.46 lU’* 4.69 lU’* 4.58 lU’* 4.65 IO’* 2.99 IU” 1.87 IQ’* 1.02 IU’O 3.47 IO” 
3.19 16’n ST wall 

5 IO-’ 9.40 1u’* 3.60 IO-” 3.17 IO” 3.76 10” 1.68 IU’I 3.69 lo”’ 1.33 IU’O 4.35 1u” 

Br-74 1.0 8.27 IO’* 8.73 lU’* 9.18 10” 1.88 lu’* 6.U IQ’* 5.52 IO’* 1.49 IO’0 5.05 IO” 
6.34 16” STWdl 

Br-74m I.0 1.57 IU” 1.62 IO” 1.76 IU” 1.53 IU” 1.33 IO” 1.20 IU” 2.35 10” 8.16 IO” 
1.01 1e ST W8ll 

Br-75 1.0 1.52 lo-” 1.54 IO” 1.65 IO” I.61 IO” I.46 IU” 1.32 IO” l.2g IU’O 4.94 lo-” 
I% 16” STwd 

Br-76 I.0 3.17 IU’O 2.14 10” 2.76 10” 2.88 10” 2.12 IU’O 2.73 10” 5.39 IU’O 3.66 16” 

Br-77 1.0 7.95 IU” 6.80 IU” 7.12 IO” 7.99 IU” 7.23 IU” 6.71 IU” 1.00 IU’O 8.24 16” 

Br-80 I.0 7.98 IO” 8.28 IQ” 8.49 IQ” 8.14 IU” 7.91 IU” 7.71 IU’J 5.07 IU” 1.58 IO” 
2.49 16’@ STWdl 

Br-8Om 1.0 3.94 IU” 3.91 IU” 3.93 IU” 3.99 IO” 3.95 IU” 3.9’3 IU” 1.56 IU” 7.45 16” 
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Table 2.2, Ingestion, Cont’d. 

Committed Dac Equivakal per Unit Intake (Sv/Bq) 

NUClidC fl God BreUC LU’I# RMW B Surface ThpOid Remainder Effective 

Br-82 I.0 4.48 IO-” 3.81 10“’ 3.84 10” 4.14 IU’O 3.80 IU’O 3.83 IO” 5.80 10” 4.62 1C” 

81-83 I.0 7.3s IU’* 7.34 IQ’* 7.3s IO’] 7.3s IU” 7.33 IQ’] 7.33 IQ’] 6.U IU” 2.47 IO” 
2.97 10-H ST watt 

Br-84 I.0 6.7S IO”’ 6.62 lU’* 6.99 IU” 6.21 lU’* 5.56 lU’* 5.20 IU” 1.48 10” 4.91 IU” 
6.B2 IO-” ST VII 

Rb79 I.0 2.74 lU’* 3.40 IO” 3.86 lU’* 3.29 lU’* 2.87 IO’* 2.20 IU” 8.58 IO” 2.79 IO” 
3.08 1P ST wall 

Rb81 I.0 2.12 IO” 2.01 IU” 2.11 IU” 2.56 IU” 2.93 IU” 1.85 IO” 7.92 IO” 3.91 W’ 

RbSlm I.0 2.82 IU’* 2163 IO’* 2.72 lU’* 3.38 lU’* 3.92 lU’* 2.31 IQ’* 1.44 IU” 6.35 IU” 
5.79 1c” ST wall 

Rb82m I.0 8.05 IU” 7.58 IO-” 7.74 lo”’ 9.07 IU” 8.84 IQ” 6.99 IU” 1.86 IU’O 1.12 10-n 

Rb83 I.0 1.98 IO-’ 1.73 IU 1.79 lo” 2.61 IQ’ 3.02 IO-’ 1.74 IO-’ 2.17 IO-’ %oo lr’ 

Rb84 I.0 2.52 IO-’ 2.29 IO-’ 2.29 IU 3.43 lo” 4.41 IU 2.29 IO- 2.79 IU’ 2.70 le3 

Rb86 I.0 2.15 IO-’ 2.14 lo” 2.14 IO-’ 3.72 IO-’ 6.86 IO- 2.14 IO” 2.33 IO-’ 2.53 l@ 

Rb87 I.0 I.14 IO” I.14 lo-’ I.14 IQ’ 2.02 lo” 3.80 IO-’ I.14 IO-’ I.17 IU’ 1.33 la’ 

Rb88 I.0 2.18 to.‘* 2.82 IQ’* 2.91 IU’* 2.76 IO-” 2.75 IU’* 2.43 IO-” l.SO IU’O 4.71 16” 
732 1Q” ST wall 

Rb-89 I.0 3.32 lU’* 3.38 lU’* 3.68 lU’* 3.53 IO” 4.19 lo.‘] 2.21 IU” 8.04 IU” 2.65 IU” 
3.63 IQ” ST wall 

Sr-80 3 IO-’ 4.30 lo“’ 1.26 IU” 9.14 lo’* I.55 IU” 7.3s lo’* 5.09 IU” 9.87 IU” 3.12 IQ” 

I IU* 4.41 IU” 8.94 lU’* 4.71 lo”* 1.20 IU” 4.37 IO-” 5.65 IU” 1.08 IO-’ 3.38 IQ” 

Sr-8 I 3 IU’ 1.32 IO-” 3.82 lo”* 2.92 IU’* 4.85 IQ’* 2.2s 1u’* 7.34 IU” 1.79 IQ’0 5.85 lo-” 

I IU] 1.46 lo”’ 3.57 IU’I 2.44 IU” 4.66 lo-‘* I.81 lU’* 2.27 IQ” 1.88 IU’O 6.14 1Q” 

Sr-82 3 IO-’ I.56 IQ’ 7.95 IU’O 7.09 IU’O 4.90 IU’ 6.69 IQ’ 6.9S IU” I.55 IOJ 6.04 lr’ 

I IO-1 1.22 IO-’ 1.62 IQ” 4.45 IQ” 3.92 IU” 2.99 IO.10 2.59 IU” 2.07 Iti 6.61 IO’ 
7.10 1e LLI wall 

Sr-83 3 IU’ 3.87 IQ” 7.65 IU” 4.15 IQ” I.53 IQ’0 2.40 IU’O 3.30 IU” I.31 IO-’ 5.33 IQ” 

I IU’ 4.88 IU” 6.15 lo”’ I.31 IQ” I.01 IO-‘0 4.04 IU” 2.63 IU’* I.75 IU’ 6.70 lQ’@ 

Sr-85 3 IU’ 6.25 IU” 2.53 IU” 2.06 IU’O 5.97 IU’O 6.06 10“’ 2.03 IU’O 7.31 IU’O 5.34 IT’@ 

I 10-I S.82 IQ” 7.34 lo-” 1.67 IO” 1.30 IU’O 5.69 IU” 8.14 lo’” 7.56 IU” 4.03 1P 

Sr-8Sm 3 IQ’ 5.22 IU’I 1.29 lU’* 8.21 lo”’ 2.23 lU’* I.SS IQ’* 2.12 IU” 1.44 IQ” 6.23 lo-” 

I IU’ 5.63 IU’* I.16 IU’* 6.11 lo”’ 1.92 lU’* 7.13 IU” 5.37 IU” I.52 IU” 6.46 lO-‘* 

Sr-87m 3 IU’ 2.04 IU” 4.13 lo”] 2.25 1u’* 6.12 IQ’* 2.S8 lo”* 9.20 IU” 8.30 IU” 3.17 ltr” 

I 10-Z 2.34 IU” 3.87 lo”* 1.53 lo”* 6.10 lU’* 2.11 lo’” 1.62 IU” 9.47 lo”’ 3.58 ltr” 
Sr-89 3 lo” 2.40 IO.10 2.40 IU’O 2.40 IO-‘0 3.23 IQ’ 4.81 IU’ 2.40 lo”0 6.11 IU 2.50 1e 

I 10’2 8.05 IQ’* 7.98 IQ’* 7.97 IU’I 1.08 IU’O I.61 IU” 7.97 1u’* 8.2S IO-’ 2.50 lo3 
2.09 1e LLI wall 

Sr-90 3 IU’ I.51 IU’ I.51 IO-’ I.51 IO-’ 1.94 IU’ 4.19 lo-’ I.51 IO-’ 6.14 IQ’ 3.85 Iti 
I IU” 5.04 IU” 5.04 IU” 5.04 IU” 6.45 IQ’ 1.39 lo” 5.04 IU” 6.70 IO-’ 3.23 lo* 

Sr-91 3 10-I 2.10 IU’O 4.98 lo”’ 3.05 IU” 1.08 IQ’0 7.90 IQ” 2.41 IU” 1.98 IQ’ 6.74 lb’@ 

I IQ* 2.48 IU” 3.57 lo”’ 9.81 IU’* 5.53 IU” 2.02 lo”’ 1.90 IU” 2.54 IO-’ 839 1’P 

Sr-92 3 IU’ 8.01 IQ” 2.69 IQ” I.89 IU” 3.87 IU” 2.13 IU” 1.35 IU” 1.37 IU 4.43 1QH 

I IQ’ 8.18 IU” 1.70 IQ” 7.22 IU’* 2.29 lo”’ 8.49 IU” 1.30 IQ” 1.72 IO-’ 5.43 IQ’@ 

Ymir 
Y-86 I lo4 I.21 IO” 1.68 IQ’0 4.27 IO-” 2.56 IU” 8.81 IQ” 6.08 IQ’* 2.56 IO-’ 1.14 la’ 

Y-86m I Iti 6.94 IO-” 9.68 IO’* 2.47 lo”* I.50 IU” 5.15 IQ” 3.35 IQ” l.SO IU’O 6.61 lo-” 
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Table 2.2, Ingestion, Cont’d. 

Canmittal Doe Equivaknt per Unit Intake (Sv/Bq) 

Nuclide fl Gonad B’XUt Lung R Marrow BSurfaa Thyroid Rcmaindu Effective 

Y-87 I Iti 6.97 IU” 7.84 IU” I.15 IU” 1.38 IU” 4.60 IO” I.14 IU” I.51 Iti 4!!8 1P 

Y-88 I Iti 2.56 lo-’ 3.18 10” 6.74 IU” 5.05 lo- 1.78 IU” I.14 IO” 2.85 Iti 1.62 lt’ 

Y-90 I lo4 1.43 IU” 1.27 IU” 1.26 IU” 3.70 IU” 3.67 IO” 1.26 IU” 9.68 Iti 2.91 lo’ 
3.16 1e LLI wall 

Y-9CWl’ I lo4 5.41 IU” 8.62 IU” 3.19 IU” 1.37 IU” 4.70 1’3” 3.00 IU” 5.81 lUio 1.91 w” 

Y-91 I lo4 3.54 IU” 5.54 IQ” 2.02 IO” 6.59 IU” 6.13 IU” 1.29 IQ” 8.~7 IO- 2.57 lo’ 
3.@21fl LLI wrll 

Y-91m I Iti 6.94 IU” 1.84 IU” 1.28 IU” 2.24 IU” 8.71 IU” I.17 IO” 2.92 IU” 1.12 w’” 

Y-92 I Iti 1.96 IO-” 3.55 IO” 1.39 IU” 4.91 lo“’ I.75 IO-” 1.77 IU” 1.70 Iti 5.15 1P 

Y-93 I IO-4 2.20 IU” 3.13 IU” 8.67 IO” 4.93 lo“’ 1.73 IO” 1.26 lo“’ 4.09 lo3 1.23 lr’ 

Y-94 I Iti 3.61 IU” 1.37 IU” 1.25 IU” 1.33 IU” 6.07 IO-” 1.34 IU” 1.73 IU’O 5.33 IU” 
6.41 IV” ST wrll 

Y-95 I lti I.12 IU” 5.55 IU” 5.55 IU” 4.97 IU” 2.52 IQ” 6.80 10” 8.98 IU” 2.75 IU” 
3.75 1c” ST wall 

Zr-86 2 IO-’ I.16 I@ 1.37 IU’O 2.36 IO” 2.30 IU’O 7.89 IQ” 3.90 IO” 2.31 Iti 1.64 lr’ 

Zr-88 2 lo” 5.28 10” 7.36 IU” 2.41 IO” I.58 IU” 1.30 IO’@ 1.06 IO” 7.80 IU’O 4.03 lo-

Zr-89 2 1u’ 9.34 IU’O I.17 IU’O 2.27 IU” 1.89 IU” 6.57 W” 3.62 10” 2.1s lo-’ 9.25 lC’@ 

Zr-93 2 IQ’ 9.23 IO” 1.97 IU” I.15 IU” 7.42 IQ” 9.14 lr’ 7.31 IU” 2.83 10” 4.48 IO-” 

Zr-95 2 IU’ 8.16 IQ’0 I.05 IO-‘0 2.34 IO” 2.14 IU” 4.86 10” 8.27 IU” 2.53 Iti 1.02 1e 

Zr-97 2 IO’ 6.22 10” 8.12 IO” 1.76 IU” 1.30 IU’O 4.55 IU” 2.66 IU” 6.98 lo-’ 2.1 lc’ 

NkWI 
Nb88 I lo” 3.55 IU” 2.13 IQ” 2.34 IU” 1.86 IU” 9.47 IU” 2.22 IU” 7.41 IU” 2.40 IU” 

290 w’n ST wall 

Nb89 I lo” 8.06 IU” 1.42 IO-” 6.04 IU” 2.01 IU” 7.65 IU” 8.56 IU” 8.38 IU” 2.77 ml@ 
122 m 
Nb89 I lo“ 5.09 IU” 1.06 IO” 5.90 IO” I.41 IO” 5.39 IO” 6.19 IU” 3.81 10” 131 lb” 
66m 
Nb90 I IU’ I.35 lo* 1.87 IU” 5.12 IU” 2.91 IU” 1.09 IU’O 9.11 IU” 3.50 IU’ 1.46 lr’ 

Nb93m I IU’ 3.34 IO-” 2.57 IU” 2.45 IU” 2.32 IO” 5.98 IO” 2.u IU” I.41 I’P 
:.:: :F LLI wall 

Nb94 I IO-’ 1.80 IO-’ 3.47 IU’O 1.72 IU’O 7.39 IU’O 7.65 IO-“’ 1.23 IU” 4.30 lo3 1.93 lr’ 

Nb9S I IU’ 8.05 10” 1.07 IO- 2.74 IU” 1.99 IU’O 2.94 IU” I.18 IU” 1.47 IO-’ 4% 1v 

Nb9Sm I IQ’ 9.30 IU” 1.06 IU” 2.82 IO” 3.33 lo“’ 4.31 1u” 1.63 IU” 1.97 IV 6.22 IO”’ 
447 1e LLI wall 

Nb96 I IO’ I.19 IO-’ I.59 IO’0 3.65 IU” 2.54 10” 9.13 IO” 6.37 IO” 3.05 lo3 1.27 lr’ 

Nb97 I IQ’ I.45 IQ” 3.30 IU” 1.98 IU” 4.20 IO” 1.60 IO” 2.11 IO” 1.94 IU’O 6.30 1Q” 

Nb98 I IO’ 3.19 IU” 8.45 IU” 5.73 IU” 9.97 IU” 3.w IU” 6.38 IU” 3.02 IU” 1.02 lC’@ 

Mow--
MO-90 8 IO’ 2.42 IU’O I.12 IU’O I.12 10’0 1.75 IU’O 1.84 IU” 7.82 IQ” 6.90 10” 3.27 10-H 

5 IO-’ 6.21 10”’ 8.39 IU” 2.37 IO” 1.37 IU’O 5.37 IO” 7.04 IQ” 1.77 IO-’ 7.19 lo-” 

MO-93 8 IO’ 1.27 10” 9.96 IQ” 1.06 lo-‘0 2.82 IU” I.15 lo’ 9.42 IO” 7.79 IU’O 3.64 lCM 
5 IU’ 2.54 IU” 6.78 lo”’ 6.63 10” 1.97 IU” 7.22 IU” 5.89 IU” 1.74 IU’O 6.52 1Q” 

Mu-93m 8 IO-’ 1.42 IU” 6.03 IU” 5.48 1U” 7.68 lo“’ 5.70 IO” 3.64 IO” 3.09 IU’O 1.s6 lCW 
5 IO-’ 3.35 IQ’0 5.78 IQ” 1.98 IO-” 8.40 IQ” 3.08 IQ” 4.12 IU” 7.22 IU’O 3.22 10” 

M&9 8 IO’ 2.21 IU’O 1.83 IU” 1.93 IU’O 5.33 IU’O 7.69 IU’O 1.64 IU’O 2.08 IU’ a22 ic” 

5 IU’ 2.18 IO”’ 3.43 lo”’ I.51 IU” 8.32 IU” 6.32 IO” 1.03 IU” 4.28 IO-’ 1.36 IO’ 
1.37 l@ LLI wall 

Mel01 8 IO-’ 3.46 lo”’ 1.92 IU” I.91 IU” 1.92 IU” I.15 IU” 5.86 IU” 8.70 IU” 2.78 lo”’ 
3.24 1CH ST wall 
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Table 2.2, Ingestion, Cont’d. 

-__ Commi:tcd Dcu Equivalent per Unit Intake (Sv/Bq) 

Nuclidc fl Gonad B-1 Lung R Marrow 
~~-__. 

B Surface Thyroid Remainder Effective 

TS 
Tc-93 8 IU’ 3.46 lo”’ 1.48 lo”’ I.21 lo”’ 1.60 10-l’ 1.04 IQ” 9.78 lo”’ 8.74 lo”’ 4.37 lir” 

Tc-93m 8 IU’ 1.23 IO-” 5.21 lo”’ 4.34 IO-” 5.70 IU” 3.66 lo’” 4.24 IU” 4.53 lo”’ 2.08 IQ” 

Tc-94 8 IU’ I.25 lo”0 5.08 IU” 4.34 IU” 5.17 10-l’ 3.89 IU” 4.84 IO”’ 2.98 IO”’ 1.56 to-” 

Tc-94m 8 lo” 1.74 IU” 8.24 lo”’ 7.61 IU” 8.63 lO-‘z 5.65 IQ” 1.94 IU’O 2.07 IO-” 7.57 lo-” 

Tc-95 8 IO-’ I.14 lo”0 4.73 10-l’ 4.12 lo”’ 5.51 IU” 3.97 10-I’ 3.71 lo-lo 2.21 lo”0 1.26 lb” 

Tc-9Sm 8 IO-’ 3.17 lo”0 1.73 IU’O 1.67 IU” 2.03 IO”’ 1.63 IU” 7.96 IO”’ 7.15 IU’O 3.93 IQ” 

Tc-96 8 IU’ 6.99 IO”’ 3.35 IU’O 3.04 IQ’0 3.84 IU” 2.91 IO”’ I.55 IQ’ 1.27 lo” 7.45 1QH 

Tc-96m 8 IU’ 6.11 IU” 2.94 IU’* 2.67 IU” 3.35 lo”’ 2.54 IU” I.99 10-l’ I.75 IU” 8.61 1c” 

Tc-97 8 IU’ 1.68 IU” I.01 lo”’ 1.02 IU” 1.27 IU” I.17 10”’ 1.77 IU’O 1.07 IU’O 4.63 1Q” 

Tc-97m 8 lo” 5.75 lo”’ 5.22 IU” 5.24 IQ” 5.46 IO” 5.37 lb” I.44 IO” 8.54 IU” 3.36 IO’@ 

Tc-98 8 lo” 7.26 IO”’ 4.61 IO”’ 4.54 IU’O 5.08 IO-” 4.26 IO”’ 3.54 IU’ 2.78 lU* 1.32 l@ 

Tc-99 8 IU’ 6.04 lo”’ 6.04 IU” 6.04 IU” 6.04 IU” 6.04 IU” 1.62 lU* 1.02 IO-’ 3.9s IQ’@ 

Tc-99m 8 lo” 9.75 lo”’ 3.57 lo”’ 3.14 IU” 6.29 lo”* 4.06 lo-” 8.46 IQ” 3.34 10-l’ 1.68 lo-” 

Tc-IOI 8 lo” 6.29 IO-” 4.06 lo”’ 4.13 IU” 4.36 IU” 2.55 IU” 3.89 IU” 3.66 IU” I.14 IU” 
1.50 tc” ST wall 

Tc-I04 8 IU’ 4.73 lo’” 2.72 lo”* 2.70 IU” 2.62 lo”’ 1.59 IU” 2.79 IO-” 1.60 lo”0 5.11 IO-” 
6.26 IO-” ST wall 

R-
Ru-94 5 10-I 4.25 lo”’ 8.57 lo.” 4.24 IQ” I.15 10.” 4.29 lo’” 6.66 IU” 2.66 IU’O 9.37 tc” 

Ru-97 5 10-I 2.38 IO-” 2.63 IU” 6.43 IO-” 5.25 IQ” 1.93 IU” 3.22 lo”* 3.89 IU’O t.88 lo-‘@ 

Ru-IO3 5 lU* 5.72 IO”’ 1.20 IU’O 7.31 16” 1.66 IU’O 9.63 lo”’ 6.25 IO-” 2.10 IO-’ a24 IIP 

Ru-IO5 5 IU’ 9.67 lo”’ 1.59 IU” 6.21 lo”’ 2.35 IU” 8.89 IU’” 1.82 IU” 8.54 IO-” 2.87 10” 

Ru-I06 5 10’2 1.64 IO-’ 1.44 IO” 1.42 IO-’ 1.46 lo” 1.43 lo” I.41 IO-’ 2.11 IO’ 7.40 IO” 
7.09 1e LLI wall 

Rh-99 5 IO-’ 6.93 IO-” I.04 IU’O 4.37 IU” 1.82 IO-” 8.17 IQ” 3.19 IU” 1.29 IU’ 6.oa lo-” 

Rh-99m 5 lo” 8.22 IQ” I.31 IU” 4.64 IU” 2.01 IO-” 7.13 IU” 8.73 IQ” 1.73 lo”0 7.n itP 

Rh-I00 5 lo” I.11 IU’ I.56 IU” 4.48 IU” 2.37 IQ” 8.73 IO” 1.43 IU” 1.73 IO-’ 834 1c” 

Rh-IOI 5 IU’ 6.47 IO-” 2.62 IO”’ 2.43 IU” 4.04 IU’O 3.12 IU’O 2.09 IU’O I.11 IO” 6.26 IO-‘@ 

Rh-IOlm 5 IU’ 3.24 IU” 3.81 IU” I.06 IO” 7.17 IQ” 2.75 IU” 6.01 IQ” 5.64 IU’O 2.67 IO-” 

Rh-I02 5 IU’ 3.54 IO-’ I.50 IU’ I.31 IO-’ 1.83 IO’ I.41 IO-’ 1.28 IU’ 4.19 lo” 2.82 la’ 

Rh-IO2m 5 Iu* 7.84 IQ” 2.94 IU” 2.49 IU’O 3.57 IU’O 2.74 IU” 2.35 IQ” 3.14 IU’ 1.27 IO” 
9.69 lti LLI wall 

Rh-l03m 5 IQ’ 4.02 IQ” 8.65 IU” 4.93 IU” I.01 IO” 5.29 IO” 3.27 IQ” I.04 IQ” 3.14 IV” 

Rh-IO5 5 IU’ 5.80 IU” 8.97 IQ” 3.86 lb” 1.47 IU” 6.75 IU” 2.91 IU” 1.27 IU’ 3.99 IU’O 
3.79 la* LLI wall 

Rh-lO6m 5 lo” 1.30 IU’O 2.62 IU” 1.26 lo”’ 3.50 10-l’ I.30 IU” 1.94 lo.” 4.38 IQ” 1.74 1c” 

Rh-107 5 IU’ 1.24 IU” 4.80 IU” 4.16 IU” 5.85 IU” 2.51 IU” 3.76 IO” 5.25 IU” 1.63 IU” 
1.67 ICW ST wall 

P-
Pd- 100 5 lo” 1.43 IO-’ 1.60 IU’O 2.77 IQ” 3.00 IQ’0 1.03 IQ’0 4.59 IU” 2.44 10-v 1.16 la, 

Pd-IOI 5 IO-’ 1.04 IU’O I.27 IU” 3.01 lo“’ 2.19 IU” 7.31 IU” 3.71 IO” 2.68 IU” 1.12 IQ” 

Pd- 103 5 IQ’ 4.13 IQ” I.58 IU” 1.28 IO” 6.58 IU” 2.00 IQ” 4.40 IU” 6.72 10” 2.13 10” 
2.32 1e LLI wall 

Pd-107 5 IO-’ 9.91 IU” 9.91 IU” 9.91 IU” 5.36 IU” 1.43 IQ” 9.91 IQ” I.35 IU’O 4.04 IO” 
4.72 lC* LLI wall 

Pd-109 5 IO’ 7.90 lu’* 6.27 IO-” 1.49 IU” 2.04 IU” 1.02 IU” 9.48 lo”’ I.95 IU 5.87 IV” 
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Table 2.2, Ingestion, Cont’d. 

Committed Dose Equivalent per Unit Intake (Sv/Bq) 

Nuclide fl Gonad Breast Lung R Marrow B Surface Thyroid Remainder Effective 

shcr 
A&102 5 IU’ 5.28 lU’* 2.78 IU” 2.82 lo”’ 2.57 lo”’ I.24 IU” 2.86 IO-” 8.36 IU” 2.75 IO-” 

3.00 IQ" ST wall 
As-103 5 IU’ 1.48 IU” 3.52 lUi3 2.18 IU” 4.72 IU’* I.81 IU” 2.61 IU” I.17 IU’O 4.02 IV” 

Ag-I04 5 lo.* 5.27 lo”’ I.25 10-l’ 7.68 lo”’ I.55 IU” 5.98 lo”’ 9.26 lo”’ 1.47 IU’O 6.22 lo“’ 

Ag-lO4m 5 IU’ 1.83 lo”’ 4.63 IU” 2.99 lo’” 5.65 10e’* 2.21 IQ” 3.58 IU” 1.30 IU’O 4.55 1Q” 

Ag-IOS 5 lo” 6.43 10”’ I.11 lo-‘0 9.56 lo”’ 1.77 IU’O 7.95 10-l’ 2.00 lo”’ I.13 lo” 5.52 la-” 

A~106 5 IU’ 3.01 lo”’ I.18 IU” 1.06 IU” 1.27 lo”’ 5.46 IQ” 9.84 IU” 7.20 IU” 2.28 IU” 
2.42 1C” ST wall 

Ag-lO6m 5 IU’ 2.59 lo” 3.84 IU” 1.92 IU” 5.83 IO”’ 2.29 IO-” 3.92 IU” 3.15 IO-9 1.75 l@ 

Ag-lO8m 5 IQ’ 1.93 IU’ 5.14 lo”0 6.03 IO”’ 6.63 IQ” 3.55 IU’O 1.30 IU’O 4.u IO-9 2.06 l@ 

Ag-I IOm 5 IU’ 2.99 IO” 7.51 IU’O 8.30 IU” 9.42 lUio 4.93 IU’O I.81 IU” 6.08 Icr9 %9210-' 

Ag-Ill 5 IO’ 3.58 IU” 1.09 IU” 8.84 lU’* 1.38 IU” 9.67 IU” 7.48 IQ” 4.51 IO-9 1.37 IO-’ 
1.48 l@ LLI wall 

As-1 I2 5 IU’ 4.44 IU” 8.89 lU’* 4.30 IO” I.19 lo”’ 4.86 IO” 1.37 IO” 1.42 IO’ 4.411P 

Ag-IIS 5 IU’ 3.93 lo-" I.13 IU” 8.88 IU” 1.34 IU” 5.83 IQ” 1.29 IU” 1.39 IU’O 4.31 IU” 
4.13 lo-” ST wall 

Cd-104 5 IQ’ 6.25 IU” I.17 lo”’ 4.91 IU” 1.64 IU” 5.88 IU” 7.37 IU” 1.43 IU’O 6.30 lo-” 

Cd-107 5 IU’ I.05 IU” I.01 lo”’ 3.28 lo”’ 2.42 IU” 8.11 IO” 2.00 IU” 2.15 10’0 6.76 IO-” 

Cd-109 5 10’2 3.46 lo”0 3.10 lo”0 3.17 IU’O 3.70 IU’O 3.28 IO”’ 2.75 IO”’ I.10 IOJ 3.55 IO” 
4.08 1P KidnCp 

Cd-l I3 5 lo” 3.75 10’9 3.75 lo” 3.75 IOJ 3.75 IO-’ 3.75 lo” 3.75 IO” 1.48 lo” 4.70 104 
6.16 lO-’ KidIUp 

Cd-l l3m 5 IU’ 3.44 IO-9 3.44 lU9 3.44 IO” 3.44 lo” 3.44 lo-9 3.44 IO” 1.37 lo” 4.35 IOJ 
5.64 1w’ Kidneys 

Cd-l IS 5 IU’ 3.17 IU’O 4.44 lo”’ I.65 lo”’ 7.40 10-l’ 3.06 IQ” 9.49 IQ” 4.81 lU9 I.54 IO-’ 
1.50 l@ LLI wall 

Cd-l ISm 5 IU’ 1.84 IU” 1.66 IU’O I.64 IQ’0 1.68 lo-‘0 1.64 lo”0 I.61 IU” 1.42 Iti 4.37 1s’ 

Cd-117 5 IO’ 8.74 IO-” I.60 lo”’ 6.68 IQ” 2.37 IO” 8.83 IU” I.56 lo”’ 9.17 IO’0 3.03 10-H 

Cd-l l7m 5 IU’ 2.08 IO”’ 3.63 IU” 1.44 IU” 5.24 lo”’ I.91 lo”’ 2.83 IU” 8.51 IU” 3.21 IO-” 

1Bdir 
In-109 2 IQ’ 7.34 lo”’ I.16 lo”’ 4.10 IU” 1.98 IO-” 7.06 lo’” 6.00 IU” 1.77 IU’O 7.64 lo-” 

In-l IO 2 IO’ 3.72 IQ” 6.00 1U” 2.10 IO” 8.69 IU” 3.05 IO” 3.06 IO” 5.67 IO”’ 2& lC’@ 
69.1 m 
In-l IO 2 IU’ 3.15 lo“’ 7.35 IU” 4.49 IU” 9.33 IO” 3.57 IQ” 5.06 IO” 2.77 IU’O 9.39 lo-” 
4.9 h 
In-Ill 2 IU’ 4.15 lo”0 4.37 IU” 8.35 IU” 1.08 IU’O 3.73 IQ” 2.10 IU” 7.80 IU” 3.59 1P 

In-l I2 2 IO’ 5.08 IO” 2.65 IQ” 2.66 IO” 2.58 IO” I.19 IO” 2.28 16” 2.07 IO” 6.46 IU” 
7.98 lo-” ST wall 

In-l l3m 2 IU’ 9.58 IU” 1.86 IU” 9.25 IU” 2.82 IU” 1.02 IU” 9.97 IQ” 8.37 IU” 2.83 lo-” 
In-l l4m 2 IU’ 2.49 IU” 1.32 IO”’ 1.23 IU” 3.51 IO-’ I.81 IO” I.17 IU’O I.34 lo-’ 4.61 lo’ 

4.36 1e LLI wall 
In-l IS 2 lo” 4.86 lU9 4.86 lU9 4.86 lo” I.53 IU’ 7.91 IOJ 4.86 IO” 6.41 lo-’ 4.26 lo-@ 

In-l ISm 2 IQ’ 2.20 IU” 3.16 IU” 1.03 IO” 6.11 IU” 2.19 lo”’ 1.86 IU’J 2.88 IU” 9.33 16" 

In-l l6m 2 lo” 3.19 lo”’ 8.64 lo”’ 5.73 IU” I.01 IO” 4.04 IU” 7.07 lo”’ 1.60 IQ’0 5.93 lo-” 

In-l I7 2 IO’ 7.82 IU” 2.15 IO” I.54 IQ” 2.88 IU’* I.12 IO” 1.38 IQ” 7.68 IU” 2.9 10” 

In-l l7m 2 IQ’ 2.19 IQ” 3.60 IU” 1.34 IQ” 6.31 IU” 2.23 IU” 2.12 IU” 3.61 IU” 1.15 1QH 

In-l l9m 2 IQ’ 8.74 IU” 3.42 IO” 3.11 IU” 3.70 IU” 1.77 IU” 4.99 IU” 9.58 IU” 2.88 IO-” 
3.70 1w” ST wall 



164 

Table 2.2, Ingestion, Cont’d. 

Cunmittcd Dot Equiv8knt per Unit Intake (Sv/Bq) 

NUClidC fl Good BrC8U Lung RMurow B Surfwe Thyroid RcmGwkr Effective 

llm 
Sn-I IO 2 IU’ 2.13 IQ” 3.06 IU” 8.68 lo“’ 4.86 IU” 1.72 IO” I.50 IO” I.16 lti 4.13 1P 

So-Ill 2 IO’ 7.42 IU” I.58 IU” 9.98 IQ” 2.23 IU” 9.70 IU'J I.06 IU” 5.66 lo“’ 1.9s l@-” 

Sa-I I3 2 IU’ 3.88 10” 5.68 IQ” 2.u IO” 1.78 IU’O 2.34 IU’O 2.16 IQ” 2.32 10-v 8.33 IU’O 
7.91 lr, LLI wall 

So-l l7m 2 IU’ 2.23 IQ” 2.39 IQ” 5.50 IQ” 1.03 IU’O 4.78 IU’O 3.03 IO” 2.37 lO-v 7.97 IQ’0 
7.94 lr* LLI wall 

Sn-I I9m 2 IQ’ 4.11 IQ” I.05 IO” 9.20 IO” 8.07 IO” 1.82 IQ” 8.89 IU’* I.16 Iti 3.76 IU” 
4.04 lr’ LLI Will 

Sn-I21 2 IO’ 2.00 IU” 2.00 IU” 2.00 IU” 2.23 IU” 2.51 IU” 2.00 IU” 8.09 IU” 2.44 IU’O 
Uclr’ LLI wrll 

Sn-I2lm 2 IO’ 4.31 IU” 2.95 IU” 2.90 IU” 2.32 IU” 6.12 IU’O 2.86 IU” I.18 lW9 4.19 IO’0 
4.47 lr’ LLI wall 

Sn-123 2 IU’ 3.80 IU” 3.22 IO” 3.15 IU” 2.41 10” 6.62 IU” 3.13 IU” 7.35 I’P 2.27 lU9 
2.59 1e LLI wrll 

Sn- I 23m 2 IU’ 1.62 IO” 4.25 IU” 2.90 IO” 7.72 IU” 2.98 IU” 2.38 IU” 9.57 IU” 2.93 w" 

Sn-I 25 2 IQ’ 2.88 IU” 4.41 IU” 1.60 IU” 2.08 IO’0 2.38 IQ” 9.78 IQ” 1.07 lo’ 3.33 lo3 
3.67 lfl LLI Will 

Sn- I26 2 IU’ 2.41 IQ’ 7.w IU’O 5.99 IU’O 2.72 I@ 5.06 IO’ 5.51 IU’O 1.33 lo’ 5.27 lr” 

Sn-127 2 IU’ 9.21 IU” 1.75 IU” 7.98 IU” 2.48 IU” I.03 IU” 1.20 IQ” 6.01 IU’O 2.lOlC~ 

Sn-I28 2 IU’ 5.00 IO” I.10 IU” 6.34 IO” 1.49 lo-” 5.57 lo-” 6.83 IU” 4.39 I’P 1.49 1c” 

SbllS I IU’ 5.w IU” 2.02 IU” 1.66 IO” 2.28 IU” 9.55 IU” 1.68 IO” 5.72 IU” 1.95 w” 

I IO’ 6.02 IO” 2.01 IQ” 1.64 IO” 2.28 IO” 9.36 IU” 1.45 lo-” 5.75 IU” 1.96 1c” 

Sbll6 I IU’ 4.76 IO-” 2.18 IU” 2.10 IO” 2.05 IU” 9.67 IU” 2.29 IO” 5.64 IQ” I.90 IO” 
1.91 W’H ST wall 

I IU’ 4.78 IQ” 2.18 IQ” 2.09 IQ” 2.04 IO” 9.62 IQ” 2.21 IU” 5.65 IQ” 1.90 IU” 
1.91 la-‘@ ST wall 

Sbl l6m I IO’ 5.02 IO” 1.27 IU” 8.22 IU” 1.56 IO” 6.25 IO” I.10 IQ” 1.62 IU’O 6.62 1Q” 

I IU’ 5.12 IU” 1.27 IU” 8.05 IU” 1.57 IU” 6.09 IU” 8.94 IU” 1.64 IU’O 670 16” 

Sbll7 I IQ’ 1.49 IQ” 2.36 IU” 9.26 lb” 5.03 IQ” 2.00 IO” I.65 IU” 5.09 IO” 2.91 It” 

I IU’ I.55 IO” 2.34 IO” 8.14 IU” 5.04 IU” 1.67 IU” 6.35 IO” 5.28 IO” 2.00 It” 

Sbl l8m I IQ’ 2.85 IU’O 5.04 IQ” 1.93 IO” 7.36 IQ” 2.84 IQ” 4.81 IQ” 5.1 I IQ’0 2.44 lo- 

I lo” 3.00 IU’O 5.06 IU” I.75 IO” 7.47 IO” 2.62 IU” 2.48 IU” 5.37 IU’O %!% IQ’@ 

Sbll9 I IO’ 3.57 IU” 2.80 IU” I.14 IU” I.13 IO” 2.04 IU” 9.51 IU” 2.61 IU” a97 11~) 

I lo* 3.81 IO” 2.11 IU” 1.84 IO” 9.06 IU” 4.01 lo“’ 9.45 IU” 2.84 10” 9.62 1U” 

Sbl20 1 IQ’ 1.00 IU” 4.97 IU” 4.91 IU” 4.93 lo-” 2.26 IO” 4.48 IU” 3.01 IU” 9.49 IU” 
IS.89 m 1.12 1e ST wall 

I IU’ I.01 IQ” 4.95 IU” 4.88 IO” 4.91 IU” 2.23 IU” 4.13 IU” 3.02 IU” 9.51 IU” 
1.12 ICH ST wrll 

Sbl20 I IQ’ 2.03 IU’ 2.98 IQ” 1.04 IQ’0 5.04 IU’O 2.89 IQ” 5.57 IQ” 2.76 IQ’ 1.46 lo3 
5.76 d 1.12 lo- ST wall 

I IU’ 2.18 IO-’ 2.73 IQ” 5.66 IO” 4.70 IQ’0 1.69 IU’O 1.22 IO-” 2.96 IQ’ 1.54 I’? 
1.12 w’n ST wall 

Sb122 I IQ’ 3.49 IO’0 6.29 IQ” 3.12 IQ” 1.45 IU’O 9.62 IU” 2.40 IO” 5.69 IU’ 1.83 lo” 
1.m lo-@ LLI wrll 

I IO’ 3.59 IU’O 4.54 lo“’ 9.93 IU” 7.90 IU” 3.13 IO” 3.27 IU” 6.20 IQ’ 1.97 lo3 
1.97 1e LLI wrll 

Sb124 I IU’ 1.74 10-v 3.21 10” I.65 IU” 6.16 IU’O 7.99 IU’O I.18 IU’O 6.81 lU9 265 1e 

I IQ* 1.78 IO’ 2.30 IU’O 5.40 IQ” 3.81 10” 1.89 10” 1.76 IU” 7.34 IO-’- 2.74 lr’ --___ 
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Table 2.2, Ingestion, Cont’d. 

Committed Lhxc Equivalent per Unit Intake (Sv/Bq) 

Nuclide fl Gonad Breast Lung R Marrow B Surfax Th)TOid Remainder Effective 

Sb I24m I lo” I.58 IU” 5.55 IU” 4.79 IU’J 6.35 IQ” 3.77 10-l’ 6.51 IU” 1.75 IU” 5.88 IU” 
5.37 1Q” ST Will 

I 10-I 1.60 lo”’ 5.37 10-l’ 4.55 lo”’ 5.90 lo-” 2.60 IU” 4.29 IO”’ 1.77 IU” is.91 lo-” 

Sb-I25 I IU’ 5.24 IU” 1.00 lo”0 6.03 IQ” 2.26 IO”’ 5.86 IU’O 4.62 lo”’ 1.86 IO-9 7.59 lo- 

I lo” 5.27 IU” 6.22 IO-” 1.36 lo”’ I.21 I’P 9.05 lo”’ 5.58 IO-” 1.99 10’9 7.57 IQ” 

Sb- I26 I lo” 2.73 IQ’ 4.17 IU’O 1.66 IU’O 7.23 IO”’ 5.17 IU’O 1.05 IU’O 6.29 lU9 2.76 lti 

I lo” 2.89 lU9 3.53 lo”0 6.85 10-l’ 5.93 IO-IO 2.27 IU” 1.74 IQ” 6.77 IO” 2.89 l@ 

Sb I26m I IU’ 5.24 IO” 2.07 lo”’ I.91 IU” 2.18 lo”’ I.01 IU” 1.99 lo”’ 7.72 IO-” 2.53 IQ” 
2.64 lo-” ST wall 

I 10-I 5.29 lo”’ 2.06 IU” 1.88 lo”’ 2.16 IU” 9.53 10-l’ 1.73 IQ” 7.74 lo“’ 2.54 IO-” 
2.64 10-n ST wall 

Sb-127 I IU’ 5.88 IU’O 9.76 lo”’ 4.38 IU” 2.11 IU’O I.50 IU’O 3.16 IO-” 5.39 IO-9 I.81 IQ’ 
1.79 1e LLI Will 

I IU’ 6.14 lU’o 7.60 IU” I.57 lo”’ 1.33 IU’O 5.24 IO-” 4.64 IQ” 5.87 IO” 1.95 IO-’ 
I.% 1e LLI wrll 

Sb128 I lo” 3.92 IU” 2.15 lo-” 2.27 IU” 1.97 IU” 9.59 lo”’ 2.12 lo”’ 4.70 lo”’ I.59 IQ” 
10.4 m 1.63 lo-” ST wall 

I IO-1 3.93 lo“’ 2.15 lo”’ 2.27 lo”’ 1.97 IU” 9.57 lo”’ 2.09 IO” 4.70 lo”’ 1.59 lo”’ 
1.63 10-H ST Will 

Sb128 I IU’ 4.53 IU’O 7.22 lo”’ 2.70 lo”’ I.17 IO’0 5.14 lo”’ I.14 IQ” 3.27 IO” I.13 IO-’ 
9.01 h 1.63 lo-” ST wall 

I IU’ 4.78 IO”’ 6.81 10-l’ I.91 10-l’ I.06 IU’O 3.73 lo”’ 3.10 IU” 3.49 IO-9 I.19 IO-9 
1.63 tc” ST wall 

Sb129 I lo” I.46 lo”0 2.74 lo”’ 1.22 lo”’ 4.04 lo”’ I.95 lo”’ 4.45 lo-” 1.38 lU9 4.61 IQ” 

I lo” I.51 lo”0 2.56 lo”’ 9.39 lo-” 3.67 lo”’ 1.34 lo”’ 1.47 IU” 1.45 IO-9 4.a4 lfr” 

Sbl30 I lo” 3.10 lo”’ 8.87 lo”’ 6.60 lo’” 1.04 lo”’ 4.30 lo”’ 7.94 lo”’ 2.22 IU’O 7.n 10~~ 

I lo” 3.14 lo”’ 8.82 lo”’ 6.49 IO-” 1.04 lo”’ 4.20 lo”’ 6.66 I’T” 2.23 IO-” 7.83 lo-” 

Sbl3l I lo” I.12 lo”’ 3.79 lo”’ 3.07 lo”’ 4.18 lo”’ 2.01 lo”’ 9.oa lo“’ 1.67 IO-” 8.18 IU” 
I lo” I.13 lo”’ 3.73 lo”’ 3.00 lo-” 4.11 lo”’ 1.84 IO-” 9.07 lo-” 1.69 IQ” 8.21 lo”’ 

l-* 
Tc-I I6 2 lo” I.12 lo”0 2.31 lo”’ I.11 lo”’ 3.22 IU” I.41 IU” 4.05 IU” 5.28 IU” 1.96 10-H 

Tc-I21 2 lo” 6.00 IO”’ I.31 IU’O 8.03 IO”’ 2.91 IO.” 4.29 IO-” 7.11 IU” 7.50 lo”0 454 to-” 

Te-I2lm 2 10-l 7.23 IO”’ 5.07 lo”0 4.48 IO-” 3.77 lo” 2.74 1e 4.40 IU’O 1.62 IO” 2.08 lU9 
Te-123 2 lo” 3.16 lo”’ 2.74 lo”’ 2.63 IU” 2.31 IO” 2.81 l@ 1.99 lo’” 3.70 IU” I.13 IO-9 
Tel 23m 2 lo” 2.75 IO”’ 1.26 IO”’ I.10 lo-lo 2.33 IO” 2.41 l@ 9.44 lo”’ 1.42 IO” 1.53 IO” 
Te-I2Sm 2 lo” 1.27 IO”’ 4.64 lo”’ 4.36 lo”’ I.21 IO” 1.27 1e 3.93 lo”’ 1.40 10’9 9.92 IO”’ 
Tel27 2 lo“ 4.02 lo”’ 3.00 IQ” 2.89 IO-” 6.57 lo”’ 6.46 IU” 2.86 lo”’ 6.13 IU” 1.87 10-n 

Tc- I27m 2 lo” I.25 lo”0 9.74 lo”’ 9.62 IO-” 5.43 IO” 2.07 lo” 9.43 lo”’ 2.98 lO-9 2.23 103 

Tc- I 29 2 lo” 1.59 lo”’ 6.05 IU” 4.91 lo”’ 7.64 lo”’ 5.40 lo”’ 3.36 lo”’ 1.79 lo”0 5.45 to-” 

Te- I29m 2 lo” 2.41 IO”’ 1.66 IU’O 1.59 lo”0 3.50 10’9 7.99 IO-9 I.57 IU’O 7.08 lU9 2.89 l@ 

Tel31 2 lo” I.57 lo”’ 4.96 IO“’ 3.39 IU” 6.60 IU” 3.69 IO-” 4.21 103 3.73 IU’O 2.44 IU’O 

Tc-l3lm 2 lo” 7.38 IO”’ I.35 IU’O 6.26 IU” 2.42 lo”o 3.24 10” 4.29 l@ 3.07 lo-9 2.46 lo” 

Te-132 2 lo” 5.41 IU’O 3.50 IU’O 3.30 lo”0 4.44 IU’O 8.30 IU” 5.95 1oJ 1.49 lU9 2.54 lU9 
Tc-133 2 lo” 1.85 lo”’ 1.23 lo”’ 1.22 lo-” I.18 lo”’ 7.73 IO-” 9.39 to-” 6.05 IO-” 4.73 lo”’ 
Tel33m 2 lo” 3.68 lo”’ I.14 lo”’ 8.33 lo”’ I.31 lo”’ 6.61 lo-” 4.17 to-9 2.89 IO-” 2.26 IO”’ 
Tc- I34 2 lo” 2.03 lo”’ 1.37 10-l’ 1.29 lo”’ 1.49 lo”’ 1.23 IO-” 8.82 IO-” 9.65 lo”’ 6.63 lo”’ 

I.0 2.46 lo”’ 2.49 lo”’ 2.61 lo”’ 2.42 lo”’ 2.21 10-l’ 3.45 lo-9 2.92 IU” 2.08 IQ’0 
I.0 2.20 lo“’ 2.33 lo”’ 2.53 lo”’ 2.19 lo”’ 1.87 IU” 1.26 lo-’ 2.69 IO-” 1.34 IU’O 
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Table 2.2, Ingestion, Cont’d. 

Committed Lhc Equivaknt per Unit Intake (Sv/Bq) 

Nuclidc fl Gonad Breast Lung R Marrow B Surface ThyKid Remainder Efhztivc 

I-121 I.0 4.32 IU” 5.99 IQ” 5.91 IO” 5.83 IO” 5.12 IQ” 137 1e 3.10 IU” 5.39 IO” 
I-123 I.0 5.61 IU” 7.23 lo”’ 6.66 IU” 8.68 IQ” 7.65 IQ” 4.42 lti 2.01 IU” 1.43 IU’O 
I-124 I.0 5.67 IO” 1.72 IQ” 1.44 IU’O I.25 IU’O I.14 IO’0 282 1r’ 2.20 IU’O 8.60 lo’ 
l-125 I.0 2.93 IU” I.45 IU’O 4.08 IU” 6.82 IQ” 6.63 IO” 3.u 1r’ 5.80 IU” 1.04 IV 
I-126 I.0 5.55 IU” 2.12 lo-‘0 1.72 IU” l.So IU’O 1.38 IU” 6.36 1c’ 2.15 IU’O 1.92 lo-’ 
I-128 I.0 1.39 IU” I.44 lo”’ 1.47 IU” 1.43 IU” 1.39 IU” 1.08 IU’O 6.71 IU” 2.43 IU” 

3.28 1P ST wrll 
I-129 I.0 1.38 IQ” 3.31 IO-IO I.65 10“’ 2.21 IU’O 2.17 IU” 248 lo-’ 1.99 IQ’0 7.46 Iti 
I-130 I.0 5.52 IU” 7.32 IU” 7.18 IU” 6.74 IU” 6.12 IU” 3.94 1e 1.97 IQ’0 1.28 lo” 
I-131 I.0 4.07 IU” I.21 IU’O 1.02 IU’O 9.u IU” 8.72 IU” 4.76 W 1.57 IU’O 1.44 IP 
I-132 I.0 2.33 IU” 2.52 IU” 2.64 IU” 2.46 IU” 2.19 IU” 3.87 lr' 1.65 10” 1.82 IU” 
I-I32m I.0 1.45 IU” I.54 IU” I.57 IU” I.54 IU” 1.42 IU” 3.69 lr' 7.13 IO” 1.42 IU” 
I-133 I.0 3.63 IQ” 4.68 IU” 4.53 IQ” 4.30 IU” 4.07 IU” 9.10 1e I.55 IU’O 2.80 lo" 

I-134 I.0 I.10 IU” I.17 IU” 1.26 IU” 1.09 IU” 9.32 IU” 6.21 1P 1.34 IU’O 6.66 IU” 
I-135 I.0 3.61 IU” 3.85 IU” 3.75 IU” 3.65 IU” 3.36 IU” 1.79 1e 1.54 IQ’0 6.08 IU’O 
Catrr 
cs-I25 I.0 3.30 IU” 3.70 IU” 4.08 IU” 3.67 IU” 3.24 IU” 2.80 IU” 5.69 IO” 1.96 IU” 

2.491QW ST wrll 
G-127 I.0 I.50 IU” 1.34 lo“’ 1.46 IU” 1.66 IU” 1.48 IU” 1.20 IU” 3.64 IO” 2.12 IV” 

Cs- I29 I.0 5.42 IU” 4.58 IU” 5.00 IU” 6.29 IQ” 5.65 IU” 4.32 IO” 7.30 IO” 5.89 IQ” 

cs- I 30 I.0 1.73 IU” 2.02 IU” 2.24 IO-” 1.95 IQ” 1.72 IU” 1.49 IQ” 4.71 IO” I.55 IU” 
2.15 IQ’@ ST wrll 

G-131 I.0 6.12 IU” 5.26 IU” 6.22 IO-” 9.w IO” 8.W IO” 4.86 IO” 6.64 IO” 6.67 W” 

G-132 I.0 5.24 IU” 4.27 10” 4.49 IU’O 5.06 IQ’0 4.60 IO’0 4.33 IO’0 5.84 IU’O 5.12 1P 

cs- I 34 I.0 2.06 IOJ 1.72 I@ 1.76 Iti 1.87 Iti 1.74 lo-’ 1.76 lo-’ 2.21 lo-’ 1.w 1e 

CblWm I.0 6.72 IU” 6.28 IU” 6.42 lo”’ 6.91 IU” 6.57 IU” 6.22 IU” 2.89 IQ” 1.33 IO” 
1.15 1P ST wall 

cs-I35 I.0 I.91 IO-9 I.91 lo-9 I.91 lo-’ I.91 lo-’ I.91 IO-’ I.91 IOJ 1.93 lo3 1.91 lr’ 

Cs-l3Sm I.0 5.30 IU” 5.76 IU” 6.45 IU” 5.42 IQ” 4.39 IU” 3.84 IU” 3.73 IU” 1.5. 1c” 

Cs- I 36 I.0 3.04 IO-9 2.65 lU9 2.62 Iti 2.95 IO’ 2.71 IU9 2.74 lti 3.52 Iti 3.04 1e 

G-137 I.0 1.39 lo-’ I.24 lti 1.27 lo-’ 1.32 Iti 1.26 lo-’ 1.26 Iti I.45 IOJ 1.35 1e 

Cs-I38 I.0 8.00 IU” 8.00 IO” 8.53 lo”’ 7.37 IU” 6.47 IU” 5.73 IU” I.57 IU’O 5.25 IQ” 
7.01 1C” ST wall 

b-126 I IU’ 4.31 IO” 9.15 IU” 5.08 IO” I.28 IO-” 5.01 IU” I.13 IU” 7.70 IU’O 2.46 IV’@ 

b-128 I IU’ 7.78 10” 1.04 IQ’0 3.19 IO” 2.25 IU’O 1.22 IU’O 1.90 IO” 8.66 lUv 2.841V 

B8-I31 I IQ’ 5.23 IU” 6.30 IQ” 1.69 IO” I.47 IU’O 1.80 IU’O 9.37 IU” I.11 IOJ 4.90 1P 

Ba-l3lm I IU’ 6.55 IU” 1.45 IO” 9.87 IO” 2.77 IU” 2.19 IU” I.15 IO” I.01 IU” 3.28 IO” 
3.61 IV” ST wall 

BJ-133 I IU’ 7.33 IU’O 2.73 IU” 2.19 IU” 1.46 lo3 1.97 lo’ 2.03 10” 1.43 lo3 9.19 1c” 

Bel33m I IU’ 6.55 IU” 8.54 IU” 3.61 IO” 2.79 IU” 2.70 IO-” 2.88 IQ” I.81 lti 5.66 IO’0 
5.47 lr’ LLI wall 

bl3Sm I IU’ 5.24 IU” 6.74 IU” 2.79 IU” 2.10 IU” 1.25 IU” 2.19 IO” 1.47 lo3 4.40 lCW 

j-139 I IU’ 1.56 IU” 5.17 IU” 3.89 IU” 8.59 lo“’ 4.38 IU” 2.66 IU” 3.57 IU’O 1.a 1P 

I40 I IU’ 9.96 IU” 1.59 IU’O 6.63 IU” 4.39 IU’O 5.53 lo“0 5.25 IQ” 7.37 lo* 2.56 lo* 
2.64 lti LLI wall 

I IU’ 2.86 IU” 1.22 IO” I.10 IU” 1.47 IQ” 1.27 IU” 2.25 IU” 1.84 IU” 5.65 1c” 

I IU’ 9.88 IU” 2.52 IU” 1.67 IU” 3.00 IU” 1.24 IU” 2.71 IU” 8.89 IO” 3.01 1c” 
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Table 2.2, Ingestion. Cont’d. 

Committed Dou Equivalent per Unit Intake (Sv/Bq) 

Nuclide Gonad B-t Lung R Marrow B Surface Thyroid Remainder Effective 

LUth 
La-131 I IU’ 1.39 IU” 3.05 IU” I.81 IO’* 4.43 IO” 1.63 IU” l.SS IO” 9.15 IU” 3.22 IV” 

La-132 I IU’ 2.40 lo”0 3.77 lo”’ I.30 IQ” 5.56 IU” 1.93 IO” 1.67 IU” I.19 IO-9 4.30 lo-” 

La-135 I lo” 3.38 IU” 2.71 IU” 2.73 IU” 9.96 lo”’ 2.68 IU” 1.79 lo”’ 8.81 IU” 3.66 lo-” 

La-137 I IU’ 7.82 IO-” I.55 IQ” 2.25 IU” 7.05 lo”’ 2.15 lo“0 5.23 IU” 2.76 IU” 1.23 lCM 

La-138 I lo” I.50 lo” 4.79 IU’O 5.61 IU” 7.53 IU’O 1.39 IO-9 1.80 lo-” 3.14 IO-9 1.59 la* 

La-140 I IU’ 1.34 IQ’ 1.80 IU’O 4.01 IU” 2.81 IO”’ 9.77 IU” 6.40 IU” 6.26 IO’ 2.m 103 

La-Ill I lo” 3.77 lo”’ 7.07 IU” 2.72 IU” 1.07 IU” 6.06 lo”’ 5.29 IU” 1.24 IU’ 3.74 1P 

La-142 I lo” 6.99 IU” 1.54 lo”’ 8.40 IO-” I.93 IU” 7.40 IU” I.16 IU” 5.20 IU’O 1.79 IQ” 

La-143 I IO’ 1.70 IU” 2.49 IU” 1.07 IO”’ 4.u lo”’ 1.56 IU” 1.26 IU” 1.24 IU” 3.77 IO” 
3.94 lo-” ST Will 

cc-134 3 lo-’ 6.61 IU’O 7.48 lo”’ I.18 lo”’ 1.40 lo”0 4.55 IU” I.56 IU” 8.70 IO’ 2.81 IO’ 
2.78 1e LLI wrll 

Cc-l 3s 3 IO4 8.23 IU” 1.02 IU’O 2.15 IU” 1.72 IU” 5.74 IU” 2.56 lo”’ 2.30 IO-’ 9.37 1c” 

Cc-l 37 3 lo4 I.71 IO-” 1.56 IU” 2.12 lo“’ 5.28 IO-” 1.43 IU” 8.87 lo”’ 7.55 IO” 2.79 16” 

Ce-l37m 3 IO-’ 9.59 lo”’ 7.61 IU” 6.85 IO-” 2.76 IO” 7.66 IU” 6.33 IU” 1.88 IO-9 5.94 IU’O 
5.70 1e LLI wrll 

Cc-139 3 lOA 2.57 IQ” 2.42 IU” 3.56 IQ” 7.43 IU” 3.37 IU” 4.49 IU’J 7.69 IU” 3.m lQ’@ 

cc-141 3 lo4 I.08 lo”0 I.11 IU” 1.43 IU” 3.39 IU” 2.30 IQ” 1.80 IU” 2.50 IO-’ 7.83 10” 
au ir’ LLI Will 

cc-143 3 lOA 2.12 lo-‘0 2.32 IU” 3.82 IU” 5.07 lo”’ I.61 IU” 4.35 IU” 3.89 IO’ 1.23 IO’ 
1.17 1e LLI Will 

Cc-144 3 lOA 6.98 IU” 1.22 IU” 6.52 IU” 8.92 IO” 1.28 IQ” 5.15 IQ” 1.88 Iti 5.68 lo3 
6.64 1e LLI Will 

Pr-136 3 IO-4 3.43 lo“’ I.81 IU” 1.84 IU” 1.70 IU” 8.08 IO” 1.74 IU” 6.91 IO” 2.23 IO” 
2.55 IQ” ST wrll 

Pr-137 3 Iti 1.50 IU” 2.95 IU” I.58 IQ” 4.49 IQ” I.56 IQ’* I.45 IU” I.12 IU’O 3.85 1c” 

Pr-I 38m 3 IO4 I.13 lo”0 2.15 lo”’ 1.00 IU” 2.97 IU” 1.06 IQ” I.11 IU” 3.40 lo”0 13) lo-” 

Pr-I39 3 IO4 1.82 IU” 2.49 IU” 7.37 IU” 4.92 IO’* I.56 IU” 6.87 IO” 9.85 IO” 3.52 1C” 

Pr-142 3 IO4 2.02 IU” 3.08 IQ” 7.97 IO” 4.67 IU’” 1.72 IUia 1.28 IO” 4.71 IQ’ 1.42 lr’ 

Pr-l42m 3 Iti 2.59 IO” 3.90 IU” 9.61 IO” 5.96 IU” 2.19 IU” 1.58 IU” 6.02 IU” 1.81 1c” 

PI-143 3 I04 8.99 lo-” I.09 IU” I.91 IU” 1.03 IU” 1.03 IO” 2.66 IU” 4.22 Iti 1.27 I@ 
1.47 1e LLI wall 

Pr-144 3 Iti 7.38 lb” 3.38 IO” 3.15 IO” 3.22 IO” I.52 IO” 3.59 IQ” 1.05 IO’0 3.15 IO” 
4.09 lCM ST Will 

Pr-I45 3 IO-’ 2.03 IU” 3.13 IO” 9.86 IO” 4.98 IO” 1.80 IU” I.21 IU” 1.39 lo’ 4.18 1P 

Pr-I47 3 IO-4 1.79 IU” 8.15 IO” 7.94 IO” 8.60 IU” 3.97 IO” 6.W IU” 6.74 IO” 2.10 IO” 
2.52 lo-” ST wall 

Nd-136 3 lti 3.63 IO” 8.36 IQ” 4.86 IU” I.12 IQ” 4.14 IU” 4.86 IO” 2.79 IU” 9.62 It” 

Nd-I38 3 I@ 1.26 IU” 1.82 IU” 5.65 IO” 2.93 IO” 9.78 IU” 5.88 IO” 2.17 IU’ 6.89 ltw 

Nd-I 39 3 lo-’ 4.69 IU” I.12 IQ” 7.59 IU’J I.55 IO” 5.83 IO” 6.57 10“’ 4.88 IO” 1.63 1c” 

Nd- I39m 3 IO-’ 2.58 IU” 3.85 IO” I.18 IU” 6.26 IO” 2.10 IU” 1.43 lo“’ 7.14 IO’0 2.94 It’@ 

Nd-141 3 Iti 5.83 IQ” 9.01 IO” 3.29 IU” 1.87 IU” 5.83 IU” 2.40 IO” 2.44 IO” 9.18 lc’a 

Nd-147 3 Iti 1.79 IU”’ 1.87 IO” 2.44 IQ” 5.05 IU” 2.22 lo“’ 2.64 IO” 3.76 lU9 I.18 lo’ 
1.28 lo-@ LLI Will 

Nd-149 3 lo4 1.60 IO” 2.96 IU” 1.38 IU” 5.01 IO” 1.74 IO” I.14 lo“’ 4.03 IU’O 1.26 lo-” 

Nd-ISI 3 lo4 3.13 IU” 9.38 lo”’ 7.93 IU'J I.14 IU” 4.85 IO” 7.32 IU” 6.70 IU” r13 1c” 



168 

Table 2.2, Ingestion, Cont’d. 

CommittedDoe Equi&t per Unit lot&c (Sv/Bq) 

NUClidb f I BlWU L”“a RMurow B Surface -rhyraid RClllliader Effeaivc 

Pm-141 3 lo4 3.45 IU” I.19 IO” I.01 IO” 1.39 IU” 5.71 IU” 9.05 IU” 7.97 IO” 2.53 IU” 
2.73 I*” STWdl 

Pm-143 3 Iti 3.87 IU’O 4.40 IU” 9.01 IO” 9.23 IO” 4.16 IO” I.56 IO” 5.39 IO’0 L79 lC’@ 

Pm-IU 3 lo4 1.79 IOJ 2.17 IU” 4.8S IU” 3.86 10” 1.56 IU’O 9.65 IU” 2.13 lo’ 1.17 lr’ 

Pm-145 3 Iti 8.06 IO” 7.25 IU” 3.81 IU” 5.30 IO” 1.97 IU’O 4.52 IU” 3.12 10” 1s 1c” 

Pm-146 3 lo4 8.86 IO’0 1.20 IU’O 4.60 IU” 2.76 IU” 1.92 IQ” I.19 IU” 2.35 Iti 9.91 IV 

Pm-147 3 lo4 6.86 IO” 7.45 IU“ I.% IU” 2.09 IQ” 2.61 IU’O 3.12 IO” 9.08 IU’O 2.83 lUio 
3.17 lr, LLI wdl 

Pm-148 3 Iti 4.72 10” 6.il IU” I.19 IU” 9.85 IU” 3.49 IU” I.85 IU” 9.32 103 2.94 lo’ 
Il. 1e LLIWBU 

Pm-l48m 3 Iti 2.18 IO-’ 2.59 IU” 4.u IQ” 4.41 IU’O 1.74 IU’O 6.47 IU” 4.75 lo3 2.07 1e 

Pm-149 3 lo-’ 9.19 IU” 1.02 IU” 1.62 IU” 2.27 IU” 9.59 IU” 1.78 IU” 3.56 Iti 1.07 IOJ 
1.14 1e LLI wall 

Pm-IS0 3 Iti 7.97 IO” 1.52 IU” 6.54 IU” 2.13 IO” 7.63 IU” 8.07 IO” 8.14 IU’O 2.70 1c” 

Pm-151 3 lo-’ 2.11 IU’O 2.42 IO” 4.23 IQ” 4.94 IU” 1.62 IU” 4.55 IU” 2.49 Iti a09 irw 

Sm-IJI 3 lti 3.64 IQ” I.53 IO” 1.43 IU” 1.63 IQ” 7.17 IQ” I.31 IO” 8.49 IO” 2.70 IU” 
2.w lo-” STWill 

Sm-IJlm 3 I’? I.34 IO” 4.31 IU” 3.45 IO-” 5.01 IU” 2.06 IO” 3.31 IU’J I.61 10” 5.33 1r” 

Sm-I42 3 lo’ 2.22 IU” 4.97 IU” 2.90 IU” 6.72 IO” 2.46 IU” 2.64 IU” 5.39 IQ’0 1.69 lo-” 

Sm-I45 3 lti I.61 IU” 1.24 IO” 1.80 IQ” 6.66 IU” 8.33 IQ” I.61 IU” 6.45 IU’O 2.4 I@-” 

Sm.146 3 lti 0.00 loo 0.00 lo4 0.00 loo 7.57 IOJ 9.46 1r’ 0.00 lo9 5.89 Iti 5.51 lo’ 
Sm.147 3 lti O.OOlo9 0.00 lo9 0.00 loo 6.87 lo-’ a59 IO-’ 0.00 lo9 5.37 Iti 5.01 lti 
Sm-ISI 3 Iti 2.12 IU” 1.03 IQ” 6.52 IO“ 2.76 IU” 3.45 IU’O 3.27 IO” 3.04 IQ’0 I.05 IU’O 

l.@l lr’ LLI will 
Sm.153 3 lti 7.17 IU” 6.91 IQ” 7.13 IO” 2.72 IQ” 8.38 IO” 2.36 IO” 2.62 Iti 8.07 IU” 

at8 lo+ LLI wall 
Sm-IS5 3 IV 5.15 IU” 1.77 IU” I.51 IO” 3.33 IU” 1.39 IU” 6.28 IQ” 6.37 IO” 1.93 IU” 

2.31 lo-” STWlU 

Sm-IS6 3 Iti 6.42 IU” 7.57 IO” I.U IO” 1.66 IQ” 5.68 IU” 1.48 IU” 8.54 IU’O 2.76 W’” 

Ez- I IUJ 1.29 lo3 I.58 IU” 3.13 IU” 2.71 10” 9.57 IO” 4.78 IU” 1.76 lo-’ 9.12 1C” 

Eu-I46 I IO’ 2.19 IO’ 2.68 IU’O 5.01 IQ” 4.50 IU’O I.52 IO’0 7.27 IU” 2.95 lo* 154 1e 

Eu-I47 I IO’ 5.81 IQ” 6.52 IQ” I.12 IU” I.41 IU’O 6.15 IU” I.59 IU” I.20 Iti 5.34 1P 

Eu-I48 I IU’ 2.36 lo3 2.86 IU” 5.67 IU” 4.96 IO” 1.82 IU” 9.94 IU” 2.82 lo-’ 1.55 lr’ 

Eel49 I IU’ I.18 IU” 1.04 IU” I.57 IU” 3.99 IQ” 2.67 IU” 2.17 IQ” 2.91 IU’O 1.24 lCM 

Eu-IS0 I lo“ 1.72 IU” 2.14 IU” 4.74 IO” 4.23 IQ” 1.45 IU” 5.39 IQ” 1.33 Iti 4.05 It’@ 
12.62 h 
Eu-IS0 I IU’ 1.90 IU9 4.43 IQ’0 4.10 IU’O 1.02 IQ’ I.11 IO-9 1.32 IQ” 3.22 la’ 1.72 lr’ 
34.2 y 
Eu-IS2 I IU’ 1.33 IV 2.85 iuio 2.40 IO’0 9.19 IU’O 2.09 lo3 6.66 IQ” 3.92 lo” 1.75 w 

Eu-I S2m I IU’ 7.16 IO” 1.02 IO” 2.78 IU” 1.72 IU” 5.87 IQ” 3.49 IO” 1.73 Iti s.40 1c” 

Eu- I 54 I IU’ 1.37 IV 2.79 IU” 2.16 IU” I.15 Iti 4.46 IOJ 5.71 IU” 6.32 Iti 2.SlV 

Eu-I55 I IO’ 9.83 IQ” I.U IO-” 9.64 IU” I.56 10” I.29 lo’ 1.78 IU” 1.09 lo3 4.13 lo-” 

Eu-IS6 I IU’ 1.22 Iti 1.52 IU’O 3.24 lo“’ 2.56 10” I.16 IU” 5.23 IU” 7.04 lo3 2.40 lti 

Eu-IS7 I IU’ 1.23 IU” 1.u lo“’ 2.74 IU” 3.30 IU” 1.06 IU” 2.69 IU” 2.07 Iti 4.9 1c” 

Eu-I 58 I IU’ 1.22 IO” 3.21 IU” 2.24 IU” 3.77 IQ” I.51 IU” 2.47 IQ” 2.43 IU” 7.71 1c” 
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Table 2.2, Ingestion, Cont’d. 

Committed Dou Equivrknt per Unit Intake (Sv/Bq) 

Nuclidc fl Gonad Breast Lung R Marrow B Surface Thyroid Remainder Effective 

c84otuu 
Gd-I45 3 Iti I.14 IU” 3.64 IU” 2.89 IO-” 3.99 lo”’ I.71 IU” 3.29 IQ” 9.76 IO” 3.36 IU” 

3.00 10H ST Will 
Gd-146 3 IO-4 8.88 IU’O 9.31 lo”’ I.31 IU” 2.44 IO“0 I.15 IU’O 2.29 IQ” 2.84 IU’ 1.12 1e 

Cal47 3 lti 9.26 IU” I.12 IU’O 2.11 IO” 2.02 IU’O 6.72 IU” 2.74 lo”’ I.55 IO-9 7.42 IO-” 

Gd-I48 3 lOA 0.00 100 0.00 lo9 0.00 109 8.90 lti 1.11 104 0.00 109 4.98 IO-’ 5.89 Iti 
Gd-149 3 Iti 5.08 IU” 5.38 lo“’ 7.51 IU” 1.27 IO”’ 4.24 lo”’ 8.50 IQ” 1.29 IU9 5.41 1c” 

Gd-ISI 3 lo-* 1.22 IU’O I.04 10-l’ I.06 IU” 4.30 lo”’ 3.39 IU” 1.03 lo”’ 6.15 10” 2.23 lo-‘@ 

Cal52 3 lo-4 0.00 I04 0.00 lo-a 0.00 100 6.57 IO-’ 8.21 1U’ 0.00 104 3.62 lo-’ 4.34 Iti 

Gd-IS3 3 lo4 1.97 IU’O 1.80 IU” 2.19 lo”’ 8.07 IO-” 7.92 IU” 2.18 lo.” 8.44 IU’O 3.17 16” 

CA-159 3 Iti 2.86 lo”’ 3.18 IO-” 5.38 lo”’ 7.92 lo”’ 2.55 lo”’ 4.85 lo”’ 1.76 lU9 5.35 lo-” 

Tcr#r 
Tb-I47 3 loa 9.15 lo”’ I.54 lo”’ 6.36 IO-” 2.32 IU” 8.16 lo-” 7.08 IU” 4.39 IU’O 1.61 16” 

Tb-149 3 loa I.71 IU’O 2.80 lo”’ 9.76 lo’” 4.33 lo”’ 1.92 lo”’ I.23 IU” 7.39 IU’O 2.76 W” 

Tb-IS0 3 lo-’ 1.29 IU” 2.23 IU” 8.81 IU” 3.21 lo”’ I.12 IU” 1.03 lo”’ 7.78 IU” 2.74 IQ” 

Tb-ISI 3 lti 4.20 lUio 5.13 IU” I.04 lo”’ 1.00 IU’O 3.27 lo”’ I.17 lo”’ 9.19 IU’O 4.03 ltr” 
Tb-IS3 3 Iti 2.35 IO”’ 2.41 IU” 3.24 lo”’ 6.83 lo”’ 2.18 IU” 2.94_ LU” 7.35 IU’O 2.92 10” 

Tb-IS4 3 104 9.89 IQ” 1.32 IO”’ 3.28 IU” 2.14 lUto 7.36 lo”’ 5.23 IO” I.66 IO-9 7.w lo-” 

Tb-IS5 3 lo-4 1.96 IU” 1.89 IO-” 1.94 IU” 6.70 IU” 2.06 IU” I.12 lo”’ 6.12 IO”’ 2.44 lo“’ 

Tb-IS6 3 IO-4 1.64 IO-9 2.00 lo”0 3.66 IU” 3.57 IU’O I.21 lo”0 5.32 IU” 3.03 103 1.46 la’ 

Tb-lS6m 3 Iti I.95 lo”0 2.13 lo”’ 2.77 IU” 4.64 lo”’ I.54 lo”’ 4.12 IO-” 4.86 IU” 2.04 lo-” 
24.4 h 
TblS6m 3 I04 5.85 lo”’ 6.73 lo”’ 1.02 lo”’ 1.26 lo”’ 4.26 lo“’ I.55 IU” 2.46 lo”0 9.12 lo”’ 
5.0 h 
Tb-IS7 3 Iti 6.45 lo”’ 6.27 lo”’ 3.07 IU’J 1.27 lo”’ I.11 IU’O 6.50 lo”’ 8.97 IQ” 3.35 lo“’ 

tn 10” LLI WPII 
Tb-IS8 3 lOA 9.15 IU’O 1.47 lo-lo 7.57 lo”’ 4.90 IU’O 1.62 IO” 2.04 IU” 2.73 IO” 1.19 lr’ 

Tb-I60 3 lOA I.17 10-9 1.43 IU’O 2.72 IO-” 2.54 IO”’ 1.57 IU’O 4.29 lo”’ 4.90 ICP 1.82 lo* 

Tb-I61 3 IO-4 6.40 lo”’ 5.27 lo”’ 3.77 10-l’ 2.47 lo”’ 1.47 10-l’ 7.70 lo”’ 2.56 IU9 7.89 IO-” 
a70 t@ LLI wrll 

wm-
Dy-IS5 3 lti 1.76 IU” 2.31 lo”’ 5.46 IO” 4.61 lo”’ I.50 lo”’ 6.34 lo”’ 3.40 IU’O 1.56 lo-” 

Dy-IS7 3 lOA 9.63 lo”’ I.20 lo”’ 2.78 lo”’ 2.54 IO-” 8.08 IU” 2.45 lo”’ I.55 lo-lo 7.60 lo-” 

Dy-IS9 3 Iti 9.96 lo”’ 8.30 lo”’ 6.34 lo”’ 4.20 IU” 2.53 lo”’ 6.22 IQ” 2.93 10” 1.20 ltr” 

Dy-I65 3 I@ 1.67 lo”’ 2.81 lo”’ I.15 IU” 5.84 lo”’ 1.94 10-l’ 8.60 lo”’ 3.25 IQ” 9.61 10” 

Dy-166 3 lOA 7.14 IQ” 6.91 lo”’ 6.48 IU” 2.91 IO-” 1.36 IU” 4.09 lo”’ 5.88 IO” 1.79 IOJ 
2.24 1e LLI wrll 

HddU 
Ho-155 3 Iti 1.98 lo”’ 3.19 IU” 1.28 IU” 5.70 lo’” 1.94 IU” I.17 IO”’ 9.55 IO” 3.50 ltr” 
Ho-157 3 Iti 3.46 IU” 7.65 IU” 5.17 lo”’ 1.20 IU” 4.59 IU” 3.70 10-l’ I.41 lo”’ 5.42 II” 

He159 3 lOA 3.38 IU” 9.40 IU” 7.01 IQ” 1.64 IQ” 6.33 lo”’ 3.89 IU” 1.88 IQ” 6.92 IO-” 

Ho-161 3 loa 6.28 lo”’ 8.60 IU” 2.70 IU” 2.70 IU” 8.09 IU” 2.67 lo”’ 3.82 IU” t.35 lo-” 

Ho-162 3 Iti 4.22 lo”’ 1.88 lo”’ 1.82 lo”’ 2.40 IU” I.08 10-l’ I.18 10”’ 6.94 IU” 2.27 IU” 
2.46 lo-” ST wall 

Ho-l62m 3 lOA 1.49 IU” 3.27 IU” 1.85 IU” 5.16 lo”* 1.86 IU” 1.76 lo”’ 7.01 IO” 2.61 lo-” 

Ho-164 3 Iti 3.11 IO”’ 8.34 lo”’ 6.42 IU” 1.84 lo”’ 6.98 lo”’ 4.99 IO“‘ 2.20 lo”’ 6.73 IU” 
7.27 1W” ST wall 

Ho-l64m 3 lOA 1.38 lo”’ 2.76 IU” 1.63 IO-” 7.20 IO-” 2.45 IO-” I.10 lo”’ 4.64 IU” l.u lo-” 
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Table 2.2, Ingestion, Cont’d. 

Committed Dar Equivrkat pr Unit Intake (Sv/Bq) 

Nlldii fl BNWt Lung R Marrow B SurIux Thyroid Remainder UTectin 

Her-I66 3 lo4 1.75 IU” 2.14 IO” 3.93 IU” 5.97 IO” 2.11 IU” 4.77 IU” 5.01 lo’ I.51 lo3 
1.46 1e LLI wdl 

Ho-l66m 3 10.’ 2.05 Iti 3.48 IU” 2.16 IU” 8.12 IU” 2.35 Iti 5.53 IU” 4.74 lo3 218 1e 

He167 3 IO-’ 3.16 IU” 4.96 IO” 1.79 lb” 8.75 IU” 2.95 IU” I.55 IQ” 2.63 10” a90 icay 

Er-I61 3 Iti I.15 IO” I.34 IU” 4.90 IU” 2.33 IU” 7.75 lb” 5.45 IU’J 2.22 IO’0 9.26 1c” 

Er-I65 3 lo4 I.91 IU” 2.01 IU” 2.81 IO” 8.31 IU” 2.36 IO” 2.30 IU” 5.38 IU” a.23 w” 

Er- I69 3 IO- 1.62 IU” 1.09 IQ” 1.09 IO” 5.61 IO” 6.83 IU” I.09 IQ” 1.35 Iti 4.06 IU’O 
4.68 1e LLI WlU 

Er-I71 3 Iti 9.26 IO” I.20 IO” 2.90 IU” 2.52 IU” 8.25 IU” 2.54 IU” I.21 Iti 3.91 w’y 

EI-172 3 lti 5.06 lo“’ 5.95 IQ” 9.86 IU” I.11 IU’O 3.94 IU” 1.30 IU” 3.29 lti I.14 lo3 
1.13 1e LLI wall 

Tm-162 3 Iti 6.24 IO’* 2.43 IQ’* 2.16 IU” 2.56 lb” I.15 IO” 2.32 IU” 6.43 IO” 2.18 IO” 
2.03 lC’@ ST waII 

Tm-I66 3 lo’ 3.54 IO’” 5.29 IU” 1.59 IU” 8.44 IQ” 2.89 IU” 2.21 IO” 7.48 IU” 334 lW’@ 

Tm-167 3 Iti 2.08 IO” 2.03 IU” 2.20 IU” 6.56 IU” 2.73 IQ” 1.88 IO” 1.87 lO-v 6.26 IU” 
6.m Iti LLI wdl 

fm- I70 3 lo4 9.56 lo’*, I.30 IV” 4.86 IO” 3.08 IU” 4.14 IU” 4.07 IU” 4.76 lO-v 1.43 lo3 
1.48 1e LLI WdI 

Tm-I71 3 lo4 I.38 IQ” 2.65 IU” 1.60 IU” 1.04 10’” 1.20 IU’O I.48 IU” 3.71 IU’O I.16 IU” 
131 lti LLI wdl 

Tm- I72 3 Iti 3.21 IQ” 4.32 IU” 9.16 IO” 7.17 let” 2.61 IU” 1.47 IU” 5.85 IO-’ I.85 lo’ 
1.84 1e LLI wall 

Tm-I73 3 Iti 9.72 IQ” 1.28 IQ” 3.22 IU” 2.22 IO” 7.39 IU” 3.32 IO-” 1.02 IO-’ 3.37 w’y 

Tm-I75 3 I’P 2.50 IU” I.09 IU” 1.06 IU” 1.08 IQ” 5.06 IU” 9.82 IO” 5.73 IU” 1.83 IO” 
2.00 1C” ST Will 

Y-
Yb-162 3 Iti 8.47 lo“* 2% IO” 1.65 IU” 3.05 IU” 1.22 IQ” 1.73 IO” 5.80 IO” Los IV” 

Ybl66 3 lti 1.24 la’ I.42 10” 2.25 IU” 2.85 IU” 9.42 IU” 3.SOIO” 2.56 Iti 1.14 lr’ 

Ybl67 3 Iti I.30 IU” 4.13 IU’J 3.60 IU” 7.87 IO” 3.30 IU” I.19 IU” 1.49 IQ” s.01 w” 

Ybl69 3 Iti 4.76 IU” 4.74 IO” 4.87 IU” 1.66 IU’O 7.33 IU” 3.68 lo“’ 2.21 Iti aif icw 

Ybl75 3 lo4 4.13 IU” 4.53 IU” 6.47 IO” 9.99 lo‘” 6.23 IU” 6.85 IU” I.55 lo9 4.76 IU” 
5.14 1e LLI WdI 

Ybl77 3 IO4 7.91 IU” 1.53 IU” 7.12 IU” 246 lo“’ 9.35 IU” 7.58 10” 2.81 10” au 1c” 

Ybl78 3 lo* 4.08 IU” 8.76 IO” 4.07 IU’J I.31 IU” 4.69 IU” 4.68 IQ” 3.52 10” 1.07 1c” 

Lu-I69 3 Iti 6.27 10” 8.06 IU” I.66 IO” 1.53 IQ’0 5.19 IO” 2.35 IU” I.19 lo3 a49 lo-” 

Lu-170 3 IO-’ 1.52 Iti I.90 IU” 4.54) IO” 3.26 10” I.12 10’0 7.41 IU” 2.S9 lO-v 1.23 lr’ 

Lu-I71 3 lo4 7.36 IU” a.51 IQ” I.36 IU” 1.80 IU’O 6.23 IU” 1.78 IU” 1.88 lo3 7.85 1r-

Lu-172 3 lo4 I.73 Iti 2.13 IO” 3.95 IU” 3.81 IU’” I.31 IO’@ 5.72 IU” 3.37 lo3 1.!?3 1e 

Lu-173 3 lo4 2.15 IU” 217 IU” 2.83 IU” 9.40 lo“’ 1.46 lU’@ 7.32 IU” 7.41 IO’0 2.w lu’@ 

Lu-I74 3 Iti I.68 IU” 1.97 IU” 4.02 IU” 8.72 IU” 3.08 IU’O 1.40 lo“’ 7.85 10” 3.01 w’w 

Lu- I74m 3 I’P I.11 IQ” 1.07 IU” I.17 IU” 5.91 IU” 1.64 IU’O 2.41 IU” 1.78 Iv 5.77 IU” 
4.1s lr, LLI w8II 

Lu-176 3 IU’ 6.80 IO” 9.14 IU” 3.15 IO” 8.31 IU’O 7.23 lo’ 2.13 IO” 4.91 lo3 l.98 1e 

Lu-l76m 3 IP I.% lo’* 269 IO” 7.58 IO” 8.97 IU’J 2.88 IO” 1.73 IU” 5.75 10’0 1.73 Jr* 

Lu-177 3 Iti 4.29 IU” 4.43 IU” 5.50 IO” I.21 IU” 1.07 IU” 4.45 IQ” 1.89 lti 5.81 IU” 
6.43 lo- LLI wan 
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Table 2.2, Ingestion, Cont’d. 

Committed Dow Equivrlent per Unit Intake (Sv/Bq) 

NUClidO fl Gonad Breast Lung R bhrrow B Surfra Thyroid Remhdcr Effective 

Lu-177m 3 Iti 1.35 lo3 1.43 IU’O I.98 IU” 3.68 IU” 4.30 IO’0 3.56 IO+‘* 5.23 IO-’ 1.99 l@ 
Lu-178 3 lo-4 7.33 I’? 2.59 IU” 2.12 lo”’ 2.96 lo”’ 1.27 IU” 2.24 IO” I.10 IU’O 3.32 IO” 

3.67 10” ST W811 

Lu- I78m 3 Iti 4.88 IO-” I.81 IU” I.55 IO” 2.41 lU’* I.00 IO” I.13 IU’J 8.53 IO” 2.76 IO” 
284 ltr” ST W811 

Lu-179 3 Iti 4.36 IQ” 6.14 IO” 1.78 IQ” 1.20 IO” 4.06 lo“’ I.51 IQ” 7.19 IO’0 2.17 lo-” 

Hf-170 2 IU’ 6.03 IO-” 7.21 IO” I.34 IU” 1.42 IU” 4.94 lo-” 2.10 IQ” I.30 IO’ 5.73 lo-” 

Hf-172 2 IU’ 5.56 lO-‘o I.41 IU’O 9.01 It-r” 9.49 IU’O 6.14 lo” 6.11 IU” 2.46 lo” 1.21 1oJ 

HI-173 2 IO’ 2.63 IQ” 3.01 IU” 4.89 iu’* 8.02 IU” 2.78 IQ” 4.56 lo”’ 6.34 IU” L7l 1Q” 

Hf-I75 2 IU’ 4.95 lb’0 5.39 IO” 8.67 IO’* I.43 IQ’0 9.88 IO” 2.77 IU’* I.13 lo-’ 4.92 IO-” 

Hf-177m 2 IU’ 3.50 IU” 8.46 IO” 5.38 lo”* I.33 IU” 4.w IU” 4.07 IU” 2.06 IO’0 7.43 lo-” 

HI-17gm 2 IU’ 3.59 lo” I.10 IU 7.55 IU’O 7.39 IO-’ 4.37 lo’ 7.38 IU’O 7.69 IU’ 5.68 1oJ 

HI-l79m 2 IO’ I.13 lo3 1.24 IU’O 1.85 IU” 2.93 IO”’ 2.57 IU” 4.06 IO” 3.71 lo3 1.46 Iti 

Hf-l8Om 2 IO-’ 1.72 IU” 2.37 IO” 6.74 IO’* 4.47 IU” 1.49 IU” 6.41 IU” 4.81 IO’0 1.98 I&-‘@ 

Hf.181 2 IU’ 6.62 10” 7.70 IU” 1.29 IU” 1.85 10” 3.86 IU” 3.65 lU’* 3.53 lo-’ 1.27 lr, 

HI-I(12 2 IU’ 9.01 IU’O 7.33 IU’O 6.35 IU” 8.47 IO-’ 7.22 lti 5.00 IU’O 2.26 IU’ 4.29 IU’ 
Hf.182ttt 2 IU’ 1.83 IU” 4.15 lo’* 2.52 IU’* 6.23 IQ’* 2.49 lU’* 2.20 IU’J I.10 IO’0 3.93 lo-” 

Hf-I83 2 IQ’ 1.76 IO” 3.68 lU’* 2.12 IU” 5.53 1u’* 2.54 IU” 2.09 IU” 2.09 IU’O 6.87 IU” 

Hf.184 2 IU’ 2.25 10” 2.83 IQ” 5.66 IU” 5.22 IU” 1.80 IO” 7.37 IO” I.71 IOJ 5J2 1Q” 

T-
Tel72 I IO’ I.30 IQ” 3.86 lU’* 2.91 IO’* 4.71 1u’* 1.92 lU’* 2.88 IU” 1.27 IU’O 430 w” 

h-173 I IU’ 9.63 IU” I.33 IU” 3.75 IU” 2.83 IO” 9.22 IO-” 3.79 IU” 6.05 IU” 2.12 16- 

TI-174 I IU’ 1.48 IU” 3.25 IO’* 1.86 lo’* 5.09 lo-” 1.84 lU’* 1.62 IO” 1.59 IU’O 5.29 w” 

n-175 I IO’ 2.52 10“’ 3.57 IU” 9.17 IO” 6.69 IU” 2.22 IU” I.22 IU” 5.57 IU’O 245 1QH 

Tr-176 I IQ’ 3.92 IU’O 6.16 IO” 1.88 IO” 9.55 IU” 3.31 IQ” 2.79 IU’* 8.39 IU” 3.74 lo-

Tr-177 I IU’ 7.90 IO” 8.05 lU’* 8.56 IU” 3.25 IO” 9.92 IO’* 5.63 IU” 3.23 IU” I.22 IV” 

Ta-178 I IU’ 5.93 IU” I.01 lo“’ 4.22 IQ’* I.91 IO” 6.42 IO-‘* 3.28 IU” 2.00 IU’O 7.93 llr” 
Tr-179 I IO’ 6.06 IU” 5.94 IU” 7.23 IU” 2.75 IU” 9.00 lo’” 2.74 IU” I.81 10” 7.39 lo-” 

T8- I go I IUJ 7.69 10” 8.34 IO” 1.44 IU” 1.98 IU’O 7.74 IU” 5.19 IU” 2.50 IO-’ 9J2 1Q” 

f8-l8lh I IO’ 1.74 IU” 2.03 IO-” 3.57 IU” 7.85 IQ” 2.33 IO’* 9.41 IQ” 1.78 IU’O s.90 1Q” 

Tr-I82 I IO’ 1.32 IU’ 1.68 10”’ 3.47 IO” 3.05 IU’O I.15 IU’O 9.08 IO” 4.54 lo-’ I.76 la’ 

fr-l82m I IU’ 8.54 IO” 3.21 IQ” 2.86 lo“’ 5.14 IU” 2.31 IO” 1.45 IU” 2.38 IO” 7.50 IU” 
8.83 II” !%T W811 

T8-183 I IUJ 3.49 IO’0 3.64 IU” 4.81 IO” 1.02 IO’0 4.73 IO-” 6.97 IO” 4.50 IU’ 1.46 IO-’ 
1.4g Ifl LLI W811 

Tr-I84 I IO’ 3.90 IU’O 5.40 IU” 1.43 IU” 9.12 IU” 3.08 IU” 1.69 lo“* 2.13 Iti 7.6g lo-‘@ 

f8-185 I IU’ 3.12 lU’* 7.30 IO” 4.68 IO” 1.39 IO” 5.35 IO” 2.81 IU” 1.79 IU’O 5.49 IV” 

T8-I86 I IU’ 1.97 IO” I.12 lo’* I.17 lo“’ I.12 IU” 5.35 IU” 9.87 IU” 6.61 IO” 2.08 IO” 
2.63 lo-* !jT W811 

Er I IQ’ 1.32 IU” 1.90 IO” 4.73 lo’* 3.38 IU” I.14 IO” 6.54 IU” 3.09 IO’0 134 lCM 

3 IU’ 9.95 lo“’ 1.46 IU” 4.10 IO” 2.67 IQ” I.44 IU” 6.17 IU” 2.40 IU’O 1.03 IV’@ 

w-177 I lo“ 5.23 IU” 9.11 IU” 3.85 lo’* 1.70 IO” 5.80 IU” 3.55 IU’J 1.66 IO”’ 6.71 1c” 

3 IU’ 4.39 IU” 8.03 IU” 3.74 IU” 1.48 IO” 8.17 lU’* 3.67 IO” I.45 IU’O !Mt IO-” 
W-178 I lo” 1.68 IO-” 1.76 IU” 2.09 IO” 6.25 IU” 1.90 IO” 2.35 IU” 7.39 IQ’0 2.75 1e 

3 lo“ I.20 IU’O 1.45 IO” 3.89 IU” 5.89 IO-” 3.81 IU” I.13 IO” 5.40 IU’O 203 1Q” 
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Table 2.2, Ingestion, Cont’d. 

Canmiftcd Doe Equivrknt per Unit Int8kc (Sv/Bq) 

Nuclide fl &t’8d Breast Lung R M8rlOW B Surfaa Thyroid Rem8indcr EffaAvc 

w-179 I IO’ 9.00 IU” 2.12 IO” 1.45 IO” 4.90 IU’J I.80 IU’J 1.33 IU” 1.99 IU’J 274 IC” 

3 lo“ 8.37 IO” 2.05 IU” 1.45 IU” 4.73 IU” 2.73 IU” 1.65 IU” 7.74 IU’J 264 IO-” 

W-181 I IO’ 7.33 IU” 7.01 IU” 6.23 IU” 3.26 IO” 1.03 IU” 5.41 IU” 2.31 IU” 9.31 IQ” 

3 IU’ 5.36 IO” 7.46 lo’” 3.52 lU’* 4.86 IU” 4.58 IU” 1.39 lu’* 1.84 IQ” 7.74 lo-” 

W-185 I IU’ 8.74 IU” 8.98 IU” 9.45 IU“ I.64 1u’* 4.90 IU” 7.64 IU” 1.79 ItP 5.38 10” 
6.32 lo* LLI w8ll 

3 IO’ 6.35 IU” 8.78 IU” 3.54 lo”’ 4.83 IU” 1.47 IQ’0 I.36 IU” 1.39 IOJ 4.28 IU” 
4.47 la’ LLI W811 

W-187 I IO’ 2.59 IU” 3.22 IQ” 6.39 IQ’* 5.89 IU” 2.12 IO” 7.70 IU” 2.22 IU’ 7.46 IQ” 

3 lo“ I.90 IQ’0 2.44 IU” 5.80 lo’” 5.09 IU” 7.38 IU” 9.00 IU’J 1.64 IOJ 5.53 1P 

W-188 I IO’ 4.55 IU” 4.84 IU’* 5.80 IU” 2.11 IQ” 3.53 IU” 1.07 IU” 8.41 lti 2.54 lti 
3.34 1e LLI W811 

3 IU’ 3.31 IU” 5.57 lo”* 2.76 lU’* 3.25 IU” 9.52 IO-” 1.42 IU’* 6.78 IO-’ 2.11 IO-’ 
2.33 lfl LLI W811 

Rc-177 8 IU’ 3.76 IU” 1.72 IU” I.61 IO-‘* 2.26 lU’* 1.39 lo’” 2.48 IO-” 4.04 IU” 1.46 IO” 
1.42 IQ’@ ST wall 

Rc-178 8 IU’ 1.92 IU” I.12 lo’” I.17 lo’” I.14 IU” 6.34 lo”’ 4.35 1u’* 4.85 IQ” 1.56 IO” 
I.91 IQ” ST W811 

Rc-181 8 IO-’ 1.38 IU” 6.12 lo”’ 5.57 lo”’ 8.11 lo”’ 6.06 IO-” 1.55 IU’ 5.76 IU” 281 IQ” 

Rc-182 8 IU’ I.27 IU” 5.49 lo”’ 4.71 IU” 7.08 IO-” 5.07 IU” 9.47 IU’O 3.89 IO”’ 201 lo-” 
12.7 h 
Rc-182 8 IQ’ 5.43 IU’O 2.56 IO”’ 2.32 IO-” 3.33 lo-‘0 2.54 IO-” 3.77 lo” 1.85 IO” 9.18 1Q” 
64.0 h 
Rc-I84 8 IU’ 3.83 IU” 2.26 IO”’ 2.16 IQ” 2.19 IO”’ 2.23 IQ” 1.53 IO” I.16 IU’ 5.91 lo-” 

Re- I84m 8 IU’ 3.00 IU’O 2.09 IO-IO 2.08 IQ” 2.62 IO-” 2.24 IU” 2.61 lU* 1.83 IO-’ 7.97 lo-‘@ 

Rc-186 8 lo” I.00 IU’O 9.54 IO.” 9.53 IU” 9.89 IO-” 9.69 IU” 4.79 IO” 1.95 IO-’ 7.98 IV’@ 

Re- I86m 8 IO-’ 2.08 IO.10 1.99 IU’O 2.00 IU’O 2.11 IU’O 2.06 IU’O 2.81 lo” 2.85 IO-’ 1.08 IQ’ 
1.06 Iti ST W811 

Rc-187 8 lo” 3.94 IU” 3.94 IU” 3.94 10-I’ 3.94 IU” 3.94 IU” 1.05 IU” 6.64 IU” 257 lo-” 

Re-I88 8 IU’ 8.32 IU” 7.79 IQ” 7.15 lo”’ 7.95 IU” 7.80 IO-” 6.62 lU* I.93 IU’ 8.31 I@‘@ 

Rc-l88m 8 IU’ 1.86 IO.” 1.60 Iu’* 1.60 lo”* 1.74 1u’* 1.59 lo.‘* I.25 IO”’ 4.46 IU” I.83 IQ” 

Re-189 8 IU’ 5.81 IU” 4.87 lo.” 4.81 lo”’ 5.18 IU” 4.92 IO-” 3.48 IO-’ I.09 IU’ 4.67 IQ” 

Ch-180 I 10-I 5.92 IU” I.90 lo.” I.61 IQ’* 2.21 lo’” 9.61 lo”’ 1.45 lo”’ 3.98 10”’ 1.42 IO-” 

0s181 I 10.2 7.80 IU” 1.29 lo”’ 5.13 Iu’* 2.18 10”’ 7.52 IQ’* 6.21 IO-” 2.46 IU’O 9a6 lo-” 

0~182 I lo” 6.75 IO”’ 8.09 IO-” 1.47 IU” 1.65 IO”’ 5.40 IU” 2.82 10’” I.52 IQ’ 6.59 IO-” 

Or-185 I 10-I 8.35 IU” I.25 IO.” 5.24 IQ” 2.16 IO”’ 8.91 IU” 2.65 lo”’ I.16 IO-’ 6.11 IQ” 

OS- I89m I 10.2 1.69 lo”’ 1.29 IQ” 1.06 lo”’ 1.57 IQ” 1.18 IU” 1.07 IU” 6.02 IQ” 1.81 IQ” 

OS-191 I lu* 1.18 10.” I.51 lo-” 5.06 10.” 4.82 lo”’ 1.72 IO-” 3.40 IO’” 1.95 IO-’ 6.23 IO-” 
6.61 lo3 l-l-1 W811 

Ch-l9lm I lU* 6.70 IU” 8.26 IU” 2.68 IU” 2.17 IQ’* 9.52 IO-” 1.79 IU” 3.38 IU” 1.04 IQ’@ 

or-193 I IQ’ 5.16 IU” 6.62 IU” 1.76 lo”’ 1.46 IU” 5.14 lo”* 8.76 IU” 2.87 IU 8.71 IO”’ 
a47 lo* l-l-1 W811 

e-194 I lu* 2.75 IU” 2.16 IO”’ 2.12 IU’O 2.25 IU” 2.14 IO”’ 2.07 IO”’ 9.24 IQ’ 2.94 IO3 
3.06 Iti LLI W811 

1m 
lr-182 I lo’* I.06 IU” 2.29 lo’” I.51 IU” 3.34 lo’” 1.28 lo’” 1.49 IU” 1.03 IU’O 3.45 lo”’ 

3.30 IQ” ST W811 
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Table 2.2, Ingestion, Cont’d. 

hnmittd hu Equiv8lcnt per Unit ht8ke (Sv/Bq) 

Nuclidc fl hnrd Breast Lung R Marrow B Surfra lllpid Rcmrinder Effective 

h-184 I lo-’ I.33 IU’O 2.36 IU” 9.53 IU” 3.65 lo-” 1.27 lo“’ 1.20 IU” 4.86 IU” Id8 lQ’@ 

Ir-I85 I IO’ 2.08 IU’O 2.83 lo“’ 7.26 lo’” 5.64 IU” 1.87 IU” I.36 IU” 7.85 IU’O 3.a lo-“ 

lr-186 I IO’ 6.28 IO-” 8.34 IU” 2.00 IU” 1.47 IU’O 4.96 lo“’ 3.19 IU” I.31 IO-’ 5.86 lCM 

Ir-187 I IU’ I.12 IU’O 1.48 IO” 3.60 IQ” 3.12 IQ” 1.00 IU” 4.96 IU” 3.57 IU’O 1.42 lO-” 

lr-188 I IQ’ 9.83 IU” 1.25 IU” 2.91 IU” 2.17 IQ” 7.45 IU” 5.69 IU” I.59 IO-’ 7.73 lo-” 

b-189 I IO’ 1.24 IU” 1.36 IQ” 3.17 lu’* 4.82 IU” 1.56 IU” I.61 lU’* 8.16 IU’O 2.84 IU” 
267 lti LLt W811 

h-190 I IU’ 1.66 IQ’ I.99 IU’O 4.37 lo”’ 3.92 IU” 1.36 IO”’ 1.39 IO” 3.24 IO’ 1.47 lr’ 

lr-l9Om I 10’ 6.74 lU’* 7.94 IU” 1.64 IU” 1.58 lo”* 5.46 IU” 5.68 IU” 2.17 IU” 854 IO-” 

lr-192 I IU’ 1.03 IO-’ I.51 IU’O 6.54 IU” 2.54 IO”’ I.11 IU’O 3.78 IU” 4.08 lo” 155 1e 

lr-l92m I IU’ 3.63 IU” I.55 lo”0 1.59 IO”” 2.21 IQ’0 1.57 IU’O 1.06 IU’O 8.53 IU’O 4.23 16-n 

lr-I94 I lo“ 4.33 lo”’ 6.33 lU’* 2.17 IO-” 1.03 lo”’ 4.15 IU” I.19 lo’” 4.72 IO-’ 1.43 lo-’ 

Ir-l94m I IU’ 2.83 IO-’ 4.58 IO”’ 2.31 IU” 7.16 IO”’ 3.27 IU” 1.26 IO”’ 5.18 lo” 246 lo3 

Ir-195 I IU’ 4.96 lo“’ 7.76 IO-” 2.99 lo”’ 2.21 IU” 7.35 lo”’ 4.60 IQ” 3.03 IU’O 9.2s lo-” 

bl95m I lo” 4.70 lo”’ 7.11 IU” 2.42 lo”* 1.40 lo”’ 4.63 IQ’* 2.94 lo”’ 5.38 IU” 1.76 IQ” 

pbm 
R-186 I lu* 8.70 IO” 1.45 IQ” 5.34 IU” 2.35 IU” 1.99 lo-‘* 6.43 IU” 2.16 10” I.10 lo-” 

Pt-188 I I@ 8.38 IO”’ 9.60 IU” 1.93 lo”’ 2.06 IO-IO 7.07 10-l’ 7.29 IU” 2.14 IO-’ r.96 lo-‘@ 

Pt-189 I lo’* I.12 IU’O 1.43 lo”’ 3.22 IU” 3.46 lo”’ I.09 IU” 4.38 lo”’ 3.59 IQ’0 I.43 lo-‘@ 

Pt-I91 I IO-1 3.08 IQ” 3.41 lo”’ 5.33 IU” 9.57 IO” 2.98 lo”’ 1.08 IU” 9.97 IU’O 3.94 IQ’@ 

Pt-I93 I Iu* 2.02 lo’” 2.95 IU” 2.73 IO”’ 3.35 lo”’ 2.94 IO-” 2.97 IO-” I.05 IU’O 3.21 lo”’ 
3.60 lo-‘@ LLI W811 

Pt-l93m I IO-’ 1.69 IO” 2.25 lo’” 9.02 lo”’ 7.13 IU” 2.62 IO-” 7.60 IU” 1.62 lo” 4.90 IO’0 
5.a lo* LLI W811 

Pt-l95m I 10-Z 9.16 lo”’ I.06 IU” 2.09 lu’* 3.99 lo”’ I.25 IQ” I.11 10.” 2.20 lo“ 6.91 IO”’ 
7.22 IO-’ td W811 

Pt-197 I IO-* 1.49 IU” 1.90 lo”* 5.58 IO-” 5.58 IO-‘* I.91 lo’” 3.32 IU” 1.u lo-* 4.35 w” 

Pt-l97m I lu* 4.67 lo”* 7.76 IO” 3.44 lo”’ 1.85 lo”* 6.28 IU” 5.97 lo”’ 2.77 IU” 8.46 16-l’ 

Pt-I99 I 10’1 1.97 lo”* 5.07 10-l’ 3.66 IU” 7.09 lo”’ 2.78 IU” 3.80 lo”’ 9.51 lo-” 292 IQ” 

PC-200 I IU’ 1.08 IU” I.52 lo”’ 3.98 lo’” 2.80 IU” 9.80 lo’” 1.33 lu’* 4.23 IU’ I.36 1oJ 

Gold 
Au-193 I lo” 8.97 IQ” I.17 lo”’ 3.53 IO” 3.35 IU” I.18 IU” 1.89 IO” 4.22 10” I56 lo-” 

Au-194 I IU’ 6.37 IU” 8.90 lo”’ 2.69 IO” 1.55 IU’O 5.92 IQ” I.30 IQ” I.04 10” saa lb” 

Au-195 I IU’ 1.33 IU’O 1.98 IU” 9.07 IU” 6.29 IQ” 2.56 IU” 1.43 IQ” 8.05 10” 28ll6” 

Au-198 I lo” 3.43 IU’O 5.51 IU” 2.44 IU” 8.57 lo”’ 4.06 IU” I.85 lo”’ 3.44 IO’ I.14 Is* 

Au- I98m I IU’ 6.21 IU” 9.00 10”’ 3.61 IU” 1.86 IO”” 7.93 IU” 2.69 IU” 4.14 IO-’ I.U 16’ 

Au-199 I IU’ 9.21 IU” I.63 IU” 8.62 IU” 3.27 IU” 1.57 lo”’ 7.23 IU” 1.50 IU’ 4.82 10” 
JM lo* LLI W811 

Au-200 I lo” 3.22 lo”* 9.67 lo”’ 6.98 IU” I.14 lo’” 5.16 IU” 1.67 IU” 1.78 IO”’ s.46 IQ” 

Au-200m I IU’ 9.29 IU” 1.32 10”’ 4.19 lo“’ 2.15 10” 8.34 lo”’ I.99 IU” 3.11 IO-’ 1.22 la’ 

Au-201 I IU’ 3.41 lo”’ I.31 lo”’ I.14 lo-” I.51 lo”’ 7.09 lo”’ 2.19 lo”’ 5.56 IU” 1.68 lo”’ 
1.92 lO-” ST W811 

M--Y 
Hg-I93 2 lo” 4.19 IU” 5.41 10.” I.40 lo”* 1.52 lo”’ 4.81 lo”* 2.35 lo”’ 2.63 IU” 9.23 IQ” 

I.0 1.23 lo”’ I.14 lo”’ 1.20 IU” 1.78 lo”’ 1.58 IQ” I.10 IU” 6.98 IU” 3.01 lo-” 

4 lo” 3.25 lo”’ 7.23 IO”’ 4.66 lo’” 1.60 10“’ 8.22 lo”* 3.53 IO‘” I.99 IU’O 7.18 lo-” 
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Table 2.2, Ingestion, Cont’d. -~ __-~~ ~_~ 
COmmitId hsc EquivPlcnt per Unit htokc (Sv/Eq) -__-~~--- ~___~_ ___~_ 

Nuclidc fl t?onad Breast Lung R Marrow B Surfaa Thyroid Remainder EtTectivc 

Hg-I93m 2 IO-2 3.61 IU” 4.83 IU” 1.20 IQ” 9.51 IU” 3.18 lo”’ 2.53 IU’* I.18 lo-’ 4.65 IO-” 

I.0 7.98 lo”’ 7.21 IU” 7.31 IU” I.04 IU’O 9.09 lo”’ 7.39 IU” 3.10 IQ’0 I.50 IQ” 

4 IU’ 2.64 IU’O 5.66 IU” 3.32 IU” 9.82 IU” 5.25 IU” 2.73 IU” 8.36 IU” 3.43 16-H 

Hg- 194 2 IO-’ I.51 IQ’ 9.01 lo-‘0 8.31 IU” I.16 IO” 9.46 lo”0 1.85 IU” 2.87 IO-’ 1.66 lo3 

I.0 4.73 IOJ 3.95 IOJ 3.78 Iti 6.04 Iti 5.15 lOI 4.52 IU’ I.51 IO“ 7.711 Iti 

4 IU’ 1.92 Iti 1.58 IO-’ I.51 IOJ 2.42 Iti 2.06 Iti 1.81 IU’ 6.04 Iti 3.12 lti 

Hg-I95 2 IO-* 6.10 IU” 8.l8 lo’” 2.11 lo’” 1.92 lo”’ 6.22 IU” 4.55 IU” 3.01 lo”0 I.09 lo-” 

I.0 1.78 IU” 1.68 lo”’ 1.74 IU” 2.62 lo”’ 2.31 IU” I.71 lo”’ 8.65 IU” 3.94 la-” 

4 lo” 4.68 lo”’ I.12 10-l’ 7.34 IU” 2.18 lo”’ I.21 IU” 6.14 lo‘” 2.22 IU’O 8.39 1U” 

Hg-I95m 2 161 2.41 IQ” 2.86 IU” 6.56 lo.” 6.65 IU” 2.29 lo”’ 3.14 lo”’ 1.82 lo” 6.21 I@@ 

I.0 1.39 IU’O 1.30 lo-‘0 1.32 IO-” 1.87 IO”’ 1.68 IU’O 1.36 IO”’ 7.63 IU” 3.30 ltr” 

4 lo” 2.01 IU’O 6.66 lo”’ 5.36 lo”’ I.12 IU’O 7.78 lo”’ 5.30 lo”’ 1.37 IO-’ 4.96 m-” 

Hg-197 2 lo’* 8.26 lo”’ 9.43 lo’” 2.15 IO-” 3.53 IQ” I.14 lo”’ 1.27 lo’” 7.72 16” 259 WI8 

I.0 6.10 lo”’ 5.66 IU” 5.88 lo”’ 9.59 IU” 8.54 lo”’ 5.69 lo”’ 3.63 IO-” 1.96 ltr” 

4 IQ’ 7.43 IQ” 2.71 IU” 2.34 lo”’ 5.81 lo-” 3.93 IU” 2.22 lo”’ 5.96 IO”’ 213 IQ” 

Hg-l97m 2 lo” 7.89 IU” 9.84 lo.” 2.71 10.” 2.94 IO”’ I.01 lo”’ 1.62 IQ’* 1.63 lo’* 5.14 IV” 

I.0 7.81 lo”’ 7.43 IU” 7.55 IU” I.00 lo”0 9.25 lo”’ 7.39 IU” 4.96 IO”’ 205 IQ’8 

4 IQ’ 7.83 lo”’ 3.34 IU” 2.94 IO-” 5.54 IU” 4.05 lo-” 2.82 IQ” I.16 lo” 3.86 IO-” 

Hg- I99m 2 IO-’ 2.43 IU’* 6.11 IU” 4.17 IU” I.16 lo’” 4.35 IO-” 2.92 lo”’ 7.83 IU” tu lo-” 

I.0 1.94 lo”* 2.04 lo”* 2.14 IU” 2.29 lo’” 2.09 lo’” 1.74 lo’” 4.73 lo”’ 1.56 IU” 
2.18 IO- ST wall 

4 IQ’ 2.37 lo’” 7.76 IU” 6.17 lo”’ 1.29 10’” 6.27 IU” 2.28 lo”’ 7.46 IQ” 2.33 lo”’ 
217 1C” ST W811 

Hg-203 2 IO-2 3.30 IU’O 5.41 lo-” 2.69 IO-” 9.38 lo”’ 4.61 lo”’ 2.15 IU” I.71 IU’ 6.21 IO-” 

I.0 1.37 lo3 1.23 IO-’ 1.23 lo” 1.69 IO-’ I.51 IO” 1.29 lo’* 7.10 IU’ 3.09 lo* 

4 lo” 7.32 IU” 5.12 IU” 4.95 IQ’0 7.15 IU’O 6.15 IU” 5.14 IU’O 3.74 lo” I.56 lo-’ 

n-194 I.0 1.46 IU” 1.85 IU” 2.17 lo”* 1.90 lu’* 1.44 lo”* 9.50 IU” 1.65 IO-” 6.15 IU” 
s.29 IC” ST W811 

Tl-l94m I.0 5.01 16” 6.10 IQ’* 7.03 1u’* 5.96 lo”* 4.70 IU” 3.52 10’” 7.50 IU” 2.65 IU” 
2.83 I@’ ST wall 

n-195 I.0 8.74 lo"* 8.33 IU” 8.84 IQ’* 9.19 IU” 7.85 lo’” 6.43 IU” 5.04 lo”’ 211 lo-” 

n-197 I.0 9.61 IU’* 8.93 IU’* 9.46 IU” I.17 IU” 1.03 lo”’ 7.88 lo”’ 3.80 IU” I.82 lo-” 

Tl-198 I.0 5.07 IU” 4.18 IO-” 4.18 IO” 4.69 lo”’ 4.08 IU” 3.65 lo”’ 1.22 IU’O 6.86 IC” 

Tl-l98m I.0 2.09 IU” 1.93 lo”’ 2.02 IQ” 2.17 IO-” 1.89 IU” 1.65 IU” 9.58 lo”’ 4.38 IQ” 

n-199 I.0 1.34 IU” 1.22 IU” 1.29 IQ” 1.69 IU” 1.49 IU” I.12 IU” 4.20 IO-” 221 IQ” 

n-200 I.0 1.55 IU’O 1.34 IU’O I.34 IQ’0 1.60 IU’O I.41 IU’O 1.27 IU’O 2.65 IU” 1.82 lo- 

n-201 I.0 6.19 IU” 5.41 lo”’ 5.78 lo”’ 8.71 10”’ 7.76 IU” 5.19 lo”’ I.21 IU’O a.11 IIT” 

n-202 I.0 3.53 IU’O 2.98 IO”’ 3.18 IU” 4.01 IU’O 3.53 IU’O 2.85 IU’O 5.33 IU’O 3.98 IO-‘@ 

n-204 I.0 6.57 IQ” 6.57 IU” 6.57 IO-” 6.59 10” 6.59 IU” 6.57 IU” 1.49 lo” 9.08 10-n 

IRd 
PbI95m 2 IQ’ I.12 IU” 3.29 IO” 2.49 IQ’* 4.50 IQ’* 4.43 IO” 3.64 lo”’ 6.73 IQ” 245 IQ” 

Pb198 2 IU’ 3.39 IU” 7.21 IU” 4.38 IQ’* I.49 IU” I.30 IU” 1.65 IU” 1.07 IU’O 4.43 IV” 

Pbl99 2 IQ’ 4.93 IO” 1.06 IQ” 5.78 IU” 1.69 IU” 1.23 IO” 1.29 IU” 1.43 IU’O 6.01 II” 

Pb200 2 IU’ 4.14 IU’O 6.62 IQ” 3.23 lo”’ 1.74 IU’O 3.60 IU’O 1.70 IU” I.06 IU 4.67 lQH 

Pb201 2 IU’ 1.84 IU’O 2.93 IO” I.21 IU” 6.55 lo”’ I.01 IU’O 4.89 lU’* 4.32 IU” 1.92 IC” 

Pb202 2 IU’ 5.76 IO-’ 6.45 IO-’ 6.39 IQ’ 2.63 Iti 3.73 Iti 5.88 IO-’ 9.63 IO-’ 1.05 1e 

Pb202m 2 IU’ 1.63 IU” 3.04 IU” 1.42 IQ” 4.45 IO” 2.47 IU” 4.15 lu’* 3.32 IU” 1.53 lo- 
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Table 2.2, Ingestion. Cont’d. 

Committed Lhxc Equivalent per Unit Intake (Sv/Bq) 

Nucliic fl Gonad Brurt Lung R Marrow B Surface Thyroid Remainder Efteaivt 

Pb-203 2 lo-’ 2.44 IO’0 3.65 lo”’ 1.77 lo”’ I.21 IO-‘0 3.34 10’0 9.12 IO-‘* 6.66 l(r” 2.93 lo-” 

Pt+205 2 IO-’ 2.21 lo“’ 2.32 IO-” 2.04 IV” 1.72 lo” 3.78 IO’ 2.17 IO-” 3.64 lo”0 4.41 lo-“ 

Pb-209 2 lo” 5.37 lo”’ 5.37 lo”’ 5.37 10-l’ 2.19 IQ’* 2.09 IV” 5.37 IO-” 1.88 IQ’0 5.75 la-” 

Pb-210 2 IO-’ I.25 IO-’ I.25 IO“ 1.25 IO’ 1.48 lo-’ Zl6 104 1.25 IO’ I.85 Iti 1.45 lti 
Pb-21 I 2 IO-’ 1.97 IO-” I.91 lo“’ 1.90 IO-” 3.07 IO-” 1.60 IO-10 1.88 I@” 4.10 IO-‘0 1.42 lo“’ 

Pb-212 2 IO-’ I.96 IV 1.67 IO-’ I.63 lo” I.51 Iti 1.66 lo-’ 1.62 IO-’ I.51 Iti 1.23 lo’ 
Pb-214 2 10’ 3.19 lo”’ 2.42 lo”’ 2.32 lo‘” I.\2 10’0 I.10 rti 2.\4 I@” 3.58 ~‘0 1.b9 lWN 

Bi-200 5 IO-’ 3.40 IV” 7.51 IO-” 4.80 IO” 1.06 lo”’ 4.03 IO-” 4.99 IU” I.25 IO-‘0 4.92 1c” 

Bi-201 5 IO-’ 9.03 IO-” l.S2 10-l’ 6.12 IO’” 2.47 I@” 6.60 I@” 8.W lo”’ 3.26 IO-” i.n iP 

Bi-202 5 IO“ 8.99 I@” 1.86 IV” 9.68 IO-” 2.55 IO” 9.37 IO” I.14 lo-” 2.24 IO-‘* 9.71 1v” 

Bi-203 5 IO-* 6.69 IO-lo 9.74 lo”’ 2.71 I@” l.SB I@” 5.47 IV” 4.85 IO-” I.25 IV s.00 IV” 

Eli-205 5 IQ’ 1.52 IO” 1.97 I@‘0 4.40 lo”’ 3.33 lo”0 I.17 IO’O 1.07 IQ” 2.09 lo-’ 1.00 103 

Bi-206 5 IO-2 2.86 lo” 3.64 lo”O 7.76 I@” 6.18 I@‘0 2.14 IO” 1.15 IO-” 4.69 IO” 2.27 la3 

81-207 5 IO’ I.57 IO-’ 2.01 I@‘0 4.43 lo”’ 3.47 lo”0 I.21 10’0 1.20 IO” 3.35 IO+’ I.48 109 

Bi-210 5 I@’ 1.97 IO-” 1.97 IV” 1.97 lo”’ 1.97 lo-” 1.97 IO-” 1.97 IO“’ 5.72 IO-’ 1.73 lo3 

Bi-2lOm 5 IO” 1.36 lo” 1.07 IQ 1.04 IO-’ I.11 IO- I.Ob IQ’ I.04 IQ’ 8.38 Iti 2.59 Iti 
3.06 lo-’ Kid’ltp 

Bi-212 5 IO’ 2.76 IV” I.16 IO-” 9.86 IO-” 1.29 lo”’ 9.14 IO-” 7.11 IO-.” 9.16 IO” 2.87 lo-‘@ 

Bi-213 5 IO“ 6.17 IO’” 4.73 IQ” 4.56 IO-‘* 4.89 IQ’* 4.45 IO’” 4.20 IO” 6.30 IO-” 1.9s IO-” 

Bi-214 5 I@’ 5.17 IO-” 2.55 IO-” 2.38 IO’” 2.51 IO-” I.51 IO--” 8.55 IO-” 2.47 IO-” 7.6) IO=” 
8.U 1Q” ST wall 

Pdalr 
PO-203 I I@’ 4.82 IV” 9.29 IO-” 4.79 lo”2 1.32 IO” 5.17 IO-” 1.03 IO” 1.28 IO-” 5.41 lo-” 

P&205 I IO-’ 6.26 lo”’ 1.34 IO-” 7.29 IO-” 1.85 I@” 7.48 IO-‘* 1.84 IO-” 1.46 IO-10 b.49 1Q” 

PG-201 I I@’ 1.85 l(rto 3.09 I@” I.16 lo”’ 4.70 IV” 1.76 lo”’ 3.16 lo.” 3.64 lo”0 1.a IO” 

PO-210 I I@ 8.23 Iti 8.23 IO-’ 8.23 lo-’ 8.23 lOa 8.23 Iti 8.23 Iti 1.52 Iti 5.14 lo-’ 

Aatatht 
At-207 1.0 2.16 I@” 2.14 I@” 2.14 IO-” 2.18 lO-‘o 2.14 IO” 2.12 l(r’O 2.85 IO” 2.3b 1w” 

AI-21 I I.0 I.06 IOJ I.06 IOJ I.06 IO-’ l.Ob IO-’ I.06 la’ I.06 IOJ 1.09 IOJ 1.07 1e 

FNdr 
Fr-222 1.0 5.76 IO-” 5.76 IO-” 5.76 IO” 5.76 IO-” 5.76 IO-” 5.76 IO-lo 8.69 IV” Lb4 1CH 

Fr-223 I.0 2.32 IO-’ 2.32 lo-’ 2.32 IO-’ 2.32 IO- 2.32 lo” 2.32 IO-’ 2.35 IO-’ 2.33W 

Ra-223 2 lo“ 4.26 Iti 4.23 lo-’ 4.23 Iti 2.80 I@’ 2.93 1v 4.23 Iti I.10 IO-’ I.78 IW’ 
Ra-224 2 IO-’ 2.12 lcr’ 2.06 lo’ 2.05 lo’ I.52 I@’ 1.59 IV 2.05 lo-’ 7.15 lti 9.89 lo’ 
RI-225 2 IO-’ 3.37 lo-’ 3.37 IO-J 3.37 lo-’ I.68 IO’ I.niV 3.37 lo’ 4.09 lo-’ 1.04 IO-’ 
Ra-226 2 IO-’ 9.16 lo-’ 9.17 lo-’ 9.16 lo-’ 5.98 IO-’ 6.lUlV 9.15 lo-’ I.03 IO-’ 3.58 10-l 
RI-227 2 IU’ 3.65 IO-” 2.31 IO-” 2.16 IO-‘* 4.30 IO-” as4 IV 1.84 I@‘* 9.56 IU” 6.10 IV” 
RI-228 2 lo” 1.58 IV 1.57 IO-’ 1.57 IO-’ 6.53 IO’ s.82 1r 1.57 I@’ 1.63 IO-’ 3.88 I’.? 
Actyr 
h-224 I IU’ 6.36 IO-” 6.82 IV’* I.81 IO-” 9.65 IO-” 1.05 IO’ 2.04 lo“’ 2.48 lo’ 6.03 IV’0 

7.16 1e LLI wall 
AC-225 I IQ’ 1.36 IO’ 2.73 IO-” 3.98 IO-‘* 7.99 lo3 9.94 IOJ 5.49 IQ” 8.57 Iti 3.00 lo’ 

2.82 1c’ LLI wall 
AC-226 I IO-’ 2.30 10.” I.12 IO-” 1.73 IO-” 7.10 IO-‘0 9.46 I@’ 1.44 IO” 3.68 lo’ I.15 Iti 

1.10 1w’ LLI wall 
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Table 2.2, Ingestion, Cont’d. 

Committed Dac Equivalent per Unit Intake (Sv/Bq) 

NUCU fl Gonad Breast Lung R Marrow B Surface Thyroid Remainder Effective 

AC-227 I IQ’ 8.31 IQ’ I.41 IQ’0 2.20 IQ’0 5.40 Iti 6.73 1e 7.55 IQ” 3.08 lo-’ 3.80 Iti 
k-228 I IO-’ 1.79 IO-‘0 2.31 IO-” 7.34 IO-” 2.75 IO-” 3.01 IO-’ 9.39 IO-” 1.38 lti 5.8s lC’@ 

Tb-226 2 Iti 1.83 IO” 8.74 IO-” 7.74 10.” 6.07 IO-” 6.25 lo”* 4.88 ItIt” 8.32 I@” 2.50 IO-‘0 
2.70 lr’ ST wall 

n-227 2 Iti 2.9s l(1” 1.40 IQ’0 1.25 IO-” 5.69 IO-’ 6.84 Iti 1.23 IU” 2.47 lo’ 1.03 lti 

I-b-228 2 lti 2.53 I@ 2.33 IV’ 2.31 IQ’ 1.93 I@’ 2.37 lo* 2.30 IO-’ 3.86 Iti 1.07 IO-’ 
Tb-229 2 Iti 4.69 IO-’ 4.57 IV’ 4.56 IO-’ I.91 lo4 %3u 104 4.55 II? 2.80 lo-’ 9.54 IO-’ 
TlI-230 2 Iti 6.82 IO” 6.80 IQ’0 6.80 IO-” 2.89 IO’ 3.(8 ls4 6.80 I@ 1.54 Iti 1.48 IV’ 
Tb-231 2 Iti 2.08 IV” 1.44 IO-‘* 1.43 IO-” 5.30 IO’” 3.17 lo-” 8.80 IO-” I.19 la’ 3.65 lC’@ 

l-h-232 2 Iti 1.25 IO-’ 1.26 IO-’ 1.25 lo-’ 1.48 lo’ 1.85 lob I.21 IO-’ 1.47 Iti 7.38 I&’ 
Tb-234 2 lo-’ 3.12 I@” 3.57 10’2 7.05 IO-” 1.84 lo”’ 2.08 IQ” 2.88 I@” 1.23 Iti 3.69 IO-’ 

4.30 Iti LLI wall 

Pa-227 I IO-’ 8.23 IO-” 2.01 IV” 1.34 IV” 4.09 IO” 4.92 IO-” 8.1 I I@” I.18 IIT’ 3.55 lP 

Pa-220 I IO-’ 5.56 IQ” 7.22 IO-” I.58 IV” 8.92 IO-” 9.59 IOJ 2.08 IO-‘* 1.96 Iti 1.13 l@ 

Pa-230 I IO-’ 6.75 IO-” 8.06 IV” 1.42 IO-” 1.78 IO-* ro51e 2.06 I@” 2.23 Iti 1.68 lo3 
Pa-23 I I IO-’ I.21 I@‘0 7.81 I@” 6.80 lo”’ 5.78 Iti 7.22 lob 6.33 I@’ I.71 lo’ 2.86 Iti 
Pa-232 I IO-’ 5.44 IO-‘0 6.95 IO-” I.46 I@” 5.19 l(r’O 5.11 lcr’ 1.97 I@‘* 2.00 IO-’ 9.6s lP 

Pa-233 I IO-’ 2.58 IO-” 2.71 I@” 3.70 IO-‘2 6.89 IO-” 1.02 IQ’O 4.81 I@” 3.00 IO-’ 9.81 IO-lo 
1.02 lti LLI wall 

Pa-234 I I@’ 3.30 I@‘0 4.99 lo”’ I.51 IV” 7.86 IV” 2.74 IQ” 1.86 I@* I.61 IO-’ 564 1e 

UrvLr 
u-230 5 IO’ 8.30 IQ’ 8.28 IO-’ 8.27 IO-’ 2.85 IO-’ 3.43 104 8.27 I@’ 3.40 I@’ 2.u IO’ 

2 lo-’ 3.58 IO-” 3.34 IO-‘0 3.31 IO-‘0 I.14 IOJ 1.37 IV 3.31 lo”0 1.02 IO-’ 3.62 lti 
U-231 5 IO’ 9.35 IO-” 9.69 NT’* 2.03 I@‘* 4.30 IO-” 1.39 IU’O 9.54 I@” 9.36 I@” 3.15 IO-‘0 

2.96 Iti LLl wall 
2 IO-’ 9.69 IU” 9.03 10’2 1.02 lo-” 3.13 IV” I.45 IO-” 7.73 IO-” 3.20 IO-‘o 

‘;.t :z LLI wall 
U-232 5 IO’ 8.27 IO-’ 8.33 I@’ 8.29 IO-’ 4.19 I@’ Lb3 lP 8.11 IQ’ 3.35 IQ’ 3.54 IO-’ 

2 IV’ 3.34 I@‘0 3.33 IV’0 3.32 10.” 1.68 IO’ 2.65 IO-’ 3.25 lO-‘o 2.83 Iti 1.87 lo-’ 

U-233 5 IIT’ 2.62 IQ’ 2.62 IO-’ 2.62 I@’ 7.36 Iti 1.16 lti 2.62 IU’ I.10 I@’ 7.81 lo’ 
2 IO-’ 1.07 IQ’0 I.05 IU’O 1.05 IO-‘0 2.95 lo” 4.62 Iti 1.05 IO-10 1.78 Iti 7.15 lo* 

u-234 5 IO’ 2.59 IO-’ 2.58 lo’* 2.58 I@ 7.21 IO-’ 1.13 104 2.56 IV I.09 I@’ 7.66 lo’ 
2 I@’ 1.06 IW’O 1.03 IU’O 1.03 IO-10 2.88 IO- 4.52 Iti 1.03 IQ’O 1.77 lti 7.06 103 

U-235 5 IO-’ 2.67 IO-’ 2.49 lo” 2.46 10.’ 6.81 IOJ 1.05 104 2.45 lo-’ 1.03 IU’ 7.19 Iti 
2 lo” 3.34 IO.‘0 I.21 lo”0 I.01 IO-10 2.78 IO” 4.20 Iti 9.82 lo”’ 1.84 Iti 7.22 lo’ 

U-236 5 IO-’ 2.45 IO’ 2.45 IQ’ 2.45 lo” 6.83 IOJ 1.07 lti 2.45 I@’ 1.03 IQ’ 7.26 Iti 
2 I@ I.00 IO-‘0 9.79 lo”’ 9.79 IO-” 2.73 IO” 4.28 lo-’ 9.79 IO-” 1.67 Iti b.6u 103 

U-237 5 I@’ 1.75 1’3’0 2.02 I@” 4.98 lo”* 9.50 lo-” 4.41 lo-‘0 2.77 IO-” 2.59 IO-’ 8.48 I@” 
a.47 103 LLI wall 

2 I@’ I.81 IO”’ I.81 IO-” 2.17 IV’* 5.69 lo”’ 3.39 I@” 2.31 I@” 2.67 IV’ 8.57 IO”’ 
8.89w LLI wall 

U-238 S IO-’ 2.31 IO-’ 2.31 IO-’ 2.30 It? 6.80 IOJ 1.01 lo4 2.30 lo” 9.69 lti 6.88 lti 
2 IO-’ 1.02 IO-10 9.33 IQ” 9.22 IO-” 2.72 lo” 4.04 IOJ 9.20 lo”’ I.61 Iti 6.42 103 

U-239 5 IO-’ 1.42 IO-” 2.35 IO”’ I.21 IO“’ 6.48 lo”’ I.52 I@” 2.23 IO“’ 6.72 IV” 2.07 lo-” 

2 IO-’ 1.45 IO-” 2.21 IQ” 1.03 IO-” 5.13 lo”’ 2.31 IO-” 4.60 I@” 6.80 IO-” 2.09 w” 

U-240 5 lo“ 1.22 l(r’O 1.79 lo”’ 6.01 IQ’* 3.76 I@” 4.w 10-l’ 2.93 IQ’* 3.75 IO-’ 1.16 l@ 

2 IO-J 1.24 I@” I.60 I@” 3.69 I@‘* 2.62 I@” 1.02 IU” 5.59 10-l’ 3.88 IO” 1.20 lti 
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Table 2.2, Ingestion, Cont’d. 

Committed Dose Equivalent per Unit Intake (Sv/Bq) 

Nuclide fl Gonad Breast Lung R Marrow B Surface Thpid Remainder ElTcctivc 

NV 
Np232 I IU’ 3.33 IU” I.19 IU” I.15 lo’” 6.25 lU’* 6.30 IU” 1.04 IU” 2.11 IO” 1.01 IC” 

Np233 I IO-’ 9.36 IO” 2.45 IO-” 1.75 IU” 5.16 lo”’ 2.05 IU” 7.31 IO” 5.45 IO-” I.9 IQ” 

Np234 I IU’ 8.42 IU” I.11 IU’O 2.28 IU” I.86 10” 6.89 IU” 3.79 IU” 1.63 Iti 7.43 lo-

Np235 I IU’ 1.30 IU” 5.36 IU” I.05 IU” I.64 IU” 1.47 IU’O 2.41 IU” I.86 10” 6.5b IU” 
b.32 IQH LLI wall 

Np236 I IU’ 5.24 lo-’ 9.88 IU” 9.29 lo”’ 4.24 IU’ 5.29 ls4 5.18 IU” 3.63 Iti 2.34 IU’ 
I.15 Id y 
Np236 I IU’ 6.44 IO-” 3.47 IU’* 5.66 IU” 3.34 IU’O 4.0s 103 4.41 10-l’ 6.38 IQ” 3.70 lo“0 
22.5 h 
Np237 I IU’ 2.46 IU’ I.45 lo”0 1.53 IU’O 2.18 IOd 2.72 Iti I.10 IU’O 2.10 IO-’ I.20 101 
Np238 I IU’ 3.89 IU” 4.81 IU” 1.02 IQ” 2.17 IU” 1.77 IO-’ I.50 IU” 2.97 IO-’ 1.08 103 

Np239 I IU’ 1.62 IU” 1.72 IU” 2.40 lo’” 4.66 IO-” 3.59 lo”’ 2.07 IQ” 2.17 IO-’ 8.82 IU’O 
8.72 IO-’ LLI wall 

Np240 I IU’ 2.50 lo”’ 5.72 IU” 3.49 IU” 7.74 lo”2 3.44 IU” 3.46 lo”’ 1.85 IU” L40 lo-” 

Pbth 
Pu-234 I lo” 7.82 lo”’ 9.21 lo”* 1.85 IU” 4.47 lo”’ 3.28 IQ” 4.69 lo”’ 4.73 IU’O i.n 10~~ 

I IO-’ 7.48 IU” 9.02 lo”* 1.59 lo’” 2.13 IQ” 3.83 lo”’ 2.27 IQ” 4.61 IQ” 1.62 lo-” 

I IQ’ 7.45 lo”’ 9.00 lU’2 1.57 lo”2 1.89 lo”’ 9.35 lo’” 2.03 IQ” 4.61 IU” 1.61 10” 

Pu-235 I lo” 5.59 10-l’ 1.74 IU” 1.40 lo”’ 3.32 IO-” 1.36 lo”’ 6.03 IU” 4.98 lU’* 1.72 lO-‘1 

I loa 5.59 IU” 1.74 lo”’ 1.40 IQ” 3.32 lo”’ 1.32 lo”’ 6.02 lo”’ 4.98 IU” 1.72 lU-” 

I IU’ 5.59 IU” 1.74 lo”’ 1.40 IQ” 3.32 lo”’ 1.32 IU” 6.02 lo”’ 4.98 lo”* 1.72 IQ’* 

Pu-236 I IO-’ 7.82 IOJ 2.77 lo”’ 3.47 lo”’ 4.49 IO-’ 5.61 lti 1.56 IU” 2.43 lo“ 3.15 10.7 
I loa 7.82 lo” 2.87 lo”* 3.48 lU’* 4.49 IQ‘ 5.61 IQ' I.56 lU’* 3.93 IOJ 3.60 lOI 
I lo-’ 7.85 10” 3.90 IU” 3.49 IU” 4.49 IU’ 5.61 lti I.56 IQ” I.90 loa 8.12 lo” 

Pu-237 I IU’ 7.24 IU” 7.17 lo”2 1.02 lU’2 2.57 lo”’ 2.66 IU” 9.23 IQ” 3.23 IU” 1.20 lo-” 

I IO-’ 7.22 IO-” 7.03 IU” 7.79 lo”’ 2.37 lo”’ 9.15 lo’” 3.82 IU” 3.23 IO”’ 1.19 lo-” 

I lo” 7.22 lo”’ 7.02 IU” 7.54 IU” 2.35 lo”’ 7.40 IU” 3.28 lo”’ 3.23 IU” 1.19 16” 

Pu-238 I lo” 2.33 lo” 8.41 IO-” 8.49 IU” 1.27 IO’ 1.u) 10-s 1.99 lo’” 6.00 IU’ 8.65 IU’ 
I IO-’ 2.33 IO-’ 9.28 lo”’ 8.50 IO-” 1.27 IU’ 1.58 w 7.99 lo”’ 7.u IOJ 9.08 IOJ 
I 10-J 2.33 IO-’ 1.80 lo”’ 8.64 lo”’ 1.27 lo-’ 1.58 lo-’ 7.99 IU” 2.18 lti 1.34 IO-’ 

Pu-239 I IU’ 2.64 10.’ 7.69 IU” 7.74 lo”* I.41 lo4 1.76 lob 7.49 lo“2 6.43 lo” 9.56 IU’ 
I loa 2.64 IO-’ 8.09 IO”’ 7.75 IU” I.41 IU’ 1.76 Iti 7.49 16” 7.77 Iti 9.96 lOa 
I IU’ 2.64 IO-’ I.21 IU” 7.89 IU” I.41 IOJ 1.76 10-l 7.50 IU” 2.12 IOJ 1.40 104 

Pu-240 I IU’ 2.64 IU’ 7.97 lo”2 8.07 IU” I.41 lo4 1.76 lob 7.51 IU” 6.43 IO-’ 9.56 IO’ 
I lo4 2.64 IOJ 8.82 IU” 8.08 10-l’ I.41 IO-’ 1.76 Iti 7.51 IU” 7.78 IO-’ 9.97 IOJ 
I IO-’ 2.61 lo” 1.73 lo”’ 8.22 IU” I.41 IO” 1.76 1Q’ 7.51 10-l’ 2.13 I’? 1.40 IOJ 

Pu-241 I lo” 5.66 lo” 2.52 lo”’ 4.45 IU” 2.78 IOJ 3.48 lcr’ I.01 lo-” I.10 Iti 1.85 IOJ 

I Iti 5.66 IU” 2.54 10”’ 4.45 IU” 2.78 IO-’ 3.48 Iti I.01 IO” I.16 lo” 1.87 IO-’ 

I 10-5 5.66 lo”’ 2.79 IU” 4.48 lo”’ 2.78 IU” 3.48 IOJ I.01 IU” I.85 IU” 2.07 IO”’ 

Pu-242 I IQ’ 2.51 lo” 8.00 IO” 7.88 lo”* 1.34 lo4 1.67 lo“ 7.29 lU’* 6.10 IU’ 9.08 IU’ 

I IO4 2.51 lo” 9.58 IO”’ 8.00 IU” 1.34 lo” 1.67 lti 7.30 IO” 7.38 lOa 9.46 Iti 

I IU’ 2.51 lo” 2.54 lo”’ 9.18 IU” 1.34 IO-’ 1.67 10-l 7.38 IU” 2.02 IO” 1.33 lti 

Pu-243 I IU’ 4.58 IQ’* 5.96 IU” I.51 IU” 1.95 lo’” 2.08 lU’* 8.79 IU” 2.96 IO”’ 9.02 lo-” 

I lOA 4.56 lo”* 5.93 lo”’ 1.48 lo”’ 1.83 IQ’* 7.08 lo”’ 5.80 IU” 2.96 IO”’ 9.02 IO-” 

I lo” 4.56 IU” 5.93 lo”’ 1.47 lo”’ 1.82 lo“* 5.71 10-l’ 5.50 lo”’ 2.96 IO”’ 9.02 10” 
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Table 2.2, Ingestion. Cont’d. 

Committed Dou Equivalent per Unit Intake (Sv/Bq) -
Nuclide fl Gonad Breast Lung R Marrow B Surface Thyroid Remainder EfTective 

___-
Pu-241 I IQ’ 2.49 IO’ 3.24 IQ” 3.23 I@” 1.32 Iti 1.64 lti 1.50 I@‘0 6.13 lo” 8.97 I@’ 

I IO-’ 2.53 Iti 7.82 I@” 3.78 IU” 1.33 IO-’ 1.u Iti 1.56 I@” 8.15 IOJ 9.59 IOJ 
I IU’ 2.94 IQ’ 5.36 IU” 9.29 I@‘* 1.33 IOJ 1.65 lo-’ 2.22 I@” 2.84 IOJ I.58 IO-’ 

Pu-245 I I@’ 1.22 IU’O 1.63 I@” 4.01 lo”’ 2.87 IU” 1.25 I@” 4.78 IQ” 2.32 IO-* 7.34 lo-” 

I lo4 1.22 IU’O I.62 IU” 3.98 lo”’ 2.83 IU” 9.74 IU” 4.53 I@” 2.32 IO-’ 7.34 lo-” 

I I@’ 1.22 IU’O I.62 IO” 3.98 I@‘* 2.83 I@” 9.46 I@‘* 4.50 I@” 2.32 I@’ 7.34 IQ” 

Pu-246 I lo” 9.43 I@‘0 1.02 I@‘0 I.51 I@” 2.30 IO-lo 2.69 I@” 2.06 IQ’2 I.12 IOJ 3.66 I@’ 
3.81 lo-@ LLI wall 

I lo-4 9.40 IO’0 I.01 IU’O 1.42 IO” 2.10 IU’O 8.72 IU” 1.75 IU” I.13 IOJ 3.66 IQ’ 
3.82 lti LLI wall 

I I@’ 9.40 IU’O I.01 IU’O I.41 I@” 2.08 IU’O 6.90 IU” I.71 I@‘* I.13 IOJ 3.66 103 

Am-237 I IU’ 9.46 I@” 1.96 IU” 1.07 lo”’ 3.42 I@‘* I.21 lo”’ 7.97 lo”’ 4.84 IQ” 1.78 IQ” 

Am-238 I I@’ 2.92 I@” 5.93 I@” 3.07 lU’2 I.11 IO” 3.66 I@” 3.33 IU” 8.19 I@” 3.51 lo-” 

Am-239 I IU’ 9.16 IQ” 1.07 lo”’ 2.05 IU” 2.83 lo”’ 1.06 IU” 1.37 10-l’ 7.94 IU’O 2.67 IQ” 

Am-240 I IQ’ 7.16 IU” 9.06 I@” 1.86 IQ” I.55 I@‘0 6.95 I@” 2.59 I@‘* 1.56 I@* 6-83 lo-” 

Am-241 I IQ’ 2.70 IQ’ 2.62 IU” 3.36 I@” I.45 lo4 1.81 104 1.32 IU” 6.66 IU’ 9.84 IO’ 
Am-242m I IU’ 2.66 IO-’ I.22 I@” 1.65 IQ” I.41 lo4 1.76 IO-’ 3.77 IQ” 6.20 lo” 9.50 IO-’ 
Am-242 I I@’ 2.74 I@” 9.38 I@” 1.58 IU” 1.24 I@” 1.52 lo” 2.61 IQ” 1.05 I@’ 3.81 lCH 

Am-243 I IU’ 2.71 IU’ I.41 I@‘0 1.95 I@‘0 1.44 I’Y 1.80 lad 6.80 lo”’ 6.61 I@’ 9.79 IO-’ 
Am-244m I I@’ 3.71 I@” 1.89 IQ” 8.09 I@” 2.14 IU” 2.67 I@” 1.50 10”‘ 6.61 IQ” 2.10 lo”’ 

2.26 ltr” ST wall 
Am-244 I I@’ 2.24 lUio 2.97 I@” 7.81 I@‘* 9.72 IU” 6.38 IQ” 9.83 I@” 1.49 IO-’ 5.R IQ” 

Am-245 I lo” I.16 IQ” 1.93 IQ” 8.81 IO” 8.21 I@” 5.23 IQ” I.98 IU” 1.63 IUio 4.88 lo-” 

Am-24bm I IQ’ 5.12 I@‘* 1.68 IQ” I.43 IU” 1.75 I@” 9.38 IO” 1.50 IO” 7.83 I@” 2.54 IQ” 
2s l(r” ST wall 

Am-246 I IQ’ 6.77 IQ” 1.87 I@‘* 1.37 I@” 2.39 I@‘* 1.22 I@” 1.23 lo”’ 1.43 I@‘0 4.54 I@ 

Cm-238 I IU’ 5.81 I@” 9.02 lo”’ 2.69 IU” I.99 10-l’ 6.08 IO” 4.13 I@” 2.38 IO”’ 9.20 IC” 

Cm-240 I lo” 2.71 lo” 9.58 IU” 9.62 IO-” I.66 lti 2.07 l’r’ 9.11 I@” 2.67 Iti 1.69 Iti 
Cm-241 I IU 6.61 I@” 6.68 I@” I.10 I@” 4.98 I@” 4.51 IO” 1.73 IQ” 2.81 IO-’ 1.21 lo* 

Cm-242 I I@’ 5.20 I@’ 8.95 IU” 8.84 IO-” 3.57 lo” 4.46 lo-’ 8.82 lo”’ 4.02 Iti 3.10 IOJ 

Cm-243 I lo-’ 1.73 IO-’ 6.96 IO-” 7.73 IU” 9.81 lo.’ 1.23 104 3.15 10-l’ 4.97 IO-’ 6.79 I@’ 
Cm-2U I IU’ 1.33 IO-’ 8.82 lo”’ 8.81 I@‘* 7.82 lo” 9.77 104 8.44 I@‘* 4.15 IQ’ 5.45 IO-’ 
Cm-245 I IU’ 2.80 IU’ 6.80 I@” 8.34 IU” 1.49 lo4 1.86 IOJ 3.02 IU” 6.79 I@’ I.01 I04 
Cm-246 I IU’ 2.77 I@’ 3.91 IO” 2.67 IQ” 1.48 Iti ld!J 1oJ 1.87 IQ” 6.76 lo” I.00 lo4 
Cm-247 I lo” 2.56 lo” 2.29 lUio 2.66 IU’O 1.36 Iti 1.70 IOJ 1.20 lo”0 6.23 I@’ 9.24 IO-’ 
Cm-248 I lo” 1.02 lo4 I.10 IoJ 6.52 IU’ 5.42 IO4 6.75 lob 3.87 IO-* 2.49 IO4 3.68 lo’ 
Cm-249 I 10-J 4.65 I@” 8.68 IQ” 5.41 IU” 6.20 I@” 6.37 lo”’ 5.53 IU” 8.88 IQ” 2.70 IC” 

Cm-250 I lo” 5.85 IO4 8.66 Iti 5.17 IOJ 3.09 I@ 3-83 1e 3.05 101 1.42 IO-’ 2.10 I@ 
BatkI” 
Bk-245 I IU’ 2.64 ICJ’O 2.76 IO” 3.62 I@‘* 8.16 IQ” 9.79 IO” 3.07 I@” 1.90 IO-’ 6.52 lo-” 

Bk-246 I IO-’ 6.47 I@” 8.08 IQ” I.60 I@” 1.43 IU’O 7.71 IO-” 2.19 IO-” 1.24 IQ’ 548 I@” 

Bk-247 I IQ’ 2.85 I@’ 6.28 IU” 6.42 I@” 2.19 Iti 2.74 lad 3.80 IU” 3.95 I@’ 1.27 lti 
Bk-249 I IU’ 6.99 IU” 4.35 lo“’ 5.10 IQ” 5.36 IO-’ b.6) 1rJ 3.45 I@” 1.39 Iti 3.24 IO-* 
Bk-250-__ I I@’ 6.64 IO” I.14 IU” 4.64 I@” 4.30 IU” 3.48 IU” 5.88 IO” 4.08 I@‘0 1.57 lCM 
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Table 2.2, Ingestion, Cont’d. 

Committd Dose Equivalent per Unit Intake (Sv/Bq) 

Nuclide fl Gonad Breast Lung R Marrow B Surface Thyroid Remainder Effaztivc 

calif& 
CT-244 I I@’ 1.37 lo-” 2.43 IO-” 2.33 IU” I.18 I@” 1.48 IO-” 2.23 lo”’ I.51 IU’O 5.15 lo“’ 

5.31 lCN ST wall 
Cf-246 I IU’ 8.86 lo“’ 7.72 I@‘* 7.64 I@‘* 8.18 IU’O I.01 IO” 7.63 I@‘* I.15 lo-’ 3.86 la, 

Cf.248 I I@’ I.51 IOJ 1.00 IQ” 9.26 I@‘* I.44 lo” 1.80 104 9.13 I@” 5.11 IOJ 9.04 lo-’ 
CT-249 I I@’ 2.86 IU’ 2.33 I@” 2.26 IO-” 2.21 lOA 2.76 Iti I.51 IU’O 4.00 I@’ 1.28 Iti 
Cf-250 I lo” I.12 I@’ 7.44 lo”’ 4.10 lo”’ 9.77 lo” 1.22 lob 3.12 IU” 2.17 I@’ 5.76 IO’ 
Cf.25 I I I@’ 2.92 I@’ 9.36 16” 9.56 lo”’ 2.25 IO4 2.81 rod 5.25 IU” 4.05 IO-’ I.31 lo4 
Cf-252 I IU’ 5.39 IP 1.49 10’9 4.61 IO”’ 4.69 lo“ S.84 104 2.68 I@” 1.58 IQ’ 2.93 IO-’ 

Cf-253 I I@’ 5.16 IU” 2.21 10-l’ 2.15 IO”’ 5.37 IO” 6.72 Iti 2.04 I@” 3.31 IO-’ 3.78 IU9 
CT-254 I lo” 3.12 I@’ 3.45 lo” 4.95 lo” 5.45 I@’ 6.14 Iti I.09 IO” 1.07 lo4 us 1Q’ 

Elmielmhm 
Es-250 I lo” 2.06 lo”’ 3.46 I@‘* 1.58 lo”’ 2.35 I@” 2.25 IQ” I.65 IQ” 5.53 I@” 3.20 lo-” 

Es-251 I lo” 7.90 lo”’ 8.17 lo”’ I.18 lo”* 3.54 I@” I.45 I@‘0 1.03 IQ” 5.69 IU” 2.00 IV 

Es-253 I lo” 5.96 lUio 9.55 lo”2 9.46 IU” 6.10 IQ’ 7.61 Iti 9.44 I@‘* 1.98 10J 9.10 lo-’ 

Es-254m I lo” 4.07 lo”0 4.64 lo”’ 1.46 I@” 8.29 I@” 9.48 lU9 8.16 IU” 1.45 IOJ 4.83 IO-’ 
4.75 1e LLI wall 

Es-254 I 10-J 1.45 lo” 1.29 lUio 4.72 I@” I.31 IO-’ 1.63 104 1.93 lo”’ 5.41 IO’ 8.47 Iti 
Fmir 
Fm-252 I I@’ 6.94 lo”’ 7.02 lo”* 6.98 I@‘* 6.12 IU” 7.52 IO” 6.97 lU’* 9.27 lU9 3.10 la3 

Fm-253 I I@’ 1.75 IU’O I.01 IO-” 2.34 IU” 9.26 IO”’ I.12 IOJ 1.27 lU’* 2.93 lU9 1.37 lo* 

Fm-254 I I@’ 5.54 lo-” 1.63 I@‘* 1.62 IU” 3.57 IO” 4.28 IO-” 1.62 I@‘* I.50 IO-9 Lb9 IQ” 

Fm-255 I I@’ 3.22 lo”’ 7.14 I@” 6.68 I@” 1.74 lo”0 2.08 IO” 6.65 I@‘* 9.02 I@’ 2.8Olr’ 

Fm-257 I I@’ 5.72 I@* 2.53 I@” 1.23 IO-” 5.82 IOJ 7.27 lo-’ 1.00 I@” 3.53 IO-@ 4.08 IOJ 
hl-
Md-257 I IU’ 2.97 I@” 2.65 I@‘* 9.16 lo”’ 1.27 IU” 1.52 IU9 3.35 IU” 4.00 I@‘0 1.89 1CH 

Md-258 I IU’ 4.35 IO-’ 1.53 I@” 1.48 lo”’ 4.31 IOJ 5.3a IW’ I.19 IQ” 3.16 lo-’ 3.19 IOJ 



TABLE 2.3 

Exposure-to-Dose Conversion Factors for Submersion 

Exphmtioa of Emtries 

For each radionuclide, values in SI units for the organ dose equivalent rate conversion 
factor. h~,~,, and the effective dose quivalent rate conversion factor, he,‘, based upon 
the weighting factors set forth on page 6, are listed in Table 2.3 for submersion. 

The bold-face entry for a ndioouclidc indicates the factor used in determining the DAC in 
Table 1.a. 

6T.cxt: The tissue dose quivalent conversion factor for organ or tissue T (expressed in Sv/hr per 
Bq/m3), i.e., the dose equivalent rate per unit air concentration of radionuclide. 

6Esxt: The effective dose quivalcnt conversion factor (expressed in Sv/hr per Bq/m3), i.e., the 
effective dose quivalcnt rate per unit air concentration of radionuclide: 

ht%xc - F wT f’T.uc 

Values of hT,=t for skin and lens of eye are listed only when they are limiting. 

I I 

To convert to conventional units (mrem/hr per &i/cm’), multiply table entries by 
3.7 x lolS. 

As an example, consider the factor for lung for submersion in Ar-37: 

hlun&exl - 3.80 x lo- ” Sv/hr per Bq/m’ 
x 3.7 x 10” - 14 mrem/hr per &i/cm3. 

note: Since lung is the only exposed organ, h,, equals 0.12 hl-,. 
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Table 2.3. Exposure-to-Dose Conversion Factors for Submersion 

Dou Equivrlent Rate per Unit Air Concentration (Sv/hr per Bq/m’) 
Nuclide Gonad Breast Lung R Marrow 

__~ ~ 
B Surface -fJ’yroid Remainder Effective 

Wlrga.
H-3 9.90 lo”’ 1.19 IQ” 

Ar-37 3.80 IQ” 436 1Q“ 

Ar-39 6.08 lo”’ 5.10 IU” 4.53 IU” 9.10 IQ” 9.84 IO”’ 5.94 IU” 3.83 IU” 5.54 IU” 
3.7s IQ” Skin 

Ar-41 1.90 IU’O 2.32 IU” 2.20 lo.‘0 2.28 IO”’ 2.47 IU” 2.07 IU’O 2.24 IU” 2.17 IQ” 

ma 
Kr-74 2.31 IO-” 2.00 IO-IO 1.93 IU’O 2.52 IU” 2.69 IO-” I.12 IU’O 1.87 10” 2.09 IV’@ 

Kr-76 9.00 10”’ 7.22 IO-” 6.95 IU” 9.85 lo”’ 1.05 IO-IO 5.43 IU” 6.44 IQ” 7.16 1c” 

Kf-77 I.99 IU’O 1.74 IU’O 1.68 lo”0 2.24 IU” 2.39 IO”’ 1.03 IU’O 1.62 IU” 1.82 lC’@ 

Kr-79 5.02 IO-” 4.31 IU” 4.15 lo”’ 5.36 IU” 5.74 IU” 2.68 IO” 4.00 IQ” 4.49 IQ” 

Kr-8 I 1.26 I@* 9.53 IU” 9.08 IU” I.37 IU” 1.47 IU” 8.28 IO” 8.19 IU” 1.05 1c” 

Kr-83m 5.95 IU” 8.01 IQ” I.10 IU” 5.51 IU” 6.32 IU” 1.39 IU” 1.28 IU” 4.10 IU’J 
1.69 IV” Lcnl 

Kr-85 5.18 IU” 4.52 IU” 4.31 IQ” 5.75 IU” 6.15 IQ” 2.50 IO” 4.20 IU” 4.70 IU” 
4.66 1c” Skin 

Kr-85m 3.35 IO-” 2.66 IO-” 2.57 IQ” 4.43 IU” 4.72 IQ” 2.95 IO-” 2.25 IU” zw 1Q” 

Kr-87 1.26 IU” 1.48 IU” I.41 IU’O 1.52 10” I.67 IQ” 1.42 IU” 1.46 IQ’0 1.42 lCN 

Kr-88 3.48 IQ” 3.65 IO”’ 3.49 IQ’0 3.48 IU” 3.85 IU” 3.74 IO’0 3.72 IQ” 3.68 1v 

xaa 
Xc-l 20 7.58 IO” 6.91 IU” 6.51 IO” 8.41 lo”’ 9.05 10-l’ 4.64 IO” 6.32 IU” 7.03 1c” 

xc-121 2.72 IO”’ 3.27 IU” 3.12 IU” 3.45 lo-‘0 3.76 IU” 2.86 IU” 3.08 IO’0 3.08 1P 

Xc- I22 I.13 IU” 8.79 IU’* 7.98 IU’* 1.25 IU” I.35 IU” 7.30 lo’* 7.22 IU’* 9.40 1r” 

Xc-123 1.08 IU” 1.08 IU” 1.03 lo”0 1.29 IQ” 1.39 IU’O 8.28 lo”’ 9.78 IU” 1.07 IQ’@ 

Xc- I25 5.43 IQ” 4.23 IQ” 4.01 IU” 6.13 IU” 6.57 IQ” 3.92 IQ” 3.62 IU” 4.61 W” 

Xc-127 5.94 IU” 4.41 IU” 4.21 IU” 6.70 lo”’ 7.17 IU” 4.28 IU” 3.76 IQ” 4.93 lo-” 

Xc- I29m 5.53 IQ’* 3.86 lU’* 2.80 lU’* 5.96 lo’” 6.55 IQ’* 4.24 lo“* 2.42 lU’* 4.06 lo-” 

Xc-l3lm 2.00 lo”* 1.42 lU’* I.01 lu’* 2.25 IO-‘* 2.47 IU” I.63 IQ’* 8.58 IQ” 1.48 IU’* 
1.71 IQ” Skin 

Xc-133 6.30 IU’* 5.62 lU’* 4.84 IU’* 1.08 IU” I.18 IU” 7.12 IU” 4.03 IU” 6.07 w’” 

Xc- I33m 6.80 IO-‘* 4.88 IQ’* 4.33 lo’” 7.37 IU” 7.95 IQ” 4.89 lU’* 3.84 lU’* 5.38 I@-‘” 

Xc-l 35 5.63 IU” 4.21 IU” 4.07 IU” 6.16 IQ” 6.59 IU” 3.80 IU” 3.67 IO” 4.a IQ” 

Xc-l35m 8.27 IO-” 7.32 lo”’ 7.04 IU” 8.62 lo”’ 9.21 lo”’ 3.32 IQ” 7.04 IU” 7.53 lo-” 

Xc-l 38 1.65 IO”’ 2.06 lo-‘0 1.98 IU” 2.1 I IO-IO 2.31 IO”’ I.91 IU’O 1.95 IU’O 1.92 II” 
__-

l elcmcntaI 



TABLE 3 

Gastrointestinal Absorption Fractions (fl) and 
Lung Clearance Classes for Chemical Compounds 

Explamtioa of Entries 

By elements, the assignment of chemical compounds of the radionuclide among the 
clearance classes of the lung model and the applicable fractional absorption from the 
gastrointestinal tract arc listed in Table 3. 

ft/clasa: The fractional uptake from the small intestine to blood (f,) and the lung clearance class 
(D, W, or Y). In a few instances the use of ‘special models” is noted, e.g., for 
consideration of vapors. 
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Table 3. Gastrointestinal Absorption Fractions (f,) and 
Lung Clearance Classes for Chemical Compounds 

Inhalation Ingestion 
Element 

Compound f,/Class Compound fl 

Actinium Oxides & hydroxides 1 lo-’ Y All forms 1 lo-’ 
(AC) Halides & nitrates I 10-s w 

All others 1 IO-’ D 

Aluminum Oxides, hydroxides, 0.01 w All forms 0.01 
(Al) carbides, halides, 

nitrates & elemental 
All others 0.01 D 

Americium All forms 1 lo-’ w All forms I lo-’ 
(Am) 

Antimony Oxides, hydroxides, 0.1 w Tartar emetic 0.1 
(Sb) halides. sulfides, All others 0.01 

sulfates & nitrates 
All others 0.01 D 

Arsenic All forms 0.5 w All forms 0.5 
cm 

Astatine See halide assignment 1 D All forms I 
(At) of associated element 1 W 

Barium All forms 0.1 D All forms 0.1 
@a) 

Bcrkelium All forms 1 lo-’ w All forms I lo-’ 
(W 

Beryllium Oxides, halides & 5 lo-’ Y All forms 5 lo-’ 
(Be) nitrates 

All others 5 lo-’ w 

Bismuth Nitrates 0.05 D All forms 0.05 
W All others 0.05 w 

Bromine See bromide assignment 1 D All forms 1.0 
(Br) of associated element 1 W 

Cadmium Oxides & hydroxides 0.05 Y All inorganic forms 0.05 
(Cd) Sulfates, halides & 

nitrates 0.05 w 
All others 0.05 D 

Calcium All forms 0.3 w All forms 0.03 
(Cd 
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Table 3, Cont’d. 

Inhalation Ingestion 
Element 

Compound ft/Class Compound fl 

Californium Oxides, hydroxides I 1o-3 Y All forms I lo-’ 
(CO All others I lo-’ w 

Carbon Monoxides Special Organic forms I 
((3 Dioxide 

Organic forms 
models 

Ccrium Oxides, hydroxides & 3 lo-4 Y All forms 3 lo-’ 
(Cc) fluorides 

All others 3 lo-’ w 

C&urn All forms I D All forms 1 
(Cs) 

Chlorine See assignment of I D All forms I 
(Cl) associated element I W 

Chromium Oxides & hydroxides 0.1 Y Trivalent state 0.01 
(Cr) Halides & nitrates 0.1 w Hexavalent state 0. I 

All others 0.1 D 

Cobalt Oxides, hydroxides, 0.05 Y Oxides, hydroxides & 0.05 
(Co) halides & nitrates 

All others 0.05 w 
trace inorganic 

Organic complexed & 0.3 
other inorganics 

Cowr Oxides & hydroxides 0.5 Y All forms 0.5 
(Cu) Sulfites, halides & 0.5 w 

nitrates 
All others 0.5 D 

Curium All forms 1 1 o-’ w All forms 1 lo-’ 
(Cm) 

Dysprosium All forms 31 o-4 w All forms 3 lo-’ 
(DY) 

Einsteinium All forms 1 1 o-’ w All forms I lo-’ 
(Es) 

Erbium All forms 3 lo-4 w All forms 3 lo-’ 
(Er) 

Europium All forms I 1o-3 w All forms I lo-’ 
(Eu) 
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Table 3, Cont’d. 

Inhalation Ingestion 
Element 

Compound f,/Class Compound fl 

Fcrmium All forms 1 lo-) w All forms 1 lo-’ 
(Fm) 

Fluorine See assignment of 1 D All forms 1 
(F) associated element 1 W 

1 Y 

Francium All forms I D All forms I 
Wr) 

Gadolinium Oxides, hydroxides & 3 1o-4 w All forms 3 lo-4 
(Gd) fluorides 

All others 3 lo-’ D 

Gallium Oxides, hydroxides, I 1o-3 w All forms I lo-’ 
(Gal carbides, halides & 

nitrates 
All others I lo-’ D 

Germanium Oxides, sulfides & I W All forms I 
(Gc) halides 

All others 1 D 

Gold Oxides & hydroxides 0.1 Y All forms 0.1 
(Au) Halides & nitrates 0.1 w 

All others 0.1 D 

Hafnium Oxides, hydroxides 2 lo-’ w All forms 2 lo-’ 
(HO halides, carbides & 

nitrates 
All other 2 IO-’ D 

Holmium All forms 3 lo-’ w All forms 3 lo-4 
(Ho) 

Hydrogen Water vapor 1 All forma I 
(HI Elemental Special 

model 

Indium Oxides, hydroxides, 0.02 w All forms 0.02 
(14 halides & nitrates 

All others 0.02 D 

Iodine All forms I D All forms I 
(1) 
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Table 3, Cont’d. 

Inhalation Ingestion 

Compound fl/ClaM Compound fl 

Iridium Oxidu & hydroxidu 0.01 Y All forms 0.01 
Or) Halides, nitrates & 0.01 w 

metallic form 
All others 0.01 D 

Iron Oxidu, hydroxides & 0.1 w All forms 0.1 
We) halidu 

All others 0.1 D 

Lanthanum Oxidu & hydroxides I lo-’ w Au form8 I lo-’ 
O-4 All others 1 lo-’ D 

All formr 0.2 D All fomu 0.2 
E 

Lutetium Oxides, hydroxides & 3 1o-4 Y All forms 3 lo-’ 
u-u) nuoridu 

All others 3 lo-’ w 

Magnesium Oxidu, hydroxides, 0.5 w All forms 0.5 
ef8) carbides, halidu 

nitratu 
& 

AI1 othen 0.5 D 

Manganese Oxidu, hydroxide+ 0.1 w All forms 0.1 
UW halides & nitratu 

Au other8 0.1 D 

Mendelevium All forms I lo-’ w All forms I lo-’ 
044 

MCfCUlJf Oxidea, hydroxidu, 0.02 w All inorganic forms 0.02 
(HIS) halides. nitratu 

suKkla 
& Methyl mercury 

other organic forma 
I 
0.4 

Sulfata 0.02 D 
Orgutic forms 1 D 
VIP SpOCid 

model 

Molybdenum Oxida, hydroxidu & 0.05 Y MoSl 0.05 
(MO) Mosl 

Allothen 0.8 D 
All otben 0.8 

Neodymium Oxides, hydroxides, 3 lo-4 Y AIlforms 3 lo-4 
Wd) carbidu 

AllOtben 

& fluoridu 
3 1o-4 w 
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Table 3, Cont’d. 

Inhalation Ingestion 
Element 

Compound f,/Class Compound fl 

Neptunium All forms 1 lo-’ w All forms I 10-l 
WP) 

Nickel Oxides, hydroxides & 0.05 w All forms 0.05 
(Nil carbides 

All others 0.05 D 
Vapors Special 

model 

Niobium Oxides & hydroxides 0.01 Y All forms 0.01 
(Nb) All others 0.01 w 

Osmium Oxides & hydroxides 0.01 Y All forms 0.01 
(0s) Halides 8 nitrates 0.01 w 

All others 0.01 D 

Palladium Oxides & hydroxidu 5 lo-’ Y All forms 5 lo-’ 
Wd) Nitratu 5 lo-’ w 

All others 5 lo-’ D 

Phosphorus Phosphates of 0.8 W All forms 0.8 
(P) particular clement 0.8 D 

All others 0.8 D 

Platinum All forms 0.01 D All forms 0.01 
(W 

Plutonium Oxides I 10” Y Oxides 1 lo-’ 
(fi) All others 1 lo-’ w Nitrates I lo-4 

Others 1 lo-’ 

Polonium Oxides, hydroxidu & 0.1 w All forms 0.1 
(PO) nitrates 

All others 0.1 D 

Potassium All forms 1 D All forms I 
(K) 

Praseodymium Oxides, hydroxides, 3 Io-4 Y All forms 3 1o-4 
(Pr) carbides, & fluorides 

All others 3 lo-4 w 

Promethium Oxides. hydroxides. 3 lo-’ Y All forms 3 lo-4 
(Pm) carbides, & fluorides 

All others 3 lo-’ w 

Protactinium Oxides (0 hydroxidu I lo-’ Y All forms I lo-’ 
(Pa) All others I lo-’ w 
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Table 3, Cont’d. 

Inhalation Ingestion 
Element 

Compound f&lass Compound fl 

Radium All forms 0.2 W All forms 0.2 
UW 

Rhenium Oxides, hydroxides, 0.8 W All forms 0.8 
We) halides & nitrates 

All others 0.8 D 

Rhodium Oxides & hydroxides 0.05 Y All forms 0.05 
UW Halidu 0.05 W 

All others 0.05 D 

Rubidium All forms 1 D All forms I 
(Rb) 

Ruthenium Oxides & hydroxides 0.05 Y All forms 0.05 
UW Halides 0.05 W 

All others 0.05 D 

Samarium All forms 3 lo-’ W All forms 3 lo-’ 
(Sm) 

Scandium All forms I lo-’ Y All forms I 1o-4 
(SC) 

Selenium Oxides, hydroxides, 0.8 W Elemental 0.05 
64 carbides & elemental All others 0.8 

All others 0.8 D 

Silicon Ceramic forms 0.01 Y All compounds 0.01 
68 Oxides, hydroxides, 0.01 W 

carbides, & nitratu 
All others 0.01 D 

Silver Oxides & hydroxidu 0.05 Y All forms 0.05 
(Ad Nitrates & sulfides 0.05 W 

All others 0.05 D 

Sodium All forms I D All forms 1 
OW 

Strontium SrTiO, 0.01 Y Soluble salts 0.3 
(Sr) All others 0.3 D SrTiOs 0.01 
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Tabk 3, Cont’d. 

Inhalation Ingestion 
Ekment 

GXIlpOUnd f,/CIass Compound fl 

Sulfur Sulfates & sulfidu of 0.8 D All inorganic forms 0.8 
6) asaocirtcd elements 0.8 W Elemental 0. I 

Elemental 0.8 W 
GUU SW 

model 

TaIltAlUll Oxides, hydroxider, I 10-l Y All forms 1 10-l 
0) halides, carbides, 

nitnta 8 nitride4 
Au othcn 1 10-l w 

Technetium Oxides, hydroxides, 0.8 W All forms 0.8 
UC) halidu & nitrates 

All others 0.8 D 

Tellurium Oxides. hydroxider & 0.2 w All forms 0.2 
Ue) nitrate4 

All others 0.2 D 

Terbium All forms 3 1o-4 w All forms 3 lo-’ 
n-l’) 

Thallium All forms 1 D All forma I 
m 

Thorium Oxides & hydroxidea 2 lo-’ Y All forms 2 1o-4 
UN All others 2 1o-4 w 

Thulium Au forms 3 lo-’ w All forms 3 lo-4 
Ud 

Tin Oxidu, hydroxide+ 0.02 w All forms 0.02 
(Sd halides, nitrates, 

sulftdcs & Sn3(P04)4 
All otbcn 0.02 D 

Titanium SrTiO, 0.01 Y All forms 0.01 
Ui) Oxida, hydroxides, 0.01 w 

carbida, halida & 
nitrrta 

All othcn 0.01 D 

Tungsten All forms 0.3 D Tungstic acid 0.01 
w All othen 0.3 
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Table 3, Cont’d. 

Uranium 
NJ) 

uo2s wa 
UO,, UF, & UCI, 
UF6 U02F2 & 

2 10” 
0.05 
0.05 

Y 
W 
D 

Hoxavaleat 
Insoluble forms 

0.05 
2 IO-’ 

WWQ)t 

Vanadium 
w 

oxide& bydl-0~ 
carbida, & halider 

0.01 W Aufomu 0.01 

Au others 0.01 D 

Y terbium 
wb) 

oxide& hydroxide8 a 
fluorida 

Allothers 

3 IO” 

3 IO” 

Y 

W 

Allforllu 3 IO” 

Y ttfium 
w 

oxidea & hydroxida 
AU others 

1 lo-’ 
1 10” 

Y 
W 

Aufomu 1 IO” 

Zinc Au form8 0.5 Y u1fofnu 0.5 
ml) 

Zifcooium 
(Zr) 

Carbida 
oxider. hydmxkk 

halida & nitrrta 

2 10” 
2 lo-’ 

Y 
W 

@Iform 2 IO” 

All others 2 IO” D 
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Radiation Protection Guidance for Occupational Exposure (1987) 
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Tuesday 
January 27, 1987 

Part II 

The President 
Radiation Protection Guidance to Federal 
Agencies for Occupational Exposure; 
Approval of Environmental Protection 
Agency Recommendations 
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Federal Register 

Vol 52. No. 17 

Tuesday January 27, 1987 

Title 3-

The President 

Billing code 3195-01-M 

Presidential Documents 

Recommendations Approved by the President 

Radiation Protection Guidance to Federal Agencies 
for Occupational Exposure 

The recommendations concerning Federal radiation protection guidance for 
occupational exposure transmitted to me by the Administrator of the Environ-
mental protection Agency in the memorandum published below are approved. 
I direct that this memorandum be published in the Federal Register. To 
promote a coordinated and effective Federal program of worker protection, 
the Administrator is directed to keep informed of Federal agency actions to 
implement this guidance and to interpret and clarify these recommendations 
from time to time. as necessary. in coordination with affected Federal agen-
cies. Consistent with existing authority, the Administrator may, when appro-
priate. consult with the Federal Coordinating Council for Science. Engineering 
and Technology. The Administrator may also. when appropriate. issue inter-
pretations and clarifications in the Federal Register. 

Approved: January 20, 1987 

Memorandum for the President 

FEDERAL RADIATION PROTECTION GUIDANCE FOR OCCUPATIONAL 
EXPOSURE 

This memorandum transmits recommendations that would update previous 
guidance to Federal agencies for the protection of workers exposed to ionizing 
radiation. These recommendations were developed cooperatively by the Nu-
clear Regulatory Commission. the Occupational Safety and Health Adminis-
tration, the Mine Safety and Health Administration. the Department of De-
fense, the Department of Energy. the National Aeronautics and Space Admin-
istration, the Department of Commerce. the Department of Transportation. the 
Department of Health and Human Services. and the Environmental Protection 
Agency. In addition, the National Council on Radiation Protection and Meas-
urements (NCRP). the National Academy of Sciences (NAS). the Conference of 
Radiation Control program Directors (CRCPD) of the States. and the Health 
Physics Society were consulted during the development of this guidance. 

Executive Order 10831. the Atomic Energy Act. as amended. and Reorganiza-
tion Plan No. 3 of 1970 charge the Administrator of the Environmental 
Protection Agency (EPA) to "... advise the President with respect to radi-
ation matters. directly or indirectly affecting health. including guidance for all 
Federal agencies in the formulation of radiation standards and in the estab-
lishment and execution of programs of cooperation with States.” This guid-
ance has historically taken the form of qualitative and quantitative “Federal 
Radiation Protection Guidance.” The recommendations transmitted here 
would replace those portions of previous Federal guidance (25 FR 4402). 
approved by President Eisenhower on May 13, 1960. that apply to the protec-
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lion of workers exposed to ionizing radiation. The portions of that guidance 
which apply to exposure of the general public would not be changed by these 
recommendations. 

These recommendations are based on consideration of (1) current scientific 
understanding of effects on health from ionizing radiation, (2) recommenda-
tions of international and national organizations involved in radiation protec-
tion, (3) proposed “Federal Radiation Protection Guidance for Occupational 
Exposure” published on January 23, 1981 (48 FR 7836) and public comments on 
that proposed guidance, and (4) the collective experience of the Federal 
agencies in the control of occupational exposure to ionizing radiation. A 
summary of the considerations that led to these recommendations is provided 
below. Public comments on the previously proposed guidance and a response 
to those comments are contained in the document “Federal Radiation Protec-
tion Guidance for Occupational Exposure-Response to Comments” (EPA 
520/1-84-011). Single copies of this report are available from the Program 
Management Office (ANR-458). Office of Radiation Programs. U.S. Environ-
mental Protection Agency. Washington, D.C. 20460: telephone (202) 475-8388. 

Background 

A review of current radiation protection guidance for workers began in 1974 
with the formation of a Federal interagency committee by EPA. As a result of 
the deliberations of that committee, EPA published an “Advance Notice of 
Proposed Recommendations and Future Public Hearings” on September 17. 
1979 (44 FR 53785). On January 23, 1981. EPA published “Federal Radiation 
Protection Guidance for Occupational Exposures; Proposed Recommenda-
tions. Request for Written Comments, and Public Hearings” (48 FR 7836). 
Public hearings were held in Washington, D.C. (April 20-23. 1981): Houston. 
Texas (May l-2, 1981); Chicago. Illinois (May 5-6, 1981). and San Francisco, 
California (May 6-9, 1981) (46 FR 15205). The public comment period closed 
July 6, 1981 (46 FR 28557). On December 15, 1982. representatives of the ten 
Federal agencies noted above. the CRCPD. and the NCRP convened under the 
sponsorship of the EPA to review the issues raised in public comments and to 
complete development of these recommendations. The issues were carefully 
considered during a series of meetings, and the conclusions of the working 
group have provided the basis for these recommendations for revised Federal 
guidance. 

EPA has also sponsored or conducted four major studies in support of this 
review of occupational radiation protection guidance. First. the Committee on 
the Biological Effects of Ionizing Radiations, National Academy of Sciences-
National Research Council reviewed the scientific data on health risks of low 
levels of ionizing radiation in a report transmitted to EPA on July 22, 1980: 
“The Effects on Populations of Exposure to Low Levels of Ionizing Radiation: 
1980.” National Academy Press, Washington, D.C. 1980. Second. EPA has 
published two studies of occupational radiation exposure: “Occupational 
Exposure to Ionizing Radiation in the United States: A Comprehensive Sum-
mary for the Year 1975” (EPA 520/4-80-001) and “Occupational Exposure to 
Ionizing Radiation in the United States: A Comprehensive Review for the Year 
1990 and Summary of Trends for the Years 1960-1995” (EPA 520/1-84-005). 
Third. the Agency sponsored a study to examine the changes in previously 
derived concentration limits for intake of radionuclides from air or water that 
result from use of up-to-date dosimetric and biological transport models. 
These are presented in Federal Guidance Report No. 10, “The Radioactivity 
Concentration Guides: A New Calculation of Derived Limits for the 1960 
Radiation Protection Guides Reflecting Updated Models for Dosimetry and 
Biological Transport” (EPA 520/l-84-010]. Finally, the cost of implementing 
the changes in Federal guidance proposed on January 23, 1981 was surveyed 
and the findings published in the two-volume report: “Analysis of Costs for 
Compliance with Federal Radiation Protection Guidance for Occupational 
Exposure: Volume f-Cost of Compliance” (EPA 520/1-83-013-l) and “Volume 
II-Case Study Analysis of the Impacts” (EPA 520/l-83-013-2). These EPA 
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reports are available from National Technical Information Service. U.S. De-
partment of Commerce. 5295 Port Royal Road, Springfield. Virginia 22161. 

The interagency review of occupational radiation protection ha8 confirmed the 
need for revising the previous Federal guidance, which was promulgated in 
1960. Since that lime knowledge of the effects of ionizing radiation on human8 
has increased substantially. We now have a greatly improved ability to 
ertimate risk of harm due to irradiation of individual organs and tissues. As a 
result. some of the old numerical guide8 are now believed lo be less and some 
more protective than formerly. Other risks. specifically those to the unborn. 
are now considered lo be more significant and were nol addreeeed by the old 
guidance. These disparities and omissions should be corrected. Drawing on 
this improved knowledge, the International Commission on Radiological Pro-
tection (ICRP) published, in 1977. new recommendation8 on radiation protec-
tion philosophy and limits for occupational exposure. These recommendations 
are now in use. in whole or eubstantia( part. in most other countries. We have 
considered these recommendalions. among others. and believe that it is 
appropriate IO adopt the general features of the ICRP approach in radiation 
protection guidance to Federal agencies for occupational exposure. In two 
cases. protection of the unborn and the management of long-term exposure to 
internally deposited radioactivity, we have found it advisable to make addi-
tione. 

There are four types of poeeible effects on health from exposure to ionizmg 
radiation. The first of these is cancer. Cancers caused by radiation are not 
different from lhoae that have been historically observed. whether from 
known or unknown causes. Although radiogenic cancers have been observed 
in humans over a range of higher doeee. few useful data are available for 
defining the effect of doaes at normal occupational levels of exposure. The 
second type of effect is the induction of hereditary effects in descendants of 
exposed persons. The severity of hereditary effects ranges from inconsequen-
tial to fatal. Although such effects have been observed in experimental 
animals al high doses, they have not been confirmed in studies of humans. 
Based on extensive but incomplete scientific evidence. it is prudent to assume 
that at low levels of exposure the risk of incurring either cancer or hereditary 
effects is linearly related to the dose received in the relevant tissue. The 
severity of any such effect is not related to the amount of dose received. That 
is. once a cancer or an hereditary effect has been induced. its severity IS 
independent of the dose. Thus, for lheee Iwo types of effects. it is assumed 
that there is no complelely risk-free level of exposure. 

The third type includes a variety of effects for which the degree of damage 
(i.e.. severity) appears IO depend on the amount of dose received and for 
which there is an effective threshold below which clinically observable effects 
do not occur. An example of such an effect is radiation sickness syndrome. 
which is observed at high dose8 and is fatal al very high doses. Examples of 
lesser effects include opacification of the lens of the eye, erythema of the skin. 
and temporary impairment of fertility. All of these effects occur at relatively 
high doses. At the levels of dose contemplated under both the previous 
Federal guidance and these recommendatione. clinically observable examples 
of this third type of effect are not known IO occur. 

The fourth type includes effects on children who were exposed III utem Not 
only may the unborn be more sensitive than adults to the inductlon of 
malformations, cancer, and hereditary effects, but recent studies have drawn 
renewed attention to the risk of severe mental retardation from exposure of 
the unborn during certain periods of pregnancy. The risk of less severe mental 
retardation appears to be similarly elevated. Although it is not yet clear to 
what extent the frequency of retardation is proportional IO the amount of dose 
(the data available at occupational levels of exposure are limited). it IS 
prudent to assume that proportionality exists. 

The risk8 to health from exposure to low levels of ionizing radiation were 
reviewed for EPA by the NAS in reports published in 1972 and m 1980. 
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Regarding cancer there continues to be divided opinion on how to interpolate 
between the absence of radiation effects at zero dose and the obeerved effect8 
of radiation (mostly at high doses) to estimate the most probable effect8 of low 
doses. Some scientists believe that available data best support use of a linear 
model for estimating such effects. Others. however, believe that other models. 
which usually predict somewhat lower rieka. provide better estimates. These 
differences of opinion have not been resolved to date by studiee of the effects 
of radiation in humans, the most important of which are thoee of the Hiroahi-
ma and Nagasaki atom bomb survivors. Studies are now underway lo reas-
sess radiation dose calculations for these survivors and in turn lo provide 
improved estimates of risk. It will be at least several years before these 
reassessments and estimates are completed, and it is not likely that they will 
conclusively resolve uncertainties in estimating low dose effects. EPA is 
monitoring the progress of this work. When it is completed we will initiate 
reviews of the risks of low levels of radiation, in order lo provide the basis for 
any indicated reassessment of this guidance. 

In spite of the above uncertainties. estimates of the risks from exposure to low 
levels of ionizing radiation are reasonably well bounded. and the average 
worker is believed lo incur a relatively small risk of harm from radiation. This 
situation has resulted from a system of protection which combines limits on 
maximum dose with active application of measures to minimize doses within 
these limits. These recommendations continue that approach. Approximately 
1.3 million workers were employed in occupations in which they were poten-
tially exposed to radiation in 1980. the latest year for which we have compre-
hensive assessments. About half of these workers received no measurable 
occupational dose. In that year the average worker measurably exposed to 
external radiation received an occupational dose equivalent of 0.2 rem to the 
whole body, based on the reading8 of individual dosimeters worn on the 
surface of the body. We estimate (assuming a linear non-threshold model) the 
increased risk of premature death due to radiation-induced cancer for such a 
dose is approximately 2 to 5 in 100.000 and that the increased risk of serious 
hereditary effects is somewhat smaller. To put these estimated risks in 
perspective with other occupational hazards. they are comparable to the 
observed risk of job-related accidental death in the safest industries. whole-
sale and retail trades, for which the annual accidental death rate averaged 
about 5 per 100.000 from 1980 to 1984. The U.S. average for all industries was 
11 per 1OO.ooO in 1984 and 1985. 

These recommendations are based on the assumption that risks of injury from 
exposure to radiation should be considered in relation lo the overall benefit 
derived from the activities causing the exposure. This approach is similar to 
that used by the Federal Radiation Council (FRC) in developing the 1960 
Federal guidance. The FRC said then, “Fundamentally, setting basic radlatlon 
protection standard8 involves passing judgment on the extent of the possible 
health hazard society is willing to accept in order to realize the known 
benefits of radiation.” This leads to three basic principles that have governed 
radiation protection of worker8 in recent decades in the United States and in 
most other countries. Although the precise formulation of these principles has 
evolved over the years, their intent has continued unchanged. The first is that 
any activity involving occupational exposure should be determined to be 
useful enough to society to warrant the exposure of workers: i.e.. that a finding 
be made that the activity is “juelified”. This same principle applies to vrrtually 
any human endeavor which involves some risk of injury. The second is that. 
for justified activities. exposure of the work force should be as low as 
reasonably achievable (commonly designated by the acronym “ALARA”). this 
ha8 most recently been characterized as “optimization” of radlatlon protectron 
by the International Commission on Radiological Protection (ICRP). Finally. to 
provide an upper limit on risk to individual workers. “lrmrtatlon” of the 
maximum allowed individual dose is required. This is required above and 
beyond the protection provided by the first two principles because their 
primary objective is to minimize the total harm from occupatlonal exposure In 
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the entire work forc.e. tht.1 do not llmlt the way that harm IS dlslribuled among 
mdlvldual workers 

The principle that ~CIIVI~WS causing occupational exposure should produce a 
net benefit IS Important In radlatlon protectlon eken though the judgment of 
net benefit IS not easily made The 1960 guidance says. “There should not be 
any man.made radlatlon exposure without the expectation of benefit resulting 
from such exposure ” And “It IS basic that exposure IO radiation should 
result from a real determination of il.3 necessll~ ” Advisor) bodies other than 
the FRC have used language whlc:h ha8 essentIalI\ the sdme meaning In Its 
most rpc:ent rpvlsl*m of IntPrnatlonal guidance (I&) the ICRP Bald ” no 
prac:tlcP shall be iidopted unless 11s Introduction produces a posltlve net 
benefit.” and In slightly dlffrrt-nt form the NCRP. In IIS most recent statement 
(19751 cm this matter. said all exposurtas should be kept lo a practicable 
minimum: this prlnc.lpits Involves valut, judgments based upon prrceptlon 
of compensatory benefits commensurate with risks. preffrai)ly In the form of 
reallstlc: numerIcal estlmiites of t)oth benefits and risks from actlvltlrs Involv-
Ing r;jdlatlon And ,~ltt~rn~tlvc* mtaijns to thr same benefits ” 

This prlnclpltb IS stat forth In thescl rf.c:ommt,ndatlons In a simple form “There 
should not br! #tiny o~(updt~onal I’xpfJSUrP of workers to ionizing radiation 
wIthout the r-\ptB(:tdtlon of dn overall benefit from the actlvlty causing the 
f:xposurt~ ” An ob\lous dlfflc:ult) In making this ludgment IS the dlfflcult> of 
quantlfylng In c.ompar.rble Itarms costs (Including risks) dnd benefits (;lven 
this situation. Informcnd vdlut* tudgments dre nt~cessary and nre usually all that 
IS posslblp It IS pt~rhaps ustaful to observta. howrvtar. that throughout hlstor! 
Indlvldllals #and soc:lt~tlt*s have madt, risk-bt:ntBflt ludgmrnts. with their success 
usually df*ppndlng upon the ,imount of Clc:c:ur,titt~ InformatIon ,~vallable Since 
morel IS known ijl)()t1t r.ldl,ltlon now thdn In prt*vlous dt~c:adt*s. tht, prospect IS 
th<at thtasr* tudymr.nts C‘~~II now \)+B t,c~ttt~r rn,~dt~ th,tin bc*fore 

Thtb prt,c-t,cllnp CIISC USSIOII h#is lmpll~:ltly foc:usc~d cm mator .Ic:tlvltles. I t* those 
Instituting or i.cmtinuirig ,I gf~nf.rdl priic:tic:f* In\olvinp rilf~liltlon exposure of 
worht-rs This prlni.lplf~ ,IISO i+pplltbs to dt~t,jllt-d rn.rnCjgt~rnf~nt of fac:llltlt*s and 
dlrt*c.t suptlr\ Islc,n of workisrs I)IV:ISIW~S on whtathtar or not particular tasks 
should \I(% , .trrltBtl out (su1.h <IS Inspt-c:tlng 1 ontrol s)stcBms or ac:qulrlng spt*c:lflc: 
c~\pc~rlrnt*nt,+l ll,it,1) rc’qulrt* i\ldgmc~nts whlc:h can. In tht* dggrt,gate. be as 
slgnlflc:.jnt for !,IdI.Itl1111 prl)tf’c IIII~ AC thaw lustlfylny tht, hclslc. ;Ic:tlvltlths thvst, 
t4shs slipport 

Tht* print-IpIts of rt~duc:tlon of c*\posurt’ to It~vt~ls that arf’ “as low ds rf!asondbl> 
,Ic.hlt*v.~blt~” (:\l.:\RA) IS typlra)ly Implemt~ntt~d In two dlffercnl w,lys First. It 
IS ,cppl~tbd to thts t’nglnt’t’rlng dtbslgn of fa(:llltl~~s so ‘1s to reduce. prospectively. 
thtb ;jntlc.lp,rtfld t-\posurt’ of workers Stwmd. It IS ,~ppl~tvi to Ctc.tual operdtlons. 
th;lt IS. work pr;t(‘tlc‘t*s ,+rt- dt*slgned and c:arrlr~d out ttr reduce the t’xposurr of 
workt-rs 13ot9 of tht*st* ~lppllc.atlons ilrt’ tsnc:ompasst*d b!, thtase rtlc:ommenda-
llf,rls ’ ‘l‘ht- prjn(.lpll- ,~ppl~vs both to c 011~ IIVP t~xposuws of the work forw 
dntl to cIllllllill dlld ( umuli4Iivv III~~I~I~~II.I~ vxposurf5 Its dppliwtion md! 
thtbrt-fort* rt’ll\l,rt’ c c)n~plt*\ tudymt~nts. p,trtlc ul.~rl! tshthn triidtboffs bt-thpt.n 
I ollt*(:tlvt- ,~nd ~nd~v~du.~l dews ,jrt’ ~nvoI\vd Efftlc:tl\t* Inly,lt~rnc~nt,~tlon of the 
hl.ARA prlnc:lplts In\ III\ 1.5 most of thfa rn,jn! f,lc:t.ts of ,111 tsfff*c.tIvt* rddlCitlon 
protwtlon program t~duc:~rt~c~n of workvrs cx)nc:vrnlng thts health risks of 
f~xp86urt* 10 rddldtion. trdining in rf~yul;itor> rvquiwnic~nts dnd proc.f~durf~s to 
I ontrol f*\posurt~. rnc~riitorlny. ;isst~ssmf*nt. dnd rvportiny of vxposurf~ If~bvls 
dntl closru, dllcl nidniiyt~mf~nl ,jnd supt’r\ is10n of rddidtion prc)tf*f:ilorl .4c:tlvltlt~s. 
III~U~I~~ thv 1 holw cfnd lrii~~lf~mf~nt,flio~i elf rddialion c.onlrol ~lt’iI?iUrf’S A 

c.c,ml,rc’hr~rlsl\1 r;rdli~tlc)rl prlltt*c.tlon progr,~rr~ WI!I ,tlso Inc ludt~. <IS ,~pproprl.itt~. 
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properly trained and qualified radiation protection personnel; adequately 
designed, operated, and maintained facilities and equipment; and quality 
assurance and audit procedures. Another important aspect of such programs is 
maintenance of records of cumulative exposures of workers and tmplementa-
tion of appropriate measures to assure that lifetime exposure of workers 
repeatedly exposed near the limits is mintmized. 

The types of work and activity which mvolve worker exposure to radiation 
vary greatly and are administered by many different Federal and State 
agencies under a wide variety of legislative authorities. In view of this 
complexity, Federal radiation protection guidance can address only the broad 
prerequisites of an effective ALARA program, and regulatory authorities must 
ensure that more detailed requirements are identified and carried out. In doing 
this. such authorities may find it useful to establish or encourage the use of I] 
administrative control levels specifymg. for specific categories of workers or 
work situations. dose levels below the limiting numerical values recommend-
ed in this guidance: 2) reference levels to indicate the need for such actions as 
recording, investigation, and intervention: and 3) local goals for limiting 
individual and collective occupational exposures. Where the enforcement of a 
general ALARA requirement is not practical under an agency’s statutory 
authority, it is sufficient that an agency endorse and encourage ALARA. and 
establish such regulations which result from ALARA findings as may be useful 
and appropriate to meet the objectives of this guidance. 

The numerical radiation protection guidance which has been in effect since 
1980 for limiting the maximum allowed dose to an individual worker is based 
on the concept of limiting the dose to the most critically exposed part of the 
body. This approach was appropriate, given the limitations of scientific 
information available at that time, and resulted in a set of five independent 
numerical guides for maximum exposure of a) the whole body. head and trunk, 
active blood-forming organs, gonads. and lens of eye: b) thyroid and skin of 
the whole body; c) hands and forearms. feet and ankles: d) bone. and e) other 
organs. A consequence of this approach when several different parts of the 
body are exposed simultaneously is that only the part that receives the highest 
dose relative to its respective guide is decisive for limiting the dose. 

Current knowledge permits a more comprehensive approach that takes into 
account the separate contributions to the total risk from each exposed part of 
the body. These recommendations incorporate the dose weighting system 
introduced for this purpose by the ICRP in 1977. That system assigns weighting 
factors to the various parts of the body for the risks of lethal cancer and 
serious prompt genetic effects (those in the first two generations): these 
factors are chosen so that the sum of weighted dose equivalents represents a 
risk the same as that from a numerically equal dose equivalent to the whole 
body. The ICRP recommends that the effective [i.e. weighted) dose equivalent 
incurred in any year be limited to 5 rems. Based on the public response to the 
similar proposal published by EPA in 1981 and Federal experience with 
comparable exposure limits. the Federal agencies concur. These recommenda-
tions therefore replace the 1960 whole body numerical guides of 3 rems per 
quarter and 5(N-18) rems cumulative dose equivalent (where N is the age of 
the worker) and associated critical organ guides with a limiting value of 5 
rems effective dose equivalent incurred in any year. Supplementary limiting 
values are also recommended to provide protection against those health 
effects for which an effective threshold is believed to exist. 

In recommending a limiting value of 5 rems in any single year, EPA has had to 
balance a number of considerations. Public comments confirmed that. for 
some beneficial activities. occasional doses aproaching this value are not 
reasonably avoidable. On the other hand. continued annual exposures at or 
near this level over substantial portions of a working lifetime would. we 
belteve?. lead to unwarranted risks. For this reason such continued annual 
exposures should be avoided. and these recommendations provide such guid-
ance As noted earlier. these recommendattons also continue a system of 
protection whtch combines limiting values for maxrmum dose with a requtre-
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ment for active apphcatlon of measures to minimize doses-the ALARA 
requirement. This has resulted in steadily decreasing average annual doses to 
workers (most recently to about one-fiftieth of the recommended limiting 
value). and. to date, only a few hundred out of millions of workers have 
received planned cumulative doses that are a substantial fraction of the 
maximum previously permitted cumulative dose over an occupational lifetime. 
EPA anticipates that the continued application of the ALARA requirement. 
combined with new guidance on avoidance of large cumulative doses. will 
result in maintaining risks to all workers at low levels. EPA will continue to 
review worker doses with a view to initiating recommendations for any 
further modifications of the dose limitation system that are warranted by 
future trends in worker exposure. 

Certain radionuclides. If Inhaled or ingested, may remain in and continue to 
irradiate the body for many years. These recommendations provide that 
radionuclides should be contained so as to minimize intake. to the extent 
reasonably achievable. When avoidance of situations that may result in such 
intake is not practical. the recommendations distinguish between pre-expo-
sure and post-exposure situations. With respect to the former. Federal agen-
cies should base control of prospective internal exposure to radionuclides (e.g. 
facility design, monitoring, training, and operating procedures) upon the entire 
future dose that may result from any intake (the committed dose), not just 
upon the dose accrued in the year of intake. This is to assure that. prior to 
exposure to such materials, proper account is taken of the risk due to doses in 
future years. 

With respect to post-exposure situations. most significant internal exposure to 
radionuclides occurs as the result of inadvertent intakes. In the case of some 
long-lived radionuclides. it may also be difficult to measure accurately the 
small quantities corresponding to the recommended numerical guidance for 
control of committed doses. In such cases. when workers are inadvertently 
exposed or it is not otherwise possible to avoid intakes in excess of these 
recommendations for control of committed dose. it will be necessary to take 
appropriate corrective action to assure control has been reestablished and to 
properly manage future exposure of the worker. In regard to the latter 
requirement, provision should be made to continue to monitor the annual dose 
received from radionuclides in the body as long as they remain in sufficient 
amount to deliver doses significant compared to the limiting values for annual 
dose. These recommendations extend those of the ICRP. because it is appro-
priate IO maintain active management of workers who exceed the guidance for 
committed dose In order that individual differences in retention of such 
materials in the body be monitored. and to assure. whenever possible. con-
formance to the limiting values for annual dose. 

These recommendations also incorporate guidance for limiting exposure of the 
unborn as a result of occupational exposure of female workers. It has long 
been suspected that the embryo and fetus are more sensitive to a variety of 
effects of radiation than are adults. Although our knowledge remains incom-
plete. It has now become clear that the unborn are especially subject to the 
risk of mental retardation from exposure to radiation at a relatively early 
phase of fetal development. Available scientific evidence appears to indicate 
that this sensitivity is greatest during the period near the end of the first 
trimester and the beginning of the second trimester of pregnancy, that IS. the 
period from 8 weeks to about 15 weeks after conception. Accordingly. when a 
woman has declared her pregnancy, this guidance recommends not only that 
the total exposure of the unborn be more limited than that of adult workers, 
but that the monthly rate of exposure be further limited in order to provide 
additional protection. Due to the incomplete state of knowledge of the transfer 
of radionuclides from the mother to the unborn (and the resulting uncertainty 
in dose to the unborn). in those few work situations where intake of radionu-
elides could normally be possible it may also be necessary to institute 
measures to avoid such intakes by pregnant women in order to satisfy these 
recommendations. 
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The health protection objectives of this guidance for the unborn should be 
achieved in accordance with the provisions of Title VII of the CIVII Rights Act 
of 1964. as amended. with respect to discrimination in employment practices.’ 
The guidance applies only to situations in which the worker has voluntarily 
made her pregnancy known to her employer. Protection of the unborn may be 
achieved through such measures as temporary job rotation. worker self-
selection. or use of protective equipment. The guidance recognlzcs that protec-
tion of the unborn is a joint responsibility of the employer and worker 
Workers should be informed of the risks involved and encouraged to voluntar-
ily make pregnancies known as early as possible so that any temporar! 
arrangements necessary to modify exposures can be made. Conversely. em-
ployers should make such arrangements in a manner that mlnlmizes the 
impact on the worker. 

The recommended numerical guidance for limiting dose to workers applies to 
the sum of dose from external and internal sources of radiation. This proce-
dure is recommended so as to provide a single limit on the total risk from 
radiation exposure. Therefore, in those cases where both kinds of radiation 
sources are present, decisions about the control of dose from Internal sources 
should not be made without equal consideration of their Impllcatlon for dose 
from external sources 

The guidance emphasizes the importance of recordkeeplng for annual. com-
mitted. and cumulative (lifetime) doses. Such recordkeeping should br de-
signed to avoid burdensome requirements for cases In which doses are 
insignificant. Currently, regulatory records are not generally required for doses 
small compared to regulatory limits for annual external and Internal doses 
Under this guidance such regulatory practices would continue to be approprl-
ate if due consideration is given to the Implications of summlng into-rnal and 
external doses and to recordkeeping needs for assessing cumulativr doses. To 
the extent reasonable such records should be establishrd on the basis of 
individual dosimetry rather than on monitoring of t-xposure conditions 

In summary. many of the important changes from the 1960 guldancr ,irta 
structural. These include introduction of the concept of risk-based welghtlng 
of doses to different parts of the body and the use of commltted dose 8s thtl 
primary basis for control of internal exposure. The numerical va1ur.s of the 
guidance for maximum radietlon doses are also modified. Thpse chanprbs hrlng 
this guidance into general conformance with internatlonal rec:ommend.ltlons 
and practice. In addition, guidance is provided for protec:tlon of the unborn. 
and increased emphasis is placed on eliminating unlustlflcd taxposurta ,*nd on 
keeping justified exposure as low as reasonably ;~c:hlevablt?. both long-stand-
ing tenets of radiation protection. The guidance emphaslzc>s thtl Irnport.~nc:t~ of 
instruction of workers and their supervlsors. monitoring iilld rclc:ordIng of 
doses to workers. and the use of administrative control and rt~ft~rt~nc:t~ It~vc~ls 
for carrying out ALARA programs. 

These recommendations apply to workers exposed IO othtbr than norm,tl 
background radiation on the job. It is somfxtlmes hard to identify such workt-rs 
because everyone is exposed to natural sources of radldtlon anti m,ln! 
occupational exposures are small. Workers or workplaces subltxc:t to this 
guidance will be ldentlfled by the responsible Impltmentlny dgtsnc:itns hgc*n 
ties will have to use care in determlning when exposure of workt*rs dt1r.s not 
need to be regulated. In maklng such determinations agtBnc.ltas should c-ons;lde-r 



204 

Federal Register / Vol. 52, No. 17 / Tuesday, January 27. 1987 / Presidential Documents 

both the collective dose which is likely to be avoided through regulation and 
the maximum individual doses possible. 

Implementation of these recommendations will require changes that can 
reasonably be achieved only over a period of time. It is expected that Federal 
agencies will identify any problem areas and provide adequate flexibility and 
the necessary transition periods to avoid undue impacts. while at the same 
time assuring reasonably prompt implementation of this new guidance. 

Upon implementmg these recommendations. occupational exposure should be 
reduced. It is not possible to quantify the okerall exposure reduction that will 
be realized because it cannot be predicted how efficiently these recommenda-
tions will be implemented or how much of existing exposure is unnecessary. 
These recommendations redtrce the maximum whole body dose that workers 
may receive in any one year by more than half (i.e.. from 3 rems per quarter to 
5 rems per year), require that necessary exposure to internal radioactivity be 
controlled on the basis of committed dose, require that internal and external 
doses be considered together rather than separately. and provide increased 
protection of the unborn. We also expect the strengthened and more explicit 
recommendations for maintaining occupational exposure “as low as reason-
ably achievable” will improve the radiation protection of workers. Finally, 
these recommendations would facilitate the practice of radiation protection by 
introducing a self-consistent system of limits in accordance with that In 
practice internationally. 

The following recommendations are made for the guidance of Federal agen-
cies in their conduct of programs for the protection of workers from ionizing 
radiatlon. 

1. There should not be any occupational exposure of workers to ionizing 
radiation without the expectation of an overall benefit from the activity 
causing the exposure. Such activities may be allowed provided exposure of 
workers is hmited in accordance with these recommendations. 

2. No exposure is acceptable without regard to the reason for permrtting it. 
and it should be general practice to maintain doses from radiation to levels 
below the limiting values specified in these recommendations. Therefore. II is 
fundamental IO radiation protection that a sustained effort be made to ensure 
that collective doses. as well as annual, committed. and cumulative lifetrme 
individual doses, are maintained as low as reasonably achievable (AI.ARA). 
economic and social factors being taken into account. 

3. In addition to the above recommendattons. radiation doses received as a 
result of occupational exposure should not exceed the l/m/frng values fur 
nssessd tk~st- IO /rrd/~~itiuo/ workers specified below. These are given sepa-
rately for protection against different types of effects on health and apply to 
the sum of doses from external and internal sources of radration. For cancer 
and genetic effects, the hmltmg value is specified m terms of a derrved 
quantrty called the effective dose equivalent. For other health effects. the 
llmitlng values are speclfled in terms of the dose equivalent I to speclflc: 
organs or tissues 
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Cancer ond Genetic Effecls. The effective dose equivalent, Hz. received in any 
year by an adult worker should not exceed 5 rems (0.05 sievert).’ The effective 
dose equivalent is defined as: 

where w1 is a weighting factor and Hr is the annual dose equivalent averaged 
over organ or tissue T. Values of w. and their corresponding organs and 
tissues are: 

Gonada 025 

Brearts 0 I5 

Red bone merrow 012 

I.ungs 0 12 

Thyroid 0.03 

Bone rurfacce 0.03 
Rcmrmdcr ’ 030 

For the case of uniform irradiation of the whole body. where Ht may be 
assumed the same for each organ or tissue, the effective dose equivalent is 
equal to the dose equivalent to the whole body. 

Other Health Effects. In addition to the limitation on effective dose equivalent. 
the dose equivalent, HI. received in any year by an adult worker should not 
exceed 15 rems (0.15 sievert) to the lens of the eye. and SO rems (0.5 sievert) to 
any other organ. tissue (including the skin). or extremity 4 of the body. 

Additional limiting values which apply to the control of dose from internal 
exposure to radionuclides in the workplace are specified in Recommendation 
4. Continued exposure of a worker at or near the limiting values for dose 
received in any year over substantial portions of a working lifetime should be 
avoided. This should normally be accomplished through application of appro-
priate radiation protection practices established under Recommendation 2. 

4. As the primary means for controlling internal exposure to radionuclides. 
agencies should require that radioactive materials be contained, to the extent 
reasonably achievable, so as to minimize intake. In controlling internal expo-
sure consideration should also be given to concomitant external exposure. 

The control of necessary exposure of adult workers to radioactive materials in 
the workplace should be designed, operated, and monitored with sufficient 
frequency to ensure that, as the result of intake of radionuclides in a year. the 
following limifing values for control of the workplace are satisfied: (a) the 
anticipated magnitude of the committed effective dose equivalent from such 
intake plus any annual effective dose equivalent from external exposure will 
not exceed 5 rems (0.05 sievert). and (b) the anticipated magnitude of the 
committed dose equivalent to any organ or tissue from such intake plus any 
annual dose equivalent from external exposure will not exceed SO rems (0.5 
sievert). The committed effective dose equivalent from internal sources of 
radiation. HC.SO. is defined as: 

“E . 50 = c ‘T “r.50 ’ 
T 

2 The U~II of dose equivalent m the system of epec~al quuntl!ws for lonwng radIanon currently 
m use In the llnlled Sfatrs IS thr ‘wm ” In the rrcrntl).~dopted mternellonul system [Slt the unl! 
of dose equl\dlrnl IJ the ‘swvcrt’ Onp sIc\eTI 100 rem9 

J “Remalndrr” mean9 the flvr other organs [such as IIVCT. kidneys. spleen. braIn. Ihymus. 
adrrnals. pctncreas. stomach. smdll ~ntcst~nc upper large Intestme. end lower large mlcstme. but 
excluding akm. lens of the e)e. nnd v.!rrmltws) wllh rhr hlRhcst doses The welgh!mR factor for 
each such oqan IS II 06 
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where wl is defined as in Recommendation 3 and the committed dose 
equivalent, Hr-. is the sum of all dose equivalents to organ or tissue T that 
may accumulate over an individual’s anticipated remaining lifetime (taken as 
50 years) from radionuclides that are retained in the body. These conditions 
on committed doses should provide the primary basis for the control of 
internal exposure to radioactive materials: 

In circumstances where! assessment of actual intake for an individual 
worker shows the above conditions for control of intake have not been met. 
agencies should require that appropriate corrective action be taken to assure 
control has been reestablished and that future exposure of the worker is 
appropriately managed. Provision should be made to assess annual dose 
equivalents due to radionuclides retained in the body from such intake for as 
long as they are significant for ensuring conformance with the limiting values 
specified in Recommendation 3. 

5. Occupational dose equivalents IO individuals under the age of eighteen 
should be limited to one-tenth of the values specified in Recommendations 
and 4 for adult workers. 

6. Exposure of an unborn child should be less than that of adult workers. 
Workers should be informed of currrenl knowledge of risks to the unborn‘ 
from radiation and of the responsibility of both employers and workers to 
minimize exposure of the unborn. The dose equivalent to an unborn as a result 
of occupational exposure of a woman who has declared that she is pregnant 
should be maintained as low as reasonably achievable. and in any case 
should not exceed 0.5 rem (0.005 sievert) during the entire gestation period. 
Efforts should be made to avoid substantial variation above the uniform 
monthly exposure rate that would satisfy this limiting value. The limiting 
value for the unborn does not create a basis for discrimination. and should be 
achieved in conformance with the provisions of Title VII of the Civil Rights Act 
of XX% as amended, regarding discrimination in employment practices, in-
cluding hiring, discharge, compensation. and terms. conditions. or privileges of 
employment. 

7. Individuals occupationally exposed to radiation and managers of activities 
involving radiation should be instructed on the basic risks to health from 
ionizing radiation and on basic radiation protection principles. This should. as 
a minimum, include instruction on the somatic (including in ulero) and genetic 
effects of ionizing radiation, the recommendations set forth in Federal radi-
ation protection guidance for occupational exposure and applicable regula-
tions and operating procedures which implement this guidance. the general 
levels of risk and appropriate radiation protection practices for their work 
situations, and the responsibilities of individual workers to avoid and mini-
mize exposure. The degree and type of instruction that is appropriate will 
depend on the potential radiation exposures involved. 

8. Appropriate monitoring of workers and the work place should be performed 
and records kept to ensure conformance with these recommendations. The 
types and accuracy of monitoring methods and procedures utilized should be 
periodically reviewed to assure that appropriate techniques are being compe-
tently applied. 

Maintenance of a cumulative record of lifetime occupational doses for each 
worker is encouraged. For doses due to intake of radioactive materials the 
committed effective dose equivalent and the quantity of each radionuclide in 
the body should be assessed and recorded. to the extent practicable. A 
summary of annual. cumulative, and committed effective dose equivalents 
should be provided each worker on no less than an annual basis; more 

‘When ihere umdltlons on m~ske 01 rsdwacuve meter~als have been saMled. 11 18 not 
necewtry to assets contrlbuhonr from tuch m~skes to annual doses m future yes”. and. OS dn 
operational procedure. such doses may be amsigned to the year of mrshe for the purpose of 
assersmg comphance with Recommendalmn 3. 

‘The term “unborn” II drfmed IO encompass the period commencu-q with conception and 
ending wllh bwlh 

3 
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detailed information concerning his or her exposure should be made available 
upon the worker’s request. 

9. Radiation exposure control measures should be designed. selected. utilized. 
and maintained IO ensure that anticipated and actual doses meet the objec-
tives of this guidance. Establishment of administrative control levels’ below 
the limiting values for control may be useful and appropriate for achieving this 
objective. Reference levels’ may also be useful to determine the need to take 
such actions as recording, investigation. and intervention. Since such admin-
istrative control and reference levels will often involve ALARA consider-
ations, they may be developed for specific categories of workers or work 
situations. Agencies should encourage the establishment of measures by 
which management can assess the effectiveness of ALARA efforts. including, 
where appropriate, local goals for limiting individual and collective occupa-
tional doses. Supervision should be provided on a part-time. full-time. or task-
by-task basis as necessary to maintain effective control over the exposure of 
workers. 

10. The numerical values recommended herein should not be deliberately 
exceeded except during emergencies, or under unusual circumstances for 
which the Federal agency having jurisdiction has carefully considered the 
reasons for doing so in light of these recommendations. If Federal agencies 
authorize dose equivalents greater than these values for unusual circum-
stances. they should make any generic procedures specifying conditions under 
which such exposures may occur publicly available or make specific instances 
in which such authorization has been given a matter of public record. 

The fullowing notes ore provided IO clarify applicafron of the above recom-
mendations: 

I. Occupational exposure of workers does not include that due to normal 
background radtation and exposure as a patient of practitioners of the healing 
arts. 

2. The existmg Federal guidance (34 FR 576 and 38 FR 12921) for limiting 
exposure of underground miners to radon decay products applies independ-
ently of. and is not changed by. these recommendations. 

3. The values specified by the International Commission on Radiological 
Protection (ICRP) for quality factors and dosimetric conventions for the 
various tvpes of radiation, the models for reference persons, and the results of 
their dosimetric methods and metabolic models may be used for determining 
conformance to these recommendations. 

4. “Annual Limits on Intake” (Al.ls) and/or “Derived Air Concentrattons” 
(DACs) may be used to limit radiation exposure from intake of or immersion 
in radionuclides. The AI.1 or DAC for a single radionuclide is the maximum 
intake in a year or average air concentration for a working year. respectively, 
for a reference person that. in the absence of any external dose. satisfies the 
conditions on committed effective dose equivalent and committed dose equiv-
alent of Recommendation 4. ALls and DACa may be derived for different 
chemtcal or physical forms of radtoactive materials. 

5. The numerical values provided by these recommendations do not apply to 
workers responsible for the management of or response to emergenctes. 

These recommendations would replace those portions of current Federal 
Radtatton Protection Cutdance (25 FR 4402) that apply to the protectton of 
workers from ioniztng radlatton. It IS expected that indtvidual Federal agen-
cies. on the basks of their knowledge of specific worker exposure situations. 
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will use this new guidance as the basis upon which to revise or develop 
detailed standards and regulations IO the extent that they have regulatory or 
administrative jurisdiction. The Environmental Protection Agency will keep 
informed of Federal agency actions IO implement this guidance. and will issue 
any necessary clarifications and interpretations required to reflect new infor-
mation, so as IO promote the coordination necessary IO achieve an effective 
Federal program of worker protection. 

If you approve the foregoing recommendations for the guidance of Federal 
agencies in the conduct of their radiation protection activities, I further 
recommend that this memorandum be published in the Federal Regirter. 

lam M. nanas. 
Admm/sfmwr. Env~mnmmtol 
Pr-otecrro,l .4#ency 
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energy greater than any in the world has 9. If one assumes a direct linear rela- 
FEDERAL RADIATION COUNCIL yet had available. In industry it is used tion between biological effect and the 

as a tool to measure thickness, quantity amount of dose, it them becomes possible 
RADIATION PROTECTION GUIDANCEor quality, to discover hidden flaws, to to relate very low dose to an assumed 

FOR FEDERAL AGENCIES trace liquid flow, and for other purposes. biological effect even though it is not de- 
so many research uses for ionizing radia- tectable. It is generally agreed that the Memorandum for the President tion have been found that scientists in effect that may actually occur will not 

Pursuant to Executive Order 10831 and many diverse fields now rank radiation exceed the amount predicted by this 
Public Law 86-373, the Federal Radia- with the microscope in value as a work- assumption/
tion Council has made a study of the ing tool. Basic biological assumptions. There 
hazards and use of radiation. We here- the hazards of ionizing radiation. are insufficient data to provide a firm 
with transmit our first report to you Ionizing radiation involves health haz- basis for evaluating radiation effects for 
concerning our findings and or recom- ards just as do may other useful tools. all types and levels of irradiation. There 
mendations for the guidance of Federal Scientific findings concerning the bio- is particular uncertainty with respect to 
agencies in the conduct of their radia- logical effects of radiation of most im- the biological effects at very low doses 
tion protection activities. mediate interest to the establishment ofand low-dose rates. It is not prudent 

It is the statutory responsibility of the radiation protection standards are the therefore to assume that there is a level 
council to "... advise the President following: of radiation exposure below which there 
with respect to radiation matters, di- 1. Acute does of radiation may pro- is a absolute certainty that no effect may 
rectly or indirectly affecting health, duce immediate or delayed effects, or occur/ This consideration, in addition 
including guidance for all Federal; agen- both. to the adoption of the conservative hy-
cies in the formulation of radiation 2. As acute whole body doses increase pothesis of a linear relation between bio- 
standards and in the establishment andabove approximately 25 rems (units of logical effect and the amount of dose 
execution of programs of cooperation radiation dose), immediately observabledetermines our basic approach to the 
with States..." effects increase in severity with dose, formulation of radiation protection 

Fundamentally, setting basic radiation beginning from barely detectable guides. 
protection standards involves passing changes to biological signs clearl indi- the lack of adequate scientific infor- 
judgment on the extent of the possible cating damage, to death at levels of a mation makes it urgent that additional 
health hazard society is willing to accept few hundred rems. research be undertaken and new data 
in order to realize the known benefits 3. Delayed effects produced either by developed to provide a firmer basis for 
of radiation. It involves inevitably a acute irradiation of by chronic irradia- evaluating biological risk. Appropriate 
balancing between total health protec- tion are similar in kind, but the ability of member agencies of the Federal Radia- 
tion, which might require foregoing any the body to repair radiation damage is tion Council are sponsoring and encour- 
activities increasing exposure to radia- usually more effective in the case of aging research in these areas. 
tion, and the vigorous promotion of the chronic than acute irradiation. recommendations. In view of the 
use of radiation and atomic energy in 4. The delayed effects from radiation findings summarized above the following 
order to achieve optimum benefits. are in general indistinguishable from recommendations are made: 

The Federal Radiation Council has familiar pathological conditions usually It is recommended that: 
reviewed available knowledge on radia- present in the population. 1. There should not be any man-made 
tion Effects and consulted with scientists 5. Delayed effects include genetic radiation exposure without the expecta- 
within and outside the Government. effects (effects transmitted to succedding 
each member has also examined the generations, increased incidence of tion of benefit resulting from such ex- 
guidance recommended in this memo- tumors, lifespan shortening, and growth posure. Activities resulting in man-made 
randum in light of his statutory responsi- and development changes. radiation exposure should be authorized 
bilities. Although the guidance does not 6. The child, the infant, and the un- for useful applications provided in rec- 
cover all phases of radiation protection, born infant appear to be more sensitive ommendations set forth herein are 

followed.such as internal emitters, we find that to radiation than the adult 
the guidance which we recommend that 7. The various organs of the body differ It is recommended that: 
you provide for the use of Federal agen- in their sensitivity to radiation. 2. The term "Radiation Protection 

8. Although ionizing radiation can in- guide" be adopted for Federal use. Thiscies gives appropriate consideration to duce genetic and somatic effects (effects 
and the beneficial 

of health protection term is defined as the radiation dose the requirements 
uses of radiation and on the individual during his lifetime which should not be exceeded without 

atomic energy. Our further findings and other that genetic effects), the evidence careful consideration of the reasons for 
recommendations follow. at the present time is insufficient to jus- 

tify precise conclusions on the nature of doing so; every effort should be made to 
Discussion. The fundamental problem of radiation 

in establishing radiation protection the dose-effect relationship at low doses encourage maintenance 
guides is to allow as much of the bene- and dose rates. Moreover, the evidence doses as far below this guide as 
ficial uses of ionizing radiation as pos- is insufficient to prove either the hypoth- practicable. 
sible while assuring that man is not esis of a "damage threshold" (a point It is recommended that: 
exposed to undue hazard. To get a true below which no damage occurs) or the 3. The following Radiation Protection 
insight into the scope of the problem hypothesis of "no threshold" in man at Guides be adopted for normal peacetime 
and the impact of the decisions involved low doses. operations: 
a review of the benefits and the hazards 
is necessary. 

It is important in considering both the 
benefits and hazards of radiation to ap- 
preciate that man has existed through- 
out his history in a bath of natural 
radiation. This background radiation 
which varies over the earth, provides a 
partial basis for understanding the ef- 
fects of radiation on man and serves as 
and indicator of the ranges of radiation 
exposures within which the human popu- 
lation has developed and increased. 

the benefits of ionizing radiation. 
radiation properly controlled is a boon 
to mankind. It has been of inestimable The following points are made in re- (1) For the individual in the popula- 
value in the diagnosis and treatment of lation to the Radiation Protection tion, the basic Guide for annual whole 
disease. It can provide sources of Guides herein provided: body dose is0.5 rem. This Guide 
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APPENDIX C 

BACKGROUND MATERIAL 

Units: The International Commission on Radiological Units and Measurements (ICRU) selects 
and defines radiation quantities and units. ICRU Report 33 (ICRU 1980) contains authoritative 
definitions for most of the quantities used in this Report. 

In recent years a number of ‘special units” adopted into the International System of Units (SI) 
have begun to replace the older conventional radiation units (ICRU 1980). In this report, both sets 
of units are used. 

Absorbed Dose: The absorbed dose, D, is the differential di/dm. where de is the mean energy 
imparted by ionizing radiation to a small volume of matter of mass dm. Absorbed dose to an organ 
is generally averaged over its entire mass. The conventional and SI units of absorbed dose are the 
rad and the gray (Gy), respectively. 

Dose Equivalent: For purposes of radiation protection, it is desirable to use a measure of dose, 
for all types of ionizing radiation, that correlates to the biological effect on a common scale. The 
dose equivalent, H, is defined for this purpose as the product of D, Q, and N at the point of interest 
in tissue, where D is absorbed dose, Q is a quality factor, and N is the product of all other 
modifying factors: 

H=DQN (C-1) 

The conventional and SI units of dose equivalent are the rem and the sievert (Sv). respectively. 

Quality Factor. In the past, the absorbed dose was modified, for the purposes of radiation 
protection, by the Relative Biological Effectiveness (ICRP 1959, NCRP 1959). The RBE of a type 
of radiation is defined as the ratio of the absorbed dose of a reference radiation to the absorbed 
dose of the radiation in question that would produce an equivalent radiobiological response. To 
avoid confusion, usage of the RBE is now restricted to radiobiology. The factor used in radiation 
protection to modify absorbed dose, so as to obtain dose equivalent, is called the quality factor, and 
denoted Q. 

The quality factor is independent of the organ or tissue under consideration and of the 
biological endpoint. Because the uncertainties involved in estimating dose equivalent are large 
relative to the variation in stopping power for a particular radiation, Q is usually assigned a 
constant value for each particular type of radiation. 

In ICRP Publication 2, a quality factor (then called the RBE) of IO was recommended for 
alpha radiation. The NCRP has recently recommended the following values of Q (NCRP 1987b): 
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1 for X-rays, gamma rays, beta particles, and electrons; 

5 for thermal neutrons; Q -
20 for neutrons (other than thermal), protons, alpha particles, 

and multiply-charged particles of unknown energy. 

The Quality factors employed in ICRP Publications 30 and in the present Report are: 

1 for beta particles, electrons, and all 
electromagnetic radiations; 

Q - IO for spontaneous fission neutrons and protons; 
20 for alpha particles, recoil particles, and fission fragments. 

Only a few radionuclides (e.g.. Cf-252, . ..) that might enter or submerge the bodies of workers are 
neutron emitters, and changes in the value of the quality factor for neutrons would have minor 
influence on ALIs and DACs for these radionuclides. As noted in the text, however, revision of Q 
for some alpha-emitters has affected the derived guides. 

Modifying Factor: ICRP Publication 2 defined a relative damage factor, denoted n, that 
played a role comparable to N of equation (C-l ). The relative damage factor n was assigned 
values of 1 or 5, depending upon the assumed spatial distribution of the radionuclide; n plays no 
role in ICRP 30, however, and the factors Fs and Fv of the SEE account for the distribution of 
radionuclides on and within bone. (See equation 13 of the text.) The ICRP recommends that the 
product of all modifying factors, N. should be taken as 1 (ICRP 1977). 

Estimation of Energy Deposition. The dose equivalent to any organ depends upon the 
dimensions, locations, and compositions of all tissues in the body, on the distribution of the 
radioactive materials among those tissues, and on the energies and intensities of the various 
radiations emitted in nuclear transformations. 

In Publication 2, the dose equivalent rate in an organ was based on the activity of radionuclide 
present in that organ only, and on its effective radius. 

With the advent of high-speed computers, and improved capability to model the interaction of 
radiation with matter, more accurate and detailed calculations of energy deposition have been 
developed. For the tables in the present Report, the committed dose equivalent in target organ or 
tissue T arising from inhalation or ingestion of a radionuclide incorporates all sources of exposure 
S. and is calculated from: 

HT.50 - K S Us SEE(T-S) . (C-2) 
S 

The specific effective energy SEE(T - S) is, within a constant factor, the dose equivalent 
imparted to target tissue T per nuclear transformation in source organ S. It depends upon the 
details of the nuclear transformations of the radionuclide, including the quality factors of the 
emitted radiations, and upon the distribution of absorbed energy among body tissues. 

Us is the total number of nuclear transformations that occur in source organ S over 50 years. 
It is computed as the integral of the time-dependent activity residing in the organ, and it thus 
reflects the metabolism of the radionuclide in the body. 
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The numericaI value of the constant K depends on the units specified for HTJO, SEE, and I& 
In ICRP Publication 30, Hr~o ia expressed in Sv, SEE in MeV/g-nuclear tranrformation. and Us 
in nuclear transformations. K then assumes the value 1.6 x 10-t’ Sv-g/MeV. 

Refemnce Man. A welldefined characterization of man in terms of both anatomical and 
physiologicaI parameters is needed to establish intake and concentration guides. The 
recommendations of Publication 2 were baaed on Standard Man as defined in that publication. The 
ICRP, noting the need for a more detailed representation, formed a Task Group on Reference Man. 
Their report, Publication 23 (ICRP 1975), provides the basic anatomical and physiological data 
required for the doaimctric evaluations that were used for this report. 



SYMBOLS AND UNITS 

A(t) Activity at time t 

Bs Becquercl 
Ci Curie 
cm centimeter 
D dose; or lung clearance class (day) 
d day 
fl fractional uptake of nuclide from small intestine to blood 

g gram 
H dose equivalent 

HE effective dose quivalcnt 

HT dose equivalent averaged over tissue or organ T 

%ut effective dose equivalent from external irradiation 
HT.Ul dose quivalcnt averaged over tissue or organ T from external irradiation 

HEu, committed effective dose quivalent 

Hf.50 committed dose quivalcnt averaged over tissue or organ T 

h,so effective dose equivalent conversion factor, the committed effective 
dose quivalent per unit intake 

ho tissue dose equivalent conversion factor, the committed dose 
equivalent in tissue or organ T per unit intake 

hiat effective dose quivalcnt rate, from external exposure, per unit concentration in air 
hT-1 dose quivalcnt rate to tissue or organ T, from external exposure, per unit concentration in air 
I intake of radionuclidc 

kg kilogram ( 1 O3 g) 
m minute; metastablc; mass; or meter 

MBq megaBequcrcl ( IO6 Bq) 
MtV million electron volts 
P micro- ( 1 O-9 
rCi microCurie 
pm micron ( IO+ meter) 
n, N modifying factors in definitions of dose equivalent 

Q Quality factor in definition of dose quivalent 
RBE Relative Biological Effectiveness 
s source 
S second 
SEE specific effective energy 
sv Sicvtrt 
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T tissue; or target 
W lung clearance class (week) 
wk week 
WL Working Level 
WLM Working Level Month 

weighting factor in definition of effective dose WT 

equivalent and committal effective dose quivalent 
Y lung clearance class (year) 

yr year 



GLOSSARY 

l baorbad &NW (D): The differential di/dm, where di is the mean energy imparted by ionizing 
radiation to matter of mass dm. The special SI unit of absorbed dose is the gray (Gy); the 
conventional unit is the rad (I rad - 0.01 Gy). 

ActIvIty Mad&u AarodyumIc D&t&r (AMAD): The diameter of a unit density sphere with the 
same terminal settling velocity in air as that of an aerosol particle whose activity is the median for 
the entire aerosol. 

ALARA: As Low As Reasonably Achievable, economic and social factors being taken into account. 

AmuI I&It - (formariy ‘of’) Iotake (AI& The activity of a radionuclidc which, if inhaled or 
ingested alone by Reference Man, would result in a committed dose equivalent equal to that of the 
most limiting primary guide. 

Bccqoenl (Bq)z One nuclear disintegration per second; the name for the SI unit of activity. 1 Bq -
2.7 x lo-” Ci. 

commIttcd dase eqahkat (Hrs): The total dose quivalent (averaged over tissue T) deposited over 
the SO-year period following the intake of a radionuclide. 

committed cncctire daaa eqmirdemt (HT,~): The weighted sum of committed dose quivalcnt to 
specified organs and tissues, in analogy to the effective dose equivalent. 

corticrrl bout Any bone with a surface/volume ratio less that 60 cm2 cmm3. In Reference Man, the 
total mass of cortical bone is 4000 g. (Equivalent to ‘Compact Bone” in ICRP Publication 20). 

crIdaI organ: For a specific radionuclidc, solubility class, and mode of intake, the organ that 
limited the maximum permissible concentration in air or water. The basis for dose limitation under 
the 1960 Federal guidance. 

Cnr& (CI): 3.7 x 10” nuclear disintegrations per second, the name for the conventional unit of 
activity. 1 Ci - 3 7 x 10” Bq, . 

&cay Prod~@~): A radionuclide or a series of radionuclides formed by the nuclear transformation 
of another radionuclide which, in this context, is referred to as the parent. 

Dasird Air mtrati @AC): The concentration of a radionuclide in air which, if breathed 
alone for one work year, would irradiate Reference Man to the limits for occupational exposure. 
Tbe DAC quals the ALI of a radionuclide divided by the volume of air inhaled by Reference Man 
in a working year (i.e., 2.4 x lo3 m3). 

d&red IImItar Limits, such as the ALI and DAC, that are derived from the primary limits through 
use of standard assumptions about radionuclidc intake and metabolism by Standard Man. 
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doaa q&aIamt (H)r The product of the absorbed dose (D), the quahty factor (Q), and any other 
modifying factors (N). The SI unit of dose equivalent ia the rievert (Sv); the conventional unit is 
the rem (I rem - 0.01 Sv). 

effe&e dae w (H& The sum over specified tissuea of the products of the dose quivalent 
in a tissue or organ (T) and the weighting factor for that tkue. wr, i.e., Hn * 2 WT Hr. 

f 

effectiTe&aeqdTahtcilmdaa factor (hw): The committed effective dose equivalent per unit 
intake of radioauclide. 

l xpoaue (m The situation leading to intake of a radionuclide. and/or the situation existing 
after a radionuclide has been depoaital in an organ or tissue. 

l xternI radhtio~ Radiationa incident upon the body from an external source. 

FedamI C~~~DWZ Principka, policies, and numerical primary guides, approved by the P&dent, for 
use by Federal agencies as the basis for developing and implementing regulatory standards. 

Gray (Cy): The special name for the SI unit of abrorbcd dose. 1 Gy - 1 Joule kg-t - 100 rad. 

half-t& (#yak& hW@al, or effecthek The time for a quantity of radionuclide, i.e., its activity, 
to diminish by a factor of a half (bccauae of nuclear decay events, biological elimination of the 
material, or both, respectively). 

ICRPt International Commission on RadiologicaI Protection. 

ICRU: International Commission on Radiological Unita and Measurements. 

Iater~I radhtbm Radiation emitted from radionuclidea distributed within the body. 

m Radhti Any radiation capable of displacing electrons from atoms or molecules, thereby 
producing ions. 

Iug m dua (I& W, or Y)r A classification scheme for inhaled material according to its 
clearance half-time, on the order of days, we&a, or years, from the pulmonary region of the lung to 
the blood and the GI tract. 

met&oIk modeIt A mathematical description of the metabolic proaesea of cells. tissues. organs and 
organisms. It ia used here to describe distribution and translocation of radionuclides among tissues. 

MIRDt Medical Internal Radiation Dose; a committee of the Society of Nuclear Medicine. 

Mpc: Maximum Permissible Concentration; replaced by the DAC for the concentration limit in 
air, and no longer used for concentrations in water. 

DWO&IWY pathway: Those portions of the respiratory tract lined with cilia that propel materials 
toward the mouth. 

NCRPr National Council on Radiation Protection and Measurements. 

um-atoehaadc eflaetat Health effects for which the severity of the effect in affected individuals 
varies with the dose, and for which a threshold ia assumed to exist. 

NRC: Nuclear Regulatory Commission. 
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wcIear traaafornuti The spontaneous transformation of one radionuclidc into a different nuclide 
or into a different energy state of the same nuclide. 

orgaa (doee) weigbtiq factor: Factor indicating the relative risk of cancer induction or heredity 
defects from irradiation of a given tissue or organ; used in calculation of effective dose equivalent 
and committed effective dose quivalent, and denoted wr by the ICRP. 

psimuy IIs& A numerical iimit on the annual or committed (effective) dose quivalent that may 
be received by a worker or member of the general public, as set forth in the 1987 or 1960 Federal 
guidances. 

Quality factor (Qk The principal modifying factor that is employed in deriving dose quivalcnt, H, 
from absorbed dose, D, chosen to account for the relative biological effectiveness (RBE) of the 
radiation in question, but to be independent of the tissue or organ under consideration, and of the 
biological endpoint. For radiation protection purposes, the quality factor is determined by the 
linear energy transfer (LET) of the radiation. 

rad: The name for the conventional unit for absorbed dose of ionizing radiation; the corresponding 
SI unit is the gray (Gy); I rad - 0.01 Gy - 0.01 Joule/kg. 

RadIali Protectioa CaIdc @PC): This formerly used term refered to a radiation dose limit which 
normally should not be exceeded. 

ndIo&otopc, radIoaacIIk: A radioactive species of atom characterized by the number of protons 
and neutrons in its nucleus. 
Reference Maa: A hypothetical ‘average’ adult person with the anatomical and physiological 
characteristics defined in the report of the ICRP Task Group on Reference Man (ICRP Publication 
23). 

refereece keel: A predetermined value of a quantity (e.g.. a dose level), below a primary or derived 
limit, that triggers a specified course of action when the value is exceeded or expected to be 
CXctodCd. 

rem: An acronym of radiation equivalent man. the name for the conventional unit of dose 
equivalent; the corresponding SI unit is the Sievert; 1 Sv = 100 rem. 

respiratory tract @sag) m&I: The model for behavior of particles in the respiratory tract of man; 
the model of relevance here was developed by the Task Group on Lung Dynamics of the ICRP. 

Skrert (ST): The special name for the SI unit of dose quivalent. 1 Sv - 100 rem - 1 Joule per 
kilogram. 

source tIaaae (Sk Any tissue or organ of the body which contains a sufficient amount of a 
radionuclide to irradiate a target tissue (T) significantly. 

spccinc efiectire energy SEW--S)I: The energy per unit mass of target tissue (T), suitably 
modified by a quality factor, deposited in that tissue as a consequence of the emission of a specified 
radiation (i) from a single nuclear transformation occurring in a source tissue (S). 

stochastic effects: In the context of radiation protection, radiation induced cancer or genetic effects. 
The probability of these health effects, rather than their severity, is a function of radiation dose. It 
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is assumed that there is no dose threshold below which stochastic effects do not occur. (More 
generally, stochastic means random in nature.) 

sufm e Radionuclidcs that both deposit on and remain for a considerable 
period on the surface of bone structure. To be contrasted with ‘Volume-seekers” that exchange for 
bone mineral over the entire mass of bone. 

target tlww 0: Any tissue or organ of the body in which radiation is absorbed. 

teratogaic tNe.ctsr Effects occurring in offspring as a result of insults sustained in-utero. 

tbne 4aae q&akmt w& factor (h&: the committed dose quivalent per unit intake of 
radionuclide to the tissue or organ T. 

traknht bout Equivalent to ‘Cancellous Bone” in ICRP Publication 20, i.e., any bone with a 
surface/volume ratio greater than 60 cm2 cm -). In Referena Man trabecular bone has a mass of 
1000 g. 

WarkIq Lmd (wt): Any combination of short-lived radon decay products in 1 liter of air that will 
result in the ultimate emission of 1.3 x ld MeV of alpha energy. 

Wwkhg Lmd MO& (WLM)r A unit of exposure corresponding to a concentration of radon decay 
products of 1 WL for 170 working hours ( 1 work month). 

T0ime#d@ m: See surface-seeking radionuclide. 
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