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DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
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disclosed, or represents that its use would not infringe privately 
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recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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ABSTRACT 

This publication contains 50-year committed dose equivalent factors, in 
tabular form. The document is intended to be used as the primary reference by 
the U.S. Department of Energy (DOE) and its contractors for calculating radia­
tion dose equivalents for members of the public, resulting from ingestion or 
inhalation of radioactive materials. Its application is intended specifically 
for such materials released to the environment during routine DOE operations, 
except in those instances where compliance with 40 CFR 61 (National Emission 
Standards for Hazardous Air Pollutants) requires otherwise. However, the 
calculated values may be equally applicable to unusual releases or to occupa­
tional exposures. The use of these committed dose equivalent tables should 
ensure that doses to members of the public from internal exposures are calcu­
lated in a consistent manner at all DOE facilities. 

These tables are to be used with the revised DOE radiation standards for 
members of the public, which was adopted by the DOE on August 5, 1985, and 
incorporated in the DOE Order entitled "Radiation Protection of the Public and 
the Environment." Those standards are based on the system of radiation risk 
assessment described in Publication 26 et seq. of the International Commission 
on Radiological Protection (ICRP). 

The series of ICRP publications starting with Publication 26 provides the 
technical base used in calculating the committed dose equivalent factors in 
these tables. The factors are expressed in committed dose equivalent per unit 
intake of radioactive materials. For radionuclides with a long effective 
half-life in the body, the committed dose equivalent may be received over a 
period of years following the intake; for radionuclides with short effective 
half-lives, the entire dose equivalent may be received in the year following 
intake. Accompanying the tables is a discussion that explains how the 
committed dose equivalent values were derived and how they are to be used. 
Consistent with ICRP recommendations, the tables incorporate: 

• the 50-year committed dose equivalent for specific organs, and 

• the effective dose equivalent, corresponding to an equivalent risk of 
health effects from uniform irradiation of the whole body, using the 
weighting factors given in ICRP Publication 26. 

iii 

I 

i 
j 
I 

I 
f 
l 

I 
! 
i 
I 

t 

I 
t 
I 
"" t 





· -- ~ .. '.·.;.·.·-·-·· ....... ~· .. -•:-·~..._. __ ,: .... ..:..-.__ __ ...... ."--~ •• ~· .... ;·~,-:.-·~..o-:...:· ... .-..;._.;;_: . .:_.. -.:...,~.-.J.-:.:...:.-~.c . .i' ____ -·-:··"···~-·-··· y.,._. •. ·- .~, •.. ~.-- ____ ..;: _ _.-~:,.,. ·, .. H:.-.·_.;,;-~~--··--~ ,,_,. __ -_,.._._. 

CONTENTS 

ABSTRACT " . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . • . . • . . • . . . . . . . . . • . . . • . . . . . . . . iii 

PART 1: OISCUSSIOr~ ....•...............••..•....•.•.•.......•••.......• 1.1 

1.1 BASIS FOR POPULATION DOSE CALCULATIONS ••......•........•..•.. 1.1 

1.1.1 Applicable Definitions ....••.•••.•••••••••••.•••••.••• 1.2 

1.1.2 Replacement of Concentration Guides 

1.1.3 Physiological and Dosimetric Models 

1.2 USE OF THE 50-YEAR DOSE EQUIVALENT PER UNIT 

1.3 

1.4 

INTAKE TABLES GOOoooooooo••••ooooooooooo••••••••••••••••o••••• 1.5 

1.2.1 Units and Quantities .•.••••.••••.•.....•..•.......... " 1.5 

1.2.2 Adjustment for Particle Size •••••...••••••.••••••••••• 1.6 

1.2.3 Adjustment for Chemical State •.••••••••••••••••••.•.•• 1.6 

1.2.4 Adjustment for Age of Exposed Population ••••.•••••.••• 1.8 

1.2.5 Conventions Used in the Tables •••.•...•.•••.••.•••••.• 1.9 

1.2.6 Summary Procedures for Dose Equivalent Calculations ••• 1.9 

1. 3 REFERENCES ...•...••• " ••••..•••••.•.••••• o •••••••••••••• o • o • • • 1.11 

PART 2: 50-YEAR COMMITTED DOSE EQUIVALENT 
FACTORS--rem/~Ci INTAKE •...•.••.••••..••.•..•....•..••.......• 2.1 

2.1 ABBREVIATIONS ......•.••••••.•••••••••.••..•••...•.••••••••.•• 2.1 

2.2 INDEX OF ELEMENTS ............................................ 2.2 

2.3 TABLES OF 50-YEAR COMMITTED DOSE EQUIVALENT FACTORS .••..••••. 2.5 

2.4 ALTERNATE ABSORPTION FACTORS AND LUNG RETENTION CLASSES 
FOR SPECIFIC COMPOUNDS ······································~ 2.174 

2.5 REFERENCES ........•...••.....•..••....•••.....••.••••.•..••.• 2.181 

v 

' f 
f· 
L 
I 
f 
I 
!: 
I 
'· 
~ 
[: 
i. 



INTERNAL DOSE CONVERSION FACTORS 
FOR CALCULATION OF DOSE TO THE PUBLIC 

PART 1 

DISCUSSION 

i 

~· 
f 
! 
I 

c .. 
' ~-
! 



PART 1 

DISCUSSION 

This portion of the document provides a discussion of how the committed 
dose equivalent factors were derived and how they are to be used. It also 
provides definitions of applicable terms. 

1.1 BASIS FOR PUBLIC POPULATION DOSE CALCULATIONS . 

The intent of this document is to provide committed dose equivalent 
factors to be used by the U.S. Department of Energy (DOE) and its contractors 
in performing dose equivalent calculations for members of the public, based on 
the most recent recommendations of the International Commission on Radiolog­
ical Protection (ICRP Publications 26, 30, and 48). It is expected that those 
calculations will be used for comparison with the revised dose criteria for 
members of the publict 1hich were. implemented for routine DOE operations in 
1985 by DOE memoranda a and incorporated in the DOE Order entitled 11 Radiation 
Protection of the Public and Environment." The primary dose equivalent 
standard therein is an annual limit of 100 mrem effective dose equivalent to 
any member of the public from routine DOE operations. 

These tables provide conversion factors for only the internal component 
of the effective dose equivalent. A companion document, External Dose-Rate 
Conversion Factor Tables for U.S. DOE Population Dose Calculat1ons, provides 
comparable dose factors for external exposure from immersion or plane 
surfaces. 

The U.S. Environmental Protection Agency (EPA) regulation 40 CFR 61, 
Subpart H, implementing the Clean Air Act for DOE facilities specifies the use 
of the AIRDOS-EPA (Moore et al. 1979) model (now called the Clean Air Act 
Code--CAAC) for determination of compliance, except where other procedures 
have been found to be suitable by the EPA. Effective dose equivalents 
calculated using these tables will not correspond exactly to similar doses 
obtained by AIRDOS-EPA calculation, because the weighting factors and other 
parameters do not correspond exactly. Where a significant discrepancy appears 
to exist in the results, the Environmental Guidance Division of the DOE should 
be notified for resolution. · 

(a) Memorandum from W. A. Vaughan, Assistant Secretary for Environment, 
Safety and Health, U.S. Department of Energy, to Distribution; August 5, 
1985. Subject: Radiation Standards for Protection of the Public in the 
Vicinity of DOE Facilities. 
Memorandum from D. R. Sheppard, Acting Director of the Office of 
Operational Safety, U.S. Department of Energy, to Distribution; 
September 12, 1985. Subject: Radiation Standards for Protection of the 
Public in the Vicinity of DOE Facilities. 
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1.1.1 Applicable Definitions 

The following definitions are taken from the DOE Order on "Radiation 
Protection of the Public and Environment 11

: 

Absorbed Dose (D) is the energy imparted to matter by ionizing radiation per 
un1t mass of irradiated material at the place of interest in that material. 
The absorbP.d dose is expressed in units of rad (orGy, where 1 rad = 0.01 Gy). 

Committed Dose Equivalent (H;nl is the predicted total dose equivalent to a 
tissue or organ over a 50-year period after an intake of radionuclide into the 
bodv. It does not include contributions from external dose. Committed dose 
equivalent is expressed in units of rem (or Sv). 

Committed Effective Dose Equivalent (H ) is the sum of the committed dose 
equivalents to various tissues. i-n the &oB,f," eath multiplied by the appropriate 
weighting factor. Committed effective dose equivalent is expressed in units 
of rem (or Sv). 

Derived Concentration Guide (DCG) is the concentration of a radionuclide in 
air or water wh1ch, under cond1t1ons of continuous exposure by one exposure 
mode (i.e., ingestion of water or submersion or inhalation of air), for 
1 year, a "Reference Man 11 would receive the most restrictive of: 1) an 
effective dose equivalent of 100 mrem (1 mSv), or 2) a dose equivalent of 
5 rem (50 mSv) to any tissue, including skin and lens of the eye. (DCG values 
are presented in Attachment 1 of the DOE Order, "Radiation Protection of the 
Public and Environment, 11 and are discussed in Section 1.1.2 of this document. 

Dose Equivalent (H) is the product of absorbed dose in rad (or Gy) in tissue, 
and it is a quality factor. Dose equivalent is expressed in units of rem (or 
Sv, where 1 rem= 0.01 Sv). The dose equivalent to an organ, tissue, or the 
whole body will be that received from the direct exposure plus the 50-year 
committed dose equivalent received from the radionuclides taken into the body 
during the year. 

Effective Dose Equivalent (H ) is the summation of the products of the dose 
equivalent received by speci~Ted tissues of the body and a tissue-specific 
weighting factor. This sum is a risk-equivalent value and can be used to 
estimate the health-effects risk of the exposed individual. The tissue­
specific weighting factor represents the fraction of the total health risk 
resulting from uniform whole-body irradiation that would be contributed by 
that particular tissue. The effective dose equivalent includes the committed 
effective dose equivalent from internal deposition of radionuclides, and the 
effective dose equivalent due to penetrating radiation from sources external 
to the body. Effective dose equivalent is expressed in units of rem (or Sv). 

Quality Factor (Q) is the principal modifying factor that is employed to 
derive dose equ1valent from absorbed dose. 
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PPr ICRP Publication 30, the quality factors used here are: 

Radiation Type 

X-rays, gamma rays, 
positrons, electrons, 
(including tritium) 

Protons and singly 
charged particles of 
unknown energy with 
rest mass greater than 
one atomic mass unit 

Alpha particles and 
multiply charged 
particles (and particles 
of unknown charge) ·of 
unknown energy 

Quality Factor 

1 

10 

20 

Weighting Factor (W ) is tissue-specific and represents the fraction of the 
total health risk r~sulting from uniform whole-body irradiation that could be 
contributed to that particular tissue. The weighting factors recommended by 
the ICRP (Publication 26) are: 

Organ or Tissue 

Gonads 
Breasts 
Red Bone Marrow 
Lungs 
Thyroid 
Bone_Surft~'s 
Rema1nder 

Weighting Factor 

0.25 
0.15 
0.12 
0.12 
0.03 
0.03 
0.30 

(a) "Remainder" means the five other organs 
with the highest dose (e.g., liver, 
kidney, spleen, thymus, adrenals, 
pancreas, stomach, small intestine or 
upper and lower large intestine, but 
excluding skin, lens of the eye, 
and extremities). The weighting factor 
for each such organ is 0.06. 

1.1.2 Replacement of Concentration Guides 

The Concentration Guides for air and water in the Attachment to Chapter 
XI of DOE Order 5480.1A (Table II for members of the public) were derived from 
older lung and ingestion models originally used for similar tables in the 
National Bureau of Standards Handbook No. 69 (NBS 1959); they were nearly 
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identical with similar tables included in 10 CFR 20 (NRC). Many DOE site 
contractors have calculated annual doses to members of the public in uncon­
trolled areas by simple ratios of observed concentrations of air and water (or 
foods) to the Concentration Guides. For those few nuclides with long effec­
tive half-lives, the Concentration Guides were based on continuing uniform 
intake for 50 years. At the end of this period, the annual dose rate to the 
critical organ would be 1.5 rem/year (or 0.5 rem/year to the total body). 
Calculating the concentration ratios for those nuclides actually provided 
fractions of the maximum permissible annual intakes, or, numerically, the 
equivalent fraction of the maximum allowable committed dose equivalents for 
the critical organ for each nuclide. Derivation of the old Concentration 
Guides from the basic dose equivalent standards also involved numerous assump­
tions as to the physical and physiological parameters for a "Standard Man" and 
the ingested quantities and period of exposure. 

With the issue of this document, it is intended that dose calculations 
for inhalation and ingestion at DOE facilities be based on these committed 
dose equivalent tables. This will permit use of the more current physio­
logical parameters and models (using ICRP recommendations) for internal 
dosimetry, yet permit a desirable flexibility for site contractors in applying 
local exposure-pathway parameters. 

Subject to the constraints given in the DOE Order on "Radiation Protec­
tion of the Public and Environment," default values of annual air and water 
consumption may still be used to calculate concentrations equivalent to the 
dose limits specified in Section 1.1, using the committed effective dose 
equival~nt {"C.E.D.E.") value shown for each radionuclide in the accompanying 
tables. Limiting concentrations so derived are termed Derived Concentration 
Guides (DCGs), and for DOE use they have been based on an annual consumption 
of 8,400 m3 of air and 730 L of water. 

Use of the DCGs is approved for direct calculation of population doses by 
concentration ratio provided the following conditions are met: 

• Only a single mode of exposure exists.(inhalation or liquid consumption), 
and year-round occupancy or exposure can be assumed. 

• Dose equivalent concentrations are calculated for individual radionu­
clides. For known mixtures of radionuclides, fractions of derived limits 
may be summed to calculate the total effective dose equivalent. 

• DCGs are applied at the point of actual exposure. 

1.1.3 Physiological and Dosimetric Models 

For these tables, ICRP dosimetric models have been used. Continuing 
biomedical research may, in the future, provide improved values for various 
parameters and give attention to the desirability of adjusting, as warranted, 
the table values contained herein. Such adjustments should not be undertaken 
by individual site contractors without the approval of the DOE Environmental 
Guidance Division. 
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1.2 USE OF THE 50-YEAR DOSE EQUIVALENT PER UNIT INTAKE TABLES 

The tables of committed dose equivalent and committed effective dose 
equivalent per unit intake (Part 2) are to be used in deriving dose equivalent 
estimates from radioactive materials that may be inhaled or ingested by mem­
bers of the public as a result of routine DOE operations. The dose equiva­
lents were derived from the tables in the supplements to Parts 1, 2, and 3 of 
ICRP Publication 30. 

1.2.1 Units and Quantities 

Radiation protection agencies in the United States, including the DOE, 
have not adopted for primary use the new International Standards Organization 
(S.I.) units for radiation dose, dose equivalent, or radioactivity; the values 
of Sv/Bq in the ICRP tables have, therefore, been converted to rem/pCi intake 
by multiplying by 3.7 x 106 (1 Sv = 100 rem, 1 pCi = 3.7 x 10~ Bq). The 
values in the tables herein can be reconverted to Sv/Bq by dividing by 3.7 x 
106 or- multiplying by 2. 7 x 10-7 • Alternatively, the ICRP tables can be used 
directly, if available. However, the conventional units shall be used in all 
DOE documentation, with the equivalent S.I. unit values in parentheses. 

The effective dose equivalent is defined by the ICRP as the sum of the 
dose equivalents from external sources plus the committed dose equivalents to 
specific organs of the body, each times a weighting factor appropriate for 
each organ. In these tables, the sum of the committed dose equivalents for 
individual organs, multiplied by the appropriate weighting factors, is listed 
a~ the committed effective dose equivalent ("C.E.D.E."). To obtain a total 
effective dose equivalent for comparison with the dose equivalent criteria 
embodied in the DOE Order, any effective dose equivalent from external 
radiation must be added. The organ weighting factors have been defined by the 
ICRP as a proportionate share of the whole-body risk caused by irradiating the 
organ. These weighting factors were given in Section 1.1.1. 

In providing the committed effective dose equivalent values, the ICRP 
used several conventions. The higher value between ovary and testes was 
assigned to the "gonad." The breast was assumed to receive the same committed 
dose equivalent as muscle. A 10% rule was applied in determining the number 
of organs or tissues that were calculated and listed (i.e., only enough organs 
were summed to give about 90% of the total dose equivalent). The contribution 
to effective dose equivalent from other organs was ignored. However, a 
"remainder" was included to allow for a sum of a number of different organs 
required to meet the rule, but not listed individually. This remainder may 
include up to five different organs, each with a weighting factor of 0.06. 
This feature has been retained in the dose tables, with the appropriate 
weighting factor given as "W ." It is listed only for those radionuclides for 
which a remainder is required to meet the rule. For external radiation to the 
skin of the whole body, a separate weighting factor of 0.01 was assigned; this 
is not included in the "C.E.D.E." values. 
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Noble gases are not included in the tables. Doses from external expo­
sures should be either measured or calculated by models appropriate to the 
site, using the companion document, External Dose-Rate Conversion Factor 
Tables for U.S. DOE Population Dose Calculations. 

1.2.2 Adjustment for Particle Size 

The calculations for inhalation were based on the ICRP lung model and a 
particle size of I ~m (activity median aerodynamic diameter--AMAD). The quan­
tities of radioactive materials in the environments of DOE facilities are low 
enough that it is unlikely there will be sufficient valid field data or incen­
tive to adjust for different particle sizes routinely. However, the ICRP 
system for correction of the values to other particle sizes (ICRP Publica­
tion 30} is included here. This consists of providing the fraction of the 
dose equivalent to an organ or tissue that results by absorption in body 
fluids from each of the three portions of the respiratory tract, as defined in 
the ICRP lung model illustrated in Figure 1. These are the nasal passages and 
pharynx (N-P) region, the trachea and bronchi (T-8} region, and the deep lung 
or pulmonary (P) region. These fractions are given in the tables in Part 2 of 
this report in the form A/B/C immediately under the 50-year committed effec­
tive dose equivalent from inhalation, where "A" is the percentage of the dose 
equivalent to the organs as a result of deposition in the N-P region, "8" is 
the percentage from deposition in the T-8 region, and C is the percentage from 
deposition in the P region. The deposition in each of these regions as a 
function of the activity median aerodynamic diameter of the particles is given 
in Figure 2. 

The correction for other particle sizes can then be made by use of the 
following equation: 

D D Dp 
_ NP (New) ...,..T_8~(N...;;..ew;.;...l,)_ + f (New) 
- f NP ""0 _ _,____.._ + f T8 0 P Op 

NP(1 pm) T8(1 pm) (1 pm) 

where fNP' fT8, and Fp are the fraction of the committed dose equivalent in 
the reference tissue, resulting from deposition in the N-P, T-8, and P 
regions, resepctively (see Figure 1); and DNP' DTR' and Dp are the deposition 
probabilities in the respiratory regions for a g1Ven AMAD (see Figure 2}, 

No factors for particle size are given for the "C.E.D.E." values herein. 
Any such correction must be made by correcting each of the organ dose equiva­
lents, multiplying by the appropriate weighting factor, and summing. 

1.2.3 Adjustment for Chemical State 

For a number of radionuclides listed in the tables (Part 2), two or three 
alternate gastrointestinal (GI) absorption factors and lung retention classes 
are shown. When experimental data have been documented to justify selection 
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Lymph 
Nodes 

The values for the removal half-times, Ta-i' and compartmental fractions, Fa-j' are 
given in the tabular portion of the figure for each of the three classes of retaine~ 
materials. The values given for Dn~p, Dt-b, and 0 (left column) are the regional 
depositions for an aerosol with an AMAO of 1 ~m. The schematic drawing identifies 
the various clearance pathways from compartments a through i in the four respiratory 
regions: N-P, T-B, P, and l. 

FIGURE 1. Mathematical Model Used to Describe Clearance from the Respiratory System 
{from ICRP Publication 30, Part 1) 
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Percent Deposition 

The percentage of activity or mass of an aerosol deposited 
in the N-P, T-B, and P regions is given in relation to the 
Activity Median Aerodynamic Diameter (AMAD) of the aerosol 
distribution. The model is intended for use with aerosol 
distributions with AMADs between 0.2 and 10 pm and with geo­
metric standard deviations of less than 4.5. Provisional 
estimates of deposition further extending the size range are 
given by the dashed lines. For an unusual distribution with 
an AMAD of greater than 20 pm,.complete deposition in N-P 
can be assumed. The model does not apply to aerosols with 
AMADs of less than 0.1 pm. 

FIGURE ~. Deposition of Dust in the Respiratory System 
(from ICRP Publication 30, Part 1). 

of a single value, that should be used. If the chemical state for the radio­
nuclide is known, follow the recommendations of ICRP Publication 30, extracted 
and shown in Section 2.4 of Part 2 {Alternate Absorption Factors). Otherwise, 
use the most restrictive values. 

1.2.4 Adjustment for Age of Exposed Population 

The ICRP Publication 23 "Reference Man" data used for dose calculations 
is basically an adult male. Children and adult females will be present in the 
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environment, hence the values for adult males will not be completely appro­
priate. Currently, no generally accepted models for doses to children or 
fetuses exist, although some efforts to derive such models are under way. For 
this reason, the present tables must be considered as interim values until 
such models are available. The ICRP has issued a statement on annual limits 
of intake and derived air concentrations (ICRP Publication 39) for members of 
the public. In this statement, the ICRP claims that an exhaustive list of 
factors for every case would be a difficult and possibly unrewarding task. 
The statement provides examples for several radionuclides, including 129I, 131 1, 
137Cs, and 239Pu, for which the annual limit of intake (ALI) for a 6-month-old 
infant would decrease to about l/10 to 1/1000 of the ALI for workers. No 
general guidance can be given at this time, but any -DOE facility with a unique 
release potential is encouraged to bring the potential problem to the atten­
tion of the Environmental Guidance Division for possible resolution. 

1.2.5 Conventions Used in the Tables 

For a number of radionuclides, the committed dose equivalent for a given 
tissue includes radiation received over a period of years following the 
exposure, while for others the dose equivalent is delivered in the year of 
exposure. To distinguish those radionuclides for which less than 90% of the 
committed dose equivalent is received in the first year, an asterisk (*) 
appears after the value of the committed dose equivalent. For several 
nuclides, an asterisk is not shown because of the lack of data for a complete 
analysis. 

The tables are arran9ed so that the data for each radionuclide include 
the lung retention class (D, W, Y) for use with the ICRP lung model and the 
absorption from the GI tract (fl)used in the metabolic model. The removal 
half-times for lung-retention classes D, W, and Y are 0.5, 50, and 500 days, 
respectively. 

The values of committed dose equivalent and committed effective dose 
equivalent in the tables are given to two places. This was done to facilitate 
calculations. However, major uncertainties exist in calculating these values 
and in applying them to population exposures. Because of these uncertainties, 
final effective dose equivalent values should be reported to only one 
significant digit. 

1.2.6 Summary Procedures for Dose Equivalent Calculations 

For comparison against the public dose equivalent criteria, three 
components must be calculated: 1) the committed effective dose equivalent 
from all sources of ingestion, 2) the committed effective dose equivalent from 
inhalation, and 3) the effective dose equivalent from external radiation. For 
routine operations, this will normally be done to include the total calendar 
year's exposures. Where multiple nuclides and sources of exposure exist, suf­
ficient numbers of each should be included in the final summation to ensure 
that at least 90% of the total effective dose equivalent is reflected. 
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Alternative A - Measurements are available for all significant radionuclides 
and modes of exposure. 

1. 

2. 

3. 

4. 

Calculate the total quantity, in microcuries, for each radionuclide 
ingested. Multiply by the "C.E.D.E." value given in Part 2 for 
ingestion. Sum for all radionuclides. If the chemical state is unknown 
and more than one value is given for GI absorption, use the largest 
value. 

Calculate the total quantity, in microcuries, for each radionuclide 
inhaled. Select the appropriate lung retention class (D, W, or Y), and 
multiply the quantity by the "C.E.D.E." value given for inhalation. If 
the class is unknown, use the largest value. Sum for all radionuclides. 

Calculate the effective dose equivalent (Haxt) from external sources, 
using appropriate occupancy and shielding ractors. 

Sum these three components for comparison with the effective dose 
equivalent criteria. 

Alternative B - Measurements for potentially significant modes of exposure are 
not available. 

1. Determine total quantities released of all radionuclides of potential 
significance. 

2. Apply documented environmental transport and pathway models(a) to 
calculate environmental concentrations and exposure rates. 

3-6. Same as steps 1-4 for Alternative A. 

Alternative C - Constraints of Section 1.2 are met. 

1-2. Same as steps 1-2 for Alternative B. 

3. Same as step 3 for Alternative A •. 

4. Calculate committed effective dose equivalents from inhalation and 
ingestion from the DCGs in the DOE Order on "Radiation Protection of the 
Public and Environment." For each exposure mode: 

Hi = Ci x HE 
~ 

1 

where Hi = committed effective dose equivalent for radionuclide i from air 
(Ha) or water (Hw) 

(a) For facilities with airborne releases, the AIRDOS-EPA computer program 
(Moore et al. 1979) (now called CAAC) or an EPA-approved alternative 
shall be used to demonstrate compliance with Subpart H of 40 CFR 61. 

1.10 
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c.= average annual concentration of radionuclide i, ~Ci/mL 
1 

HE =annual effective dose equivalent limit used to calculate DCG, 
mrem/yr. 

5. Calculate effective dose equivalent: 
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PART 2 

50-YEAR COMMITrED DOSE EQUIVALENT FACTORS--rem/~Ci INTAKE 

Part 2 has four components: Section 2.1--a list of abbreviations used 
in the tables of committed dose equivalent factors; Section 2.2--a page index 
of elements in the tables; Section 2.3--the tables of 50-year committed dose 
equivalent factors; and Section 2.4--a list of alternative absorption factors 
and lung retention classes for specific chemical compounds of the elements, 
in alphabetical order, as recommended in ICRP Publications 30 and 48. 

••• ·-- .-' •• l. ••• .:-....·.~ • .:.::·, 

In Section 2.3, the dose equivalent factors are given by element in order 
of atomic number, and an asterisk (*) indicates that less than 90% of the total 
50-year committed dose equivalent is received in the year following intake. 
For inhalation, the fraction of the dose equivalent to an organ or tissue 
that results by absorption in body fluids from each of the three portions of 
the respiratory tract are given in the form A/B/C, immediately under the 
committed dose equivalent. Where three isomers of the radionuclide are listed, 
the half-life is shown in parentheses for the two higher states. 

2.1 ABBREVIATIONS 

The following abbreviations are used in the Section 2.3 tables: 

D, W, Y Retention class for materials in the lung from inhalation 
(as per Figure 1 in Part 1) 

GI ABSORP Gastrointestinal absorption factor 

BLAD WALL - Bladder wall 

R MARROW - Red marrow 

BONE SURF - Bone surface 

ST WALL - Stomach wall 

SI WALL - Small intestine wall 

ULI WALL - Upper large intestine wall 

LLI WALL - Lower large intestine wall 

wT 

C.E.D.E. 

(ORG) 

(IN) 

- Weighting factor for remainder (other organs) 

- Committed effective dose equivalent 

- Organic form 

- Inorganic form 

2.1 
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{VAP) - As metallic vapor 

(CO) I {C02) - As carbon monoxide or dioxide 

( D) - Half-life in days 

{_H) - Half-life in hours 

(_M) - Half-life in minutes 

1 (_Y) - Half-life in years 

l ,, 
2.2 INDEX OF ELEMENTS (for the 50-Year Committed Dose Equivalent Factors) i 

J Element Page Element Page 

l ACTINIUM 2.154 CHLORINE 2.15 

ALUMINUM 2.11 CHROMIUM 2.21 
.f 

AMERICIUM 2.163 COBALT 2.24 .J 

1 ANTIMONY 2.72 COPPER 2.29 I 

j ARSENIC 2.35 CURIUM 2.165 

ASTATINE 2.151 DYSPROSIUM 2.106 

BARIUM 2.84 EINSTEINIUM 2.170 

BERKELIUM 2.167 ERBIUM 2.109 

BERYLLIUM 2.6 EUROPIUM 2.98 

BISMUTH 2.147 FERMIUM 2.171 

l 
BROMINE 2.39 FRANCIUM 2.152 

CADMIUM 2.64 FLUORINE 2.8 

1 CALCIUM 2.17 GADOLINIUM 2.101 

CALIFORNIUM 2.168 GALLIUM 2.31 

CARBON 2.7 GERMANIUM 2.33 

CERIUM 2.89 GOLD 2.135 

CESIUM 2.81 HAFNIUM 2.116 

2.2 
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Element Element Page f Page I 

I HOLMIUM 2.107 PRASEODYMIUM 2.90 f 

f: 
HYDROGEN 2.5 PROMETHIUM 2.94 i INDIUM 2.66 PROTACTINIUM 2.156 

IODINE 2.79 RADIUM 2.153 

IRIDIUM 2.129 RHENIUM 2.124 

IRON 2.23 RHODIUM 2.57 

LANTHANUM 2.86 RUBIDIUM 2.41 

LEAD 2.144 RUTHENIUM 2.55 
t LUTETIUM 2.113 SAMARIUM 2.96 

I MAGNESIUM 2.10 SCANDIUM 2.18 

MANGANESE 2.22 SELENIUM 2.37 

MENDELEVIUM 2.172 SILICON 2.12 

~ MERCURY 2.137 SILVER 2.61 

MOLYBDENUM 2.51 SODIUM 2.9 t: 
i.. 

[ 
NEODYMIUM 2.92 STRONTIUM 2.43 f. 

NEPTUNIUM 2.159 SULFUR 2.14 ~· NICKEL 2.26 TANTALUM 2.119 .: 

r 
I NIOBIUM 2.49 TECHNETIUM 2.52 ~") 

k 
f. 

OSMIUM r~ 
2.127 TELLURIUM 2.76 ~-

>· ,. 
t ~. PALLADIUM 2.60 TERBIUM 2.103 

~·· PHOSPHORUS 2.13 THALLIUM 2.142 ,. •. 

PLATINUM 2.133 THORIUM 2.155 

PLUTONIUM 2.161 THULIUM 2.110 ~ 
r· 
~· 

POLONIUM 2.150 TIN 2.69 
[ ,. 
~ r-

POTASSIUM 2.16 TITANIUM 2.19 I 
1-

[ 
v-

2.3 f: 
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Element 

TUNGSTEN 

URANIUM 

VANADIUM 

Page 

2.122 

2.157 

2.20 

YTTERBIUM 2.112 

2.4 

Element 

YTTRIUM 

ZINC 

ZIRCONIUM 

Page 

2.45 

2.30 

2.47 
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2.3 50-YEAR COMMITTED DOSE EQUIVALENT FACTORS--rem/y(i INTAKE 

HYDROGEN 
3H (YATER) 

Ingestion Inhalation 
SOFT TISS 6.3E-05 6.3E·OS 
C.E.O.E. 6.3E·OS 6.3E-05 

3H (ELEJIEITAL) 
Dose equivalent in lung per unit of elemental 
3H in air (rem m3/~Ci hr) 

Ingestion Inhalation 
LUNG 3.7E-08 
C.E.D.E. 4.4E·09 

2.5 
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50-Year Committed Dose Equivalent Factors--rem/p[i Intake (Continued) 

BERYLLIUM 

7a. 
Ingestion Inhalation 

CLASS b • y 
GI ABSORP 5.1E-83 5.1E-13 5.1E-13 
LORGS 7.8£-114 1.4£-113 

l/2/97 8/1/118 
GONADS 2.1E-84 1.-4E-14 1.2E-14 

-48/17/35 54/14/32 
R IIARROI 4.4E-86 1.7E-14 1.5E-8-4 

23/22/55 11/3/86 
BREAST 1.1E-84 1.4E-84 

15/14/71 6/2/92 
SI IAI..L 2.8E-84 
I.LI WALL 2. 7E-84 1. 7E-14 

48/13/39 
LU IAI..L 4.4E-84 2.5E-84 

54/13/33 
REMAINDER 2.2E-B4 3.5E-B4 

IT 
4/5/91 1/8/181 

8.18 8.12 
C. E. b.£. r. re-114 ~.3£-14 2. 7£-14 

l lla. l 
' Ingestion Inhalation 
' l CLASS b • y 
' 1 QI ABSORP S.IE-83 S.IE-13 S.IE-88 
i LONGS L8E=et ~.9£·11• l 1/1/99 1/1/188 

R IIARROI '2. 7E-83• 6.7E-12• 
28/88/41 

BONE SURF 2.1E-Ih 
28/33/41 

I.LI IALL l.SE-12 
LLI I~U 4.8E-12 
C. E. D. E. 4.~£-13· 3.3£-12• 3.5£-11· 

2.6 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued} 

CARBON 

" llc (11RC) 14c (DRC) [ Ingestion Inhalation Ingestion Inhalation 

LUNGS 1.1E-85 1.1E-85 LUNGS 2.1E-83 2.1E-83 t: GONADS l.SE-115 l.SE-115 GONADS 2.1E-83 2.1E-13 
BREAST 1.1E-85 1.1E-15 BREAST 2.1E-83 2.1E-IJ3 t 
R WARROI 1.2E-85 1.2E-85 R WARRDI 2.1E-83 2.1E-83 ~ 

THYROID 1.1E-15 1.1E-85 THYROID 2.1E-83 2.1E-83 
BONE SURF 1.1E-85 l.lE-85 BONE SURF 2.1E-83 2.1E-83 
SI IALL 1.3E-85 l.SE-85 ST IALL 2.1E-83 2.1E-83 
ULI IALL 1.3E-85 1.3E-85 SI IALL 2.1E-83 2.1E-83 
LLI IALL 1.3E-85 l.SE-85 ULI IALL 2.1E-83 2.1E-83 
REMAINDER 1.4E-85 1.4E-85 LLI IALL 2.1E-83 2.1E-83 

IT 8.12 8.12 REMAINDER 2.1E-83 2.1E-83 t t.~.~.~- 1.~1::-B!i 1.~1:-11~ IT 8.88 8.86 
!::.I::. D. E. ~.IE-B! ~- IE-B! ~-

1lc (CD) E 
Inaestion Inhalation 14c (CD) ~~ Inaestion Inhalation 

LUNGS 4.1E-88 
GONADS 4.4E-88 LUNGS 2.9E-88 t BREAST 4.1E-88 GONADS · 2.9E-88 
R WARRDI 4.4E-88 BREAST 2.9E-88 t THYROID 4.1E-88 R WARROI 2.9E-88 
BONE SURF 4.1E-88 THYROID 2.9E-88 
SI IALL 4.8E-88 BONE SURF 2.9E-88 e 
ll..I IALL 4.8E-88 ST IALL 2.9E-88 ~~ 
LLI IALL 4.8E-88 SI IALL 2.9E-88 

... 
Fe-· 

REMAINDER 5.2E-88 ll..I IALL 2.9E-86 r . 
IT 8.12 LLI IALL ' 2.9E-86 I 

t.E:.~.t. 4.51::-118 REMAINDER 2.9E-88 t 
IT 8.86 • l-

t.E.~.E. 2.9E-es t 
11c (CD-2) 

~~. 

Inaestion Inhalation 
14c (C0-2) t 

LUNGS 7 .4E-88 Ingestion Inhalation r· 
GONADS &.lE-86 r 
BREAST 7.8E-86 LUNGS 2. 4E-I!l5 k 
R WARROI 7.8E-I!l8 GONADS 2.4E-85 !"'-

THYROID 7 .BE-86 BREAST 2.4E-85 w BONE SURF 7.4E-88 R WARROI 2.4E-IJS ''· ' SI IALL 8.5E-88 THYROID 2.4E-15 ~·-ULI IALL 8.5E-86 BONE SURF 2.4E-85 1-
LLI IALL 8.5E-88 ST IALL 2.4E-85 t: REMAINDER 9.3E-86 SI IALL 2.4E-I!l5 

IT 1!1.12 ll..I IALL 2.4E-85 
t.E.I5.E:. a.IE-1!16 LLI IALL 2.4E-115 

r REMAINDER 2.4E-15 ' 

IT 8.86 
I::. E. D. E. ~.4E-B5 

f 
~ 
l 
I 
' f 
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t· 
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50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

FLUORINE 

1~ 
Ingestion Inhalation 

CLASS 0 I y 
GI ABSDRP 1.8E+88 1.8E•88 1.8E•88 1.8E•88 
WNGS 4.1E-il4 4.8E-14 5.2E-14 

1/5/94 8/12/88 8/19/81 
R MARRDI 2.2E-84 1.8E-84 

87/28/13 
BONE SURF 2.2E-84 
ST WALL 1.1E-83 1.5E-84 

93/2/5 
REMAINDER l.lE-84 

IT 8.88 
c. E. b. E. l.fJE-84 7 .eE-86 5.se-e5 8.2E-85 

2.8 
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50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

SODIUM 

u,.. 
Insestion Inhalation 

CLASS D I y 
GI ABSORP 1.8E•88 1.8E•88 
LONGS 9.3E-83 9.3E-83 

38/8/82 
GONADS 1.8E-82 8.7E-83 

47/13/48 
BREAST 9.8E-83 6.9E-83 

47/12/41 
R MARROW 1.8E-82• 1.8E-82• 

47/13/48 
BONE SURF 2.8E-82• 1.3E-82• 

47/13/48 
THYROID 9.3E-83 6.9E-83 

48/13/41 
ST IALL 1.1E-82 
SI IALL 1.1E-82 7 .8E-83 

47/13/48 
LLI IALL 1.1E-82 7.8E-83 c-

47/13/48 
•. ::. RBIAINDER 1.6E-82 9.8E-83 

IT 
47/12/41 

8.12 8.18 
~.E.D.E. I. 2E-82• §.8E-83• 

24Na 
Insestion Inhalation 

CLASS b I y 
GI ABSORP 1.8E•88 1.8E•88 
lUNGS 9.6E-84 4.4E-83 

8/3/91 
GONADS 1.3E-83 8. 7E-84 

68/16/27 
BREAST 1.8E-83 5.9E-84 

58/14/38 
R MARROW 1.4E-83 7 .8E-84 

63/14/33 
BONE SURF 1. 7E-83 
ST IALL 4.4E-83 1.1E-83 

78/8/22 
LLI IALL 1.3E-83 
RBIAINDER 1.8E-83 

IT 8.18 
~.E. D. E. 1.4E-83 9.SE-84 

2.9 



50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

MAGNESIUM 

28ug 
Ingestion Inhalation 

CLASS b I y 
QI ABSDRP S.IIE-81 S.I!E-81 S.BE-81 
WNQS i.iE-82 2.2E-82 

3/2/95 1/4/95 
QONAOS 3.2E-83 l.lE-83 

88/12/22 
R UARROI 3.4E-113 3.8E-83 

49/17/34 
BONE SURF 5.2E-13 

49/17/34 
ST WALL 7.8E-13 
SI WALL l.lE-82 2.2E-13 

82/7/11 
lLI IALL 3.4E-82 5.5E-13 8.9E-13 

92/4/4 71/13/18 
lLI IALL 5.2E-12 8.5E-13 1.4E-12 

c.E.D.E. 7.5E-ea 
94{3/3 
a. E=e3 

72,13,15 
4. E- 3 

2.10 
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50-Year Committed Dose Equivalent Factors--rem/~Ci Intake (Continued) 

ALUMINUM 

28AI 
Ingestion Inhalation 

CLASS D • y 
GI ABSORP 1.8E-82 1.8E-82 1.8E-82 
LONGS 6.3E-82 3.6E-81 

29/14/57 1/1/98 
GONADS 1.1E-82 7.8E-82 2.4E-82 

33/16/51 31/26/43 
BREAST 5.9E-82 

32/16/52 
R WARROI 1.5E-81 4.4E-82 

32/16/52 23/27/58 
BONE SURF 1.4E-81 

32/16/52 
SI IALL 1.5E-82 6. 7E-82 

34/15/51 
l.U IALL 4.1E-82 7.8E-82 

38/15/47 
U.I IALL 1.1E-81 8.9E-82 7 .4E-82 

44/13/43 46/14/48 
REMAINDER 8.1E-82 

IT 
32/16/52 

11.12 
c.E.b.E. 1.3E-82 7 .OE-82 5.9E-82 

f 
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50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

SILICON 

3lsi 
Ingestion Inhalation 

CLASS 0 ' y 
GI ABSORP. 1.0E-02 1.0E-82 1.0E-02 1.0E-02 
LUNGS l.lE-83 1.3E-83 1.'4E-83 

1/4/95 0/11/89 0/17/83 
ST IALL 2.0E-03 3.0E-84 

96/3/1 
SI IALL 2.4E-03 3.6E-84 

97/2/1 
ULI IALL 3.2E-03 4.8E-04 3.1E-04 

97/2/1 67/29/4 
LLI IALL 1.3E-03 
1:.E.b.E. 5.4E-84 2.81:-84 l.SE-84 1. 91:-84 

32si 
Ingestion Inhalation 

CLASS o • y 
GI ABSORP l.IE-82 1.8E-82 1.8E-82 l.I!IE-1!12 
LONGS 2.2E-82 3.7E-81 8.SE•8S. 

38/15/55 8/8/188 8/8/108 
GONADS 2.1E-82 

32/16/52 
BREAST 2.1E-82 

32/16/52 
R YARROI 2.1E-82 

32/16/52 
BONE SURF 2.1E-82 

32/16/52 
THYROID 2.1E-82 

32/16/52 
ST IALL 2.1E-82 

32/16/52 
SI IALL 2.1E-82 

32/16/52 
ll.I IALL 5.9E-83 2.1E-82 

34/15/51 
LLI IALL 2.3E-82 2.4E-82 

41/14/45 
REMAINDER 2.1E-82 

IT 
32/16/52 

8.86 
c. E. b. E. 1. 7E-13 2.1E-12 4.'4E-12 l.IE•II• 

2.12 
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50-Year Committed Dose Equivalent Factors--rem/~Ci Intake (Continued} 

PHOSPHORUS 

32p 
Ingestion Inhalation 

CLASS 0 w y 
GI ABSORP 8.8E-81 8.8E-81 8.8E-81 LONGS 9.3E-83 9.6E-82 

9/3/88 1/1/98 
GONADS 2.4E-83 1.8E-83 

48/13/41 
BREAST 2.4E-83 l.SE-83 

48/13/41 
R MARROW 3.8E-82 2.2E-82 1.8E-82 

48/13/41 69/17/24 
BONE SURF 2.9E-82 2.1E-82 

48/13/41 
ll.I WALL 1.1E-82 
LLI WALL 2.7E-82 6.6E-83 

C.E.D.E. 7.7E-13 
81,8/13 
6. &03 l.3E-12 

Ingestion Inhalation 
::f CLASS 0 ' y :·· GI ABSORP 8.8E-81 8.8E-81 8.8E-81 LONGS 3.5E-114 1.1E-03 1.6E-82 

11/4/86 1/1/98 , GONADS 3.5E-84 2.8E-84 
-46/13/41 

BREAST 3.5E-84 2.8E-84 
48/13/41 ( R MARROW 1.9E-83 1.4E-83 

1 ~ 46/13/41 
k BONE SURF 4.8E-83 3. 8E-83 

48/13/41 
r .. ST WALL 8. 7E-84 3.1E-84 · .. 

64/12/34 

~ 
SI WALL 5.2E-84 2.8E-84 

58/12/38 
l.U WALL 1.3E-83 4.1E-84 

. 
. 

85/9/28 
r.: LU WALL 3.1E-83 7.8E-84 r 78f7l15 ,. c. E. D. E. ~- ~E-114 6. E-D4 I.§E-83 

F 
~;: 

r 
t· 

2.13 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued} 

SULFUR 

Ingestion Inhalation 
CLASS 0 * v 
GI ABSORP a.8E-81 1.8E-81 a.8E-81 a.8E-81 
lONGS 2.8E-14 7 .4E-14 1.9E=82 

13/4/83 8/8/181 
GONADS 2.8E-14 2.1E-14 

46/13/42 
BREAST 2.8E-84 2.1E-14 

46/13/42 
R YARROW 2.8E-84 2.1E-14 

46/13/42 
ST IAl.l.. 4.8E-14 2.4E-84 

62/12/38 
SI IAl.l.. a. 7E-84 2.3E-84 

48/13/39 
ll.I IAl.l.. 8.9E-84 2.8E-83 3.8E-14 

81/11/29 
LLI IAl.l.. 2.1E-13 8.1E-83 4.8E-14 

75/7/18 
REIIAINDER 2.8E-14 2.1E-14 

IT 
45/13/42 

8.88 1.88 
c.E.b.E. 4.3E=a4 8.5&84 2.9&84 2.3&83 

S6s (CAS) 
Insestion Inhalation 

Cl..ASS 0 * v 
GI.ABSORP 
lONGS 3.5&84 
GONADS a.&E-14 
BREAST a.&E-14 
R YARROW a.&E-14 
THYROID a.&E-14 
BONE SURF a.&E-14 
ST IAl.l.. a.sE-14 
SI IALL 3.5E-14 
ll.I IAl.l.. a.&E-14 
LLI IAl.l.. a.sE-14 
RSIAINDER a.&E-14 

IT 1.18 
c. E. D. E. 3.5E-84 

2.14 
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50-Year Committed Dose Equivalent Factors--rem/~Ci Intake (Continued) 

CHLORINE 

36c1 
Ingestion Inhalation 

CLASS o ' y 
GI ABSORP l.IIE•IIII l.IIE•IIII l.IIE•IIII 
LONGS 3.11E-113 4.8E-113 1. 7E-111 

18/5/77 1/11/99 
GONADS 3.8E-113 1.9E-83 

47/13/411 
BREAST 3 .IIE-113 1.9E-83 

47/13/411 
R YARROW 3.8E-83 1.9E-83 

47/13/48 
BONE SURF 3.8E-113 
THYROID 3.8E-83 
ST WALL 4.1E-113 2.8E-83 

52/12/36 
SI WALL 3.8E-113 1.9E-83 

47/13/48 
ll.I WALL 3.8E-113 1.9E-83 

47/13/48 
LLI WALL 3.8E-83 1.9E-113 

47/13/411 
REMAINDER 3.8E-83 1.9E-83 

IT 8.86 
47/13/48 

8.116 
l:.E.D.E. 3.DE-B3 ~.IE-13 ~.BE-D~ 

38c1 
Ingestion Inhalation 

CLASS o I y 
GI ABSORP l.IIE•IIB l.BE•IIII 1.8E•IIII 
LONGS a.IE-14 8.9E-D4 

1/111/89 8/16/84 
ST WALL 3.3E-83 3.7E-84 

~.E.D.E. ~.DE-14 
98,1/1 
I. r.:n I.IE-14 

39c1 
Ingestion Inhalation 

CLASS o I y 
GI ABSORP l.IIE•IIII 1.8E•88 1.8E•IIB 
LONGS 6. 7E-14 7.4E-84 

2/8/98 8/15/85 
ST WALL 2.3E-113 2.9E-84 

l:.E.o.E. 1.4E-D4 
96~2£2 
9. E-15 8.9E-D5 

2.15 
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l 50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) l 
l 
.i 

I POTASSIUM i 
I 

I 41x 43x 
1 Ingestion Inhalation Ingestion Inhalation 

CLASS 0 * y CLASS 0 * y 
GI ABSORP l.IIE•II8 1.11E•IIII GI ABSORP l.IIE•IIII 1.11E•IIII 
LONGS 1.8E-iJ2 1.7E-iJ2 WNGS 6.3E-iJ4 2.8E-113 

31/9/88 7/3/98 
GONADS 1.9E-82 1.2E-112 GONADS 8.7E-84 3.8E-114 

1 47/13/48 58/15/29 

1 
BREAST l.SE-112 1.1E-112 BREAST 5.9E-114 3.6E-114 

47/13/48 51/14/35 
R UARROI 1.8E-82 l.lE-112 R UARROI 8.7E-114 3. 7E-114 

l 47/13/48 52/14/34 

1 BONE SURF 1.8E-82 l.lE-82 THYROID 5.9E-84 
47/13/48 BONE SURF 8.3E-114 

j THYROID l.SE-82 1.1E-82 ST IALL 2.3E-83 8.7E-84 

.1 
47/13/48 88/9/23 

ST IALL 2.11E-82 1.2E-82 SI IALL 7.4E-84 
49/12/39 REMAINDER 8.1E-84 

SI IALL 1.9E-82 1.2E-112 IT 11.18 
47/13/41 c. E. D. E. 7 .SE-114 5.8E-114 

LLI IALL 1.9E-82 1.2E-82 

I 
47/13/48 

REMAINDER 2.8E-82 1.3E-82 «x 1 47/13/48 
l IT 8.12 8.12 Ingestion Inhalation 
.l C.E.O.E. 1. 9E-112 1.2E-112 CLASS 0 • y 
l GI ABSDRP l.IIE•88 1.8E•811 
~ WNGS 5.2E-114 

42x 1/12/87 

1 

ST IALL 2.4E-113 2.3E-114 
Ingestion Inhal01tion 97/1/2 

CLASS 0 * y c. E. D. E. l.SE-114 7.sE=115 
.. GI ABSORP 1.11E•III 1.8E•III 

WNGS 7 .8E=114 8.1E-83 
3/3/94 4Sr GONADS 7.8E-8-4 4.1E-84 
81/18/24 Ingestion Inhalation 

BREAST 7.8E-84 CLASS 0 j y 
R UARROI 7.8E-84 GI ABSORP 1.8E•II8 l.BE•88 
ST IAI.L 8.7E-13 WNGS 3.1E-B4 
SI IALL 7 .SE-14 1/13/88 
REMAINDER 8.1E-14 ST IALL 1.8E-13 1.4E-84 

IT 1.18 97/1/2 
c. E. D. E. i.1E-83 i.1E-83 c. E. D. E. 9.3E-8S 4.6&115 

2.16 



50-Year Committed Dose Equivalent Factors--rem/~Ci Intake (Continued) 

CALCIUM 

41ea 
Ingestion Inhalation 

CLASS o ' y 
GI ABSORP a.0E-e1 3.8E-81 
lONGS 1. 7E-83 

8/8/188 
R MARROW 6. 7E-83• s.9E-83• 

41/19/48 
BONE SURF 1.5E-82• 1.3E-82• 

~.E. 15.1::. 1.~E-83• 
41£19£48 
1.3E-83• 

.. 
<· 

•sea 
Ingestion Inhalation 

CLASS o ' y 
GI ABSORP 3.8E-81 3.8E-81 
LONGS 3.6E-82 

8/8/188 
R MARROW 1.3E-82 1.1E-82 

44/21/35 
BONE SURF 1.9E-82 1.6E-82 

44/21/35 
ll.I WALL 3.7E-83 
LLI WALL 1.8E-82 
~.E. D. E. 3.8E-83 ii.1E-83 

47ea 
Ingestion Inhalation 

CLASS o ' y 
GI ABSORP 3.8E-81 3.8E-81 
LONGS 2.9E-82 

1/1/98 
GONADS 2.7E-83 
R MARROW S.SE-83 3.7E-83 

52/25/23 
BONE SURF 1.5E-82 
SI WALL 5.5E-83 
ll.I WALL 1.9E-82 7.8E-83 

64/11/25 
LLI WALL 4.8E-82 1.9E-82 

~.E. b. E. 6.2E-S3 
66,18,24 
6. E- 3 

2.17 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

SCANDIUM 

43sc 48sc 
Ingestion Inhalation Ingestion Inhalation 

CLASS b I y CLASS 0 I y 

GI ABSORP UJE-14 l.IE-14 GI ABSORP 1.1E-14 1.1E-14 

WNas 1.3E-8a WNas 1.7E-01 

1/15/85 1/1/111 

GONADS 4.4E-14 GONADS 7.4E-13 

ST WALL 1.8E-13 SI WALL 8.5E-13 
SI WALL 2.5E-13 3.2E-84 lLI fALL 1. 7E-12 

88/28/8 LLI WALL a. 7E-12 
lLI WALL 4.1E-13 5.2E-14 !:.E. D. E. ~.i!E-8a ~.0E-8~ 

88/28/8 
LLI WALL 2.1E-13 2. 7E-14 

C. E. D. E. 7 .3E-8~ 
87,28,5 
2. E- ~ 47Sc 

Ingestion Inhalation 
CLASS 0 ' y 

44llsc 
GI ABSORP 1.1E-14 l.IE-14 
WNCS 7 .4E-83 

Ingestion Inhalation 1/2/98 
Q.ASS b I y lLI WALL 9.3E-83 3.7E-83 

GI ABSORP 1.1E-14 1.1E-14 84/18/18 

LONas 2.4E-82 LLI fALL 2.3E-12 9.3E-93 
1/2/98 

GONADS 6.3E-13 2.7E-13 C. E. D. E. L§E-8a 
84~18£18 
I. E-93 

64/18/18 
SI fALL 9.3E-13 5.2E-13 

64/17/19 48sc lLI fALL 3.7E-12 1.7E-12 
'·· 64/18/18 Ingestion Inhalation 

LLI fALL 9_aE-12 3.7E-12 Q.ASS 0 I y 

65e8,17 GI ABSORP 1.1E-14 l.IJE-14 

l:.E.D.E. §.§E-8a 7. E= a WNG$ i.BE-0~ 
1/4/95 

GONADS 7.4E-83 2.8E-13 

44sc SI fALL 
64/19/17 

1.1E-12 4.1E-13 
Ingestion Inhalation 64/19/17 

Q.ASS 0 I y lLI fALL 2.4E-12 8.9E-13 
GI ABSORP 1.1E-IJ4 1.1E-14 84/19/17 
LUHCS 2.~E-ea LLI fALL 4.1E-12 1.5E-12 

1/15/85 
C. E. D. E. 

65,19,16 
GONADS 7.4E-84 IUE=83 3. E- a 
ST fALL 3.1E-13 
SI fALL 4.8E-13 5.9E-14 

lLI WALL 
66/28/6 

49Sc 7.8E-13 l.IE-13 
86/28/6 Ingestion Inhalation 

LLI fALL 4.1E-13 5.2E-14 CLASS 0 I y 

67,28,5 GI ABSORP 1.1E-14 1.9E-14 
C. E. D. E. I.~E-83 ~. E- ~ WNCS 7.8E-84 

ST fALL 2.1E-13 
1/21/79 

SI fALL 1.3E-13 
lLI WALL 7.4E-84 
c.E.D.E. 2.4E-14 9.3E-15 

2.18 
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50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

Ingestion 
CLASS 
GI ABSORP 1.8E-82 
WRG5 a.6E-83• 

GONADS 1.8E-82• 

BREAST 9.3E-83• 

R YARROW 1.1E-82• 

THYROID 

BONE SURF 

SI WALL 2.1E-82 

ll.I WALL 5.2E-82 

LLI WALL 1.4E-81 

Ra.AINDER 

IT 
c. E. D. E. 1.9E-12• 

Ingestion 
CLASS 
GI ABSORP 1.8E-82 
WAGS 

GONADS 2.5E-84 

ST WALL 1.6E-83 

SI IALL 2.2E-83 

ll.I IALL 3.2E-83 

LLI WALL 1.4E-83 

c.E.D.E. 5. 7E-14 

TITANIUM 

'"ri 
Inhalation o I y 

1.8E-82 1.8E-82 1.8E-82 
4.1E-81• 5.6E-81• 7.4E•i8• 
31/16/53 5/6/89 8/8/188 
4.4E-81• 1.2E-81• 
32/16/52 26/32/42 
4.1E-81• 1.1E-81• 
32/16/52 25/38/45 
4.4E-8h 1.3E-8h 
32/16/52 25/31/44 
4.1E-8h 
32/16/52 
4.1E-8h 
32/16/52 
4.8E-81 1.4E-81 
32/16/52 27/31/42 
4.8E-81 1.5E-81 
33/16/51 38/28/42 
5.2E-81 2.8E-81 
34/15/51 35/24/41 
5.2E-81 1.5E-81 
32/16/52 24/38/46 

8.12 8.12 
4.5E-Ii• 1.7E-Ii• 8.9E-Ii• 

4Sri 
b 

1.8E-82 
8.9E-14 
2/4/94 
6.3E-85 
88/12/8 
2.7E-84 
98/4/6 
3.4E-84 
95/3/2 
4.8E-84 
96/3/1 
2.3E-84 
94,4/2 
2. E-14 

Inhalation 
I 

1.8E-82 
l.IE-13 
8/18/98 

y 
1.8E-82 
l.iE-13 
8/16/84 

2.4E-84 
88/29/5 

2.8E-84 3.5E-84 
75/19/8 88/29/5 

1.5E-14 1.7E-14 

2.19 
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50-Year Committed Dose Equivalent Factors--rem/p(i Intake (Continued) 

VANADIUM 

.Uy 
Ingestion Inhalation 

CLASS b ' y 
GI ABSORP 1.8E-82 1.8E-82 1.8E-82 
LONGS 3. 7E-84 4.4E-84 

1/18/89 8/18/84 
ST IALL 1.7E-83 1.8E-114 

97/1/2 
SI IALL 7.1!1E-114 7 .8E-116. 

97/2/1 
ll.I WALL 2.8E-84 
~.E. b. E. l.SE-1!14 6.1!11:-es 5.3E-e5 

48y 
Ingestion Inhalation 

CLASS b ' y 
GI ABSORP 1.8E-82 1.11E-82 1.11E-82 
WAGS 4.8E-83 4.1E-&2 

13/7/81 1/1/99 
GONADS l.IE-82 3.6E-13 4.8E-83 

81/11/29 68/12/31 
BREAST 2.4E-83 

38/14/68 
R MARROI 8.6E-83 

34/16/61 
BONE SURF 8.9E-83 

33/18/61 
SI IALL 1.2E-82 3.7E-83 

84/9/27 
ll.I WALL 2.3E-82 6.2E-83 1.1E-82 

75/7/18 68/18/32 
LLI IALL 4.8E-82 9.8E-83 2.1E-112 

83/6/11 62/111/28 
REMAINDER 3.7E-113 

IT 
32/16/53 

11.12 
~.E. b. E. 7.51:-1! ~.BE-l! B.IE-1! 

.tty 
Ingestion Inhalation 

CLASS b I y 
GI ABSORP 1.8E-82 1.8E-82 1.8E-82 
LONGS 8.9E-85 2.3E-13 

14/8/78 1/B/1611 
GONADS 4.1E-16 

32/18/62 
R MARROI 6.9E-14 

BONE SURF 
32/18/62 
l.BE-83 

ll.I IALL 2.3E-14 
32/18/62 

LLI IALL 8.7E-B4 1.4E-114 

~.E. b. E. 5.41:-es 
88,8/14 
1. 1:=84 2.81:-84 

2.20 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

CHROMIUM 

48cr 
Ingestion Inhalation 

CLASS b I y 
GI ABSORP 1.8E-1111 1.8E-82 1.8E-1111 1.111E-81 1.8E-1111 
LONGS 5.2E-84 2.9E-83 3.5E-83 

17/8/76 1/1/98 1/1/98 
GONADS 1.2E-1113 1.3E-83 4. 4E-84 4.8E-84 5.2E-84 

69/11/38 61/14/26 61/18/21 
BREAST 2.8E-84 2.4E-84 

37/14/49 24/12/64 
R YARROW 3.6E-84 3.1E-84 4.1E-84 3.1E-84 

48/14/46 32/14/64 
SI IALL 1.3E-83 1.4E-83 5.2E-84 

69/11/38 
LU IALL 2 .. 2E-83 2.4E-83 6:3E-84 8.9E-84 9.6E-84 

67/9/24 61/12/27 68/17/23 
LU IALL 3.7E-83 4.1E-83 8.9E-84 1.5E-83 1.6E-83 

76/7/18 63/11/28 63/17/28 
REMAINDER 5.9E-84 5.6E-84 4.1E-84 

IT 
46/14/48 

8.86 8.86 8.12 

! 
!:.E.b.E. D.~E:-14 ! .SE:-04 4 .4E:-04 B.~E:-14 7 .!E-14 

49cr 
t Ingestion Inhalation ~-

CLASS b ' y r 
GI ABSORP 1.8E-81 1.8E-82 1.8E-81 1.8E-81 1.8E-81 t 
LONGS a. 7E:-n 4.1E-14 4.4£-84 ~·· 

1/9/98 8/16/85 8/22/78 
~· GONADS 4.1E-85 4.1E-85 
' ST IALL 1.5E-83 1.5E-83 1.8E-84 [ 96/2/2 
~-SI IALL 7.4E-84 7 .8E-84 9.2E-85 

~-96/3/1 
\l.I WALL 3.7E-84 4.1E-84 

~ !:.E.D.E. 1. 7E-84 l.'TE-84 
96l3l1 

4.9E-iii: s.se-85 S.lE-85 
i 
f: 
r. 
F< 6lcr r~ Ingestion Inhalation ,. CLASS b ' y • .. GI ABSORP 1.8E-81 1.8E-82 l.BE-81 1.8E-81 1.8E-81 I 
;.· LONGS 1.4E-84 i.4E-83 2.8E-83 

r 17/8/75 1/1/98 8/8/188 
GONADS 1.5E-84 1.5E-84 1.8E-84 8.1E-85 r: 47/13/48 54/15/31 t BREAST 7.8E-85 

35/15/58 r R YARROW 4.4E-85 1.8E-84 
36/15/49 

t BONE SURF l.BE-84 
34/15/61 

l SI IALL 1. 7E-84 1. 7E-84 1.1E-84 
47/13/48 

\l.I WALL 4.1E-84 4.1E-84 1.4E-84 
[: 68/18/38 

LU WALL 9.3E-14 1.8E-83 2.2E-84 4.1E-84 4.4E-84 
74/7/19 68/18/38 61/17/22 I 

REMAINDER 9.2E-85 r 
r 

IT 
34/15/51 

t 8.12 
!:.E. b. E. I.3E:-14 !.31::-14 r. !E:-14 ~.IE-14 ~.6E-il4 r 

j 

2.21 ~· 



50-Year Committed Dose Equivalent Factors--rem/p(i Intake (Continued) 

MANGANESE 

5~ s;. 
Ingestion Inhalation Inaestion Inhalation 

CLASS b I y CLASS b I y 

GI ABSORP 1.8E-1111 l.IIIE-1111 1.111E-1111 GI ABSORP l.IIIE-1111 1.8E-1111 1.8E-1111 

WNGS 8.3E-14 7 .IE-14 LONGS 3.2E-03 

1/9/9111 111/15/85 0/0/10111 

ST IALL 2.3E-1113 2.8E-1114 R MARROW 8.1E-1115 4.1E-84 

98/1/1 34/16/5111 

SI IALL 1.2E-1113 1.5E-1114 BONE SURF 8.1E-1114 4.1E-03 1.4E-03 

97/2/1 34/16/5111 33/26/41 

ll.I IALL 6.3E-1114 LIVER 1.4E-1114 7 .BE-1114 

~.E. D. E. 2.5E-1114 i.eE-1114 §.4E-III~ 34/16/5111 
ll.I IALL 2.4E-1114 
LLI IALL 7.8E-1114 

521\in 
c.E.D.E. 9.9E-15 2.1E-14 4.3E-04 

Ingestion Inhalation 
CLASS D I y 

S4un 
GI ABSORP 1.8E-1111 l.IIIE-1111 1.111E-1111 
LONGS a. 7E-1114 4.1E-1114 Ingestion Inhalation 

1/13/86 0/18/82 CLASS o • y 

ST IALL 1.9E-1113 1.8E-1114 GI ABSORP l.IIIE-81 1.8E-81 1.8E-81 

97/1/2 WNGS s.sE-04 4.4E-03 2.5E-02 

SI IALL 5.5E-1114 38/14/56 2/2/96 

c. E. b. E. i.SE-14 s.&E-1& 4.9E-15 GONADS 3.5E-1113 3.3E-03 2.6E-83 

BREAST 1.111E-1113 
42/14/44 43/14/43 
3.4E-1113 3.2E-83 

0. 
34/15/51 15/18/75 

R MARROI 1.8E-1113 8.3E-1113 4.1E-83 

Ingestion Inhalation 34/15/51 21/14/65 

CLASS b I y BONE SURF 9.6E-83 

GI ABSORP 1.8E-1111 l.IIIE-1111 1.111E-1111 34/15/51 

WNG5 4.8E-b i.8E-12 LIVER 3.7E-1113 1. 7E-82 9.3E-03 

19/9/72 2/2/98 34/15/51 22/17/61 

GONADS 1.8E-82 3.8E-83 4.4E-83 SI WALL 3.6E-83 
82/18/28 82/13/25 ULI IALL 5.2E-83 4.8E-83 

BREAST 2.4E-83 1.9E-83 42/14/44 
38/14/48 29/13/58 LLI IALL 8.1E-83 

R WARROI 2.8E-83 4.4E-83 2.8E-1113 REMAINDER 1.9E-1113 8.7E-1113 8.7E-1113 

38/15/47 37/18/45 
IT. 

34/15/51 S/4/91 

BONE SURF 4.4E-1113 111.1118 111.18 111.18 

38/18/48 ~.E.D.E. 2.7E-1113 5.4E-ea 8.4E-83 

LIVER 1.2E-82 4.BE-13 
35/18/49 33/23/44 

SI IALL 1.1E-1112 4.1E-1113 4.8E-1113 
~ 88/11/29 81/13/28 

ll.I WALL 1.9E-82 5.5E-83 7.8E-1113 Ingestion Inhalation 

87/9/24 82/12/28 CLASS D I y 

LLI IALL 3.3E-82 7.8E-83 1.3E-82 GI ABSORP 1.1E-81 1.8E-11 1.8E-81 
79/7/14 85/11/24 WNG5 1.6E-83 2.8E:-ea 

REMAINDER 4.8E-13 4.8E-13 3.4E-13 1/6/94 8/11/89 
35/15/68 7/8/87 GONADS 3.1E-14 7 .BE-16 

IT 1.88 1.88 8.88 78/13/9 
~.E. b. E. s.§E-0! 4.5E-i! 5.8E-il! ST IALL 3.3E-83 6.2E-14 

92/3/5 
SI IALL 4.1E-13 S.9E-14 

95/3/2 
ULI WALL 6.2E-13 7.4E-84 

97/2/1 
LLI WALL 2.8E-13 
C. E. D. E. 9.5E-14 3.3E-04 2. 4E-U 

2.22 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

IRON 

"Fe sa,:. 
Ingestion Inhalation Ingestion Inhalation 

CLASS 0 I y CLASS 0 I 
GI ABSDRP l.l!lE-11 l.IE-11 1.8E-11 GI ABSDRP l.IE-11 l.IE-11 l.BE-11 
lONGS 6.3E-ea 9.3E-ea LOR as 2.4E-ea l.!E-12 s.2E-e2 

2/3/96 8/6/94 29/14/67 3/2/96 
GONADS 2.4E-83 6.7E-84 4.BE-14 GONADS 8.3E-13 1.2E-82 5.2E-83 

73/12/15 68/21/11 37/16/48 46/23/31 
ST IALL 6.2E-83 BREAST 2.7E-fl3 l.lE-12 4.BE-83 
SI IALL 1.3E-82 2.2E-13 2.3E-83 34/15/61 38/22/48 

91/6/6 74/18/11 R IIARRDI 3.1E-113 1.2E-12 
11.1 IALL 3.2E-12 IUE-83 6.6E-13 34/16/61 

96/3/2 74/16/11 BONE SURF 1.1E-12 
LLI IALL 3.1E-82 4.BE-13 6.2E-13 34/18/61 

96~3/2 74,18,11 THYROID 1.1E-12 
I:. E. D. E. ~-~E-13 i. E=l! 2. E- a 34/16/61 

SPLEEN 8.7E-13 3.1E-82 l.lE-12 
34/18/51 

"F. 
LIVER 6.5E-83 2,6E-12 

34/18/61 
Ingestion Inhalation SI IALL 7.8E-13 

CLASS b I y 11.1 IALL 1.4E-82 1.5E-82 
GI ABSDRP l.IE-11 l.IE-81 1.8E-81 41/14/45 
WNGS 3.7E-P• 1.9E-13• 4.1E-13• LLI IALL 3.1E-82 l.SE-82 1. 7E-82 

32/15/63 6/4/91. 68/12/38 66/14/31 
GONADS 4.1E-14• 1.9E-83• 8.7E-14• REMAINDER 1.7E-12 

34/18/58 34/28/48 
IT 

34/18/68 
BREAST 3. 7E-14• 1.9E-13• 8.3E-84• 8.88 

34/18/58 34/26/48 c. E. D. E. 6.6E-I!i 1.5E-i2 9.9E-i3 
R IIARRDI 4.1E-14• 1.9E-83• 8.7E-14• 

34/16/68 34/28/41 
LIVER 1.3E-13• 8.3E-83• 2.1E-13• 

~ 34/16/58 34/28/41 
SPLEEN 2.1E-13• 1.8E-12• 3.5E-13• Ingestion Inhalation 

34/18/68 34/28/41 CLASS 0 I 
SI IALL 4.4E-84 QI ABSORP l.IE-In l.IE-81 1.1E-11 
ll.I IALL 8.3E-84 1.9E-83 LONGS t.iE-ei• 5.8E-il• 2.7E-8l• 

36/15/58 34/18/58 24/19/57 
LLI IALL l.lE-13 2.8E-13 l.IE-13 CONADS 1.3E-8h 8.3E-11• 2.3E-81• 

37/16/48 41/28/39 34/18/61 33/28/41 
REMAINDER 1.9E-13• BREAST l.lE-Ih 5.8E-11• 2.1E-11• 

IT 
!4/18/51 !4/18/51 33/25/42 

8.88 R IIARRDI 1.2E-8h 5.9E-11• 2.1E-81• I:.E.IU:. ~.!E-IJ4• ~.!E-13• I.~E-1~• 34/16/58 33/26/42 
THYROID 1.1E-8h S.8E-11• 2.1E-Bl• 

BONE SURF 1.1E-Ih 
34/18/68 33/25/42 
6.8E-81• 2.1E-Il• 
34/18/51 33/25/42 

LIVER 2.8E-Ih 1.4E•II• 4.8E-11• 
34/18/68 33/28/41 

SPLEEN 3.4E-Ih 1.7E•I8• 5.9E-11• 
34/18/58 33/26/41 

LLI IALL 1.8E-11 2.SE-11 
34/25/41 

RBIAINDER 1.9E-8h 9.3E-8h 3.3E-Ih 

IT 
34/18/68 33/25/42 

8.12 8.18 8.12 
c.E.b.E. 1.6E-Ih 7.6E-11• ~.7E-Ii• 

2.23 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

COBALT 

sseo S8Ueo 

) 
Ingestion Inhalation Ingestion Inhalation 

CLASS b ' y CLASS b I y 

GI ABSORP 5.8E-82 3.8E-Bl 5.8E-82 5.8E-82 GI ABSORP 5.8E-82 3.8E-81 5.8E-82 5.0E-02 

J 
LONGS 6.3E:-e3 6. 7E-83• LONGS 3.3E-84 4.8E-04 

1/4/95 8/7/93 8/4/96 8/4/96 

I GONADS 2.8E-83 2.3E-83• 7.4E-84• 8.5E-84• GONADS 1. 7E-85 2.8E-85 

i 78/15/15 66/21/13 ST IAU. 9.6E-85 1.8E-84 

j 
ST IAU. 3.1E-83 3.1E-83 SI IAU. 1.9E-84 1.6E-84 
SI IAU. 7.4E-83 5.5E-83 1.8E-83 2.1E-83 ll.I IAU. 5.2E-84 4.1E-84 1.1E-84 1.3E-04 

71/14/15 66/21/13 69/14/17 64/22/14 
ll.I IAU. 2.8E-82 1.5E-82 4.8E-83 5.5E-83 LLI IAU. 5.9E-84 4.8E-84 1.3E-84 l.SE-04 

72/13/15 68/22/12 
l:.E.b.E. 8.8E-8s 7.4E-8s 

88[14[18 65£22[13 
LLI IAU. 2. 7E-82 2.1E-82 6.7E-83 7.8E-83 5.4E-8S 7.5!::-05 

73[13[14 68[22[12 
~.E.~.E. 4.1E-83 3.3E-83• 1.7E-83• 1.9E-83• 

sa eo 

sa eo 
Ingestion Inhalation 

CLASS ~ ' y 
Ingestion Inhalation GI ABSORP S.IIE-82 3.11E-111 S.IIE-112 S.IIE-112 

ClASS ~ • y WAGS l.SE-83 2.9E-82 S.9E-82 

l GI ABSORP 5. 8E-82 3.8E-81 5.8E-82 5.8E-82 1/1/98 8/8/188 
.I LONGS 5.2E-83 1.8E-Bl 2.2E-81 GONADS 3.7E-83 4.1E-83 2.4E-83 
j 1/1/98 8/8/188 48/14/38 

GONADS 1.3E-82 1.4E-82 8.5E-83 BREAST 8.7E-84 1.7E-83 
46/15/39 R YARROI 9.8E-84 2.8E-83 

BREAST 2.3E-83 5. 9E-83 LIVER 3.7E-83 
R YARRDI 3.2E-83 7.8E-83 SI IAU. 4.1E-83 4.8E-83 
LIVER 1.3E-82 ll.I IAU. 7.8E-83 7.8E-83 
SI IAU. 1.4E-82 1.8E-82 LLI IAI..l 1.SE-82 1.2E-82 7.4E-83 
ll.I IAI..l 2.4E-82 2.3E-82 55/11/34 
LLI IAI..l 5.2E-82 4.1E-82 2.6E-82 RBIAINDER 1.8E-83 2.9E-83 

-

54/11/36 IT 8.88 IU6 
RBIAINDER 6.9E-83 1.8E-82 C. E. b. E. ~.BE-13 3.~E-13 ~.6E-83 7. IE-83 

IT 8.86 8.88 
C. E. D. E. §. 7E-13 I.~E-8~ I.6E-I~ ~.6E-I~ 

6llleo 
57 eo 

Ingestion Inhalation 
CLASS b I y 

Ingestion Inhalation GI ABSORP 5.8E-82 3.8E-81 5.8E-82 5.8E-82 
CLASS 0 I y WAGS l.iE-15 1.61:-85 
GI ABSORP 5.8E-82 3.8E-81 5.8E-82 6.8E-82 8/19/81 8/16/84 
WAGS ~- 9E-i14• i.~E-1~• 6.3E-8~• ST IAI..l 5.2E-85 5.2E-85 

1/1/98 8/8/188 SI IAU. 7.4E-88 7.4E-86 
GONADS 8.7E-84• 1.1E-83• C. E. b. E. a.i!E-es a.6E-e6 I.3E:-e6 I. 9E-86 
BREAST 5.9E-84• 
R MARROW 3.3E-84• 1.8E-83• 
LIVER 1. 7E-83• 
SI IAU. a.SE-84 1.3E-83 
ll.I IAU. 2.8E-83 2.1E-83 
LLI IAI..l 4.8E-83 4.1E-83 
RBIAINDER 9.3E-84• 

IT 8.88 
~.E.b.E. 6.aE-84• 1.1E-ea• 1.8E-83i 7.5E-83• 

2.24 



50-Year Committed Dose Equivalent Factors--rem/~Ci Intake (Continued) 

•eo 
Ingestion Inhalation 

CLASS 0 • y 
Gl ABSORP S.8E-82 3.8E-81 5.8E-82 5.8E-82 
WAGS 3.2E-ea. 1.9E-e2• l.SE-Ilt 1.3E•I8t 

2/2/96 8/8/188 
GONADS 1.2E-82t 2.7E-82• l.SE-82t 

35/21/« 
BREAST 4.1E-83t 1.9E-82t 1.6E-82t 

19/17/64 
R MARROW 4.8E-83• 2.8E-82t 1.6E-82t 

28/17/63 ;~ 

LIVER B.SE-83• 4.6E-82t 3.4E-82t ;·. 

21/19/68 .;,-_ 

SI WALL l.SE-82 S.IE-82 ,, 

l.LI WALL 2.1E-82 a.eE-82 
LLI WALL 4.1E-112 6.2E-112 a.tE-82 

45/15/48 ··:. 

Ra.AINOER 7.8E-83t 3.2E-12t 3.8E-12t 
.::::_ 

111/9/81 ~~· 

IT 11.86 8.86 8.86 
c.E.D.E. i.IE-12• 2.6E-12• a.IE-12• 1.5E-Ii• 

'leo 
Ingestion Inhalation 

CLASS 0 I y 
GI ABSORP S.IE-82 !.IIE-111 6.8E-82 S.IE-82 
WACS 6.7E-14 7.4E-P 

8/12/88 8/19/81 
ST WALL 1.4E-83 1.4E-8S 
SI WALL 1.3E-13 l.lE-83 
l.LI WALL 1.2E-13 l.lE-113 
LLI WALL 3.3E-84 2.9E-14 
c.E.D.E. 2.!!E-B4 2.4E-14 !UE-85 D.§E-85 

~~ 
Ingest. ion Inhalation 

CLASS 0 ' y 
GI ABSDRP S.IJE-82 3.1E-81 5.8E-82 5.8E-82 
WNG5 2.5E-14 2.6E-84 

1/19/81 8/23/77 
ST WALL l.SE-13 l.SE-83 
SI WALL 2.6E-84 2.6E-84 
C.E.D.E. 9 .!!E-115 9.5E-85 a.iiE-es 3.2E-il5 

2.25 



50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

NICKEL 

~i (IM) 
57Ni (IN) 

Ingestion Inhalation Ingestion Inhalation 
ClASS 0 • y a..ASS o ' y 
GI ABSDRP 5.1E-12 5.eE-e2 5.eE-e2 GI ABSDRP 5.1E-12 5.eE-e2 s.eE-e2 
LUNGS 2.6E-13 1.4E-12 LUNGS 2.1E-83 5.2E-13• 

21/11/89 1/1/98 5/3/92 1/3/98 
GONADS 5.9E-83 2.8E-13 2.9E-13 GONADS 3.7E-83• 8.5E-14• 1.2e-ea• 

53/12/35 57/14/29 78/7/15 68/13/19 
BREAST 1.8E-83 1.8E-13 BREAST 3.5E-14• 

35/15/51 21/11/88 44/12/44 
R YARRDI 1.4E-13 2.1E-83 1.8E-83 R YARRDI 4.1E-84• 

38/14/48 27/12/81 51/11/39 
SI IALL 5.9E-83 3.1E-83 3.1E-83 ST IALL 8.3E-14 

52/12/38 55/14/31 81/8/31 
ll.I IALL S.SE-13 3.4E-13 4.1E-13 SI IALL 5.9E-13 1.1E-13 1.9E-13 

57/11/32 57/12/31 83/8/11 88/12/21 
LU IALL 1.4E-12 4.4E-13 8.3E-13 tl.I IALL 1.3E-82 2.2E-13 4.1E-83 

85/9/28 88/12/28 98/4/8 89/12/19 
RBIAINDER 2.7E-13 2. 7E-13 3.1E-83 LU IALL 2.1E-82 3.5E-83 8.3E-83 

IT 
42/14/44 8/8/88 92/4/4 71/12/18 

8.88 8.12 1.88 RBAAINDER 5.5E-84 
l:.E.O.E. a.gE=1a 2.5E-83 a.BE-83 87/11/23 

IT 8.88 
c. E. D. E. 3.3E-83• l.aE-93• 1.7E-03• 

~i (YAP) 
Ingestion Inhalation 57Ni (YAP) ClASS 0 r y 

GI ABSORP Ingestion Inhalation 
LONGS 4.1E-i3 ClASS 0 i y 
GONADS 4.1E-13 GI ABSDRP 
BREAST 3.&£-83 lOHGS 2.SE-83• 
R YARRDI 4.1£-83 GONADS 5.9E-84• 
BONE SURF 3.8E-83 BREAST 5.2E-14• 
THYROID 3.8E-83 R YARRDI 5.9E-IJ4• 
SI IALL 4.4E-13 KIDNEYS 7 .8E-84• 
LU IALL 4.8£-83 REMAINDER 8. 5E-14• 
REMAINDER &.2£-13 IT 8.24 

IT 8.18 c. E. D. E. 7 .9E-14• 
c. E. D. E. 4.2E=a3 

2.26 
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50-Year Committed Dose Equivalent Factors--rem/~Ci Intake (Continued) I 
t 

I 
69Ni (IN) 83Ni (IN) 

Insestion Inhalation Ingestion Inhalation 
CLASS b I y CLASS 0 i y 
GI ABSDRP 5.8E-82 5.8E-82 5.8E-82 GI ABSORP 5.8E-1!12 5.8E-1!12 5.1!1E-82 
LONGS 1.3E-8-4• 1.3E-83• -4.-4E-83• LONGS 3.1E-84• 3.2E-83• 1.1E-82• 

31/15/5-4 3/3/9-4 31/15/5-4 2/2/96 
GONADS l.4E-84• 1.3E-83• 4.1E-84• GONADS 3.1E-84• 3.8E-83• 9.3E-1!14• 

33/16/51 38/29/41 33/16/51 31!1/29/-41 
BREAST 1.3E-84• 1.3E-83• 4.1E-84• BREAST 3.1E-84• 3.8E-83• 9.3E-8-4• 

33/16/51 38/29/-41 33/16/51 38/29/-41 
R YARROW 1.4E-8-4• 1.3E-B3• R YARROW 3.1E-14• 3 .IE-83• 

33/16/51 33/16/51 
BONE SURF 1.3E-1!13• BONE SURF 3 .I!IE-83• 

33/18/51 33/18/51 
THYROID 1.-4E-83• KIDNEYS 3.8E-83• 

33/18/51 33/18/51 
ST WALL 1.5E-84 THYROID 3.1!1E-83 
SI WALL 1.5E-8-4 33/18/51 
ll.I WALL 4.4E-8-4 1.3E-B3 ST WALL 3.7E-8-4 3.1E-83 

35/15/58 33/16/51 
Ll.I WALL 1.8E-83 1.4E-83 SI WALL 4.8E-84 3.1E-83 

39/15/46 33/18/51 
REWAINDER 1.4E-8-4 1.3E-83 lLI IALL 1.3E-83 3.2E-83 

IT 
33/16/51 36/15/-49 

8.86 8.18 LU IALL 3.4E-83 2.5E-83 2.5E-83 
~.E. D. E. ~.DE-n• 1.3E-D3• 1.DE-D~• 41£1-4£45 44£16£48 

~.E.~.E. G.4E-84• 3.8E-83• 1.9E-83• t~~ 

69Ni (YAP) 
~i (YAP) 

~ Insestion Inhalation [j CLASS b I y Ingestion Inhalation 
GI ABSORP CLASS b I y ~· WAGS ~.6E-D3• GI ABSORP 

t~ GONADS 2. 7E-I!J3• WAGS 6.3E-83• r-.· BREAST 2.8E-I!J3• GONADS 6.3E-83• ,.. 
f R YARROW 2. 7E-83• BREAST 6.3E-1!13• ~· 

BONE SURF 2.7E-1!13• R YARROW 6.aE-83• t THYROID 2.9E-83• BONE SURF 6.3E-83• 
lLI IALL 2. 7E-B3 THYROID 6.aE-83• ~·· 
REWAINDER 2.BE-83• ST IALL 6.3E-83• k :·-IT 8.24 SI IALL 6.3E-83• 
~.t;:.ru~:. 2. 7E-ea. l.l.I WALL 6.3E-83• 

KIDNEYS 6.3E-1!13• -:· 

REWAINDER 6.3E-1!13• 
IT 8.86 

~.E. b. E. ii.3E-83• 
i. 
., 

85Ni (IN) r Ingestion Inhalation r CLASS b i y 
GI ABSORP 5.8E-82 5.8E-82 5.8E-82 .\. __ . 

LONGS 1.1E-83 l.-4E-83 
1/-4/95 1!1/11/89 

GONADS 8.9E-85 
ST IALL 2.3E-83 3.4E-84 

96/2/2 
SI IALL 2.7E-83 4.1E-84 

97/2/1 
lLI IALL 3.4E-83 4 .aE-84 r 97/2/1 L. LLI WALL 1.4E-I!J3 
~.E. D. E. 6.1E-84 2.1E-84 1. 7E-84 r 

[ 
2.27 r t~ 

~ 



I 
i 

j 

i 
I 
l 
l 
i 
! 

l 

I 

50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

U.i (VAP) 
Ingestion Inhalation 

ClASS 0 * v 
GI ABSORP 
LUNGS 2.5£-83 
c.E.o.E. 3.eE-a• 

SS..i(IN) 
Ingestion Inhalation 

ClASS o * v 
GI ABSORP S.8E-82 S.8E-82 s.ae-12 
WAGS i.aE-82• a.SE-12 

2/2/98 1/2/98 
SI fALL 2.1E-83 

84/8/11 
u..I IALL S.SE-82 8.9E-83 1.9E-12 

95/3/2 89/11/21 
Lli IALL 1.3E-81 2.8E-12 4.4E·82 

c.E.D.E. i.le-82 
98/3/1 89,11/21 
a.1e-ia• a. e:ea 

ISeai (YAP) 
Ingestion Inhalation 

ClASS o * v 
QI ABSORP 
WAGS 8.9e-e3 
GONADS l.IE-13 
BREAST 1.1E-83 
R MARRill 1.8E-13 
KIDNEYS 1.9E-13 
c.E.O.E. 1.7£-h 

2.28 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

COPPER 

•eu s7eu 
Ingestion Inhalation Ingestion Inhalation 

CLASS D • y CLASS o i y 
GI ABSORP 6.8E-81 6.8E-et 6.8E-81 6.8E-81 GI ABSORP 6. 8E-81 6.8E-81 6.8E-81 5.8E-81 
LONGS a.6E-e4 s.tE-84 4.1E-84 LONGS 1. 7E-8S s.sE-83 6.9E-e3 

1/12/87 1/17/83 8/23/n 6/3/91 1/2/97 1/3/96 
GONADS 6.2E-15 GONADS 4.4E-84 2.6E-84 
ST IAl.L 1.9E-13 l.SE-14 61/14/35 

94/2/4 BREAST 2.3E-14 
SI IALL 6.2E-84 44/16/41 
U..I IALL 2.3E-84 R WARRDI 2.7E-14 
I:.E.D.E. 1. 7E-14 ~.41:-1!; 4.4E=I~ 4.DE-Ib 45/16/41 

LIVER 8.6E-84 
44/16/41 

'leu 
PANCREAS 8.9E-14 

44/16/41 
Ingestion Inhalation BRAIN UIE-83 

CLASS D ' y 46/16/41 
GI ABSORP 6.8E-11 S.IE-11 S.IE-11 S.IE-11 SI IALL 1.2E-13 
LONGS a.1E-14 l.IE-13 1.1E-13 U..I IAI..l 4.8E-13 9.3E-14 1.8E-13 1.9E-13 

2/4/94 1/11/89 1/16/84 83/8/11 67/12/21 85/18/17 
GONADS 2.8E-14 5.2E-15 LLI IAI..l 1.1E-12 l.SE-83 3.8E-13 4.1E-83 

nttS/11 
I:.E.b.E. ST IAI..l 1.4E-13 2.4E-84 I.IE-0 

91,4/5 
B. E=14 

68,11,21 6Sl18,17 
g. E- 4 1. lE- s 

89/4/7 
SI IAI..l 1.4E-83 2.2E-14 

93/4/3 
U..I IAI..l 2.1E-13 3.2E-84 2.4E-14 

95/3/2 68/28/6 
LLI IAI..l l.IE-13 1.7E-14 

~.e:.r:u::. 4.11:-14 
92~6/3 
1. 1:-14 I.~E-14 1.4E-14 

"'eu 
Ingest. ion Inhalation 

CLASS b ' y 
GI ABSDRP 5. 8E-6l 5.eE-81 6.8E-81 5.eE-81 
LONGS 7 .4E-84 1.3E=I3 1.3E-D 

3/3/94 1/6/94 1/9/98 
GONADS l.SE-14 5.9E-85 

ST IAI..l 8.3E-14 
87/13/21 

SI IAl.L 7.8E-84 1.8E-14 
84/7/9 

U..I IALL 2.3E-83 3.7E-84 4.8E-84 S.SE-14 
92/4/4 72/16/13 87/23/11 

LLI IAl.L 2.8E-13 4.4E-84 S.9E-84 7.8E-84 

~.E.D.E. 4.3E-i4 
93l4/3 
1.ae:e4 

74,14l12 67,23,18 
2. E-84 2. E- 4 

2.29 
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~ 50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) l 

1 ZINC 

IS2Zn 69Mzn 
Ingestion Inhalation Ingestion Inhalation 

cuss b I y cuss b I y 

GI ABSORP 6.8E-81 6.8E-81 GI ABSORP 5.8E-IJ1 s.9E-91 
WNG5 l.AE-12 WNG5 3. 7E-03 

8/18/98 1/7/92 
GONADS 1.1E-83 GONADS 4.4E-84 
ST IALL 6.2E-83 ST IALL 1.8E-83 
SI IALL 7.8E-83 SI IALL 1.8E-83 
ll.I IALL 1.9E-82 4.1E-83 ll.I IALL 8. 7E-83 l.BE-93 

87/24/9 67/22/11 
U.I IALL 2.8E-82 4.4E-83 U.I IALL 8.9E-83 2.3E-03 

. .s 87£24l9 67l23£19 

{] ~.E. b. E. 3.4E-83 i.BE-83 ~.E. b. E. i.2E-e3 6.91:-94 

1 
'-.. 

~'~ 
IS3zn 89zn 

Ingestion Inhalation Ingestion Inhalation 
cuss b I y cuss b i y 
GI ABSORP S.IE-11 S.IE-11 GI ABSDRP S.IE-11 S.BE-01 

1 
LUHCS 6.9E-e4 WNGS a.eE-94 

:-:~ 8/22/78 8/21/79 
ST IALL 2.1E-83 ST IALL 7.BE-84 
SI IALL 8.1E-14 SI IALL 4.1E-14 
ll.I IALL 3.7E-84 ll.I IALL 2.3E-84 
C.E.b.E. 2.1E-14 7.IE-1~ C. E. b. E. I.SE-8~ 3.~E-AS 

~' 

::~ IS&zn 7111zn 
_, Ingestion Inhalation Ingestion Inhalation 

•_;_: 

cuss b I y cuss b I y 
GI ABSDRP 6.1E-11 6.1E-11 QI ABSORP 6.1E-11 6.8E-11 
LUHCS 1.1E=I2• 7.1E=I2• LONGS 2.2E-13 

4/1/96 1/15/86 
GONADS 1.3E-12• 7 .4E-83• GONADS 4.4E-14 

62/14/34 ST IALL 2.7E-13 
BREAST 1.2E-12• 1.1E-82• SI IALL 2.8E-13 

32/9/69 ll.I IAI..L 4.4E-13 S.SE-84 
R WARR111 1.7E-12• 1.3E-12• 68/28/6 

38/11/62 U.I IALL 2.3E-13 
THYROID 1.2E-12• C. E. b. E. 1.3E-14 3.8E-84 
BONE SURF 1.7E-12• 
SI IAI..L 1.8E-12 
ll.I IAI..L 1.6E-82 

72Zn U.I IALL 1.9E-82 
REMAINDER 1.8E-12• 2.2E-12• Ingestion Inhalation 

18/4/81 cuss b I y 
IT 1.12 1.18 GI ABSORP 6.1E-11 6.9E-81 

C. E. b. E. 1.4E-12• l.IE-12• LUHCS 1.9E-12 

GONADS 4.1E-13 
2/2/96 
1.9E-83 

-; 83/17/29 
:--:; BREAST 1.7E-13 
•.. 

.. R WARROI 3.3E-13 
.'-

SI IALL 4.4E-13 
... ll.I IAI..L 1.3E-82 7.9E-83 

' 
.. 63/16/21 
., Ll.I IALL 3.7E-12 1.6E-92 

~.E. b. E. 4.9E-e3 
64ll8£18 
4.2E-es 

j .-~ 2.30 



-~ _._'_.,_e"<-.••--....:.~ •. · •.. -.'----·"':~. ~·'•••··'=-•; .:. :_. __ ,.~:: . . w:_.;,.,~:--_-•,.~;-,._, ..:. .... :_._.·_;.~-·.,._. ,. __ -~---:>--~~·-...£;.._ ..,_.._. 

50-Year Committed Dose Equivalent Factors--rem/p.Ci Intake (Continued) 

GALLIUM I 
f 
r .. 

SSe. IS& c. I 
I Ingestion Inhalation Insestion Inhalation 
I CLASS b r y CLASS b • y 

GI ABSDRP 1.8E-83 1.8E-83 l.llE-13 GI ABSDRP l.IE-83 l.llE-83 1.8E-83 
LUNGS 2.8E-84 2.1E-84 LUNGS 7 .8E-84 7 .8E-84 

1/14/85 8/19/81 1/7/92 8/14/86 
ST IAL.l 1.1E-13 8.5E-Il5 GONADS 7 .4E-Il5 

97/1/2 ST IAL.l 2.2E-Il3 2.9E-84 
SI IAL.l 2.3E-84 96/2/2 
l:.E.D.E. 7.§E-D~ ~.!lE-D~ ~.!!E-D~ SI IAL.l 1.8E-Il3 2.1E-84 

97/2/1 
ll.I IAL.l 1.1E-Il3 1.8E-Il4 

t IS& c. 98/3/1 
LLI IAL.l 2.4E-84 

Ingestion Inhalation l:.E.D.E. 3.3E-84 l.~E-84 9.3E-85 
CLASS D r y 
GI ABSORP 1.8E-83 1.8E-Il3 1.8E-83 
LONGS 6.2E-D3 7 .8E-D3 

71c. 2/3/95 ll/8/94 
GONADS 2.8E-83 5.2E-84 4.1E-84 Insestion Inhalation 

75/11/14 89/19/12 CLASS b r y 
R UARROI 5.5E-84 GI ABSORP 1.1lE-Il3 l.llE-13 1.8E-Il3 

49/19/32 LONGS 2.1lE-84 2.1E-84 ~ ST IAL.l 5.2E-Il3 1.1lE-83 ll/13/87 8/18/82 t 

82/8/12 ST IAL.l 9.3E-Il4 8.5E-15 l SI IAL.l l.llE-82 1.7E-83 1.9E-13 Vfd/1/8 "' 92/4/4 73/18/11 SI IAL.l 2.8E-84 r: 
ll.I IAL.l 2.7E-12 4.1E-83 4.8E-83 l:.E.D.E. 7 .IE-D6 2.!1E-D6 ~.!iE-D!i l-

to 95/3/2 74/15/11 ~' LLI IAL.l 2.7E-82 4.4E-83 4.8E-83 
95,3l2 74~15,11 72a. 

t .. ,_ l:.E.D.E. 4.7E-D3 I. E-D3 I. E- 3 r:~ 
Insestion Inhalation " •· CLASS D r y 

F. 

870. 
GI ABSORP 1.8E-83 1.8E-13 1.8E-83 t LUNGS 3. 7E-D3 6.3E-D3 

Ingestion Inhalation 3/3/94 1/5/94 v 
""'!-CLASS b ' y GONADS 3.1E-83 7 .4E-84 7.4E-84 f' GI ABSORP 1.8E-13 1.8E-83 1.8E-83 n/9/14 78/18/14 [ lONGS li.liE-84 2.8E-83 BREAST a.eE-84 

8/4/98 8/2/98 46/15/48 r GONADS 5.9E-84 1.8E-84 2.3E-84 R UARRDI 8.7E-84 
~~ 85/18/25 85/14/21 47/17/38 

BREAST 1.8E-84 LIVER 7.4E-84 r 38/15/47 42/17/41 L R UARRDI 3.8E-84 ST IAL.l 3.8E-83 8.9E-84 

~ 
38/18/48 73/7/28 BONE SURF 1.5E-83 SI IAL.l a.&E-83 1.8E-83 1.9E-13 
34/17/49 88/5/7 71/15/14 LIVER 3.8E-84 ll.I IAL.l 2.1E-82 3.&E-13 4.8E-83 c 34/18/&8 94/3/3 72/14/14 

f 
SPLEEN 2.8E-84 LLI IAL.l 2.8E-82 4.1E-83 &.9E-83 

3&/18/49 
4.4E-D3 

9&~3l2 73~14,13 SI IAL.l 9.3E-84 2.&E-84 l:.E.D.E. I. E-D3 I. E- 3 
78/9/21 

ll.I IAL.l 2.7E-13 &.2E-84 1.8E-83 I 85/5/11! 87/11/22 :. 
LLI IAL.l &.9E-83 1.8E-83 2.1E-83 t 

91,4l5 87,11,22 
f: l:.E.D.E. 7.~E-D4 3. E-14 4. E- 4 

t 

! r· 

2.31 r. 
f 
~ 
1.-
r.:. 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

73c. 
Ingestion Inhalation 

CLASS 0 ' y 
GI ABSORP 1.8E-83 1.8E-83 1.8E-83 
LONGS 1.SE-e3 2.eE-&3 

1/3/98 8/8/92 
GONADS 1. 7E-114 
ST IALL 2.1JE-113 3.3E-114 

92/4/4 
SI IALL 3.3E-83 6.2E-114 

96/3/2 
ll.I IALL 8. 7E-IJ3 l.IJE-113 8.1E-114 

97/2/1 78/17/7 
LLI IALL 4.4E-113 8.7E-IJ4 S.SE-114 

C.E.D.E. 1.8E-83 
98,3/1 
3; E-84 

78,17,7 
3. E- 4 

2.32 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

GERMANIUM 

•a. S9o. 
Ingestion Inhalation Ingestion Inhalation 

CLASS o I y CLASS o I y 
GI ABSORP 1.8E•88 1.8E•88 1.8E•88 GI ABSORP 1.8E•88 1.8E•88 1. 8E•88 
LONGS 1.3E-84 1.3E-83 2.1E-83 LONGS 2.6E-84 2.8E-83 5.2E-B3 

3/2/95 1/5/94 4/2/94 1/3/96 
GONADS 1.4E-84 6. 7E-85 GONADS 2.7E-84 1.6E-84 

68/16/24 53/14/33 
BREAST 1.2E-84 BREAST 2.5E-84 1.7E-84 
R YARROW 1.3E-84 43/12/45 
KIDNEYS 5.2E-84 2.7E-84 R YARROI 2.7E-84 

59/15/26 KIDNEYS 7 .8E-84 4.4E-84 

~ ST IALL 9.3E-84 51/13/38 
RBIAINDER 2.2E-84 ST IALL 1.3E-83 

IT 8.18 RBIAINDER 3.7E-84 
!:.E.o.E. ~.IE-14 I.!IE-114 ~. 5E-114 IT 8.18 

!:.E.D.E. 3.6E-84 3.3E-84 8.2E-84 

870. 71o. Ingestion Inhalation 
CLASS o I y Ingestion Inhalation 

~ GI ABSORP 1.8E•88 1.8E•88 1.8E•88 CLASS o I y 
LONGS 3.7E-114 4.1E-114 GI ABSORP 1.8E•88 1.8E•88 1.8E•88 t 

1/13/86 8/18/82 LONGS 6.3E-86 9.2E-85 1.8E-83 t 
ST IALL 1.9E-83 1.7E-84 2/2/98 8/1/99 r 

98~1l1 GONADS 7.8E-88 
!:.E. b. E. I.IE-114 5. E-115 4.!1E-115 BREAST 8.7E-88 r 

R YARRDI 7.8E-88 f. 
THYROID 7.8E-88 ~ BONE SURF 7.8E-88 

IS8Qe KIDNEYS 2.8E-85 L 
Ingestion Inhalation ST IALL 3.8E-85 r 

CLASS o I y RBIAINDER 7 .4E-88 
~.-

GI ABSORP 1.8E•88 1.8E•88 1.8E•88 IT 8.18 
l 
! 

LONGS 8.5E-114 8.96:-113 4.1E-Al !:.E.o.E. 9.8E-118 I.IE-115 I.~E-14 '-,_ 

3/1/98 8/8/188 

i GONADS 8.9E-84 5.5E-84 
47/12/41 7Sa. BREAST 8.1E-84 

R YARROW 8.5E-84 Insestion Inhalation f 
BONE SURF 8.5E-84 CLASS o I y r THYROID 8.1E-84 Gl ABSORP 1.8E•88 1.8E•88 1.8E•88 
KIDNEYS 2. 7E-83 l.BE-83 LONGS 4.4E-84 &.~E-84 

46/12/42 1/6/93 8/13/87 f ST IALL 2.3E-83 ST IALL 1.2E-83 1.8E-84 
SI IALL 9.3E-84 98,2/8 

._, 

RBIAINDER 1.8E-83 !:.E. D. E. 7.3E-115 8. t-:115 I!.~E-115 
IT 8.12 

c.E.o.E. i.IE-113 1.3E-1!3 4.!1E-i!~ 

2.33 



50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

77c. 
Ingestion Inhalation 

CLASS b • y 
GI ABSORP l.IJE•IJIJ l.IJE•IJIJ 1.1JE•IJIJ 
LONGS 3.1E-il4 4.1E-IJ3 7.4E-iJ3 

2/2/96 1/5/94 
GONADS 3.2E-84 
BREAST 3.1JE-84 
R YARROW 3.2E-84 
KIDNEYS 1.4E-83 
ST IALL 3.3E-83 
REMAINDER 4.4E-84 

IT 8.18 
c. E. D. E. S.BE-84 4.9E-84 8.9E-84 

78c. 
Ingestion Inhalation 

CLASS b • y 
GI ABSORP l.IJE•III 1.11E•IIII 1.8E•IIII 
LUNGS 1.6E-83 2.eE-83 

2/3/95 11/18/98 
GONADS 1.8E-84 
BREAST 1.8E-84 
KIDNEYS 8.3E-8-4 
ST IALL 2.2E-83 4.1E-8-4 

c. E. D. E. 2.1E-IJ4 
94,3/3 
2. E-IJ4 2.4E-IJ4 

2.34 
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50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued} !: ,. 

ARSENIC 
[ 
f-

~· 89Aa 73Aa [ 
Ingestion Inhalation Insestion Inhalation 

CLASS b ' y CLASS b • y v QI ABSORP 5.1E·fJ1 5.1E-81 QI ABSORP 5. BE-ll 5. BE-ll 
LUNGS a.SE-84 toNGS 2.6E-82 f 1/17/83 8/8/111 
ST fALL 1.6E-83 GONADS l.&E-114 t SI WALL a. 2E-84 KIDNEYS 7.4E-84 
l:.E.D.E. LiE-84 ... ~E-is LIVER S.SE-84 

ll.I WALL 2.1E-8a 

! 
LLI WALL 5.9E-13 

71As 
~.E.D.E. IUE-14 !.IE-I! 

Ingestion Inhalation ,_ 

CLASS b i y 
74Aa QI ABSORP 5. BE-81 S.BE-11 

UJRGS e.I£-e4 Ingestion Inhalation 
8/15/85 CLASS b ' y 

ST fALL 2.sE-ea GI ABSORP 5.8E-81 S.IE-81 
SI WALL 1.6E-13 toNGS 4.8£-82 
U..I WALL l.IE-83 1/1/98 
REWAINDER S.IIE-14 GONADS 2.3E-13 

IT 8.86 KIDNEYS 8.1E-13 

1: 

t.E.D.E. !.4E:-14 !LIE-IS SI IALL 3.7E-83 
U..I IALL l.lE-82 
LLI IALL 2.8E-82 1.2E-82 

62,11,28 
. 

71Aa t.E.b.E:. !.!E-1! ~. E- ! ' 

Ingestion Inhalation ~~-:. CLASS b I y 
(. QI ABSORP 5.1E-11 6 .8E-81 

78As LONGS li.liE-13 
I C. 

1/2/97 Ingestion Inhalation 
r~-~ 

GONADS l.lE-83 4.4E-14 CLASS D I y [:-
84/14/22 GI ABSORP S.IE-11 5.8E-81 r ST fALL 1.1E-83 LONGS 1.9E-D2 " n SI WALL l.SE-83 1/3/96 E 

U..I fALL 4.8E·83 1.7E-13 ST IALL 5.2E-83 
66/12/22 SI WALL I.SE-118 

LLI WALL 9.6E-83 3.4E-83 U..I IALL 2.4E·12 6.7E-83 

l:.E.D.E. LIE-I! 
68{11,21 78/13/17 
I. E-! lli WALL 4.4E-82 1.2E-82 

~.E. D. E. ~.IE-I! 
11{12,17 
!. E- ! 

72As '" 

Ingestion Inhalation 
77As CLASS b * 

y 
GI ABSORP S.IE-11 5.8E-81 Ingestion Inhalation 
LONGS 1.9E-112 CLASS b • y 

1/3/96 QI ABSORP S.IE-81 5.8E-81 
GONADS 2.4E-83 LONGS !i.6E-i!i3 
ST WALL 5. 9E-83 8/3/97 
SI WALL 7.8E-83 SI IALL 1.3E-13 
U..I IALL 2.6E·IJ2 7 .4E-83 U..I WALL &.SE-83 l.SE-83 t 78/13/17 69/12/19 

r-· LLI WALL 4.4E-82 l.SE-82 LLI IALL 1. 2E-B2 3.7E-83 
72£12£16 89,12/19 

~.E.~.E. ii.sE-13 S.liE-83 ~.E.~.E. I.iE-Is ~c,· 
9. E-e4 f, 

t 
L 
f-,, 
~· 
l-'· c 

2.35 r 
t~ 

:-· 
' 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

78Aa 
Ingestion Inhalation 

CLASS b ' y 
GI ABSORP S.IE-11 S.IE-91 
LUNGS 1. 9E-aa 

1/13/87 
GONADS l.lE-14 
ST WAll. .t.4E-13 
SI IAU. 2.8E·13 
I.U IAU. 2.SE-83 
U.I IAU. 6. 7E-14 
c. E. D. E. s.sE-84 2.3E-14 

2.36 



50-Year Committed Dose Equivalent Factors--rem/~Ci Intake (Continued) 

71s. 
Ingestion Inhalation 

CLASS o • GI ABSORP 8.8E-81 5.8E-82 8.8E-81 8.8E-81 
LONGS B.SE-84 9.6E-84 

2/6/92 8/13/87 
GONADS 1.5E-84 2.4E-84 4.1E-8S 

76/16/8 
ST IAU.. 2.4E-83 2.4E-83 3. 7E-84 

92/3/5 
SI WALL 1.1E-83 2.3E-83 
li..I WALl 9.3E-84 1.9E-83 
LLI WALL 4.1E-84 e. E. b. E. 3.8E-04 4.8E-B4 1.3E-04 1.2E-84 

73lls. 
Ingestion Inhalation 

b I CLASS 
GI ABSORP 8.8E-81 5.8E-82 8.8E-81 8.8E-81 
WRG$ 

GONADS 

KIDNEYS 
ST IALL 

SI WALL 
li..I WALL 
LLI WALL 
c. E. b. E. 

CLASS 
GI ABSDRP 
LONGS 

GONADS 

BREAST 
R W.RROW 
KIDNEYS 

LIVER 

ST IAU.. 

SI IAU.. 
li..I WALL 

LLI WALL 

c. E. b. E. 

3.3E-85 8.7E-85 

7.4E-85 
4.8E-84 4. SE-84 

1.8E-84 4.4E-84 
2.3E-84 7 .11E-84 
1.6E-84 5.5E-84 
7.6E-85 1.5E-04 

2.1E-i4 2.8E-84 
3/6/91 1/18/89 
1.2E-8S 
89/15/18 

7.8E-85 
98/4/6 

3.3E-85 3.4E-85 

73s. 
Ingestion Inhalation 

0 I 
8.8E-81 S.8E-82 8.8E-81 8.8E-81 
I.sE-84 I.sE-83 2.6E-83 

4/3/93 1/7/92 
4.1E-84 8.SE-84 1.4E-84 

89/14/17 
2.8E-84 
2.4E-84 
8.9E-84 S.2E-84 

58/17/25 
3. 7E-84 
55/18/29 

2.1E-83 2.1E-83 4.1E-B4 
82/6/12 

1.3E-83 4.1E-83 
2.SE-83 8.SE-83 4.8E-84 

88/6/6 
2.1E-83 7.4E-83 4.1E-84 

7 .2E-84 1.5E-83 
88£6£6 
a.sE-84 s.2E-84 

SELENIUM 

y CLASS 
GI ABSORP 
LUNGS 

GONADS 

BREAST 

R WARRDI 

BONE SURF 

KIDNEYS 

LIVER 

PANCREAS 
y 

SPLEEN 

SI IAU.. 
li..I IAU.. 
LLI IAU.. 
REMAINDER 

IT 
c.E.b.E. 

CLASS 
GI ABSORP 
LONGS 

y 
GONADS 

BREAST 

R WARRDI 

KIDNEYS 

UVER 

PANCREAS 

SPLEEN 

li..I IAU.. 
LLI WALl 
c.E.O.E. 

2.37 

7's. 
Ingestion Inhalation 

o i 
8.8E-81 5.8E-82 8.8E-81 8.8E-81 

5.2E-B3 2.8E-82 
41/12/47 9/3/88 

6.7E-83 2.2E-83 4.8E-83 4.1E-83 
46/13/41 58/14/36 

S.SE-83 S.2E-84 4.1E-83 4.1E-83 
45/13/42 41/12/47 

7.8E-83 8.9E-84 S.5E-83 5.SE-83 
45/13/42 42/12/46 

8.3E-83 4.8E-83 
45/13/42 

2.7E-82 1.9E-83 2.8E-82 1. 7E-82 
45/13/42 49/14/37 

2.1E-82 1.4E-83 1.8E-82 1.4E-82 
45/13/42 48/13/41 

1.SE-82 1.1E-82 1.8E-82 
45/13/42 43/13/44 

1.3E-82 1.8E-82 9.8E-83 
46/13/42 43/13/44 

2.2E-83 
3.SE-83 
8.7E-83 

1.8E-82 7.8E-83 7.8E-83 
45/13/42 41/12/47 

8.86 8.88 8.88 
8.8E-83 1. 7E-83 7.1E-83 8.2E-83 

79Se 
Ingestion Inhalation 

0 I 
8.8E-81 5.8E-82 8.8E-81 8.8E-81 
3.4E-83• 3.1E-i3• a.6E-82• 

3.4E-83• 

38/11/53 3/1/98 
2.6E-83• 2.2E-83• 
45/13/42 46/14/48 
2.SE-83• 
45/13/42 
2.SE-83• 
45/13/42 

4.8E-82• 2.9E-83• 3.5E-82• 3.1E-82• 
45/13/12 46/14/48 

2.4E-82• 1.SE-83• 1.8E-82• 1.6E-82• 

1.4E-82• 

1.6E-82• 

3.8E-83 
1.8E-82 

45/13/42 46/14/48 
1.1E-82• 9.8E-83• 
45/13/42 48/14/48 
1.2E-82• 1.1E-82• 
45/13/42 48/14/48 

8.3E-83• 1.1E-83• 8.2E-i3• 8.9E-83• 

y 

y 

f; ' 
~; . 



.l 
I 
1 

:l 
. j ., 

j 
... , 
·! 
·I 

" 

i 

l 
1 

50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

8llfs. 
Ingestion Inhalation 

CLASS b • y 
GI ABSDRP 8.1!1E-111 S.I!IE-1!12 8.1!1E-1!11 8.1!1E-1!11 
LONGS 5.2E-iJ4 5.9E-04 

1/5/94 1!1/13/87 
ST WALl. 1.3E-1!13 1.3E-1!13 2.1!1E-1!14 

98/2/1 
SI IAU. 5.9E-1!14 1.3E-1!13 
ll.I IAU. 4.1E-14 8.1E-14 
LU IAU. 1.4E-14 
c.E.D.E. l.4E-1!14 2.1E-84 7.4E-e5 7.1E-e5 

'Is. 
Ingestion Inhalation 

CLASS D i y 
GI ABSDRP 8.1E-11 S.I!IE-1!12 8.1!1E-11 8.1!1E-1!11 
LONGS 1.6E-84 1.8E-84 

1/13/87 1/18/82 
ST IALL 8.1E-14 8.1E-14 7.1!1E-85 

99/1/1 
SI WALl. 1.4E-14 2.1E-14 
c. E. b. E. 5. 7E-A5 6.1E-85 2.4E-85 2.1E-iJ5 

83s. 
Ingestion Inhalation 

cuss b I y 
GI ABSORP 8.1E-11 S.IE-12 8.1E-11 8.1E-11 
LONas 2.9E-14 3.3E-84 

2/9/89 1/15/85 
GONADS 3.1E-15 3.5E-15 
ST IALL 1.2E-13 1.2E-13 1.3E-14 

94/2/4 
SI IALL 3.1E-14 5.5E-14 
ll.I IALL 2.2E-14 4.8E-14 
LLI IALL l.BE-84 
e.E.b.E. t.IE-14 1.5E-14 4.3E-15 4.1E-15 

2.38 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

BROMINE 

74Mar nBr 
Ingestion Inhalation Ingestion Inhalation 

CLASS 0 i y CLASS 0 • y 
GI ABSORP l.I!IE•I!II!I l.I!IE•I!II!I l.I!IE•I!II!I GI ABSORP l.I!IE•81!1 1.8E•fl8 l.flE•I!I8 
LONGS 9.3E-1!14 l.I!IE-1!13 LONGS 2.6E-84 4.1E-84 1.1!1E-83 . .,... 

2/9/89 8/16/84 19/6/76 7/4/89 
ST IAL.L 3. 7E-1!13 4.4E-84 GONADS 2.9E-84 1. 7E-fl4 1.3E-84 

l:.E.O.E. 2.2E-84 
9Sl2l3 
1.4E-84 l.~E-84 

61/14/35 61/18/21 
BREAST 2.6E-84 1.6E-84 1.6E-84 

47/13/48 44/14/42 
R MARROW 3.8E-84 1.8E-84 1. 7E-84 

74er 48/14/39 47/13/49 
BONE SURF 2.7E-84 

Ingestion Inhalation THYROID 2.6E-84 
CLASS 0 i y ST IAL.L 4.8E-84 2.2E-84 2.4E-84 
GI ABSORP 1.8E•88 1.8E•88 1.8E•IJ8 63/11/36 48/13/39 
LONGS 4.8E-84 6.2E-84 SI IAL.L 3.4E-84 

2/12/86 8/17/83 Ll.I IAL.L 3.3E-84 
ST IAL.L 2.3E-83 2.4E-84 REMAINDER 3.6E-84 2.3E-fl4 2.SE-84 

l:.E.O.E. 
95l2l3 

6.2E-85 IT 
47/12/41 31/11!1/59. 

1.4E-84 7.2E-85 8.12 8.24 8.18 
C.E.O.E. 3.1E-il4 2.1E-il4 2.6E-il4 

7&gr 
~~Mer Ingestion Inhalation 

CLASS 0 i y Ingestion Inhalation 
GI ABSORP 1.8E•81!1 l.I!IE•BI!I 1.8E•88 CLASS 0 I y 
lONGS 7.4E-84 8.6E-84 GI ABSORP 1.8E•88 1.1!1E•88 1.8E•I!IIJ 

2/6/92 1/12/87 WRG5 1.41:-84 2.1E-83 2.91:-83 
GONADS 6.6E-85 2/3/95 1/8/91 
ST IAL.L 2.1!1E-1!13 2.8E-84 GONADS 1.4E-84 

93el4 BREAST 1.4E-84 
C.E.O.E. 1.31:-84 I. E-84 i.8E-D4 R MARROW 1.5E-1!14 

ST IAL.L 2.3E-83 4.4E-1!14 

t.E.D.E. 2.3E-84 
93l4l3 

3.SE-1!14 76ar 2.8E-84 

Ingestion Inhalation 
CLASS b I y 

•ar GI ABSORP l.IJE•88 1.8E•88 1.8E•88 
lONGS 1.81:-83 5.51:-83 9.6E-83 Ingestion Inhalation 

6/3/91 2/6/93 CLASS b • y 
GONADS 1.2E-83 6.3E-84 GI ABSORP 1.8E•81!1 1.8E•I!II!I l.I!IE•81!1 

58/15/27 lONGS 1.8E-1!14 2.8E-84 
BREAST 1.8E-83 5.9E-84 1/14/85 8/18/82 

62/14/34 ST IAL.L 9.3E-84 7.8E-85 
R MARROW 1.1E-83 5.9E-84 99~1/8 

52/14/34 l:.E:.o.E. 5.6E-86 2. t-85 2.4E-BS 
THYROID 1.8E-83 
BONE SURF l.BE-83 
ST IAL.L 4.8E-fl3 1.2E-83 

SI IAL.L 1.2E-83 
72/8/28 

LLI IAL.L 1.3E-83 
REMAINDER 1.5E-83 

IT 8.12 
c.E:.O.E. L4E-1!3 I.iE-83 1.21:-1!3 

2.39 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

82ar 
I Ingestion Inhalation 
j CLASS 0 ' y 
j GI ABSORP l.SE•ee t.ee .. ee 1.ee .. ee 
' LONGS 1.'4E-03 2.9E-03 8.3E-03 
' I 15/5/81 8/4/98 
I GONADS 1. 7E-13 9.3E-14 8.3E-14 
1 54/14/32 84/28/18 
l BREAST 1.4E-13 8.9E-14 7.8E-e4 

-I 
48/13/39 44/14/42 

R WARROI 1.5E-e3 9.3E-e4 8.1E-e4 
1 49/13/38 48/15/39 
• BONE SURF 1.4E-83 l 
l ST WALL 3.1E-83 1.3E-13 1.4E-83 l 
1 58/11/33 58/13/37 
l SI WALL 1.9E-83 
j REWAINDER 2.1E-e3 1.3E-83 1.3E-13 
-1 

IT 
47/13/48 27/11/83 

J 1.18 8.24 e.e8 
c. E. b. E. 1. 7E-e3 1.2E-e3 1.3E-ia 

1 

1 
1 a;,. 
{ Insestion Inhalation 

l CLASS o • y 

' 
GI ABSORP t.ee.ee 1.ee.1e 1.8E•88 

l WNGS s.sE-e4 8. 7E-84 
·:. 2/5/93 1/11/89 l 

:' GONADS 2.7E-85 
.-1 ST IALL 1.1E-83 1.8E-84 
,, 97,2/1 
1 c. E. b. E. 7 .3E-05 a.eE-e5 

'1 
7. E-85 

; 
j 
' 84g,. :l 

Ingestion Inhalation 
CLASS 0 ' y 
GI ABSORP l.IE•88 1.1E•88 1.8E•H 
LONGS 5.9E-e4 6.3E-84 

1/18/89 8/18/84 
ST IALL 2.5E-83 2. 7E-84 

c. E. b. E. 1.5E-D4 
97~1/2 
8. E-15 7.5E=IS 

i 
-'l . 2.40 . , 
·; 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

RUBIDIUM 

79Rb .... 
Ingestion inhalation Ingestion Inhalation 

cu.ss D I y cu.ss b • y 
GI ABSORP l.IE•II LIE+ II GI ABSORP l.IE+II 1.1E+II 
CUNGS 2.9E-B4 WAGS 2.iE-04 9.aE-a4 

1/12/87 9/4/87 
ST IALL 1.4E-13 1.4E-14 GONADS 3.1E-14 1.4E-14 

~. E.l5. E. 8. 7E-0~ 
97,1l2 84/18/18 
4. E-i~ BREAST 2.8E-14 1. 7E-14 

49/13/38 
R MARROW 3.4E-14 1. 9E-14 

•w.. 52/14/34 
BONE SURF 3.3E-14 

Ingestion Inhalation ST WALL l.SE-13 3.7E-84 
cu.ss b I y 71/7/22 
GI ABSORP 1.1E•II 1. IE•II lLI IALL 3.7E-84 
WNGS t.iE-14 RBIAINDER 5.9E-84 2.8E-84 

3/5/92 
IT 

47/13/41 
GONADS l.IE-85 11.18 1.24 
BREAST 9.6E-16 e.E.b.E. 4.2E-84 2.8E-84 
R MARROI l.SE-85 
ST WALL 2.1E-84 3.2E-85 

e.E.D.E. r.ae-1~ 
98,4/B r. E=IS a. 

Ingestion Inhalation 
cu.ss b • y 

81Rb 
CI ABSORP l.IE•II l.IE•II 
LUNGS 6.7£-83 4.8£-13 

Ingestion Inhalation 41/11/49 
CLASS b I y GONADS 7.4E-13 4.4E-83 
GI ABSORP 1.1E+88 l.IE•II 47/13/48 
LUNas 7.8E-85 6. 7£-84 BREAST 8.3E-13 4.1E-13 

3/4/93 47/13/48 
GONADS 7 .BE-15 S.BE-15 R MARROW 9.6E-IS S.9E-13 

BREAST 7.4E-15 
85/18/17 47/13/48 

BONE SURF l.lE-12 7 .IE-13 
R MARROW 9.6E-IS 47/13/48 
ST IALL l.IE-13 1.8E-14 THYROID B.BE-13 4.1E-13 

RSIAINDER 1.5E-84 
86/6/9 47/18/-48 

ST IALL 7.4E-83 
IT 1.12 SI IALL 7.8E-83 4.8E-13 

e.E.D.E. L3E-i4 LIE-14 47/13/41 
lLI IALL 7.8E-83 4.8E-13 

47/13/41 
LLI WALL 7.8E-13 4.8E-13 

47/13/41 
REMAINDER 9.3E-13 6.9E-13 

IT 
47/13/41 

If. IS 1.12 
e. E. D. E. 7.7E-83 4.9E-13 

2.41 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

~ 87Rb 

Ingestion Inhalation Ingestion Inhalation 
cuss 0 ' y cuss 0 i y 

GI ABSORP 1.8E•88 1.8E•88 GI ABSORP 1.8E•88 1. 8E•88 
WAGS s.SE-83 7 .4E-83 WAGS 4.1E-83 4.1E-83 

34/9/57 32/9/59 
GONADS 9.3E-83 5.9E-83 GONADS 4.1E-83 2. 7E-83 

48/13/39 47/13/48 
BREAST 8.5E-83 6.2E-83 BREAST 4.1E-83 2.7E-83 

47/13/48 47/13/48 
R YARROI 1.3E-82 8.1E-83 R YARROI 7.4E-83 4.8E-83 

47/13/48 47/13/48 
BONE SURF l.BE-82 1.8E-82 BONE SURF 1.4E-82 8.9E-83 

-1 

48/13/39 47/13/48 
THYROID S.SE-83 5.2E-83 THYROID 4.1E-83 2.7E-83 

47/13/48 47/13/48 

l 
ST IAU.. 1.8E-82 ST IAU.. 4.8E-83 2.7E-83 
SI IAU.. 1.111E-82 8.3E-83 49/12/39 

48/13/39 SI IAU.. 4.1E-1113 2.7E-1113 
ll.I IAU.. 6.9E-83 47/13/48 

48/13/39 ll.I IAU. 4.1E-83 2.7E-1113 
LLI IAU.. 1.111E-82 8.3E-83 47/13/48 

48/13/39 LLI IAU. 4.1E-83 2. 7E-1113 
REMAINDER 1.1E-82 7.8E-83 47/13/48 

47/13/48 Ra.AINDER 4.1E-83 2.7E-83 
IT 8.12 8.12 47/13/48 

c. E. b. E. LIE-I~ B.bE-D! IT 111.1118 111.1118 
c.E.O.E. 4.8E-e3 3.3E-e3 

-l .. 
d Ingestion Inhalation .. 

CLASS 0 ' y Ingestion Inhalation 
GI ABSORP 1.8E•88 1.8E•88 CLASS 0 I y 
WAGS 1 .sE-83 1.2E-82 GI ABSORP 1.8E•BI l.IIIE•IIII 

19/8/76 LONGS s.sE-1114 
GONADS 8.1E-83 4.8E-83 1/13/88 

41/13/39 ST IAU. 2.7E-83 2.3E-84 
BREAST 7.8E-83 4.8E-83 99/1/111 

41/13/39 c.E.O.E. i.BE-84 8.eE=85 
R IIARROI 1.4E-82 8.6E-83 

48/13/39 
BONE SURF 2.8E-82 1.8E-82 

48/13/39 
89Rb THYROID 7.8E-83 4.8E-83 

41/13/39 Ingest. ion Inhalation 
ST IAU. 1.1E-82 6.6E-83 CLASS 0 i y 

62/12/38 GI ABSORP 1.8E•88_ l.IIIE•88 
LLI IAU. S.lE-83 6.2E-83 WAGS 2.5E-84 

48/13/39 1/14/86 
REMAINDER 8.1E-83 6.2E-83 ST IAU.. 1.3E-83 1.1E-84 

IT 
48/13/39 98~1/3 

8.18 111.18 c.E.O.E. s.i!E-115 3. E=i!S 
c. E. b. E. §.4E-83 a.sE-83 

-

j _, 

2.42 
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50-Year Committed Dose Equivalent Factors--rem/~Ci Intake (Continued} 

STRONTIUM 

81sr B!illsr l Inaestion Inhalation Inaestion Inhalation t 
CLASS b ' y CLASS b • y 

~ GI ABSORP 3.1E-Bl l.BE-12 3.BE-Bl l.IE-82 GI ABSORP 3.8E-Il l.IE-12 3.8E-11 1.8E-82 
LUNGS l.4E-85 1. 7E-8S LUNas 2.4E-8S 4.4E-85 f 

1/6/93 8/19/81 5/8/87 8/12/88 i GONADS 7 .IE-17 GONADS 1.9E-85 2.1E-15 4.8E-86 ' ST IALL 2.4E-15 2.4E-85 3.4E-86 74/11/15 ' r 
96/3/1 BREAST 4.&E-86 4.4E-86 3.3E-16 ! 

I SI IALL 2.4E-85 2.BE-85 3.4E-86 44/14/42 
l 96/3/1 R WARROI 8.1E-86 7.8E-86 5.6E-86 

LLI IALL 2.5E-85 2.8E-85 3.5E-16 45/14/41 

r 96/3/1 ST IALL 9.2E-15 9.2E-15 1.5E-15 9.3E-16 
LLI IALL 5.6E-16 5.9E-86 84/4/12 33/19/48 
~.E. D. E. 4.9E-88 s.2E-86 2.3E-16 2.1E-iB 51 IALL 6.7E-15 7 .4E-85 1.1E-15 t 88/5/7 

' LLI IALL 6.3E-15 7.1E-85 1.1E-15 

t 8lsr 
88/5/7 

LLI IALL 2.1E-85 2.1E-15 
In!!!stion Inhalation RBIAINDER 2.3E-85 2.2E-15 6. 7E-16 

CLASS b ' y 57/18/33 I 
~-GI ABSORP 3.1E-11 l.IE-82 3.1E-81 l.IE-12 IT 1.86 8.86 8.12 r LUNGS 4.4E-e4 s.liE-84 l:.E.D.E. 2.2E-ii5 2.4E-8S 8.2E-86 5.9E-86 

1/18/89 8/21/79 I GONADS 4.8E-15 5.6E-15 
ST IALL 1.9E-83 1.9E-83 2.1E-84 

l&sr 96/2/2 l 
51 IALL 7.8E-84 7.8E-14 Inaestion Inhalation 1'-

LLI IALL 4.4E-84 5.2E-84 CLASS b ' y r 
LLI WALL 2.1E-84 GI ABSORP 3.8E-81 1.8E-82 3.8E-81 1.1E-82 ;-.. 
l:.E.D.E. i.9E-84 2.2E-84 B.SE-85 6. 7E-15 LUNGS 7.4E-14 1. 7E-13 2.7E-82 t-

28/11/61 1/8/188 
,. 
i 

GONADS 2.3E-13 2.1E-83 1.6E-83 ' !· 

83sr 
46/13/41 f 

BREAST 9.3E-84 1.4E-83 i 
Ingestion Inhalation 38/14/48 ~ 

CLASS b ' y R WARROI 2.2E-83 4.8E-84 3.4E-83 r.· F. 
GI ABSORP 3.8E-11 1.8E-12 3.8E-81 1.8E-82 38/15/47 r LONGS 1.7E-1!13 6.2E-1!13 BONE SURF 2.3E-83 3.7E-83 ~-

5/3/92 8/4/96 38/15/47 r GONADS 1.4E-83 1.8E-83 4.1E-84 6.7E-84 SI IAI..l 2.3E-83 2.2E-83 l.&E-83 f 
89/11!1/21 85/19/16 48/13/41 r 

BREAST 2.4E-84 ll.I IALL 3.2E-83 3.6E-83 1.8E-13 f. 43/14/43 51/12/37 

f 
R YARROW 5.5E-84 LLI IAU. 5.5E-83 6.7E-83 2.1E-83 

44/15/41 58/11/31 
BONE SURF 1.4E-83 RBIAINDER 1.3E-83 2.1E-13 

48/16/44 37/14/49 f: 
' ST WALL 1.3E-13 4.1E-14 IT 1.12 ' 8.12 r· 63/9/28 C.E.D.E. I.DE-13 !.!E-1! I.DE-13 !.2E-B! 

SI IAU. 2.7E-83 3.5E-83 8.3E-84 1.3E-83 
IT/8/15 65/19/18 

lU IALL 7 .4E-83 1.8E-82 1.3E-83 3.5E-83 
88/5/7 85/21/15 

LLI IALL 1.2E-82 1. 7E-12 2.1E-83 5.9E-83 

l:.E.D.E. 
92£4£4 65£28£15 

1.8E-i3 2.3E-I!Ia 7.2E-84 1.4E-83 ' !· 
~ 
; 
f· 
;:;· ,. 
' r 
f 
~ 
L 
l 

2.43 t 
r 
l 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

81lfsr 
Ingestion 

CLASS 0 
GI ABSORP 3. 8E-81 1.8E-82 3.8E-81 
LUNGS 1. 7E-lJ'4 

3/S/92 
GONADS 7 .4E-85 8. 5E-IJS 1.7E-85 

82/11/7 
ST IAI.l. 3.5E-IJ4 3.6E-84 5.9E-86 

88/4/8 
SI IAI.l. 4 .lE-84 4.8E-84 8.3E-85 

93/4/3 
lU IAI.l. 5.2E-84 6.3E-84 8.1E-85 

95/3/2 
LLI IAI.l. 2.1E-84 2.5E-84 3.8E-85 

C.E.o.E. I.IE-n 1.2E-8'4 
91,8/3 
3. t=IS 

"sr 
Ingestion 

CLASS j) 
OI ABSORP 3.8E-81 l.BE-82 3.8E-81 
LONGS a.I£-aa 

7/4/89 
GONADS l.SE-83 

38/15/47 
R MARROW 1.2E-82 2.1E-82 

38/15/47 
BONE SURF l.BE-82 3.1E-82 

38/15/47 
ll.I IAI.l. 2.7E-82 3.7E-12 5.5E-13 

81/8/13 
LLI IAI.l. 7.8E-12 l.lE-81 1.3E-12 

e.E.b.E. 8.2E-13 i.te:n "'64l6 
6. E-13 

Ingestion 

WNGS 

R YARRDI 7.8E-81• 2.4E-12•·1.2E•88t 
37/15/48 

BONE SURF 1.6E•88• 5.2E-82• 2.7E•88• 

ll.I IAI.l. 
LLI IAI.l. 
c.E.O.E. 

2.3E-82 
9.6E-82 

37/15/48 

i.!E-01• 1.2e-e2• 2.3E-01• 

Inhalation • y 
1.8E-82 
2.1E-ll'4 
8/17/83 

4.8E-85 
66/29/5 
8.3E-85 
68/29/5 

3.2E-iJS 

Inhalation 

' y 
1.8E-82 
3.1£-81 
8/8/188 

a.te-12 

Inhalation 

' y l.BE-82 

9lsr 
Ingestion Inhalation 

CLASS 0 w y 
GI ABSORP 3 .IJE-81 l.IJE-82 3.1JE-81 l.IJE-82 
LONGS 3.4E-03 7.8E-Il3 

2/3/95 8/7/93 
GONADS 7 .8E-IJ4 9.3E-84 2.4E-IJ4 

71/12/17 
R WARROI 4.4E-84 

45/16/39 
ST IAI.l. 3.2E-83 3.1E-83 
SI WALl. 5.2E-83 6. 7E-83 8.9E-84 

98/5/5 
ll.I IAI.l. 1.4E-82 1.8E-82 2.2E-83 4.1E-83 

95/3/2 67/24/9 
LLI IAI.l. 1.4E-82 1.9E-82 2.3E-83 4. 4E-83 

95 3 2 67 2 
.4 -84 1.4 

92sr 
Ingestion Inhalation 

CLASS D i y 
GI ABSORP 3. IE-81 UJE-82 3. 8E-81 l.IJE-82 
WAGS 2.6t=e3 4.1E-e3 

2/2/96 8/12/88 
GONADS 3.8E-84 
ST IAI.l. 2.1E-83 1. 9E-83 
SI IAI.l. 4.1E-83 5.2E-83 7.8E-84 l.I'!E-8~-

93/4/3 6" 
ll.I IAI.l. l.lE-82 1.4E-82 1. 7E-83 :. 

97/2/1 s·. 
LLI IAI.l. 7.8E-83 1.8E-82 1.2E-13 1. .. 

e.E.o.E. I.l!E-83 1.9E-e3 
98l3/1 
~.4E=84 

67~~ 
7. -E-, 

2.44 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

YITRIUM 

86lly 87y 
Ingestion Ihhalation 

CLASS o * y Ingestion Inhalation 
CLASS o w y 

-,: GI ABSORP 1.8E-84 1.8E-84 1.8E-84 GI ABSDRP 1.8E-114 1.8E-114 1.8E-I'J4 LONGS 2.4E-114 2.6E-84 LONGS 5.2E-113 5.2E-113 1/6/93 1/9/98 1/2/97 11/2/98 ·. GONADS 2.6E-84 5.9E-85 7.8E-85 GONADS 2.8E-113 l.IIE-83 1.1E-83 71/15/14 66/22/12 65/12/23 63/18/19 R WARROW 5.6E-85 2. 7E-85 R WARROW 5.2E-114 42/21/37 39/25/36 ST WALL 2.1E-84 5.6E-85 6.3E-85 SI WALL 3.8E-83 1.3E-113 1.4E-113 55/13/32 52/19/29 64/12/24 63/17/21'.1 SI WALL 4.8E-84 1.1E-84 1.3E-114 lLI WALL 7.4E-113 2.9E-113 3 .3E-I'J3 71/14/15 66/22/12 66/11/23 63/18/19 Ll.I WALL 9.3E-114 2.1E-114 2.5E-84 L.LI WALL l.SE-82 5.9E-83 6. 7E-83 72/14/14 66/22/12 L.LI WALL l.IIE-83 2.3E-84 2. 7E-84 
67[11[22 64[18[18 

c.E.D.E. 2.2E-83 1. 5E-I'J3 1. 6E-83 73/14/13 67/22/11 RBIAINDER 1.3E-84 
WT 6.116 

~.E.D.E. 2.4E-84 &.4E-85 9.1E-8G 88y 
Ingestion Inhalation ~~--CLASS o * y .. 

88y 
Ingestion Inhalation 

CLASS o * y 
GI ABSORP 1.8E-84 1.8E-114 1.8E-84 LONGS 4.1E-113 4.4E-83 

1/5/94 1/8/91 GONADS 4.4E-83 1.1E-113 1.2E-83 
71/15/14 66/22/12 BREAST 3.4E-114 
35/15/58 R WARROW 9.6E-84 4.8E-114 

GI ABSORP l.IIE-114 l.IIE-84 1."E-84 . S LONGS 5.9E-112 1.3E-81 
~< 3/5/92 8/8/188 -

GONADS 9.8E-83 1.8E-82 6.7E-113 
39/24/37 45/12/43 r: BREAST 1.1E-82 1.2E-82 r 19/22/59 4/1/95 r> R WARRDW l.BE-82 
24/29/47 ! LIVER 3.8E-112 
24/31/45 . ~-

SI WALL 9.3E-83 ~,,~ 43/21/36 lLI WALL 1.3E-82 '·. ST WALL 3.1E-83 9.6E-114 1.1E-113 L.LI WALL 2.3E-82 1. 7E-82 55/13/32 52/19/29 47/18/35 SI WALL 8.1E-83 1.9E-83 2.2E-83 REMAINDER 1.9E-B2 3.8E-82 71/14/15 68/22/12 Ll.I WALL 1.6E-82 3.7E-83 4.4E-113 IT 7/18/83 11/8/1118 
8.18 8.86 72/14/14 66/22/12 c.E.O.E. 5.2E-i13 2.0E-82 2.1E-82 L.LI WALL 1.8E-82 4.1E-113 4.8E-83 

73/14/13 67/22/11 RBIAINDER 2.2E-83 
rr 11.118 9IYy ~.E. D. E. 4 .1E-83 1.5E-83 i.6E-83 Ingestion Inhalation CLASS 0 ' y 

GI ABSORP 1.8E-84 1.8E-84 1.8E-84 LONGS l.sE-03 1.9E-S3 

GONADS 2.8E-84 
8/2/98 8/4/98 

SI WALL 8.9E-84 
l.LI WALL 3.8E-83 9.3E-84 1.1E-83 

89/11/28 64/19/17 L.LI WALL 6.3E-83 2.1E-83 2.4E-113 

~.E. D. E. 6.6E-84 68[11[21 65~18[17 
4.1'JE-84 4. E-84 

2.45 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

9ly 93y 
Ingestion Inhalation Insestion Inhalation 

CLASS b I y CLASS b w y 

GI ABSORP 1.8E-84 UlE-14 1.1E-84 GI ABSORP l.eE-84 1.8E-84 l.BE-,84 
lONGS a.ae-82 3.4E-lJ2 LUNGS 8.9E-iJ3 9.3E-e3 

8/2/98 8/3/97 8/6/94 9/18/98 
11.1 WALl. 4.8E-82 1.7E-82 2.8E-12 ST WALl. 4.8E-ea 

68/11/21 65/18/17 SI WALl. 9.3E-13 2.1E-ea 
LLI WALl. 1.2E-81 4.1E-82 4.8E-12 67/24/9 

88~11,21 85~18,17 11.1 WALl. 2.9E-82 S.SE-83 6. 7E-83 
c.E.b.E. LiJE:-112 7. E- a 8. E- 3 74/15/11 67/24/9 

LLI WALl. a.aE-e2 5.9E-83 7.4E-83 

<=.E.li.E. 4.~E-e3 
74l15l11 67£24£9 

lllly 
I.8E-83 2.1E-S3 

Ingestion Inhalation 
CLASS b I y 

94y GI ABSORP 1.ee-14 LIE-84 1.8E-14 
LURGS 1.6E=II4 2.6E-114 Ingestion Inhalation 

8/4/98 1/4/98 CLASS 0 i y 
GONADS 2.1!E-15 01 ABSDRP l.IE-14 1.8E-14 l.IIE-84 
ST IAU. 1.8E-14 LONGS 6.2E-S4 5.5E-S4 
SI IAU. 1.1E-e4 8/18/82 1/23/77 
11.1 IAU. l.lE-84 ST IAU. 2.4E-13 
LLI fALL 8.9E-B5 3.2E-15 SI WALL s.aE-e4 

68/11/32 c.E.ItE. l.BE-14 u.~-~~ s.7E-e5 

1 
RBIAINDER 4.1E-16 

IT 8.86 

I 
c.E.b.E. 3.91::-IS 2.1E-IS 3. re-ls 95y 

Insestion Inhalation 

lly 
CLASS b I y 

... GI ABSDRP l.IE-14 1.8E-84 1. eE-84 
Ingestion Inhalation LONGS · 2. 7E-i4 a.eE-14 

CLASS b I y 8/19/81 8/22/78 
GI ABSORP l.IE-84 l.JE-14 1.1E-e4 ST IAU. 1.4E-1!13 
LUNGS 2.1E-11 3. 7E-81 SI IAU. 2.1E-84 

8/1!1/11!18 1!1/8/111 ~.E. D. E. 1.7E-ig 3.ae-e!; 3. se-es 
R UARROI 2.1E-82 

32/43/25 
ll.I IAU. 3.7E-1!12 
LLI IAU. 1.1E-1!11 5.2E-12 

~.e. b. E. i.le-13 r.'~~c 4.4E=I2 

l2y 
Ingestion Inhalation 

CLASS b I y 
GI ABSORP 1.8E-14 l.SE-84 1.8E-84 
LONGS 4.4E-e3 4.4E-e3 

1/11/91 1/18/84 
ST IAU. S.2E-13 
SI WALl. 7.4E-13 
ll.I IAU. 1.2E-12 1.2E-13 1.4E-13 

78/18/8 87/28/S 
LLI IAU. 8.3E-13 
c. E. D. E. 1. 9E=il3 6.11£-84 8.2E-14 

2.46 
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50-Year Committed Dose Equivalent Factors--rem/~Ci Intake (Continued) r 
~-

ZIRCONIUM 
t 
t 
l{:; 

86zr 
Ingestion Inhalation Ingestion Inhalation 

CLASS o I y CLASS o • y 
GI ABSORP 2.8E-83 2.8E-83 2.8E-83 2.8E-83 GI ABSORP 2.8E-83 2.8E-83 2.8E-83 2.8E-83 
LONGS 1.9E-83 4.4E-83 4.8E-83 LONGS 2.8E-83 6.7E-83 7.8E-83 

7/4/89 1/2/97 1/3/98 9/5/86 1/2/97 8/3/97 
GONADS 4. 4E-83 1.8E-83 1.6E-83 1. 7E-83 GONADS 3.4E-83 1.8E-83 1.3E-83 1.4E-83 

75/8/17 68/13/19 65/19/16 66/18/24 65/13/22 63/18/19 
BREAST 4.8E-84 4.1E-84 3.7E-84 BREAST 6.3E-84 

42/14/44 38/14/48 37/12/51 38/15/47 
R MARROW 1.2E-83 6.3E-84 5.2E-84 R MARROW 1.9E-83 7 .4E-84 

42/16/42 45/21/34 46/14/48 37/16/47 48/25/35 
BONE SURF 1.4E-83 BONE SURF 2.2E-83 

39/18/43 35/17/48 
ST WALL 9.3E-84 SI IALL 4.8E-83 1.3E-83 1.8E-83 2.8E-83 

48/13/39 78/9/21 64/13/23 62/18/28 
SI WALL 4.8E-83 1.1E-83 2.8E-83 2.3E-83 U..I IALL 1.1E-82 2.2E-83 4.1E-83 4.4E-83 

75/8/17 68/12/28 64/18/18 82/6/12 66/11/23 63/18/19 
ULI WALL 1.1E-82 2.2E-83 4.4E-83 5.2E-83 LLI WALL 2.1E-82 3. 7E-83 7.8E-83 8.9E-83 

86/5/9 68/12/28 68/18/16 88/5/7 67/11/22 64/18/18 
LLI WALL 2.3E-82 4.1E-83 7 .4E-83 8.5E-83 REMAINDER 8.5E-84 

91/4/6 71/12/17 66/28/14 33/15/52 
REMAINDER 6. 7E-84 IT 8.12 

59/12/29 l:.E.D.E. 3.1E-l!3 i .4E-l!3 ~.l!E-113 ~. iE-83 
IT 8.12 

l:.E.D.E. 3.~E-l!3 1.3E-l!3 I. §E-ll! ~.lE-i!! 

93zr 

88zr 
Ingestion Inhalation 

CLASS D w y 
Ingestion Inhalation GI ABSORP 2.8E-83 2.8E-83 2.8E-83 2.8E-83 

CLASS D ' y LONGS 3.2E-8h 
GI ABSORP 2.8E-83 2.8E-83 2.8E-83 2.8E-83 8/8/188 
LUNGS i.~E-8~ 3.~E-8~ L3E-8i R MARROW 2. 7E-83• 6.7E-81• 1.7E-81• 7.8E-82• 

31/16/64 3/4/93 8/8/188 32/16/52 25/33/42 7/2/91 
GONADS 2.8E-83 1.4E-82 4.4E-83 BONE SURF 3.4E-82• 8.1E•88• 2.8E•88• 8.9E-81• 

33/16/61 38/27/43 32/16/52 25/33/42 7/2/91 
BREAST 1.6E-82 6.9E-83 LLI IALL 3. 7E-83 

32/16/52 18/23/69 ~.E.I5.E. l.SE-83• 3.2E-81• S.lE-82• 7.4E-82• 
R MARROW 5.9E-114 4.8E-112 1.4E-82 

32/16/52 24/31/45 
BONE SURF 8.6E-82 2.1E-82 

9Szr 32/16/52 26/34/48 
SI IALL 2.8E-83 Ingestion Inhalation 
ULI IALL 3.6E-83 CLASS D w y 
LLI WALL 7 .4E-83 1.5E-82 7 .4E-03 GI ABSORP 2.0E-83 2.8E-113 2.8E-83 2.8E-113 

37/15/48 39/28/41 LONGS 7 .8E-82 1.5E-81 
REMAINDER 2.3E-82 8.6E-83 2.9E-82 1/1/98 8/8/188 

32/16/52 8/18/82 8/11/1118 GONADS 3.8E-83 7 .8E-83 
IT 8.24 8.18 11.116 36/15/49 

~.E.D.E. 1.3E-83 2.2E-82 1.8E-112 1. 7E-82 R MARROW 4.8E-112 1.2E-82 
32/16/52 27/34/39 

BONE SURF 3. 7E-111 8.1E-112 
32/16/52 31/39/38 

SI IALL 4.1E-113 
U..I WALL 1.1E-82 
LLI IALL 2.9E-82 1.6E-82 

~.E.D.E. 3.4E-113 1.9E-82 
53£11£36 
1. 3E-112 1. BE-82 

~ .. ,. 

2.47 



50-Year Committed Dose Equivalent Factors--rem/~Ci Intake (Continued) 

97zr 
Ingestion Inhalation 

CLASS D • y 
GI ABSDRP 2.1!E-1!3 2.1!E-1!3 2.1!E-1!3 2.1!E-1!3 
LONGS 7.8E-1!3 1.5E-iiJ2 1. 5E-iiJ2 

2/2/96 1!/4/96 8/7/93 
GONADS 2.3E-1!3 6.7E-84 

78/11/19 
R MARROW 1.9E-83 

42/28/38 
SI WALl 1.3E-82 2.3E-1!3 3.3E-1!3 3. 7E-83 

89/5/6 72/14/14 66/22/12 
ULI WALl 4.4E-1!2 7.8E-83 1.1E-82 1.3E-82 

95/3/2 73/13/14 66/22/12 
LLI WALl 6. 7E-82 1.8E-82 1.6E-82 1.9E-82 

c.E.D.E. a.iiJE-03 
96,3/1 
2. E=iiJ3 

73,13,14 67,22,11 
3. E- 3 4. E- 3 

'···,1·· •. · 

f: 
_::. 

2.48 



50-Year Committed Dose Equivalent Factors--rem/~Ci Intake (Continued) 

NIOBIUM 

88Mb 9~ 
Ingestion Inhalation Insestion Inhalation 

CLASS o w y CLASS 0 w y 
GI ABSORP 1.8E-B2 l.BE-82 1.8E-B2 GI ABSORP 1.8E-82 1.BE-B2 1.8E-B2 
LONGS 1.8E-8<4 2.8E-8<4 LUNGS 1.8E-82 2.4E-81 

0/20/80 8/23/77 8/0/100 0/B/100 
ST WALL 1.1E-03 GONADS 1.6E-03 
SI WALL 1.3E-8<4 26/32/42 
e.E.D.E. 7.2E-85 2.2E-85 2. <4E-85 R MARROW 3.3E-83 

26/32/42 
BONE SURF 3.8E-83 3. 7E-82 

89Mb (6611) 
26/32/42 

ULI WALL 1.8E-83 
Insestion Inhalation LLI WALL 5.5E-83 

CLASS D • y e.E.D.E. 5.3E-84 4.1E-83 2.8E-02 
GI ABSORP 1.8E-B2 1.8E-82 l.BE-82 ':. 
LUNGS 1.8E-03 1.1E-83 

8/13/87 8/19/81 94Mb GONADS 1.9E-84 
ST WALL 2. 7E-B3 Insestion Inhalation 
SI WALL 2.8E-03 CLASS D • y 
ULI WALL 1.6E-83 GI ABSORP 1.8E-82 1.8E-82 1.8E-1!2 
LLI WALL 5.9E-8<4 LONGS 1.6E-81 2.8E+08• 
I::. E. D. E. 4.6E-84 i.~E-B4 i.!E-14 1/1/98 8/3/11!1! 

GONADS 1. 9E-83• 1.8E-82• 
26/32/<42 

89Mb (122M) 
R MARROW 2. 7E-83• 2.3E-82• 

22/26/52 
Insestion Inhalation SI WALL 8.1E-B3 

CLASS D ' y l.LI WALL 1.9E-82 
GI ABSORP 1.1!E-1!2 1.8E-1!2 1.8E-1!2 LLI WALL 4.4E-1!2 
lONGS 2.3E-il3 ~.4E-13 I::. E. D. E. E.IE-13• ~.~E-12• 3.3E-Il1• 

1!/11/89 0/17/83 
GONADS 3.8E-04 
ST WALL <4.1E-B3 

9~ SI WALL 4.4E-1!3 
ULI WALL <4.8E-B3 <4.8E-B-4 Ingestion Inhalation 

66/27/7 CLASS o ' y 
LLI WALL 2.1E-B3 GI ABSORP 1.8E-1!2 1.1!E-1!2 1.8E-1!2 
~.~:;:.ru::. I.i!iJ:;:-e:J l!. 71:;:-114 :J.l!E-114 LONGS 9.6E-i!i3 i.IE-i!il! 

ll.I WALL 9.8E-83 
B/1/99 
3.SE-83 

l!/2/98 
4.1E-B3 

91Mb LLI WALL 2.<4E-B2 
65/11/24 63/18/19 
8.9E-B3 1.8E-B2 

Insestion Inhalation 66,11,23 64~18,18 
CLASS D ' y I::. E. D. E. ~.0E-il3 i. E- 3 2. E- 3 
GI ABSORP 1.BE-B2 1.8E-82 1.8E-82 
LONGS E.9E-03 ~.!E-03 

1/5/9<4 1/8/91 
GONADS 4.8E-B3 1.2E-B3 1.4E-83 

78/18/1<4 66/22/12 
ST WALL <4.1E-B3 1.2E-B3 1.<4E-B3 

56/14/38 5<4/19/27 
SI WALL 1.BE-B2 2.3E-B3 2. 7E-B3 

78/15/15 66/22/12 
ULI WALL 2.2E-B2 5.2E-B3 5.9E-B3 

72/14/14 66/22/12 
LLI WALL 2.6E-B2 5.9E-B3 7.BE-B3 

I::.E.D.E. 4.9E-03 
73,14l13 67~22l11 
1. E-B3 2. E-1!3 

2.49 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

9'Mb 
Ingestion Inhalation 

CLASS b I y 
GI ABSORP 1.8E-82 1.8E-82 1.8E-82 
WAGS 2.8E-82 a.IE-82 

1/1/98 8/8/188 
GONADS 3.8E-83 1.8E-83 1.8E-83 

61/18/33 66/16/38 
R YARROI 2.6E-83 

27/28/47 
BONE SURF 8. 9E-13 

33/41/28 
SI IAU.. 3.4E-83 
ll.I WALL 8. 7E-83 
LLI IAU.. 1.6E-12 7.1E-13 7.1E-13 

~.E. b. E. 2.2E-8a 
68,11,31 81,18,23 
a. E- a ~- E- a 

.,. 
Ingestion Inhalation 

a.ASS b ' y 
GI ABSORP 1.8E-82 1.8E-82 1.8E-82 
WAGS 6.9£-83 6.9E-13 

1/4/96 1/8/93 
GONADS 4.4E-83 1.3E-83 1.4E-83 

89/14/17 88/21/14 
R YARROW 8.3E-14 

44/25/31 
ST IAU.. 2.9E-83 
SI IAU.. 7.8E-83 2.1E-83 2.5E-13 

78/13/17 88/21/14 
ll.I IAU.. 1.8E-82 4.8E-13 6.6E-83 

78/13/17 85/21/14 
LLI IAU.. 2.8E-82 7.8E-83 8.1E-83 

~.E. b. E. 4.4E-i3 
71,13l18 88l21l13 
I. E-aa ~.aE-aa 

17 .. 
Ingestion Inhalation 

a.ASS b ' y 
GI ABSDRP l.IE-82 l.IE-82 1.8E-12 
lONGS 6.2E-14 6.9E=I4 

8/14/U 1/21/88 
CONADS 6.8E-15 
ST IAU.. 1.4E-83 

; 

SI IAU.. 1.1E-83 
ll.I IAU.. 8.1E-84 
LLI IAU.. 1.7E-84 
C.E:.b.E:. 2.3E-84 B.2E-16 7.1E-16 

.,. 
Ingestion Inhalation 

a.ASS b ' y 
GI ABSDRP l.IE-82 1.8E-82 1.8E-82 
WAGS 7 .BE-84 8.6E-84 

GONADS 1.2E-84 
1/16/86 1/21/79 

ST IAU.. 2.7E-13 
SI IAU.. 1.8E-13 
ll.I IAU.. l.IE-83 
~.E. b. E. a.~E-e~ 9.3E-86 i.8E:-I~ 

2.50 
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' 50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

t 
rtlLYBDENUM 

~ .. a. r Ingestion Inhalation Ingestion Inhalation f CLASS b I y CLASS b • y 
GI ABSORP a.8E-81 S.IE-82 S.IE-81 6.8E-82 OI ABSORP 8.8E-11 6.8E-82 S.IE-11 5.8E-12 ~ 
lUNGS 2.1E-8a 8.6£-ea LOkGS 4.1E-14 4.4E-e4 2.3E-tl L 

7/3/98 1/7/92 31/9/88 1/1/188 f. 
GONADS 8.9E-14 2.3E-83 3.3E-84 7.8E-14 GONADS 4.8E-84 9.2E-16 3.4E-14 [ 

14/12/24 88/21/13 46/13/41 
BREAST 4.1E-14 2. 7E-14 BREAST 3.7E-14 2.8E-14 

49/13/38 46/13/42 
R MARROW 4.1E-14 R MARROW 1.8E-83 7.8E-14 

52/14/34 45/13/42 
LIVER 2.4E-13 1.6E-13 BONE SURF 4.1E-13 3.2E-13 

63/18/31 45/13/42 
KIDNEYS 1.9E-13 l.2E-13 LIVER 6. 7E-83 4.1E-14 4.8E-13 ,. 

64/16/31 45/13/42 
r ST IAI.L 1. 7E-13 1.7E-13 6.2E-14 KIDNEYS 6.9E-83 3.7E-14 4.4E-83 

85/9/28 45/13/42 

f 

SI IAI.L 4.4E-83 1.4E-13 SI IAI.L 1.7E-14 
88/21/13 lLI IAI.L 8.3E-14 

lLI IAI.L 3.8E-13 1.1E-12 7.1E-14 3.3E-13 U.I IAI.L 6.7E-14 l.BE-83 
78/B/14 88/22/12 ~.E. b. E. I.!E-113 2.2E-14 !1.2E-14 2.8E-12 

U.I IAI.L 3.7E-83 1.4E-82 7.8E-84 4.1E-83 

l:.E.IU:. i.IE-83 2.~E-ia 
83,~18 87l22'11 r i. 14 1.1E- a .. l 

l Ingestion Inhalation ... CLASS b ' y 
GI ABSORP 8.1E-81 5.8E-82 8.8E-Il 5.1E-12 ; 

Ingestion Inhalation LOHGS 4.4E-13 1.6E-12 F 
CLASS b I y 8/3/91 8/3/97 f: r Gl ABSORP a.8E-81 S.IE-12 8.8E-11 S.IE-82 GONADS 8.1E-B4 4.8£-14 f' lUNGS 8.6E-ii4 l.iE-83 61/14/38 ~ 

8/4/88 1/12/87 BREAST 8.7E-14 4.8E-14 t. 
c .. GONADS 6.2E-14 1.2E-83 1.8E-14 2.4E-14 48/14/38 , .. 

71/13/18 85/25/11 R MARROI 2.1E-13 1.4E-13 !. 
BREAST 2.2E-14 2.1E-14 1.4E-14 9.2E-15 48/14/38 r· 48/13/39 29/18/63 BONE SURF 2.8E-13 2.1E-13 
R MARROI l.BE-84 48/14/38 

62/14/34 LIVER l.IE-12 7 .IE-83 I LIVER 7.4E-14 4.4E-14 49/14/37 
54/18/31 KIDNEYS 9.3E-13 8.3E-13 

KIDNEYS 3.4E-14 49/14/37 t 67/17/28 ST IAI.L 2.6E-13 
ST IAI.L USE-13 1.4E-83 3.2E-14 3.4E-14 lLI IAI.L 5.2E-13 2.1E-12 1.2E-13 8.6E-13 ! 71/7/22 62/22/28 77/7/18 85/18/17 
SI IAI.L l.IE-13 2.9E-13 5.6E-84 U.I IAI.L 1.1E-12 6.2E-12 2.1E-13 2.BE-12 

88/25/9 87,6/8 65/18/17. 
lLI IAI.L 1.6E-13 4.8E-83 3.3E-14 9.3E-B4 ~.E.b.E. 2.gE-B! 4.4E-B! 2. lr-83 s.eE-13 

f 81/8/11 88/25/9 
U.I IAI.L 1.1E-13 3.3E-13 8.3E-14 

I 87/25/8 
lily., ReMINDER 7.8E-84 2.7E-84 

49/16/38 Ingestion Inhalation 
IT 8.18 1.88 CLASS b ' y 

~.E.ILE. S.IE-14 I.IE-1! 2.11E-14 3.8E-14 GI ABSORP B.IE-111 S.IE-12 B.IE-81 5 .BE-12 ~-
LOkGS 2.4E-84 2.8E-&4 l~-

1·:, 

1/12/87 8/23/77 r 
ST IAI.L 1.2E-113 1.2E-13 1.2E-14 v 97/1/2 

r SI IAI.L 2.5E-84 3. SE-14 
!:.E. D. E. li.IIE-IS 1.2E-BS !.liE-IS 3.!E-15 I 

t. 
f. 
' 2.51 
~,;, 

L·< 
"'-"" t· 
;. 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

TECHNETIUM 

9!11rc 9411rc 
Ingestion Inhalat.ion In;est.ion Inhalation 

CLASS b i y CLASS b i y 

GI ABSDRP 8.1E·IJ1 8.1E-11 8.1E·Il GI ABSDRP B.IE-11 8.1E-11 8. IE·I!Il 
LONGS l.de-14 l.ie-114 WNGS 5.9E-S4 6. 7E-04 

6/7/88 1/14/85 2/8/98 1/15/85 
GONADS 4.4E-85 1.3E-85 &.&E-18 GONADS a.3e-es 

75/14/11 &7/29/14 THYROID 7.8E-14 &. 9E-14 
BREAST 1. 9E-8& 1.1E-85 68/27/7 

47/14/39 ST IAU. 2.4E-83 4.8E-84 1.3E-84 
R MARRDI 2.1E·I5 1.1E-1& 84/12/4 58/35/7 

58/14/38 SI IAU. 7.8E-84 
THYROID 1.6E-14 l.lE-84 ll.I IAU. 4. 4E-14 

64/24/12 c. e. b. E. 2.5E-14 I. 2E-14 a.ae-as 
ST IAU. 4.1E·14 9.8E-15 3.7E-15 

77/12/11 53/28/19 
SI IAU. 1. 5E-14 2. 7E-8& "'Tc 8&/8/7 
ll.I JAil. 1.4E-14 2. 7E-15 Inqestion Inhalation 

85/7/8 CLASS D • y 
LLI WAll. 5.2E-85 CI ABSDRP 8.8E·81 8.8E-11 8.8E-11 
RBIAINDER 7 .4E-85 2.6E-85 LONGS 1.6E=iJ4 5.9E-84 7 .4E-iJ4 

IT 
&8/12/38 8/5/87 3/9/88 

1.88 8.88 QDNADS 4.8E-14 1.2E-84 7.4E-85 
C.E.b.E. 7 .IE-85 !.~E-15 1.7E-d5 77/11/12 65/22/13 

BREAST 1. 9E-14 l.lE-84 8.1E·I& 
47/13/41 27/18/55 

lire 
R MARRD1 2.1E-84 1.2E-84 B.lE-85 

51/13/37 31/19/51 
Ingestion Inhalation THYROID 1.8E-83 l.lE-13 4.4E-84 

CLASS D I y 82/19/19 54/33/13 
GI ABSDRP B.IE-11 8.8E-11 8.8E·81 ST IAU. 2.1E-83 7 .4E-14 4.1E-14 
LONGS 4.4E-16 r.se-14 1.8£-114 87/15/18 58/25/19 

8/8/88 2/11/87 SI IAU. 9.3E·84 2.1E-14 
OONADS 1.3E-84 a.6e-es 1.6E-15 79/11/11 

75/14/11 58/28/14 ll.I IAU. 1.3E-13 2.6E-84 1.8E-84 
BREAST 5.6E-85 3.2E-8& 2.2E-1& 82/8/11 67/21/13 

47/13/41 22/21/58 LLI IAU. 7 .IE-84 
R UARROI 5.9E-15 3.2E-1& 2.1E-8& REMAINDER &.SE-84 2.5E-14 1.8E·84 

49/14/37 24/21/58 
IT 

54/12/3! 35/18/47 
THYROID 3.8E-84 2.3E-84 8.1E-IJ& 8.88 1.12 8.12 

64/21/15 49/38/13 C. E. D. E. 5.8E-e4 2.7e-el 2.8E-84 
ST IAU. B.aE-14 1.8E-84 8.9E-85 

SI JAil. 2.9E-84 
71/13/18 61/28/23 
5.9E-85 

ll.I JAil. 3.6E-84 
82/9/9 
7 .IE-86 3.7E-85 

LLI IAU. l.SE-84 
83/8/9 83/22/15 

REMAINDER 2.8E-84 7.4E-85 6.2E-16 

IT 
67/11/32 8/15/77/ 

8.88 8.12 8.12 
c. E. D. E. 1.6E-114 1 .ie-85 4.8E=I6 

2.52 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

!MIIIrc V711rc 
Ingestion Inhalation Ingestion Inhalation 

CLASS b • y CLASS b i y 
GI ABSDRP S.IE-81 8.8E-IIl 8.8E-111 GI ABSDRP S.IE-11 S.IE-81 S.IE-81 
LONas 1.8E-e5 4.1E-e5 s.6E:-I& LUNas l.lE-13 a.sE-82 

8/7/85 &/8/91 8/3/91 8/8/188 
GONADS 2.3E-115 8.1E-16 9.3E-16 THYROID 5.2E-113 4.1E-13 

81/11/28 61/14/26 45/13/42 
BREAST l.lE-15 7.8E-86 9.6E-16 ST IAU.. l.IIE-82 7.4E-13 

44/12/44 38/18/88 46/13/41 
R MARROI 1.3E-115 8.1E-18 9.8E-88 lLI IAU.. 1.3E-13 

48/12/42 34/18/58 LLI IAU.. 3.6E-13 
THYROID 7.4E-85 5.8E-85 c.E.D.E. i.lE-13 7 .iiE-84 4.2e:-ea 

54/19/27 
STIAU.. 1.6E-84 8.3E-15 4.4E-15 

58/13/29 52/17/31 
11Tc SI IAU.. 4.8E-86 1.4E-16 

65/11/25 Ingestion Inhalation 
lLI IAU.. 4.8E-15 1.4E-15 CLASS b ' y 

84/18/26 GI ABSORP 8.8E-81 B.IE-81 S.IE-81 
LLI IAU.. 4.4E-85 1.3E-15 1.7E-16 LUNas L&E-14 7.4E-i3 

67/18/23 84/13/23 8/3/89 8/8/188 
REMAINDER 2.5E-IS l.BE-86 1.9E-85 GONADS 8.3E-85 3.7E-85 

IT 
48/12/42 33/11/58 49/12/39 

8.86 8.88 8.12 THYROID 8.7E-14 4.8E-84 
C.E.D.E. 3.IE-IS I. liE-IS 2.IE-IIJ!i 45/13/42 

ST IAU.. 1.3E-13 9.8E-14 
48/13/41 

tire 
lLI IAU.. 1.7E-14 
LLI IAU.. 3.7E-14 

Ingestion Inhalation c. E. b. E. 1.6E-84 l.IE-84 8.9E=84 
CLASS b ' y 
GI ABSORP 8.8E-81 8.1E-Il 8.1E-11 
LONas i.iE-13 2.IE-83 7 .4E-13 

"rc 18/8/78 4/2/94 
GONADS 2.8E-13 9.3E-14 1.1E-83 Ingestion Inhalation 

88/11/29 81/13/28 CLASS b i y 
BREAST 1.3E-83 8.9E-14 1.1E-13 GI ABSORP 8.1E-11 B.IE-11 8.8E-11 

43/12/45 31/9/68 LUNas l. 7E-83 a.7E-83 i.4E-81 
R IIARRDI 1.4E-13 9.3E-14 1.1E-13 15/S/81 8/1/181 

45/12/43 34/11/58 GONADS 2.7E-13 1.3E-83 
THYROID 5.5E-13 4.1E-13 3.2E-13 61/12/37 

48/14/48 61/18/33 BREAST 1.7E-83 l.SE-83 
ST IAU.. 8.5E-83 5.6E-83 4.4E-83 43/12/45 

48/13/39 51/15/34 R MARROI 1.9E-13 1.3E-13 
SI IAU.. 3.1E-1113 45/12/43 
lLI IAU.. 4.1E-13 1.4E-1113 THYROID l.SE-1112 l.IE-12 

59/11/31 46/13/42 
LLI IAU.. 5.2E-13 1.8E-83 2.1E-83 ST IAU.. 2.8E-12 2.1E-12 

67/9/24 84/13/23 45/13/42 
REMAINDER 2. 7E-13 1.9E-83 2.2E-83 SI IAU.. 3.&E-13 

44/12/44 33/11/57 lLI IAU.. s.&E-13 2.1E-83 
IT 8.88 8.12 8.18 58/18/32 

t.E.D.E. ~.'7E-13 I.!E-11 2.4E-JI LLI IAU.. l.lE-12 2.8E-13 

REMAINDER 3.4E-13 
78/8/22 
2.5E-13 

IT 
43/12/46 

IJ.IS 1.18 
c. E. b. E. 4.ae:-ea a.iE-83 1. 7E-92 

2.53 



50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

9911rc 

i 
Ingest. ion Inhalat.ion 

C1.ASS b I y 
CI ABSORP 8.aE-81 8.ae-111 8.aE-81 
LONGS a.sE=R 1.1E-il4 

I 4/4/92 1/8/91 

l GONADS 3.6E-15 1.8E-15 6.3E-18 
74/13/13 87/23/18 

BREAST 1.3E-fl6 7.8E-fl6 

l 
48/14/38 

R YARROW 2.3E-fl6 1.3£-85 
61/13/36 

THYROID 3.1E-14 1.86-1!14 7.8E-86 

J 
82/19/19 61!1/33/7 

ST IALL 2.7E-14 1.1E-14 6.8E-8S 
88/16/18 61/27/12 

SI IALL 8.1£-1!16 1.8E-86 

•1 82/9/9 
U...I IALL 1.4E-14 2.8E-15 

· .. l 88/7/7 
j U.I WALL 9.2E-85 1.9E-8S 

.:1 
88/7/7 

REMAINDER 4.1E-16 1.9E-fl5 .,. 64/13/33 

I 
8.88 8.1!16 

C:.E.IUt 6.eE-e! !.2E-e! 2.1E-iS 

"rc 
'· Ingestion Inhalat.i-on 

a.ASS b ' y 
~t GI ABSORP S.IE-81 S.IE-11 8.8£-81 
:"":'<; toRGS 1.3E::e! l.aE-12 

i 8/3/91 1/8/181 
THYROID 6.9E-83 4.46-83 

" 45/13/42 
·,~ ST IALL l.aE-82 9.3E-83 
,·~ 48/13/41 

u...I WALL l.SE-83 
U.I IALL 4.1E-13 
C. E. b. E. 1.aE-e3 1.4E-14 7.GE=i3 

lllyc 
Ingestion Inhalation 

a.ASS b I y 
GI ABSORP 8.86-81 a.ee-11 B.IE-11 

. WAGS i.eE=14 1.1E=I4 
1/16/84 1/19/81 

ST IALL 5.6E-84 6.2E-16 
' 93/8/1 

SI IALL 8.5E-86 
,•'; C. E. b. E. !.!E-15 J.DE-15 J.3E=I!i 

114yc 
Ingest. ion Inhalation 

a.ASS b I y 
GI ABSORP 8.1E-11 B.IE-11 8.8E-81 
LONGS 4.4E-14 4.8E-14 

ST WALL 2.3£-83 
1/13/88 8/18/82 
2.5E-14 
91/7/2 

·1 SI WALL 4.1£-84 
~ ~.E. b. E. L8E-e4 8.RE-e! G.ijE-eG ,, 
! 

:j 
2.54 j 

4 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued} 

RUTHENIUM 

..... lila. 
Ingestion Inhalation Ingestion Inhalation 

CLASS I) ' y ClASS b ' y 
GI ABSDRP 6.1E-12 6.1E-12 6.1E-12 li.IE-82 QI ABSDRP li.IE-12 6.1E-12 6.1E-12 6.1E-1!12 
LONGS 6.6&084 6.1&014 7 .IE-84 LONGS 3.71:=13 3.7E-J2 &.9E-82 

2/4/fllt 1/11/89 1/19/81 21/11/71 1/1/98 1/1/118 
GONADS 1.8E-f4 a.aE-16 GONADS 2.1E-13 2. 7E-13 

81/13/8 41/14/48 
ST IALL 1.1E-13 2.2E-I<\ BREAST 2.3E-13 

ft/3/6 83/18/61 
SI IALL 1.7E-13 2.6E-14 R MARRDI 2.6E-13 

H/3/1 34/16/61 
lLI IALL 1.8E-13 2.3E-84 BONE SURF 2.3E-1! 

16/3/2 !3/18/61 
U.I IALL 3.7E-14 ST IALL 2.7E-13 
~.E. b. E. J.JE-14 I.!E-14 i.IE-11 i.4E-11 38/16/49 

SI IALL 3.1E-13 3.1E-I! 
42/14/44 

"'• 
lLl IALL I.!E-13 4.1E-13 

66/11/34 
Inseation Inhalation U.I IALL 2.4E-12 8.3E-13 1.1E-12 1.1E-82 

CLASS b I y 71/8/22 69/11/31 82/16/22 
GI ABSDRP 6.1E-12 li.IE-12 li.IE-12 li.IE-12 IBAINOER S.IE-83 
LONGS 4.IE=I4 1.2E-81 i.JE=Ii 83/16/61 

18/8/84 1/2/17 1/8/18 
.,.. 

1.18 
GONADS 8.0E·I4 2.7E-14 !.SE-1<\ a.8E-14 ~.E.IS.E. ~.7E-ia l.iE-83 I.IE=ia 7 .iE-ea 

88/11/24 86/14/21 84/18/18 
R MARRDI 1.tE-14 1.7E-14 1.3E-14 l.SE-14 

43/14/43 41/16/44 41/13/48 -... BREAST l.SE-1<\ 
81/14/47 Ingestion Inhalation 

ST IALL. 2.1E-14 ClASS o ' y 
47/18/41 QI ABSDRP 6.1E-12 &.IE-82 6.1E-12 li.IE-12 

SI IALL 1.1E-18 2.16-14 3.7E-14 4.1E-14 llJIIQS 1.4E-13 2.8E-13 2.IE-Ba 
47/13/41 8&/1!/22 13/18/11 2/4/14 1/7/93 1/12/88 

lLl IALL. 2.1E-18 4.4E-14 7.4E-f4 8.1E-f4 GONADS 8.8E-14 1.1E-I<\ 
78/7/16 88/12/22 84/18/18 74/12/14 

u.I IALL a.BE-13 8.7E-14 1.3E-18 1.4E-83 ST IALL. 1.1E-13 a.aE-14 
U/6/9 88/11/21 85/18/17 87/5/8 

REMAINDER 2.1E-84 SI IALL 2.'11E-Ia 4.8E-14 4.4E-14 

IT 
62/1!/36 '13/4/3 88/26/B 

1.18 lLl IALL 5.1E-13 1.3E-84 8.5E-14 1.1E-13 
~.E. b. E. II.:JE-1:1 2.8&014 1.§&014 :t.~E-14 06/3/2 73/18/11 88/26/9 

u.I IALL 4.8E-83 7.BE-14 1.8E-84 1.1E-13 

~.E. b. E. i.IE-13 
16l3l2 
a.•E-84 

72,14kl4 67{22,11 a. E- 4. E- 4 

2.55 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

,... 
Ingestion Inhalation 

CLASS b ' y 

QI ABSORP 6.8E-82 6.8E-82 6.8E-82 6.8E-82 
LONGS 8. 7E-12 7.8E-11 3.7E·IS. 

26/12/63 1/1/98 1/1/181 
OONADS 6.2E-12t 

33/18/61 
BREAST 6.2E-82t 

33/18/61 
R WARRDI 6.2E-82t 

33/18/61 
BONE SURF 6.2E-12t 

33/18/61 
THYROID 6.2E-82t 

33/18/61 
ST IAI.L 6.2E-82 

34/18/61 
SI IAI.L 6.8E-12' 

33/16/61 
ll.I IAI.L 9.3E-12 8.3E-82 

48/13/41 
LLI IAI.L 2.8E-11 9.3E-82 

81/11/29 
Ra.AINDER 6.2E-12 

IT 
33/18/61 

1.18 
!:.E. D. E. !Z.lE-d ~.7E-12• 9.3E-12 4.4E-ih 

2.56 
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50-Year Committed Dose Equivalent Factors--rem/~Ci Intake 

CLASS 
Ingestion 

CI ABSDRP 6.8E-82 
LONGS 

GONADS 3.1E-84 

BREAST 

R WARRDI 7.4E-15 

ST IAU. 4.4E-84 

SI IAU. 7.8E-84 

LLI IAU. 1.2E-13 

LU IAU. 8.3E-84 

REYAIMDER 1.7E-84 

IT 1.88 
c. E. D. E. 2.8E-84 

Ingestion 
CLASS 
GI ABSORP 6.8E-82 
WNGS 

GONADS 2.6E-83 

BREAST 

R UARROI 8.7E-84 

SI IAU. 2.9E-83 

LLI IAU. 6.9E-83 

LLI IAU. 1.3E-12 

REMAINDER 

IT 
c.E.D.E. 2.8E-83 

RHODIUM 

"""' Inhalation 
b I y 

6.8E-82 5 .8E-82 &.8E-12 
2.2E-84 2.7E-14 2.9E-84 
6/4/91 1/9/91 1/14/86 
8.3E-16 4.1E-15 4.4E-85 
86/8/7 78/21/9 66/27/8 
3.8E-85 
47/14/39 
3.8E-85 
54/13/33 
9.2E-8& 7.1E-15 S.lE-15 
n/8/17 57/17/28 53/24/23 
1.3E-14 9.8E-15 1.1E-14 
91/6/4 72/19/9 88/27/7 
1.9E-84 1.5E-14 1.8E-84 
93/4/3 73/18/9 88/27/7 
1.1E-84 7.8E-86 9.2E-16 
91/6/4 73/19/8 87/27/8 
5.2E-86 
52/11/38 

8.88 
8.6E-16 6. 7E-16 7 .4E-86 

"Rh 
Inhalation 

b I v 
5.8E-82 6.8E-82 6.1E-82 
2.8E-83 l. 2E-il2 1.4E-82 
19/18/71 1/1/98 8/1/99 
1.7E-83 1.3E-13 1.3E-83 
48/13/39 66/18/28 81/16/24 
1.2E-83 
35/15/58 
1.5E-83 
38/16/49 
1.9E-83 
48/13/39 
2.3E-83 2.8E-83 2.9E-113 
58/11/31 59/12/29 88/18/24 
3.4E-83 5.&E-83 5.9E-83 
71/8/21 82/11/27 82/17/21 
1.6E-13 
33/15/52 

8.12 
i.7E-83 2.aE-ea 2.6E-83 

CLASS 
Ingestion 

GI ABSORP 6.1E-12 
LONGS 

GONADS 4.1E-83 

BREAST 

R YARRDt 8.9E-i4 

ST IAU. 2.1E-13 

SI IAU. 5.5E-13 

LLI IAU. l.IE-12 

LLI IAU. 1.2E-12 

REMAINDER 1.9E-13 

IT 8.88 
C. E. D. E. 3.1E-13 

Ingestion 
cuss 
GI ABSDRP 5.8E-12 
lONGS 

GONADS 1.2E-13• 

BREAST 

R UARRDI 

ST IALL 

SI IALL 1.3E-13 

LLI IALL 2.8E-13 

LLI IALL 5.5E-83 

REYAINDER 

IT 
C.E.D.E. 8.8E-B4• 

2.57 

(Continued} 

111Rh 
Inhalation 

o I y 
5.8E-12 5.8E-12 S.IE-12 
i.6E-83 2.8E-83 2.9E-83 
8/&/87 2/5/93 1/7/92 
1.8E-83 1.1E-83 1.3E-83 
78/9/15 89/15/18 85/21/14 
4.4E-84 3.8E-84 3.4E-84 
46/13/42 38/15/49 35/15/41 
5.2E-84 4.4E-84 4.1E-84 
49/13/38 44/15/41 42/18/42 
7 .4E-84 8.6E-14 8.9E-14 
88/9/31 58/13/37 48/17/35 
1.3E-83 1.6E-83 1.8E-83 
88/7/13 69/14/17 86/21/14 
1.9E-13 2.7E-13 3.2E-83 
87/6/8 69/14/17 65/21/14 
2.2E-83 3.2E-83 3.7E-83 
88/6/7 71/14/15 66/21/13 
8.7E-14 &.9E-14 8.3E-14 
85/12/23 86/17/17 64/21/15 

8.88 8.88 8.86 
9.8E-14 1.3E-13 1.4E-83 

Inhalation 
b I V 

5.8E-82 6.11E-12 5.8E-112 
e.aE-14 2.2E-Ia 2.4£-ea. 
12/8/82 1/2/97 1/2/97 
4.1E-14• 4.8E-84• 5.2E-14• 
81/11/28 83/14/23 82/18/21 
2.3E-114• 
'37/15/48 
3.8E-84• 
41/14/45 
3.3E-84 
46/13/42 
4.8E-84 5.6E-84 6.9E-14 
82/111/28 84/13/23 83/17/28 
8.7E-84 1.1E-13 1.2E-83 
74/8/18 86/12/23 82/18/28 
1.1E-13 2.1E-83 2.3E-83 
47/14/39 88/11/23 83/18/19· 
3.3E-B4 
47/14/39 

8.88 
4.2E-B4• 6.1E-i4• 6.7£:14• 

--~ 

··:~··_ 



i 
l 
I 50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) I 
I 
I 
1 

I 111Rh 11;. 
l Ingestion Inhalation Insestion Inhalation 

l CLASS b I y CLASS D • v 
CI ABSORP S.IE-82 S.IE-82 S.IE-82 S.IE-82 GI ABSORP S.IE-82 S.IE-82 S.IE-82 S.BE-82 

1 

LUNGS 8.9E=il4• O.aE-13• 3.JE;82• 2.7E-81• LUNGS 4.8E-I3• 4.8E-12• a.IE-12• 5.9E-ii• 
38/.15/66 2/2/98 1/8/111 32/15/63 5/6/91 1/1/181 

GONADS 2.4E-13• 1. IE-12• 3. 7E-13t GONADS 6.3E-B3• S.BE-82• 1.7E-12• 
34/16/51 34/26/41 33/16/51 31/29/48 

BREAST 9.8E-14• 8.1E-1St 3.3E-1St BRfAST 5.5E-13t 4.4E-12• 1.9E-12• 5.2E-12t 
33/18/61 24/22/54 33/18/51 22/21/58 4/1/95 

R MARRDI 1.5E-13• 1.1E-82t 4. 4E-13• R MARROI 8.7E-13• 6.2E-12• 2.1E-12• 
33/18/51 25/23/52 33/16/51 24/21/66 

BONE SURF l.IE-12• BONE SURF 4.4E-12t 

J 
33/16/61 33/16/61 

ST IALL. 1.5E-13 THYROID 4.4E-12• 

1 
SI WALL 2.8E-13 1.1E-12 33/18/51 

34/15/51 SI IALL. 1.4E-12 5.9E-82 

l 
lLI IALL 4.8E-13 34/16/61 
L.LI IALL. l.IE-12 1.1E-12 7.4E-13 lLI IALL. 1.8E-82 6.9E-12 

,, 41/14/46 44/18/41 35/15/51 

1 
REMAINDER 1.7E-13 1.1E-12 LU IAL.L 2.7E-12 8.3E-12 2.8E-12 

IT 
32/18/62 38/16/49 39/21/41 

l 
1.86 1.18 REMAINDER 9.8E-13• 8.3E-12• 3.8E-12• 1.4E-11t 

t:.E.D.E. 2.JE=I3· I.IE-12• B.4E=I3• J.2E-i2• 33/18/51 14/13/73 1/8/99 
IT 1.12 1.12 1.24 IUS 

1 e.EJI.E. i.~E=il!• S.4E-12 2.8E-i2• i.7E-i2• < 
l ...... l 
J 

i Ingestion Inhalation 
maim. l CLASS D I y 

J GI ABSORP S.IE-12 6.1E-12 S.IE-12 5.8E-12 Ingestion Inhalation 

',f 
LONGS i.iE-12 o.ee-12 a.5E-eit CLASS b • y 

28/13/61 1/1/98 1/1/111 GI ABSORP S.IE-12 S.IE-12 S.IE-82 S.IE-82 
'i GONADS 1.1E-13• 9.3E-13• LUNGS 2.9E-05 a.aE=es 3.se-es 
J 33/18/61 1/8/91 1/14/86 8/21/79 

BREAST 8.6E-13• ST IAL.L 9.8E-15 1.2E-86 
33/18/&1 99/1/1 

R MARRIJI 9.3E-13• Sl IAL.L 6.9E-16 7.4E-86 
33/18/&1 98/2/1 

BONE SUIF 8.6E-13e lLI IAL.L 3.4E-I& 
33/18/61 t:.E.D.E. i.IE-1; l.I!E-11 3.9E-11! 4.2E-18 

THYROID a.se-es• 
33/18/61 

SI IALL. 4.4E-13 1.1E-12 
1ISrt. 38/15/49 

lLI IALL. 1.4E-12 1.2E-82 Ingestion Inh1lation 
43/14/43 CLASS 0 I y 

LU IALL 3.8E-12 1.6E-12 2.1E-12 OI ABSORP 5.8E-12 S.IE-12 5.1E-12 5.1E-12 
58/11/33 62/11/37 IJJNQS 1.4£-13 3.4E-13 a.sE-ea 

REMAINDER 1.1E-12 3/3/94 1/3/97 8/6/95 
33/18/51 GONADS 1.3E-14 

IT 1.12 62/15/33 

1 
e.E.O.E. 3.SE=I3• I.IE=I2• r.aE-12 4.21:=12• SI IALL. 1.6E-83 3.5E-14 

81/7/13 
·lLJIALL. 7.1E-13 l.lE-13 2.1E-13 2.6E-13 

LU IAL.L 1.4E-12 
92/4/4 71/12/18 85/21/16 
2.2E-13 4.4E-13 6.2&83 

t:.E.D.E. 1.4E=13 95,~2 
~. ·~ 

71{12,18 66,28ki5 
!. E= ~ 8. E-

2.58 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

1~ 
Ingestion Inhalation 

CLASS b I y 
GI ABSDRP 6.8E-82 6.8E-82 6.8E-82 6.8E-82 
WAGS 7.4E-84 8.5E-84 9.3E-84 

3/6/92 1/12/87 8/18/82 
GONADS 4.8E-84 1.8E-84 4.4E-86 

83/18/7 86/28/9 
BREAST 6.9E-86 

48/16/37 
ST IAL.l 2.8E-83 3.3E-84 1.7E-84 2.8E-84 

88/4/18 88/19/21 64/28/18 
SI IAL.l 2.3E-83 3.6E-84 1.9E-84 

93/4/3 84/38/8 
lU IALL 2.7E-83 4.1E-84 1.9E-84 2.3E-14 

94/3/3 72/21/7 84/38/8 
LU IALL 8.9E-84 1.8E-84 

89/7/4 
RBIAINDER 3.6E-84 

IT 8.88 
c. E. D. E. s.IE-84 2.1JE-80l 1.3E-80l l.SE-801 

.~-

117Rh 
Ingestion Inhalation 

CLASS b I y 
GI ABSI!RP 6.8E-82 6.8E-82 6.8E-82 6.1E-12 
LURG5 i.4E-84 l.sE-84 1.7E-80l 

1/12/87 1/18/82 1/23/n 
ST IAL.l 7.1E-14 8.3E-16 

98/1/1 
SI IALL 2.1E-14 
e. E. b. E. 6.4E-15 2.1E-15 l.OE-15 2.1E-85 

2.59 



50-Year Committed Dose Equivalent Factors--rem/pet Intake (Cant inued) 

PALLADIUM 

~ 1~ 

Ingestion Inhalation Ingestion Inhalation 
CLASS b I y CLASS b * y 
GI ABSDRP &.8E-83 &.8E-83 &.8E-83 &.8E-83 GI ABSDRP &.8E-83 &.8E-83 5.8E-83 5.8E-83 
WAGS 2.6E-83 t.1E-82 l.lE-82 WAGS s.&E-84 7 .BE-83 1.9E-92 

18/8/78 1/1/98 8/1/99 2/2/98 8/8/198 8/1/99 
GONADS &.2E-83 1.4E-83 2. 7E-83 2.9E-83 KIDNEYS 7.8E-83 

78/8/22 82/11/27 81/18/23 32/18/52 
BREAST 9.3E-84 9.3E-84 LIVER 3.7E-83 

37/14/49 28/18/84 32/16/&2 
R YARRDI 1.4E-83 1.2E-83 ll.I IALL 3.1E-83 

39/14/47 34/13/53 LLI IALL 8.&E-83 1.3E-83 3.8E-83 4.1E-83 
KIDNEYS 1.8E-82 3.3E-83 98~3l1 63f9l28 62{17l21 

33/18/51 39/44/17 I::. E. b. E. lt§E=I4 7. E-14 I. E-13 I. E-93 
LIVER 1.3E-82 3.2E-83 

33/16/51 32/36/32 
SI IALL 4.8E-83 2.9E-83 3.8E-83 

117Pd 68/11/29 59/15/28 
ll.l IALL 1.8E-82 3.8E-83 &.&E-83 &.9E-83 Ingestion Inhalation 

88/9/26 61/11/28 81/16/24 Q.ASS 0 * y 
LL1 IALL 2.7E-82 4.4E-83 l.lE-82 1.3E-82 GI ABSORP S.IE-13 S.IE-13 S.IE-13 S.IE-13 

91/4/& 86/18/25 83/17/28 LONGS S.SE-13 LIE-11 
REMAINDER 3. 7E-83 8/8/188 8/8/188 

33/18/51 KIDNEYS 2.4E-13 
IT 8.88 32/16/52 

I::. E. b. E. 3.DE=13 3.4E=I3 3.§E-13 3.4E-13 LIVER 1.2E-83 
32/18/&2 

ll.I IALL &.9E-84 

mPd 
LLI IALL 1.7E-83 2. 7E-84 

98l3l1 
Ingestion Inhalation ~.E. b. E. i.4E-84 2.3E-B4 iUE-84 1.3E-82 

CLASS 0 I y 
GI ABSORP 6.8E-83 &.8E-83 &.8E-83 6.8E-83 
lllHGS 3.2E=I4 5.§E=I4 8.3E=I4 

119Pd 4/4/92 1/&/94 8/8/92 
GONADS 3.7E-84 7.4E-86 9.2E-86 1.8E-84 Ingestion Inhalation 

86/8/9 89/14/17 86/21/14 CLASS b * y 
BREAST 3.5E-15 GI ABSDRP &.8E-83 &.JE-83 &.JE-83 &.JE-83 

44/13/43 WNGS 2.4E=83 4.4E-83 4.4E-83 
R WARROI &.2E-16 1/2/97 8/6/9& 8/9/91 

48/14/38 KIDNEYS 2.8E-83 
KIDNEYS 4.4E-84 43/22/36 

41/19-[41 LIVER 1.1E-83 
LIVER 3.2E-84 43/22/36 

39/19/42 ST IALL 1.8E-83 
ST IALL 3.7E-84 SI IALL 3.7E-83 &.9E-84 9.6E-84 
SI IALL 8.9E-84 1.8E-84 1.8E-84 2.1E-14 96/3/2 87/23/18 

87/6/8 71/1&/14 86/23/12 ll.I IALL 1.3E-82 2.8E-83 2.8E-83. 3.4E-83 
ll.I IALL 1.8E-83 3.8E-84 3.8E-84 4.1E-84 97/2/1 73/14/13 87/23/18 

91/4/6 71/1&/14 88/23/11 LLI IALL 1.7E-82 2.7E-83 3.7E-83 4.4E-83 
LLl IALL 1.7E-83 2.8E-84 4.1E-14 4.8E-84 98,2/8 73,14,13 87f23,18 

96,3/2 71,13&18 86~22£13 ~.E.o.E. !.IE-I! 7. E=14 §. e: 4 r. e- a 
c. E. b. E. a.aE=i4 i. E=i4 i. E= 1. E-84 

2.60 
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50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

SILVER 

112Ag 114Ag 
Ingestion Inhalation Ingestion Inhalation 

CLASS b ' y CLASS b I y 
GI ABSORP 6.1E·I2 6.8E-82 6.8E-12 6.8E-12 GI ABSORP 6.8E-82 6.1E-82 6.8E-82 6.1E-12 
LUNGS i.OE-14 2.1E-14 2.1E-14 LUNGS 2.1E-14 2.3E-84 2.6E-14 

1/16/M I/1V/81 1/23/n 6/8/87 1/14/85 1/21/79 
ST IAL.L 1.1E-13 8.6E-86 GONADS 2.1E-14 3.8E-e6 1.2E-16 

94/2/4 84/11/8 68/29/13 
SI IAU. 2.1E-14 BREAST 4.8E-16 2.8E-16 
~.t:.ILE. 7 .9E-IS 2.8E-16 2.4t:-16 2.6E:-e6 46/14/41 

R UARROI 6.8E-86 2.8E-16 
68/14/38 

113Ag 
UVER 8.3E-e6 

47/21/33 
Ingestion Inhalation ST IAU. 9.3E-14 1.4E-14 6.8E-16 8.3E-16 

CLASS b I y 86/4/11 61/21/29 47/28/26 
GI ABSORP 6.8E-12 6.1E-82 6.8E-12 6.1E-82 SI IAL.L 7.8E-84 1.1E-14 
LONGS 2.6E-fl4 3.1E-14 3.4E-14 92/6/3 

2/7/91 1/13/87 8/19/81 lLI IAIJ.. 7.1E-14 1.8E-14 
GONADS 6.8E-16 91/6/4 
LIVER 6.9E-16 Ll.I IAIJ.. 1.8E-84 

44/21/38 RBIAINDER 2.3E-fl4 8.3E-86 
ST IAL.L 8.9E-fl4 1.2E-14 88/V/31 

94/2/4 IT 8.88 8.88 
SI IAIJ.. 8.3E-14 8.6E-86 t.E.D.E. 2.3E-14 7.1E-16 3.4E:-16 3.4E-16 

98/3/1 
lLI IAIJ.. 4.8E-fl4 6.7E-16 

96/3/2 
liSA& Ll.I IAIJ.. 1.2E-14 

~.E.D.E. 1.4E-14 G.IE-16 3.8E-e6 4.1E:-16 Ingestion Inhalation 
CLASS D I y 
GI ABSORP 6.1E-82 6.1E-12 6.8E-12 6.1E-12 

114M AI 
WAGS 3.7E:-83 i.GE-12 2.3E-02 

28/14/68 2/2/98 1/1/99 
Ingestion Inhalation GONADS 2.4E-13 1.3E-13 1.3E-13 1.3E-13 

CLASS D I y 68/12/38 63/13/34 66/16/29 
GI ABSORP 6.8E-82 6.1E-12 6.8E-82 6.8E-12 BREAST 4.1E-14 1.7E-13 LONGS 3.eE:-e4 3.3E-14 3.6E-14 34/16/61 

2/18/88 8/18/84 8/22/78 R YARROW 8.7E-84 1.9E-83 
GONADS 8.7E-86 1.4E-86 36/16/68 

81/13/8 LIVER 4.1E-83 3.7E-82 9.8E-83 
ST IAIJ.. 1.3E-13 1.6E-14 33/18/61 34/33/33 

94/2/4 SI IAL.L 2.8E-83 
SI IAL.L 8.3E-84 7 .8E-86 lLI IAL.L 4.4E-83 3.7E-13 

96/3/2 43/14/43 
ll.I IAU. 3.7E-84 Ll.I IAIJ.. 8.9E-13 4.1E-13 
~.E.D.E. l.SE-14 6.3E-16 3.9E-16 4.2E-16 68/18/32 

REMAINDER 6.9E-83 

IT 
33/18/61 

1.18 
t.E.b.E. l.OE-03 4.7E-13 2.9E-13 3.1E-13 

2.61 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

11811Ag u•A!I 
Ingestion Inhalation Ingestion Inhalation 

CLASS 0 I y CLASS o I y 
GI ABSORP 5.8E-82 5.8E-82 5.8E-82 5.8E-82 GI ABSORP 5.8E-82 5.8E-82 5.8E-82 5.8E-82 
LONGS 8.3E-83 1.4E-82 1.8E-82 LONGS 3.1E-83 3.8E-82 1.2E-81 4.4E-81 

28/12/62 3/4/93 1/2/97 38/15/55 2/2/98 8/8/188 
GONADS 9.8E-83 3.3E-83 4.4E-83 4.4E-83 GONADS l.lE-82 1.2E-82 8.5E-83 

82/18/28 81/12/27 81/17/22 41/14/45 42/15/43 
BREAST 2. 9E-83 2.1E-83 1.9E-83 BREAST 2.8E-83 1.5E-82 1.1E-82 

36/15/49 25/14/81 22/7/71 33/15/52 18/13/71 
R YARROW 2.1E-83 3.8E-83 2.3E-83 2.2E-83 R WARROI 3.5E-83 

38/14/48 31/13/58 29/9/82 LIVER 3.2E-82 3.8E-81 9.6E-82 
LIVER S.SE-83 4.4E-82 1.1E-82 5.2E-83 39/15/48 29/28/4~ 

34/18/58 38/35/27 37/18/53 SI IALL 1.3E-82 
SI IALL 1.8E-82 4.8E-83 4.8E-83 ll.I IALL 2.2E-82 3.1E-82 

58/15/27 88/18/24 33/18/51 
ll.I IALL l.SE-82 7.8E-83 7.8E-83 7.8E-83 LLI IALL 4.1E-82 

53/12/35 59/14/27 88/18/24 REMAINDER 5.9E-83 5.2E-82 2.6E-82 
LLI IALL 2.4E-82 1.8E-82 1.1E-82 33/18/51 19/18/83 

83/11/28 83/17/28 IT 8.88 8.18 8.12 
REMAINDER 4.1E-83 9.3E-83 4.1E-83 4.1E-83 ~.E.O.E. 1.1E-82 3.8E-82 2.7E-82 s.aE-82 

IT 
34/18/58 25/19/58 3/2/95 

8.88 8.18 8.88 8.88 
~.E.O.E. iUE-13 7 .IE-13 ~. 7E-13 S.~E-13 

111Ag 
Ingest. ion Inhalat.ion 

118Ag 
CLASS 0 I y 
QI ABSORP 5.8E-82 5.8E-82 5.BE-82 5.8E-82 

Ingestion Inhalation LONGS 4.1E-83 2.9E-&2 3.2E-82 
CLASS b I y 3/2/95 8/1/99 8/1/99 
GI ABSORP 5.8E-82 s.8E-82 S.IE-82 5.8E-82 LIVER 3.2E-82 8.7E-83 
LONGS L9e-n 2.DE-D4 2.2£-14 34/18/58 45/44/11 

1/12/87 8/17/83 8/23/n ll.I IALL 2.8E-82 3.4E-83 7 .8E-83 8.9E-83 
ST IALL 8.9E-84 8.9E-85 92/4/4 85/18/25 83/17/28 

97/1/2 LLI IALL 5.8E-82 8.5E-83 2.1E-82 2.4E-82 
SI IALL 2.8E-84 95l3/2 85l18l25 83l17l28 
lLI IALL 9.6E-85 ~.E. D. E. 4.XE=83 3.1E=e3 s.sE-83 5.9E-83 
~.E. b. E. 7 .DE-IS 2.DE-DS 2.~£-D~ 2.DE-D~ 

11811Ag 
112Ag 

Ingestion Inhalat.ion 
Ingestion Inhalation CLASS 0 i y 

CLASS b I y GI ABSORP 5.BE-82 5.8E-82 5.8E-82 5.8E-82 
GI ABSORP 5.8E-82 5.8E-82 5.8E-82 5.8E-82 LONGS 3.8E-e3 3. 7E-83 4.1E-83 
lUNGS 2.2£-13 2.2£-12 l.iJE-iJI 1. 7E•iJiJ 1/4/95 8/18/98 8/18/84 

38/15/55 2/2/98 8/8/188 LIVER 5.9E-84 
GONADS 7.8E-83 7.8E-83 5.5E-83 55/27/18 

42/14/44 41/14/45 ST IALL 5.2E-83 7 .8E-84 
BREAST 1.9E-83 1.1E-82 8.1E-83 95/3/2 

33/18/51 15/12/73 SI IALL 8.7E-83 9.8E-84 
R WARROI 2.4E-83 97/2/1 
LIVER 2.8E-82 2.4E-81 8.1E-82 lLI IALL 1.8E-82 1. 4E-83 8. 9E-84 ·1.1E-83 

33/18/51 27/28/47 97/2/1 75/19/8 67/29/4 
SI IALL 8.5E-83 LLI IALL 4.8E-83 7.8E-84 
lLI IALL 1.5E-IJ2 98l3l1 
LLI IALL 2.8E-82 ~.E.O.E. l.BE-83 6.2E-84 5.8E-84 5.5E-e4 
REMAINDER 4.4E-83 4.1E-82 

IT 
33/18/51 

IJ.88 8.18 
~.e.O.e. 7.5E-B3 2.8E-82 1.9E-i2 2.8E-ii 

2.62 



50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

Ingestion 
CLASS 
GI ABSDRP 5.8E-82 
WRGS 

LIVER 

ST IALL l.SE-83 

SI WALL 4.4E-84 
ll.I WALL 2.4E-84 
U.I IALL 3.4E.-84 

c. E. D. E. 1.5E-B4 

Inhalation 
0 • 

5.8E-82 5.8E-82 
3.4E-84 4.4E-84 
1/12/87 8/14/86 
9.6E.-85 
38/18/44 
1.4E-84 
97/1/2 

y 
s:8E-82 
4.4E-84 
8/19/81 

1.1E-84 1.3E-84 
69,11,28 64{19,17 

5.5E-85 6. E= 5 6. E- 5 

2.63 



50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

CADMIUM 

114Cd 113Mcd 

Ingestion Inhalation Insestion Inhalation 

CLASS D I y CLASS D i y 

GI ABSDRP 5.1E-12 5.1E-12 5.1E-12 5.1E-12 GI ABSDRP 5.1E-12 5.1E-12 5.8E-82 5.8E-82 

LUNGS 2.1E-14 2.3E-84 2.5E-84 LONGS l.SE•8h 
5/5/98 1/12/87 1/18/81 8/8/188 

GONADS 2.3E-14 4.4E-15 1. 7E-15 1.8E-85 KIDNEYS 2.1E•88• 2.8E•8lt 5.9E•88t 2.9E•88t 

l 88/8/8 85/28/9 81/38/9 33/18/51 38/29/41 28/7/87 

l BREAST 4.4E-15 2.8E-15 LIVER 3.8E-81t 3.5E•88t 1.8E•88t 4.8E-81• 

1 
48/14/38 33l18l51 38l29l41 28l7/87 

R WARRDI 5.9E-15 3.8E-85 ~.E. D. E. 1.5E-iH• 1.4E•88t 4.2E-81• 3.8E=81t 
54/14/32 

l. 
KIDNEYS 8.9E-85 

88/24/18 113Cd . ST IALL 5.2E-14 1.1E-14 8.3E-15 7.8E-85 

1 

83/5/12 58/21/24 51/28/21 Ingestion Inhalation 
SI IALL 7.8E-84 1.3E-84 5.2E-85 5.9E-85 CLASS b I y 

93/4/3 71/22/7 83/31/8 GI ABSDRP 5.1E-82 5.1E-12 5.1E-12 5.8E-82 

ll..I IALL 8.9E-14 1.4E-84 5.8E-85 8. 7E-15 WAGS l.1E•88t 
93/4/3 71/22/8 83/31/7 8/1/188 

1 LLI IALL 2.5E-84 KIDNEYS 2.3E•I8t 2.2E•I1t 8.7E•88t 3.5E•I8t 

I REMAINDER 1.7E-84 5.8E-86 33/18/51 38/29/41 23/8/71 
57/11/32 LIVER 4.1E-81t 3.7E•88t 1.1E•88t 5.9E-81t 

IT 8.88 8.88 33l18l51 38l29l41 23l8/71 

i ~.E. D. E. 2.3E-i4 7 .4E-IG 4.3E-8G 4.i!E-IG ~.E. D. E. l.8E-81t 1.8E•88• 4.7E-81• 3.7E=11• 

1 

t 117Cd lllillcd 
Ingestion Inhalation Ingestion Inhalation 

1 CLASS D I y CLASS D I y 

l GI ABSDRP 5.8E-12 &.IE-82 6.8E-12 5.1E-12 GI ABSDRP 5.8E-12 5.1E-82 5.1E-82 5.1E-12 
WAGS 3.5E-i4 4.8E-84 6.2E-14 WAGS 1.7E-11 2.9E-81 

1/3/98 1/7/93 1/12/88 1/1/99 1/8/188 

1 GONADS 3.7E-1& KIDNEYS 9.8E-82 9.3E-81 2.2E-11 
KIDNEYS 3.1E-84 33/18/61 39/37/24 

51/24/28 LIVER 1. 7E-12 1.8E-11 3.7E-82 
ST IALL 3.7E-14 33/18/&1 38/37/2& 
SI IALL 8.7E-84 1.1E-84 1.2E-84 ll..I IALL 3.7E-82 

9&/3/2 . 87/28/7 W IALL 1.1E-81 4.8E-82 
ll..I IALL 1.8E-13 2.4E-84 2.3E-84 2.8E-84 ~~,~~,~2 3.&E-~2 97/2/1 7&/18/9 87/28/7 C. E. D. E. I.&E-~2 IUE-~2 
LLI IALL 1.3E-13 2.1E-14 1.9E-14 2.3E-84 

~.E. D. E. 2.4E-i4 
97,2/1 7&l18'9 61l26l1 
9. E=i& B.3E- 5 i.IE-14 ll&Cd 

Ingestion Inhalation 

111Cd 
CLASS D ' y 
GI ABSDRP 5.8E-12 5.8E-82 5.1E-82 5.1E-82 

Ingestion Inhalation LONGS 4.4E-13 L&E-~2 1.6E-12 
CLASS D I y 3/2/95 8/2/98 1/3/97 
GI ABSDRP 5.8E-82 6.ee.:e2 5.8E-12 5.8E-12 KIDNEYS 3.2E-82 8. 7E-13 
WAGS 6.8E-82t 2.9E-81• 38/18/48 47/47/8 

2/2/98 1/1/188 LIVER 8.3E-83 
KIDNEYS 1.5E-81t 1.4E•81t 4.1E-11t 1.3E-81t 38/17/47 

33/18/51 31/31/39 43/12/45 ll..I IALL 2.3E-82 4.1E-83 8.1E-83 9.6E-83 
LIVER 2.7E-12t 2.8E-11t 7.8E-82t 91/4/5 68/11/21 85/18/17 

33/18/51 31/31/39 LLI IALL 5.8E-82 8.9E-13 1.9E-82 2.2E-82 
LLI IALL 1.7E-82 95,3l2 89,11,28 84,19,17 
C. E. b. E. 1.2E-~2• I.~E-11• 3.6E-12• 4.2E-12 • ~.E.D.E. 4. 7E-13 3. E-~3 3. E- 3 3. E- 3 

l 

i 
~ • 1 2.64 l 

! 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued} 

11'1Mcd 
Ingestion Inhalation 

CLASS o ' y 
GI ABSORP 6.9E-92 6.9E-92 6.9E-92 6.9E-92 
LONGS 1.4E-il3 1. 7E-il3 1.9E-83 

3/4/93 1/9/99 9/16/86 
GONADS 7.8E-94 1. 7E-94 8.9E-96 9.6E-96 

82/19/8 88/23/9 84/28/8 
KIDNEYS 8.1E-94 

68/26/19 
ST IAI.l. 2.1E-93 4.4E-94 3.7E-94 

84/6/11 68/28/18 
SI IAI.l. 3. 7E-93 8.3E-94 4.1E-94 4.8E-94 

93/4/3 74/19/7 88/28/8 
ll.I IAI.l. 8.3E-93 9.8E-94 8.3E-94 7 .4E-94 

96/3/2 74/19/7 88/28/8 
LLI IAI.l. 3.9E-93 4 .8E-94 

C. E. D. E. I. IE-83 
93~4l3 
4. E-114 ~.9E-84 3.4E-14 

117Cd 
Ingestion Inhalation 

CLASS o I y 
GI ABSORP 6.9E-92 6.9E-92 6.9E-92 6.9E-92 
LONGS I. 7E-83 ~.~E-83 ~.3E-13 

1/3/98 9/9/91 9/16/86 
GONADS 3.2E-94 8.6E-96 

n/13/19 
KIDNEYS 8.9E-94 

66/27/18 
r: ST IAI.l. 2.3E-93 4.1E-94 ·. 

99/4/8 t· SI IAI.l. 4.1E-93 8.3E-94 6.2E-94 r 96/3/2 87/28/6 
~· ll.I IAI.l. 7.9E-93 1.9E-93 8.7E-94 8.1E-94 

97/2/1 76/19/8 88/29/6 
K--LLI IAI.l. 3.4E-93 6.2E-94 

98,3/1 ~·· 

C. E. D. E. 1. IE-13 4. E=l4 3.1E-84 3.6E-84 

J .. 
. 

r .. 

k 
t 

2.65 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

INDIUM 

lHin 
Inhalation 

111In (SH) 
Ingestion Ingestion Inha I at ion 

j 
CLASS o I y CLASS o • y 
GI ABSORP 2.BE-82 2.BE-82 2.BE-82 GI ABSORP 2.BE-82 2.BE-82 2.BE-82 
WAGS 2.4E-84 3.2E-B4 WNGS 5.5E-84 8. 7E-B4 

I 5/5/98 1/9/91 8/8/88 2/11/88 

l GONADS 2. 7E-84 5.9E-15 3.8E-85 GONADS 1.4E-13 2. 7E-84 1.9E-84 

I 
88/9/11 88/22/11 85/8/7 78/21/11 

R MARROW 7.4E-15 1. 7E-14 5.8E-85 R MARROI 3.2E-14 1.9E-14 l.lE-84 

I 
39/17/44 32/38/38 54/15/31 35/22/43 

BREAST 3.1E-85 BREAST 1.3E-84 9.8E-85 
48/14/41 48/13/39 28/18/54 

·J KIDNEYS 2.8E-14 LIVER 2. 7E-84 
I 

·.} 41/17/43 45/17/38 
j 

cl LIVER 1.3E-84 ST IALL 1.4E-13 3.4E-14 2. 7E-84 

i 39/17/44 72/7/21 52/17/31 

i ST IALL 4.BE-14 7.1E-15 SI IALL 2. 7E-13 4.8E-14 3.5E-14 

l 58/18/24 88/8/8 71/19/11 

l SI IALL 8.1E-14 1.4E-14 9.2E-85 ll.I IALL 3.7E-83 8.3E-14 4.8E-14 

l 91/5/5 72/19/9 91/5/5 72/18/11 

j ll.I IALL 1.2E-13 2.1E-14 1.4E-14 LLI IALL 1.8E-13 3.5E-14 2.4E-14 
92/4/4 73/18/9 87/7/8 72/28/8 

LLI IALL 8.3E-84 1.1E-14 7.4E-15 REMAINDER 8.1E-14 1.8E-84 
1 88/8/8 72/19/9 32/17/51 
.! IT REMAINDER 1.8E-14 1.88 8.88 

IT 1.18 e. E. D. E. i.SE-03 3.SE-S4 2. 5E-il4 
e. E. D. E. 2.'1E-84 1. iE-i-4 '1.6E-iG 

111In (5911) 
lllln 

Ingestion Inhalation 
Ingestion Inhalation CLASS b I y 

CLASS b I y GI ABSORP 2.1E-12 2.BE-12 2.1E-12 
GI ABSORP 2.1E-82 2.1E-12 2.1E-12 WACS 8.1E-S4 2.3E-83 
WAGS 8.3E-i4 7 .IE-i4 11/8/84 1/2/97 

1/7/92 1/14/88 GONADS 1.8E-13 4.8E-14 5.9E-14 
GONADS 1.1E-14 85/11/25 85/14/21 
ST IALL 2.1E-13 2.8E-14 BREAST 2.4E-14 

96/2/3 39/15/48 
SI IALL 1.6E-13 2.1E-14 R WARROI 4.1E-14 1.2E-13 4.1E-14 

98/3/1 37/17/48 42/29/29 
ll.I IALL 1.1E-13 1.8E-14 BONE SURF 8.3E-14 

LLI IALL 
96/3/2 38/17/47 

2.5E-14 KIDNEYS 1. 7E-13 
e. E. D. E. 3.3E-84 I.1E-i4 ~.4E-IG 38/17/47 

LIVER 1.2E-83 
35/17/48 

SPLEEN 8.3E-84 
35/18/49 

SI IALL 1.8E-83 7.8E-84 
85/14/21 

ll.I IALL 4.1E-83 8.9E-14 1.4E-83 
n/7/18 87/12/21 

LLI IALL 7.4E-B3 1.4E-83 2.8E-83 

c.E.D.E. 1.2E-s3 
88~6/9 
7. E-84 

88,11,21 
7. E- 4 

2.66 
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50-Year Committed Dose Equivalent Factors--rem/~Ci Intake (Continued) 

112zn 11lillzn Ingestion Inhalation Ingestion Inhalation CLASS b ' y CLASS b i y 
GI ABSORP 2.1!1E-1!12 2.1!1E-1!12 2.1!1E-1!12 GI ABSORP 2.1!1E-1!12 2.1!1E-1!12 2.1!1E-1!12 WAGS 6.6E-16 6.9E-16 WAGS 6.2E-14 6.7E-B4 

1/16/84 1!1/19/81 1/3/98 1!1/9/91 ST IALL 3.1!1E-1!14 2.3E-1!16 GONADS 8.1E-1!16 
98/1/1 R WARROI 7.1!1E-1!15 SI IALL 6.9E-1!16 62/25/23 ~.E.D.E. 2.1E-1!15 i.iE-1!18 7 .1E-116 ST IALL 7.1!1E-1!14 1.2E-1!14 

92/4/4 
SI IALL 1.1E-83 1.7E-1!14 

11311zn 95/3/2 
ll.I IALL 2.1E-83 3.2E-84 2.4E-1!14 Ingestion Inhalation 97/2/1 75/18/7 CLASS b I y LLI IALL 1.3E-83 2.8E-1!14 1.6E-84 GI ABSORP 2.1!1E-82 2.1!1E-1!12 2.8E-1!12 96/3/1 75/18/7 LUNGS l.8E-84 2.1E-1!14 ~.E.D.E. 3.4E-84 1.2E-84 l.BE-84 1/6/93 8/12/88 

GONADS 3.8E-86 
ST WALL 4.8E-84 7 .I!IE-86 

us In 96/2/3 
SI IALL 4.8E-84 6. 7E-86 Ingestion Inhalation 96/3/1 a..ASS b • y ll.I IALL 4.4E-84 6.3E-86 GI ABSORP 2.8E-82 2.8E-82 2.8E-82 

96/3/1 R WARROI 6.6E-8h 1.4E•B1• 3.7E•88• LLI IALL 1.2E-84 32/16/62 27/31/42 u:.o.E:. I.iE-1!14 3.4E-i6 2.6E-i6 BONE SURF 2.9E-8h 7.8E•88• 1.9E•88• 
32/16/62 27/31/42 

KIDNEYS 6.3E-8h 1.6E•81• 4.1E•88• 
1141fxn 32/16/62 27/31/42 

LIVER 3.1E-8h 7.4E•88• 2.8E•88• Ingestion Inhalation 32/16/62 27/31/42 CLASS b I y SPL.EEH 1.6E-8h 3.7E•88• 1.8E•81!1• GI ABSORP 2.8E-82 2.8E-82 2.8E-82 32/16/62 27/31/42 LONGS 2. 7E-ei ~.E.D.E. 1.4E-I!Ih 3.4E•BB• 9.3E-Bl• 8/1/99 
R WARRDI 1.3E-82 3.1E-.-31 6.7E-82 

32/16/62 36/48/26 
111Mzn BONE SURF 1.6E-81 

32/16/62 Ingestion Inhalation KIDNEYS 3.5E-81 7 .4E-82 CLASS b ' y 32/18/62 36/41!1/26 QI ABSDRP 2.8E-82 2.8E-82 2.8E-82 LIVER 1.7E-81 LONGS 3.1E-84 3.4E-84 32/16/62 2/8/98 8/16/86 SPLEEN 8.6E-112 GONADS 1.2E-84 2.4E-86 32/16/62 88/13/7 ll.I IALL 6.6E-82 ST IALL 1.3E-83 1.7E-84 LLI WALL 1.8E-81 7.4E-82 91/3/6 
!:.E. D. E. 68,11!1,52 SI IALL 8.1E-1!14 1.1E-84 1.6E-112 7 .IIE-12 4. E- 2 94/4/2 

ll.I IALL 6.9E-1!14 8.1E-1!16 
92/4/4 

LLI IALL 1.3E-1!14 
REYAINDER 1. 7E-84 

IT 8.1!16 c. E. b. E. 2.1E-84 6.4E-16 4.1E-116 

2.67 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

11'711xn 
Ingestion Inhalation 

CLASS b • y 
GI ABSORP 2.8E-82 2.8E-12 2.8E-82 
LOHGS i.lE-14 9.6E-B4 

i 
1/5/94 8/11/89 

GONADS 8.1E-IS 

l ST IALL 1.7E-13 2.SE-84 
95/3/2 

1 SI IALL 2.1E-83 2.9E-84 
I 97/2/1 
I 
j l.U IALL 2.3E-83 3.2E-84 
j 

:i 
97/2/1 

LLI IALL 7.4E-84 
! ~.E.IU:. 4.~E=e4 i.~E-a4 l.~E-14 

i 
J 
1 117In 
l Ingestion Inhalation 
1 CLASS 0 I y 
• OI ABSORP 2.BE-82 2.BE-82 2.8E-82 
~ lUNGS LaE-84 2.tE-84 1 
'i 1/9/98 8/15/8& 
•t GONADS 2.9E-fS 
" J ST IALL 7.4E-84 8.9E-8S 

95/2/3 
j SI IALL 3.7E-84 4.8E-8S 

98/3/1 
lLI IALL 2.1E-84 
~.E.D.E. 8.7E-i5 !.IE-I~ ~.4E-iS 

11~ 
Ingestion Inhalation 

CLASS b ' y 
Cl ABSDRP 2.1E-12 2.8E-82 2.1E-82 
LOHGS ~.8E-P !.IE-A 

1/13/87 1/18/82 
ST IALL 1.4E-83 l.lE-84 

SI IALL 3.3E-14 
99/1/1 

C.E.D.E. i.IIE-14 4.1E=I5 a.IIE-115 

2.68 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

TIN 

llfsn ll'lllsn 
Ingestion Inhalation Ingestion Inhalation 

CLASS b * y CLASS b * y 
GI ABSORP 2.8E-12 2.1E-82 2.8E-82 QI ABSORP 2.8E-82 2.8E-82 2.8E-82 
lONGS 1.7E-13 2.4E-13 WACS 2.1E=I3 2.3E-12 

2/2/98 8/7/93 4/3/93 8/1/99 
GONADS 7.8E-84 1. 7E-84 GONADS 8.1E-84 

84/8/8 R MARROI 4.1E-83 
ST WALl. 1.4E-83 33/18/61 
SI WALl. 4.4E-83 7.4E-84 8.3E-84 BONE SURF 4.1E-82 

96/3/2 74/18/8 33/18/61 
ll.I WALl. 9.8E-83 1.4E-83 l.lE-83 ll.I WALl. 1.1E-82 

97/2/1 76/18/7 LLI WALl. 2.9E-82 4.8E-83 1.2E-82 
LLI WALl. 6.6E-83 8.9E-14 8.3E-84 94,3/3 83{18,27 

96l3l2 76,1Bl7 l:.E.b.E. 2.BE-13 2. E-13 3. E- 3 
~.I::. b.!:. i.GI::-83 4.3E-i4 4. 1::-14 

ll"sn 
lllllfsn 

Ingestion Inhalation 
Ingestion Inhalation CLASS b * y 

CLASS b ' y GI ABSORP 2.8E-82 2.8E-82 2.8E-12 
GI ABSORP 2.8E-82 2.8E-82 2.8E-12 WNG$ 1.7E-13• 4.4E-12• 
lONGS l.3E-84 1.61::-84 16/B/n 8/1/188 

1/18/89 8/14/88 GONADS 8.1E-84• 
GONADS 2.7E-86 8.3E-86 33/18/61 

78/12/18 BREAST 8.1E-14• 
ST WALl. .6.2E-84 8.3E-86 32/18/62 

96/2/3 R MARROW 8.7E-83• 
SI WALl. 2.6E-84 3.8E-86 32/18/62 

96/3/2 BONE SURF l.BE-82• 
ll.I WALl. 1.6E-84 32/18/62 
LLI WALl. 8.&E-8& ll.I WALL 6.2E-83 1.8E-83 
~.I::. b. E. 6.1E-i5 2.2E-i5 I.§E-iiG 85/9/28 

LLI WALL 1.6E-82 3.1E-83 

lllsa 
c.E.b.E. 1.2E-13 

88f6/14 
2. E=l3• &.31::-13• 

Ingestion Inhalation 
CLASS b * y 

l21llsn GI ABSORP 2.8E-82 2.1E-82 2.8E-82 
LUNGS 3.GE-83 6.1E-12 Ingestion Inhalation 

17/9/74 8/1/188 CLASS b * y 
GONADS 1.4E-83 2.1E-13 GI ABSORP 2.8E-12 2.8E-82 2.8E-82 

38/16/47 WACS 3.3E-13• 7.4E-12• 
BREAST 2.8E-83 26/12/63 8/8/188 

32/18/62 R MARROI 8.6E-84• 2.8E-82• 
R MARROW 9.3E-13 32/18/62 

32/16/62 GONADS 2.8E-83• 
BONE SURF 1.9E-82 32/18/62 

32/16/62 BREAST 2.8E-83• 
SI WALL 2.3E-83 32/18/62 

42/14/44 BONE SURF 6.6E-12• 
ll.I WALL 1.8E-82 3.4E-83 32/18/62 

82/18/28 ll.I WALL 4.1E-83 
LLI WALL 2.9E-82 8.7E-83 1.4E-82 LLI WALL 1.7E-82 6.2E-83 

n/7/18 68/9/36 
RBIAINDER 2.4E-83 ~.I::. b. E. l.SE-83• 

86,9/26 
6. E=e3• a.§E-13• 

IT 
32/16/62 

1.12 
~.E. b.!:. 2. 7E-13 3.9E-13 8.9E-13 

2.69 





50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued} 

12Bsn 
Ingestion Inhalation 

CLASS 0 I y 
GI ABSDRP 2.BE-82 2.BE-B2 2.BE-82 
lONGS l.IE-13 l.iE-83 

1/6/93 8/13/87 
GONADS l.SE-84 
ST WALL 3 .. 1E-83 4.8E-84 

95/2/3 
SI WALL 2.8E-83 3.5E-B4 

97/2/1 
ll.I WALL 1.9E-B3 2.5E-84 

95/3/2 
LLI WALL S.8E-B4 
c.E.b.E. 6.2E-1'4 1.8E-1'4 1.'4E-1'4 

2.71 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

ANTIMONY 

ll&sb 117Sb 

Insestion Inhalation Insestion Inhalation 
CLASS D ' y a..ASS D I y 

GI ABSORP 1.8E-81 1.8E-82 1.8E-Bl 1.8E-82 GI ABSORP 1.8E-81 1.8E-82 1.8E-81 1.8E-82 

WAGS 1.3E-84 1.4E-84 WAGS 8.9E-85 1.1E-84 
2/18/88 8/18/84 2/5/93 8/11/89 

GONADS 2.2E-85 2. 2E-85 GONADS 5.8E-85 5.9E-85 1.1E-85 5.8E-88 

ST IAI..L 5.9E-84 5.9E-84 8.7E-85 85/9/8 89/24/7 
94/2/4 R WARROI 1.9E-85 1.9E-85 9.6E-88 

SI IAI..L 2.4E-84 2.SE-84 2.8E-85 55/15/38 
95/3/2 ST IAI..L 1.9E-14 2.8E-84 3.3E-15 

ll.I IAI..L 1.3E-84 1.3E-14 88/4/8 

~.E. D. E. 6.3E-85 8.3E-85 ~.1E-85 1. 7E-i5 SI IAI..L 2.5E-14 2.6E-84 3. 7E-85 2.2E-85 
94/4/2 74/28/6 

l1.I IAI..L 3.4E-14 3.5E-84 5.2E-8S 2.9E-85 

llllfsa. 
95/3/2 74/21/6 

LLI IAI..L 1.3E-84 1.4E-84 2.1E-8S 
Insestion Inhalation 92/5/3 

CLASS D ' y l:. E. D. E. '7.8E-85 '7.4E-a5 ~.31:=85 1. 7E-85 

GI ABSORP 1.8E-81 1.8E-82 1.8E-81 1.8E-82 
LONGS 2.liE-a4 2.8E-i'4 

4/8/88 1/15/84 lllllfsb GONADS 1.8E-84 1.9E-84 3.5E-85 
84/18/8 Insestion Inhalation 

BREAST 4.8E-8S 4.8E-85 2. 7E-85 CLASS D I y 
45/15/48 GI ABSORP 1.8E-81 1.8E-82 1.8E-81 1.8E-82 

R WARRDI 5. 9E-85 5.9E-85 2.9E-B5 WAGS 5.5E-84 7 .eE-a4 
49/15/38 8/5/89 2/9/89 

ST IAI..L 1.1E-83 1.1E-13 1.8E-84 5. 9E-85 GONADS 1.8E-83 1.1E-83 2.1E-84 1.5E-84 
88/3/9 51/21/28 88/7/7 78/21/18 

SI IAI..L 7.8E-84 7.8E-84 1.1E-84 BREAST 1.8E-84 1.9E-84 1.1E-84 8.1E-85 
93/4/3 47/13/41 28/18/54 

ll.I IAI..L 7.8E-84 7.1E-84 1.1E-84 R UARRll'f 2.7E-84 2.8E-84 1.3E-84 9.2E-85 
91/S/4 53/13/34 35/19/48 

Lli IAI..L 1. 7E-84 1.8E-14 UVER 1.8E-84 
REMAINDER 2.5E-84 2.5E-84 8.3E-85 44/14/42 

82/8/31 ST IAI..L 1.3E-83 1.3E-B3 2.9E-84 2.4E-84 
IT 8.88 8.88 8.88 74/8/28 53/17/38 

l:.E.D.E. ~.4E-M ~.4E-14 7.~E-is !.7E-as SI IAI..L 2.3E-83 2.4E-83 4.1E-84 3.2E-84 
98/5/5 72/18/18 

l1.I IAI..L 3.4E-83 3.8E-83 5.5E-84 4.8E-84 

ll'sa. 
92/4/4 72/18/18 

LLI IAI..L 1.7E-83 1.9E-83 3.2E-84 2.4E-84 
Ingestion Inhalation 89/8/S 73/19/8 

CLASS b ' y REMAINDER 8.7E-14 7.8E-84 1.6E-14 
GI ABSORP 1.8E-81 1.8E-82 1.8E-81 1.8E-82 5/12/83 
WAGS 1.2E-e4 1.3E-14 IT 8.88 8.88 8.88 

1/14/85 8/19/81 l:.E. D. E. 8.9E-8'4 9.3E-8'4 2.6E-D4 2.ae-s4 
GONADS 1.7E-85 1.8E-15 
ST IAI..L 7.8E-14 7.8E-84 5. 9E-85 

SI IAI..L 1.6E-84 
93/2/5 

1.8E-84 
c.e.b.E. s.8E=86 S.6E-e6 i.8E-85 1.6E-e5 

2.72 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) f,··.· 
r 

l 
11VSb 122sb 

Ingestion Inhalation Insestion Inhalation 
CLASS b I y CLASS b I y 
GI ABSORP 1.8E-1'1 1.8E-82 1.8E-81 1.8E-82 GI ABSORP 1.8E-81 1.8E-82 1.8E-81 1.8E-82 "".. 

LONGS 3.8E-84 7 .BE-84 LONGS 5.9E-83 2.1E-82 
2/2/96 8/3/97 3/2/95 8/2/98 

GONADS 1.3E-84 1.4E-84 3. 7E-85 4.8E-85 GONADS 6. 9E-84 
78/18/28 88/14/18 66/13/32 

R WARROI 6.3E-86 R WARRDI 1.4E-83 
42/17/41 38/17/45 

BONE SURF 3.1E-84 LIVER 2.1E-83 
39/18/43 37/17/46 

LIVER 8.1E-86 SI IAI.L 1.4E-83 
38/18/44 79/7/14 

SI IAI.L 4.1E-84 4.4E-84 7 .8E-85 ll.I IAI.L 2.8E-82 3.1E-82 4.8E-83 1.1E-82 
84/8/18 92/4/4 68/11/21 

ll.I IALL 1.4E-13 1.6E-83 2.4E-14 4.8E-84 LU IAI.L 6.7E-12 7.4E-12 1.1E-82 2.6E-82 
94/3/3 78/12/18 

C.E.b.E. 5.7E-83 
96,3/2 68~11,21 

LLI IAI.L 2.8E-13 S.8E-13 4.4E-84 9.3E-84 8.3E-83- 2 .• E=83 4. E- 3 

C.E.D.E. 3.1E-84 3.4E-84 
95f3/2 
1. E=84 

89,12,19 
I. E- 4 

12411sa. 
121Sb (1811) 

Insestion Inhalation 
CLASS b I y 

Insest.ion Inhalation GI ABSORP 1.8E-11 1.8E-82 l.IE-11 1.8E-12 ~:: 
CLASS b I y LONGS 4.1E-85 7.8E-85 
GI ABSORP l.IE-81 1.8E-82 1.8E-81 1.8E-82 2/12/8& 8/11/91 .. ---
LONGS 7.8E-85 8.5E-85 CONADS 6.9E-16 5.9E-88 L·· 

1/14/86 8/19/81 ST IAI.L 2.8E-14 2.1E-84 2.1E-16 ·..:·-

ST IAI.L 4.1E-14 4.1E-84 3.4E-86 94/2/4 -

97/1/2 SI IAI.L 6.3E-86 6.3E-15 
SI IAI.L 9.2E-85 9.2E-85 ll.I IAI.L 2.9E-86 3.8E-15 
C.E.b.E. 3.8E-eii 3.8E-8ii i.iE-85 LiE-iii LLI IAI.L 2.1E-86 k· 

C.E.b.E. 1.91:-15 2.11:-15 11.11:-18 8.4E-88 r ~: : 

121Sb (80) 
r 

124Sb 
;.· 

Insestion Inhalation ~:- :· 
CLASS b I y · Insestion Inhalation r 
GI ABSORP 1.8E-81 1.8E-82 1.8E-81 1.8E-82 CLASS b I y [: LONGS 2.71:-83 1.iE-82 GI ABSORP 1.8E-81 1.8E-82 1.8E-81 1.8E-82 

14/7/79 1/2/97 LONGS 7 .4E-113 l.SE-111 f,~ 
GONADS 7 .4E-83 8.1E-83 2.1E-83 3.3E-83 11/8/83 8/8/188 r . 

68/9/23 63/12/26 GONADS 6.3E-83 6.7E-83 3.4E-13 
R WARROI 1.9E-83 1.7E-83 1.8E-83 l.BE-83 61/12/37 

41/14/46 33/12/66 BREAST 2.4E-83 
BREAST 1.2E-13 1.3E-83 36/16/49 

39/13/48 25/18/86 R WARRDI 6.5E-83 
LIVER 3.1E-83 36/16/68 

36/16/68 BONE SURF 1.3E-82 
BONE SURF 2.8E-83 34/16/61 , 

38/15/49 LIVER 9.3E-83 f 
SI IAI.L 8.1E-83 8.9E-83 2.4E-83 3.7E-83 34/15/51 t 

86/9/25 61/12/27 SI IAI.L 1.1E-82 1.8E-82 4.1E-83 ~--UL.I IAI.L 1.3E-82 1.4E-82 3.2E-83 6.9E..:84 56/11/33 
73/8/19 63/11/26 ll.I IAI.L 3.8E-82 3.3E-82 7.8E-13 

LLI IAI.L 2.3E-82 2.6E-82 4.8E-83 1.8E-82 74/7/19 
82/6/12 65/11/24 LLI IAI.L 7.8E-82 8.5E-82 1.5E-82 4.1E-12 

REMAINDER 3.4E-83 3.5E-83 1.8E-83 2.4E-83 88/6/9 58/9/33 
34/14/52 3/4/93 REMAINDER 3.7E-83 

IT 8.88 8.88 8.88 8.86 34/16/51 
C. E. D. E. !i.IE-83 !i.41:-83 2.21:-83 3.1il:-83 IT 8.86 

t 
~.1~.0.1::. 8.71::-83 9.31::-83 li.lil::-83 2.11::-82 

t~ 
J::-: r. 
~. 

2.73 r 
r 
' 
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·~-~ j 50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

12&g. 127Sb 
1 Ingestion Inhalation Ingestion Inhalation 

.J CLASS b I y CLASS b • y 

1 GI ABSORP 1.8E-81 1.8E-82 1.8E-81 1.8E-82 GI ABSORP 1.8E-81 1.8E-82 1.8E-81 1.8E-82 
LONGS 2.•E-83 8.1E-82 LONGS 5.2E-83 2.6E-82 

·j 

1•/7/79 8/8/181 •/3/93 8/1/99 ~'l 

1 GONADS 1.9E-83 2.8E-83 1.2E-83 GONADS 2.2E-83 2.3E-83 a.5E-8• 

l 
•8/13/39 58/11/31 

BREAST 9.3E-8• BREAST 5.9E-8• 
:·1 36/15/58 38/15/•7 

1 R YARROW 2.•E-83 R YARROW 1.8E-83 
35/15/51 37/16/•7 

.! BONE SURF 1.8E-82 LIVER 2. 7E-83 
~ 3•/15/51 36/16/•8 J 

-~1 LIVER •. 1E-83 SI IALL 1.•E-83 
3•/15/61 72/8/28 

-· SI IALL 2.8E-83 2.9E-13 1 .• E-83 ll.I IALL 2.5E-12 2.7E-82 •.• E-83 1.1E-82 
j 51/12/37 88/5/7 66/18/2• 
_J ll.I IALL 8.1E-83 8. 9E-83 2.3E-83 L.U IALL 6.7E-82 7 .•E-82 1.1E-82 2. 7E-82 

67/9/2• c. E. b. E. 6.8E-13 6.6E-83 
9•/3/3 67/18/23 

LLI IALL 2.1E-82 2.3E-82 •. 1E-83 2.3&83 5.4E-83 
82/6/12 

REWAINDER 1.3E-83 

IT 
33/15/62 128g, (911) 1!1.88 

l:.E.D.E. 2.~E-13 2.i!E-13 2.tE-13 !I.IIE-13 Ingestion Inhalation 
CLASS b I y 

01 
GI ABSORP 1.8E-81 1.8E-82 1.8E-81 1.8E-82 

12tlllsb 
WNGS •.8E-83 7.8E-83 

j 2/3/96 8/6/9• 
Ingestion Inhalation GONADS 1. 7E-83 1.8E-13 •. lE-14 3.5E-84 

J cuss D I y 78/18/12 78/19/11 . 

' GI ABSORP 1.8E-81 1.1E-82 1.8E-81 1.1E-1!12 ST IALL 4.8E-83 4.8E-13 
i WRCS i.aE-14 2.1E-14 SI IALL. 8.9E-83 9.8E-13 1.5E-1!13 1.7E-83 

:J 
1/13/88 1!1/17/83 92/4/4 73/18/11 

ST IALL 9.6E-14 9.6E-84 8.9E-86 ll.I IALL 2.3E-12 2.6E-12 3.8E-13 4.•E-83 
96/2/3 96/3/2 74/15/11 

~1 SI IALL 2.8E-14 2.6E-84 
2.~E-I~ 

LLI IALL 2.3E-12 2.4E-82 3.6E-13 4.•E-83 
.. C.E.b.E. 7.3E-85 7.3&85 2.8E-85 96~3/2 76,15,11!1 

1 

c. E. b. E. 4.1E-13 4.3E-13 1. &13 1. E- 3 

128sb 
128g, (1111) Ingestion Inhalation 

CLASS b ' y Ingestion Inhalation 

l 
GI ABSORP 1.8E-81 1.1E-12 1.1!1E-11 1.1E-12 CLASS b I y 
lUNGS 6. 7E-13 5.2E-82 GI ABSORP 1.8E-11 1.8E-1!12 1.8E-11 1.8E-82 

11/8/83 8/1/99 WRGS 9.2E-16 9.6E-iJ5 
GONADS 1.8E-1!12 1.1E-12 3.4E-1!13 4.8E-1!13 1/18/83 1!1/21!1/88 

82/18/28 59/12/29 GONADS 1.4E-1!15 1.4E-86 

1 BREAST 2.2E-83 ST IALL 6.9E-84 5.9E-84 4.1E-86 
37/14/49 92/2/8 

l R WARROI 4.1E-83 SI IALL l.IIE-84 1.8E-84 
38/U/48 REWAINDER 7.8E-116 7.8E-86 

! 
BONE SURF 8.3E-113 IT 11.88 11.1!18 

36/15/61!1 c. E. D. E. s.iJE-15 s.iJE-15 1.4E-15 1.2E-85 

l 
LIVER 7 .I!IE-113 

34/16/61 
SI IALL 1.3E-1!12 1.3E-82 4.1E-1!13 

82/111/28 
-1 ll.I IALL 2.9E-1!12 3.1E-82 8.7E-83 1.4E-82 

1 
76/7/18 81/18/29 

LLI IALL 8. 7E-82 7.11E-82 1.2E-82 3.8E-82 

~ 
88/6/9 83/11!1/27 

REWAINDER 3.3E-83 
j IT 

33/14/63 
8.88 

C.E.D.E. !I.IE-83 9.6E-83 4.6E-13 1.8E-82 

2.74 



1 
50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

121sb 
Ingestion Inhalation 

CLASS D I y 
GI ABSDRP l.IE-11 l.IE-12 l.IE-11 l.IE-12 
LONGS 2.4£-83 3.3£-83 

2/3/96 8/8/92 
GONADS 6.6E-84 6.6E-84 1.4E-84 

n/12/11 
ST IAU.. 2.7E-83 2.7E-18 6.2E-84 

87/6/8 
SI IAU.. 5.2E-n S.SE-18 8.1E-84 7.8E-84 

95/8/2 74/18/8 
ll.I IAU.. l.lE-12 1.1E-12 l.&E-13 1.3E-13 

97/2/1 75/17/8 
U.I IAU.. 8.7E-13 7.1E-13 l.IE-13 8.5E-84 

~.E. D. E. t.7E-83 I.7E-D 95,~2 £. 84 
76~17,8 
£. e: 4 

13lsb 
Inestion Inhalation 

CLASS D ' y 
~~ .. 

GI ABSDRP l.IE-11 l.IE-12 l.IIIE-11 l.IE-12 
toHGS 4.8E-84 G.2E-84 

\,~~ 

2/9/89 1/16/84 ·• 

GONADS l.lE-84 l.lE-84 ~ ST IAU.. 2.1E-13 2.1E-13 2.8E-84 
94/2/4 

SI IAU.. l.IE-13 l.IE-13 l.SE-14 

' 
85/3/2 

ll.I IAU.. 6.9E-14 8.3E-84 
C.E.D.E. 2.£t-84 2.8£-84 8.1£:1£ 8.2E=IG 

lSJ.sb r· 
i··· 

Ingestion Inhalat.ion ~-. 
CLASS D I y f!' 
GI ABSDRP l.IE-11 l.IE-12 l.IE-11 l.IE-12 f~:-
LONGS 4.1£-84 4.8£-84 

1/9/91 1/16/86 
GONADS 4.1E-15 4.1E-16 
THYRliiD 3.4E-13 8.46-83 2.16-13 2.1E-13 

47/13/41 47/13/41 
ST IAU.. 1.7E-13 1.7E-83 2.1E-84 

96/2/2 
SI IAU.. B.lE-14 8.1E-14 
ll.I WALL S.7E-14 S. 7E-14 
~.E.D.E. 2.9E=e4 2.9E-N 1.3E-N 1.2E-N 

2.75 



50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

TELLURIUM 

llly. 12311r. 
Ingestion Inhalation Insestion Inhalation 

CLASS D I y a..ASS o I y 
GI ABSORP 2.1E-81 2 .IE-81 2.8E-81 GI ABSORP 2.8E-81 2.SE-81 2.11E-Sl 
LONGS l.SE-83 1.3E-i3 WAGS 4.8E-s2 

2/4/94 8/11/98 8/8/181 
GONADS 4.1E-84 9.8E-15 R IMRRDI 8.5E-83• 2.1E-12• 8.9E-83• 

81/11/8 38/15/49 48/23/37 
ST IAL.L 1.8E-83 3.6E-84 BONE SURF 8.9E-82t 2.3E-81t 8.9E-8?• 

86/4/8 36/15/49 42/24/~4 
SI IAL.L 2. 7E-83 4.4E-114 U..I IAU.. 8.3E-83 

95/3/2 U.I IAL.L 1. 7E-82 
u..I IAL.L 3.6E-83 S.SE-84 2.8E-14 c.E.D.E. s.lE-113• 9.3E-113• 9.5E-113• 

95/3/2 74/28/8 
U.I IAL.L 1.3E-83 2.3E-114 

c.E.D.E. !.7e-it 
91£8£3 
2.4E-i4 I. 7e-e4 123-r. 

Ingestion Inhalation 
a..ASS o I y 

l 12lllr. 
QI ABSORP 2.8E-81 2.8E-11 2.8E-81 
R UARROI 8.5E=ll3• 2.2E-12• 9.se-sa. 

Ingestion Inhalation 36/lS/49 38/22/48 
CLASS D • y BONE SURF l.SE-111• 2.6E-Il• 1.1E-81• 
Cl ABSORP 2.11E-11 2.8E-81 2.8E-81 38{15/49 38/22{48 

j WNGS s.OE-82 c. E. D. E. 4.1E-i3• 1. E-82• 4.6E-S3• 

~1 1/1/98 

~~ 
GONADS 2.7E-83t 4.4E-83t 

38/15/47 12SIIr. R IMRRDI 1.4E-82• 3.5E-12• 1.6E-82• 
86/1&/49 38/21/41 Ingestion Inhalation 

BONE SURF 1.8E-81t 2.6E-81• 1.1E-81• CLASS o I y 
38/15/49 41/23/38 Cl ABSORP 2.1E-11 2.8E-11 2.8E-81 

u..I IAL.L 8.7E-83 WAGS a. 7E=s2 
ll.I IAL.L 1.8E-82 1/8/188 

:\ c.E.D.E. 8.7E-i1• ~ I.3e-e2• I.2E=i2e R IMRRDI 4.4E-83 1.1E-12 4.1E-83 
38/1&/49 44{25/31 

BONE SURF 4.8E-82 1.2E-11 4.4E-82 

my. 38/15/49 45/26/29 
\1.1 IAL.L 8.3E-83 

Insestion Inhalation ll.I IAL.L 1.7E-82 8.1E-83 
a..ASS D • y 58~9/33 
Gl ABSORP 2.8E-81 2.1E-81 2.1E-81 c.E.D.E. a.4e-aa 4.oe-ea e. e:ea 
WAGS 1.1£-ea 7 .IE-13 

21/9/71 2/1/97 
GONADS 2.2E-13 1.1E-83 1.1E-IS 

12711r. ::, 54/12/34 58/13/29 
BREAST 4.8E-114 7.4E-84 7.4E-84 Inll!ation Inhalation 

.• 37/14/49 23/18/87 a..ASS b t y 
R YARROI 1.1E-83 1.8E-13 l.lE-83 GI ABSORP 2.8E-81 2.8E-81 2.8E-11-

·~ 38/15/47 34/16/51 WNGS 1.2£-81 ·. 
BONE SURF 3.7E-13 8/8/188 

.. 38/15/49 R IIARR01 2.1E-12 5.2E-82 2.8E-12 
:_;'·/ Sl IAL.L 2.3E-13 1.1E-83 38/15/49 43/24/SS 
:..- 55/11/34 BONE SURF 7.8E-82 1. 9E-81 7.4E-82 .-~~ \1.1 IAL.L 3. &E-83 1.2E-83 1.7E-83 38/15/49 43/24/33 

82/18/28 57/11/32 U..I IAL.L 1.1E-82 
ll.I IAU.. 6.3E-83 1.7E-83 2.8E-83 U.I IAL.L 4.1E-S2 

71/8/22 81/11/28 c. E. D. E. 7.9e-aa 1.2E-12 1.9E-12 
Ra.AINDER 9.8E-84 l.lE-13 

IT 
35/1&/51 

8.18 8.12 

~1 
~.E. D. E. I.~E=IJ 1.2£-1! 1.6E-8! 

·1 ._,:': 
2.76 ..• 

::-. -.' 

".:''j 



50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

' [ 

121T• 13lr. I 
f 

Ingestion Inhalation Ingestion Inhalation I 
CLASS b • y CLASS D • y I 
GI ABSDRP 2.8E-Il 2.8E-11 2. IE-11 GI ABSORP 2.8E-81 2.8E-81 2 .IE-11 t· LONGS i.8E-13 1.6E-83 LONGS 2.7E-ii4 a.iE-84 

1/3/98 8/6/94 1/6/93 1/12/88 t ST IALL 8.9E-84 THYROID 3.3E-13 2.1E-13 2.1E-83 

~ 
SI IALL 1.4E-13 2.4E-84 48/12/48 47/13/48 

93/4/3 ST IALL 1.2E-13 
lll.I IALL 4.4E-13 6.7E-14 7.8E-84 Sl IALL 4.1E-84 

97/2/1 74/16/11 t.U IALL 1.4E-15 
LLI WALL 4.8E-13 7 .IE-14 S.SE-84 l:.E.b.E. ~.lt=n § .I!E-IG §.9E-IS 

l:.E.b.E. I!.UE-14 
97~2l1 
~- E-14 

7-4,15,11 
~- E- 4 

1a2Te 

129Ur. 
Ingestion Inhalation 

CLASS b ' y 
Ingestion Inhalation GI ABSORP 2.1E-81 2.BE-11 2.1E-81 

CLASS b ' y LUNGS e.aE-ila 
GI ABSDRP 2.8E-11 2.1E-Il 2.1E-11 7/3/98 
LONGS l.iE-13 1.6E-Il THYROID 2.2E-11 2.2E-11 2.3E-11 

7/3/91 1/1/118 41/13/47 36/11/SS 
R MARRDI 1.8E-12 a.aE-12 LLI WALL 1.4E-12 

36/16/49 l:.E.D.E. 7 .4E-i3 l!.~E-i3 7 .7E-e3 
BONE SURF 3.8E-12 7 .4E-12 

36/15/49 
lLI IALL a.1e-e2 133Mr. LLI IALL 9.3E-112 l.SE-12 4.1E-12 

91,4/6 68l9/31 Insestion Inhalation 
~.E.D.E. 9.iE-i3 8. t-ea 2.St-B2 CLASS D * y 

r GI ABSORP 2.1E-111 2.1E-81 2.1E-01 
LONGS 6. 7E-i4 7.6E-e4 

129r. 2/8/91 1/14/85 ·;--: 

THYROID l.SE-12 9.6E-13 9.6E-03 
Ingestion Inhalation 47/13/48 47/13/41 i\ 

CLASS D I y ST WALL 2.4E-13 1:· 
GI ABSDRP 2.1E-11 2. IE-11 2.1E-11 SI WALL l.SE-13 
LONGS 4.8E-i4 s.sE-14 lLI WALL l.IE-83 

1/7/92 1/14/86 l:.E.b.E. 7.1!E-14 3. '7E-14 3.8E-14 
ST WALL l.SE-13 1.9E-84 

l.IE-13 
98/2/1 

SI WALL 1.3E-84 l!Sr. 98/2/1 
ll.I WALL 7.8E-84 Ingestion Inhalation 
C.E.b.E. i.UE-14 7.7E-16 11.7E-16 CLASS b ' y 

QI ABSDRP 2.1E-81 2.8E-Bl 2.1E-11 
LONGS l.AE-14 1.7E-14 

lSUire 1/16/84 1/19/81 
THYROID 3.6E-88 2.2E-13 2.2E-83 

Ingestion Inhalation 47/13/48 47/13/48 
CLASS b ' y ST IALL 8.9E-14 
GI ABSORP 2.8E-11 2.1E-11 2.8E-11 ~.E.b.E. t.6E-i4 8.61:-is 8.6E-IS 
LUNGS 3.4E-Ia 8.1E-13 

4/3/98 1/8/98 
GONADS 3.1E-12 
THYROID 1.4E-81 l.lE-11 1.2E-81 

43/12/45 42/11/47 

r lLI IALL 1. 7E-12 
LLI IALL a.eE-12 8.9E-83 

7le2,17 
•·. 

C.E.b.E. I.SE-8~ 
r· !.I!E-1! 5. E- 3 f .. 

I ' .. 

•• 
2. 77 

r 
I· 

t 
r. .. 
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50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

134r. 
Ingestion Inhalation 

CLASS b ' y 

GI ABSORP 2.1!JE-I!ll 2.1!JE-I!l1 2.1!JE-I!l1 

LONGS 2.2E-I!l4 .2.4E-I!l4 
7/11!1/83 5/15/88 

GONADS 7 .4E-85 3.3E-85 2.8E-I!l5 
55/13/32 47/15/38 

THYROID 3.3E-83 2.1!JE-83 2.1E-83 
47/13/48 47/13/48 

ST IAU. 8.5E-84 1.3E-84 
85/4/11 

SI IAU. 4.4E-84 
ll.I IAU. 2. 7E-84 
c. E. D. E. 2.1E-I!l4 i.BE-84 9.8E-B5 

2.78 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued} L· 

~ 
~' 

t 
IODINE I 

t" 
121MI 1251 r . 

Ingestion Inhalation Ingestion Inhalation . ~-
CLASS 0 ' y CLASS 0 ' y 
GI ABSORP 1.8E•II8 1.8E•88 GI ABSORP 1.8E•II8 l.IIE•88 ·-· 
LONGS l.lE-83 TRVRDID 1.3E•88 a.lE-81 ,. 

2/8/98 48£13£39 
THYROID 4.8E-83 2.1E-113 ~.E.O.E:. 3.8E-8~ 2.4E-82 

71/23/8 
ST IAL.L 4.1E-83 5.2E-84 "-

~.E.O.E. 3.liE-il4 
94£2£4 
2.2E-84 1281 

Ingestion Inhalation 
CLASS 0 I y 
GI ABSORP 1.8E•IIII l.IIE•88 

,. 

1211 !·.· THYRDID 2.4E•8il 1.4E•88 
Ingestion Inhalation 48£13£39 CLASS 0 ' y ~.E.O.E. 7.1E-82 4.aE-82 

GI ABSORP 1.8E•88 1.8E•IJII 
·-LONGS 1.8E-83 -·-2/8/92 

1281 THYROID 1.3E-82 5.9E-83 
71/22/7 Ingestion Inhalation ST WALL 4:8E-83 8.3E-84 CLASS b I y ,. 

95£2/3 GI ABSORP 1.8E•IIII 1.11E•III 

f 
t.E.b.E. 6. 7E-il4 4.11:=114 LONGS 2. 7E-114 

-., 

1/12/87 ::/ 
THYROID 4.1E-114 2.11E-84 :--~ 

1211 711/28/4 \ ST IALL 1.2E-13 1.2E-84 
Ingestion Inhalation 99,1/8 .. • ~ r CLASS b I y ~.E. 0. E:. a.EE-11~ 4. E=eC .· 

GI ABSORP l.IIE•811 1.11E•IIII 
LONGS 1.7E-84 r·. 

3/5/92 
12VI k THYROID 5.2E-113 2.8E-83 

58/15/29 Ingestion Inhalation f.>. 
ST IALL 4.1E-114 CLASS b • y ... 

!:.E. b. E. I.8E-iJ4 I.iJE-14 GI ABSORP l.IIE•IIII l.IIE•IIII 
TRYRDID 9.3E•118" 5. 9E·8h 

47ll3l48 
1231 ~.E.b.E. 2.8E-Bi• i.BE-Bh 

Ingestion Inhalation 
CLASS b ' y 
GI ABSORP l.IIE•BII l.IIE•IIII 1311 
LOR OS 2.4E-14 Ingestion Inhalation r 3/2/95 CLASS b • y 

.. THYROID 1.8E-112 8.1E-83 GI ABSORP l.IIE•IIII l.IIE•IIII ;>_: 
59~18,25 LONGS 2.2E-83 

t~ !:.E. b. E. 4. liE-14 2. E- 4 3/3/94 
THYROID 1.4E-81 7.4E-82 t ~.E. b. E:. 

88e8£24 
1241 4.3E-il3 2. E-113 

Ingestion Inhalation !' CLASS b • y 
GI ABSORP l.IIE•III 1.8E•IIII 1111 
THYRDID I.iJE•iJS 6.3E-81 Ingestion Inhalation 

511,13,37 CLASS o I y 
~.E. b. E. 3.1E-iJ2 1. E- 2 GI ABSORP 1.8E•811 1.8E•811 

TRYRDID 1.8E•BB 1.1E+88 

~.E. b. E. 5.3E-112 
49£13£38 
3.2E-82 

~- -~ 

.<.'· 

2.79 r· .. 
i.·. 
f 
f 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

13211x 
Ingestion Inhalation 

cuss b • y 
GI ABSORP l.I!IE•IIIil 1.8E•I!ll!l 
WAGS 6.7E-I!l4 

3/3/94 
THYROID 1.4E-12 5.9E-I!l3 

89/28/11 
ST fALL l.IIE-1!13 
c.E.D.E. 4.7E-14 2.6E-14 

1321 
Ingest. ion Inhalat.ion 

cuss b ' v 
GI ABSDRP l.I!IE•III l.IE•II 
LUNGS l.IE-13 

3/5/92 
THYROID 1.4E-112 8.3E-83 

71!1/21!1/111 
ST fALL 2.3E-13 3.7E-14 

c.E.O.E. 5.7E-14 
911,3/7 
3. E-14 

ta; 
Ingestion Inhalation 

cuss 0 ' y 
GI ABSORP l.IJE•BI l.IIE•BI 
THYROID 3.46=81 1.86=81 

c.E.O.E. l.iE-12 
57,15,28 
5. E-, 

~ 
Ingestion Inhalation 

ClASS b ' y 
GI ABSORP 1.8&81 l.IE•IIIf 
WACS 5.2E=A 

THYROID 2.!E-83 
2/8/91 
l.lE-83 
71/23/8 

ST fAU. 2.8E-83 2.8E-84 

c.E.b.E. 1.9E-A 
94{2/4 
1. E-14 

13&1 
Ingestion Inhalation 

ClASS b ' y 
GI ABSDRP l.IE•II l.lfE•II 
LUHGS i.BE-13 

2/3/96 
THYROID 8.7E-12 3.1E-I!l2 

c. E. D. E. 2.16=13 
84{18,18 
1. E- 3 

2.80 





50-Year Committed Dose Equivalent Factors--rem/pet Intake (Continued) 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

117ea 
Ingestion Inhalation 

CLASS o ' y 
GI ABSDRP 1.8E+88 1.8E+88 
LUHCS 4.8E-82 a.aE-82 

43/12/46 
GONADS 5.2E-82 3.3E-82 

47/13/48 
BREAST 4.4E-82 2.9E-82 

47/13/41 
R liARRDI 4.BE-82 3.1E-82 

47/18/48 
THYROID 4.8E-82 2.9E-82 

47/13/41 
BONE SURF 4.BE-82 2.9E-12 

47/18/48 
SI IAU. 6.2E-82 8.4E-82 

47/13/41 
LLI fALL s.~E-82 3.3E-82 

47/13/41 
lLI IAU. 5.2E-82 3.4E-82 

47/13/48 
REMAINDER S.BE-82 3.&E-82 

IT 
47/13/41 

8.12 8.12 
c. E. b. E. &.IE-12 a.2E-e2 

la&c. 
Ingestion Inhalation 

CLASS b I y 
GI ABSDRP 1.8E+88 UJE+II 
LUHCS 6.9E=I4 

1/18/89 
ST IAU. 2.BE-13 2.BE-84 

c. E. b. E. 1.11E=I4 
97,1/2 
8. E-15 

2.83 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

BARIUM 

l2tSg. 131a. 

Ingest. ion Inha I at. ion Ingest. ion Inhalation 
CLASS b I y CLASS D i y 

GI ABSORP l.SE-81 1.8E-11 GI ABSORP l.SE-81 l.IE-81 
LONGS 1. 9E-8a LUNGS 9.6E-84 

1/5/94 6/4/98 
GONADS l.BE-84 GONADS 1. 9E-83 4.8E-14 
ST IAIJ. 4.8E-83 8.7E-84 73/8/19 

96/2/2 BREAST 2.1E-114 
SI IAIJ. 4.4E-83 5.9E-14 39/12/49 

97/2/1 R WARRDI 6.3E-14 
lLI IAIJ. 4.1E-13 S.SE-84 48/14/46 

97/2/1 BONE SURF 2.6E-83 
.U.I IALJ. 1.8E-83 35/16/49 
~.E. b. E. 9. et=l4 ~.aE-14 ST IAIJ. 3.1E-84 

53/18/37 
SI IAIJ. 2.3E-83 5.5E-84 

128a. 
75/7/18 

lLI IAIJ. 5.2E-83 9.8E-84 
Ingest. ion Inhalation 85/5/18 

CLASS D I y Lll IAIJ. l.lE-82 2.1E-83 
GI ABSORP 1.8E-81 l.IE-81 91/4/5 
LUNGS a.5e-a3 REMAINDER 2.8E-14 

1/2/97 
IT 

58/11/31 
GONADS 2.9E-83 7.4E-84 8.86 

71/9/28 c.E.D.E. 1.6e-83 6. 7E-il4 
R liARRDI 1.3E-83 

48/18/44 
SI IALJ. l.lE-112 2.8E-83 Wlla. 87/6/8 
lLI IALJ. 4.4E-82 7 .4E-83 Ingest. ion Inhalation 

95/3/2 CLASS b I y 
U.I IAIJ. UJE·Il l.BE-82 GI ABSDRP 1.8E-81 1.8E-81 

96l~l CURGS 1.9E-83 
e. E. b. E. L8E-I~ ~.9-8! 1/2/97 

R liARRDI 2.1E-84 
48/17/43 

1UIIg. 
SI IAIJ. 2.2E-13 3.7E-84 

98/4/8 
Ingest. ion Inhalation lLI IAIJ. 1.8E-82 1.8E-83 

CLASS D I y 96/3/1 
GI ABSDRP l.IE-81 l.IE-81 Lll IAIJ. 2.8E-82 3.1E-83 
LONGS 2.ee-as 98,~1 

1/14/86 e. E. b. E. 2.8£-13 5. 84 
ST IAI..L l.!E-84 1.1E-15 

97/1/2 
SI IAI..L 2.9E-86 
c. E. b. E. 9.7E-i!J& !.8E-18 

2.84 
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50-Year Committed Dose Equivalent Factors--rem/~Ci Intake (Continued} 
~-

Wa. 141a. I 
Ingestion Inhalation InS!stion Inhalation 

t CLASS D I y CLASS 0 i y 
GI ABSORP 1.8E-81 1.8E-81 GI ABSORP 1.8E-81 1.8E-11 
LONes 8.1E-84• 4.8E-8S• WAcs 6.SE-83 t 

27/13/68 6/3/92 r 
GONADS 2.7E-83• 4.1E-13• GONADS 3.7E-83 1.6E-83 I' 

38/16/47 66/11/34 [ BREAST 1.1E-83• 4.1E-13• BREAST 1.1E-83 
34/16/61 36/14/68 

R MARROW 6.6E-B3• 2.4E-12• R MARROW 4.8E-13 
34/16/61 36/16/61 

BONE SURF 7.4E-1113• 3.6E-12• BONE SURF 8.9E-1113 
34/18/6111 34/16/61 ,· 

SI IALL 3.1E-83 SI IALL 2.1E-13 
ll.I WALL 8.3E-83 84/9/27 
LLI WALL 1.4E-112 8.3E-13 U..I fALL 2.8E-82 6.6E-113 

65/11/34 85/6/18 
RBIAINDER 5.2E-13 LLI fALL 9.8E-12 1.6E-12 

IT 
34/16/61 

l:.E.D.E. 8.4E-i3 
93l4/3 

1.86 a.aE:il3 
C.E.D.E. !.2E-I!• !.liE-D!• 

mila. 
141a. 

Ingeation Inhalation 
Ingestion Inhalation CLASS b • y 

CLASS b • y QI ABSORP l.IIIE-81 l.BE-81 
GI ABSORP l.BE-11 l.IE-11 lONQS 4.4E-i4 
LONGS 1.6E-ll3 1/9/91 

1/2/97 ST IALL 1.4E-83 1.4E-84 
SI IALL 2.1E-13 3.4E-84 97/2/1 

91/4/6 SI fALL 7 .8E-84 8.5E-86 
U..I IALL 8.6E-83 1.3E-83 97/2/1 

t 96/3/1 U..I IALL 8.11::-84 l.lE-14 
LLI WALL 1.6E-82 2.4E-83 97/2/1 ~-

96~3/1 LLI fALL 4.4E-84 
~ .. 

C. E. b. E. I.!E-15 4. E=D4 C.E.b.E. 2.1E-14 7 .4E-IS 

~c . lata. 142g. -.· . . . 
InJl!stion Inhalation InS!stion Inhalation ,.:_. ..... 

CLASS D I y CLASS b I y 

I. 
GI ABSORP l.IE-81 1.8E-11 GI ABSORP 1.1E-11 l.IE-81 LUNGS 9.3E-84 LUNGS 2.1E-84 

1/8/93 1/9/91 -ST WALL 2.6E-83 3.4E-14 GONADS 3.7E-85 
99/1/8 ST IALL 7.4E-84 8.1E-86 :~ 

SI fALL 2.8E-83 2. 7E-84 94/2/4 
96/2/1 SI fALL 4.1E-84 6.8E-86 r U..I WALL l.SE-13 2.1E-84 96/3/2 -~.-. 

_:: ~. 

98/2/8 U..I fALL 3.6E-14 4.BE-16 ~···~ LLI WALL 3.7E-14 96/3/2 
C.E.D.E. 3.9E-Ii i. fiE-114 LLI IALL 8.9E-15 r t.E.b.E. i.IE-14 !.6E-I~ r 

~·· 
!· 

f 
1: 
L 
r 
!: .. 
~~> 

[' 

2.85 
It 
' v 
l 
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50-Year Committed Dose Equivalent Factors--rem/~i Intake 

LANTHANUM 

131u 
Ingestion .Inha I at ion Ingestion 

CLASS 0 ' y CLASS 
GI ABSORP 1.8E-83 1.8E-83 1.8E-83 GI ABSORP 1.8E-83 
LONGS 2.8E-84 2.5E-84 LONGS 

2/8/91 8/13/87 
GONADS 5.2E-86 1.3E-16 GONADS 1.3E-84 

74/13/13 
LIVER 8.9E-86 R YARROI 3.7E-86 

38/18/48 
ST IALL 7.8E-14 9.8E-86 BREAST 

91/3/8 
SI IALL 4.8E-84 8.7E-85 LIVER 

92/4/4 
lLI IALL 3.5E-84 6.2E-86 BONE SURF 

88/5/7 
LLI WALL 1.1E-84 ST IALl 8.1E-85 
!:.E.o.E. I. IE-I~ ~.SE-1~ !.IE-15 

SI IALl 2.4E-84 

13\. 
lLI IALl S.5E-14 

Ingestion Inhalation LLI IALl 7.4E-84 
CLASS 0 I y 
GI ABSORP 1.8E-83 1.8E-83 1.8E-83 c. E. D. E. 1.3E-e4 
LONGS 1.9E-83 2.~E-8! 

2/4/94 8/9/91 
GONADS 8.9E-84 1.9E-84 1.2E-84 

83/9/8 78/21/9 
LIVER 6.9E-84 Ingestion 

58/23/27 CLASS 
ST IALl 2.8E-13 6.2E-14 GI ABSORP 1.8E-83 

85/5/18 lONGS 
SI IALL 4.8E-83 7.4E-84 6.9E-14 

93/4/3 74/18/8 GONADS 2.9E-14• 
lLI IALl 8.6E-83 1.3E-83 1.8E-83 R YARROI 2.8E-84• 

96/3/2 76/17/8 
LLI IALl 5.2E-83 8.1E-84 8.3E-84 BONE SURF 7.8E-84• 

C. E. D. E. !.5E-13 
96fl/2 
5. E=l~ 

75,18,7 
~- E-"1 LIVER 1.8E-13t 

SI IALl 3.7E-84 
lLI IALl 9.3E-84 
LLI IALL 2.1E-83 
c. E. D. E. 4.3E-84• 

2.86 

(Cant inued) 

l!Su 
Inhalation 

D i y 
1.8E-83 1.8E-83 
9.sE-BS l.SE-84 
4/3/93 1/4/95 
2.4E-86 3.2E-85 
88/8/8 71/14/15 
2.5E-86 
49/15/38 
8.9E-88 
42/13/45 
1.3E-84 
48/28/48 
5.9E-85 
41/19/48 
2.8E-85 
73/7/28 
4.1E-15 5.9E-85 
89/5/8 71/14/15 
9.2E-85 1.4E-84 
93/4/3 72/13/15 
1.1E-84 l.SE-84 
95~3l2 
4. E-86 

72l13ll5 
s. 2E:-0s 

mL.a 
Inhalation 

0 i y 
1.8E-83 1.8E-83 
4.1E-82• 1.7E=82• 
31/18/53 14/19/87 

8.5E-82• 2.2E-82• 
32/18/62 25/33/42 
3.7E-8lt 9.3E-82• 
32/18/62 25/33/42 . 
7.8E-81• 1.9E-81• 
32/18/52 25/33/42 

7.3E-82• 1.9E-82• 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

138u. 141u. 
f Ingestion Inhalation Ingestion Inhalation CLASS o ' y CLASS o ' y 
t GI ABSORP l.IIE-83 1.8E-83 1.8E-83 GI ABSORP 1.8E-113 l.IIE-113 l.IIE-83 LONGS 2.1E-113• 9.3E-111• 3.8E-81• LONGS 2.4E-83 3.3E-&3 f: 
' 31/18/63 21/27/63 1/4/95 8/9/91 

t-

GONADS 6.6E-83• 6.8E-81• 1.4E-81• LIVER 7 .8E-84 
32/18/62 26/33/42 44/22/34 BREAST 1.8E-83• 6.9E-81• 1.6E-11• ST IALL 3.4E-113 6.2E-84 t. 32/18/62 26/32/43 96/3/2 '· R UARROI 2.8E-113• 8.9E-81• 2.3E-81• SI IALL 6.2E-83 7.8E-114 
32/18/62 26/33/42 97/2/1 BONE SURF 6.2E-113• 2.3E•II• 6.9E-11• lU IALL 9.3E-113 1.3E-113 9.8E-84 32/18/62 26/33/42 97/2/1 76/18/7 LIVER 1.9E-82• 8.9E•III• 2.2E•II8• LLI IALL 6.2E-113 8 .1E-114 
32/18/62 26/33/42 97l2/1 SI IALL 8.3E-113 ~.E. D. E. i.~E-13 G.4E=i4 4.GE-84 lU IALL 1.8E-112 8.9E-11 2.3E-81 
32/18/62 28/33/41 

LLI IALL 1.9E-82 
14fu REWAINDER 4.1E-83 1.7E•81 4.4E-81 

32/18/62 26/33/42 Ingestion Inhalation IT -11.88 8.18 8.18 CLASS o ' y C. E. D. E. li.!IE-13• I.~E·II• 3.7E-II• GI ABSDRP 1.8E-83 1.8E-113 1.8E-83 .. 
LONGS l.lE-113 1.3E-113 

2/8/92 11/13/87 
14\,. GONADS 2.8E-14 6.9E-16 

88/13/7 Ingestion Inhalation ST IALL 3.1E-13 4.4E-14 CLASS o I v 94/2/4 GI ABSDRP l.IE-83 1.11E-113 l.IIE-83 SI IALL 2.9E-13 4.1E-14 LUNGS 8.3E-Ia 1.8E-12 98/3/1 
6/4/91 1/3/98 lU IALL 2.7E-13 3.7E-84 GONADS 4.8E-113 1.3E-83 1. 7E-83 96/3/2 
71/9/28 87/14/19 LLI IALL 7.8E-14 BREAST 7.4E-84 C. E. D. E. s.aE-14 2.2E-1~ l.sE-1~ 41/16/44 o;. R UARRDI 1.7E-83 ~····· 41/18/43 

141u ~-:~· LIVER 1.3E-12 
~ 37/18/46 Ingestion Inhalation E SI IALL 1.1E-12 2.4E-83 3.8E-83 CLASS b ' y 

I 79/7/14 87/13/211 GI ABSDRP l.IE-83 l.IE-83 l.IIE-83 ll.I IALL 3.4E-82 6.9E-83 l.lE-82 LONGS 3.1E-84 4.1E-84 "-<::: 88/6/7 89/12/19 1/14/86 1/16/86 LLI IALL 8.3E-82 1.8E-82 2.8E-82 LIVER 7.8E-86 r 96/3/2 89/12/19 38/18/48 REWAINDER 1.8E-83 ST IALL 1.4E-13 l.lE-84 [' .. 
IT 

38/17/47 98/1/1 r 11.118 SI IALL 3.2E-14 ~.E. b. E. 7. 7E-a3 3.~E=83 4.4E...;83 U.I IALL 2.11E-84 t LLI IALL 3.1E-84 l.IIE-84 
89,12,19 f> I:.E.b.E. L4E=IJ~ ~.DE-lli li. E- r; L 

~··· ;·_· 

f . . , 

t 
[: 

' 
t 
I 
r r 2.87 • 
~-. 
~. ::· 
' 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake 

CERIUM 

134c. 
Ingestion Inhalation Ingestion 

CLASS o I y CLASS 
GI ABSORP 3.BE-84 3.BE-84 3.8E-84 GI ABSORP 3.8E-84 
LONGS 3.8E-82 3.2E-82 WAGS 

8/2/98 8/3/97 
ll.I fALL 4.4E-82 1.5E-82 1.8E-82 GONADS 9.6E-84• 

67/11/22 64/18/18 R YARROI 
LLI fALL 1.8E-81 3.6E-82 4.1E-82 

67l11l22 65£18£17 BONE SURF 
~.E. D. E. 8.9E-i3 6. 7E-83 7. 4E-83 

LIVER 

13&c. 
SPLEEN 

Ingestion Inhalation SI fALL 1.3E-83 
CLASS D I y ll.I fALL 3.4E-83 
GI ABSORP 3.8E-84 3.8E-84 3.8E-84 LLI fALL 8.9E-83 
WAGS 4.1E-83 4.4E-83 

1/5/94 8/7/93 ~.E. b. E. I.IE=I3• 
GONADS 3.8E-83 7 .8E-84 8.9E-84 

71!14/15 88/21/13 
ST fALL 2.3E-83 
SI fALL 5.9E-83 1.SE-83 1.7E-83 

71/14/15 88/21/13 Ingestion 
lU fALL 1.4E-82 3.5E-83 4.1E-83 CLASS 

71/14/15 67/21/12 GI ABSORP 3.BE-84 
LLI fALL 1. 9E-82 4.8E-83 S.SE-83 LONGS 

~.E. D. E. 3.2E-13 
72,13,15 67,21,12 
1. E- 3 l. E- 3 LIVER 

SPLEEN 

137llc. lU fALL 1.1E-12 
Ingestion Inhalation LLI fALL 3.2E-12 

CLASS b I y 
GI ABSORP 3.1E-14 3.1E-14 3.1E-14 ~.E. D. E. 2.~E-83 
LUNGS 4.8E=D 5.21:-13 

8/3/97 1/4/98 
SI fALL 2.4E-13 
ll.I fALL 1.8E-82 3.2E-83 3.7E-13 

78/12/18 88/19/15 Ingestion 
LLI IALL 2.1E-82 8.3E-83 7.4E-13 CLASS 

~.E. D. E. 
71l12,18 85£21l15 GI ABSORP 3.1E-84 

2.8E-i3 I.1E- 3 1.3E-e3 WAGS 

SI fALL 5.2E-83 

137c. 
ll.I fALL 2.1E-82 

Ingestion Inhalation LLI fAll. 4.4E-82 
CLASS D I y 
GI ABSORP 3.8E-84 3.8E-84 3.1E-14 C.E.b.E. 4.2E-13 
LOHG5 i.sE-84 l.8E-i4 

8/8/94 1/11/89 
GONADS 8.3E-15 1.2E-15 1.4E-15 

73/17/11 87/24/9 
ST fAll. l.lE-14 
SI fAll. 2.3E-14 4.1E-15 4.8E-15 

74/18/11 88/24/8 
lU fALL S.SE-14 9.6E-15 1.1E-14 

75/15/11 68/24/8 
LLI fAll. 4.8E-14 8.9E-15 1.1E-14 

C. E. D. E. 9.8e-16 
75,15,18 88~24,8 
3. E- 6 3. E- 6 

2.88 

(Continued) 

139c. 
Inhalation 

D I y 
3.8E-84 3.8E-e4 
2.3E-82 6.3E-82• 
2/3/95 8/8/188 

3.4E-83• 
25/31/44 
1.6E-82• 
28/37/35 
2.5E-82• 
28/37/35 
1.7E-82• 
28/37/35 

4.8E-83 

~~~~~'~: 7.SE-i3• 

141c. 
Inhalation 

b i y 
a.8E-84 3.8E-84 
4.1E-12 6.3E-i2 
8/8/181 . 1/8/188 
1.3E-82 
34/46/28 
l.IE-12 
34/45/21 

1.4E-12 1.5E-82 
88£9l31 
7 .1E-13 

61l17l22 
8.5E-83 

143c. 
Inhalation 

D ' y 
3.8E-84 3. 8E-84 
1.3E-82 1.4E-82 
8/2/98 8/3/97 

8.7E-13 7.8E-13 
89/12/19 88/19/15 
1.4E-12 · 1.8E-12 
69'11'2" 85~19,18 
2. E- 3 3. E- 3 



50-Year Committed Dose Equivalent Factors--rem/p[i Intake (Continued) 

144c. 
Ingestion Inhalat.ion 

CLASS b ' y 
QI ABSORP 3.BE-fl4 3 .IE-84 3.1E-B4 

f 
LONas 6. 7E-81 2.9E·iiiJ, 

fl/1/99 8/fl/181 
R MARROW l.IE-Ih 

27/38/37 
LIVER 9.3E-8h 

27/36/37 
SPLEEH 7.8E-8h 

27/36/37 
U..I IAU.. B.lE-82 
l.LI IAU.. 2.4E-81 
c.E.D.E. 2.1E-12 1.9E-Ii• 3.5E-Il• 

2.89 



I 
i 50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 
l 
l 
J PRASEODYMIUM j 
I 
' I 
l 138p, 14211pr I 
I Inges~ion Inhalat.ion Inses~ion Inhalat.ion 

l CLASS 0 • y a...ASS b i y 

GI ABSORP a.eE-14 3.1E-14 a.eE-14 CI ABSORP a.eE-84 a.llE-84 3.0E-14 
lONGS 1. 7E-84 i.iE-84 LUNGS i.3E-84 1.4E-14 

1/19/81 8/23/77 8/4/98 1/7/93 
ST IAU. 9.8E-14 SI IAU. 9.2E-8& 2.8E-SS 
SI IAU. l.BE-84 67/21/12 
~.e.O.E. 8.iiE=eG ~.IE=IS ~.~E-11 ll.I IAU. 3.7E-84 9.2E-IS 1.1E-84 

72/13/15 87/21/12 
LU IAU. 5.9E-84 1.5E-14 l.SE-84 

J mPr e. E. D. E. i.aE=IG 
72{13/15 67/21{12 

' l 
3. E-eG a.sE-es 

InS!st.ion Inhalation 

l a...ASS o • y 

I CI ABSORP 3.8E-84 a.eE-84 3.8E-14 
142pr 

t WAGS 2.8£:14 luE-84 
1/13/87 1/19/81 Insest.ion Inhalat.ion 

1 
CO MADS S.BE-15 a...ASS b I y 

ST IAU. 7.8E-84 CI ABSORP 3.8E-84 3.8E-84 3.8E-84 
SI IAU. 5.9E-14 WAGS i.lE-112 l.lE-82 

i ll.I WALL 6.2E-14 8/4/98 8/7/93 
~ LLI IALL l.SE-84 SI WALL 7 .4E-13 
i l:.E.O.E. I.!E-1~ !.!E-1~ !.!E-11 lLI IALL 2.9E-12 7.4E-13 B.9E-83 
"' l 72/13/15 67{21/12 
j LU IAU. 4.8E-82 1.2E-82 1.4E-82 
t 72~13,15 87~21,12 

l 
138llp.. e.e.b.E. S.Ie-13 2. E- 3 2. E- ! 

Ingest. ion lnhalat.ion 
CLASS b I y 

i 
GI ABSORP S.IE-84 a.eE-14 S.IE-14 

1~ LORGS d.!E-14 8. 7E-IU 
8/12/88 1/18/82 Ingest. ion Inhalation 

CO MADS 4.1E-14 3.8E-86 CLASS 0 I y 
82/29/9 GI ABSORP a.tE-14 a.eE-&4 a.eE-84 

R IIARROI l.lE-14 lDRGS 4.1E-12 4.8E-12 
ST IAU. 1.8E-83 1.3E-14 l.BE-14 8/1/188 1/1/99 

59/18/23 53/28/19 lLI IAU.. 1.9E-12 
SI IAU.. 1.7E-83 1.4E-84 LU IAU.. S.8E-82 2.3E-82 2.SE-82 

84/31/8 
lLI IAU. 2.8E-83 1.4E-t4 1.7E-84 e.e.o.E. 4.SE:-a3 

83llll27 63l17,28 
e.2E-ea 7.aE- a 

73/19/8 84/31/8 
LU IAU. 8.7E-84 
ReMINDER a.aE-e4 1' .,. 8.18 
l:.E.O.E. ~.UE-1~ a.IE-IS I.~E-IU Ingestion Inhalation 

CLASS 0 I y 
GI ABSORP 3.1E-I!l4 3.8E-14 S.IE-84 

Ulp,. 
lDHGS a.3E-IU a.SE-14 

8/18/82 1/23/77 
Ingestion Inhalation ST IAU.. 1.1iE-83 

ClASS o ' y SI IAU. 3.8E-84 
QI ABSORP 3.8E-14 3.8E-84 S.IE-84 e.E:.O.E. t.IE-14 a.§E-Is 4.!E-JS 
CUNG5 2.!E=P 3.1E-P 

1/8/92 1/11/98 
COHAOS 8.7E-16 

'1 UVER 4.8E-16 
31/38/32 

l ST IAU.. 2.4E-14 
SI IAU. 4.1E-84 4.8E-16 

74/17/9 

:1 
lLI IAU. 7.1E-84 a.SE-15 l.IE-84 

74/17/9 88/27/7 
LLI IAU. 4.4E-84 li.2E-16 8. 7E-IS 

' 74,18,18 87~28,7 
.i C.e.O.E. I. 2E-e:t 4. e-o 4. e-o 

J 2.90 
; 
~ 
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50-Year Committed Dose Equivalent Factors--rem/~Ci Intake (Continued) 

145pr 
Ingestion Inhalation 

CLASS o ' y 
GI ABSDRP 3 .IE-14 !.IE-114 3.11E-114 
WNGS a.2E-8a 3.4E-83 

1/8/92 8/13/87 
ST IAU. 2.6E-83 
SI IAU. 4.4E-83 7.4E-84 

87/28/7 
lU IAU. l.IE-82 1.4E-83 l.SE-83 

76/16/8 87/28/7 
l.U IAU. B.lE-83 l.lE-83 1.4E-83 

!:.E. b. E. I.~E-11~ 
76,18,8 
~- E- ~ 

67,26,7 
1!. E- ~ 

147Pr 
Ingestion Inhalation 

CLASS o ' y 
GI ABSDRP 3.8E-84 3.8E-84 3.8E-84 
LONGS 2.1E-ll~ 2.~E-II~ 

8/17/83 8/28/81 
ST IAU. 9.3E-84 
SI IAU. l.SE-85 
c.E.O.E. ~- 7E-11~ 2.~E-ll~ 2.7E-ll~ 

2.91 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

NEODYMIUM 

~ 139Nd 

Ingestion Inhalation Ingestion Inhalation 
CLASS o • y CLASS o • y 

GI ABSORP 3.8E-84 3.8E-84 3.8E-84 GI ABSORP 3.8E-84 3.8E-84 3.8E-84 

WAdS 7.8E-84 7 .&E-84 WAGS 1.3E-84 l.-4E-84 
1/13/87 1/21/79 1/15/85 1/19/81 

GONADS 1.3E-84 GONADS 1.7E-85 
ST IAL.L 2.8E-13 ST IAI...L 4.-4E-84 
SI IAL.L 1.7E-83 SI IAL.L 2.1E-14 
ll.I IAL.L 1.1E-13 ll.I IAI...L 1.8E-84 
LLI IALL 2.1E-84 LLI IAI...L 8.3E-15 
C.E.D.E. !.!E-1~ R.~E-IS §.!E-IS C. E. D. E. S. 7E-IS I.SE-IS I. 7E-IS 

1-,.. 141Nd 

Ingestion Inhalation Ingestion Inhalation 
CLASS b • v CLASS o • y 

GI ABSORP 3.8E-84 3.8E-14 3.1E-84 GI ABSORP 3.8E-84 3.8E-84 3.8E-84 
LONGS ~.8E-13 S.2E-13 LONGS S.2E-15 5.6£-15 

1/8/92 8/14/88 1/11/89 8/17/83 
GONADS 4.8E-14 GONADS 2.1E.-85 
ST fALL 4.8E-13 ST IALL l.BE-84 
SI IAI...L 7.8E-83 1.2E-13 SI IAI...L 1.2E-84 1.1E-85 

87/21/8 87/29/4 
ll.I IAL.L l.BE-12 2.8E-13 2.5E-13 ll.I IAI...L 1.8E-84 1.2E-8& l.SE-8& 

75/17/8 87/27/8 7&/19/8 87/29/4 
LLI IALL 1.1E-12 1.4E-13 1. 7E-83 LLI IAI...L &.8E.-8& 

78'17r 87{27,8 C. E. D. E. a.2E-iS 8.9E-88 B.2E-a8 
C. E. b. E. 2.SE-13 7. E- ~ §. E- ~ 

ow,.. 
147Nd 

Ingestion Inhalation 
Ingestion Inhalation CLASS b I y 

CLASS b • y QI ABSDRP 3.8E-14 3.8E-14 3.8E-84 
GI ABSORP 3.BE-14 3.1E-84 3.8E-14 toHGS 3.1E-82• -4.1E-B2• 
LONGS 1.2E-13 l.~E-13 1/1/99 8/1/99 

1/7/92 1/11/89 ll.I IAI...L 1.7E-12 7.1E-83 
QDNADS 9.8E-84 1.4E-84 1.7E-84 83/11/27 

72/17/11 86/28/9 LLI IAL.L 4.8E-12 1.9E-12 2.2E-12 
ST IAI...L 1.3E-13 2.&E-14 3.1E-84 84£11£28 83£17£28 

81/16/26 66/23/22 C. E. b. E. 3.9E-83 S.aE-83• 6.2E-83• 
SI IAI...L 2. 7E-13 4.1E-14 4.8E-14 

74/18/11 88/28/8 
ll.I IAL.L 6.2E-13 7.4E-84 9.3E-14 

149Nd 74/18/11 88/28/8 
LLI.IALL 3.8E-13 &.2E-14 8.3E-14 Ingestion Inhalation 

76/18/9 87/28/7 CLASS b I y 
REMAINDER 6.2E-14 GI ABSDRP 3.1E-14 3.8E-14 3.8E-84 

IT 1.88 LORdS 1.1£-83 1.2£-ea 
l:.E.b.E. l.Je-13 a.IE-1~ 3.SE-n 1/9/91 8/14/88 

GONADS &.9E-86 
ST IAI...L 1. 7E-83 
SI IALL 1. 7E-83 
ll.I IAL.L 2.1E-83 2.9E-84 3.5E-84 

LLI IAL.L 1.9E-83 
78/14/18 88/22/12 
4.8E-84 5.9E-84 

C. e. b. E. ~.6E-I~ 
71,11,19 85,19,16 
1. E- ~ 2. E- 4 

2.92 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

lfilNcl 
Ingestion Inhalation 

a.ASS o I y 
CI ABSDRP 3.8E-84 3.8E-84 3.8E-84 LURG5 1.8E-B4 1.9E-B4 

8/15/85 8/19/81 
ST IALL 7.4E-84 
SI IALL 1.6E-84 
ll.I IALL 1.4E-84 
LLI IALL 2.8E-84 S.6E-8S 6.3E-8fi 

c.E.b.E. 7 .OlE-85 
71,12,17 66,28,14 
2. E- 5 2. E- 5 

2.93 



50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

PROMETHIUM 

141Pii 14Sp. 

Ingestion Inhalation Insestion Inhalation 

CLASS b I y CLASS b I y 

GI ABSORP 3.8E-84 3.8E-84 3.8E-84 GI ABSORP 3.8E-84 3.8E-84 3.8E-84 

LONGS 2.3E-84 2.4E-84 LUNGS 1.7E-iJ2 1.7E-8h 

8/17/83 8/23/n 8/18/82 8/8/188 

ST IAL.L 1.8E-83 GONADS 3.8E-84 

SI IALL 3.8E-84 R YARRDI 2.8E-84• 3. 7E-82,.. 

ll.I IALL 1.1E-84 25/33/4"1. 

~.E. D. E. 8.4E-85 2.'7E-85 t9E-8G BONE SURF 7 .4E-84• 2.8E-81• 1.8E-81 
25/33/42 7/2/91 

LIVER 3.5E-84• 1.4E-81• 5.2E-82• 

143p. 
25/33/42 7/2/91 

SI IALL 4.4E-84 
Insestion Inhalation ll.I IALL 1.3E-83 

CLASS b I y L.U IALL 3.5E-83 

GI ABSORP 3.8E-84 3.8E-84 3.8E-84 t.E.b.E. 4.BE-84• 2.3E-82• 2.7E-iJ2• 

LUNGS 1.7E-82• 5.9E-&2• 
5/7/88 8/8/188 

GONADS l.-4E-83• 2.2E-83• 148p. 
35/28/39 

BREAST 3.8E-83• Ingestion Inhalation 
21/28/53 CLASS o ' y 

R YARROI 3.4E-84• 7 .4E-83• GI ABSORP 3.8E-84 a.BE-84 3.8E-84 
25/32/43 lUNGS I.ae-81 8.5E-ifh 

1 LIVER a.5E-82 9/12/79 8/8/188 
l 28/35/39 GONADS 3.3E-83 2.8E-82 
j BONE SURF 2.8E-82t 27/31/42 

28/35/39 BREAST 3.1E-82 

SI IAL.L 1.5E-83 24/31/45 

ll.I IALL 2.5E-83 4.4E-83 R YARROI 1.4E-Ih 
33/27/48 25/33/42 

U.I IALL 5.2E-83 BONE SURF 2.8E-8h 

RBIAINDER 7 .8E-83 25/33/42 
23/38/47 LIVER 8.3E-81• 2.1E-81• 

IT 8.18 25/34/41 8/2/98 

l:.E.b.E. §.GE-84• 8.3£:83• 7.1E-83• SI IALL 4.1E-83 
ll.I IAL.L 1.8E-82 
L.LI IALL 2.8E-82 

144.,_ 
REMAINDER 8.9E-82 

24/32/44 
Insestion Inhalation IT 8.18 

CLASS b ' y C. E. b. E. 3.2E-13 !.8E-8i• I.IE-Ii• 
i GI ABSORP 3.8E-84 3.8E-84 3.8E-84 

~ LONGS 7.4e-12• 2.6e-li• 
8/11/81 8/8/188 147.,_ 

GONADS 8. 7E-83t 1.3E-82• 
·l 33/27/48 Ingestion Inhalatiorl 

BREAST 1.9E-82• 2.1E-82• CLASS b ' y 

22/28/58 3/1/98 GI ABSORP 3.8E-84 3.8E-84 3.8E-84 

R YARROW 1.4E-83• 3.7E-82t LUNGS 3.BE-12 2.8E-Ih 
24/31/45 8/8/181 8/8/188 

' BONE SURF 5.2E-82• R YARROW 3.8E-82t 
i 25/33/42 28/34/48 
~ 

l 
LIVER 2.8E-81• 5.8E-82t BONE SURF 3. 7E-8h 

28/34/41 18/3/87 28/34/48 
SI IAL.L 8.7E-83 LIVER 1.8E-81t 

ll.I IAL.L 1.8E-82 2.7E-82 28/34/48 

l 31/29/48 ll.I IAL.L 4.1E-83 
I U.I IALL 1.9E-&2 U.I IALL 1.2E-82 
; 

j RBIAINDER 5.2E-82 5.8E-82 C. E. b. E. §.GE-84 2.5E-82• 3.4E-12• 
23/31/48 1/8/99 

I 
IT 8.18 8.88 

C. E. D. E. 3.§E-B3• 4.4E-82• 4.1E-B2• 
l 
i 

' 

1 2.94 
i 
~ 
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50-Year Committed Dose Equivalent Factors--rem/~Ci Intake (Continued} .. 
! 

148Mp. 161,_ 
Ingestion Inhalation Ingestion Inhalation 

CLASS b I y CLASS b I y 
GI ABSORP a.8E-84 3.8E-84 a.8E-84 GI ABSORP 3.8E-84 a.8E-84 3.8E-84 LONGS a.1E-112 1.3E-111 LONGS 5.9E-113 5.9E-113 

1/2/97 8/8/188 8/3/97 8/5/95 
GONADS 8.1E-83 5.2E-83 GONADS 7.8E-84 

58/17/33 SI IAI.l. 3.7E-83 1.3E-83 
R UARROI 1.1E-82 88/28/14 

28/32/48 ll.I IAI.l. 1.4E-112 4.1E-83 4.8E-83 
BONE SURF 3.3E-112 71/12/17 88/28/14 

32/42/28 L.ll IAI.l. 2.8E-112 7.4E-113 8.9E-83 
LIVER 4.1E-82 71l12l17 86l28l14 

311/39/31 ~.E. b. E. 2.8E-Ia 1.4E-83 1.6E-83 
SI IAI.l. 9.8E-113 
ll.I tAU. 2.1E-82 
L.ll IAI.l. 5.2E-112 2.4E-82 

~.E.b.E. 7 .IE-83 
58~18,32 
1. E- 2 1.6E-112 

148p. 
Ingestion Inhalation 

CLASS b I y 
Gl ABSORP 3.8E-84 3.8E-84 3.8E-84 
LONGS 4.8E-112 5.2E-12 

8/1/99 11/2/98 
ll.I IAI.l. 4.4E-82 1.7E-82 1.9E-82 

88/18/24 83/18/19 
L.ll IAI.l. 1.1E-81 4.4E-82 4.8E-82 _,-. 

~.E. b. E. 9.5E-13 
88~18,24 83,18,19 
9. E- 3 1. E- 2 · 

149,_ 
Ingestion Inhalation 

CLASS b I y 
GI ABSORP 3.8E-84 3.8E-84 3.8E-84 
LONGS 1.1E-12 1.1E-112 

8/2/98 8/3/97 
ll.I IAI.l. 1.9E-82 8.3E-113 7.8E-83 

L.ll IAI.l. 4.1E-82 
89/11/28 85/19/18 
1.4E-82 1.8E-82 

t.E.b.E. 3.6E-83 
89,11,28 86,19,18 
2. E- 3 2. E- 3 

161,_ 
Ingestion Inhalation 

CLASS b I y 
GI ABSORP 3.8E-84 3.8E-84 3.8E-84 LONGS 2.11E-13 2.1E-113 

8/11/89 8/17/83 
GONADS 3.8E-84 
ST IAI.l. 3.2E-83 
SI IAI.l. 4.1E-83 
ll.I IAI.l. 5.SE-83 4.1E-84 5.2E-84 

76/19/8 87/29/4 
L.ll IAI.l. 2.2E-83 
c.E.b.E. 9.8E-ll4 2.6E-14 2.9E-ll4 

2.95 



2.96 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

l"s. 
Ingestion Inhalation 

CLASS b I v 
GI ABSDRP 3.8E-84 3.8E-84 
WAGS 2.8E-84 

8/17/83 
ST WAll 8.5E-84 
SI IAl.l 2 .SE-84 
c.E.b.E. 6.8E-85 2.4E-15 

1&8s. 
Ingestion Inhalation 

CLASS b I v 
GI ABSDRP 3.8E-84 3.8E-84 
WNG5 3.2E-13 

8/3/97 
GONADS 2.4E-84 
ST WAll 9.3E-84 
SI WAll 1.9E-83 
l.LI IAl.l S.SE-83 1.2E-83 

78/14/18 
Ll.I IAl.l 7.4E-83 1.9E-83 

c.E.b.E. l.iE-83 
89~12/19 
6. E-84 

2.97 

t 
r 
[ 

I 
I 
r r 
f 
l 

t 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

EUROPIUM 

145s, . 
!~halation 

147e, 

Ingestion Ingestion Inhalation 
CLASS 0 j y CLASS 0 • y 

j 
GI ABSDRP l.&E-13 l.IE-83 GI ABSORP 1.8E-83 l.IE-13 
WAGS 7.4E-e3 WAGS 1.4&82 

1 
2/3/95 1/2/97 

OONADS 4.8E-13 2.1JE-13 QDNADS 2.1E-13 l.lE-83 
I 63/12/26 65/14/31 
l BREAST 8.1E-84• R YARRDI 1.7E-83 
-~ 26/13/81 29/29/42 

l R YARROW 1.8E-83• 1.3E-83• BONE SURF 5.9E-83 

l 33/22/45 34/44/22 
1 LIVER 3.4E-83• LIVER 5.2E-83 
j 38/38/34 31/39/38 
l 

.i 
SI IALL 5. 2E-83 2.3E-83 SI IALL 2.5E-13 

81/13/28 I.LI IALL S.SE-83 
I.LI IALL B.SE-13 3.8E-83 LLI IALL 1.3E-IJ2 S.SE-83 

j 62/12/28 81/18{29 
J LLI IALL 1.5E-82 S.9E-13 c.e.D.E. l.aE=e3 3.eE-83 
l 65/11/24 
J REMAINDER 2.8E-Il3 
'l wr 1!1.86 I 14Br:u 
·~ c.E.D.E. 3.2E-B3• 2.6E-e!• 
1 Insest.ion Inhalation 
! CLASS D ' y 

:j 148e. 
QI ABSORP l.BE-83 l.IE-13 

•1 WAGS 4.4E-e2 
1 Insest.ion Inhalation 3/4/93 
' i CLASS D I y QDNADS 8.9E-83 6.9E-83 
'~ ' GI ABSORP l.I!IE-83 l.IE-83 48/17/35 
-4 WAGS 9.6&13 R YARROI l.SE-13 8.9E-83 ., 

2/3/96 24/28/51 '4 
~ GONADS 8.1E-83 3.2E-83 BREAST 5.9E-83 , 84/12/24 18/18/84 
·i BREAST 1.2E-18 UVER 3.6E-12 

j 28/13/59 28/36/38 
R YARROI 1.8E-83 SI IALL 8.5E-8a 

38/19/46 I.LI IALL 1.3E-82 
LIVER a. 1e-ea LU IALL 2.4E-82 l.SE-12 

;j 31/38/33 55/12/33 

1 ST IALL 2.1E-83 REMAINDER l.SE-82 
38/11/63 21/25/55 

'1 SI IALL 8.9E-83 3.7E-i3 IT 1.18 
~~ 63/12/25 c.E.D.E. 5.2E-13 1.4E-12 .. 
• j I.LI IALL 1.4E-82 S.9E-83 . .,., 

:l 83/12/26 
LLI IALL 2.SE-82 9.6E-13 

1 86/11/23 

.l REMAINDER 3.4E-13 
~ IT 8.88 
:i c.E.D.E. 5.iE=i3 !.UE-i! 

1 

2.98 



_, ...... _,. .. ,--..... .. ,_,,~-· ·. ·-·-··· ... -· ·~·"· .. ·, ;".·,._._...:._'"~ 

50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 
t 
' 1411:11 15211ru l Ingestion Inhalation Ingestion Inhalation t CLASS b ' y CLASS 0 ' y i 

GI ABSDRP LIE-83 1.8E-83 GI ABSDRP 1.8E-13 l.IE-13 I CUNG.S 7 .4E-1!3 WNG.S !. 7E-13 ! 
1/2/97 1/8/94 I GONADS 4.4E-14 ST IAU. 2.2E-13 

R WARROI 1.4E-83 SI IAU. 4.4E-13 7 .BE-14 
27/32/1.1 74/15/11 I BONE SURF 8.8E-13 lLI IAU. l.2E-12 2.2E-13 [ 29/39/82 74/15/11 ~-LIVER 4.BE-83 LU IAU. 1.3E-12 2.3E-113 

' 29/37/34 74,15/11 t SI IAU. 5.5E-14 ~.E.D.E. r.aE-i! I ? . E-84 r lLI IAU. 1.3E-113 
LLI IAU. 3.2E-13 1.8E-13 .. 
f.E.l'LE. 4.~E-i4 

55l11,3S 
~~ r LeE- 3 

f Ingestion Inhalation 
CLASS b I y 

1&11:11 (12H) 
GI ABSORP l.IE-13 UJE-13 L 
lONGS ~.iE-111 ~. 

Ingestion Inhalation 11/15/74 t. CLASS b I y GONADS 4.8E-13 4.8E-112 QI ABSDRP l.IE-83 1.1E-13 26/32/42 ,. LONGS 2.9E-e3 BREAST 8.3E-12 '. i 1/5/95 24/32/44 

l ST IAU. 1.3E-13 R UARROI 3.4E-13• 2.iE-Ilt SI IAU. 2.7E-13 25/33/42 lLI IAU. 8.9E-13 1.9E-13 BONE SURF 7.8E-13 8.9E-11 
74/14/12 25/83/42 . W IAU. 1.2E-82 2.4E-13 KIDNEYS 1.4E-11 r 74{14,12 25/33/42 l!. E. b.E. i.~E-ea 6. E- 4 LIVER l.1E"'I2 1.3E•II f 25/33/42 ~-

SI IAU. 8.3E-13 
~ 

1&11:11 (MY) 
U..I IAU. l.BE-82 r LLI IAU. 3.7E-82 t 

Ingestion Inhalation REMAINDER 1.9E-11 f CLASS b I y 25/32/43 GI ABSORP l.IE-13 l.IE-13 IT 1.12 r. 
lONGS 1.6E-ea 2.4E-i1 l!.E.b.E. KJIE-il• 2.~E-er. r 

t:::: 18/23/69 ~ GONADS 7.1E-13• 7.4E-12• 

[ 28/32/42 
154a, BREAST l.IE-13• l.lE-Ih 

24/32/44 Ingestion Inhalation R WARRDI 3.7E-13• 3.8E-Ih CLASS 0 I y f. 25/33/42 GI ABSORP l.IE-13 l.IE-13 f BONE SURF 4.4E-Ih LOHGS 2.9E-Il 
25/33/42 7/11/83 

[ 
KIDNEYS 2.4E-Ilt GONADS 5.2E-13 4.4E-12 

25/83/42 27/32/41 .. UVER 1.3E-12• l.BE•II• R MARROI 4.1E-13• 4.1E-Ilt 
25/83/42 25/33/42 

f SI IAU. 7 .4E-13 BONE SURF 1.7E-12• 1.9E•II• lLI IAU. 1.2E-12 l.BE-11 25/33/42 r 28/32/42 LIVER 1.4E-12• 1.8E•IB• LLI IAU. 2.3E-12 25/33/42 RBU.INDER 3.1E-13 3.3E-11 SI IAU. 8.1E-13 i 
r 25/33/42 U..I IAU. 2.8E-12 f IT 8.18 8.12 LLI IAU. 8.7E-82 ~-. ~.E.D.E. B.~E-1!• ~. 7E=lllt REMAINDER l.BE-81 ' 

IT 
24/32/44 ! 1.86 

r l!.E.D.E. iUE-i!• 2.6E-ih 
! 
! 
r 
f •· 

2.99 j-:. 
;· . 
~·. 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

lSSe, 
Ingest. ion Inhalation 

C1.ASS D I y 
Cli ABSORP l.IJE-83 l.BE-13 
LONGS 4.4E-e2 

2/3/96 
GONADS 3.8£..14 
R WARRUI 6.2E-12 

26/33/42 
BONE SURF 4.8E-13 S.BE-11 

26/34/41 

' LIVER l.SE-13 l.SE-11 

i 2&/34/41 
' ULI IAU. 4.4E-13 
l 

' U.I IALJ. 1.3E-12 ; 
) C. E. D. E. I.!E-1! !.§E-12 

I 
I l&leu I 
l Ingestion Inhalation 
! CLASS b I y 

I GI ABSORP l.BE-13 l.IE-13 

i UlRGS s.7E-e2 
l 

f/1/99 

I GONADS 4.4E-18 

f 
SI IAU. 8.9E-13 
ULI IAU. 3.2E-12 1.4£-82 

i 81/11/28 
j LJ.l IAU. a.5E-12 3.5E-e2 

1 C. E. b. E. 1.7E-13 
82e.,2. 
t. E= 2 

1 

l 157£11 
Inption Inhalat.ion 

C1.ASS b ' f 
QI ABSORP l.IE-13 l.IE-13 
UlRGS 4.4E=I! 

1/6/96 
. GONADS 4.4£.-14 

SI IAU. 4.1£..13 8.9E-14 
72/14/14 

ULI IAU.. 1.3E-12 I.IE-13 
74/13/13 

LJ.I IAU.. 1.9E-12 4.4E-13 

C. E. b. E. 2.!E-ii 
74'13l13 
i. E=al 

~ 
1Sia. 

Ingestion Inhalation 
CLASS b I v 
QI ABSDRP 1.1E-13 l.IE-13 
LONGS 7.JE=i14 

8/lS/86 
ST IAU.. 2.4£-13 
Sl IAU.. 1.3E-13 
ULI IAU.. 8.7E-14 
C.E.D.E. 2.8E-14 1.4E=IS 

l 
I 
i 

,] 
2.100 ·.; 

1 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

GADOLINIUM 

145Qd 147Qd 
Ingestion Inhalation Ingestion Inhalation 

CLASS b ' y CLASS b ' y 
QI ABSDRP S.IE-14 3.1E-114 3.1E-14 QI ABSDRP 3.8E-14 3.8E-14 3.8E-84 
WNGS 2.1£-84 2.6£-14 WAGS 1.4£-83 4.1£-13 

1/12/87 1/18/84 9/6/88 1/3/98 
GONADS 4.1E-86 GONADS 3.4E-13 7.1E-14 1.1E-13 
ST IAU. 1.1E-13 1.1E-14 82/6/12 66/12/21 

94/1/6 BREAST 3.8E-14 3.4E-84 
SI IAU. 3.6E-14 41/13/46 31/12/67 
lU WALL 1. 7E-114 R IIARRDI 7.4E-14 1.1E-13 6.6E-114 
e.E.D.E. 1.1E-14 J.~E=IC !.iE-1~ 41/16/46 41/21/41 

KIDNEYS 1.3E-13 
88/17/46 

141Qd LIVER 3.3E-13 9.8E-14 
35/17/48 31/32/37 

Ingestion Inhalation BONE SURF 4.1E-83 
CLASS D I y 84/17/49 
QI ABSDRP S.IE-14 3.8E-14 S.IE-84 SI IAU. 4.4E-13 9.3E-14 1.4E-IS 
WAGS 2.1E-82 9.3E-12 79/7/14 67/12/21 

29/15/58 1/2/97 lU IAU. 8.1E-13 l.SE-118 2.7E-13 
GONADS 3.3E-83 9.6E-13 86/6/11 68/12/21 

35/16/58 U.IIAU. 1.3E-12 2.1E-83 4.1E-83 
R YARROI 6.2E-12 1.4E-82 93/3/4 88/12/21 

32/16/52 26/81/44 r&AINDER l.&E-83 
BREAST 1.8E-82 IT 8.88 

32/18/52 t.E.b.E. 2.6£-13 1.2£-13 1.4£-13 
BON£: SURF 2.6E-11 6.2E-12 

32/18/62 31/41/28 
KIDNEYS 8.4E-12 

141Qd 32/18/62 
LIVER l.BE-11 4.1E-82 Ingestion Inhalation 

32/16/62 28/86/38 CLASS b ' y 
SI IAU. 4.1E-13 QI ABSDRP 8.1E-84 S.IE-14 S.IE-14 
lLI IAU. 1.2E-12 1.9E-12 R IIXRROI a.ae-et. 6.2£•12• 1.3E•I2t 

LLI IAU. 3.4E-12 
38/16/47 

2.1E-12 
32/16/62 26/33/42 

BONE SURF 4.1E•IIt 8.7E•13t 1.7E•I3t 
62/11/37 32/16/62 25/33/42 REWAINDER S.SE-12 LIVER 7.4E-11• 1.~13• 3.1E•12t 

IT 
32/16/52 

e.e.b.E. 
82,16,62 25(33,42 8.12 2.1£-lit a. E• 2• 8. E• 1• 

c.e.D.E. 3.8E-i! a.ae:112 i.8E-e2 

2.101 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Cant inued) 

149Qcl 153ad 
Ingestion Inhalation Ingestion Inhalation 

CLASS b • y CLASS D • y 
GI ABSORP 3.1lE-14 3. IE-84 3.8E-14 GI ABSDRP 3.8E-84 3.8E-84 3.8E-84 
lONGS i.eE-83 8.9E-83 WAGS 2. 9E-B2 

14/8/78 1/1/98 1/1/98 
GONADS 1.9E-83 5.9E-84 8.1E-84 GONADS 7.4E-84 

66/9/28 61/12/27 R UARRDI 4.1E-82 1.8E-82 
BREAST 4.8E-84 32/18/62 28/34/48 

36/16/58 BONE SURF 3.4E-81 7.BE-82 
R WARRDI 3.2E-83 1.8E-83 32/18/52 27/36/37 

34/18/51 33/29/38 LIVER 9.6E-82 2.3E-82 
BONE SURF 1.6E-82 32/18/52 27/35/38 

32/18/52 SI IAU.. 1.2E-B3 
KIDNEYS 2.4E-83 ULI IAU.. 3.7E-83 

33/16/51 U.I IAU.. 1.BE-12 
LIVER 8. 9E-83 2.8E-83 c. E. D. E. l.iE-83 2.1E-e2 8.4E-B3 

32/16/52 31/38/31 
SI IAU.. 2.4E-83 
ULI IAU.. 5.9E-83 1.5E-B3 2.6E-13 159Qcl 72/8/28 82/11/27 
U.I IAU.. 1.4E-82 2.4E-83 6.5E-83 Ingestion Inhalation 

98/4/8 64/18/28 CLASS b I y 
REMAINDER 1.3E-83 GI ABSORP 3.1E-14 3.BE-14 3.8E-84 

32/16/52 CUHGS 2.sE=s3 4.1E-B3 
rr 8.88 8/2/98 8/4/98 

c.E.b.E. i.8E=83 2.3E-i3 2.8E:-e3 R UARRDI 3.7E-84 
42/28/38 

KIDNEYS 4.BE-84 

15~ 
41/21/38 

LIVER 8.5E-84 
Ingest. ion Inhalation 48/21/39 

CLASS b I y SI IAU.. 2.8E-83 4.4E-14 
GI ABSORP 3.BE-84 3.BE-14 3.BE-14 98/2/1 
LONGS 1.8e-e2 ULI IAU.. 1.1E-82 1.7E-83 2. 7E-83 

1/1/99 98/2/8 72/13/15 
GONADS 4.4E-14 LJ.I IAU.. 1. 7E-82 2.6E-83 4.1E-83 
R WARROI 1.6E-82 3.5E-83 98/2/1 72/13/15 

32/16/62 28/35/37 c. E. D. E. 1.9e-i3 8.4it-84 8.9E-14 
BONE SURF 1.3E-81 2.9E-12 

LIVER 
32/18/62 29/39/32 
3.8E-82 B.lE-83 

SI IAU.. 7 .BE-84 
32/18/62 28/38/34 

ULI IAU.. 2.7E-13 
U.I IAU.. 7.-4E-13 3. 7E-13 

C.E.D.E. 7. 7E-14 7.ae-B3 
58{9/36 
4. e:13 

~ 152a.t 

l Ingestion Inhalation 
CLASS b I y 

1 
GI ABSORP 3.1E-84 3.8E-84 3.8E-14 
R IIARROI 2.4E-Bit 3.7E•I2• 9.8E·Ii• 

32/18/62 25/33/42 
BONE SURF 3.8E•II• 4.8E•83t 1.2E~83t 

32/16/52 26/33/42 
LIVER 5.8E-Ih 8.9E•82t 2.2E•82t 

c.e.b.E. 1.5E-Ih 
32{18,62 25f33,42 
2. E• 2• 6. E• 1• 

1 

J 

1 2.102 
j 
' 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

147Tb 
Ingestion 

CLASS b 
QI ABSDRP 3.eE-s• 
WRG5 

GONADS 3.•E·I• 

ST IAI..L 2.2E-13 
SI IAI..L 2.2E-13 
lU IAI..L 2.3E-83 

LU IAI..L 1.1E-13 
c. E. b. E. 6.6E-84 

14'n. 
Ingestion 

CLASS b 
GI ABSDRP S.IE-14 
llJRQS 

GONADS 8.3E-84 
ST IAI..L 1.9E-13 
SI IAI..L 3.1E-13 
U...I IAI..L 5.2E-83 
LLI IAI..L 3.1E-13 
c.E.D.E. 9.5E-ii4 

l&l.rb 
CLASS 

Inqution 
b 

GI ABSDRP 3.1E·I• 
LONas 

GONADS 4.8E-14 
ST IAI..L 2.8E-I!IS 
SI IAI..L 3.8E-1113 
U...I IAI..L S.SE-83 

LLI IAI..L 2.5E·83 
c.E.b.E. 9.7E=i4 

TERBIUM 

Inhalation 

' y 
3.se-s• 
i.iE-1!13 
1/11/89 
6.3E-15 
87/1./19 

2.3E·I4 
71/18/14 

1.6E-P 

Inhalation 
' y 3.1E-84 

6.6E-12 
1/9/91 

6.7E-13 

Inhalation 
I y 

S.IE-14 
1.7E-13 
1/11/98 

4.8E·14 
76/18/7 

2.3E-P 

CLASS 
QI ABSDRP 
WRG5 

GONADS 

R MARRDI 

ST IAI..L 
SI IAI..L 

lU IAI..L 

LLI IAI..L 

e.E.D.E. 

CLASS 
QI ABSORP 
LONGS 

GONADS 

R MARRDI 

BONE SURF 

SI IAI..L 

U...I IAI..L 

LLI IAI..L 

c.E.b.E. 

2.103 

lSITb 
Ingestion Inhalation 

b ' 3.8E-84 3.1E-14 
1.sE=ea 
1/4/95 

1.8E-13 3.7E-14 
11/14/15 

3. 7E·14 2.1E-14 
42/22/36 

l.IE-13 
2.7E-13 6.7E-14 

71/14/15 
S.SE-83 1.4E·13 

72/13/15 
7 .IE-13 1. 7E-13 

1.4E-es 
72,13,15 
6. E- 4 

l&an. 
Ingestion Inhalation 

b I 
3.1E·I4 3.1E-14 

2.3E-ea 
1/2/98 

8.9E-14 S.IE-14 
87/12/21 
3.1E-14 
37/28/35 
1.5E-83 
33/42/25 

1.4E-113 4.8E-14 
87/12/21 

3.7E-13 1.3E-13 
88/11/21 

7.1E-83 2.8E-13 

9.9£-84 
88,11,21 
7. E- 4 

y 

y 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Cant inued) 

1SC,. 15811n, (SH) 

Ingestion Inhalation Insestion Inhalation 
CLASS b • y CLASS b ' y 

OI ABSDRP 3.1!JE-14 3.1E-I!J4 QI ABSDRP 3.1!JE-14 3. BE-14 
LONGS 2.7e-u LONGS s.IE-14 

1/4/9& 1/4/95 
QONADS 3.7E-13 l.I!JE-13 GONADS 2.1E-I!J4 9.8E-I!J& 

71/13/17 83/12/25 
BREAST 2.8E-84 ST IAU.. 3.&E-84 

36/12/63 SI IAU.. 7 .IE-14 1. 7E-84 
R MARRDI 1 .aE-84 4.1E-14 87/13/28 

43/18/39 u..I IAU.. l.SE-83 3.5E-14 
LIVER 6.9E-14 88/13/19 

31/28/43 lJ.I IAU.. 1. 9E-13 S.SE-14 
ST IAU.. 1.9E-13 7 .IE-14 88/11/21 

51/12/38 c.e.o.e. 3.2E-i14 1.9E-14 
SI IAU.. 5.2E-83 1.4E-83 

71/13/17 
ll..I IAU.. 9.8E-83 2.8E-13 

l&ln. 71/13/17 
LLI IAU.. 1.2E-12 3.1E-83 Ingestion Inhalation 

71/13/18 CLASS D ' y 
REllA I NIB 1.7E-13 QI ABSDRP 3.1E-84 S.IE-1!14 

IT 1.18 LUHCS t.2E-a2 
~.E. D. E. !.IIE-13 r.~E-11 1/2/97 

GONADS 6.9E-18 2.5E-13 
83/12/25 

lS&n 
R IMRRDI 1.8E-83 

38/23/41 
Ingestion Inhalation LIVER 2.8E-13 

CLASS b I y 29/33/38 
OI ABSDRP 3.1E-84 3.8E-14 SI IAU.. 7.4E-13 3.8E-83 
CURGS 2.sE-ea 82/12/28 

1/1/99 u..I IAU.. 1.5E-82 5.9E-13 
GONADS 7.4E-14 2.8E-14 84/11/2& 

8&/11/24 lJ.I IAU.. 2.9E-12 1.1E-12 
A I&ARRIII 3.1E-14 86,11/24 

38/27/36 c. e. b. e. 4.se-ea 3. E=IS 
SI IAU.. l.lE-83 
ll..I IAU.. 2.9E-13 1.1E-13 

85/11/24 
1S1Th lJ.I IAU.. 8.7E-13 2.8E-18 

c.E.b.E. 8.2E-iR 
88~11,24 In1J!stion Inhalation 
8. E- ~ CLASS b ' y 

01 ABSDRP S.IE-14 3.1E-14 
LUNGS 4.4E-13 

l&elln. (24H) A I&ARRIII 
2/3/95 
1.8E-12• 

Ingestion Inhalation 25/33/42 
CLASS o i y BONE SURF 4.1E-14• 1.8E-Ilt 
Gl ABSDRP 3.1E-14 3.1E-14 25/33/42 
LONGS 2.se-ea LIVER 2.8E-12• 

GONADS 7.4E-14 
1/2/97 
3. 7E-14 u..I IAU.. 3.7E-14 

25/33/42 

81/11/29 lJ.I IAU.. 1.1E-13 
R I&ARRIII 3.1E-14 c. e. b. E. 1.ee-ll4• 9.ae:aa. 

34/25/41 

' 
LIVER &.2E-14 

I 29/35/38 

I SI IAU.. 8.5E·14 
u..I IAU.. 2.1E-13 1.1E-13 

LLI IAU.. 
61/11/28 

I 
5.5E-13 2.3E-13 

c. E. b. E. 7.1E-14 
85,11f5 
8. E- 4 

2.104 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 
i 
I 
I 

l&an. I Ingestion Inhalation 
ClASS b ' y 
QI ABSORP 3 .IE-84 3.1E-14 
LONGS l.BE-11 

12/16/72 
GONADS 3.4E-13 6.2E-82 

26/32/42 
BREAST 6. 7E-12 

24/32/44 
R MARROW 1.8E-13• 4.4E-Ih 

25/33/42 
BONE SURF 5.9E-13• 2.3&0• 

25/33/42 
KIDNEYS 1.2E-IIh 

26/33/42 
LIVER l.IE•III• 

25/33/42 
SI IALL 4.4E-13 
ll..I IALL 1. 2E-112 
LLI WALL 3.11E-12 
REMAINDER 1.8E-11 

IT 
24/33/43 

1.12 
~.E.b.E. :t.iE-1!• 2.CE-ih 

lllln, 
Ingestion Inhalation 

ClASS b I y 
GI ABSDRP S.IE-84 3.8E-14 
LORGS 1.1£-81 

1/1/98 
GONADS 4.4E-113 
R MARROW 1.8E-112 

29/36/36 
BONE SURF 9.3E-82 

31/48/29 
UVER 3.4E-82 

28/38/34 
SI WALL 7.8E-13 
ll..I IALL 2.2E-82 
LLI IAI..l.. 6.9E-82 2.BE-12 

~.E. b. E. B.4E-D~ 
56,1,,34 
~. E- ~ 

161Tb 
Ingestion Inhalation 

ClASS o •• y 
QI ABSDRP 3.1E-84 S.IE-84 
LONGS 1.6£-12 

1/1/99 
BONE SURF 7.8E-13 

48/53/7 
ll..I IAU.. 1.2E-12 4.8E-83 

85/18/25 
LLI IALL 3.2E-12 l.SE-82 

c.E.b.E. ~.6£-1/J~ 
asee,25 a. £- a 

2.105 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

DYSPROSIUM 

166o, 159DJ 
Ingestion Inhalation Ingestion Inhalation 

CLASS D ' y CLASS 0 ' y 

GI ABSORP a.aE-14 S.IE-14 GI ABSDRP 3.8E-14 a.aE-14 
LONGS 8. 7E-14 LONGS 8.9E-83 

1/4/95 1/1/98 
GONADS 8.7E-14 1.4E-84 GONADS 3.7E-14 

11/14/16 R MARROW 3.1E-13• 
R MARROW l. 7E-14 8.SE-85 27/34/39 

41/22/37 BONE SURF 1.9E-82• 
ST IALL 4.8E-14 28/38/34 
SI WALL 1.1E-IS 2. 4E-84 LIVER 2.8E-83• 

72/14/14 26/33/42 
ll..l IALL 2.1E-13 4.4E-14 SI IALL 4.8E-14 

11/14/15 ll..I WALL 1.3E-13 
U.I IALL 2.2E-13 6.2E-14 U.I WALL 3.3E-13 

71/13/17 c. E. D. E. 4.1E-114 2.1E-B3• 
\ REMAINDER 3.3E-14 
' IT 1.18 
! c. E. D. E. S.~E-14 ~.iE-14 

\ 18So, 
Insestion Inhalation 

157DJ 
CLASS b ' y 
GI ABSDRP S.IE-14 S.IE-84 

Ingestion Inhalation LUNGS 8.9E-il4 
CLASS o • y 1/11/89 
GI ABSORP a.IE-14 3.1E-14 ST IALL 1.5E-13 
LUNGS 2.2E-iJ .. SI IALL 1. 7E-13 

1/7/92 ll..I IALL 2.1E-13 
GONADS 3.8E-14 5.96-16 U.I WALL 7.BE-14 

73/18/11 c. E. b. E. 3.6E-il4 i.iE-04 
BREAST 1.9E-16 

31/13/58 
R MARROW 9.2E-15 3.3E-1& 

188o, 41/18/41 
ST WALL 2.8E-14 8.3E-IS Ingestion Inhalation 

58/14/31 CLASS D * y 
SI IALL 8.3E-14 1.16-14 GI ABSORP 3. IE-14 3.1E-B4 

74/16/11 CIJNCS 3.4E-B2 
ll..I WALL 1.1E-13 1.7E-14 1/1/181 , 74/15/11 ll..I IALL 2.2E-12 1.16-82 
U.I IALL 7.4E-14 1.3E-14 83/9/28 

I 
76/16/11 U.I IALL B.lE-12 3.6E-82 

REMAINDER 1. 7E-14 86,11,25 
IT 11.18 c.e.b.E. 11.2E-e3 8. E- 3 

I C.E.D.E. 2.7E-i4 7 .6E-iJ~ 
1 
I 

I 
I 

2.106 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

l"Ho 
Ingestion 

CLASS b 
GI ABSDRP a.8E-1-4 
LONGS 

GONADS 7 .4E-85 

ST IALL 8.7E-84 
SI IALL 4.4E-84 
lL.I IALL 3.7E-84 
LLI IALL 2.2E-84 
c.E.D.E. 1.2E-i4 

1&7Ho 
Ingestion 

CLASS b 
GI ABSDRP 3.8E-8-4 
LONGS 

GONADS 1.3E-85 

PANCREAS 1.8E-85 
ST IALL 1.4E-84 
SI IALL 4.1E-85 
lL.I WALL 4.1E-85 
LLI IALL 2.3E-85 
c. E. b. E. l.OE-85 

lHHo 
Ingestion 

CLASS b 
GI ABSDRP 3.8E-84 
LONGS 
GONADS 1.3E-85 
PANCREAS 2.7E-85 
ST WALL 1.8E-84 
SI WALL 7.8E-15 
lL.I IALL 4.8E-85 
c. E. D. E. 2.3E-86 

181Ho 
Ingestion 

CLASS b 
GI ABSDRP 3.8E-84 
LONGS 

GONADS 2.3E-85 
ST WALL 1.8E-84 
SI WALL 2.8E-84 
lL.I WALL 2.5E-84 

LLI WALL 8.9E-15 
c.E.D.E. 4. 7E-86 

HOLMIUM 

Inhalation 
' y 3.11E-14 

2.4E-i4 
1/12/88 
1.2E-115 
711/15/15 

3.2E-85 

Inhalation 

' 3.11E-84 
2.8E-i6 
1/17/83 
1.7E-88 
71/18/13 

3.7E-16 

Inhalation 

y 

I V 
3.8E-14 
4.1E-16 
1/18/84 

4.9E-88 

Inhalation 

' y 3.1E-114 
a.OE-86 
1/11/89 

l.IE-115 
78/19/5 

1.2E-86 

Ingestion 
CLASS 
GI ABSDRP 3.8E-114 
WAGS 

GONADS 
PANCREAS 
ST WALL 
SI IALL 
lL.I tALL 
LU WALL 
c. E. D. E. 

Q.ASS 
GI ABSDRP 
LONGS 

ST IALL 
SI IALL 
c.E.b.E. 

CLASS 
GI ABSDRP 
LONGS 

ST IALL 
SI IALL 
U..I IALL 
t.E.b.E. 

CLASS 
QI ABSDRP 
LONGS 

ST IALL 
SI tALL 
U..I tALL 
c.E.D.E. 

2.107 

5.eE-15 
e.aE-115 
4.4E-1-4 
3.7E-14 
3.2E-8-4 
7 .4E-115 
O.IE-86 

Ingestion 

3.1E-8-4 

8.2E-15 
l.tE-85 
8.7E-i6 

Ingestion 

3.8E-8-4 

3.7E-8-4 
2.8E-114 
1.8E-114 
4.9E-15 

Ingestion 

B.IE-114 

2.7E-84 
1.1E-14 
3.3E-116 
2.4E-86 

18~ 
Inhalation 

b I y 

lU. 

b 

18411a.o 

b 

184alo 

b 

3.11E-114 
l.6E-14 
11/13/87 

1.9E-15 

Inhalation 

' 3.11E-114 
1. 7E-85 
1/18/81 

2.1E-86 

Inhalation 

y 

I V 
3.8E-114 
l.4E-84 
11/14/88 

1.7E-15 

Inhalation 
I V 

3.1E-84 
6. 7E-86 
8/17/83 

8.8E-88 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

1~ 
Ingestion Inhalation 

CLASS 0 ' y 
GI ABSORP 3.11E-84 3.8E-84 
LOR<lS 4.1E-81 

17/22/81 
GONADS 7.8E-113 1.1E-81 

28/32/42 
BREAST 1.8E-81 

24/32/44 
R YARROW 3.8E-83• 5.9E-Ih 

25/33/42 
BONE SURF 8.5E-13• 3.3E•II• 

25/33/42 
LIVER 1.4E-13• 2.8E•II• 

25/33/42 
PANCREAS 1.1E-12• 4.1E•II• 

25/33/42 
SI WALL 8.9E-83 
ll.I IALL 1.9E-112 
LLI WALL 4.1E-82 
REMAINDER 5.8E-81 

\ IT 
25/33/42 

8.88 
e.E.D.E. 7.RE-il!• 7.2E-ill• 

1118ao 
Ingestion Inhalation 

CLASS 0 ' y 
GI ABSORP 3.8E-84 3.1E-14 
LOA'GS 1.2E-il2 

1/3/97 
SI IALL 8.7E-83 
l1.I WALL 2.9E-12 8.1E-13 

11/12/17 
LLI WALL 5.8E-12 1.5E-12 

C. E. b. E. S.SE=i! 
71,12,17 
2. E- 3 

187Ho 
Ingestion Inhalation 

CLASS b I y 
GI ABSORP 3.11E-14 3.8E-14 
LONGS 8.3E-i4 

1/11/91 
GONADS 1.2E-84 
ST WALL 9.3E-84 
SI IALL 1.3E-13 
ll.I IALL 1.8E-83 1.8E-14 

78/18/8 
LLI WALL 8.1E-14 
c. E. D. E. 3.2E-84 8.5E-i6 

2.108 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

ERBIUM 

1e1Er 171& 
Ingestion Inhalation Ingestion Inhalation 

CLASS b * y CLASS b * y 
GI ABSORP 3.1E-84 3.8E-14 GI ABSORP 3.8E-84 3.8E-84 
LUNas 3. 7E-84 LONGS 2.6E-83• 

1/9/98 8/7/93 
GONADS 3.8E-84 3.3E-85 GONADS 3.4E-14' 

78/21/9 ST IAU. 1.9E-83 
R YARROW B.SE-85 SI WALl. 3.6E-83 5.6E-84 

I ST WALl. 5.9E-84 B.SE-85 74/18/18 
68/17/23 U..I IAU. 8.9E-13 1.4E-83 

SI WALl. 1.8E-83 l.lE-14 74/16/18 
73/19/8 Lli IAU. 8.1E-113 1.3E-83 

U..I IAU. 1.6E-13 1.7E-84 75l16l9 
74/18/8 l:.E.D.E. 1.4E-83' G.8E-84• 

Lli IAU. 7.4E-84 7.8E-15 
74/21/8 

REMAINDER 1.9E-I!J4 
112e,. IT 1.86 

l:.E.b.E:. 3.31:-1~ 7. §1:-1~ Ingestion Inhalation 
CLASS b * y 
GI ABSORP 3.8E-14 3.1E-I!J4 

185er 
LONGS 1. 7E-I!J2 

1/1/99 ~. Ingestion Inhalation GONADS 1.9E-13 t CLASS b I v Ul.I WALl. 1.4E-12 6.3E-13 r GI ABSDRP 3.8E-84 3.8E-84 63/11/27 1 LUNGS LIE-I~ Lli IALl 4.1E-fl2 l.BE-12 t 
1/6/94 65e8,26 

~· 

GONADS 7 .I!JE-86 1.4E-86 ~.E.D.E. 3.7E-113 3. E- 3 ~ 73/16/11 ~ 
R YARROW 3.1E-I!J5 1.3E-86 r 

44/22/34 

t ST IALl 7 .4E-16 
SI WALl 1. 7E-84 3.4E-85 

74/16/11 r 
U..I WALl 3.7E-14 7.1E-85 r 74/16/11 

t LLI WALL 3.6E-84 6.7E-86 
74l16£11 

~.E.D.E. 7.9E-iS 2. 7E-IG r· r 
l 

lfSVEr t Ingestion Inhalation 

r CLASS b • v 
GI ABSORP 3.8E-14 3.1E-14 
LONGS 1.8E-i2 [ 1/1/99 
BONE SURF 6.7E-13 ,, 

39/53/8 L U..I WALl 6.3E-13 2.6E-13 
I 64/11/26 

Lli WALl 1. 7E-12 7.8E:..I3 r. 

l:.E.b.E:. 1.41:-83 
64l11£26 t 2.81:-83 

I 

i 
I 

2.109 
!: 
f 
~--~ 
t 

: 



50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

THULIUM 

1a2T• 17.,.. 
Insestion Inhilation Insestion Inhalation 

CLASS o • y CLASS o • y 

GI ABSORP 3.8E-84 3.8E-84 GI ABSORP 3.8E-84 3.8E-84 

WAGS 1.5E-84 WAGS 1.4E-81 
8/18/82 8/8/188 

GONADS 2.3E-85 R YARROI 3.4E-82 

ST IAU. 7.4E-84 29/39/32 

SI IAU. 2.3E-84 ll.I IAU. 2.1E-82 
ll.I IAU. 1.8E-84 l.LI IAU. 8.3E-82 3.8E-82 

~.E. D. E. 7.8E-8G 1.8E-8~ 55,9/38 
c. E. D. E. 6.8E-83 2. &82 

18ar. 1nr. 
Insestion Inh1lation 

CLASS 0 • y Ingestion Inhalation 

GI ABSORP 3.8E-84 3.8E-84 CLASS 0 I y 

WAGS l.lE-83 GI ABSORP 3.8E-84 3.8E-84 
1/7/92 WAGS i.SE-82 

GONADS 1.3E-83 2.3E-84 8/1/99 
71/18/11 R YARROI 1.4E-82• 

R YARROI 3.1E-84 1.3E-84 28/34/48 
48/22/38 BONE SURF 1.7E-81 

ST IAI..L 1.3E-83 3.8E-84 28/34/48 
58/15/29 ll.I IAI..L 1.8E-83 

SI IAI..L 2.8E-83 4.8E-84 L.LI IAU. 4.8E-83 
73/18/11 c.E.O.E. 3.9E-84 8.6E-83• 

ll.I IAI..L 5.2E-83 8.5E-84 
73/18/11 

L.LIIALL· 3.7E-83 8.3E-84 172r. 74/18/18 
REMAINDER 7.8E-84 Insestion Inhalation 

IT 8.88 CLASS 0 I y 

~.E.D.E. L2E-83 3.5E-i4 GI ABSORP 3.8E-84 3.8E-84 
WAGS 1.9E-82 

8/2/98 

187r. 
ll.I IAI..L 2.9E-82 1.8E-82 

88/11/21 
Insestion Inh1lation L.LI IAI..L 7.8E-82 2.4E-82 

CLASS b • y 88,11,21 

. GI ABSORP 3.8E-84 3.8E-84 c.E.O.E. 6.81:-83 4. E- 3 

WAGS i.3E-82 
8/1/99 

GONADS 7.8E-84 173r. 
BONE SURF 7.8E-83 

39/52/9 Insestion Inh1lation 

ll.I IAU. 8.5E-83 3.5E-83 CLASS b I y 

84/18/28 GI ABSORP 3.8E-84 3.8E-84 

L.LI IAI..L 2.3E-82 9.3E-83 WAGS 2.1E-83 

c.E.O.E. 2.11:-13 
84,1111,28 
2. E- 3 GONADS 3.8E-84 

8/7/93 

ST IAI..L 1.5E-83 
SI IAI..L 2.9E-83 4.8E-84 

ll.I IAI..L 7.4E-83 
74/18/18 
1.2E-83 

L.LI IAI..L 7 .8E-83 
75/15/18 
1.2E-83 

c.E.O.E. 1.2E-83 
75,15,18 
4. E- 4 

2.110 
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50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

175y. 
Ingestion Inhalation 

CLASS o I Y. 
CI ABSDRP 3.8E-84 3.8E-84 
LUNGS 1.6E-84 

8/17/83 
ST IAU. 7 .4E-84 
SI IAU. l.SE-84 
c.E.D.E. 6.4E-85 2.8E-85 

2.111 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

YTIERBIUM 

182Yb 189-na 
Ingestion Inhalation Ingestion Inhalation 

CLASS o I y CLASS o j y 
GI ABSORP 3.8E-84 3.8E-84 3.8E-84 GI ABSORP 3.8E-84 3.8E-84 3.8E-84 
LUNGS 1.4E-84 1.SE-84 WACS 3.4E-82 5.2E-82 

8/15/85 8/22/78 8/8/181 8/8/188 
GONADS 3.1E-15 GONADS 1.8E-83 
ST IALL 5.2E-84 R WARROI 3.7E-83 
SI IALL 3.1E-84 38/38/34 
ll.I IALL 1.6E-14 BONE SURF 2. 7E-82 
REMAINDER 5.2E-85 34/45/21 

IT 1.88 SI IALL 3.8E-83 
~.E.D.E. 7.8E-8S I. 7E-i5 i.8E-8S ll.I IALL l.BE-12 

LLI IALL 2.8E-82 1.2E-82 1.3E-82 
68~9/31 61[17[22 

188n. 
~.E. D. E. 2.DE-i! 8. E=i! 7.eE-e! 

Ingestion Inhalation 
CLASS D I y 

17Svb GI ABSORP 3.1E-84 3.8E-14 3.1E-14 
WNGS 7.4E-a3 7.8E-13 Ingestion Inhalation 

1/1/98 1/2/98 CLASS 0 • y 
GONADS 4.4E-13 1.9E-13 2.1E-13 GI ABSORP 3.1E-84 3.8E-14 3.8E-84 

88/11/23 84/17/19 WAGS 6. 7E-13 7.eE-e3 
R WARROI 9.8E-84 7 .8E-14 1/1/99 8/2/98 

41/21/38 41/12/47 BONE SURF 2.9E-13 
SI IALL 4.8E-83 2.3E-13 2.6E-83 41/55/4 

85/11/25 62/17/21 ll.I IALL 7.4E-13 2. 7E-83 3.1E-83 
ll.I IALL 1.2E-12 5.2E-13 5.9E-83 87/11/23 84/18/18 

68/11/24 83/17/21 LLI IALL 1.9E-82 7.8E-83 8.1E-83 
LLI IALL 2. 7E-82 1.8E-12 1.2E-12 67,18,23 64,18,18 

88l11l21 85l18l17 C.E.D.E. I.BE-1! I. E- ! I. E- 3 
C. E. D. E. 3.8E-13 ~.5E-13 ~.8E-83 

187Yb 
177Yb 

Ingestion Inhalation 
Ingestion Inhalation CLASS D I y 

CLASS D I y GI ABSORP 3.1E-84 3.8E-14 3.8E-14 
GI ABSORP 3.8E-14 3.1E-14 3.1E-14 WAGS 8.5E-14 9.3E-i4 
WAGS 4.8E-IS 5.2E-15 1/11/98 8/18/84 

8/12/88 8/15/85 ST IALL 1.4E-83 
GONADS 4.8E-88 SI IALL 1.4E-83 
ST IALL 1.8E-84 ll.I IALL 1.8E-83 
SI IALL 4.1E-85 LLI IALL 7.4E-84 
ll.I IALL 2.7E-15 C. E. D. E. 3.1E-14 I. IE-I~ I. IE-I~ 
LLI IALL 3.3E-85 1.2E-85 1.4E-85 

~.E. D. E. i. 7E-85 
84,18l28 83l17l21 
8. E-88 7.8E-88 

1~ 
Ingestion Inhalation 

CLASS D I y 
GI ABSORP 3.8E-84 3.8E-84 3.8E-84 
WNCS I. IE-I! I.IE-1! 

ST IALL 
8/12/88 8/19/81 

1.8E-83 
SI IALL 2.3E-83 
ll.I IALL 2.1E-83 
LLI IALL 4.4E-84 
~.E. D. E. 3.9E-14 1.2E-14 1.4E-14 

2.112 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

LETETIUM 

18\u 17l.w, 
Ingestion Inhalation Ingestion Inhalation 

CLASS b I y CLASS b I y 
GI ABSORP 3.11E-84 3.8E-84 3.8E-114 GI ABSORP 3.8E-84 3.8E-114 3.8E-114 
LONGS 3.7E-83 4.4E-83 LONGS i.iE-82 1.3E-82 

1/2/97 8/2/98 8/1/99 8/1/99 
GONADS 2.3E-83 7.4E-84 8.5E-84 GONADS 2.7E-83 1.2E-83 1.3E-83 

88/12/28 66/19/16 62/12/26 61/17/22 
R MARROW S.SE-114 5.2E-14 R MARRDI 1.2E-113 

38/26/36 35/38/35 
BONE SURF 2.8E-83 BONE SURF 5.2E-83 

35/46/28 38/511/12 
ST fALL 1.1E-83 SI IALL 3.6E-83 
SI fALL 3.2E-113 1.8E-13 1.2E-13 ll.I fALL 8.9E-83 3.6E-113 4.1E-83 

88/12/21 64/19/17 63/18/27 62/17/21 
ll.I fALL 6.3E-83 2.1E-83 2.4E-83 LLI IALL 2.8E-12 8.1E-83 8.9E-113 

88/12/28 65/19/16 
~.E::U.I:. 2.!1:-83 

65£111£25 63£17£211 
LLI IALL 1.8E-82 3.3E-13 3.7E-83 2.61:-113 2.61:-83 

69/11/28 66/19/16 
RBIAINDER 1.1E-83 

IT 8.16 
1'1\u l:.E.b.E. 2.8E-83 l.lE-i3 1.2E-83 

Ingestion Inhalation 
CLASS b I y 

17'L.u 
GI ABSORP 3.8E-14 3.8E-84 3.8E-84 
LUNGS l.6E-82 1. 71:-82 

Ingestion Inhalation 1/1/98 8/1/99 
CLASS b I y GONADS 6.3E-83 2.7E-83 2.9E-113 
GI ABSORP 3.8E-84 3.8E-84 3.8E-14 82/12/26 81/17/22 
LUNGS 6.&E-113 6.9E-113 R WARROI 2.8E-83 

1/3/96 1/4/95 35/28/39 
GONADS 5.5E-83 1.9E-83 2.2E-83 SI IALL 7.8E-83 3.3E-83 3.6E-83 

87/12/21 83/19/18 82/11/27 88/17/23 
BREAST 6.5E-84 5.5E-84 ll.I IALL 1.8E-82 8.7E-83 7 .4E-83 

33/11/58 32/11/57 84/18/28 81/17/22 
R MARRDI 1.2E-83 8.9E-84 7.4E-84 LLI IALL 3.3E-82 1.3E-82 1.5E-82 

41/28/39 41/13/48 
~.1:.15.1:. 6.1E-i3 

85£18£25 83£17£211 
ST WALL 1.2E-83 1.3E-83 4.2E-113 4.4E-113 

-; 

45/9/48 44/14/42 
SI IAI..L 7.8E-83 2.4E-83 2.8E-83 

Ll.I fALL 1.4E-82 
68/12/22 64/18/18 173u. 4.4E-83 5.2E-83 
88/11/21 83/19/18 Ingestion Inhalation 

LLI IALL 2.2E-82 7.4E-83 8.5E-83 CLASS b I y 
89/11/28 65/19/16 GI ABSORP 3.8E-84 3.8E-84 3.8E-114 

RBIAINDER 2.6E-83 LUNGS 2.7E-82 1.6E-8h 
IT 11.88 1/2/97 8/8/1811 

l:.E.D.E. 4.3E-113 2.3E-i3 2.6E-i3 CONADS 7.8E-84 
R MARROW 2.2E-82• 

28/34/48 
BONE SURF 1.7E-8h 

28/35/39 
SI WALL 1.1E-83 
ll.I IALL 3.3E-83 
LLI IALL 8.6E-83 
~.1:.15. E. 9.7E-114 1.11:-112• 1.9E-112• 

2.113 



50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

17~ 1'17Yu 
Insestion Inhalation Insestion Inhalation 

CLASS o ' y CLASS o i y 

GI ABSORP 3.11E-114 3.11E-114 3.11E-114 GI ABSORP 3.11E-114 3.11E-114 3.11E-114 
WAGS .S.SE-112 1.9E-IIh LUNGS 1.7E-111 s.2E-IIh 

11/11/1111 11/1/1118 1/1/99 11/8/188 
R WARROI 1.9E-12• GONADS 4.8E-83 

27/38/37 R WARROI 4.8E-112• 
BONE SURF 2.11E-IIh 27/35/38 

28/37/35 BONE SURF 4.4E-IIh 
ll.I IALL 7.8E-83 28/38/34 
LU IALL 2.3E-12 1.1E-112 SI IALL 7.4E-83 

55,9£38 ll.I IALL 2.3E-12 
~.E. D. E. I.BE-13 1.-E-il~• ~.3E-il~• LLI IALL 8.3E-112 3.3E-12 

I::. E. D. E. B.BE-13 ~~{~~'~! B.~E-1~• 
17\., 

Insestion Inhalation 177Lu 
a.ASS b I y 
GI ABSORP 3.1E-114 3.11E-114 3.1E-14 Ingestion Inhalation 
LUNGS 3.~E-il2 ~.BE-lit a.ASS D I y 

2/3/95 1/1/1111 GI ABSORP 3.11E-114 3.8E-14 3.8E-114 
GONADS 8.3E-114 WAGS i.iE-12 i.~E-12 
R WARROI 4.4E-82• 1/1/99 1/1/99 

25/34/41 BONE SURF 8.7E-113 
BONE SURF 4.1E-8lt 41/54/8 

28/34/41 l1.I IALL 8.9E-113 3.4E-13 4.1E-113 
SI IALL 1.1E-113 85/11/25 84/17/19 
ll.I IALL 3.5E-13 LU IALL 2.4E-12 9.3E-13 1.8E-12 
LLI IALL 9.3E-13 85,11,25 84,17,19 
1:. E. b. E. D.DE=in ~.IE-I~• !.2E-il~• I:. E. b. E. 2.JE-il! ~- E- 3 ~- E- 3 

1~ 1781\.u 
Ingestion Inhalation Ingestion Inhalation 

a.ASS b I y a.ASS b I y 
GI ABSDRP 3.1E-14 3.1E-M 3.1E-14 GI ABSORP 3.8E-84 3.8E-84 3.8E-84 
LONGS 1.4E-13 l.BE-13 LONGS ~.3E-14 2.4E-14 

1/9/91 8/18/84 8/17/83 8/23/77 
ST IALL 1.7E-13 ST IALL 1.1E-83 
SI IALL 2.4E-83 SI IALL 3.2E-M 
ll.I IALL 4.1E-83 4.1E-14 5.2E-M ll.I IALL 1.1E-84 

78/18/8 87/28/5 I::. E. b. E. 8.8!:-eS 2.8E-eS 2.9!:-es 
LLI IALL 2.3E-83 
I::. E. b. E. iUE-e4 ~.eE-14 2.2E=i4 

11\u 

1"1\.u 
Ingestion Inhalation 

a.ASS b I v 
Insestion Inhalation GI ABSORP 3.8E-84 3.8E-84 3.1E-14 

CLASS b ' y WAGS 3.4E-84 3.7E-84 
GI ABSDRP 3.1E-14 3.1E-84 3.1E-14 1/17/83 1/22/78 
LONGS 3.7e.ee. ST IALL 1.4E-13 

8/1/188 SI IALL 4.8E-14 
GONADS 2.5E-13 ll.I IALL 1.5E-14 
R WARRDI 3.1E-13• 1.1E•II• 4.4E-11• !:.E. D. E. i.~E-14 4.IE-I~ 4.4E-I~ 

25/33/42 8/2/92 
BONE SURF 2.7E-12• 1.1E•Il• 4.4E•II• 

25/33/42 8/2/92 
ll.I IALL 2.1E-12 
LLI IALL 5.9E-12 
l:.E.b.E. B.BE-13• 4.4E-II• B.3E-Ii• 

2.114 
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50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

1'1\a, 
Ingestion Inhalation 

CLASS b ' y 
GI ABSDRP 3.8E-14 3.8E-84 3.1E-14 
LONGS 1.7E-B3 1.9E-13 

1/8/92 8/14/86 
ST IALL 1.7E-13 
SI IALL 2. 7E-13 3.7E-84 

67/27/8 
Ll.I IALL 5.6E-83 6.3E-84 7.8E-14 

78/17/7 87/27/6 
LLI IALL 3.5E-13 4.1E-14 4.8E-84 

t.E.D.E. 8.1E-84 
76~17,7 
2. E- 4 

87,27l8 
a. E-14 

·;. 

2.115 



50-Year Committed Dose Equivalent Factors--rem/p.Ci Intake (Continued) 

HAFNIUM 

17'Hf 1~ 

Ingestion Inhalation Ingestion Inhalation 
CLASS o • y CLASS 0 • y 
GI ABSORP 2.8E-83 2.8E-83 2.8E-83 GI ABSORP 2.8E-83 2.8E-83 2.8E-83 
WAGS 1.3E-i3 3.1E-83 WAGS 6 .JE-8-4 1.3E-83 

7/5/88 1/3/98 5/4/91 1/4/95 
GONADS 2.2E-83 6.3E-8-4 8.5E-84 GONADS 9.6E-84 2.2E-84 2.8E-8-4 

69/9/22 88/13/21 77/8/15 78/1-4/18 
BREAST 3.3E-84 2.5E-84 BREAST 1.8E-84 

48/14/48 33/14/53 43/14/43 
R loiARROI 8.5E-84 4.1E-84 R WARROI 3.8E-84• 4.4E-84• 2.1E-84• 

48/18/44 41/22/37 41/16/-43 -41/24/35 
BONE SURF 2. 7E-83 BONE SURF 2.5E-83• 5.9E-84• 

38/19/43 35/18/47 33/-48/27 
ST IALL 4.1E-84 ST IALL 5.9E-8-4 1.8E-84 

55/18/35 64/9/27 
SI IALL 3.1E-83 7.4E-84 1.1E-83 SI IALL 1.8E-113 3.3E-II-4 4.-4E-II-4 

74/8/18 88/13/21 83/8/11 89/14/17 
ll.I IALL 7 .8E-83 1.3E-83 2.3E-83 ll.I IALL 3.7E-83 8.3E-84 1.8E-83 

85/5/11 87/12/21 91/4/5 71/13/18 
LLI IALL 1.2E-12 2.1E-13 -4.1E-13 LU IALL 6.5E-83 8.9E-84 1.6E-83 

88/6/7 89/12/19 92/4/4 71/13/18 
Ra.AINDER 4.4E-14 REMAINDER 1.5E-84 

IT 
34/15/51 

IT 
88/11/23 

1.86 8.88 
C. E. D. E. L§E-13 1.5E-D4 LIE-D! C.E.D.E. §.BE-U• ~.DE-D~• ~.~E-D4• 

1~ 17Sw 
Ingestion Inhalation Ingestion Inhalation 

CLASS D ' y CLASS D • y 
GI ABSDRP 2.8E-13 2.1E-13 2.8E-83 GI ABSDRP 2.1E-13 2.8E-13 2.8E-83 
LONGS 2.DE-8I LORGS 2. 7E-IJ3 2.~E-82 

GONADS 2.1E-83 
2/3/95 

7 .IE-82 2.1E-12 
23/12/85 1/1/98 

GONADS 1.8E-83 2.8E-13 1.3E-13 
32/18/52 28/31/43 41/14/45 47/18/35 

R WARROI 3.5E-13• 7.8E-11• 1.8E-81• BREAST 2.8E-83 
32/18/52 25/33/42 32/18/52 

BONE SURF 2.3E-82• 5.6E•88• 1.3E•81• R MARROI 1.8E-82 4.4E-83 
32/18/52 28/34/41 32/18/52 27/32/41 

ll.I IALL l.IE-12 BONE SURF 5.2E-82 1.1E-12 
L.LI IALL 3.1E-82 32/18/52 31/39/31 
C. E. D. E. ~.IE-13• 2.7E-II• §.IE-12• SI IALL 2.1E-83 

ll.I IALL 5.2E-83 
LU IALL 1.2E-12 4.1E-83 8.3E-83 

C. E. D. E. i.BE-13 
83,18,27 56,11,3-4 
~- E- 3 ~- E- 3 

2.116 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued} 

1nu.tr 1~ Ingestion Inhalation Ingestion Inhalation CLASS o I y CLASS o I y ~:. GI ABSORP 2.8E-83 2.8E-83 2.8E-83 GI ABSORP 2.8E-83 2.8E-83 2.8E-83 
t 

WRG5 4.4E-84 4.8E-e4 WRQS s.aE-84 s.&E-04 2/8/98 8/16/86 3/4/93 1/8/91 ! GONADS 1.3E-84 2.8E-86 GONADS 8.3E-84 1.3E-84 9.2E-86 ~ 
~ 82/13/6 84/8/8 71/28/9 r ST IAU. 1.7E-83 2.2E-84 BREAST 5.9E-86 

~ 
93/2/6 48/14/38 SI IAU. 1.8E-83 1.4E-84 R MARROW 1.1E-84 

t 
98/3/1 63/17/38 ll.I IAU. 7.8E-84 9.6E-86 BONE SURF 2.8E-84 94/4/2 49/24/27 

f 
REMAINDER 2.1E-84 ST IAU. 1.8E-83 2.1E-14 1. 7E-84 IT 8.88 88/8/14 61/17/22 !:.E.o.E. ~.SE-84 8.7E-eS S.8E-eS 51 IAU. 1.9E-83 3.2E-14 2.8E-84 

92/4/4 73/18/9 F ll.I IAU. 3.4E-83 6.2E-84 4.4E-14 •' i-
96/3/2 74/17/9 

,, 
1.,..,., I LU IAU. 2.2E-83 3.8E-84 2.9E-84 ~ Ingestion Inhalation 93/4/3 74/18/8 ~--

t CLASS o I y REMAINDER 3.4E-84 f-GI ABSORP 2.8E-83 2.1E-13 2.8E-83 IT 8.86 t WNGS 4.1E-01 !:.E.D.E. s.!IE-04 ~-~E-04 ~.0E-04 f 11/13/n f' 
~·- . GONADS 1.3E-82 6.9E-11 1.6E-81 
" 32/16/62 28/32/42 t 181Hf ~-

BREAST 4.1E-13 
~-· R MARROW 2. 7E-12• 6.9E•IIe 1.6E•88e Ingestion Inhalation f· 32/18/62 26/33/42 CLASS o I y [: 
s~· 

BONE SURF ~.SE-lle 3.7E•I1• 9.6E•II• GI ABSORP 2.1E-83 2.1E-13 2.8E-83 
r 32/18/52 26/33/42 WRG5 6.3E-D~ 
!.= 

SI IAU. 1.6E-82 
8/1/99 r ll.I IAU. 3.4E-12 GONADS 2.4E-83 LLI IAU. 8.1E-82 R MARROW 3.8E-82 6.7E-83 !:.E.o.E. ~.iiE-1!~• 2.0E·00e S.6E-0Ie 32/18/62 31/38/31 i 

< BONE SURF 3.8E-81 6.9E-82 I'· 32/18/62 33/44/23 r ,, 
1.,..., SI IAU. 4.4E-83 t ULI IAU. 1.8E-82 

~-Ingestion Inhalation LLI IAU. 4.1E-12 2.8E-82 
~-· 

CLASS o I y 
S8l18l32 <: GI ABSORP 2.8E-83 2.8E-83 2.8E-83 !:.E.o.E. 4.3E-83 l.BE-82 1.1E-12 F' WRG5 4.8E-13 4.8E-8~ 

tr-16/B/n 8/1/99 r GONADS 4.1E-13 2.8E-83 
1~ 47/13/48 I" 

~-: R MARROW 2.1E-82 4.8E-83 Ingestion Inhalation f._: 32/16/52 31/34/36 CLASS b I y L. BONE SURF 1.6E-81 2.8E-82 GI ABSORP 2.8E-83 2.8E-83 2.8E-83 t 32/18/52 36/48/19 WAas 2.3E-B4 2.8E-B4 r SI IAU. 6.9E-83 2/8/98 8/13/87 F U..I IAU. 1.7E-82 GONADS 8. 7E-85 1.8E-85 r LLI IAU. 4.1E-82 8.9E-83 1.9E-82 78/13/11 
' 88,6/14 88,18,311 R MARROW 3.6E-86 ~-!:.E.ILE. 4.8E-03 8. E=03 8. E- 3 48/17/43 r BONE SURF 2.1E-84 [: 36/17/48 ~ ST IAU. 8.5E-84 1.1E-84 ·-f 93/2/6 
I 51 IAU. 6.9E-84 7.8E-86 r 96/3/2 

IU IAU. 4.4E-14 6.9E-86 ~ 93/4/3 
LLI IAU. 1.8E-84 

~·· 
REMAINDER 8.6E-86 

IT 8.86 
!:.E. b. E. L4E-04 S.7E-0S 3.4E-0S ' 

~-
.-:. 2.117 r ,: ;.-· 



50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

ll2af 
Ingestion Inhalation 

CLASS o I y 
GI ABSORP 2.BE-13 2.1E-83 2.8E-13 
co NAbS a.se-ea 
R YARROW 3.1E-12• 7.4E•II• 1.9E•II• 

32/18/52 25/33/42 
BONE SURF 2.7E-th 8.3E•Il• 1.8E•Il• 

32/18/52 25/33/42 
LLI WALL 2.1E-12 
f. E. b. E. l.4E-12• 2.se.ae. 1.1E=et• 

lU,., 
Ingestion Inhalation 

CLASS o I y 
GI ABSORP 2.8E-13 2.8E-13 2.1lE-13 
CURG5 4.4E-14 8.7E-i4 

1/7/92 1/11/91 
GONADS 8.7E-15 
R UARROI 8.3E-15 

39/18/43 
BONE SURF 4.8E-14 

84/17/49 
ST WALL 1.4E-13 LBE-14 

96/2/3 
SI WALL l.IE-13 1.3E-14 

96/3/2 
lLI WALL B.SE-14 1.2E-14 

94/3/3 
LLI IAU. 8.3E-14 l.llE-14 1.9E-14 

c.E.D.E. 2.5e-14 
92{6/3 
1. E=84 

eept,23 
9. E- S 

1l4w 
Inseation Inhalation 

CLASS b I y 
GI ABSORP 2.1E-f3 2.1E-13 2.fE-13 
LUHCS 2.3E-83 a.5E-ea 

2/3/95 1/8/94 
GONADS B.SE-14 2.1E-14 1.9E-14 

R UARROI 
17/18/13 78/18112 
3.4E-14 

ST IAU. 2.2E-13 
48121/31 

SI IAU. 4.8E-13 7.8E-14 8.9E-14 
92/4/4 73/18/11 

lLI IAU. 1.2E-82 1.9E-83 2.2E-13 
95/3/2 74/15/11 

LLI IAU. 1.2E-12 1.9E-83 2.2E-13 

C.E.b.E. 2.Ie-•a 98,3/1 
8. e:tn 

75,15/11 
7.1:=84 

2.118 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

TANTALUM 

172y. 115y. 
Ingestion Inhalation Ingestion Inhalation 

Q.ASS b I y Q.ASS b I y 
GI ABSORP l.IE-83 1.8E-83 1.1E-13 GI ABSORP l.IE-13 l.IE-13 1. IE-83 
WAGS 3.3E-Jl 4.1E-Jl LOAdS l.IE-13 1.2£-ea 

1/18/84 1/19/81 1/5/94 1/7/93 
GONADS 4.8E-85 GONADS 9.3E-14 2.8E-84 2.2E-14 
ST IAI..L 1.3E.-B3 78/17/13 66/23/ll 
SI WALL 5.9E-14 R MARROI 2.5E-14 1.2E-14 
ll.I IAI..L S.lE-84 39/21/39 
~.E. D. E. i.4E=e4 4.1e:l; 4.§£-1~ ST IAIJ. 8.1E-14 2.2E-84 2.5E-84 

54/15/31 58/28/31 
SI IAIJ. 1.9E-13 4.1E-84 4.4E-114 

111y. 71/16/13 66/23/11 
ll.I IAIJ. 3.7E-83 7 .4E-14 B.SE-84 

Ingestion Inhalation 72/15/13 67/23/11 
Q.ASS b ' y lli IAIJ. 3.4E-18 7.8E-14 S.lE-84 
GI ABSORP l.IE-83 l.IE-83 l.IE-13 72/15/13 67/23/18 
LONGS 1.4e-la 1.6E=83 RBIAINDER 4.8E-14 

8/9/91 1/14/88 IT 1.18 
GONADS 3.6E-14 7 .4E-85 8.1E-8S ~.E.b.E. R.iE-14 3.1E-14 3.4E-14 

89/18/13 85/23/12 
ST IAI..L 1.6E-83 
SI IAI..L 2.4E-83 S.IE-14 a.aE-14 l"'r. 74/17/D 87/26/7 
l1.I IAIJ. 4.1E-83 5.2E-14 a.aE-14 Ingestion Inhalation 

74/18/11 88/26/8 Q.ASS b I y 
LU IAIJ. 2.8E-13 4.4E-14 5.2E-14 QI ABSORP 1.1E-13 1.8E-13 1.8E-13 

73,15,12 86,24,18 WNClS l.SE-13 1.3£-83 
C.e.b.E. 7.4E-14 ~- e: 4 I. e: 4 1/7/92 1/11/88 

GONADS 1.4E-13 2.7E-84 3.8E-84 
71/18/11 66/24/18 

174y. BREAST 1.1E-14 
32/18/58 

Ingestion Inhalation R MARROI a.5E-84 1.4E-14 
Q.ASS D ' f 41/28/41 
QI ABSORP l.IE-83 1.1E-13 1.8E-13 ST IAIJ. 1.4E-13 3.4E-14 3.7E-84 
WNGS 4.4E=A 4.8E=A 55/15/31 52/22/26 

1/14/88 1/28/81 SI IAIJ. 8.2E-13 S.SE-84 8.7E-84 
OONADS 6.8E-16 71/17/12 88/24/11 
ST IAIJ. 1.2E-83 l1.I IAIJ. S.5E-83 9.8E-84 l.lE-13 
SI IAI.l. 8.9E-84 73/18/11 87/24/9 
ILl IAIJ. 8.7E-84 LUIAIJ. 4.4E-83 7 .4E-14 8.9E-84 
LLI IAI..L 1.5E-84 74/16/11 87/25/8 
~.E.ltE. I.UE-14 E.JE-1; ;.iE-1£ RSIAINDER 8.1E-M 

IT 1.18 
C.E.U.E. i.IE-i! 4.1E-14 4.~E-e4 

177y1 
Ingestion Inhalation 

Q.ASS b ' y 
QI ABSDRP l.IE-83 UIE-13 1. IE-83 
WAGS 9.6E-i4 i.IE-83 

8/2/98 8/3/97 
GONADS 2.9E-14 l.IE-84 l.lE-14 

66/14/21 84/19/17 
SI IAI.l. 6.6E-84 2.8E-14 2.2E-14 

67/13/28 84/19/17 
ll.I IAI.l. 1.7E-83 5.5E-84 6.7E-84 

88/12/28 64/19/17 
LLI IAI.l. 8.4E-13 l.lE-83 1.ae .. a3 

~.E.I5.E. 4.iE-i4 
69,11l28 64,19l17 
~. e-e4 2. E-84 

2.119 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

l?Br. 1821&r. 

Ingestion Inhalation Ingestion Inhalation 
CLASS b ' y CLASS b ' y 

GI ABSDRP 1.8E-63 1. 6E-63 l.BE-83 GI ABSDRP l.BE-83 1.8E-13 l.BE-113 
LONGS 'i.IE-U 'i.'iE-iJ'i WAGS 7.8E-i5 1.8E-J4 

1/12/87 1/18/82 1/18/84 1/18/84 
GONADS 2.2E-84 ST IAU. 3.3E-14 
R MARROW 7~1E-16 SI IAU. 7.4E-86 
ST WALL 8.9E-14 8.9E-16 l':.E.b.E. ~.4E-iJ5 §.!E-8B i.~E-15 

68/28/18 
SI IALL 1.8E-83 8.9E-8S 

86/31/5 
182.r. lLI IALL 1.2E-13 8.5E-85 1.11E-14 

73/21/8 85/31/5 Inaestion Inhalation 
LLI IAU. 4.1E-14 CLASS b ' y 

l REMAINDER l.SE-14 Gl ABSORP l.IE-83 l.IIE-63 1. BE-83 
I IT 1.88 CONGS i.2E-fll 3.1E-at 
I 
l l:.E. D. E. 2.§E-14 5.4E=e5 7 .iE-eG 1/1/99 8/8/188 

! GONADS 4.8E-83 

' SI IALL 7 .BE-13 
I 

l 179y. 
LU IALL 2.8E-82 

l LU IAU. 5.2E-12 2.7E-82 
Inseation Inha I at ion 54£11£35 

l CLASS 0 I y l!.E.b.E. s.eE-al l.BE-12 a.7E-82 
1 GI ABSDRP l.tE-13 l.SE-13 l.BE-83 

i LOAdS 7 .BE-83 'i.SE-82 
1 1/1/98 8/B/188 183y. l GONADS 2.3E-14 
i R MARRDI B.lE-14 Insestion Inhalation 
l 

1 21/23/67 CLASS o • y 
SI IALL 3.1E-14 CI ABSORP 1.8E-83 l.IE-83 l.BE-83 
lLI IALL 8.1E-14 []Has 2.2E-e2 2.4E-a2 
LLI tALL 2.8E-13 1/1/99 B/2/98 
<:.e.o.e. 2.1E=ii4 §. 4E-84 5.BE-BI lLI IAU. 2.1E-12 B.lE-13 9.3E-13 

LU fALL S.BE-12 
85/11/24 63/18/19 
2.1E-82 2.4E-82 

~~. C.E.IU~. :i.se-IJ 
88£11£24 83£18£19 
4.4E-aa 4.ae-sa 

Ingestion Inhllation 
CLASS b I y 
CI ABSDRP l.lfE-13 l.&E-13 l.IE-13 184r. WAGS a.7E-84 4.ie-84 

1/7/93 1/11/89 Inll!stion Inhalation 
GONADS 8.3E-85 CLASS D • y 
ST IAU. 2.8E-14 GI ABSORP l.IE-13 l.IE-13 l.IE-83 
SI IALL 5.2E-14 8.5E-e& l.IE-14 CORGS l.tE-83 4.4E-i3 

74/18/11 87/25/8 1{7/93 1/11/89 
lLI IALL 1.3E-83 2.1E-14 2.8E-14 'GONADS 1.4E-13 2.8E-84 3.1E-84 

LU IALL 1.2E-83 
74/18/11 87/25/8 
2.1E-84 2.4E-14 ST IALL 3.1E-83 

71/19/il 88/24/11 

74l18£11 87,2Sl8 SI IALL 8.3E-83 l.lE-83 l.SE-13 
~.E.b.E. !.tE-14 7.4E=eG i. E-aS 73/18/11 87/24/9 

lLI IALL l.SE-82 2.8E-83 3:2E-113 

LU IALL 1.4E-12 
74/lS/11 87/24/9 . .,.. 2.SE-13 3.8E-13 
75,15,11 88~24,8 

Ingestion Inhalation C.E.b.E. 2.7E-iJJ a. E- ~ L E- ! 
CLASS D I y 
CI ABSDRP l.IE-13 l.IE-83 l.IE-13 
LUNGS 9.8E-e2 1.8E·il 

1/1/98 8/8/188 
GONADS 2.8E-83 
SI IALL 3.7E-83 
lLI IALL 1.1E-82 
LLI IAU. 2.9E-82 
c. E. D. E. 1.31:=83 1.2E-ll2 2.1E-Bl 

2.120 



50-Year Committed Dose Equivalent Factors--rem/~Ci Intake (Continued) 

Ingest. ion 
CLASS 
GI ABSORP 1.8E-83 
WNGS 

ST WALL 
SI WALL 
U..I WALL 
C. E. D. E. 

CLASS 
GI ABSDRP 
WAGS 

ST IAI.l 
SI WALL · 
c. E. D. E. 

1.7E-83 
1.8E-83 
5.2E-84 
2.8E-84 

Ingestion 

1.8E-83 

9.8E-84 
1.5E-84 
6.7E-85 

o 

186y. 

b 

Inhalation 
I 

1.8E-83 
s.sE-84 
8/14/88 

y 
1.8E-83 
6.3E-84 
8/28/88 

6.7E-85 7.5E-85 

Inhalation 
I y 

1.8E-83 1.8E-83 
i.AE-84 1.9E-84 
8/28/88 8/24/78 

2.2E-85 2.3E-85 

2.121 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

TUNGSTEN 

178w 178w 
Ingestion !~halation Ingestion Inhalation 

CLASS b I y CLASS b ' y 
GI ABSDRP 1.8E-Il2 3.1JE-f1 3.8E-fl GI ABSORP l.IJE-12 3 .IE-81 3.8E-81 
LUNGS 3.4E-B4 LUNGS 5.9E-S4 

1/2/97 1/1/98 
GONADS 4.8E-84 3. 7E-f4 5.ae-es GONADS 8.3E-f4 4.4E-84 1 .aE-85 

95/2/3 98/4/8 
R MARROW 1.3E-14 l.BE-84 R UARROI 1.3E-84 
ST fALL 5.2E·f4 4.8E-84 8.5E-15 48/11/43 

88/2/18 KIDNEYS 5. 9E-14 
SI fALL l.lE-83 8.9E-14 1.3E-14 38/15/47 

96/2/2 UVER 1.8E-84 
\1.1 fALL 2.1E-83 1.6E-83 2.4E-M 37/13/58 

97/2/1 SPLEBI 5.2E-84 
Lli fALL 1.7E-83 1.3E-83 1.9E-84 38/15/47 

98/2/8 SI IALL 1.8E-83 7 .4E-84 
RBIAINDER 2.6E-f4 2.8E-84 \1.1 IALL 3.3E-83 2.4E-83 3.7E-84 

IT 8.88 8.88 95/3/2 
~.E. b. E. :UiE-14 a. 7E-84 §.4e-ls Lli IALL a.SE-83 8.3E-83 9.6E-84 

c. E. b. E. 9.3E=84 6.7E-il4 r'~: ... 
177, 

1 Ingestion Inhalation 
179w 

\ CLASS o ' y 
GI ABSDRP l.IE-82 3.8E-81 3.8E-81 Ingestion Inhalation 

·~ LUNGS 2.5E-e4 CLASS o I y 
i 1/4/96 GI ABSORP l.BE-1!12 3.8E·81 3.8E·B1 

i 
GONADS 1.9E-M 1.8E-f4 2.3E-85 LUNGS 1. 9E-85 

96/2/3 8/9/91 
R YARROI 8.3E-16 5.8E-85 GONADS 3.3E-B8 3.1E-B8 

f 
ST IALL 8.7E-84 8.7E-84 l.IE-M ST IALL 7.8E-IJS 7 .8E-86 8. 9E-85 

98/1/9 98/1/3 
SI IALL 8.1E-14 8.7E-M 9.8E-85 SI IAl.L 3. 7E-15 3.6E-8S 3.7E-86 

98/1/1 99/1/1 
lLI IALL 1.8E-83 8.&E-f4 1.2E-84 \1.1 IAl.L 2.1E-85 2.BE-86 

98/1/1 c.e.O.E. §.iJE-88 8.7e-e8 a.8e-8e 
Lli IALl 4.4E-M 3.7E-M 5. 2E-15 

97/2/1 

l RBIAINDER 1.3E-f4 1.2E-f4 .,. 8.86 8.86 
c.E.D.E. 2.4E-14 2.1E-B4 S.BE-115 

l 
I 

1 
J 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

18, 188w 
Ingestion Inhalation Ingestion Inhalation 

CLASS o I y CLASS D • y 
GI ABSDRP 1.11E-82 3.8E-111 3.8E-81 GI ABSDRP l.IIE-112 3.11E-111 3.8E-81 
LONGS 2.11E-84 LUNGS 5.2E-83 

4/2/94 11/11/1118 
GONADS 2. 7E-84 2.8E-84 4.1E-11& R WARRDI 2.11E-113 

81/8/13 37/15/48 
BREAST 2.2E-8& BONE SURF 8.3E-113 

48/11/49 37/15/48 
R WARRDI 1.8E-84 1.8E-84 KIDNEYS 9.8E-83 1. 7E-82 

48/14/48 37/15/48 
BONE SURF 2.8E-84 LIVER 3.8E-83 

38/14/48 37/15/48 
KIDNEYS 2. 7E-84 4.4E-84 SPLEEN 1.4E-112 

38/1&/47 37/15/48 
LIVER 1.2E-84 ll.I IAL.L 2.8E-82 1.9E-82 3.1E-83 

37/14/49 97/3/8 
SPLEEN 2.4E-84 4.1E-84 U.I IAL.L 1.2E-81 8.&E-82 1.3E-82 

37/1&/48 
c.E.D.E. SI IAL.L 3.7E-84 2.8E-84 9.iE-113 8.8E-83 

97{3/1 
4. E=e3 

ll.I IAL.L 1.8E-83 7 .4E-84 1.3E-14 
98/4/8 

Ll.I IALl. 2.8E-83 1.9E-83 3.8E-84 

C. E. D. E. !.Ie-1~ 2.7E-1~ 
9&,3£2 
I. E-1~ 

185w 
Ingestion Inh1lation 

CLASS b I y 
QI ABSDRP 1.8E-82 3.8E-111 3.11E-81 
LONGS L~E-1! 

1/1/99 
R WARROI 3.1E-84 

37/1&/48 
BONE SURF 9.3E-84 

KIDNEYS 
37/1&/48 
2.8E-83 
37/1&/48 

UVER 4.4E-84 
37/1&/48 

SPLEEN 2.2E-83 

ll.I IAL.L 7.8E-83 
37/1&/48 

&.&E-83 8.&E-84 

U.I IAL.L 2.3E-82 1.7E-82 
97/3/1 
2.8E-83 

C. E. D. E. I.§E-1! L!E-13 
97,3£1 
7. E-1~ 

1871 
Ingestion Inhalation 

CLASS b I y 
GI ABSDRP 1.8E-82 3.8E-111 3.8E-81 
lONGS 2.2E-13 

8/2/98 
GONADS 9.8E-84 7.8E-84 l.lE-84 

SI IALl. 3.7E-83 
9&/3/2 

2:8E-13 
ll.I IAL.L 1.3E-82 9.8E-83 1.4E-83 

98/2/1 
U.I IAL.L 2.2E-82 1.8E-82 2.4E-83 

c. e. b. E. 2.8E-83 l.9E-113 
98£2£8 
s.aE-84 

2.123 



l 
) 
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J 
50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

l 
·j RHENIUM 
1 
i 

177Ae 182Ae (84H) 
f Ingestion Inhalation Ingestion Inhalation 
~ CLASS b I y CLASS b I y 

j Gl ABSORP 8.8E-81 8.8E-81 8.8E-81 GI ABSORP 8.8E-81 8.8E-81 8.8E-IJ1 
WAGS 1.1£-84 1.2£-84 WAGS 8.5£-84 3.4£-83 1.1£-02 

~ 2/12/88 8/18/84 8/3/89 2/2/98 
• GONADS 1.4E-85 GONADS 2.8E-83 7 .8E-84 8.1E-84 J 
l THYROID 7.8E-85 88/11/29 62/15/23 

I 65/24/11 BREAST 9.6E-84 6. 7E-84 
ST IAL.L 5.2E-84 7.4E-86 46/12/43 

'1 83/18/7 R YARROW 1.2E-83 7.8E-84 
·l Sl IAL.L 1.8E-84 48/12/42 

'j ll.l IAL.L 8.3E-86 THYROID 1.4E-82 1.8E-82 8.3E-83 
~.E. b. E. 4.4E-8G 1.9E-8G 1.4E-8G 48/14/38 81/19/28 

i 
ST IAL.L 1.8E-82 1.8E-82 7 .8E-83 

49/14/37 59/18/23 
SI IAU. 2.7E-83 

J 1.,.. 11.1 IAL.L 6.2E-83 1.4E-83 
:.! Ingestion Inhalation 78/9/21 

'1 CLASS b I y LLI IAU. 8.9E-13 1. 9E-83 3.2E-83 
GI ABSDRP 8.8E-81 8.8E-81 8.1JE~81 88/7/13 87/12/21 

-I WAdS i.3E-84 1.5£~84 REMAINDER 2.8E-83 1.3E-83 1 
j 1/16/84 1/17/83 48/12/42 
l ST IAL.L 7.8E-84 7.8E-86 IT 8.88 8.12 
) 87/7/8 C. E. b. E. 3.4£-83 2.8£-83 2.3£~83 

] SI IAU. - l.IE-14 
C. E. b. E. 4.!1E-85 I.!JE-85 I.!IE~e5 

i 18~ (12H) 

181Ae 
Ingestion Inhalation 

-; 

CLASS b I y . ~ 

Ingestion Inh1lation GI ABSORP 8.8E-11 8.8E-11 8.8E-81 
CLASS b I y WAGS 1. 7E-84 a.!JE-114 1.4£-113 
GI ABSORP 8.1E-81 8.1E-81 8.8E-11 8/3/91 2/8/92 
WAGS 1.3£-113 2.6E"083 GONADS 4.8E-84 1.4E-84 1.2E-84 

6/3/92 2/4/94 89/12/19 88/19/15 
GONADS 6.2E-84 1. 7E-84 1.6E~14 BREAST 2.8E-84 1.3E-84 

86/12/23 88/18/18 47/13/48 
BREAST 2.3E-14 1.6E-84 R WARROI 2.8E-84 1.6E-84 

47/13/41 49/13/38 
R WARHOl 3.8E-14 1.8E-14 THYROID 3.5E-83 2.2E-83 l.lE-83 

.i 49/13/38 - 68/17/27 82/18112 
1 THYROID 6.6E-13 3.7E-13 2.1E~13 ST -IAL.L 2.9E-83 1.4E-13 8.9E-14 

l 64/18/38 83/24/13 69/16/28 81/23/18 
ST IAU. 4.8E-13 2.8E-83 1.8E~Ia SI IAU. 8.5E-14 2.2E-84 

1 58/15/29 82/22/18 73/18/17 
SI IAU. 9.3E-84 ll.I IAL.L 1.6E-83 3.2E-84 3.4E-84 

J 
ll.I IAL.L 1.9E-83 4.1E-84 5.2E~14 88/8/12 89/18/15 

81/7/12 71/14/18 LLI IAU. 1.5E-83 3.1E-84 3.4E-84 • 
.1 LLI IAU. 2.8E-83 5.2E-84 7.8E~84 83/7/18 72/18/12 ,.; 

1 
88/8/8 71/14/15 REMAINDER 4.8E-84 2.8E-84 

REMAINDER 4.8E-84 2.9E-84 58/13/37 ., 48/13/39 IT 1.88 1.88 
IT 8.88 8.88 ~.E.b.E. 7 .4E-e4 4.8E-i4 3.3£-04 

C. E. b. E. 1.8£:113 5.8£-114 5.7£~84 

1 
i ., 
I 
i 
i 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

1~ 1U. 
Ingestion Inhalation Ingestion Inhalation 

CLASS b I y a.ASS b I y 
GI ABSORP 8.1JE-11 8.1JE-11 8.1E-11 GI ABSORP 8.1E-81 8.1JE-11 8.1JE-81 
WRG5 2.4E-13 9.6E-e2 WRG5 3.6E-13 l.BE-12 

11/4/85 1/1/111 3/2/95 1/1/98 
GONADS 1.1E-13 8.3E-14 THYROID 1.8E-12 1.3E-12 8.1E-13 

51/12/38 48/14/38 82/19/19 
THYROID 9.6E-13 7.4E-13 ST IALL 2.1E-12 1.3E-12 8.9E-13 

45/13/42 48/14/38 82/19/19 
ST IALL 2.1E-12 1.5E-82 ll.I IALL 4.4E-13 

45/13/42 LLI IALL 1.1E-82 1.8E-13 3.7E-13 
ll.I IALL 3.1E-13 91~4/5 87,11,22 
W IALL 7.1E-13 1.8E-13 c. E. b. E. 2.6E-Ba 1. &ea a. E- a 

c. E. b. E. 2.4E-Ia 
78v/17 
1. &Ia I.2E=I2 

187Ae 

184a. 
Ingestion Inhalation 

a.ASS b I y 
Ingestion Inhalation GI ABSORP 8.1E-11 8.1E-11 8.8E-11 

CLASS b I y LONGS 8.5E-16 4.1E-14 
GI ABSORP B.IE-11 8.8E-11 B.IE-11 8/3/91 1/8/181 
LONGS 8.1E-14 1.7E-Ia 2. 7E-12 THYROID 4.1E-16 2.9E-16 

18/6/79 1/1/99 46/13/42 
GONADS 1.4E-13 a.3E-84 ST IALL 8.1E-16 5.9E-15 

54/11/36 48/13/41 
BREAST 8.5E-84 8.3E-84 ll.I IALL 9.8E-18 

43/12/46 LLI IALL 2.7E-15 
R WARROI 1.1E-83 7.8E-14 c. E. b. E. a.aE-86 s.GE-86 4.9E-15 

44/12/44 
THYROID 6.5E-13 4.1E-13 

45/13/42 
1UU. ST IALL 1.1E-12 7.4E-83 7.4E-83 

48/13/41 43/13/43 Ingestion Inhalation 
SI IALL 1.8E-13 a.ASS b ' y 
ll.I IALL 2.7E-83 1.1E-13 GI ABSORP B.IE-11 8.1E-11 B.IE-11 

68/11/32 LONGS 1.2E-14 2.1E-14 
LLI IALL 4.8E-83 1.3E-13 2/5/93 1/8/93 

89/8/23 THYROID 4.4E-M 3.1E-84 1.5E-84 
REMAINDER 1.7E-83 1.3E-13 55/17/28 84/28/11 

44/12/44 ST IALL 4.4E-14 1.9E-84 1.1E-84 
IT 1.18 1.12 81/15/25 85/24/11 

c.E.b.E. 2.2E-Ia 1.4E-Ia a.6E=Ia SI IALL 5.9E-86 
ll.I IALL 1.3E-14 
W IALL l.BE-84 2.9E-16 4.1E-16 

1-. c. E. b. E. 6.2E-15 
93,4/3 
a. &IS 

72~14,14 
a. E- s 

Ingestion Inhalation 
CLASS b ' v 
GI ABSORP S.IE-11 8.1E-11 8.1E-81 

1111rt. LONGS 2.sE=ea 2.71:=11 
11/4/88 8/I/1H Ingestion Inhalation 

THYROID l.IE-82 8.5E-13 a.ASS b I y 
41/12/47 GI ABSORP S.IE-81 8.1E-11 S.IE-11 

ST IALL 4.1E-82 3.8E-82 LONGS 4.8E=Ia 9.aE-Ia 
44/13/43 2/2/98 1/4/95 

LLI IALL 8.9E-13 THYROID 2.4E-82 1.8E-12 8.1E-13 
c.E.b.E. 3.3E-13 2.31:=13 3.31:=12 55/18/29 86/25/11 

ST IALL 1.8E-82 9.8E-83 5.5E-13 
57/18/27 85/24/11 

SI IALL 1.9E-83 
ll.I IALL 8.3E-83 1.1E-13 

91/4/6 
W IALL 9.3E-83 1.8E-13 2.3E-83 

c. E. D. E. 2.81:=13 
93/4/3 
1.8&83 

72/14/14 
i.SE-83 

2.125 



50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

') l"R. 

l Ingestion Inhalation 
CLASS b I y 
GI ABSDRP B.IE-11 B.IE-81 B.IE-81 
LONGS 2.6E-03 .5.5E-03 

l 2/2/98 1/3/98 ' 

J 
THYROID 1.3E-12 8.5E-13 4.8E-13 

52/18/32 85/23/12 
ST IAI.l. 1.1E-12 5.9E-13 3.8E-13 

,J 
55/15/38 85/22/13 

U.I IAI.l. 3.3E-13 
LLI IAI.l. 5.5E-83 9.8E-14 1.SE-13 

l c. E. D. E. 1.5E-13 
92/4/4 71/13/18 
9.8E=14 1.1E-13 

2.126 



50-Year Committed Dose Equivalent Factors--rem/p[i Intake (Continued) 

OSMIUM 

181o. 1a2o. 
Insestion Inhalation Insestion Inhalation 

CLASS b i y CLASS b • y 
GI ABSORP 1.8E-82 1.8E-82 1.8E-82 1.8E-82 GI ABSORP 1.8E-82 1.8E-82 l.BE-82 1.8E-82 
LUNGS 8.1E-8S 8.5E-8S 9.2E-e5 WNGS 1.3E-83 3.1E-S3 3.2E-S3 

2/11/87 8/17/83 8/23/n 7/4/89 1/3/98 1/4/95 
GONADS 2.2E-85 GONADS 2.5E-83 5.9E-84 8.6E-84 9.6E-S4 
ST WALL 4.1E-84 4.8E-85 75/8/17 89/13/18 66/19/16 

93/2/5 BREAST 2.8E-84 
SI WALL 1.5E-84 1.6E-85 42/14/44 

93/4/3 R WARROI 3.7E-84 3.5E-S4 3.5E-S4 
ll.I WALL 7.8E-85 48/13/39 48/14/48 46/14/41 
REWAINDER 5.6E-85 KIDNEYS 1.1E-83 

IT 8.S8 39/18/43 
~.E.D.E. 4. 7E-8S I.4E-8S 1.8E-8S 1.1E-8S LIVER 1.3E-83 

37/17/48 
SPLEEN 1.SE-83 

lllo. 
38/17/45 

SI WALL 3.2E-83 1.3E-83 1.4E-S3 
Insestion Inhalation 87/13/28 85/18/17 

a..ASS b i y ll.I WALL 7 .8E-83 1.5E-83 2.8E-83 3.2E-S3 
GI ABSORP 1.8E-82 1.8E-82 1.8E-82 1.8E-82 88/5/9 69/12/19 65/19/16 
LUNGS 3.3E-84 4.8E-84 5.2E-84 Lli WALL 1.5E-82 2.5E-83 4.8E-S3 5.5E-S3 

4/5/91 1/8/91 8/13/87 
~.E. b. E. ~-~E-ii! 

92£4/4 71£12£17 66£28£14 
GONADS 2.9E-84 5.9E-85 4.8E-85 5.2E-85 8.4E=S4 1. 2E-S3 1. 3E-S3 

81/9/11 88/18/14 85/23/12 
BREAST 3.3E-85 

46/14/41 
la&o. R WARROI 8.1E-85 4.4E-85 

51/14/35 Ingestion Inhalation 
LIVER 1.8E-84 a..ASS b • y 

41/18/41 GI ABSORP l.IE.:82 1.8E-82 l.IE-82 1.8E-S2 
ST IALL 7 .4E-84 1.4E-14 WNGS 7 .4E-a3 2.4E-82 6.2E-a2 

82/5/13 29/15/58 2/3/95 8/8/18S 
SI IALL 9.8E-14 1.8E-14 1.1E-84 1.3E-14 GONADS 3.1E-13 5.5E-13 2.7E-83 

98/5/6 78/17/13 88/24/11 37/15/48 44/28/38 
ll.I WALL 1.4E-13 2.3E-84 2.3E-84 2.7E-84 BREAST 5.5E-83 2.8E-S3 

92/4/4 71/15/14 88/23/11 32/18/52 17/18/85 
Lli IALL 1.2E-83 2.8E-14 2.8E-14 3.3E-84 R WARROI 7 .8E-84 8.7E-13 3.1E-83 

93/4/3 71/14/15 68/22/12 -~3/18/51 21/19/81 
REMAINDER 1. 7E-84 KIDNEYS 2.8E-82 8.7E-83 

IT 8.88 32/18/62 28/32/48 
~.E. b. E. !.sE-14 I.IE-14 I.IE-84 I.~E-ii4 LIVER 3.1E-82 9.3E-83 

32/18/52 24/29/47 
SPLEEN 2.2E-82 7.8E-83 

32/18/52 23/27/58 
SI IALL 3.2E-83 
ll.I IALL 5.2E-83 
Lli IALL 1.8E-82 8.3E-83 

58/15/35 
RBIAINDER 1.3E-83 1.2E-12 5.2E-83 

IT 
32/18/52 17/19/84 

1.88 8.12 8.88 
C. E. b. E. 2.IE-I! I.IE-12 !.~E-13 !.2E-13 

; 

' :! 

'j 
! i 
: I 
' . 
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1 50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued} 
j 
l 
l 18911os 193u. 
' ; Ingestion Inhalation Ingestion Inhalation 
l CLASS o ' y CLASS o ' y 
J GI ABSORP 1.8E-82 1.8E-82 1.8E-82 1.8E-82 GI ABSORP 1.8E-82 1.8E-82 1.8E-82 1.8E-82 

1 
LONGS i.IE-84 1.4E-14 1.6E-B4 LONGS 3.8£-93 7.8E-il3 7.4£-93 

1/3/98 8/8/92 8/13/87 2/2/98 8/3/97 8/5/95 
ST IALL 1.1E-84 GONADS 1.BE-84 
SI IALL 1.9E-14 3.1E-15 3.3E-15 49/18/36 

96/3/2 87/28/7 KIDNEYS 1.5E-13 
ll.I IALL 4.4E-14 8. 7E-15 8.3E-85 7.8E-85 38/19/43 

97/2/1 78/18/8 87/28/7 UVER 1.3E-13 
Ll.I IALL 3.8E-14 5.8E-16 4.8E-15 5.9E-15 38/19/43 

97£2£1 75£17£8 67£28£7 SPLEEN 1.3E-83 
<=.~:.D.E. 6.8E-8~ 2.2£-86 2.4E-85 2.9E-85 38/19/43 

SI IALL 3.7E-13 
ll.I IAL.L 1.8E-82 2.8E-83 4.8E-83 S.SE-83 

llllla. 
95/3/2 71/12/17 88/28/14 

Ll.I IALL 3.1E-12 4.8E-83 9.3E-83 1.1E-82 
Ingestion Inhalation 98l3/1 71£12l17 88£28£14 

CLASS o I y <=.E. D. E. 3.1£-83 1.11:=83 1.7E-83 1.9E-83 
GI ABSORP 1.8E-82 1.1E-12 l.IE-82 1.8E-12 
WAGS 4.4E-84 1.3E-83 1.8E-83 

3/3/94 1/3/97 1/4/98 
lMa. 

~ GONADS 3.8E-15 

J 
42/18/42 Ingestion Inhalation 

I 
KIDNEYS 3. 7E-84 CLASS b 1 y 

·I 36/17/48 GI ABSDRP 1.1E-12 1.8E-82 1.8E-82 l.IE-12 
1 
-l LIVER 3.4E-84 LONas 4.1E-82• 5.2E-81• s.6E·88• 
i 35/17/48 28/14/58 1/1/98 8/8/188 

SPLEEN 3.3E-84 GONADS 3.7E-82• 
35/17/48 32/18/52 

SI IALL 5. 9E-84 BREAST 3. 7E-82• 
ll.I IALL 2.1E-83 3.8E-84 5.2E-14 5.9E-14 32/18/52 

91/4/6 71/13/18 88/21/13 KIDNEYS 1.2E-12 5.9E-81• 1.5E-11• 
LU IALL 3.3E-13 5.2E-14 8.9E-14 l.IE-13 32/18/52 28/33/41 

94,3£3 89~12,19 88,28,14 R UARRDI 3.7E-12• 
C. E. D. E. 3.6£-84 I. E-14 ~- E- 4 ~- E- 4 32/18/52 

LIVER 4.BE-81• 1.3E-11• 
32/18/52 28/32/42 

lila. 
SPLEEN 4.8E-11• 1.3E-11• 

32/18/52 28/33/41 
Ingestion Inh1lation l1.I IAL.L 2.5E-82 

CLASS b ' y LU IALL 1.1E-11 
GI ABSORP 1.8E-12 1.8E-12- 1.8E-82 1.8E-82 ~.E.D.E. 9.1E-13• I.2E-81• 8.7£-82• 8.7£-81• 
WAGS 2.2£-83 2.1£-12 2.5£-12 

11/8/84 1/1/91 1/1/99 
GONADS 7.8E-14 

38/15/47 
R MARROI 8.5E-84 

BREAST 
34/18/58 
8.3E-14 
33/18/51 

KIDNEYS 8.1E-83 
32/18/52 

LIVER 7.4E-13 
32/18/52 

SPLEEN 1 .8E-83 
32/18/52 

ll.I IALL S.SE-83 2.1E-83 

Ll.I IALL 2.4E-12 
75/7/18 
4.4E-13 l.IE-12 1.1E-12 

C.£.0.£. 2.1£-13 
87{5/8 
2. t-13 

82~18,28 82~17,21 =% 

3. £- 3 3. E- 3 

2.128 



50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

IRIDIUM 

182Ir 188Ir 
Ingestion Inhalation Ingestion Inhalation 

CLASS o • y CLASS o • y 
GI ABSORP 1.8E-82 1.8E-82 1.8E-82 1.8E-82 GI ABSORP 1.8E-82 1.8E-82 1.8E-82 1.8E-82 
WNGS 2.4E-84 2.8E-84 2.9E-84 LUNGS 1.3E-83 2.2E-83 2.3E-83 

1/14/86 8/17/83 8/21/79 5/4/91 1/5/94 1/8/91 
GONADS 4.1E-86 GONADS 2.3E-83 4.8E-84 5.5E-84 6. 7E-84 
ST IALL 1.2E-13 1.8E-84 82/7/11 71/15/14 66/22/12 

94/2/4 BREAST 2.2E-84 1.8E-84 
SI IALL 2. 9E-84 46/13/41 36/16/49 
\l.I IALL 1.6E-84 R WARROI 5.5E-84 2.8E-84 2.4E-84 2.4E-84 
U.I IALL 1.8E-84 8.3E-8& 62/12/38 43/16/41 43/17/48 

66,28,14 KIDNEYS 6.3E-84 
C. E. o. E. I.~E-14 !.5E-15 !.!E-15 !. E- 5 48/18/38 

LIVER 7.8E-84 
41/18/41 

184xr 
ST IALL 1.6E-83 6.2E-14 5.5E-i4 

56/14/31 62/19/29 
Ingestion Inhalation SI IALL 4.1E-83 7.8E-84 9.6E-84 1.1E-83 

CLASS b I y 86/6/9 78/15/16 66/22/12 
GI ABSORP 1.1JE-12 l.IJE-IJ2 l.IE-82 1.8E-82 \l.I IALL B.lE-83 1.4E-83 1.9E-83 2.3E-83 
LONGS 7.8E-14 9.6E-14 i.IE-13 91/4/6 72/14/14 66/22/12 

3/6/92 1/18/89 1/17/83 U.I IALL 9.6E-13 1.6E-83 2.2E-83 2.6E-83 
GONADS 4.8E-14 l.IE-84 5.2E-16 6.6E-8& 92/4/4 72/14/14 87/22/11 

1 84/9/7 67/24/9 84/28/8 RBIAINDER 1.1E-83 
' ST IALL 1. 7E-13 2.9E-84 2.1E-84 IT 8.88 j 

i 88/4/18 67/27/18 !!.E. D. E. ~.lE-i! 8.5E-e4 7.9E-i4 a.eE-84 
1 SI IALL 2.3E-83 3.8E-14 2.1E-14 2.8E-14 l 
.J 93/4/3 73/21J/7 86/29/8 
1 
j \l.I IALL 3.3E-83 4.8E-14 2.9E-84 3.6E-14 

187Ir l 96/3/2 74/19/7 8&/29/8 < 
~ 
~ U.I IALL 1.4E-13 2.3E-84 Ingestion Inhalation 
1 

92,6l3 CLASS o • y 
l 
~ 

l:.E.D.E. iUE-14 ~. E-14 L6E-14 i.9E-14 GI ABSORP l.IE-82 l.IE-12 l.IE-82 1.8E-82 
WNGS 4.4E-84 8. 7E-84 7.8E-84 

I 3/3/94 1/8/93 8/18/98 

18Sxr 
GONADS 4.1E-14 8.6E-16 8.5E-86 9.8E-85 

82/8/18 71/17/12 67/23/18 
Ingestion Inhalation BREAST 4.1E-86 

CLASS 0 I y 47/14/39 
GI ABSORP l.IE-82 1.8E-82 UJE-82 1.8E-82 R YARRDI 6.9E-86 
lONGS 9.3E-14 I. 7E-13 1.9E-83 63/13/34 

4/4/92 1/6/94 8/7/93 KIDNEYS 1.3E-14 
GONADS 7.8E-84 2.1E-14 2.8E-84 2.1E-84 48/28/32 

.i 71/11/19 68/17/15 8&/22/13 LIVER 1.3E-84 

I BREAST 1.1E-84 44/19/37 
42/16/43 ST IALL 4.8E-84 

i l R YARROI 1.6E-84 SI IALL 1.1E-83 1.9E-84 2.1E-84 2.6E-84 
48/14/41 89/5/8 72/18/12 87/23/18 

j KIDNEYS 4.8E-14 \l.I IALL 2.4E-83 4.1E-84 4.8E-84 5.5E-84. 

1 
41/18/41 94/3/3 73/15/12 67/23/18 

LIVER 6.2E-84 LLI IALL 2.4E-83 3.7E-84 4.8E-84 5.5E-84 

i 38/18/44 96,3£2 74~15,11 67,24,9 

j 
ST IALL 8.6E-84 C. E. b. E. 4.8E-14 I. E-14 I. E- 4 I. E- 4 
SI IALL 2.1E-83 4.1E-84 4.8E-84 6.5E-84 

81/7/12 78/15/15 88/22/12 
\l.I IALL 5.2E-83 8.9E-84 1.1E-83 1.4E-83 

< 91/4/8 72/14/14 87/22/11 
·~ U.I IALL 6.3E-83 1.8E-83 1.4E-83 1.8E-83 

c.E.b.E. i.IE-83 
92l4/4 
4.8&84 

72£14£14 87l22l11 
4.3E-84 4.9E-84 

2.129 
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l 50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

1 188Ir l~r 
l Ingestion Inhalation Ingestion Inhalation j 
' CLASS b I y CLASS b I y 
l 
' GI ABSORP 1.8E-82 1.8E-82 1.8E-82 1.8E-82 GI ABSORP 1.8E-82 1.8E-82 1.8E-82 1.8E-S2 

' 
LONGS 1.4E-03 a.aE-03 3.4E-83 LUNGS 4.4E-05 LaE-04 1.4E-84 

18/5/85 2/3/95 1/4/95 9/8/83 1/4/95 8/5/95 
GONADS 3.6E-83 9.3E-84 1.2E-83 1.4E-83 GONADS 2.SE-85 1.4E-85 1.3E-85 1.2E-85 

73/9/18 87/13/21 84/19/17 51/13/38 58/15/27 61/16/23 
BREAST 4.4E-84 3.8E-84 3.4E-84 BREAST l.IE-15 

42/14/44 34/14/52 33/12/55 35/18/49 
1 R WARRDI 8.1E-14 5.5E-14 4.8E-14 4.8E-14 R WARROI 1.3E-85 

j 
48/13/41 42/14/44 42/14/44 36/15/49 

KIDNEYS l.SE-13 KIDNEYS 5.6E-15 
39/17/44 33/16/51 

LIVER 1. 7E-13 7.1E-14 LIVER 8.3E-85 

't 37/17/48 31/25/46 33/16/51 .. 

SPLEEM 1.3E-13 SPLEEM 4.8E..;e5 

j 37/18/47 33/18/51 
ST IAI.L 8.1E-14 8.1E-14 ST IAI.L 7 .4E-15 

] 45/13/42 45/14/41 SI IAI.L 7.8E-15 
SI IAI.L 4.4E-13 1.6E-13 1. 7E-13 ll.I IAI.L 9.8E-15 2.8E-15 3.1E-15 3.1E-15 

87/13/28 84/19/17 65/9/26 81/13/26 61/17/22 
ll.I IAI.L 8.5E-13 1.7E-83 2.8E-13 3.2E-13 LLI IAI.L 1.4E-14 3.3E-15 5.9E-85 8.3E-IS 

82/8/12 88/12/21 64/19/17 
LLI IAI.L 1.3E-82 2.4E-83 4.1E-83 4.8E-83 i:!.E.IU::. 3.0E-05 r.'~il 83~11,26 62,17,21 

~- E- 5 ~- E- 5 
66/5/7 69/12/19 65/19/18 

,] Ra.AINDER 1.8E-83 
I IT 8.88 

l~r ·1 C. E. D. E. ~.7E-03 I.IE-13 1.4E-03 1.5E-03 
i Ingestion Inhalation 
J CLASS b I y 
j latlr 

GI ABSORP 1.8E-12 1.8E-82 1. IE-82 · 1. IE-82 

1 LONGS 4.8E=il3 ~.4E-02 2.8E-02 
Insestion Inhalation 19/11/71 1/2/97 1/1/99 

CLASS b ' y GONADS 8.3E-13 3.2E-13 3.1E-83 2.9E-13 
GI ABSORP 1.1E-82 l.IE-82 1.1E-82 1.8E-82 52/12/38 58/15/27 81/18/23 

·:- LONGS L0E=e3 7.8E-83 9.3E-03 BREAST 2.5E-83 
12/8/82 8/1/99 8/1/99 34/15/51 

GONADS 4.4E-84 3.7E-14 R WARRIJI 3.2E-13 
44/14/42 38/15/49 

.. BREAST 3.1E-84 KIDNEYS 1.4E-82 .. 
33/18/51 33/16/51 

l 
R WARRDI 4.8E-84 LIVER 1.5E-12 

35/15/58 33/18/51 
KIDNEYS 3.3E-83 SPLEEM 1.2E-12 

33/18/51 33/18/51 
LIVER 3.1E-83 SI IAI.L 7.8E-83 

32/18/52 ll.I IAI.L 1.5E-12 5.5E-83 7.1E-83 7.1E-13 
SPLEEM 2.8E-83 58/11/31 59/13/28 81/16/23 

32/18/52 LLI IAI.L 3.3E-12 7.4E-83 1.4E-12 1.SE-82 
l1.I IAI.L 3. 7E-83 9.8E-84 1.8E-83 16l1l17 62l11,27 62l17l21 

71/8/21 82/11/27 C. E. b. E. 4.9E-ii3 5.4E-e3 4.9E- 3 5.4E-83 
LLI IALL 1.1E-82 1.9E-83 4.1E-13 4.4E-83 

C.E.D.E. 9.3E-14 r'~:a 83,11,27 83{17,28 
i.E-3 LE-3 

1 

1 
·f 
l 
l 

2.130 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Cant inued) 

192ilxr 19411xr 
Insestion Inhalation Insestion Inhalation 

a.ASS b I y a.ASS b I y 
GI ABSDRP 1.8E-82 1.8E-82 1.8E-82 1.8E-82 GI ABSDRP 1.1!E-82 1.1!E-82 1.8E-82 1.8E-1!2 
LUNGS 5.9E-84• 2.BE-82• 7.BE-82• 2.BE•88• WNGS 3.6E-82 1. 4E-81 4 .lE-81 

32/18/52 2/3/95 8/8/188 29/15/58 2/2/98 8/8/198 
GONADS 1.3E-83o 2.4E-82o 7.4E-83o GONADS 1.8E-82 2.7E-82 1.1E-82 

32/18/52 25/28/47 35/15/58 39/23/38 
BREAST 5.5E-84o 2.3E-82o 7.8E-83o BREAST 2. 7E-82 1.2E-82 

32/18/52 28/25/55 32/18/52 18/28/82 
R YARROI 8.1E-84o 2.8E-82o 9.8E-83o R YARRDI 2.8E-83 3.1E-82 

32/18/52 21/25/54 32/18/52 
KIDNEYS 4.1E-83o 1.9E-81o 5.2~82o KIDNEYS 1.5E-81 4.1E-82 

32/18/52 24/38/48 32/18/52 27/32/41 
LIVER 4.1E-83o 1.9E-81o 5.8E-82o LIVER 1. 7E-81 4.8E-82 

32/18/52 23/29/48 32/18/52 24/29/47 
SPLEEM 3.4E-83o 1.8E-81o 4.8E-82o SPLEEM 1.3E-81 3. 7E-82 

32/18/52 23/29/48 32/18/52 24/28/48 
ll.I IALL 1.7E-83 SI IALL 1.2E-1112 
LLI IALL 2.8E-83 ll.I IALL 2.3E-82 
REYAINDER 4.4~82 LLI IALL 5.2E-82 3.2E-82 

IT 
32/18/52 49/14/37 

8.12 RBIAINDER 5.9E-82 
!:.E. D. E. LSE-I!o S.~E-1~• ~.!E-1~• !.!E-IIo 32/18/52 

IT 8.12 
!:.E.D.E. !.IE-I! IUE-1~ !.lE-n 4.§E-1~ 

192rr 
Insestion Inhalation 

194Ir a..ASS D ' y 
QI ABSORP 1.8E-82 1.8E-82 1.8E-82 1.8E-82 Insestion Inhalation 
LUHCS I.2E-iJ~ O.!E-iJ~ 1. OE-iJl a..ASS D ' y 

24/12/84 1/1/98 1/8/181 CI ABSflRP l.IE-82 1.8E-12 1.8E-82 1.8E-82 
GONADS 3.7E-83 S.lE-83 LONGS 5.5E-iJ! LIE-II~ l.IE-il~ 

38/15/49 1/2/97 8/4/98 111/7/93 
BREAST 7.8E-13 KIDNEYS 1.8E-83 

32/18/52 41/28/39 
R YARROI 8.9E-13 LIVER 1.8E-83 

33/18/51 41/28/39 
KIDNEYS 8.3~12 SPI...EEM 1.8E-13 

32/18/&2 41/28/39 
LIVER 8.3E-12 SI IALL 7.4E-13 

32/18/&2 ll.I IALL 2.9E-12 4.4E-83 7 .4E-83 8.9E-83 
SPLEEN S.SE-12 98/3/1 72/13/15 87/21/12 

32/18/52 W IALL 4.8E-82 7.4E-83 1.2E-82 1.4E-82 
SI IALL 5.9~83 98~3l1 72l13l15 87~21l12 
ll.I IALL 1.8E-82 C. E. D. E. G.IE-il! i. E-83 ~.4E-83 2. E-83 ·-
W IALL 4.8E-82 1.&E-12 2.4E-82 

RBIAINDER 
83/11/27 &&/11/34 
1.&E-12 

IT 
32/18/&2 19&11rr 

8.88 Ingestion Inhalation 
C. E. b. E. 5.3E-i3 l.8E-il~ i.!E=i~ ~.31:=8~ a..ASS b ' y 

CI ABSORP 1.8E-12 1.8E-82 1.8E-82 l.I!E-1112 
WAGS 1.81:=83 i.3E-83 1.4E-83 

1/4/9& 111/9/91 111/1&/8& 
GONADS 1.7E-M 
ST IALL 1.&E-13 2.4E-84 

SI IALL 2.3E-83 
92/4/4 
3.5E-M 2.9E-84 

l1.I IALL 4.1E-13 
98/3/1 
5.9E-84 

87/28/5 
4.1E-84 4.8E-84 

97/2/1 78/18/8 87/28/5 
W IALL 2.1E-83 3.3E-84 2. 7E-84 

e. E. D. E. 6.~E-iJ~ 
98{3/1 
2. &14 i.BE-14 

87,28,5 
2. E- ~ 

2.131 
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I I 50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 
J ., 
1 
i 
l 
1 
l 

l 
1 
1 
l 

_,j 
i 
j 
l 

•] 

j 
j 

.··~ 

J 
J 
i 

--j 
1 

j 
j 

i 

~ 
1 

.l 
1 
1 

l 

Ingestion 
CLASS 
GI ABSDRP 1.8E-82 
lUNGS 

ST tALL 1.3E-83 . 
SI fALL l.BE-83 

ll.I IALL 2.8E-83 

LLI IAL.L 7 .8E-84 
c.E.b.E. 3.4E-84 

l96Ir 
Inhalation 

b I y 
1.8E-82 1.8E-82 1.8E-82 
8.7E-84 a.iE-84 8.9E-il4 
1/5/94 8/11/89 8/17/83 
1.9E-84 
97/2/1 
2.2E-14 
97/2/1 
2.8E-84 1.8E-84 
97/2/1 68/38/4 

i.2E-84 9.8E-85 1. 2E-84 

2.132 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

PLATINUM 

1~ 189~ 

Ingestion Inhalation Ingestion Inhalation 
CLASS b • y CLASS b • y 
GI ABSORP 1.8E-82 l.BE-82 GI ABSORP 1.BE-82 l.BE-82 
LONGS 4.1E-84 WNGS 4.1E-84 

3/3/94 3/3/94 
GONADS 3.2E-84 8.3E-86 GONADS 4.1E-84 9.2E-B6 

86/8/7 88/8/12 
BREAST 3.4E-86 BREAST 4.4E-a5 

48/16/37 46/14/41 
R YARROI 4.4E-86 R YARROI 7.8E-86 

64/14/32 51/13/38 
KIDNEYS 1.1E-84 KIDNEYS 3.5E-84 

57/23/28 42/19/39 
ST IALL 6.9E-84 1.3E-84 ADRENALS 1.1E-84 

81/8/13 38/17/45 
SI IALL 1.3E-83 2.2E-84 ST IALL 4.4E-84 

93/4/3 SI IALL 1.8E-83 1.9E-84 
ll.I IALL 2.1E-83 3.3E-84 88/5/7 

95/3/2 ll.I IALL 2.3E-83 3. 7E-84 
LLl IALL 8.5E-84 1.4E-84 92/4/4 

92l5/3 ll.I IALL 2.8E-83 4.1E-84 
!:.E.D.E. 3. 7E-84 1.3&84 94~3/3 

c. E. b. E. 4. 9E-114 1. &84 

1~ 
191~ Ingestion Inhalation 

CLASS b • y Ingestion Inhalation 
GI ABSORP 1.BE-82 1.8E-82 CLASS 0 • y 
WNGS 2.6E-83 GI ABSORP l.BE-82 1.8E-82 

15/8/n WAGS 9.6E-14 
GONADS 3.1E-83 1.8E-83 8/4/98 

49/12/39 GONADS 1.1E-83 3.2E-84 
BREAST 1.3E-83 89/9/22 

33/16/62 BREAST 1. 7E-84 
R YARROI 1. 7E-83 39/14/47 

36/15/68 R YARROI 2.8E-84 
KIDNEYS 1.4E-82 46/13/42 

32/18/52 KIDNEYS 2.1/IE-13 
LIVER 4.4E-B3 35/17/48 

32/18/62 LIVER 5.6E-84 
SPLEEM 3.7E-83 35/18/49 

32/18/52 ADRENALS 6.5E-84 
ADRENALS 4.4E-83 34/17/49 

32/18/62 SI IALL 1.9E-83 
SI IALL 3.4E-83 ll.I IALL 5.2E-83 9.8E-84 
ll.I IALL 8.9E-83 88/5/9 
LLl IALL 2.8E-82 5.2E-83 ll.I IALL 1.8E-fl2 1.7E-83 

c.E.D.E. 3.8E-13 
88l8/14 
3.1&83 C. E. D. E. 1.3E-83 

92l4/4 
8.&&84 

2.133 
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50-Year Committed Dose Equivalent Factors--rem/p[i Intake (Continued) 

'I 
1~ 1~ 1 

l Ingestion Inhalation Ingestion Inhalation 
CLASS D I y CLASS D I y 

l GI ABSORP 1.8E-82 1.8E-82 GI ABSDRP 1.8E-82 1.8E-82 
LONGS 1.5E-83. lONGS 5.2E-84 

l 3/3/94 1/5/94 
' l GONADS 1.4E-84 KIDNEYS 1. 4E-84 
l 38/18/48 45/22/33 
I KIDNEYS 4.1E-83 ST IALL 1.8E-83 1.4E-84 

~ 34/17/49 95/3/2 
.l LIVER 7 .4E-84 SI IALL 1.8E-83 1.5E-84 
l 34/17/49 95/3/2 
l ADRENAI..S 9.3E-84 lU IALL 1.8E-83 2.3E-84 

'1 34/17/49 98/3/1 

l ll.I IALL 7.8E-83 1.3E-83 LLI IALL 1.5E-83 2.3E-84 
91/4/5 96~3/1 

j LU IALL 2.8E-82 3.2E-83 c. E. D. E. 3.1E-84 1. E-84 
95,3/2 

c. E. D. E. 1. 7E-83 a. &8~ 

1WP\ 

1~ 
Ingestion Inhalation 

·.l 
CLASS D I y 

'I Ingestion Inhalation GI ABSORP 1.8E-82 1.8E-82 
l a..ASS b ' y WAGS 1. 7E-il3 

A 
GI ABSORP l.&E-112 1.11E-112 1/2/97 
LONGS 1.4E-14 KIDNEYS 1.2E-83 

j 
11/6/83 41/21/38 

GONADS 5.2E-115 SI IALL 2.3E-113 4.1E-114 
33/16/51 98/5/5 

KIDNEYS 1.8E-83 lU IALL 8.9E-83 1.4E-83 
.: .. 

32/16/52 96/3/1 
~1 LIVER 3.8E-84 Ll.I IALL 1.4E-82 2.2E-83 
-~i 32/16/52 96~3/1 

SPLEEN 3.1E-84 c. E. D. E. 1.5E-83 s. &e~ 
32/18/52 

ADRENAI..S 3.7E-84 
32/18/52 

199P\ lU IALL 4.4E-84 
LLI IALL 1.3E-83 2.8E-84 Ingestion Inhalation 

85l~18 CLASS D I y 
~.E. D. E. i.iE-04 ~.1 84 GI ABSDRP 1.8E-82 l.IIE-82 

LUNGS 2.~E-e4 
1/18/89 

Ul~ 
ST IALL 1.8E-13 1.1E-84 

98/1/1 
Ingestion Inhalation SI IALL 4.1E-84 

CLASS b ' y lU IALL 1.9E-84 
GI ABSORP l.IIE-82 1.8E-82 Ll.I IALL 1.5E-84 
LONGS ~.1E-83 ~.E. D. E. l.IIE-114 3.6E-115 

3/3/94 
~ GONADS 2.5E-84 

j 48/14/38 
~ KIDNEYS 6.5E-83 

34/17/49 Ingestion Inhalation 
LIVER 1.8E-83 CLASS 0 I y 

34/17/49 GI ABSORP 1.8E-82 l.&E-112 
ADRENALS 1.3E-83 WAGS 5.2E-113 

34/17/49 1/2/97 
lU IALL l.lE-82 1.9E-83 KIDNEYS 2. 9E-83 

98/4/6 44/22/34 
LLI IALL 2. 7E-82 4.4E-83 SI IALL 8.1E-113 1.4E-83 

~.E. D. E. 2.2E-83 
95l3/2 92/4/4 
1.2E=113 lU IALL 3.11E-82 4.4E-83 

96/3/1 
LLI IALL 3.7E-82 5.9E-113 

~.E. D. E. 4. 5E=IJ3 
97/2/1 
1. 5E-113 
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50-Year Committed Dose Equivalent Factors--rem/pet Intake (Continued) 

GOLD 

193Au 19811Au 
Ingestion Inhalation Ingestion Inhalation 

a...ASS b I y a...ASS b I y 
GI ABSDRP 1.8E-81 1.8E-Bl 1.8E-81 1.8E-Bl GI ABSDRP 1.8E-81 1.8E-Bl 1.8E-Bl 1.8E-81 
LONGS 4.8E-84 9.3E-84 1.8E-83 LONGS 3.5E-83 1. 9E-82 2.8E-82 

8/2/98 8/4/98 8/7/93 8/1/99 8/1/99 8/2/98 
GONADS 3.4E-84 1.3E-84 9.8E-86 1.8E-84 GONADS 2.4E-83 1.8E-83 1.8E-83 

84/13/23 88/19/13 88/22/12 82/17/21 83/18/19 
ll.AD IALL 8.5E-84 3.4E-83 8.5E-84 2.8E-84 ll.AD IALL 1.3E-82 6.9E-82 1.4E-82 8.3E-83 

43/28/37 58/48/4 88/22/18 36/18/49 58/39/11 85/18/17 
ST IALL 4.1E-84 SI IALL 4.8E-83 
SI IALL 9.3E-84 2.3E-84 2.7E-84 lU IALL 1.9E-82 7.4E-83 8.SE-83 

72/14/14 88/22/12 86/18/24 84/17/19 
ll.I IALL 2.6E-83 4.1E-84 8.3E-84 7.4E-84 Ll.I IALL 4.8E-82 8.5E-83 1.9E-82 2.2E-82 

96/3/2 73/13/14 88/22/12 
C. E. D. E. S. 7E-ll! 

91,4/5 86,11,23 83~18,19 
Ll.I IALL 3. 7E-83 8.3E-84 8.9E-84 1.1E-83 4. E=l! S. E- ! 4. E- 3 

C.E.b.E~ ii.IE-14 
91,4/5 
!. E=14 

72,14,14 88,22,12 
~. E- 4 ~. E- 4 

lRAu 

1M Au 
Ingestion Inhalation 

a...ASS b I y 
Ingestion Inhalation GI ABSORP 1.8E-81 1.8E-81 1.8E-81 1.8E-81 

Q.ASS b I y WACS !. 7E-14 i.SE-1! l.sE-13 
GI ABSDRP 1.8E-81 1.8E-81 1.8E-81 1.8E-81 8/1/99 8/2/98 8/3/97 
WAGS 7 .sE-14 ~.3E-I! ~.3E-13 GONADS 1.3E-83 

2/2/98 1/1/97 1/4/95 BUD IALL 9.3E-83 4.1E-82 1.8E-82 4.1E-83 
GONADS 2.4E-83 1.1E-83 8.9E-84 9.3E-84 37/17/46 58/41/9 85/19/16 

57/13/38 85/17/18 85/19/18 SI IALL 4.1E-83 
BREAST 2.4E-84 2.4E-84 lU IALL 1.7E-82 S.9E-83 7.8E-83 

35/14/61 34/12/54 88/11/21 86/18/17 
R IAARROI 5.5E-84 3.1E-84 3.2E-84 Ll.I IALL 2.4E-83 8.7E-83 1.4E-82 1.8E-82 

42/12/48 42/14/44 
ll.AD IALL 3.2E-83 1.1E-82 2.9E-83 1.3E-83 !:.E.b.E. ~.!E-13 

94,3l3 
~. E-1! 

88,11,21 85,18,17 
~. E- 3 1. E- 3 

39/18/43 51/41/8 88/19/15 
ST IALL 6.5E-84 

45/15/48 
1ft Au SI IAU. 3.8E-83 1.8E-83 1.1E-83 

88/14/21 84/19/17 Ingestion Inhalation 
ll.I IALL S.SE-83 1.8E-13 2.1E-83 CLASS b • y 

88/12/28 84/19/17 GI ABSDRP l.IE-81 1.8E-81 1.8E-81 1.8E-81 
Ll.I IALL 8.5E-83 2.1E-83 2.8E-83 3.2E-83 WAGS 1.4E-13 5. 9E-IJ3 s.!E-1! 

75/8/17 88/14/18 88/19/15 1/1/99 8/1/99 1/3/97 
REMAINDER 1.4E-83 1.8E-83 7.8E•18 BLAb IALL 4.1E-83 1.9E-82 4.4E-83 1.9E-83 

IT 
43/17/48 58/28/14 38/17/47 58/41/9 88/18/18 

8.88 8.88 8.88 ll.I IALL 7.4E-83 2.8E-83 3.8E-83 
C. E. b. E. ~.8E-83 l.3E-e§ 4.2E·i~ 1. iE-i§ 87/11/22 84/18/18 

Ll.I IALL l.SE-82 2.8E-83 8.3E-83 7 .4E-83 

196Au 
!:.E. b. E. 1.8E-I! 

95,3l2 
1. E-13 

87,11,22 84,18,18 
i.E-3 i.E-3· 

Ingestion Inhalation 
Q.ASS b ' y 
GI ABSORP 1.8E-81 1.8E-81 1.8E-81 l.IE-81 
WAGS ~.9E-8~ l.eE-81 

8/8/188 8/8/188 
GONADS 5.2E-84 
IUD IALL 3.8E-83 1.7E-82 

34/18/51 
lU IALL 3.5E-83 
Ll.I IAU. 9.8E-83 1.8E-83 

c. E. D. E. t.1E-d 
88l5/9 
i.1E=ea 3.6E-e3 l.2E-8~ 
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50-Year Committed Dose Equivalent Factors--rem/p!i Intake (Continued) 

21111Au 
Ingestion Inhalation 

CLASS b I y 
GI ABSORP 1.8E-81 1.8E-81 1.8E-81 1.8E-81 
LUNGS a.2E-aa 8.3E-83 8.7E-13 

1/1/98 8/4/98 8/7/93 
GONADS 3.8E-83 1.3E-83 1.8E-83 1.1E-83 

84/13/23 87/19/14 88/21/13 
ll.AD IAI...l.. 8.7E-83 2.8E-82 8.3E-83 2.3E-83 

43/28/37 58/46/6 88/21/11 
ST IAI...l.. 2.8E-83 
SI IAI...l.. 7 .4E-83 1.9E-83 2.2E-83 

71/14/16 88/21/13 
ll.IIAI...l.. 1.9E-82 3.2E-83 4.8E-83 6.6E-83 

92/4/4 72/13/16 87/21/12 
LLI IAI...l.. 2.7E-82 4.8E-83 8.7E-83 7 .8E-83 

~.~.b.~. 4.61:-83 
88l6l7 
2. 7~-83 

72l14,14 87l21l12 
2.2~- 3 2.1~-83 

-Au 
Ingestion Inhalation 

CLASS b I y 
GI ABSORP 1.8E-81 1.8E-81 l.BE-11 l.BE-81 
LONGS 4.6E-84 6.6E-ii4 6.9E=e4 

8/8/92 8/16/86 8/21/79 
ST IAI...l.. 1.7E-83 2.8E-84 

98/1/1 
SI IAI...l.. 9.6E-84 1.1E-84 

99/1/8 
lU IAI...l.. 4.8E-84 
ll.AD IAI...l.. 8.6E-84 2.6E-84 

~.E. b. E. I.9E-1~ 
62,31,7 
I. E- ~ 

43~57,8 
a. E- 6 7 .IE-86 

211Au 
Ingest. ion Inhalation 

CLASS b I y 
GI ABSORP 1.8E-81 1.8E-11 1.8E-81 l.IE-11 
LDNCS I.8E-A 1. 7E-i4 l.RE-1~ 

1/11/89 1/17/83 1/23/n 
ST IAI...l.. 7.1E-84 7.1E-16 

181/1/1 
SI IAI...l.. 2.4E-84 
ll.AD IAI...l.. 2.2E-84 8.3E-85 

~.E. b. E. 6.7E-86 
83l32l5 
3.6E-16 

43,67l1 
2. E-86 2.2E-il& 
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50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

MERCURY 

1~ (DRG) 1' (DRG) 
Ingestion Inhalation Ingestion Inhalation 

CLASS b • y CLASS b • y 
GI ABSORP l.I!JE•I!J8 4.1!JE-81 l.I!JE•88 GI ABSORP l.I!JE•I!J8 4.8E-81 l.I!JE•88 
WAGS 2.7E-84 1.3E-83 WAGS 4.4E-85 4.1E-84 

8/3/91 3/4/93 
GONADS 3.1!JE-84 9.8E-84 1.5E-84 GONADS 4.4E-86 1.2E-84 2.2E-85 

67/18/27 82/17/21 
BREAST 2. 7E-84 1.8E-84 BREAST 4.1E-85 

58/13/37 R WARROI 8.7E-86 
R WARROI 3.7E-84 3.8E-84 2.2E-84 KIDNEYS 3.5E-84 1.4E-84 1. 7E-84 

61/14/35 81/18/23 
KIDNEYS 2.1E-I!J3 9.3E-84 1.1E-I!J3 BRAIN 2.1E-I!J4 1.1E-84 

58/15/27 81/17/22 
BRAIN 1.4E-83 7.4E-84 ST IAU.. 5.9E-84 5.9E-84 1.8E-84 

68/18/28 88/5/9 
ST IAU.. 1.3E-83 1.3E-83 3.4E-84 SI IAU.. 8.7E-84 

78/8/22 l.LI IAU.. 1.3E-83 
SI IAU.. 2.1E-83 LLI IAU.. 1.8E-83 
U.I IAU.. 4.8E-83 REMAINDER 7 .8E-86 
LLI IAU.. 8.3E-83 IT 8.12 
REMAINDER 4.8E-84 c. E. D. E. l.iE-84 2.5E-84 7. 7E-85 

IT 8.12 
c.E.D.E. 5.4E-84 1.2E-8! !.DE-84 

1' (IN) 

1~ (IN) 
Ingestion Inhalation 

CLASS b • y 
Ingestion Inhalation GI ABSORP 2.8E-82 2.8E-82 2.8E-82 

CLASS b • y WNGS 4.1E-84 5.9E-84 
GI ABSORP 2.1!JE-82 2.8E-82 2.1!JE-82 2/4/94 8/8/92 
WNG5 l.!E-83 2.3E-83 GONADS 1.8E-84 4.1E-85 3.1E-85 

4/3/93 1/5/94 78/11/13 69/19/12 
GONADS 1.3E-I!J3 3.3E-84 3.2E-84 KIDNEYS 1.3E-I!J4 

n/9/14 78/17/13 47/22/31 
BREAST 1.6E-84 ST IAU.. 5.9E-84 1.8E-84 

45/15/48 88/5/9 
R YARRCI 2.2E-84 SI IAU.. 9.3E-14 l.SE-84 1.3E-84 

58/14/38 92/4/4 73/17/18 
KIDNEYS 8.5E-84 ll.I IAU.. l.SE-83 2.8E-84 2.7E-I!J4 

44/28/36 95/3/2 74/15/11 
ST IAU.. 1.3E-83 3.5E-14 LLI IAU.. 1.6E-83 2.4E-84 2.9E-84 

68/9/23 
c.E.b.E. 3.3E-il4 

96{3/2 73~14,13 
SI IAU.. 3.1E-83 6. 9E-84 7.4E-84 1. &84 1. E- 4 

86/8/9 71/16/14 
U.I IAU.. 7.4E-83 1.3E-83 1. 7E-83 

92/4/4 72/14/14 
1' (YAP) LLI IAU.. 9.3E-83 1.6E-83 2.2E-I!J3 

93,~3 72,14,14 Ingestion Inhalation 
C. E. D. E. l.~E-83 5. 84 ~- E- 4 CLASS b • y 

GI ABSORP 
WNCS 1.4E-8! 

1~ (YAP) . 
c. E. b. E. 1.6E-84 

Ingestion Inhalation 
ClASS b I y 
GI ABSORP 
CDNCS 4.~E-83 
c. E. D. E. S.BE-84 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

1 
1 
·i 

1~ (ORQ) 19~ (ORQ) 
Ingestion Inhalation Ingestion Inhalation 

.~ 
CLASS b I y CLASS b I y 
GI ABSDRP 1.8E•88 4.8E-81 1.8E•88 GI ABSDRP 1.8E•88 4.8E-Bl 1.8E•88 

' WRG5 1.4E-Ii• 6.6E-12• 8.9E-12• LONGS 4.8E-14• 1.9E-13• 

I 47/13/48 8/3/89 
GONADS 1.7E-81• 7.8E-82• 1.1E-81• GONADS 5.2E-84• 7.4E-84• 3.8E-84• 

.I 47/13/48 51/14/35 

1 BREAST 1.4E-81• 5.9E-82• 9.3E-82• BREAST 4.8E-84• 2.9E-84• 

] 
47/13/48 58/13/37 

R UARROI 2.2E-81• 8.9E-82• 1.4E-81• R UARROI 7.8E-84• 4.1E-84• 
47/13/48 58/13/37 

l KIDNEYS 1.1E•88• 4.4E-81• 7.8E-81• KIDNEYS 7.4E-83• 2.8E-83• 4.1E-83• 
47/13/48 52/14/34 

l BRAIN 9.3E-81• 3.7E-81• 5.9E-81• BRAIN 4.4E-83• 1.7E-83• 2.5E-83• 

! 47/13/48 52/14/34 

1 REMAINDER 2.9E-81• 1.1E-81• 1.8E-81• ST IAU. 1.3E-83 4.4E-84 .. 

i 
47/13/48 81/11/28 

; IT 8.18 8.18 8.18 SI IAU. 1. 7E-83 

1 
c.E.D.E. ~.SE-81• 1.IE-81• 1.8E=B1• ll.I IAU. 5.9E-83 

U.I IAU. 1.3E-82 
C. E. b. E. 1.1E-83• 1.7E-83• 8.2E-B4• 

1 

~~·(no 1 Ingestion Inhalation 
19~ (1M) ' CLASS b I y 

.1 
l GI ABSDRP 2.8E-82 2.1!1E-82 2.8E-I!l2 Insestion Inhalation 
J . 
-- -~~~..::-.: WRG5 3.1E-83• 7.4E=82• 8.lE=82• CLASS o ' y 

32/18/52 7/8/85 GI ABSDRP 2.BE-82 2.BE-B2 2.BE-82 
GONADS 5.5E-B3• 9.8E-B2• 2.7E-B2• WRG5 1.9E-83• 5.5E-83• 

32/18/52 28/38/42 5/3/92 l!l/2/98 
BREAST 3.3E-83• 7.4E-B2• 2.3E-82• GONADS 8.9E-84• 4.1E-B4• 3.5E-84• 

32/18/52 24/28/48 58/12/31!1 85/18/19 
R UARRDI 4.4E-83• 9.8E-82• 2.9E-82• BREAST 2.8E-B4• 

32/18/52 25/28/47 38/18/48 
KIDNEYS 2.1E-I!l2• 5.2E-81• 1.4E-81• R UARRDI 3.5E-84• 

32/18/52 27/31/42 41/18/43 
SI IAU. 5.5E-83 · 1.8E-81 KIDNEYS 3.BE-83• 

32/18/52 38/18/48 
ll.I IAU. 8.7E-B3 ST IAU. 4.1E-B4 
U.I IAU. 1.3E-82 3.4E-82 55/12/33 

31/28/43 SI IAU. 2.5E-B3 8.7E-84 
REMAINDER 8.3E-83• 1.4E-81• 4.4E-82• 11/9/28 

32/18/52 25/28/47 ll.I IAU. 9.8E-83 1.7E-B3 3.2E-83 
IT 8.88 8.18 8.18 88/5/7 88/12/28 

C. E. b. E. 8.8E-B3• l.2E=B1• 4.~E-B2• U.I IAU. 2.1E-82 3.4E-13 8. 7E-83 

C. E. b. E. 2.2E-e3 
92,4/4 89/12/19 
9. E=e4 1.3E-83 

1~ (YAP) 
Ingestion Inhalation 

19~ (YAP) 

1 
CLASS o I y 
GI ABSDRP Ingestion Inhalation · 
WRG5 i.1E-it. CLASS b ' y 
GONADS 1.4E-8h GI ABSDRP 

:J BREAST 1.1E-8h WAGS 9.3E-B3• 

·1 

R UARRDI 1.4E-Bh KIDNEYS 2. 7E-83• 
KIDNEYS 7 .4E-8h C.E.b.E. 1.3E-B3• 
SI IAU. 1.5E-81 
REMAINDER 2.1E-8h 

IT IUS 
c. E. b. E. 1. 7E-ei 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

19~ (ORC) 1911iug (ORC) 
Ingestion Inhalation Ingestion Inhalation 

CLASS o I y CLASS o i y 
GI ABSDRP 1.1JE•IJ8 4.8E-81 1.8E•81J GI ABSDRP l.IJE•88 4.1JE-81 1.8E•88 
LONGS 6.3E-85• 4.1E-84• LONGS 2.SE-84 l.SE-83 

5/3/92 5/3/92 
GONADS 8.7E-85• 1.7E-84• 3.4E-85• GONADS 2.9E-84 2.9E-84 l.SE-84 

58/18/28 54/14/32 
BREAST 8.3E-85• 3.6E-85• BREAST 2. 7E-84 1.6E-84 

51/14/36 52/14/34 
R WARRll1 9.6E-85• 8.1E-86• 5.6E-86• R YARRDI 3.7E-84 2.1E-14 

52/14/34 52/14/34 
KIDNEYS 8.3E-84• 2.5E-84• 3.3E-84• KIDNEYS 4.8E-83 1.8E-83 2.8E-83 

67/16/28 54/14/32 
BRAIN 3.7E-84• 2.8E-84• BRAIN 2.8E-83 l.SE-83 

67/16/28 54/14/32 
ST IALL 4.1E-84 4.1E-84 9.6E-86 ST IALL 1.2E-13 

78/7/17 SI IALL 1.8E-83 
SI IALL 5.9E-84 ll.I IALL 5.9E-13 
ll.I IALL 1.4E-83 LLI IALL 1.1E-82 
LLI IALL 1.4E-83 c. E. D. E. 7.1E-84 l.3E-83 5.5E-84 
REMAINDER 1.8E-84• 

IT 8.12 
c. E. D. E. I.~E-B~• !.BE-l~• I.IE-1~• 

19111ug (IN) 
Ingestion Inhalation 

1' (IN) 
cuss o I y 
QI ABSDRP 2.1E-82 2.8E-82 2.8E-82 

Ingestion Inhalation WNGS i.SE-13 ~.4E-13 
CLASS b I v 3/3/94 8/3/97 
QI ABSDRP 2.8E-82 2.8E-82 2.8E-82 GONADS 1.8E-84 
WRG5 ~.IE-I~• 8.7E-I~• 62/16/33 

3/3/94 8/8/94 R WARRll1 1.8E-84 
QONADS 2.3E-84• 6.9E-86• 4.8E-85• 41/17/42 

74/18/18 89/19/12 KIDNEYS 1.9E-83 
BREAST 3.2E-86• 38/19/43 

46/18/39 SI IALL 2.3E-83 4.8E-84 
R YARROI 4.8E-8S. 88/7/13 

49/16/!a ll.I IALL 9.3E-83 1.8E-13 2. 7E-83 
KIDNEYS 2.1E-84 92/4/4 71/12/17 

44/28/!a LLI IALL 1.7E-12 2.8E-13 5.2E-83 
ST IALL 4.1E-84 9.2E-86 96,3/2 78/12/18 

76/8/17 c. E. D. E. 1. 7E-13 6. E-84 1.8E-13 
SI IALL 8.5E-84 l.BE-14 1. 7E-84 

88/6/7 . 72/16/12 
ll.I IALL 2.1E-83 3.4E-84 4.1E-84 

19111ug (YAP) 94/3/3 73/16/12 
W IALL. 2.1E-83 3.4E-84 4.1E-84 Ingestion Inhalation 

¥:'~~~. ~,~,1: cuss b I y 
c. E. b. E. !.BE-n• GI ABSDRP 

LONGS 8.1E-83 
C. E. D. E. 9.BE-I~ 

19~ (YAP) 
Ingestion Inhalation 

cuss b I v 
QI ABSDRP 
WRG5 i.~E-13• 
c. E. D. E. 1.71:'=84• 
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1 50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 
1 
j 
J 

197Hg (ORQ) 1~ (ORQ) 
1 Ingestion Inhalation Ingestion Inhalation 
l CLASS b I y CLASS b • y 
l 

.j GI ABSORP 1.8E•88 4.8E-81 1.8E•88 GI ABSORP 1.8E•81 4.8E-81 1.8E•88 
LUNGS 2. 2E-S4 a.IE-114 LUNGS 2.1E-84 

8/3/89 1/9/91 
l GONADS 2.3E-84 2. 7E-14 1.3E-84 ST IAl..l.. 8.1E-14 8.1E-14 9. 2E-85 
1 

51/14/35 98/1/1 j 
l BREAST 2.1E-84 1.3E-84 SI IAl..l.. 3.7E-14 

51/13/37 ll.I IAl..l.. 1.7E-14 
--~ R WARROI 3.8E-14 2.1E-84 c. E. D. E. 4.9E-85 a.IE-85 3.1E-85 

J 58/13/37 

i 
KIDNEYS 3.8E-83 1.4E-13 2.1E-83 

51/14/35 
1~ (IN) i BRAIN 2.1E-13 8.1E-84 1.2E-83 

J 

t 
51/14/35 Ingestion Inhalation 

ST IAl..l.. 5.5E-14 CLASS b I y 
SI IAl..l.. 7.1E-84 GI ABSDRP 2.8E-82 2.8E-12 2.8E-82 

J ll.I IAl..l.. 2.5E-83 LUNGS 2.1E-il4 2.4E-84 
LLI IAl..l.. 5.5E-13 1/9/91 1/15/85 

·l c. E. D. E. 5.3E-84 7 .3E-14 3. 7E-14 ST IAl..l.. 8.1E-84 9.2E-15 .A 
98/1/1 

l SI IAl..l.. 4.1E-14 4.8E-86 

117Hg (IN) 
98/2/1 

ll.I IAl..l.. 1. 9E-14 
oi Ingestion Inhalation c. E. D. E. 8.5E-e5 3.4E-e6 2.8E-e6 
\ CLASS b I y ,, 

GI ABSORP 2.8E-12 2.8E-82 2.1E-12 
LUNGS a.IE-14 2.7E=I3 _:;:·\ 5/3/92 1/2/98 1-.. (YAP) 
GONADS 3.1E-14 1.8E-14 Ingestion Inhalation 

63/13/34 CLASS b I y 
BREAST 1.1E-14 QI ABSORP 

37/18/47 LUNGS s.sE-84 
R WARROI 1.8E-14 c. E. D. E. 8. 7E-15 

41/15/45 
KIDNEYS 1.5E-13 

35/17/48 
-.... (ORG) ST IAl..l.. 1.8E-14 

54/12/34 InS!!tion Inhalation 

l 
SI IAl..l.. 1.1E-83 2.8E-14 CLASS b I y 

71/9/21 QI ABSDRP 1.1E•II 4.1E-11 1.1E•I!II 
ll.I IAl..l.. 4.1E-1!13 7.1!1E-1!14 1.4E-1!13 LONGS 4.4E-13 1.8E=I3 4.1E-13 

87/5/8 88/11/21 33/9/58 
LLI IAl..l.. 8.9E-1!13 1. 5E-IJ3 3.1E-1!13 GONADS 5.2E-IJ3 2.7E-13 3.2E-13 

l c. E. D. E. 9.1E-14 
92,4/4 88,11,21 48/13/39 
4. E=14 5. E- 4 BREAST 4.4E-IJ3 1.9E-1!13 2.9E-1!13 

47/13/41!1 

1 
R I&ARROI 8.3E-IJ3 2.8E-13 4.1E-13 

117Hg (YAP) 
47/13/41 

·l 
KIDNEYS 7.1E-82 2.8E-12 4.4E-1!12 

Ingestion Inhalation 48/13/39 

l 
CLASS b I y BRAIN 4.4E-1!12 1.7E-1!12 2.7E-12 
QI ABSDRP 48/13/39 
LUNGS 4.8E-14 SI IAl..l.. 3.4E-1!13 
KIDNEYS 8.9E-I& ll.I IAl..l.. 8.7E-1!13 
c. E. b. E. 8.3E-15 LLI IAl..l.. 1.4E-12 

c.E.D.E. l.IE-12 s.sE-1!3 6.5E-83 

2.140 



50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

CLASS 
GI ABSORP 
LUNGS 

GONADS 

BREAST 

R WARROI 

KIDNEYS 

SI IAU. 

ll.I IAU. 

LLI IAU. 

REMAINDER 

IT 
c. E. D. E. 

CLASS 
GI ABSORP 
LONGS 
GONADS 
BREAST 
R WARROI 
KIDNEYS 
REMAINDER 

IT 
c. E. D. E. 

Insestion 

2.8E-82 

1.2E-83 

2.1E-83 

7.4E-83 

2.8E-82 

2.1E-113 

Insestion 

~(IN) 
Inhalation 

D • y 
2.8E-82 2.8E-82 
3.3E-83 3.3E-82 
28/18/78 8/1/99 
2.4E-83 
37/15/48 
2.8E-83 
33/16/51 
2.4E-83 
33/16/51 
2.5E-82 
32/16/52 
2. 7E-83 
39/14/47 
3.5E-83 
53/12/35 
5.2E-83 9.6E-83 
78/8/22 58/18/32 
2.8E-83 
32/16/52 

8.86 
4.8E-il3 4.5E-83 

~(YAP) 
Inhalation 

D I y 

1.2E-82 
3.2E-83 
2.9E-83 
3.5E-83 
3.6E-82 
4.1E-83 

11.24 
6.2E-113 

2.141 
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' 50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) cl 
:J 
1 
1 

THALLIUM 
l . 
'j 194tirl 197TI 

Ingestion Inhalation Ingestion Inhalation 

:.1 

CLASS o • y CL.ASS D i y 
GI ABSORP l.IE•e& 1. 8E•II GI ABSORP l.IE•el 1. 8E•IIJ 
lONGS 2.1E-84 LONGS a.&E-85 2.8E-14 

1 
3/11/87 5/4/91 

ST IALL l.SE-13 1.2E-14 GONADS 3.8E-86 1.7E-85 
93/2/6 81/17/22 

RfliAINDER 1.4£-84 BREAST 3.3£-86 1.9E-86 ... 
IT 51/14/35 l 8.88 <j ~.E. D. E. 1.1E-i5 !.3E-i5 R MARROI 4. 4E-86 2.5E-86 

·.·j 

I 52/14/34 
'I KIDNEYS 1.4£-14 7 .8E-86 
·j 

l"rl 
59/16/25 

; ST WALL 3.7E-84 7 .BE-15 
j Ingestion Inhalation 63/6/12 

d CL.ASS D I y RfliAINDER 8.1E-85 
.·~ QI ABSORP 1.8E•SI 1.8£•18 IT 11.18 
1 WNGS 3.SE-IS c.E.D.E. 6.9E-i5 4.3E-BS 
.l 5/11/84 

1 GONADS S.BE-88 2.1E-88 
67/22/11 q BREAST 3.8£-88 198lly1 

.:l 

1 41/15/44 Ingestion Inhalation 
.. ·~ R MARROW 4.1E-88 CL.ASS b • y 
·.; 42/17/41 OI ABSORP 1. IE•BI l.BE•SIJ i 
l ST IALL 2.8£-84 2.4£-85 lUNGS 1.4E-i15 4.4£-84 

·~l 

J 88/3/9 6/5/91 
·.~ RfliAINDER 4.8E-85 1.8E-15 GONADS 7 .8E-IS 3.5E-85 
·";! 

IT 
82/8/31 68/18/18 

.l 8.12 1.12 BREAST 7.1E-15 4.1E-85 
') C.E.o.E. r.ae:1s lUE-111 51/14/36 

R UARROI 8.1E-85 4.4E-85 
52/15/33 

., 

lily, 
KIDNEYS 2.4E-14 1.1£-114 

84/18/18 
lniJ!!tion Inhalation ST IALL 1.1£-13 1.8E-84 

CL.ASS b I f 85/4/11 
OI ABSORP 1.1E•II 1.1£•81 RBIAINDER 2.1E-84 
CURts J.iE-85 2JIE-84 IT . 1.18 

4/8/91 c.e.b.E. i.sE-t4 9.11:=85 
GONADS 3.2E-85 1.4£-85 

88/19/15 
BREAST 3.1E-85 1.7E-86 lt&y, 48/15/37 
R MARROW 3.4£-86 2.1E-16 Ingestion Inhalation 

Sl/15/35 CL.ASS b • y 
KIDNEYS 1.8E-84 4.8E-15 GI ABSORP 1.1E•el 1.8E•H 

83/18/19 LONGS 1.6£-84 4.ae-R 
ST IALL &.9E-84 8.9E-8& 9/6/88 

88/4/11 GONADS 1.9E-84 8.9£-85 
REMAINDER 1.2E-84 84/17/19 

IT 8.12 BREAST 1.8E-84 9.2E-16 
.1 c.E.b.E. 7.7£-85 4.1E-15 49/13/38 
;1 R IIARROI 1.7E-14 1.SE-14 

J 51/14/38 

;1 
KIDNEYS 4.1E-84 2.8E-84 

88/18/24 
ST fALL 9.3E-84 2.2E-114 

] 
11/7/22 

REMAINDER 4.1E-14 1.7E-14 

IT 
63/11/38 

1 1.18 11.18 
c. E. b. E. 2.6£-84 1.6£-84 

I 

j 
. I 
J 2.142 .:1 

:. :~ ~ 

.:·"3 
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Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

~~. 212TI 

Ingestion Inhalation Ingestion Inhalation 
b I y CLASS b I y 

':-._ 1.8E•88 1.8E•88 GI ABSORP 1.8E•88 1.8E•88 
4.8E-85 3. iE-04 WNdS 1.2E-83 i.!E-83 

5/3/92 28/8/64 
4.8E-85 2.4E-85 GONADS 1.3E-83 8.1E-84 

83/17/28 48/13/39 
4.4E-85 2.6E-85 BREAST 1.1E-83 7.8E-84 

52/14/34 46/13/41 

::.::-: 6.3E-85 3.6E-85 R YARROI 1.5E-83 9.3E-84 

--- 53/14/33 47/13/48 
1.9E-84 9.2E-85 BONE SURF 1.3E-83 8.1E-84 

-·; _;·_~.:~-:-~-. ·~ 61/17/22 47/13/48 
3. 7E-84 7.8E-85 KIDNEYS 3.4E-83 2.1E-83 

79/7/14 48/13/39 
ST IAI..L 1.7E-83 
SI IAI..L 1.5E-83 9.3E-84 

48/13/39 
RBIAINDER 1. 7E-83 1.1E-83 

IT 
47/12/41 

-,., 8.12 8.18 
c.E.b.E. 1. 5E-it3 9.8E-it4 

"Z~~~·~ 
Ingestion inhalation 

b I y 
1.8E•88 1.8E•88 214ra 4.8E-84 i.8E-83 

14/5/81 Ingestion Inhalation 
5. 9E-84 3.1E-84 Q.ASS b I y 

55/14/31 GI ABSDRP 1.8E•88 1.8E•88 
BREAST 4.8E-84 3.1E-84 CORdS 2.4E-it3 4.1E-83 

48/13/39 17/5/78 
R YARROI 5.9E-84 3.8E-84 GONADS 2.4E-83 1.5E-83 

49/13/38 47/13/48 
BONE SURF 5.2E-84 BREAST 2.4E-83 1.5E-83 
KIDNEYS 1.4E-83 7.8E-84 47/13/48 

53/14/33 R YARRDI 2.4E-113 1.8E-83 
ST IAI..L 1.2E-83 4.8E-84 47/13/48 

57/18/33 KIDNEYS 1.7E-112 1.1E-82 
RBIAINDER 8.5E-84 5.2E-84 47/13/48 

48/13/39 ST IAI..L 3.4E-83 1. 7E-83 
IT 8.18 8.18 52/12/36 

c.E.b.E. B.7E-84 4.BE-84 SI IAI..L 2.4E-83 1.5E-83 
47/13/48 

RBIAINDER 2.4E-83 1.6E-83 

211ya IT 
47/13/48 

1.12 8.12 
Ingestion Inhalation c. E. b. E. 3.2E-83 2.3E-83 

Q.ASS b I f 
GI ABSDRP 1.8E•88 1.1E•81 
LONas 2.1£-84 8.3£-84 

GONADS 2.3E-14 
18/4/88 
1.4E-84 

BREAST 
51/14/38 

1 
2.1E-14 1.2E-14 

' 

49/13/38 
-,- R MARROI 3.2E-84 2.8E-84 

BONE SURF 2.9E-84 
49/13/38 

1 KIDNEYS 1.8E-83 5.9E-14 
51/14/38 

l 
ST IAI..L 4.4E-84 1.7E-14 

58/11/31 
~ 

SI IALL 2.5E-84 
' RBIAINDER 2.7E-84 1.6E-84 

IT 
48/13/39 

1.12 IJ.18 
c. E. D. E. 2.9E-14 2.3E-il4 

2.143 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

LEAD 

19~ 199Pb 
Ingestion Inhalation Ingestion Inhalation 

CLASS 0 I y Cl.ASS 0 • y 
GI ABSORP 2.8E-81 2.8E-81 GI ABSORP 2.8E-81 ·2.i!E-81 
LUNGS l.3E-84 LUNGS 2.1E-84 

2/11/87 4/8/98 
GONADS 4.1E-86 8.1E-88 GONADS 1.8E-84 3.7E-86 

' 
88/12/8 84/9/7 

ST IAU.. 8.3E-84 8.3E-86 BREAST 4.1E-86 2.3E-86 

l 
92/2/8 47/14/39 

SI IAU.. 2.4E-1-4 3.8E-86 R WARRtll 8.3E-86 3.7E-86 ... 

93/4/3 62/18/32 
lU IAU.. 2.8E-84 2.8E-86 LIVER 6.2E-86 

~I 
91/6/4 48/17/37 

LLI IAU.. 9.2E-86 ST IAU.. 8.3E-84 1.8E-84 
REMAINDER 7.8E-86 84/4/12 

IT IJ.IJ8 SI IAU.. 8.3E-84 l.IJE-84 
~.E. D. E. D.~E-1~ ~-~E-1~ 92/4/4 

lU IAU.. 8.1E-84 1.3E-84 
.·, 93/4/3 
~, 1-,.. 

LLI IAU.. 4.1E-I-4 7 .IJE-86 
91/6/S 

Ingestion Inhalation RBIAINDER 1.6E-84 
ClASS b I y IT 8.88 i GI ABSORP 2.8E-81 2.8E-81 ~.E. b. E. 2.2E-B4 1 .sE-es 

:l LUNGS ~.iE-14 
:l 6/8/89 

GONADS 1.3E-14 3.7E-86 -,.. .·:· 87/11/22 
BREAST 2.7E-86 2.7E-86 Ingestion Inhalation 

42/16/43 CLASS b I y 
... R YARROI 6.6E-86 8.3E-86 GI ABSORP 2.8E-11 2.1E-81 .. 

43/18/41 LUNGS 1.3E0083 
."'::. LIVER 1.1E-1-4 7/4/89 

39/18/46 QO~DS 1.6E-83 4.1E-1-4 
-1 BONE SURF 1.8E-84 71/9/28 

43/19/38 R YARROI 8.3E-I-4 7.4E-1-4 
ST IAU.. 4.4E-1-4 8.SE-86 43/18/41 

79/8/16 BREAST 2.4E-84 .. SI IAU.. 6.2E-84 9.2E-86 42/14/44 
86/6/18 SI IAU.. 2.2E-83 6.6E-84 

ll.I IAU.. 8.3E-84 1.1E-I-4 74/8/18 
88/6/9 ll.I IAU.. S.SE-83 1.1E-83 

lLI IAU.. 3.8E-84 8.3E-15 85/S/11 
.. 81/7/12 LLI IAU.. 1.8E-82 1.7E-83 

RBIAINDER 7.8E-86 91/4/6 
IT 8.88 KIDNEYS 6.7E-84 

~.E. D. E. i.BE-14 7.7E-1~ 41/18/43 
LIVER 1.4E-83 

48/17/43 
BONE SUIF 2.8E-83 

c. E. b. E. i.SE-83 
43,18/39 
7. e-e4 

2.144 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

211Pb 212Pb 
Ingestion Inhalation Ingestion Inhalation 

CLASS b I y CLASS b I y 
GI ABSORP 2.11E-Bl 2.11E-111 GI ABSORP 2.8E-81 2.11E-111 
LUNGS S.SE-84 WAGS 2.4E-82• 6.9E-il2• 

5/4/91 35/15/511 
GONADS 6. 7E-114 1.4E-84 GONADS 2.1E-112• 5.6E-112• 

83/7/111 36/15/49 
BREAST 7 .4E-115 BREAST 2.4E-112• 5. 9E-112•· 

48/13/41 36/15/49 
R MARROW 2.4E-114 2.1E-84 R YARROW 9.6E-112• 2.5E-IIh 

41-/16/37 36/15/49 
BONE SURF 2.3E-85 BONE SURF 1.4E-IIh 3.5E-IIh 

48/17/43 36/15/49 
KIDNEYS 1.7E-84 KIDNEYS 3.5E-82• 8.9E-82• 

48/17/35 38/15/49 
LIVER 3.3E-84 LIVER 5.6E-82• 1.4E-8h 

44/17/39 35/15/58 
ST IAU. 7.11E-84 L.U IAU. 2.3E-82• 5.6E-112 
SI IAU. 1.4E-83 2.6E-84 38/15/49 

87/6/7 REMAINDER 3.7E-82• l.IIE-IIh 
ll.I IAU. 2. 7E-83 4.4E-84 38/15/49 

91/4/5 IT 8.12 1.12 
LU IAU. 2.8E-83 4.8E-84 c. E. b. E. 3.9E-82• 9.9E-112• 

93/4/3 
REMAINDER 3.6E-84 

IT 1.86 
~ c. E. b. E. 8. 'TE-84 2.4E-84 

Ingestion Inhalation 
CLASS b • y 

~ 
GI ABSORP 2.1E-11 2.8E-81 
WACS 7 .8E-84 

Ingestion Inhalation 7/4/89 
CLASS b I y QONADS 8.9E-84 2.2E-84 
GI ABSORP 2.1'iE-Il 2.8E-11 74/8/18 
WACS 4.4E=i4 R WARROI 4.4E-84 5.5E-14 

5/5/98 42/18/42 
GONADS 5.9E-84 1.2E-84 BONE SURF 2.8E-83 

85/8/7 41/17/43 
BREAST 1.1E-14 8.7E-15 BREAST 1.3E-114 

48/13/39 42/14/44 
R YARROW 1.8E-84 9.2E-85 KIDNEYS 4.4E-84 

53/15/32 41/18/43 
LIVER 1.5E-84 LIVER 9.8E-84 

47/17/38 39/18/45 
ST IAU. 1.1E-83 2.2E-84 SI IAU. 1.3E-83 3.1E-114 

79/5/18 78/8/18 
SI IAU. 1.8E-13 2.8E-14 l1.I IAU. 3.4E-13 6.3E-84 

91/5/4 88/5/9 
ll.I IAU. 2.2E-83 3.5E-84 LLI IAU. 8.7E-83 1.1E-83 

92/4/4 
c. E. b. E. 9.8E-&4 

92/4/4 
LLI IAU. 9.8E-84 1.7E-14 5.2E084 

89/8/5 
Ra.AINDER 3. 7E-84 

IT 8.88 
~ c.E.b.E. S.SE-84 i. 7E=i4 

Ingestion Inhalation 
CLASS b I y 
GI ABSORP 2.1E-11 2.1E-11 
R liARRol 8.3E-i3• i.8E-82• 

38/15/49 
BONE SURF 1.4E-12• 3.8E-12• 

38/15/49 
KIDNEYS 1.8E-13t 4.1E-13t 

38/15/49 
LIVER 3.4E-83• 8.5E-83t 

c. E. b. E. l.sE-83• 
38/15/49 
3. 7E-e3• 

2.145 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

219Pb 214Pb 

Ingestion Inhalation Ingestion Inhalation 
CLASS b I y CLASS 0 i y 

GI ABSORP 2.8E-81 2.8E-81 GI ABSORP 2.8E-81 2.8E-81 
LONGS 4.4E-B4 LONGS 6.6E-il2 

1/4/95 1/6/93 
BONE SURF 2.1E-84 GONADS 1.2E-84 

57/26/17 R WARRDI 4.1E-84 
ST IAU. 7.liE-84 1.8E-84 BONE SURF 4.1E-83 

1 97/2/1 ST IAU. 3.3E-83 
-.. · SI IAU. 8.1E-84 1.2E-84 SI IAU. 2.1E-83 
1 97/2/1 ll.I IAU. 9.3E-84 

.i ll.I IAU. 1.3E-83 1.9E-84 c. E. b. E. 6.8E-il4 6. 7E-i13 
98/2/1 

LLI IAU. 8.3E-84 9.6E-85 

'l c. E. D. E. 2.1E-il4 
98,3l1 
!1. E-116 

211Pb 
Ingestion Inhalation 

J CLASS D I y 
GI ABSORP 2.8E-81 2.8E-11 

J R MARROW S.6E·Ill• 1.4E•llh 

,j 
36/15/49 

.. , BONE SURF 8.1E•Ih 2.8E•I2t -.1 
-l 38/15/49 
·l KIDNEYS 1.8E•Ih 2.6E•Ih :j 

38/16/49 
LIVER 2.3E•Ih 5.8E•Ih 

c. E. D. E. 6.1E·ii• 
36,15,49 
I. E• 1• 

-~ . 

21t,. 
Ingestion Inhalation 

CLASS D I y 
GI ABSORP 2.8E-81 2.1E-11 
WNGS 4. 7E-il2 

ST IAU. 4.4E-83 
1/9/91 

SI IAU. 2.1E-83 
ll.I IAU. 8.5E-84 
~.E. D. E. -·4:-tE-84 i.iiE-83 

l mp.. 
Ingestion Inhalation 

CLASS 0 I y 
GI ABSORP 2.8E-11 2.8E-81 
LONGS 7.4E-i1 

1/1/98 -
R WARRDI &.6E-12 1.2E-81 

BONE SURF 8.3E-81 
48/21/31 
1.4E•81 
49/21/31 

LIVER 8.1E-12 1.8E-11 

KIDNEYS 4.1E-12 
48/21/31 

ll.I IAU. 8.3E-12 
LLI IAU. 7.4E·12 
e. E. D. E. 4.1E-il2 I.6E-ili 

2.146 



50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

BISMUTH 

211ai 212ai 
Ingestion Inhalation Ingestion Inhalation 

a.ASS b I y a.ASS b i y 
GI ABSDRP 5.8E-82 5.8E-82 5.8E-82 GI ABSDRP 5.8E-82 5.8E-82 5.8E-82 
WNGS 1.9E-84 2.6E-84 WNGS 3.1E-84 3.6E-14 

2/9/89 8/12/88 3/8/91 1/13/88 
GONADS 1.3E-84 2.2E-85 2.2E-85 GONADS 3.3E-84 5.8E-85 2.3E-85 

84/8/8 85/14/21 88/7/5 65/24/11 
KIDNEYS 2.4E-84 8. 7E-85 BREAST 7.8E-85 3.5E-85 

49/24/27 42/47/11 45/12/43 
ST IALL 8.5E-84 1.1E-84 R YARRDI 9.8E-85 4.1E-85 

88/3/9 51/13/38 
SI IALL 4.4E-14 8.3E-85 KIDNEYS 4.1E-84 1.3E-84 

91/4/5 59/28/13 41/58/9 
ll.I IALL 4.4E-84 8. 7E-85 7.8E-85 ST IALL 1.1E-83 1.9E-84 8.9E-85 

91/5/5 87/13/28 84/4/12 53/28/27 
LLI IALL 4.1E-84 8. 7E-85 1.1E-84 SI IALL 1.1E-83 1. 7E-84 

94/4/2 78/12/18 93/4/3 
REMAINDER 1.8E-84 l1.I IALL 1.2E-83 1.8E-84 7.4E-85 

l IT 8.88 93/4/3 89/22/9 
i ~.E. b. E. 1. 7E-84 B.IE-8~ ~.IE-8~ LLI IALL 3.SE-84 
'~ REMAINDER 2.9E-84 9.8E-85 
J 59/11/38 "" IT ·~ 

211ai 
1.88 8.88 

' ~.E. b. E. 3.SE-84 1.2E-84 6.6E-85 ., 

l 
Ingestion Inhalation 

a.ASS b I y 
GI ABSDRP 5.8E-82 5.8E-82 5.8E-82 

2Aai 1 WAGS ~.2E-e4 7.8E-84 
2/5/93 8/18/98 Ingestion Inhalation 

; GONADS 3.3E-84 5.9E-85 4.8E-85 a.ASS b • y 
·j . 88/8/8 78/18/12 GI ABSDRP 5.8E-82 5.8E-82 5.8E-82 1 KIDNEYS 7.8E-84 2.1E-84 LUHGS l.IE-83 2.1E-83 
~ 53/28/21 43/51/8 4/3/93 1/5/94 .. 
·~ ST IALL 1.3E-83 2.1E-14 GONADS 2.5E-83 4.4E-84 5.5E-84 
¥ 88/3/9 87/5/8 78/15/15 

Sl IALL 1.5E-83 2.3E-14 R YARRill 5.9E-14 2.5E-14 2.5E-84 
94/3/3 53/11/38 42/14/44 

ll.I IALL 1.9E-83' 2.9E-84 2.2E-14 BREAST 1.8E-84 1.9E-84 
96/3/2 73/18/11 47/18/43 33/13/54 

LLI IALL 1.1E-83 1.7E-84 1.8E-84 KIDNEYS 3.4E-83 9.3E-84 
95/3/2 72/14/14 44/28/38 48/43/11 

RBIAINDER 2.8E-14 ST IALL 1.7E-83 5.2E-84 
IT 8.88 52/13/35 

~.E.D.E. 4.~E-84 1.8E-i4 I.!E=I4 SI IALL 4.1E-83 7.8E-84 9.6E-84 
88/5/7 78/15/15 

ll.I IALL 7.8E-83 1.3E-83 1. 7E-83 
91/4/5 71/14/15 

LLl IALL 8.1E-83 1.3E-83 2.8E-83 
95/3/2 72/13/15 

REMAINDER 1.3E-83 4.8E-84 

IT 
41/17/42 

8.88 8.88 
t.E.b.E. 2.IE-ea 7.4E-e4 a.2E-e4 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

215gj 217ai 
Ingestion Inhalation Ingestion Inhalation 

CLASS b I y CLASS b I y 
GI ABSORP 5.8E-82 5.8E-82 5.8E-82 GI ABSORP 5.8E-82 5.8E-82 5.8E-82 
LONGS 1.5E-ea 1.6E-82 LONGS 2.6E-il3 1.2E-ili 

~ 8/4/88 8/1/99 6/3/91 8/8/188 

l GONADS 5.5E-83 1.3E-83 2.6E-83 GONADS 5.9E-83 1.4E-83 
~ nt7/16 59/18/31 74/7/19 

•1 'R YARROI 1.2E-83 7 .8E-84 KIDNEYS 2.6E-82 ., 

1 
44/12/44 

7.8E-83 
33/16/51 

BREAST 5.5E-84 1.4E-83 SI IALL 
41/11/48 16/5/79 ll.I IALL 1.5E-82 3.1E-83 

1 KIDNEYS 1.3E-82 3.7E-83 88/6/14 

J 34/16/58 36/31/33 L.LI IALL 3.4E-82 5.9E-83 
SI IALL 5.9E-83 1.5E-83 92/4/4 

l 71/8/21 IBAINDER 2.6E-83 
ll.I IALL 9.6E-83 2.1E-83 4.4E-83 32/15/53 

79/8/15 57/18/33 IT 8.88 
L.LI IALL 1.9E-82 3.2E-83 7.8E-83 c. E. D. E. 4.9E-il3 2.9E-il3 1.4E-il2 

.I 
98/4/8 82/18/28 

Ra.AINDER 2.4E-83 2.8E-83 3.2E-83 
33/15/52 1/1/98 2llllai j IT IUS 8.88 8.88 

c. E. b. E. 3.7E-8a 2.8E-83 a.!iE-83 Ingestion Inhalation 

1 
Q.ASS b I y 
GI ABSORP 5.8E-82 5.8E-82 S.BE-82 

218ai 
LONGS i.iE·ilfl 6.3E•IIi 

'j 1/1/98 8/8/181 
Ingestion Inhalation KIDNEYS 1.1E•II 1.1E•II1 

Q.ASS b ' y 33/18/51 

l GI ABSORP 5.8E-12 5.8E-82 5.8E-82 L.LI IALL 2.9E-81 
LONGS 3.5E-83 2.1E-a2 c. E. b. E. s.6E-82 8.8E-81 7 .SE•81 

8/3/91 1/1/99 
GONADS 1.1E-12 2.2E-13 4.4E-13 

88/8/14 83/11/28 
2llai R YARROI 2.3E-83 1.3E-13 

47/11/42 Ingestion Inhalation 
KIDNEYS 2.4E-82 8.3E-83 Q.ASS b I y 

34/18/51 42/38/22 GI ABSORP 5.1E-82 5.8E-12 5.8E-12 
SI IALL 1.2E-12 2.8E-83 5.2E-83 LONGS 1.6E.aa 

75/7/18 82/11/21 8/8/181 
ll.I IALL 2.3E-82 4.4E-83 9.3E-13 KIDNEYS 2.2E-82 2.1E-81 

84/5/11 83/18/27 31/15/54 
W IALL 4.4E-82 7.4E-83 1. 7E-82 l1.I IALL 2.1E-82 

92/4/4 85/18/25 L.LI IALL 5.8E-82 
IBAINDER 4.4E-83 3.3E-83 c.E.b.E. 6.9E-83 1.3E-il2 1.9E-11 

IT 
33/15/52 

1.88 8.88 
c. E. b. E. ii.IJE-13 3. 7E-IJ3 !i.9E-IJ3 

n;i 
Ingestion Inhalation 

Q.ASS b I y 
GI ABSORP 5.8E-82 5.8E-82 5.8E-82 
LONGS 1.3E-8l 1.4E-81 

8/7/93 8/14/88 
KIDNEYS 4.1E-83 1.8E-81 

81/31/8 
ST IALL 5.9E-83 
SI IALL 4.1E-83 
ll.I IALL 2.4E-13 
c. E. b. E. 9.9E-S4 2.1E-IJ2 i.tE-112 
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50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued} 

213ai 
Ingestion Inhalation 

CLASS 0 ' y 
GI ABSORP 5.8E-82 5.8E-82 5.8E-82 
LONGS 1.8E-81 1. 2E-81 

8/8/92 8/15/85 
KIDNEYS 2.2E-83 7 .8E-82 

62/31/7 
SoT IALL 4.8E-83 
SI IALL 2.7E-83 
lJ...I IALL 1.6E-83 
c.E.D.E. 6.8E-84 1. 7E-82 1.4E-82 

214gj 
Ingestion Inhalation 

CLASS b I y 
GI ABSORP 5.8E-82 5.8E-82 5.8E-82 
lONGS 4.4E-82 4.8E-82 

i 
8/13/87 8/18/82 

KIDNEYS 1.6E-82 
j 64/32/4 
t ST IALL 3.2E-83 

1 SI IAU. 8.5E-84 
c. E. b. E. 2.4E-84 6.3E-83 5.8E-83 

\ 
~ {\ 

i 

l 
I 

j 

l 
' 1 

I 

i 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

POLONIUM 

.·:j 
' i 

-·~·. 

2.150 



50-Year Committed Dose Equivalent Factors--rem/p(i Intake (Continued) 

ASTATINE 

217A\ 
Ingestion Inhalation 

a..ASS b I y 
GI ABSORP 1.8E•88 1.8E•88 1.8E•88 
LUNGS 7 .SE-84 l.BE-82 1.91:=82 

2/5/93 8/12/88 
GONADS 8.1E-84 
BREAST 7.8E-84 
R YARROI 8.1E-84 
THYROID 7 .SE-84 
BONE SURF 1 .aE-84 
ST IALL l.SE-83 
RBIAINDER 9.3E-84 

IT 8.24 
~.E. D. E. 8.9E-i4 i.9E-83 2.3E-83 

UlA\ 
Ingestion Inhalation 

CLASS b I y 
GI ABSORP 1.8E•II 1.8E•II 1.8E•II 
LUNGS 4.1E-82 6.6E-81 7 .aE-81 

2/3/96 1/7/92 
GONADS 4.1E-82 
BREAST 4.1E-82 
R YARROI 4.1E-82 
THYROID 4.1E-82 
BONE SURF 4.1E-82 
ST IALL 4.4E-82 
SI IALL 4 .. 1E-82 
li.I IALL 4.1E-82 
RBIAINDER 4.1E-82 

IT 8.12 
~.E. D. E. 4.1E-82 8.7E=i2 9.3E-i2 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

Ingestion 
CLASS 
GI ABSORP 1.8E•II8 
WNGS 2 .IE-113 

GONADS 
BREAST 
R YARROW 
THYROID 
BONE SURF 
ST IALL 
ll.I IALL 
REMAINDER 

IT 
C:E.D.E. 

CLASS 
GI ABSDRP 
WNGS 

GONADS 

BREAST 

R YARROW 

THYROID 

BONE SURF 

ST IALL 

SI IALL 
ll.I IALL 
REMAINDER 

IT 
c. E. D. E. 

2.1E-113• 
2.1E-83• 
2.1E-83• 
2.1E-83• 
2.1E-83• 
7.4E-83 
2.1E-83 
2.1E-83• 

8.18 
2.5E-113• 

Ingestion 

1.8E•88 
B.SE-83 

8. SE--83 

8.6E-83 

8.5E-83 

8.5E-83 

B.SE-83 

9.3E-83 

8.6E-83 
B.SE-83 
B.SE-83 

8.12 
8.6£-113 

FRANCIUM 

Inhalation 
D I V 

1.11E•88 
9.3£-112 
1/14/85 

i.iE-82 

~r 

b 
1.8E•88 
1.3E-82 
28/8/74 
6.2E-83 
48/13/39 
5.2E-83 
48/13/39 
5.2E-83 
48/13/39 
6.2E-83 
48/13/39 
5.2E--83 
48/13/39 
S.SE-83 
49/13/38 

5.2E-83 
48/13/39 

8.24 
8.1£-83 

Inhalation 
I y 

2.152 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued} 

RADIUM 

~ 227Ra 
Ingestion Inhalation Ingestion Inhalation 

CLASS o ' y CLASS o • y 
GI ABSORP 2.8E-81 2.8E-81 GI ABSORP 2.8E-81 2.8E-81 
LONGS 8.3E•81 LONGS 1.2E-83 

8/1/99 8/4/98 
GONADS l.SE-81 R UARROI l.SE-84• l.SE-84• 
R UARROI 1.8E•811 38/23/39 
BONE SURF 1.1E•I11 BONE SURF 3.1E-113• 3.8E-83• 
LLI WALL 1.8E•88 38/22/411 
~.E. D. E. G.GE-81 7 .GE·iii ST WALL 1.8E-83 

SI WALL 4.8E-84 
l.t.I WALL 2.3E-84 

22~ 
c. E. b. E. 2.2E-S4• 2.7E-U• 

Ingestion Inhalation 
CLASS 0 ' y 

~ GI ABSORP 2.8E-111 2.8E-81 
LONGS 2.4E·81 Ingestion Inhalation 

8/1/99 CLASS b I y 
GONADS 7.8E-82 GI ABSORP 2.8E-81 2.8E-81 
R UARROI 6.8E-81 lONGS 5.9E-ilt. 2.7E•ilh 
BONE SURF 5.9E•811 1/1/98 
lLI IALL 3.1E-81 GONADS 6.9E-8h 
LLI IALL 7.4E-81 BREAST 5.9E-8h 
C.E.D.E. !.!E-iii 2. 9E·ilil R UARROI 2.4E•811• 2.7E•8h 

37/21/42 
BONE SURF 2.1E•8h 2.4E•8h 

22'R. c. E. b. E. 1.2E•ilh 
38~21/41 
4. E•llil• 

Ingestion Inhalation 
CLASS b I y 
GI ABSORP 2.11E-81 2.8E-111 
LONGS 8.!E•ili 

GONADS 1.3E-111 
11/11/1811 

R UARRDI 8.3E-111 
BONE SURF 8.7E•1111 
c.E.b.E. 3.1E-8i 7 .GE·8i 

228Ra 
Ingestion Inhalation 

CLASS b ' y 
GI ABSORP 2.11E-81 2.11E-111 
LONGS G.9E•Ili 

GONADS 3.4E-11h 
8/11/1811 

R UARRDI 2.2E•IJI1• 
BONE SURF 2.5E•8h 2.8E•I1h 

c. E. b. E. i.iE•Ill1• 
38,22£41 
7. E•88• 

2.153 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

ACTINIUM 

224Ac 
Inhalat.ion 

b ' y CLASS CLASS 
Ingest. ion 

GI ABSORP 1.8E-83 1.8E-83 1.8E-83 1.8E-83 GI ABSORP 
LONGS 2.2E-iJi 8.5E-iJl 8.9E-iJi LONGS 

8/2/98 8/2/98 1/4/98 
GONADS 2.2E-82 GONADS 

35/18/47 
R YARROI 1.4E-81 R UARROI 

34/17/49 
BONE SURF 1.8E•88 BONE SURF 

34/17/49 
UVER 4.8E-81 UVER 

34/17/49 
c.E.O.E. SI IAU. 4.1E-83 

ll.I IALL 1.2E-82 
Ll.I IALL 2.7E-82 
c. E. D. E. 2.eE-83 1.3E=81 1.8E-11 1.1E-11 

CLASS 
225Ac GI ABSORP 

Ingest. ion Inhalat.ion lONGS 
CLASS b I y 
GI ABSORP 1.8E-83 1.8E-83 1.8E-83 1.8E-83 GONADS 
lUNGS 6.9E•88 6.8E•81 8. 7E•I1 R YARROI 

11/1/99 I/1/9V 8/1/SV 
R YARROI 1.4E•I1 BONE SURF 

32/18/62 
BONE SURF 3.7E-81 1.7E•I2 2.9E•Il UVER 

32/18/62 39/62/9 
UVER 4.8E•81 ST IAU. 

32/18/52 SI IAU. 
ll.I IAU. 3.8E-81 ll.I IAU. 
Ll.I IAU. 1.8E•I8 Ll.I IAU. 
c. E. D. E. iUE-e2 i.IE•Ii 7.5E•Ii a.&E•ii c. E. D. E. 

221Ac 
Ingest. ion Inhalat.ion 

CLASS D I y 
GI ABSORP 1.8E-83 l.IE-83 1.8E-13 l.IE-83 
lUNGS 3.4E•81 8.SE•II 8.9E•II 

1/1/SV 1/3/97 I/5/V6 
GONADS 2.1E-8h 

37/19/44 
R YARROI 1.2E•88 

37/19/44 
BONE SURF 1.6E•81 

37/19/44 
UVER 4.1E•88 

37/19/44 
SI IAU. 4.4E-82 
ll.I IAU. 2.1E-11 
Ll.I IAU. 4.1E-11 
c. E. b. E. 4.iJE-iJ2 1.3E·ifl• i.SE•iJS i.lE•SS 

2.154 

Ingest. ion 

1.8E-83 

3.1E•81 

2.8E•81 

2.5E•82 

6.8E•81 

1.4E•Ii 

Ingest. ion 

l.IE-13 

8.7E-84• 
1.11E-113• 

1.1E-12• 

3.1E-83 

2.3E-83 
4.1E-13 
8.9E-83 
7.8E-83 
2.1E-13• 

mAc 
Inhalat.ion 

b ' y 
1.8E-83 1.8E-83 1.8E-83 

5.6E•83 
8/8/188 

1.5E•83 3. 7E•82 
32/18/52 25/33/42 
9.6E•83 2.4E•83 8.5E•82 
32/18/52 25/33/42 8/2/98 
1.2E•85 3.8E•84 1.1E•84 
32/18/52 25/33/42 8/2/98 
2.7E•84 7 .8E•83 2.5E•83 
32~18,52 25~33,42 8l2~98 
6. E• 3 1. E• 3 1. 2 ·83 

Inhalat.ion 
o I Y 

1.8E-83 1.8E-83 l.BE-83 
1.3E-iJ1• 9.3E-01• 
1/8/188 l/li1BB 

4.1E-11• 1.1E-11• 
32/18/52 28/34/41 
5.2E•II• 1.3E•88• 
32/18/62 28/34/48 
1.4E•I8• 3.4E-81• 
32/18/62 28/34/48 

2.9E-i1• 8.7E-&2• i.iE-81• 



50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

THORIUM 

22Sn. 231-rb 
Ingestion Inhalation Ingestion Inhalation 

cuss b * y cuss b • y 
GI ABSORP 2.1!1E-84 2.1!1E-I!l4 2.1!1E-I!l4 GI ABSORP 2.1!1E-I!l4 2.1!1E-I!l4 2.1!1E-I!l4 
WRG5 2. 7E-I!ll 2.9E-8l WRG5 l.lE•I!l3• 

1!1/18/84 l!l/22/78 1!1/1!1/11!11!1 
ST WALL l.I!IE-1!12 R YARROW 1.1E•I!ll!lo 8.3E•I!l2• 2.6E•I!l2• 
SI WALL 4.1E-I!l3 25/33/42 8/2/92 
ll.I WALL 1.3E-I!l3 BONE SURF 1.3E•I!llo 8.1E•I!l3t 3.2E•I!l3• 
l:.E.D.E. §.2E-il4 3.2E-il2 !.~E-12 25£33£42 6£2~92 

~.E. D. E. ~.3E-I!li. 3.2E•B2• 2.6 •1!12• 

221n. 
231n. Ingestion Inh1lation 

CI..ASS b I y Ingestion Inhalation 
GI ABSORP 2.1!1E-84 2.1!1E-84 2.1!1E-84 CI..ASS b I y 
WNCS 8.§E•Ii 1.3E·I2 GI ABSORP 2.1!1E-84 2.8E-14 2.1E-14 

8/8/11!11 l!l/1!1/188 WAGS 2.9E-I!l3 3.3E-I!l3• 
R YARROW 2.1E-!J2 8.9E•I!l8 1!1/3/97 1!1/5/95 

35/47/18 R YARROW 2.9E-I!l4t 
BONE SURF 2.5E-81 1.1E•I2 38/39/31 

35/47/18 BONE SURF 3.4E-I!l3t 
ll.I WALL 9.3E-82 29/41/31 
LLI WALL 3.4E-81 SI WALL 1. 7E-83 
~.E.b.E. 3.i!E-12 1. ~E·ili i.i!E·ili ll.I WALL 7.1E-83 2.1E-83 2.3E-83 

72/12/18 67/21!1/13 
LLI WALL 1.3E-82 3.5E-I!l3 4.1E-I!l3 

22an. ~.E. D. E. i.3E-13 
72f12,18 67~21!1,13 
8. E- 4• 7. E- 4• 

Ingestion Inh1lation 
Q.ASS b I y 
QI ABSORP 2.8E-84 2.1!1E-84 2.8E-84 

232n. WNCS 3.6E·I2 2.i!E·I3• 
1/1/99 8/8/181 Ingestion Inh1lation 

R YARROW 7.1E-Ih 4.1E•I2t CI..ASS b I y 
28/34/41 QI ABSORP 2.1E-84 2.8E-84 2.8E-14 

BONE SURF 8.9E•I8• 5.2E•83• WNCS 3.~E·I3• 
28/34/41 8/8/188 

LLI WALL 4.8E-81 R YARROW 5.8E+I8• 3.3E•83• 1.5E•I3t 
I:. E. b. E. 3.8E-il• 2.6E•I2• 3.IE•I2• 25/33/42 8/2/92 

BONE SURF 7.1E•Ih 4.1E•I4• 1.9E•I4• 

m,. ~.E. b. E. 2.8E·Iil• 
25,33,42 8£2~92 
i.~E.~3. i.I-·13• 

Ingestion Inh1l1tion 
CI..ASS b I y 

234-n. QI ABSORP 2.8E-84 2.8E-84 2.8E-14 
WNG5 7.4E•I3• Ingestion Inh1lation 

8/8/111 Q.ASS b I y 
R WARROI 7.8E+88• 4.1E•I3• 1.7E•I3• GI ABSORP 2.8E-14 2.1E-14 2.1E-14. 

25/33/42 8/2/92 WNCS i. 7E-11 2.4E-Il 
BONE SURF 8.9E•Ih 5.2E•I4• 2.1E•84• 1/1/188 1/1/118 

25£33£42 8£2,92 ll.I WALL 5.8E-12 
~.E. D. E. 3.6E·ii• 2.8E•IS• i.7-·l!l3• LLI WALL 1.8E-81 7.8E-82 7.4E-82 

~.E.b.E. 1.3E-i2 
82,9/29 
2. E=12 

62£17£21 
3.3E-B2 

2.155 



i 
·i ., 
1 
1 50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 
1 

l 
l PROTACTINIUM 

227 ... 232p. 

1 Ingestion Inhalation Ingestion Inhalation 
CLASS b I v CLASS 0 I y 

I GI ABSORP 1.8E-83 1.11E-13. 1.8E-13 GI ABSORP 1.8E-83 1.8E-83 l.IE-83 

l LONGS 3.7E-Ii 4.1E-Ii tONGS 2.8E-Sh 
1/14/88 1/28/88 8/8/188 

1 ST IAU. 1.2E-82 GONADS 2.11E-83• 
i SI IALL 6.7E-83 R IIARROI 1.9E-83• 1.8E-81• 7.8E-82• 

l ll.I IALL 2.6E-83 25/33/42 7/2/91 
<:.E. b. E. 1.31:-83 4.41:-82 4.9E-e2 BONE SURF 1.9E-82• 2.3E•88• 8.9E-81• 

.j 25/33/42 7/2/91 
i 
I SI IAU. 4.1E-83 
-~ 228p. 

ll.I IAU. 1.1E-82 
l LLI IALL 1.9E-82 ·.~ 

Ingestion Inhalation t.E.O.E. 3.4E:-13• I.§E-12• B.sE-12• 
CLASS b I v 
GI ABSORP 1.8E-83 1.8E-13 1.8E-83 
lONGS 6.9&:81 3.4E•18 -... 8/8/181 1/8/181 

1 
GONADS 2.8E-13 Ingestion Inhalation 
R WARROI 3.3E-13 3.3E-11 CLASS 0 I y 

1 28/35/39 GI ABSORP 1.8E-13 1.8E-83 1.8E-83 
I BONE SURF 3.8E-82 4.1E•81 LUNGS 4.4E-82 6.3E-12• 

'1 
28/35/39 8/8/181 8/8/188 

SI IAU. 4.1E-83 GONADS 9.8E-84• 
l1.I IAU. 1.1E-112 BONE SURF 2.7E-12• 
LLI IAU. 1.9E-12 34/45/21 

j <:.E. b. E. 4.81:-83 ~.3E-Ii 4.iE-8i ll.I IAU. 1.3E-82 
i LLI IAU. 3. 7E-82 1.7E-12 1.8E-82 
1 81f9/38 62,17,21 

j -... !:.E.O.E. 3.3E-13• 7. E=l3• 8. E- 3• 

'1 Ingestion Inhalation 
J cuss b I v 

2J4p. 'i GI ABSORP 1.1E-13 1.11E-83 1.8E-83 
] LONGS 7.8E·Ii i.2E•8h Ingestion Inhalation 
1 1/1/181 8/1/181 CLASS b I y 
•j GONADS 2.6E-83 GI ABSORP 1.8E-83 1.8E-83 1.8E-83 

f 
R YARROI 6.7E-13• lONGS 3.11:=13 3.3E-83 
BONE SURF 7.4E-12• 7.1E•II• 1/7/93 8/12/88 

32/43/25 GONADS 1.2E-83 1.8E-14 2.3E-84 
ll.I IAU. 8.6E-13 73/18/11 88/25/9 

l LLI IAU. 2.4E-82 ST IAU. 2.9E-83 

~ <:.E.O.E. 6.8E-8!• i.1E·II• 1.6E•88• SI IAU. 6.6E-83 8.1E-84 1.8E-83 
74/16/11 87/26/8 

lU IAU. 1.1E-12 1.7E-13 2.1E-83 

231 ... 
76/18/9 87/26/8 

LLI IAU. 9.3E-83 1.3E-83 1.7E-83 
Ingestion Inhalation 75l18l9 88l25l7 

CLASS b I y <:.E. b. E. 2.1E-8! 8.sE-&4 7.4E-&4 
GI ABSORP 1.8E-83 1.1E-13 1.8E-13 
LUNGS 2.Bt•l3• 

1/8/188 
R WARHOl 2.1E•8h 2.8E•83• 1.1E•13• 

25/33/42 7/2/91 
BONE SURF 2.7E•I2• 3.2E•84• l,3E•84• 

<:.E. b. E. i.iE·Ih 
2Sl33l42 7l2,91 
i.3E•83• 8.6 •12 
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50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

URANIUM 

23lu 233u 
Ingestion Inhalation Ingestion Inhalation 

CLASS 0 • y CLASS 0 • y 
GI ABSORP 5.8E-82 2.8E-83 5.8E-82 5.8E-82 2.8E-83 GI ABSORP 5.8E-82 2.8E-83 5.8E-82 5.8E-82 2.8E-83 
LUHCS 7.4E•8i 1.2E•82 1.6E•82• WNGS 1. 2E•8i 5.9E•81 1.1E•S3• 

1/1/98 1/8/181 1/1/188 3/2/96 8/8/188 8/8/188 
R WARROI 1.8E•88t 1.8E•8h R WARROI 2.7E-81t 1.1E-82t 2.6E•88t 

33/16/61 33/16/51 
BONE SURF 1.3E•81t 6.2E-81• 1.2E•82t BONE SURF 4.4E•88t 1.7E-81t 4.1E•8lt 

33/16/61 33/16/51 
KIDNEYS 4.4E•81t 1.8E-81t 4.4E•81t KIDNEYS 1.7E•88t 7.8E-82t 1.7E•Sl• 

33/18/61 33/16/51 
ll.I IAU. 4.1E-81 ll.I IAU. 6.9E-82 
LLI IAU. 1.2E•88 1. 2E•88 LLI IAU. 1.9E-81 
~.E. D. E. B.4E-81• 1.2E-81• B.4E•8B• 1.4E•81 t8E•8h ~.E. D. E. ~.7E-81• 2.5E-82• 2.7E•88• 7.IE•88 1.3E•82• 

23Ju 234u 
Ingestion Inhalation Ingestion Inhalation 

CLASS 0 • y CLASS 0 • y 
GI ABSORP 6.8E-82 2.8E-83 6.8E-12 5.8E-82 2.8E-83 GI ABSORP 6.8E-12 2.1E-83 6.1E-82 6.8E-82 2.1E-83 
WNGS 8.9E-84 4.4E-83 s.sE-83 WNGS 1.2E•88 5.9E•81 1.1E•83• 

2/2/98 8/1/99 1/2/98 3/2/96 8/1/181 8/8/188 
GONADS 3.4E-14 3.8E-84 9.2E-16 R WARROI 2.7E-81t 1.1E-12t 2.6E•8It 

78/9/21 33/16/61 
R WARROI 4.8E-14 BONE SURF 4.1E•II• 1.7E-11• 4.1E•81• 

38/18/48 33/18/61 
BONE SURF 4.4E-83 KIDNEYS 1.7E•81• 7.1E-82t 1.7E•81• 

34/17/49 33/18/51 
KIDNEYS 2.7E-83 ll.I IAU. 5.9E-12 

36/17/48 LLI IAU. 1.8E-81 
SI IAU. 1.1E-13 1.1E-83 ~.E. D. E. ~.8E=il• 2.5E-82• ~.7E•B8• 7.1E•SS 1.3E•S2• 
ll.I IAU. 4.4E-83 4.8E-13 7.4E-14 1.7E-13 2.8E-13 

94/3/3 88/11/23 64/18/18 
LLI IAU. 1.1E-82 1.1E-82 1.7E-83 4.1E-83 4.8E-13 

23Su 98,3/1 87,18,23 64f18,18 !:.E. D. E. I.IE-13 I.IE-13 !. E=14 g_ E= 4 I. E- 3 Ingestion Inhalation 
CLASS 0 • y 
GI ABSORP 6.8E-12 2.8E-83 5.8E-82 S.IE-82 2.8E-83 

232u 
LONGS 1.1E•0i 5.6E•il 1.0E•03• 

3/2/96 8/8/188 8/~/188 
Ingestion Inhalation R WARR01 2.5E-11• 1.8E-82t 2.4E•88• 

CLASS b I y 33/18/61 
GI ABSORP 6.8E-82 2.8E-13 5.8E-82 6.8E-12 2.8E-83 BONE SURF 3.7E•IIt 1.8E-81t 3.7E•81t 
LONGS 9.3E•Il 6.6E·I3• 33/18/51 

8/8/188 8/1/188 KIDNEYS 1.8E•I8t 8.3E-82t 1.8E•I1t 
R WARROI 1.8E•81t 8.3E-82• 1.6E•I1t 33/18/61 

33/18/51 LLI IALL 2.1E-81 2.8E-81 
BONE SURF 2.4E•81t 1.8E•88t 2.4E•I2t 7.1E•81t ll.I fALl. 6.3E-82 

33/18/61 31/29/41 ~.E.D.E. ~.sE-ii• ~.SE-i~• ~.5E·8i• ~.7E•ii I.~E•82~ 
KIDNEYS 6.9E•88t 2.3E-11t 6.6E•I1t 

ll.I fALl. 8.7E-82 
33/18/51 

LLI fALl. 2.1E-81 
C. e. D. E. I.3E·II• a.gE-1~• I.~E·II• I.3E·II• B.7E·I~• 

~ l 
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50-Year Committed Dose Equivalent Factors--rem/~Ci Intake (Continued) 

238u 
Ingestion Inha I at ion 

CLASS 0 I 
GI ABSORP S.8E-82 2.8E-83 S.8E-82 5.8E-82 
LONGS i.iE•SI 5,6E•Si 

3/2/95 8/8/181 
R MARROI 2.5E-81• 1.8E-12• 2.4E•81• 

33/16/51 
BONE SURF 4.1E•II• 1.6E-11• 3.7E•81• 

33/16/51 
KIDNEYS 1.6E•I8• 6.7E-12• 1.6E•I1• 

\.LI IAI..I.. 
LLI IAI..I.. 

5.6E-12 
1.7E-11 

33/16/61 

y 
2.8E-13 
1.0E·83• 
1/8/181 

c.E.O.E. 2.5E-Si• 2.4E-82• 2.5E•BB• 8.7E·88 1.2E•B2• 

Ingestion Inhalation 
CLASS 

0 ' GI ABSORP 6.8E-12 2.1E-13 6.8E-12 5.8E-12 
y 

2.8E-13 
LUNGS 
R YARRDI 

BONE SURF 

KIDNEYS 

1. 7E-il2• 
1/1/99 

\.LI IAI..I.. 1.2E-82 1.3E-12 

LLI IAI..I.. 3.1E-12 3.3E-12 

C.E.O.E. 2.8E=e3 2.7E-13 

CLASS 
GI ABSORP 
LUNGS 

R MARROI 

BONE SURF 

KIDNEYS 

\.LI IAI..I.. 
LLI IAI..I.. 
c.E.O.E. 

Inhalation Ingestion 
0 ' y 5.1E-12 2.1E-13 6.1E-12 6.1E-12 2.8E-13 

i.IE•II 5.2E•Sl i.IE·I3• 
3/2/95 1/1/181 1/1/111 

2.6E-11• 1.1E-12• 2.4E•II• 
33/16/61 

3.7E•IIt 1.&E-11t 3.6E•I1t 
33/16/51 

1.&E•II• 6.3E-12t 1.5E•Il• 

&.6E-12 
1.7E-11 

33/16/&1 

2.3E=Ii• 2.3E-i2• 2.4E•il• 8.2E·81 1.2E•I2• 

Ingestion 
CLASS 
GI ABSORP 6.8E-82 2.8E-83 
LONGS 

KIDNEYS 

ST IAI..I.. 6.7E-14 6.7E-14 

SI IAI..I.. 
\.LI IAI..I.. 
LLI IAI..I.. 

C.E.O.E. 

2.2E-14 
1.&E-14 
2.2E-14 

7 .5E-85 

2.2E-84 
1. 5E-84 
2.3E-84 

7 .8E-85 

Inhalation 

0 ' S.8E-82 5.8E-82 
1. 6E-fl4 2 .iE-84 
1/11/88 1/13/87 
4.1E-1& 
38/19/43 
6.3E-8& 
98/1/1 

3.5E-15 7.4E-8& 

y 
2.8E-83 
2.3E-il4 
8/17/83 

8.9E-85 
95~4/1 
2. &15 

69,11,28 64,19,17 
3. E- 5 3. E- 5 

241u 
Ingestion Inhalation 

CLASS 0 ' y 
GI ABSORP 5.8E-82 2.8E-83 5.8E-82 5.8E-82 2.8E-83 
LUNGS 4.8E-03 8.5E-S3 8.9E-83 

1/2/97 8/5/95 8/8/92 
KIDNEYS 3.3E-83 

44/21/36 
SI IAI..I.. 7.8E-83 7.4E-83 1.2E-83 2.8E-83 

94/3/3 67/22/11 
\.LI IAI..I.. 2.5E-82 2.6E-82 3.7E-83 5.5E-83 6. 7E-83 

97/2/1 73/14/13 67/22/11 
LLI IAI..I.. 3.4E-82 3.5E-IJ2 5.2E-83 7.4E-IJ3 9.3E-83 

c.E.O.E. 3.9E-83 4.1E-13 
97,2l1 
I. E-83 

73,14,13 ·57f22,11 
I. E- 3 2. E- 3 

2.158 



50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

NEPTUNIUM(!) 

232Np m, 
Ingestion Inhalation Ingestion Inhalation 

CLASS b i y CLASS b i y 
GI ABSORP 1.8E-13 l.IE-83 GI ABSORP l.IE-83 1.8E-83 
GONADS 3.1E-16• 2.6E-84• LONGS S.SE-13 

26/32/42 8/1/188 
R WARHOl 1.4E-86• 1.6E-83• GONADS 8.9E-86• 6.5E-84• 

26/32/42 29/33/38 
BONE SURF 1.6E-14• 2.8E-12• R UARROI 3.4E-86• 4.1E-83• 

26/32/42 28/34/38 
UVER 3.8E-86• 4.4E-1113• BONE SURF 3.3E-84• 4.1E-82• 

26/32/42 28/34/38 
ST IAU.. 2.4E-84 UVER 1.3E-84• l.SE-1112• 
C. E. b. E. ~-~E-1~• LIE-I!• 28/34/38 

lU IAU.. 8.1E-84 
LLI IAU.. 2.3E-83 

m, c. E. b. E. 2.1E-84• 3.8E-83• 

Ingestion Inhalation 
CLASS b i y 

-,., (1E5Y) GI ABSORP 1.8E-83 1.8E-83 
LONGS I.!E-1~ Ingestion Inhalation 

8/16/M CLASS b i y 
GONADS 3.4E-87 GI ABSORP 1.8E-83 1.8E-83 
ST IAU.. 6.2E-86 GONADS 1.9E-ih 2.4E•8h 
SI IAU.. 2.4E-86 26/32/42 
lU IAU.. 1.6E-86 R WARHOl 1.1E•88• 1.4E•82• 
REMAINDER 6.7E-87 26/32/42 

IT 111.86 BONE SURF 1.4E•8h 1.8E•I3• 
C. E. D. E. ~.DE-Iii I.~E-Iil 26/32/42 

LIVER 2.9E•88• 3.6E•82• 

C. E. b. E. 7.9E-ih 
26/32/42 

~ 
9.9E•8h 

Ingestion Inhalation 
CLASS b I y 

-.., (22H) QI ABSORP 1.8E-83 1.111E-83 
LUHCS 5.9E-1! Ingestion Inhalation 

1/2/97 CLASS b i y 
GONADS 3.1E-84 1.3E-83 QI ABSORP 1.8E-1113 1.8E-83 

83/13/24 GONADS 1.4E-i·h 1.6E-12• 
BREAST 4.8E-84 26/32/42 

28/13/59 R YARROI B.lE-84• 1.8E-IIIh 
R UARROI 7.8E-84 26/33/41 

37/23/41 BONE SURF 1.1E-82• 1.3E•88• 
UVER 1.9E-13 26/33/41 

34/37/29 UVER 2.3E-13• 2.8E-IIIh 
Sl IAU.. 4.1E-83 1.6E-83 26/33/41 

63/12/26 LLI IAU.. 6.3E-83 
lU IAU.. 7 .8E-83 3.1E-83 C. E. b. E. 9.5E-14• 7 .IE-I~• 

M/12/24 
LLI IAU.. 1.6E-82 6.9E-83 

C. E. b. E. 1.7E-83 
66,11,23 
I. E-1 

2.159 



50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

237Np 
Ingestion Inhalation 

CLASS b I v 
GI ABSORP 1.8E-83 1.8E-83 
GONADS 9.3E-at. 1.1E·A2• 

28/32/42 
R WARROI 5.8E•88• 7.8E•82• 

28/32/42 
BONE SURF 7.8E•8h 8.9E•83• 

28/32/42 
LIVER 1.5E•8h 1. 9E•83• 

I!.E.b.E. 3.9E•BB• 
28,32,42 
4. E• 2• 

~ 
Ingestion Inhalation 

ClASS b I v 
GI ABSORP 1.8E-83 1.8E-83 
GONADS 1.9E-i!4• 7.8E-13• 

29/31/48 
R WARROI 4.1E-84• 4.4E-82• 

28/32/42 
BONE SURF 4.4E-83• S.SE-8h 

28/32/42 
LIVER 1.8E-13• 1.2E-Ih 

28/32/42 
SI IAU. 4.1E-83 
ll..I IAU. 1.8E-82 
LLI IAU. 3.3E-82 
I!. E. b. E. 3.4E-83• a.IE-8~• 

-.... 
Ingestion Inhalation 

a.ASS b I v 
GI ABSORP 1.8E-83 1.8E-83 
LONGS 8.9E-13 

8/2/98 
BONE SURF 5.2E-13• 

SI IAU. 3.2E-83 
34/43/23 

ll..I IAU. 1.4E-82 4.8E-83 

LLI IAU. 3.2E-82 
89/11/28 
1.1E-82 

I!. E. D. E. 2.!1E-i!3 
89,11,21 
2. r:: a. 

2' 
Ingestion Inhalation 

a.ASS b I v 
QI ABSORP 1.8E-83 1.8E-83 
WAGS 4.8E-i!4 

BONE SURF 
"8/14/88 
1.9E-84• 

GONADS 9.3E-88• 
28/33/41 

ST IAU. 1.4E-83 
SI IAU. 1.8E-83 
ll..I IAU. 7.4E-84 
LLI IAU. 1.8E-84 
c. E. b. E. 2.8E-84• 8.3E-iJS. 

2.160 



50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

PLUTONIUM(!) 

234Pu 237Pu 
Insestion Inhalation Ingestion Inhalation 

CLASS b j y CLASS b j y 
GI ABSORP 1.8E-83 1.8E-85 1.8E-83 1.8E-85 GI ABSORP 1.8E-83 1.8E-8S 1.8E-83 1.8E-I'JS 
WNGS 1. 7E-Itl 2.2E-Itl LONGS 8.1E-113 1.4E-Il2 

8/2/98 8/3/97 8/1/99 11/l'l/11!11 
GONADS 2. 7E-83 2. 7E-84 GONADS 2.7E-83 2. 7E-84 
BONE SURF 1.1E-81 R YARROI 9.3E-114 

38/47/17 38/37/33 
SI IALL 9.8E-84 9.8E-84 BONE SURF 8. 7E-83 
I.LI WALL 2. 7E-83 2.7E-83 32/43/26 
LLI WALL 4.4E-83 4.4E-83 LIVER 3.BE-113 
C:.E.D.E. i.2E-113 G.SE-114 2.4E-82 2.7E-12 31/42/27 

SI WALL 4.4E-84 4.4E-84 
I.LI IALL l.SE-83 1.SE-83 

23&p., 
W IALL 3.7E-83 3. 7E-83 1.7E-83 

69,9/32 
Ingestion Inhalation <:.E. D. E. I.IIE-113 4.111:-114 I. !:=113 I.~E-113 

CLASS b j y 
GI ABSORP 1.8E-83 1.8E-IIS 1.8E-83 1.8E-8S 
LUNGS 1.4E-IIS 1. 7E-IIS. 238p.. 8/17/83 8/28/88 
GONADS 2.8E-86• 2.8E-88• Ingestion Inhalation 
ST WALL S.8E-8& &.8E-86 a.ASS b • y 
SI IALL 1.9E-86 1.9E-86 GI ABSORP l.IIE-113 1.8E-86 1.8E-83 1.8E-IS 
I.LI IALL UIE-86 1.8E-86 LUNGS 1.2E·i3• 
REMAINDER 6.8E-16• 6.8E-88• 8/8/188 

IT 8.88 8.88 GONADS 8.6~81• 8.5E-83• 1.8E•82• 
<:.E. D. E. 1.4E-116• s.§E-116• i. 7E-88 2.iE-86• 26/33/42 

R WARROI 6.8E•81• 6.8E-82• 8.7E•82• 2.4E•II2• 
26/33/42 7/2/91 

238p.. 
BONE SURF 8.7E•I1• 8.7E-11• 8.1E•I3• 3.1E•83• 

26/33/42 7/2/91 
Insestion Inhalation LIVER 1.SE•I1• 1.SE-11• 1.8E•83• 8.7E•82• 

CLASS D I y 26/33/42 7/2/91 
GI ABSORP 1.1E-83 1.8E-86 1.11~83 1.8E-86 I.LI IALL 8.7E-82 
LUNGS 7.8E•i2• LLI WALL 2.1E-81 

1/8/181 <:.E. D. E. 3.!E•II• S.4E-12• 4.!E·I2• 3.11E·il2• 
GONADS 2.9E-Ih 3.4E•Ih 

26/34/41 
R YARROW 1.9E•81• 1.9E-12• 2.2E•12• 7.4E•Il• 

239Pu 26/34/41 7/2/91 
BONE SURF -2.3E•81• 2.3E-11• 2.8E•83• 9.8E•82• Ingestion Inhalation 

26/34/41 7/2/91 CLASS D I y 
LIVER 6.2E•II• 6.2E-12• 8.3E•82• 2.1E•82• QI ABSORP 1.8E-83 1.8E-86 l.IIE-83 l.IIE-116 

26/34/41 7/2/91 LUNGS 1.2E·I3• 
I.LI IALL 7.8E-82 8/8/1111 
LLI IALL 2.2E-81 2.2E-81 GONADS 9.8E-81• 9.8E-83• 1.2E•82• 
<:.E. D. E. i.3E•Bi• 3.BE-82• l.8E•82• 1.3E·i2• 26/33/42 

R WARROI 6.9E•81• 6.9E-12• 7.4E•I2• 2.8E•82• 

BONE SURF 7.8E•I1• 7.8~11• 
26/33/42 7/2/91 . 
9.3E•B3• 3.6E•83• 

LIVER 1.8E•I1• 1.8~81• 
26/33/42 7/2/91 
2.8E•I3• 7.8E•82• 
26/33/42 8/2/92 

I.LI IALL 8.3E-12 
LLI IALL 2.8E-81 
e. E. b. E. 4.3E·II• S.!E-12• 5.1E·I2• 3.3E·I2• 
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50-Year Committed Dose Equivalent Factors--rem/p.Ci Intake (Continued) l 
i 
l 

i 
J 2~ 243p., 
l Ingestion Inhalation Ingestion Inhalation I 

j CLASS b I y CLASS b I y 
I GI ABSORP 1.8E-83 1.8E-85 1.8E-83 1.8E-85 GI ABSORP 1.8E-83 1.8E-85 1.8E-83 1.8E-85 
l LONGS 1.2E·I3• LONGS 7.1E-84 a.sE-84 
..i 8/8/188 8/8/92 8/12/88 
i GONADS 9.8E-81• 9.8E-83• 1.2E•82• BONE SURF 8.1E-84• 

j 25/33/42 27/38/37 
R UARROI 5.9E•81• 5.9E-82• 7.4E•82• 2.8E•82• LIVER 1.8E-84 

25/33/42 7/2/91 27/37/37 
·! BONE SURF 7.8E•81• 7.8E-81• 9.3E•83• 3.5E•83• ST IALL 8. 7E-84 8. 7E-84 
' 25/33/42 7/2/91 SI IALL 1.1E-83 1.1E-83 
l LIVER 1.8E•81• 1.8E-81• 2.8E•83• 7.8E•82• Ll.I IALL 2.2E-83 2.2E-83 2. 7E-84 3.3E-84 
l 25/33/42 8/2/92 78/17/7 67/27/8 

i ll.I IALL 8.3E-82 LLI IALL 1.5E-83 1.5E-83 1.8E-84 2.3E-84 
LLI WALL 2.8E-81 78e7r 87/27'8 --1 C.E.D.E. 4.3E·II• s.aE-12• s.IE•I2• 3.3E·I2• C. E. b. E. 3.3E-14 3.3E-14 

1 
1. E- 4• L4E- 4 

:-~ 

l 

i 241Pu 2~ 
.l Ingestion Inhalation Ingestion Inhalation 
~ CLASS b I y CLASS b I y 
j GI ABSORP l.IE-83 1.8E-85 1.8E-83 1.8E-85 GI ABSORP 1.8E-83 l.IJE-85 1.8E-83 1.8E-85 

1 
LONGS 1.2E•Ih LONGS l.lE•i3• 

8/8/181 8/8/188 
GONADS 2.1E-82• 2.1E-84• 2.5E•88• 1.8E•88• GONADS 9.3E-81• 1.1E-82• 1.1E•82• :1 25/33/42 8/2/92 25/33/42 "j 

i R UARROI 1.3E-81• 1.3E-83• 1.5E•81• 8.3E•88• R UARROI 5.9E•88• 5.9E-82• 7.1E•82• 2.7E•82• 
l 25/33/42 8/2/92 25/33/42 7/2/91 
l BONE SURF 1.8E•88• 1.8E-82• 1.9E•82• 7.8E•81• BONE SURF 7.8E•I1• 7.8E-81• 8.5E•83• 3.3E•83• ., 25/33/42 8/2/92 25/33/42 7/2/91 i .; LIVER 3.2E-81• 3.2E-83• 3.7E•81• 1.8E•81• LIVER 1.8E•81• 1.8E-81• 1.9E•83• 7.4E•82• 
J 25/33-/42 8/2/92 25/33/42 8/2/92 
~ LLI WALL 1.8E-83 ll.I IALL 8.9E-82 

l C.E.b.E. 8.8E-12• 9.2E-84• I.8E•81• G.7E•I8• LLI IALL 3.1E-11 
t.E.b.E. 4.1E·II• !.4E=I2e 4.8E·I2• 3.1E·I2• 

1 
J 

1 242p., I 

I Insestion Inhalation 24&p.. 
CLASS b I y Ingestion Inhalation 
GI ABSORP 1.8E-83 1.8E-85 1.8E-83 l.IE-85 CLASS b I y 

I 
LONGS l.lE•83 GI ABSORP 1.8E-83 l.IE-85 1 .. 8E-13 1.8E-85 

1/1/188 LONGS 4.8E-13 5.2E-83 
GONADS 9.3E-11• 9.3E-13• 1.1E•I2• 1/5/95 8/8/92 

. 25/33/42 -- Sl IALL 4.8E-83 4.8E-83 1.8E-83 1.3E-83 
R UARROI 5.9E•II.-5.9E-12• 7.8E•82• 2.7~12• 74/14/12 87/23/18 

25/33/42 7/2/91 ll.I IALL 1.8E-82 1.8E-12 3.3E-83 4.1E-13 
BONE SURF 7.4E•81• 7.4E-81• 8.5E•83• 3.3E•83• 74/14/12 88/23/9 

25/33/42 7/2/91 LLI WALL 2.1E-12 2.1E-12 3.7E-13 4.4E,;83 
LIVER 1.8E•I1• 1.8E-11• 1.9E•I3• 7.4E•I2• 75{14,11 87~24,9 

25/33/42 8/2/92 t.E.b.E. 2.4E-13 2.4E-13 1. E- 3 I. E- 3 
l1.I WALL 5.9E-82 
LLI WALL 1.9E-81 
C. E. b. E. 4.lE•Ii• 5.8E-82• 4.SE•I2• 3.1E•i2• 
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50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

AMERICIUM( 1) 

237M 241M 
Ingestion Inhalation Ingestion Inhalation 

CLASS D • y CLASS 0 • y 
GI ABSDRP 1.8E-83 1.8E-83 GI ABSDRP 1.8E-83 1.8E-83 
LONGS 1.5E-84 LONGS 4.1E-83 

8/13/87 1/3/96 
GONADS 7.8E-85 GONADS 5.2E-83 1.8E-83 
ST IALL 3.3E-84 62/15/23 
SI IALL 2.6E-84 R YARRDI 1.1E-83 
l1.I IALL 2.2E-84 32/28/48 
LLI IALL 5.6E-85 BONE SURF 8.9E-83 
RBIAINDER 7.4E-85 26/35/39 

IT 8.86 LIVER 2. 7E-83 
I::. E. D. E. 7 .~E-1~ I.BE-1~ 28/35/37 

SI IALL 3.7E-83 1.3E-83 
67/12/21 

231M 
l.LI IALL 8.1E-83 2.8E-83 

67/12/21 
Ingestion Inhalation LLI IALL 1.4E-82 4.8E-83 

CLASS D I y 69/11/28 
GI ABSDRP 1.8E-83 1.8E-83 c. E. D. E. 2.9E-83 l.BE-83 
GONADS 2.1E-I~• 2.3E-14• 

26/33/41 
BREAST 4.4E-8S. 

241M R YARRDI 7.4E-85• 1.4E-83• 
25/33/42 Ingestion Inhalation 

BONE SURF 1.7E-82• CLASS D I y 
25/33/42 GI ABSDRP 1.8E-83 1.8E-83 

LIVER 3.7E-83• GONADs 1.8E•II• L2E•82• 
25/33/42 25/33/42 

ST IALL A.4E-84 R YARRDI 6.3E•II• 7.4E•82• 
SI IALL 4.1E-84 25/33/42 
ll.I IALL 4.4E-84 BONE SURF 8.1E•8h 9.3E•83• 
LLI IALL 1.3E-84 25/33/42 
REMAINDER 1.8E-84• LIVER 1.7E•8h 2.8E•83• 

IT 8.86 25/33/42 
I::. E. D. E. I.?E-8~• !Ue-i4• c. E. D. E. 4.SE•8i• 5.2E•82• 

231M 242MM 
In!l!ation Inhalation Ingestion Inhalation 

CLASS D I y CLASS D I y 
GI ABSORP 1.8E-83 1.8E-83 GI ABSORP 1.8E-83 1.8E-83 
LONGS 1.7E=i3 GONADS 9.6E-8h 1.2E•82• 

8/5/95 25/33/42 
GONADS 6.7E-84 R WARROI 6.3E•II• 7.4E•82• 
BONE SURF 7.8E-84 25/33/42 

31/48/29 BONE SURF 7.4E•8h 9.3E•83• 
ST IALL 8.5E-84 25/33/42 
SI IALL 1.9E-83 3.7E-84 LIVER 1.6E•Ih 2.8E•83• 

74/14/12 
l1.I IALL 5.5E-83 1.1E-83 c. E. D. E. 4.2E•8t• 

25/33/42 
6.1E•82• 

74/14/12 
LLI IAU. 6.3E-83 1.3E-83 

C. E. D. E. 1.8E-i3 
74£14£12 
4.eE-84 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) . < 

l 
I 242Aa 244Aa .l 

J 

Ingestion Inhalation Ingestion Inhalation 
cuss b I y ClASS b I y 
GI ABSORP 1.8E-83 1.8E-83 GI ABSORP 1.8E-83 1.8E-83 

,j LUNGS 2.8E-81 ODNAbs 1.6E-i13• 4.1E-A3• 
8/8/181 27/33/•8 

l BONE SURF 8.3E-83• 8.7E-8h R YARROI 2.5E-82• 
' 28/38/38 25/33/•2 

R YARROI 5.2E-82• BONE SURF 3.1E-8h 
28/38/38 25/33/•2 

LIVER 1.7E-Ih LIVER 7.8E-82• 

.• ~I 28/37/35 25/33/•2 
SI IAU. 1.8E-83 ST IAU. 1. 9E-83 
ll.I IAU. 8.3E-83 SI IAU. 4.1E-83 

.l LLI IAU. 9.8E-83 ll.I IAU. 1.8E-82 

. 1 l:.E.b.E. 1.2E-83• iUE-82• LLI IAU. l.lE-82 
c.E.b.E. 2.8E-83 1. 7E-82• 

·.-~ 243AII 
245AII Ingestion Inhalation ··1 

b I y Ingestion Inhalation 1 ClASS .. 
GI ABSORP 1.8E-83 1.8E-83 CLASS b I y 

·l GONADS 1.8E•81• 1.2E•82• GI ABSORP 1.8E-13 1.8E-13 
25/33/42 WAGS 4.8E-04 

. ~ R YARROI 8.3E•88• 7.4E•82• 1/11/89 d 26/33/42 BONE SURF 2.7E-14 
'l BONE SURF 8.1E•Ih 9.3E•I3• 28/3•/•1 
' 26/33/42 ST IAU. 8.5E-14 

_j LIVER 1.7E•Ih 2.8E•83• SI IAU. 8.9E-14 
l 25,33,42 ll.I IALL 9.8E-14 

'1 c. E. b. E. 4.~E·8I• £. E· 2• LLI IAU. 3.2E-14 

A 
c. E. b. E. I.aE-84 8.6E-85 

J 24411AII 
·:A 24811AII .. l Ingestion Inhalation 

:~ CLASS b I y Ingestion Inhalation 
.. QI ABSORP l.IE-13 1.8E-13 CLASS b I y 
::.; LUNGS 4.1E=14 GI ABSORP l.IE-13 1.1E-13 
--~ 1/9/91 WAGS 2.1E-84 

GONADS l.BE-14 1/17/83 

;J 26/33/42 BONE SURF l.IE-14 
R YARROI 1.8E-13• 25/33/•2 

} 26/33/42 ST IAU. 9.8E-84 
BONE SURF 1.3E-12• SI IAU. 3.1E-84 

l 
26/33/42 ll.I IALL 1.2E-84 

LIVER 3.1E-13• c. E. b. E. 8.4E-15 2.9E-85 
26/33/42 

., ST IAU. a.5E-14 

l 
SI IALL 2.8E-84 

248Aa c. E. b. E. 6.8E-85 a.IE-14• 
Ingestion Inhalation 

l CLASS b I y 

J QI ABSORP l.IE-83 l.IE-83 
WAGS •.lE-84 'j 

1/18/84 .. j ST IAU. 1.5E-83 
SI IALL 7.8E-84 
ll.I IALL 3.3E-84 
c. E. b. E. i.sE-e4 4.9E-85 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

CURIUM(l) 

238c. 242c. 
Ingestion Inhalation Ingestion Inhalation 

0 ' y CLASS 0 * y 
1.11E-113 1.11E-113 GI ABSORP 1.8E-fl3 1.8E-83 

3.2E-82 LONGS s.BE•81 
8/9/91 8/8/188 

4.1E-84• R WARROI 1.3E-8h 1.6E•8h 
2.8E-82• 28/36/38 
28/38/38 BONE SURF 1. 7E•88• 1.9E+82• 

28/38/38 
LIVER 4.4E-8h 4.8E•8h 

' -- 28/37/36 .. ~.-:. :;:. 
lU I ALL 7.4E-82 

; ·.~. LLI I ALL 2.3E-81 
-- ·- .-.. c.e.O.E. 1.1E-8h 1. 7E•8h :" ·,:.i~::_ 

·: ... ·~ . 
:. ~ ::----~=· :-<) 

.·,;··:::.. 

241c. 
Ingestion 243c. 

b y Ingestion Inhalation 
1.8E-83 CLASS o * y 

GI ABSORP 1.8E-83 1.8E-83 
8/8/188 GONADS 8.3E-81• 7.8E•8h 

8.7E-82• 7.4E•88• 26/33/42 
27/37/37 R MARRO I 4.1E•88• 4.8E•82• 

8.1E-8h 9.3E•8h 26/33/42 
27/37/37 BONE SURF 6.2E•Ih 8.3E•83• 

2.8E-8h 2.2E•8h 26/33/42 
28/38/38 LIVER 1.2E•Ih 1.4E•83• 

I I ALL c. e. b. E. 2.9E•8h 
26/33/42 
3.6E•82• 

241c. 
244c. 

Ingestion Inhalation 
Ingestion Inhalation CLASS o * y 

b I y GI ABSORP 1.8E-83 1.8E-83 
1.8E-83 1.8E-83 GO NAbs 4.8E-8h 6.9E•8h 

3.3E-ili 25/33/42 
8/8/181 R WARROI 3.3E•88• 3.7E•82• 

GONADS 4.8E-83• 2.9E-82• 25/33/42 
27/34/39 BONE SURF 4.1E•8h 4.8E•83• 

R MARRO I 1.8E-8h 25/33/42 
28/35/39 LIVER 9.8E•88• 1.1E•83• 

BONE SURF 1.9E-82• 2.2E•88• 25~33,42 
28/35/39 c. e. b. e. 2.3E•&8• 2. E• 2• LIVER 4.8E-8h 
28/36/39 

SI I ALL 3. 7E-13 
245c. l1.l I ALL 1.2E-82 

LLI I ALL 3.1E-82 Ingestion Inhalation 
c. e. b. e. 4.6E-83• I.~E-8i• CLASS b I y 

GI ABSORP 1.8E-83 1.8E-83 
GONADS i.IE•8il• 1.3E•82• 

26/33/42 
R WARRDI 8.3E•88• 7.8E•82• 

26/33/42 
BONE SURF 8.1E•8h 9.8E•83• 

25/33/42 
LIVER 1.7E•8h 2.1E•83• 

c. e. b. E. 4.SE•8h 
25/33/42 
5.4E•82• 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

248c. 
Ingestion Inhalation 

ClASS b I y 
CI ABSORP l.BE-83 1. 8E-83 
Col«DS l.DE·II• 1.2E·I2• 

'l.S/33/42 
R WARROI 8.3E•88• 7.8E•IJ2• 

25/33/42 
BONE SURF 8.1E•Ih 9.8E•13• 

26/33/42 
LIVER 1. 7E•Ih 2.1E•I3• 

~.E. b. E. ~.EE·II• 
25~33,42 
E. E· 2• 

247c. 
Ingestion Inhalation 

ClASS b • y 
CI ABSORP l.IE-13 l.IE-83 
GONADS 9.6E=Ih 1.1E·I2• 

25/33/42 
:.... R WARROI 5.9E•I8• 7 .IE•B2• 

. BONE SURF 7.4E•Ih 
25/33/42 
8.9E•83• 
25/33/42 

LIVER 1.8E•8h 1.9E•83• i 

25,33,42 f I:. E. D. E. ~.lE•II• ~- E• 2• I 
i 

248c. 
Ingestion Inhalation 

ClASS o I y 
GI ABSORP 1.8E-83 1.8E-83 
GONADS 3. 7E·h• ~.4E•I2• 

R IIARRill 2.4E•8h 
25/33/42 
2.8E+83t 

BONE SURF 2.9&82• 
25/33/42 
3.5&84• 

LIVER 8.3E•Ih 
25/33/42 
7.4&83• 

l:.E.b.E. l.i!IE•IIt '~'f'i! 
24tc. 

Ingestion Inhalation 
ClASS b I y 
CI ABSORP l.IE-83 l.IE-83 
LUHCS 2.8E-A 

8/14/88 
GONADS 4.4E-15• 

25/34/41 
R WARRDI 2.7E-84• 

26/33/42 
BONE SURF 3.4E-83• 

25/33/42 
LIVER 7 .4E-14• 

ST IAU. 7.4E·M 
25/33/42 

SI IAU. 5.2E-84 
ll.I IAU. 3.3E-14 
c.E.O.E. 9.SE-e5 2.2E-i4• 

2.166 



50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

BERKELIUM 

245ac 249Bk 
Ingestion Inhalation Ingestion Inhalation 

CLASS o ' y CLASS o j y 
GI ABSORP 5.8E-84 5.8E-84 GI ABSORP 5.8E-84 5.8E-84 
LONGS l.BE-82 GONADS 1.3E-83• 3.1E-8h 

1/1/99 25/33/42 
GONADS 9.6E-84 R YARRDI 8.1E-83• l.9E•8S. 
R YARROI 2.8E-13 25/33/42 

31/37/32 BONE SURF 1.8E-8h 2.4E•Ih 
BONE SURF 2.1E-82 25/33/42 

38/39/31 LIVER 2.1E-12• 5.2E•8S. 
LIVER 5.5E-83 25/33/42 

31/48/29 LLI WALL 8.3E-83 
SI WALL 2.4E-13 c. E. D. E. 6.8E-B3• 1.3E•Sh 
ll.I WALL 9.3E-83 
LLI IALL 2.3E-82 8.5E-83 

c. E. D. E. ~.3E-83 
68,18,24 
3. E- 3 2SIBk 

Ingestion Inhalation 
CLASS 0 ' y 

248Bk 
GI ABSORP 5.8E-84 5.8E-84 
LONGS 3.8E-iJ3 

Ingestion Inhalation 8/3/97 
CLASS o ' y GONADS 2.4E-84• 1.4E-83• 
GI ABSORP 5.8E-84 5.8E-84 28/33/41 
LONGS ~.9E-83 R YARROI 9.3E-83• 

1/3/98 25/33/42 
GONADS 2.4E-83 9.3E-14 BONE SURF l.1E-8h 

81/18/23 25/33/42 
BREAST 2.3E-84 UVER 2. 7E-82• 

33/12/56 26/33/42 
R YARRDI 1.2E-13 ST IALL 1.4E-83 

38/29/41 SI IALL 1.9E-83 
BONE SURF 1.1E-12 ll.I IALL 2.8E-13 

28/34/48 LLI IALL 1.3E-83 
UVER 2.9E-83 c.E.D.E. 5.8E-14• 6.9E-83• 

27/34/39 
SI IALL 3.3E-83 1.1E-83 

87/12/21 
ll.I IALL 8.7E-83 2.2E-83 

LLI IALL 1.1E-82 
68/12/21 
3.5E-83 

c. E. D. E. 1.9E-13 
71~11,19 
I. E- l 

247. 
Ingestion Inhalation 

ClASS 0 I y 
GI ABSORP 5.8E-84 5.8E-84 
GO NAbS G.~E-1!. 1.3E·I~• 

R YARRDI 3.3E•BB• 
26/33/42 
7.8E•82• 

BONE SURF 
26/33/42 

4.1E•8h 1.8E•84• 

UVER 8.9E•BB• 
26/33/42 
2.1E•83t 

c. E. D. E. 2.3E·IS. 
25,33,42 
5. E• 2• 
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50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

CALIFORNIUM ( 1) 

-d 244cr 251cr 

-! Ingestion Inhalation Insestion Inhalation 

j CLASS b I y CLASS 0 I y 
GI ABSORP 1.8E-83 1.8E-83 1.8E-83 GI ABSORP 1.8E-83 1.8E-83 1.8E-83 

A WAGS 6.9E-12 7.'4E-12• WAGS i.SE•II3• 
8/14/88 8/16/86 8/11/188 

·1 BONE SURF 4.8E-82• GONADS 4.1E-8h 
28/37/36 R WARROI 2.7E•88• 3.3E•82• 1.1E•82• 

;J 
ST IAU. 2.11E-83 26/33/42 8/2/98 
SI IAU. 5.2E-84 BONE SURF 3.4E•8h 4.1E•II3• 1.4E•II3• 

.·. !:.E. D. E. 1. 6E-il4 D.6E-13• D.9E-13• 25/33/42 8/2/98 
.~· LIVER 8.1E•88• 9.6E•II2• 3.3E•II2• 
'l 25/33/42 8/2,98 
_"J !:.E. b. E. i. 9E•IIh 

241cr 
2.2E•II2• 1.9-·112• 

Insestion Inhalation 
CLASS b I y 

2s1cr 
. ' GI ABSORP 1.8E-83 1.8E-83 1.8E-83 
:' WAGS 3.6E•II 4.8E·IIt Insestion Inhalation 

8/2/98 8/3/97 CLASS 0 ' y 

I 
BONE SURF 2.6E•H• GI ABSORP 1.8E-83 1.8E-83 1.11E-113 

33/43/24 WAGS l.3E•83• .. SI IAU. 1.3E-82 8/8/108 
.·:· ll.I IAU. 6.9E-82 GONADS 1.1E•II• 1.3E•82• 

U.I IAU. 1.3E-81 25/33/42 
d !:.E. D. E. 1.2E-112 4.9E-8i• 6.8E-8i• R WARRDI 8.7E•88• 8.1E•82• 3.1E•82• 

·I 26/33/42 7/2/91 
:~ 
"· 

BONE SURF 8.1E•8h 1.8E•84• 4.1E•83• 

241cr 
26/33/42 7/2/91 

·-· LIVER 1.8E•8h 2.2E•83• 8.5E•82• 
lnS!stion Inhalation 25l33l42 7l2~91 

.... ·, CLASS 0 ' y !:.E. D. E. 4.6E•8h 6.6E•82• 3.7~•112• 
GI ABSORP 1.8E-83 1.8E-83 1.8E-83 
WAGS 8. 7E•81 3.BE•82• 

8/8/188 8/8/188 
2&2cr R YARRDI 4.1E-8h 4.4E•8h 

.-.· 28/35/39 Insestion Inhalation 
- BONE SURF 4.8E+88• 5.8E•82• CLASS 0 ' y 

28/35/39 GI ABSORP 1.8E-83 1.SE-83 1.11E-83 
LIVER 1.2E•88• 1.4E•82• LONGS i.4E•II2 1.1E•83• 

28/35/39 8/8/181 8/8/181 
U.l IAU. 2.4E-11 GONADS 1.9E-Ih 
!:. E. 0. E. 2.DE-Ii• 3.BE•Ii• 4.3E·Ii• R YARRDI 1.3E•88• 1.4E•82• 

BONE SURF 1.8E•8h 
28/34/48 
1.8E•83• 

24tcr LIVER 4.1E•88• 
28/34/48 
4.8E•82• 

Ingestion Inhalation 28/34/48 
CLASS b ' y U.I IAU. 6.8E-81 
GI ABSORP 1.1E-83 1.8E-83 1.8E-83 C. E. D. E. 9.4E-ili• i.2E•I2• 1.3E•i2• 
LONGS 1.3E·I3• 

8/8/188 
GONADS 1.IE•88• 1.3E•82• 

25/33/42 
R WARRDI 8.7E•88• 7.8E•82• 3.1E•82• 

26/33/42 7/2/91 
BONE SURF 8.1E•8h 1.8E•84• 3.7E•83• 

26/33/42 7/2/91 
LIVER 1.8E+Ih 2.1E•I3• 8.6E•82• 

C. E. D. E. 4.BE•II• 
25,33,42 7l2~91 
6.~E.~2• 3.8M•I2• 

-~ 
l 
1 

_; 

~ 
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50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued) 

253cf 
Insestion Inhalation 

CLASS o I y 
GI ABSORP 1.8E-83 1.8E-83 1.8E-83 
LONGS 1.•E•Bl 2.5E•8h 

1/1/181 1/8/111 
R WARROI l.•E-82• 
BONE SURF 1.7E-Ih l.BE•Ih 

33/.3/24 
LIVER 4.8E-83• 4.4E•II• 

33/43/24 
l.l.I IALL 7.8E-13 
LLI IALL 2.BE-12 
l:.E.o.E. §.~1:-~:J. ~.51:·~~. !.~E·~~. 

254cf 
Insestion Inhalation 

ClASS o I y 
GI ABSORP 5.8E-14 S.IE-14 S.IE-84 
LONGS i.!E·il! ~.4E•il! 

8/1/118 8/8/181 
GONADS 2.1E•II 
R YARR01 l.BE•II 
BONE SURF 1.BE•I1 l.SE•83 

32/42/28 
LIVER 4.BE•I8 4.1E•82 

32/42/28 
SI IALL l.SE+II 
l.l.I IALL 4.1E•88 
LLI IALL l.1E•I1 c. E. D. E. 2.SE•88 2.2E·82 2.8E•III2 
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50-Year Committed Dose Equivalent Factors--rem/~i Intake (Continued} 

l 
l EINSTEINIUM ~J 
., 
1 
l 251Es 2~ 
~ 

Ingestion Inhalation Ingestion Inhalation 
CLASS b ' y CLASS b I y 
GL ABSORP 5.1E-14 5.1E-14 GI ABSORP 5.1E-14 5.1E-14 

.j CO NAbs 7.4E-85• 9.3E-8'4• tONGS 3.3E·81 
.l 25/33/42 1/1/99 . ' 

' R MARROI 4.4E-15• 5.9E-13• BONE SURF 2.4E•Ih 1 25/33/42 33/43/24 
1 BONE SURF 3.2E-14• 7.4E-12• ll.I IAI..l 7.4E-12 
·J 25/33/42 LLI IAI..l l.SE-11 ~1 .:, LIVER 9.2E-IS. l.SE-12• c. E. b. E. 1.5E-82 '4. 7E-8i• 
.J 
. -~ 25/33/42 
~ 

.j ST IAI..l 2.4E-14 
j SI IAI..l 2.7E-14 ·.·, 254es J ll.I IAI..l 3.2E-14 
j LLI IAI..l 1.1E-14 Ingestion Inhalation ,) 

J c. e. b. E. 9.5E-15• '4.2E-13• CLASS b ' y 

J 
GI ABSORP 5.1E-14 5.1E-14 
LONGS 6. 7E•Sl 

j 251Es 1/1/111 
··~ GONADS 2.8E-12• 
J Insest.ion Inhalation R MARROI 1.8E-8h 4.1E•8h 
} CLASS b ' y 28/35/39 ,i 
~ GI ABSORP S.IE-14 S.IE-14 BONE SURF 2.2E•II• 5.2E•82• '! 

.1 LONGS 1.5E-12 28/35/39 
'j 1/3/97 LIVER 6.8E-Ih 1.3E•I2• 
·l GONADS 2.8E-84 28/35/39 
1 R MARRDI 3.7E-13 LLI IAI..l 3.2E-81 

27/35/38 c. e. b. E. 1.5E-Ih 3.6E•Sh 
BONE SURF 4.8E-12 

27/35/38 
LIVER 1.8E-12 

27/38/37 
SI IAI..l 9.3E-84 
ll.I IAI..l 3.2E-83 
LLI IAI..l 6.9E-83 
c.E.b.E. 6. 7e-a'4 '4.3E-13 

253e. 
Ingestion Inhalation 

CLASS b I y 
GI ABSORP S.IE-14 5.8E-84 
LONGS 2.3E·Ii 

8/1/181 
BONE SURF l.IE-11 1.7E•81 

38/47/17 
LIVER 2.8E-12 
ll.I IAI..l 8.1E-12 
LLI IAI..l 2.4E-11 
c. e. b. E. 2.4E-e2 3.3E•Bi 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

FERMIUM 

25'f. 2S7F• 

Ingestion Inhalation Ingestion Inhalation 
CLASS b ' y CLASS b i y 
GI ABSORP 5.8E-84 s.eE-84 GI ABSORP s.8E-84 s.8E-84 
LONGS 2.3E•88 LONGS 8.1E•8h 

8/3/97 8/8/188 
BONE SURF 2.1E•88• R WARROI 7.4E-82 1.6E•81 

38/48/38 29/38/33 
LIVER 5.6E-8h BONE SURF 9.3E-8h 2.8E•82• 

38/41/29 29/38/33 
SI IAI..l 1.3E-82 LIVER 2.6E-8h 6.2E•8h 
l.LI IAI..l 6.6E-82 29/38/33 
LLI IAI..l 9.6E-82 l.LI IAI..l 8.9E-82 
!:.E. b. E. §.§E-iJ! !.8E-iJI• LLI IAI..l 2. 7E-81 

!:.E. b. E. 7.3E-i2• 2.1E•8h 

2~ 
Ingestion Inhalation 

CLASS b I y 
GI ABSORP 6.8E-84 6.8E-84 
LUNGS !.4E•iJ8 

8/8/188 

I 

BONE SURF 1.4E-82 2.6E•88• 
38/47/17 

'' LIVER 4.1E-83• 
I' l.LI IAI..l 1.2E-82 
i) LLI IAI..l 3.6E-82 

~.E. b. E. 3.GE-83• 4.8E-ih 

~ 
Ingestion Inhalation 

CLASS b I y 
GI ABSORP 5.8E-84 6.8E-84 
LONGS 4.1E-il 

1/18/91 
ST IAI..l 5.2E-13 
SI IAI..l 8.7E-83 
l.LI IAI..l l.IE-12 
LLI IAI..l 6.2E-83 
~.E. b. E. i.ee-i! 4.9E-i2 

2"F. 
Ingestion Inhalation 

CLASS b ' y 
GI ABSORP S.IE-84 S.IE-84 
LONGS i.9E•8i 

SI IAI..l 1.4E-82 
1/4/98 

l.LI IAI..l 6.8E-82 
LLI IAI..l 9.3E-12 
c.E.b.E. 9. 7E-8! 2.!E-11 
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50-Year Committed Dose Equivalent Factors--rem/pCi Intake (Continued) 

··1 

j MENDELEVIUM 

1 
l 257 ... 
l Ingestion Inhalation 
l CLASS b I y 

j GI ABSORP 5.8E-84 5.8E-84 
LONGS 2.4E-ili 

8/2/98 
GONADS 8.9E-85• 

l 
R YARROI l.SE-84• 3.3E-82• 

29/39/32 
BONE SURF 2.8E-83• 4.1E-8h 

29/39/32 

1 
LIVER 5.2E-84• 1.1E-8h 

29/39/32 

1 ST IALL 7.8E-84 
., SI IALL l.lE-83 
3 ll.I IALL 2.8E-83 l 
~ lli IALL 2.4E-83 
l ~.E. b. E. S.4E-84• S.2E-12• 

J 

J 258a.t 

f 
Insestion Inhalation 

c 
CLASS D I y 

:j GI ABSORP 5.8E-84 5.8E-84 
LONGS 5.2E•8h 

1 8/8/188 
3 R YARROI 5.8E-82• 1.2E•8h 

j 28/37/35 
BONE SURF 7.8E-8h 1.8E•82t 

28/37/35 
LIVER 1.9E-8h 4.1E•8h 

28/37/35 
ll.I IALL 9.3E-82 
lli IALL 2.8E-81 
~.E. b. E. 8.1E-82• 1.5E•8h 
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50-Year Committed Dose Equivalent Factors--rem/~Ci Intake (Continued) 

Endnotes 

* 

(1) 

Indicates that less than 90% of the total 50-year committed dose equivalent 
is received in the year following intake. 

Includes new f1 values as reported in ICRP Publication 48. For ingestion, 
it is assumed that individual organ doses, except for the gastrointestinal 
tract, change in proportion to f1 for all organs, including the 11 Remain­
der.11 Gastrointestinal doses are unchanged because very little material 
is absorbed in the upper portions of the tract. For inhalation, it is 
assumed that the effective dose equivalents are unchanged even though 
the f1 values have changed. This is because the contribution to organ 
dose from inhalation is mainly dependent on transfer from lung to blood 
when f1 values are small. Also, the gastrointestinal tract dose would 
be unchanged because the fraction of activity passing through the tract 
is 1.0 - ft. 
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l 2.4 ALTERNATIVE ABSORPTION FACTORS AND LUNG RETENTION CLASSES 
FOR SPECIFIC COMPOUNDS 

1 

] Element/ Atomic Lung 
i Symbol Number Compound _fl_ Retention Class 
j 

·~ Actinium 89 Oxides, hydroxides lE-3 y 1 
:l (Ac) Halides, nitrates lE-3 w 

l All others lE-3 D 

l Aluminum 13 Oxides, hydroxides, lE-2 w i 
l (Al) carbides, halides, 
i nitrates, elemental 
l form ·J 

1 All others lE-2 D 
1 
I Americium 95 All forms lE-3 ' w J (Am) A .. 

j Antimony 51 Oxides, hydroxides, lE-1 D 
(Sb) halides, sulphides, 

l sulphates, nitrates 
~ All others lE-2 w J 

:.~ ., 
l Arsenic 33 All forms 5E-1 w 

1 
(As) 

Astatine 85 All (as a halide) lE+O W or D; dependent 
(At) upon associated 

element 

Barium 56 All forms lE-1 D 
(Ba) 

·I Berkelium 97 All forms 5E-4 w 
(Bk) 

Beryllium 4 Oxides, halides, 5E-3 y 
(Be) nitrates 

All others 5E-3 w 

Bismuth 83 All except nitrates 5E-2 w 
(Bi) Nitrates 5E-2 D 

Bromine 35 Bromides lE+O W or D; dependent 
(Br) upon associated 

element 
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Element/ Atomic Lung 
Symbol Number Compound _f1_ Retention Class 

Cadmium 48 Oxides, hydroxides SE-2 y 
(Cd) Sulphates, halides SE-2 w 

All others SE-2 D 

Calcium 20 All forms 3E-1 w 
(Ca) 

Californium 98 Oxides, hydroxides 1E-3 y 
(Cf) All others 1E-3 w 

Carbon 6 Oxides __ (a) D 
(C) Organic (llC) 1E-2 w 

Organic (14c) 7E-5 w 

Cerium 58 Oxides, hydroxides, 3E-4 y 
(Ce) fluorides 

All others 3E-4 w 

Cesium 55 All forms lE+O D 
(Cs) 

Chlorine 17 Chloride lE+O W or D; dependent 
(Cl) upon associated 

element 

Chromiu111 24 Oxides, hydroxides 1E-1 y 
(Cr) Halides, nitrates 1E-1 w 

All others 1E-1 D 

In9estion{b) 
Tnvalent 1E-2 
Hexavalent lE-1 

Cobalt 27 Oxides, hydroxides, 5E-2 y 
(Co) halides, nitrates 

All others SE-2 w 
Ingestion only 3E-1 

Copper 29 Oxides, hydroxides SE-1 y 
(Cu) Sulphites, halides, 5E-1 w 

nitrates 
All others SE-1 D 

Curium 96 All forms 1E-3 w 
(Cm) 

Dysprosium 66 All forms 3E-4 w 
(Dy) 

Einsteinium 99 All forms 5E-4 w 
(Es) 
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Element/ Atomic Lung 
Symbol Number Compound _fJ_ Retention Class 

Erbium 68 All forms 3E-4 w 
(Er) 

Europium 63 All forms lE-3 w 
(Eu) 

Fermium 100 All forms SE-4 w 
(Fm) 

Fluorine 9 Fluoride 1E+O Y, W, or D; 
(F) dependent upon 

associated element 

Francium 87 All forms 1E+O D 
(Fr) 

Gadolinium 64 Oxides, hydroxides, 3E-4 w 
(Gd) fluorides 

All others 3E-4 D 

Gallium 31 Oxides, hydroxides, lE-3 D 
(Ga) carbides, halides, 

nitrates 
All others lE-3 D 

Germanium 32 Oxides, sulphides, 1E+O w ' 

(Ge) halides 
' I 

All others lE+O D i 

I 
Gold 79 Oxides, hydroxides lE-1 y 

I (Au) Halides, nitrates 1E-1 w 
All others lE-1 D I 

Hafnium 72 Oxides, hydroxides 2E-3 w I 
(Hf) halides, carbides, I 

nitrates l 
All others 2E-3 D I 

Holmium 67 All forms 3E-4 w I 
(Ho) I Hydrogen 1 Water (3H) 1E+O 
(H) ' I 

Indium 49 Oxides, hydroxides, 2E-2 w r 
(In) halides ! 

All others 2E-2 D 

Iodine 53 All forms 1E+O D 
(I) 

f 
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Element/ Atomic Lung 
Symbol Number Compound _fl_ Retention Class 

Iridium 77 Oxides, hydroxides lE-2 y 
(I r) Halides, nitrates, lE-2 w 

metallic form 
All others lE-2 0 

Iron 26 Oxides, hydroxides, lE-1 w 
(Fe) halides 

All others lE-1 0 

Lanthanum 57 Oxides, hydroxides 1E-3 w 
(La) All others lE-3 0 

Lead B2 All forms 2E-1 0 
(Pb) 

Lutetium 71 Oxides, hydroxides, 3E-4 y 
(Lu) fluorides 

All others 3E-4 w 

Magnesium 12 Oxides, hydroxides, 5E-1 w 
(Mg) carbides, halides, 

nitrates 
All others 5E-l 0 

Manganese 25 Oxides, hydroxides, 1E-1 w 
(Mn) halides, nitrates 

All others lE-1 D 

Mendelevium 101 All forms 5E-4 w 
(Md) 

Mercury 80 Oxides, hydroxides, 2E-2 w 
(Hg) halides, nitrates, 

sulphites 
Sulphates, elemental 2E-2 0 

form 
Organic forms lE+O 0 
Vapor 0 

Molybdenum 42 Oxides, hydroxides, 5E-2 y 
(Mo) MoS2 

All others BE-l 0 

Ingestion(b) 
MoS2 5E-2 
All others BE-l 

Neodymium 60 Oxides, hydroxides, 3E-4 y 
(Nd) carbides, fluorides 

All others 3E-4 w 
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Element/ Atomic Lung 
~-.. 

Symbol Number Compound _fl_ Retention Class 

Neptunium 
(Np) 

93 All forms lE-3 w 

Nickel 28 O~ides, hydroxides SE-2 w 
(Ni) All others (vapor) D 

Niobium 41 Oxides, hydroxides 1E-2 y .. 
(Nb) All others 1E-2 w 

Osmium 76 Oxides, hydroxides 1E-2 y 
(Os) Halides, nitrates lE-2 w 

All others 1E-2 D 

Palladium 46 Oxides, hydroxides SE-3 y 
(Pd) Nitrates SE-3 w 

All others SE-3 D 

Phos)horus 15 Phosphates 8E-1 W or D; dependent 
(P upon associated 

element 

Platinum 78 All forms 1E-2 D 
(Pt) 

Plutonium 94 Oxides, hydroxides lE-5 y 
R 

(Pu) Nitrates 1E-4 w ~ 

All other 1E-3 w ! [Note: Use same 
values for ingestion] 

t 
Polonium Oxides, hydroxides, 84 1E-1 w I (Po) nitrates 

All others 1E-1 D ~-

Potassium 19 A 11 forms lE+O D [ 
(K) 

l 
f 
f; 

Praesodymium 59 Oxides, hydroxides, 3E-4 y ~-,.. 
r· 

(Pr) carbides, fluorides .. 
All others 3E-4 w [ 

Promethium 61 Oxides, hydroxides, 3E-4 y 

f (Pm) carbides, fluorides 
All others 3E-4 w 

t· 
Protactinium 91 Oxides, hydroxides 1E-3 y r 

t~: 

(Pa) All others 1E-3 w 

Radium 88 All forms 2E-1 w 
(Ra) 
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Element/ 
Symbol 

Rhenium 
(Re) 

Rhodium 
(Rh) 

Rubidium 
(Rb) 

Ruthenium 
(Ru) 

Samarium 
(Sm) 

Scandium 
(Sc) 

Selenium 
(Se) 

SiP -:on 
\.)i) 

Silver 
(Ag) 

Sodium 
(Sc) 

Strontium 
(Sr) 

Sulfur 
(S) 

Atomic 
Number Compound 

75 Oxides, hydroxides, 
halides, nitrates 

All others 

45 Oxides, hydroxides 
Halides 
All others 

37 All fonns 

44 Oxides, hydroxides 
Halides 
All others 

62 All forms 

21 All fonns 

34 Oxides, hydroxides, 
carbides 

All others 
Ingestion only 

14 Ceramic forms 
Oxides, hydroxides, 
carbides, nitrates 

All others 

47 Oxides, hydroxides 
Nitrates, sulphides 
All others, 
elemental form 

11 All forms 

38 SrTi03 

16 

All others (soluble) 

Sulphates, sulphides 

All Inorganic 
Elemental Form 
Gases 

2.179 

Lung 
___f1_ Retention Class 

SE-1 W 

SE-1 0 

5E-2 Y 
5E-2 W 
5E-2 0 

1E+O 0 

SE-2 Y 
5E-2 W 
SE-2 0 

3E-4 W 

1E-4 Y 

SE-1 W 

SE-1 0 
SE-2 

1E-2 Y 
1E-2 W 

lE-2 0 

SE-2 Y 
SE-2 W 
SE-2 0 

lE+O 0 

lE-2 Y 
3E-1 D 

lE-1 

SE-1 
lE-1 
lE+O 

W or 0; dependent 
upon associated 
element 

w 
0 
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Element/ Atomic 
Symbol Number 

Tantalum 73 
(Ta) 

Technetium 43 
(Tc) 

Tellurium 52 
(Te) 

Terbium 65 
(Tb) 

Thallium 81 
(Tl) 

Thorium 90 
(Th) 

Thulium 69 
(Tm) 

Tin so 
(Sn) 

Titanium 22 
(Ti) 

Tungsten 
(W) 

74 

Uranium 92 
(U) 

Vanadium 23 
(V) 

Lung 
Compound _fl_ Retention Class 

Oxides, hydroxides, lE-3 y 
halides, carbides, 
nitrates, nitrides 

All others 1E-3Y w 

Oxides, hydroxides, 8E-1 w 
halides, nitrates 

All others 8E-1 0 

Oxides, hydroxides, 2E-1 w 
nitrates 

All others 2E-1 0 

All fonns 3E-4 w 

All fonns lE+O 0 

Oxides, hydroxides 2E-4 y 
All others 2E-4 w 

All fonns 3E-4 w 

Oxides, hydroxides, 2E-2 w 
halides, nitrates, 
sulphides, 
Sn3(P04)4 

All others 2E-2 0 

SrTi03 1E-2 y 
Oxides, hydroxides, 1E-2 w 
carbides, halides, 
nitrates 

All others 1E-2 0 

Ingestion(b) 
Tungstic acid 1E-2 
All others 3E-1 

U02, U308 2E-3 y 
U03, tetravalent SE-2 w 
compounds 

UF6, uranyl SE-2 0 
compounds 

Oxides, hydroxides, 1E-2 w 
carbides, halides 

All others lE-2 0 
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Element/ 
Symbol 

Ytterbium 
(Yb) 

Yttrium 
(Y) 

Zinc 
(Zn) 

Zirconium 
(Zr) 

Atomic 
Number 

70 

39 

30 

40 

Compound 

Oxides, hydroxides, 
fluorides 

All others 

Oxides, hydroxides 
All others 

All forms 

Carbides 
Oxides, hydroxides, 
halides, nitrates 

All others 

__f1_ 

3E-4 

3E-4 

lE-4 
lE-4 

SE-1 

2E-3 
2E-3 

2E-3 

(a) Dash (--) indicates no data for the value shown. 
(b) For ingestion, no lung retention classes are listed. 

2.5 REFERENCES 

Lung 
Retention Class 

y 

w 
y 
w 

y 

y 
w 
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Pergamon Press, New York, New York. 

International Commission on Radiological Protection (ICRP). 1986. The Metabolism 
of Plutonium and Related Elements. ICRP Publication 48, Vol. 16, No. 2/3, 
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